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®OPMHUPOBAHUE IMPEJIMETHBIX YHUBEPCAJIbHBIX
YYEBHBIX JJEMCTBUM NPU U3YUYEHUHN
TPUTOHOMETPUYECKHUX ®YHKIIUN
B KYPCE AJITEBPBI 10 KJIACCA

[TonsaTHs SBNAIOTCS OXHOM M3 TJIABHBIX COCTABILSIIONIMX CHCTEMBI
Hay4HBIX 3HAHUH JIOOOTO MIKONBHOTO TIpeaMeTa, B TOM 4HCIE |
MareMaTukd. He mpuMeHss MMOHATHSA, HENb3s BHIPa3HTh HU OJUH 33aKOH, U
BIIOCJICAICTBUH, C(HOPMHUPOBATh HAYYHYIO TCOPHIO. ITO OINPEaeseT
BEJYIIYIO POJIb TIOHSATHH IPU OPTaHU3allUU B COZHAHUM yUalluXCcs Hay4IHBIX
3HAHUU.

IMonsitue — 510 (dopMa MBIIUICHUS, B KOTOPOH OTPa)KCHBI
CylLIecTBeHHbIE (OTJIMYNTEIbHBIE) CBOMCTBA 00BEKTOB M3yueHHs. PaboTa ¢
MOHATUAMHE TpeOyeT OT YHalHXCs aKTUBHYIO MBICTTUTEIBHYO J€SITeIbHOCTb.
[Mpumenenne MeTonuku (HOPMUPOBAHUS HMOHATHH HAa YpOKax MaTeMaTHUKH
MIO3BOJISIET YUHTEIIO YIYYIINTh MPOLECC M3JIOKECHUS MaTepualia, a TakkKe
TIOMOTaeT yYaluMCsl JIy4Ille BOCIPUHUMATh ¥ BOCIIPOU3BOJHUTE COZIEPIKaHNE
TEMBI.

OenepanbHBIA  TOCYIapCTBEHHBIN  00pa3oBaTeNbHBIN  CTaHAAPT
npegycMaTpuBaeT TpeOoBaHMA K pe3ylbTaTaM OCBOCHHMS OCHOBHBIX
oOpazoBarenbHbIX MporpaMm. K HUM OTHOCHTCS CHCTEMbI YHUBEPCAIbHBIX
y4eOHBIX JeHcTBUIl: IpeAMeTHBIE U MeTanpeaMeTHble. K MeTanpeaMeTHsIM
YHUBEpPCANBHBIM  Y4eOHBIM  JEHCTBHSAM  OTHOCSTCS  JIMYHOCTHEIE,
[TO3HABATENbHBIE, KOMMYHHUKATHUBHBIE W PETYIATHBHBIC YHHBEPCAIbHBIE
y4eOHbIe NeHCTBHUSA. DTH pe3yJbTaThl JOJDKHBI cTaTh 0a30 A OBIAJCHHUS
KIIFOYEBBIMM KOMIIETEHIMSIMH, OCHOBOH yMeHMs yuuTbed. IIpenmerHele
VYV ]I 1atoT BO3MOKHOCTb y4YalllUMCsl JIy4llle OpPUEHTUPOBATHCA B Pa3INYHBIX
MIPEAMETHBIX 00JIACTSX, TOMOTalOT OCBOMTH Pa3HOCTOPOHHHE KOMITOHEHTEI
yueOHOH eaTeTbHOCTH.

Wzyuenne tpuronomerpuueckux ¢ynkumii B 10 kimacce sBisieTcs
Ba)XHBIM 3TanloM B (OPMHUPOBAHMM MaTEMAaTHUYECKOH KOMIICTEHIIMU
yuammxcs. OJHIM W3 OCHOBHBIX 33/1a4 YUHTENs sBJseTcs (popMupoBaHue
MPEAMETHBIX YHHBEPCANbHBIX YYEOHBIX [ACHCTBHH, KOTOPBIE ITO3BOJISIT
Y4EHHKaM YCIIEIIHO YCBauBaTh MaTepPHal M IPUMEHSTh €T0 Ha MPaKTHKE.

OnHMM W3 TaKuX JCHCTBUH SBISETCSA aHAIN3 M CHHTE3 WH()OpPMAaLUH.
ITpn u3y4eHHHM TPUTOHOMETPHUYECKHUX (PyHKIMI YY9EHWKH IOJKHBI yMETbh
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aHAIM3UPOBAaTh HH(OPMALMIO O TPUTOHOMETPHYECKHX (QYHKIMAX, HX
CBOMCTBaX M rpadukax, a 3aTeM CHHTE3MpPOBATh 3Ty MH(POPMAIHIO, perast
3aJa4y Ha MPUMEHEHNE TPUTOHOMETPUIECKUX (pyHKIMIL.

Jpyrum BaxXHbIM JEHCTBUEM SBISETCS IOCTPOCHUE MOJCIICH. Y YCHUKH
JIOJDKHBI YMETh CTPOUTH MOJIEIIN HAa OCHOBE TPUTOHOMETPHUUYECKHUX (QYHKIIHH,
HalpuMep, MOAENH JIBIDKCHHS KOJICOATEIbHOTO MasTHUKA WJIM MOJEIH
W3MEHEHHMS BBICOTHI COJIHIIA B TEUCHUE AHA. DTO IOMOXKET UM JIy4IIe TOHATH
(u3MUECKe MPOLECCHl M SIBJICHMS, CBSI3aHHBIC C TPUTOHOMETPHUYECKUMHU
GhyHKOHAMU.

Taxke Ba)KHBIM JEWCTBUEM SBIAETCS MPOTHO3HPOBAHUE. YUYEHHKH
JOJDKHBI YMETh IPOTHO3MPOBATh PE3YIbTAThI IEHCTBHIN, OCHOBAHHBIX Ha
TPUTOHOMETPUUECKUX (PYHKIHUAX, HAPUMEp, IPOTHO3UPOBATH PACCTOSIHUE
MEXIy OBYMS IyHKTAMHM Ha 3€MHOH IOBEPXHOCTU. OTO IIOMOXET UM
pa3BUBaTh HABBIKU IPUMEHEHUS TPUTOHOMETPUYECKUX (DYHKIMH B peaIbHON
JKU3HHU.

Takum o0Opa3oMm, (OpMHPOBaHHE NPEAMETHBIX YHHUBEPCAIBHBIX
yueOHBIX NEWCTBHH NPU M3YUYEHHHM TPUTOHOMETpUuYecKHx ¢yHKimd B 10
KJIacce SIBJISICTCS KITFOUEBBIM JIEMEHTOM YCIEITHOTO 00y4eHHsI MaTeMaTHKE.
OHO MO3BOJNT yYE€HUKAM HE TOJIBKO YCBOUTH TEOPETUUECKUIN MaTepHal, HO
U YCHENIHO IPUMEHATH €0 Ha NMPAKTUKE B PEaTbHOM KU3HH.
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1. Meromuka W TEeXHOJNOTHSA OOy4eHUs MaTemartuke. Kypc Nexiuii:
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COEPUYECKOE JIBUKEHUE TEJI

Codepruueckoe ABMKEHHE TEN — 3TO JBIDKCHHE, NPH KOTOPOM TEIO
nepeMeraeTcs 1Mo chepruuecKoil TPAeKTOPUH. ITO JBIKCHNE BCTPEUACTCS B
pa3IUyYHBIX 00acTAX (U3HMKH, B TOM YHCIIE B aCTPOHOMHH, MEXaHHUKE U TA.
PaccMoTpuM  3aKOH  JABWKEHHS, OCOOCHHOCTH, OCHOBHBIC 3aKOHBI,
oTpefersIone CEepruIecKoe [BIDKCHHE Tela, €ro XapaKTepPHCTHKH,
IIPUHIUIIBI pacueTa, a TakXkKe MPUMephl U MpuMeHeHus. [ 1]

Coepuueckoe IBHKEHHE Tejla MPOUCXOAUT B TPEX U3MEPEHUSIX — Ha
BBICOTE, INIMpUHE M TiyOuHe. [lpu 3TOM Teno MOXKEeT MABUTATHCS 110
OKPYXXHOCTH MU 10 3iuturcy. K ycnoBusm chepruueckoro IBHXESHUS Tela
OTHOCSTCS 3aK0H BparieHus Kerepa, BpamieHue TBep1oro Teja, FpaBUTalus
u BpamieHue [InanerapHoii cuctemsl. [2]

OCHOBHBIE 3aKOHBI C(HEPUUECKOTO JIBIKEHUS

1. 3akoH uHepuuu. Teyno NMpoOAOHKAET ABUraThCsl MPSMOJUHEHHO U
PaBHOMEPHO Ha TOM K€ Y4acTKe ITyTH, €CJIM Ha HEro He JIeHCTBYeT HUKaK1X
BHEIITHHUX CHJI.

2. 3aKOH W3MEHEHHs JABWXKEHUs. YCKOpEeHHE Tela MpsSMOo
MIPONOPIMOHATBPHO  CHJIE, JeWCTByMomlel Ha Temo, M OOpaTHO
MIPOIOPIHMOHATBHO €r0 Macce.

3. 3akoH B3amMojeHcTBHA. Ecnmm Tema B3aMMOAEHCTBYIOT MEXIY
co0oif, TO KaxJoe W3 HHX OKa3blBaeT Ha Jpyroe paBHYID U
MIPOTHBOMOJIOKHYIO CHITY.

XapaKTepUCTUKHU CHEPHIECKOTO ABHKECHHUS

1. OpbuTa - TpaeKTOpHst IBMXKECHUS Tella B IPOCTPAHCTBE.

2.CKopocTh - CKOpPOCTh JIBIDKGHHSI Telna Mo opoOuTe, paBHas
IIPOU3BEICHUIO PaJNyCa-BEKTOpa Ha YIIIOBYIO CKOPOCTb.

3. YckopeHue - ycKOpeHUe, HallPaBIeHHOE K IEHTPY BpalleHHsl, pABHOE
IIPOU3BEACHUIO KBAApaTa yIIIOBOH CKOPOCTH HA PaJHyC-BEKTOP.

4. Ilepuon - BpeMs, 32 KOTOPOE TEJIO TIOJIHOCTBIO 00paIaeTcs BOKPYT
OCH BpaIIeHHUS.

[TpuHnnIE! pacdyera chepruIECKOTO ABHKCHUS

1. 3akOH COXpaHEHHS MOMEHTAa MMITyJbca. MOMEHT MMIyJbca Tena

COXpaHsAeTCs MPH OTCYTCTBUH BHEITHUX MOMEHTOB CHIL.
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2. 3aKkOH COXpaHEHHUS HHEPIUU. ODHeprus Tela COXpaHsercs Ipu
OTCYTCTBUH NIOTEPh HA TPEHUE U JPYTUE BUJIbI AUCCUTIALIUY.

3. IlpuHiun BUpTyassHOi paboTsl. OH MO3BOJISIET ONPENENUTE PaboTy
CHUJIBL, HE YUUTHIBAs MMyTH, KOTOPBIM OHA IPOXOIUT.

OnuH n3 Hanbosiee SPKUX MPUMEPOB CHEPHUUECKOTO IBHKECHUSI — ITO
JBIDKCHHE IUTAaHET BOKPYT CBOMX 3Be3l. Takxke cdepudeckoe IBIDKEHHE
XapakTepHO MJIsI JBIDKCHHS CIyTHHKOB BOKpyr 3emun. IIpumepom
ceprIecKoro ABMKEHHS CITYKHT ABI)KEHHE 3JICKTPOHOB BOKPYT aTOMOB.

Cepuueckoe ABMKEHHE TeNa IMEET MHOXKECTBO IIPIMEHEHUH B HayKe,
TEXHHKE, ITPOMBIIUICHHOCTH U Apyrux obmactsix. Hampumep, chepuueckoe
JBIDKeHUE TuaHeT B [ImaneTapHOH cucTeMe UrpaeT 0cCOOEHHO BaXKHYIO POJIh
B aCTPOHOMHH, IIOMOTasi Y4€HbIM IOHUMAaTh (DyHIAMEHTAIbHBIC 3aKOHBI
BCeJIeHHOH. [1]

Tarke cdepuueckoe ABWKCHHE HAXOMUT MPUMCHCHHE B JICTHOM
TexHuke. Hampumep, CHyTHUKM 00eCHEYMBAIOT TIJI00ANBHYIO CBS3b,
TENeBUCHNE M HaBUTAlMIO Oyarojapsi CBOEMY CHOCOOY IBHXKEHUS B
chepruecKOM MPOCTPAHCTBE.

Coepuueckoe IBIKCHHE Tela — 3TO CIOXHBIA MPOIECC, KOTOPBIHA
XapakTepu3yeTcsl IBMKEHUEM Tella B TpeX U3MEpeHHsX. Takue mpoueccsl
4acTo CBSI3aHBI C (PU3UKON, MEXaHUKOM, ACTPOHOMHUEH U APYTHMH HayKaMH.

B cthepuaeckoii cuctemMe KOOpauHAT ToOUKa M, IeKapTOBBI KOOPAWHATHI
KOTOpO#i X, Y, Z, 3ajaeTcst TpOKoM uucen I, ¢, O, rue I -pacCcTosiHie OT TOUKH
M no Hauana koopauHat O; ¢ —TIOJIAPHBIA yToJI, OTIpeIeNIIeMbIN TaK ke, KaK
U B IMIMHAPUYECKOHN cHcTeMe KOOpIMHAT; O- yron Mexnay ydom OM u
IUIOCKOCTBIO OXy

DOopMyIIbI I UX BBIYHCICHUS:

r? =x2+y2+zz'cos<p=7x 'sin(pziy ;
1x2 + y2 1x2 + yZ
x2 + y? ) z
cosf = sinf =

S AL A -~

Jx2+y? +2z2 Jx2+y?+z2
Pa3H006pa3HLIe MIPpUMEPLL C(i)epI/I‘leCKOFO JABWKCHUA U €TI0 IPUMCHCHU S

JACMOHCTPUPYIOT BAXKHOCTD 3TOI'O SIBJICHUA B PA3JIMIHBIX cd)epax JKU3HU.

Jlutepatypa
1. Canpsikun, B.H. Texauueckas mexanuka: y4e6. / B.H. Canpbikus.
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2. Upomos, .E. Mexanuka: OcuoBubie 3akousl / UL.E. Upoaos. — 6-¢
n31., ucrp. — M.: Jla6. 6a3oBbix 3HanwmiA, 2003. — 309 c.
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METOJUKA OBYYEHMUS 3JIEMEHTAM KOMBUHATOPUKU,
CTATUCTUKHA Y TEOPUU BEPOSITHOCTEM B KYPCE
AJITEBPBI OCHOBHOM IIKOJIbI

OmHMM W3 MOTHBHPYIOIIMX (DAaKTOPOB BBEICHHS  DIIEMEHTOB
KOMOMHATOPUKH, CTATHCTUKH M TEOPHH BEPOSTHOCTEH B Kypce OCHOBHOU
IIKOJIBI SIBJISICTCS MIX CBSA3b C PEANbHBIMH )KU3HEHHBIMH CHTY AIIMSIMU.

BeposaTHOCTHBIN XapakTep KaKuX-JTM00 COOBITHI U SBJICHHI BO MHOTOM
ompenenseT  IOBEJCHHE  YEJNOBEKa,  CIEeNOBAaTelIbHO,  BO3HHKAET
HEOOXOAUMOCTh  (POPMHPOBAHUS  COOTBETCTBYIOIIMX  MPAKTHYCCKUX
HaBBIKOB. YUallUMCsi HEOOXOAMMO YMETh W3BIIEKaTh, aHAIM3UPOBATH MU
o0OpabaTbIBaTh pa3HOOOpa3Hylo, a HHOTAA MPOTHBOPEUUBYIO HH(POPMAIIHIO,
NpUHUMaTh OOOCHOBaHHBIE PEIICHHS B CUTyalUsiX CO CIy4yalHBIMH
HCXO0/IaMH, OLIEHUBATh IIAHCHI Ha yCIleX M CTeneHb pucka. HeoOxoaumocTts
(OpMHPOBaHUsST BEPOSATHOCTHOTO MBIIUICHHS Y YYaIIuxcsi oOycJoBIICHA U
TEM, YTO BECh KOMIUIEKC COLMaIbHO-3KOHOMUYECKHX HayK pa3BUBAeTCS Ha
BEPOSITHOCTHO-CTaTHCTHYECKOIT OCHOBE.

3HaunMOCTh OOy4YEeHHs] CTOXacTHYECKOH JIMHUM  OmIpenessieTcs
OOIIMPHBIM BHEIPEHHEM IPUKIATHON MaTeMaTHKH B pas3lIMuHbIe CQepbl
JeSITeIbHOCTH YenoBeKa. MeTOAbI U pe3yJIbTaThl CTOXACTUKH HCHIOIb3YIOTCS
HE TOJIBKO B €CTECTBEHHBIX M TEXHHUYECKMX HayKaxX, HO M B TaKUX HayKax,
KaKk JKOHOMHKa, AeMorpadus, COLMOJIOTHUS, apXeoJIOT s, JIMHIBUCTHKA, H
MHOTHX JApYyrux. B Hacrosmiee Bpemsi, 0e3 BEpHBIX NPEICTABICHHH O
CITy4alHBIX COOBITHSIX M HX BEPOSTHOCTAX HEBO3MOXKHA NPOIYKTHBHAS
JeSITeIbHOCTD YeJIOBEeKa B KaKOH-T100 cdepe KU3HU.

Haumnas c¢ nepsoit monoBunsl XIX Beka, B Poccun Obuto cpenaHo
HECKOJIbKO TIOMBITOK BBEJEHHSA DSIEMEHTOB TEOPUU BEPOATHOCTEH B
LIKOJIBHBIM Kypc MaTeMaTHKd. DJIEMEHTHl CTOXACTHUKH IEepPHOJMYECKH Ha
KOPOTKHI1 CPOK BBOJWJINCH B IIKOJBbHBIH Kypc MaTeMaTHkH. llosBisumch
JaXe YYeOHUWKH, COJEepiKalllie »JJIEMEHTHl TEOPHUHM BEpOSATHOCTEH U
CTaTUCTHUKHU.

B HacTosmIee BpeMs TeopHs BEpOATHOCTEH 3aBOEBajla BAKHOE MECTO B
HayKe M TPUKIAIHON aesTenbHOCTH. EE wmaem, MeTonbl M pe3yJbTaThbl
MIPOHU3BIBAIOT BCE €CTECTBEHHBIE M TEXHMWYECKHE Haykw. Ha ceromnsmrHui
JICHb MIPOLYKTUBHAS AESATEIBHOCTD JIIOJEH HEBO3MOXKHA HH B OXHOH cdepe
XKHM3HU 00ImecTBa 0€3 JOCTATOYHO PA3BHUTHIX MPEICTABICHHN O CITydaifHBIX
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COOBITUSIX M WX BEPOSTHOCTSAX, 0€3 BEPHOrO MPEJCTABICHHS O TOM, YTO
SIBIIGHUSI U TPOIIECCHI, C KOTOPHIMH MBI YAaCTO UMEEM JEJO, MOAUYMHSAIOTCS
CJIOXHBIM 3aKOHaM TEOPHH BEPOSITHOCTEH.

B Harme BpeMs CyImIeCTBYIOT IPOOJIEMBI C pealnu3alucii BEpOsITHOCTHO
- CTaTUCTHYECKOTO MaTepualia B MIKOJIbHBIX yucOHuKax. [Ipoanamu3upoBas
peaN3aniy CTOXaCTUIECKON JIMHHH, MpeIiaracéMoi aBTOpaMy pa3iIuIHbIX
y4eOHUKOB M YYEOHBIX IMMOCOOWH, MOKHO CZEJIaTh BBIBOJ, YTO KOHIICTIIIHH
9TOW JMHUM 3HAYUTEIBHO OTIMYAIOTCS. B OZHHMX Y4eOHBIX KOMITICKTaX
MPUOPUTETHOEC BHUMAaHHUE YCISETCS BEPOATHOCTHBIM MTOHATHSM, B IPYTHX —
CTaTHUCTHYCCKUM, B-TPETHUX, — MIOHATHS pACCMaTPUBAIOTCS OTACIBHO.

IloapoOHBI  aHamM3 y4eOHOM W METOAMYCCKOH  JIUTEPaTyphl
npuBoauTcs B ctaThe U. bamanguHol, «Croxactudeckas TUHUS B CpelHEn
mKoJyie: HayHeM ¢ aHanuza» [1] V. bamanauHa oTMeuaeT, K pealu3aiuu
HOBOT'O COJICp)KaHHS B JNCHCTBYIOIIMX yYCOHHMKAxX aBTOPHI MOAOILIH IO-
pazHomy. HekoTopsie U3 aBTOPOB JJIEMEHTHl CTOXACTHKM BKIIOYWIM B
y4eOHHKH, 3aKJIFOUUB MaTepuaj B OTIeNbHbIC maparpadel. Jpyrue aBTops
MMOMECTUIIM HOBOE COJIEpP)KaHHE B JIOTIOJHUTEIbHBIE TJIaBbl K YUeOHHKaM,
oopMHB MaTepHal B BUIC BKIIAIBIIICH.

I[Ipu oOyuennn ydwammxcs TemMam «MaTeMaTHYeCKas CTaTHCTHKAY,
«Teopust  BeposiTHOcTel», «KomOmHaTOprka» HEOOXOIUMO YICNATh
BHUMaHAE (OPMHPOBAHUIO Yy YYaIIUXCsAd TIPAKTHUSCKUX  HABBHIKOB
W3BJICUCHHUS MH(OpMAINH, TPEACTABICHHON B TaONWIaX, HA JUarpaMMmax;
COCTaBIISITh TAOJUIIBI, CTPOUTH JUArPAMMBbI HA OCHOBE JTAHHBIX; OTIPECIATh
OCHOBHBIE  CTaTUCTUYECKH  XapaKTEPUCTUKH  YHWCJIOBBIX  HAaOOpOB;
OIICHUBAHHS BEPOSTHOCTH COOBITHS HAa MPOCTCHIIMX  MpPHUMEpax,
BCTpPEUAIONUXCS B TMOBCEJIHEBHOW JKHU3HM, OIICHUBAHHS KOJHUYECTBA
BO3MOJKHBIX BAapHAHTOB METOJOM Iiepedopa WM CO3JaHus JepeBa
BO3MOXHBIX BapuaHTOB. WM TONBKO TIOCIE O3TOTO TEPEXOIUTh K
(hopMaTM30BaHHOMY pPEIICHUIO.

Jlurepartypa

1. bamamgmnaa WM. CroxacTuyeckas JIMHUS B cpenHed mkoie: Haunem
¢ anaimm3a / U. bamanguna // Matemaruka. —2009. — Ne14. —C. 12-19.

2. bynumoBnu E.A. O Teopuu BEpOSTHOCTEH W CTATHCTHKE B
mkoiapHOM Kypce / E.A. Bynumosu4, B.A. Bynerues, FO.H. Tropun, A.A.
Makapos, U.P. Beiconkuii U.B. Smenko / Maremaruka B mkose. - 2009. -
Ne7.—C.3-14.
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OPT'AHM3AIIMSI BHEYPOUHOM JEATEJBHOCTH 110 ®U3UKE
HA BA3E HHEHTPA “TOYKA POCTA”

B mHactosmee Bpemst ¢U3MKa SBISETCS BaXKHBIM IIPEIMETOM B
00pa3oBaHNH, TaK KaK €€ 3HAHUS UCIIOJIB3YIOTCSI BO MHOTHX OTpacisiX HayKu
n TexHUKH. OpraHu3anust BHEYPOUHOH IESTENbHOCTH IO (U3HUKE UMEET PAL
MIPENMYIIECTB U aKTyaJbHa B TOUKE POCTA 110 CIECAYIOIIIM IPHINHAM:

BHeypouHble 3aHATHA 1O (HU3MKE MO3BOJSIOT Pa3BHBAaTh HABBIKH
IUTAaHUPOBaHUS M OpPTaHM3allMM TPOEKTOB, a Takke BEACHUS HayJYHBIX
HCCIIEI0OBaHUM.

2. BHeypouHble 3aHATHS JAIOT Y4YallUMCS BO3MOXXHOCTH YIJIyOJISTh
CBOU 3HAHHUS B ONpPENENCHHON TeMe (M3MKH, HAXOJHUTh PEIICHHs 3a1ad U
MIPOBOJIUTH IKCIIEPUMEHTHI.

3. BHeypouHble 3aHsTHs 0 U3MKe AaI0T yYaluMCsl JOIOIHUTENIbHbIE
BO3MOXKHOCTH JISl peajiM3allii CBOMX WHTEPECOB M YBIICUYEHHH, a TaKke
TIO3BOJISTIOT UM OOIIATHCS C €ANHOMBIIIUICHHUKAMH.

4. BueypouHble 3aHATHS 1O (U3MKE ITOMOTAIOT ITOJIOTOBHTHCS K
OJIMMITHAZIaM M KOHKYpcaM, TJie yJallrecsi MOTYT IIPOBEPUTH CBOM 3HAHHS U
HaBBIKH B (PU3HKE, & TAKXKE MOIYYNTH MPU3BI U TOOIIPEHHUSI.

5. B mpouecce BHEYpPOYHBIX 3aHATHH YydalllHecs MOTYT IOJIyYHUThb
HaBBIKH PabOTHI ¢ PA3IMYHBIMU TEXHOJOTHSAMHU, KOTOPHIE HCIIONIB3YIOTCS B
COBPEMEHHOH HAayKe U TEXHUKE.

[Iporpamma 3ansThii B neHTpe "Touka pocta" pazpaboTaHa ONBITHEIMU
MIPEoIaBaTeNIIMI M OXBAaTBIBACT INMHPOKUH CIIEKTP TEM, CBS3aHHBIX C
(U3UKOI.

3aHATHS MPOBOISATCS B yA0OHOE ISl ydaluxcs BpeMs M HaIlpaBJIeHbI
Ha:

- pa3BHUTHE MHTEpeca K HAyKe;

- yriryOsieHne 3HaHUH ¥ IPaKTHYECKUX HABBIKOB B 00J1aCTH (DM3HKH;

- pacKphITUE TBOPYECKOI 0 MOTEHIMAIA YIALUXCS.

[Iporpamma 3aHATHIA BKIIOYACT B ceOsI:

- TEOPETHIECKHE JIEKIIUH 110 Pa3INIHBIM TeMaM (PHU3HKH;

- IPAaKTHYECKUE 3aHATHS, B TOM 4HCIIE JaOOpaTopHbIE PabOTHI;

- yJacTHe B Hay4YHBIX KOH(PEPEHIMAX U OIUMITHAIAX.

Ha 3aHATHAX HCHONB3yeTCS MHTEPAKTHBHBIN ITOAXOA U COBPEMEHHOE
o0opyaoBaHHe, YTO TMO3BOJIIET ydamumcs Oonee 3()(PeKTHBHO ycBanBaTh
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3HaHWs, pPa3BUBaTh IPAKTUYECKHE HABBIKH, pACKPBITh TBOPYECKUI
MOTEHIMA] M MOATOTOBUTHCS K YYacTHIO B HAYYHBIX KOH(EPEHIUSX H
OJIUMITHATAX.

"Touka pocta" — 3T0 METOJMKA, KOTOpas MOMOXKET YUEHUKaM JIydIle
MOHATH CJIOXKHBIE M a0CTpakTHhIE KOHLEMIMH Ha ypokax ¢usuku. OHa
OCHOBBIBAacTCA Ha HWee, U9TO KaKIBIH YUCHHK MMeeT "TOUKy pocra', T.e.
o0yacTe 3HaHWH, B KOTOpOH OH HamOosiee 3aMHTEPECOBAH W TalaHTIIUB.
Hcnone3ys 3Ty TOYKY, YYHTENb MOXET MEPCOHAIM3MPOBATh YydUCOHBII
mpouecc, IOMOYb YYEHHKY JIydlle IOHATh YYeOHBIH Marepuan Hu
CTHMYJIMPOBATh €T0 HHTEPEC K HAYYHBIM HCCICIOBAHUAM.

Kak pabotaet "Touka pocra" Ha ypokax (pUIUKU?

1. Yuutens NpOBOAUT KOHCYJIbTAallMd U TECTHPOBAHUE YUYCHUKOB,
4TOOBI BBISICHUTD, B KaKOi 00yacT (HU3MKU OHH MPOSBISIOT HAMOONBIINI
MHTEpeC W MoTeHunuan. Hanpumep, yueHUK MOXET ObITh 3aWHTEPECOBAH B
ACTPOHOMMH, MEXaHUKE, JIEKTPUUECTBE U T.1.

2. Y4uTenh UCIOIB3YET 3TY HH(POPMAIHIO, YTOOBI HACTPOUTD Y4EOHBIN
IUIAaH M 33JaHUS B COOTBETCTBHM C MHTEpecaMH M TaJlaHTaMH YYEHUKa.
Hanpumep, yunutenb MOXET JaTh AOIOJHHUTEIBHBIE MATEPHANIBI, PACCKA3aTh
0 Hay4yHOW paboTe wuccienoBareneil, KOTopele paboraioT B o0nacTy,
MHTEpECYIOIeH yueHnKa, U T. 1.

3. YdeHuKaM MpejuiaratoT MpOoeKThl, CBA3aHHbIE ¢ UX "TOYKOHM pocra',
KOTOpBIE TIO3BOJISIIOT UM IIPHIIOKUTH CBOM 3HAHUSA K IPAKTUKE U YBHUJIETh, KaK
OHH MOTYT NIPUMEHSTHCA B PEabHON JKU3HH. DTO MOXKET OBITh HaIHCaHUE
HaY4HOI CTaThH, CO3/IaHHE SKCIIEPUMEHTa, pa3paboTKka HOBOI'O H300pETEHUS
U T

4. Yuurenb MOXET TaKKe IIOMOYb CBA3aTh y4YCHHKAa C JPYTHMHU
CTYICHTaMH WM CHENHATUCTaMH B UX "TOYKE pOcTa", YTO MOXET IOMOYb
UM YYHUTBCSI M Pa3BUBATHCS.

B mnenom, opraHuMzanus BHEYPOUYHOH MAEATEIBHOCTH 10 (H3HKE
SBIISICTCA aKTyaJbHOM B TOYKE pOCTa, TaK KAK OHA TO3BOJISET y4YalllUMCS
pacHmpsATh CBOM 3HAHWS, YMEHHUS U HAaBBIKM B 00JacTH (HM3MKH, a TaKKe
MOATOTABIMBATHCS K BBICOKUM JIOCTHXXEHUSIM B 3TOH 001aCTH.

Jlurepartypa

1. BHeypouyHass ~ JeSTEIBHOCTh  IIKOJNBHUKOB.  MeToamdecKuid
KOHCTpyKTOp: mocodbue mais yuntens/ J1.B. ['puropses, I[1.B. Crenanos. — M.
IIpoceemmenue, 2011. — 223 c. -. (CtaHAapTHl BTOPOTO NOKOJICHUS).

2. BHeypouHass [esTenbHOCTh. I[IpWMEpHBI IUIaH BHCYPOYHOMR
JISSITETbHOCTH B OCHOBHOM IIKOJIe: mocobue mist yuurenst/. B.I1. CrenaHos,
J.B. I'puropeeB — M.: IIpocsemenue, 2014. — 200 c. -. (CtaHzapThl BTOPOTO
ITOKOJICHUS ).
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HAYYHO-METOJUYECKUIN AHAJIN3 PE3YJIBTATOB EI'3 1O
®U3UKE BHIMYCKHUKOB OBPA30OBATEJBHBIX
YYPEKJIEHUM C. YEKMATYII 1 YEKMATYIIEBCKOI'O
PAMMOHA

Hayuno-meromnueckuii aHamu3 pesyipratoB EID mo  ¢usuke
BBIITyCKHUKOB IIKOJ MPEACTaBIsIET cOo0OH KOMIIIEKCHOE HCCIIEOBaHME,
KOTOPOE MPOBOJUTCS C IIENBI0 OLEHKH YPOBHS 3HAHUI ydaluxcs B 00JIacTi
¢usuku. B manHOM ciywae, aHanu3 pesyibrata caadd EI'D mo dusmke
SBISCTCS OTpPaKCHUEM BHYTPUIIKOJIBHBIX M BHEYPOUYHBIX 3aHATHH
YYEHHKOB, TIJl€ OCHOBHOE BHHMAHHE YJIENIeTCs He TOJBKO OCBOCHHUIO
TEOPETUYECKUX 3HAHUN, HO U UX IIPAKTUYECKON IIPUMEHUMOCTH.

CymiecTByeT HECKOJIBKO 3TaloB aHaiu3a pe3yiabpraToB EI'D mo ¢usuke.
IlepBbIM 3TamoM SBISETCA OIGHKA YPOBHS MOJTHOTHI M KOPPEKTHOCTH
BBITTOJTHEHUS 3aJ[aHUM, a Tak)Ke BEIOOpOYHAsi MPOBEPKA 3K3aMEHAIMOHHBIX
pabor.

BropsiM aTanoM siBisiercs ananus pe3ysbratoB EI'D B pa3pese ypoBHeit
CJIO’KHOCTH 3aJIaHNH, BKIIOYCHHBIX B 9K3aMECHAIIMOHHBINA OMIIeT.

TperbuM 3TamoM sBIsIETCS OleHKa pe3yibraToB EI'D mo ¢usmke B
3aBHCHUMOCTH OT MECTOIOI0KECHHUS IIKOJIBI.

B 2022 romy peKoOpIHO COKPAaTHJIOCH YWCIIO BBITYCKHHMKOB IIKOJI,
KOTOpBIE BBIOpanu (Gu3NKy B KadecTBe dk3ameHa EI'D B P®. OcHoBHas
MIPUYIHHA — 3TO JeMorpadudeckas CUTyalus — MaJlo BBIITYCKHUKOB. Bropas
MIPUYHHA B TOM, YTO JJOBOJIGHO OOJIBIIAs YacTh 3aKaHYMBaeT oOydeHune 9-M
KJaccoM. TpeThsl MpUYMHA — MHOTHE By3Bl B KaueCTBE aIbTEPHATHBHI Ha
(DM3MKOTEXHUYECKUE CIICIMAIBHOCTH YYUTHIBAIOT pe3ysbTaThl caadn EI'D
o nHdopmaruke. Pocobpranzop 3assui, uro B 2022 rony EI'D no dusuxe
caamu Becero 101 500 uenosex.

Tpagunuonno ¢ 2009 mo 2020 r. ¢usnka 3aHEMAaTa BTOPOE MECTO IO
TIOITYJIIPHOCTH CPEIU IIPEAMETOB 10 BBIOOPY 1utst ciayn EI'D. OqHako B 2022
roay ¢u3MKa oIycTHiIach Ha yeTBeproe Mecto. Yucino yuactHukoB EI'D mo
¢u3nke B YUekmarymeBckoM paiiore 2021 roxy cocraBuino 17 ygamuxcs, 9To
coctaBate 0,4% oT umcna yyacTHHKOB B PecmyOmuke bamkoprocran. Ha
OLIEHKY «OTJIMYHO» Claly 4 ydJammuxcs, Ha OLEHKY «XOpomo» caamu 4
YYaIIUXCsl U 2 yJaliuxcsl MOHM3WIN PE3yibTaT. YCIEBa€MOCTb COCTaBHII
88%. Ilpu sTom cpemnmii 6amn coctaBun 53,6. PesynbraTsl mo Oammam: 6
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yuaruxcst Habpanu ot 31 o 40 6amos, 8 ydamuxcs Hadbpanu ot 41 1o 70
0asoB, 3 ydamuxcs Habpanu ot 81 6anios.

B nennom Bce 00yyaromyecs yClenrHo CpaBiIkCh C 0a30BbIM yPOBHEM
3ananuii EI'D. Yuamuecs nokasanu cpeiHU ypOBEHb BBIIOIHEHUS 3aJaHUN
yact EI'D. Hanbosnbiue 3aTpyiHeHNS Y 00y4arouXcsl BEI3BIBAIOT 3aJaHUS
n3 BTOpPoH 4acTu. To ecTh 3alaHus MOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH, TpeOyromme OT o0ydJaromuxcs 3HAHMH, KOTOpPBIE YYEHHK
TpHOOPEN U 3aKPEIHI CAaMOCTOSTENBHO.

Meronnueckue pexkoMmeHmauuu: g ycnemHoW — MOATOTOBKHU
MKOJILHUKOB K EI'D yunTensM ¢pu3nkn HeoOX01MMO 00paTHTh BHUIMAaHHE Ha
yCBOCHHE O0YYalOIIMMHCA: COJCPIKaHMS BCEX Pa3JesIOB MIKOJIBFHOTO Kypca
no ¢u3MKe W acTPOHOMHHM; YMEHHS aHaJIW3UpOBaTh WH(OPMAIHMIO,
NPE/ICTaBICHHYIO B HeBepOanbHOM (opMe (PUCYHKH, CXEMBbI); TOHUMaHUE
OCHOBHBIX NOHSATHH, YMEHHE NPUMEHATh HMX U IPUBOAUTH TNPHUMEPHI;
CIOCOOHOCTH YeTKO (OPMYJIMPOBATH CBOU MBICIH; H3YYUTHh BOIPOCHI,
BBI3BaBIIME 3aTpyJHEHHE TIpU cJade »HK3aMEHOB; IIpU IPOBEACHUU
KOHTPOJIBHBIX pabot mo tumy EI'D Gosblie BHUMaHHS yIENsATh MpaBUiiaM
3aI0JHEHMS OJTaHKOB OTBETOB, OJIAHKOB PETUCTPAIMH; CaMO0OPa30BaHUIO.

[Tpu perreHnn pacyeTHbIX 331a4 IPUBUBATh HABBIKU PEIICHHS B 001IEM
BUJIE, TOCKOJIbKY PELICHHUE ITyTEeM MOCIEI0BATENbHBIX BEIYUCICHUH, XOTS U
JIOITyCKAaeTCsl TMpaBUJIaMH OSK3aMEHa, CYIIECTBEHHO 3aTPyAHSAET IOUCK
BO3MO>KHOH OIIMOKH, B IEPBYIO OUEPE/ib, CAMUM YUACTHUKOM dK3aMeHa. Jis
3TOro HEOOXOIMMO TMOBBIIIATE YPOBEHb MAaTEMaTHYECKOH KyJIBTYpPHI
yHYaIMxcsi, 0COOEHHO B YaCTH IPOBEICHHS aIreOpandecKux BEIYHCICHHUI.

Jlutepartypa
1. Amnanus pe3ynbTaToB MOHUTOPHHIA EI'D. URL:
https://rsoko.bashkortostan.ru/activity/25817/ —  pgara  oOpauieHus:

(22.12.2022).

2. Meroauyecknue peKOMEHAIMHN JUIsl YIUTeIIeH, T0IrOTOBJICHHBIE Ha
OCHOBE aHaJIM3a THIIMYHBIX OMHO0K yyacTHUKOB EI'D 2022 rona no ¢usmke.
URL: http://doc.fipi.ru/ege/analiticheskie-i-metodicheskie-materialy/2022/
fi_ mr 2022.pdf (nara obpamenus: 26.03.2023).

3. oroc 413-2009. DenepanbHbIi rocy1apCTBEHHBII
00pa3oBaTeNbHBIH CTaHIAAPT CpenHero (I0JIHOro) obmiero oOpa3oBaHUs. —
M.: U3n—Bo ctanmapTos, 2012.
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CTAHOBJIEHUE TEOPUU BEPOATHOCTHU KAK HAYKHA

TeopHro BEPOSTHOCTH MOKHO OINPENENNTh, KaK OTPAaciIb MaTEMaTHKH,
KOTOpPast H3y4aeT BEPOSTHOCTHBIE 3aKOHOMEPHOCTH MaCCOBBIX OJHOPOIHBIX
CIy4YaliHBIX SBIICHUW: CITydailHBIX COOBITHI, CIlydailHBIX BENIWYHH, WX
CBOICTBA U ONE€palliU HaJl HUMHU.

Bo3HUKHOBEHHE TEOPHH BEPOSATHOCTH KaK HAyKH IPUIUCBIBAETCA K
CPEIHEBEKOBBIO U NEPBBIM MOMNBITKAM MaTEMATUYECKOTO aHAIN3a a3apTHBIX
urp (OpJIsiHKa, KOCTH, pyJjieTka). [loHayasy ero OCHOBHbIC MOHSTHS HE ObLIH
onpefenéHHO MaTeMaTHYeCKUMH, UX MOXKHO OBLJIO aHaJM3HpOBaTh Kak
HEKOTOPbIE 3KCHEpUMEHTaNbHbIE (DAKTHI, KAaCAIOIINECS CBOMCTB peallbHbIX
COOBITHH, M OHM OBLIH CHOPMYJIMPOBAHBI B BU3YAJIbHBIX IPE/ICTABICHHSIX.

Camble paHHHe pa0OOTBI YYEHBIX B OOJACTH TEOPUH BEPOSITHOCTH
oTHOCATCS K 17 Bexy. M3yuast mporHO3bI BRIMTPHIIIEH B a3apTHBIX UTpax, b.
IMackanme wu II. @depma OOHapyXWJIM TI€pBbIE  BEPOSTHOCTHBIE
3aKOHOMEPHOCTH, BO3HHKaomme npu OpocaHun koctell. Ilox BimsHMEM
BOIPOCOB, MOJHATBIX M PACCMOTPEHHBIX nMu, X. ['lolireHc Toxe Hadal
3aHMMAThCsl PEUIeHHEM 3THX ke 3ajad. Ero pabora, B KOTOpoil BBOASATCS
OCHOBHBIC TIOHSATHS TEOPUH BEPOSTHOCTH (TIOHSATHE BEPOATHOCTH Kak
CIy4aifHOTO 3HAYEHHUs, MaTeMaTH4ecKoe OXHUIaHWe I JUCKPETHBIX
cy4aeB B BHJE CIy4yailHOIl II€HBI), a TaKK€ TEOPEMBI CIIOXKEHHS U
YMHOXXEHHS BEPOSITHOCTEH, MTOSBUIINCH B IedaTd B 1657 roxy, Ha 1BaAnaTh
nmer panbme, yeM pabotsl b. Ilackams m II. Pepma, koTopsle ObUTH
OIyOJIMKOBaHKI TOJBKO B 1679 roxy.

Crneayromuii 3Tan pa3BUTHS TEOPUU BEPOATHOCTH CBs3aH ¢ SIkoOom
Bepnynnu. OH BHec BaxHBIN BKIaj B €€ pa3sBUTHE: Aall J0Ka3aTeIbCTBO
3aKkoHa OoubIInX yrcenl. B nepBoii monosrnHe XIX Beka TeopHst BEpOSTHOCTH
OblTa MIPUMEHEHa K aHaIM3y OmMOOK HaOioxeHud. Bo BTopoii mosoBrHe
XIX Beka OonplIoi BKJIaa B pa3BUTHE BHECHM pycckue yueHsle I1. JI
YeOpimes, A. A. MapkoB u A. M. JlsnyHoB. beia noka3zana nieHTpaibHas
IpejenbHas TeopeMa, BBeIeHa Teopus neneit Mapkosa.

CoBpeMeHHass TeOpHs BEpOATHOCTEHW MOIydwia pa3BUTHE Oiaromaps
akcuomaruszauuy, npeajoxxkenHod A. H. Kommoropoeim. B pesynbrare
TEOpHs BEPOSTHOCTH IPHOOpEa CTPOTYI0 MaTeMaTHIecKyto (hopMmy 1 Oblta
OKOHYATENBHO ITPU3HAHA KaK Pa3/iell MATEMaTHKH.
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Ha 3amane Empombr Bo 2-it monmoBuHe XIX B. monyumnm OOJNBIIOE
pa3BuTHe pabOTHI MO CTAaTUCTUUECKMM NaHHBIM (B benbrum - A. Ketie, B
Benuko6puranuu - @. ['aneToH) u cTaTncTHYeCKON Qr3uke (B ABcTprH - JI.
BounbiiMaH), KOTOpbIe BMECTE C OCHOBHBIMH TeopeTHueckuMu paboramu I1.
JI. YeOrprmeBa, A. A. MapkoBa u A. M. JlamyHoBa cramu 0a3oif mus
JaIbHEHMINeT0 pa3BUTUS TEOPUU BEPOATHOCTH B 4-blif (COBpPEMEHHBII)
neproa. JJaHHBIH NEpHOA UCTOPHH TEOPUH BEPOSITHOCTH XapaKTEPH3yeTCs
CTpEMUTENbHBIM PacIIMPEHHEM CIEKTpa ero MPUI0KEeHUH, MOSIBICHHEM ero
HOBBIX Da3ZIeTIOB, KOTOPBIE BPeMsI OT BPEMEHH TpPeOyIOT HCIIOJIB30BaAHUS
(kpoMe TpaJAMIIMOHHOI'O aHalK3a) JJIEMEHTOB TEOPHHM MHOKECTB, TEOPUHU
(yHKIH AeHCTBUTENBHOTO IEPEMEHHOTO H (DYHKIIHOHATBHOTO aHAJIN3a.

B Hamell crpaHe HOBBIA IEPUOJ Pa3BUTUS TEOPUU BEPOSITHOCTH
oTKpbIBaeTcsi aestenbHocTbio C.H. bepHiuTeiiHa, KOTOpBIA IIHPOKO
0000mmn knaccudeckue npenenbHbie Teopembl [1. JI. UeObiieBa, A. A.
MapkoBa, A. M. JIsnyHoBa u Briepsbie B Poccnu mpoBen o0mupHyIo paboTy
[0 TNPUMEHEHUIO TEOPUU  BEPOSTHOCTH K  ©CTECTBO3HAHHMIO U
MaTeMaTHYECKOH CTaTUCTHKE.

Takum o0OpazoM, Teopusi BEpOSTHOCTH, Kak W Jpyrue ooOnactu
MaTeMaTHKH, pa3BWiaack 10 aOCTpakTHOH (opMbl, OTpaXkaroIIyro
3aKOHOMEPHOCTH, TPUCYIIHE CIy4YalHBIM MAacCOBBIM COOBITHSM. OTH
3aKOHOMEPHOCTH WIPalOT O4YeHb BAXHYI0 pOJIb B (U3NKE M APYIruX
€CTECTBEHHbIX HAyKaxX, B OKOHOMHKE, B COI[HOJOTHH, B OHOIOTHH.
Pe3ynbTaThl TEOPHHM BEPOSITHOCTH CTAJIHM HCIIOIB30BATHCS HE TOJBKO IS
OIIEHKH Ka4yecTBa M3TOTOBJICHHON MPOAYKIMH, HO M B OpPraHU3aIl[UH CAMOTO
nporecca MPOU3BOACTBA (IPH CTATUCTUYECKOM KOHTPOJIE TPOM3BOACTBA).

Jlutepartypa
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BOIIPOCHI ACTPOHOMMH B LIKOJBHOM KYPCE ®U3UKHU
ACTpOHOMUSI-O/THA U3 APEBHEWIINX €CTECTBEHHBIX HAYK, OTHOCHTCS K
001acTsIM YeIOBEUSCKUX 3HAHHUH, TOTYYHBITNM TUHAMHUYHOE pa3BuUTHE B 21

Beke. E€ wm3ydeHnme Bimser Ha (OPMHPOBAaHME U PACIIUPECHUE
MpeCTaBJICHUH YenoBeka Ha BeeneHHyto.
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Bo3HHMKHOBEHNE acCTPOHOMHH B KayeCTBE 00A3aTEIBHOTO LIKOJIBHOTO
IpeAMeTa CO3Jajl0 MHOXKECTBO BOIIPOCOB KacaeMoO BCEX KOMIIOHCHTOB
oOy4yeHust maHHOro mpenmera. B cpexcrBax MaccoBoil mH(opmanuu, Ha
npocropax lHTepHeTa Ha4yaauCh AMCKYCCHHM — HYXEH JIM JTOT NpEeIMET
HalllMM IIKOJIbHUKaM, KOTOpble M 0e3 TOro neperpyxeHbl. 3aueM HyXKHa
aCTPOHOMHS, €CJIH BCE MOXHO Y3HaTh U3 MHTepHeTa?

W3yuenne »dToro ydeOHOro mpenMera Kak o00s3aTelbHOTO B
00meoOpa3oBaTeNbHBIX yupexaeHmsx Poccuiickoit deneparym BoguTcs ¢
2017-2018 rona.

AcTpoHOMHS SIBIISIETCS AKTYyaJbHBIM IPEAMETOM, UL 9TOTO €CTh
HECKOJIBKO NPHYHH:

ACTpPOHOMHUSI SIBIISIETCS BaXKHOW YACThIO KYyJbTYphI, BKIIOUYAIONas B
ce0s KaKk MPaKTHYECKOE 3HAYCHHUE, TaK U (HIOCOPCKOE, U PEIUTHO3HOC.
Hanpumep, xaneHnaps 0a3upyercs UMEHHO Ha aCTPOHOMHYECKHX (aKTax.
MHorue KyJnbTypbl IIHCall CBOI0 MU(OJIOTHIO, 32 ACHCTBYS HEOECHbIE Tela
U SABJICHUA.

ACTpPOHOMHSI MMEET OTPOMHOE IPAKTHYECKOE 3HAYCHHUE: HE TOJBbKO
KaJICHIapb, HO U BpeMs, U3MEHEHHs CC30HOB, HAaBHTaIMs — 0a3UpYIOTCS Ha
ACTPOHOMMYECKHX 3HAaHMAX. A TakKe NMOHMMAaHHUE CIOXKHBIX HPOLECCOB B
OKpYy>karonieM Mupe (1 BeeneHHOiT) HeBO3MOKHO €3 aCTPOHOMUH.

Ilpy wu3y4yeHWH B KIacce AacTPOHOMHS CTAHOBHTCS OTIMYHBIM
WCTOYHUKOM IIOJIC3HBIX HJUTFOCTPALMHA IKCIICPUMEHTAIBHOTO MeToja
HAy4YHOrO TIO3HaHWA. B acTpoHOMHM TaKke CyLIECTBYEeT OIPOMHOE
KOJIMYECTBO IMPUMEPOB HCIIOJB30BaHUA MOJACIIUPOBAHUA IIPU H3YYCHHUU
Ppa3IMuHbIX MpoIeccoB. Bee 3T0 MMeeT orpoMHOe 3HAUEHHE JUIsl IOHUMAHUS
CYTH HAy4HOTO METO/1a TI03HAHUSL.

ACTpOHOMI/ISI TaKXE SABJIISICTCA UCTOYHHKOM I/IJ'IJ'IIOCTpaI_[I/II\/'I JJIs1 MHOTHUX
(U3MIecKUX 3aKOHOB M TEOPHH, HaNpHMep, TPaBUTAIINU M PEIATHBU3MA,
CKOPOCTb CBETA, CIIEKTPOrpagus.

Kpome Bcero  mpouyero  acTpOHOMHS  SIBISIETCS.  CHJIBHBIM
MOTHBALMOHHEIM (hakTopoM. OHa MOXKET CTaTh MOOYJUTENEM K U3YUYEHHIO
HayKH HE TOJIbKO B KadecTBe X000M, HO M Ha OoJiee cepbe3HOM YpOBHE. A
TaKKe MOXKET HCIIOJIb30BAaThCI B  KauecTBE INPOGOPHEHTAIIOHHOTO
WHCTPYMEHTa, TaK Kak, SBJISAACH IOCTOSHHO Pa3BHBAIOIICHCS OTPAaCIbIO,
opoXxaacTt HeOGXO]lI/IMOCTB B HOBBIX CIICHUAIUCTAX U KaJapax.

Hambonee TecHO acTpoHOMHS CBsi3aHa C (HU3UKOH. ACTPOHOMHS
UCTIONB3YyeT (GU3NYECKHWE 3HAYSHHsI IJISi HWCCIECOBAHWS W OOBSICHECHUS
HPUPOABI KOCMUYECKHX OOBEKTOB, SIBIICHUH U POLIECCOB.

®usnka MCHONB3YeT JAHHBIE ACTPOHOMHYECKHX HAOJIIONCHUH A
NPOBEPKH HM3BECTHBIX (M3WYECKHX TEOPHH, JUIL OTKPBITHA HOBBIX
¢dusnyecknx sBIEHUH M 3aKkoHOMepHocTedl. KocMoc cran ecrecTBeHHOM
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nabopaTopuei, B KOTOPO# PU3MKH MOTYT HCCIIEIOBATH SBJICHUS U IPOIIECCHI,
KOTOpBIE HEBO3MOYKHO WJIM KpailHe CJI0’KHO BOCIIPOM3BECTH Ha 3eMJIe.

BsaumoneiictBue (u3MKM W acTPOHOMHH OKa3bIBACT BIIUSHUC HE
TOJILKO Ha JAPYTHE HAyKd, HO W Ha TEXHHUKE, DHEPreTUKEe, Pa3InYHBIX
oTpacJeil HapoJHOrO X03SHCTBa.
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AHAJIN3 PE3YJIBTATOB EI'3 IO ®U3UKE BbIITY CKHUKOB
OBPA3OBATEJIBHBIX YUYPEXKJIEHUM C. BEPXHUE
TATBIILIBI U TATBIIIJIMCKOIO PAUOHA

B coBpemMeHHOM Mupe 3HaueHHE HU3UKH YPe3BBIYaiHO BEINKO. S3HAHHS
(hM3MKH TIPOIIECCOB, MTPOUCXOIAIINX B IPUPOJIE, IIOCTOSHHO PaCIINPSIOTCS U
yrIyOIsitoTcs. BOJBITMHCTBO HOBBIX OTKPBITHI BCKOPE MOJYYaloT TEXHUKO-
SKOHOMHMYECKOe TmpuMeHeHHe. HecMmoTps Ha  OrpoMHBIE  00BEM
HaKOIUICHHBIX 3HAHW, cOBpeMeHHas (u3nka eimé oueHb JajeKa OT TOro,
4TOOBI OOBSCHUTH BCE SIBJICHHSI IPUPOJIBI.

B nocienHee BpeMs BO3HUKAET Takas mpodiemMa, Kak Gu3uKa TPy THBII
MPEAMET B IIKOJIEe. AKTYaJIbHOCTh IPOOJIEMBI 3aKII0YAETCsl B TOM, MOYEMY
¢u3uKy B KadecTBe 3k3aMeHa EI'D Mayso BBIOMpAIOT M YeM 3TO CBS3AHO.
[Tprunnb! Bustomue Ha pe3yibratel EI'D no ¢usuke:

Bo-nepsrix: ¢usnka nzyqaercs B 7-11 kiaccax (yzmesnsiercst Bcero 5 Jer,
€cIi yWTH 1ociie 9-ro Kiacca To JIMIIb 3 To/a);

Bo-BropbIx: ¢ 7-9 knacc (u3MKe B HENENIO B CpEAHEM yIeisiercs 2
ypoka, B 9 kmaccax + 1 ypok-¢akynsratuB, a B 10-11 kmaccax MOXHO
BBIOpaTh MPOQMIBHBIN KJIacc, HO U TYT BO3HHUKaeT mpobiema, Kak Oosee
riry6oKO€e U3ydeHHE MaTepuaa;

B-TpeTpux: HexBaTKa yuuTeneil. TO CBA3aHO C TPYAHOCTHIO MIPEAMETA
(orpoMHBI Matepuain); moiaruM oOydeHueMm (5 7neT); co craBkoi (Maio
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YPOKOB); MaJICHbKOH 3apabOTHOH IIIaTOM, OTBETCTBEHHOCTHIO;

B-uetBepThIX: Mano yuamuxcs (mocne 9-bIX KJIACCOB OCTAeTCs JIUIIb
1/3 yuamuxcsi);

B-nsThIX: MHOTHE BY3bl B KauecTBE ajbTEpHATUBBI Ha (H3HUKO-
TEXHUYECKHE CIELIUaJbHOCTH YYMTHIBAIOT pe3yibTarhl craun EI'D mo
nHpopmMaTHKe U MaTEMAaTHKE, KOTOPBIE, TI0 MHEHHIO BBIITYCKHHKOB IITKOJ, HE
TpebyeT MHUPOKOTo KPyro3opa M CBSI3M C PEANbHOCTHIO, H, CIEIOBATEIbHO,
sIBIIsIeTCA Ooee mpocThIM 10 cpaBHeHHIo ¢ EI'D mo ¢usuke;

B mocnenHue ronpl pe3ko YMEHBINWIOCHh J0Js ydacTHHKOB EI'D mo
¢msuke B TarpmumnacKOoM paiione: B 2020 roxy caasano 15 (21% ot 70); B
2021 roxy cmaBano 16 (16% ot 98); B 2022 roxy cnasano 4 (2,88% ot 72).
Konuectso mozeit ciaBaumx EI'D no ¢usuke, mo cpaBHEHHUIO € MPOLLTBIM
rofoM yMeHbIIuiIoch B 4 pasa. ChoaloT Te, KTO XOYeT MOCTYNUT B
TEXHUYECKHUH BY3bl, I7I€ OLCHUBAIOTCSA U IPUHUMAIOTCS TOJIBKO 3K3aMEHBI IO
¢usuke. [IpoxonHoit 6amn: MunumansHelid 6amt EI'D no ¢usuke — 36. Ho
By3bl YCTAQHABIMBAIOT CBOM TPAaHUIIBI: B CpelHEM JUId IOCTYNJCHUS B
WHCTUTYT WM YHUBEPCUTET HEOOXOAUMO 3apaboTaTh 65 6aioB.

Takoro pesynpTata noOuBaercsi okoido 18 % BBITYCKHHKOB.
BonpmmuHCTBO yYammxcs HabupaeT Oamurel okono 50 GamroB. Uto oveHs
CYIIECTBEHHO YMEHBIIACT PE3YJIbTAaThl. MI3MEHEHUs! pe3ysbTaToB KaxIbli
roJl pazHele. Xapakrep U3MeHeHus pe3ynbratoB EI'D na 2022 rog MOXHO
000CHOBBIBaTh TEM, YTO HAOIIFOJACTCs CYIIECTBEHHOE MajieHue (¢ 6,67 % mo
0 %) umcina y4acTHHKOB, HE MPEOAOJICBIIMX MUHHMAJBHBIA 0asl, 4TO He
MOXeT He paaoBaTh. Ho He pagyer 3HaumtenbHoe (¢ 59-60 % mo 50 %)
YMEHBIIEHHE CpeiHero TectoBoro 6amra. Kpome toro, HabmromaeTcst poct
1o MuauMaucToB (¢ 40 % mo 75 %) u cnan «cpenuedanpaukoB» (¢ 40 %
10 25 %), a Takxe craj «BbicokobanbHUKOB» (¢ 11,1 % mo 0 %).

Takum o00pa3oM, MOXXHO KOHCTAaTHPOBATh YXYIIIEHHE KadecTBa
pesynbraroB cnaun EI'D mo ¢usnmke B 3TOM rogy IO CpPaBHEHHIO C
TIPOIUTBIMH TO/IAMH.

Pexomennanmu uist cucteMsl 00pa3oBanust TaTHIIUIMCKOTO paioHa.

YuurensM ~ HEOOXOAMMO  CHCTEMAaTH4eCKH  3HAKOMHUTBCS €
JneMoHcTpannoHHBIM BapuantoM KM EI'D mo ¢usmke, ynemsis ocoboe
BHUMaHHE KPUTEPUSM OLICHWBAHMWS BBINOJIHEHHS 3aJaHUil C pa3BEPHYTHIM
orBeToM. Kpome 3TOrO0, yuuTe siM HEOOXOAMMO €KEroJHO 3HAKOMHUTHCS C
utoramu [MA 1o mnpeaMery, 4YTOObI BOBpEMs KOPPEKTUPOBATH
obpa3zoBaTtenpHbIe 1e(HUIUTHI, KOTOPHIE BBISBICHBI IpH npoBeaeHnu [ A,

Ha ypokax opraHi30BbIBaTh CAMOCTOSITEIEHOE PELIEHHUE JOCTATOYHOTO
KOJIMYecTBA  OJHOTHIIHBIX  3aJad MO  H3YyYCHHBIM  alTOPHUTMaM;
MIPEAyCMOTPETh HOBTOPEHHE 3IIEMEHTOB COJIEP KaHMUs 00pa30BaHMsA U3 Kypca
OCHOBHOH ILIKOJIBI B paMKax 000O0IIAroNmero NoBTOPEHHUs B Kypce CpeaHeit
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Kol st Toro 4ro0bl yiy4mmTh pesynbratel EI'D no dusuke, ciaenyer
BBITIOJTHUTD CIIE/TYIOLIHE NCHCTBHSL:

- YBEJIMYHUTH KOJIMYECTBO YaCOB MO MPeaMETY (HU3HKa;

- 100aBUTH WM YBEIMYUThH KOJINYECTBO YaCOB KPYKKa 10 (usnke;

- JONOJIHUTENbHOE (MHAHCUPOBAHHE MO TPEIMETy, (aKyJIbTaTHUBOB,
KPYXKOB 10 (m3nke (Ha oO0OpyIOBaHHE, KHHTH, MPOEKTOp, HOYTOYK, Ha
TEeXHHYECKoe 00CTy)KHuBaHUE Ta0OPaHTCKOI).

Jluteparypa
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OBYYEHUME NPEJJIOXKEHUAM B IIKOJIBHOM KYPCE
MATEMATHKH OCHOBHOM IIKO.JIbI

[IpuMepamMn MaTeMaTHYECKHX NPEIOKEHHH B IIKOIBHOM Kypce
MaTeMaTUKH SBISIOTCS ONpPENENICHNs, JIEMMbI, aKCHOMBI U TEOPEMBI.
MareMaTuueckue — NPEAJIOKSHUs  BBOAUT  YYUTENb ~ MaTeMaTHKH,
o0ydaroliyecs: yCBauBarT, 3aKPEIUISIOT M MPUMEHSIOT MX TPH PELICHUH
3a/1a4.

PaccMoTpuM  3Tanbl  ypoka 10  BBEACHHIO MaTeMaTHYECKUX
npeIokeHnid 6onee moapooHo. Bo Bpems ypoka cosgaercs mpoOieMHast
CHUTYyaIHs, B X0JIe KOTOPOH 00y4aroluecs IpH MOMOIIIH [Ie1arora nbITalTCs
chopMyIHpOBaTh HOBOE JUII HHX MAaTeMaTHYecKoe IpeIoKEeHHe. OTO
MOXHO OTMETHTh, KakK TIIepBbIii CII0COO BBEJCHUS MaTEeMaTHYECKHX
IIPEJI0KEHU M.

Bropoii  cnoco®  u3y4deHWs ~ MaTeMaTHYECKMX  IIPEAJIOKEHHH
3aKII0YAETCSl B CO3JaHHE IPOOIEMHON CHUTYallMHd C IOCIEIYIOIINM ero
peumienueM. Ilpu 3ToM TOAXOAE HOBBIE 3HAHUS (OPMYIHPYET YUHTENh
MaTeMaTUKH.

IIpn TperbeM crnocobe H3ydeHHsT MaTeMaTH4eCKUX IPeUIOKEHUH
YUYHTENb Cpasy AaeT roToByIo GopMyIHpoBKy. IIpu 3ToM noaxone u3ydeHus
MaTeMaTHYeCKUX  NPEIJIOKEHUH  yYuTelnb  OCBOOOAMBIIEECS — BpeMs
HaIpaBJIsieT Ha YCBOCHUE U 3aKpEIIeHHE HOBBIX 3HAHUH Y 00yYaloImuxcs.
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IIpu ycBOeHUN MaTeMaTUYECKUX MPEJIOKEHUH TOKe MOKHO BBILAETIHUTh
nojaxoasl. IlepBelif moaXoa MOXKHO Ha3BaTh pas3lenbHbI MeTox. IIpu 3To
METOJi€ NpOLECChl 3alOMUHAHMS MAaTEeMAaTHYECKHX MPEUIOKEHUH U
(OopMHPOBaHUs HABBIKOB UX MPHUMEHEHUSI IPOTEKAIOT Pa3/IeIbHO.

KoMnakTHbIi METOJ YCBOEHHS MaTEeMaTHYECKUX MPENTIOKEHUI
OCHOBBIBAaeTCSI Ha NPOTEKAaHUH IPOLIECCOB 3alOMUHAHUSA MaTepuana u
HaBBIKOB €T0 NMPUMEHEHHUS OJHOBPEMEHHO, HE PEAKO pa3lelsieTcs Ha TpU
miara: pasfieJieHue MaTeMaTHYecKOro IPEeAsIoXKEHHsS Ha JIOTHUECKH YacTH.
IIpu TakoM nmoaxoe TeopeMa pasIessieTCs Ha yCIOBHE U 3aKiIto4eHue. Jlanee
YUHUTCIIb TOKa3bIBaCT, Kak HCO6XO}II/IMO pa60TaT1, C IOArOTOBJICHHBIM
TEKCTOM Ha IIpUMeEpE yNpakHEHH. B TanpHelmeM nepBU4HOE 3aKpEILUICHHUE.
VYyamye 4MTaOT JIOTHYECKUE YacTU € MapaulelbHBIM PELICHHEM 3apaHee
MOJrOTOBICHHON 3a7auu.

[Tpu mMeToze KOMOMHUPOBAHUE Pa3/EILHOTO U KOMIIAKTHOTO METOO0B,
nocse GopMyIMPOBaHNE MATEMAaTHIECKOTO TIPEUIOKEHHUS OHO TIOBTOPSIETCS
3-4 pa3za, nmaiee B Tmpolecce BBHINMOJHEHHS 3aJaHUil INPaBWIO CHOBA
(dopMyIHpyeTcs yXKe 0 JacTsIM Kak II0Ka3aHo B IPUMEpPax.

ANTOPUTMHUYECKUIH METOA TPHUMEHSETCS IpU HW3y4YeHUM Hauboiee
TPYOHBIX AN HU3ydeHHs TeM. Ilpm  anropuTMHYecKOM  MeEToAe
MaTeMaTUYeCKOe IPEUIOKEHUE 3aMEHSIETCS QJITOPUTMOM  JEHCTBHM.
BeigensroTes marn: IoAroTOBKa CHHCKa JICHCTBHH, TOKa3 00pasia pemeHne
3a/1a4M 110 AJIFOPUTMY U PEUICHUE YIPAXKHEHUN ydalUMUCS 110 aJITOPUTMY

MO3KHO OTMETUTb HEKOTOPBIE IPUEMBI AT 3aKPEIICHHS, U3Y4EHHOIO
paHHee Marepuania: (GopMyJIHMpOBKAa MaTeMaTHYECKUX IPEIUIOKEHUH BO
BpeMs1 (PPOHTAIBLHOTO ONpoca, BO BpeMs (PpOHTAILHOTO orpoca TpeboBaTh
NPUMEp WJIN KOHTPIIPUMEP K BBICKa3aHHOMY YTBEPXKICHHIO, 00CYkKIeHHUE
BONPOCOB C OJMHAKOBOM CYThIO, HO B pa3HBIX (OPMYJUPOBKAX U
(hOpMyJIMPOBKa aKCHOMBI, OTIPEJISNICHUS U T.I1. [0 X0y PEIISHHUs 3a/1au.

JlutepaTtypa
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IMPOBJIEMA EJUHCTBEHHOCTH NPUBJINKEHHOT' O
PEHIEHUSA 3ATAYU KON

BoNpIIMHCTBO MPaKTHYECKUX 3ala4 CBOAATCA K PacCMOTPEHHIO
MaTeMaTHYeCKUX MOJelNeH, conepkamux auddepeHnnatbHble ypaBHEHUS.
[NocranoBKka 3aa4y B paMKax JaHHOI MOJENN MOTYT BKJIFOYAaTh KaK KpacBhIe
3a7a4d, TaK M 33a7a4yd C 3aJaHHbBIMH HAYaJIBHBIMH YCJIOBHAMH (3a1a4yd
Koum). B pabote paccmaTpuBaeTcs 0Ha U3 IPOOIeM YHCIICHHOTO PeLIeHHS
3agaun Komu st oObikHOBEeHHBIX muddepenimansubix ypasuenuit (O1Y):
npobiemMa eMMHCTBEHHOCTH perieHus [3].

Jns wmmroctpanuu pacemotpuM 3amady Kommum mis OLY mepBoro
nopsKa:

%: f(x,y), Xer{x, anSb}, f(x,y)cCl[a,b], y(x0 =a)=y0.
X

B ciyuae TouHoro pemenust 3amaun Komm BepHa Teopema Ilukapa-
Jluagemeda [1], cormacHo KoTOpolt aupdepeHIuanTsHOe ypaBHCHHE

samannoe B Buge y'=f(x,y), e f(x,y) u f (X y) menpepeiBub B
obnactu I". B takoM ciyuae Ha uHTepBane I’ s kaxaoi Toukn (Xg,Y,)
cymecTByer pemieHue Y =¢@(X), npudem, eciu pemenus Y =@(X) u
y= l//(X) COBIIAJAIOT XOTs OBI B OJJHOH TOoUKe (Hampumep, X, ), TO B TAKOM
ciyuae pewernst Y = @(X) 1 Y =y (X) paBHbI Mexy co0oii (@=y ).

B ciyuae umcnenHoro (mpuOiKeHHOTO) pemieHus 3azaun Komw,
Hanpumep, MeTooM Diniepa unu Merogamu cemeiictsa Pynre-Kyrra, npu
MOIIArOBOM PEUICHHMHM Ha KaXIOM Iiare Mbl noiydaeM Touky (X;;V;),
Jexameid Ha WHTETpajbHON KpuBoW IuddepeHnnanbHOTO ypaBHEHHS,

KOTOpasgs HE MPOXOAUT 4YEpe3 HaAYaJIbHYIO TOYKY (XO'yO) . ,HaHHOC

OTKJIOHCHHEC OLICHHBACM BEJIMIUHOM MOTPECIIHOCTU KAXKIAO0TO HpI/I6J'II/I)K€HI/IH,
YCM MCHLIIC MMOTPEIIHOCTD, TEM JIYHILICE HpI/I6J'II/I)K€HI/I€ Mnojyvdacm (B paMKax
SaﬂaHHOﬁ TOYHOCTH BBIUMCIICHUS 3HAUCHUH peuicHus I/ICXO,HHOﬁ 3.’:1[[2[‘{1/1). Ho
BMCCTE C TEM, BOIIPOC COXPAHCHUA CAMHCTBECHHOCTH PCIICHUA 3a1a9n Komm
OCTacTCd  OTKPBITBIM. Ecmm CTpOro mnoAXOAWuTb — TO  YCIIOBHC
CANHCTBECHHOCTH IIPpH HpI/I6HI/I)KeHHOM pe€I€HNN HE BBITTOJIHACTCA.
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Otcrofia BO3HMKaeT 3ajada: HalTH ycioBus (€clM OHH €CTh), IpuU
KOTOPBIX Hai/IeHHOE NMPUOIIIKeHHOEe pellenue 3agaun Komm, oreyana Obl
3aJ]aHHOIM TOYHOCTH, a TaKKe OocTaBajiach Obl B Ipezeiax €ANHCTBEHHOCTH
peieHus (B paMKaxX TOYHOCTH BBIUUCIICHUI).

Jdns  ananmza  copMynupoBaHHOH 3anaud, OBUIM PAacCMOTPEHBI
npuMeps! 3agaun Komm, nmpuOMIKeHHBIE PEHIEHUsT KOTOPBIX HAXOAWINCH
MeTonamu Jinepa u Pynre-Kyrra.

IIpenensl e€OUHCTBEHHOCTH OBUIM B3STHI W3 CICICTBHS TEOPEMBI
CYIIECTBOBAHMUS U €IMHCTBEHHOCTH:

LO=y(X)-M-(x=%)<y(Xx)<y(%)+M:(x-%)=L1 x,=a,
M =min(b,M,), a<x<b, |y(x)-y,|<B, m=max(f(x,y)), M, =%.

LLo=Lo| ,, =11 .

B kauecTBe npumMepa paceMoTpena samaua: y'(x)=x-(3x—2), y(0)=1.

[Ipumenss ducieHHBIe MeTOABI: MeTox Oitnmepa (puc.l) m Pynre-Kyrra
(puc.2) momy4eHbl NPHOJIMKEHHBIE PEIICHHUS C OLEHKOW ITOTPEHIHOCTH
NpUOJIMKEHUS; HA PUCYHKax IPHUBEACHBI I'padUKU pelieHnid, a Tak iKe
obylacTi eTUHCTBEHHOCTH B BHJE CEKTOPOB OOpa30BAaHHBIX MPAMBIMHU (
LO,L1) u ( LLO,LL1).

13 ——y pk
Lo:

yy_pk

L1 o - = 110
~.
~ -+ = LLL:
1® g —
~.
~.
-,

i

-
-
-

0 0,2 0,4 0,6 0,8 1 0 02 04 0.6 0.3 1
Puc.1 Merox Diinepa Puc. 2 Meton Pynre-Kyrra 4
opsiiKa

W3 pes3ymbTaToB YHCICHHOTO pacdeTa CleayeT, YTo Ha OTpe3Ke
Xe[O; 0,83] rpaduKkd  MPHOIMKCHHBIX  PEIICHHA PacCMOTPECHHBIMHU

METOAaMHM TIPpUHAICKAT obnactu COUHCTBCHHOCTH. HpI/I YBEINYCHUH
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orpeska (Hampumep, mnpu X €[0;0,9]) npu  dukcuposanHom mare

pa3bueHus Tpad KN IPUOIHKEHHBIX PEIIeHNH pPacCMOTPEHHBIMU METOIaMU
BBIXOZAT 32 00IaCTH €AMHCTBEHHOCTH JAHHOH 334, IPUYEM, 3TO SIBIICHUE
Gosiee BBIPKEHO I MPUOIMKEHHOTO PEIICHHS MOJTyYEHHOTO METOAOM
Pynre-Kyrra. IlosToMy mpuOmmkeHHOE pemieHHe, IONyYeHHOE METOJ0M
Oitnepa, BIOJIHE TOOUT Y D Cs AN ONpENeNICHHWs OTpe3Ka, rae Oyaer

COOMIOAATHCS yCIOBHE €AUHCTBEHHOCTH peleHus 3agaun Komu.

Hdns  Oonee  BblpakeHHOTO  3(dekra  COOIMIOACHUS  YCIOBHS
€IMHCTBEHHOCTH, IIPOBEJICH YUCIECHHBIH pacueT ¢ 0OpaTHBIM XOAOM, IJie B
Ka4yeCTBE HAYaJbHOM TOYKM X, =& B3iTa KOHIEBas Touka X, =h. Jlms

HAIIer0 HpPUMEpa MOTPEIIHOCTh PEUICHHS MPSMOr0 pacyera COCTABIISET
0,9% , oOpatHsIif pacueT maeT 2,56% (Meron Diinepa). Ha mpuBeneHHBIX

PHCYHKaX TIpHUBEJCHBI TpadUKU: MPSMOro pacyera MeTogoM Jiepa () u
merogom Pynre-Kyrra (Y _pK ), obpatHoro pacuera metogom Diiepa (YY)

u MetogoM Pynre-Kyrra ( Yy _pK ), rpanuisr o61acTv e TMHCTBEHHOCTH JUTS

NpUOIMKCHHBIX peIIeHnH MeTomamu Diinepa u Pynre-Kyrra B ciydae
npsmoro pacdera (LO,L1) m oOparHoro pacuera (LLO,LL1). Ilpm

YBEIIMYCHUH OTpe3Ka (HampuMep, Ipu X € [0; 0, 9]) Tpy 0OpaTHOM pacueTe

rpadukd  TPUOMIDKEHHBIX  PEHICHHH  pPAacCCMOTPEHHBIMH — METOIaMHU
CYIIECTBEHHO BBIXOST 32 OOJIACTH SIWHCTBEHHOCTH NAHHOM 3aqadd, 4To
MOXXET OBITh HCIOJb30BaHA JJIsi JTUArHOCTHUKM KauecTBa MPUOIUKEHHOTO
pemtenus 3anaun Kormm.

YBenuueHrne TMOTPEIIHOCTH NPUOIMIKEHHOTO pelIeHus BeAeT K
CYIIECTBEHHOMY BBIXOAY 3a 00JacTh CIMHCTBEHHOCTH DEIICHHUS 3aaadu
Ko, 94T0 HE00X0AMMO y4eCTh MPH PEeIIeHUH MPAKTUIECKUX 3a/1ad.

Jluteparypa

1. Xaprman @. OObIkHOBeHHbIE An(epeHInaIbHbIe YPaBHEHUS. —
M.: Uza. «Mup», 1970.

2. HNourpsrua  JI.C. [duddepenumansHple ypaBHEHHUS M HX
npunoxenus. — M.: Equropuan YPCC, 2011.

3. Jlaremos, U. . Yucnennsie Metopl. JlabopaTopHbIH MPaKTHKYM:
YuebHoe mocodue AJis CTyACHTOB (PU3UKO-MAaTEMaTHIECKOTO (haKyJIbTeTa Mo
OCHOBaM 4YHCIeHHBIX MeTonoB. Kamra 1 / WM. W. JlatemoB. — Mocksa:
Wznmatensckuii gom «JIuaep-M», 2010. — 106 ¢. — ISBN 978-5-91823-014-5.
— EDN XBIPDT
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MPUJIOKEHUS AJITEBPBI BBICKA3BIBAHUI K JIOTUKO-
MATEMATHYECKOM ITPAKTUKE

Korma 0603Ha49a10T, 9TO U3 OJTHOTO FUTH HECKOJIBKUX MPETIOKCHUN A1
Az e Am clenyeT TpeanoXkeHrne. B, To moapasymeBarT cienyromiee:

BCAKMIA pa3, KOT/a OKaKyTcs MCTMHHBIMH Bee npemioxkenns A A, .., AL

HCTHHHBIM OyZeT U mpesyioxkeHue B.

IIpumep: «Ecmm neromM s ycTporock Ha BpEMEHHYIO paboTy
(yrBepkaeHue A), To y MeHsl OynyT 3apaboTaHHbIE JEHBIH (YTBEPIKICHUE
B)», «Ecmm y mMeHsa OynyT 3apaboTaHHBIC NeHBIH (yTBep:kaeHue B), To 5
kymito Tenedon (yreepxnenue C)», «Eciu JHEM s HE MPUTOTOBIIO YPOKH

Ha 3aBTpa (yTBepskAeHne A M ecim BeuepoM s Moiiy B KMHO (yTBEpIK/IeHHE

A2 TO 3aBTpa g OyAy HE TOTOB K 3aHATHAM (yTBepxaeHue D)».

YcTaHOBNEHHE  CIPaBeIMBOCTH  TNPHBEJEHHBIX CY)XICHHH He
OTHOCHTCS] K KOMIIETEHIIMA MAaTEMaTHYECKON JIOTHKH, & OCYILECTBIISIETCS Ha
OCHOBE aHAJIN3a UX COACP)KaHUS U CMBICIA.

3agada MaTeMaTH4eCKO JIOTHKY B BOIIPOCAX JIOTHYECKOT 0 CIEJOBAHUS
yKa3bIBaHWE TaKuX (GOPM BBICKA3bIBAaHUI Al A2 s Am B, xorna nocnennee
BBICKA3bIBaHNE HENPEMEHHO ObLIO OBI CIIEACTBHEM M IEPBBIX, HE3ABUCHMO
OT KOHKPETHOT'O COJEpKaHHS BCEX OJTHUX BBICKa3pIBaHU. DopMmbI
BBICKa3BIBAaHUH BBIpaXKaroTcs (popMysiamu anreOpsl BeICKa3biBaHUH. Teopus
JIOTHYECKOTO CJICJIOBAHUs JTOJDKHA M3ydaTh 3aKOHOMEPHOCTH 0Opa3oBaHMUs
dopmyn F, F, ..., F, H, no xotopsim nepsbie u3 Hux cBs3anbl ¢ moce Heit
OTHOILIEHHEM JIOTHYECKOTO CIIEeI0BAHUS.

IIpsimass u oOpaTHasi TeopeMa. MaTeMaTHUECKHE TEOPEMBI HMEIOT
CcTpyKTYypy X —> YTBepxkaeHue X Ha3bIBACTCS YCIOBUEM TEOpPEMBI, a Y —
ee 3akmoueHueM. Eciu teopema X— Y, yTBepikaeHHe Y —> Ha3bIBaeTcs
00paTHBIM. DTO YTBEPKIACHHE MOXET OBITh CIPaBEIJIUBBIM, W TOTJIa OHO
Ha3bIBAETCSI TEOPEMOH, o0paTHO# g X —> KOTOpasi, Ha3bIBaeTCsA MPSMOU
teopemoi. Ecim Y —> He BhImosHseTcs, oOpaTHas Uit TeOpeMbl X —>
HEBEpHa.
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Heo0xonumble u gocratounble yciaoBusi. Eciu Teopema umeer
CTPYKTYpY X —> TO Y Ha3bIBaeTcsi HEOOXOAUMBIM ycinoBueM s X, a X
Ha3BIBACTCS NTOCTATOYHBIM ycioBueM mius Y (s Toro 4roOel Y ObBLIO
WCTUHHBIM, JOCTaTOYHO, YTOOBI HCTUHHBIM OBUIO BBICKa3bIBaHHE X).
HeoOxoauMbeIM ycIOBHEM paBEHCTBA B YETHIPEXYTOJNBHHUKE BCEX CTOPOH
SBIISICTCS MIEPIICHANKYISIPHOCTD €T0 AHaroHaneil. JJocTaTOYHBIM yCIIOBHEM
JUTsI IEPIEHAUKYJISIPHOCTH SIBJISIETCSI PaBEHCTBO BCEX €ro cTOpoH. OHO U TO
JKE YTBEPXKICHHE MOXKET HMETh HECKOJIbKO HEOOXOMUMBIX YCIIOBHI.
Heo6XxonuMbIMU  yCIIOBUSIMH PABEHCTBA BCEX CTOPOH YCTHIPEXYTOJIbHUKA
SIBIIIIOTCSI TaKXKe JieIEHUEe JTUaroHauie TOYKOW X IMepecedeHus MomojiaM
T.J.

[Tpumep. Tpebyercs HallTH HEOOXOAUMOE U TIOCTATOYHOE Y CIIOBHE, UTO

BBIITYKJIBIA YETHIPEXYTONBHUK SBISETCS KBampaTtoMm (A). B1 " lnaronanu
HepHeHIUKYIAPHBL"; 82 "JlnaroHanu paBHBI'"; 53 "JlnaroHanu TOYKOI

nepeceuenns nemsires nononam”. A— B A—> B, A — B, epro
IIporuBono/ioxkHass W 00paTHasi NPOTHBOIOJIOXKHONH TeopeMbl.

3aKkoH KOHTpamo3uumu. il TeopeMbl, B BHAE UMIUIMKALUH X —> KpOMe

06paTHOr0 Y —> MOXKHO chopMyTHPOBATH HPOTHBOMOTIOKHOE — —> —Y

Bossmem A1 - Bl "Ecnu B 4eTBIpeXyToJIbHUKE BCE CTOPOHBI PaBHBI, TO €T0

JIaroHaiy nepneHauKysipHabl”. [IpoTuBonoaoKHOE —uAl - —|Bl "Ecnu B

YEeTBIPEXYTOJIbHAKE BCE CTOPOHBI HE paBHBl, TO €ro JHAaroHalW He
nepreHaAnKyssipHe". [locnenHee yTBepxaeHre HeBepHo. [Ipn cocTaBiennn
MPOTHUBOMOJIOKHBIX YTBEP)KACHUH K TeopeMaM, IU3BIOHKIIMH HECKOJIBKHX
BBICKA3bIBAaHWH, HYXHO  TIOJIb30BaThcd  3akoHamMu 1e  Moprasa.

(ALAAAA) > (ByAByABY): (2 =90°A B=90° Ay =90°) >
((a2 =b%+ CZ) /\(b2 =a’ +Cz)/\(c2 =a’+Db? )) TIPOTUBOIOJIOKHOE
((a2 #b? +CZ)/\<b2 #a’ —H;Z)/\(c2 #a’ +b2))....Ha OCHOBaHMH 3aKOHa

KOHTPpAIo3nguu MpeajioKeHue, 06paTHO€ Kakoi-1100 HpOTHBOHOHO)I(HOﬁ
TCOPEME, CaMO SBJISCTCS TeOpeMOﬁ, U BMECTO J0Ka3aTclIbCTBa ,HaHHOfI
TCOPEMBI MOKHO JOKa3bIBATb TCOPEMY, 06paTHy}0 HpOTHBOHOHO)KHOﬁ eH.

Jlurepartypa

1. Uromuu B. Y. MaTtemarudeckast JOorMKa U TOpHs alTOPUTMOB. 3.
Mennenscon O. Benenue B MaTemaTudeckyto Joruky. — M.: Hayka, 2010

2. Cynomato C.B., OBunnnukoBa E.B. MaTtemarndeckas Joruka u
Teopus anroputMoB. — M.: UH®PA-M, Hosocubupck: M3a-so HI'TY, 2004.
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MEXAHHNYECKOE U TEPMUYECKOE HAIIPA’)KEHUE

Hempro  paboTBl  SIBISICTCS  BBIABICHHUA TPUPOABI  MOSBICHHE
MEXaHUIECKOTO U TEPMHUYECKOTO HANPsHKEHUE.

MexaHnuueckoe HampsHKEHHE — OSTO Mepa BHYTPEHHHUX CHIIL,
BO3ZHHUKAIOIIAX B JOeOPMHPYEMOM TeJ€ TIOA BIHSIHHCM Pa3IAIHBIX
(dakTopoB. MeXxaHHYECKOE HANPSIKCHUE B TOUYKE TENa OMPEACSICTCS Kak
OTHOIIICHHE BHYTPCHHEH CHJIBI K CIAMHHUIEC IUIONIAMXA B JaHHOW TOYKE
paccMaTpHUBacMOro CEYCHHUSI.

1H
=77
im
HaHpH)KCHI/IH SABJIAKOTCS PE3YJIbTATOM BSaHMO,Z[eP'ICTBHSI qacCcTull TeEJia
IIpU €ro HarpykeHuu. BHeWHue Cuibl CTpeMAaTcs G=—2H3M6HI/ITL
im

B3aMMHOE PACIHOJI0XKECHHE YACTHILl, a BO3HUKAIOIINE MPH 3TOM HAIPSKESHUS
MIPEMSITCTBYIOT CMEIIEHWIO YacTHIl, OrPaHWYMBas €ro B OOJIBIIMHCTBE
Cy4yaeB HEKOTOPOM MaJIod BEJIMYUHOM.

Ecnmu BHyTpeHHsIsI cuia JeHCTBYeT NEpIEHIUKYIIPHO CEUCHHUIO, TO

HaIpsUKEHNE HasbIBaETCA HOpMaIbHBIM oH  (Hampumep, npu aedpopmaniu
MPOJIOJBHOTO pacTshKeHus). Ecin ke 3Ta cuia JeWCTBYET MapajliebHO
CEYEHUIO, TO HANPSHKEHWE HA3bIBAIOT KacaTelbHBIM oK (Hampumep, mpu
neopMaIum CABHTa).

Ipu  nebonvwux Oeopmayusx MEXaHuUeckoe HANPANCCHUU o
NPOROPYUOHATILHO OMHOCUMENbHOMY VOIUHCHUIO & '

o=E-|¢

Ora Qopmyna sBIsSETCS OMHMM W3 BHJIOB 3amucH 3akoHa ['yka s

OJTHOCTOPOHHETO pacTsnkeHus (cxartus). B atoii Gopmyne oTHOCHTEIbHOE

YAJIMHCHHUEC B34ATO IO MOAYJIHO, TAK KaK OHO MOKET OBITH U MOJIOKUTEILHBIM
1 OTpULIATCIIbHBIM.
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Ha pucyske

1 npuBeneHsl

Pas3jiM4HBIC BUABI MEXAHUYECKOI'O

Hanpsokenust [3]: 1 — ckatue; 2 — pacTsikeHue; 3 — capur; 4 — u3ruo; 5
— KpyueHue; 6 — 3HakonepeMeHHoe Hampspkenue (Puc. 1).

'
1

= 13

2

Puc. 1. Buasl MexaHHUYECKUX HANPSDKEHUH.

TepMmuueckue HanpsKEHUs, HANPSDKCHUS, BO3HUKAIOLIUE B CBS3U C
U3MEHEHUEM TEIUIOBOIO COCTOSIHMS Te€J IPU UX HArpeBe, OXJIAXKICHHUH, a
TaKKe JJIMTEILHOM IpPEObIBAaHUU IPH MOBBILIEHHONH WM MOHMKEHHOU
Temneparype. Ha pucyHke 2 mpuBeleH HNpUMEp pacdyeTHBIX TEPMHUECKUX
HaNpsDKeHUH, BO3ZHHUKAIOIMX IIPU H3TOTOBJICHUM KEpaMHUECKUX AeTayeit
BBI3BaHHBIX OBICTPBIM OXJIAXKICHUEM. JleficTBHE TEpMUYECKNX HAIPSIKEHHH,
HaIlpUMEP PACTPECKUBAHUE, MOXKET IIPOSABISITHCS. HE B MOMEHT OXJIAKICHMUS,
a CIIlyCTs HEKOTOpOE€ BpEMsl B pe3ylbTare IIOCTEICHHOIO HAKOILIEHUS

HaNPSKEHHUH.

63 6285837

29025624 5163669

LIERAENN

A3BI2BN 06268

150481469, 351219

248033417 556189

259G 84112

ENITHN 0N

404589262 33101

5820210575872

Puc. 2. Ilpumep pacuera TepMUYECKHX HampsbkeHuit [3].

Jletanyu, moaBepKEHHbIC LUKINYECKIM HArpy3kaMm, HarpeBarTcsi B
pe3ynbpTaTe ympyroro rucTepe3nca NMpH MHOTOKPATHO MOBTOPHBIX IHKIAX
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Harpy>XeHus-pa3rpykenus. lloBbllieHHe TeMImepaTyphsl COMPOBOXKAAETCS
M3MEHEHHEM JIMHEWHBIX pa3MepoB JeTalieil U MOXKET BbI3BaTh BBICOKHE,
KPUTHUYECKHUE HAMIPSKSHHUS.

Ecnu matepuan npu xoneGaHUSIX TeMIEepaTyphl JHUIIEH BO3MOXKHOCTH
CBOOOJIHO PACIIUPATHCS WM CKUMATHCSA, TO B HEM BO3HHKAKOT KpPOME
TePMHUYCCKUX  HANpsDKEHHH W MeXaHWdeckme. B atom  ciydae
paccMaTpUBaeTCs CyNepIo3UIHs HapsHKSHUH.

Ilpumep pacuera MexaHwueckoro HampspbkeHusa. K 3akperieHHOU
OIHUM KOHIIOM IPOBOJIOKE AMAMETPOM 2 MM TOJBEIIEH rpy3 Maccou 10 kr.
Haiitu MmexaHmueckoe HampspKEHHE B IPOBOJIOKE.

Jano: Pemenue:
D=2mm =2*10-3m o =F/s;
m =10kr F=m*g;
c-? S =n*D2/4;

o= 4*10 xkr*9,8H/kr /3,14 *4*10-6 Mm=0,32*104I1a,
Ortser: 6=0,32*1041I1a.

Taxum oOpa3oM, NpHpoJIa MEXAHUYECKOTO HAMPSKEHUS 3aKII0UeHa B
JeHCTBUU Ha 0OBEKT Pa3HbIX CUJI MEXaHUYECKOH MPUPOIBI, TEHCTBYIONUX B
JUHAMUKE, a TEPMHUYECKHE HAampsHKeHHS OOYCIOBIEHBI  TEIUIOBBIM
pacUIMpEHUEM U CKATHUEM aTOMOB B KOHCTPYKLIHH.

Jlutepatypa
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HOHSTHUE IOTOKA COBBITHI

[ToToxoM coOBITHIT HA3BIBAIOT MOCIEIOBATENEHOCTE COOBITHIA, KOTOPHIE
HACTYMAlOT B CIy4aifHbIe MOMEHTHI BPEMEHH.

[IpumepaMu MOTOKOB ciyXkatT: HocTymjeHue BbI30BOB Ha ATC, Ha
MYHKT HEOTJIO)KHOM MEAMIIMHCKOW TIOMOIIM, TNPHOBITHE CaMOJETOB B
a’pomnopT, KIMEHTOB Ha TPEANpHATHE OBITOBOTO  OOCTy)KHBaHUS,
MIOCJICI0BATENILHOCTh OTKAa30B 3JIEMEHTOB M MHOTHE JIPyTHE.

Cpeau CBOWCTB, KOTOPBHIMH MOTYT 0O0NaiaTh IOTOKH, BBILACIAM
CBOMCTBA CTAI[IOHAPHOCTH, OTCYTCTBUS NMOCIEACHCTBHS U OPANHAPHOCTH.

Ceoiicmeo cmayuoHapHocmu COCTOUT B TOM, UYTO BEPOSTHOCTb
nosiBieHus k coObITHI B JIIOOOM NMPOMEXYTKE BPEMEHH 3aBHCHUT TOJBKO OT
yucia k 1 oT AJIMTENHHOCTH t IPOMEXKYTKA BPEMEHH U HE 3aBHCUT OT Havyasa
ero orcuera. J[pyrumu clioBamH, BepOSTHOCTh HOsIBIEHHS K coObITHI 3a
MPOMEXXYTOK BPEMEHH JUTUTEITLHOCTBIO t €CTh (DYHKIIMS, 32 BUCSIIAs TOJIBKO
orkwut.

CBOHCTBO OTCYTCTBHUSI TIOCHIEJICTBHS XapaKTEPHU3yeTCsl TeM, 4TO
BEPOSITHOCTh IOSIBJICHHSI COOBITHII Ha JFOOOM NPOMEXYTKE BPEMEHH HeE
3aBUCHUT OT TOTO, TOSBIISUIMCH WINM HE IMOSBISINCH COOBITHUS B MOMEHTEHI
BPEMEHH, NPEANICCTBYIOMNE Hadyaly pacCMaTpPUBAeMOTO IPOMEXKYTKa.
JlpyruMu crioBamMH, yCJIOBHasI BEPOSITHOCTD MOSIBJICHUS] COOBITHI Ha TFOOOM
MPOMEXYTKE BPEMEHH, BBIYMCIICHHAS TIPH JIFOOBIX NPEANIOI0KEHHIX O TOM,
YTO TPOWCXOAWIO 10 Hadala PaccMaTPHBAEMOT0 IMPOMEXYTKa (CKOIBKO
COOBITHII MOSBHIIOCH, B KaKOW ITOCIIEOBATEIHLHOCTH), paBHa 0e3yCIOBHOI
BEpOATHOCTH. TakmM 00pa3oM, NMpenpICTOPHS MOTOKAa HE CKa3bIBaeTcs Ha
BEPOSITHOCTH IIOSIBJICHUS] COOBITHH B OimokaiiimeM Oyaymem.

Wrak, eciti HOTOK 001a1a€T CBOMCTBOM OTCYTCTBUSI IIOCIIEICHCTBHSA, TO
MMEEeT MECTO B3aMMHas He3aBUCHMOCTH HOSIBICHHH TOTO MJIM MHOTO YHCIa
COOBITHH B HEeTIepeceKaroIuecst IPOMEXYTKH BPEMEHH.

CBOICTBO OpAMHAPHOCTH XapaKTEPU3YETCs TEM, UTO TOSIBICHUE JBYX
u Oomee COOBITMH 3a Maiblii MNPOMEXYTOK BPEMEHHM IPAKTUYECKH
HEBO3MOXXHO. JI[pyTHMH CIIOBaMH, BEPOSITHOCTh MOSBICHHS OOlee OJHOTO
cOOBITHS ITPEHEOPEKNMO MaJla 10 CPABHEHHIO C BEPOSTHOCTBIO MOSBICHHS
TOJIBKO OJHOTO COOBITHS.

JU71s1 ITyacCOHOBCKOTO TIOTOKA BEPOSATHOCTh HACTYIUICHUS ONMKalIero
COOBITHS, HAYMHAS C HEKOTOPOTO MOMEHTA BPEMEHH t, HE 3aBHCHUT OT TOTO, B
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KakOH MOMEHT BPEMCHHM HACTYNMWIO MPEIIISCTBYIOMEe COOBITHE. OTO
CBOMCTBO MPOTHUBOPEYUT (HPUIUUCCKUM MPEACTABICHUAM O IOMABISIOIIEM
YucIe MPUPOAHBIX sSBICHHUA. TeM HE MEHee 3Ta BEpPOSTHOCTHAS MOJCIb
HAXOJUT IIUPOKOE MPUMCHEHHE BCICICTBUE KpailHe NpocTOTHL. ITa
MOJIC/Ib OJTHOMIApAMETPHUCCKasi, YTO OCOOCHHO YAOOHO TpuU 00paboTKe
CTaTHCTHYECKUX JaHHBIX HEOONBIIOTO 00beMa.

PaccmoTpuM npumepsl.

B Teuenne omHOM MUHYTHI TUCTIETYEPY TAKCH MOCTYTIAeT B CpeqHeM 4
BbI30Ba. HaifTw BepoATHOCTH TOTO, UTO 32 2 MUHYTHI ITOCTYTIUT: @) 5 BEI30BOB;
0) XOTs1 OBl OJTUH BBI3OB.

Pemenue:

a) [ToTok coObITHii - mpocTeimmii, A=4.

Bocnone3yemes popmyioii [Tyaccona:

P(X=k)=Ak *e—-A/k!

a) [TycTb coObiTHE A - 3a 2 MUHYTBI TIOCTYIIUT 5 BBI30BOB

p(A)=p5(2)=(4*2)5*e-4*2 /5!=0,0916

0) Ilyctp coOpiTHE A - 32 2 MUHYTHI IIOCTYIHUT XOTSI OBl OJJMH BBI3OB.
[IpoTnBONOJIOKHOE COOBITHE A - 3a JIBe MUHYTBI HE TIOCTYIIMT HH OJIHOTO
BBI30Ba:

P(A)=1-p (A )=1-p2(0)=1-(4*2)0*e-4*2/0'=0,9997

Ortsert: a) 0,0916 6) .0,9997

B panmoanmapatype 3a 10000 u HempepbsIBHOW PabOTHl MPOUCXOIAUT
3ameHa 10 osmemenroB. Haiinute BepoATHOCTH BBIXOJA W3 CTPOS
paavoanmapatypbl H3-3a BBIXOJa U3 CTpost 3nemMeHToB 3a 100 uacoB
HETpEepHIBHON pabOTHI.

Pewenue:

IToTok coObITHII - TpocTeimuid, , A=10

Bocnonssyemest popmyioit [Tyaccona:

P(X=k)=Ak *e—-A/k!

Iycts cobbitiie A - 3a 100 yacos ( t=100/10000=0.01) BbiigeT u3
crpos 1 anemeHr.

p(A)=p0.01(1)=(10*0.01)1*e-10*0.01/1!=0.0905

Otset 0,0905.

Jlutepatypa

1. Bpopnenxwuii I'.JI.; DKOHOMHUKO-MaTeMaTHYECKUE METOABI M MOJCITH
B Jloructuke, -M.; Axkagemus ,2009.

2. Benriens E.C: Teopust cirydailHbIX MPOIECCOB M €€ MHKCHEPHBIC
nputokenue. M.; Akanemus ,2003.
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3. I'mypman B. E. Teopust BeposiTHOCTEH M MaTeMaTH4ecKas
CTaTHCTHKa: yaeOHoe nocobue 1yt By3oB / B. E. 'mypman. — M.: Beic. k.,
2003.-479 c.

4. Hosuko /I. A. CratucTHyeckne METOABI B INEJarorm4eckux
uccienoBanusx (tunosele cinydan) / 1. A. HoBukos. — M.: M3-IIpecc, 2004.
—-67c.

5. HoBukor JI. A. Craructhyeckue METOAbl B  MEIHMKO-
OmonornaeckoM sKcriepuMenTe (Tunoseie ciaydan) / JI. A. Hosuxkos, B. B.
Hosouanos. — Bonrorpan: Uza-so BIMYVY, 2005. — 84 c.

bagammmua E.A., Paxmaryiaaun M.T.
b® YYHuT, r.bupck, Pb

Paxmamynnun M.T, ooy
badamsina72@gmail.com

IMPUYUHBI BOSBHUKOBEHUS YPATAHA U TEOPETUYECKHUE
METO/JBbI ETO ITPEJOTBPAIIEHUS

C KaxabIM TOIOM HaM BCE 4Yalle INPHUXOAUTCS CTAJKHBATBCS C
MPUPOTHBIMU KaTakIm3MaMu. Ecin oT aHoMasibHOI %Kapbl MOXKHO CKPBITHCS,
TO pa3pyLINTEIbHBIE yparaHel U OypH HE Bcerza NpeJOCTABISIIOT TaKylo
BO3MOKHOCTb. CeroiHs 06cyIuM 00 0THOM M3 CaMbIX TPO3HBIX IPUPOIHBIX
SBJICHUH — yparasxe.

Yparan — 310 BeTep, CKOPOCTh KOTOporo casiiie 30 m/c. [To craTtucTrke
OH fABJsieTCA HauboJee YacTO BCTPEYaeMbIM IPHUPOIHBIM KaTaKIU3MOM U
OCTaBIIsIET 3a coOOM Oounbiue mociencTsusa. Tak, Hampumep, B 1980 roay
yparan "Annen" yHec Xu3HH 269 dYenoBeK, a MaTepUaNbHBIH yIIepo
coctaBui $1.3 Mupzi. AJJIeH CUUTAETCSI CAMBIM [IEPBBIM CHIIBHBIM yparaHom
KOTa-1r00 3a(pKCUPOBAaHHBIM. OcTatku yparaHa BBI3BAIN
KpaTKOBpeMeHHbIH nepephiB B xape 1980 rojga B Takux Mecrax kak Jlamiac
u Texac, rie 66110 3apeructpuposaHo 69 aueii xkapsl 100 © F (38 © C). [Tozxe
Oosiee pa3pylIMTENbHBIE TOCIEACTBHS puHeC yparad "Karpuna'- mecroi
M0 CHJIe yparaH aTJaHTHYecKoro OacceliHa, KOTOpbIi mpowusomern B 2005
rogy. Hambonee Tsoxémerii ymepd Obun mpuunHéH Hoomy Opneany B
Jlynznane. Csoux npomoB mummiuch npumepHo 700 000 uenosek.
Brocnexcteun norubim 1836 sxurtenei, a SKOHOMHIECKHE TTIOTEPH JOCTHUTIIN
$125 mipa.

[IprunHON BO3HMKHOBEHHWs YyparaHa sBIsieTcss oOpa3oBaHHE B
aTMoc(epe LHUKJIOHOB, TO €CTh AaTMOC(EPHBIX BUXPEH C IOHMKEHHBIM
JaBIeHWEM Bo3Ayxa B mneHrpe. CKOpPOCTh NepeMeIleHHsl yparaHa
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OTIpeessieTCsl CKOPOCTBIO IepeMelleHHsl IMKIOoHa. lleHTpanbHas dacTh
LUKJIOHA, WMemollas Ooiee HHM3KOE JaBJICHHE U, COIPOBOXKIAIOUINMHU
cnabbIMU BETpaMH, Ha3bIBAIOT IJla30M Oypu. BHemHss wacTe oOnamaet
BBICOKMM [IaBJICHHEM M HamOoJyiee CHJIBHBIMH BeTpaMu. Ero HasbpIBaloT
CTEHOU LUKIJIOHA. B 3aBUCHMOCTH OT MecTa 3apOiK/I€HHS IIMKIOHBI OBIBAIOT
TPOITMYECKUMHI ¥ BHETPONHMYCCKUMH. TpONHYECKHE NHUKIOHBI SBISIOTCS
HOCHTEIISIMU OoJiee CHIIBHBIX, W Pa3pyIIUTEIHFHBIX yparaHoB TaKk Kak OHHU
00J1a1af0T OOJIBITION CKOPOCTHIO TIEPEMEIICHHSI.

Jiis ompeneneHHs CHIBI BeTpa y MOBEPXHOCTH 3EMJIM HCIIONB3YIOT
mkainy bogopra. 3To oreHKa CriIbl BeTpa 1o 12- 6aapHON MIKaie:

0 6aymoB -tk (0e3BeTpue). CkopocTh BeTpa 1o 0,2 M/c.

1-3 6amtoB —cnaokIit Betep. CkopocTh BeTpa 2-5 m/c.

4-5 dannoB-ymepenHsliii Betep. CKkopocTh BeTpa S-10m/c.

6-8 6aytoB —cuibHBIN BeTep. CkopocTh BeTpa 10-18m/c.

9-11 6amnos-mropm. Crkopocth BeTpa 18-30 m/c.

12 Gamno-yparan. Ckopocts Betpa 0omnee 30 m/c.

Taxoxe erie cymecTByeT mkana yparanos Cad¢upa — Cumrncona. B veit
IITh KaTeTOPHI OILEHKH, B 3aBHCHMOCTH OT CKOPOCTH. BHITIAmuT oHa
clenyronM 00pa3oM:

1 xareropus-ckopocts BeTpa 33-40m/c, U MHUHHMANbHAs CTEICHb
ymepOa.

2 xareropus -ckopocTs Betpa 40-50 M/c, 1 yMepeHHast cTeneHb yiepoa.

3 kateropust -ckopocTh BeTpa 50-60 M/C, M 3HAUUTENIbHAS CTEICHb
yuiepoa.

4 xateropusi —ckopocTh BeTpa 60-70 M/c, 1 OrpoMHasi cTeneHb yuiepoa.

5 xareropus- CKOpocTb Betpa dosiee 70 M/c BeTpa, 1 KatacTpodudeckas
cTeneHs ymiepoa.

ITpudem 5 mikana He siBisercs nocneane no Cadhdupy — Cumcony, HO
1 opHUIMaANTBEHON 6 IIKaIbl He CyIIecTBYeT. Tak Kak eciu Mu(PBI JOCTUTHYT
IATYIO IIKAJy, V)K€ He MMEET 3HAYCHUS KaK €ro Ha3biBaTh. [locIencTBYS B
mo0oM cirydae OyIyT OrpOMHBIMH.

Wrak, m3y4uB Bce MOCICACTBYS M IMPUYMHBI BOSHUKHOBEHHUS yparaHa
HalpanuBaeTcsl BOIPOC: a HEJIb3sl JIM IPEIOTBPATHTH €T0 MOosIBIeHNE?

Ha camom niene B Teopuu Takoe BO3MOXHO, M YUEHBIE YK€ MPUITyMaln
METO/IbI KaK 3TO MOXKHO CJIeJIaTh.

OnHUM U3 CIIOCOOOB SIBJISIETCS TAK Ha3bIBaEMOE OTOCIMBaHHE 00JIAKOB!
HECKOJIbKO CaMOJIETOB MPOJIETAIOT HaJ MeCTaMH IOTEHIHAIBHOTO
00pa3zoBaHUsl yparaHoB, PacHbUIISI COJIEHYI0O MOPCKYIO BOIY. DTH OpBI3TH
MIPUCOCTUHAIOTCA K YK€ CyIecTByIOImMM oOnakaM, zaenmas ux Ooiee
NErKUMHU, OCJILIMM W PBHIXJIBIMH. Takue o0Jlaka OTpa)xaroT OOJIbIIe
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COJIHEYHOTO CBETa, 0€3 KOTOPOro BOZA B OKEaHE HE CMOXKET HarpeThbes JI0
HeoOXoauMEIX 26,5°C.

Bropoii meron — 3T0 my3bIpbKOBas 3aBeca. I 3TOro MeToaa
HEoOX0AMMO Ha TIIIyOMHE OKeaHa MpOJIOXKUTh TPyObl, MO KOTOPBIM
npearnosaraeTcs 3alyCTHTh TeIulbld Bo3nyx. Korma stor BO3myx Oyzer
MOJHUMAThCSl HA TOBEPXHOCTb, OH TaKXKe MOJABIMET M XOJIOAHYIO BOAY.
Takum 00pa3oM 3TH XOJOZHBIE BOJBI OXJAIAT MOBEPXHOCTh JIO TEX IXKE
HeoO0XoauMBIX 26.5C.

CymiecTByIOT €Ie MHOTO APYTHX BCEBO3MOXKHBIX croco6oB. Ho Bce
OHM TpeOyIoT OONBIIMX 3KOHOMHYECKHX BO3MOXHOcTeH. [lostomy Ha
MPaKTUKE 3TO COBEPIICHHO HEPEAIbHO Ha JAHHBI MOMEHT.

Jlutepartypa

1. Axacody C.U., Yenmen C. Conneuno-3eMHasi puzuka. Yactp 1.

2. Axacody C.U., Yenmen C. ConHeyno-3eMHast ¢pusuka. Yactsb 2.

3. Bepecue C.A., I'pssun B.M. ®usnka aTMochepHBIX a’dpo30Jicii:
Kypc nexruii.

4. Martgees JI.T. OcHoBbI 00111e# MeTeopooruu. duszuka aTMochepsl.

barranosa JL.P., beasie I1.J1.
b® YVYHuT, r. bupck, Pb
benses I1.J1., k. ¢p.-m. H., doyenm
liana.sabirowa2015@yandex.ru

OCOBEHHOCTH OBYYEHUS TEME «IIPABUJIBHBIE
MHOT' OI'PAHHUKMW» B IKOJIBHOM KYPCE 'EOMETPUN

Hu ogau reomerpruueckre Tena He 00JIaatoT TAKUM COBEPIIIEHCTBOM,
KaK MpaBUIbHBIE MHOTOTpaHHUKH. Ha3zBaHuUs paBUIBLHBIX MHOTOTPaHHUKOB
npunu w3 Jpesnelt ['permu. DTUM KpacHBBIM TedaM IOCBsmieHa [3-s
kaura "Hauan" EBknmpa. VX eme HaspiBaioT Tejgamu IlimaronHa, T.K. OHU
3aHUMalli BaXKHOe MecTo B (¢mirocopckoir KoHmemuu [lratona o6
YCTpOHCTBE MHpO3AaHMA. UeTblpe MHOIOIPAHHUKA OJIMLUETBOPSAJIU B HE
YeThlpe CYMHOCTH WM "cTuxuu". IIATBIi MHOTOTrpaHHHK, IOAEKa’Ip,
BOILIONIAN B ceOe "Bee cylee", CHMBOJIM3UPOBAI BCE MUPO3JaHUE, CAUTAIICS
IJIaBHBIM.

B mkonbHOM Kypce MaTeMaTHKH ONPe/IeICHHEe MHOTOTPAHHUKA MOXKET
OBITH TAHO PA3IMIHBIMU CITOCOOAMHU, U B IUTEPATypeE, U B pa3HBIX YUSOHUKAX
MOXXHO BCTPETHUTh pa3lUYHbIE TIOAXOABI K OIpeaeiaeHuro. MOoKHO
OTIPEJICNIUTh MHOTOTPAHHHUK KaK TeJI0 M KaK TOBEPXHOCTH.[1] Pazmmdanbl
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TaKKe IMOHATUS MHOTOIPDAaHHMKA, JaHHBIE HA OCHOBE pa3IM4HBIX
aKCMOMaTHK. B IIKONBHBIX y4YeOHHMKax dYalle /JaeTcsi Kakoe-TO OIHO
orpeJieJIieHHe, HO 00YYaroIUMCs TOJE€3HO MMOKa3bIBaTh M JIPYTHe CIOCOOBI
onpelesicHUus] MHOTOTpaHHMKa. Bo Bcex yueOHHMKax IIpU HM3y4eHHHU
MHOTOTPaHHHUKOB PacCMaTpPUBAaeTCs MPAKTUUECKU OIHU U T€ ’Ke OCHOBHBIC
TEMBI: OIIpe/IeNIeHIe MHOTOTPAaHHNKA, BBHITYKIIBIE MHOTOTPAaHHUKH, MTPU3MA,
MUpaMyu/ia, TPaBWIbHBIE MHOTOTPAaHHWKH. Pa3HHWIA Wb B TIIyOWHE
W3yYEHHS 3THX BONPOCOB. Pa3BHUTHE JTOTMYECKOTO MBIIIICHHS Pean3yeTcs
Yepes MPaBWIHHO NOA00PaHHBIH 3a/IaYHbII MaTepUal X pa3yMHOE COUCTaHNE
JIOTUKH 1 UHTYUIIUU 00ydJaromuxcs.[3]

[IpaBuibHBIE MHOTOTPaHHHKH OJIarofapsi CBOMM CBOWCTBaM, B TOM
YlpclIe CHMMETpPUH, SBIAIOTCA OUYEHb YJOOHBIMH JJISI PACCMOTPEHUS
JOCTaTOYHO OOBEMHOTO MAacCHUBa OTHOCHTEIBHO TMPOCTHIX 33JIaHHH,
IIpeUIaraeMbIX JUIS PEeLIeHNs yJalluMCs B paMKax pacCMaTpPUBaeMON TEMBI.

YcTHOE pemeHne 3aad «Ha MHOTOTPaHHUKIY 3HAYUTEIbHO YIydIlaeT
IIPOCTPAHCTBEHHOE MBIIUICHHE YYAIMXCs, KOTOPOE UI'PAeT BaKHYIO POJIb B
cTepeoMeTpuu. B TpaguunoHHON cucTteMe 00ydeHuUs Ha ypoKax TeOMeTpUn
TIPUHIUI HATJATHOCTH AOCTHTAaeTCs 32 CYET IBYMEPHBIX PHUCYHKOB Ha
IUIOCKOCTH TETPaAW WM IIKOJBHOW JOCKH, JHOO C TOMOIIBI0 MoJernei
reoMeTpuueckux ¢uryp. OmHAKO PHCYHKH MPEACTABIAIOT COOOH IHIIb
MIPOEKINI0 00BEMHOM (QUTYPHI Ha IUIOCKOCTB, YTO B OOJIBIITMHCTBE CITyYacB
HE ITOMOoTaeT 00yJaroIUMCs B TIOJTHOHM Mepe BOCIIPUATHIO PelIeHus 3a1a4. B
CBOIO OUE€pPE/Ib, MAKETHI TEOMETPUUIECKHX (DPUTYD TIO3BOJIAIOT PACCMOTPETH X
€O BCEX CTOPOH U IPOAEMOHCTPUPOBATH HA HUX OIPENEIEHHBIE CBOMCTBA, a
caM TPOIECC H3TOTOBJICHHWS MHOTOTPAHHHKOB IIOBBIIIAET MOTHBAIMIO K
00yueHH0.[2]

BonpIroe konm4ecTBO 3a/1a4 MOXKHO IpeAsiaraTh AJIS PELICHUs BMECTe
C TOTOBBIM PHUCYHKOM, KOTJIa OJIFTH PUCYHOK OyJI€T COIPOBOXKIATh HECKOJIBKO
3aj1a4, B KOTOPBIX HJET peub 00 OJJHOM U TOM ke reomeTpuieckom teie. Ho
TOTOBBIE PUCYHKHU COIYTCTBYIOT JaJ€KO HE BCEM 3a/adyaM, MOCKOJIBKY CaMo
N3rOTOBJICHHE N300paKEHHS SBIISICTCS BaXKHOW YacThIO PELICHHs. YUHTehb
MOXET BapbUPOBATh CTPATETHIO 00y4YeHHs. B ofHMX ciydasx - HaUMHATH C
TOTOBOTO PHUCYHKa, a B JIPyTHX JEMOHCTPHPOBATh PUCYHOK (HA OTKWAHOU
JIOCKE WJIM Ha 3KpaHe) TOJIBKO IMOCJIE TOrO, KaK ydallhecs caMH Clelann
HY>KHbIE H300pa)KEHUS B CBOMX TeTpaIsix.[4]

Takum 00pa3om, YTOOBI JOCTHUTHYTH OCHOBHOW IIETTH H3YyYEHUS
MHOTOTPAaHHUKOB M HX OOBEMOB — 3TO pa3BUTHE IPOCTPAHCTBEHHOTO
MPEACTaBICHAS W MPOCTPAHCTBEHHOTO BOOOpaKEHHS OOYYAIOMIMXCS —
HEOOXOAMMO WCIIONB30BaTh Ha YpOKaX TEOMETPHH HATJLIIHOCTH U
TeXHHYECKHE  cpeacTBa  oOydeHums.  lcmomp3oBaHWE — pa3iIMYIHBIX
KOMITBIOTEPHBIX [POTPaMM Ha YpOKax CTEPEOMETPHH CIOCOOCTBYET
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AKTUBHOMY PAa3BUTUIO TMPOCTPAHCTBEHHOI'0 MBbINUICHUA 06yanOIlII/IXC$[,
MOBBIIICHUIO UX MOTHUBAIIMHU K ITO3HABATCILHOMN JESITECIbHOCTH.

Jlutepartypa

1. AnexcanmpoB A.JI. Marematuka: anrebpa M Hayaja
MaremMaTtuueckoro asammsa. [eomerpus. 10-11 kmaccer: yueb. st
oOmeo0Opa3oBar. opraHm3anuii: 0a30BeIA W yroyon. ypoHum / AU
Anexcarnpos, A.JI. Beprep, B.J. Peokuk. — M.: IIpocBemenne, 2014. — 255
c.

2. Byrpos f.C. Bricmas MaTeMaTHKa. DJIEMEHTHI JIMHEHHOH anreOps
n a”amurmdeckoir reomerpun / S.C. Byrpo, C.M. Huxombckmii. —
JIro6epusr: FOpaiir, 2016. — 281 c.

3. HopodeeBa A.B. Bricmias wMarematuka Uil T'yMaHHTapHBIX
HanpaBieHuil: YueOHuk s OGakanaspos / A.B. Jlopodeesa. — JIrobepirbt:
IOpaiir, 2016. — 400 c.

4. Metoauka mpenojaBaHus MaTEeMaTHKU [DIEKTPOHHBIN pecypc] —
Pexxum noctyna: http://methmath.chat.ru, ceo6oansiit. — ([lara obpamenus:
10.04.2023).

Bemommnna E.A.

b® YVYHuT, r.bupck, Pb

Xysuna @.P., K.¢h.-M.H.,00yeHm

Canuesa M.C., cmapwutl npenodagamens
Disrea@yandex.ru

MATEMATHYECKAS MOJIEJb MAATHUKA

MasiTHUK — T€J0, COBEPILIAIOLIEE MOJ JEHCTBUEM IPUIIOKEHHBIX CHII
(0OBIYHO CHJTBI TSXKECTH) KOJIeOaHMs OKOJIO HEIIOABWKHON TOUYKH MIIA BOKPYT
ocu. [IpocTelmmii MasTHUK COCTOUT U3 I'Py3a, IOABEIIEHHOT0 Ha HUTH. Eciin
CUNTAaTh HHUTh HEPACTSDKUMOM M mpeHeOpedb pasMepamMH TIpy3a Io
CPaBHEHMIO C JJIMHOW HUTH, @ MACCOM HUTH I10 CPABHEHUIO C MacCOil Tpy3a,
TO TaKyIO CUCTEMY MOXHO PACCMaTPUBATh KaK MaTepHaIbHyI0 TOUKY MacCOH
M, HaXOSIIIYIOCS Ha HEM3MEHHOM paccTostHud | ot Touku moaseca O. Dtot
UJIeaIM3UPOBAHHbIA MAaSTHUK HAa3bIBACTCSl MaTeMaTH4eckum [1].
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Puc. 1. Matematudeckast MoJieb MasTHUKA

Wnes MasTHUKAa BO3HUKIA €II€ B JPEBHOCTH, OJHAKO IEpPBBIN
HACTOSAIIMI MasTHUK ObLI co3maH B 1602 rony UTanbsHCKUM (H3HKOM
lanuneo anuneem.

Konebanus MaTeMaTH4eCKOTo MasiTHUKa ONHUCHIBAIOTCS
muddepeHIraNbHEIM ypaBHEHHEM BTOPOTO MTOPSIKA BHIA:

X+’ sinx=0, )

e @ — 4YacToTa KoleOaHWH, ompernenseMas HCKIIOYHTEIBHO U3
napameTpoB MasTHuKa. HeusBecTHass QyHKIMS X - 3TO Yrojl OTKIOHEHHUS
MasTHUKA B MOMEHT t OT HHYKHETO HOJIOKEHUS! PABHOBECHS, BEIPAKEHHBIN B
panuanax. Ilepuon xonebanuii T u yacToTa KojnebaHUN  MATEMAaTUIECKOTO
MasTHUKA COOTBETCTBEHHO PaBHBI:

T=2x|— 2
g
W= IQ , 3)
rae | — qmHa nojBeca, § — ycKopeHue cBoOOAHOrO Tajenus [2].

YpaBHEHHE MaJIBIX KoJeOaHNI MasTHHKA OKOJIO HIDKHETO MOJOXKEHHS
paBHOBECHSI, T.€. FAPMOHUYECKOE YPaBHEHHUE, UMEET BUJI:
X+ao°x=0. 4
IockonbKy MasiTHHK, COBEPIIAIOIINIT MaJible KOJIeOaHusl, ABHKETCS MO
CHHYCOHM/IE, TO penieHreM ypaBHeHus (3) Oyzaer:

X = Asin(g, + ot) , (5)
rae A — amIumaTyna kKojeOGaHWi MasTHUKA, @o — HadalbHas ¢asza
Kone0aHul, @ — IMKIMYECKas 4YacToTa, KOTOpas OIpenelsseTcs U3

ypaBHeHUs ABHKeHus [2].
Ipumep. Kakyro mmuHy monaBeca MODKCH UMETh MAaTEMAaTUYEeCKHA
MasTHUK, 9TOOBI €T0 TIeproa OblI paBeH 3,14 ¢.?
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Pemenue. ZanuiieM YpaBHCHUC HaX0XICHUA nepuoaa
MAaTEeMaTH4CCKOI0 MajdTHUKA U BO3BCACM B KBaJApar 066 4JacTU ypaBHCHUA,
YMHOXHM 00€ 4acTH ypaBHEHUS Ha § U pa3fesiM Ha 4n?. IHonyuum

T?g (3,14)%-9,8
| = — , OTKy/ia I:—Zz
Ax 4-(3,14)

Takum 06pa30M, MaTeMaTH4dYeCKass MOJACJIb MassTHUKA MOXKET OBITh
HCIIOJIb30BaHa Ui aHaJIn3a Pa3InIHbIX (1)H31/I‘16CKI/IX HBJIBHI/IfI, CBSI3aAHHBIX C
KOJ‘IeﬁaHI/IﬂMI/I, HapuMmep, MaATHUK MOKET CIIYKUTb MOACJIbIO AJI OITMCAaHUs

KoJicOaHui aTOMOB, MOJICKYJI UM KPUCTAJJIOB B (1)1/131/11(6 TBEPAOTO TCJIa UIIN
JJIA UIBMEPCHUS I'PAaBUTALTMOHHOTO ITOJIA 3emuu u JAPYTHUX IJIaHET.

2,5m

Jlurepartypa

1. Jlanmno O.E. KoMmbioTepHOE MOJCIUPOBAHKUE KOJEOATEIHLHOIO
IBIDKCHUS. UWCICHHBIE METOIBI PEIICHHS 3a7ad: ydeOHO-METOIMYECcKOoe
nocooue/O.E. Jlanumnos, A.1O. Tpedwuiosa. — I'na3os: [ma3os. roc. nem. uH-
T,2012. — 36¢C.

2. Monaxos B.B. Hccaenosanue kojaeOaHuil MasSTHUKA B I10JI€ CHUJIBI
TshKecTH: YueOHo-MeToandeckoe rmocobue/ B.B.Monaxos, O.B.Orunen. —
CII6: Usparensctso CIIOIY, 2006 — 24 c.

Baramnos U.B.

b® YYHuT, r.bupck, Pb

Pycunoe A.A., x.¢h.-m.n., doyenm

Xyzuna @.P., k.¢h.-m.H., doyenm

Canuesa M.C., cmapwutl npenodagamens
ilgizvagapov3@gmail.com

ABCOJIIOTHO HEVIIPYTOE U ABCOJIIOTHO YIIPYTOE
COVIAPEHUS

Annomayun: Coyoapenus — 6adcHoe seieHue 6 Qusuxe, KOmMopoe
onucwlgaem CmoJKHO8eHUs: meJl ¢ Opye Opyeom. B cmamuve paccmomperno 0sa
muna coyoaperuii: abCcoIOmMHO ynpyeoe u abCONOMHO Heynpyeoe,
onpeoeieHbl Kaxicobie U3 3MUx coyoapeHull U KaK OHU 63auMOO0etiCmeyon ¢
menamu, maKdice pacCMOmpeHsbl HeKOMOopble NPUMepbl MAKUX COYOapeHutl u
UX NPaKMuYecKoe npumMeHeHue.

Kniouegvie crnosa: coyoapenue, ynpy2ocme.

CoypapeHuss — 3TO sIBJI€HHE, KOI[a J[Ba Teja CTAIKUBAIOTCS JAPYT C
JPYrOM U B pe3ylbTaTe BO3HUKAIOT pa3jn4Hble (pU3MUYECKUE MPOLECCHI.
Coynmapenusi KiIacCHPUIMPYIOTCS Ha pa3IMdHbBIE THIBI, W Hauboliee
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pacIpoCTpaHEHHBIMH  SIBIISIFOTCSL  aOCOJIOTHO  ynpyroe W abCOJIOTHO

Heynpyroe coyaapenus. [3]

AOGCOIIOTHO YNIPYroe coyJapeHHe — CTOJIKHOBEHHE, TPH KOTOPOM
MeXaHWYecKasl SHEPTUsl COyIapsIOIUXCs Tl He Mpeodpasyercs B JIpyrue
BUABI dHepruM. B mpomecce Takoro ymapa Tema aedopmupyroTcs, HO
nedopmanum ABIAOTCS ynpyrumu. llocne coynmapeHus Tena IBHXYTCS C
pasnuuHBIMH  cKopocTsiMu. Ilpm  abComIOTHO ympyrom coyIOapeHUH
BBITIOJIHSFOTCS] 3aKOHBI COXPAHCHHSI HMITYJIbCa M MEXaHHIECKO dHepruu. [3]

ITpumepsl aOCOMIOTHO YHPYTHX CTOJIKHOBEHHWH: ylap O CTEHKY
¢yTOOIBHOTO Ms4a, MOCIIE KOTOPOrO BOCCTAHABIMBAIOTCA €ro (opMa H
MOJyJIb CKOPOCTH; CTOJKHOBEHHE OWIBSPIHBIX IIAPOB; IOINEPEMEHHOE
OTCKaKMBaHUE IIapUKOB MasTHHKa HeloToHa. [2]

AOGCOIOTHO HEYNPYroe coyAapeHue — 3TO CTOJIKHOBEHHE Tel, TOcie
KOTOPOT0 B3aMMOJICHCTBYIOLINE TeJla ABIXKYTCS KaK €IWHOEe IIeJioe WIN
ocraHaBnuBaroTcs. Ilpu  TakoM  yZmape — MexaHWYecKas — JHEprus
COyAapsIOIUXcad Tel 4YacTUYHO WM MOJHOCTBIO MEPEXOAHUT  BO
BHyTpeHHIOIO. Tema mperepneBatoT AedopManiy, KOTOpPHIEC SBISIFOTCS
HEyHnpyruMHu, ® HarpeBaioTca. [Ipm abcomroTHO HEYyIpyroMm ynape
BBINIOJTHSIETCS 3aKOH COXPaHSHHUs UMITyJIbca. [ 3]

IIpuMmepsl Heynmpyrux COyAapeHHMIi CTOIKHOBEHHE HACEKOMBIX C
JI000BBIM CTEKJIOM aBTOMOOWIIA, CIIMMAIONINECS B BO3AyXE IUIACTHINHOBBIC
IIapHl, 3aCTPEBAIOIIEe B BarOHE € IECKOM sIpo. [2]

AJNTOpPUTM pelIeHUs 33/1a4 Ha 3aKOH COXPaHEHHS UMITyJIbCa:

1. BriOpath cucTeMy OTCUETa M CUCTEMY B3aUMOJICHCTBYIOIINX TEI.

2.  OmnpenenuTh UMITYJILCBI BCEX T€JI CUCTEMBI JI0 U TI0CIIE B3aUMOJICHCTBHSI.
3. HapucoBarh pHCYHOK, Ha KOTOPOM OOO3HA4YWTh HAIPABIEHUS OCH
KOOpAMHAT, BEKTOPOB CKOPOCTH TeJ J0 M MOCIIE B3aMMOACHCTBHS.
HanucaTs 3aK0H COXpaHEHUs! UMITyJIbCa B BEKTOPHOM BUJIE.

HanucaTs 3aKk0H cCOXpaHEeHHUs B IPOEKLIUU HA KOOPAUHATHBIE OCH.
W3 nosryueHHOT0 ypaBHEHUS BBIPA3UTh HEU3BECTHYIO BETMUUHY U HAlITH
ee 3HaueHue.[1]

[MpakTHyeckoe npUMeHEHHE aOCOIIOTHO YIPYroro M abCOIIOTHO
HEYTNPYTOTO COYJapeHUH MOXHO HAOJIOaTh B PA3IMIHBIX 00JACTIX HAYKH
1 TeXHUKM.[ 1]

Hampumep, mpuMeHeHHe aOCOMIOTHO YHPYTHX COYIApEeHHUH MOXKET
ObITh, B TIPOEKTUPOBAHWM W CO3JAaHHHM WHXXCHEPHBIX CHCTEM, T
HEOOXOMMO COXPaHATH YHEPTHIO, B MAIIMHAX JUIS IIAPOBBIX MEJBHHII, T/Ie
o1apel MOTYT CTaJIKUBAThCA C JAPYr APYTrOM, M IIPH 3TOM COXpaHIETCs
KMHETUYECKast SHEPTUs CUCTEMBL. AOGCOJIIOTHO HEYIIPYTHe COYAapeHUst — Ipr
pa3paboTke cucTeM Oe3omacHOCTH B aBTOMOOWIAX. [l  3ammThl
[IACCAKUPOB B CIy4ae CTOJKHOBEHUS MAIIUHBI C JPYTUM OOBEKTOM,

ook
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aBTOMOOWJIb OCHAIIEH CIHEUUaJbHBIMU 30HaMHu Jedopmanuy, KOTOpbIE
MOT'YT HOTJIOIIATh HEPIHI0 KMHETHYECKOTO ABIKEHUSI W CMATYaTh ynap.
3TO NPUBOAUT K TOMY, YTO TPAHCIIOPTHOE CPEJICTBO IIOCJE CTOJIKHOBEHHS
MOXET OBITh CEpPbE3HO IOBPEXKICHO, HO I1ACCAXKHUPBI MOTYT OCTaThCS
nesbiMu. [1]

B 3axmoueHun, aOCONIOTHO ympyroe M aOCONIOTHO HEYNpyroe
COyIapeHHsl INPEICTaBIAIOT co00i BakHOE sBICHHE B (H3HMKE, KOTOpOE
UMeeT LIMPOKOE IpaKTHYecKoe MpuUMeHeHHe. OmpeneneHne KaKIoro u3
9THX COYNApeHWH M MX XapaKTEPUCTHKH MOTYT OBITH MCIOJIB30BAHBI JUIS
0oJiee TOYHOTO MOJACIUPOBAHUS M aHAIIM3a PA3IIMYHBIX IPOLIECCOB, BKIIOYAs
CTOJIKHOBEHHS Tell.
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2. Bacumbee E.B., Xaputonos 10.H. ®usuka. CoynapeHue mapos:
Y4eOHO-MeTomudeckoe mocobme K sadoparopHoit padore 102 / Ilonx
penmpod. B.C. Aartunenko. — M.: PYT (MUUT), 2021.

BaJjees /. ©@.

b® YVYHuT, r. bupck, Pb
Pycunoe A.A., x..p.-m.n.,00yenm
snolligoster@mail.ru

AHAJIM3 METOJOB Y TEXHOJIOT U TOBbIYUA I'A3A U3
MNOPUCTOI'O I'ABOI'NAPATHOTI'O IIVIACTA

lasoBble THApaTH, TAaKKE W3BECTHBIC KaK THApPATHl METaHa,
MPEICTaBISIIOT COOOM TBEpbIe KPUCTAILTHYCCKIE COCTUHCHUS, COCTOSIINE
U3 MOJICKYJI MPUPOIHOTO Ta3a W BOABL. DTH COCTUHEHUS 00pa3yrOTCs IpU
BBICOKMX JABIICHHUAX W HU3KUX TEMIIEPAaTypaxX M BCTPEUYAIOTCS B OIPOMHBIX
KOJIMYEeCTBAX HAa JTHC OKeaHa W B palioHaX BEYHOW MEp3IOTHL. [ a3oBbie
TUAPATHl CYUTAIOTCS TEPCIEKTHUBHBIM HMCTOYHUKOM TPHUPOJHOTO Taza [3],
OHAKO U3BJICYCHHE Tra3a M3 THAPATHBIX IUIACTOB COMPSIKEHO CO
3HAYUTEJIbHBIMU TEXHOJIOTUYECKIUMH M IKOJIOTHYECKUMH TPYIHOCTAMHE [1].

st u3BiedeHus raza W3 MOPHCTOrO a3oTHAPATHOro Iuiacta ObLIO
MPE/I0KEHO HECKOJIbKO METOJI0OB, BKIIOYAs TEPMHUUYECKOE BO3JCHCTBHE,
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pasrepMeTH3alrio, XHMUYECKYIO 3aKauKy M 3JIEKTPOCTUMYJIsnuio. Kaxapii
METOJl UMEET CBOM MPEUMYIECTBA U HEIOCTATKU, ¥ BEIOOP METO/a 3aBUCUT
OT KOHKPETHBIX XapaKTepUCTHK THIPAaTHOTO TUIACTa M OKPYIKAIOLIeH Cpesibl.
[ToMuMO yrOMSIHY TBIX METO/IOB, HCCIIEIOBATENH TAK)KE U3YUaIOT OTEHIIUAI
UCIIONIb30BaHMS 3aKaYKH YIJIEKUCIIOTO Ta3a U 3aMelIeHHs yIIIEKUCIIOro Tra3a
B KQUECTBE aJIbTEPHATHBHBIX METOJOB JOOBIUM ra3a U3 TUAPATHBIX IJIACTOB.
OTH METOABI HE TOJIBKO OOECIIEUNBAIOT M3BICUCHUE Ta3a, HO M CHOCOOHBI
CHHM3HTH BEIOPOCHI TAPHUKOBBIX TA30B.

Tepmudeckoe BO3AEHCTBHE MpEAIIONaracT HarpeB rUAPaTHOTO IIIacTa
JUISL TUCCOLMANUY Ta30BBIX T'MAPATOB M BBICBOOOXKICHHUS ra3a. OTO MOXKET
OBITh JOCTUTHYTO C IOMOIIBIO PA3IMIHBIX METOZOB, TAKMX KaK 3aKadka
ropsideil BOJbI, 3aKauka Iapa WiIu 3JeKTpudeckuil Harpes. [IpeumymiecTBo
TEIJIOBOM CTUMYJIAIWKU 3aKJII0YacTCd B BO3MOXKXHOCTH }106])1‘-11/1 rasa wus
OTHOCUTECJIbHO HHU3KOIIPOHUIAEMBIX IIJIaCTOB, HO OHa TaKXE MOXKET
MPUBECTU K 3KOJOTHYCCKUM HpOGJ’ICMaM, TaKUM KaK OTTauBaHUE BEUYHOU
MEp3JIOTHI U BRIOPOC MapHUKOBBIX I'a30B [5].

Pa3FepMeTH3aHI/IX npeamnojara€T CHMXCHUE IaBJICHUSA B THAPAaTHOM
IUIacTe 0 YPOBHS HIDKE 30HBI CTAOMIBHOCTH TMAPATOB, YTO NMPHUBOIHUT K
JMCCOLMAINY THAPATOB U BBICBOOOXKICHUIO ra3a [2]. [IpenmymecTBo 3T0TO
METO/1a B TOM, YTO OH OTHOCHUTEIIFHO IPOCT M 3KOHOMHYECKU 3P (PEKTHBEH,
HO OH TaK)k€ MO’KET IMPUBECTH K OBICTPOI 100BIUE ra3a U CBI3aHHBIM C 3TUM
9KOJIOTMYECKUM PHCKaM, TAKMM KakK IpOcelaHne TPyHTa U IPOIyBKa Ta30M.
HpaBI/IHLHoe IJIAaHUPOBAHUE U YHPABJICHHUEC MOTYT IOMOYb 00€eCIIeunTh
6e3omacHoe U dPPEKTUBHOEC MPUMEHEHHE METOA, YTO JIEJIAET €ro [ECHHBIM
HUHCTPYMEHTOM JJId I[O6I)I‘-II/I rasa u3 ruipaTHLIX IJIaCTOB.

XuMHUecKas 3aKkadka MpeJIojiaraeT 3akadyky XHMHUYECKHX BEIIECTB,
TaKHMX KakK MCTAaHOJ UJIH 3TaHOJI, B FHI[paTHBIfI I1acT JJisd HeCTa6HHH3aHI/II/I
TUAPATOB U BI)ICBO60)KJICHI/I$I rasa. HpeI/IMyH_[eCTBO 9TOTO0 ME€TO0Aa B TOM, YTO
OH TO3BOJISIET N3BJIEKATh T'a3 U3 HU3KOIPOHHUIAEMBbIX IUTACTOB U MOXKET OBITH
GoJiee KOHTPOJIUPYEMBIM, YEM JIPYTHe METOJIbl, HO OH TaK)X€ MOXKET OBITH
CBSI3aH C 9KOJIOTHYECKUMH PUCKaMH, TAKUMH KaK BO3MOKHOCTB 3arpsi3HEHUS
I'PYHTOBBIX BOJI.

DJIEeKTPOCTUMYJISILIMS BKJIIOYAET B ce0s MPUMEHEHHE 3JIEKTPUIECKOTO
mojs K THAPATHOMY IUIacTy JUIS JAECTa0WiIM3alMM THUAPAaToB U
BBICBOOOXKIEHHS ra3a. IIpemMyIIecTBO 3TOro MeToja 3aKII0YaeTcs B
BO3MOKHOCTH H30HMpaTeIbHOTO W3BJICUCHHWS Tra3a W3 OINpPEIeNCHHBIX
Y9acTKOB IDIacta, HO OH Takxke TpeOyeT CHenHaIu3HpOBaHHOTO
000pyHOBaHUSI M MOXET HMETh BBICOKHE OJKCILTyaTal[HOHHBIE PACXOJBI.
Merto 3MEKTPOCTUMYJISIIMU TI0Ka3adl MHOTOOOEIIAIOIINE PE3yNbTaThl B
71a00PaTOPHBIX IKCIIEPUMEHTAX M MMJIOTHBIX MOJIEBBIX HCHBITAHUSIX, OJTHAKO
ero 3((eKTHBHOCTh B KPYIHOMACIITA0OHOM KOMMEPUYECKOM IPHMEHEHUH
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eme mnpeacroutr onpenenuts [4]. Kpome TOro, BaXXHO OLIGHUTH
MOTEHLIMAJIbHOE  BO3JEHCTBHE  Mpolecca  AJIEKTPOCTUMYJSILIMM — Ha
OKPYXKAIOUIYI0 Cpey U MPHUHITh COOTBETCTBYIOIIHNE MEPHI MO CMATYEHUIO
MOCCACTBUIA i  OOECICUCHHUs YCTOMYMBOIO HCIOJIb30BAHHS —ITOMH
TEXHOJIOTHH.

B 3akmrodenne ciemyer OTMETUTh, YTO KaKIBIA M3 ONMHUCAHHBIX BBIIIE
METOJIOB MMEET CBOHW NMPEUMYINECTBA M HEIOCTATKH NMPH JOOBIYE raza u3
MOPUCTOTO  Ta30THUApaTHOro  Iiacta. HeoOXomumpl — maibHEHIIHe
WCCIICTOBAHUS JJI1 ONTHMHU3AIMH JTHX METOJOB W pa3pabOTKH HOBBIX
TEXHOJIOTHH, KOTOPHIE IMO3BOJIAT W3BJCKaTh Ta3 W3 THIAPATHBIX ILIACTOB
Oe30macHbIM, 3PPEKTHBHBIM U 3KOJIOTHIECKH OTBETCTBCHHBIM CITOCOOOM.
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MOMEHT UHEPIIUN

IToHsATHE MOMEHTA MHEPLUUH OBLIO BBEACHO HAMH IIPH PACCMOTPEHUH
BpalllcHHsI TBEPJOro Tejaa. Telo He3aBUCHMO OT TOTO, BPAIdeTCs OHO HIIU
MOKOUTHCSI, O0JNANaeT OMPEIeICHHOM MOMEHTOM HHEPLUUH OTHOCHUTEIBHO
1I000H OCcH.

Bennuuna I, paBHas cymMMe NMPOW3BEACHUIN 3JIEMEHTapHBIX Macc Ha
KBaIpaThl HMX PACCTOSHHA OT HEKOTOPOW OCH, HA3bIBACTCA MOMEHTOM
MHEPIUH TeJIa OTHOCUTEIBHO JaHHON OCH:

I= ZAmiRiz

BUAHO, YTO MOMCHT HHEPIMH €CTh BEIWYMHA AaIIWTHBHAs. ITO
03HAYaeT, YTO MOMEHT WHEPINH TeJIa PaBeH CyMME MOMEHTOB MHEPIIHH €r0
yacrei. [1]

Pacnipenencare Macchl B Ipeieiax Tela MOXKHO OXapaKTepU30BaTh C
ITOMOIIBIO BETMYMHEI, HA3bIBAEMOH IIOTHOCTHIO. ECiTi Teno oHOpOIHO, TO
€CTh CBOWCTBA €ro BO BCEX TOYKAX OJUHAKOBBI, TO INIOTHOCTHIO HA3HIBACTCS

BCJIMYMHA, paBHaA
m

p= v (1)

rame m- macca tena, a V- ero odovem. Takum obOpasom, B ciiydae

OJTHOPOJTHOT'O TeJia TUIOTHOCTH MPEACTABIIsieT cOO0H Maccy eMHUIBI 00beMa
Tena.

Jlist Tena ¢ HEpaBHOMEPHO paclpeieieHHON Maccoil Beipaxenue (1)

JIaeT CPEIHIOI0 INIOTHOCTH. IIIOTHOCTE B TaHHOI TOYKE ONpEeAeTseTCs B 3TOM

ciydae CIeAyonuM 00pa3oMm:
Am dm

p=Alll/r—Y>IOE=W' @

B sTOM BRIpaXeHnn Am - Macca, 3aKiroueHHast B 00beMe AV, KoTopsIi
IpU MpPEJeIbHOM MEepeXOoAe CTATMBaeTcsl K TOH TOuKe, B KOTOPOH
ONpenensIeTcs IIOTHOCTb.

CormacHo (2) oaymemeHTapHass Macca Am; paBHa IIPOU3BEICHHIO
IUIOTHOCTH TeNla pP; B JAHHOW TOUYKE Ha COOTBETCTBYIOIIUI 3JI€MEHTapHBIN
o0beMm AV;: Am; = p;AV;.

CrnenoBaTenbHO, MOMEHT HHEPLUN MOKHO NPEACTaBUTh B BUTIE

I =73 pREAV;. @)

Ecnu nnoTHOCTH Tena NOCTpOEHa, €€ MOYKHO BBIHECTHU 3@ 3HAK CYyMMBI:
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I = pY RV, @)
CootHourenust (3) u (4) SBISIFOTCS NMPUOMIKCHHBIMH, TPHYEM TEM
Oosiee SBIISIIOTCS MPUOJMDKEHHBIMH, MpUYeM TeM Oojiee TOYHBIMH, YeM
MEHBIIIE HJIEMEHTapHbIE 00beMbl AV; M COOTBETCTBYIOIIHE UM 3JIEMEHTAPHBIE
maccel Am;. CnenoBaTenbHO, 3aJada HAaXOXICHUS MOMEHTOB HHEPIUH
CBOIMTCS K HHTETPUPOBAHUIO:
I = [R%*dm = [ pR?dV.[2] (5)
B kayecTBe mpuMepa HalJeM MOMEHT WHEPLUUH OZHOPOJHOTO JIUCKa
OTHOCHUTCJIbHO OCH, HepHeHI[HKyHHpHOﬁ K IINIOCKOCTH JUCKa U HpOXO[[}IU.[Cﬁ
gepe3 ero meHTp. Pa3o0beM MuCK Ha KOJBIEBBIC ciion ToimuHOH dR. Bee
TOYKH OJHOTO cJI0s1 Oy IyT HAXOAUTHCS Ha OJMHAKOBOM PACCTOSIHUH OT OCH,
paBHoM R. O0wem Takoro cinosi paseH dV = b2mRdR, rne b-tommuunHa
JICKA.
ITockonbKy IUCK OZHOPOICH, INIOTHOCTB €r0 BO BCEX TOUYKAX OJJMHAKOB
1 p B (5) MOXXHO BBIHECTH 32 3HAK MHTETPAJA:
Ro
I = pJRZdV = pJ R?b27RdR,
0
rne Ry- paamyc nucka. BeiHeceM 3a 3HaK HMHTETpayia MOCTOSHHBIH

MHOKHUTENL2TD:
Ro
Rg
I = anpj R3dR = 27'[pr.
0

HaxkoHen, BBe/Isl Maccy UCKa M, PABHYIO MPOM3BEIEHUIO TIOTHOCTH
p Ha 00beM jucka bR3, nomyunm:
I = mR(Z].
2

(3] (6)

Takum 00pa3oM, HaxOXJIEHHE MOMEHTAa MHEPIHMH B PacCMOTPEHHOM
NpUMepe 3HAYUTENFHO YIPOIIANIOCh BCIEJICTBHE TOTO, YTO TEIO OBUIO
OJTHOPOJIHBIM U CUMMETPHUYHBIM.
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PA3BOP ITPOTOTHUIIA 3AJAHUSA Ned
OI' THO®OPMATHUKA 2023

3amanne Ned OI'D wmHpopmarmka 2023 mpoBepsieT Balle yMEHHE
MIPOAHATN3HPOBATh MPOCTEHUIINE MOJIEITH OOBEKTOB.

JlaHHOE 3aJaHHEe MOXHO pEIlIaTh pasHbIMU croco0aMH, HAIpHMeED,
MIPOCTBIM IepebOpoM, UTO 51 HE COBETYIO, HA MO B3IV 3T0. Jlydmie Bcero
pemaTh ero ¢ HOMOIIBIO IIOCTPOCHUS rpada.

I'pad — 3TO KOHEUHOE MHOXECTBO TOYEK, HEKOTOpPBIE M3 KOTOPBIX
COCAMHEHBl JMHUSAMH. TOYKM Ha3bIBAIOTCSA BepuMHaMu rpada, a
COCTUHSIONIUE THHUU — péOpamu (cM.puc.1).

Pébpa rpada

BepwwHa rpada
Pucynox 1.
KonmuectBo pEOep, BHIXOAAUIMX W3 BEpUIMHBI rpada, Ha3bIBaeTCs
CTENeHbl0 BepuIMHBL. BepiunHa rpada, umeromas HEYETHYIO CTEIeHb,
Ha3bIBAETCS] HEUETHOMN, a YETHYIO CTETIeHb — YETHON (cM.pHucC.2).

&

/l !
HeyéTHaRA cTeneHb YéTHanA cTeneHb

PucyHok 2.
Paccmotpum npumep 3apanus uz OI'9:
Mexny nacenénnbiMu nynktamu A, B, C, D, E noctpoens! gopory,
MPOTSHKEHHOCTh KOTOPBIX (B KMJIOMETPaX) NPUBEACHA B TAOIUIIC:
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Omnpenenute MIMHY KpaTdyadliero myTd Mexay myHktamu A u E.
IlepenuraTbcs MOXHO TOJBKO IO AOPOTaM, MNPOTSHKEHHOCTh KOTOPBIX
yka3zaHa B Tabnune. Pemenne: Kak Mbl BUIUM IyHKT A NiepeceKaeTcst TOJIbKO
¢ nmyHKToM B, myHKT, nmyHKT B nepecekaetcs ¢ nmyukrom C, D, E, mynkr C
nepecekaercs ¢ nmyHkToM E u myHkTr D mepecekaercs ¢ myHkToM E,
n300pa3uM 3TO CXEMAaTU4HO (CM.pHC.3):

B C | D, E

N i

B 1 2 2 7

C 2 - 3

D p)

ET] | | 4
Pucynok 3.

A Temieph MOCYUTAaEM BCE€ BO3MOXKHBIE ITyTH U3 MMyHKTa A B yHKT E:

1)A-B-E: 1+7=8 kM.

2)A-B-D-E: 1+2+4=7 km.

3)A-B-C-E: 1+2+3=6 xm.

Bonpire BapmanToM myTeil U3 myHKTa A B IMyHKT E HE CyIIecTByerT,
MO3TOMY KpaTdaimmii myTs Oyzaer paBeH 6 kM. OTBeT: 6.

Bce 3ananust Ne4 aHaIorndHbl, MEHSIOTCS TOJIBKO TaOJIUIIBI C Y TSAMH U
BOIIPOC JUTMHY KaKOTO IIyTH HE0OX0AMMO OyJIeT OIpeIeNUTb.

Takum 00pa3oMm, ¢ MOMOMIBIO MOCTPOEHHE Tpada MOXKHO YHOOHO M
HArJISIHO pellaTh JaHHOE 3afaHue.

Jlutepartypa

1. OGpa3oBarenbHBIA TOPTAT ISl TIOATOTOBKH K dk3ameHam PEIIY
oro.
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Bunorpanosa A. /., Pycunos A. A.
b® YYHuT, r. bupck, Pb

Pycunos A. A., k.¢p-m.h.
alyonaholm@mail.ru

METO/IUKA OBYUYEHHWS IPOU3BOJHOM B KYPCE AJITEBPbI
U HAYAJIA AHAJIM3A CPEJHEM HIKO.J1bI

AKTyaJIbHOCTb ~ JIaHHOTO  HCCIIECAOBaHUS  CBA3aHa  OOJIBIIUM
KOJINYECTBOM 3aTPYJHEHHH, BOSHUKAIONINX Y 00YyYaIOIUXCSI TP U3YUCHUH
Temsl «lIponsBogHas». B mpouecce n3ydeHus MpOM3BOAHON Yy yYEHHKOB
BBIPa0aTHIBAIOTCSA JIOTMYECKHE OCHOBBHI Ul NOHMMaHHS MHOTHX SIBICHHUN
okpy>katoniero Mupa. [103ToMy, MOKHO CMENO TOBOPUTH O TOM, YTO T€Ma
«IIponsBoaHas» 3aHUMaeT 0COOEHHOE MECTO B HAIIPABJICHUU IeJar OTUKH.

3aTpyaHeHUs, BO3HUKAIOIINE MIPU U3yuyeHHH TeMbl «lIponsBoaHas» B
NIEPBYIO OYEPE/b CBSI3aHBI C:

1. AOCTpPakTUBHOCTBIO TOHSATHUS, (UIMYECKUH CMBICI KOTOPOTO
TSXKEIO MPEJCTaBUTh HATJIAIHO;

2. BasucHbIM i1 ONpEACICHUS MPOU3BOIAHON - MOHATHE MpEea,
KOTOPOE MIOBEPXHOCTHO M3y4aeTcs B Kypce anreOpbl CpeaHeH MKOIIbI;

3. OmnepupoBaHHWEM HOBBIMH TEPMHHAMH: MIPEAEN OTHOIICHHS,
npupamenre (GpyHKOUYM, NpUpalieHne apryMeHTa M T. J., C IOMOIIbIO
KOTOPBIX BBOJUTCSI ONPEAEIECHUE TPOU3BOTHOM.

OcHoBHOW mzeeil  uddepeHnINaTbHOTO HMCYUCICHHS — SIBIISIETCS
MPEACTABICHUE O JIMHSHHON (QYHKIMK B JOCTATOYHO MAJIOH OKPECTHOCTH.

HanpaBneHuss mpomneaeBTHKH HOHATHS IPOM3BOIHOMN oOIpenensercs
BBIOpaHHBIM TOJXOAOM K ONPEHETICHHI0O M XapaKTepoM 3ajad, KOTOphIe
MIpeUIaraeTcsl pemaTb, MOABOMSA YYAIIMXCs K HEOOXOIMMOCTH BBEACHUS
MIPOU3BOJHOM.

[IpomneneBTHKa TOHATHS MPOW3BOAHON BKIIIOYAET B ce0sl CIemyromune
HaTpaBJICHUS:

1. Tiy6Gokoe u3ydeHue JIMHEHHOH (DyHKIUH.

2. Pabora Haj MOHATHSAMM TPHPALICHUS] apryMeHTa U NpHpalieHUs
¢GyHKIHN.

3. Hsydenuwe mpenena MOCIEAOBATEILHOCTH M TIpefena (YHKIHH.
BBezneHuo MOHATHS MPOM3BOAHON (YHKIMHU NPEIIECTBYET PACCMOTPEHHUE
3a/1a4 IPaKTUYECKUX 33124 CIEAYIOLUX XapaKTepOB:

e 3amava 0 MTHOBCHHOH BEIMYMHE TOKA.

e 3ajada O TEINIOEMKOCTH.

e 3amava 0 CKOPOCTH XMMHYECKOH PEAKIIUH.
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e 3amava 0 MTHOBEHHON CKOPOCTH Teja, OPOIICHHOTO BEPTHKAIBHO
BBEPX.

e 3amaya O MTHOBCHHOW CKOPOCTH Tejla MpH NPSMOJIHHECHHOM
JIBIDKCHUH.

Krnaccuyecku yaagHbIM CIIOCOOOM BBEICHUS MOHSATHS MPOHM3BOIHON
SBJSIETCS  PEIICHHE IOABOJSIIMX 3a7a4 O HAXOXKACHUH MIHOBEHHOMN
CKOPOCTH NPSIMOJIMHENHOIO ABMXKEHHUS, O JIMHEWHOU MJIOTHOCTHU B TOYKE, O
MTHOBEHHO# BEJIMYUHE TOKA U T.]I.

I'naBHas LieJib HA 3TOM JTaIle - MOKA3aTh YYaIluMCs 11e1eC000pa3HOCTh
U3YYCHUSI ITOM TEMBI.

Iycts ¢yukums y = f(x)omnpenenena B TOYKE X, B HEKOTOPOH ee
okpectHocTU. [Ipumaanm apryMenTy x, mnpupaiieHine Ax Takoe, 9To TOYKa
Xo + Ax momanaer B obnacte onpenencHus QyHKipn. OYHKIMS IPU 3TOM
nonyuut npupamenne Af (xq) = f(xy + Ax) — f(x). [1]

Onpenenenne 1. [llpouseoonoti ¢yukyuu y = f(x) mouxe x,
Ha3bIBACTCS TpEesl OTHOUICHHS MPHUPALICHUss (YHKIMH B 3TOH TOYKe K
npupanieHuto aprymenta Ax, mpu Ax — 0 (ecau 5TOT mpeies CylecTBYeT U
KOHEYECH), T.C.

I Af(xo) . flxo+Ax) — f(x0)
im —— = lim

Ax—0 Ax Ax—0 Ax
00603Ha4aroT:
’ af(xo) . dy(xo)
f'(x0), 2 Y (x0), o

Ipouszeoonoi pynxyuu y = f(x) 6 mouke xo cnpasa (creea)
Ha3bIBAETCS

y Af(xo) . Af(x)
im ———= lim ——

Ax-0  Ax Ax-0 Ax
(ecim 3TOT MpeeN CyNIeCTBYET U KOHEUEH).
O6osnauaror: f{(xy),y3(xo) — mnpomsBommas y = f(x) B TOYKe

xocmpana, f'(x,),y.(xy) — npousBoanas y = f(x) B TOUKe X, ClieBa.

Hanpumep: JHana ¢ynxuus  f(x) = x2 —2x — 3. Haittn €8
NPOU3BOAHYIO B TOUKE: a) X = 2; 0) X = X,. [2]

a) [Tpumanum npupamenue Ax B Touke X = 2, HOBOe (MIpUpaIIEHHOE)
3HaueHue aprymenta (2 + Ax). Haiiném npupainenue dynkuum: Af =
fO) = flxo) = flxo +8x) = fxo) = fF2 +Ax) = f(2) = 2 +
Ax)? —2(2+Ax) —3—-2242%2+3=4+4Ax + (Ax)? — 4 —
20x — 4 + 4 = 2Ax + (Ax)?

BBIYHCITHM Pa3HOCTD OTHOLICHHS:

Af _ 2Ax+(Ax)?

E - Ax

0) x = x,, NpUpaLIEHHOE 3HAUYCHUE apryMeHTa: X, + Ax

= 2 + Ax. Ono ctpemurcs k 2 mpu Ax — 0
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Af = f(xo + Ax) — f(x0) = (%0 + Ax)? — 2(xg + Ax) — 3 — x& +
2%y + 3 = x2 + 2x0Ax + A%x — 2%y — 2Ax — x& + 2%y = 2x00% +
A%x — 2Ax.

CocTaBUM pa3HOCTHBIC OTHOIICHUE: g = 2xy — 2 + Ax, KoTOpBIE

npu Ax — 0 cTpeMuTcs K 9uciy 2xy — 2.
Jnst  KOHKpETHM3aluy TIOHATHS  IIPOM3BOJHONM  MOXET  OBITh
UCIIONIb30BaH rpaUIecKuii METO, CyTh KOTOPOTO B CIEAYIOIEM:

A
1) Ha npumepe hyHKUNH MOKAXHUTE, YTO PA3HOCTHOE OTHOLICHHE A—f
X

ecTb (QyHKIHA ¢ aprymeHToM Ax. Oxapaktepm3yiTe dTY
¢yuknuo. O6paTUMCs K pACCMOTPCHHOMY TPUMEPY:

Af _ _ A\ = A\ = —

L —oxg—2+0x, D(L)=R E(Z)=2x,-2 JArfo. y

Harma dynkims Bo3pacraroias, T.e. ecii Ax; < Ax, => v
1 2

(2X0—2+AX1)—(2x0—2+Ax2) =2x0—2+AX1—2x0+2+
A
Ax, = Ax; — Ax, < 0 => 2L,
Axq
. A
2) Ioctpoiite rpaduk (HyHKIUH é U C €ro MOMOIIbI0 IOKaXHTe
Af
YHCII0, K KOTOPOMY CTPEMUTCS OTHOIICHUE - IIPH Ax — 0. Ilyctb x¢ = 2,
A
Toruaé =2+2—-2+Ax =2 + Ax. (Pucynok 1.)
3) MortuBupoBaTh HEOOXOAMMOCTH TEOPEM O BBIUYUCICHUU
MPOU3BOJIHOM, CPOPMYJIMPOBATh U J0KA3aTh 3TH TEOPEMBI.
4) PaccMOTpeTh MPUIIOKEHNE TIPOU3BOAHOIN.

Af
AX 4

Pucynox 1.
Takum o6pazom, npu uzydeHun Temsl "[IponsBoaHas" BaKHO NpUaTh
N3JI0KEHHIO BOZMOXKHO 0OOJiee HarISIHbIH U KOHKPETHBIN XapakTep.
Bxtou€HHbIE B KypC CBEIEHUS O MpejesiaX UMEIOT BCIIOMOIaTeNIbHBIN
XapakTep, OHH He0OX0AMMBI JUIsl BBIBOa (hopMyI1 Ipon3BoHbIX. OCHOBHOE
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BHHMaHHE JIOJDKHO OBITh y/IeNIeHO He pOpMaIbHOMY NPUMEHEHHIO TEOPEM O
npefenax, a CO3HaTEeIbHOMY IPOBEJCHUIO TPEAETbHBIX INEPEXOJ0B AL
NpUOIMKEHHOTO BBIYMCIICHUS 3HAYEHHH KOHKPETHBIX (YHKIMH M UX
IIpHUpALICHUN.

IIpy wu3ydyeHUM NPUMEHEHUS NPOU3BOJHON CYIIECTBEHHAas pOJb
OTBOJWTCSl HAIVAIHBIM TIPEACTaBJICHWAM O mpou3BonHOH. Omopa Ha
TEOMETPUYECKUI M MEXAHMYECKUI CMBICT IENal0T UHTYWTHBHO SICHBIMU
KPUTEPUH BO3PACTaHUs W YObIBaHUS (QYHKIWH, TPH3HAKK MaKCHMyMa
MUHHMYyMa.

Pemerne TecTOBBIX 3amad  (DU3MUYECKOTO, TE€OMETPHYECKOTO H
MPaKTUYECKOTO COJEpPXKAHUSA C TNPHMEHEHHEM IPOU3BOJHON IO3BOJIIET
ydamuMcst O3HAKOMUTBCSA CO BCEMU dTallaMu PCHICHUSA MPUKIIAJHBIX 3a1a4:
COCTaBJIEHHE MaTeMaTHYEeCKOH MOJIeH (TIepeBO 3a/1auH Ha SI3bIK QyHKIH),
pelIeHre MOJyYeHHOH 3aladM cpelcTBAMM MaTeMaTHYeCKOTo aHajiu3a, U
HaKOHCI, UHTCPIPETALIAA MMOJYYCHHOI'0 PCIICHUSA B TEpMHHAX HCXOHHOﬁ
3aJauH.

Jlutepartypa

1. Mopakosu4, A. I'. AnreOpa u Hayaia MaTeMaTHYECKOTO aHAIIN3a
10- 11kmacc. B 2 u. Y 1. YueOHuK i1 ydamuxcs o0meo0pa3oBaTelbHBIX
yapexaeHuit (6a3oBbiid ypoBeHs) / A. I'. Mopakosmd. — 14— u3n., crep. —
Mocksa: Maemo3suHa. — 2013. — 400 c.: un

2. MopakoBna A. I'. Anrebpa u Havaia MaTeMaTHYECKOTO
aanmu3a.10-11 kim.: B aByx uactax. YU.2: 3agaunuk g oOrieobpas3onar.
yupexnenuit / A.I'. Mopaxosuu, JI.O. [lenumesa, T.H. Mumnycruna, E.E.
Tyneuunckas; [lox pea. A.I'. MopakoBuua. - 5-¢ u3g. - M.: MHeMo3HHa,
2014.- 432 c.

3. Teopust u MeToanka oOy4YeHHs] MaTeMaTHKe: YacTHasi MeTouKa. B
2 4. Yacts 2: yueb. mocobue st By3oB / JI.C. KankaeBa. — 2-¢ u31I., HCIIp.
u jgon. — M.: MzparensctBo IOpaiir, 2017. — 191 c¢. — (Cepus:
Yuusepcuretsl Poccun).
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I'aiicuna P. P., buraesa JL.A.
b® YYHuT, r. bupck, Pb
bucaesa JLA., k.¢p.-m.H.,00yenm
gaisinaralinal9@gmail.com

MPUMEHEHUE KBAHTOPHOI CUMBOJIMKHU U IIPEJUKATOB
K JIOTUKO-MATEMATHYECKOM IIPAKTUKE

C noMOIIBIO JIOTHKH NMPEAUKATOB M KBAHTOPHOW CHMBOJIMKH yJIOOHO
3alHchIBaTh (DOPMYJIMPOBKHM PA3IWYHBIX ONpEAEICHU u TeopeM. B
Iporecce TakoW 3amiCH OTYETJIMBO BBIABILIFOTCS MOCBUIKM U CIIEACTBHE
(ecnu 3TO TeopeMma), ouepuMBaeTCs OoJIee MUPOKUH KPYT MOHATHHA U 4ETKO
BBIABISIETCSI OTpaHNUYMBAIONIEe ycloBue (ecnu 3To ompezeneHue). OxHuM
CJIOBOM, TI€PEBO/I PACILIBIBYATON CIOBECHOH (hOPMYJIMPOBKH Ha CTPOTHH, HE
JIOITYCKAIOUTNH MPOTHBOPEUMBHIX TOJKOBAHUM S3BIK JIOTUKU TPEIUKATOB
CHOCOOCTBYET YETKOCTH U ICHOCTH MBIIIUICHHS.

Hampumep, omnpeneneHue Mpelena a MOCIeI0BaTeNbHOCTH {@,} Ha
A3BIKE JIOTUKH TIPETNKATOB 3aIHCHIBAETCS TaK:
ot
a = lima, ﬁ{‘e‘s][&::— ]

= @En,Mng eNAlwn)(n = ny — la, —al < £))]

HCHOJ’ILSyH CHUMBOJIMKY OIpaHUYCHHBIX KBAHTOPOB, 3TO OHPEACIICHUC
MOXHO 3a11caTh KOMIIAKTHEC!

oIp
a=lima, = (ve = 0{3n, e N}wn = ny}{la, —al <&

Hepenko TpeGyercs 10Ka3aTh, YTO HEKOTOPOE UHCIIO @ HE SBISETCS
npeieioM  mocleoBaTeNbHOCTH {a,), To  ecTha = lima,. s

JOKa3aTeNbCTBA  HYXXKHO  TIOCTPOWUTH  YTBEPXKICHHE,  SBISIONICECS
OTpHUIIaHHEM CPOPMYIHPOBAHHOTO ompeneneHus. IIoMoXeT B 3TOM JIOTHKa
npenukaTtoB.  lcmomb3ys  paBHOCHJIBHOCTH ~ JIOTHKH — TIPEIHKATOB,
mpeobpasyeM OTpHIlaHHE UCXOTHOH (GOPMYIIBI K IPUBEICHHOMY BHUILY:

—we)e= 0= @En)(ng e NA(vn)(n =ny = la, —al <)) =
{EIE]—|[—|{E =0)v {Elnn.]{nn. eNAlwnln =ny —la, —al < E]}] =
{EIE][{E = U]ﬂ{‘v‘nn]{ﬂ{nn eNIv —lvnd(=ln = nylvla, —al <

] = @) e > 0) A lvny) (~lny € M) v @) (n=ny A
~(a, —al < 2)))] = @[ > A (vny)(n, €N
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(@n)in = ny Ala, —al = 2))]

IMomydeHHOE yTBEpKACHHE MOXKHO 3aIMCaTh KOMIIAKTHEE, HCIONIb3YS
CHMBOJIKY OTPaHUYEHHBIX KBAHTOPOB:

(32 = 0)(vny, e N)(3n = ny)(a, — al = &).

Takum oOpazoMm, ytBepkaeHne "UHMCIO a He SBIACTCS IPEaesioM
nocnenosatenbHocTh {a,}"  packpeiBaetcs Tak: "CyIIeCTBYeT —Takoe

MOJNOXKUTEIbHOE  YHCIIO £,  YTO  AIS  BCAKOTO  HAaTypalbHOTO
uMcna 11, HaliieTca Takoe HaTypajibHOE 1 == My, uTo la, — al = &".
HecxouMocTh  MOC/IE0BATENBHOCTH {a, } 03HaUaeT, 4TO HHUKaKoe

YHCJIO HC ABJKCTCA €€ IMPCACIIOM, T.C. {"'.'-"'ﬂ] (ﬂ = lim ﬂﬂ). DTO0 BMeECTEe C

MOJIy4YE€HHBIM YTBEPKJIECHUEM JIaeT

(va)(3z = 0)(¥ny € N)(3n = ny)la, —al = &)

SI3pIk W JOTHKa anreOphl MPEIUKATOB TOHBIIC W TOYHEE OTPAKAIOT
MPOIIECChI MBIIUICHUS, HEXEIH SI3bIK U JIOTMKA anreOphl BBICKAa3bIBAHHIA.
Hepenku B MaTeMaTH4ecKoi NpakTHKe OOOPOTHI CJIEAYIOIIEro BHAA:
«Bcsakuit 00beKT, 00Iaa0IKii CBOHCTBOM P, 00/1agaeT Takxke U CBOACTBOM
Q» u «Cpenu 00BEKTOB, 00JIATAONINX CBOHCTBOM P, cymiecTByeT 00BEKT,
oOnamaromuid TakXke W CBOMCTBOM Q». DTH BBICKAa3bIBaHHS CBS3aHBI
OTpaHUYCHHBIMHU KBAaHTOPAMH OOITHOCTH U CYIIECTBOBAHUS.

Hanpumep, ¢ Bcnonp30BaHHEM OTPaHHYEHHOTO KBAaHTOpPa OOITHOCTH
BBICKa3bIBaHue «J[ist Besikoro X >1 crnpasemmeo 1IN X > 0» 3ammceiBaeTest

B BUJIC (VX >1)(Inx> O), a BeICKa3bIBaHKe «Bce paluoHaibHbIE YUCHIA -

neiicreutenbHbie B Bue (VX eQ)(xeR).

HaanMep, BBICKA3bIBAHUEC «CyHIeCTByeT HeﬁCTBHTCJ’ILHOC qucJio,
KBaJpaT KOTOPOTO paBC€H 9» Ha SA3BIKE JIOTHKU NpEeAUKATOB 3alUIICTCA TaK:

(EIX)((X € R) A (X2 = 9)) , WIA C HCHOJb30BAHHEM OI'PAaHUYCHHOTO

KBaHTOpA CyIIECTBOBAHUS B BUIE (EIX € R)(X2 = 9) .

Takum 06pazom, 3aIHCh HA SA3BIKE JOTUKU MIPETUKATOB U KBAaHTOPHON
CHUMBOJIMKHM HEKOTOPBIX MaTEMATHYCCKUX yTBep)KJICHI/Iﬁ CHOCO6CTByeT HE
TOJIBKO KOMIIAKTHOCTHU BLIpa)KeHHfI, HO " Ooiee FJ'Iy6OKOMy IIOHHUMAHUKO UX
CTPYKTYPBI, YETKOCTH U SICHOCTH MBIIIIEHHUS.

Jlurepartypa

1. Urommn B. U. Marematndeckasi JOTUKa U TOPHUS aIrOPUTMOB. —

M.: UL «Akanemusi», 2004. - 448 c.
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Xysuna @.P., k.¢h.-Mm.H., doyeHm,
Pycunos A.A., k.¢p.-m.n., Ooyenm,
Canuesea M.C., cmapwuii npenodagéamens
galihanovilnar6@gmail.com

OCHOBHBIE 3AJAYM MEXAHUKH MATEPUAJIBHOU TOUKH:
IMPAMAS 1 OBPATHASA

Mexannka MaTepHalbHOM TOYKH SIBIISICTCS OJTHOM U3
¢yHIaMeHTaNBHBIX ~ oOmacteid  ¢usukm. OHa  W3ydaeT  JIBIOKCHHUE
MaTepuajJbHOM TOUKM MOJ BO3JEHCTBHEM CWJI M MX B3auMmozeiictsue. B
JAHHOW CTaThe PACCMOTPUM OCHOBHBIEC 33/1a4yd MEXaHMKH MaTepuaibHOU
TOYKH U UX pEUICHHE.

CymectBytoT 2 3amgauu MexaHukd. [lpsimasi 3amaya 3akiodyaeTcs B
ONPEJICNICHNN JBUKCHHSI MAaTepUANBbHONW TOYKM TPHU 3aJaHHBIX CHIIOBBIX
Bo3jeciicTBUsiX. OOpaTHas 3aj1a4a, HAMPOTUB, 3aKJIFOYACTCS B OMPEACICHUN
CUJIOBBIX BO3JICHCTBHUI, MpPH KOTOPHIX MaTepUalbHas TOYKa JIBMKETCS
3aJJaHHBIM 00pa30oM.

[psiMast 3aa4ya 3aKiIF0YacTCs B ONpeaeacHud bl F , meficTByroreit
Ha MaTepUaJIbHYI0 TOYKY, €CJIM 3aJaHbl €€ Macca U KHHEMaTHYeCKUe
ypaBHEHHU JIB)KEHUsI. Perienue 3Toi 3a/1auyu OCyEeCTBIsAETCA CIAEAYOIINM
o0OpazoM:

HyCTB YpaBHCHUA ABMKEHUA 3a/IaHbl B JICKAPTOBBIX OCAX!:

x=x(t); y=y); z=z(t).

JBaxxnel quddepeHnInupyst 3TH COOTHOIICHUS N0 BPEMEHH, TOTyYaeM

MIPOEKLIUH YCKOPEHUS HA OCU KOOPJMHAT:

a, =X a =y, a,="=1

z

Torna, ecu u3BecTHa Macca TOUKY M, MPOESKITK CUITBI OYIyT:
Fo=mX; F =my; F, =mi

Monyis atoit cumsr: F = ﬂ,FXZ + Fy2 +F2. [1]

OOparHast 3ama4a — MO 3aJaHHBIM CHWJIaM, JEHCTBYIOIIMM Ha TOYKY
HaHHOﬁ MacCcChl, U 3aJaHHBIM Ha4aJIbHBIM yCJ'lOBI/IﬂM JBUXKCHUSA Tpe6yeTc51
HaWTH 3aKOH JBYDKEHUS TOYKHU:

r

-r; r| = Yo.
|l =0 0 t=0
PCHIGHI/IG 3T0171 3aa4yu CBOAUTCA K HHTCFpHpOBaHI/IIO

i depeHnnanbHbIX ypaBHEHMH nBWkeHus. [lepBas 3ajmaya peraercs
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muddepeHIMpoBaHUEM H, €Cli npoueaypa AudGepeHIUPOBaHUS SIBISETCS
9JIEMEHTAapHOM, TO O MpOLEAYpe MHTETPUPOBAHUS ITOr0 CKa3aTh HENb3S.
[losToMy B psime ciaydaeB pelleHHE BTOPOH 3aiadd JAMHAMUKU TOYKH
CONPSDKEHO CO 3HAYUTEIBHBIMU TPYIHOCTSIMHU.

Pemenne oOparTHOil 33124y AMHAMUKA MaT€PUAILHON TOYKH COCTOUT
U3 TPEX ITAIOB:

1. CocraBneHus IMHAMHUYECKHAX YPaBHEHUH IBIDKEHIS MaTepPHaIbHOM
TOYKH B COOTBETCTBHU C YCIOBHSAMH 3aa4H.

2. UuterpupoBaHuMs MOIYYEHHOW CHCTeMBI auddepeHnnanbHBIX
YpaBHEHHH, B pe3yJIbTaTe YETO HAXOAUTCSA OOIIMIA HHTETPAN CHCTEMBI.

3. OmnpeneneHusi MOCTOSHHBIX WHTETPHPOBAHUS B COOTBETCTBHH C
HaydalbHBIMU YCIOBUSAMH JBIKEHUS. [2]

3akiroueHue: mpsMasi M oOpaTHas 3aJa4d MEXaHWKH MaTepUabHOU
TOYKH ABJIAKOTCA KJIKOYCBBIMH 3JICMCHTAMH q)yHI[aMeHTaHLHOFO IIOHUMaHHUs
(GU3MKKM ¥ ee NPHIOKEHUH B PasiM4HBIX oOnacTsax. PemeHue sTHX 3amad
TMO3BOJIACT MOHATH U ONMUCATh ABMIKCHHUE TCJI B PAa3/IMYHBIX YCJIOBUAX, YTO
SBIISICTCA HEOOXOAUMBIM I Pa3pabOTKH HOBBIX TEXHOJIOTUI U YIIyUIIeHUS
CYIIECTBYIOIINX CHCTEM.

Jlurepartypa

1. Anpponos B. B. Teopernueckast Mexannka. — M.: MI'VJL, 2003.
2. Jlexmuu mo Teoperudeckoit mexanmke / FO. H. Camkumn. —
Veguosck: Yal'TY, 2012.

I'miemxanosa J.P., Uynunos B.B., PycunoB A.A.
b® YVYHuT, r. bupck, Pb

Pycunoe A.A., x.¢h. — m.1, doyenm
gilemkhanova03@yandex.ru

NUJINHAPUYECKOE IBU/KEHUE TEJIA

Huwinaapuyeckoe IBUKEHUE Tela SBISCTCS OJHUM U3  THIIOB
JIBIDKCHUS, XapaKTePU3YIOMIMXCS TPACKTOPHEH JIBHKCHUS, KOTOpas MMEeT
dopmy wwnmuHIpa. [lpuMmepamy IMIMHAPHUYECKOTO JBIXKCHHS MOTYT
CIIy’)KUTh MHOTHE OOBEKTHI, TaKWe KaK Kojeca, THMHACTUYECKUE OOpyYH,
aBTOMOOWIIM, CIYTHUKU U MHOTHE Jpyrue. B 3T0if paboTe MBI paccCMOTpUM
OCHOBBI IIIJIUHAPUIECKOTO TBHKESHHS, €0 MIPUMEPHI U 0COOCHHOCTH. [ 1]

[unuHIpUYECKOe IBIKCHUE MPOMCXOMAUT, KOTJa TENO ABHIKETCS MO
TPaeKTOpUH, KoTopasi uMeeT (HopMy LIMIMHIPA WK KPYTOBOTO cerMeHra. B
3TOM CiIydae TeJ0 MOXET COBEpLIaTh JABMWKEHHS JU0O MPOTHB HIIK II0
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4yacoBoil crpenke. llunmmHIpudeckoe ABMKEHHE MPEACTaBIseT COO0M
KOMOMHAIIMIO IBWKEHHS IOCTYNATEIHHOTO U BPAIATEILHOTO.

OnuH W3 caMbIX PacHpOCTPAaHEHHBIX MPUMEPOB LWINHIPUYECKOTO
JIBIDKCHUSI - 9TO BpaleHue Koseca aBroMoomist. Koneco Bpamaercst BOKpyr
CBOEH OCHM, M 0JTO BpalleHUE IIepelaeT NOCTYNAaTeNbHOE JBIKCHUE
aBTOMOOMJIS, YTO MTO3BOJISIET €MY ABUTaThCS IO gopore. [109TH Bee KoecHblIe
TPaHCIOPTHBIE CPEACTBA, BKIIOYAsK BEJIOCHIIEIbI, MOTOLIMKIIBI 1 aBTOMOOWIIH,
HCTIONB3YIOT MPUHIIUT IHIHHAPHYIECKOTO IBIKEHHUS. [2]

BaxHO#l 0COOCHHOCTBIO IMIMHAPHYECKOTO ABWKCHUS SBISETCS TO,
YTO TEJO IBIDKETCS MOCTYNATeNbHO TOJBKO B OTHOLIGHHH K OKPY>KHOCTH,
BOKPYT KOTOpO# OHO Bpamiaercs. Taxke NpH MUIMHIPUYSCKOM JIBIKCHHU
HaOJIIOIAIOTCd M3MEHEHMS CKOPOCTH M yCKopeHus Tena. CKOpPOCTh Tena
MEHSIETCSl B 3aBUCUMOCTH OT Pajinyca KPUBH3HBI TPACKTOPUH, O KOTOPOM
OHO JIBHIKETCSL.

CBsi3p MEXKIY UIWIMHAPHYECKAMH P, ¢, Z U JeKapTOBBIMH

KOoOpAHWHATaMHU X, Y, Z Touku M ompenensercs hopmynamu:
X=pC0S@;, y=pSing, z=z

uiu
X
X2 +y? = p%; —=——==C05¢;
X2 +y
y =sing; z=1

JX+Y?

VYpaBHEHUsI OTUX IIOBEPXHOCTEH B JCKapTOBBIX KOOPAMHATAX
COOTBETCTBEHHO OyIIyT:

X +y? =3 X +y +2° =4, x+2y+2-10=0;

X’ +y*=pz (p>0).
Croco6bl MOCTPOCHUS LMITHHAPHYecKoro apmwkeHns B MathCAD
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1 cnocob 2 cnocof

cos(t)
Eety = | sing t:=0..100
() moeel3) -5
t xo=cos| — | yp=sinl — | z=—
M = CreateSpace(F,0,20,100) 5 5 5

! (x,¥7.2

Hunuaapuueckoe OBMJKEHHE TeNla - JTO Ba)KHBIM THIT ABHXKCHHSA,
KOTOpBI KMMEeT MHOro MNpUMEHeHMH B Hameidl xu3Hu. [Ipumepamu
[WJIMHAPUYECKOTO JIBIDKEHHST MOTYT CIYXHTh Kojeca aBTOMOOWIEH u
BEJIOCHIIEIIOB, €Illeé MHOTHE OOBEKTHl, KOTOPBIE ABMXYTCS IO KPYrOBOIt
TpaekTopuu. [loHIMaHNe OCHOB IIMIHHIPUIECKOTO ABIDKEHHS IIOMOXKET HaM

JIy4Ilie MOHUMATh (PU3MYECKHE 3aKOHBI M IPUHIIUAIIBI, KOTOPHIC OMPEICIISIOT
JIBUKEHHE TEJ.

Jlutepatypa

1. N.B.CagenseB Kypc obmeit ¢pusuku, Tom . Mexanuka, konebanus
W BOJIHBI, MoJeKylsipHas ¢usuka. M3narensctBo «Hayka», I'maBHas
penakuust pU3NKO-MaTeMaTHuecKoi aureparypsl, M., 1970 . — 517c.

2. SBopckuii .M., Ilnackuii A.A. OcHoBbI pu3ukn: YueoH. B 2. T.1.
Mexanuka. MonekynspHas ¢usuka. OnekrpoxmHamuka / Ilox pen.
10.U. Juxka. - 5-¢ 3., crepeotr.- M..OU3MATIIUT. 2003. — 576C.
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IMPOBJIEMBI IU®POBU3ALIUN MATEMATHYECKOI'O
OBPA30BAHMHA B LIKOJIBHOM KYPCE MATEMATHKHA

HudpoBuzaryst — 3T0 IMPoOIIECC, KOTOPHIN CTall HEOTHEMIIEMOH YaCThIO
Hamel xu3Hu. OHa 3aTparuBaer Bce chepbl UeIOBEUECKON IESTENbHOCTH, B
TOM 4ucie ¥ oOpazoBanue. HoBble TEXHOJOrMH M MeAMA-TIATGOPMEI
MIPUHUMAIOT Bce 0oJiee 3HAUMMOE MECTO B IIKOJIBHOM Kypce MaTEeMaTHKH.
Bonee  Toro, oOpasoBaTenmpHas ~— cpega  MPEACTABIsCT  coOOM
CaMOOPTaHU3YIOIICIOCS U CaMOpa3BUBAIOILYIOCc cucteMy [1] B 3TOM He
MOCNIEHIO pOJb HrpaeT uudpoBusanus 00pa3oBaTENHLHOTO Mpolecca.
OnHako, HEKOTOPbIe MPOOJIEMbI, KOTOPBIE BO3HUKAIOT IIPU HCHOIB30BAHUH
IU(POBBIX TEXHOJIIOTHH B 00YYEHUH, MOTYT OKa3aThCsl OOJIBIION MPerpaIoi.

I'maBHas mpoOnema, cBsi3aHHas ¢ OU(POBH3AIMEH, 3aKIOYacTCs B
OTBJICKAOIICM BJIMSIHHUH COIMAJIBHBIX MEaHa HHaT(bOpM U MHOT'OYHCJIICHHBIX
urp. Jlerko nmorepsTh HarpaBiIeHUe 1 3a0BITH 00 yueOHOM nporiecce. Bmecto
TOrO YTOOBI MojIyyaTb 3HaHUA OT quTeneﬁ, YUCHUKN MOT'YT CKaTUTHLCA B
Oecrosie3HOe BPEMSINPENPOBOX/IeHNEe B nHTEepHEeTe. OnHaKo, 3Ta mmpobiemMa
HC SABJIICTCA (baTaHBHOﬁ - yuuTeisd OOJIKHBI HMCIOJIB30BATh HI/I(prBI)Ie
WHCTPYMEHTBI, KOTOPbIE 3aMHTEPECYIOT NX YUEHHKOB U CHENaloT 00ydeHue
60Hee HWHTEPAKTHBHBIM U YBJICKATC/IbHBIM.

Eme onHoit mpoGiieMoii siBiseTCS HENOCTATOK KBATU(HUIIMPOBAHHBIX
yuMTEeleH, KOTOpblEé MOIYT MpENnoJaBaTb MAaTEMaTUKy, HCIHOJIb3Ys
TexHONOTMH. He KaXIplii yduTenb MMeeT JOCTaTOYHO 3HAHWH, YTOOBI
3¢ (EeKTHBHO NCIOIB30BaTh KOMITBIOTEPHI U APYTHE NHU(POBBIE TEXHOIOTHN
B 00yueHnH. BOT mouemy MIKOJIBI JOJDKHBI CTPEMHUTHCS K IIOJI'OTOBKE
KBaJ'II/Iq)I/IHI/IpOBaHHLIX CIICIHUAIUCTOB, KOTOPBLIC MOTJIH OBl IIPUBHECTHU B
LIKOJIbHOE 00y4YeHne HOBEHIINE TEXHOIOTHU U 3P ()EKTHBHBIE METOIBI.

HudpoBuzarmss MaTeMaTHIECKOro 00pa30BaHUS — 3TO BAKHBIM IIar B
Pa3sBUTHUH COBPEMEHHOH o00Opa3oBaresbHON cuctembl. OJHAKO, UL TOTO
9TOOBI OHa cTaia 3((EeKTUBHON, YIUTENS U AAMUHUCTPAIHS [ITKOJI JOJDKHBI
6oJiee BHUMATEIIBHO MOJXOJUTh K BHEAPEHUIO STHX TEXHOJIOTUH B y4eOHBIH
mporiecc. OHM JODKHBL 00ECTEYUTh OalaHC MEXIy HCIIOIb30BaHNEM
TEXHOJIOTHI M CaMUM IPOLIECCOM O0Y4eHHs, YTOOBI IIKOJIBHUKH MOTyYalIn
HEOOXOAMMBIC 3HAHUS M YMEHUS M HE OTBJIEKAINCh HA TOCTOPOHHHUE BEIIH.
HNudopmarnzanms nomkHa OBITH 0€30MAacHOW W JOCTYIHOH UIsl BCEX, U
TOJIBKO TaK OHAa CMOYKET ITOJIHOCTHIO paboTaTh Ha 0Jaro y4eHHKOB.

PaccmoTtpum 1umocs! TM(GPOBU3ALUY [T yUYCHUKOB IITKOJIBI Ha yPOKax
MaTeMaTHKH:
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1. HHTepecHbIi NOAXOX — UCHOJB30BaHHE HOBBIX TEXHOJIOTUMH
MIOMOTaeT MpHBJIEYh BHUMAaHHUE YYEHHKOB K NpeAMETy M CHAelaTb ero
HUHTEPECHBIM U YBJIEKAaTEIbHBIM.

2. Yno0cTBO — TpOBEAEHHE YPOKOB MAaTeMaTHKH C IOMOLIBIO
UQPPOBBIX TEXHOJOTHH YIIPOIIAET IPOLecC 00yUeHNS U yIETa 3HAHUH.

3. bonbmo#i 00béM HMHPOpPMAUMU — B HHTEPHETE MOXHO HaWTH
MHOXECTBO MaTe€pHaJoB [0 MaTeMaTHKe, B TOM YHCIE 3aJauH,
TEeOpeTUYEeCKU MaTepuai U BUACOYPOKU.

4. Buzyanuszanusi — UCTIOJIB30BaHUE aHUMAIMH, Ipa(UKOB, AUArpamMm,
Ta6J'II/III n Jpyrux Bn3yan1/13au1/1171 MOMOTa€T YUYCHHKAM JIy4ll€ MOHUMAaTh U
3alIOMHHATh MaTEpHUaIL.

A Tenepb yHopsa04uM MUHYCHI IIM(POBU3ALMH IJIs1 YIEHHKOB IIKOJIBI
Ha ypOKaxX MaTeMaTUKH:

1. OrpanuueHusi B TOCTYITHOCTH — WH(OpPMAIMs B MHTEPHETE MOXKET
OKa3aTbCs HEJOCTYITHOM JUIsl YYEHHKOB HM3-3a OTCYTCTBHS COOTBETCTBYIOIIEH
TEXHUKHU WU IPOrPaMMHOTO 00eCIeueHus.

2. 3aBHCHMOCTBb OT TEXHOJIOTMH — WCHONB30BaHUE IH(POBBIX
TEXHOJIOTUH B 06yqu1/114 MAaTeéMaTukKe MOXET CACJIaTb YYCHUKOB
3aBHCUMBIMH OT YCTPOHCTB M MpOrpamMM, 4YTO MOXET HPHUBECTH K
HCTATUBHBIM ITOCJICACTBUAM.

3. Huzkas cBsi3b — NpUMEHEHHE LU(POBBIX TEXHOJOTHI Ha ypoKax
MaTEMAaTHKH MOXET OCJIa0UThL CBS3b MCXKIY YYHUTCICM M YYCHHUKOM, 4YTO
MOXET NMPHUBECTH K MOHMKEHHIO KauecTBa 00yUCHHSI.

4. 3amemieHne pabOThl — HCIOJIb30BAaHHE LU(PPOBBIX TEXHOJOTHIMA
MOXeET 3aMeJTUTh Npoliecc 00YIeHHs B CITydasix, KOTJa yYeHUKH HEe yMEIOT
paboTaTh ¢ mporpaMMaMH U yCTPOHCTBaMHU.

Hcxoms w©3 paccMOTpeHHsT HEKOTOPBIX IUIFOCOB M MHHYCOB
HI/I(i)pOBI/BaHI/II/I, MOJXXHO CACJaTh BBIBOJ, YTO Ha I[aHHBIf/'I MOMCHT MHWHYCBI
ropasjio cyniecTBeHHee IuocoB. [la, mudpoBu3anns MoOXeT TOMOYb C/IeNIaTh
YPOK HHTEpECcHee, HO 3aBHUCHMOCTb OOYYAIONINXCS W HEIOCTYIMHOCTh B
HEKOTOPBIX ACTIEKTaX SABJIAIOTCA PCIIAIOIIUMHA q)aKTOpaMI/I.

Jlurepartypa

1. Aptioxuna, M.C. CoBpemeHHas oOpa3oBaTellbHas cpeaa B
KOHTEKCTE IMOCTHEKIacCHYecKOr HayuyHoi mapagurmbel / M.C. ApTroxuHa,
OM. Aprioxun, [IO0. VYcumosa // IIpobimembl COBpPEMEHHOTO
nenarorudeckoro oopazosanus. Cep.: [lenaroruka u ncuxonorust. - 2018. -
Bem. 60. - Y. 2. - C. 21-24.
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KPUTEPU BUJIKOKCOHA B IICUXO0JIOIO-
HEJATI'OTHYECKUX UCCJIIEJOBAHUAX

JIro6oit memarormyecKuii  IKCIEPHMEHT, MPOBOIUMEI B  XOze
MIeJarOTMYECKOTO MCCIIE0BaHMs, MOApa3yMeBacT M3MEPEHHE Pa3INYHBIX
apamMeTpoB, PaKTOPOB, a TAKXKE MPU3HAKOB. B IIcHX0JI0r0-TIeJarornaeckux
WCCIIEOBAaHMUAX YacTO BO3HHKAET HEOOXOJMMOCTh W3YUCHHS BIMSIHUS
ompeneneHHOro (Qakropa Ha HCciaexyeMmblii mpusHak. [lns  aHanmmsa
JIOCTOBEPHOCTH BIIMSIHUSI TOTO WJIM MHOTO (haKTOpa, a TAKKe JUIsl CPaBHEHUs
MEXAy CO0O0M CHIIBI BJIMSHHS pPa3HBIX (AKTOPOB HCIIOJIB3YIOTCS Kak
napaMeTpudeckue (IUCIEPCHOHHBIA aHaldM3), TaK U HemapaMeTpUYecKue
Mepbl BIUSHUA (KpUTEpUit 3HAKOB, KpuTepuil BukokcoHa).

B naHHOI cTaThe paccMaTpUBAIOTCS HeMapaMeTPUYECKHe Mephl
BIMSIHAA B YCJIOBHSIX TIPOBEJCHMS II€arorM4eckoro HKCIEepHUMEHTa, a
HMEHHO, KpuTepuil Bunkokcona.

YcnoBusi, He0OX0ANMBIE IS CHOJIB30BaHUS KpUTepusi BuikokcoHa:
NU3MEpeHnsl IMPOBOAATCS B JIOOOW IIKaje: INKana IMOpsiiKa WIM IIKajaa
HHTEPBAJIOB (KPOME HOMHHAJILHON); 00EM BBIOOPKH JIOJKEH COCTABIIATE OT
5 mo 50 gemoBek. Yem Ooibiie 00beM BEIOOPKH, TeM Ooiee BEIPAKECHO
MIPOSIBISIIOT ~ ce0s OTKIIOHEHHMS, CBA3aHHBIE C BO3JEHCTBHEM SKCIIEpUMEHTA
[1].

PaccMmoTpuM anropuT™ NpUMEHEHHUS JAHHOTO KPUTEPHSL.

1. ITo MCXOTHBIM JaHHBIM COCTaBUTH BEIOOPKY Pa3HOCTH HAOIIOIaeMbIX
IoKa3aTesen A KaKJ0ro 00bheKTa TPyIIIIHI.

2. PamxumpoBaTe 10 BO3paCTaHUIO MOJYYCHHBIE 3HAYCHHS IIO
abcoroTHOM BennumHe. PaHrM paccTaBiusioTCss B COOTBETCTBHHM C
TIOPSIIKOBBIMU HOMepaMy HaOJII0aeMbIX 1TOKa3aTelel, ynopsoYeHHbIX 110
BO3PACTaHHUIO. OTO MPOMEXKYTOUHble paHru. Jlamee KaxJIoMy paHry
MPUIUCHIBAIOT 3HAK «+» WIN «—» COTJIACHO 3HAKy COOTBETCTBYIOLIEH eMy
pasHoctu. Takum 06pa3om, NOTy4yaroTCsl 3HAKOBBIE PAHTH.

3. IlpocyMMHpOBaB 3HAaKOBbIE PAHTH, MOIYYUTD CIIy4alHYIO BEITMUUHY
U,.u6: - KpuTepuii BUKokcoHa.

4. BroiOpaB ypoBeHb 3HaUMMOCTH, ompenenuts U, s
paccMaTpuBaeMoi BEIOOPKH IO COOTBETCTBYOIIUM TaOIUIaM.

5. CpaBHHTH TOJyYEHHbIC 3HAUCHHS 11 MONYyYEHHS BBIBOJA O
MOATBEPKICHAN WIIH ONPOBEPKEHNH THIIOTE3BI HCCIICTOBAHUSL.
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Hpumep. HeoOxomammo CpaBHUTH BpeMsl pELICHHs 3aJadd ABYMs
crioco6amu. J{yist 3TOro 1mostydeHsl JaHHbIE ABYX TPYIIT YHaIIuXCsl.
(A):17,6,7,16, 13,7, 11, 10, 5, 13; n1=10;

(B): 3,19,6,16,8,2,12,7, 3,10, 14, 9; n.=12.

Pacyer kputepus Buiikoxkcona

1. O6penuHUM BMeECTe NaHHBIE OOCHX TPYII M PACIOJIOXKHM HX B
MOpPSJKE BO3pAcTaHMs 3HAUCHUH, 3aKOANPOBAB MPUHAIICKHOCTD K TPyTIIaM
(A) u (B) kaxxa0#i BApHAHTHL

Hom. |1|2[3|4|5|6]7|8]9]10]11]12]13|14]15
Kon B/|B|B|A|A|BIA|A|B|B|B|A|B|A|B
BpMm |2[3]3|5|6|/6|7|7]|7]8]9]10]10]11] 12
Paur | 1] 25 | 4] 55 8 10 | 11 12,5 14 115
Howmep 16 17 18 19 20 21 22
Kon A A B A B A B
Bpemsi,m 13 13 14 16 16 17 19
Panr 16,5 18 19,5 21 22

2. KaxaoMy 4YHCIIOBOMY 3HAYCHHIO IIOJIyYEHHOTO psla NPHCBOUM
paHr: cpenHee apu(MeTHIecKoe HOMEPOB MECT, Ha KOTOPBIX PacIOI0KEHBI
OJIMHAKOBBIE YHCIIA.

3. Haiigem cymMMy paHTOB JUIsl K&XKIOW TPYIIIIbL:

(A): Y ry = 4+55+8+8+12,5+14+16,5+16,5+19,5+21=125,5;

(B): Y1, =1+2,5+2,5+5,5+8+10+11+12,5+15+18+19,5+22=127 5.

4. Bsraucaum napametpst U o popmynam:

Uy =n,-ny+ —("1("21“)) YU =10-12 + —(10(120“))

Up,=n,"n,+ (nZ(nzZH)) — 21

12(12 +1
((2—)) - 127,5 = 70,5
5. Ilorpannunsle 3Hauenust U-xpurepus i ny = 10,n, = 12;
Unin = 29; Uppaxe = 91.
Tak xak U, = 49,5 > 29 = U,,;,,-pa3nuuuii M1y NEPBBIM U BTOPEIM
croco6amu Her.

— 125,5=49,5;

U,=10-12 +

Jlurepartypa

1. Jlynammua, B. WM. MaremaTrueckue METOIBI B IICHXOJOTHU
ExarepunOypr: Nza-Bo Ypan. yH-ta, 2009.
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PA3PABOTKHU I'A3OTAJIPATHBIX 3AJIEXKEN C YYETOM
TEIJIOBOT'O BO3JAEVCTBHS C OKPYKAIOIUMHU
IHOPOJAMH

B HacTosmee Bpemsi Bce dHalmle BO3HHKAIOT BOMPOCHI 00 pPa3sBUTHHU
AIBTCPHATHBHBIX HCTOYHHWKAaX »HHeprud. OJHUM W3 TEePCIEeKTUBHBIX
HCTOYHUKOB, SBISETCS Ta30TUAPAT, HIOTOMY 4TO B 1 KyOoMmeTpe ra3oruapara
MOXeT cojepxartbcst or 160 mo 180 kybomerpoB MeTana. B mmpe
HacuuThkiBaeTcs 0osee 300 U3BECTHRIX 3aJIEKEH, C ENIBI0 U3BICUYEHHS T'a30B
U3 TAKUX 3aJICXKH Pa3pabaThIBAIOTCS Pa3IMYHbIC TCXHOJIOTHH.

OCHOBHBIM CITIOCOOOM JOOBIYM Ta3a M3 Ta30TUAPATHBIX IJIACTOB
SIBJSIETCST WX Pa3JIOKEHHE, COMPOBOXKIAEMOE IIOCICAYIOMIUM OTOOPOM,
BBIJICNIMBLIETOCS Ta3a. J{J1s pa3noskeHus ra3oruiparta ucosb3yeT HECKOIbKO
METOJIOB:  JICTIPECCHOHHBIA  MeTon  (NMOHM)KECHHE  JaBJICHUS  HHKE
PaBHOBECHOTO), TEIUIOBOM MeTof (HArpeB THAPATOCOICPKALINX IOPOJ
BEIIIIE PABHOBECHOW TEMIIEPATYPHI), a TAK)KE METOJ TUCCOIMAIIUH THAPATOB
C TIOMOIIBIO PAMEHEHHS HHTHOUTOPOB.

B memom paspabotka rasormapara B Poccum W3 MOATBEP>KICHHBIX
MECTOPOXKICHHN TMPEICTABIACTCA IEPCICKTUBHBIM, OIHAKO, JaHHBIE
TEXHOJIOTHH TI0 Pa3pabOTKe TAKUX Ta30TUAPATHBIX 3aleKeH SBISIFOTCS
JIOCTaTOYHO JIOPOTOCTOSIIIUMU u HE00X0AUMO YYUTHIBATh
ra30TPaHCIOPTHYIO CTPYKTYpPY CTpaHbl. [lo3TOMy CcHauyama HyXHO
MPOM3BECTH MaTeMaTH4YeCKOe MOJIEIMPOBaHKE JaHHOT'O Ipoliecca, KOTopoe
ITO3BOJIMT CIIPOTHO3WPOBATH CHOCOOBI pa3pabOTKH, HE UCIIONB3YS OOJbIINE
JICHE)KHBIC U TPYIOBBIC PECYPCHI.

OHO U3 TaKWX 3a/1a4 SBJSICTCA 33a4a O pa3padoTKe ra30TUAPaTHOTO
ITacTa € YYEeTOM D3HEPrHH OKpYyXaromux ero mnopox. Jus anamm3za
MPHUHIUIHATBHBIX OCOOCHHOCTEH THIPATOCOCPKAIUX MECTOPOXKICHUI B
mporecce ux pa3paboTKh PaCCMOTPHUM TUIIOTETHYCSCKIA OTHOPOIHBIH IIACT
B ¢opme OnmHa ¢  XapaKTepPHBIMH JIMHCHHBIMH  pa3Mepamu,
COOTBETCTBYIOIIUMHE PeabHbIM 3ajiexaM (puc. 1).
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Puc. 1. Cxema ra3 ra3oruaipaTHOM 3aJIexKH.

CornacHo reonoruueckuM gaHHbM [1] pagmycsr R mecTopoxaeHuit
OOBIYHO COCTABISIFOT MOPSAJKA JIECATKAa KUIOMETPOB, a WX ToimmHa H —
HECKOJIBKO ~ JECSITKa METPOB. OJTO TMO3BOJISIET YYECTh  TEIJIOBBIC
B3aUMO/ICHCTBUSI ra30THAPATHOTO IIACTA C OKPYKAIOIIMMH IIOPOIaMH depe3
BEPXHIOI0 M HIDKHIOIO TPaHMIBI IJIacTa B IUIOCKOOJXHOMEPHOM
TPUOIVHKCHUH.

ITpomecc pa3paboTku ra30TuAPaTHBIX MECTOPOXKIICHNUH,
CONPOBOXKAAEMBI  pa3loXKEHHWEM  THipara, SBISIETCS  JIOCTATOYHO
JUTITEIbHEIM. B 4acTHOCTH, COTJIACHO SKCIEPUMEHTABHBIM JaHHBIM [3],
3TOT MPOIECC COCTABIAET HECKOIBKO eT. OCHOBHOM nepenas TeMIepaTypsl
MEXIy IUIaCTOM H OKpYXarolleil MopoJoi ompenemnsiercs CHUXKECHHEM
TEeMIepaTypbl IUlacTa Hpu OTOOpe ra3a, CONPOBOXKIAEMOTO TEIUIOBBIMU
3aTpaTaMH Ha pa3JIoKEHUE ra30THIpaTa, a Te0JOrMYeCKUi TeMIIepaTypHbIi
(hoH, B IJIaHe ONpeesICHNs TEIUIOBBIX TOTOKOB, HECYIIECTBEHEH. B mepron
KOHCEpBAallMM 3a CYET TEIUIOr0 IOTOKa M3 OKPYXXAIOUIMX TOPHBIX ITOPOI
MPOUCXOIUT BOCCTAHOBJICHHE TEMIIEPATYpbl MECTOPOXKICHHUS, a TaKkKe
YaCTHYHO Pa3lIoKEeHUE ra30Tuapara.

Bbouto  ycraHoBneHo, uro Haubonee OS(PQGEKTUBHBIM CIOCOOOM
pa3pabOTKM TaKMX Ta30THAPATHBIX IUIACTOB SIBISIETCS IOCIE0BaTEIbHAS
CMeHa pekrMa 0TOopa rasa, mocieayromeii 3a HUM KOHCepBaIie! miacra Ha
OTIpeNeNeHHBId CPOK, s TOro 4dTOOBI JaBJCHHWE B IUIACTE YCIIEIO
BOCCTAaHOBUTHCS. IlpnM pasnmoxeHWH TuApara, IUIaCTOBOE MJaBJICHHWE B
OCHOBHOM I1a/IaeT 3a CYeT OTOMPAaeMOro M3 IUTacTa Ira3a, a MOBBIIIACTCS U3-
3a W3BJICUCHHOTO W3 TuapaTa ras3a. IloaToMy C yBemMueHHEM HCXOTHOMN
TUAPATOHACBINICHHOCTHU ILIACTa, MPOUCXOJIUT YMCHBIICHUC o0beMa rasa B
CBOOOZIHOM COCTOSHMHM, TIpHBOJsIIee K Oosee OBICTPOMY CHHIKEHHIO
JIaBJICHUS B TUIACTE.
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Puc. 2. lunamuKa JaBI€HUS U I'HAPATOHACHIIIICHHOCTH B IIJIacTe MpH

Pa3NUYHBIX 3HAUEHHIX TeMIlax oTOopa rasa: [ — Q;m) = 107t/rog, 2 -
Qém) =5 107T/rog.

Ha ©puc. 2 npuBemeHa KapTWHa 53BOJIOLMM  JABJICHUS U
THIPAaTOHACBHIIICHHOCTH TIPH Pa3IMIHBIX TeMIax 0TOopa ra3a. BumHo, uro ¢
YBCJIIMYCHUEM TEMIIA 0T6opa rasa B II[ATh pas3, NPOUCXOAUT COKpall€HUU
BPEMCHH, ONPEACTIACMOIO IIOJHBIM PpPas3jIoKCHUEM Trujaparta, HNpUMCEPHO C
COpOKa 10 ABaJLIaTH JIET.

Ilony4yeHo, 4TO NpU LUKIMYECKOM DPEXUME OKCIUIyaTaluH, KOrAa
aKTHUBHOE W3BJICUEHUE Tra3za 4YepeAyeTcs IMOCIenyrlleld KoHcepBaluei
THIpAaTHON 3alie)kH, a TakXKe 3a cyUeT HaJyIexalero moadopa nepuona
9JIEMEHTOB IMKJIa W WHTEHCHUBHOCTH OTOOpa, MOXKHO COKpATHTH oOIiee
BpeMst pa3pabOTKH ra30THAPATHON 3aJI€KH HA IECATKH JIET.
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TEOPETHYECKOE OBOCHOBAHHE YCJOBUM
OPI'AHMU3AINHU ITO3HABATEJIBHOU JEATEJIBHOCTHU
YYAIIUXCsI AJ11 OBJAJEHUSA METOJAMHU ITO3HAHUSA

CHCTEeMHO-IEATENbHOCTHBIN MOAX0A B 0Opa3oBaHMH IIPEATNOJaraeT
OCO3HAaHHBIM BBIOOpD ¥ OpPraHU3ALHUIO YCIOBUII O0Oy4YeHHs, KOTOpBIC
HEOOXOANMBI AJIs pPa3BUTHS HE TOJIBKO KOTHUTHBHBIX, HO M MOTHBAllMOHHBIX,
JWYHOCTHBIX M COLMAIBHBIX cep ydamuxcs. B ycmoBusx coBpemeHHOTO
obmectBa, rae WHQOPMANMOHHBIA M  TEXHOJOTHYECKHH Iporpecc
BBIHY’)KJJaeT 4YelloBeKa OBICTPO amanTHpOBAaThCA K HM3MEHEHHSM BO BCEX
cdepax KHU3HU, TIOHUMAHUE M BIIAJICHUE METOJAMH MO3HAHUS CTAHOBHUTCS
OnHOI 13 HeoOXomuMmbIx KommereHIMH. OnHako, 0e3 opraHu3aluu
OCO3HAHHOM IO3HABaTECJIBHOM JEATEJIIBHOCTH 3TO MOXET OKa3aThCs
HEBO3MOXKHO JJOCTHYb.

Beigensroress  cnepyromiyie  oOlIeHaydHbIE  METOJBI  MO3HAHMS:
HaOJoIeHNe, SKCIIEPUMEHT, aHAJIN3, CHHTE3, MO/ISIMPOBaHNe, 0000IIeHNS 1
Jgpyrue. OQHaKo, BaKHO HE TOJIBKO 3HATh METOJbI TO3HAHMUS, HO U YMETh UX
NpUMEHATh B mpakThke. Jlnst 3Toro HE0OXOIMMO  OpraHWU30BaTh
MIO3HABATENILHYIO AEATEIBHOCTh YYAIIMXCS TAKUM OOpa3oM, YTOOBI OHH
Morsu 3()(EKTUBHO HCIOIb30BaTh METOJbl IMO3HAHUS ISl TIOJIyYeHUS
3HaHUl. B ycIOBHSAX CHCTEMHO-IEATENBHOCTHOIO TOAXO0Ja OCHOBHBIMHU
YCIIOBHSMH OPTaHU3allM{ TO3HABAaTEIbHON AEATENBHOCTH YYAIMXCS Ui
OBJIAICHUS] METOIaMH TTO3HAHUS MOYKHO BBIICIHUTE CIIAYIOIINE.

IlepBoe ycnoBue — 3TO CO3JAAHUE CUTyalMil, B KOTOPBIX y4YalUMCS
OyZmer WHTEpPECHO W TOJE3HO NPUMEHATh METOAbl Mo3HaHWA. HyxHOo
OpPraHU30BaTh TAKYIO JEATENbHOCTb, TJE y4alllUecsl JOJKHBI IPUMEHUTHh
pas3yIMYHbIE METO/IbI TIO3HAHUS JUISl PELICHUS] KOHKPETHON IIPOOIIEMBI.

Bropoe ycinoBue — 5TO MHAMBHUIYalNbHBIM MOAXOA K YYalIHMMCA.
Kaxnplii y4eHUK MMeeT CBOM OCOOCHHOCTH BOCIPHUATHS HHPOPMAIMU U
CrocoObl ee 00pabOTKH, MOITOMY Ba)XKHO YUUTHIBATH 3TH OCOOCHHOCTH TPH
OpraHu3aliy MO3HABaTEeIbHON AeATeNbHOCTH. CHCTEMHO-AEATEIbHOCTHBIN
MOAXO/A TPEANOoNaraeT, YTO Yy4Yaluecss [IOJDKHBI OBITh AKTUBHBIMHU
Y4aCTHHKAMHU II03HABATEIbHON NEATENBHOCTH, a YYHUTENb — HE IPOCTO
WCTOYHUKOM 3HAHWH, a OpraHu3aTopoM oOpa30BaTeIbHOW CpEeIbl, TIe
YYEHHUKH MOTYT IPOSIBIISATh CBOIO MHUIIMATUBY M TBOPYECKHH MOTEHIMA. B
3TOW CBSA3M OpraHM3als IO3HABATEIBHON AEATEIBHOCTH [IOJDKHA OBITH
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OpUCHTHPOBAaHA HA WHIUBUAyaAJIbHBIC TIOTPEOHOCTH W BO3MOXKHOCTH
yYeHHUKOB. JIJi1 peanu3ald WHAWBHIYAIBHOTO TOAXO0Ja HEOOXOTUMO
HCTIOJIB30BaTh PA3JIMYHBIC METO bl IUATHOCTUKHU YPOBHS 3HAHUN U CITOCOO0B
MBIIUICHUST yYanmmxcs. He MeHee BaKHO YYHUTHIBATH WHIUBUAYAIbHBIC
WHTEPECHl W MOTHUBBI yYalUXCS TMPH OPTraHW3alWd IT03HABATEIbHON
JeATeNIbHOCTH. ECiIM YYeHUK TMpOSBISET HHTEPEC K OMNPEACICHHOMY
npeAMETy WM TeMe, TO 3ajada Y4WuTellsi — pa3BUTh ITOT HHTEpEC U
HAMpPaBUTh €r0 HA AKTHBHOE UCIIOJIb30BAHUE METOOB MO3HAHHSL.

TpeTbe ycnoBre — 3TO Pa3BUTHE Y YUAIIUXCSl MOTHUBAIMHU K O3HAHUIO
mupa. J{Jst 3Toro He0OXOUMO CO3/aBATh CUTYAllUH, B KOTOPBIX ydallrecs
OyyT BUACTH BAYKHOCTh U PAKTHIECKYIO 3HAYUMOCTD MOIYIaeMbIX 3HAHHH,
a TakKKX€ JaBaTbhb UM BO3MOXXHOCTh CaMUM BI)IGI/IpaTI) HarpaBJICHUC U MCTObI
IIO3HAaHMU. Hpe)Kue BCCrO, HeO6XOI[I/IMO IIOMHUTBb, YTO MOTHBAIIUA K
TO3HAaHUIO MHUpa Yy ydalluxXCd BO3HUKACT TOrJad, KOraa OHU BUAAT MPAMYIO
CBA3b MCXKAY TMOJy4Ya€MbIMU 3HaHUAMU W PCAJbHBIMH KU3HCHHBIMU
3amadyamu. OJHMM ©3 CHOCOOOB CO3/aHUS TaKOW CBSI3U  SIBIISIETCS
UCIOJBb30BaHUE TPOCKTHOM JEATCILHOCTH, B PaMKax KOTOPOH YYCHUKHU
MOJYy4Yal0T BO3MOXKHOCTh MPHUMEHSATH MOMYYCHHbIC 3HAHUS JUIS PELICHUS
peabHBIX MpobieM. BaKHbIM yCIOBHEM Pa3BUTHSI MOTHUBAIMHU K TIO3HAHUIO
MHUpa SBJSIETCS U BO3MOXKHOCTh BEIOOPA HAMPABJICHHS U METO/IOB MO3HAHUS.
Koraa yueHuk cam BBIOMPAET, YTO €My MHTEPECHO M KAaKUM CIIOCOOOM OH
XOYET MOJy4aTh 3HAHUS, OH D0Jiee 3aMHTEPECOBAH 1 MOTUBHPOBAH.

Takum 00pa3oM, CO3MaHUE CHUTYallUMil, B KOTOPBIX ydamumcsi OymeT
HUHTEPECHO M TOJIE3HO MPUMEHATH METOAbI IMO3HAHUWA, HHI[HBH}IyaHLHI;Iﬁ
moaxoJ K YydaluMmces, pasBUTUE MOTHUBAHMU K TIO3HAHUIO SBJIAIOTCA
BaXXHbIMH YCIIO0BUAMU OpraHuzanuun MO3HABaTEJILHON ACATCIIBHOCTHU
ydyamuxcs i OBJIaICHUA METOJaMU TTO3HAHUA.

Jlutepatypa

1. Jdmutpues C.B. CucreMHO-IesITeTEHOCTHBIN TOAX0]] B TEXHOJIOTHU
mkonpHOTO 00yueHus // Lllkoneasie TexHOMOrHU. 2003. - Ne 6. - C. 30-39

2. KpyroBa U.A. OOyuyeHHME HMIUPUUECKOMY METOIY IO3HAHMSI.
//®@u3uka B mkoie. - 2009. - Ne8.- ¢.19.

3. Onuniosa H.N. Opranusanus YPOKOB-TEOPETUYECKHUX
uccnenoBanuid. //IlIkonpHble TexHOMOTHH. - 2002.- Nel.- ¢.97

4. Cyxos B. I1. CucteMHO-IesTeIbHOCTHBIN MOJIX0/ B pa3BUBAIOIIEM
00y4yennn mkoasHUKOB: MoHOTpadus / B.IT. Cyxos; Poc. roc. me. yH-T UM.
A.N. Tepuena. - Canxr-IlerepOypr: Uszn-so PTTIY, 2004. - 155 c.

78



3onoBa K.A., Ilopo3osa J3.B.

MBOY COIII Ne4 r.bupcka
THoposzoea D.B. — yuumens ungopmamuxu
porozoval999@bk.ru

PA3BOP ITPOTOTHUITIA 3AJJAHUS Ne3
OI' UTHO®OPMATHKA 2023

3amarme Ne3 OI'D mo mHMOpMATHKE MPOBEPSET YMEHHE ONPEHCTATH
HUCTHUHHOCTH COCTaBHOTI'O BbICKA3bIBaAHUS. Pa60Ta C JJOTMYECKUMHU
BBIDOKCHUSIMA B YIPOIEHHOW (opMe. B Jormyeckux BBIpOKEHHAX
YYacTBYIOT BCETO JIBa 3HAUCHHS — ITO MCTHHA W JIOKb. B COOTBETCTBHUH C
O9TUMH JIOTUYCCKHUMHU BBIPpAKCHUAMH, MblI MOXEM [CJIaThb JIOTUYCCKUEC
oTiepanuy, uX, KOHEYHO, OOINbIIe, HO KOHKPETHO B JAaHHOM 3amaHun OI'D
WCIONB3YIOTCS TOJMBKO 3: 1) Jmormdyeckoe yMHOXKEHHE WM KOHBIOHKIUS
(obo3Hawaercs omepatopoM «M»), 2) JNOTHYECKOE CIIOKEHUE FUTH
Iu3bloHKIMS  (00o3Havaercss omeparopom «WJIM»), 3) noruyeckoe
oTpHIaHue WK HHBepcus (o0o3Hayaercs onepatopoM «HE»).

PaccmoTpum kakayio omepanuio othensHo: 1) Omepatop «M» maér
pesynbTar «lcTHHA» TONBKO B OJHOM EIMHCTBEHHOM CIIyYae, €CIId BCe
BBIPAKEHUS, MEXJYy KOTOPBIMH CTOUT 3TOT JIOTMYECKHil omeparop «I»
Oynyt uwctuHbl. Ecnm XoTs OB OZHO W3 BBIpOXKCHHH OYyIET J0XKHO, TO
pesynbtat Oynaer toxe «JIoxb». 2) C omeparopom «MJIN» mpore, 31ech
€CIIH eCTh XOTsA OBl OJHO WCTHHHOE BBIpAXXEHUE, TO pe3ynpTaT OynmeT
«HctruHay. «JI0XKby M0JIy4aeTcs TONBKO B TOM CIIydae, €CIIH BCE BBIPAKEHUsI
oynytr noxueiMua. 3) Hy a omeparop «HE» 3amoMHHTH mpoime Bcero.
Jlorndeckoe oTpuiianue (MHBEPCHs) — 3TO JIOTHUECKasl Oneparusi, KoTopas
JIENaeT JIO)KHOE BBHICKAa3bIBAHHEC HWCTHHHBIM, a HCTHHHOE — JIOXKHBIM.
Hampumep, 651510 BeIpaskenue x>10, eciim moacraBum oneparop HE (x>10),
nony4ynM BeIpakeHHe X<=10. Bo3HHKaeT BONPOC OTKyJa B3sUIOCH < HIIH =,
BeJlb Y HAC 3/IeCh HUIETO He cka3aHo. Ho, ecTh 3HaUOK > (cTporo OombIie), a
OH MHTEPIPETHPYETCS KaK «OOJIbIIe» U «HEe paBHO». COOTBETCTBEHHO, €CITU
MBI HCHOJIB3YEM HWHBEPCHUIO, TO OHHM MCHAIOTCA Ha MPOTHUBOIIOJIOKHBIC
«MECHBIIIe» H «PABHOY.

Tlepeiiném HEMOCPEACTBEHHO K PEIICHUI0 caMuX 3ajaHuid: Hamumure
HaMMEHBIIIeE I1eJI0¢ YUCIIO X, ISl KOTOPOTO MCTUHHO BBHICKA3hIBAHUE!

HE (X < 2) U (X < 5). Pemienwne: ITockombKy Tepes epBoii CKOOKO# CTOUT

omeparop «HE», 3HauuT 3HaK B CKOOKE OMEHSIETCS Ha >=, TOT/IA ITOJIy9aeM

BeIpakeHue (x>=2) u (x<5). HaM Hy>XHO HalTH HaUMEHbIIIEEe MEeJI0e YNCIIO,

B OTOT JMAaNa30H BXOJAT yuciaa 2,3,4 u HauMeHnbiuee u3 Hux — 2. OteT: 2.
Jlutepatypa

1. OGpa3zoBarenbHBIA MOPTAT I MOATOTOBKH K dK3aMeHaM «Perry
OI'o».

79



HNBanosa A.C., Bponnukosa J.11.
b® YYHuT, r. bupck, Pb
bponnuxosa D.11., k.n.n., doyenm
ivanovaangel12@gmail.com

HNCIIOJIB30BAHUE METOJOB ITPOBJIEMHOI'O OBYUEHUS
P ®OPMHUPOBAHHUH TIO3HABATEJIBHBIX
YHUBEPCAJIbHBIX YUEBHBIX JIEUCTBUAM

[IpoGnemHOE 00yUeHHE MaTeMaTHKe ABIsIeTCSA () (HEKTUBHBIM METOJOM
(OpMHpPOBaHUS TO3HABATEIbHBIX YHHBEPCAIBHBIX YYCOHBIX NEHCTBHH Y
oOyJaromuxcsi B CpeflHeil mIKoine. DTOT METOJ] OCHOBBIBAETCS HA PEIICHHU
YYAIIUMHACS PA3IMYHBIX 337a4 U Mpo0JsieM, KOTOpble TPEOYIOT NPUMEHEHNUS
MaTeMaTHYeCKUX 3HaHUI 1 HABBIKOB.

[TpoGnemHOE 00yUYeHNE MaTEMaTHKE ITO3BOJISIET Pa3BUBATH CJIETYIOLIHE
MO3HaBaTeNIbHbIE YHUBEPCAJIbHbIC YUeOHbIC ICHCTBUSL:

1. Anamuz u cuHTe3. OOyuwarompecs ydvarcs aHallU3UPOBATh
nHpopManuio, BEIIENATH TJIABHOE, CUCTEMATU3UPOBATh €€ 1 CUHTE3UPOBATh
HOBBIE 3HAHUSL.

2. Kputrdeckoe MBIIIJIEHHE. YUEHUKN Y9aTCsl KpUTHYECKH OLICHUBATh
nH}popManuio, CpaBHUBATh W AHAIM3UPOBATH PA3IWYHBIE TOUKH 3PEHHMS, a
TaKke BHIPA0ATHIBATh CBOE COOCTBEHHOE MHEHHE.

3. IlporHo3upoBanme u MojenupoBaHue. OOyuwarompecss ydarcs
UCTIONIb30BAaTh MAaTEMaTHYECKHe METOJb! JUIS NPOTHO3MPOBAHHS OyIyIINX
COOBITHII M CO3/TaHMS MOJIeNIel peasIbHBIX MTPOIECCOB.

4. Pemenue mpobGieM. YUEHUKH ydYaTcsi peliaTh CIOXKHBIE 3a1adH,
HAXOJUTh HECTAHJAPTHBIC PELICHUs W TPHUMEHSITh pa3JIMYHBIE METOIbI
pelIeHUsL.

5. Camoperymsus. OOydaromuyecss ydaTcsi KOHTPOJIHUPOBATH CBOIO
JIeSTeNIbHOCTh, OIICHHBATh CBOM JIOCTHIKEHHUSI M BbIPa0aThIBaTh CTPATErHU
CaMOpa3BUTHSL.

Ha ypokax waremMaTukn TnpoOieMHOE OOy4YeHHEe MOXET OBITh
HCTIONIB30BAHO JUTS JIOCTIDKEHHMS CIIEIYIOMNX HeeH:

1. PazBuTMe yMmeHHs aHamM3MpoOBaTb M 0000maTh HMHGPOPMALHMIO.
[MpoGnemuble 3amaunm  TPeOYIOT OT YYEHHKOB HE TOJBKO pELICHUs
KOHKPETHOH 331241, HO U IOMCKa OOLIMX 3aKOHOMEPHOCTEH U CBSI3eH MEXIY
MaTeMaTHYeCKHUMHU 00bEKTaMH.

2. ®opMupoBaHHE YMEHUsS NPUMEHITh 3HAHWA W HAaBBIKH B HOBBIX
cuTyanusix. PemieHme mpoOMeMHBIX 3a7ad  TpeOyeT OT YYEHHKOB
NPUMCHCHNSI 3HAaHWH W HAaBBIKOB B HECTAaHJAPTHBIX CHTYalMsAX, 4YTO
CHOCOOCTBYET PA3BUTHIO TBOPUYECKOTO MBIIIIICHHS.
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3. PazButne ymenus paboraTh B KoMaHje. PemieHne mpoOieMHBIX
3aJa4 MOXKET OBITh BBIIIOJIHEHO KOJUIEKTHBHO, YTO CIIOCOOCTBYET Pa3BUTHIO
KOMMYHHUKAaTUBHBIX HABBIKOB M YMEHUS paboTaTh B IPyIIIE.

4. ®opMHPOBaHHE YMEHHUS CaMOCTOSATENBHO OPraHU30BBIBATH CBOIO
nesrensHocTh.  [IpoOnemHoe  oOydyenue  TpeOyeT OT  YYCHHKOB
CaMOCTOATENPHON OpraHM3allid CBOEH AEATEIBHOCTH, YTO CHOCOOCTBYET
Pa3BUTHIO CaMOPETYJISIIAU X CAMOKOHTPOJIS.

B xome cozmamms mpoOieMHON cHTyanud Tpu  (OPMHPOBAHUHU
MIO3HABATENIFHBIX YHUBEPCAIBHBIX YYEOHBIX NeHcTBHI y oOydarommxcs 9
Kiacca mpu m3ydeHuH Tembl «[locnemoBarensHOCTH» B Kypce anreOpbl
MOXHO 33/1aTh CIEAYIOIIIE 3aAaHHs 1 BOIIPOCHI:

«BrInummTe B MopsAaKe BO3pacTaHUS MOJIOKUTEIbHBIC YETHBIC YUCTA.
Yemy OyzeT paBHO MEPBOE TAKOE YHCIIO, BTOPOE, TPEThE U YETBEPTOE?»

«Kax Ha3pIBaeTCs 3TOT psI yucen?»

«Kax cTodt 3T uucna B psaax?»

IIpu oTBeTe Ha OSTH BONPOCHl Yy OOYYAIOIIMXCS BO3HUKAIOT
3arpynHenus. [Ipyu momomy Takux BOIMPOCOB MOXKHO CO3JaTh MPOOJIEMHYTO
curyanuio. IIpi oOcyXIeHNN OTBETOB Ha IOCTAaBJICHHBIC BOMPOCHI MOXHO
(opMHpoOBaTh TakKe NO3HABATENIbLHBIE YHUBEpCAIbHbIE yueOHbIE NEHCTBUS
KaK: BOCIIUTHIBATh ITO3HABATEIbHBIH MHTEPEC K MPEIMETY; aHAIN3NPOBAThH
uMeromyrocss  MHpopManuioo;  (GopMHpPOBaTH  YMEHHUS  BBIBIAITH U
(opmysMpoBaTh U3ydaeMylo TeMy; (pOpMHpPOBaTh YMEHHS YCTAHABIMBATDH
MPUYIMHHO — CJIEICTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKHE PACCYKICHUS.

Takasi pabota mpoBoAMIACH Ha ypoKax aireOpsl B 9 kiacce B xofe
negarorndeckoit nmpaktuku MBOY COII um. A.Mckanpaposa a. Mpcaeso
Mumkusckoro paona Pb. Taxast opranuzarus mpo6jJeMHOT0 00ydeHHs Ha
ypoKax MaTeMaTuKu sBJseTcs 3((EeKTUBHBIM CPEACTBOM (HOPMHUPOBAHHUSA
MO3HABATENIFHBIX ~ YHUBEPCAIBHBIX  y4YeOHBIX  JCWCTBUH  ydamquxcs,
CIOCOOCTBYET pPAa3BHTHIO TBOPYECKOTO MBIIUICHUS,, KOMMYHHKATHBHBIX
HaBBIKOB M CAMOCTOSITEIIbHOCTH.

Jlurepartypa

1. Anreopa. 9 knacc: yue6. st obmeodpasoBar. opranuzanuii / [1O.
H. Makapsrues, H. I'. Munntok, K. . Hemkos, C. b. CyBopoBa]; oz pexn.
C. A. TensxoBckoro. — 12-e u3n. — M.: [Ipocsemenwue, 2020.

2. MaxmyroB M.M. Opranunzainus npodJeMHOro oO0yueHHs: B LIKOJIE.
Kuwra s yunteneid. — M.: IIpocsemienue, 1977.

3. Cepenma T.FO. ®opMupoBaHuMe MO3HABATCIBHBIX YHHBEPCAIBHBIX
y4eOHBIX JCHCTBHIA Ha ypokax MaTematuku // BecTHuK MOCKOBCKOTO
rocyaapcTBeHHoro odmactHoro yHuBepcuteTa. Cepust: [lemarornka, 2013.

81



HUcaanaesa E.b.

Bupcknit puwman YYHuT, r. bupck, Pb
bucaesa JI. A., k.¢p.-m.H., Ooyernm
islanaevab5@mail.ru

SJIEMEHTBI TEOPUU YUCEJI B IIIKOJIBHOM KYPCE

Pecdopmer MaTemaTHdeckoro oOpa3oBaHMSA, 3aTparuBas COJCpPKAHUE
IIKOJBHBIX IPOTPaMM, HEU3MEHHBIM COXPAHAIOT HEKOTOPOE SIPO U3 TeM, 0e3
KOTOPBIX yJalrrecs He IMOTydaT MOJTHOTO MPEICTABICHUS O MATEMAaTHKE U e
MeTonax. K Takum TeMaM OTHOCSITCS HEKOTOPBIE pa3ellbl TECOPUU YHCEI.

Teopus umcen — omHa W3 JAPCBHEUIINX MATEMAaTHUYECKUX TEOPHH,
pa3zen MaTeMaTHKH, IIEPBOHAYATIBHO M3YYaBIINIA CBOWCTBA IIEJBIX Yrcel. B
COBPEMEHHOM TEOpUH YHCENl pacCMaTPUBAIOTCS M JIPyrHe THUIBI YHCEN —
HampuMmep, ainreOpanvyeckue ¥ TPaHCIEHACHTHBIE, a TaKkke (QyHKINU
Pa3IMYHOTO MPOMCXOXKACHHS, KOTOPhIE CBS3aHBI C apU(PMETHKOH IEJbIX
yucenm M MX 0000uieHuit. Teopus yucesn okasaja BIMSHHE Ha pa3BUTHUE
MaTeMaTHYeCKOro aHalMu3a, I'eOMETPHM, KIACCHYECKOH U COBpPEMEHHOMH
anreOphl, TEOPUH CYMMHUPYEMOCTH PSAZIOB, TEOPHUHU BEPOATHOCTEH U JIp.

HdemumocTh — QyHAaMEHTaIbHOE TOHATHE anreOphl, apupMeTHKd u
TEOPUH YHCEJN, CBSI3aHHOE C olepanueil aeneHus. Bompocamu menmmocta
qrices 3aHIMAaJHCh enle MaremaTuku Jpesreit [ perum. B Teopuu uncen nvmu
ObLIa TIpoBeIeHa OoJbInas padoTa 10 THITOJIOTHH HATYpalbHBIX drced. OHu
JeMIA MHOXKECTBO HATYpPaJbHBIX YHCEN Ha KJIACCHI, BBIOCINSASA KIACCHI
COBEPIIEHHBIX YHCEN, IPY>KECTBEHHBIX YHCEN, (GUTYPHBIX YHCEI, IPOCTHIX
yucen u Ap. B kuure EBknuaa «Hauama» copepKuTcs 0Ka3aTeNbCTBO
0OECKOHEUYHOCTH MHOXKECTBAa IPOCTBIX 4Hcel. JlpeBHerpedeckuil ydeHblit
OpatocdeH Haren crnocod COCTaBICHUs TaOJINIL MPOCTHIX YHCEIN, Ha3BaHHBIN
Mo37iHee «petreTo DparoceHay. Brinan B u3yueHue Npu3HAKOB ASTUMOCTH
grcen BHec bres [Tackans. OH HamIen anropuT™ Ui HaXO0XKICHUS TPU3HAKOB
JeTTMMOCTH JIF000TO 1IeJI0r0 4Hcia Ha Jro0oe JApyroe Iejoe 4ucio, W3
KOTOPOTO CIIEAYIOT BCE YacTHbIE MpU3HaKH [1].

DJIeMEHTHl TEOpUU MEIIMMOCTH PAcCMaTpUBAIOTCA Ha MPOTSHKEHUH
Bcero oOydeHHs MaTeMaTHKU B mIkoiie. Hampumep, B 5 kiacce m3ydaercs
TeMa: «/lenmMocTh HaTypaibHBIX 4rcen». Ha maHHyo TeMy OTBOIUTHCS 19
gacoB. B 6 kiacce B Hawaje MEpBOW YETBEPTH HIET CHCTEMATHU3alUs U
obobmenne Tembl «JlemumocTs umcem». [lamee, 3J€MEHTHI TEOpHHU
JETUMOCTH BCTPEUAIOTCSI NPHU W3yYeHHH TeMbl «OTHOIIEHHE dYHCeNl W
BenmuunH», «llempie Ynciaa», HO OCHOBHAs 4YacTh NMporpaMmbl (38 dacoB)
MOCBANIICHA HW3YyYEHUIO TeMBl «ParmoHampHBIE YHCla», KOTOpas IOTOM
IUTAaBHO MEPEXONT B M3YUCHHE ACCATHIHBIX qpo0eii 1 Ha MPOTSHKEHUH BCei
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YeTBEPTOM  YETBEPTH  MPOUCXOMUT  3aKPCIUICHHE, KOPPEKIHs U
cUCTEeMaTH3alYs 3HAHUH yJyanmxcs o reme «JIpodu». B 7 knacce ameMeHThI
TCOPUM YHCENT BCTPEYAIOTCA NP M3yYeHUH TeM «OIHOWICHH U
MHOT'OYJICHBDY, @ IMEHHO TPU M3YYCHUU JICICHUS OJHOWICHA U MHOTOYICHA
Ha omHOWICH. Jlanee, mpu M3y4eHUH TeMbl «Pa3iiokeHre MHOTOYIICHOB Ha
MHOYXHTEIH» MOXKHO BBIJICIIUTH HEKOTOPBIE JIEMEHTHI TEOPHUH JIEIIMMOCTH, a
MMEHHO, BBIHECEHHE OOIIero MHOXHTEII 3a CKOOKH, MpHUMCHEHHE
HECKOJBKUX CIIOCOOOB pa3io)KeHUs] MHOTOWICHA Ha MHOXKHTENH. Tak iKe,
3JIEMEHTHI TEOPUH ICTUMOCTH MOXKHO BBIICIHTE B TeMe «AnreOpandeckue
IpoOm», a WMEHHO, TpUBeAeHHEe Ipobeli k oOmeMy 3HaMEHATENI0 |
YMHOKEHHE, W JelieHne anreOpamdecknx apodeil. B 8 xmacce ameMeHTHI
TCOPUM JICIUMOCTH MOXKHO BCTPETHTh B Hayaje MEPBOM YETBEPTH MpHU
M3y4YCHUH TeMBbI « Anredpanieckue Apoou. ApupMeTHieckre onepamiuy Haj
anredpandeckuMu JpoOsiMi». B OCHOBHOM 3JI€MEHTBHI TEOPHU JETMMOCTH
paccMOTpeHbI B paszzeie «CII0KeHHE U BBIYUTaHHE aIreOpandeckux npooei
C pa3HBIMH 3HAMEHATEISIMU», «YMHOXKEHHE U JIeNIeHHe anreOpanyecKux
npobeity, «KBaapaTtHsie ypaBHeHus. Teopema bezy». OCHOBHBIMU TEMaMH B
Kypce 9 Kiacca TpU PACCMOTPEHHH TEOPUU IEIUMOCTH SBISETCS TEMBI
«KBampatHei TpexuieH», «Pa3mokeHHe MHOTOWIEHA HAa MHOXHTEIM» U
«/lemenre MHOTOWIEHA HAa MHOTOWICH». JTa TeMa XOPOIIIO PaCCMOTPEHa IpH
YIIyOJICHHOM HM3YYCHHH. DIIEMEHTHI TEOPHH JEIUMOCTH BCTPEYAIOTCS Ha
npoTspkeHun Bcero 10 kimacca. Borpmmoe BHUMaHWE YYHTENs YICNSIOT
noaroroske k ETD [2].

Takum 00pa3oM, B OCHOBHOM, SJIEMEHTHI TEOPHU YUCEJ B LIKOJIHHOM
Kypce MaTeMaTHKU IPEACTaBlIeHbl B pasjenax «J/leauMocTh HaTypaibHBIX
yucem», «Jemumocts uucem». Tema «/lemuMocTh uucen» BKIIOYEHA B
porpamMMy 10 MaTeMaTHKe JJst 5S- 6 KJIacCOB M MOYTH HE PacCMaTpUBAETCSI
B 7-11 xmaccax. XOoTss M B KOHTPOJbHO-H3MEPUTENBHBIX Marepuaiax
TOCYIapCTBEHHON HWTOTOBOW AaTTECTAllMU 3aJadd IO 3JIEMEHTaM TCOPHU
YHCeN MPUCYTCTBYIOT.
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OJIMMITHAIBI ITO ®U3UKE KAK CPEACTBO PEAJIN3ALINN
WHIUBUIY AJTBHBIX OBPA3OBATEJILHBIX TPAEKTOPUI
OBYYAIOLINXCSL

OmuMrnuansl — oOgHAa W3 OOWIENIPU3HAHHBIX (GOpM  padOTBl ¢
OJJapeHHBIMH IIKOJbHUKAaMH. JlocTimkeHWe ycrexa oOydaromerocss B
MIPEAMETHON OJIMMITHAE HEBO3MOXKHO B YCJIOBHSX, IPEISTCTBYIONIINX €TO0
MIOJTHOLIIEHHOMY Pa3BHTHIO. TakiuM 00pa3oM, OCHOBHOH (DyHKIMEH ydHTems
CTaHOBHUTCS NPOCKTUPOBAHUE M CO3JIaHHE TAKOH 00pa3oBaTeNbHON Cpelsl,
KOTOpasi cocoOcTBOBasa Obl CAMOPA3BUTHIO JIMYHOCTH 00YYalOLIerocs

CouunanbHO-9KOHOMHUYECKAsl CHTyalus, KoTopas chopMmupoBajiach B
oOliecTBe, oOmpeaeiWiIa Iepe] CHCTEMOW o00pa3oBaHusl 3ajgady [0
(OPMUPOBAHUIO MOKOJICHHSI IMPOKO 00Pa30BaHHBIX — BEICOKOHPABCTBEHHO
BOCIIMTAaHHBIX, ACJIOBBIX U MPEANPUUMYNBLIX MOJIOJIbIX Jnoneﬁ, TOTOBBIX B
CUTYaIUsIX BEIOOpa CaMnM ITPUHUMATh OTBETCTBEHHBIC PELICHUS.

B MozpepHM3anny COBPEMEHHOTO IIKOJIBLHOTO 00pa30BaHMs, B CBSI3H C
9THM, OCOOBI aKIEHT HampaBleH Ha (OPMUpPOBAHHE Y4EOHBIX
YHHUBEpCAJIbHBIX IEHCTBHH KaXKJOro Y4YEHWKa, Ha IIPEAOCTABICHUH €My
BO3MOXKHOCTh PEaM30BaTh CBOM WHAMBHJyaJbHBIE CIIOCOOHOCTH, Ha
MIOJTyYeHHE TIOTHOIIEHHOT'0 00Pa30BaHMs BEICOKOTO YPOBHS.

Hem3upass Ha O00JbIIOE KOJWYECTBO HUMEIOMIMXCSA Pa3pabOTOK M0
opraHu3alnui MW peajlu3alluid OCHOBHBLIX [IPHUHIIUIIOB COBPEMEHHOT'O
00ydeHHs 3a9acTy0 BCTpEeYaeMcs C TOH HEJOCTaTOYHON pa3paboTaHHOCTHIO
BOIIpocCa OpraHu3anu ACATCIbHOCTU YUUTEIA MPEIMETHHUKA C YYCHUKAMMU,
KOTOpas BeIPAXKACTCA B MOCICAYIOMINX IMTPOTUBOPECUUAX

Ha COIMAJbHOM YpPOBHE: MEXAy TpeOoBaHWsMU oOIIecTBa W
TOCYAapcTBa, NPEIbsBIIEMBIME K KadecTBY OOpa3oBaHMS YUEHHKOB, M
HEJIOCTaTOYHOM OpWeHTalMed yduTeneld Ha pealu3aldio JIaHHBIX
TpeOOoBaHuUit ISl yUECHHUKOB,;

Ha 00IIeHayYHOM (meparornueckom) YpOBHe: MEXITY
HEOOXOAMMOCTBIO  YIyYIIEHHs  IIpolecca  OOydeHHWss W MaJlod
pa3pabOTaHHOCTBIO METOAMYECKHMX W HAyYHO-TEXHOJIOTHYECKHX OCHOB
IUITAHUPOBAHUS M OPTaHM3aIMHU MPOIEcca 00y ICHUS;

Ha METOJMYECKOM: MEXIy OpUEHTAlMeH 00pa30BaTeNbpHOTO Mponecca
Ha AaKTUBHYIO Y4YeOHO-IIO3HABAaTENbHYIO IEATEIBHOCTh U OTCYTCTBHEM
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00BsICHEHUsI BBIOOpA CIIOCOOOB M KOH(UIYpaluid OpraHu3aiuu paboThl C
00ydJalomuMucs: B pa3HOOOpa3HbIX BUAAX UX Y4eOHOH paboThI O (hHU3HKE.

[ToTpeOHOCTD pelieHus BBIIIEHA3BaHHBIX MTPOTHBOpEUYHi 00ycIoBHIa
aKTyaJIbHOCTh HCCIIEAYyeMOH NpoOJeMbl, Kakas 3aKIo4aeTcs B IOUCKE
orBeTa Ha Bompoc: «KakoBa MeTomuka peanu3anudl WHIUBHIYaJTIbHOM
oOpa3oBaTebHOM TPaeKTOpHH, CONEHCTBYIOIIEH BOBJICUYCHHUIO
OOydJaromuxcsi B  OJMMIMAJHOE [BIKCHHE W  JOCTIDKCHHS UMH
IUIAHUPYEMBIX PE3yJIbTaTOBY.

B cooTBeTcTBHE ¢ MPOTHBOPEUMSAMH U IPOOIEMOH MOXKHO BBIPa3UTh
TeMy uccnenoBanus «OMUMIHMaasl Mo (GH3HKE KaK CPEICTBO peatnu3alin
WHJIMBUIYAJIbHBIX 00pa30BaTeIbHBIX TPACKTOPHH 00YYaIOIIIXC .
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HYJKHBI JIU ®PEVMBOPKH JIJISA CSS: BOOTSTRAP U
TAILWIND CSS

CSS (Cascading Style Sheets) — 3To s13bIK, KOTOPBIA HCTIOIB3YETCS IS
odopmiieHHsT BeO-CTpaHHUIl U CO3TaHus CTHIeH s anemeHToB HTML) [3].
C ero nosiBinerueM B 1996 roy, OH cTai CTaHIAPTOM sl HATUCAHUSI CTHIIeH
s caiitoB. OnHako, HanucaHue kadecTBeHHOro CSS-xoga MOXKET OBITh
CIIO)KHBIM U TPYJIOEMKHM MPOIIECCOM, OCOOEHHO JJIsI HOBUYKOB B 00JIacTH
BeO-paspaboTku. B 3ToM ciydae ucnonb3oBaHue ¢peiMBopkoB mist CSS
MOJKET 3HAYUTEIBHO YIPOCTHTH 3afady M YCKOPHUTH MPOIECC CO3MaHUL
caiita. B maHHOW cTaThe paccMaTpuBaeTCs JBa MOMYJSPHBIX (hperiMBOpKa
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quts CSS - Bootstrap u Tailwind CSS 1 ux noTpeOHOCTh B COBpEMEHHOIT BeO-
paspaborTke.

CSS obnamaer OZHUM HEOCIIOPHMBIM IPEUMYILIECTBOM - IIOJHAs
cBoOOma u3aifiHa M BO3MOXHOCTh  CO3JIaHUSl  YHHUKaIBHBIX U
WHIUBUIYAIBHBIX CTHJICH U KaKAOro sjeMeHTa Ha crpanune. LleHoit
9TOMY SIBJISICTCS €T0 CIO0XKHOCTh - HAIMCAaHWE CTWIEH M KOMIIOHEHTOB
MOXeET OBITh OUYCHb TPYJOEMKHM H 3aHIMAaTh MHOTO BPEMEHHU.

CSS mpuHATO THCAaTh B OTACIBHOM (hailiie, 9TO BEIET K emle IBYM
npobmemam. IlepBas, HEOOXOAMMOCTh NPABHIBHOTO HANMCHOBAHUS
KiaccoB. Hepeako pa3paboTUMKK CTAIKMBAIOTCS C CHTYalMeH, 9To BpeMs,
MIOTPAaYeHHOE HA HAlWMCaHWE KoJa MEHBIIE WIH pPaBHO BPEMEHH,
HEOOXOAMMOMY JJIs TPHUAYMBIBaHMS NOHITHOrO Ha3zBaHMsA. Ha sTom
OCHOBBIBACTCS U BTOpas mpodiema - daitasl ¢ CSS MOTyT comepaTh MHOTO
CTPOK, U, €CJIM Ha3BaHUsI HAIIMCAHbI IJIOXO, IIPU MOMBITKE MOHATbH, ISl 4Ero
HY’KHA Ta, WM MHasl CTPOKa, YiJIeT MHOTO BPEMEHH.

Bootstrap — 310 omun wu3 ¢peilimopkoB mis CSS, KOTOpHIH
MPEIOCTABIISIET LIMPOKUI BBHIOOP TOTOBBIX KOMIIOHEHTOB JUI OBICTPOTO
coznanus caiita [2]. HekoTopble TEXHOJOTMM HCHOJB3YIOT €ro “u3
KopoOku”, Takme, kKak Razor Pages m Blazor. Cpemu mnpemmyriects
UCTIONB30BaHMs Bootstrap MOXKHO BBIIEHTS:

e [0TOBBIC KOMIIOHEHTHI: (PEHMBOPK NPENOCTABISIET OMOINOTEKY
TOTOBBIX KOMITIOHEHTOB, TaKMX KaK KHONKH, ()OpMBI, TaOIUIBI ¥ MHOTOE
JpyTOe, 4TO YIPOIIaeT H YCKOPSIET Mpolecc pa3paboTKu caiTa.

e AnanTuBHOCTE: Bootstrap MMeeT BCTPOCHHYIO aJaNTHBHOCTh U
MOJIAEP’KKY MOOMIIBHBIX YCTPOMCTB, YTO 0OECHEeunBaeT XOPOIIyi padoTy
caiiTa Ha pa3JIM4YHbIX YKpaHaXx.

OpHako mpocToTa MMEeT IIeHy. [JIaBHBIM HEJIOCTaTKOM SIBISETCA
OTCYTCTBHE YHHUKAJIHHOCTH. VICIIOIB30BaHNE TOTOBBIX KOMIIOHEHTOB MOXKET
NIPUBECTH K TOMY, 4TO caliT OyJeT BBIMVISIETh CTAaHJApTHO M OaHAIBHO.
Kpome Toro, Bootstrap mMeeT 10BOJIBHO TSXKEJBIH BEC U MOXKET 3aMEUIUTh
3arpy3Ky caiTa, ecid HeoOXOAMMO 3arpy3uTh MHOXKECTBO KOMIIOHEHTOB.
Hcnonb30BaTh MOXHO €CITM HE HYXXHO 3a00THThCS 00 0OpMIIEHHHU caiiTa,
HarpuMep JUIsS CO3/IaHusl TaHeIN aJMHUHUCTPATOPA.

Tailwind CSS — 310 oTHOCHTEIBHO HOBBIH (peiiMBopk s CSS,
KOTOPBIH aKIEHTHPYET BHMMaHHWE HA TOTOBBIX CTHISIX W IPEIOCTABIISET
OompITyl0 THOKOCTH B CO3JIaHMHM YHUKAIbHBIX Im3aiHOB [4]. Cpemu
npeumMyniecTB ucrosb3oBanus Tailwind CSS MOXHO BBIIETUTD:

e ToToBble cTHIM: (PEHMBOPK MPEJOCTABIAET FOTOBBIE KIACCHI AT
BCEX OCHOBHBIX 3JIEMEHTOB, YTO YNPOILAET MPOLECC CO3MAaHMs Iu3aiiHa U
YCKOpSET pa3paboTKy canTa.
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e JlerkoBecHocts: Tailwind CSS siBnsieTcst JerKOBECHBIM U OBICTPBIM
(peiiMBOpKOM, KOTOPBIH MO3BOJISAET YAAJIUTh HEUCIIONb3yEeMble CTWIIM W3
cOOpKH, 4TO IOMOTaeT YCKOPUTH 3arpy3Ky caiTa.

e Jlpocras ajganTHUBHOCTh: (PEHMBOPK HMMEET BCTPOCHHYIO
aJIalTUBHOCTG W MeJIWa-3alpoChl, YTO IIOMOTaeT CO3JaTh aJalTHBHBIHI
I3aitH 0e3 TOTIOTHUTEIbHBIX YCHUITHAH.

I'maBHO# mperensueit k Tailwind sBnsgercs inline cTinp Hanucanus. B
otrimmuue ot CSS, crrmn mumryTes npsmo B HTML. MHokecTBO KITaccoB, u3
KOTOPBIX, KaK KOHCTPYKTOp, coOHMpaeTcs [AW3aiiH MOTYT BBITJISIETD
Harpy>kKeHO M HEMOHATHO. KOMIIOHEHTHBI TOIXOX B COBPEMECHHBIX
JavaScript-dpeiimBopkax perraeT npobiieMy ¢ IeperucoIb30BaHUEM KOIA U
YUTAEMOCTbIO, TaK KaK IMOHATHO, KAKOH 3JIEMEHT 32 YTO OTBEYAET.

Exxeroansiit onpoc cpenu paspabotunkoB The State of CSS [1]
[IO3BOJIIECT OLICHUTH TEKYIIEE MOJI0KEHUE HA phIHKE TexHosorui. Mexons us
JIAHHBIX MOYKHO CJIeNIaTh CJIC/YIOIIHE BHIBOIBI:

e Pacrer mnomynspHOCTh (peliMBOpPKOB: B 1enoMm yucthiii CSS
HCIOJIB3YIOT BCE MEHBILIE JHOACH.

e Bootstrap X0Tb IOCTEIIEHHO U TEPSET CBOIO MOMYJIAPHOCTH, BCE CIIE
ucnone3yercs Bo MHorux mnpoekrax. C 45% B 2019 romy mpousonuio
nagerue 10 30% B 2022. CBsizaHO 3TO KakK pa3 C TE€M, YTO IOJIb30BATEISIM
MHTEPECEeH YHHUKAJIbHBIN IN3aiiH, a He Ma0IOHHbBIE KHOIKH U (DOPMBI.

e Tailwind ke HaoOopoT HabupaeT o6opotsl. Ecin B 2019 mmmms 5%
KOPPECIIOHJICHTOB HCIOJIB30BAJI0 3TOT (pPeiMBOPK, a CIBIIIATIO O HEM
Menbiie  50%, mo wroram 2022 Troma ero HMCmodb3yrT  36%,
OCBEJJOMJICHHOCTh O HEM cocTaBiseT 96%.

Wtak, B [gaHHOIl cTaThe OBIIO PACCMOTPEHO JBa MOIYJISAPHBIX
¢dpeiimBopka st CSS - Bootstrap u Tailwind CSS. O6a ¢peiiMBOpka UMEIOT
CBOM TPEHMYIIECTBA W HEJIOCTATKH, W BBHIOOP 3aBHUCHUT OT KOHKPETHBIX
noTpeOHOCTEeH M 3a1ad paspaboruymka. Bootstrap mpemocraBisieT TOTOBbIE
KOMITOHEHTBl ¥ UMEET HIMPOKYIO TOJIEPKKY, YTO YIPOLIAET U yCKOpSeT
npouecc paspabotku. OJHAKO, €ro HCIOJIb30BaHHE MOXKET ITPHBECTH K
OTCYTCTBUIO YHHKAJIBHOCTH JAW3aiiHA M 3aMEUICHUIO 3arpy3KH CTPaHHMIBI.
Tailwind CSS, B cBo0 ouepep, aKIIEHTHPYET BHUMaHUE Ha TOTOBBIX CTHIISIX
W TIPEJOCTaBIIAeT OOJIBUIYI0 THOKOCTh B CO3JIaHWH YHHKAJIBHBIX JTH3aifHOB.
OjHaKo, ero UCIOJIb30BaHNEe MHOXKECTBA KJIACCOB MOXET IMPHBECTH K Ooiiee
TPYAHOMY YTEHHIO Kojaa. B menom, ucronszoBanue ¢peitmBopkos mist CSS
MOXET 3HaYUTENIbHO YIPOCTHTh M YCKOPUTD Mpoliecc pa3pabOTKyU caiiTa, HO
BBIOOP KOHKPETHOTO (peWMBOpKa 3aBHCHUT OT ONbITAa M TOTpeOHOCTEH
paspaboTumKa.
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JJOI'MYECKHE 3AJAYU U METO/IbI UX PEHHIEHUSL

OsmMrnuaHple 3aJaHus MIKOJIBHOTO Kypca 10 MaTeMaTHKE HEPEeaKo
TpeOYIOT NPU PEUICHUH 3HAHUHN O TeOpUH rpadoB.

Ha npakTtuke mMeTox rpadoBOro MOJISIMPOBAHMS IPUMEHSETCS €CIIU B
YCIIOBUE OMUCAHBI CYNIECTBYIONINE O0BEKTHI TFO00H PUPOJIBI ¥ OTHOIICHHUS
MEXIy HUMH, KOTOpbIe MOXHO M300pa3uTh B BUJIE BEPIIUH U pedep rpada,
a TaKXKe eCIM 33j1a4a IMeeT KOMOUHATOPHBIIA Xapakrtep [2].

YacTo BcTpewaroTcs CTaHAApTHBIC JIOTHUECKHE 3aJadH, KOT/a HYXKHO
OTIPEJETIUTH KOJMUYECTBO ITyTeH U HAWTH KPOTYANIINHA 13 HUX, paclpeaeInTh
B 3aBHCHMOCTH OT PacCMaTPHBAEMBIX YCIOBUI 0OBEKTHI, HAIPHIMED, JIFOACH
3a CTOJIOM, IIaxMatkl Ha Jocke. Crnenyromas 3aa4a paccMaTpuBaeT ciydai,
KOTJla HYXXHO OIIPEeNUTh KaKoe MECTO 3aHAJI TOT WJIM WHOW YJaCTHHK
coctszanus [1;3].

IIpumep 1. Ha copeBHOBaHmsX 1o maxmaram Huxkura, Cepreit, Kocrs,
Burs 1 Muxaun 3aHsuid nepBble mAThb MecT. MHEHUs cyliell 0 TOM, Kak
pactpenenuiIuch MecTa MeKAY MOOSIUTENSIMI, Pa30IIUINCE.

1 cynps: Hukura Ob11 nepBbiM, a Cepreit 1 KocTs — BTOpeIM 1 TpeTbUM
COOTBETCTBEHHO.

2 cynwst: Huxura Oblm BTOpHIM, a Bursd M Muxaun — TpeTbuMm H
YETBEPTHIM COOTBETCTBEHHO.

3 cynps: Muxaun ObUT IATEIM, @ BUTS - BTOpBIM.

4 cynps, mpeacenaTeNb Kypu Ha 3TUX COPEBHOBAHMAX, CKa3al, 4TO
KaX/bIH U3 HUX C/eTall OJHO NPAaBUIIBHOE U OJJTHO HETIPABUIILHOE 3asIBICHUE.
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C yderoM TOro, 4yTO CjIOBa IIOCNIE 3alATOW CUYUTAIOTCS KaK OJHUM
BBICKa3bIBAaHHEM, ONPEEINTE KaKOe MECTO 3aHsUT KaXKAbIH U3 IIaXMaTUCTOB?

Pewenue. IToctpouM rpad, B KOTOPOM COOTBETCTBEHHO BEpPIIMHAMHU
ABJISIIOTCSl UMEHa MajbYMKOB M 3aHATble MMU Mecra. PeOpa rpada —
BBICKa3bIBaHus cyneit. (Puc.1)

IIpencenatens X0OpU cKka3al, YTO KaXKIbIA U3 CyJel caenan TOJIBKO
OJTHO MPaBHJILHOE 3asBJICHUE.

BrickaspiBanue o6o3naueHHble pedpamu H-1, K-2, B-3 u M-4 Bmecte
OyxnyT BepHsl. (Puc.2.a)

N

OO & & o

Puc.1. I'pad), cooTBETCTBYIOMHNIA BCEM BBICKA3BIBAHISIM CYICH.
Tak kak paccmarpuBas Jt00OW npyroit rpad wmbl HabOm0OZaeM
TepeceueHne, 9ero He JOJDKHO OBITh NCXO0s U3 yCiIoBHs 3anaun. (Puc.2.6)

@@@/@/@ ©® O g .
o L N B
O & & dollod o o o

a) o)

Puc.2. I'padbr, 0TMH U3 KOTOPBIX SABISIETCS OTBETOM 33a4H.

B pesynbrare pemieHUs] MOIy4YHiIcs Trpad, COCTOSIIUNA TOJbKO U3 4
pedep. (Puc.2.a) OtBeTOM maHHOM 3ama4n sBisgercs: Hukura 3aHsuT mepBoe
Mmecto, Kocts BTOpoe, Buts Tpethe, Muxamn yerseproe, a Cepreit nsatoe.

W3yuenune 3amaHuil naHHoro tuma B 5-6 Kjaccax HalleleHbl Ha
chopMHupOBaHHE OPUEHTUPOBOYHONW OCHOBBI JIEHCTBUI NIPH PEIICHUH 3a/1a4
no teopun rpadgoB U KOMOWMHATOPUKU. Kpome TOro, B ONMMITHAABI IIO
MaTeMaTHKEe BKJIIOYAIOT TaKWe 3aJlayd, MOTOMY YTO OHH MOTYT OBITh
WCIIOJIB30BaHbI il Oojiee MOJTHOrO MOHUTOPHHTA 3HAHUS TECOPETUYECKOTO
Marepuaga W  HMHTEJUIEKTYAIbHOH  NEATENhbHOCTH  ydJalluxcsi B
00pa3oBaTeILHOM IIPOIIECCE.

Jluteparypa
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MNPUMEHEHHME DJIEKTPUYECKOI'O TOKA
B KOCMETOJIOI'NA

AXTyaJIbHOCTh BBIOpDAaHHOW TEMBI: B HACTOSIIEE BpPEMsi BO MHOTHX
CTpaHaX MIUPOKO MCIOJIB3YETCs JICUCHHE C TIOMOIIBIO DICKTPHUYCCKIX TOKOB.
CO6I)ITI/I$[ u 3KCHepI/IMeHTBI, KOTOpI)Ie II03BOJINIIN y‘IéHLIM cOo31aThb
HCTOYHUKH TOKA, COBEPIICHCTBYSCH IIIAT 32 IIAroM, IIJTH BIEPE, TI03BOIIMIN
UM CO31aTh HOBBIC PUOOPHI M TEXHOJOTHH. V3ydeHne KUBOW MPUPOIEL, B
YaCTHOCTH DJICKTPUYECTBA B JKMBOW NPHUPOJE U OPraHU3MAaX, MO3BOJIHIIO
C03/1aTh CETOAHAIIHAE TATbBAHNICCKUE SJIEMEHTHI H aKKYMYJISITOPBL, BCE TO,
YTO BOIIJIO B OOBIEHHOCTD HAIIEH KU3HHU.

Lenr paboThl: wu3yueHHWE U CHUCTEMaTH3allus MaTepuaiga o0
SHEK"['pI/I‘IeCKOM TOKEC U HpI/IMeHeHI/II/I €0 B KOCMCTOJIOTHUH.

3anaun paboOTHI: M3YyYUTHh U MPOAHATM3UPOBATH HAYUHYIO M YUEOHYIO
JmTepaTypy; 3HAKOMUTHCA C METOAAMH HpI/IMeHeHI/IH 3HeKTpI/I‘IeCKOFO TOKa
B KOCMCTOJIOTHH, q)OpMyJ'II/IpOBaTB HaHpaBJ’IeHI/Iﬂ TIOJIC3HOT'O UCITIOJIB30BAHUSA
MOy YUBIIHUXCS PE3YIBTATOB.

Ou3nka W MEIWIMHA — 3TO HAYKH, KOTOPHIE OYEHb TECHO CBSI3aHBI
MexIy coboit. Het HU 0fiHOI 00acTH MEIHITUHEIL, T/1¢ OBl HE IPUMEHSUIIUCH
¢usndeckue npubOopel. Kocmeromoruss — 3TO HaydHas JAUCIUILIHNHA,
M3yYarolias METObI IUATHOCTUKH, JICUCHHS 3a00JIeBaHUA, MPO(QUITAKTAKH,
YCTpaHEHUS KOCMETHYECKHX HEJOCTaTKOB KOXH, BpOXKICHHBIX U
IprOOPETEHHBIX Ie()EKTOB TOJIOBHIL, JIUIA U TEJIA, & TAKXKE OCYIIECTBIISFOIIAS
MPOBEPKY Ha OE3BPEIHOCTh KOCMETHYECKHX CPEICTB, CO3IaBacMbIX U
BBITYCKAEMBIX KOCMETHIECKOM MPOMBIIIIICHHOCTBIO.

Pa3BuTHEe COBpEeMEHHOW MEIUITMHBI HEBO3MOXHO 0€3 JOCTIKEHHUH B
ob6nacTy (PU3UKH, TEXHUKHA U METOJIOB UCCIICIOBAHUS, CITOCOOOB JICUCHHMS.
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DNEeKTPUUECKUd TOK — 3TO HaNpaBlIEHHOE JBMXKEHUE 3apsSKEHHBIX
yactull. JleficTBHE TOKa HAa OPTaHU3M YelIOBEKa UMEET KaK MOJOKHUTEIbHBIE,
TaKk M OTPULIATEIbHBIE CTOPOHBI. DJIEKTPUYECKUI TOK, MPOXOIs dYepes
OpraHu3M 4YelloBeKa, OKa3blBaeT OHOJOTHYECKOEe, JIEKTPOJIUTUUECKOE,
TEIJIOBOE M MEXaHUUECKoe JAeHUCTBUE.

TlocTosiHHBIN TOK— TOK, KOTOPBIH C T€YEHHMEM BpPEMEHHM HE MEHSET
CBOETO HampaBieHUs. [IOCTOSHHBIN TOK MOXXET OBITh TalbBaHUYECKUM H
HUMITYJIbCHBIM.

lampBaHWYECKM TOK C TEUYEHHWEM BPEMEHH HE MEHSAETCS HH IO
BEIMYNHE (CHJIE TOKa), HM IO HANPABICHHI0. DTOT TOK HCIOJB3YETCS B
MpOoIIeIypax TalbBaHU3AINH, IIEKTpodopesa.

lanbBaHM3amMs—  BO3JEHCTBUE HA  OpPraHU3M  IIOCTOSIHHOTO
3JEKTPUYECKOTO TOKAa MajloOWd CUJIbl M HU3KOro HampsbkeHus. [lelicTBue
MOCTOSIHHOTO TOKAa Ha OPTaHU3M OMPEAENSeTCs €r0 MPOXOXKICHUEM 4Yepes
TKaHU H (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IMI/I CABUTaMU, TIPOUCXOOAIIMMU B HUX. Bo
BpEMs BOSﬂeﬁCTBHH TOKa Ha TKaHH, KaTUOHBI ABUXKXYTCA K KaTOdy, aHUOHBI
— K aHony. HpOI/ICXO]II/IT U3MCHCHHUE HOHHOI'O COOTHOULICHHA B 30HC
BO3ZCUCTBHS, HAKOIUICHHE TIPOMYKTOB DIEKTPONU3a, 0Opa3oBaHHE
OMOJIOTUYECKH aKTHBHBIX COCIWHEHWH, YTO TPHUBOAUT K pa3apakeHUIO
pELenTOpOB, pPAcIONIOKEHHBIX B KOXKE, BO3HHUKHOBCHHIO HEPBHOU
ad¢depenTHOl MMITyIbcaruu. [Ipy rampBaHU3AIMKA aKTUBU3HUPYETCS TaKKe
SHAOKPHHHAS CHCTEMa, YIyd4IlaeTcs KpPOBOOOpAaIIeHHe BHYTPEHHHX
OpraHoB, yBeIMUYUBacTCs JUMGpOOOpalleHre, 3HAYUTEIBHO YIIyYIIacTCs
MeTabosIuecKast ¥ JIe3MHTOKCUKALMOHHAS (DYyHKIIMS TEYEHH.

Bunpl ranpBanmzauuu. B HacTodiee Bpems rajabBaHUYECKUH TOK
MNPpUMEHACTCA JIsA TPOBEACHUA IBYX KOCMETOJIOTHMYCCKUX TIpOoUEaAYyp:
noHodopesa u Ne3nHKpycTauu. Mexay co0oil OHM YaCTHYHO Pa3InyaloTCs
0 CcIoco0y MPOBENIEHUS U PEIIaeMbIM 3aauaM.

Onekrpodopes (moHOPOpE3 IEKAPCTBEHHBI) — 3TO COYETAaHHOE
BO3JICHCTBUE Ha OpraHusm MOCTOSIHHOTO 3JIEKTPUYECKOTO
(TaTbBaHUYECKOT0) TOKA U BBOJMIMOTO C €0 MIOMOIIIBIO BEIIECTRA.

B 3aBucuMocTH OT 3apsja aKTHBHOTO JJIEKTPOJAa M MOJSPHOCTH
BBOJMMOI0 BELIECTBA Pa3IN4atoT:

— karadope3 — BBEICHHE OTPHUIATEIBHO 3apsHKCHHBIX HOHOB (T.C.
aHUOHOB) B KOXKY C KaToja.

— a"adope3 — BBEICHHE IOJIOKHUTEIHFHO 3apsyKEHHBIX HOHOB (KaTHOHOB) C
aHoJa.

TTokazanust Xk MPOBEACHUIO TOMO00HOW TPOIEAYpPHl Pa3HOOOPa3HBI.
Kocmeromorn mpoBoaaT ee mpu CIEAYIONMX THIIAX IMPOOIeM ¢ KOXKeil:
CKOIICHHE TOKCHHOB, JIMIITHEH KUIKOCTH, OTEKH; MOPIIUHBI U HOCOTYOHBIE
CKJIA[IKW; CHIDKCHHAs YIPYrOCTh KOXH, HEJIOCTaTOYHAas BBIpaOOTKa
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KOJUIar€Ha U 3JIaCTUHA; KUCIOPOIHOE TOJIOAAHME KIIETOK, HapyLICHHE
MECTHOTO KpPOBOOOPAILEHHNS; BOCIIATUTENIBHBIE IPOLIECCH, PBIIIN, yrpeBast
Chlllb; LEJUIIOJIUT; CYXOCTb KOXH; IMIMEHTHbIE IISITHA; IIOBBIIICHHAS
BBIPabOTKa KOYKHOTO cajla; OAyTIOBATOCTh JIMIA; MELIKH IT0/1 ITIa3aMHU; aKHE;
pYOLBI; pacIIMpeHHBIE TOPBI; 001Iee UCTOILECHNUE KOXKH.

Hesunkpycranys. i1 mpoBeAeHUs Ae3MHKPYCTAllMH HE HCTIONB3YIOTCS
neyeOHbIC MpemapaThl, €6 OCHOBHOE IIOKAa3aHHE — OYHIICHUE KOXH.
OcymecTBiseTcss OHO TPH TOMOIIM 3JIEKTPUIECKOTO TOKa U IIEJIOYHOTO
pacTBOpa, KOTOPHIH 1MOJ BO3JCHCTBHEM TOKA B IITyOHHE IEPMBI M B CATIbHBIX
XKeJe3ax IpeoOpasyercsi B MBUIO, YHUBEPCATBHBIA YHCTSIIMN KOMIIOHEHT.
Oxa3blBaeMO€ BO3/CHCTBHE YCTpaHSACT MNPOOKH B IOpax, YMCHBIIACT
BOCIIaJIEHHUsI, YCKOPSET Mpoueccsl perenepanuu. IIponenypa nokasana ains
KHUPHOU KOKH C PacCIIMPEHHBIMM MOpaMHM, CKIOHHOCTBIO K 0Opa3oBaHUIO
IpbILICH, YrpeBod cblnu. /s ee NpoBeneHUs NPUMEHSIOTCS PacTBOPHI
OukapOoHaTa HaTpHs, KapOOHATa HATPUS WM HATPUS XJIOPHJA.

[MpuHumne! npoBeneHus: mpoueayp. IIpoTokon mnpoBeaeHUs 000UX
IIpOLEAYpP BO MHOIOM SIBIS€TCS CXOXuM. JlId HX OCYLIECTBIICHUS
KOCMETOJIOT BBINOIHSET CIEAYIOINE 3TaIbI:

. HepBplii 3Tan — mnoaroroBka. [loapazymeBaeT ouuIiieHHE OT
KOCMETHKH ¥ IOBEPXHOCTHOTO 3arpsi3HEHUsI, 00€3)KUPUBAHUE KOXKH.
. Bropoii ’Tan — HaHecenne cocTaBa. Ha koxxy miu mpoOiieMHy0

o0nacTe HakKJIaJbIBAacTCS MapieBas Macka, CMOYEHHas B JiedeOHOM
MpenapaTe Wi MeJI0YHOM PacTBope (B 3aBUCUMOCTHU OT BUJIA TIPOIICTYPHI).
. Tpernii 3Tam — o00padoTka »3JjeKTpoAoM. Y OOJIBIIMHCTBA
npoQeCcCHOHANBHBIX ~ YCTPOMCTB JUIA  TajibBaHU3allMM HMMEETCs  JiBa
3JIEKTPO/A: TIACCUBHBIN U aKTUBHBIN. [IepBbIid 1OJIKEH HAXOAUTHCA B PyKax
y TalMeHTa, BTOPOW HCIOIB3YETCS HEMOCPEICTBEHHO Ui 00pabOTKH
poOIeMHOH 00IacTy.
. YerBepThlii 3Tanm —  3aKJII0YHTeJabHBINA. [TogpasymeBaer
HAaHECEHUE MUTATEJIBHOW MAaCKM, JIOCbOHA, YBIAXKHAMOLIETO Kpema,
10JI0OPaHHOTO 10 THITY KOKH.

CpenHsist AMUTENEHOCTD HOHO]Ope3a — 10 30 MUHYT, IE3UHKPYCTALUN
— 10 5 — 7 munyT. Bee nponenypsl 0CyIIeCTBIISIOTCS KypPCOM, COCTOSIINM
13 4 — 6 ceaHCOB, IEPEPHIBBI MEXIY KOTOPBIMH MOTYT COCTaBJIATh OT 1 10
3 menenb. [Ipn HEOOXOAMMOCTH MMOBTOPHBIE KYPCHI POBOJISATCS Uepe3 3 — 4
MecCsIIa OT 3aBEPIICHHUS HA4aIbHOTO.

BoszaeiicTBre 3MeKTpHYECKHIM TOKOM HE TpeOyeT MEeCTHOH aHEeCTE3HH,
B Tpolecce 00paboTKku OOJIe3HEHHBIE ONTYIIECHHS OTCYTCTBYIOT. IlarueHTs
MOTYT OIIYIIATh JErKOE MOKAJIbIBAHUE WIN MPUBKYC METAJIA BO PTY.

IIpotuBonoka3zanus. HecMoTps Ha TO, UTO Tepamusi NEKTPUUECTBOM
OTHOCHTCS K KaTeropuu O€30IacHbIX W MaJOMHBAa3WUBHBIX MPOLEAYP,
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OTpaHUYEHUs K ee IMPOBEACHUI0 Bce Xke cymecTByoT. Kocmeromorn u
(u3MOTEpAIEeBTHL HE COBETYIOT NPHOETaTh K I10100HOMY BO3JECHCTBHIO TIPH:
OepeMeHHOCTH; OOOCTPEHMH XPOHHYECKHX 3a00JIeBaHM; HAIMYUU
METAJUINYEeCKUX HMIUIAHTATOB, 30JIOTBIX HHUTEH B MOTEHIMAJIbHON 30HE
BO37CHUCTBUS, OHKOJIOTHH; UHAUBUYalbHOM HETIePEeHOCUMOCTH
SNEKTPUYECKOTO TOKA; aJUIEPTHM Ha MpenapaTsl, BBOAUMBIE BO BpeMs
MPOLEAYPH; TNXOPaJOYHOM COCTOSHHM; HApYyLIEHHMH KPOBOOOpAIIEHHS 2
WM 3 CTENCHH; MEpIATeNbHOM apuTMHH, 3a00JE€BaHHAX CEPIACUHO-
COCYIHCTON CHCTEMBI; KOXHBIX 3a00JEBaHMAX, OTKPBITBIX paHaX u
HapyIIEHUH [EJIOCTHOCTH KOXKHOTO TIOKpoBa B MpPOOJIEMHON 30HE;
TyOepKyie3e; SHHICTICHM W TICUXHYECKHX paccTpoiicTBax. Ilpouemypsl
CleyeT MepeHEeCTH NPHU BHICOKOM JAaBJICHUM 0 HOPMAIU3AIlUH COCTOSHUU
MalyeHTa.

Ha ceroansmuuii neHb 3JIEKTPUUECKUH TOK HKMEET ILIHPOKOE
IPUMEHEHHE KaK B MEIWIMHE, TaKk U B kocMmerosoruu. Kak u B mo6oit
METOAMKE €CTh PAI IUIIOCOB M MHUHYCOB, NOKa3aHWs K NPUMEHEHHUIO U
MPOTUBONIOKa3aHUA. B Xoze naHHOTO HccienoBaHus, s yOeamnack, 4To
(u3MKa UMeeT BaXKHOE 3HAYCHHUE JJISI MEUIIMHBI M KOCMETOJIOTHH.

B kocMeTronoruu M MeAMIMHE NPUHATO UCIONB30BaTh IMOCTOSHHBIN
3JIEKTPUUYECKUHN TOK C HaIpsLKeHUEM, He npebliatomuM 80 Bt u cunoit He
6onee 50 MA. TIpoHUKas B KJIIETKH, OH 3aITyCKaeT PU3HUCCKIE M XUMUICCKUE
MPOLIECCHI, TPHUBOJSINNE K OJArONpUATHBIM M3MEHEHHSM MECTHOTO W
obmero 3HaueHus. Tak, rajpBaHM3alMs YJIy4dllaeT MeECTHBIH OOMeH
BEIIECTB, YCKOPSIET KIETOYHYIO pEereHeparyio, pacmupsieT COCyIH,
CTHUMYJIUPYET BBIPAOOTKY psAJa TOPMOHOB M TIOBBIIIAET IPOHHIIAEMOCTh
JIEpMBI TI0 OTHOIICHHWI0O K HAHOCHMBIM Ha Hee JIeueOHBIM IpenapaTaM.
OcymiecTBisieMOoe Ha pPErylsipHOW OCHOBE BO3JEHCTBUE  YIydIlIaeT
JIeSITETIBHOCTD CAJIBHBIX JKEJIe3, OMOJIA)KUBAET U 03/I0PABINBAET KOXKY.
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PA3BOP ITPOTOTHUIIA 3AJAHUSA Ne9
OI' THO®OPMATHUKA 2023

B zaganmm Ne9 OI'D wHbpopmarmka 2023 Bam mpemiaraercs

NPOAHANTU3UPOBATH HHPOPMAILHIO, IPEACTABICHHYIO B BUIE CXEM. YPOBEHb
CJIOKHOCTH — NOBBIIICHHBIH. /laHHOE 3aJaHie MOYKHO PeIIaTh HECKOJIbKUMHU
criocobamu, HO s XOTeN OBl pacckaszarh o Ooliee IETKOM U YIOOHOM, HAa MOH

B3I
C TOMOIIIBIO 3TOTO CIIOCO0a MOYKHO PEIaTh JHOObIC 3aJaHUsT, KAKOE ObI

YCJIOBUE HE MPECAIarajloCcb COCTaBUTCIIAMU

3amanue aenuTcs Ha 4 BUaA:
1)HaiiT KOJTM4eCTBO BCeX MyTeH, peACcTaBICHHOU B rpade

2)HaiiTu KoiM4YecTBO TMyTeH, NPOXOASIIMX dYepe3 OINperelEHHBIN
TOpOJI.
3)HaiiTn komMuecTBO IyTed, HE MPOXOAAIINX Yepe3 ONpeeNEHHBIN

TOpPOJI.
4)HaiiT KOJIMYeCTBO MyTeH, BKIFOYAONINX B ce0s MyHKT 2 1 3

PaccMoTpuM HEKOTOpBIE 3a1aHUS:
1) Ha pucynke 1 — cxema jgopor, cBsizbiBaronux ropoga A, b, B, T’

I, E, XK, K u JI. Tlo xaxm0#l 1opore MOXHO JBHTaThCS TOJBKO B OJHOM
HalpaBJICHWH, yKa3aHHOM CTpenkoil. CKOJBKO CYHIECTBYET pa3IHUYHBIX

myTeit u3 ropoga A B ropo,u JI?
E H
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Pemenne: KomuuectBo myteit n0 ropoja X = KOJMYECTBO MyTei
Jo0paThCcsi B JIIOOOH M3 TEX TOPOJOB, M3 KOTOPBIX €cTh mqopora B X.
JIBUTaTHCSI MOYKHO TOJIBKO 110 HAIpPaBJIEHUIO cTpesiouek. C MOMOIIBIO 3TOTO
HAOJFOICHUS [TOCYMTAEM IMOCIICIOBATEIIEHO KOJIMYECTBO IyTCH 0 KaXI0TO
U3 TOPOMOB: A — 3TO MEPBHIi ropoJ, 3HauuT A=1; B b Bagaet oquH nyTh U3
ropoaa A, 3Hauut b=1; B ropon B BnagaeT nBe ctpenouku u3 ropoga A u b,
3HaunT B=A+b=1+1=2; B ropoxa [l Bmamaer ojxHa CTpejika W3 Topoja A,
3HauuT [I=A=1; B ropon I BnagaeT nBe crpenku u3 ropoaa A u /I, 3Hauut
I'=A+]1=1+1=2; B ropoxn E Bnamaer nBe cTpeiku u3 ropoaa b u B, 3Hauut
E=b+B=1+2=3; B ropon X Bnanaer ase crpenku u3 ropoaa I’ u /I, 3HauuT
K=I'+JI=2+1=3; B ropox 3 Bnamaer 4eThipe cTpeiku u3 ropoaos E, B, ' u
K, 3nauut 3=E+B+I'+X=3+2+2+3=10; B ropox 1 BnagaeT ojHa cTpenka u3
ropoaa E, 3naunt U=E=3; B ropon K Bmamaetr oxna ctpenka u3 ropoaa XK,
3HaunT K=XK=3; B ropox JI Bmanaet nare ctpenok u3z ropoaos 1,E.3, KK,
3HauuT JI=M+E+3+K+J[=3+3+10+3+3=22. OTBeT: 22.

2) Ha pucynke 2 — cxema 10por, cBs3siBaromux ropoaa A, b, B, T, 11,
E, )X u K. Ilo xaxpmoil nopore MOXHO ABHUraTbCsi TOJBKO B OIHOM
HaIpaBJICHUH, YKa3aHHOM CTpeikod. CKOIBKO CYIIECTBYET Pa3IMIHBIX
myted u3 ropona A B ropoa K, npoxonsauiux yepes ropon B?

b A

f
) ~
Mg
Pucynox 2.

Pewenne: KosmgectBo myteld 1o ropojga X = KOJUYECTBO IIyTeH
Jo0paThCs B 110001 U3 TeX TOPOIOB, 3 KOTOPHIX €cTh fopora B X. I1pu aTom
€CIIH MyTh JOJDKEH HE MPOXOHUTh Yepe3 KaKoH-TO TOpoJI, HY»KHO ITPOCTO HE
YUUTBIBaTh 3TOT TOPOA NPH MOACUETE CyMM. A eciM ropoj, Hao0opoT,
00s13aTeJIbHO JOJDKEH JISKaTh Ha IyTH, TOT/A JUIsl TOPOJOB, B KOTOPBIE M3
HY’KHOT'O TOpOJia MIYT JIOPOTH, B CyMMaXx HY>HO OpaTh TOJIBKO 3TOT T'OPOJI.
C moMouipo 3TOro HaOJIIOAEHUS TIOCYMTAEM ITOCIIEI0BATEIBHO KOJINYECTBO
nyted 1o kaxgoro uz ropoaos: A=1; b=A=1; B=A+b=2; [=B=2 (A He
YYHUTBIBAEM, TOCKOJIBKY ITyTh JOJDKEH MPOXOAUTH depe3 ropoa B); 1=B=2 (b

95



HE Y4YMUTBIBAaEM, IIOCKOJIbKY IyTh AOJDKEH IPOXOJIUTH depe3 ropox B);
E=B+/I=4; XX=B I'=4; K=JI+E+X=2+4+4=10. Otser: 10.

3) Ha pucynke 3 — cxema fopor, cesi3biBaromnux ropoaa A, b, B, T, 11,
E, X, U, K. Ilo xaxnoit nopore MOXHO IBUraTbCcid TONBKO B OJHOM
HaNpaBJICHUHU, yKa3aHHOM CTpeikod. CKOJIBKO CYIIECTBYET pa3IM4HbIX
myTeit u3 myHKTa A B myHKT K, He mpoxoasmux depes myHKT B?

Pucynok 3.

Pemenne: KommdecTtBo myTed n0 ropoma X=KOJIM4YECTBO IyTeil
J00patkCst B II000# U3 TEX TOPOJIOB, 3 KOTOPBIX ecTh gopora B X. [1pu aTom,
€CIIH IyTh HE JIOJKEH MPOXOAUTH Yepe3 KaKOH-TO ropo/i, Hy>KHO IPOCTO HE
YUUTBIBaTh 3TOT TOPOA TPH MOACYETE CyMM. A eciu ropoj, Haobopor,
00s13aTeNBHO JIOJKEH JIeKaTh Ha IyTH, TOT/A JJIsl TOPOJIOB, B KOTOPBIE M3
HYHOTO rOpoJia UIYT JOPOTH, B CYMMax HY)KHO OpaTh TOJIBKO STOT TOPOI.
C MOMOIIBIO 3TOTO HAONIOICHHS TIOCYUTAEM TIOCIIEAOBATEIHFHO KOIHIESCTBO
myTeit 10 kaxaoro u3 ropogos: A=1; b=A=1; I'=A=1; I=b=1; E=/I=1 (B e
YYHUTBIBaEM, TMOCKOJBKY IyTh HE JOJDKEH MPOXOAUTH dYepe3 ropon B);
K=]1=1; U=I'+E=2; K=XK+E+U+][=5. OtBeT: 5.

4) Ha pucyHke 4 mpejicTaBieHa CXeMa JI0pOr, CBI3BIBAIOIIUX ropoja A,
b,B, I, I,E, X, 3, U, K, JI, M. Ilo kax10¥1 A0pOre MO>KHO ABUTATHCS TOJIBKO
B OJHOM HANpPaBJICHHWH, YyKa3aHHOM CTpenkod. CKOIBKO CyIIeCTBYET
pa3IMYHBIX MyTel u3 ropoaa A B ropos M, npoxoasamux gepes ropox JI, Ho
HE TpoXoAsamux uepe3 ropoa E?

Pucynox 4.
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Pemenune: KommuectBo myteit no ropoga X = KOJIMYECTBO MyTei
Jo0patkcst B J1F000H U3 TEX FOPOJIOB, U3 KOTOPHIX ecTh fopora B X. [Ipu aTom
€CJIM IIyTh JOJDKEH HE NPOXOAUTH Yepe3 KaKOU-TO IOpoA, Hy>KHO IIPOCTO HE
YUUTBIBaTh 3TOT TOPOJ NpH MOACYETE CyMM. A eciu ropoa HaoOOpoT
00s13aTeNIbHO J0JDKEH JISKaTh Ha IyTH, TOT/AA JJISl TOPOJOB, B KOTOPBIE M3
HY’KHOT'O TOpOJia UIAYT JOPOTH, B CyMMax HY>XHO OpaTh TOJIBKO 3TOT TOPOJI.
C moMomIpo 3TOro HAOMIOACHUS TIOCYUTAEM TTOCIEI0BATENEHO KOINIECTBO
myTed mo kaxmoro u3 ropoaos: A=l; b=A=1; JI=A=1; I'=A+]I=1+1=2;
B=A+b+I'=1+1+2=4; E=b+B=1+4=5; 3=B+I+[1=4+2+1=T7;
K=B+3=4+7=11; U=XK+3=11+7=18; K=U1 =18; JI=1=18; M=JI=18. OtBeT:
18.

Jlutepartypa

1.OTkpbITHII OaHK 3amanuit GUIIN.
2.00pa3oBareibHbIi TOPTad Ui MOATOTOBKH K 3k3ameHam PEIIY
oro.

Ky3un JI.A., ITopo3osa J.B.

MBOQOY COIL Ne4 r.bupcka
Ioposzoea D.B. — yuumens ungopmamuxu
porozoval999@bk.ru

PA3BOP TPOTOTHUIIA 3AJAHUSA Ne6
OI' UTH®OPMATHKA 2023

B 3amanuum Ne6 OI'D wumHbopmaruka 2023 Bam npeiaraercs
MPOaHATM3UPOBATh IPOrPAMMYy C YCIOBHBIM OIIEPATOPOM.

CyTB 3aJaHuA TaKOBa, YTO IMMPUBEICHA ITpOrpamMmMa, 3ariiCaHHas Ha AT
s3bIKaX ~ mporpaMmupoBanus:  beiicuk, Python, Pascal, C++ wu
AnropuTMHUYeCKUN SI3BIK. YJ00Hee Bcero paboTaTh C TpOrpaMMOil Ha
ANTOPUTMUYECKOM SI3BIKE, TTOCKOJBbKY MUINETCS OHA HAa PYCCKOM SI3BIKE.
Pasnmuuarorcst TONBKO YCIIOBHS B CAMOH IPOTpaMMe.

PaccMOTpHUM HECKOJIBKO TPUMEPOB:

1. Hmwke mnpuBeneHa mporpamMma, 3amluCaHHAas Ha WSATH SA3BIKax
MPOTPaMMHUPOBAHHS.

Bruto mpoBeneHO 9 3amycKOB MPOrpaMMBI, MIPHA KOTOPHIX B Ka4eCTBE
3HAYCHUH TMEepPEeMEHHBIX S M t BBOIWINCH cleayromue napbl uncen: (1, 2);
(11, 2); (1, 12); (11, 12); (-11, -12); (-11, 12); (-12, 11); (10, 10); (10, 5).
CKoJIbKO OBLITO 3aITyCKOB, ITPH KOTOPBIX IporpaMma Hanedarana « Y ES»?

97



Belicuk Python
DIM s, t AS INTEGER s = int(input())
INPUT s t = int(input())
INPUT t if s>10ort>10:
IFs>100Rt>10 THEN print("'YES")
PRINT ‘YES’ else:
ELSE print("NO")
PRINT ‘NO’
ENDIF
Pascal AJITOPUTMHUYECKH A3BIK
var s, t: integer; anr
begin Hay
readin(s); nen s, t
readin(t); BBOJ S
if (s>10) or (t> 10) BBOJ t

then writeln('YES")
else writeln('NO")

ecin $>10mmu t > 10
To BEIBOZ "'YES"

end. nHaue BbBog "NO"
BCE

KOH

C++

#include <iostream>
using namespace std;
int main() {
ints, t;
cin >>S;
cin >>t;
if (s>10]t>10)
cout << "YES™
else
cout << "NO";
return O;

¥

Pewenue: Ecau mexay napoit uncen crout oneparop «MJIN», To xoTs
OBl OIHO BBICKAa3BIBAaHUE JOJDKHO OBITH MCTHMHHBIM WM 002 BBICKA3BIBAHUS
JIOJDKHBI OBITh HCTUHHBIMH, TO €CTh MJIM OJHO YHUCIIO B Iape JOJDKHO OBITH
6osbiue 10 uam 00a yncina 10IHKHBI ObITH Ooutblie 10, IpoBepsieM HaIlK ITapbl
yyceld. 3aMeTUM, 4TO IporpamMMa HamneuataeT «YES», ecnu ongHa u3
BBEIEHHBIX IepeMeHHbIX S min t Oyner Oosbme 10. 3Haunt, OBLIO 5
3allyCKOB, MpPU KOTOPBIX MNporpamma Hamedarana «YES». B kauectBe
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3HAYCHUH MNEPEMCHHBIX S U t B 3THX Cllydasx BBOAWIIUCH CICAYIOLIUE IMapbl

uucen: (11, 2); (1, 12); (11, 12); (-11, 12); (=12, 11). Otser: 5.

2. Hmxe MpuBCJcHa IMporpamMma, 3alucCaHHasd Ha TATH A3bIKax

IPOTpaMMUPOBAHHUS.
Beticuk Python
DIM s, t AS INTEGER s = int(input())
INPUT s t = int(input())
INPUT t ifs>5andt>5:
IFs>5ANDt>5THEN print("YES")
PRINT ‘YES’ else:
ELSE print("NO™)
PRINT ‘NO’
ENDIF
Pascal ANTOpUTMHYECKUH S3BIK

var s, t: integer;
begin
readin(s);
readin(t);
if (s>5)and (t>5)
then writeln('YES")
else writeIn('NO")
end.

anr

Hay

nens, t

BBOJ S

BBOJ t

e S>5ut>5
10 BeIBOA "YES"
nHaue BeBoL "NO"

BCE

KOH

C++

#include <iostream>
using namespace std;
int main() {
ints, t;
cin >> s;
cin >>t;
if(s>5&&t>5)
cout << "YES";
else
cout << "NO";
return O;

}

Bruto mpoBeneHo 9 3amycKoB MPOTrpaMMBbl, TIPH KOTOPBIX B KadecTBE
3HaYCHWH TIEPEMEHHBIX S U | BBOMUIINCH CleAyIonue mapsl uncer: (6, 8); (3,
5)! (771 2)! (71 7)1 (91 8)! (711 3)! (741 5)! (6! 9)1 (2! 71) CKOHBKO 6I’IHO
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3aIlyCKOB, PU KOTOPBIX Mporpamma Hamedartana «YES»? Pemenue: Ecnu
MEXAy napoi 4ucel ctout oneparop «M», To 00a BeICKa3bIBaHUS JOJKHEI
OBITh MCTUHHBIMH, TO €CTh 00a YKcla B Mape MOJDKHBI OBITH OOJNBIIE 5,
IIpOBEpsAE€M HallM Mapbl 4Yuces. 3aMeTHM, 4YTO IporpamMma HareuyaTaeT
«YES», eciiu 06e BBeéHHBIE nepeMeHHbIe S U t OynyT Oosbie 5. 3HauwrT,
ObLII0 4 3amycKa, PY KOTOPBIX MporpamMMa Haredarana «Y ES». B kauecte
3HAUEHUI NMEPEMEHHBIX S U t B 3THX Cilyyasix BBOAWINCH CIEAYIOLIUE Maphl
gquce: (6, 8); (7, 7); (9, 8); (6, 9). OtBer: 4.

Takum 06pa3oM, MOXHO CIENaTh BBIBOJ O TOM, YTO JUIS aHAJM3a
JAHHBIX IMPOTpaMM HEOOXOMUMO 3HATh KaK pPabOTalOT [Ba JOTHYCCKHUX
omnepatopa «W» u «WJIW», ymeTp 4WTaTh TporpaMMy U TMOACTABIATH
COOTBETCTBYIOIIHE Maphl YHCE.

Jlutepatypa
1.O1kprITHIN G6ank 3apanuii OUTTN.

Jlaznenko P.A., [InxTopaukos C.B.
b® YVYHuT, r.bupck,Pb
Tuxmosnuxos C.B.-k.¢h-m.H.
rlaznenko@gmail.com

PA3PABOTKA AUC JJIAA YITPABJIEHUSA
NH®OPMAIIMOHHBIMH NPOLIECCAMU ®PUTHEC-KJIIYBA

CoBpeMeHHbIE TEXHOJIOTMH CTPEMHUTEIBHO BXOAAT BO Bce cdepbl
HaleW >KU3HHW, OMOrasi ONTHMH3HPOBATh U PalMOHAIM3MPOBATh MHOTHE
mporiecchl. B "acTHOCTH, B mocieaHue rofsl HaOmromaeTcs Bce OONBIIN
HWHTEpEC K WCIOJb30BAaHUIO AaBTOMATH3MPOBAHHBIX HWH()OPMALMOHHBIX
cucreM (AUC) nns ynpaBneHus: OU3HECOM.

durHecc-KIyObl — HE HMCKIIOYEHHE W3 3TOTO CHHCKA. YTIpaBIICHHE
nHpOpMaNMOHHBIMKM TIpolieccaMu  (UTHecc-KiIyba - CIIOKHAs 3ajaya,
TpeOytomast OonpuIoro o0bemMa BpeMEHH U pecypcoB. UToOBI ycnemrHo
yIpaBIATh pUTHECC-KIyOOM M 00€eCTIeunTh MaKCUMaJIbHYI0 3P )EKTHBHOCTH
ero paboThl, HEOOXOJMMO UMETh HHCTPYMEHTBI, KOTOpPBIE MTOMOT'YT OBICTPO
U TOYHO OLIEHUBATH 3 (HEKTUBHOCTD AESATEIBHOCTH MOJpa3/ieNeHui Kiryoa.

B aroii cBs3u pazpabotka AVC s ynpasineHust HQOpMaMOHHBIMA
nporeccaMu  pUTHeCC-KIIy0a CTaHOBUTCS BCcE  Ooliee  aKTyallbHOM.
IIpumeHeHne TakoW CHCTEMbl 3HAYNTEIBHO MOBBIMAET 3()(HEKTHBHOCTD
yHpaBieHUs] KIyOOM, IIO3BOJSIE OTCIEXKHMBAaTh W aHAIM3UPOBATH MAcCCy
JAaHHBIX, CBS3aHHBIX C pPACHHCaHWEM 3aHATHH, IIOCEIIaeMOCTEHIO,
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OyXxrajTepckoil OTUETHOCTBIO, YNpPABICHHEM IepcoHalIoM U T.A. Beap ¢
Ka)XIbIM JTHEM PacTeT KOJIWYECTBO IOCETHTeNei Kiy0a, a COOTBETCTBEHHO
YBEIMYHMBAETCS M paboTa TAKOTO OM3HECa B LICJIOM.

OnHUM M3 TJIAaBHBIX IPEUMYILECTB aBTOMAaTHU3UPOBAHHOM CHUCTEMBI
ynpaBieHust (pUTHecc-KIIyOOM SIBISIETCSl €€ CIIOCOOHOCTh HaKaIuluBaTh U
aHATM3MPOBAThH OONBIINE 00BEMBI JAHHBIX, KOTOPHIE MOKHO HCIIOJIb30BAaTh
JUIS IPUHATHSI BOXHBIX pemeHud. KpoMe Toro, Takas cuctema IO3BOJISIET
aBTOMATH3HPOBATh BCE OM3HEC-TIPOLIECCH, UTO B CBOIO OYEPE/b YMEHBIIAET
3aTpaThl Ha OIUIATy EPCOHATA U YMEHBIIAET BEPOATHOCTh OMIHOOK.

Pazpabotka AVIC mis ynpaBieHHss WHPOPMAMOHHBIMH MPOIECCAMU
¢utHEeCcc-KiTyba - 3amava, TpeOyromias WHAWBUAYAIbHOTO TIOIXOJa U
COOTBETCTBYIOIIETO YPOBHSA KoMmneTeHIMU. Ho mpu npaBuibHOM peanuzanuu
W BHEAPCHUM TaKOW CHUCTEMBI, (PUTHECC-KIyObl IOJy4aT CEpbe3HBIN
MHCTPYMEHT U1l MAaKCUMAJIbHON ONITHMU3ALUU CBOMX OM3HEC-TPOILIECCOB U
ynpaeieHust 3¢GeKTUBHOCTBIO paboThl Beero kiyba. OmHOM U3 OCHOBHBIX
3a/la4 aBTOMATHU3UPOBAHHON HH()OPMAIIMOHHON CHCTEMBI, pPa3pabOTaHHOU
JUIsL  ynpaBiieHHss HMHGOPMALMOHHBIMU  IpolieccaMu  (uTHecc-KiyOa,
ABJSIETCS  OOECHeYeHne MAaKCHMalbHOTO yI00CTBa, HAAEKHOCTH U
6e3omacHocTH IIpH padoTe ¢ JaHHBIMU. UTOOBI OCTHYB ITHX LENeH, mporecc
paspaborkn AVC pomkeH NpOBOAWTHCS CHELHUANNCTaMH, HWMEIONIMMHU
BBICOKYI0 KBaJM(uKanuio B obnactu IT-TexHoxoTHit 1 mporpaMMHUpOBaHMSI.

Kpome Toro, AVIC nomkHa obOecriednBaTh BO3SMOXKHOCTD YIIPaBICHUS
y4eOHBIMHY TJIaHAMH, TUITAHUPOBAHUS TPEHUPOBOK M BEACHHUS OOIIero ydera
o0opymoBanusi. BaxHo, 4T0OBI cHcTeMa ObUla MaKCHMAlbHO yHOOHOU B
WCITIONIb30BAaHUM, YTO MO3BOJHT COTPYIHHKaM Kiyba OBICTPO M TOYHO
nojiyyarb MHQOpPMALUIO O TIIOCETHTENSAX, IPOBOJUTh AaHAIN3 JIaHHBIX,
00IIATHCS C KIIMEHTaMH M MEXIY COOOH.

[ 6oree a3 dexkTUBHOTO yrpaBieHHs pUTHEC-KITyOoM, pa3paboTdankn
ANUC wMoryr wucnonp3oBaTh paszauuHble TexHojoruu. Hampumep,
KOMITBIOTEPHOE 3pEHHE MOXKET HCIOJIb30BaThCsl IS OTCIIEKHBAHUS
MOCEeTUTENeH Ha TPEHUPOBKAX M CO3JaHUs CTATUCTUYECKUX aHATUTHYECKUX
oT4eTOB 00 UX JAeATeNbHOCTH. MammHHOe oO0ydeHne MOXeT OBITh
WCIIOJIb30BAHO VISl CO3/IaHMs aJlTOPUTMOB, KOTOPBIE MOTYT aBTOMAaTHUECKH
TUIAaHWPOBATH 3aHSATHS HA OCHOBE JIMYHBIX NPEANOYTEHUH KIIMEHTOB, a TaKKe
JUTSA aHAJIM3a W OTITUMH3AIHNH IeATeIbHOCTH KiTy0a B IIEJI0M.

Wrak, paspaborka AVC gms ynpaBieHHS WH(POPMAIMOHHBIMHU
mporeccamu ¢duTtHecc-kiIyOa MOXeET 3HAYUTEITHHO TTOBBICUTH
3¢ (HeKTHBHOCTL paboOThl KiIy0a W YMEHBIINTH BEPOSTHOCTH OIIHOOK.
I'pamoTHO pa3paboTaHHass W BHEAPEHHAs CHCTEMa MOXET YIIYYIIHTh
Ka4eCcTBO OOCITy’KMBAaHUsI KIHEHTOB, COKPATUTb 3aTPaTbl BPEMEHH WU
pecypcoB Ha peleHUe PyTHHHBIX 33134, a TAK)KE IOBBICUTH JI0JII0 TIPHOBLIH,
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MoJIlyyaeMoil OT ycmemHod paOoTel Oum3Heca. YcmemiHas pa3paboTka u
BHenpenne AMWC s ynpaBneHuss WH(QOPMaNMOHHBIMM IpOLECCaMU
¢uTHecc-kiIy0a MOXET HUMETh CYLIECTBEHHBIC IPEHMYIIECTBA  JUIA
BJaJIeTbLIEB U MEHEJDKEpOB KiIyOoB. OJHAKO YCIIeX NMPOEKTa 3aBUCHUT OT
HaMEepeHHs. M CIOCOOHOCTH KIyOOB alalnTHUpOBaThcs K MOAEPHU3ALMU U
HOBBIM TEXHOJIOTHSIM.

[Ipexxne wem npucTynuth k paspadotke AWC mis ympaBieHHs
WHPOPMAMOHHBIMU ~ TIpoIleccaMy, (UTHEC-KITyObl JIOIDKHBI TPOBECTH
aHaIW3 CBOMX TEKYIIHX WH()OPMANMOHHBIX MPOLECCOB M BBHISBUTH
BO3MO)KHBIE TIPOOJIEMBI U HEIOCTATKU. TaKxke OHU JIOJDKHBI yOETUTHCS, UTO
CYLIECTBYIOIIMA MepcoHan o00JagaeT HEOOXOAWMBIMH HaBBIKAMH U
3HAHMSMH JJ1s1 pabOTHI C HOBOW CHCTEMOH.

Ilocne MNpoBE€ACHUA TMPCABAPUTCIIBHBIX J3TAaloB, HAYUHACTCA CaM
npouecc paspaborku AMC s ynpasiaeHuss HMHGOPMAIOHHBIMHU
npoueccaMi. OTO JOJDKEH OBITh TPOLECC OYeHb TIIATENBHBIA U
KoMIUTeKCHBIH. CHcTeMa J0JKHA ObITh pa3paboTaHa W MPOTECTUPOBAHA C
yueToM Om3Hec-TpolieccoB ¢uTHec-Kiyda. Kpome Toro, cucrema nomkHa
ONTUMHU3UPOBATECA TaKUM 00pa3oM, 4YTOOBI OBITH yHOOHOW W IJIETKOH B
UCTIONIb30BAHUH JUIS BCEX COTPYAHHKOB, pa0OTAIONINX B KiTyOe.

B memom, paspabotka AUC mns ympaeineHHs HWH()OPMAIMOHHBIMHU
npoueccamMu (uTHec-kiIyO6a - 3TO BaXKHBIM IIar B pPa3BUTHM Ou3Heca,
KOTOPBIH OMOXKET YIIyUIINTh ¥ ONTUMH3UPOBATH MHOXKECTBO IPOIIECCOB B
kiy6e. OmHAKO AJIs YCHEIIHOM peanu3aldd 3TOH CHUCTEMbl HEOOXOIMMO
o0ecreunTh NOAJEPIKKY CO CTOPOHBI PYKOBOJCTBA Kily0a, criocoOCTBOBATh
aganTtaniyu COTPYAHUKOB K HOBBIM TEXHOJIOTHAM W pPa3BUBATH KYJIbTYPY
urdpoBoii TpaHchOpMaIMK B KOMITaHHH.

Jlutepatypa

1. “ABTomarm3mpoBaHHBIEC HH(OpPMAIOHHBIE cucTeMbl" aBTopa M. I
epmneBa. Jta KHATa COAEPKUT 0a30BYI0 MH(MOPMAIMIO O TEXHOJOTHIX
AUC, a Taxke MX apXUTEKTypy, (YHKIMOHAIBHOCTH W NPUMEHEHHE B
Pas3IMYHBIX 00JIaCTIX.

2. “UndopManioHHBIE TEXHOJOTMHM M CHCTEMBI” aBTOpOB A.A.
I'opckuit, B.H. Huxonaes, }0.B. Kypry3os.

3. "OcHoBbI HHPOPMAIMOHHBIX TexHONOTrHi" aBTopa B.I1. JlekmuH.
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Jlateinos A.C., Paxmartyiaaun M.T.
b® YVYHuT, r. bupck, Pb
Paxmamyniun M.T., k.neo.n., doyenm
airat212001@mail.ru

HAYYHO METOJUYECKHUIA AHAJIU3 PE3YJIbTATOB EI'J
BBIITYCKHUKOB OBPA3OBATEJIbHBIX YUPEKJIEHUI
I'. BUPCK 1 BUPCKOI'O PANOHA

Owu3nKa ABIACTCS IPEAMETOM IIKOIBFHOTO Kypca, KOTOPEI OoJiee BCero
pacrionaraeT K (OPMHPOBAHHIO Pa3IMYHBIX METaNpeIMETHBIX yYMEHUH WU
HaBBIKOB. JTO CBf3aHO KaK C BBICOKOM TEOPETUYECKOW 3HAYMMOCTHIO
mpeaMeTa, TITyOOKOH CBA3BIO C JAPYTMMH HAayKaMH €CTECTBCHHO-HAYyJHOTO
LUKJIA, TAaK ¥ IIUPOKHUM CIIEKTPOM MPAKTHYECKOTO NPUMEHEHUS (PU3NUECKUX
3HAHWUM B IOBCEHEBHOM XKU3HU YE€JI0OBEKA.

dusmka ABISETCS MPEAMETOM IIKOJIBHOTO Kypca, KOTOpPhIH OoJiee Bcero
pacnionaraeT K (OpPMHPOBAHUIO PA3IMYHBIX METANPEJIMETHBIX YMEHUH WU
HaBBIKOB. JTO CBA3aHO KaK C BBICOKOH TEOPETHUECKOM 3HAUUMOCTHIO
npeaMera, riIyOOKoi CBA3BIO C JAPYTMMH HayKaMH €CTECTBEHHO-HAayYHOTO
UK, TaK ¥ IIHPOKUM CIIEKTPOM IIPAKTHIECKOTO IPUMEHEHUS (PH3HUECKIX
3HaHUU B IOBCEIHEBHOM JKHU3HU YEJIOBEKA.

B cBoeii cTarbe s mpoBen HAyYHO METOAMYECKUN aHAIM3 PE3YJIbTaTOB
EI'D BBITyCKHHKOB 00pa3oBaTeNbHEIX yUpexaeHuil r. bupck m bupckoro
paiioHa.

Ananu3 pe3ynsTaToB BbimonHeHus 3amanuid KM EI'D mo ¢usuke
MO3BOJISIET CIeNaTh BBIBOA OO0 HEYJOBJIETBOPUTEIBHBIX YMEHHUSIX peIlaTh
3amaun 0a30BOTO YPOBHS CIOKHOCTH, 3aTPYIHEHUSX B HECTaHAAPTHBIX
3a/a4ax 6a30BOTO YPOBHS CIOKHOCTH.

Pesynprarel EI'D mo ¢usuke HeymomieTBoputenbHbIE. [Ipeomonenu
MOpPOT HE BCE BBIMYCKHUKH. BocTpeOoBaHWe BBITyCKHHKAMH IpeaMeTa
(U3MKKM C KaKABIM TOJOM IaJaeT, MOCKOJbKY ATOT IPEIMET 3asBISIOT
TexHuueckre BY3bl B kauecTBe BCTYIMUTENBHBIX 9K3aMEHOB. S cunTaro, 4To
BBIITYCKHUKKM 3TOrO TOAa MOIVIM MMETh pe3ynbTaTsl Jyuiie. Hexotopsie
YUCHHKH BBIOMPAIOT MPEAMET HEOCO3HAHHO, 110 OCTATOYHOMY» ITPUHIIHUILY.

S cuurato, 4T0 HEOOXOJMMO NPUMEHSTH HOBBIE (POPMBI M METOBI
NPEero/iaBaHusl B YCJIOBHSX MOJEPHH3aIMH 00pa30BaTENLHOTO IPOLEcca;
OpPTraHU30BBIBATh TPYMIIOBYIO0 PabOTy C YYAIIUMHCS C IETBI0 OPUEHTALUU
MOATOTOBKM  «CHa0BIX» ydYalUXCcsS Ha TPEOJOJICHHE HEOOXOIUMOTo
MUHUMYMa, a TakXe C 1LEJIbl0 OpPUEHTALMHM IIOJrOTOBKH «CHJIbHBIX)»
yYalmxcsi Ha OTPa0OTKy CIOXHBIX TeM, pa30op KpHTEpHEB NPOBEPKU
3aganuii yactu C;
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- Uil OBBIIEHUS YPPEKTUBHOCTH YCBOCHHUSI Kypca (DM3HKH CIIEIyeT
HCIIONIb30BaTh OMOPHBIE KOHCIIEKTHI, COEpIKalie 00s3aTeIbHBII MUHUMYM
3HAHUU 110 OIIPEIEIICHHON TEME;

- HCIONB30BaTh B CBOEH paboTe NEeMOBEPCUH, 3aJaHHUs OTKPBHITOrO
cerMeHTa (heiepanbHOro 0aHKa TECTOBBIX 33aJaHUi, pa3MEICHHBIX Ha caiTe
OUIIY;

- TpaMOTHO IUIAHUPOBaTh IOBTOPEHUE 3HAHUM M  yMEHWU,
(hopMupyEeMBIX IIPU HU3yYECHUN MaTepHata B OCHOBHOM IIIKOJIE;

- OCHOBHBIM HaIpaBJICHWEM pPabOThl AODKHA CTaTh OpPTaHU3aINs
CaMOCTOSATENIbHOM Y4eOHOW AEATENBHOCTH 10 BBINOJIHEHHIO KOHKPETHBIX
3aJaHUi C THUCBMEHHOW (QUKcamuedl pe3yiabTaToB, MaTbHEUIIMM HX
aHaJIU30M;

- pa3BUBaTh y y4alluxcs Takue oO0leyueOHble HABBIKH, KaK YMEHHE
CaMOCTOSATENILHO 00padaThIBaTh MPEACTABICHHYI0 HH()OPMAIMIO, AENaTh
YMO3aKJIIOUEHHs, YMETh UX apI'yMEHTUPOBATb.

BeisiBieHbl HemocTaTku B C(HOPMHPOBAHHOCTH YMEHHUI BBIJCIATH
OCHOBHBIE CBOMCTBa (M3MUYECKUX SIBICHUH, a TakXKe XapaKTepHU30OBaTh
n3MEHEHHE (PU3NUECKHX BEMYMH B X0JI€ PA3IMIHBIX IporieccoB. Ha HI3KoM
YPOBHE OCTArOTCS PE3yJIbTAaThl PELICHHUs] KaueCTBEHHBIX 33/1a4, TPEOYIOIINX
TIOCTPOEHHS Pa3BEPHYTOTO OTBETA C YKa3aHWEM Ha N3ydYeHHBIC (U3UIECKUE
SIBIICHUSI M 3aKOHbl. B CBSA3M C 3THUM IIpH MOJTOTOBKE BBITyCKHHUKOB
crepyromero ydeOHOro rojga HeoOXOIUMO YAEIHTh 0c000€ BHHMAaHHUE
PEIIeHHIO 3314 C pa3BEPHYTHIM OTBETOM.

Ha ocHoBanmuM aHanm3a pe3yibTaToOB BHIMOJIHEHMs 3amanuii EI'D mo
¢u3KKe, a TaKKe KauyecTBa IMPOBEPKH 3aJaHMH C Pa3BEPHYTHIM OTBETOM
MOJKHO PEKOMEHJOBAaTh BHECTH CIIEAYIOIIHE W3MEHEHUs B CHCTEMY
moarotoBku K EI'D no ¢usuke:

- pacmMpUTh CHEKTp 3aJaHUH C HCHOIB30BaHWEM (oTorpaduii u
PHUCYHKOB

- OKCIIEPUMEHTAIbHBIX YCTaHOBOK;

- YBENWYWTH JIOJIO 33JaHuii 0a30BOr0 ypOBHS  CJIOXKHOCTH,
MIPOBEPSIIOLIMX YMEHHUs pa3iuyaTh XapakTep HpOTeKaHus (PU3NYECKUX
SIBTICHUH U OOBSICHSATD MX;

- B COOTBETCTBHHU C HOBOM CHCTEMOH IIKaJIMPOBAaHUS, OOBEIUHUTD BCE
3amaHug (C BHIOOPOM OTBETa M Pa3BEPHYTHIM OTBETOM), IPOBEPSIOIINE
YMEHHE pelIaTh 3a/1a4u 1Mo (Hu3nKe.

IIpu moxaroroske k EI'D 1menecooOpa3HO BHICTpaWBaTh KOHTPOJb HAT
YCBOSHHEM MaTepuaja TakKhuM 00pa3oM, 4ToObI 0OecreunBaTh OTACIHHYIO
MIPOBEPKY YCBOCHUS MOHATHHHOTO anmapara M MpOBEPKYy, yMEHHsS PEIIaTh
3a7a4M 10 Ka)kKJOH M3 TeM IIKOJIBHOTO Kypca (pusuku. B mepBom ciydae
LesecooOpa3Ho  MCIOIb30BaTh IMPOBEPOYHBIE pabOThI, COCTABJICHHBIE W3
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3aJjaHuil ¢ BEIOOPOM OTBETa M KPaTKUM OTBETOM, a BO BTOPOM — M3 3ajad,
MPEJCTaBICHHBIX 3aJaHUsIMU C pa3BepHYTHIM oTBeToM. Heobxomumo mpu
NPOBEICHUH  JIIOOBIX  KOHTPOJBHBIX ~ MEPONpPUSATHH  HCIIOJIb30BAThH
KayeCTBEHHBIC 3aJaud, MpPHU pELIEHUH KOTOPBIX Yydalluecs JOJIKHBI
NPE/ICTABUTH Pa3BEPHYTHIH JIOTHYECKH 00OCHOBAHHBIA OTBET B YCTHOM HIIH
nICcbMEeHHOH (opme. IIpu MoAroToBKE K 9K3aMEHY PEKOMEHAYETCsI 00paTuTh
BHIMaHHE Ha TIOBTOPEHHE OCOOCHHOCTEH SIBICHHUH: TETJIOBOE PACIINpPEHHE,
OpoyHOBCKOE ABIKCHHE, TU(PQPY3Hs, CBOMCTBA MAPOB, IEKTPOCTATHICCKAs
MHIYKIUS W TOJSAPU3AINs JUIIEKTPUKOB, JJICKTPOMAarHUTHAs HWHAYKIHS,
MpeJOMIICHHE CBeTa, IUCIIepCHs cBeTa, sBieHHe (ortoaddexra. Ocodboe
BHUMaHHE [1€JIECOO0Pa3HO yIEMUTh MPEBPAIICHUIO HEPTHU B Pa3INIHBIX
mporieccax: IpH pa3IM4YHBIX BUAAX IBIDKEHHS Ten (6e3 neiicTBusa cui
COMPOTHBJICHHUs) M OCOOCHHO IIpH KOJEOATeNbHBIX MpoIleccax; IMpU
JBIDKEHUH Tel (C y4eTOM CHJBlI TPEHHs); NPU HU3MEHEHHH arperaTHbIX
COCTOSIHUI BeIeCTBa; B KOJeOATEIbHOM KOHType. VIMEHHO 3TH 3J7eMEHTHI
COJIepKaHUsI OKa3bIBAIOTCS HanboJiee CIIOKHBIMH MO pesynbrataM EI'D mo
¢busnke.

Tpagummonso ¢ 2009 mo 2020 r. ¢pu3uKa 3aHUMAaNa BTOPOE MECTO II0
MOMYJIIPHOCTH CPEIH MPEAMETOB O BEIOOPY 1t craun ET'D. OxHako B 3ToM
rogy ¢u3MKa OIMyCTHIAach Ha YETBEPTOe MecTo. YMCIO yYacTHHKOB
ocHoBHOTO Iepuoaa EI'D mo ¢pusuke B 2022 1. cocraBmiio 105 244 genosex
(129 786 yenosek B 2021 r., 140 603 genoBek B 2020 1.). 3a MoCIeAHUE AT
JIET YHUCJICHHOCTh Y4aCTHUKOB 9K3aMeHa 110 (pu3KMKe yMeHbIInIach B 1,5 pasa,
IIPY 3TOM HauOoIbIIee CHIDKEHIE IPOM30IILIO B ITOCIIEIHUE TPH rojia Imocie
M3MEHEHHUs IpaBuII Ipuema pe3ynsTatoB EI'D no ¢usuke u napopmatuke B
By3bl Ha (PM3UKO-TEXHHYECKHE crieluanbHOCTH. Yuceno yuyactHukoB EI'D o
¢usuke B  PecmyGmmke bamxoprocran 2021 romy coctaBuio 3905
yYamuxcsi, 4T0 COCTaBISTh 22,7% 0T 0011eTo Yrciia yqacTHUKOB. B Tabnuie
Ne 5 nokazano xonnuecTBo ydyactHukoB EI'D no ¢usuke B Pb 3a 3 roxa.

E>xerogHo B TeUeHUM Tpex JET OTMEUAECTCs YMEHbIIEHHE KOJINYeCTBa
YYaCTHHUKOB N0 (U3HKe. SIBKa yUaCTHUKOB, KOTOPBIE HE OTKA3aJIMCh OT CJIaun
¢uzukum B 2021 roay cocrasuia 22,7%, uro Ha 3,1% MeHbIIIE YeM B IPOIILIOM
rogy. OCHOBHasi NIpUYMHA - 3TO JAeMorpaduyeckas CUTyaluss — Majo
BBIITYCKHUKOB BOoOIe. Bropas mpuunHa B TOM, YTO JOBOJIEHO OOJbIIas
4acTh 3aKaHYMBAeT 00ydeHne 9-M KnaccoM. TpeThs IPUINHA — MHOTHE BY3BI
B KadecTBE aJbTEPHATHBHI Ha (IU3UKO-TEXHWYECKHE CHEeNHaIbHOCTH
YYHTBIBAIOT pe3ybTatTsl ciaun EI'D mo nHpOpMaTuke, KOTOpas, 1o MHEHHIO
BBIITYCKHUKOB IIKOJ, HE TpeOyeT IIMPOKOro Kpyro3opa H CBS3H C
peanbHOCTBIO. [1o cpaBHEHUIO C IPyTrUMHU MpeAMETaMH OOIBIIOE KOTNIECTBO
BBIITYCKHIKOB TUMHA3HUH U JINLEEB CAAIOT MIPEAMET QUBHKY.
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E>xerofHo B TeueHUM TpeX JIET OTMEUYAeTCs yMEHbIIEHHE KOINYeCTBa
y4acTHUKOB 10 (u3uke. OCHOBHBIE NPHYMHBI, Ha MOW B3I, 3TO
JaeMorpaguyeckasi CUTyanusi — HU3K0e KOJIMYECTBO BBITYCKHHKOB BOOOIIE.
OT0 CcBsI3aHO ¢ TeM, uTo nocie craun OI'D no ¢usuke u y3HAB pe3ysbTaTH,
yyaimyecss NPUHUMAIOT pEIICHHEe, M3-3a 4ero OOJIBIIMHCTBO YyYalluecs
YXOIAT HOcIe 9-To KJ1acca M OCTAeTCsl TONBKO IZIEe-TO TPETh yUalTuXcs.

Jiist Toro 9To0B! YIIydmuTh pe3yiasTaTsl o EI'D, criexyeT BBITOTHUTD
clenyronue IeHCTBUSL

- YBEIMYHUTH KOJIMIECTBO YacOB IO MPEIMETY (HHU3HKA

- 100aBUTH WM YBEIWIHUTH KOJINIECTBO YACOB KPYXKKa MO (PHU3HKE

- CO3/1aHKe MPOQUIBHBIX KJIACCOB TEXHUIECKOTO HAIPABICHNS

Ha ypoBHe HBIHENIHETO0 Troja MPOJEMOHCTPHPOBAHBI PE3yJIbTATHI
BBINIOJIHEHHS 3aJaHuil Ha MPHUMEHEHHE 3aKOHOB M (OPMYJ B THIOBBIX
y4eOHBIX CHTyallMssX U Ha OLEHKY METOJOJIOTHYECKUX YMEHMH.
Habnromaercst CHIDKEHHE pe3ysIbTaTOB BBINOJIHEHHUS TPYMIBI 33JaHuil Ha
aHanu3 W OOBSICHEHHE SIBJCHHUI, YTO CBS3aHO NPEUMYILIECTBEHHO C
n3MeHeHneM (OpPMBI 3a1aHNi Ha MHOXXECTBEHHBIH  BBIOOP M BBEJCHHEM
JIMHUM 33JJaHUH MHTETPUPOBAHHOTO COZEPKAHUS, IPOBEPSIOIIEro 0a30BbIe
TEOpETHUYECKHE MOJIOKEHUS Kypca Gpu3nK.
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PA3PABOTKA UHTEPHET-MATA3SUHA TOPTOBO MAPKHU
«I'YPMAH»

WHTepHEeT-Mara3uH — 3TO OHJIAWH-TUIATGOpPMa, THE JIOAA MOTYT
MOKyNaTh TOBaphl M YCIYrH dYepe3 MHTepHeT. OH IpeiyaracT MIMPOKHH
ACCOPTHMEHT TOBApOB M yCIyT, JOCTYITHBIX ISl HOKYTIKU B JTF000€ BPEMsI THS
U HOuHW, 0e3 HEOOXOOMMOCTH TMOCCHICHHS (PU3MYSCKOro MarasuHa. ITo
yHOGHO, OKOHOMMT BPEM, a TAKKE MMO3BOJIACT CPAaBHUBATH LICHBI U BI)IGI/IpaTI)
HaWJIydline npeajIoxXKCHus.

B naHHOW craThe pacCMOTPEHO, KaK CO3JaBajiCs M HACTPaMBAJICH
HWHTCPHCT-Marasud [Jisi KOMIIaHWHU, KOTOpasd 3aHUMACTCA npo,ua)Kei?I
MIPOAYKTOB IIUTAHUS.

ar 1. Ananu3 TpedoBaHuMil 3aKa3UYMKa

B Hauane paboTbI TPOUCXOAMIO OOCYKIAEHNE TEXHUIECKOTO 3a/IaHus C
3aKa34MKOM M yTOUYHEHHWe netaneil pa3paborku. Ha ocHOBe pesynbraToB
9TOTO aHalKM3a ObUIO NMPUHSATO PELICHHE O TEXHOJOTHUSX, KOTOpble OymyT
UCTIONBb30BaThesl. [IpOeKT peann3oBbIBajIcs HA S3bIKE MMPOTPaMMHUPOBAHMS —
PHP. Kpome Toro, 6buta paspaborana (GpyHKIHOHAJIbHAS CHEHUA(UKAIMS,
KOTOpast OTpeiesisiyia OCHOBHBIE (pU4M OyIyIIero MHTepPHET-Mara3uHa.

Ilar 2. PazpaGoTka au3aiiHa 1 MakeTa

B npouecce pabotsl ObutH ucnonb3oBanbl cpeacrsa HTML u CSS.
JlaHHBIN 3Tam OB OYEHb BAXKHOM YacCThIO pa3pabOTKH, ObLIO HEOOXOIUMO
caciaThb CauT (byHKHI/IOHaJ'[LHBIM, yIIO6HI)IM U TPUBJICKATCIBHBIM  IJISA
MOTEHIMAJIBHBIX KIMEHTOB.

Hlar 3. ®yukuuoHaj caiita

Crenyromuii Tan pa3paboTKu — (YHKIMOHAI U paboTocrnocoOHOCTh
cucreMbl. bputm co3zmaHel Momynu Uit oopmileHMs 3akasza, paboTHI C
KOpP3WHOM, a Takke pa3paboTaHa CHUCTEMa aBTOPHM3ALMHM M PETHCTpPALWH,
pasnuHble (opMbI 00paTHOM CBSI3H, CHCTEMA OIIAThI M IOCTABKH.

lar 4. TecTupoBanue u OTJaIKa

JIoBOJIBHO BaXkHasi 4acTh pa3pabOTKU mepel 3almyCKOM MpoeKTa —
TectupoBanre. OHO MPOXOJMJIO Ha Pa3IMYHBIX YCTpOiicTBax U Opaysepax.
beuto  0OHapyeHO HECKOJIBKO HEOONBIIMX OIMUOOK, KOTOphIe OBLIH
YCTpaHEeHBI B TPOIECCE TECTHPOBaHUA. TakkKe TECTUPOBAHHE ITO3BOJIMIO
B3INISIHYTh HA CHCTEMY C JPYrod CTOPOHBI M MOSBHJIACH BO3MOXHOCTHb
JI0paboTaTh U CO3/1aTh JONOJIHUTENbHBIN (DyHKINOHA.
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Iar 5. 3anyck npoekTa

[Tocne ycnenrHoro TeCTHPOBAHMS U JIOPAOOTOK CalT OBbLT 3amylieH B
pabory. OH Hayajg OCYIIECTBISTH CBOIO JESTEIBHOCTb M IPHBIEKATH
KIueHTOB. JlanpHeliue m0paboTKU: IopaboTka qu3aiiHa, noOaBICHHE
CHCTEMBI OTCJIC)KUBAHMS IOCTaBKH B ropoaax bupck u Yoa.

Pazpabotka wmHTepHET-MarasuHa ToproBoii mapkm «['ypmam» Obpuia
peamu3osana ¢ momombsio PHP, HTML u CSS. Ilpoekt mpormien HeCKOIbKO
9TaNoB, BKJIIOYAs aHANIW3 TpeOOBaHWH 3aka3unka, pa3pabOTKy Au3aiiHa U
MakeTa, pa3paboTKy (yHKIHOHAA, TECTUPOBAHHE M 3aIyCK IPOEKTa B
00paboTKy.
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OCHOBHBIE OIIUBKH YYAIIUXCS ITPU PEHIEHUN
JOTAPU®PMHUYECKHAX YPABHEHWU 1 HEPABEHCTB 1
METOJUYECKHUE PEKOMEHJALIUU 110 UX YCTPAHEHHIO

OmHa w3 copepXKaTeNbHBIX TEM IIKOJBHOTO Kypca anreOpsl —
norapupMUYEecKrue ypaBHEHHsI U HepaBeHCTBa. J[aHHas TeMa NMPUCYTCTBYET
B Mmarepuanax EI'D (i 6GazoBoro m mpoQHUIBHOTO ypOBHEH), HO ¥y
OOJIBIIMHCTBA yYalIUXCsl BOSHUKAIOT MPOOJIEMBI C M3y4YE€HHEM JaHHOM TEMBI.
CymiecTBYIOT ceIyIOIHe THIIMIHBIE OMIMOKH, KOTOPBIE MOTYT BOSHUKHYTh
Npu  peuieHuH 3ajaHuii Ha Temy «Jlorapupmudeckue ypaBHEHHS H
HEPaBEHCTBa»:

1. Ilpn pemieHMM ypaBHEHMH M HEPAaBEHCTB YYaIHMECs IPOITyCKAIOT
JIOTIOJTHUTENbHBIE TIOSICHEHHS B HCIIOJIb3YEMbIX UMU Pe00pa3oBaHUsIX U ITPU
3TOM HapyLIAlOT PaBHOCWILHOCTD. JlaHHast omrbKa 04eHb pacpoCTpaHeHa.
OHa NPUBOJAUT K TOMY, YTO B PELICHUH TEPSOTCSI KOPHHU WIIU TOSBISIOTCS
mvmrHue [2]. UToObl yeTpaHUTh TaKUe OIIMOKH CIIETy€eT: TOBTOPHUTH MOHATHS
PaBHOCHIILHOCTH ypaBHEHHI M HEPAaBEHCTB M UX CJICACTBHIA; 3alIUCHIBATh U
NPUBOANTH BCE OIOJHHUTENbHBIE paccyxiaeHus (Haxoguts O/13);
KOHTPOJIMPOBATh YYaIlIMXCsl, YTOOBI OHM HE COKpAIllJId PELIeHHE U Jeaiu
MPOBEPKY KOPHEH; pPacCMOTPETh CUTyalWuH, NPUBOAAIINE K IOTEPE WIIH
TOSIBIICHHUIO HOBBIX KOpHeit [1].

[Ipumep 1: Pemnre ypaBHeHue:

log;(5—x) =3 —log;(—1—x)
JlaHHOE ypaBHEHHE OYEHb YacTO PEIIAIOT CIIEAYIONINM 00pa3oM:
log;(5—x) =3 —logs;(—1 — x),
logz(5—x) +1logz(—1—x) =3,
logs((5 —x)(=1—-x)) =3,

G-0(-1-x)=3%
4+V16+28 _ 4412
x*—4x—-32=0, => x4, == =

x, =—4,x,=8

B paHHOM pelieHuM Kak pa3 IOKas3aH cllydaid, KOrzJa He IpPOBOZST
JIOTIOJTHUTENbHBIX PACCY’KAEHUH, a cpa3y 3aluChIBAIOT IOJyYMBIIHECS
KopHH 0e3 mpoBepku. Ho eciu mpoBecTH MPoOBEPKyY, TO OOHAPYKHUTHCS, ITO
X, = 8 He ABJIAETCSA KOPHEM, IOTOMY YTO 00€ JaCTH TEPSAIOT CBOM CMBICI ITPU
noacraHoBke. U B utore x; = —4 gBnsieTcs eJUHCTBEHHBIM KOPHEM JaHHOTO
YPAaBHCHHUS.
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2. HeBHuMaHue K O0O0JAacTH ONpENENICHUS MOXET TIPHUBECTH K
HEBO3MOXHOCTH PElICHHs YpaBHEeHHUs (HepaBeHCTBA). MHOrue yyaiyecs He
npenaror 3HaueHus OJI3, XOTS B psAge ciydaeB OHa HeoOXommma st
HaxoxJeHus penreHust [2]. UToObl yCTpaHUTh Takue OMIMOKH: HE0OXOUMO
noroputh moHsAtTHe OJI3, mpaBmia pemeHHs CHCTEM YpaBHEHUI
(uepaBencTB) M HaxoxueHus OJI3; mnpeayokuTh TOAOOPKY 3a/JaHHH,
KOTOpBIE HeNb3sI pemnTh Oe3 ucronbs3oBanns OJ13.

IIpumep 2: Pemmnte ypaBHeHUE

log,(2 —x) +Vx++/x2—-2x =1

Haiinem obmacTh onpeneneHus:

2—x>0, x;(z)
x =0, r =70,
x%2—2x>0; [XSO'
- x = 2.

Otxyna umeem X=0. ITocTaHOBKOM NPOBEPUM SABJISIETCS JIM JaHHOE YHUCIIO
KOpHeM ypaBHenus. [0g,2 ++v/0 +V02 —2-0 =1, 1=1.
Ortser: X=0

3. [IpoGrnema yuamuxcs emie 3aKarovaeTcs B TOM, YTO OHH HE BIAACIOT
JaHHBIM MaTEepHAJIOM M0 TeMe: IUIOXO 3HAIOT OIpENeICHHUs, IMOHSTHS,
aroputMel M T.A. JlaHHyI0 OMmIMOKY MOXXHO JHMKBHIUPOBATH IIyTeM
CINITAHUPOBAHHOTO M CHUCTEMAaTHYHOTO TOBTOPEHMSI YUYHMTEIEM OCHOBHBIX
3YH yuyamuxcs: 1) HE0OXOAMMO TOBTOPHTH: ONpeNAeIeHUs Jorapupma,
Jorapu()MUYECKOT0 ypaBHEHUs] M HEPAaBEHCTBA; OCHOBHBIX CBOMCTB
norapudMa; BHABI JIOTapU(DMUUECKUX YpaBHEHUH W HEPaBEHCTB; 2)
MIOBTOPHUTH METObI PEIICHHUS JIOTapU(PMUIECKIX ypaBHEHUH U HEPABEHCTB!
METOJ| PELICHUs] ypaBHEHUH M HEPABEHCTB, OCHOBAHHBIA Ha ONpENEICHUU
norapuMa; IOTEHLUUPOBAaHHE; JIOTapUPMUPOBAHUE; METOJ 3aMEHBI
IIepEeMEHHBIX; TIPUBEICHUE K OJJHOMY OCHOBaHUIO; 3) poBepKy ypoBHs 3YH
MO3KHO OCYILIECTBUTb, €CIU NIPOBOAUTH KOHTPOJIIb C TOMOIIBIO TECTUPOBAHUS
WM yCTHOTO ompoca. PexomeHryeM npoBoIuTh pa3dop OCHOBHBIX ONIHOOK,
KOTOpBIE MOTYT BO3HHMKHYTh IIPH PpEIICHWH YypaBHEHWH (HEpaBEHCTB),
MIPEUIOKUB YHAITUMCS 3aJJaHNS TI0 THITYy «HAWIN OIIHOKY».

Ipumep 3: Pemrum ypasuenue log, (x — 6) = 2.

log,(x — 6) = log,128,
X-6=128, x=134.

B nmamHOM mpmMepe momymieHa OIIMOKa B HE3HAHWM OIPENEICHUS
norapudmMa 1 B UTOTE NMPUBEIIO K HeNIpaBUIIbHOMY OTBeTy. Bens log,128 He
pasusiercs 2, a log,;128 ~ 2,493 u Ge3 MOMOIIM KaJIbKYJISITOpa CI0XKHO
BBIYHCIIUTb.

4. OgHa n3 omMMOOK CBs3aHa C TpaUUECKUM PEIIeHUEM ypaBHEHUH.
HexoTopble ypaBHeHUs] HEOOXOAMMO pemarh rpaduyecku, eciid APYruMHU
JIEMEHTAPHBIMU CIIOCOOAaMM HX PEIINTh HElb3sl. UTOOBI yCTPaHNUTH Takue
omnOKM  cieayer: 1) TOBTOPUTh TEOPETHUECKMH  Marepuain 110
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rpagu4ecKkoOMy METOJly pEIleHUs] ypaBHEHHH (HEpaBEHCTB); 2) MOBTOPHUTH
cBOMcTBa Jorapupmuyecko ¢GyHKIMH W ee rpaduka; 3) paccMOTpeTh
IpUMeEpHI IPApHIECKOT0 METOIAa PEIIECHUS JOrapu(MHICCKIX YPaBHEHUH U
HepaBeHCTB [1,2].

[Mpumep 4: Pemmre ypaBHenue 3-2X=3log, (x + 2)
IMocrpoum rpadukn ¢yukimii y=3-2X u y=3log, (x + 2). I'paduku s1ux
¢ynkumii (puc. 1) nmeroT onHy oOIIyl0 TOYKy, abcumcca koTtopoi X=0.
[IpoBepka Moka3bIBaET, YTO ITO TOUHOE 3HAYCHHE KOPHSL.
Ortger: X=0.

Puc.1 I'paduxu pynxunit y=3-2x u y=3log, (x + 2).

5. M0OXHO BBIJIETUTS €I11e TAKUE OLIMOKH, KOTOPbIE CBS3aHBI C 3aMEHON
nepeMeHHOM. Ecnu B ypaBHEHUH WM HEPaBEHCTBE MIPUCYTCTBYET HECKOJIBKO
CTENEeHEel, TO HEKOTOpble ydamruecss 3a0bIBAlOT WIIM IIyTAIOTCS Kakyro
CTeIeHb HEOOXOAMMO 3aMEHHTb. Y4allHecs 4acTo AOIYCKAloT OIIHOKY,
UCTIONB3YySl HE TO PABEHCTBO, KOTOPHIM BCIIOMOTATeNbHAs IEepeMEHHas
BBOJMIIACh. J[aHHYIO OMMOKY HEOOXOIMMO BBISIBUTH Ha PAaHHMX JTamax |
OTPaHUYHTh YYalMXCs IIPU BBIOOPE 3aMEHBI CTENICHEH: 3aMEHSIETCS TOJILKO
HaWMeHbIass W3 crerneHed. Takke He IyTaTh paBEHCTBA: CcHavaja
HEO0OX0/IMMO TPaBHJIbHO BBECTH HOBYIO MEPEMEHHYIO M INpeo0pazoBaTh
JJaHHOE ypaBHEHHE (HEpaBEHCTBO), 3aT€M HAWTH KOPHH IIOJIyYHBIIETOCS
«HOBOTO» YpaBHEHHUS U MOJICTABUTh ATU KOPHH B TO PaBEHCTBO, B KOTOPOM
BBOJIMJIACH HOBasl IEpeMEHHasI.

Takum o6pa3om, OmMOKH, JOMyCKaeMble YYaIIIMHCS IPU PELICHUH
norapu(MHUYECKNX YpaBHEHHII M HEpPaBEHCTB, pa3HOOOpas3HbI, HO IpU
JIOJDKHOM TOIX0/1€ KaK CO CTOPOHBI YUHTEIS, TAK U CO CTOPOHBI YYaIlerocs,
MX MOXKHO YCTPaHHUTb.
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OCOBEHHOCTHU OBYUYEHUSA TEME «TEJIA BPAIIIEHUS» B
IMKOJIbBHOM KYPCE TEOMETPUHA

AKTyaTbHOCTh HCCICIOBAHUS OIpenensercs Tem, 4To Tema «Tema
BpAIlCHHS» SBISCTCS HEOTHEMIIEMOH YaCThIO MIKOIBHOTO Kypca TEOMETPHH.
BaxHO OTMETHTB, YTO OHA SABIACTCS JOBOJIBHO HEMPOCTOH, KaK U U3yUcHHE
U YCBOCHHE Marepwaja, TaKk M B pemieHHH 3amad. [losTomy HeobOxoamma
METOJMKa WM3Y4YCHHUs, MO3BOJLIIONAs ydammmcs Ooiiee OBICTPO W TOYHO
YCBOUTH JaHHBIN MaTepuall.

Tema «Tea Bpamenus» usyvaercs B crapiuem 3BeHe 10 kmacce [3].

[IIKOJXbHUKK B Kypce TE€OMETPUHM U3Y4aloT (UIYyphl BpalleHHS.
PaccmatpuBas mpocteiinime Temaa BpaiieHus (Inap, KOHYC, HHIHHAP U Ap.),
peuiaroT 3aga4nu Ha BbBIYHCIICHHUA 00BEMOB U Iiomaa MOBEPXHOCTU 3TUX
TeJL.

Uzydenue tembl «Tena BpalleHHs» B IOIKOJHHOM Kypce MaTEeMaTHKH
CIOCOOCTBYIOT ~ Pa3BHTHIO  IPOCTPAHCTBCHHBIX  INPEACTABICHUA U
JIOTHYECKOTO MBIIUICHUS OO0ydJarommxcs. Pa3BuTHe NpOCTpaHCTBEHHBIX
MPECTaBICHAN MPOWCXOAWT dYepe3 pas3lIMdHbIe CpeIcTBa OOYUYCHHS,
pa3BUTHE IJIOTHYECKOTO MBIIUICHUS pealu3yeTcss dYepe3 IPaBIIBHO
1oJI00paHHbIil 3a7a4Hblii Marepuai. 3ajaHHbli Marepuan mo Teme «Tena
BpalicHUs» Ja€T BO3MOKHOCTb MPUMEHCHUS Pa3JIMYHbBIX METOI0B. OI[Ha n
Ta )Ke 3a7]aya MOXKeT OBITh pelleHa mo-pa3zHoMy. LlenenanpasnenHas padora
YUHTEIS 110 PEMICHNIO «OTIOPHBIXY 33714, 110 00yYEHHIO YMEHHIO IPUMEHSTh
Pa3JINYHBIC METOABI ITPU UX PCIICHUH, 110 OT60py 3aa4 1t AEMOHCTpaluu
3q)(beKTI/IBHOCTI/I TOTO HWJIKM HWHOro ME€Toaa pEHICHUA OacT OLIYTHUMbBIC
pe3yJIbTaThL.

[Nouemy naHHas TeMa U3y4yaeTcs IMEHHO B cTapuux kinaccax? [Toromy
4T0 00yyaronye MIAANIEro U CPeJHEro 3BeHa He BUIAT MPSMOYTOJIbHUKA B
LUWINHAPE, TOTO CaMOT0 NPSMOYIOJIbHUKA, Bpallas KOTOPBIM LWIMHAP U
HNOJMy4YHJCS. A HE BHMIWUT, NMOTOMY 4YTO OTCYTCTBYET HpPOCTPaHCTBEHHOE
BooOpaxkeHue. B rosnose y ce0st OH HE MOXKET IMOKPYTUTH (PUTYpY, BpaiaTh
ee, MepeBepHy Th, TOCMOTPETh Ha GUTYPY € IPYyroit CTOpoHsI [2].

OOyuaromiasi mporpamma 1o crepeomerpun "Tema Bpamenus"— sto
ANEKTPOHHOE, HATJIATHOE IOCOOHE IO CTEPEOMETPHH, C BO3MOXKHOCTBHIO
MIPOCMATPHBATh TIPOLIECC IIOCTPOCHHUS TelNa BPAUICHHSA, W3YYCHUSA
TEOPETUISCKOW YaCTH, 3aKPEIUICHUSI U KOHTPOJIS 3HAHWH, KOTOPBIA OyIeT
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CIOCOOCTBOBAaTh TIOBBIILICHHIO YPOBHS 3HAHWH MO CTEPEOMETPHH |
pacupeHus Kpyrosopa B oonactu reomerpuu [1].

OOBEKTOM HCCIIeI0BaHMS TAHHOW PaOOTHI SIBIISIETCS ITPOLIECC 00yUeHHUs
reomeTpu B 10 kmacce.

[Ipeamer uccienoBanus - Metoauka o0yueHus teme "Tena Bpamenns"”
B IIKOJIBHOM Kypce crepeomerpuu. Jlmsl JOCTWOKEHHWS IeTH ObUIH
MIOCTABJICHBI CIEAYIOIINE 3aJaH:

- NPOAHAIM3UPOBATh COJCP)KAHWE JAaHHOW TEMBI B JICHCTBYIOIIUX
MIKOJIBHBIX YIEOHNKaX T€OMETPHN;

- PAacCMOTpETh MOAXOAbl K HAXOXKICHUIO O0BEMOB M IUIOMIAAEH
MOBEPXHOCTH TEJ BPALICHUS; - MCCIEI0BAaTh NPUMECHEHNE TEJ BPAILCHUS B
pa3nuuHbIX cepax u U3yuyUTh UCTOPUYECKUE (DaKThI;

- MIPOAHAJIM3UPOBATh BO3MOXHOCTH KOMIIBIOTEPHBIX TEXHOIOTUH IS
n3ydeHus Temsl "Tena BpameHus".

Taxum 06pa3zom, u3ydeHue TeMsl « Tena BpameHus» B IIKOJIFHOM Kypce
MaTeMaTHKH B TIEPBYIO ouepeflb  CIIOCOOCTBYET  Pa3BUTHIO
MPOCTPaHCTBEHHBIX NpeacTaBieHuil. [Ilupokue BO3MOKHOCTH I pa3BUTUA
MPOCTPAHCTBEHHBIX TPEICTABICHHH OTKPBIBAIOTCA TPH HCIHOJIb30BAHUH
pasNMYHbIX CpencTB oOydyeHMs. V3yueHnme [aHHOW TEMBI TaKKe
CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIIEHUS. JTa IENb Pealn3yercs
yepes3 MPaBUILHO MT0JJ00paHHBIH 3a/1auHbII MaTepHall i pa3yMHOE COUETaHHE
JIOTUKY W MHTYWIMK oOydarommxcs. 3aJaHHbIi Marepuan no teme «Terna
BpAIICHUA» JaeT BO3MOXXHOCTh NIPUMEHEHHUS pa3IMIHBIX MeTonoB. OqHa U
Ta K€ 3a/1a4a MOKET OBITh pelIeHa MO-Pa3sHOMY.
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INPUMEHEHHUE t - KPUTEPUS CTBIOJEHTA JIJIS1 IPOBEPKH
HNEJAI'OTHYECKHUX I'NTIOTE3

OnHoit n3 Hambosee YacTo BCTPEUAIONINXCS 33/1a4 B NE1arOTHUECKUX
WCCIECIOBAaHMAX SBIAETCS 33jadya OOCIEeJOBaHMS KOHTPOJIBHOW U
JKCHEPUMEHTANBHON Ipynm. B cTaThe MOKa3aHO NPUMEHEHHE t-KpUTEpUs
CrprofeHTa U OLICHKU Pa3IHUYUsAMEKAy JaHHBIMH FPYyMIaMu.

t-xputepuii CrplofeHTa— oOOINee Ha3BaHWE U1 CTATHCTHYECKUX
TECTOB, B KOTOPBIX CTAaTUCTHKA KPUTEpHUs UMeeT pacnpenenenue CTbIoeHTa.
Haubonee wacto t-KpuUTepuM NIPUMEHSIOTCA A TNPOBEPKH paBEHCTBA
CpeIHMX 3HaueHHH B JABYX BbIOOpkax. OJHUM M3 TJaBHBIX JOCTOMHCTB
KpUTEPHSI ABJISIETCS IMPOTa ero npuMeHeHus. [Ipu ucnosib30BaHUM TaHHOTO
KpUTEpUsI ~ HEOOXOAMMO  y4YecTh  HOPMA&IBHOCTh  paclpeleeHUs
KOJIMYECTBEHHOTO MPHU3HAKa B 00€UX CPaBHMUBAEMBIX TPYIIaxX M PaBEHCTBO
FeHepaIbHBIX JUCIEPCUI B ITUX TPyIIax.

Ecim onpenenmuTs HOpMaJIBHOCTh PacHpeAeIeHUs] IPU3HAKAa MOXKHO C
MOMOILBI0  TIOCTPOEHUS] KPUBOW HOPMAIBHOIO  PACHpEleNeHHs 10
SMIMPHUYECKUM JAaHHBIM M MPOBEPKH HOPMAIBHOCTH PpACHpEAEICHUS
pe3yJIbTaTUBHOIO IpPHU3HAKA, TO PABEHCTBO IUCIIEPCHH B JBYX TIpyMIax
MOYKHO MPOBEPUTH ¢ omo1bio F kputepus Oumiepa.

t-cTaTHCTHKA CTPOUTCSI OOBIYHO MO CIEAYIONEMY O0IEMY PUHIIHITY:

1) B uucnuTene ciayvaifHas BEIMYMHA C HYJEBBIM MaTeMaTHUECKUM
OXKHaHueM (IIpY BHITIOJTHEHUH HYJIEBOW THITOTE3b),

2) B 3HaMeHaTele — BBIOOPOYHOE CTAHAAPTHOE OTKIOHEHHE ITOHN
CIy4yallHOM BEJIMYMHBI, I0JIy4daeMOE€ Kak KBaJpaTHbIH KOPEHb U3
HECMEIIEHHON OLIEHKH AUCIEPCUH.

Paccmorpum npumenenne kpurepust CTbIOJ€HTa Ha IpUMEDE.

Ilpumep. B nByx Tpynmax yudamuxcs, B KaXAoH U3 KOTOpbIX 16
YeJIOBeK (IKCHEPHMEHTAIBHOW W KOHTPOJIbHOHM) OBUIM  IOJy4EHBI
CIIeyIOIHEe Pe3yIbTaThl TECTUPOBAHUS U3 15 BOIIPOCOBIIO anredpe:
DkcnepuMeHTanbHas rpynna: 11,13,12,9,10,11,8,10,15,14,8,7,10,10,5,8.
KonTponsnas rpynmna: 6,10,11,11,10,7,7,5,10,12,8,10,5,5,5,14.

Cumnras BO3MOYKHOCTB MIPUMEHECHHUS KpUTEpHS
CTpI0ICHTa000CHOBAaHHBIM, MOXKHO JIH CHENaTh BBIBOJ, YTO DPa3UYHE B
pe3yabpTaTax BBITIOTHEHUS TECTOB OTIpeneNsIeTCs BIMSTHAEM

AKCIIEPUMEHTATILHOTO 00YUICHMSI?
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Pewienue. BoliBUHEM THIIOTE3BI:

H, - pasnmune B pesynbrarTax BEINONHEHMS TECTOB BHI3BAHO JIMILIb
CITyJalHBIMH IPUIUHAMH.

H, - pasnuuue B pesynbratax BHINONHEHUs ONPE/ENIETCS BIUAHAEM

9KCIEPUMEHTAILHOTO 00yYeHUs
IIpoBepuM HyNEBYIO TUIIOTE3Y NP YPOBHAX 3HAUUMOCTH P =5 % 1 1%.
OMIHMpHUYecKoe 3HaYeHNE KPUTEPUS BEIYUCISIETCS 1O hopMyJIe:

i |
tli!l)’l =
(n,—-1)-S?+(n,-1)-S? [n+n,
n+n,-2 n -n,
e x, =10,0625,x, =8,5,n, =16 ,n, =16, S, =2,619637,
S, =2,875181.
oo [10,0625-8,5| ~ 1,5625 -
" |(6-1)-2,619637° + (16 -1)-2,875181°  [16+16 \/1731, 475 / 32
16+16-2 16-16 30 256
_ L5625 4 6o6sa.
0,972406

W3 tabmumpl kpuTHdeckux 3Ha4eHHH CThIOZEHTa HaXOIUM KPHUTHYECKOE
3HAYCHHUE KPUTEPUSI:

_ [2,04(a <0,05)

v {2, 75(a <0,01)

Ecm t MEHbIIIE TAaONWYHOTO 3HAYEHHsS, TO Pa3HOCTh MEXIY

omn

CpCAHUMHU CUUTACTCA He3HaunMol. B Hamem cjlydae t <t TO TUII0TE3a

omMn Kp 2
HO MMPUHUMACTCA, TO €CTh PA3IMYUC B PE3YJIbTaTaX BBIIIOJTHCHUA IBYMSA

TpynmnaMu ydalmunxcda TECTOB BbI3BAHO JIMIIb CHy‘laﬁHI:IMI/I npUYrHaAMU.
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HUCHOJb30BAHUE HEMPOHHBIX CETEN P
BBISIBJIEHUS JIE®EKTOB PEUA HA OCHOBE BEVBJIET-
AHAJIM3A

B coBpeMeHHOM MHpe, peub ABISETCS OJHUM M3 BaKHEHIINUX CPEICTB
KOMMYHHUKaIiH, odecnednBaomuM >QQeKTHBHYIO Nepegady HHGOpPMaIyu.
OnHaKo, HEKOTOPHIE JIFOAN CTATKHBAIOTCS C Ae(PEKTaMH PEUH, KOTOPBIE MOTYT
CO3/1aBaTh CEPHE3HBIC ITPEIMATCTBUS B OOIIEHHM W TIOBIMATH HAa KadeCTBO
xu3HU. OOHapyXeHHe M KilacCu(pUKalus 3TUX Ae(PEKTOB SBISETCS BaKHON
3ajaueil [ CHEIMAINCTOB B OOJIACTH JIOTONEIMH M peueBod Tepanuu. B
JaHHOH paboTe MBI TPEICTaBIIEM METOJ, KOTOpBI  MO3BOJISIET
ABTOMATHYECKHU OOHApYy)XKMBaTh HaJM4YHe e(EKTOB pedyr Ha OCHOBE aHAIHM3a
TOJIOCOBBIX 3allUCEH € HUCIOIb30BaHUEM BeiiBner-aHanu3a U HEHPOHHBIX
cereil.

Meron mpendmonaraeT Ha OCHOBE 3alMcel Tojioca HCCIeqyeMbIX
MIAIMEHTOB MOJyYeHHE COOTBETCTBYIOIINX CKEHIOTpaMM. 3aTeM, MCIOIb3Ys
00y4eHHYI0 HEHPOHHYIO CeTh, KIaCCH(HUINPYEM pPeueBOr E(EKT.

Yacrora
Yactora

3 - -

L —
T —
P | bl I B | A P | bl |l B

Bpewn Bpewn

Puc. 1. CpaBHEeHHE CKEHJIOTpaMM 3aIMCH TPOMU3HOMICHHS CIIOBA «PBIOay ¢
pedbto 0e3 nedekToB (cIeBa) U ¢ POTaIM3MOM (CIIpaBa).
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Ha npexncraBneHHOM prcyHKe | BHIHO, 4TO pa3sHUIA CKEHIOTpaMM
3amuceit ¢ nmedekToM u 0Oe3 nedekra cymiecTBeHHa. [Ipu poTanm3me
(KapTaBOCTH) HE XBaTACT TAPMOHUK B MPOU3HOMICHUH CJIOTa «Pb». OIHAKO
OpU TAaKOM CpPaBHCHHHM MBI HE YYUTHIBACM CCTECTBCHHYIO DPAa3HHUILY B
CTPOCHHUH T'OJIOCOBOTO ariapara U pe30HaTOPOB KaXKJ0ro YelioBeka. FIMeHHO
MOATOMY B JIAHHOW paboTe Mbl MPUMEHWIIU TITyOOKHE HEHPOHHBIE CETH —
9TOOBI B aBTOMAaTHYECKOM pEeXHME BBIABHTH Je(ekTol 0Oe3 ydera
0COOCHHOCTE! KaXKI0Tr0 OpraHu3Ma.

ITycTh X[n] - BXOAHOH CHTHAI rOJIOCOBOH 3amucH JUTHHOK N, TorIa ero
CKeiorpaMmMa MOXeT OBbITh MOJy4eHa C MOMOIIbIO AUCKpeTHOro BeiiBier-

npeobpa3oBaHus:
N-1
Dijx = Z X[n]-y[nl,
n=0

rje j - Homep macuitaba, K - Homep mosuummu B okne u yj[n] -

BeitBneT-QpyHnkums [1, 2].

[Monyyenusie K03(PHUIMCHTHI COCTABISIOT BEKTOp IPHU3HAKOB,
KOTOpBIM IOJAeTCsi Ha BXOJA HEUPOHHOM ceTu. MBI HCIONB30BAIU
CBEPTOUYHYIO HEUPOHHYIO CETh [4], COCTOSIIYIO U3 HECKOJIBKUX CBEPTOUYHBIX
CJIOEB, CIIOEB ITyJIMHTA U MOJIHOCBA3HBIX CIIOEB, KOTOpas ObUIa o0yueHa Ha
3HAYUTENBEHON BBHIOOPKE 3aIiceil peyeBbIX J1eEKTOB.

st o0ydeHus ObUT HCTIONIB30BAaH METO]] OOPaTHOTO PACIPOCTPaHEHHS
OIMOKH, TOCPEICTBOM onTHMH3aTopa Adam M KaTeropHalbHYIO Kpocc-
SHTPONUIHYIO QYHKIHIO IOTEPh [3]:

N C
loss = —ZZ Yij |09()7i,j )

i=1 j=1
rane N - KOJNMYECTBO DJJIEMEHTOB B oOydwaromieil BoiOOpke, C -
KOJIMIECTBO KJIACCOB, Y j - MCTUHHOE 3HAYCHUE IS | -ro snemenTa m | -ro

Knmacca, a Y, j - TPEICKA3aHHOE 3HAYCHHE I | -ro smemenrta u | -TO

KJacca.

B xone skcniepuMmenTa 6buta 00y4yeHa HelpoHHast ceTh. [l aToro 6611
cobpaH Ha0Op MaHHBIX U3 3aMUCel 37JOPOBBIX MAIMEHTOB W TMAIUEHTOB C
pedeBbiMU nedexTamu. JlaHHbIE OBLITH Pa30UTH HA 00YYAIOIIYIO U TECTOBYIO
BbIOOpkn. Ha oOyuaromeidl BbIOOpKE ObUla JOCTUTHYTA TOYHOCTH
ki1accudukanun Ha ypoBHe 95%, Ha TectoBod - 67%. IlomyueHHble
Pe3yNbTaThl IOATBEPXKIAIOT paO0TOCIOCOOHOCTh JAHHOTO METOAA.

JanbHeiimee pa3BuTie paboThl MOKET OBITh CBSI3aHO C PaCIIMPEHUEM
Habopa JTaHHBIX, MCIOJIB3YEeMBIX I 00yuenus. Kpome toro, B Oyayiem
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MOXXHO pAaCHIMPUTh CHCTEMY 70 MHOTOKJIACCOBOM KiacCcU]UKaIuy,
TIO3BOJISIIOIIEH ONpEAeNATh KOHKPETHBIN THUIl JedeKkTa pedH, YTO MOXKET
OBITH MOJIC3HBIM B 00JIACTH JIOTOIIEANH U PEUEBOM TEpaIIHH.

HecmoTpsa Ha NOCTOMHCTBA Hallel CHCTEMBI, OHa UMEET HEKOTOpbIe
OrpaHMYCHUS] W HENOCTaTKu. Bo-mepBeIX, oOHa TpedyeT HaINYUA
Ka4eCTBEHHOHN 3aliCH royioca 4YeloBeka 0e3 NMOCTOPOHHMX 3BYKOB. Bo-
BTOPBIX, Ha JaHHBII MOMEHT CHCTEMAa MOXKET HMETh TPYAHOCTH B
pacno3HaBaHUM Ae(PEKTOB peud y JII0AeH ¢ HEOOBIYHBIMM AKLECHTAMH WIN
JIuaneKkTaMu. B menoM, He0OXOaMMO MPOJOIDKATh UCCICIOBAHNS B JaHHOM
o0macty, 4ToOBI IPEOAOIETH 3TH OTPAHMUYCHHUS U CO31aTh CUCTEMY, KOTOpast
Oynet O6osiee yHUBEpPCATLHON U TOYHOM.

B naHHOW paboTe MBI NPEACTABUIINA CHCTEMY BBLIBICHUS Ie(EKTOB
pedr Ha OCHOBE COBMEILEHHUS BeHBIET-IpeoOpa3oBaHUS U HEHPOHHBIX
ceteil. Pa3paboTka MMeeT MOTEHIMAIbHOE NMPUMEHEHHE B MEAMLIMHCKON
JOUArHOCTHKE.

Jlutepatypa

1. 3axapoBa T.B., lllectakoB O.B. BeiiBner-anaius u ero
MpUIOXKeHus1. YuebHoe nocobue — 2-¢ uzl., nepepad. u 1om. — MOCKBa :
NH®PA-M, 2023. — 158 c.

2. Uynunos B.B., Xpamora H.1. Beiisnet npeoOpa3oBaHue B
o0OpaboTke pedyeBoro curHaia // CoOopHUK Hay4HbIX TpyaoB./OTB. pea.C.M.
Ycemanos// 1Y Beepoce. Hayuno-met.koH(ep. 20-21 anpenst 2007r.-bupck,
bupI'CIIA, 2007, 176-180 c.

3. Xatikun C. Hetipornsie cetu. [TomHBIN Kype — 2-€ 31, —
Bunesamce, 2019. — 1104 c.
4, Le L., Yefeng Z., Gustavo C., Lin Y. Deep Learning and

Convolutional Neural Networks for Medical Image Computing: Precision
Medicine, High Performance and Large-Scale Datasets (Advances in
Computer Vision and Pattern Recognition). — Springer, 2017. — P. 584.
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PEAJIM3ALIMSI PUSH-YBEJOMJIEHUI B ABTOPCKOM
MECCEHIXEPE HA ANDROID

Push-yBenomieHuss — 3TO OIMH W3 CaMBIX BaXXHBIX U IOIYJISIPHBIX
CIOCOOOB CBS3M C TIOJIB30BATENSIMH B IPWIOKCHUAX [UIT MOOMIIBHBIX
ycrpoiictB. OHHM  TO3BOJSIOT  OTIPABIATH YBEAOMIICHHS O HOBBIX
COOOIIEHMAX, aKIMAX, COOBITHAX M APYroil MHGOpPMAIMK MOJIB30BATEIIO,
Jake KOorja NMpHJIOKEeHHWE He 3amymieHo. bornee Toro, push-yBemomueHHs
MOTYT OBITh HACTPOEHBI MHAWBUIYAIBHO JUISI KOKAOTO IMOJIB30BATENs, YTO
obecrieyMBaeT MaKCHMaJbHYIO  PEJIEBAaHTHOCTb M 3()(EKTHBHOCTH
KOMMYHUKAIIWH.

B naHHOI cTaThe pacCMOTPEHO, KaK peann3oBath push-yBemoMicHus B
aBTOPCKOM MecceHmkepe Ha Android.

Ilar 1. Peructpanus Firebase

Jis Havana paGoTel HEOOXOAMMO 3aperucTpupoBatbes B Firebase u
co3math TmpoekT. Firebase — 310 mratdpopma ot Google, kotopas
MPEeIOCTaBIIsIeT MHCTPYMEHTBI JUISL CO3JaHWsl MOOMJIBHBIX TIPHIIOKEHHH,
Bkiroyast  push-yBemomienus. Ilocme cosmanms mpoekta  Firebase
HEOOXOAMMO BKIIOYHMTH TOMAEPKKY push-yBegomyieHHWii B  TeKyIieM
MPUIIOKECHUH.

Ilar 2. Uuterpanus Firebase Cloud Messaging

s Toro 4toOBI HCIONB30BaTh push-yBenOMIIEHHS B NPHIOKEHHH,
Hy’)HO uHTerpupoBath Firebase Cloud Messaging (FCM) c aBTOpckuM
npuitoxenueM. [ storo morpedyercs 106aBUTh 3aBUCHMOCTH U HACTPOUTh
(haiisrel KOHGUTYpaAIMK TPOEKTA.

Ilar 3. [Tony4yenne ToKeHa ycTpoiicTBa

Kak Tonbko unrerpuposan FCM B npunoxxeHue, aBTOp MOXKET Ha4aTh
HONy4YaTb TOKEHBbl yCTpoHcTBa. TOKEH yCTpOWCTBA — 3TO YHUKAJIbHBIN
uneHrudukarop, kotopsiid Firebase Haznauaer kaxaomy ycrpoiictBy. TokeH
YCTpOMCTBa HCHONB3YETCs JUTs OTIIPABKU push-yBeaoMIIeHNIT Ha KOHKPETHOE
ycTpoiicTBO. Pa3paboTyrk MOKET MOYyYHUTh TOKEH YCTPOHCTBA IPH TOMOIIN
metona getToken().

Iar 4. OrnpaBka push-yBenomiaenmii

Temneps, Korza MOITy4eH TOKEH YCTPOHCTBA, MOXKHO OTIPABIATH push-
YBEIOMJICHHSI Ha 3TO YycTpoiictBo. [lms ormpaBku push-yBegomieHus
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nomkHbel copmupoBats JSON-coobiieHue, conepkainee HEOOXOAUMYIO
nHpopManuIo I 0TOOpaKEHUS yBEIOMIICHHS.

Kpome TOro, MOMXHO HCIOJIb30BaTh KaHAIBl YBEJOMIICHHH JUIs
IPYIIIHMPOBKYU U KaTEropu3alnuy yBEJOMIICHUH 110 THITY WU IPUOPHUTETY.

IIar 5. O6pa6oTka push-yBenomiennii

Kornma MoOunbpHOE MpuitoxKeHHe moiydaeT push-yBegoMieHue, TO ero
MOXXHO 00paboTtaTh mpu momom Mmerona onMessageReceived(). B stom
MeToJie HeOOXOIMMO MOTYYIHTh TaHHEIe U3 push-yBegoMiIeHUs 1 0TOOpa3UTh
UX MOJIb30BATENIO B YBEAOMIICHHH.

Peanmsaums push-yBemomieHHil B aBTOPCKOM MECCEHIDKEpEe Ha
Android He gBisieTCs CIOKHOM 3a1auei, ecim ucroas3oBaTh Firebase Cloud
Messaging. C nomompto FCM MOKHO JIErKO MOJy4aTh TOKEHBI YCTPOMCTB,
OTHpaBIsATh push-yBegomiieHUs: U 0OpabaThiBaTh UX B HPUIOKEHUH. DTO
MO3BOJISIET OOIIATHCS C MOJIB30BaTeNsIMU Oonee d(Q(GEKTUBHO U aKTYyalbHO,
YBEAOMIIASL UX O HOBBIX COO6I_HCHI/IHX U COOBITHAX B PEKUME pECAJIBLHOI'O
BpPEMEHHU.

Jlutepatypa

1. . [dxopmxesuu. "Android Push-ysenomuienus. 00630p".
Kommerorepusie HoBoCcTH, 2015.

2. 10.b. [OpaxonoB, A.B. Mexepunkuii. "Paspaborka mox Android.
PykoBoactBo nns Haunnarouux". JIMK Ilpecc, 2017.

3. B. XKwmun. "Android-pa3paboTka s HaunHaromux". M3garenseTBo
"IMK IIpecc", 2019.

4.T. Jlekctpa, A. Cukc. "Android. Beictpsrii crapt”. [Tutep, 2017.

5. A. Hakoneunsiii. "IIporpammupoBanue mon Android: rotoBbie
pemenus. Push-ysegomnenus". Ilpecc-Kom, 2014.

6. W. Iarpymes. "Android:  nporpamMMupoBaHHMe  JUIs
npodeccuonanos". M3natensctBo "Jlenann", 2015.

7. A. Canrxanann. "Paspaborka Android-mpunoxeHud s
HaunHaromux". Uznarensckuit nom "Iutep", 2018.
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NHO®OPMAIIMOHHASA CUCTEMA YUYETA 3AIINCH
KAJIACTPOBBIX YYACTKOB JIOPTIOJIMHCKOI'O PAMOHA

B macrosmee Bpems B Poccunm  (QyHKumoHmpyer —eamHas
rOCyIapCTBEHHAS CHCTeMa KaacTpoBoro yueta Hegsmkumoct (ETICKH).
Ee ocHOBHOH 3amadell sIBISETCS ydeT KaJaCTPOBBIX OOBEKTOB, a TAKXKE
obecrieuenne noctyna kK wHQopMammm o HuX. B pamkax EIMMCKH
(DYHKIIMOHMPYIOT WH(POPMAIMOHHBIE CUCTEMBI yUeTa 3alliCH KaJaCcTPOBBIX
YYaCTKOB, SIBJISIOLIMECS BaKHBIM HMHCTPYMEHTOM BEIEHHS KaJIaCTPOBBIX
pabor. JlaHHBIE CHCTEMBI [OMOTalOT aBTOMAaTU3MPOBaTh IPOLECCHI,
CBSI3aHHBIE C Y4E€TOM U 00pabOTKOI HH(OpMALIMH O KaIaCTPOBBIX 00BEKTAX,
a TaKKe MPeloCTaBISAIOT BO3MOXKHOCTh  TOJNyYEHHS  aKTyaJdbHOM
nHdopmanuu o HuX. OFHON U3 TaKUX MH(POPMAIMOHHBIX CHCTEM SIBISETCS
CUCTeMa y4eTa 3alHCH KaJlaCTPOBBIX y4acTKOB J[FOPTIOMMHCKOTO paifoHa.

JropTronuHCKAN paiioH pacronoxeH B Pecrybnmke bamkopToctan u
3aHMMaeT Iuomaab Oosee 2,7 THICSY KBaJpaTHBIX KHJIOMETPOB. B pamxax
JTAHHOTO paifoHa (YHKIMOHUpPYeT OOJBIIOe KOJMYECTBO KaJacTPOBBIX
00BEKTOB, YTO TpeOdyer yuyera WX [JaHHBIX B €IUHOW CHCTEME.
WndopmannonHas cucrema ydera 3alHMCH  KaJacTPOBBIX  YYacTKOB
JropTronHCKOTO paiioHa Oblla BBEAECHA B OKCIUIyaTalldl0 C IIENbIO
obecrnieuenuss 3dexkTuBHON pabOTHl ¢ KagacTpoBbIMH OOBekTamu. OHa
MO3BOJIsIET 00pabaTeiBaTh MH(POPMAIMIO O KaJaCTPOBBIX y4acTKax, B TOM
YHCie OCYHIECTBIATh MX PETUCTPAIHMIO, M3MEHEHHE WM CHATHE C ydYeTa.
CucreMa ydera 3allMCH KaJacTPOBBIX Y4YacCTKOB JIIOPTIOIMHCKOTO paiioHa
Oaszupyercss Ha NPOTrpaMMHOM  OOECHeYeHWH, pa3padOoTaHHOM ¢
MCIIOJIb30BaHHEM HOBEHIINX TEXHOJIOIUH M COBPEMEHHBIX METOJIOB 3AIUTHI
nHdopmanmn. OHa obecneynBaeT OBICTPBIH W HAASKHBIH JOCTYIl K
nHpopMaMK O  KagacTpOBBIX OOBEKTax, a TaKkKe I03BOJISIET
aBTOMATH3MPOBaTh HEKOTOpHIE IPOIECCH, CBA3aHHBIE C ee 00pabOoTKOM.
OnHUM W3 OCHOBHBIX IPEMMYIIECTB JAHHOW MH(OPMALMOHHOW CHCTEMBI
ABJISIETCS €€ IpOCToTa M yA0OCTBO B HCIOJIB30BaHMHM. B cucrteme
peann3oBaHBl MHTYHUTHBHO TIOHATHBIE MHTEp(EHCH, YTO TO3BOJIAET
obneryuTh paboTy TOJB30BATENe W YCKOPHTH IPOIecchl 00paboTKu
nHpOpMAITUH.

Takum  oOpa3om, UWHPOPMAIMOHHAS CHUCTEMa ydeTa 3aIlucH
KaJaCTPOBBIX YYacTKOB J[IOPTIONMHCKOTO paifoHa SBISIETCS BayKHBIM
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WHCTPYMEHTOM BEJICHMSI KaJacTpOBBIX PabOT B JaHHOM peruoHe. OHa
obecrieunBaer 3((GEKTHBHOE ylpaBiieHHe HWHPOpMalMedl O KaZacTPOBBIX
00beKTax, a Tak)Ke MOBBIIIAET MPO3PAYHOCTh U JIOCTYHHOCTH IPOLIECCOB,
CBA3aHHBIX C HUMH. B cucreme yuera 3amucu KajacTpOBBIX Y4YacTKOB
JropTronuHCKOro paifoHa peanusosasa nosHas uarerpaius ¢ ETMCKH, uto
MIO3BOJISIET OMEPATUBHO OOHOBIATH W IOJIy4YaTh aKTyalbHYIO MH(OPMAIUIO
00 00BEeKTax KalaCTPOBOTO y4eTa. ITO 00eCIIeUnBaeT BHICOKYIO TOYHOCTD U
JOCTOBEPHOCTH JAHHBIX, a TAaKXKE COKpallaeT BpeMs Ha MOIy4YeHHE
HeoO0XoanMon HH(pOpPMAITIH.

OpnHoil 13 3a7a4, KOTOPBIE PEIIAeT CUCTEMA YUeTa 3alUCH KaJacTPOBBIX
YUYaCTKOB, SIBJISICTCSl 0OecnieyeHue (PaKTHYECKOH JOCTYITHOCTH KadaCTPOBBIX
00bexToB. HampuMep, ¢ MOMOIIbIO CHCTEMBI MOXKHO OTIPENENIUTD IIPABO Ha
UCIIONIb30BaHUE 3EMENbHOTO Y4YacTKa WM MOJIYyYUTh HHPOPMAIHIO O
3aJI0’)KCHHOW Ha HEro MIOTeKe. DTO MO3BOJIIET N30eKaTh HEJOOHNMAaHHS 1
KOH()JIMKTOB IIPH TOKYIIKE WJIM Hpojake HeABmwkuMocTH. Cuctema ydera
3allUCH  KaJacTPOBBIX  Y4acTKOB JIIOPTIONHMHCKOrO pailoHa  TaKxke
oOecrieunBaeT 3alUTy MEpCOHAJbHBIX JAHHBIX TIpaxkaaH. Bce naHHbIE,
KOTOpBIE COZEPIKaTCs B CHCTEME, 3aIUIICHBI COTJIACHO TPEOOBAaHMAM 3aKOHA
P® "O nepconanbHbIX JaHHBIX". DTO obecnieunBaeT KOHOUICHIIHAIEHOCTh
nH}opMannM U MPEAOTBPANIAET BOZMOXHOCTh €€ HECAHKIIMOHUPOBAHHOTO
JIOCTyTIA.

ITonp30oBaTenstM CUCTEMBI ydYeTa 3alUCH KaJacCTPOBBIX Y4YacTKOB
MIPEJOCTABIIAIOTCS Pa3IMYHBIE BO3MOXKHOCTH. B 4YacTHOCTH, OHM MOTYT
MOJTYyYUTh WH(OPMALMIO O CBOMX KaJacCTPOBBIX OOBEKTaX, IPOU3BECTH
U3MEHEHHE WINM JIOIOJHEHUE CBEIEHUH, 3aperucTpUpoBaThb HOBBIN
KaJacTPOBBIH OOBEKT U T.JI.

OnHako, WCIOJIB30BaHME MJAaHHOM WH(POPMANMOHHON CHCTEMBI HE
SIBJISIETCsI 00s13aTeNbHBIM JIJIsl Beex Tpaxaa. K npumepy, Gpusndeckue una
MOTYT 00pamaTbesi B KaJacTpOBYIO Iajaty, rae UM OyIayT IpeaocTaBlICHEI
YCITyTH M KOHCYJIBTAIIMH [0 BOTIPOCaM KaJIaCTPOBOTO yUeTa.

Takum oOpazoM, cucrema ydera 3aIllCH KaJacTPOBBIX YYacTKOB
HroptionuHCKOTO  pafioHa  obecneumBaeT  3(p(eKTUBHOE  BeJCHUE
KaJacTPOBBIX Pa0OT M MOBBILNIEHHE KadecTBa OOCIYXHMBaHHS TpaxJIaH B
JlaHHOM peruvoHe. Mcnonb3oBaHUE COBPEMEHHBIX TEXHOJIOIMM M METOZOB
00paboTkM HMHGpOPMAIMK TTO3BOJISIET COKPATHUTh BpPEMs Ha BBIIOJHEHHUE
paboT M yIydIIUTh Ka4eCTBO MPEIOCTaBIIEMBIX yciIyr. [loMrMo OCHOBHOM
(GYHKIMHM — y4yeTa KaJacTPOBHIX OOBEKTOB — HMH(OPMAIMOHHAs CHCTEMa
yuyera 3aluCH  KaJacTpOBbIX  y4yacTKOB JIIOPTIOJMHCKOrO  pailoHa
IIPEJOCTAaB/IAET BO3MOXKHOCTb PEIICHUS JPYyrMX 3ajad, CBSI3aHHBIX C
KaJlaCTPOBBIMH paboTamMHu.

K npumepy, ¢ MoMoIIbI0 CUCTEMBI MOKHO MOJYYHUTh HHPOPMALHIO O
IUTOLIAAN U NEPUMETPE 3EMENIbHBIX YYacTKOB, TOHNOTrpa(uIeckol CheMKe,
¢dororpadusx M Apyrux neransx. Takxke cucTeMa II03BOJSET IOJYYHUTh
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JJIEKTPOHHYIO KOINHIO TEXHHUYECKOTO Iacropra OOBEKTa KalUTalbHOTO
CTPOUTENBCTBA, YTO YNPOLIAET NPOLEIYpPY €ro NpOAaXH WIM CHA4YU B
apeHny. Ha ocHOBe maHHBIX, NMPEIOCTABIAEMBIX CHCTEMOW ydeTa 3allicCH
Ka/IaCTPOBBIX YYaCTKOB, BO3MOXKHO COCTABJICHHE OTYETOB M aHAJTMTUYECKHX
MaTepuangoB, KOTOPbIE MOTYT OBITh BOCTPEOOBAHBI NPEINPHATHSIMH |
opraHuzanusMHu. Takue OT4ETHl cojepkar HHpopManuioo 00 O0BEeKTax
HEJBIDKIMOCTH U 3€MENBHBIX YJacTKaxX, KOTOPBIC HaXOJATCS B TPaHHUIAX
JropTronrHCKOTO paiioHa.

Cucrema ydeTa 3amicH KaJacTPOBBIX YYacTKOB Takxke oOecrednBacT
BO3MOXXHOCTb ~ HMHTEPaKTHBHOrO  oOMeHa  uHpopMmaunuei  Mexmy
YIOJHOMOYEHHBIMH ~ OpraHaMM, YYacTHHKaMH KaJacTpOBBIX  pador,
OpraHaMd MECTHOTO CaMOYNpAaBJICHHS W TpaxKIaHaMH. OTO IO3BOJISIET
ONEpaTHBHO pearupoBaTh Ha TIOSBJICHWEC BO3HHMKAIOIIMX BONPOCOB M
COKpPAaTUTh BpeMs Ha paccMoTpeHue ux. Ocoboe 3HaueHue HHPOpMaIMOHHASL
cHCTeMa ydeTa 3aliCH KaJacTPOBBIX y4YacTKOB JIFOPTIOMMHCKOTO paiioHa
umeer Juia OmsHeca. K mpumepy, NOAPSATYMKH, 3aHUMAIOIIMECS
CTPOUTENBCTBOM MM PEMOHTOM OOBEKTOB HEABHKHMOCTH, MOTYT OBICTPO
NONYyYUTh HWHQOPMALMIO O 3EMENbHBIX YyYacTKaX, Ha KOTOPBIX OHH
IUIAaHUPYIOT BECTH CTPOUTENBHBIE PadOTHl. IJTO CYNIECTBEHHO YIPOIIAET
npoueaypy odopmiieHHs BCeX HEOOXOJMMBIX JIOKYMEHTOB M IO3BOJISIET
HayaTh pabOThl C MUHUMAaJIbHOM NOTEepel BpeMEHH.

Takum  oOpazoMm, wuH(MOPMAIMOHHAs CHCTEMa YydeTa 3alucH
KaIaCTPOBBIX Y4acCTKOB J[IOPTIOIMHCKOTO paiioHa UMEET psJ] IPEUMYIIECTB
nepes KJIaCCMYECKMMH METOJaMH BeJIeHHs KaJaacTpoBbIX 3amuceil. OHa
obecrieunBaeT OBICTPBIN W YOOOHBIN MOCTYI K aKTyaIbHOW MH(POPMAIUH O
KaJacTpOBBIX OOBEKTAX, a Takke obecreuynBaeT KOH(OUICHIHUAIBHOCTh U
3aIIUTy JaHHBIX.

Jlutepartypa

1. Caiir Pocpeectpa - https://rosreestr.ru/wps/portal/p/
cc_present/ir_egrn

2. Caiit Musnctpost P® - http://minstroyrb.ru/

3. Meromudeckue pekoMmeHmanuu 1o pabore B EIMCKH -
https://rosreestr.ru/site/files/download/mro/Methodological_recommendatio
ns_for_the_work_in_EGRN.pdf

4. 3aKkoH PO "O MIEPCOHAIBHBIX JaHHBIX " -
http://www.consultant.ru/document/cons_doc_LAW_61801/

5. Cratps "Pa3zButne MH(OPMAITMOHHBIX TEXHOJIOTHI B KaJacTPOBOM
yuere  HemBmxmmoctd" - https://cyberleninka.ru/article/n/razvitie-
informatsionnyh-tehnologiy-v-kadastrovom-uchete-nedvizhimosti

6. Crarps "OcoOenHocTH pabOTBl C HMH(POPMAIMOHHOW CHCTEMOMU
Kagactpooro  ydera  ET'MICTA" - https://s-t-r.ru/kadastrovyj-
uchet/osobennosti-raboty-s-informatsionnoj-sistemoj-kadastrovogo-ucheta-
egishta.html
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Xysuna @.P., k.gh.-M.H., doyenm,

Canuesea M.C., cmapwuii npenooagamerns,
Pycunos A.A., ooyenmm, K.¢gp-m.H.
rouz21lnur@gmail.com

IPUMEHEHUE YPABHEHMM JIATPAHKA BTOPOT'O POJIA
VIS PEIHEHUS 3AJTAY ITWHAMUKHN

B MexaHuke, 17151 CBA3aHHBIX MEXaHHUYECKUX CHCTEM, PEIICHHE 3a/1a4 C
MOMOIIBI0 3aKOHOB HbIOTOHA ObIBaCT 3aTPyIHHUTEIBHBIM, MOITOMY IS
TaKUX CHCTEM MpU PpEIICHUH 3aJad yao0Hee NPUMEHITh YypaBHEHHE
Jlarpanxa BTOpOro poja, yepe3 0000IIeHHbIE KOOPIUHATHI:

d({or | or _
. — N
dt{ oq; ) oq;
OHO SIBJIACTCA YHUBEPCAJILHBIM METOAOM COCTAaBJICHUA

nuddepeHIuanbHbIX YPaBHEHUM JBMKEHHUS MaTepualibHbIXx cucteM. C
MOMOIIBI0 HETO 3HAYWTENBHO YIPOINAETCSl peIleHHe 3aaad JTUHAMUKH
MaTepUANBHBIX CHCTEM C HECKOJBKHMH CTENCHSIMH CBOOOIBI. Y paBHEHUS
Jlarpamxka mMHPOKO TMPUMEHSIOTCS TSI PEIICHHS] CaMBIX pPa3HOOOpa3HBIX
3a1a4 TeXHUKH [3].

[IpenmyimecTBOM TpPUMEHEHHS JAHHBIX  YpPaBHEHUH  SBISETCS
ennHOOOpa3ue mpueMoB. [lops ok pemeHus 3a1ay:

1. YCTaHOBHTH YHCIIO CTEICHEH CBOOOIBI M BBHIOpATh OOOOIICHHBIC
KOOPIMHATEI,

2. N300pa3uth CHCTEMY B IMPOM3BOJIBHOM IOJIOKCHUH U TTOKA3bIBAThH
AKTHUBHBIC CHJIBI

3. CocraBisisi ypaBHEHHE CYMMBI 3JIEMEHTAPHBIX PA0OT, BBIYHCIISIFOT
0000meHHble  cuiabl  Q,(Bo m30ekaHME OMMOOK, CIIEAYeT, 4YTOOBI

npupamnicHue COOTBCTCTByIOIIIefI KOOPAUHATLI OBLIO HOJ'IO)KI/ITCJ'IBHBIM);
4. BelunucIuTh KHMHETHYCCKYIO SHCPTHUIO CUCTEMbBI B eé abCOIOTHOM
JABUIKCHUU, BbIpaxkas eé qepes O606H1€HHLI€ KOOpAUHATBL qi 1 CKOPOCTH qi ;

5. HOIIC‘-II/ITaTB COOTBETCTBYIOIIUEC YaCTHBIC IIPON3BOIHBIC oT
KMHETHYECKOW HHEPTHH MO OOOONICHHOW KOOpAMHATE M CKOPOCTH U
TIOJICTAaBUTh UX B ypaBHeHue Jlarpamka [1].

IIpumep: Ilpu Haesme Tenmexkn A Ha ynpyruil ymop B HaumHArOTCS
KoyneOaHMsl  NOJBELIEHHOro Ha cTepkHe rpy3a D.  CocraButh
muddepeHIaNbHbIe YPABHEHHS TBUKCHUS MAaTCPUATIbHON CUCTEMBI, CIIU
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M;— Macca TeJeXKKH, My— Macca Ipy3a, | — JUIMHA CTEpKHA, ¢ —
K03((ULINEHT KECTKOCTH MNpYXUHBI yrnopa B. Maccoli koiec u BcemH
CHJIaMU CONPOTHBIICHUS IpeHeOpeys. Hayano orcuera ocu X B3STh B JIEBOM
KOHIlE HeJAe()OPMHUPOBAaHHOW NpPYKUHBL. ONpenenuTs MNEepHOA  MabIX
Kosie0aHMH Tpy3a IpH OTCYTCTBUHM yropa B. Maccoli crepkHs nmpeHeOpeys.
IpeHeOpeyb 4IeHOM, COAEPKAIUM MHOXKHTENb @', cuuTath c=0, Sing=e,

cose~1[2].
1F

1) Pewenue: q,=x,q,=¢

o
d (aT] Gl AP
Il B _7:Qx, | O
dt\dg, ) o oY
dfeT) ot A
dt{ g, ) oq, v (Puc.1)

1 1 1 ., 1
) T=T,+T, = Em119A2 JrEmzlSlD2 = Emqu +Em2(8e2 +

+32+28,9 cosp) = %mqu + % m, (qf +1%d, + 21,4, cos (p);

oT .
3) —=(m +m,)q, +m,ld,cosgp
o,

d(oT . . - oT
— =(m,+m,)d, + m,ld, cosp—myld,sing a:o

dt aTh 1

i = m2|2q2 +m,ld, cos g d[aT} =m,l Zqz +m,l, cos p —m,ld,d, sin ¢
ad, dt | od,

a._ -m,lg,d, sin @

oa,

4y n=n,+1,+1, =C

1.
yip nt (sz —m,g cos ) + Ecqlz

or1 or1 .
=——=-C =———=m,glsin
Q a0, 9, Q¢ aq, 28 4
(m, +m, ), +m,ld, cosp—m,ld, sin ¢ = —cq,,
g, cosp+1¢, =—gsin .
Omeem- (ml+mz)X+m2|¢COﬁ¢)7m2|.(08Ingo=7cql,
Xcosp+Ip=—gsing.

5) Hoocmasum 6 nynkm 1):

Takum obOpaszom, Onaromapst cBoeil oOmHOCTH ypaBHeHus Jlarpamxka
HINPOKO NPUMEHSIIOTCS ISl pEILICHUs] Pa3HOOOPa3HbIX 3a/1au TMHAMHKH.
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JIutepartypa

1. Jlauyra }O.®., KcenmzopoB B.A. Teopetndeckas mexaHmka. M.:
Komnoc, 2010.

2. Memepckuit Y. B. COopHUK 3a1ad 10 TEOPETHIECKONH MEXaHHKE.
M.: Hayxka, 1986.

3. Tapr C.M. Kparkwuii kypc TeopeTndeckoil MexaHuku. M.: Beicias
mikona, 2006.

InerneBa A.JL., Xy3una @.P., PycunoB A.A., CanueBa M.C.
B® YYHuT, r.bupck, Pb

Xysuna @.P., k.h. —m.H, doyenm

pletnva96 @bk.ru

CBOBOJHBIE 1 BBIHY KJIEHHBIE KOJTEBAHUA
MATEPHAJBHOM TOUKH

MarepuanbHasi TOYKa MOXET COBEpIIATh KOJieOATENbHbIC IBHKCHUSL,
KOTOPBIE MOTYT OBITh CBOOO/IHBIE U BHIHYK/ICHHbIE.

CBoOoniHBIE KOJICOAHHMS MaTepUATbHOW TOYKM — I3TO KoJjebaHus,
KOTOpBIE MPOMCXOIAT Oe3 BHEIIHEro BO3IACHCTBUS U MOJIepkKu. OHH
BO3HHKAIOT, KOT'JIa TOYKA OTKJIOHSIETCSI OT MOJIOKEHUsI PABHOBECHS U 3aTEM
HauMHAeT KoJiebaThCsi BOKPYT ATOro mnojoxeHus. CBOOOAHbIE KoJeOaHUs
MaTepHalibHOI TOYKH MMEIOT MHOXKECTBO TIPHIIOKEHUH B (PU3UKE, TAKHX KaK
MOJICIMPOBaHUE KOJEOAHUI MAasTHUKOB, 3BYKOBBIX BOJIH, DJIEKTPUUECKHX
KOJeOaHui U T.1I.

BbIHY)KI€HHBIMUA HA3bIBAIOTCS KOJEOAHUS, B MpOLECCE KOTOPBIX
KoJleOomascsi  cUcTeMa  IOJBEpraercs  BO3/ACHCTBUIO — BHENIHEH
MIEpUOANYECKH M3MEHSIOUIelcsl BO BpeMeHHM cuibl. Hampumep, ecnu Ha
TOYKY, 3aKpEIUICHHYIO Ha NpY>KHHE, HAYHET JeHCTBOBATh IEPHOIMYECKast
cmiia, To OHa Oyzmer KonebaTbecs C 4acTOTOM 3Toi cmibl. [Ipumepamu
BBIHYX/ICHHBIX KOJICOAHUH MaTepUaIbHOM TOYKH SIBISIFOTCS KOJeOaHus
3BYKOBBIX BOJIH B pe30HATOpe, KOoJieOaHUsl 3JCKTPUUYECKUX Ierneil moj
BO3/IeiiCTBHEM IIEPEMEHHOI0 TOKa U T.JI.

Pe30HaTOphI MOTYT HMCIOJIB30BAThCS ISl YCHIJICHHUS 3BYKOBBIX BOJIH B
MY3bIKQJIbHBIX HHCTPYMEHTAX, TAKUX KaK TUTapbl Win ckpunku. Hampuwmep,
3BYKOBasi JieKa THUTapbl SIBJISETCS PE30HATOPOM, KOTOPBIA YCHIIMBAeT M
N3MEHSICT 3BYKOBBIC BOJIHBI, CO3JaBaeMble CTpyHamu. Kpome Toro,
pe30HATOPBl MOTYT HCIIOJIB30BaThCS B aKyCTHYECKHX CHCTEMax, 4TOOBI
YCUITHTH 3BYK U yIY4IINTh €ro KauecTso [1].
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3BYK, U3JJaBa€MbIi caMOl MTapHOM CTPYHON He CIHUIIKOM T'POMKHIL.
J11s1 TOTO, YTOOBI YCHIIMTH 3TOT 3BYK, CTPYHBI pacliojlararoT oBepX KopIyca,
KOTOpBIN JeNaloT crennansHoil GopMmbl U pasmepa. B cepenune kopmyca
00s13aTeIbHO UMEETCS OTBEPCTHE KPYTIIOH (DOPMBI JUTS BBIXOJA 3BYKa. 3BYK
CTpYHBI, MOMNajas BHYTPb KOpIIyca, PE30HUPYET M YCUIMBAETCS, OTYEro
TUTapa 3BY4HT HAMHOTO TPOMYE.

Hactpolika ruTapsl — 3TO TakKe MPUMEDP SBIECHUS 3BYKOBOTO
pe3oHaHca. Ecnu HacTpOUTh NMepBYIO CTPYHY MO KAMEPTOHY, a TIOTOM 3a)KaTh
BTOPYIO CTPYHY Ha ONIPEIEICHHOM Jagy (OnpeaeiéHHas HOTa) U JEPHYTh €¢,
TO MOXXHO YBHJETh, KaK IE€pBas CTpyHa CJIETKa MOJAEprHBacTcs (IpU
YCIIOBHH, YTO TUTAPa HACTPOEHA MPABIILHO).

Ot kagecTBa JepeBa, U3 KOTOPOrO M3TOTOBJIEHA T'HTapa, 3aBUCHUT HE
TOJIKO CHJIa, HO M YUCTOTA, U TeMOp M3BJIEKaeMOro 3Byka. BiuseT Ha 3T0 U
MOKpacka, U JaKk Ha fepeBe. IMEHHO M03TOMY H3TOTOBUTH KaueCTBEHHYIO
TUTapy WIH CKPUIKY COBCEM HE IPOCTO, U KadeCTBEHHbIE MHCTPYMEHTHI
cTosT OonbIUX JeHer. Tak, sIBICHHWE 3BYKOBOTO pPE30HAHCA M3 (U3MKH
MePEKOYEBAIO B HHBIE C(ePhI U IIOTHO TaM 060CHOBAIOCH [2].

CBoOOmHBIC 1 BBIHYX/ICHHBIE KOJICOAHHUS MaTepHAIBbHONH TOYKH MOTYT
OBITh TAPMOHMYECKUMH WIIM HE TAPMOHHYECKUMH.

[pocredimmii THI KoMeOaHWH - TapMOHHYECKHH, IMPH KOTOPOM
KOJIEOITIOIIasCs BETIMYMHA U3MEHSIETCSI CO BpEMEHEM 110 3aKOHY CHHYCa HITH
KocuHyca. [‘apMoHHMYeckne KosleOaHUsT MaTepuasibHOM To4kM (Tena)
onuchiBaloTest A hepeHnnaibHbIM ypaBHEHHEM BUA:

X" +Wx=0 1)

Ilepron cBOOOIHBIX KOJIEOAHUM MaTepHUaNbHOM TOUKH 3aBHCUT OT €€
MAacchl ¥ ’KECTKOCTHU MPYKUHBI (€CNM TOYKa 3aKpeIuieHa Ha IpykuHe). Yem
Oonplie Macca TOYKHM WIHM SKECTKOCTh HPYKHUHBI, TEM MEHbIIE MEepHOT
KoneOaHui.

T=27 K 2
g

lapmonmueckue  KojeOaHWS — XapaKTepU3YIOTCS  PaBHOMEPHBIM
N3MEHEHHEM CKOPOCTH M YCKOPEHHS TOYKH BO BpeMs Konebanuii. He
rapMOHHYECKHE KojeOaHus, Ha000pOT, XapaKTEepHU3yIOTCs] HEpaBHOMEPHBIM
U3MEHEHUEM CKOPOCTH U YCKOPEHHS TOUKH.

3akiroueHre: HE3aBHCUMO OT (HU3MYECKOM NPHUPOJBI  JTAaHHOTO
Kojie0aTeNnbHOrO  Ipoliecca, XapakTepa  KOJICONIOIIEHCs  BEIMYHHBI,
KoJieOaHMsI COBEPILAIOTCS 1O OJHMM M TEM JK€ 3aKOHAaM M OITMCHIBAIOTCS
€AUHBIM ypaBHEHHMEM, €CIH CHUCTEMBl TOAUYMHSIOTCA OAMHAKOBBIM
3aKOHOMEPHOCTSIM.
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JIutepartypa
1. KacpsroB, B.A. ®@usuka. 10 xi. [IpodunbHbIil ypoBeHb: yued. s
ob6mreobpaszosat. Yupexaenuit/ B.A. KacesiHoB. — 13-¢ u3., cTepeoTHil. —
M.: [Ipoda, 2013. — 428 c.
2. SIBopckuit b.M., [Tunckuit A.A. OcHoBbl Ppuznku: Yued. Konebanus
u BonHBL. KBanTOBas Qumsuka. dusuka siupa u sneMeHTapHsix yactury/ [lox
pen. FO.M. luka. — 5-e m3n., crepeot — M.: ®DUIMATIINT, 2003. — 551 c.

o3osn0Tuna A.J., Ilopo3osa J.B.

MBOY COUI Ne4 r.bupcka, yuenuna 9 knacca
Ioposzoea D.B. — yuumens ungopmamuxu
porozoval999@bk.ru

PA3BOP ITPOTOTHUIIA 3AJJAHUSA Nel
OI' TH®OPMATHUKA 2023

3ananue Nel «KosmuecTBeHHBIE mNapaMeTpbl WH(GOPMAIMOHHBIX
o0bekToB» OI'D nnpopmaruka B 2023 roay aenutcs Ha 3 Buaa. Paccmorpum
Kbl B 3a1aHus OoJiee oapoOHO.

3aoanue euoa 1: B omgHolt n3 xomupoBok Unicode KakIplii CHMBOI
koaupyetcs 16 buramu. BoBa Hamucan TeKCT (B HEM HET JIMIITHUX [TPOOEIIOB):
«FEx, neB, CII0H, 0JIeHb, TIOJIEHb, HOCOPOT, KPOKOIMI, a/TUraTop — JAHKHE
XKHBOTHBIEY.

VYueHHK BbIUEPKHYJI M3 CIIUCKa HAa3BaHHE OJJHOTO M3 KUBOTHBIX. 320HO OH
BBIUEPKHYJI CTaBIIME JMITHUMHU 3alsiThle W MpoOensl — JBa mpobena He
JIOJKHBI UITH TOAPSIJI.

ITpu 3TOM pazmep HOBOTO IPEAJIOKEHHS B IAHHOW KOAMPOBKE OKa3aycs Ha
16 GaiiT MeHbIIIE, YeM pa3Mep HCXOAHOTO Npeioxkenus. Hanmmure B oTBETE
BBIYEPKHYTOE Ha3BaHUE KUBOTHOTO.

Jnst perieHus AaHHOTO 3a/aHMs, S COCTABHJIA ANTOPUTM, KOTODBIH
ToMoraeT penrars Jro0yto NoA0OHYIO 33/1a4y € Pa3IMYHBIMH YCIOBHAMHU.

Aneopumm:

1. IlepeBecTr KOAMPOBKY U3 OUT B Oaiir (1 OalT = 8 OUT).

2. HaxomuMm KONHMYECTBO CHMBOJIOB, Ha KOTOPOE YMEHBIIMIOCH
npeanoxeHue: a) [nsg 3TOoro AenMM KOJMYECTBO OalWT, Ha KOTOpoe
YMEHBIIIIOCH COOOIIEHNE Ha KOJIMIECTBO 0aiiT, KOTOpHIE MPUXOAATCsS Ha 1
CHMBOJ;

6) OT MOJyYHMBIIIErOCS YUCIIa OTHUMAEM 2 CUMBOJIA (3TO 3amsaTasi U mpooel,
KOTOpBIE YYEHHK BBIYEPKHYJI BMECTE CO CIIOBOM).
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3. BrIiOupaem n3 crmcka ClIOBO IO KOJIMYECTBY CHMBOJIOB, KOTOPOE Y
Hac TOJIyYHJIOCh B IyHKTE 2.

Pewenue:

1. [epeBonum koaupoBky Unicode u3 Out B Oaiit, st 3Toro 16:8=2
GaiiT (mpuxoaurcs Ha 1 cumBOI).

2. HaxomuMm KOIMYECTBO CHMBOJIOB, Ha KOTOPOE YMEHBIIMIOCH
TIPEIIOKEHHE:

a) CooOmeHne yMeHbIIWIOCH Ha 16 6alT, 3Ha4nT 16:2 = 8§ CHMBOJIOB
(3HAYWT JaHHOE COOOIIEHUE YMEHBIIIIIOCH Ha 8 CUMBOJIOB);

6) Ot 8 cuMBOJIOB BBIYMTaeM 2 (3amsaTas U mpooen), moiaydaeM 8-2=6
CHUMBOJIOB (3HAYHT CIIOBO, KOTOPOE BBIUCPKHYNI YYCHHK, COCTOHT U3 6
CHUMBOJIOB).

3. BriOupaem U3 crucka cloBo, KOTOPOE COCTOMT U3 6 CUMBOJIOB M 3TO
CJIOBO «TIOJICHbY». 3alIUCBIBAEM €TI0 B OTBET.

Omeem: TIOJEHB.

JlaHHbIe 3a7auu yA0OHO pemaTh ¢ IOMOIIBIO 3TOTO AJITOPUTMA.

3aoanue suda 2: Pacckas, HaOpaHHBI Ha KOMIBIOTEPE, COACPKHUT 2
CTpaHUIIbI, Ha KON cTpaHulie 32 CTPOKHU, B KaKI0H cTpoke 64 cuMBoIa.
Onpenenure WHPOPMAIMOHHEIH 00BEM paccka3a B Koaiitax B ogHOH U3
koaupoBok Unicode, B KOTOPOIi Ka)KIbIid CHMBOJI KOAUPYETCst 16 OUT.

3amaun TaKOro THUMA OYE€HBb yIOOHO pemaTh 10 AeHCTBHUSIM, KOTOPEIC S
W3JI0KHJIA B AITOPUTME.

Aneopumm:

1. HaxomuMm KOJMYECTBO CTPOK B pPAaccKa3e, YMHOXXHB KOJIUYECTBO
CTPAHMII Ha KOJMYECTBO CTPOK Ha KaXKAOI CTpaHUIIEe.

2. HaxoauM KOIMYEeCTBO CUMBOJIOB B PAaccKase, YMHOXKUB KOJIMYECTBO
CTPOK M3 ITyHKTa | Ha KOJIMYECTBO CTPOIl HA OHOI CTpaHUIIE.

3. IlepeBoM KOOUPOBKY U3 OUT B GaifT.

4. IlepeBOIUM KOJMYECTBO CUMBOJIOB B OAWTHI, YMHOKUB KOJHYECTBO
0aliT Ha KOJINYECTBO CUMBOJIOB.

5. Haxomum uHQOpMAIMOHHBIH 00BEM, TIEPEBOI KOJTHMYECTBO OaiiT B
KAJIOOANTHI.

Pewenue:

1. HaxoauM KOIMYECTBO CTPOK B pacckase: y HAC 2 CTpaHWIBI M Ha
K01 cTpaHulle 1o 32 CTpokH, modToMy 2*32=64 cTpoKH B pacckase.

2. HaxonamM KOJIMYECTBO CHMBOJIOB B paccKase: y Hac 64 CTPOKH U Ha
KaXKJ0U CTpOKe 1o 64 cuMBoIIa, ModToMy 64*64=4096 cHMBOJIOB B pacckase.

3. 16 Out = 2 OaiiTa MIPUXOAUTCS HA KOKIBIH cUMBOJ (T.K. 1 GaiiT=8
owur).

4. Y nac 4096 cuMBOJIOB M Ha KaXKJIbIii CUMBOJI TIPUXOIUTCS 2 OaiiTa,
nostomy 4096*2=8192 Gaiira.
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5. lepeBoauT Gaiit B kumobait (B 1 kunobaiit = 1024 6alT), moITOMY
8192:1024=8 KoaiiT cocrarnser nHGOPMAIIMOHHBII 00BEM pacckasa.

Omeem: 8 Koair.

3adanue éuoa 3: B ool u3 xomupoBok Unicode KakIplii CUMBOI
komupyercs 16 Ourtamu. Ompepenute pasmep B Oaiftax cliemyromero
MIPEATIOKEHUS B TaHHOW KoaupoBke: S k BaM nuiy — 4ero ke 0oJie? Urto
s1 MOTY ellé cka3aTh?

[lpu pemeHun Takoro BWAa 3aaHUS YAOOHO CUHATATH CHMBOJIBI
CIeIYIONINM 00pa3oM: CHadaira cauTaeM OyKBBI, 3aT€M 3HAKH IIPETIHHAHUS U
IPOOEIBI, YIUTHIBAS, UTO TOCIE KKIOTO CHMBOJIA H 3HAKA IPESITUHAHUS UACT
po06elt, HO JUTMHHOE THpe 000co0saeTcs MpobeioM ¢ IByX cTopoH. [locite
TOTO, KaK ONPEeTHIN KOJMYECTBO CHMBOJIOB, IEPEBOANM HX B OAMTHI.

Pewenue: cantaeM xoanuecTBo OykB: 37, cHMTaeM KOJIMYECTBO 3HAKOB
npenuHaHus: 3, cyMTaeM KoiudecTBo mpobenoB: 12. Bce cuMBoOIIBI
ckianeiBaeM: 37+3+12=52 cumBosa. IlockonbKy KakIOslif CHMBOI
koaupyercss 16 Ouramu, 3HA4MT Ha | cuUMBON mpuxogurcs 2 Oailr.
YMHO)KaeM KOJIMYECTBO CHMBOJIOB Ha KOJHMYECTBO OaiiT, KoTopoe
npuxoanuTes Ha 1 cumBoir: 52*%2=104 Gaiir.

Omeem: 104 Gaiir.

Jlutepatypa

1. OOpa3oBaTenbHBIA MOpTAN I MOATOTOBKM K SK3aMeHaMm «Perry
OI'o».

2. OtkpeiThiil 6ank 3ananuit GUIIH.
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IHomos P.B.

b® YYHuT, r.bupck, Pb
Iyoapesa O. B., k.¢h.-m.H., doyenm
RenatPopov12@mail.ru

APM JIUISA CEKPETAPSA BY3A: KAK IIOBBICUTD
IOPEKTUBHOCTD PABOTHI U YJIYUIIUTHb KAYECTBO
OBCJIYKUBAHUS CTYJAEHTOB U ITEPCOHAJIA

ABTOMaTH3UPOBaHHOE pabouee MecTo (APM) s cekperaps By3a — 3TO
COBPEMEHHOE PEIICHHE, KOTOPOE ITO3BOJIAET YIPOCTHTh H YCKOPHUTH padoTy
CEeKpeTaps, a TaKKe IOBBICHTH 3()(EKTUBHOCTH €ro NESTENBHOCTH. JTO
IPOTpaMMHOE  OOECIIeYeHHE II03BOJIIET ABTOMATHU3MPOBAaTh MHOTHE
MPOIIECCHI, CBA3aHHBIE ¢ paboTOi cekpeTaps, YTO 3HAYUTEIHHO YNPOIIAET
ero pabOTy M MO3BOJISIET COCPEIOTOYMTHCS Ha Oojiee BaXKHBIX 3ajavax.
OnHoMt u3 ocHOBHbIX ¢(yHkumit APM s cekperapss By3a sIBISIETCS
ynpaeieHue 1okyMeHTaMu. C OMOLIBIO 3TOr0 MPOTrPaMMHOT0 o0ecTieueHus
MOJKHO CO3/1aBaTh, PEJaKTUPOBATh U XPAHUTH PAa3JIMUHBIE TOKYMEHTHI, TAKHE
KaK MPHUKa3bl, pacIOpsKEHU, IPOTOKOIIBI U T.1. Bce JOKyMEHTHI XpaHATCs
B €IIMHOM JJIEKTPOHHOM apXHBE, YTO IO3BOJISIET OBICTPO HAWTH HY>KHBIHA
JIOKyMEHT ¥ COKOHOMHTH BpeMsI Ha TIOMCKe OyMaXKHBIX JOKyMEHTOB.

Kpome toro, APM nis cexkpetapsi By3a 1M03BOJISIET aBTOMAaTU3UPOBATh
IOpOLECC PETUCTPAllMK BXOJAIIEH M Hcxopadmed koppecnonaeHuun. C
MOMOIIBI0 3TOTO IPOTrPAMMHOTO OOECIICUCHHs MOXKHO OBICTPO M JIETKO
3apETUCTPUPOBATh BXOISIMINE JOKYMEHTBI, OTCIEKHUBATh UX HUCIOIHEHUE U
KOHTPOJHMPOBATh CPOKHM BBINOJTHEHHS. Taxke MOXHO CO34aBaTh U
OTIIPABIATh HCXOAALIYI0 KOPPECIOHICHLUIO, HCIHOJIB3ys  IIa0JIOHBI
nokymeHToB. Emie omHON BakHOW ¢(yHkimelr APM mms cekperaps Bysa
SABIISICTCA yIpaBieHue pacnucanueM. C MOMOIIBI0 3TOr0 IPOTrPaMMHOIO
obecrieyeHnss MOKHO CO3aBaTh PACIUCAHNE 3aCeNaHHUM, BCTPEY M IPYTUX
MEpPONPUATUH, a TaKXKe KOHTPOJIUPOBATh MX BBIIOJHEHHE. DTO MO3BOJIET
CEeKpeTapIo By3a ObITh B Kypce BCeX TEKYILUX JIeJI ¥ He MPOITYCTUTh Ba)KHbBIE
cobbirns.  Kpome Ttoro, APM s cekperaps By3a II0O3BOJISIET
KOHTPOJIMPOBaTh OIOJUKETHBIE pacxoiasl Byza. C  MOMONIBIO  3TOTO
MPOTPAaMMHOT0 00ECIIEYeHHUS] MOJKHO OTCIIKUBATH PACXO/IBI 110 Pa3IMUHBIM
CTaThsiM OIOJKETa, a TaKKe CO3JaBaTh OTYETHI O (DMHAHCOBOM COCTOSTHUH
By3a.

B nemom, APM 1151 cexperapsi By3a — 3TO HE3aMEHUMBI HHCTPYMEHT
JUIL YOPaBJICHWA JOKYMEHTaMH, KOHTPOJSI pAclUCaHHs M OFOJDKETHBIX
pacxomoB. DTO TMporpaMMHOE OOecredyeHHne MO3BOJSIET COKPAaTHTh BPEMS,
3aTpaynBacMOE Ha PyTHHHYIO PabOTy, M COCPEIOTOUNTHCS Ha O0JIee BaKHBIX
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3agadax. Ecnm BB sBiseTech CeKpeTapeM By3a, TO UCMonb3oBaHHe APM
00s13aTeNbHO TIOMOXKET BaM  YIYYIIMTh CBOKO pPabOTy M TIOBBICHTh
3¢ PEKTUBHOCTH Ballel JESATEITEHOCTH.

Kpome nepeuncnennsix Beie ¢yHkiuid, APM juis cekperaps By3a
TaKXKe MOXET BKJIOYaTh B ce0d MOIyNM A yNpaBlIeHUs KagpaMu U
crynendeckoil mHpopmarueir. C OMOMIBIO dTHX MOAYJICH MOXHO BECTH
y4eT KaJgpoB, OTCICKHBAaTh WX IEPEMEUICHUS 110 MAOJDKHOCTSIM M
KOHTPOJMPOBATh BBIIIOJHEHHE TPYIOBBIX JOTOBOPOB. Takke MOXKHO BECTH
Y4YeT CTyI€HTOB, KOHTPOJIMPOBATh UX YCIEBAEMOCTh, CO3/1aBaTh PACIIHCAHUS
3aHATUH M 3Kk3ameHoB. Kpome Toro, APM mis cekperaps By3a MOXET
BKIIIOYaTh B CeOsl MOZYJIM ISl pabOTHI C AJICKTPOHHBIMU JTOKYMEHTaMHU U
9JIeKTPOHHO#M mo4roi. C MOMOLIBI0 JTUX MOAYJEH MOXKHO OBICTPO
00pabaThIBaTh U OTIPABIATH JOKYMEHTHI, a Takke d3Q(EKTUBHO yIPaBIsATh
3NEeKTPOHHOH nouToi. BaxubIM npenmymectBomM APM s cekperaps By3a
SIBIIICTCS BO3MOXKHOCTh MHTETpAallUU C IPYTUMH CHCTEMaMM YIIPaBICHHUS
BY30M, TAaKUMH KaK CHUCTEMbI YNPaBJICHHUS Y4EOHBIM IPOLIECCOM, CUCTEMBI
yhnpaBieHuss OWONMMOTEKOH M T.JA. OTO TO3BOJSIET CO31aTh EIUHYIO
HHOOPMALMOHHYIO CHCTEMY By3a, Koropas obecmednt 3¢¢eKTHBHOE
yIpaBJieHHE BCEMH TPOIECCaMH.

B uenom, wucnonb3oBanue APM st cekperaps By3a SIBISETCS
HEOOXOJWMBIM yCIIOBHEM JJIs TOBBIICHUS 3S()(HEKTUBHOCTH pabOTHI
CeKpeTapst M YJIy4LIEHUs YIpPaBJIeHUsS BY30M B LEJIOM. JTO COBPEMEHHOE
pelieHne, KOTOpOe TO3BOJISIET aBTOMATH3MPOBATh MHOTHE IPOIIECCHI,
CBsI3aHHBIE C PabOTON ceKpeTaps, U COCPEAOTOUMTHCS Ha 00Jee BaKHBIX
3aja4ax.

Jpyrumu Bo3MOXHBIME MonyisiMu APM uis cexperapsi By3a MOTYT
OBITH MOJLYJIb JIJIs yIIPaBJICHUs PUHAHCAMH, KOTOPBII MO3BOJISIET BECTH yUET
pacxolIoB M JOXOJOB BY3a, a TAKKe MOAYJb JJIS YIPABICHUS 3aKylKaMH 1
HMHBEHTapH3aluei, KOTOPhIA MOMOraeT KOHTPOJIUPOBATh 3alachl U 3aKyIKU
MarepuasioB u obopynoBanus. Takxe APM mnst cekperapst By3a MOXET
BKJIFOYaTh B ce0sl MOIYJIb AJIsl YIPaBICHUS IPOCKTaMH, KOTOPBIH ITO3BOJISET
IUTaHUPOBATh U KOHTPOJIMPOBATh BHIIOJIHEHUE NPOEKTOB B paMKax By3a, U
MOLyNIb  JUIi  YOpPaBI€HHUS  MEPONPHUATUSAMH, KOTOpBIA  IOMOraer
OpPraHU30BBIBaTh U NPOBOJUTH PA3IUUHBIE MEPOIPUATHUS By3a, TaKHE Kak
KOH(EpeHIINN, CEMUHAPHI U T.1.

BaxxHo oTmeTHTh, uTO MCHonab30BaHue APM mis cekperapst By3a He
TOJIBKO TOBBIIIAET A(PPEKTHBHOCTE PabOTHI CEKpeTapsi, HO W YIIydIIaeT
Ka4ecTBO OOCIyXHMBaHHMA CTYICHTOB W IepcOHala By3a. biaromaps
aBTOMATH3aLMH MHOTHX IPOLECCOB, CEKPETaph MOXKET Oo0Jiee OIepaTHBHO
pearnpoBaTh Ha 3alpochl M OOpaIleHWs CTYJEHTOB M IIEPCOHANA, YTO
CHOCOOCTBYET MOBBILICHHIO YPOBHS CEPBUCA By3a B LICJIOM.
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METOJUKA OBYYEHHUSA PEHIEHUIO
TPUTOHOMETPUYECKHUX YPABHEHWU U HEPABEHCTB B
KYPCE MATEMATHUKHU CTAPIINX KJIACCOB

TpuroHoMmerpuyeckne ypaBHEHHUS! 1 HEPAaBEHCTBA 3aHMUMAIOT OJHO U3
HEHTPAIBHBIX MECT B Kypce MaTeMaTHKH CpeJHel MIKOJIBI, Kak 10
COJICp)KaHMIO Y4eOHOro Mmarepuana, Tak M 10 crocobam ydeOHo-
MIO3HABATEJILHOM IeSTEIbHOCTH. PerieHre TpuroHoMeTpuuecKux ypaBHEeHNH
Y HEPaBEHCTB CHUCTEMATH3HPYET IO3HAHMS OOYYArOIIMXCS, CBS3aHHBIX C
UCIIOJIb30BaHUEM YIeOHOr0 MaTepHala 1o TPUrOHOMETPUH U MTPEAOCTABIISET
BO3MOXXHOCTb YBEJIMYUTh YPOBEHb 3HAHUH 110 JaHHOI TeMe.

B 1IKOJIBHOM Kypce MaTeMaTHKH BBIICISIOT CIIEAYIOIIe HAIPaBICHHs
B M3Y4Y€HHU TPUIOHOMETPUYECKUX YPABHEHUIl U HEPABEHCTB!

1. Pemenue ypaBHEHHI;

2. PeueHne HepaBeHCTB;

3. Ot6op KOpHEH.

TpuroHoMmeTpryeckrne ypaBHEHHs OBIBAIOT Pa3HbIX BUJIOB, KaXIIblE U3
KOTOPBIX MMEIOT CBOIO crieluduKy W MeToauky perieHus. He 3Has Buza
ypaBHEHHs], YUCHUKY TPYAHO BBIOPATh COOTBETCTBYIOIIMI METO]| PELICHHMS,
a TaKKe HY>KHYIO (OPMYJIy U3 IECSTKOB TPUTOHOMETPUYECKUX (POPMYJL.
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TpynHoCTH U U3YYEHUU TPUTOHOMETPUYECKHUX ypaBHEHUHN CBSA3aHBI
CO CJIEYIOLIMMHU 0COOEHHOCTSIMH:

1) oOunmue QopMyn U METOAOB, HCIONB3YEMBIX TIPH DEIICHUH
YPaBHEHUM;

2) BO3MOXKHOCTB PEIICHHUSI OJJHOTO U TOTO XK€ YPABHEHUSI Pa3IHYHBIMU
METOJaMH;

3) pasHooOpasue TUIIOB TPHTOHOMETPHIECKHX YPABHCHHIA.

W3yuenne  TeMbl =~ HauMHAeTCs  C  PELICHUS  OPOCTEHIINX
TPUTOHOMETPUYECKHX ypaBHEHNH. Ha mepBhIX ypoKax H3y4aroTcs OCHOBHBIE
(bopmy sl MIPOCTEHIINX TPUTOHOMETPHUUECKHUX BBIpaKCHUH "
mpeoOpa3oBaHUii.

Pemenne npocTeiiuX TPUrOHOMETPUUECKUX YPABHEHUH — 9TO OYEHb
Ba)XKHBIM 3Tal, Ha KOTOPBIH ciieayeT oOpaTHTh ocoboe BHMMaHue. HyxHO
JOOUTbCS  OT  yYallMxcs TOrO, 4YTOOBI  pEUIeHHE  MPOCTEHIINX
TPUTOHOMETPUYECKUX YPaBHEHUH OCYIIECTBIIAIOCH HA YPOBHE MOHUMAaHMUS.
Tak e peKOMEeHAyeTCs HCHOJb30BAaHHE EIUHHUYHONW OKpPY)KHOCTH, Kak
MOJIeNIN HaIJIATHOCTH.

Jlanee n3y4aroTcst METOABI PEIICHNS] TPUTOHOMETPHIECKUX YPaBHEHHH:

1. Meron BBeIeHU] HOBOW TIEPEMECHHOM;

2. MeTox pa3ioKeHns] Hda MHOKHTEIIN;

3. OnHOpOIHBIE YpaBHEHHUS [IEPBOM U BTOPO cTeneHeil;

4. Metoz BBeIeHHS BCIIOMOTATENBHOTO YIJIa;

5. IlpuMeHeHue yHUBEpCAIbHON MOACTAHOBKH.

IIpuy  pemieHMM  TPUTOHOMETPUYECKMX  HEpPaBEHCTB  YIOOHO
HCTIONB30BaTh TPUTOHOMETPUUECKYIO OKPYXHOCTh JUII TOTO, YTOOBI
Hauboee HarysiIHO MPEACTaBUTh PEIICHUS] HEPaBEHCTBA U IPOU3BECTH
BBIOOPKY KOpHeH. OCHOBHBIM METOJIOM pEIICHUS TPUIOHOMETPUYECKHUX
HEPaBEHCTB SABISIETCS CBEICHUE UX K MIPOCTEHIINM HEPaBEHCTBAM.

MeToms! pemeHust TPUrOHOMETPUYECKUX HEPABEHCTB!

1. Pemenue TpUroHOMETpUUECKHUX HEPABEHCTB C IOMOILBIO €JUHUIHON
OKpPY>KHOCTH;

2. I'padmueckoe pelieHre TPUrOHOMETPHIECKUX HEPABEHCTB;

3. PemieHne HEpaBEHCTB METOJJOM UHTEPBAJIOB.

Meronnueckue paspabotkn 1o TemMe «TpHroHomeTpuyuecKue
YpaBHEHHSI U HEPABEHCTBA» BKIIIOYAIOT TEOPETHUECKHUH, MPAKTHYECKUH, a
TaKXKe OUIAKTUUECKHI MaTepuall ISl CaMOCTOATEeNbHBIX pabotr. Tak ke
cleqyeT OTMETHUTh, YTO TPAMOTHO IIOCTPOEHHBIM YPOK M H3ydaeMBIH
Marepual 00ecIeduT BBICOKYIO pab0TOCTIOCOOHOCTh Ha 3aHATHH. [To3TOMYy,
clefyeT THIATENbHO NMPOAYMBIBATh, KAKMX PE3yJIbTAaTOB HA YPOKAaX XOYET
JNOCTAYh YYUTENb UISl TOTO, YTOOBI OOydYarommecs B TIOJHOM OOBEME
YCBOWJIM IaHHBI MaTepHuall.
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INPUMEHEHHUE TEOPUU I'PA®OB B OBYUEHUH
MATEMATHKE

OcHoBBI Teopuu rpadoB O6epyT cBoe Hauano B paborax JI. Diinepa.
Hcnonp3ys rpadbl, OH ONMHCHBAN PEHNICHHUS Pa3IHIHBIX TOJOBOJIOMOK,
MHOECTBa MaTeMaTHIecKux 3an1ad [ 1]. MaccoBoe pa3Butne Teopus rpadoB
nosryunna B 50-x rogax XX Beka. Cpeau pa3iesoB JUCKPETHON MaTeMaTUKU
Teopus TpadoB OTIMYACTCS CBOCH HATIISIHOCTBIO, €¢ MOAETH JIETKH IS
BOCIIPUSTAS M 9acTO  JIONMYCKAlOT  3aHUMATENbHYIO,  HUTPOBYIO
WHTEpIIpeTanuio. B HacTosIee BpeMst KOHIIETIINH 1 TIOHSATHS TeOprH rpadoB
TUPOKO WCTIONB3YIOTCS TIOBCEMECTHO, BKJTIOUast 9KOHOMHKY,
HH(POPMAIMOHHBIC TEXHOJIOTHH, XUMHIO U Onostoruto. Teopus rpadoB Takxe
aKTHBHO WCTIOJI3YETCsI B MIPOTPaMMHUPOBAHNN TIPH HAMMMCAHWUU PA3THYHBIX
anroputMos [1].

JlaHHast cTaThsl MOCBAINIEHA TOMY, KaK MOXXHO C IOMOIILI0 TpadoB
00JIerYuTh MpoIecc OOYYCeHUS MaTeMaTHKE, MOJArOTOBUTH INKOJIEHUKOB K
BOCIIPHUSITUIO TPYIHBIX TEM B IIKOJIHLHOM KypCe MAaTEMAaTHKH.

I'padpl MOKHO HCHONB30BaTh KaK S3BIK, ONMHCHIBAIOINUN pa3IMYHbIC
CUTyallud, BO3HHKAWIIUWE B Tporecce oOydeHus. ['padom sBisercs
crenyrommii 00bekT. HapucyeM Ha TUIOCKOCTH KOHEYHOE YHCIO TOYCK,
Ha3bIBaCMBIX BepIIMHAMH Tpada. HekoTopble mapbl TOYEK COCAMHUM
JUHUSAMH, Ha3blBaeMbIMH peOpamu Tpada. [lomyduBmIUiicS PUCYHOK H
Ha3beIBaeTcs rpadom. JlanHoe ompexneneHne rpada MOHATHO W yIUTEISIM, U
YYEeHUKAM.

I'pader moMoraioT mpu BBEACHWH NOHATHA (QYHKIMA W TIPH €€
n3yueHnd. DyHKIUS — 3TO 3aBUCHUMOCTb OJHOW BEJMYHUHBI OT JIPYTOM.
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Ucnone3ys rpadbl, MOXHO OOBSCHUTH YdYallUMCS, KOTJa BBEACHHOC
COOTBETCTBUE SsBISCTCS (DYHKIMEH, a KOrja HeT, YTO TaKoe oOpaTHas
(GYHKIHSA ¥ KOTZIa OHA CYIIECTBYET, KAKOE MHOXECTBO SIBIISICTCSA O0JIACTHIO
OTIPE/ICTICHUST ¥ MHOXECTBOM 3HaueHUU (QyHKuu. C moOMOIb0 Tpados
(O710K-CXEeM) HEeTPYIHO 3a/1aBaTh AITOPUTMBI PEUICHUS PA3IUYHBIX 3a1a4. B
QITOPUTMBI MOTYT OBITh BCTPOCHBI KaK aprU(PMETHIECKHE, TAaK U JIOTHICCKUE
onepanuy. Takoe 3aJaHue WMeeT OOJBINYI0 HAIJSIIHOCTh W oOJyerdaer
yJamuMcsl TIoHUMaHue paboTel anroputma. Kpome Toro, takas dopma
MUCUUIUTMHAPYET MBIIIJIEHWE Y4Yallerocs, II03BOJIIET OIKCaTh BCE
BO3MOXXHBIE CJIydad, HE TMPOIYCTHB HHU OJHOTO W3 HUX U HE PacCMOTPEB
HUKAKOW Ciy4ail JBaKAbl. Pe3ynbTaThl BBIOJHEHUS JCHCTBHHA OyIyT
MEHSATHCS B 3aBUCUMOCTH OT HAa4aJIbHBIX YCIIOBUH, U YHALTUMCS CTAHET SICHO,
YTO JITOPUTM HalleJIEH Ha PEIICHUE HE KOHKPETHOM, a MaCCOBOMU 3aJauH, TO
€CTh TaKOW 3aJayd, B KOTOPOW HCXOJHBIE MapaMeTpbl MOTYT MPUHUMATh
pasIuyHbIe 3HAUYCHUSI.

C momotpio rpad)oB MOXHO H300pa)kaTh pPa3/IMYHBIC BapHAHTHI B
JIOCTaTOYHO CJIOKHBIX KOMOWHATOPHBIX M JIOTHYECKUX 3aj]]auax, HallpuMep B
3aJadax Ha B3BEUIMBaHWE MOHET. ['padpl OMUIIyT BCe BO3MOXKHBIC CIIy4aH,
BCTPEYAIOLIMECS B TAKUX 3a/1ayax.

[IpumensaTp Tpadpl MOXKHO MW JUIS pPEIICHHS MHOXECTBAa 3ajad
MaTeMaTH4ecKkoro oOpa3oBaHus. Hambomnee ymoOHON TeMO# IS mepBOTO
3HaKOMCTBAa C TPYAHBIM MU Y9YalIUXCs MOHATHEM HEOOXOIUMBIX U
JIOCTaTOYHBIX YCJIOBHUH SBISETCA TeMa «OMIepoBel Tpadeny. YdeHHKam
MMOKA3bIBACTCS HECIIOKHAS KapTa, M300pakarolias peKky, OCTpOBa Ha HEl u
MOCTBl MEXIY HHMH, W TpeiaraeTcsi HAaUTH MapipyT MPOTYJIKH TIO
OCTpOBaM, B KOTOPOM HY)XHO BBIHTH W3 HEKOTOPOTO MECTa, MPOWUTH IO
KaXJIOMy MOCTY POBHO OJIMH Pa3 U BEpHYThCS B UCXOHOE MecTo. CHavana
YYSHHUKHU HaXOJIAT OYEBUAHBIC YCIOBHS JUTS BBITIOTHEHMS — CBS3HOCTH Tpada
Y OTCYTCTBHUE BEPIIMH C OJHUM UCXOJSAIINAM peOpoM. BakHO MOTIepKHYTH,
YTO 3TO HEOOXOIMMBIC YCIOBHS JUISA PEIICHHS 33aJadd. 3aTeM yYalluMCs
MpeagaraeTcsi NOCTPOUTh MPUMEPHI, KOTJA 3TH YCJIOBHUS BBINOJHSAIOTCS, a
HY>KHOTO MapuipyTa BCE €IIe HET — 3HAa4YUT, YCIOBUS HE JIOCTaTOYHBIE.
Bckope yueHHKH 3aMeYaroT, YTO B KaXKIIOM U3 «IUIOXHX» IPUMEPOB B rpade
CYIIECTBYIOT BEpPIIMHBI, M3 KOTOPBIX BBIXOJHT HEYETHOE YHCIIO pedep.
TakuM 00pazoM HaXOIUTCA €Ille OJHO HeoOXoaumoe ycioBue. [locne aToro
YUHUTENb JOKA3bIBACT, YTO MOCIIETHEE YCIOBHE HE TOIBKO HEOOXOIUMOE, HO
1 JOCTATOYHOE yCIOBHUE JIJISl CYIIECTBOBAHUS 3aJaHHOTO MapIipyTa.

Hcmonb3oBath rpadsl B Mpoliecce 0OyYeHHUsS MOXHO, JTaXe HE JUTas
CIIEIUANBHBIX KypcoB W (akynbTaTuBoB. C OJHOW CTOPOHBI, 3a/adl Ha
rpadpl, ©6e3 COMHEHHWS, HYXHO HCIIOJNb30BaTh IS Pa3BHTHUSA
COOOpA3UTEIPHOCTH YYaIIUXCsl Ha MAaTEMaTHYCCKUX KPYXKKaX, MpU
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MOATOTOBKE K onumnuaiam. C Apyroi CTOpoHbI, HCIOIb30BaHUE Ipad)oB Kak
A3bIKa Ha YpOKax ajureOpbl, reoMeTpuH, MH(GOPMATUKU TTOMOXKET PEellaTh
METOJIUYECKHE 3aJa4ll 00YUEHHUs] MaTeMaTHKE U MOBBICUTh Ka4eCTBO ITOTO
00yueHHS.
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OCOBEHHOCTH OBYYEHUSA TEME «IIOCTPOEHHUE
TEOMETPUYECKHUX ®UT'YP HA IINIOCKOCTHN»
B IKOJIBHOM KYPCE TEOMETPUH

IIpobiema 00yYeHHUsT ydalIUXCs PEIICHHIO 3a7ad Ha IOCTPOCHHE
BCeT[Ia SIBILLIACH U SBJISACTCS OJHOM W3 IICHTPAJIbHBIX B METOIAUKE O0yICHUS
MaTemaTHke. [lemarorudeckasi mpakThka OOydYeHUs, a TakKe pPe3yJbTaThl
OI'D u EI'D no mareMaTuke NOKa3bIBalOT HU3KOE KAUECTBO T€OMETPUUECKUX
3HaHUA W YMEHHH y9Yaluxcs. OTO OOBACHSACTCS OTHOCHUTEIBHOU
CIIO)KHOCTBIO 3TOTO IPEIMETa MO0 CPaBHEHUIO C JPYTUMH TUCIHIUTHHAMHU
MaTeMaTHYeCKOTO ITUKJIA.

OOyueHHe TeOMEeTPUISCKUM 3a/1a4aM Ha IIOCTPOCHHE SIBJISIETCS BAXKHOM
YacThIO IKOJBHOTO Kypca reomMeTpuu. [lpu 3ToM HEOOXOAMMO yUHTHIBAThH
P 0COOEHHOCTEH, KOTOPBIE CBS3aHBI KaK C BO3PACTHBIMU OCOOCHHOCTIMH
00yJarImuXxcs, Tak U ¢ 0COOCHHOCTSIMH CaMOTO MaTepHaIa.

C TICUXONOTHYECKON M TMEeAarorndecKol TOYKH 3pEHUS 0COOCHHOCTH
00y4YeHHS 3aKIFOYACTCs B TOM, YTO UCIIONB3YETCS TaKUe TPUHIIUATIBI KaK:

e Hayuynocts. [lpuHIMII HAay4YHOCTH HAICNUBACT YYHUTEIS Ha
BOBJICYCHHUE MIKOJHHHUKOB B IIPOBEICHIE aHAIN3a PE3yJIbTATOB COOCTBECHHBIX
HaOJFO/ICHUI, B CAMOCTOSTEIILHOE HCCIICJIOBAHUE PE3YIIbTATOB.

e JlocTymHOCTh. 3aKirOYaThcs B OOYYCHUHM YYAIIUXCS HOBOMY
MaTepHaly, OIMUPAasCh HA X 3HAHMUS, OIBIT, 0COOCHHOCTH MBIIUICHUS.

e (CucTeMaTHYHOCTh W  TIOCJIENOBATENILHOCTh. ODJTOT  MPHUHIIMII
TpeIoiaraeT yCBOSHHE 3HAaHUK B OTIPEIeIICHHOM TOpsIKe, ciucTeMe. Taxoke
K 13-14 rogam y4eHHUK OOCTHUT CBOETO PAa3BHTHS Ha TaKOM YpPOBHE, UTO
CIOCOOCH PEIUTh 3a/1a4uu, TPeOyIoIre aHan3a, a0CTPaKTHOTO MBIITUICHUS
1 JIOTHYECKOW 3aBEPIICHHOCTH KaKUMH SBIISIOTCS 3aa91 Ha MTOCTPOCHHE.
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e Harnganocts. OAMH M3 acleKTOB aKTHBU3ALMU MBICIUTEIBLHON
JeATeNIbHOCTH y4aluxcst. B nmporecce 00y4eHus UCIOIb3YIOTCS pa3IniHbIe
HarJsIHBIE CPEJICTBA: CJIOBECHBIE, [EOMETPUUECKHE MOJIEIH, YEPTEXKHU H T.1I.

e [Ipouynocts. CoxpaHeHHe Ha MPOTSHKEHUH JUIMTEILHOTO BPEMEHH
CHCTEMaTH3UPOBAHHBIX 3HAHUI, YMCHHUI U HaBBIKOB [3].

Ha mam B3 Ans yCHENIHOTO peIIeHHs 3aJad Ha IOCTPOCHHE
HEOOXOANMO YUHTHIBATh CIECIYIOMINE METOANYECKIE PEKOMEH IAIINH:

1. OmnmuHOE BraficHHe yauTeaeM GaKkTHIeCKOro MaTeprala i yMEeHHUE
MIPENIOAHECTH €r0 00yJarOIIIMCSI.

2. Tlombopka moxxonsmiell y4eOHO-METONMIECKOM W y4eOHOH
JUTEPATypHI IO TaHHOW TEMAaTHKe.

3. Bribop ontumanbHOrO MeTOAa peimieHus 3amad. CyIiecTBYIOT
pas3yIMuHbIe METOBI PEIICHUS 3a/1a4 TAKUE, KaK METOJ] TEOMETPHYECKUX MECT
TOYEK, METO]] TEOMETPUUECKHX MTPeo0pa3oBaHUi M anreOpandecKuii MeTon
[1].

4. PazBuBaTh  aJITOPUTMHUYECKOE  MBIIUICHHE  OOYYaAIOIIUXCS.
Hanpumep, s pa3BUTHS 3TOTO MBIIUIEHHS HEOOXOAMMO HCIOJIB30BATH
9Tambl pEmIeHWs 3ajad, KOTOpHI BKIIOYaeT aHAIN3, IOCTPOCHHE,
JI0Ka3aTeIbCTBO U ucciepoBanue [1;2].

5. CoueraHue CcOBpPEMEHHBIX TeXHOJNOTHH oOy4deHus. OmgHUM U3
HauOomee  IOMYJSIPHBIX ~ MHCTPYMEHTOB  SIBJISIIOTCS ~ KOMITBIOTEPHBIC
nporpammbl  Takue kak GeoGebra, Cabri Geometry, a Ttakxe
MYJIbTUMEAMHHBIE IPE3CHTAINH.

6. Bianenue pa3nuuHBIMM YEPTEXKHBIMH MHCTPYMEHTaMHU M 00y4aTh
TI0JIb30BATHCS UMH.

7. OdopMisaTe peleHHe 3aJad Ha IOCTPOGHHE W MPABUIIBHO
pacriojararh €ro Ha JI0CKe.

8. BiwMsiHME JTMYHOCTH YYHUTEIIS HA KAYECTBO MOATOTOBKH YYaIIUXCsl.

Wrak, oOydeHne reoMeTpu4ecKuM 3ajadaM Ha MOCTPOEHHE C OJHOH
CTOpOHBI 0a3upyeTcs Ha PEeKOMEHAALMAX M MPUHLMIAX O0LIeld METOIUKU
NIPeNoiaBaHNsl MaTEMaTHKH, ITe1arOTUKH U IICUX0J10TuH. C Ipyroi CTOPOHBI,
oOmanaer cBoel crieluUKON, CBI3aHHOM, NPEXIe BCEro ¢ KOHTHHI€HTOM
oOyyaromuxcss U OTOOPOM COJEP)KaHMS, COOTBETCTBYIOIIETO IPOQHIIO
o0y4eHus. Ora crienuduka orpeaensercs BO3PACTHBIMH,
NICUXOJIOTHYECKMMH W COLMANbHBIMH OCOOCHHOCTSIMH  YYalIUXCs HX
CKJIOHHOCTSIMH, ITPEATIOYTSHUSIMHU, HATIPABJICHHOCTBIO JINYHOCTH.

Jlutepatypa

1. Jlamuarep, B. A. T'eomerpus: TUIaHUMETpHUYECKHE 3aqaqyd Ha
mocTpoeHue: y4ed. mocobue s akameMmudeckoro OakanmaBpumata/B. A.
Hanunrep. - 2-e u3a., ucnp. - M.: U3narenscto FOpaiir, 2017. 155 c.
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2. Teometpus. 7 —9 knacchl: yue0. 111 001e00pa3oBar. yupexaecHun/
Artanacsiu JI.C. [u ap.] 20-e uzn. — M.: [IpocBeruenue, 2012. — 384 c.

3. CemenoBa A. A., [Tucapesckas M. A. Ilcuxosoro-neaaroruaeckKue
OCHOBBI 00pa3oBaTeNpHOro Hporecca: yuebHoe nocobue. HoBopoccuiicknit
¢unmman ®I'BOY BO «llaruropckuii rocy1apCTBEHHbIH yHUBEpCHTETY. - U.
1.-2021. 488 c.

Canuxosa T.II.

b® YVYHuT, r. bupck
Llenenvrkesuu O.A., npenodasamens
Oleg_rtl@mail.ru

AKTYAJBHOCTD UCIIOJ1b30BAHUSI HEIPOHHBIX CETEN

3a mociefHUe MAThH JIET HEHPOCeTH CO BCEX CTOPOH ONMyTAJIH HAIly
JKM3HB M TIIyOOKO POHUKIIM TTOYTH BO BCe CEepBbl.

HeiipoceTs — MaremaTuueckas MOJieNb, paboTaroIas Mo MpUHIKUIaM
HEpPBHOW CHCTEMBI )KMBBIX OpPraHN3MOB. E€ 0CHOBHOE Ha3HaUEHHE — PelIaTh
MHTEJUIEKTyalbHble 3a7add. To ecTh Te, B KOTOPHIX HET HW3HAYaJIHHO
33JJaHHOTO AITOPUTMA JICHCTBUH ¥ CIIPOTHO3MPOBAHHOTO PE3yJIbTaTa.

['maBHO# 0COOCHHOCTBIO HeEWpoceTell SBISIETCS CIOCOOHOCTh K
o0ydenunro. OHM MOTYT 00ydaThCsl KaK IO yNPaBICHUEM YEIOBEKa, TaK U
CaMOCTOSATENILHO, IPUMEHSISI ITOJyYEHHBIH paHee OIbIT.

Ceituac mpoucxoaut Hactosuit 6ym passurus MHC. Ecnu panbiie nx
HCIIOJIb30BAJIM B OCHOBHOM JUJISI PEIICHUS PyTHHHBIX MaTeMaTHYECKHX 3a/ad,
TO CETOJIHSI OHH IPOHUKIIU JIaXKe B chepy pa3BiedeHHN.

Heiipocetn ymeroT reneprpoBaTh 3a0aBHBIE KAPTHHKH, PACKpaIINBaTh
4epHO-0enble M300paKeHHsI, Pacro3HaBaTh pedb, BECTH OCMBICICHHBIC
Oecemp! 1 MHOTOE Jpyroe. VX moTeHIman mpakTudeckn OesrpanmdeH. [1o
Mepe pa3BUTHS TEXHOJIOTHH CTPYKTYpa HelpoceTei OyIeT yCI0KHAThCS, KaK
U peliaeMble MU 3a1a4H.

IMonck wmHdopmarmu, pacnozHaBaHue nizoOpaxeHui. OceHpro 2016
roga SHnexc 3amycTHN HOBBIM anroputM noucka Ilamex Ha ocHoOBe
HeWpoHHBIX ceTel, y Google ananorom ciyxut «Komubpn» n RankBrain.
JlaHHBIE aJNTOPUTMBI CIIOCOOCTBYIOT ©OoJiee TOYHOMY TOMCKy. Ilamex
aQHANTM3UPYET 3aroJIOBKM CTPAHMIl M PACIIO3HAET MX CMBICH, B CKOPOM
BPEMEHH TaK OyJIET CO BCEM TEKCTOM.

PacniozHaBanne w300pakeHWH — NAaHHBIA BUI JCSATSILHOCTH JaBHO
OCBOCGH HCHPOHHBIMH CETSIMH, B3AThb XOTS OBl caMble IOMYJISIPHBIC
MIOMCKOBBIC CHCTEMBI, Takue Kak S[Hnekc u Google, B KOTOPBIX pealn30BaH
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TIOUCK 110 KapTHHKaM. 3arpyskasi WiIn KJIMKas MBIIIKOI Ha KapTHHKE, BEIOpaB
3aja4y IIOWUCKA MOXOXUX H300pakKeHHWi, MOJb30BaTeNb JAeT KOMaHIy
HeillpoceTH, ¢ KOTOPOH OHAa YCIEIIHO CHpPAaBisAeTCS U BBIAAET aHAJIOTH, OHA
ke, IPOCMATPUBAst THICSYM KAPTUHOK B CETH JelaeT ceOe 3aMeTKH, YTOOBI
TIOTOM OIPEJEIIUTh, YTO M300pa)KEHO Ha HOBOM 3arpy>K€HHOM (OTO, TOMOYb
YeJI0OBEKY HAWTH ONpEJelCHHBIC KapTHHKH, CAeNaTh Tern. Ho TexHomoruu
OIaTHYJIM eIle Jajiblne: HamyMeBmmi crapran FindFace, xortopwrit
UCTIONB3YeT HEWPOHHYIO CETh, Yepe3 KOTOPYIO HPOIYCTHIM MUJIIHOHEI
(oTtorpaduii 1mI, OHa BEIABHIIIA 3aKOHOMEPHOCTH M TENIEPh MOXKET BBIIABATH
($oTo MOXOXKMX IPYr Ha Apyra Joaei. DTy paspaborky B 2015 romy Ha
MEXIyHapOIHOM KOHKYPCE 110 PACIO3HABAHHIO JINI] PU3HAIH JTydIei, OHa
obomuta Jake TEXHOJOTHIO pacmo3HaBanus oT ['yri. A B 2016 romy
HEIpOHHBIE CETH HAYYWJINCh BHMJETh CKBO3b 3aMBUICHHOCTb. TOYHOCTH
pacnio3HaBaHusi coctaBwia oT 80 g0 90 mpoleHTOB B ciyyae cC
oOpaboTtanHbIMU H300paxeHusiMA Ha YouTube u 50- 75 mpoueHTOB npu
aHalM3e TIIATENIbHO 3alMKCEJICHHBIMH C TOMOLIbI0  (POTOpEenaKTOpoB
KapTHUHKaMu. Tenepp mpuberats K 3aMbIIMBAHUIO JIMIA, YTOOBI OCTaBHUTH
YeJI0BEKa MHKOTHUTO CTAHOBHUTCS HEBO3MOXKHBIM.

PacnioznaBaHue, epeBo, BOCIIpou3BeieHne peur. KaxxmoMy n3BecteH
rojgocoBoii BBox, Oxeit ['yrim, omnHako, HeiiponHas cers DeepMind,
npuobpereHnas Google, Hayuwmicst 6osiee peaTnCcTHIHO UMHTHPOBATH Pedb
yejoBeKa. Tak e CTOMT CKas3aTh, YTO HA JAHHBIH MOMEHT ITOCTOSHHO
COBEPIIEHCTBYETCS TEXHOJOTHUS IEPEeBO/ia WHOCTPAHHBIX CIIOB, OILTH JKe
Onaromaps HeiipocerssM. CoeMHHMB JIBE TEXHOJIOTMH, COBCEM CKOPO He
MTOHAZOONUTCS 3HATH A3bIKA, YTOOBI TOBOPUTH C HMHOCTPAHIIEM, MMeEs MOJ
pyKoO#f Takoil mepeBOAYHK, Bce OyIeT TPAaHCIUPOBATHCA Ha POTHOM SI3BIK B
MraoBenne oka. CoBceM HemaBHO ['yrm oOwsBmi, yTo mx MU Hayumncs
YUTaTh MO rybam Jsydme oboro npodeccuonana. Kak u B ciaydae ¢ ¢poTo
yepe3 HeMpoceTb MPOMYCTHJIM 5 ThICAY 4YacOB pa3IUYHBIX 3amMcei
TesienporpaMy, B pesyssrate DeepMind Hayumicst uutaTh 1o rybam gaxe B
Cilyyasix, KOT/Ia YelIOBEK IPOrjaThlBaeT 4acTd cioB. Ha maHHBI MOMeEHT
JunMaitag wa 30% crpaBisercs Jydlle ¢ 4YTEHHEM 10 TrybaM, dYem
npodeccroHan cpeny Jrojei. Bce 3To naeT orpoMHbIN MOTEHIMAN, KaK OT
IIPOCTOTO CO3AaHMsI CYOTHUTPOB, TaK M JUIsl UCTIOJIb30BAHMS TIOMOIIHUKOB B
KOJILIEHTpaXx.

Jlutepatypa

1. Penwko, B.I'. DBomronus, HeiipoHHBIE CETH, MHTEIUIEKT: Mojenu u
KOHIIETIIIUN dBOJIONMOHHON kuOepHeTuku / B.I'. Pempko. - M.: JleHaHn,
2019. - 224 c.
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2. Xaiikun, C. Heliponnsie cetu: monubiii kype / C. Xaiikun. - M.:
Juanextuka, 2019. - 1104 ¢

3. "I'myboxkoe obyuenue. [lorpysxenne B mup HeifpoHHbIx ceteil." (C.
Huxonenxo, A. Kagypun, E. Apxanrensckas)

4. daycroBa K.M. HelipoHble ceTH: NpUMEHEHHE CErOIHS H
nepcnekTuBel pa3ButHia // Teppuropms mHayku. 2017. Ne4. URL:
https://cyberleninka.ru/article/n/neyronnye-seti-primenenie-segodnya-i-
perspektivy-razvitiya (mara obpamenus: 23.04.2023).

CanumbsiHOB A.A.

B® YYHuT, bupck, Pb

3anusaxuna M.H., k.¢p.-m.H., Ooyenm
amir290702@gmail.com

TEOPEMA O CJIOXEHUU CKOPOCTEM B CJIO)KHOM
JABMKEHHUHU TOYKHU

Teopema. B CIO)XHOM JBM)KEHHH TOYKH €€ aOCOIIOTHAs CKOPOCThb
paBHa BEKTOPHOI cyMMe OTHOCUTEILHON U IEPEHOCHON CKOPOCTEM.

Hoxazamenvcmeo. [Ins 1oKa3aTeIbCTBA pACCMOTPUM JIBIDKEHUE TOUKH
M (puc. 1.1) OTHOCHTENBHO TOABWXHON cucTeMbl oTcueta O1X1yi1Zi,
cBsi3aHHOU ¢ TemoM A. [[is obmiero cirydasi, IBIDKSHHE Tella A pacCMOTPHM,
Kak JBI)KEHHE cBOOOgHOTO TBepmoro tena. CiemoBarenbHO, Touka M
HaxXOJWTCS OJHOBPEMEHHO B [BYX JBIKEHUSAX: OTHOCHTEIBHOM -
OTHOCHTENIHO Tella A M TIepEeHOCHOM - BMeECTe C TelIOM. AOCONIOTHBIM
JIBIDKEHHEM TOYKH M OyzaeT ee IBIDKCHHE OTHOCHUTEIBHO HEMOIBIKHON
cucreMbl orcuera OXyz. HanomMHHM, 4YTO IOCKOJbKY HEPEHOCHBIM
JBIDKEHUEM SIBIISIETCS] CBOOOIHOE ABMKEHHE TBEPJAOTO Tella, TO €r0 MOXKHO
paccMaTpuBaTh KaK COBOKYITHOCTH IIOCTYIATEIHHOTO IBI)KEHHUS BMECTE C
nomocoM (touka O1) m cdepuyeckoro Bokpyr mnoxmwoca. Chepudeckyro
COCTaBJIIOLIYIO B KaX/[bli MOMEHT BPEMEHU MOKHO 3aMEHUTh BPALICHUEM
TeNla, a 3HAYUT W TOABWXHOW cHcTeMbl KoopaumHaT OiX1Y1Zi, BOKpYT
MTHOBEHHOH ocH (e, Tipoxoismieil uepe3 Touky Oi1, ¢ yrIIoBO#H CKOPOCTHIO
HNEPEHOCHOTO ABIKEHUS .

[Nonoxxenne Toukn M B moaBmwxHOW cucteme koopauHaT Oi1XiyiZi
OTPENIETAETCA  PAJUYCOM-BEKTOPOM [ B HEMOJBHKHON - PajdyCoM-
BEKTOPOM 7 , TIOJNIOKEHNE HAuasa MOJBHXHON CHCTEMbI KOOPIMHAT (TOUKA
0O1) orHOCHTebHO Hayana O HENOABMKHOM - PajMyCOM-BEKTOPOM Ty, . Bo
BpeMsl JBHKCHHS TOUKH M MeXIy paluycaMu-BEKTOpaMH T,p H To,
cornacHo puc. 1.1 cipaBennmnBa 3aBHCHMOCTB!
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=7, +p (13)
Ecnu  koopauHaTel TOYKM M B IOABHIKHOM CHCTEME OTCYETA
0603HAYTh Uepes X, , Yy, Z;, A OPTHI 0ceii 9Toil cucteMsl - 1, ], k , T0
B = Tx + )y, +kzy, (1.4)
1 TOrza
=T +Tx; +jy, +kzy. (L5)

AOCOIOTHAsT CKOPOCTh TOYKM M paBHA MPOU3BOTHON IO BPEMEHH OT
pasnyc-BeKTOpa 7, UTO ONpENENSET €€ TOJNOKEHUE B aOCONKOTHOM
npmwkeHnu. muddepeniupyst 3aBucuMocth (1.5) ¥ yuHTBIBas, YTO OPTHI
.7, k MensioT cBoe HanpaBﬂeHHe B IIPOCTPAHCTBE, NOTy4HM

= 7 To,
—‘;—:z%+d; 1+dty1 dk Lz +TT 42 RO (16)

V3MeHeHne HampaBleHUd OPTOB L, ],k MPOUCXOIUT OT BPAILCHHSA
ocel MOJBM)KHOW CHCTEMBI OTCUETa BOKPYT MTHOBEHHOM OCH e, C YIJIOBOH
ckopocTbio (De. [T03TOMY IIPOU3BOJHEBIE IO BPEMEHH OT €AUHUYHBIX OPTOB
MOJKHO paccMaTpuBaTh KaK CKOPOCTH KOHIIOB 3THUX OpPTOB OT 3TOr0
BpalIeHUs. 3aMulleM:

S =wexl, L=wé+] 2 = wexk. (L7)

[Tocne moacranoBku (1.7) B (1.6) 1 mpeoOpazoBaHwmii C yueTOM

3aBucumocTH (1. 7) nonyth

V= V +ooe*p+t fdyl dzl , (1.8)

— dro, &
rae %1 = Havajia MIoJABH>XHOH CUCTEMBI

KOOp/JHHAT.
3aBucumocTs (1.8) ompenensier BEKTOpP aOCOITIOTHON CKOPOCTH TOYKH
M. IlpoBenem ee aHaiIu3.

IlockonmbKy B TOCHEIHHX Tpex ciaraeMbix 3aBucumoctd (1.8)
ABJISIIOTCST TIPOM3BOAHBIE 10 BPEMEHH OT COOTBETCTBYIOUINX ypPaBHEHHI
OTHOCHTENBHOTO ABWXEeHHA TOUkH M (1.2), TO OHHU SBISIOTCA MPOCKINIMHU
BEKTOpa OTHOCHUTEIHHON CKOPOCTH TOYKH HAa OCH TOABMKHOH CHCTEMBI
KOOpAWHAT:

dx, dy, dz,
er1 = datr’ Tys = dr’ rzy = at’

A cymMMa Tpex CllaraeMbIX BBIPaXaeT BEKTOP OTHOCUTEIBHON CKOPOCTH
Touku M

=V _>V — dx1 jddyl d21 (1 9)

rx1 ry1 r21 dt

HOKa)KCM, YTO TIEPBHIE JIBE CIIaraeMbIX 3aBHCUMOCTH (1.8) OTIPEJICIIAIOT
BEKTOpP NEPEHOCHOM CKOpocTH Touku M. JlelcTBUTENbHO, MEpEeHOCHAs
CKOpPOCTh TOYKH, IO OMNPEIEICHHUI0, 3TO CKOPOCTb TOYKHU, HEU3MEHHO
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CBSI3aHHOU C MOJBUYKHOM CHCTEMOU OTCUETa, C KOTOPOH B JaHHBI MOMEHT
BpEMEHM COBIAJAET NBIXKYyIIascs Touka M. Takoii Toukoi B HalleM ciiyyae
SIBIISICTCS TOuka M Tena A, HaXOJsIIErocsi B CBOOOJHOM JIBHKCHUH. A 1O
(opMyne CKOpOCTH TOYKH paBHa CyMMe CcKopocTH momoca 0O; u
BpalaTeIbHON CKOPOCTH BOKPYT MTHOBEHHOU

Ocu Qe, TO €CTH

V, =V,, + w, * p. (1.10)
Vyureisas (1.9) u (1.10), 3aBucumocts (1.8) mepenuiem B Buae
V=V+V (111)

TO eCTh aOCONIOTHasE CKOPOCTh TOYKH pPaBHA BEKTOPHOM CcyMMe
MIEPEHOCHOM U OTHOCUTENBbHOU ckopocTell. TeopeMa nokasaHa.

CrnenyeTr 3aMeTHTh, YTO B cCllyyae, KOTJa MEPEHOCHBIM IBUKECHHEM
SBIISICTCS IBIDKEHHE CBOOOIHOTO TBEPIOTO TENla, TO MEPEHOCHAs CKOPOCTh
caMa OIpelessieTcs OUaroHaJlplo MNapajlesiorpaMma, MOCTPOCHHOTO Ha

BEKTOPAaX CKOPOCTH TONIOCA Vp, M CKOPOCTH TOYKH OT BPAIIEHHS BOKPYT
Hero (W, * f). Ecim Ke TEpeHOCHOE IBWKEHHE TOCTYMATENBHOE, TO
3aBUCUMOCTS (1.10) mpuHUMaeT BHIT
Ve = V01'

B ciydae BpamaTenbHOro NEPEHOCHOTO IBUKEHUA V, = W, * p , TIe
- BEKTOD, IIPOBEICHHBIN 13 T000H TOYKH HA OCH BpaIleHHs K Touke M.

Hcxons u3 Toro, 4to B 00IIeM citydae abCOTIOTHAs CKOPOCTh TOUKH M
OIIpeIesIsIeTCs IMaroHaIbIO MapajuleiorpaMma, OCTPOSHHOTO Ha BEKTOpax
—_— —
V, u V., MOItys1b aOCOJTIOTHOM CKOPOCTH TOYKH MOXKHO MOJYYHUTh 110 hopMyJie

V= \[Vez + V2 + 2V, cos(V,, V). (7.12)

3ameuanus. Ecnn Touka M HaXxoJUTCs B N IBMXKCHHSX, TO a0COIIOTHAS
CKOpPOCTb TOYKM M paBHa BEKTOPHOW CyMME BEKTOPOB CKOpOCTEH
COCTAaBJIIOLIUX JBUKECHUN

V=3,V (113
Jluteparypa

1. Hmesckuii, B.A. Teopernueckas MexaHHKa: YdeOHOe mocoOHe.
Juesckuii B.A. — CII0.: U3natenscTBo "Jlans", 2005. - 320 c.

2. COOpHHUK KOPOTKHX 3afla4 [0 TEOPETHYEeCKOW MEXaHHUKe: yueOHOe
nocobue s BTY308 / nox pen. O.0. Kene — M.: Breiciias mkona, 1989.
368c.

3. CnoxHOe IBMKEHUE TOUKHU U Tela. [DIeKTPOHHEIN pecypc]. Pexnm
nocryna: http://www.teoretmeh.ru/kinematika4.htm
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OCOBEHHOCTHU U3YYEHUSA TEMBI "BEKTOPBI"
B IIKOJIbHOM KYPCE 'EOMETPUU

W3yueHne BEKTOPOB — 3TO OAWH M3 BAKHEHIINX PA3EIOB I€OMETPHH.
BekTopsl MIMPOKO HCMONB3YIOTCS B MaTeMaTHKe, (QH3MKe, HH(POPMATHKE,
9KOHOMHKE, U JPYTHX HayKax, U oOnmacTsax. IMeHHO mo3ToMy H3ydeHne 3TOH
TEMBI SABISIETCSI HEOOXOANMBIM [UISl 00y YarOIIXCH.

[ToHnMaHMe BEKTOPOB M HMX CBOWCTB SBISETCS HEOOXOAWMBIM JUIS
peleHust MHOTHX 3ajiad B pa3iIHMUHBIX 00nacTsax 3HaHui. Ho mouemy nMeHHO
BEKTOpPBl CYHMTAIOTCS OJHMMHU U3 CaMbIX CJIOXHBIX M IOHHUMAaHUS
3yieMeHTOB reoMetpun? Bcé nemo B TOM, UTO JJisl TOTO, YTOOBI MPABUIBHO
paboTaTh ¢ BEKTOpaMH M HCIOIB30BaTh HMX B PA3IUYHBIX 3ajadax,
HEOOXOAMMO TOHMMAaTh MHOTHE HMX CBOMCTBA M 0COOEHHOCTH. YTOOBI
YCIEIIHO M3y4yaTh BEKTOPHI, YYEHHKY HEOOXOIMMO CHadaja YCBOWTh
6a30Bble MOHATHS anreOpbl U T€OMETPUM, TAaKWe KaK KOOPJMHATHI, YIJIBI,
pacCTOSTHUS | T.1.

Jaist TOoro 4TOOB! YIYUIINTh TOHUMaHNE M3Y4YEHHs BEKTOPOB B PaMKax
IIKOJIFHOTO ~ Kypca TeoMeTpuH, oOydarommecss HEoOXOOuMO  JaTh
BO3MOXXHOCTh  ITPOBOAWTH IIPAKTUYECKHE OKCIIEPUMEHTHI, HCIOIb3Ys
MaTepHaJIbHBIE 00BEKTHI, KOTOPhIE MOTYT OBITH BEKTOPU30BAHBI. DTO MOXKET
IIOMOYb MM BHU3yaJH3UPOBATh BEKTOPHI M CBS3aTh MX C MPAKTHYECKUMHU
CUTYaIHSMH.

Taxke MOTyT OBITH HCIIOJIB30BAaHBI KOMIBIOTEPHBIC MPOTPaMMBI U
MHTEPaKTUBHBIE YNPAXKHEHHS, KOTOPHIE ITO3BOJIIOT YYEHHKAaM INPOBOAUTH
BH3YQJIN3AIIMI0 BEKTOPOB M MX CBOMCTB. JTO MOMOXKET JydYIlle HOHUMATh
KOHIIETIIUI0 BEKTOPOB U MX HCHOJIb30BaHUE. B KOHIE KOHIIOB, U3ydeHUE
BEKTOPOB MOXKET OBITh JOCTATOYHO CJOXKHBIM Ul OOJIBIIMHCTBA
oOyyaromuxcsi, HO IpH MPaBUIBHOM MOAXO0/IE K 00yUSHHUIO U UCIIOIb30BaHUT
Pa3JIMYHBIX METO/IOB ¥ MHCTPYMEHTOB, HOHMMAaHHE BEKTOPOB M MX CBOMCTB
MOXET OBITh 3HAYMTENLHBIM. BakHO MOMHHUTH, YTO BEKTOPHI SBISIOTCS
HEOTHEMJIEMOH YacThIO T€OMETPUU M aireOpbl, U NMOHMMAHHE MX MOXKET
OTKpBITH I OOy4aromuXxcs MHOXKECTBO BO3MOXHOCTEH B OyIymiem,
BKJTFOYAs HAYKU ¥ HHXKEHEPHBIE TUCITUTUIAHEIL. [2]

HecMoTps Ha CIOXXHOCTH, CYIIECTBYIOIINE B M3YyYCHHH BEKTOPOB B
paMKax MIKOJIBHOTO Kypca T€OMETPHH, €CTh HECKOJIBKO ITOJIX0/I0B, KOTOPBIE
MOTYT ITIOMOYb Jy4II€ OHATh 3TY TEMY:
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1. IlpuMeHeHne MeTo/la KOHKPETHBIX IpuMepoB. Hampumep, nemaror
MOXET MCIOJIb30BaTh pealbHble IPUMEPHI, YTOOBI OKa3aTh 00yYarommxcs,
KaK BEKTOPHI MOTYT OBITh IPUMEHEHBI HA MPAKTHKE. ITO MOXKET OBITh YTO-
TO TaKoe, KaK TeOMETPUYECKHE KOHCTPYKIMH, HalpHMep, HNOCTPOSHHE
TPEYroJbHUKa C WCIIOJb30BaHUEM BEKTOPOB, WM 3ajJaud B (QH3HKE,
CBSI3aHHBIC C ABMKEHHEM OOBEKTOB.

2. Ha COBpEeMCHHBIX JTalOB AaKTUBHO BHEAPSTH HHTCPAKTHBHBIC
METOABI 00y4YeHHsI, 9TOOBI TOMOYbh OOYJAIOMIMMCS JIyHIe TTOHITH TEOPHIO
BekTopoB. Mcmonmp3oBats mporpammsl 2D u 3D MmoxenupoBanue. ITO MOXET
BKJIIOYaTh HCHOJIb30BAHHE KOMITBIOTEPHBIX MPOTpaMM M HHTCPaKTHBHBIX
YIpaKHEHUH, KOTOPBIE MO3BOJIAIOT YUYCHUKAM MPOBOAUTH 3KCIIEPUMEHTHI C
BEKTOPAMM U U3y4aTb PA3IMYHBIEC CBOMCTBA.

3. [IlpomBmxenue rpaduyeckux METOJOB, YTOOBI TOMOYL B
BU3yajin3allui BEKTOPOB U HUX cBoMcTB. Takue METOAbI MOT'YT BKIIIOYAaThb
UCIIOJNIb30BaHUE TpaUYeCKuX H300paKCHUH BEKTOPOB WM pPUCOBaHUE
JarpaMM, 4ToObl BU3YaJIM3UPOBATh HANIPABJICHUE U JUIMHY BEKTOpPA.

4. B KoHTEKCTE N3Yy4YCHU BEKTOPOB, BO3MOKHO CTOJIKHYTBHCH C TEM, UTO
YUCHHKAaM TPYAHO YJECp)KMBaTh B TAaMSATH TEPMHUHOJIOTHIO M CBOMCTBA
BEKTOpOB. UTOOBI MOMOYL OOYHAIOIIMMCSl 3alIOMHUTH TEPMHUHOJIOTHIO U
MOHMMAaTh CBOWCTBA BEKTOPOB, IEArOrM MOTYT HCIIOJIB30BaTh Pa3iMyHbIC
METO/Ibl, TAKHE KaK MHEMOHHYECKHE NTPUEMBI, IA0JI0HBI HIIH AaXe IPOCTHIC
receHku. [1]

Ha nam B3risj, u3ydeHHe BEKTOPOB B IIKOJIBHOM KypCe€ FE€OMETPUM
MOET OBITh CJIOKHBIM, HO IIPU HUCHOJIb30BAHUUN IPABUJIbHBIX IMOAXOIO0B U
METOZIOB OOydYeHHs, ydJallhecs MOTYT YCHEIIHO OCBOWUTh 3Ty TeMy U
OBJIaJICTL HaBbIKAMH PCIICHUA 3adad, UCIIOJB3YIOUINX BEKTOPHI. Baxxno
IMOMHUTBH, 4YTO TIOHMMAaHHUC BEKTOPOB MOXET HUMETH Z[aﬂbHeﬁIHHe
MMPaKTUYCCKUC TPUMCHEHUA, 0COOEHHO B HAYKE U TCXHUKE, U TIOMOYb JIYy4IIC
MOHUMAaTh MHUP BOKPYT ceOsl.

Jlurepartypa

1. Teopwus u MeToMKa 00yUYEHHsI MaTeMaTHKE B CPETHEH IIIKOJIE:
yued. nmocobue aist cryaeHTos By3os / M. E. Manosa, C. K., 2009 — 439 c.

2. Teomerpust: Yueonuk yis 10-11-x k. cpen.mk./ JI, C. ATaHacsH,
u 1p. M.: IIpocsemenue, 1993.207 c.
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TEOPUS BEPOSITHOCTHU B HALLEM )KU3HU

C maBHHX BpEMEH YeJIOBEYECTBO IIBITACTCS MOHITH 3aKOHOMEPHOCTH B
OKpY’KarouleM ero Mupe. Mel paccykKIaeM HaJl TeM, ¢ KaKO BEPOSITHOCTBIO
MOHETa yHaJeT OpJIOM BBEPX, WM MOKET JIM MOJHHS YAAPUTH B OJHOTO U
TOT'O K€ YEIOBEKA ABAXK/IbI, M1, KAKOBA BEPOATHOCTH TOT'O, YTO MBI BOBPEMS
MIPUZIEM B HY>KHOE MECTO.

HecmoTps Ha TO, 94TO BCE ITH COOBITHS CIIydaifHbIe, UM TPHCYIIH
HEKOTOpble 3aKOHOMEPHOCTH, KOTOpble JIETJIM B OCHOBY TEOpUH
BEpOATHOCTU. MBI caMH TOTO HE 3aMeuasi, BCe BpeMs B TOM UM UMHOU Mepe
nosb3yeMcsi eid. Ha ocHOBe cOOBITHIA, MPOUCXOIUBIINX B Halled KHU3HHU,
Jie7IaeM HEKOTOPbIE BHIBOJIBI HA CUET BEPOSATHOCTH TOTO MIIM HHOT'O COOBITHSI.
Msbl  mone3yeMcs 3TUMH  3HAaHMSIMH U1  IPOTHO3MPOBAHUS  CBOMX
JTATBHEUITNX JeHCTBHA, YTOOBI N30€KaTh TOX0KUX HEHY)KHBIX CUTYaIIUH.

Uro ke Takoe TeopHusl BEPOSITHOCTH? DTO HayKa O 3aKOHOMEPHOCTSIX
ciyqaiiHbIX coObITHi. 1o cTy9aifHBIM COOBITHEM B TEOPHH BEPOSTHOCTEH
[IOHUMAETCS BCSIKOE SIBIIEHUE, KOTOPOE MOXKET IPOU30MTH MIIM HE TPOU3OUTH
(cmy4aifHEIM 00pa3oM) TPH OCYMIECTBICHUU OIPEISIIEHHOTO KOMILICKCa
ycnosui [1].

ITpuMepoB peanbHOro MCHOIB30BAHUS TEOPHH BEPOSATHOCTH B JKU3HHU
MHOXecTBO. OpHOM W3 BakHeHmux cdep NPHUIOKEHHS TEOpUH
BEPOSATHOCTEH SABJISIETCS SKOHOMUKA. B HacTosmee BpeMsi HEBO3MOXKHO cebe
MIPECTaBUTh MCCIIEOBAaHUE W MPOTHO3MPOBAHNE SKOHOMHYECKUX SBICHUN
0e3 HCIONB30BAHMSA IKOHOMHYECKOTO MOJECTUPOBAHUSA, PETPECCHOHHOTO
aHaiM3a, TPEHJIOBBIX M CIIIAXHBAIOMUX MOJAEICH M JPYTHX METOMOB,
ONMUPAIOIIUXCS HA 3aKOHOMEPHOCTH, KOTOPBIE U3YYalOTCsl B Kypcax TeOpUu
BEpPOSITHOCTE W  MareMaTH4ecKoM craTucTUku. [IpakTuuecku Bes
COBpEMCHHAsI HSKOHOMHKa Oa3mpyercs Ha Hei. Brlmyckas Ha pBIHOK
ONpEJENICHHBI TOBap, TPAaMOTHBIM MNpeANpUHUMATENb HaBEPHAKA YUTET
PHUCKH, a TaKKe€ BEPOSITHOCTH MOKYNKHA B TOM WJIM PbIHKE, CTpaHE U T.1.
[MpakTHdyeckn He NPEACTABISIOT CBOIO JKM3Hb 0O€3 TEOPHM BEPOSTHOCTH
OpoKepsl Ha MHpPOBBIX pbIHKax. I[Ipeicka3siBaHHe AEHEKHOTO Kypca (B
KOTOpPOM TOYHO HE OOOWTHCH 0€3 TeopHH BEPOSTHOCTH) Ha JEHEKHBIX
ONIMOHAX AaeT BO3MOXKHOCTH 3apadaThIBaTh HAa TaHHOW TEOPUH CEpPhE3HBIE
JI€HBIH.

146



Taxoke Teopus BEPOSATHOCTEM MMeEET IIUPOKOE MPUMEHEHHE B TaKOM
HanpaBJICHWW, KaK NPOTHO3UPOBAHUE TOTOJbI B KOHKPETHBIA MEPUO.
BeposTHOCTh UCTIONB3YETCSI CHHONTHKAMU JJISl OLIEHKH BEPOSITHOCTU TOTO,
9TO B ONpPEHCIICHHBIN JCHb B OMPEICICHHOW 00JacTu OyIeT MOXb, CHET,
o0naka u T.1. CHHONTHKH PETyJIIPHO TOBOPSAT YTO-TO BPOJEC ‘‘BEPOSITHOCTH
nmoxs cerogus cocraBisieT 80% mexmy 14:00 u 17:00”, 9To0bI yKa3aTh, 9TO
BEPOSATHOCTH JOXK/IS B OIIPeesICHHBIE Yackl BHICOKA.

Teopus BeposSTHOCTH MMEET 3HaUYCHHE B Hadalle TPAKTHICCKH JIF0O0
JIeATeNbHOCTH. braromapsi OIEHKE IIAHCOB TOM WM MHOW HETOJAIKU
(HammpuMep, KOCMIYECKOTO KOpalJist), MBI 3HAeM, KaKUe YCHIINS HaM HY)KHO
MPWIOKHUTE, YTO UMEHHO IPOBEPHUTH, WK YTO BOOOIIE OXKHUAATh B THICSYA
KujoMeTpax oOT 3eMiad. BO3MOXHOCTH TepakTa B METPONOJIHUTEHE,
HKOHOMHUYECKOTO KPU3KCA WIH SJEPHOIN BOWHBI — BCE 3TO MOYKHO BBIPa3HUTh
B  IpOIEHTaxXx. A  TJlaBHOe, MPEINpPUHUMATh COOTBETCTBYIOIIUE
KOHTPJACUCTBHSI UCXOI M3 MOJIYYCHHBIX JaHHBIX. JII0OYI0 AEATeIBbHOCTH
000l cdepbl MOXKHO IPOAHATU3UPOBATh, HCIOIb3YI0 CTAaTHCTHUKY,
paccuuTaTh O1aroapsi TEOPUU BEPOSATHOCTH U 3aMETHO YITyUIIIHTh.

[MomuTHyeckrie  MPOTHO3ZUCTHI  HCTOJNB3YIOT  BEPOSTHOCTH IS
MPOTHO3MPOBAaHUS IIAHCOB Ha TMOOENy ONpEACNICHHBIX KaHIWAATOB Ha
pa3IMYHBIX BBIOOpax. B 9acTHOCTH, MPOTHO3WCT MOXET CKa3aTh, 4TO Y
kagaugata A 60% mancoB Ha moOeny, y kanmunmata B 20% mmancoB Ha
nobeny, y kasgumata C 10% mancoB Ha mobeny u T.4. UToOBI naTh
n30uparensM MpeAcTaBIeHHEe O TOM, HACKOIBKO BEPOSTHO, YTO MOOETUT
KaXKIbIM KaHIUIaT.

MHorre pO3HUYHBIE KOMIIAHUM HCIOIB3YIOT BEPOSTHOCTH IS
MPOTHO3UPOBAHUS BEPOSTHOCTH TOTO, UYTO OHHM MPOJAAYT OIpeAeieHHOE
KOJIMYECTBO TOBAPOB 3a OMNPE/CNICHHBIN JI€Hb, HEJENI0 I MECSI. IJTO
MO3BOJISIET KOMITAHUSIM TIPOTHO3UPOBATH, CKOJIBKO 3aM1aCOB UM TIOHATO0UTCS.
IpennonoxuM, KOMIAHUS MOXET HCIIOJB30BaTh MOJICIh TPOTHO3UPOBAHHS,
KOTOpPAasi TOBOPHT MM, YTO BEPOSITHOCTH MPojiaku He MeHee 100 mpoayKToB B
onpejeNeHHbl JeHb cocTaBisieT 90%. DTo o03HAa4yaer, 4To UM HYXHO
yOCIHUTHCS, 9TO Y HUX €CTh Kak MUHIMYM 100 MpOAyKTOB TS MPOJaKH (FITH,
JKenaTeabHo, 00JIbIIe), YTOOBI OHU HE 3aKOHUYHUIIHCH.

Takum 00pazoMm, MBI YOETMIUCH, YTO OOJACTh MPUMEHEHUS TEOPUU
BEPOSITHOCTH HE OTPaHUIMBACTCS OJTHOM TOJHLKO MAaTEeMAaTUKON, OHA aKTHBHO
WCTIONIB3YETCS B PA3IMIHBIX 00JIACTSIX YeIOBEUYECKON A TEITLHOCTH.

Jluteparypa

1. Bopomun A.JI. DneMeHTapHBI KypC TEOPHH BEPOSTHOCTEH |
MatemaTuueckoi craructuku / AJI. bopoaun. — CI16.: Jlans, 2004.
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IMPUHIUII JAJTAMBEPA.
CWJIA UHEPIIMM MATEPUAJILHOM TOUKH

PaccmoTrpum IBMKYyIIyrocs MaTtepuanbHyto Touky M maccoit m (puc.
1.1). Ilyctp — yckopeHHe TOYKH B HHEPIIUATBHON CHCTEME OTCUETA.

M

%)
Puc 1.1
Hanum onpenenenue. Cwiod HMHEPUUM MAaTEpPHAIBHON  TOYKH
HA3bIBAIOT CHITY, PaBHYIO IO MOJYIIIO TPOU3BEJCHHUI0 MACCHl TOYKH Ha ee
YCKOpEHHE.
Cuna uepuuu
= -
d = —ma
-
HaTpaBJIcHA IPOTHUBOIIONIOKHO ycKopeHuto. OrtmermM, uro cuima O He
MIPHUJIOKEHA K JIBIKYIICHCS TOUKE.
PaccmoTrpuM aBmKyIIIEecs TBEpIOE TEI0, COCTosIIee 13 N TOYEK, (puc.
1.2,qa)
—
dy=—m,a, (s=1, 2, ...n).

~/

Puc.1.2
JlobGaBrM K KaXIOW TOYKE CHIYy MHEPIUU M MOJYYHM CHCTEMY CHII
uHepuu. Ilycte Touka C — menrp wmacc TBepmoro tema. C
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ucronb3oBaHueM Meroaa IlyaHco nmpuBeneM cUCTeMy CHII K LIEHTPY Macc,
o
3aMeHss CUION 1 mapoit cuit, (puc. 1.2, 6). I'naBrbIii BekTop R ®u riapHbrit

MOMEHT cuiI mHepiuH M onpeensrores o Beipakernsm (1.1)
5P _ - D _ dk,
R = —-Ma; , M. ——d—tc, (1.1)
rae M — macca Tena; d.— yCKOpEHHe nenTpa Macc; K, —
KMHETHYECKMI MOMEHT Tella OTHOCUTENBLHO lieHTpa Mace (kr * m%/c = H *
M * ¢).
PaccMoTpuM YacTHBIE CITydan JBMKCHUS Tela.
1) TocrynarensHoe nBmkenue (puc. 1.3).

Puc. 1.3
[Mpunss B popmyie (1.2) ueHTp Macc 3a HEHTP NPUBEACHUS, TTOJTyYHM
R®=-Md, M2 =0 (1.2)

CUIbl HMHEPLUUM IPUBOAATCS K PaBHOACUCTBYIOLIECH, NPUIOKEHHOU B
LIEHTPE Macc.

2) Bparuenue Tena BOKPYr OCH, TMEPIEHIUKYJISPHOM IUIOCKOCTH
MaTepUaIbHOW CUMMETPUHU.

a) Och mpoxoauT uepe3 1eHTp macc (puc. 1.4).

Puc. 1.4
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B sToM cityyae TiaBHBI BEKTOp M TJaBHBIH MOMEHT CHJI MHEPIHU

OTIPEEIISIFOTCS Kak
I'_-éq): 0 vﬁg) = _]czgl (13)

CHJIBI HHEPIIMH TIPUBOJISTCS K TIApE CHJI, PACIIOJIOKEHHOH B TNIOCKOCTH
MaTepualibHOI CHMMETPHU.

B Bepaxennn (1.3) J.,— MOMEHT MHEPIHH TeJla OTHOCHUTEIFHO OCH,
NpoXoAAied 4epe3 LEeHTp Macc (LEHTPalbHOM), Kr* M% &— yrioBoe
yCKOpEeHHUe Tela, paj/c?.

6) Ocp BpaleHHs1 HE MPOXOIMT Yepe3 IEHTP Macc; MPUBEICHHE CHII
HWHEPLMH K PAaBHOJIECUCTBYIOIIEH.

PaccmoTpum Bpammenue mucka (puc 1.5).

Ha puc. 1.5, a B kauecTBe 1ieHTpa HpHUBeeHUs BbiOpana touka C; h -
paccrosiaue neHTpa Mace C 1o ocu Bpamienus. IIpu 3ToM cocraBsitomue
IJIABHOTO BEKTOPA U TIIaBHOT'O MOMEHTa MMEIOT 3HaUCHUE

2
RY = hme; RY = hma?; M = Je =",
mR?
rae R — pamyc aucka; Jo,€ = ——
¥4
AV o.c
<>
/
a” b
C b R"
T
A 6 g

Puc.1.5

Ha puc. 1.5, 6 B xauecTBe meHTpa HpuBeAeHUS BbIOpaHa Touka O.
CocraBisroniue rIaBHOTO BEKTOpa (B CHITy €ro HHBaPUAHTHOCTH) UMEIOT TO
K€ 3HaYCHHE, TJIABHBIH MOMEHT OTIPEIeNIeTCsl OTHOCUTEIBHO 1eHTpa O.

R? = hme; RY = hmw?; M® = ] e = (mTRZ + mh?)e,

IIe MOMEHT HHEpUHH OTHOCHTeNbHO ocu OZ ompenersercs o

TeopeMe ['toiirexca.
Joz =Jez + th:mTR2 + mh?.

Ha puc. 1.5, B kauecTBe LIEHTpa PUBEACHUS CHJI MHEPIIMU BHIOpaHa

Touka D, npuuem

150



P o] 2
M, M, R
OD=—%th=—%¢=—+h
Ry R 2h

npu hzg, ODZ%R.

B sToM ciydae cuiibl MHEPIMH MPUBOMASATCS K PaBHOJCHCTBYIOIICH,
MPUIOKEHHOU B Touke D.

3) [InockomnapaiensHoe JBUXKeHHe, puc. 1.6.

Temo wWMeeT IUIOCKOCTh MATCPUAIBHOW CHMMETPUU W JIBHIKCTCS
MapajuieNIbHO 3TOW MJIOCKOCTU. B 3TOM ciiy4yae CHIIbI MHEPITUH TPUBOISATCS
k cune R® n nape CHJ ¢ MOMEHTOM Mé" .

Z
Puc.1.6

3HaueHHE TJIABHOTO BEKTOPA U IJIABHOTO MOMEHTA

ﬁd)z 'MaC! Méb = _]ng

OTMeTHM, YTO B 3TOM CIIy4ae INIOCKYI0 CHCTEMY CHJI HHEPIIMHU TaKKe
MOXHO MPUBECTH K PABHOAEHCTBYIOMIEH.

Taxum oOpazom, npunimn Jlanambepa ecTb ycIOBHE OTHOCHTEIHLHOTO
paBHOBeCHsI Ui CHJI B COOCTBEHHOH cucTeme orcueTa. OTHOCHTENBHO
coOCTBeHHOTO HaboAaTeNs cuiia nHepin Py NpUIIoKeHa K JABIKYIIEHCs
TOUKE, a CJIEJOBATENIFHO, K HeH MPMIOKEHa M COBIIAAAONIas C IePEHOCHOH
CWJIOH WHepuuu B COOCTBeHHOH cucreMe otcuera @ cuna wnHepIUU
aBCOIIOTHOTO IBMKEHHS P,

JlutepaTtypa
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PEAJIM3ALIMSI ”THOOPMAIIMOHHOM CUCTEMBI
3JEKTPOHHOI'O YBEIOMJIEHUS OB OILIATE
OBYYAIOIINXCSI HA KOMMEPYECKOHN OCHOBE

Bo Bpemst 00y4eHHs B By3e HEOTHOKPATHO OyXrajirepa CTaIKUBAIOTCS
CO CTYACHTaMH, KOTOpHIE, Ka3aJoCh OBI, YUWINCh XOpOIIO W HE HMes
Y4eOHBIX JOJNTOB, OBLIN OTYHCIICHBI U3-3a 3a0BITOTO JIOJTa 0 O0YYCHUIO.

Email-yBemomienuss — 3T0 OAMH W3 CaMBIX OBICTPBHIX U IEHIEBBIX
crnocob  yBemomuieHHsi oOydwarormuxcs. Jlus aroro u HykHBI Email-
yBegomiieHusi. OHU NpeaynpeasT 00y4aroIuXcsl Ha KOHTPAKTHOH OCHOBE O
CyMMe JONTra U CPOKE €ro OILIATHL.

Jlanee ObUT paccMOTpEH CalT €O CTOPOHBI aJMHHHCTpaTopa H
MIOJIb30BATEII.

AIMHHHMCTPATOP MOXXET BPYYHYIO 100aBISATh HOBBIX MOJb30BaTENEH
1 U3MCHATH UX AaHHBIE. [l0b30BaTeNIh HE MOXKET 3apETUCTPHUPOBATH HOBYIO
YYETHYIO 3aIHCh, €€ CO3/1aeT aAMUHUCTPATOP H BBIAAET MApOb ISl BXOAA.
Ho mo6aBisATe KakJoro 4ejaoBeKa BPYYHYIO, KOTZIa MX THICSYU OBLIO OBI
OYeHb YTOMHUTEIBHBIM 3aHATHEM TaK 4YTO U1 yIOoOcTBa Oblia nobaBieHa
BO3MOXKHOCTh  Jl00aBieHust mojp3oBareneii Excel aiinom. Ilocne
3aI0JTHEHHs] O0YHYaIOIIUXCSl M UX JIOJTOB aJIMUHHUCTPATOP B OJIHO Ha)KaThe
KHOTIKM M0 TpPEAyCTaHOBICHHON (opMe memaer paccbuiky Ha Email
oOyyaromuxcsi. Kaxxnomy n3 oOydarommxcs MPUXOAUT HE TOJIBKO pa3Mep
JI0JITa, HO U CPOK, O KOTOPOro HY>KHO 3TOT AOAT omiatuth. EmE oxna
HacymiHas mpobiemMa — 3To cOOp 4ekoB ¢ obOydaromuxcs. K mpumepy,
YEJIOBEK YYHWTCS Ha 3a04HOW QopmMe O0Oy4YeHHs W JUIsl TOrO, YTOOBI
MPEJOCTABUTh YCK €My HYXKHO JIHOO TMpHeXaTh, JIMOO HAWTH 4YeIOBEKa,
KOTOPBII HAXOAWUTCS B OJIM30CTH OT By3a M MOXET pacliedaTaTh U 3aHECTH
yek. M HYXKHO CBS3aThCS KaKHUM-TO 00pa3oM ¢ OOy4YalomuMcs H
MIPUyMaTh cIIoco0 OTIPAaBUTh YeK KAKUM-THOO 3JIEKTPOHHBIM CIOCOO0OM, a
€CIIM YEJIOBEK HE 3HAET, KaK 3TO JIENIaeTCsl, IOTOMY YTO C KOMIILIOTEPOM HITH
tenepoHoM oH Ha “BeI”. DTO B menoMm mpoOieMHas 3amada. CalT ke
obneryaeT U yOMpaeT Bce HEHYXXHBIC JEHWCTBUS MOTOMY KaK peajrn30BaHO
LEHTPAIIM30BAHHOE MECTO UIA 3aTPy3KH YEKOB, TAE aAMHHUCTPATOpP BUAUT
KTO ¥ KOTJa OIIIaTHiI 00ydeHHNe U 3arpy3ni YeK.

[oab30BaTesib MOXET MPOCMAaTPHUBATh WH(GOPMAIHIO O COCTOSHUHU
JUYHOTO c4éTa M 100aBIATh YeKH. B ciaydae BO3HHKHOBEHUS MPOOJIEeM OH
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MOXET CBS3aThCS C aJMUHHCTPATOPOM IMOCPEACTBAM TOH ke DIEKTPOHHOM
MOYTHI, C KOTOPOH MPUXOJAT YBEIOMIIEHHS O COCTOSIHUM JHMLEBOTO CYETA.
3T0 MOXKET OBITh, KaK U 3a0BITHIN MAPOJIb OT YUETHOH 3aIUCH TaK U BOIIPOC
0 CalTy WM 110 0OHApYKEHHBIM OLIHOKaM.

JlanHOoe mporpaMMHOE 00ecredeHHe O3BOJIHUT CTYAEHTaM OBICTPO
y3HABaTh M PearkpoBaTh HA M3MCHCHHUS JIMYHOTO CYETA, TAaK K€ IO3BOJIUT
aBTOMATH3MPOBATH PabOTy OyXrayrepa 1o pacchuIKe U cOOpy HEOOXOIUMOH
HHPOPMAIIIH.
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NHO®OPMAIIMOHHAS CUCTEMA 110 YYETY 3ASIBOK HA
OBCJIY)KUBAHUE KOMIBIOTEPHON TEXHUKH

Ha nanHbIif MOMEHT, BO MHOTHX OpraHu3aius paborta mo oopaboTke
3aj4BOK B OTA€JIaX BEACTCA PYUYHBIM CHOCO6OM. B cBs3u ¢ 9THUM, IIOSIBUJIACH
HEOOXOIUMOCTh CO3JaHUS JaHHOW WH()OPMAIMOHHOW CHCTEMBI, IaHHAs
CHCTEMa MIOMOXET COTPYTHUKAM aBTOMATU3UPOBAThH PA00UYIO CHCTEMY .

AKTyalbHOCTh JJAHHOW TEMBI 3aKJII0YaeTCsl B TOM, YTO COTPYIHHKH
opraHuzanuu OynyT 3QQeKTHBHEH peraTh BOSHUKAIONINE MPOOIEMBI C HX
obopynoBanueM. JlanHast aBTroMaTu3aius OyAeT OCBOOOKIATh OT PYTHHBI,
YTO TO3BOJIUT COKPATUTH PACX0JI0BaHHE CBOOOTHOTO BPEMEHH COTPYAHUKA.

Jnst pa3paboTKM CHCTEMbI [0 y4YeTy 3asBOK Ha OOCIyXHBaHHE
KOMITBIOTEPHOM TEXHHUKH OBUIO pelieHo ucmoiab3oBaTk Microsoft Visual
Code. DOta cpexa, MO3BONACT THCATH MPHIOKCHHS IS PA3THYHBIX
wiatdopm. s paspaborku caiita Obut BbiOpan Php, C — momoOHbIid
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CKPUITOBBII SI3bIK OOIIEro Ha3HAUYCHMs, MHTCHCUBHO IPUMEHSIEMBIH IS
paspabotku BeO — mpwioxkennid. CYBJ] (cucrema ympaBneHus Gasamu
JaHHBIX) — 3TO HAa0Op MHCTPYMEHTOB, KOTOpBIE II03BOJISIOT yIOOHO
ynpaBisaTh Oa3zamMu JNaHHBIX. J{Is AaHHOM cHcTeMbl ObUIa HCIIOJIB30BaHA
CYBJ PhpMyAdmin.

B macrosimee Bpemsi mporecc OOCTYXMBAaHUS 3asiBKH BO MHOTHX
OpTraHM3aAIMIX TI0Aa4a 3assBKH IPOUCXOAUT CICTYIONIIM 00pa3oM:

1. 3asBka Ha 00CITy>KMBaHHE KOMITBIOTEPHOW TEXHHUKH IOJAETCS depes
JKYPHAJ, CO CIIOB COTPYTHHKA OpTaHNU3aIHH.

2. Mamee 9dTa 3asBKa MPOBEPSCTCS AOMHHHACTPATOPOM KM
KOMIBIOTEPHBIM TEXHUKOM OpTaHU3aIliH.

3. Tlocne 3TOro agMUHUCTPATOP MPHUCTYIAET K PEIICHUIO BBISBICHHON
poOIeMBbl.

4. OnoBelleHUE 0 TOYNHKE OCYIIECTBIIIETCS TAKKeE Uepe3 KypHall.

B nmanHo# cucreMe 6OJBIIOE KOJHYECTBO HEIOCTATKOB, TaK Kak
JaHHas 1IeTI0YKa HUKAK HE aBTOMAaTU3UPYET PaboTy COTPYTHUKOB.

UroObl aBTOMAaTH3UPOBATh pabOTy COTPYIHHMKOB, MNpeaaraercs
€03/1aTh TIPIIIOKCHUS MOJB30BAHMS JJISI COTPYIHIKOB OPTaHU3AINH, Yepe3
KOTOpoe OyAyT TOCTymarb 3asBKH B CIHCHHAJbHYI0 0a3y MaHHBIX
aJIMUHHUCTpaTOpa A COTPYAHHUKOB, B KOTOPOM OYIyT OCYIIECTBISATHCS
00paboTKa 3asBOK, MOCTYMHBIINX OT COTPYIHHKOB OPTaHU3AIIH.

Just 3TOro OBUT peanm30BaH HPOTPAMMHBIA TPOIYKT C 0Oa3oi
JAHHBIX, COCTOSAMIAS U3 TaOJIHII, B KOTOPOU MPUCYTCTBYIOT 3HAUYCHUS:

1. 3asBKa, B KOTOPOW HaxoauTcs popma JuIst ee oIadH.

2. 3nanue, oTaensl U 000pyAOBaHUE, /i€ MPOMHUCHIBAIOTCS

JlaHHBIEe 0 pabodyeM MecTe COTPYHHKA, €ro 000pyI0BaHNE.

JlarHOE MporpaMmMHOe obecrieueHHe MO3BOIUT COTPYAHUKY JIETKO U
OBICTPO CpearupoBaTh Ha 3asIBKH, TAK K€ ITO3BOJIUT YHUPHUITUPOBATH ITPOLIECC
paboTel 3a cyeT XpaHeHHS HH(POPMAIMM O MPOTPAMMHBIX IPOIYKTaX,
YCTaHOBJICHHBIX B TEXHHKE COTPYAHHKOB, YTO OBICTpEE IO3BOJIUT
3¢ QEKTUBHO UCTIOJIL30BATH JAHHBIE Ay JUTOPHH B ITpOIIecce PabOThI.
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b® YVYHuT, r. bupck, Pb
3anusaxuna M.H., k.¢p-m.H., doyenm
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MATEMATHYECKOE MOJEJIMPOBAHUE IMMPOIIECCA
OBPA30BAHUS JIBJIA B IOPUCTOM CPEJIE

IToBeneHre MOPUCTBIX Cpell, HACBIIIEHHBIX MHOTO(Ma3HBIMU CPEIaMH,
IIPY BHEIIHEM BO3JCHCTBUU U MPOUCXOAIINE BCIEACTBHE 3TOTO MPOIECCHI
IPEACTaBJAIOT TEOPETUUECKUH M IpPaKkTU4YeCKUH uHTEepec. Meroabl
MaTeMaTHYECKOT0 MOAETHPOBAHUS IIPOIIECCOB, CBS3aHHBIX C (ha30BBIMU
MepexoAaaMu BoJa-JIe, MPUMEHSIOTCS IPH MPOSKTUPOBAHUN WH)KEHEPHBIX
COOPY)KEHUH, pa3pabOTKH CHOCOOOB JOOBIYM TIOJE3HBIX MCKOMAEMBIX,
HNPOTHO3UPOBAHUU PpA3IMYHBIX TPHUPOJHBIX sABIEHMH U aBapuil. Ha
OCHOBAaHHHU OTIBITOB MOXKHO CKa3aTh, 4TO (PM3MKO-XMMHYECKHE CBOHCTBA
TPYHTOB U IOPOJ] 3aBUCST OT KOJIMYECTBA COAEPKAIIMXCSI B HUX JIbJ1a U BOJEI,
B CBA3M C 4YeM 0co00 BaXHBIM SBISIETCS HW3y4YEHHE MeEXaHWu3Ma
BJIArONEepPEeHOCa B MPOMEP3ArOLIMX U IMPOTAUBAOIIUX rpyHTaX. [1;2;3]

B nanHO#l crartee paccmarpuBaeTcsi 3aladya 00 WHXKEKIHMH BOJBI B
MOPUCTYIO CpPEdy, HACBHIIIEHHYIO JIBAOM M Tra3oMm (Bo3gyxom). bymem
noJiaraTh, 4TO IPH 3aKayKe BOJBI B IIOPUCTOM Cpelle MPOUCXOAMUT MPUXBAT
TEeIJIa CKEJIEeTOM M B mopax oOpasyercst nen. IlycTe ¢a3oBbie mepexonsl
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MIPOUCXOIAT B 00beMHOM obOnactu. Torna B pesyibraTe 3aKaykd BOABI OT
IpaHuUIBl BIIyOb IUIacTa pacupocTpanseTcs o0beMHast 001acTh 00pa3oBaHus
JbJla, pa3zieNsIoNas IiacT Ha TP 30HBI: B NepBoi (OnmxHel) obmactu B
nopax MpUCYTCTBYEeT BOJa, BO BTOPOH (IIPOMEXKYTOUHOH) obmacTu
COJICPIKUTCS BOJA U JIEH, B TPETheH (aibHei) 00JacTH HaXOAUTCS JIeH U ra3
[4]. HacpimeHHOCTh TOp JIBAOM B JaibHEHl 007acTH paBHA HCXOMHOU
JIbJIOHACKHIIIEHHOCTH T1acTa Sjg.

B HauanbHBI MOMEHT TeMIlepatrypa IIOpHUCTOH Cpensl paBHa T, a
JaBIICHHUE Po:

t=0:p=po, T=To

Uepe3 rpanuily 3akauuBaeTcs Boja C Temmeparypod Te mnpu

MIOCTOSIHHOM JIaBJieHHH pe. CxeMa mpoiiecca mokasana Ha puc. 1.

Bona
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Puc. 1. Cxema mpoliecca HarHETaHMs TEIUIOH BOJBI B TIOPHUCTYIO CPENy,
HACBIILIEHHYIO ra30M.

Torma rpannyHoe ycioBre uMeer Bua: X = 0: p = pe, T = Te (t > 0).
Kpowme 3toro, 6ymem momaraTh, 4TO TeMIepaTypa Ha TpaHHIAX obmacTei
MEHsIEeTCS CcKaukooOpasHo. Temmeparypa B OmmkHed 30He T1 paBHA
TeMIepaType 3aKkaunBaeMOW BOIBI e, TeMIepaTypa B IPOMEXYTOYHOU
obmactu T, paBHa TemmepaType IaBiIeHus 1), a TeMmeparypa B AajdbHEH
obmnactu T3 paBHa HCXOHOI TeMIiepaType nmoprcToi cpersl To.

Jlis onucaHusl IPOLIECCOB TEIMIIOMAcCONEPEHOca MPH 3aKauke BOJBI B
MOPUCTBIM TJIACT €cTh CcleAyrolue aomymieHusa. byagem cuutats, 4TO
IIpolLiecC OJHOTEMIIEpPaTypHBIH, 4TO 03HAYaeT, YTO TeMIIEpaTypa MOPUCTOM
Cpeabl M HACHIAIOIIEr0 BEIIECTBA OJUHAKOBBI, CKENET MOPUCTON Cpelbl,
JIel ¥ BOJIa HECIKUMAEMBI; CKEJIeT U JIe] HEMOBIKHBI, OPUCTOCTh CKENeTa
MTOCTOSIHHA!
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Psk, p1, pi, m = const,
rae pj (j = sk, |, i) — uctunHbIe MTOTHOCTH (a3; M — mopuctocTd; SK, I, i
— HapaMeTphl CKeJeTa, BOJIbI U JIbJIA.
C yd4eTroM MPHUHATHIX IOMYUICHUN Ui ONMKHEW 00JacTH ypaBHEHHS
COXpaHEeHHs Macchl BOAbI 3anuieM B Bune [ 1, 2]:
% d(pmv;) 0S =1 1
at ax Tt @
r7ie S| — BOJJOHACHIIIEHHOCTb, Vi— CKOPOCTh (DUIBTPAIIAU BOIBI.

[Mpouecc ¢punbTpanuy Boabl MoAYHHSETCS 3aK0HY [lapcu
k, op
my, = ———. 2)
1y 0x
3aBucUMOCTh KO PHUIIHEHTA IPOHUIIAEMOCTH CKelleTa K; OT «KHUBOW
nopucroctu mS; Oynem 3amaBath Ha ocHOBe (opmyisl Koszenn. Torma s

3aBUCUMOCTHU MPOHHUITAEMOCTH OT BOAOHACBIIIIECHHOCTH 6y;:[eM HUMCTb

(m$;)*
k= k,—m——. 3
1 (1 _ msl)z ( )
Ecium << 1, 10 mS; << 1, 103TOMy MOXHO NoJlarath
k= k.(mS))® = koS (kg = k,m?), (4)

rae ko — COOTBETCTBYCT NPOHUIACMOCTH «YUCTOT'0» CKCJICTA.
YPaBHCHI/IC COXpaHCHUA MacCChbl BOABI JIA HpOMe)KyTO‘IHOﬁ 30HEI, TIC
MOPHBI 3alIOJHCHBI JIbAOM U BOHOﬁ, 3alIMIICTCA B BUAC

dp; , 9(pm(1 —S)v)
m(1—S5;) FTaha F =0, (5)
rzie S| — JIbIOHACHIIICHHOCTD CPEbI.
IMpouecc ¢uabTpanyy BoAbl B JaHHON 0OJIACTH TaKKe MOIYMHSIETCS
3akoHy Japcu

k, op
m(1 —-S)v, = ———, S=1-5;, (6)
1 0x
rae koddduiment nponmmaemoctu k; cormacHo (opmyne Koszenu
pasen k; ~ ko(1 — S;)3.
Ha rpanmme w™exay o0Opa3oBaBIIMMHUCS —OONACTSIMH  JIOJDKHBI
BBINOJTHATHCSI YCIIOBHS OallaHCa MacChl U TeIUIa:

X=X

mv,, —m@-S)v,, =mS,(1-P)x

mp,C aT Vi = ( peaTy +mSp L, ) (7
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m(l— Si )V{d) = m(l_ Si (1_ f)) - pSio)X(d)
mc, p, AT(d)V(_d) +Mp, L(Si -3, ) X(d) = pCAT(d)X(d) ®)

3neck pc = (1 —m)pgCs + MY j=g1iSi PiC; — yAebHas oObeMHas
TEMJIOEMKOCTb CHCTEMBI; C; — y/elbHas TEMIOeMKOCTh (a3, L — yzaenbHas
TemwioTa mianeHus abaa; ATqy = Ty — Tery, p = pi/ 1, ATy = Ty — T
Bepxuue 3Hauku (+) W (—) COOTBETCTBYIOT 3HAYCHHIO MapaMeTpOB,
TEPILIIUX pa3phlB, MEpex U 3a rpaHuieid. Bo Bcem Iuiacte BenmdmHy pc
OyzneM cuHuTaTh IOCTOSHHOM, MOCKOJIBKY OCHOBHOW BKJaJ B HEE BHOCST
IapaMeTphl CKeNeTa MOPUCTOM Cpeibl.

W3 ycnoBua OamaHca Temsa Ha JaJbHEH TpaHUIlEe IOIydaeM
TEMIIEPaTyPHbII KPUTEPUI IIPOHUKAHUS BOJIbI B IIOPUCTHIH ILIACT:

m(1 — S;o)p;L

pc
PaCCMOTpCHHaﬂ 3aJa4ya HMMECT aBTOMOJCIIBHOC PCHICHHUC. BBCZ[@M
ABTOMO/JCJIbHYIO IICPEMCHHY IO

koAp
= N@((RP) = ,
¢ x/] (x =20y

l

A T(d) =

rne X®) — neesompoBomHOCTH TIAcTa, Ap = p, —p, — Hepenam
JaBIEHHs B IIACTE, [; — JMHAMHYECKAsA BA3KOCTb BOJBL. 3aKOH JBHIKEHUS
rpaHuIBl HA30BEIX MIEPEXOI0B OyeM HCKATh B BHAC X(5) = &(5)/VR(P)t, rae
s =n,d.

st xaxaod w3 obnmacTel MOXHO TOJMYYUTh  CIEAYIONIHE
AHAJIMTHYECKUE PELIEHUS:

¢ = E(n): Pa) = Pe + (p(n) - pe) % €))

$ny) <€ < (s
- _ S TSm 10
Py = Py + (Po — Pmy) e — o (10)

¢ = f(d): Py = Po 11
[locne moncraHoBkM aHanmTH4eckux pemennit (9)—(11) B cucremy
rpaHnyHBIX ycrosuid (7) u (8) OHa IPUHIMAET BHT;

¢ = f(n)i
1- Sl-)3AP(d) B 1— APy _

$@ — $m Sy

o s -p) (12)
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1-APy) _§m (1 - 0@) +mpiJasSi

S 2 mﬁlfl(l - g(d))
¢ = f(d)i ,
U=S)8Pw _S@ ;g1 p) - psy) (12)
S@ ~$m 2
(1= S)*APwy _ §a) Bay — mPiJalSi — Sio)
S@ ~$m 2 mp,€,0a)

e py = pu/p, Pi = pi/p, €r=c/c, Ja = L/cAT
AT =T, — Ty, AP gy = (Py — Po)/Pe — Po), 04 = (Ttn) — To)/Te — To)

Takum o00pa3oM, TeopeTHYeCKOe ONHCaHWE TOoJeH JaBleHUus U
TEeMIepaTyp CBEIOCh K HAXOXAEHHIO TpeX HEM3BECTHBIX IIapaMeTpOB
Em) $(ayr Pay 13 cuctemsl (12) u (13). [lanHas cucTeMa MOKET OBITh pEIIeHa
METOJIOM UTEpaLUi.

[Ipumem crnemyroye BETHYMHBI B KaueCTBE MapaMeTpOB MOPUCTON
cpeibl, Boabl U nbaa: Ko =102 m?, pc= 1.6 x 108 Ix/K-xr, A =0.105 Br/™m'K,
p1 =103 kr/m3, pi = 900 kr/m3, Sip = 0.5, i = 102 kr/m-c, L = 3.4 x 10° IIx/xr,
To=268K, po=0.1 MIla, pe = 0.12 MIIa, ¢ = 4200 Jx/K-xr.

Ha puc. 2 npencraBieHbl KapTHHBI 10N JAAaBICHUS M TEMIIEPATyphI
JUISL pa3JIMUHbIX 3HAUEHUH TeMmInepaTyp 3akaunBaeMoil Boasl Te. Jlunuu 1, 2,
3 COOTBETCTBYIOT 3HAYECHWSIM TEMIlepaTyp HMHXEKTHPYEMOH BOMBI
Te=300,330,350 K. Kak cnemyer u3 JaHHOTO pUCYHKA, TIO ME€PE YBEITHICHUS
TEeMITepaTypbl MH)XXEKTHPYEMOH BOJBI NPH OJHOM M TOM >K€ 3HAUYCHHU
TPAaHUYHOTO [aBJICHUS YBEIHMYUBAECTCA TaK K€ M CKOPOCTb JIBH)KEHUS
rpaHMIBl 00pa30BaHUs JIbJA.

Ha puc. 3 npencraBieHsl KapTUHBI TOJIEH JaBICHUS W TeMIEpaTyphl
JUISL pa3JIMYHBIX UCXOJHBIX TeMieparyp nopucroii cpeast TO. Jlunum 1, 2, 3
COOTBETCTBYIOT 3HAYCHHSM TeMIIepartyp mopuctoi cpeast TO =253,263,270
K. Kak cineayer u3 JaHHOTO PUCYHKAa, IO MEpPE CHMIKEHUS TEMIIEpaTyphbl
TpyHTa Tpollecc NpUXBaTa TEIUla XOJOJHOH CpelNod NpOMCXOoAWT Oolee
UHTEHCUBHO. IPU YMEHBIIEHUN HCXOJHON TeMIIEepaTyphl MOPUCTON Cpeasl
Ha 10 K ckopocTh /BM)XEHHS TpaHHUIBI 00pa30BaHMS JIbJa COKpalaeTcs
IPUMEPHO B TPU pa3a, a JIbJOHACHIIIEHHOCTh MO YBEIHUUBACTCS.
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Puc. 2. Pactipenenenue temmnepatypsl H AaBIE€HUS B IOPUCTOH cpelie Ipu
Pa3IN4YHBIX 3HAYCHUAX HATHETAEMOU BOJBI.

BunHo, 4yTOo nmpu HU3KOW UCXOOHOM TeMIlepaType MOPUCTOM Cpenbl
NpUXBaT TeIla TMPOUCXOIUT TPAKTHYECKH MTHOBEHHO, 00JacTh
o0pa3zoBaHUs JbAAa OKa3blBaeTCs JIOKAIM30BAHHOH B Y3KOH oOnactwy,
NpWIEraolle K TIpaHMIle 3aKauKd BOJABI, a JIbJOHACBIIEHHOCTb IIOp
CTpEeMUTCA K €AUHUIIE.

X
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200
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270 4 I —

260 4

0. 1
OF_“"' 02 04 06 08 0 12

0.120 <
01154
0110 -

0105 4

0.100

T T T T T 1
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Puc. 3. Pacipenenenue TeMepaTypbl U 1aBJI€HUS B IIOPUCTOIL cpeae npu
Pa3JIMYHBIX UCXOIHBIX TEMIIEPATYPax CPEdbl.
Ha puc. 4 npencraBieHsl KapTHHBI TOJIEH TaBICHUS M TEMIIEPaTyPHI
JUTSL pa3IMYHBIX UCXOJTHBIX JIbJJOHACBIIIEHHOCTEH MOpUCTON cpeabl. JInHum
1,2, 3 COOTBETCTBYIOT 3HAUSHHSIM JIbJJOHACKIIIEHHOCTH cpenbl Sip = 0.5; 0.3;
0.10. BumHO, 9TO yBEeNWMUYEHHE IBAOHACHINIEHHOCTH CpeNbl NPHBOIHNT K
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CHMIKCHHUIO CKOPOCTU JABWXCHUSA TI'PAaHULBL O6pa3OBaHI/I${ JibJa. 910
00BsICHSIETCS TEM, YTO YBCJIMYCHHUC JIbAOHACBIIICHHOCTH HOP IMPUBOAUT K
YMCEHBIICHHUIO CKOPOCTU (bPIHI)TpaHI/II/I BOJbI U CHUXCHHUIO TEMIICPATYPhI
BOJIbI 10 TEMIICPATYPhI O6pa3OBaHI/Iﬂ JpJa.

T T T Voa
00 05 10 15 205

Puc. 4. BausiHue UCXOTHOM JIbIOHACKHIIIEHHOCTH Ha pachpe/esieHue
TEMIIEPATyphl U AABJICHHS B TOPUCTOM cpesie.

Takum 00pa3om, MOXHO CAENaTh BBIBOJ, YTO HA paccMaTpHBAaeMBbIN
IIPOLIECC OKa3blBAIOT BJIMSHUE UCXOJHBIX IapaMETPOB CaMOil MOPUCTOH
Cpenbl, a TaKkXkKe TeMIlepaTypa 3akaunBaeMoil Boabl. OT 3THX MapamMeTpoB
3aBHCUT paclpesielieHHe TeMIepaTypbl M JAaBlIeHHS B 3TOM cpene, a
CHIDKEHHE TEMIIepaTypbl BOJIBI ITIPUBOJUT K CHIDKCHHIO CKOPOCTH
oOpa3oBaHus JbJa. Bc€ 3TO MOATBEpKAAOT NPOBENEHHBIH aHAIM3 U
MOJIyYE€HHBIE PE3YJIbTAThl MOCTPOCHHBIX peleHui. [S5]

Jlurepartypa

1. bapenbmarr I'. U., EntoB B. M., Peokuk B. M. JIpmxeHue
KHJIKOCTEH M Ta30B B MPUPOAHBIX Iiactax. M.: Hempa, 1984. c. 6.

2. 3anmBaxuHa M.H. ®unbrpamust c¢ (azoBbIMH IepexojamMu HpH
HarHeTaHWHW BOJBI MM Ta3a B IOPUCTYIO cpedy. : aBToped. auc. ... KaHmd. §.-
M. Hayk: 01.02.05 / M.H. 3anuBaxuna. — ¥Y: 2013.

3. Jleitbenzon A. C. JIBMXKEHUs MPUPOAHBIX KHUIKOCTEH U ra3oB B
nopucroii cpene. M.: OI'M3, 1947. 244 c.

4. XacanoB M. K. MWmxkekums raza B TOPHCTYIO Cpendy,
compoBOXIammascst obOpa3zoBanuem runpara // Becrnuk Caml[y -
EcrectBennonayunas cepust. — 2008. — Ne3(62)

5. Hlaramos B. III., Tamum3sHoB M. H., 3anmBaxmna M. H.
MogenupoBanue mnponecca o0pa3oBaHMS JbJa NPU WHXXEKIMH BOABI B
HOPHUCTYIO CPENY, HACBILICHHYIO JIbAOM U ra30M. XUMUUECKUE TEXHOJIOTHH.
2012.

161



CyaranoBa I'.A.

Komnemx b® YYHuT, r.bupck, Pb
Ulenenvresuu O.A., npenooasamens
Oleg_rtl@mail.ru

MATEMATHUKA U KPUMHWHAJIMCTUKA

KpumuHanuctuka — 3TO HayKa, U3ydarolias 3aKOHOMEPHOCTH
BO3HHUKHOBEHHS MH(DOpPMALIUK O MTPECTYILICHUH, COOMPaHHsI, UCCIICIOBAHMS,
OLIEHKM ¥ WCIOJb30BaHUS JOKA3aTeNbCTB, HWCCICAYIOIAs MEXaHU3M
MPECTYMHBIX JESHUH, OCOOCHHOCTH JCSITENLHOCTH MO PACKPBITHIO,
pPAcCICIOBAHUIO W TOPEAYIPEKACHHUIO BCEX BHUIOB MPECTYIUICHUHA W
paspabaThIBaolliass Ha 9STOH OCHOBE CpPEACTBA M  METOJbl JaHHOM
JesTenpHoCTH [2].

B coBpeMeHHOM Mupe pabOTa KPUMHUHAIUCTA SIBISETCS OJHOW U3
caMbIX BaKHBIX. Kask/Iplii IEHh OH CTAJKUBAETCS C MPOOIeMaMu, KOTOPHIE OH
JOJDKeH pemrath. KpUMHUHAIMCT MODKEH 3HATh MHOXECTBO HAyK B
copepireHcTBe. Of[HA M3 HAyK SIBIIACTCS — MaTeMaTHKa. 3a4yeM Hy)XHa 3Ta
TOYHAsI HAyKa SKCIIEPTY KPUMHHAIUCTY?

Pemenne TMIPUKJIaIHBIX 3a1a4 nUMeeT OIr'pOMHOE 3HAQYCHUC B
KPUMHUHAIKUCTHKE U CyneOHO# skcmepruse. Haubosnbliee npumeHeHune B
KPUMHHAIUCTHKE, OCOOCHHO B KPUMUHAIIMCTUYECKOI TEXHHUKE, N3ydarommei
TEXHHYECKHE CpEACTBA W METoAsl  pabOThl €  BELIECTBEHHBIMHU
JI0Ka3aTeJIbCTBAMH, HAIILJTH FEOMETPHUCCKUE METOIBI.

bnarogapst WX TNPUMEHEHHIO YAaeTCs  TOYHO  3a()MKCHPOBATH
MaTepraIbHbIC CJICAbI HpeCTyHHEHHﬁ nu MOJIYYHUTh (0] HHUX
KOIlMuecTBeHHYI0 uHbopManmioo. OObekTUBHAs (GUKcAlUsl pa3MepoB
NpeJMETOB, MMEIOIUX JOKa3aTeJIbHOE 3HauyeHHe, CIOCOOCTBYET HX
WHAWBHyaIu3anud. Hamudue B YrOJOBHOM Jielie TOYHBIX JaHHBIX O
pa3Mepax OIpEeICICHHBIX 00BEKTOB M WX YACTEH, a TAKKE O PaCCTOSHHUSIX
MEXIy TpeaMeTaMi 00CTaHOBKM MECTa MPOUCIIECTBHS JaeT BO3MOKHOCTh
YCIEIIHO AaHAIMW3UPOBATh BEIIECTBEHHbIC JOKA3aTeNbCTBA C  LENBIO
BBLICHEHUS MX POJIH B IIPOLECCE IMOATOTOBKH K IMPECTYIUICHUIO, IPU €r0
PACKPBITHH M COKPBITHH Clie1oB[1].

MeToapl reoMeTpUH MPUMEHHMBI Ui (popManau3anuy MHGOPMAIUH,
MTOJTYYCHHOM P U3YYCHUU 00BEKTOB KPUMIHAIHCTUICCKUX UCCIICIOBAHUN
— CIIEZIOB PYK, HOT, 3y0OB 4elloBeKa, 00yBH, TPAHCTIOPTHBIX CPENICTB, OPYIUI
B3JIOMa, OTHECTPEIILHOTO OPYXKHUS, CIICAOB €ro MPUMEHEHHS, PYKOIMHCHBIX
HHCTPYMEHTOB.

MeTobl IPOCKTUBHOW T€OMETPUH HAXOMAAT MIUPOKOE NMPUMCHEHHE B
MPaKTHKE pPsifa UACHTU(DHUKALUOHHBIX HCCIeA0BaHui. JIOBOJIBHO YacTo B
PEIICHUH MTPAKTHYSCKUX 3a/1a4 UCTIONIB3YIOT MOJ0KECHUS U3 TPUTOHOMETPHH,
KOTOpOE MPECTaBIsAeT CO00H yueHHe 00 OTHOLICHUSIX MEX/y CTOPOHAMH U
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yIilaMHu TpeyrojibHuKa. MHOTHE BaXKHBIE JUISI pacCiefOBaHUS BOIPOCHI
BBISICHSIIOTCSL C TOMOLIBIO TpHroHomerpuuecknx (ynkuuid. [locnennne
TIPUMEHSIOTCS, HAPAMED, IIPH pacdeTax, IPOU3BOIUMBIX IS OTIPEACICHIUS
TOYHOTO MECTa HaXOJXK/ICHMs CTPEJISBILEro, B CyneOHOW OayuTMCTHKE, HC
[ENBI0 YCTAHOBJICHHS IIMPOTHI KIIMHKA XOJIOTHOTO OPY)KHS IO BEIWIHHE
pas3pesa — B TPaCOJIOTHH.

B kpuMHHAIHCTHKE NPUMEHSIOTCS M3MEPHUTEIbHBIE T€OMETPHIECKUE
METOJBl M METOABl AHATUTHYECKOH T€OMETPHH, HPEICTaBISIoNnre co00H
KOMOWHAIIMI0O W3 DJIIEMEHTApHOH anreOpel W TEeOMETPHH, METOIBI
MIPOEKTUBHOW F€OMETPUH.

OOpamaTbcs K TEOMETPHISCKIM METOaM TIPH PEIICHUU TMPUKIIaTHBIX
3a/a4 MPUXOIUTCA NMPH NPOBEICHUM Pa3IMYHBIX IMOCTPOSCHUM M pacyeTos,
0COOEHHO B CyIeOHOM N3MEPUTENILHOM (hoTorpaduu.

MeTopl IPOEKTUBHOM reOMETPUH HAXOAAT HMIMPOKOE MPUMEHEHHE B
MpaKTUKE Psila WACHTU(PHUKAIMOHHBIX HCCIeAOBaHWA. [IOBOJIFHO 4YacTo B
peIIeHNH PaKTHYECKHUX 3a/1a4 UCIIOIb3YIOT HOJI0KEHUS U3 TPUTOHOMETPHH,
KOTOPOE TPECTABIACT cO00H yUeHHE 00 OTHOIICHISIX MEKIY CTOPOHAMHE U
yIriaaMH TpeyroibHHMKAa. MHOTHE BaKHBIC IS pacciIeOBaHUS BOIPOCHI
BBIICHSIIOTCSL C IIOMOINBI0 TPUTOHOMETpHUYecKuX (yHKIui. IlocmemHue
NPUMEHSIOTCS, HAIPUMED, TPH PacdeTax, MPOU3BOIUMBIX JUIS OIIPEACICHUs
TOYHOTO MeCTa HaXOXJICHUS CTPEISABIIEro, B CyAeOHOHN OamncTuke, U C
LENBI0 YCTAHOBJICHUS IIMPOTHl KIMHKA XOJOMHOTO OPY)KHS IO BEIHIHHE
paspesa — B Tpacosioruu [2].

B KpUMHHANIMCTHKE NMPUMEHSIOTCS W3MEPUTENIbHBIE TEOMETPUYECKUE
METOABl U METOIBl aHAINTHYSCKOW TEOMETPHUH, MPEACTABILIIONINE COOO0M
KOMOMHAIIMIO W3 OJEMEHTapHOH ainreOpbl U TIEOMETPUH, METOJBI
MIPOCKTHBHOM T€OMETPHH.

OOparaTbesi K FreOMETPUUECKHM METOJIaM TIPH PELICHUH MTPUKIAIHBIX
3ajad MPUXOIHUTCS MPH TPOBEICHUN PAa3JIMYHBIX MMOCTPOCHUN W PacyueToB,
0Cc00EHHO B CyZeOHON H3MEPUTETHHOM GoTorpaduu.

O06001m1as Bce BhIMIECKAa3aHHOE, MOYKHO C YBEPEHHOCTBIO CKa3aTh, UYTO
METOJIbl TEOMETPUUECKHX 3a/1a4 HaXOJT IIMPOKOE NPUMEHEHHe B padore
KpUMHHANKCTA. biaronaps nx mpuMeHEeHHIO yIaéTcs TOYHO 3a(UKCHPOBATH
MaTepuabHbIe ClIe/lbl NPECTYIUIEHUH M MOJIYYUTh O HUX KOJINYECTBEHHYIO
nHPOPMAaIMIo, 9TO 6€3 YCIOBHO TIOMOTAET PACKPHIBATH MPECTYTUICHHUS.

Jluteparypa

1. Anenbxansu P. A. Kpumunammctuka. Kypc nexmnmii: ydeOHOe
nocodbue JUIs CTY/IEHTOB BY30B, OOYYalOIIMXCS [0 CHEHUaJIbHOCTH
«fOpucnpynenuus» / P. A. Anensxanss, /1. . Amunos, I1. B. ®egotoB. —
Mocksa: OHUTUJAHA, 2017. — 239 c.

2. KpumuHanucruka: y4eOHHUK /sl CTYACHTOB BY30B, O0YHAIOIINXCS
0 HanpasieHno noAroroBku «fOpucnpynenuuns» /T. B. ABepwsinosa, [1. 1.
AwmuHOB, . A. Apxunosa [u ap.]; Mocksa: FOHUTU-IIAHA, 2017. 799 c.
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Tapacos E.A., ITopo3osa J.B.

MBOYVY COIII Ne4 r.bupcka

Tlopososa D.B. — yuumenv ungopmamuxu
porozoval999@bk.ru

PA3BOP ITPOTOTHUIIA 3AJAHUSA Ne7
OI' THO®OPMATHUKA 2023

3amaame Ne7 OI'D wHpopmarmka 2023 «MHbOpManmoHHO —
KOMMYHHUKAITHOHHBIC TEXHOJIOTHI» SIBIICTCSI OWH M3 CaMBIX MPOCTHIX. [Ipn
peIIeHNH 3TOTO 3alaHus HY)KHO 3HATh Kak (OpMHpYeTCs aapec B CETH
Huteprer. CymiecTByeT HECKOIBKO aITOPUTMOB TSI BBITTOTHEHUS 3aJaHUS:

1)ITpoTokom://cepBep/daiin;

2)IIpoTokot://cepBep/moaKaTanor/ haii;

3)IIporokoun://caiiT/katanor/dai.

J1J1s1 BBIMTOSTHEHUS 3a[aHUS C KIIOYTOBBIM SIIUKOMY, IIOUTOBBIH aapec B
cetn HWHrepHer QopmupyeTcs cneayromuM oo6pasom: MMs mo4yToBOro
sIIUKa@cepBep, Ha KOTOPOM OyJieT HaXOIUThCS ATOT SALIUK.

s BeimonHeHus 3aganust ¢ |P — aapecoM Hy»KHO 3HaTh, 4To IP —aapec
MpeacTaBiseT coOOW dYeThIpe pa3NeNi€HHBIX TOYKAMH YHCIA, KaKIOe M3
KOTOPBIX OoubIie 255.

[Ipumeps! 3aganuii:

1.Jloctyn k daitny slon.txt, waxomsiuemycss Ha cepBepe Circ.org,
ocymiecTBisieTcss 1mo  nporokony http.  ®parmentsl  ajpeca  (aitna
3aKoupoBaHbl OykBamMu oT A 10 XK. 3anumuTe mocieaoBaTenbHOCTh ATHX
OyKB, KOIUPYIOIIYIO aapec ykasanHoro (aiia B cetu Murepuer. A) .txt
b) :// B) http T') circ ) / E) .org JX) slon Pemenune: Hamomuum, kak
dbopmupyercs anpec B cetu MuTepHeT. CHavaa yka3blBaeTcst IPOTOKOI (Kak
npaBmwiIo 3To «ftp» mmm «httpy), moToM «://», TOTOM cepBep, 3aTeM «/»,
HazBaHue (haina ykaspBaeTcsl B KOHIE. Takum oOpaszoMm, agpec Oyaer
cnepyromum: http://circ.org/slon.txt. Ciaenosarensto, otBetr BEI'EJIDKA.

2.Ha cepsepe GorodN.ru naxoaurcs moutoBsii siiuk Wait_for_mail.
®parMeHTHI agpeca MEKTPOHHON ITOYTHI 3aKOJAUPOBAHBI OyKBaMH OT A 10
E. 3ammmmure mnocnenoBaTtesbHOCTE OYKB, KOJIUPYIOUIYIO 3TOT aJpec.
A) GorodN b) mail B) for T') .ru JI) wait E) @ Pemenune: Hamomuum,
KaK (hopMHpYeTCs MOYTOBEIH apec B ceTn MHTepHeT. CHavana yka3pIBaeTCs
UM IOYTOBOTO SIIHMKA, TIOTOM «(@», TIOTOM CepBep, Ha KOTOPOM HaXOIHUTCS
MOYTOBBIA  SAMMK. TakkuMm  00pa3oM, HCKOMBIM  aapec  Oyzaer
cepyromum: Wait_for_mail@GorodN.ru. Otser: JIBBEAT .

3.@aiin rose.gif b1 BeUTOXKEH B MHTepHere 1o aapecy
http://color.net/red/rose.gif. [ToToM ero nepeMecTiIn B KOPHEBOM KaTaior Ha
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caiite box.net, mocTym K KOTOPOMY OCYLIECTBIISAETCS 10 mpoTokouy ftp. Mms
(aiina He N3MEHMIIOCH.

@®parMeHTBl HOBOTO M CTaporo ajapecoB (Qaiina 3akoIUpOBaHbBI
midppamu or 1 mo 9. 3amumuTe TOCHENOBAaTENBLHOCTH I3THUX LU,
Konupylomtyto azapec daitna B cetn MHTepHeT nocine nepeMerenus. 1) http:/
2) box 3) red 4) rose 5) .net 6) ftp:/ 7) / 8).gif 9) color Pemenmne:
HamomuumMm, xak dopmupyercs ampec B cetm HMHTepHer. CrHauana
YKa3bIBaeTCsl MPOTOKOJ (Kak TpaBmiio 3T0 «ftp» wim «httpy»), moToM «://»,
MIOTOM CEpBEp, 3aTeM «/», Ha3BaHWE (aiiyla yKa3bpIBaeTCS B KOHIE. TaKkuM
obpaszom, HOBBIH aznpec PaCTOIOKCHHS (atina Oyner
cenyrommM: ftp://box.net/rose.gif. CnenoBarensho, otBeT 6725748,

4.Ha wmecre mnpecTymieHuss ObUIM OOHapyKeHbI 4YeThIpe OOpHIBKA
Oymaru. CrieicTBHE YCTaHOBUIIO, YTO HAa HUX 3alMCaHbl ()parMeHThl OJTHOTO
IP-anpeca. Kpumunanuctsl 0603Haunny 3ti pparmMeHTsl OykBamu A, b, B u
I':

4.243 116.2 13 .23

A b B r

Boccranosure IP-ampec. B oTBere ykaxure NOCIEI0BATENbHOCTh
OykB, 00o3HawyarOmIMX (QparMeHThl, B TIOPS/KE, COOTBETCTBYyromeM IP-
anpecy. Pemenme: IP-agpec mpencraBiser co0oil deTbipe pa3zienéHHBIX
TOYKaMU YHCIIa, KaXI0€ 13 KOTOPHIX He Ooubiire 255. [Tox OykBoii A yka3zaHO
«4.243». Tak xak uncna B [P-agpece He MoryT OBITH Oombine 255, HEb3s
J00aBUTH B KOHIIE 3TOTO YHCNA emie oauH paspsn. CremoBaTenbHO, 3TOT
(parmernT — nocneanuii. PaccMorpum dparment nox Oyksoi b. Tak xax
yucna B IP-agpece He MoryT ObITh Oosbiiie 255, dpparment b noymkeH ObITh
Ha riepBoM mecte. B koniie ¢pparmenta ' — gucio 23, OTAEICHHOE TOYKOM.
Tak kxax B IP-agpece He MoxeT OBITh 4YHCHa, Oomnbiiero 255, To 3a
¢parmerTom I momkeH cienoBaTh (hparMeHT, HAYMHAIOUIHHACA C THUQPHI.
3naunt, Qparment ' uaer nepen ¢parmentom A. CrienoBatesibHO, OTBET
BBT'A.

Takum 00pa3oM, C HOMOIIBIO AAHHBIX AITOPUTMOB MOXKHO pelIaTh
JTaHHOE 3aJlaHMe.

Jlutepatypa
1.OTkpEITHI OaHK 3amanuit GUTIN.
2.00pa3oBaTenpHBIA MOpPTaN ISl MOATOTOBKH K dk3ameHam PEIIY
oro.
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Ypsanuesa 51.B., Ilopo3oBa 3.B.
MBOYVY COIII Ne4 r.bupcka
Hoposzosa D.B. — yuumens guzuxu
porozoval999@bk.ru

PAIJNOAKTUBHOCTD B IIKOJIBHOM KYPCE ®HU3UKH O0O.
PA3BOP 3AJJAHUS Ne10 OI'D 11O ®U3UKE 2023

PagmoakTHBHOCTP — 3TO  CaMOIIPOM3BOJIBHOE  IIPEBpAIICHUE
HECTaOMIIFHOTO siIpa B IpyTHE Apa, COIMPOBOXKIAIOIIEECS HCITyCKaHHEM
JacTHI.

Y Oompmmx sAep  HECTAaOWJIBLHOCTH  BO3HUKAeT  BCIICJCTBHE
KOHKYPCHIIMM MEXKIY TMPUTSDKCHHEM HYKJIOHOB SICPHBIMH CHJIAMH U
KYJIOHOBCKUAM OTTQJIKUBAaHUEM MPOTOHOB. CTaOWIBHBIX SIIEP C 3apSI0BBIM
gucaoM Z>83 wu wMaccoBeiM uuciom A>209 He cymectByer. Ho
paavoaKTUBHBIMH MOTYT OKa3aThCsl M Sijpa aTOMOB C CYIIIECTBEHHO
MEHBUIMMH 3HaueHussMu 4ucenl Z u A. Eciu sapo coaepKuT 3HAaUUTEIHHO
0oJbIIe MPOTOHOB, YeM HEHTPOHOB, TO HECTAOMIBFHOCTH O0YCIIOBIMBACTCS
M30BITKOM JHEPrUM KYyJIOHOBCKOTO B3aMMOACWCTBU. Sapa, KoTopsie
conepkat M30BITOK HEHTPOHOB, OKAa3bIBAIOTCS HECTAOMIHHBIME BCIICACTBUE
TOTO0, YTO Macca HEUTPOHA MPEBHIIACT MACCY MPOTOHA. Y BEIIMYCHUE MACCHI
SITpa IPUBOJIUT K YBEIIMYCHUIO €TO YHEPTUH.

PaguoakTHBHBIC sipa MOTYT MCIYCKAaTh 4YacTUIBI TPEX BHUJIOB:
TIOJIOKUTETIFHO ¥ OTPUIIATENHLHO 3apsHKEHHBIE U HEUTpalbHbIe. DTH TPU BUIA
M3IYYCHUH OBLIM COOTBETCTBCHHO Ha3BaHBI @ —, S — U y-U3Iy4YeHUsIMH. B
MarHUTHOM TIoJlé « ® [ — Iy4d WCHBITHIBAIOT OTKIOHCHHS B
MIPOTHBOIIOIOXHBIC CTOPOHBI, IPUYEM § — Ty4YH OTKIIOHSIOTCS 3HAYUTEIHLHO
OoubIIe. Y — JIy49rd B MATHUTHOM TI0JI€ BOOOIIE HE OTKIIOHSIOTCS.

Oxa3anock, 4To @ — M3Iy4YeHHe — 3TO MOTOK SAep aTOMOB renus 3He, §
— U3JIyYeHHe — HOTOK OBICTPBIX JEKTPOHOB _Je, a ¥ — M3IydeHHe — MOTOK
KBaHTOB JIEKTPOMArHUTHOTO M3ITyYCHHS BBICOKOW YaCTOTHI.

OTH TpU BUAA PATUOAKTUBHBIX H3IYyYCHHH CHIIFHO OTIUYAIOTCS JAPYT OT
JpyTa Mo CIIOCOOHOCTH MOHM3MPOBATH aTOMBI BEIIECTBA U, CIIEAOBATEIHHO,
[0  TIPOHUKAOmEeW  crmocoOHocTH.  HamMmeHpmed — mpoHHUKaromen
COoCcOOHOCTRIO 00NIaaeT @ — W3Iy4YeHHEe. B Bo3mgyxe mpH HOPMAaIbHBIX
YCIOBHSAX (& — JIY9H MPOXOIAT IyTh B HECKOJILKO CAHTUMETPOB; [ — JIy4d
ropas/io MEHBIIIE TIOTJIOMA0TCS BEIIECTBOM, OHU CITIOCOOHBI MPOMTH depe3
CIION aMIOMHUHHS TOJIIUHOW B HECKOJBKO MHLIMMETpoB. HamOonbriei
MIPOHUKAOIIEH CIIOCOOHOCTRIO 001a1al0T Y — Jy4H, CIIOCOOHBIE TIPOXOIUTh
yepe3 cnoi cBuHHA TommmHOM 5 — 10 cm. Pacmaparomeecs
SITPO HA3BIBACTCS MATCPUHCKUAM U o0o3Havaercs B YpaBHCHHUH
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PaIMOAKTUBHOTO —pachana 5X, sApo TPOAyKTa pacmana — JAOYEPHEM U
o6o3HauaeTcsa 4Y. B npoyecce paouoakmusnozo pacnaoa 6blNOIHAIOMC
3aKOHbL COXPAHEHUs MACCOB020 YUCILA U 3apsdd, MO eCb MACCOB0e YUCTO U
3aps10 MAMEPUHCKO20 S10pA PAGHbLL, COOMBEMCMBEHHO, CYMMe MACCOBbIX
yucen u 3apaoo8 0oyepHezo A0pa U uacmuyvl, 00pPA308ABUIUXCA 6
pesyibmame 3mo2o pacnaod.

st Toro, 9To0bI ¢ NErKocThI0 pemath 3aganue Nel0 OI'D mo gusmke
2023, HeoOXOAMMO 3HATh XapaKTEPUCTUKY XMMUYECKOTO 3JIEMEHTA, 3aKOH
COXpaHEHHs] MacCOBOI0 YHCNIAa M 3apsijia M ypaBHEHHs DPaJHOAKTUBHOTO

pacnaja.

XapakTepucTHKa XUMHYCCKOTO IJICMEHTA!
. IJIaBHAs XapaKTEPUCTHKA XMMHYCCKOTO 3JIEMEHTa — 3apsij siapa
ero aToma;
. 3apsaa sApa = YHCIO HOPOTOHOB B siape (Z) = oOlmee YHCIIO
JJIEKTPOHOB B aTOME = MOPSIIKOBBIA HOMEP JIEMEHTA;
. MaccoBO€ YHCiI0 m3oTomna (A) paBHO CyMMe JHcel MPOTOHOB (Z)
HetitpoHoB (N) B atrome (Hykiauae): A=Z+N.
. YHCIIO 3AMOJHIEMBIX JHEPIeTHYCCKUX YPOBHEH B aTroMe pPaBHO

HOMEpY Iepuojia, B KOTOPOM HAaXOAUTCs 3JeMeHT B Ilepuonmueckoi
TabauIE;

o y DIIEMEHTOB TJIABHBIX MOATPYIIN YKCIO SJICKTPOHOB HA BHEIIHEM
YpPOBHE aTOMa PaBHO HOMEp TPYIIbI, B KOTOPOH HAXOIMUTCS DICMEHT B
Iepnoauueckoii Tabnuite;

o BBICIIIAs CTENICHb OKUCIICHHS DJIEMEHTA, KaK MPABHJIO, COBMAAET C
HOMEPOM T'PYIITIBL

PaccMOTpEM  OZMH M3  9JIEMEHTOB  IEPHOJMYECKON  TaOIHIbI
XMMHUYECKHX 3JeMeHTOB: 235Ra, Tie 88 — 3apsajoBoe 4uMCiO (4YUCIIO
npoToHOB Z), a 226 — maccoBoe 4ucio (A), N (4uciao HelTpoHOB) =A —
Z=226 — 88 = 138.

YpaBHenus pacnaja:

1) Aavgpa-pacnad —  caMONPOM3BOJBHOE  M3IYYEHHE  (-4aCTHII
(3He — TONHOCTBIO HOHM3MPOBAHHOE sApO Teius). Ilpu  o-pacmaje
paaroaKTHBHOE sSApO X MpeBpainaetcss B HOBOe saApo Y, WCIyCKas MOpH
3TOM 0-YacTHIly. YpaBHeHHe @ — pacmaja: 42X — 423Y +3He. B
pe3ynbmame a-pacnada A0po pacnadaye2ocs amoma (CoenacHo 3aKoHAM
COXPAHEHUs. MAacco8o20 uucia u 3apsoa) mepsem 4 amommvle eOUHUYb
macevl U 2 In1eMenmapHuIX  3apAoa, npespawaicb 6 A0po amomda C
nopsaoxkosbim Homepom 6 mabnuye J]. H. Menoereesa wna 2 menvuie
UCXOOHO2O.

Ipumep:*33Po — 33Pb + 3He.
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Maccosoe uucio (209) u 3apsia (84) pacnagaromierocs sapa aToMa moJIOHUS
PaBHBI, COOTBETCTBEHHO, CyMMe MaccoBbix uumcen (205+4=209) u cymme
3apsoB (82+2=84) sinep aTOMOB CBUHIIA U TEJIHSI.

2) Tpu 6ema-pacnade m3nydaercs >1eKkTpoH _Je (B-gactnma). Ilpm
5TOM OJIWH W3 HEHTPOHOB MpeBpaIaeTCs B IPOTOH, a SAPO HCIYyCKaeT
5JIEKTPOH M aHTUHEHTpuHO. YpaBHenue f — pacmazga: 42X — 5. 4Y + Je.
3apso sdpa u coomeemcmeeHHO AMOMHbIL HOMED AEMEHMA NpU IMOM
VBeIUUUBAemcs Ha eOUHUYY, d MACCOB0€ YUCTO OCMAEMcs Oe3 USMEHEHUS.
O6pa306a8uiulicst 1eMeHm CMEWAemcsi 6 NepuOOULEeCcKOll CUCIeMe HA OOHY
KIIemKy 6nepéo.

IIpumep: 19K — 39Ca + _Oe.

Maccosoe uucio (40) u 3apsa (19) pacmamaromerocst siapa aToMa Kajds
PaBHBI, COOTBETCTBEHHO, CyMMe MaccoBbIX uucen (40+0=40) u cymme
3apsioB (20+(—1)=19) siapa aToMa KalbIHs U HJIEKTPOHA.

3) I'amma-pacnad — 3T0 W3IyYCHHE IaMMa-KBAaHTOB (Y) sApamMu B
BO30Y)KIEHHOM COCTOSIHUM, MPH KOTOPOM OHH 00JaJar0T OOJbIIeH 10
CPaBHEHUIO C HEBO30YKAEHHBIM COCTOSIHUEM 3Heprueil. B Bo30yxaéHHOE
COCTOSIHHE siipa MOTYT IPUXOAUTH INPH SJAEPHBIX PEaKUHsx JU00 MpU
palvoaKTHBHBIX paclaiax IpPYrux sjep. BOJBUIIMHCTBO BO30YKAEHHBIX
COCTOSTHHH s1/Iep UMEIOT OYeHb HEIPOJIOIDKUTENILHOE BPEMsI )KU3HU — MeHee
HaHOCEKyHbl. YpaBHeHMe Y — pacmaga: 2X — 4Y + 0y, Ilpu zamma-
pacnade 3aps0 u macca a0pa He UMEHSAIOMCA. Y-U3iyuyeHue npeocmasisien
€060t 00UH U3 8UA08, MOYHEEe OUANAZOHOG, DILEKMPOMASHUMHO20 U3LYYEHUSL.
Hpumep: 31 - 3iXe + e + 2y xmamra, 235Ra — 222Rn + 4He +y
KBaHT.

[Ipumeps! 3aganuii u3z OI'D:

1. Ipousonuta cnexyromas siaepHas peakius: 3N + sHe — 1p + X.
UeMy paBHO KOIMYECTBO IMPOTOHOB B sape atoMa X? Pemenue: B saepHbIx
peakmusx 3apsa0Boe YHCII0 coxpansercs. Ciie0BaTeNbHO, 3apsI0BOE YUCIIO
atoma X — 7 + 2 — 1 = 8. Tak kak 3apsA0BO€ UUCIO PABHO KOJIMYECTBY
IIPOTOHOB B aTOME, TO KOJIMYECTBO IIPOTOHOB B siape paBHO 8. OTgeT: 8.

2. B pesynbrare 6oM6apaupoBku n3oTona 6opa 2B anbda-gacTuiamu
obpasyercs uzoton azora: ‘2B + 3He — 3N + X . Uemy paBHO MaccoBoe
yrcio yactuilsl X? Pemenne: B saepHBIX peakiisix COXpaHAIOTCS MaCCOBBIE
u 3apsnpoBble yucna. CiegoBaTebHO, MAacCOBOE HYHCIIO BBIOpachIBaeMOM
gactumpl paBHo 10+4 —13 = 1. OtBer: 1.

3. B pesynbrate 60MOapANPOBKYI M30TONA TUTHSA LI aapamu neiitepus
obpasyercss  mzoton  Oepwumms: 4Li + 2H - §Be + X Uemy  paBHO
3apsiioBoe YKcio yacTuubl X? Penienue: B saepHbIX peakusx COXpaHsIoTCs
MaccoBble M 3apafoBele yucna. CrenoBaTenbHO, MaccoBOE  YHCIIO
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BhIOpacbIBaeMol yacTunbl paBHo 7 +2 — 8 = 1. A e€ 3apsgoBoe uucio — 3
+ 1 — 4 = 0. Yactuua, UMeromIas HyJICBOH 3apsaa U CAUHUYHYIO Maccy —
HeiTpoH. OTBeT:0.

4. U30ToN KCEHOHA ‘29X e B pe3ysibTaTe CEpUM pactasoB NpeBpaTUIICs
B m30Ton nepus ‘agCe . CKOMbKO S-4acThIl OBIUIO HCTYIIEHO B 3TOM CepHH
pacnanoB? Pemenue: § — yacTuia — 910 3JIEKTPOH, a OH umeeT 3apsin -1. U3
YCJIOBHSL HAM H3BECTHBI 3apsAbl 1O M HOCIE CEPHU paclajoB, 3HAYHT, MBI
MOXKEM COCTaBHUTH YpaBHEHHE, TIJe IEPEeMEHHOI X MBI OyIeM CUuTaTh
KOJIMYECTBO MCIYNICHHBIX f-yacTui.54 — ( - 1) *x = 58, orkyma x = 4.
Ortger: 4.

JlutepaTtypa
1.Iepbrmkus A.B. YueOnuk «®usuka 8 kimace» M.: [ipoda, 2013.
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HUCCJIEJOBAHUE UCHOJB30BAHHUS PHP
JUISI CO3IAHUSI CAUTOB

PHP sBnsgercs omauM W3 Hambojee MOMYJSAPHBIX  S3BIKOB
NpOrpaMMUPOBAHUs U CO3/laHMsl BeO-caiiToB M BeO-npuiioxkeHuit. OH
MPEIOCTABIIIET MHOXKECTBO BO3MOXKHOCTEH JUISl CO3/IaHUSl TMHAMHYECKHX
BeO-cTpaHUIl W 00pabOTKM MaHHBIX Ha cepBepe. B maHHOW cTaThe MBI
PaccMOTpHUM NpeuMyLIecTBa ucnonb3oBanus PHP.

IIpeumymecrsa ucnoiab3oBanust PHP nis co3nanus cairos.

PHP sBnsieTcss oueHb MOMYISIPHBIM SI3BIKOM IPOTPaMMUPOBAHUS IS
CO3/IaHHSI CANTOB W MPUIIOKEHUI. DTO CBsA3aHO ¢ TeM, 4yTo PHP sBnsercs
SI3BIKOM MPOTPaMMHUPOBAHUS C OTKPBITBIM UCXOAHBIM KOJOM, UTO O3HAUAeT,
YTO OH JIOCTYIIEH AJIS BCEX JKelaroumx paspaborunko. Kpome toro, PHP
HPEJOCTABIIIET MHOYKECTBO IPEUMYIIIECTB, TAKUX KaK:

1. Hdocmynuocms u pacnpocmpanenHocmo

PHP nonnepxuBaercsi OONBIIMHCTBOM XOCTHHTOB M CEPBEPOB, YTO
JIeNlaeT €ro OYeHb JJOCTYHHBIM. bBoJbIIOe KOJIMYEeCTBO pa3pabOTUHKOB
ucnonezyetr PHP nnst co3ganus caiitoB, 4TO JeslaeT €ro OJHUM M3 CaMbIX
PacIpOCTPaHEHHBIX SI3bIKOB IPOrPaMMHUPOBAHUSL.

2. Jleckocmb usyueHusi u UCNOIb30BAHUSL

PHP sBasieTcss OTHOCUTENBHO MPOCTHIM SI3BIKOM MPOTPAMMHUPOBAHUS,
YTO JEJNaeT €ro JErkuM JUIs U3Y4eHUs M HCIoyb30BaHus. Paspaborumkwy,
kotopsle u3yunnu PHP, MoryT co3gaBaTh caliThl U MPWIOKEHUS C HYJIS, a
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TaKKe MCIHOJB30BATh CyLIeCTBYIOIIME (PEeHMBOPKH M OUOIMOTEKH ISt
YCKOpPEHHs pa3paboTKH.

3. ObwupHas 0okymeHmayus u aKkmugHoe cooouecmao

PHP wumeer oOIIMpHYIO MOKYMEHTalMIO M aKTHBHOE COOOIIECTBO
Ppa3paboTINKOB, KOTOPHIE CO3AIOT U MOIAEPIKUBAIOT MHOKECTBO ONOITHMOTEK
n (peliMBOPKOB Ul YNpPOIIEHHs cO3AaHus NpuiaokeHHH. CyuiecTByeT
MHOXECTBO ()OPYMOB U COOOIIECTB, TA€ pa3pabOTIMKH MOTYT TOIYYUTH
MOJAEPKKY M TOMOILb.

4. Mnooicecmgo uncmpymenmos

Cy1iecTByeT MHOKECTBO HHCTPYMEHTOB sl co37anusl caiitoB Ha PHP,
takux kak CMS (Content Management System), ppeiiMBOpKH I CO3TaHUS
MIPUIIOKEHUH, ONOIHOTEKH U1 pabOThI ¢ 0a3aMu TaHHBIX U MHOTHUE pYyTHE.
310 nemaer PHP o4yeHb TMOKMM SI3BIKOM IUISL CO3MAHUS PAa3lIMYHBIX THIIOB
CaliTOB U NIPUJIOKECHUH.

5. Pacwupsemocmuo

PHP nmeeT BO3MOKHOCTB PACIIUPEHUS YEPE3 HAIIUCAHUE PACIIMPEHUIL
Ha C/C++, 9TO TO3BOJISIET HCIOJB30BATH CTOPOHHUE OHMOJIMOTEKH IS
paboThI ¢ APYTUMH A3bIKAMH [IPOrPAMMUPOBAHHS U CUCTEMaMH.

6. Bovicokas npouszsooumenbHOCmb

PHP wumeer BBICOKYIO IPOM3BOAUTENBHOCTb, YTO JEJAET €ro
TOJXO/SIIIMM  SI3BIKOM JUISL CO3JIaHWSl BBICOKOHArpY)KEHHBIX CaHTOB M
npunoxennii. Kpome toro, PHP umeer uHTerpammo ¢ TakuMH CUCTEMaMH,
kak Memcached u APC, xoTopble yBENIMYHMBAIOT CKOPOCTH 00OpabOTKU
JAHHBIX M YCKOPSIOT PaboTy MPUIIOKESHUH.

7. Beszonacnocme

PHP umeet BcTpoeHHbBIE MEXaHI3MBI 0€30IIACHOCTH, TAKHE KaK 3aIluTa
oT XSS (MeXCaWTOBBIX CKPHIITOB), 3amuTa OT SQL-HHBEKIWMA U Ipyrue
MEXaHWU3MBl  3aIlUTHl, 9YTO JejJaeT ero Oe30MacHBIM  S3BIKOM
MIPOTPaMMHPOBAHUS.

PHP ob6namaer MHOXXECTBOM IMPEUMYIIECTB, TAKMX KaK JOCTYITHOCTH,
JIETKOCTh ~ HCTIOJIB30BaHMS, OOIIMpHAs JOKYMEHTAllMsl W  aKTUBHOE
c000111ecTBO pa3paboTYNKOB, MHOKECTBO MHCTPYMEHTOB, PACIINPSEMOCTS,
BBICOKAsl TMPOM3BOJUTENBHOCTE H  0€30MacHOCTh. brarogaps dTUM
npeumyiectsaM, PHP ocrtaercs ogHuM M3 caMmbIX HOIYJSPHBIX SI3BIKOB
MPOTPAaMMHPOBAHUSI ¥ TPEAOCTABISAET pa3pabOTUMKAM  MHOYKECTBO
BO3MOKHOCTEH AJIS1 CO3JJaHUsI BBICOKOKAUECTBEHHBIX ITPOEKTOB.

Jlutepatypa

1. PHP u MySQL. Pa3paborka Web-npunoxenuii: yaebHoe nocodne
/ Konucuuuenko Jleanc Hukonaesu4 — 4-¢ usz., 2014 — 560 c.

2. PHP 7. Beictpslii crapt: nep. ¢ anri. — Cno.: Issun Cxiasp OO0
«Anbga-kauray, 2017 — 464 c.
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MEKIPEJIMETHBIX CBSI3EIl MATEMATUKU U
NHO®OPMATUKHA

Heysszka MEXIPEIMETHBIX cBA3eil 3alHTEPECOBBIBATIA
npernojapaTeneil eme B gainbHeM mnpomneameM. A Amoc KomeHckuit
BBICTYTIaJ 32 B3aHMMOCBSI3aHHOE HCCIICIOBAaHHE TPaMMAaTHKU U (Qrtocodum,
¢unocodun u murepatypsl, JxoH JIokk - nuctopun u reorpadun. Y Hac B
CTpaHe 3HAUCHUE MEXKIIPEIMETHBIX CBs3elt 000cHOBEIBaN B.®. OmoeBckuid,
KA. YimuHCcKuil ¥ nmpodne yuurend. B mpoiuisle rofsl MHOTO BHUMAaHUS
MexmnpeaMeTHeiM cBs3aM  yaemsuia H. K. Kpynckas. "KommekcHocTh
KOMILJIEKCHOCTH PO3Hb, - Hcana oHa B 1932 r. B "Meroauueckux 3ameTkax'".
Ectp KOMIJIEKCHOCTb, KOTOpas 3aTeMHsSET pealbHble CBA3M U
OTIOCPEACTBOBAHNUS, KOTOPAs CBA3BIBAET BO €AMHO BEIIH, YEr0-I100 CX0XKEro
MEX Cco0OH HE HUMEIHe M eCThb KOMIUIEKCHOCTh, COJEHCTBYOMIas
OCO3HAHHIO HMEIOMIUXCS PEATbHBIX CBA3CH MEXKIY Pa3InIHBIMHU 00IaCTIMU
SBICHHA W TEM BOT COACWUCTBYIONIas BBIPa0OTKE  IEIIOCTHOTO
MaTEpHATUCTUYECKOTO MUPOIIOHUMAHUS" .

Ha naHHBIE MOMEHT, MOXKaXyid, HET HEOOXOTUMOCTH ITOITBEPIKAATH
3HAYUMOCTh MEXIIPEAMETHBIX CBsized B xoJe mpenojaBaHusi. OHu
CIOCOOCTBYIOT — HamiyuiieMy (OpMHPOBAaHHMIO  OTHENbHBIX  MOHSITHI
MPEeIMETOB, TPYII U CUCTEM, TaK HAPEKAEMBIX MEXIIPEJIMETHBIX MOHITHM,
JPYTUMH CIIOBAMH, TAaKHX IIOJHOE IPEICTAaBJIEHHE O HAJIMYUU KOTOPBIX
HEBEPOSATHO JaTh YYAIIUMCS Ha YPOKaxX KaKOW-TI000W OTHON JUCIMILTAHBI.
CoBpeMeHHBIH mar pa3BUTHA HAYKH XapakTepu3yeTcs
B3aMMOIIPOHUKHOBEHUEM HayK JIPYT B ApyTa.

MeXnpeqMeTHble  CBSI3M B IIKOJBHOM  OOYYEHHH  SIBIISFOTCS
ONPE/ICNICHHBIM BBIPAKEHUEM UHTEIPALMOHHBIX [IPOLIECCOB, MPOUCXOISIINX
CETOJIHS B HAayKE U B IPEKPACHOW KH3HH COOOIIECTBA. DTH CBS3H HUTPAIOT
IJIaBHYIO pPOJIb B TOBBIIIEHUH YPOBHS TNPAKTHUYECKOHM M HAy4dHO-
TEOPETHYECKOW IOJrOTOBKHM YYAIIMXCS, 3HAYNMON HEOOBIKHOBEHHOCTBIO
KOTOpOH SIBIIICTCS OBJIAJICHHAC INKOJBHUKAMHU OOOOIICHHBIM HPaBOM
[I03HABATEJILHOM 1€ATEIbHOCTH.

KommnexkcHbie MeXANCIMIIMHAPHBIE CBS3U (KOTA 10 KpaiHel Mepe
TPH OCHOBHBIX IIpEeIMETa CBS3aHBI M0 KpaifHEe Mepe ¢ Tpems APYyTUMH) He
TONBKO OOECTIeYNBAIOT HOBBI ypOBEHb KadecTBa OOYUEHHS, Pa3BUTHSA U
IpenofaBaHusi, HO W 3aKJIaJblBalOT OCHOBY Ul LIEJIOCTHOTO BHUACHUSA,
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MOJX0Ja W pELIeHUs] CIOXKHBIX NpodsieM peansHOro mupa. Ilostomy
MEXKAUCIMIUIMHADHBIE CBS3M  SIBJIIIOTCS  B&XHOM  NPEANOCBUIKOM U
pe3yJIbTaToM MHTEIPHPOBAHHOTO IOJIXO0JA K MPENOAaBaHUIO0 U O0YYEHHIO.
Heo0xoauMoCcTh NpeIMETHBIX CBSI3€H TaKKe AMKTYETCS AWAAKTHUYECKHMHU
NpUHOUIaMU 00y4YeHUs! M 00pa30BaTeIbHBIMU LENSIMH KON [TocKonbKy
o0beM mH(pOpMaIWH, TOICKAIISH YCBOSHHIO B MEPHOJ] OOYICHHS, PE3KO
BO3pOC, a 3amada (OpPMHPOBAHHS HABHIKOB M YMEHHH CaMOCTOSTEIBHOMN
paboTHI cTasia 0cCOOEHHO aKTyaJIbHOM, TOMCK HanOosee 3 (HEeKTHBHBIX My TEH
aKTUBHM3AIMM TI03HABATENHHON MEATENBPHOCTH yYaIlUXCA akKTyaleH B
COBpPEMEHHOM 00pa30BaTeILHOMN IIPAKTHKE.

B ctporom cootBetrcTBUE co CTpaterneit MOIEpHU3AINH COACPIKAHMUS
oOmiero o0Opa3oBaHMs, OJHO M3 HAIPABJICHHH ITOMCKAa CUCTEMBI HOBBIX
METOJIOB OpraHH3aluM y4eOHOro Ipolecca CBA3aHO C OpraHu3alueit
MO3HAaBaTEJILHOM ACATCIIBHOCTH Yy4allluXCsa, KOTOpad pemacT 3alavku,
TPYAHOAOCTYIHBIE TPAJULUOHHOMY OOYYEHHMI0O M JaeT BO3MOXKHOCTh
JOCTUTHYTh OCHOBHBIX ILieJieil mpouecca oOyuenusi. OJHMM U3 CPEICTB
AaKTHUBH3allUH 03HABaTEJILHOM JACATCIIBHOCTH YyYalllUuXCd MOTYT CTaThb
MEXIIPEIMETHBIE CBSI3M, TaK KaK OHH COJCHCTBYIOT  ITydIINMU
(OpPMHUPOBAHUIO, TaK HMMEHYEMBIX MEKIPEIMETHBIX TOHITUH, IPYTHUMHU
CJIOBaMH, TaKUX IMOJHOE TPEACTaBICHUE O HAMYUU KOTOPBHIX HEpeabHO
JIaTh y4YaluMcs Ha ypoKax KaKoW-1Tr00 oqHOH quctuuinHbl. COBpEMEHHBIN
9Tall Pa3BUTHUS HAYKU XapaKTEPU3yeTCs B3aUMOIIPOHHUKHOBEHIEM HAayK APYT
B JIpyra, 1 HEOOBIKHOBEHHO ITPOHUKHOBEHHEM apu(METUKU U MHPOPMATUKH
B MHBIE chepbl MO3HAHUH.

B Hame Bpems mnosiBiusieTcsi HE0OXOIUMOCTh (OPMHUPOBAHUS Y
yyalMxcsi He JIMYHBIX, @ OOOOIIEHHBIX YMEHHil, BJIaJCIOLIMX CBOWCTBOM
IIMPOKOTo IepeHoca. Takue ymeHus, Oyaydu cpopMHUPOBAHHBIMH B XOJ€
HA3Y4YEHUS KaKOW-HUKaKOIO-WIH peamMeTa, IIOTOM cBO0OTHO
YIOTPEOSAIOTCS. yYallMMUCST TIPH MCCIIEAOBAHUKM HMHBIX IIPEIMETOB W B
MIPaKTHYECKOH AEATeIbHOCTH.

CnMcoK TuTepaTypsbl:

1. bpaxe T.I'. Unterpamus npeaMeToB B coBpeMenHoi mkonue / T.I.
Bpaxe // Jlutepatypa B mkoste. - 2004. - Ne 5.

2. Boponuna T. I1. O6pa3zoBanue B 3110Xy HOBBIX HH()OPMAITMOHHBIX
texnousoruii / T. I1. Boponuna. - M.: AMO, 2008.
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COBPEMEHHBI YPOK MATEMATHUKHA U ETO NOATOTOBKA

CoBpeMeHHBIH  ypOK  MaTeMaTWKHd  JOJDKEH  ONMpaThCsl  HA
PEKOMEHAAIMH HOBOTO (heAepanbHOTO TOCYyNapCTBEHHOTO cTaHgapTa 2022
roga. JlocTikeHne oOydJaromMMUCS TIIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MPOTpaMMbl OCHOBHOTO OOILIEro 00pa3oBaHMSA IO y4eOHOMY MpeaAMETy
«Marematuka» B paMKax I'OCy1apCTBEHHOI HTOTOBOH aTTECTAIlN BKITIOYAET
pe3yNbTaThl OCBOCHHUS PaboOdYMX IMPOrpaMM Y4eOHBIX KypcoB «Anrebpay,
«l"'eomeTpus», «BepOATHOCTb U CTATUCTUKAY.

CorylacHO HOBOMY CTaHIapTy, YYEHUK CaM CTPOUT CBOM 3HAHUS, a HE
noirydaer HHGOpPMAanMIO OT yuuTeds. B ocHOBe (enepanbHOTO
rOCY/IapCTBEHHOTO CTaHAapTa JIGKHUT CHCTEMHO-JESITEIbHOCTHBIA MOJXO]I,
KOTOpBIM MpeArojaraeT: OpPUECHTALMIO Ha pe3yJbTaThl 00pa3oBaHMS,
Npe/ICTaBJICHHbIC B BHJIE YHUBEPCAIbHBIX YUeOHBIX IeHCTBUI; pasHOOOpasue
OpraHM3alMoOHHBIX (OopM (HAa ypOKe KOJNJIEKTMBHAs M TapHas paboTa
npeobiagaer Hax (QPOHTATBPHOW M MHAMBHAYaTbHOH (popmaM oOydeHH:),
y4eT WHAWBUAYAJIbHBIX OCOOCHHOCTEH KaXIOoro pebeHKa (BKIIOYAs
OJIapCHHBIX AETeH U JeTel C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 37I0POBbS),
OH OCYIIECTBIISIETCSI, HAIIPUMEp, ¢ MOMOIIbI0 AU hepeHInanny 3aTaHui).

CoBpeMeHHBI YpOK He 3(QeKTUBEH, €Clii OH HEe MMEeT IMoJ cOo00M
TEXHOJIOTHYECKOI OCHOBBI, €CIIM OH HE CIUIAHMPOBAH M HE MPOCYHMTAH II0
BCEM OTalaM C SBHO BBIACICHHBIMHM LEISIMH W 33/1a4aMH, KOTOpbIE
YUUTBHIBAIOT MICUXOJIOTO-TIEIarOTHYeCKre OCOOCHHOCTH KaXKAOro Kiacca U
YUEHHKA B OTJCIbHOCTH.

CoBpeMEHHBI  ypOK  MaTeMaTHKH —  HOpOOJIEMHBIH  YPOK,
COIPOBOXKAAIOIINICS MYyJIbTUMEINHHBIM OCHAILIEHUEM, KOTOPBIM MOCTPOEH
B paMKax 310poBbecOeperaroneil, aHTpOIoJOrn4ecKOd ¥ WHTErpaTUBHOM
TEXHOJIOTHH 00yueHns. MIlHaue roBops, COBPEMEHHBII ypOK — 3TO YPOK,
pa3paboTaHHBIi B COOTBETCTBHE C OIPEJEICHHBIMH TPEeOOBaHUSIMH.
O06001muB 3T TPeOOBAHUS MOITYYaEM, YTO YPOK MATEMAaTHKH JJOJDKEH:

— HMEThb CTPYKTYpY, COOTBETCTBYIOLIYIO OTamaM IOUCKOBOW
JIESITeBHOCTH (TIPUHIUIIBI TPOOJIEMHOTO 00yUYeHHS);

— coJepxaHue, KoTopoe (OPMUPYET MPEACTABICHUS O MaTEeMaTHKe
KaK 4acTH OOIIEYeI0OBeYECKOM KyJIbTYpPbl, YHUBEPCAJIbHOM S3bIKE HAYKH,
MIO3BOJISIIOILEM ONUCHIBATH M U3YYaTh PEaJbHBIC TPOIECCHI U SBJICHNUS;
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— BKJIIOYaTh CMEHY BHJIOB JAEATEIBHOCTH U (PU3KYIBTMUHYTKY;

— HCTOJIB30BaTh KOJUIEKTHBHBIE CIIOCOOBI OOydYeHMs Ha JTamax
MIOBTOPEHUSI, 0000IIEHNS U CHCTEMaTH3alNU N3yUYCHHOTO MaTepHaa;

— JCIIONB30BaTh NpeacTaBieHne nHpopmarmu ¢ momormmsio UKT.

Kaxk >xe mocTpouts Takoi ypok? Uto He0OOXOAMMO ClIeNaTh, YTOOBI YPOK
ObT HE TOJNBKO IIO3HABATEIBbHBIM, HO W BBI3BIBAT Yy OOydYaromIuxcs
UCKPEHHUIl HHTEepeC U YBICUEHHOCTH?

Jns Toro, 4toObl oOecrieuyuTh HAUOOJBIIEH YCIEIIHOCTBIO IIENbIH
KJIacC B OCBOGHHH Y4eOHOT0 MaTepHaia YYUTeNr0 ClIeyeT MOCTPOUTh TaKOH
y4eOHO-BOCIIUTATEIbHBIN MPOIIECC, B KOTOPOM KaKIbIH OT/IENbHBIH YUEHUK
OyZIeT akTMBHO Y4acTBOBAaTh B NO3HABATENILHOM JeATeNbHOCTH. B ocHOBe
YCIIEIIHOCTH O0Yy4eHHs JTI000My MHpeAMETy, B TOM YHCIE€ U MaTeMaTHKE,
JIKUT PsAA TpeOOBAHUH K OpPraHU3aliH U IIPOBEICHHIO YPOKa.

Bo-mepBBIX, M1 KaXIOTO ypoka 00s3aTeNbHAa IOCTAHOBKA LENH H
3a7a4. Bce KOMITIOHEHTHI ypoKa HaXOIATCS B TECHOW B3anMMOCBs3H. OJHAKO
LIEITH — 3TO TO, BOKPYT YETO OPraHU3YeTCsl BECh YPOK; €r0 KOHTPOIUPYIOIIast
CUlla, HAmpaBiSIONIas BCIO JIEATEIBHOCTh YUUTEIsI W YUCHHKOB.
OmnpeneneHue 1eneil ypoka HadyMHaeTcd C HX IPOJYMBIBaHHUA IO
HUCXOAIICH TuHUU: yernu obOpasoBanust (PI'OC), nemu oOydeHus, IeTU
mpeaMeTa, IeTd  TEeMbl, Ledb JaHHOTO YpOKa, 3aJadyd  ypoka —
KOHKPETHU3UPOBaHHbIE IE€IM ypoka (JIMYHOCTHBIE, TPEIMETHBIE U
MeTanpeIMeTHbIe pe3yibTarel). Onupasce Ha TeMy ypokKa, HEOOXOIUMO
MIPUBJIEYh YyYaAIIMXCS K MpeAcTosmiell paboTe Ha YypOKe, BBI3BAThH
MOTPEOHOCTH B TIO3HAHUH U CAMOOLICHKE CBOCH AEATEIILHOCTH.

Bo-BTOpBIX, HEO0XOIMMO PallOHAILHO IIOCTPOUTH COJEPKaHNE YPOKa.
Koneuno, Ha ypoke MaTeMaTHKH TJIaBHBIM SBJISIETCS €0 MaTeMaTHYecKoe
coJiep)KaHne, HO BaXHO 00ydaTh ydammxcsi HE TOJBKO MaTeMaTHYECKUM
¢dakram camMuMm 1o cebe, HO M TPHOOIIATH IIKOJHHUKOB K METOJaM
MaTeMaTHUKU, pa3BUBaTh y HUX MblIeHue. CoaeprkaTelbHas MOAEIb ypoKa
— 93TO CHCTE€Ma, IIO3BOJIOMIAS OINPENEeNUTh «UeMy Y4uTb». YacTo
CONlepXKaTeNbHON MOJENpl0  ypoka sABIseTcs maparpad MIKOJIBHOTO
y4eOHUKaA.

B-Tperpux, ONTHMaIbHO BBIOpAaTh CPEACTBA, METOABI W IIPHUEMBI
0o0ydeHHs M BOCTIMTaHMS Ha ypoke. BeiOupas cpencTa, METOIBI M IPUEMBI
00y4eHust, HeOOXOJMMO TIOMHHUTb, YTO UX HEJIb3s YHHBEPCAIU3UPOBATH, TO
€CTh HH OJHO HX HHX, B3STBIX H30JMPOBAHHO, HE MOTYT OOECIEeYHThH
JOCTH)KEHHS TOCTaBJICHHBIX IieJeld oOydeHus. MeToandeckas MOJEIb
TI03BOJISIET ONPENENIUTh «KaK YUUTb», TO €CTh HEOOXOANMO BHIOpATh METOI
0o0y4eHust Ui KOHKPETHOH AMAaKTHYecKoil nenu. B atom ciyyae ynoGHO
HUMETh CIIMCOK BCEX METOJOB OOYUYECHHS IO Pa3IMYHBIM KacCU(PUKALIAM.
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[Ipu BeIOOpE MeTO/A YUUTENb OOBIYHO ONUPAETCS Ha CBOH OIBIT, HHTYHILIUIO
u npouee. OJJHAKO BaKHO 00OCHOBATh CBOI BBIOOP Hay4HO. [To Mepe oTOopa
OIpeZIeJIeHHBIX METOJI0B (hOpMHpPYETCsi METoMYecKas MOAEIb YpoKa, HOx
KOTOPOW MOHMMAETCsl MOJIETMPOBAaHNE JEUCTBUH 00YYaIOIMXCS U YUUTEIS
MO OCYIIECTBJICHHUIO MO3HABATENBHOTO IMPOIlEcca, KOTOPHIH HampaBlieH Ha
W3y4YECHHUE OINPEAEICHHON TEMbI IO BHIOPAaHHBIM METOIaM O0yUICHHUS.

Jlnst KOHKPETU3UPOBAHHBIX IIENEH HEOOXOIUMO OIPEACITUTh METOJBI
oOydeHwns, BpeMs U cHopMyITHUpOBaTh yUeOHYIO CUTYAIHIO, TO €CTh OIHCATh
JEATeNBHOCTh ydamuxcs ® yuurend. OmnncaHne W TIPOTHO3MPOBAHUE
y4eOHBIX CHTYalHi TpeOyeTCst A TOTO, YTOOBI YETKO NMPEACTaBIATh, KAKIM
0o0pa3zoM OyZeT OpraHM30BaHa B3aMOCBS3aHHAs JIESATENBHOCTh YUHTEIS C
ydalmmMucsH.

[poueccyanbHas MozeNb YpoKa PpOXIAETCs Ha IOCJETHEM OJTare
pa3paboTku cueHapusi ypoka. Ee HamoJHeHHEM  SIBISIOTCS — JIBE
B3aUMOCBSI3aHHBIE COCTABIISIOIIME: JISSITENBHOCTh  YUUTENsA, KOTOpas
BBIpAXKACTCA TOCJIIEA0BATCIILHOCTBIO ylle6HbIX 3a):[aH1/1171, U ACATCIBbHOCTH
YUCHHUKOB, KOTOpast B CBOIO OYCPC/b BLIPAKACTCA BBIINOJIHCHUCM y‘le6HLIX
3aJJaHUH C IEJIBI0 U3BJICUCHUS U3 HUX COJICP KaHHU 00pa30BaHMUS.

OcHOBHBIE 3Tanbl IUIAHUPOBAHHWS YPOKAa M TOATOTOBKH K HEMY
YUUTEJIS:

1) onpenenenye 3a1a4 u Heel JaHHOTO YPOKa;

2) ompenereHHe ONTHUMAIBHOIO oO0beMa ydeOHOro Marepuala,
paCdJICHEHUE €ro Ha psAll 3aKOHYCHHBIX B CMBICJIOBOM OTHOHICHUU 6J'IOKOB,
4yacTei;

3) pa3paboTKa CTPYKTYpHl ypOKa, OMpEETeHHe ero TUla u Hanbomee
1es1ecoo0pa3HbIX METOA0B 00yUYeHNS;

4) HaxOX/JI€HHE CBA3EH JaHHOTO MaTepuana ¢ APYTUMH MpeIMeTaMu U
HCITOJIb30BAHUE DTUX CBA3EH IIpU U3YUCHUH HOBOI'O MaT€purala,

5) maHMpoBaHME BCEX ACHCTBUI yUHUTEINs M yHaluXcsl Ha BCEX dTarax
YpOKa, H, IPeXJIe BCETO, IPH N3yYEHUH HOBOT'O MaTepHala;

6) mondop AMAAKTHYECKHX CPEACTB ypoka (amaduibMoB, KapTouek,
TUIAKaToB, KapT, CXEM, BCIIOMOTATEIbHON JINTEPATYPhI U T.11.);

7) mIaHUpOBaHME 3aIMCeH 1 3apUCOBOK Ha JIOCKE;

8) cBoeBpeMeHHas IpoBepKa 000PYA0BAHUS ISl IPAKTHYECKHUX padoT;

9) onpenenenue ooObeMa U GOPM CaMOCTOSTENILHOM pabOThI HA YPOKE;

10) ompenenenne GopM K MPUEMOB 3aKPEIUICHHUS MaTepHuaa Ha ypOKe
1 JIoMa, PUEMOB O0O0OIICHUS U CUCTEeMAaTHU3aIuN 3HAHUHT;

11) ompenenenvie GopM W METOOUKHA KOHTPOJISI 3HAHWUN ydUaIImxcs,
COCTaBJICHHE CIMCKA YYCHHWKOB, 3HAHUS KOTOPBIX HYKHO IPOBEPUTH Ha
JAHHOM YPOK€;

12) onpenenenue conaepxanus, odbeMa u GopMbl JOMAITHET0 3a4aHHs;
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13) onpenenenrie GopMbI HOABEACHHS UTOTOB YpOKa.

Wrak, coBpeMeHHBII ypOK MaTeMaTHKW - 3TO OpraHu3anusi paboThI
yUaIMXcsl, ¥ TIOCTOSIHHBIE TOUCKH ()OPM U METOJIOB TIPETIOIaBaHUs, a TaKKe
TEXHUYECKOE OCHAIlleHHEe Ypoka. JIMImb B TakuX YCIOBHSIX MOXKHO
MOJIAEP’)KUBATh BBHICOKYI0 MOTHMBALlMI0 M 3MOIMOHAJIBHYIO OKpPAacKy ypokKa.
PabotaTh MO-HOBOMY HHTEPECHO, YBJIEKAaTEIbHO W 3TO BEPHBIH IMyTh B
Oyay1iee MKOJIFHOTO 00pa30BaHUS.
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978-5-905736-84-1
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MATEMATHYECKOE MOJEJINPOBAHUE YHCJIEHHOCTH
oy Jisinun

AnHotanus. [locTpoeHa MaremaTmueckas MOJENb YHCICHHOCTH
HOMyJAIUHA. MOJIeNIb YUUTBHIBAET BO3PACTHYIO CTPYKTYpY. 3aJada peraercs
METOJIOM ceToK. [lomydeHs! pa3HOCTHBIE (POPMYIIBI IS TOCTPOCHUSL.

WUnes  MaTeMaTHYeCKOTO  MOJCIMPOBAaHUS  JeMorpaduyecKkux
MPOLIECCOB BO3HHMKIM B MPOLUIOM CTOJIETUM M OJarofaps pa3BHTHIO
MaTeMaTHYecKOro amnmapara W TEXHHYECKUX CpPEACTB MOAEIUPOBAHUS
CEeroJIHs SIBJISIETCS [IEPCIIEKTUBHBIM HAIIPaBJICHHEM HCCiie[0BaHus. Bbicokast
3HAYUMOCTh HCCJICJOBAaHMHA B 3TOW cdepe MOATBEPIKAAETCS TEM, YTO B
pas3Hble TOIbl psii paboT IO MOJEIMPOBAHUIO IMPOIIECCOB B COIHAIBHO-
OKOHOMHYECKUX crucTeMax Obu1 yaoctoen HoGeneBckoi mpemun [1].

IHocTanoBka 3axaum.

Iycts U = U(t, s)-QyHKIMS YUCACHHOCTh HACENCHHS, IepeMeHHas t-
BpeMs, mepeMeHHast S-Bo3pacT, t =0, 0 < S < Sp .y, Smax = 120 net. 3a
OCHOBY MOJIeNi BO3bMeM ypaBHeHue DEpcrepa. YpaBHeHHE, OMUCHIBAIOIIEE
JMHAMHKY POCTa YUCICHHOCTH TIOMYJISIUY, UMEET BHUI:

ou  ou
E—FE: B(t,S,U) +(D(t), (1)
371ech
B(t, S, U)-cBOWCTBO MOMYJISILIMU K BHYTPEHHUM CBSI35IM;
@ (t)-BHemHKe Bo3aeHcTBUS mpH t.
HauvasneHoe ycnosue mpu t=0:
U(0,s) = g(S), )

3mech g(S) —dyHKIus pacipeeneH s MOIyJ IS [0 BO3pacTaM

177



/\/\=

o] Smax S

Pucynox 1. UncieHHOCTh B MOMEHT BpeMeHH t
I'paHuunble ycnoBus
U(t, 0) = f(v),
{U S =0 )
(t: max) -

saech f(t) —QyHKIMA poxkIAEMOCTH.

‘A
T
f(t)
U(t,S-)=0
S
0 g(S) Smax>

Pucynox 2. Pacuernas o6sactp

Haiitn pacnipenenene urcinennoctr Hacenerus U(t, s)
(ukcupoBaHHOE B MOMEHT Bpemenn t = T.

Uij+1 — Ui + Uiz — Uj

i
I e = B(t;, S}, Ujj) + @(t;, S)

Uij — Uij-1 N Uij — Uiy
At As

= B(ti, S]"Ui—l,j—l) + (D(tl,S]) =>
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Uij-1

i,j—
t

(1 N 1 > 3 B(ti, Sj:Ui—l,j—l) + q)(ti' Si) + A
Wo\at T as) L Ui
As
Ujj—1
_ Aeds B(t;, Sj:Ui—l,j—l) + CD(ti,S]-) + A]t )
L7 attas Ui-j
+ As

Bpema
Nunna
MUIHU

Niwnua
BpemeHn

Ui, j1 /

Nunnn
sospacra

0 BO3pacT

Pucynox 3.Metoz ceTox

ITocTpoena maTeMaTHueCcKasi MOAETH YHCICHHOCTH HOMYJISIIIHH.
Haiinenst pazHoctHsle hopMyiisl uist moctpoeHus. [ToinydeHo penienue
3aJjauu METOJIOM CETOK.
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1. Maremarndeckoe MOJEIMPOBAHKE: HCCIEAOBAHUE COLMAIBHBIX,
9KOHOMHYECKMX W SKOJOTMYECKHX IPOIECCOB (PErHMOHANBHBIN acIekT) :
yaebHoe niocobue / O. bantukora, B. Bacsnuna, 0. A. JKemuayxuukosa [n
ap.] ; mom pen. A. I'. Pennepa ; OpeHOyprckuil TOCYIapCTBEHHBIN
yHuBepcuteT. — 2-¢ u3a. — OpenoOypr : YuuBepcurer, 2014. — 367 c.

2. Benenkuii 1. T'. Cratuctuyeckue MeTopl B aemorpadun. — M.:
Cratucruka, 1977. — 207 c.
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MOJIEJTMPOBAHUE CBOBOJHBIX KOJEBAHUI CUCTEM
C ABYMsI CTEIIEHSAMUA CBOBO/JbI

Annomayus:  paccmampusaemcs  MOOeIUpO8aHue  C80000HbBIX
Konebanuil cucmem ¢ 08yMs CHeneHamu c80000bl.

Kniouesvie cnosa: mexauwuueckas cucmema, cmeneHb c80000bl,
€80000HbIE KONEOAHUSL.

CBoOO/HBIC KOJICOAHUS SIBISIOTCS OJHHM M3 KIIIOYCBBIX ACIIEKTOB
(Gu3MUeCKUX CHCTEM, TAaKHX KaK MEXaHMYCCKHE, DJJICKTPHUYCCKUE U
ontuueckre. OHU TIO3BOJIAIOT HCCICIOBATh JIMHAMHKY CHCTEMBI 0e3
BHCIIHUX BO3ACHCTBUIl. CHCTEMBI ¢ JABYMsS CTCICHSIMH CBOOOJBI IIMPOKO
MPUMEHSIOTCSI B MEXAaHUKE, CTPOHUTEIBCTBE, aBHAIMM, a TaKkkKe B
MPOEKTUPOBAHIH PAKETHO-KOCMHUUYECKOM TEXHUKH. [2]

PaccmoTpuM mmaH ucciie1oBaHus CBOOOIHBIX KOJIEOaHHA:

1. Bribpate  gBe  00oOmIEHHBIE  KOOpAWHATHI M 3aIlMcaTth
KHHETHUYECKYI0 ¥ TOTCHIHANBFHYI0 DJHEPTHI0 B JAHHBIX OOOOMICHHBIX
koopauHaTax. Hampumep, @ u [ - mepBas U BTOpas O0OOOIICHHBIC
KOOPAUHATHI COOTBETCTBEHHO.

2. 3anucath BBIPAKCHUS I KHHETHYCCKOH M TOTCHIHABLHOM
SHEPrWii  CHCTEeMBI B  BBIOpaHHBIX  OOOOIICHHBIX  KOOpPJHHATAX.
JIuHeapu30BaTh BhIpaKEHUS [l KHHETUYECKON U TIOTEHIIMAIbHOU SHEpTruid
C y4eTOM MAaJOCTH OTKJIOHCHHH CHCTEMBI OT IIOJIOKEHHS YCTOHYHUBOIO
pasnoBecust. Hanpumep, cosa = 1, sina = a, cosff§ = 1,sinff = .

3. YHOpocTUTh  BBIpaXCHHE I HOTCHIHMANBHOW SHEPTHHA B
COOTBETCTBHH C YCJIOBHEM MHHUMYMa JaHHOH SHEPrHH B MOJOXCHUU
YCTOHYUBOTI'O PABHOBECHSI.

4, C mnomomplo ypaBHeHHid Jlarpamka BTOpPOrO poaa IOIYYHTH
CHUCTEMY JIMHEWHBIX YPAaBHEHHUH, OIMMCHIBAIOIIMX CBOOOIHBIC KOJICOAHUS.
Hampumep

a1 @+ apf +cppa+cpff =0 @
U210 + Azaf + o1 + 52 =0 2
3mech @;j, @;; - M3BECTHBIE QyHKIMH MAPAMETPOB CHCTEMBL.
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5. CocTaBUTh XapaKkTepHCTHYECKOe ypaBHeHHe cucteMbl (1-2).
Hanpumep, (1142 + ¢11)(a224% + ¢33) — (@142 + ¢13)? = 0. Pemmuts
XapaKTepPUCTUYECKOE YpaBHEHHWE W HaWTH JIBe COOCTBEHHBIC YaCTOTHI
Kosrebanuii. Hampumep, pemas JanHoe ypaBHEHHE, OMYINM Ay = (w4, A, =

—iwy, A3 = iw,, 44 = —iw, TIe W, U W, - IEpBasi U BTOPasi COOCTBECHHEIC
gacToTel  KomeOanmii.  Halitm  xosddummentsr  pacmpeneneHus,
COOTBETCTBYIOIIUE YaCTOTAM (W U W,.
_ —apwitern _ _ —apwitery
= —awi+c1n B —@pawi+Ca3]
_ —apwiteny _ _ —apwi+crn
X2 = —a1pw5+c1n B —@2w5+cay’
6. 3anmcate obmiee perieHue cucteMsl (1-2) B Bume
a = C; cos(wt + M) + C, cos(w,t + @), 3
B = Cixy cos(wit + D) + C,x, cos(w,t + ¢@). (4)

IJie MPOU3BOJIbHBIE TOCTOsiHHBIE Cy, Cy, (p(l), (p(z)

HadaIbHBIX YCIOBHIL.
7. Crenath BBIBOJIBI 1O TIpojieliaHHON pabdoTe [3].
TakuM o0Opa3oM, OBUIM TIOJIYYCHBI KOJUYCCTBCHHBIC OIHCAHHS
cBOOOTHBIX KOJIeOAHMI MassTHUKA Ha TNIOCKOCTH B BRIOPAHHBIX 0000IIEHHBIX
KOOpAWHATAX.

OINPCACTIAOTCA U3
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PA3BOP ITPOTOTHUIIA 3AJAHUSA Nel0
OI' THO®OPMATHUKA 2023

3amanme Nel0 OI'D wmHpopmarmka 2023 mpoBepseT Balle yMEHHUE
3alliChIBaTh YHCJIAa B PA3IMYHBIX CHCTEMaxX CUHCICHHS, CPaBHUBATh M
MIEPEBOANTD UX M3 OJHON CUCTEMBI CUMCIICHHS B IPYTYIO.

Jns Hayama BCIOMHMM HEMHOTO Teopud. JlaBailiTe BCIOMHHM
OCHOBHBIE NTO3UIIHOHHbIE CHCTEMBI CUNCIICHUS:

1)/IBonyHasi — 3TO CHCTEMa CUHCIICHHS C OCHOBaHMEM 2 U anaBUT
uudp cocrapnstor uncina 0,1.

2)BocbMepuuHas — 3TO CHCTEMa CUMCIICHUS C OCHOBaHHEM 8 U ali(paBUT
uudp cocrasisitot uncina 0,1,2,3,4,5,6,7.

3)[ecstuuHas — 3TO cucTeMa CUMCIIEHHs ¢ ocHOBaHueM 10 u andaBut
uudp cocrassitor uncina 0,1,2,3,4,5,6,7,8,9.

4)lecTHagmaTepudHas — CHCTEMa CUHCICHHS C OCHOBaHWEM 16 W B
andasut BXxomaT u nudpsl u 0ykesl 0,1,2,3,4,5,6,7,8,9, A(10), B(11), C(12),
D(13), E(14), F(15).

Jnst pemeHnst AaHHOTO 3aJlaHusl HaM HY’KHO YMETb IIepeBOIUTD YHCIa
n3 000 CHCTEMBI CUMCIECHUS B JIECATUYHYIO U HA00OPOT U3 JIECATHYHOM
CHCTEMBI B JTIOOYIO IPYTYIO.

Jns Toro, uto6bl mepeBecTy uncio u3 aecatnaHod CC B JBOMYHYIO,
BOCBMEPHUHYIO U IecTHaanaTepuuHyo CC He0OX0aMMO YHCIIO JeNUTh Ha
ocHoBanne CC 1o Tex mop, MOKa OCTATOK He OyneT MEHBIIEe WIH PaBeH
nocneaHen nudpe andapura.

Hanpumep, mepeBeném umcno 75 u3 npecsitnaaoit CC B JIBOMYHYIO

(em.puc.1): 7510=X>
t;

118 9}27
- PR

4 | 2

-75 2
A

1
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Pucynox 1.

OTBeT MBI 3amuChiBacM B OOpaTHOM TMOPSIKE, TAaKHM O0pa3oMm
noxyumiiock 7510=1001011,.

s Toro, uroObl mepeBecTH yucio u3 000t CC B IeCATHYHYIO,
HEOOXOUMO MPOHYMEPOBATh €0 pa3psbl, HAUMHAS C HYJICBOTO (pa3psi
cieBa OT JCCATHYHOW TOYKM) aHAJOTHYHO mpuMmepam | wim 2. Haiiném
CyMMy TpOW3BEACHMH u(p Yrcia Ha OCHOBAaHHE CHUCTEMBI CUHCICHHS B
CTETICHH TIO3UIINH ATOH IU(PEL.

IIpumep: mepeBectn umcino 1375g=Xi10. Pemenme: 1375 =
1*83+3*82+7*81+5*80 = 512+192+56+5=7651,.

PaccMoTpuM mpuMepsI 3a1aHni U3 OTKpBITOro Oanka OI'D:

1. Cpenu npuBeAEHHBIX HIDKE TPEX UHCEI, 3aIIMCAHHBIX B PA3IMIHBIX
CHUCTEMaX CUWCIICHHs, HAWIUTe MaKCUMAIbHOC U 3aMUIINTE €r0 B OTBETC B
JNECSITMIHON CHCTEeME CUHCICHHA. B OTBeTe 3amuImmuTe TOJBKO YHCIIO,
OCHOBAHUE CHUCTEMbI CUMCIICHUS YKa3bIBaTh HE HYKHO. 2316, 32g, 11110,.
Pemenne: IlepeBenéM Bce 4Ymcina B JECATUYHYIO CHCTEMY CUHCICHUS:
1. 2316 = 3510; 2. 323 = 2610; 3. 111102 = 3010. Taxum o00Opa3om,
HauOOJIBIIUM CPEIIU ITHX TPEX YUcel ABJseTcs yncio 35. Oteer: 35.

2. Cpenu npuBEACHHBIX HIDKE TPEX YKCEI, 3aIMUCAHHBIX B PA3IHYHBIX
CHUCTEMaX CYHCIICHUS, HalANTEe MUHAMAIFHOE U 3aIUIIUTE €r0 B OTBETE B
JIECSITUIHON CHCTEME CUHCICHHsS. B OTBeTe 3amuIIuTe TOJBKO YHCIIO,
OCHOBaHHE CHCTEMBI CUUCIICHHUS YKa3bIBaTh He HY)HO. 5016, 1065, 1001010,.
Pemenne:  IlepeBenéM  Bce  uMcia B JIECATUYHYIO  CHUCTEMY
cuncierus:1. 5016 = 8010; 2. 106 = 7010; 3. 10010102 = 7410. Takum
00pa3oM, HAUMEHBIITUM CPEIU ITHX TPEX uucen spisercs yncio 70. OTseT:
70.

3. TlepeBenute meowyHoe uuciao 1100110 B aecaTHUHYHO CHCTEMY
cuucnenus. Pemenne: 1100110, =1-26+1-25+1-22+1-2' = 64+ 32
+4+2 = 102. OtBet: 102.

4. Cpeau npuBEASHHBIX HIDKE TPEX YUCE, 3aIICAHHBIX B ICCATHIHON
CHUCTEME CUHCJICHHUS, HaWOUTEe 4YHCI0, CcymMma nudp KOTOPOro B
BOCBMEPHYHOM 3allMCU HaWMEHBIIAs. B oTBere 3amummre cymmy mudp B
BOCBMEPHYHOM 3aMKCH 3TOro yncia. 8610, 9919, 10510. Pemenue: Iepeseném
BCE YHCIIa B BOCBMEPHYHYIO cHcTeMy cuucieHus: 1. 8619 = 126g, cymma
mapp — 1+ 2+ 6 =9; 2. 9919= 143, cymma mupp — 1 + 4 + 3 = §;
3. 10510= 151g, cymma mupp — 1 + 5 + 1 = 7. Takum oOpa3zom,
HaMMEHBIIeH CyMMON Iu(p B BOCBMEPHYHOI 3amMCH 4Yucia SBiIIeTcs 7.
Otser: 7.

5. Cpenu npuBen&HHBIX HIKE TPEX YHCEN, 3alTMCAHHBIX B JCCSITHYHOMN
CHCTEME CUHUCIICHHs, HAWAWTE YWCIIO, B IBOWYHON 3amHCH KOTOPOTO
HAMMEHBIIIeE KOJIUYECTBO CAUHUIL. B 0TBeTe 3amuIInTe KOJINIEeCTBO SAUHUIL
B JBOMYHOM 3aITUCH 3TOTO dncia. 5919, 7110, 8110. Perenue: IlepeBeném Bce
Yuciia B ABOMYHYIO cucteMy cuucineHus: 1. 5910 = 111011, , xonmuectBo

183



equuuil — 5; 2. 7110= 1000111, , xomuuectBo emuuui; — 4; 3. 8119 =
1010001, , xommuectBO emuHMIl — 3. Takum o00pa3oM, HAUMCHBIINM
KOJMYECTBOM €IVHUI] B IBOWYHOI 3arvcy dncia sasiasgercs 3. Orser: 3.

Jlutepatypa
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POJIb DJIEKTUBHBIX KYPCOB ITP OBYYEHUU
MMPOU3BOJHBIM B IKOJIBHOM KYPCE MATEMATUKHU

W3yyeHue mnpou3BOAHON (YHKIMM B MIKOJIBHOW IporpamMme —
JOCTaTOYHO CJIOXHBIH TIPOIECC, OJHAKO YCBOGHHE 3TOr0 MaTepHaia
SIBIISICTCA OYeHb BaXXHBIM. [lOHATHE NPOM3BOAHON ABIAETCA OTHUM U3
aOCTpaKTHBIX MAaTeMaTHYECKUX TOHATHH, (M3MYECKUH CMBICT KOTOPBIX,
HCTONB3ysl JIMIIb ONpeAesieHHe, TPYIHO MpeAcTaBUTh HarmagHo. Camo
olpelieTieHue  NMPOM3BOJHOM  3BYYHMT  JOCTATOYHO ciokHO:  «lIpenen
OTHOUICHHS TpUpalleHus (QyHKIMU K NpPUPAIEHUI0 ee apryMeHTa Npu
CTPEeMJICHUHM NPHUPAIICHNS apryMeHTa K HYJIO, €CIM TakoH Ipeaen
cymecTtByeT». IloaToMy, €ciii, HEKOTOpble MaTeMaTHUECKHUE BEIHYMHBI U
TEPMHUHBI HECJIIO)KHO OOBSCHUTH B IOHATHAX OKPYXKAIOIIETO MHpa
(mampumMep, TepuUMeTp, IUIOIAnb, 00BEM U T.II.), TO CMBICI MPOU3BOIHOM
WHOTJIA YCKOJIB3aeT OT IOHWMAaHUs IKOJBHUKOB. OTCIO/Ia yyaniuecst MOTyT
BEITMIOJTHATH 33724l HAa €€ BBIYUCICHHE YHCTO MEXaHWYECKH TOJIBKO IO
3ay4eHHBIM (popMysam. JTO BEJET K TOMY, YTO B IIPOLIECCE PELICHUsI OHU HE
MOTYT CIIPABUTHCSA C 3aJaHUSIMH, XOTh HEMHOTO OTIHYAIOIIUMHUCS OT
mabnoHHbIX [1]. OqHUM U3 COCOOOM pelieH:s JaHHOW TPOOIEMBbI SBISIETCS
pa3paboTka 3JEKTHBHOTO Kypca, KOTOPHI MO3BOJIMI O pacIIUpHUTh H
yrIyOUTh 3HaHMA TO TeMe, OoJjiee TMOJHO pacKpbITh IPHUMEHEHHE
MIPOU3BOTHON B MICCIEIOBAHNHN (DYHKINH, e MPIIOKEHUH Ha TPAKTHKE.

OJNEeKTUBHBIH ~ Kypc  SIBJISETCS  HEOTHEMJIEMBIM  KOMIIOHEHTOM
BapHAaTUBHONH CHCTEMBI O00pa30BaTENBHOTO IIpoIecca Ha  CTYNECHIX
OCHOBHOTO oOmiero M cpegHero (TMoJiHOrO) oOmero oOpa3oBaHMs,
obecreunBaONIUMK  yCIienmHoe npodmibHOe ¥ TpodeCCHOHATBHOE
camoonpesieNieHHe  00ydaroIuxcsl.  DJIEKTHBHBIE  KypChl  IIO3BOJISIIOT
MIPOU3BOAUTH TIOMCK U SKCIIEPUMEHTAIBHYIO IPOBEPKY HOBOTO COJCPKaHNUS,
HOBBIX METOJOB OOydYCHHMs, B LIMPOKUX IPEAETaXx BapbHUpPOBaTh OO0BEM

184



CIIO)KHOCTH HM3y4yaeMoro marepuana [2]. Pa3paboTka 371€KTHBHOTO Kypca —
910 Haubosee 3pPeKTHBHOE pelIeHHE sl pealn3alii BHY TPHITPEAMETHBIX
M MEXIIPEAMETHBIX CBS3€H, TaK KaK OH MO3BOJIIET YCTPAHUTH IPOOIEMBI
PEIKOTo UCHOIb30BAHUS TAKUX CBS3CH.

ONeKTHBHBINA Kypc IO TeME IPON3BOJHON MOMOXET OTBETUTH HA TAKHE
BOIIPOCHI KaK:

—  3a4eM U3Yy4aTh IIPOU3BOAHYIO;

- TIZJ€ MOXHO HCHOJb30BaTh 3HAHUS, KOTOpPBIE CBS3aHBI C
MPOU3BOIHON B JKH3HH, a TaKkKe IPH W3YyYEHUH OPYTHX MPEIMETOB U NPH
cnaue EI'D.

Taxoke n3ydeHne JEKTHBHOTO Kypca MTO3BOIHT yJaIlUMCsl: TOBTOPUTH
U CHCTEMaTH3MpOBaTh IIKOJBHBIM Marepuan mo Teme «lIpousBomHas»; B
XOZIe pEUICHUs 3a/1ad PaclIMpUTh 3HAHUS B OOJIACTH MPOM3BOIHOH; HPH
MOMOIIIM IPOU3BOJHON HAy4YMThCS PpacloO3HaBaThb M pellaTh 3a7ayl;
PacKpBITh IIMPOKOE €€ MPIIIOKEHHUE B (PU3HKE 111 HAX0XKJCHHUS CKOPOCTH TI0
W3BECTHON (DYHKIMH, KOOPAWHATHI OT BPEMEHH, YCKOPECHUS 110 M3BECTHOI
(YHKIINM, CKOPOCTH OT BpPEMEHH; MU HAaXOXICHHSA HaMOONBIINX |
HaMMEHBIINX BEJIWYUH; YIIyOUTh TI'€OMETPUYECKMH W MaTeMaTH4YeCKHil
CMBICTT KOHOMHYECKUX MOHATHH, a TaKXKe BBIPa3UTh PAJ SKOHOMHYECKHX
3aKOHOB C IOMOIIIBI0 MaTEMaTH4YeCKUX (HhOPMYII, TPUMEHSTH IPOU3BOHYIO B
Npe/leIbHOM — aHalik3e, TIPH  HCCIEAOBAaHWM  TPEAENbHBIX  BEJINYUH
(penenbHbIE U3EPIKKH, npeaensHas BBIpYUKa, npeaenbHast
NPOU3BOJUTEIILHOCTh TPYZA WM APYTHX (HaKTOPOB MPOU3BOJACTBA U T.I),
MOBBICUTH TIO3HABATENIBHBIN HHTEPEC K MaTEMaTHKE.

Takum o0Opa3om, 37MeKTHBHBIN Kypc mo Teme «[IpomsBomHas» naér
yYaIluMcsl HOBBIM IOAXOJ KO MHOTHUM 3aJjauyaM B MaTeMaTHKe, KOTOpHIe
CTaHIAPTHBIM IIyTEM TPYIOHO pa3peliuMbl WIM  pa3peluMbl, HO
TPOMO3IKUMH  criocobamMu. PaccMOTpeHHbIE Ha 3aHATHSAX — ITOIXOIBI
HECTAaHIAPTHOTO  XapakTepa IOKaKYTCS  y4aliuMcs  HOBBIMH U
HEOOBIKHOBEHHBIMH, 3TO PACIIUPUT HX KPYro30p M MOBBICHT HHTEPEC K
npousBogHOM. OnHAKO 11 9P PeKTUBHOM PabOTHI Ha AEKTUBHBIX 3aHATHSIX
cienyer ocoboe BHHUMaHHE OOPAaTHTh COOTHOIICHHWIO TEOPHH M YYEOHBIX
YHpakKHEHHI; COAEeP)KaHUIO TO3HABATEIBHBIX BOIIPOCOB U 3a7[a4; COUYETAHUIO
CaMOCTOATENLHOM pabOThl M KOJUIEKTHBHOTO OOCYXKICHHS PEe3yJbTaToB,
OpTaHU3AIIH CAMOCTOSTEIFHON pabOTHI yHaITIXCSl.

Jlutepatypa

1. Bbopomnna, E.A. M3yueHwe mnpon3BOAHOW B MIKOJIBHOM Kypce
maremaruku / E.A. boponuna // Crtynendeckast Hayka n XXI Bek. — 2017. —
Ne 15. - C. 218-221.

2. BerpoBa, A.B. Meronuueckne mmpo0ieMbl n3y4eHus] NPOU3BOIHOMN
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OBOBIIEHUE U CACTEMATHU3ALINS 3HAHUM YYALIIUXCS
1O MATEMATHUKE

Cucremarmzanuss ¥ 0000IIeHWE 3HAHWI SABISIOTCS Ba)KHBIM
HalnpasJeHUEM paboThl B 00pa30BaTENILHOM TIporiecce. Y POKH TaHHOU
HalpaBJICHHOCTH HMEIOT OOIIEMETOONOTHUECKHHA  XapakTep W
OCHOBaHBI Ha MPHUHIIMIIAX Pa3BUBAIOIIET0 O0yUCHNUS.

Ypoxku cuctemarusanuy ¥ 0000IIeHHs 3HaHUH TIOCTPOCHEI HE Ha
OCHOBE HH()OPMALMOHHO-OOBSICHUTENEHONH (GOpMBI O0y4eHUs, a Ha
IpUuHIHUIIaX JACATCIIBHOCTHOT'O n Ppa3BUBArOUICTO 06y‘leHI/Iﬂ.
Hcnonb3oBaHue cHuCTEMaTH3alMd M OOOOLICHUS B OpraHM3allu
yueOHOro mpolecca MO3BOJISIET CTPYKTYPUPOBATh  IOJydaeMyIo
nHpopmanuio, 4T00bl OCBOUTH JOCTATOYHO OOJIBLINE €€ 0OBEMBI.

Cucremaru3anysi 3HaHMHA OIpedenseTcs Kak BHJ y4eOHOU
JeATeIbHOCTH, HalIPaBJICHHBII Ha OPraHU3aINIO TAKOW MBICIHTEILHOM
JeATeTbHOCTH O0Y4YaloIMXCcsi, B TIpoliecce KOTOPOi H3ydaeMble
JIEMEHTHl ~ COCTAaBISIOT  ONpEJCICHHYI0 CHCTEMYy Ha OCHOBE
BBIOpAaHHOTO MpUHOMMNA. Pe3ynbraToM mporecca CHCTEMaTH3alUH
SIBIISIETCSI COBOKYITHOCTD 3HAHUH, B KOTOPOH YETKO NPOCIIEKHBAIOTCS
CBSI3U MEXAY CTPYKTYpHBIMH 3JeMeHTamMu Teopun. O0oOuieHue
3HAHUHN — 3TO BBISIBICHUE KAu€CTB, OTHOLUIEHUM, TEHICHIINI pa3BUTHS,
00BEKTOB U TIPOLECCOB HCCIEIOBaHMs, Ha OCHOBE KOTOPBIX
MIPOUCXOIUT (POPMHUPOBAHNE HHHOBAIIMOHHBIX HAYYHBIX HAIIPABIECHUH,
TIOHSTHH, a TaKXKe MMPOUCXOTUT MpeoOpa3zoBaHue 0OHEKTOB.

O06o0mieHre ¥ cUCTeMaTH3aIMs 3HAHWHA B MPOIECCE M3yUEHHS
MaTeMaTuK{, MOMOIaeT YCTAaHOBUTH CBSI3H MEXIY H3YYaeMbIMH
TEMaMH M pazjenaMu y4eOHOH mporpamMbl. CHcTeMaTH3alus MOXKET
MIPOBOANTHCS KaK Ha KaXKJOM YpOKE, TaK M II0CIE U3Y4YEHHS TEeMBI.
[Mpoucxomur  mocnemoBarenbHOE  (OPMUpPOBaHHE  OOOOMIEHHBIX
3HAHMH, CIIOCOOHOCTh TBOPYECKH NPHUMEHSTH NMOJTyYCHHBIC 3HAHUS B
pasnmuHbIX cuTyanusax. OOoOmeHHWe 3HaHWMH, B CBOIO OYepenb,
MPEAINoJaraeT uX CUCTeMaTH3alHUIO.

B 3aBHCHMOCTH OT MX POJIM ¥ MECTA B IIPOIIECCE OOyUCHNUS, MOKHO
BBIJEIIUTH CIIEAYIOIINE 3TAIbl 0000MICHHUS M CHCTEMATH3alNY 3HAHHH:

1) mepBuuHOE O00OOIIEHUE OCYIIECTBISIETCS B  IpOIEcce
BOCIIPUSATHS M OCO3HAHHA y4eOHOTO MaTepHaa,;
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2) 4aCTHOE WM MOHATUHHOE 0000IIEHHUS OCYIIECTBISIOTCS HA YPOKE B
nporecce paboThl HaJl YCBOCHUEM HOBBIX MOHSTHI;

3) mnoypouHoe o00OOIIEHHE ¥ CHCTEMAaTH3alUs IPEANOJIaracT
ompejieJieHue MEXIy H3YYaeMbIMU TOHATHAMH OOIMUX TNPH3HAKOB |
CBOWCTB, 00BbEIUHEHHE YCBOCHHBIX MOHATHI B CHCTEMBI, PACKPBITHE CBA3EH
Y OTHOILICHUH MEXIy dJEMEHTAaMH JaHHOW CHCTEMBI M PACIIOJIOKEHHE UX B
OTIpe/ICTICHHOM IMOPSIIKE;

4) TtemaTudeckoe OO0OOIICHHE W CHCTEMAaTH3alus OO0CCIeUYnBAIOT
YCBOCHHE 1IEJIOH CUCTEMBI HOHSATHUH, U3y4aeMbIX B TEUCHHE OMPECICHHOTO
BpPEMEHU;

5) uToroBoe 00OOIICHUE 1 CHCTEMATH3AIHS CITYXKAT ISl yCTAHOBICHUS
CBsI3e M OTHOLICHUWH MEXAy CHCTEeMaMH 3HaHUH, NPHUOOPETEHHBIX B
MpoLecce OBJIaJACHUsS EIBIM KYPCOM;

6) MeXIIpeaMEeTHOE O0OOIICHUS U CHCTEMATU3aIUs OCYIICCTBISIOTCS
1O psily IpeIMETOB (HapuMep, MaTeMaTHKH, GU3UKH, THPOPMATHKHU U JIp.)
Ha CIICIHATBHBIX YPOKAaX MEKIPEAMETHOIO 0000IIAIOIIEr0 TOBTOPCHUS.

[IpaBunabHO OpraHu3yst y4eOHYIO AEATENbHOCTh YYalllMXCs, YUHUTelNs
MOTYT OLCHUTH 3HAHHS, HABBIKK M YMEHHs, KOTOpPbIE MPUOOPETAIOT
yualuecs, CBOEBPEMEHHO OKa3aTh COOTBETCTBYIOIYIO TIOMOIIb U JIOCTHYb
MOCTABJICHHBIX 00pa30BaTENbHBIX I[eJei. B COBOKYITHOCTH 3TO cO31aeT
OnaronpusTHBIE  yCJOBUS IS (OPMHUPOBaHHS  MMO3HABATEIBbHBIX
CMOCOOHOCTEU yYalMXCsl, a TAK)Ke AKTUBH3ALHI0 MX CaMOCTOSITEIHHOM
paboThl Ha ypOKaX MaTeMaTHKH. YCIENTHO OpTaHu3ysl CHCTEMaTH3aIUIo
3HAHUH ydamuxcs, Y4uTesd MOr'yT HE TOJIBKO OIICHUTH YCBOCHUE MaTCpuUalia
YUCHUKAMH, HO 1 ONPCACIIUTD CO6CTBeHHI)Ie yCeXu U HEYIa4u.

Jlutepartypa
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MATEMATHYECKOE MOJEJIMPOBAHUE TUHAMUKHU
YU CJIEHHOCTH MUKPOOPI'AHU3MOB B
HE®TE3ATPS3HEHHOI MMOYBE

EsxeromHoe KOMMYECTBO pa3iHBaromieiicss HeQTH 1 HEPTEIPOLYKTOB B
Poccun B cpegnem coctaBiser 19-20 MIH TOHH B TroA, MO3TOMY
BOCCTAHOBJICHHE TIOYBHI SBISETCS aKTyalbHOW mpoOieMoil. KoMImoHeHTH!,
KOTOpBIE BXOAAT B COCTaB HE(DTH OKA3BIBAIOT OTPHIATEIFHOC BIMSIHHUE HA
MECTHBIC KHBBIC OPraHU3MBI M IPUBOJIAT K ICTPaIAI[HH [TOYBBI.

U3-3a croHOCTHM TPOIECCOB, NPOTEKAIONIMX B MOYBE, IS HUX
ONHMCAaHUS MPUMEHSIIOTCS TOCTATOUHO CJIOXKHBIE MaTeMAaTHYECKUE MOJIEINH,
KOTOpbIC JOJDKHBI ~ yYUTHIBATH MATh CTaaddl W3MCHCHUS  MAcChl
MHUKPOOPraHM3MOB B He()Te3arpsA3HEHHOW IOYBE: B3PBHIBOOOPA3HOTO
OTMHpaHUs, aJanTalyH, JUHEHHOTO W OSKCIOHEHIMATBHOTO pOCTa,
crabunm3anuu [1].

Craaust B3pBIBOOOPA3HOTO OTMHpAHWS TPU HU3KUX KOHIEHTPAIHIX
MOJUTFOTAHTa MOJKET BOOOIIE OTCYTCTBOBaTh, a CTAagUs CTAOWIM3aldd
MPAaKTUYECKH HUKOTIAa HE COBMAfgaeT C YPOBHEM YHCICHHOCTH
MHUKPOOPTaHU3MOB B HE3arpsA3HEHHOW TI0YBE U B TCUCHHE €Ill¢ MHOTHUX JIET
unet commkenue atux yposueit (Puc.1.) [1].

cTamA CTAmIA
1 l®3pm PATHOR I o
rufemm pocTa

CTaaHA
€ T G BLI3ALIIEL

CTAIIA AJATITAI

CTAMIA
JKCIIOHEHIITAJIEHOT 0
pocTa

OTHOCHT eTBHOe
KOIIT4e (TBO

o

tn

Bpems,
Mec.

Puc.1. Cranguu u3MeHeHus: MacCbl MUKPOOPTraHU3MOB.

MateMaTnueckass MOJENb JAaHHOIO Mpolecca 3afaeTcsi B BHJIE
crenyromei cucteMsl auddepennranbaex ypasHenuid (CAY):
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B M-M(t)( N(t)-y ) N(tz
dt =M (t) B, + M (t) “ B,+N(t)) (0,9+t)"

=i e )

M (t)+B, N (t)

dN, (t) —_5N (t)
awy
o N, (t)+ N, (t);

1)

rae N(t) — xounnentpanus vHedru; N1(t), N2(t) — xoHeHnTpauuu gonei

HedTH, pa3naraeMpIX MoJi BO3ACHCTBUEM OMOJIOTHUECKHX (DaKTOPOB MOYBHI

U (U3UKO-XUMHYECKHX (PaKTOPOB, COOTBETCTBEHHO; t — Bpemsi, B Mec, Mo 1

M(t) — HavampbHas KOHIEHTPAIMS W KOHICHTPAIMS MHKPOOPTaHH3MOB B
MOMEHT BpeMeHU t.

Ilpn w3meHeHnn KoHueHTpauuu M(t) yuuTBIBaeTCS CyMMapHOe
JedicTBie Tpex  (aktopoB: 1) B3psIBOOOpa3HBI  XapakTep THOETH
MHKPOOPI'aHH3MOB B TEYEHHH IIEPBBIX JTHEH MOCIe 3arpsa3HEeHNs; 2) XapakTep
rubean B 3aBUCHUMOCTH OT KOHLEHTpauuu HepTH U OHOMAcCh
MHKPOOPT'aHM3MOB B BHUJE NPOW3BEACHHS JIOTHCTUYECKOW (YHKLUH JUIs
MHKPOOPraHH3MOB M (yHKIMM MoOHO ais HeTH, TOC ) ONpenenser

YpOBEHb 3arps3HEHUs, HWXKE KOTOpOro He(Th OKaszplBaeT HA000pOT
CTUMYIHPYIOIlee BO3JCHCTBHE HA IOYBEHHBIE MHKPOOPTaHU3MBI; 3)
BBIPAXKAET POCT MACChl MUKPOOPTaHU3MOB [1].

Just N1(t) ncrone3yercs cymMMa JByX CllaraeMbIX, IEPBOE YUUTHIBACT
TO, YTO CKOPOCTBH JIerpajalli HeTH 3aBUCUT OT Ha4aJbHOW KOHLEHTPALH
MHUKpPOOPIaHU3MOB B IIOYBE, BTOPOE - MPOM3BEACHUE IBYX (yHKIMH MoHO,
KOTOpO€ TOKa3blBAaeT BJIMSHHE COXPAHUBIIUXCS MHKPOOPTraHW3MOB Ha
CKOPOCTB Pa3JIoKeHUsI HeTH, U - KOIDPUIMEHT Oronerpaganuy HedTH.

Ipun wu3meHennn kouneHtpanuu N2(t) yuuThIBacTCSI pasioKeHHEe
HedTH 1moJ Bo3eHcTBHEM (DU3UKO-XUMUYECKUX (PAaKTOPOB.

Jos pemenus nanHon CIIY (1) ucnonb3yroTes Clieyrommue HadaabHbIe
yeaousi: M(0) = Mo, N(O) = Ng, N1(0) = oNo, N2(0) = (1-o)No.
Koadpduurent o ompenensier dacTp HePTH, pa3igaraeMyi0 C HOMOIIBIO
TONBKO Ononornueckux (aktopoB. B kauectBe ko3 duumenros CAY (1)
MO’KHO B3SITh JaHHBIE SKCIIEPUMEHTOB, MIPEUTOXKEHHBIE B pabote [1].

Jlurepartypa
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3AHUMATEJIbHBII MATEPHUAJI IO ®U3UKE KAK CPEJICTBO
PA3BUTHUSA TIOSHABATEJIBHOI'O HHTEPECA
OBYYAIOLINXCSL

AKTyaJIbHOCTh HCCIEJOBaHHMA. B COOTBETCTBMM C TpeOOBaHHMAMH
denepaabHOr0 roCyIapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO
obmero obpazopanus (PI'OC OOO) MUYHOCTHBIE PE3yNbTaTHl OCBOCHUS
OCHOBHOH oOpa3zoBaTenmbHOH mporpaMmbl OOO  MOIDKHBI  OTpaXkaTh
(OopMHpPOBaHUE OTBETCTBEHHOI'O OTHOLICHWS K YYEHHIO, TOTOBHOCTH U
CIOCOOHOCTH OOYYaKOIIMXCsI K CaMOPa3BUTHIO M CaMOOOPa30BaHHIO Ha
OCHOBE MOTHBALIMM K OOYyYEHHIO M ITIO3HAHWIO, OCO3HAHHOMY BBIOOpY M
MOCTPOCHHIO  AajbHeileld WHAMBUAYalbHOW TpaekTopuu Ha Oase
OPUEHTHPOBKHU B MHpe Mpodeccii 1 npodeccCHoHaIbHBIX NPEANOYTEHHH, C
yu€TOM yCTOWYMBBIX MO3HABATENbHBIX HHTEpecoB. Takum oOpazom, cpenu
MHOTHX H7eH, HalpaBJICHHBIX Ha COBEPLICHCTBOBAHNE YUE€OHOTO Iporecca,
OJHOM M3 caMbIX 3HAYUMBIX SBIAETCA MIesd (OPMHUPOBAHMSA M Pa3BUTHUS
MIO3HABATEJIFHOTO MHTEpPEca Yydalmuxcsi. OTa Haes CIYXHT IIOBOJOM
OTBICKAHMSI TAaKUX CPEICTB, KOTOpHIE NPHBIEKaIN Obl K ceOe YUEHHKOB,
pactonaraiay Ob UX K COBMECTHOU JESITEIPHOCTH C yauTeseM. [1]

ITo3HaBaTenbHBIH MHTEPEC CHOCOOCTBYET aKTHBHOCTH, ydallUXcs Ha
ypoKax M pOCTy KadecTBa 3HaHMH. Bce 3To0 oTpakaeT axTyalbHOCTh
MpoOJeMbl  Pa3BUTHS TIO3HABATEIBHOTO MHTEpeca IIKOJBHHUKOB IS
COBPEMEHHOTO MOCTPOCHUs y4ebHoro mporecca. [1]

Ceronns, ¢Qu3uka 3aHUMaeT 0co00€ MECTO CpeAd IKOJIbHBIX
mucrumuiiH. Kak y4eOHbIi peaMeT OHa HampaBjieHa Ha (popMHpOBaHHUE Y
yyaluxcss HaydyHOH KapTuHbl Mupa. Pusmka QopmupyeT TBOpUecKne
CHOCOOHOCTH Y4YaIlluXcsi, UX MHPOBO33pEHHE M YOEXKICHUS, CIIOCOOCTBYET
BOCITUTAHUIO BBICOKOHPABCTBEHHOH JIMYHOCTH. OJTa OCHOBHas IIEJb
o0y4yeHust MOXeT OBITh JOCTHIHYTa TOJBKO TOTZAA, KOTJa B IIpolecce
oOy4yenust OyzneT cOpMHUpOBaH HHTEpPeC K 3HAHUSAM. BakHyio poins B
peLIeHn: NPOoOIeMbl pa3BUTHS TO3HABATEILHOTO MHTEpEca O00YJalomnXCs
Ha ypoKax (M3UKM OTBOJAWTCS 3aHHUMATEIBHOCTH, KOTOpas IpEACTaBISET
coboif  mpueM, BO3JACHCTBYIOIIMKA Ha  YyBCTBA  OOYYaroImIerocs,
CHOCOOCTBYIOIINI CO3MaHHMIO MOJOXKUTENBHOTO HACTPOS K YYCHHIO H
TOTOBHOCTH K aKTHBHOW MBICIMTEIBHON IEATEIBHOCTH. [2]
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[TpuBenem oauH U3 TPUMEPOB 3aHUMATEIBHOTO MaTepHaa 1o (Gu3MKe,
npu u3ydeHuu Temsl " Tpenue". YueHuku 7 knacca 3HalOT O CyIIeCTBOBAHUU
TPEHUs, 0 TOM, YTO TPEHHE MeIIaeT ABMKEHHIO, HO HACKOJIBKO 3HAaUUTeNIbHA
POJb TPEHUS B IPUPOJIE U TEXHUKE, OHHU He MpeacTaBiaoT. Haunnas ypok ¢
BIIEUATJIAIONIEH KapTUHBI “MHpa 0€3 TPeHHs , MOXKHO CO3/1aTh CUTYaIHIO
yAuBICHUSA, BO30YKIast MOO03HATEIFHOCTH pedsarT. B 7-8 kimaccax xoporme
pe3ynbTaTel AaeT oOpalieHHe K CyOBEKTHBHOMY JKH3HEHHOMY OIIBITY
YUaIIIXCsL.

ITpumep: cTOs Ha JBDKAX, HE NMPOBAIMBACIILCS B CHET, a B calorax
MPOBAIMBACIIBCS; OCTPHIM HOXOM pe3aTh Jerde, 4YeM TYIBIM; (OPTOUKH
OOBIYHO AENAIOT HaBepXy, a OaTtapen OTOIUICHHUA — BHU3Y [3]

Taxum obpazom, 3aHUMAaTEIbHBIN MaTepHan BBI3BIBACT
MO3HABATENIbHBI HMHTEPEC YYallUMXCs, YTO CIIOCOOCTBYET aKTUBHOMY
M3y4YCHUIO (PU3UKHU U POCTY KauecTBa 3HAHHUU.

Jlutepartypa

1. [leiixuna, A.1O. Ilo3HaBaTenbHBINH HHTEPEC: CYLIHOCTH U TIPOOIIEMBI
n3ydenus / A.1O. Jlelikuna. — M.: MIIT'Y, 2007. — 475 c.

2. T'ame3o, M.B. Bo3pactHas u memarormdyeckas ncuxonorus / M.B.
T'ame3o, E.A. IlerpoBa, JL.M. Opiosa, E.Il. IlerpoBa. — M.: BUHOM.
Jlabopatopus 3HaHMIA, 2003. — 512 c.

3. Eropoga, U.A. CoBpeMeHHBIE 0COOCHHOCTH MPETIOAABAHUS (PH3UKHI
B cpenHeit mkone / U.A. Eroposa // B cOopuuke: Hayka B coBpeMeHHOM
mupe. Marepuansl XXXI MexayHapogHOH — Hay4yHO-IPAKTUYECKOM
koH(pepenunu. CoopHUK Hay4HBIX TpynoB. — 2018. — C. 50-53.

MImeneB A.H.

b® YVYHuT, r. bupck, Pb
Manvyes J[.B., k.x.H., Ooyenm
shmeliov.135@mail.ru

MNPOEKTUPOBAHUE MPOTOTUIIA CUCTEMBI YUETA
NPOI'PAMMHOTI'O OBECIIEYHUSA

CoBpeMeHHBIE HPENNPUATHS HEMBICIUMBI  0€3  MCIIOJIb30BaHMS
nporpammHoro obecrieuenus (I10), kotopoe obnierdaer ¥ aBTOMaTH3UPYET
MHOTHE Tiporecchl. OmHAKO, C pPOCTOM KOJHYECTBA HCIOIB3YEMBIX
MPHIOKEHUH, TIPOUCXOIUT yBEIHYCHHE 00BeMa NAaHHBIX [UI yIPaBICHUS.
PyuyHo#i ywer mporpaMMmHOTO oOOECmedeHHsT MOXKET CTaTh KpaiHe
TpymoeMkuM ©  HedddekTuBHBIM.  Pa3paboTka  cHCTeMBI  yd4eTa
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NPOTrPaMMHOTO  O0ECIIEYEeHUs] CTaHOBUTCS HEOOXOJMMOCTBIO, YTOOBI
obecrieunTh 3P PeKTUBHOE YIIPaBICHHE JIMIEH3NUSIMU 1 CHIKEHUE U3/IEPIKEK
Ha [POrpaMMHOe 00ecIeYeHHeE.

Cucrtema ydera NpOTrpaMMHOIO OOECIIEUEHHs SBISIETCS Ba)KHBIM
WHCTPYMEHTOM JUIS YIIPaBJICHUS U KOHTPOJIS 32 POLIECCAMH HCIIOIb30BaHUS
U OOCIy>XMBaHHSA MPOTPAMMHBIX MPOAYKTOB. DTO PEHICHHE [UIA ydeTa U
nuBeHTapm3anuu 110 W JWIEeH3Wd Ha KOMIBIOTEpax JOKAJTBLHOW CETH,
MTO3BOJIAIONIEE aIMHUHHUCTPATOPaM BECTH 0a3y JaHHBIX KOPIOpaTHBHBIX [T-
akTUBOB. [Ipm HammMuMu mTpaB  aAMHUHUCTPATOpa  IIOJNB30BATEIHN
«Yd9er mporpaMMHOTO 00eCTIeYeHUSD» MOTYT TPOCMATPHUBATE U OTCIIC)KUBATh
W3MEHEHHSI B CIIMCKaX MPOTpPaMM, YCTAaHOBIICHHBIX Ha PaOOUYMX CTaHIIHIX
CeTH.

OpHoit U3 mpoOJsieM HCMONB30BaHuS coBpeMeHHoro IO s yudera,
SABJIACTCA €ro 3aBUCUMOCTb OT MHOCTPAHHBIX TeXHOJ’IOFHﬁ, MMPpOU3BOAUTECIIN
KOTOPBIX MOAACPKUBAIOT CAHKIHUU IMPOTHUB Poccun. KpOMe TOro, CaHKIUH
MOT'YT OI'paHU4YUTh JOCTYII K OOHOBJICHHAM U TEXHUYECKOHN MOAJACPIKKE IJIsA
nanHoro 1O, 4ro MoXeT mpuBEeCTH K mHpoOiieMaM ¢ 0e30IacHOCTBIO U
CcTaOMIIBHOCTBIO PabOTHl CHCTEMBI. B HEKOTOPBIX CiIydasX OHH MOTYT
MIPUBECTH K TOMY, YTO KOMITAHUH y>K€ HE MOTYT UCIOJIb30BaTh HHOCTPAHHOE
[1O u BEIHYXJCHBI HCKATh alIbTCPHATUBHBIC PEIICHUS.

PaccmoTrpuM npenmytiecTBa pa3padbotku cooctBeHHOTO [10:

1. VnpuBHUOyaNbHBINA MMOAXOM;: TIPH pa3paboTke COOCTBEHHOH CHCTEMBI
ydeTra MpOrpaMMHOr0 O0ECHeYeHHUs] YYUTBIBAIOTCS BCE OCOOEHHOCTH
KOMIIaHWHW, BKJIIOYas crenupuky Ou3Heca, CTPYKTypy YIpaBleHHs,
Tpe6OBaHI/I$[ K OTYCTHOCTHU U T.AO.

2. DQGeKTUBHOCTB: COOCTBEHHAss CHCTEMa Yyd4eTa MPOrPaMMHOIO
O6eCHe‘IeHI/Iﬂ IIO3BOJISICT YHOPOCTUTH )44 ABTOMATU3UPOBATH MHOTHUC
MIPOIIECCHI, YTO 3HAYUTEIIHHO MOBHIMIAET 3((PEKTHBHOCTH paOOTHI KOMIAHHH.

3. HanexxHocTh: cOOCTBEHHast cHcTeMa ydeTa IPOTrPaMMHOTO
oOecrieueHHs] MO3BOJISIET OOECIEUHTh BBICOKYIO CTENEHb HAJEKHOCTH M
3alIUTHl JAHHBIX, TaK KaK e¢ pa3padaThIBalOT, W HACTPAWBAIOT TOJ| CBOU
HYKIBL.

4. TmOKOCTB: BO3MOXKHOCTH OBICTPOH MOJEPHHW3ALNH, aJanTanud |
MoJU(UKAIIMK COOCTBEHHOW CHCTEMbI ydeTa IMPOrpaMMHOT0 o0ecredeHus
MTO3BOJISIET JIETKO M OBICTPO BHOCHUTH M3MEHEHHS B CTPYKTYpYy ydeTa, 4To
0COOEHHO Ba)KHO MPH OBICTPOM Pa3BUTHH KOMIIAHUH W H3MEHEHHSIX yCIIOBHH
pBIHKA.

5. HezaBucuMoCTh: pa3paboTka COOCTBEHHOW CHCTEMBI ydeTa
MIPOTPAMMHOTO O0eCIIedeHHs O3BOJIIET N30eKaTh 3aBUCHMOCTH OT JAPYTHX
MTOCTABIIMKOB, CBSA3aHHYIO C JCIIOJIF30BAaHHEM CTOPOHHUX CEPBHCOB M
MIPOrPaMMHBIX PEIICHUI.
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@OyHKIMOHUPOBAaHUE CHCTEMBI OCYIIECTBILSIETCS ITyTeM J00aBlICHUS
nporpamMmucToM nHpopmanuu 06 ycranosineHHoM 10 B jokanbHyto 0asy
JIAHHBIX, TIOCPECTBOM HCIIOIb30BAHMS pa3paOb0TaHHOTO PUIIOKEHHUS.

Kontpons 3a paboTOii cHUCTEMBI  OCYIIECTBISETCS  CTApIIMM
COTpPYTHUKOM, KOTOPBIH ITyTEM 03HAKOMJICHHUS C OTYETaMH, (POPMHUPYEMBIMU
B TNPUIOKCHWH, MMEET IEJIOCTHYIO KapTHHY COCTOSHHS INPOTPaMMHOTO
o0ecrieueHNs IPEAIPHUATHSL.

CxeMaTHYHO B3aMMOJEHCTBHE C CHCTEMOI IPEICTAaBICHO HA PUCYHKE
HITXKE.

06cnyxuBaHue
6a3bl AaHHBIX

Aobasnenne
uHbopmauum o6
umetowemca Mo

Mporpammuct

Mpeaocrasnexnune
oTueTHOCTH

Crapwmii
COTPYAHMK

Pucynok 1. ®yHKIMOHATBHBIE BO3MOXKHOCTH OIIEPATOPOB
CtpykTypa 0a3bl JaHHBIX ITPEIICTABIICHA HA PUCYHKE HIKE.

KaTeropus

Koa kareropis

AYAMTOPHA

Komnbiotepsi

Mporpammuoe oBecnedenme

Fporpanmsoe Koa M0: Keunesore
- Kon ayauTopun ofiecneuetie o

Viwa 1K
-Ki

S

ronaenroe 10

Monb3oBatenu

b flava xonua

- Norm

- Mapons

Pucynok 2. Madonorudeckas MoJienb 0a3bl TaHHBIX
Peanmsanust mpoekTa mpomsBeacHa Ha s3bike C#.  Murtepdetic
MporpaMM MaKCHUMaJbHO MPOCTOW W MOHATHBIA. [Ipumepsl 0kOH mporpamm
MPEJICTAaBJICHBI HA PUCYHKAX HUKE.
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MS Office 2011
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Pucynox 4. Pe3ymnbtaT cocraBieHus otdera 1mo uMeroremycs [10
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Hassarme

PaspaBoras:

Kareropus 110

CocTomme niuens

Konimectso musHsi

| Mpocposemee nusaim Plowex 1K e

Pucynok 5. Tlporecc nobasnenus HoBoro 110
Takum oOpa3oMm, pa3paOOTaHHBIM MPOTOTHII CUCTEMBI ydeTa
MPOrPaMMHOTO OOecreueHus] TMO3BOJSIET OCYHIECTBISATh JEATEIbHOCTh
KOHTpouis 3a coctostHreM 110 mpeanpusTusi, 1axe B YCIOBHUAX HBIHEIIHETO
CAHKIIMOHHOIO JaBICHUS.

Jlurepartypa

1. Anam, @pumen ASP.NET 4.5 ¢ mpumepamu Ha C# 5.0 mns
npodeccronanoB / ®pumen Amam. - M.: [manexkrtuka / Bumbsmc, 2021.
-2792 c.

2. Kmumos, A. C#. Cosetsl mporpammuctam / A. Kimumos. - M.: BXB-
IetepOypr, 2018. - 544 c.

3. dunenosB, Muxaun bubmus C# / Muxaun dunenos. - M.: BXB-
IerepOypr, 2021. - 560 c.

Mymuios K.A.

b® YYHuT, r.bupck, Pb
Manvyes JI.B., k.XUM.H., OOyeHm
kosshumilov@mail.ru

OB D®PO®EKTUBHOCTU ABTOMATHU3ALIMA
WH®OPMAILMOHHBIX ITPOLIECCOB OTJIEJIOB CHABXKEHMUSI
OPTAHM3AILIAM

B coBpeMeHHBIX YCIIOBHSX, TJ¢ OWU3HEC-NPOLECCH CTAHOBITCS BCE
Oornee CIOXHBIMH U JUHAMUYHBIMH, aBTOMATH3alUs WHQPOPMAIIMOHHBIX
MIPOIIECCOB  OpPTaHW3AlNN, YUYPESKICHUH  CTAaHOBUTCS  HEOOXOAMMOM
COCTAaBIISIOMIEH IS TOBBIICHUS 3(PPEKTUBHOCTH WX PabOTHI B IEJIOM H
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oT/ena CHa0KeHUsI B YaCTHOCTU. ABTOMATH3alMUs MO3BOJISIET 3HAYUTEIHHO
COKpaTUTh BPEMsI BHINIOJIHEHHS 3a/1a4, YMEHBIIUTh BEPOSITHOCTh OIIMOOK U
CHHM3MTb 3aTPaThl HA TPYAOBBIE PECYPCHI.

Taroke, aBTOMaTn3alys MO3BOJISIET MOBBICUTH TOYHOCTH U CKOPOCTH
BBINIOJTHEH U 3a/]a4, HCKIIFOUMTh PUCKU BOSHUKHOBEHMS PoOIIeM B IpoLiecce
cHaOXeHHMs  opraHWszanuu. lIpm 3TOM, aBTOMAaTWM3alMs  CHIKACT
TPYZR03aTpaThl COTPYIHUKOB, YTO MOXET IPHBECTH K COKPAIICHHIO IITATa U
COKpAIICHUIO PACX0I0B Ha OILIATY TPYyAa.

ABTOMaTH3anus MPOLECCOB B OTENEC CHAOXKEHUS TAaKXKE MPUBOIUT K
YMCEHBIICHNIO KOJIMYECTBA OIIMOOK 1 HEJJ0YETOB, KOTOPBIC MOTYT BOSHHKATh
IIPY PYYHOM BBINIOJIHEHHH 3aJad. JTO yIydIlaeT KauecTBO paboThl OTxena
CHA0>XEHHMsI ¥ TIOBBIIIAET yIOBJIETBOPEHHOCTh KIIMEHTOB KOMIIAHUH.

CucrteM aBTOMaTu3allMyd JOCTaTOYHO MHOro. OHHM MOTyT OBITh
NPEACTaBICHbl MHOTO(QYHKIMOHAJIBHBIMU UH()OPMALMOHHBIMUA CUCTEMaMU
WIN TPEJCTaBIATh U3 ceOsl aBTOMATU3AIMI0 KOHKPETHOro padouero mecra
corpynuuka. OIHUM K3 NPUMEPOB pealu3aly aBTOMAaTH3aLUU B OT/ElNe
CHaOXXEHMsI MOXET CIYXHTh CHCTeMa ympasieHus 3amnacamu (Inventory
Management System). Takas cucrema TO3BOJSET aBTOMATHYECKU
OTCJIS)KMBATh KOJMYECTBO M CTOMMOCTB 3aI1acOB Ha CKJaje, PEeryJMpoBaTh
3aKa3bl ¥ MOCTABKH, ONPENEISITh HEOOXOJMMOCTh IOTIOTHEHHS 3aIacoB U
MHUHAMH3HPOBATh M3JIEPKKH Ha XpaHEHHE H YIPABJICHHUE 3aIlacaMy.

YBenuuuBaeTcs NMpeAyioKeHHe MOJOOHBIX cucteM u oT Poccuifcknx
npousBoputeneit: «BUT.CTPOUTEJIbCTBO /Cuabxenune u ckiam» (OT
koManuu 1C), «Craoxeneny (ot AJITUYC CODT), «Knapuc ynpasneHue
cHaOxennem» (Web cucremMa aBTOMATH3allMU OTAEIOB CHAOXKEHHUS
MIPOU3BOJICTBEHHBIX U CTPOHUTENBbHBIX Kommnauuit), «AJITUYC — OMTC»
(roToBHIif K paboTe MpOrpaMMHBIN MPOAYKT, aBTOMaTH3UPYIOMUil paboTy
OT/IeJIa MaTEePHUATbHO-TEXHUIECKOTO CHAOXEeHNST) M MHOTHE JpyTHE.

BakHBIM acrieKTOM aBTOMAaTH3alMd B OT/EJe CHAOXKEHUS SBIISETCS
UCIIONIb30BAaHNE CHCTEM 3JIEKTPOHHOH KOMMEPIMH, KOTOPBIE ITO3BOJISIOT
3aKa3blBaTh TOBAPHl M YCIYru 4epe3 MHTepHET. DTO ympolIaeT Mpolecc
3aKa3a M CHIDKAeT BEPOSTHOCTh OIIMOOK B HEM, a TaKXKe I03BOJISIET
COTpYIHHMKAaM OT/eNa CHA0XXEHUS OSKOHOMHTb BpeMs Ha IIOHCKE
MIOCTABIIMKOB U TOBApOB.

Jns onieHkH 3()(PEKTUBHOCTH aBTOMATH3AIMKU B OTAENe CHAOXKEHUS
MOJKHO HCIOJB30BaTh TaKWE IIOKA3aTeNM, KaK ypPOBEHb ABTOMAaTH3AIWU,
BpeMs BBINIOJHEHHS 3a]iau, KOJMYECTBO OIIMOOK, 00BEM COKpAIlEeHHBIX
3aTpaT U T.1.

HexoTopsle poccuiickue KOMIIAaHWHU YK€ BHEIPHIM aBTOMATH3ALMIO B
CBOM TIPOTIECCHI CHA0XKEHMSI M TTOJTYYHITH 3aMeTHBIN 32 dekxT. Hanpumep:
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"MaruuT", ofHa W3 KpymHeHmuxX po3HUYHBIX ceTell B Poccum,
AaBTOMAaTH3MPOBAJIa MPOLIECCHI 3aKa3a TOBAPOB U CHA0KEHHS BO BCEX CBOUX
Mara3uHaX, 4TO MO3BOJIMJIO COKPAaTHTh BpPEMsl Ha 3aKyNKH M YBEJIUYUTH
TOYHOCTH IIPOTHO3MPOBaHUs npoaax. Komnanus 3assiser, 4ro OGiarogaps
aBTOMATH3alMH yJIAJIOCh CHU3UTh pacXoibl Ha cHaOxeHue Ha 10-15%.

"PocTesiexoM", KpymHeHImii poBaiiaep nuppoBsx yciayr B Poccum,
aBTOMATH3MPOBAJI MPOLECCHl 3aKyNOK M CHAOXKEHUS B pPaMKaxX MpPOEKTa
"YmHas 3akynka'. Kak pesymeTar, ymajnock IMOBBICHTH 3((EKTHBHOCTD
3akynok Ha 30%, cOkpaTWTh BpeMsl Ha 3aKylKH B [Ba pa3a U CHHU3HTHh
KOJIMYECTBO OLINOOK B 3aKa3ax.

"M.Bugeo-Jubaopano", kpynHeiimas poccuiickas po3HHYHAs CETh 1O
Mpo/aXxe MEKTPOHUKH, TAKXKE BHEIPUIa aBTOMAaTU3AIMIO B CBOU IPOLIECCH
cHaOxenunsi. Komnanus 3asBisier, 4To 0Jarogaps 3TOMY yAaloch YCKOPUTh
MOCTaBKU TOBAapOB B MarasuHbl Ha 15-20%, CHU3UTH pacxo/ibl Ha CHaOKeHNE
Ha 10-15% u yBenTUUUTH TOUHOCTH MPOTHO3UPOBAHUS ITPOAAK.

OTH npuMepsl IOKa3blBalOT, YTO AaBTOMATH3allUs IPOIECCOB
CHa0XeHUsI MOXKET NPUBECTH K 3aMETHOMY yBeIHYECHUIO 3 PeKTHBHOCTH U
CHIDKEHHIO PAacX0/I0B AJIsl KoMnaHui B Poccun.

Takum 00pa3oM, aBTOMATH3aLMs ITIPOIECCOB B OTJENIE CHAOKEHUS
MPUBOAMT K CHIDKCHUIO BPEMEHH, 3aTPAuYCHHOTO HA BBHITIOJIHEHNE PYTHHHBIX
337124, 4TO MO3BOJISIET COTPY/THUKAM OTAENa CHaOkeHus Oosee 3P PeKTHBHO
HCIIONIb30BaTh CBOE pabouee BpeMmsl.

Buenpenne  aBromaTm3anmmu B OTAen  cHaOxkeHuss  TpeOyer
3HAYUTEIbHBIX 3aTpaT Ha MPHOOpPETeHHE M BHEAPEHHE COOTBETCTBYIOLIMX
MPOTPAaMMHBIX M amMapaTtHeIX cpeacTB. OpHako, Ha JOJITOCPOYHOMN
MEepCHEeKTHBE, aBTOMATH3AIMsI MOXKET 3HAYUTENbHO COKPATUTh 3aTpaThl Ha
MEPCOHAN U TIOBBICUTH 3PPEKTUBHOCTH PabOTHI OT/IENa CHAOKESHHUS.

B 3akmroueHHH MOXKHO CKa3aTh, YTO OPraHM3AlUsAM PEKOMEHIYeTCs
IPUHUMATh BO BHUMAHHE COBPEMEHHBIE BO3MOYKHOCTH aBTOMAaTHU3aLlUU C
UCIIOJIb30BaHUEM HWH()OPMAMOHHBIX TEXHOJOTHMH NpH IUIAHUPOBAaHUM M
YIPaBIEHUU CBOEH JESITEIBHOCTBIO.

Jlurepartypa

1. OdunmaneHeiii caitt cetn «Maraut»y © 2023 TTAO «Maraut.
2. Odunmanehenii caiit © 2023 TTAO «Pocrenekom.
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JAHAMMKA B HEUHEPIIUAJIbHOM CUCTEME OTCUETA

JIBroKyluecs Tena U3MEHSIOT CBOE MOJIOKEHUE OTHOCUTENIBHO APYTUX
ten. [lomokeHwe aBTOMOOWIS, MUAIIErocs WO MIOCCE, HM3MEHACTCS
OTHOCHTEIIFHO yKa3aTelneld Ha KIJIOMETPOBBIX CTONOAaX, IMOJOXKCHHE
KOpPaOJIs, TUIBIBYIIETO B MOpE HEAANEKO OT Oepera, MEHSIEeTCs OTHOCUTEIFHO
OeperoBoii THHUN. MeXaHHYECKOE IBI)KCHHE — 3TO IMPOLECC W3MEHECHUS
OTHOCHUTEJILHOTO TOJIOKEHUSI TEN B MPOCTPAHCTBE C TEYEHHUEM BPEMEHH.
MoxHO MoKa3aTh, YTO OJHO U TO XK€ TEJIO MOXET HMHaye MepeMeniaThCs
OTHOCHUTENBHO JIPYTUX TEl.

Takum 06pa3zoM rOBOPUTH O TOM, YTO KaKOE-TO TEJIO IBUKETCSI, MOKHO
JIMIIb TOTJA, KOI'ZA SICHO, OTHOCUTEJIBHO KaKOro ApPyroro Tejla — Tela
0TCUYEeTa, U3MEHWIOCH €TI0 NOJIOXKECHUE.

JnHaMuKka sIBIII€TCSI OCHOBHBIM pa3/ieliIoM MEXaHHUKH, B €€ OCHOBE
Jexar Tpu 3akoHa HproToHa. 3akoHbl HbIOTOHa BBIMOJHSIOTCA TOJBKO B
HHEPLUHMAJIBHBIX cHcTeMax oTcuera. OTHOCUTENBHO BCEX HHEPLHUAIbHBIX
CHCTEM JaHHOE TeJO ABIKETCS C OJMHAKOBBIM YycKopeHHeM w. Jlrobas
HEWHEpLHaJIbHas CUCTEMA OTCUETA IBUKETCSI OTHOCUTENBHO HHEPLUAIbHBIX
CUCTEM C HEKOTOpPhIM YCKOpDEHHMEM, II03TOMY YCKOpPEHHE Tejla B
HEWHEPIMANLHOM cucTeMe orcdeta w' OyaeT oTiaHdHO OT W. O003HAYNM
pa3HOCTh YCKOPEHUH Tena B MHEPLMAIbHOW M HEMHEpPUHUAJIbHON cucTteMax
CHMBOJIOM d.

w—-—w' =a. 1)

[lycte pesynmpTHpyOMmMAs BCEX CHII, OOYCIIOBJICHHBIX ICHCTBHEM Ha
JJaHHOE TEJIO CO CTOPOHBI Apyrux Tei, paBHa F. Toraa cormacHo BTOpoMy
3akoHy HpBIOTOHAa yCKOpEHHE Tella OTHOCHTEIBHO 000 WHEepIUambHON
CHCTEMBI OTCUETA PABHO

w=—F,
m

YckopeHHeM Tejla  OTHOCHUTENBHO HEKOTOPOM HEHHEPUUAIBbHOMI
CHCTEMBI MOYKHO B COOTBETCTBHH C (1) TIpeacTaBUTh B BUAE
1

w=w—-a=—F—a.
m

Orcroga cieayer, uto aaxe npu F = 0 Teno OymerT ABUTATHCS IO
OTHOIIEHHUIO K HEUHEPIIUAILHOM CHCTEME OTCUETA C YCKOPEHHEM — @, TO €CTh
TakK, Kak eCIi Obl Ha HETO JeHCTBOBAJA CHia, paBHas — ma. [1]
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Ortcrofa cienyer, 4To MpH OMHUCAHWUU JBHKEHHUS] B HEMHEPIUAIbHBIX
cucTeMax O0T4eTa MOXHO I0JIb30BaThcs ypaBHeHHeM HbloTOHa, eciiu Hapsay
¢ criamu, 00yCIOBJICHHBIMU BO3/ICHCTBHEM TEIl APYT HA JPYTa, YIUTHIBATH,
KaK Ha3bIBa€MbIe CHUIBI HHEPUUH Fj,, KOTOPHIE CIEIYIOT ITOJIaraTh PpaBHBIMHU
MIPOM3BEICHUIO MAcCHl Tela Ha B3ATYIO C OOpaTHBIM 3HAKOM Pa3HOCTH €ro
YCKOpPEHHUH 10 OTHOIICHHUIO K MHEPIMAIbHON W HEMHEPLIMAJIBHON CHCTEMaM
orcyera:

Fy, = —m(w —w') = —ma.

COOTBETCTBEHHO  ypaBHEHHE BTOpPOro 3akoHa HpioToHa B

HeHHepHHaﬂLHOﬁ CHCTEME OTCUCTAa 6y):[eT HUMETb BU]J]
mw' = F + Fy,. [2]

[Tosicaum Hale YTBEpKACHUE CJIEAYIOIIUM IIPUMEPOM.
HeI/IHepHI/IaﬂLHLIe CHUCTEMBI OTC‘IéTa, CUJIbI MHEPLHU XOPOIIO MPOSABJIAIOT
ceOs mpH YCKOPEHHOM TMOabEME WWIH crycke. Krak, HaOJIr0aaTeNh
HaXOJIUTHCS B 3aKPHITOH KaOWHE, KOTOpasi IBIKETCS ¢ yckopeHueM . Torma
BCE TeJa, HaXOIAIIHeCs BHYTPU KaOMHEI, OyIyT BECTH ce0s TaK, Kak eIl OBl
Ha HHX JeficTBOBaNa cuiia MHepIHMUu-My. B gacTHOCTH, pyKUHA, K KOHILY
KOTOPO MOJBEIICHO TEIO MAcChl M, PacTAHETCs TaK, YTOOBI yIpyras Chia
ypaBHOBECHIIA CHITy WHepIul —M(g. He mMest BO3MOXHOCTH «BBITIIIHYTHY 32
npeesl KAOWMHBI, HUKAKIMH OITBITAMH, TIPOBOANMBIMH BHYTPH KaOHHBI, MBI
OBl HE CMOIJIM YCTaHOBHTH, YeM OOYCIOBJIEHa cHila —MQ- YCKOPEHHBIM
JABUXKCHHUEM KaOWHBI WIIN HeﬁCTBHeM TrpaBUTAIITMOHHOTO IMOJIA 3emis.

Vcnonp30BaHne CHI  WHEPUMH  JaeT BO3MOXHOCTh  PEIIUTH
COOTBETCTBYIOIIYIO 3aJauy HEMOCPEACTBEHHO IO OTHOIIEHHIO K TaKOH
CHCTEME OTCYE€Ta, YTO YacTO OKa3bIBAeTCSI 3HAUYMTENBHO IIPOINE, UYeM
paccMOTpeHHe IBHKECHUS B MHEPIUAIBHON cucTeMe. [3]

Jluteparypa
4. AnemkeBnu B.A., Jlenenko JIL.I., KapaBaece B.A. MexaHuka.
YHuBepcureTckuit Kype oomeit ¢puznkn. Mocksa: 39 neu. 1., 201 1tupax 700
9K3.
5. M.B. Makcumenko, B.E. TomnoBko, W.B.Kmromkun, C.B.
CentomkuH. Teopermueckas mexanuka. Yacts 4. CI16: 2014.
6. U.B. CasenbeB. Kypc o0ueit puzuku. Tom1. Mocksa: 1977. - 416¢.
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CEPBUC PECTABPAIIUU CTAPBIX ®OTOI'PA®UI
HA OCHOBE HUCKYCCTBEHHOT'O UHTEJIJIEKTA

Palette — cepBHCc Ha OCHOBE MCKYCCTBEHHOI'O MHTEJIEKTA, IIPEBPALIAET
yepHO-Oenbie oTorpadun B nBeTHbie. CEpBUC HAXOMMUTCS B OTKPHITOM
JOCTYIIC U COTPYAHUYACT C OOJBIIMHCTBOM Opay3epoB. M300paxeHus
YOAJSIOTCS C cepBepa IOCIEe aBTOMATHUECKOW pacKpacKd CHUMKOB, a
ABTOPCKUE IpaBa Ha pE3yJIbTAaThl NIPUHAIJICKAT IMOJIB30BaTCIIAM HJ'IaT(bOpMI)I.

Jlnst ucionp3oBanus Palette, Hy)KHO 3aliTH Ha CalT TIATHOPMEI, a 3aTeM
¢ momorsio kHonku «Upload Image» 3arpy3uts ¢oto (puc.1). ITocie sToro
HCKYCCTBEHHBIN HMHTEIUICKT HAYMHAET OOpabOTKy — W depe3 HECKOIBKO
CEKyH/I BbIZIaeT 0a30BbIN BapuaHT (OTO B 1[BeTe. TaKke MOABISICTCS JICHTA C
pa3THYHBIME  QWIBTPaMH, TMO3BOJSIOMIAS IOJNYYUTH AallbTCpPHATHBHBIC
BapuaHThl. Palette ucnonb3yer u300pakeHue U TEKCT JJIsl PaCKpalIiBaHHUs:
Jnemudpyer n300paKeHrne B TEKCT U MPUMEHSET TEKCT M caMo H300paKeHHe
U1 ompeneneHus uBeToB. Ecim ke HelpoceTh HEBEPHO paclio3Hala
OOBEKTBI, TO W UX MOXXHO OTKOPPEKTHPOBAaTh, IOMHKCAB, YTO HMEHHO
mpucyTCTBYeT Ha (oTo. J[Jist 3TOro HaxkuMaeM Ha UKOHKY «Kapanmgam» u, B
COOTBETCTBYIOIIEM TIOJIE€ IEePEUUCIsieM OOBEKTHI, KOTOPBIE ACHCTBUTEIHHO
ecTh Ha cHuMKe. [lociie KOpPEeKTHPOBKH onucanus, kKHomka «Edit promty
mMenutcs Ha «Colorize» m HaxkaTHe Ha He€ MEPEeKpacUT H300paKeHUE
(puc.2). [lyst Toro 4ToOBI BEPHYTHCS K CIHCKY C (DUIBTPaMH, HOKUMAEM Ha
nkoHKY «[lamutpery. s coxpaHeHUs W300paXCHHS  Ha)XKHMaeM
«Downloady.

IIpu cozmanmu «mamutpel» Palette Mcmonp30BaHa MOIETH TITyOOKOTO
MamrHHOTO 00ydueHHs ¢ QyHKIMeH aHanm3a m3o0paxeHnuii. OnHa MOJeTh
CO31aET TEKCT, a Apyrasi 0epéT n300pakeHUE U TEKCT JJIsl PACKPAIIMBaHUSI.

Pucynok 1. — JIo 00paboTku. Pncyﬁox 2. —Ilocne 06paboOTKH.
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METOJUYECKHUE OCOBEHHOCTH OBYYEHMUSI PEILIEHUIO
TEKCTOBBIX 3AJJAY HA YPOKAX AJITEBPBI
B OCHOBHOM LIKOJIE

OO6yuaroniyecst ¢ MEPBBIX JHEW 3aHATUH B INKOJE BCTPEUAIOTCSA C
TEKCTOBBIMU 3asauamMu. OHU MOMOTar0T ChOPMHUPOBATH CUCTEMY 3HAHHI,
TBOPYECKOE MBIIIICHAE YUYAIUXCs, CIIOCOOCTBYIOT Pa3BUTHIO HHTEIICKTa U
BEITIOJTHSIOT TIO3HABATENBHYIO POJb B OOYYECHUH, IAIOT BO3MOXKHOCTH
MPUMEHSTH U3yJaeMbIe TECOPETHICCKIE TIOJI0KCHUS.

Kak 00y4aTp MIKOJIEHUKOB HAX0XKISHHUIO CII0c00a peIIeHUs] TeKCTOBOH
3amadu? OTOT BOINPOC SBISIETCS ICHTPAIbHBIM B METOAHMKE OOYyYCHUS
pemeHno 3agad. UToObl HalTH OTBET B JMTEpaType CYIIECTBYET HEMalo
MPAaKTUYECKUX ITPUEMOB, OOJIErJaroyX MOUCK CIIoco0a pemeH s 3a1a4uu.

HauanbHbple MaTeMaTHdecKHe 3HAHUS YCBaHBAIOTCA 00YyJaIOUIMMHUCS B
aJaNTHPOBAHHOW K WX TOHMMAaHHUIO CHCTEME, B KOTOPOHl pa3indyHbIe
MOJIOXKEHUS JIOTHYECKH CBS3aHBI MeXOTy coboil. [Ipm cosHaTensHOM
YCBOGHHHM MAaTeMaTHYECKUX 3HAaHUH 00ydarommecs: MCIONb3YIOT OCHOBHBIC
olepaluy MBIIUIEHUs] B JOCTYNHOM NSl HUX BHJE: aHAJIU3 M CHHTES,
CpaBHeHHe,  aOcTparupoBaHMe W  KOHKpeTu3auus,  o0oOlieHue;
oOydJarommuecs JeNaloT WHIYKTHBHBIE BBIBOABI, IIPOBOJSAT JI€TyKTHBHBIC
paccyxnennsi. Co3HaTeIbHOE YCBOCHHE OOYYAIOIIMMHUCS MaTeMaTHYeCKUX
3HAHUH Pa3BUBAET UX MAaTEMaTHYECKOE MBIIICHUE.

TumnoBoii mpoekT paboThl HaJl 3a7a4ell BKIIOYaeT CIEAYIONIe pyT 3a
JIPYTOM JTaIlbl PEIICHUS 3aJa4d: aHaIW3 TEKCTa 3aJadd, KpaTKas 3alich;
MOWCK CIToco0a pemIeHHs; peIIeHNe 3a/Jadi;, IPOBEpPKa PEUICHHS 3aladd;
3aIMCh OTBETA; aHAJN3 PEIICHNUS 3a1aUH.

B kauecTBe nmpumepa paccCMOTPUM HEOOIBIIYIO 3a1ady.
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Ha onHoM cazoBoM yuacTke B 5 pa3 0oJblie KyCTOB MaJIMHBI, YeM Ha
apyrom. Ilocne Toro kak ¢ mepBOro ydacTka Nepecajuiv Ha BTOpod 22
KycTa, Ha O0OMX ydYacTKaX MaJMHBl CTaJl0o TOpOBHY. CKOJBKO KyCTOB
MaJIMHBI OBUTO Ha KKJIOM y4acTKe.

1. BBemem HeusBecTHyl0 nepeMmeHHyro. (Pexomenamyercs 3a
HEHW3BECTHYIO B3ATh MEHBIIYIO BEIHIHHY).

ITycTs Ha MEpBOM y4acTKe X KyCTOB, TOTJa, TaK KaKk Ha BTOPOM B 5 pa3
0oJbIIIe, TO HA HEM 5X KYCTOB.

2. CocraBMM KpaTKylO 3allliCh YCJIOBHUS COTJIACHO MOSBUBIIEHCS
NepEMEHHOMN

beuto  Crano

1-# ygacTok X X+22

2-11 yuacTok 5X X-22

3. CoracHO yCJIOBHIO 33J1a4ll COCTaBUM ypaBHEHHUE.
x+22=5x-22

4. PemuM ypaBHEHHE.

x-5x=-22-22

-4x=-44

x=11

5. UcrosnkyeM NoTyYuBIIHECs pe3YIbTaThl.

11 KycTOB Ha IEPBOM yUaCTKE.

5*11=55 KycTOB Ha BTOPOM y4acTKe

6. 3anuiiemM OTBET, B COOTBETCTBUH C BOIPOCOM 33/1a4H.

OTBert: Ha epBoM ydacTke 11 KycToB, Ha BTOPOM y4acTKe 55 KyCTOB.

Enunbix TpeOoBaHuii Kk odopMieHHIO pemieHus 3aaad HeT. OjHako
HYXHO CJIEJUTh 33 T€M, 4TOObI 3alMCh PELICHHs OTBeyaja TpeOOBaHMAM K
pEIeHHIO 3a/1a4: PelIeHne | OTBET B 3a/a4e, JOJDKHBI ObITh MPAaBUIbHBIMH;
pELIEHHE JOIKHO COJIEPKATh BCIO IIEMOYKY OOOCHOBAHHBIX PACCYKICHUMH,
TIPUBEIINX K pe3yJbTaTy; 3aIliCh PEIICHUH JIOKHA ObITh KOPPEKTHOM.

B mpomecce  pemieHuss — TEKCTOBBIX — 3aJad4  peaqU3yOTCS
oOpazoBarenbHbIE, BOCIIUTATEIbHBIC M pa3BUBaloIIne nenu. Pemenue 3anay
crocoOcTByeT (OPMUPOBAHUIO Y OOYYAIONIMXCS ITOJHOLCHHBIX 3HAHHM.
3agaun Jal0T BO3MOXKHOCTH CBSI3aTh TEOPUIO C IIPAKTUKOH, OOydeHHe C
KM3HBIO. PelreHne TEeKCTOBBIX 3a7ad IO3BOJSET YIIYOMTh M pacUIMPHUTh
MIPECTABICHAS 00YJAIOMIIXCS O XKU3HH, (POPMUPOBATH Y HUX MIPAKTHICCKHE
YMEHHS.

Braronaps pemiennio 3aga4d 0O0ydJaronmecs: 3HAKOMATCS ¢ BKHBIMA B
MI03HABATEJIbHOM M BOCIIMTATEIbHOM OTHOLICHUH (hakTaMu. TeKCThI MHOTHX
3a7a4 OTPAXKAIOT TPYAOBYIO NESTEIBHOCTD JIIOACH, JOCTHKEHHS B 00JIacTH
HayKH, TEXHUKH, KyJIbTYPBI.
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UCCJIEJOBAHME TAJIOM BOJIbI HA HAJIMYUE TSIKEJIBIX
METAJIUIOB

AHHOTanMsi: B JaHHOM cCTaTbe TMIPEACTABICHBI  PE3YJIbTaThI
XMMHYECKOTO aHAJIM3a TaJOH BOJBI.

KutoueBble caoBa: A3C, msadwcenvie memanivi, 3a2ps3HeHue, mands
600da, cHee.

l'opon bupck sBisieTcss OIHMM W3 CAMBIX SKOJOTMYECKH YHCTBIX
roponoB Pecnybnuku bamkoproctaH. 3mech OTCYTCTBYIOT Kakue-lIHOO
OoJyiblIME MPEINPHUATHs, KOTOPblE MOIJIM OBl HAHECTH OrPOMHBIH
sKoJIoTHUeCcKuil ymepO okpyxaromieit cpene. Ho, kak u B Ipyrux ropoaax, B
bupcke ¢ KaxIpIM TIOJOM YBEJIMYUBACTCS YHUCJIO ABTOTPAHCIOPTHBIX
CpCACTB, B CBA3U C YCM YBCIMYUBACTCA U YHUCJIO aBTO3aIllPpaBOYHBIX CTaHIlI/Iﬁ
(A30).

Kak wu3BectHOo, A3C 3arps3HSOT Bce cdepbl MPUPOTHON Cpebl:
atMocdepy, rumpochepy u memochepy. Armocdepa 3arps3HAETCS NPU
WCTIApEeHNH TOIUIMBA (B OCHOBHOM, OCH3MHA), B TpOIEcCe MX IPUEMKH,
XpaHeHHsd, OTIyCKa M OYHCTKH pe3epByapoB. Takxke 3arpssHeHHe
MPOUCXOJUT OT aBTOMOOWJIBHBIX BBIXJIONOB OT BBE3KAOUIMX U
BBIE3KAIONINX aBTOMOOWIIEH, coOJepiKalue YyrieBoJopoabl OeH3uHa,
JIMOKCH]] Cepbl, CaXy, CBHHEIl M €ro COJCpXKaHus. 3arpsi3HEHUE BOJIbI
NPOUCXOIUT 332 CUET aTrMOC(epHBIX OCAJKOB, a TaKXKe CTOKOB,
obpasytomuxcst mocne Molku obopynoBanus U Tepputopun A3C. ITousa
3arpA3HIACTCA B PE3YJIbTATE BO3MOXKHBIX ITPOTCUYEK 'OPHOYCTO U3 MMOJA3EMHBIX
pe3epByapoB-XpaHUIHI]. Takke TOKCHUYHBIE BEIIECTBa, aBTOMOOMIbHBIE
BBIXJIOITBI HAKATTMBAIOTCS B CHETY U C TJIIMU BOJIaMH TTOCTYTIAIOT B ITOYBY.

Camoe TOKCHMYHOE BO3/ICHCTBHE JKMBBIE OpPraHU3MbI MOJYYalOT OT
COEIMHEHUH TSDKENBIX METAJUIOB, CpelM HUX HamOoliee OIlaceH CBUHEL,
KOTOPBI HakarumBaeTcs B paguyce 100-200 metpax ot goporu [1].

CBuHel cuuTaeTcs sJI0M, 00J1a1al0IINM OTIaCHBIMH 00JIC3HETBOPHBIMHU
JEUCTBHUSAMH, KyMYJISITHBHOCTBIO TEpaleBTHUECKOro 3(deKTa, BBICOKHM
KO3(QQUINEHTOM HAKOIUICHHMSI B OpraHu3Me, MaJloi CKOPOCTBIO U
HETIOJTHOTOH BBIJICICHUS C TIPOAYKTAMH KU3HEACITeTbHOCTH [2].

MeHHO MO 3TUM NpUYMHAM MHOW MPOBEINEH XUMHUYECKUA aHan3
Tanol BoApl. [ mccienoBaHus BeIOpaia aBTO3aNPAaBOYHYIO CTAHIHUIO IO
ymure Kommynwmctudeckas 1. bupck. Ha BeiOpaHHON TeppuTOpHH
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HAOJIO1aeTCs HAUMEHBIIUI TOTOK aBTOTPAHCIIOPTA M B IBYXCTaX JBAJIATU
MeTpax oT A3C pacnonokena mxoia Ne§.

J1yis vccreIoBaHus MCIOJb30Balia CHET, B3ATHIN B TpeX IUIoMaakax: 50
MeTpoB (mpoda Nel), 100 metpos (mpoda Ne2) u 200 metpos (mpoba Ne3) ot
A3C. CHer oTOHpana METOI0M «KOHBepTa» B (heBpane 2023 roxa.

K xuMmugeckoMy aHanm3y mpoO TajJol BOIBI OTHOCSTCS OIIPENeIICHUE
KHCJIOTHOCTH, OOHAapyKEHHE OPTraHWYCCKUX BEIICCTB, OMpEIcICHHE HOHOB
JKeJe3a, CBUHIIA U KaMHUS B BOJIE.

Amnanu3 npoBozmics ¢ momomsio npudopa KBAHT-Z.OTA-T.

MeTompl, T0 KOTOPBIM HCCIIEAOBAIN TPOOBI TAIOTO CHETa:

1. [THA @ 14.1:2:3:4.121 — 97 MeToauka BeIIONHEHU u3MepeHuii pH
B BOJJaX MOTCHIUUOMETPHUICCKUM METOIOM.

2. PJ1 52.24.377 — 2008 MaccoBasi KOHIIEHTpallus CBHUHIIA, >Keje3a U
KaaMus B BoAax. MeToJuka BBINOJHEHHUS M3MEPEHUU METOIOM aTOMHOM
abcopOIMH ¢ MPSIMO¥ IEKTPOTSPMHUUCCKOM aTOMU3AIHe mpoo.

HOHy‘IeHHLIC B XO0A€ UCCIICA0OBAHUA PE3YJIbTAThI IOKa3aHbI B Ta6n1/1uax
1u2.

[lo maHHBIM TaONWIBI BUAHO, YTO Tajas BOJa BO BCeX Mpodax
OTHOCHTCS K cTIa0O0IIeIIOYHON TPYIIIIE.

CopneprkaHre CyXOro OCTaTKa yKa3bIBaeT Ha ITOYTH ITOTHOE OTCYTCTBHE
B TaJIOH BOJE KAKUX-JIMOO COJIEH.

Ta6muma 1
pH noka3zarenu Tanoi BOJbI
Ne mpo6EI ITpo6Ga Nel ITpoGa Ne2 ITpoGa Ne3
ITokazarenu
[llenounocTh 17,7 7,5 7,5
O6mas 23 64 17
MUHEpAIU3anA

Pe3ynbTaThl XMMHUYECKOTO aHajdM3a Ha COAEp)KaHHE B TalOH BOJE
TSOKEITBIX METAJIJIOB TIPE/ICTaBICHBI B Ta0OHIe 2.

3nauenus [1/IK ycranosnenst [TocranoBnenuem [IpaButenbctBa PO ot

29.07.2013 N 644 (pen. ot 30.11.2021) "OO6 ytBepx)aenun IIpaBun

XOJIOAHOTO BOJOCHA0XKEHUS W BOJOOTBEICHUS U O BHECEHUH W3MEHEHHH B
HekoTopsle akThl [IpaButenscTBa Poccuiickoit deneparnun.

Tabiuwa 2

ConeprkaHue TSDKENbIX METAIOB B TaJIOH BOJE
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anMmeHoBanue | Caumel, Pb?* | XKeneso, Fe* Kanmuit, Cd?
TSOKEJIOTO MrI/1 M/ M/
MeTasa

Ne ipoGsI

[Ipo6a Nel 0,012739 0,045953 0,0000265

[Ipo6a Ne2 0,055861 0,21184 0,0000340

[Ipo6a Ne3 0,054907 0,1627 0,0000856

TIIK 0,25 5 0,015

Mo naHHBIM U3 TAOIHUIIEI MOXKHO CKa3aTh, YTO HANOOJIBILIEE COICPIKAHIE
HMOHOB CBUHIIA U xene3a HaOmogaercs B 100 merpax ot A3C (mpoba Ne2),
HamOombIree coxepkanue kagmumsa — B 200 merpax (mpoba Ne3). Bcee
nokazarenu He npesbimaroT [TIK.
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HOPMATHUBHO-ITPABOBOE PETYJINPOBAHHUE
JTEATEJbHOCTH ABTO3ATIPABOYHBIX CTAHIIUIA

Annomayusi. B 1aHHOM CTaTbe paccMaTpUBAIOTCS JAEHCTBYIOLIME
Oenepansubie 3akoHbl U ['OCThI 1O perynupoBaHUIO AEATEIBHOCTU
aBTO3aINIPABOYHBIX cTaHLUM U ctaThu «Kozaekca PD no anMuHUCTpaTUBHOMY
NPaBOHAPYIICHHUIO» B CIy4ae HECOOJIOJeHUS TPeOOBaHUIi, pacIMCaHHbBIX B
COOTBETCTBYIOLINX HOPMAaTHBHO-IIPABOBBIX aKTaX.
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KiroueBble clI0Ba: agmo3anpagoyHas cmauyus, asmompaHcnopm,
Heghmenpodykmsl, npomugonodicapnas odesonacrocmv, @3 «Texnuueckuti
peznamenm o mpebosanusix nodxcaproi oesonacnocmuy, I'OCT.

ABtozampaBounble ctaHiuu (A3C) — 3TO KOMIUIEKC 3JaHUH,
COOpYKEHUI M 000pyNOBaHUS, OrPaHUYEHHBIM yYacCTKOM IUIOIIAAKH U
MpeJHAa3HAYCHHBIH [UI  3alpaBKA  TPAaHCHOPTHBIX CPEACTB  (KpoMme
TYCEeHHIHOTO TPaHCIOpPTa) MOTOpHBIM TormmBoM [4]. K coxaiieHuto,
3arps3HEHUE OKPY)KAIOIIeH Cpelpl OT aBTO3AIPAaBOYHBIX CTAHIUH OYEHB
BEIMKO W TMPOSBISIETCS B OONbIIEH Mepe I0 CPaBHEHHIO C JIPYTHMHU
XpaHWIUIIAMHI He(TETIPOTYKTOB.

B cBs3m ¢ pocToM KoJHYEeCTBa aBTOTPAHCIOPTHBIX CPEICTB B
Poccuiickoit ®@eneparuu (PD) yBenuunBaeTcss U YMCIO aBTO3aMPaBOYHBIX
cranuuil. COOTBETCTBEHHO Y)KECTOYAIOTCA W 3aKOHBl B HOPMAaTHUBHO-
IIPaBOBOM PEryJIMpoBaHuH JesTenbHoCcTH A3C.

Konctutynus Poccuiickoit ®enepanuu  ycTaHaBIMBaeT MPaBO
rpakJaHWHAa Ha OJarompHUATHYIO OKPY’KAaloIlyl0 Cpeny, JIOCTOBEPHYIO
nHpopManuio o e€ COCTOSIHUH U Ha BO3MELIEHHUE yIepOa, MIPUYMHEHHOTO ero
3I0OPOBBIO WIIH UMYIIECTBY PKOJIOTHYECKUM ITPABOHAPYIICHUEM.

OenepanbHbI 3aK0H «O0 0XpaHe okpykaromeit cpeasn ot 10.01.2002
N 7-®3 (pen. ot 14.07.2022) ompenenser MpPaBOBBIE OCHOBEHI
TOCYTapCTBCHHOHM IIONIUTHUKH B O0OJAaCTH OXpaHBl OKPYKAIOMIeH Cpelsl,
obecrnieunBarome cOamaHCcHpOBaHHOE perreHue COIMAITEHO-
SKOHOMHYECKHUX 3aJ]ad, COXpaHEeHHEe OJarompHsITHON OKpy»Karolie cpensl,
OMOJIOrMYECKOro pa3HoOOpasusi W NPHUPOJHBIX PECYpcOB B  LIENSX
YIOBJIETBOPEHUSI TOTPEOHOCTEH HBIHENIHET0 M OyIyIIHMX ITOKOJCHHUH,
YKpEIJICHUs] TPaBOIOpsAKa B OOJIACTH OXpaHbl OKpYyXKarolled cpeabl M
oOecrieueHHsE YKOJOTHUECKOM Oe30macHoCTH [5].

Cratest 71 ®enepanbHoro 3akona ot 22.07.2008 N 123-®d3 (pen. ot
14.07.2022) «TexHn4eckuid perJiaMeHT O TpeOOBaHMSAX IOXKapHOM
0€30I1acCHOCTH» ONpEIENseT MPOTUBOIIOXKAPHBIE PACCTOSHUSA OT 3/1aHUH U
coopyxenuit A3C 110 rpaHMYaIIMX ¢ HUIMH 00BbEeKTOB 3amuThl. Hampumep,
ontuMaikHOe paccTossHue oT A3C M0 KIIBIX M OOIIECTBEHHBIX 3JIaHUA,
MECT MAacCOBOTO IpeOBIBaHUS MOJDKHO OBITH HEe MeHee 25 merpoB [6]. B
cilyyae HEecoOJIOJICHUS! NAaHHBIX TPeOOBAaHMH ClielyeT aJMHHHCTPAaTHBHOE
HakazaHHe B Buae mTpada, pa3Mep KOTOPOTO 3aBHCHUT OT TOTO, KTO
COBEPIIIII JaHHOE MPECTYIUICHHE: JOJDKHOCTHOE JIUIO, IOPUINIECKOE JTUIIO0
WINA JIALA, OCYIIECTBIIONINE MPEIIPUHIMATENBCKYIO JeSTeTHHOCTh 0e3
00pa3oBaHUs IOPUAMYECKOTO JHIA. Takoe HaKa3aHWE OIPENeNIeT CTaThs
20.4. «Komekca Poccuiickoit ®Peaeparuu 00 aIMHUHUCTPATHBHBIX
npaBoHapymeHusx» ot 30.12.2001 N 195-®3 (pen. ot 17.02.2023). Tax xe
cratba 8.50. atoro xe Konexca mpemycmarpuBaeT aJIMUHHCTPATUBHOE
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Haka3zaHue B Bujie mrpada 3a HapylieHue TpeOOBaHUH 10 MPe Iy PEeXICHHUIO
U JIMKBUIALUH pa3iiuBoB He)TH 1 HedTernpoaykTos [3].

I'OCT P 50597-2017 «HamumonansHbli cTaHaapT Poccuiickoit
®enepanun. oporn aBTOMOOMIbHBIE W  yiMIbl. TpeboBaHMA K
9KCIUTyaTallHOHHOMY COCTOSIHUIO, JIOITyCTUMOMY IO YCIIOBUSIM 00€CIIeUeHUS
6€301macHOCTH JOPOKHOTO ABIDKEHUSA. MeTosl KOHTposrs» (yTB. [Ipukazom
Poccranmapra ot 26.09.2017 N 1245-cT) HampaBieH Ha oOecrieueHHue
6€301acHOCTH JOPOJKHOTO IBYDKCHUS, COXPAHEHUE JXHU3HHU, 3IAOPOBBA H
MMYIIECTBA HACEJICHMs, OXpaHy OKpyKaromieil cpeapl. JlaHHbIN cTaHmapT
yCTaHaBIMBaeT TpeOOBaHWA K TapamMeTrpaM W XapaKTepPUCTHKaM
9KCIUTYaTa[HOHHOTO COCTOSTHHS (TpaHCTIOPTHO-3KCIUTYaTallIOHHBIM
MOKa3aTessiM) aBTOMOOMIIBHBIX AOPOT OOIIEro MOJb30BaHUs, JAOIyCTUMOTO
M0 yCJIOBUSIM obecrieueHus 0e30MacHOCTH JOPOKHOT'O JABU)KEHHS, METOJIaM
UX KOHTPOJIS, @ TAaKXKe MpeesIbHbIe CPOKH IIPUBECHUS IKCILTYaTallMOHHOTO
COCTOSIHUS IOPOT U B COOTBETCTBHE €ro TpeGoBaHusM [1].

I'OCT P 58927-2020 «KOJIOHKHN TOIIVIMBOPA3JATOYHBIE.
OO611He TeXHUYEeCKHEe YCIOBUS» PAacIpOCTpaHAeTCsa Ha TOIIMBOPa3AaTOYHbIe
KOJIOHKH, TIpeIHa3HAaYEeHHbIC JJISI N3MEPEHUS KOJINYECTBa HE(TEIIPOLYKTOB
(OeH3uHa, AM3ENBHOTO TOIUIMBA), OTIIYLIIEHHOTO B Oakd TPaHCIIOPTHBIX
CpeICTB W Tapy moTpeOuTeneil Ha apro3ampaBouHbIX craHIIX (A3C) u
KOMIUIEKCaX, TO €CTh yCTaHABIMBACT OCHOBHBIE YCIIOBHS I10 OTITYIICHHIO
HeTenpoayKTOB (IOMycTHMasi TeMIlepaTypa BEUIECTBA, MUHUMAIBHBIA H
MaKCUMabHBINA pacxon) [2].

Csop npaBuin «CTaHIMKM aBTOMOOWIIbHBIE 3anpaBo4Hble. TpeboBaHums
MokapHOH  0€30IacHOCTH»  yCTaHAaBIMBAaeT TpeOoBaHMA  MOXAPHOU
6e30MmacHOCTH JUI aBTO3AIPABOYHBIX CTAHILUM, NpeIHA3HAUYEHHBIX I
IpreMa, XpaHeHHs MOTOPHOTO TOIUIMBA M 3alpaBKd UM Ha3eMHBIX
TPaHCHOPTHBIX cpeactB. OH MpHUMEHSeTcs TMpH NPOEKTUPOBAHHH,
CTPOUTENIBCTBE BHOBb CTPOSAIIMXCS U PEKOHCTPYKLUU JEHCTBYIOLIUX
aBTO3aIpPaBOYHBIX CTAHIHUH.

ABTO3apaBOYHBIC CTAHIMM MOTYT HEraTHBHO BIUSATH HE TOJBKO Ha
OKpYXKAIOIyI0 Cpelly, HO M HENOCPEJCTBEHHO Ha 3/10pOBbE PAaOOTHHKOB,
MO3TOMY B Ka)XKJIOW aBTO3aIIPaBOYHOM CTAHIMH, KaK B CTALIMOHAPHBIX, TaK U
B TEPEIBMKHBIX, JOJDKHA HWMETHCS MHCTPYKLUS 10 OXpaHe TpyJa s
pabotHukoB. B coorBercTBHM co cTateeit 214 TpymoBoro Kkomexca
Poccuiickoit @eneparnu 0HOW M3 00s13aHHOCTEH PabOTONATENS SBISETCS
pa3paboTka M yTBepKIEeHIE HHCTPYKIMHA [0 OXpaHe Tpy/ia sl pabOTHUKOB
[6].

TpeboBanust oxpansl Tpyna Ha A3C Tak e YCTaHABIHMBAIOTCS
[IpaBuaMu 1o oXpaHe TpyAa IIPU XPaHEHWH, TPAHCIOPTHPOBAHMU U
peanuzanuy He(TeNpOILyKTOB.

209


http://www.consultant.ru/document/cons_doc_LAW_217175/d6457050cbe4ec855e5e682afaaa9dde8e50fe6a/

PaccMoTpeB  HOpPMATHUBHO-TIPaBOBOE  pEryyiupoBaHHe B  cdepe
JIESITeIbHOCTH aBTO3alpPaBOYHBIX CTaHIIMI, MOXKHO CAENaTh BBIBOA O TOM,
4TO HauboJice XOPOIIO PACCMOTPEHBI M pa3padOTaHbl TPEOOBAHUS II0
HepomyiueHuto noxapoB Ha A3C. OnHako HakazaHHE 3a HEKOTOpHIE
HapyIICHUs TPEOYIOT HEKOTOPOU KOPPEKIIMU U Y>KECTOUCHUS.

Jlutepatypa

1. IOCT P 50597-2017 «HammoHanpHbIli cTaHmapt Poccuiickoit
Oeneparun.  Jloporn  aBTOMOOWIBHBIE M yIHMIBL. — TpeOoBaHUSA K
9KCIITyaTallHOHHOMY COCTOSIHHIO, I0ITyCTUMOMY IO YCJIOBHSIM 00€CIICUECHUS
0€301acHOCTH JIOPOXKHOTO NBIKEHUS. MeTonsl KoHTposrs» (yTB. [Ipukazom
Poccranmapra ot 26.09.2017 N 1245-cT)

2. TOCT P 58927-2020 «KOJIOHKU TOIIJINMBOPA3JJIATOYHBIE.
OOmme TexHuyeckue ycnosus ot 01.10.2020

3. Koodexc Poccuiickoii  @edepayuu 00  aOMUHUCTIPAMUGHBIX
npasonapyutenusx ot 30.12.2001

4. A. A. Kopmak, I'. E. Kopookos, E. M. Mydraxos. Hedrebassl u
A3C: Yuebnoe nocodue / A. A. Kopak, I'. E. Kopo6kos, E. M. Mydraxos.
— Ya: uzaitallomurpadCepsuc, 2006. — 273c.

5. @eodepanvuviii 3axon «06 oxpane oxpyocarowel cpedvly OT
10.01.2002 Ne 7-®3 (pen. ot 27.12.2019)

6. Dedeparvnozo szaxona ot 22.07.2008 N 123-®3 (pex. ot
14.07.2022) «TexHuyeckuii peraaMeHT O TpeOOBaHUAX TOKAPHOM
0€301acHOCTH»

7. Tpyoosoii kodexc Poccuiickoii @edepayuu ot 30.12.2001 N 197-03
(pen. ot 19.12.2022) (c u3m. u gort., Bctym. B cuiy ¢ 01.03.2023)

AxmetoB U. U.

b® YVYHuT, r. bupck, Pb
Maxmymos A. P., k.x.H., Ooyenm
lInazstudent@yandex.ru

GOOTOOKUCJIUTEJIBHBIE TPEBPAIIIEHUA
AJINPATUYECKHUX CIITUPTOB

OxucrieHne TNEpPBUYHBIX anu(ATHUECKUX CIHUPTOB MPHUBOAWUT K
00pa3zoBaHUIO abACTHIOB H KapOOHOBBIX KUCIOT. OHAKO CPETU IPOIYKTOB
OKHCJICHHS CIIUPTOB HEPEAKH Cllydan OOHApY)KEHHs alleTalieidl U CIOXKHBIX
3(pHPOB — MPOAYKTOB B3aUMOICHCTBHUS aJIbJICTHIOB U KAPOOHOBBIX KHCIIOT C
HEOKUCICHHBIMH ~ MoOJeKyslamu  crnupra.  CymecTBYIOT — pas3jiduHbIe
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OpPTraHWYecKHUe ¥ HEOPraHMYECKHE OKHCIMTENHM, a TaKKe KaTalu3aTOpbI
JETUAPUPOBaHUS cIUPTOB [1].

doTokaranuTHYecKas peakuus MPOBOAUTCS B (DOTOKATAIUTUYECKOU
ycranoBke Photo Catalytic Reactor Lelesil Innovative Systems ¢ kBapiieBsiM
PEeaKkToOpoOM.

Peakmms QorookucneHns anuQaTtHUeCKUX CIMPTOB H3ydanach Ha
MOJIEITEHON cucreMe FeCls*6H,O—EtOH. [pu pacTBOpeHNH
kpucrammtoruapara FeCls*6H,O B sarHOome o00pasyeTcs TOMOTCHHBIH
PacTBOP JKENTO-KOPUIHEBOTO 11BETa. MOJIBHOE COOTHOLIEHHE KOMIIOHEHTOB
MmojienpHON cucTeMbl cootBerctByer [FeCls*6H,O]:[ EtOH] = 1:200.
dotookucnuerieM B cucteme FeCls*6H,O—EtOH siBnsieTcst BO30y K 1eHHBII
komiuiekc [FeCls*6H,0]*.

B xone uccnenoBanusi OblJI0 OOHapykeHO, uTo Tpu Y D-00myueHnn
mopensHoM cuctembl FECl;*6H,0-EtOH HaGmromaetcs OKUCISHHE 3TaHO A
B CMeECh NPOJYKTOB, COCTOSIIYI0O W3 aleraipaeruaa l, sTuianerara 2,
YKCYCHOM KHUCIOTHl 3 W auetans — 1,1-mustokcudtana 4. CooTHOLIEHHE
npoayKkToB okucieHus 1:2:3:4 cocrasmsercs 1:1:1:4.

0—/
FeCl,2C,H,OH]*
cnon (FEOLZGHONT y (on + CH,C000,H, + CH,CO0H + —

= FeCl; - HCL; - H,O - 0

1 2 3 4
Cxema 1. ®orooxucienue sranona B cucreme FeCls*6H,O-EtOH

PactBop B pe3ynbTare peakiUud TOMEHSUI CBOW IBET OT TEMHO-
KOPUYHEBOIO JI0 CBETJIO-)KENTOro, T.K. IPOHM30ILIO BOCCTAHOBIICHHUE
okpamenHoro komiiekca FeCls*2EtOH.

Beenenue B cucremy FeCls*6H,0 — EtOH pasnuunbix m06aBOK, Tak
kak CuCl,*5H,0, PrCls*6H20, TiO;, a Takke 0apOOTHpPOBaHHE Yepes
PEaKLHOHHBIM PAacTBOpP arMOC(EpPHOTO BO3JyXa 3aMETHOrO BIMSHHS Ha
KWHETHKY ¥ BBIXOJ IPOJYKTOB (POTOOKHCIICHHS 3TAHOJIA HE OKA3bIBAIOT.

[lo aHamormm c OKHCIEHHEM OJTaHONA OBUIO MPOTECTHPOBAHO
(boTookucieHue Apyrux amudarudeckux cnuptoB B cucteme FeCla*6H,0—
ROH.

C yBenW4eHHEM YIJIEBOJOPOJHOTO pajuKaja CHUPTA IPOUCXOIHT
nepepacripeieieHie MPoyKTOB OKHCIICHHS CIUPTOB. Tak METaHOI M 3TaHOJ
B mpoiiecce (HoTOOKHUCTIEHMSI IPEBPAIIAtOTCsI B CMECh MPOAYKTOB (Tadut. 1, .
1 u 2). B cnyuyae ¢orookucnenusi cnuptoB Cs4—Cs OCHOBHBIM TPOTYKTOM
sBystiores 1,1-auankokcuankansl (tabu. 1, . 4— 7).
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Tabmuna 1
dorookucnenue cnuptos B cucteme FeCls*6H,0-ROH

COOTHOIWEHNEe NPOAYKTOB
Cnupt Mpumeyanue
RCOH | RCOOR' | RCOOH | RCH(OR');
MeTaHon 1 1 1 4 R=H, R =CHs
31aHon 1 1 1 4 R =CHs, R" = CzHs
Mponaxon-1 1 1 - 5 R =C;Hs, R" = C3H;
ByTaHon-1 1 - 7 R = C3H7, R = C4Hs
i-ByTaHon 1 - 7 R = i-C3H7, R’ = i-CsHg
AMWUMOBLIA CNMPT 1 - 7 R =C4H;, R"= CsHyy
i~AMWMOBLIA CIVMPT 1 - 7 R = i-C4H7, R = i-CsHqy
Jlutepatypa

1. Hudlicky Milos Oxidation in Organic Chemisyty. — Washington:
American Chemical Society. — 1990. — 434 p.

Axmerosa U.U., Yyaunosa T.II.
b® YVYHuT, r. bupck, Pb
Yyounosa T.I1., k.0.H., doyenm
munirova-99@mail.ru

COCTOSIHUE BOJHBIX OBBEKTOB
KUPOBCKOI'O PAMMOHA I.Y®bI

EXXeMUHYTHO HAamld TOpOAa  CTAJKHUBAIOTCS HE  TONBKO C
aOMOTHYECKUMH, HO U aHTPOTIOTeHHbIMU (akTopamu. [To undopmarmun OOH
¢ 2017 roma BenmuuuHa ypOaHW3allMK JOCTUTJA TIOJOBHHBI OT BCETO
HaceleHHs Hamed IUlaHeThl. BBIX0JOM M3 JaHHON CHUTyaunuu SBISIFOTCS
COLIMAJIBHBIE M 3KOJOTMYECKHE MEPONpPHUSATHS, a TaK e CBOECBPEMEHHBIN
9KoJOro-Ononorndeckuii  aHanms.  Takod  aHanm3 — mpexanosaraeT
NIPOrpaMMHOE BO3JIEHCTBHE Ha NPHPOIHBIE OOBEKTHI C IENBIO IOIYUYESHUS
nH}opmanuy 00 aHTPONOr€HHOM BIMSHHU Ha OKpy’Karoulyto cpexy. s
3¢ (GEeKTHBHOCTH [JAaHHOTO aHalW3a HYXKHO HE TOJBKO HMMETh TaHHBIE O
JUHAMHUYECKHX CBOWCTBaX OOBEKTa, €ro M3MEHEHUSIX B pe3yibTare
BO3ICHUCTBUS OKPYXAIOWIEH Cpelsl, HO M YMEHHE PAaCCUYUTATH ITOCIEACTBUS
[1].

brnarogapst 3K05I0T0-OMOIOTHYECKOMY HWCCIICIOBAHUIO OKPY Karomeit
Cpenbl, MOXKHO HE TOJIKO CBOEBPEMEHHO BBISIBUTH OCHOBHBIE TIPOOJIEMEI, HO
U JIOCTaTOYHO OBICTPO HAWTH UX pELICHUE.

Lenbto uccnenoBanus SBISETCA U3yUCHHUE YKOJIOTMYECKOTO COCTOSHUS
Kuposckoro paiiona ropona Y ¢sl.
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Yda — cromuua PecnyOnuku bamkoprocran, Haxomurcs Ha Oepery
pexu benas u 3aHMMaeT IUIOIAAb PaBHYIO 765 KBagpaTHBIX KUJIOMETPOB.
lopon umeer mpoTskeHHOCTH Oosiee 50 KMIIOMETPOB ¢ IOro-3amaja Ha
CEBEPO-BOCTOK.

3arps3HeHue BOABI U TOYBBI B TOPOJ€ U OTAEIBHBIX €ro paioHax
JOCTaTOYHO BBICOKOE. [IpHiIMHAMK TakoTro YpOBHSA 3arpsiI3HEHUS SIBISTFOTCS
cOpOC HENCTIONB30BAHHBIX OTXO/I0B B KAHAIN3AIMIO, OTCYTCTBUE JIOKATBHBIX
OUYNCTHBIX COOPYXXCHUH U WX HEYAOBICTBOPUTEIbHAS IKCIUTyaTarys [2].

Hamu 6putn nccirenoBaHsl poOsl Bonsl KupoBckoro paiiona ropoaa
Yda Ha OpraHoienTHYECKHE WM THUAPOXUMHYECKHE MOKA3aTeIH BOIHBIX
HCTOYHHKOB.

Boma mns ananmmsza orbupanack MO TpeM TOYkaM B peke benoid.
Pe3ysbTaThl OpraHoNENTHYECKUX MOKa3aTelieil mpeIcTaBIeHbI B TabIuLe 1.

U3 Ta6J’II/IHI)I BUAHO, YTO HBETHOCTHb BOJAbI HAXOAUTCA Ha CPCIHEM
YpOBHE, OJJHAKO MYTHOCTH mpeBbimaer [1JIK, 4To ToBOpUT O AOCTATOYHO
BBICOKOM COpOCE B PEKy OTXOJIOB Pa3HOTO POJia IIPOUCXOXKIICHUSI.

Tabauna 1. Opra”HojenTuyecKye NoKa3aTesId BOIbI

ITokazarenu Enununpt Pexa benas IMAK
N3MEpeHNust
L[BeTHOCTH ['pagycsl 65 35
MyTHOCTB EM® 44 20
3amax Bamst 3 2
Bkyc (mpuBKyc) Basrsr 4 2
[Ipo3pauHoCTh Basrsr 36 20
Tak e Juii JaHHOTO BOAHOTO OOBEKTa OBUI  INIPOBEJCH

THIPOXMMHUYECKUH aHanu3. Pe3ynbTaTsl npeacraBiieHbl B Tabuuie 2.

W3 npuBeneHHBIX pe3ylbTaTOB BHIHO, YTO XKECTKOCTb, COIAECPIKAHUE
MeJU U Kaamus He cooTBeTcTByeT nokaszarensaM [1JIK. HyxHo oTMeTHTs, 4T0
M3MEHEHHE COJIEPXKAHUSI KOHLEHTPALMK MEIW M KaIMUs MOXET OBITh
CBSI3aHO C BBIOPOCOM CTOYHBIX BOJI.

Wcxonst m3 Bcero BhIIIE MPHUBEICHHOTO MOYKHO CIEJIaTh BBIBOJ O TOM,
YTO COCTOSIHME BOAHOTO 0oOBekTa KupoBckoro paiioHa r. Yoa sBusercs
ctabmwibHEIM. B paiione He HaOmromaeTcs OCTPHIX MPOOJieM, CBA3aHHBIX C
KagecTBOM BoOjbl. JlanpHelImee W3y4eHHE SKOJIOT0-OHMOJOTHYECKUX
(axktopoB KupoBckoro paiioHa TO3BOJIUT OIEHHUTH AHTPOIIOTCHHOE
BO3JICHCTBIE Ha JTaHHBIH OOBEKT ¥ MOKET MOCIY>KHTh OCHOBOH Pa3pabOTKH
MEPONPUATUI IO PALIIOHAIIEHOMY MCHOIb30BAHUIO 3KOCUCTEMBL.
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Tabmuua 2.

FI/II[I)OXI/IMI/ILIeCKI/Ie IMOKa3aTeJin BOJAbI pPCKH benas

IToka3zarenu Ennnuna Pesynbrar Hopmatusbt
Ka4eCTBa BOJBI U3MEPEHHUS U3MEpEHHs MK
Bomoponausrit pH 7,9 6,5-9,5
MOKa3aTelb
O6m1as xectkocTh | KO 11 7
O6m1as Mr/am® 795 1000
MHHEpaIU3aLus
Menp Mr/am3 0,002 0,001
CBuHen Mr/am3 0,02 0,03
Kanmnit Mr/am3 0,005 0,001
Keneszo Mr/am3 0,3365 0,4
Cepebpo Mr/am3 0,004 0,05
ANIOMUHUN Mr/am3 0,0258 0,04
Hukenb Mr/am3 0,008 0,01
MBILIBSK Mr/am3 0,0081 0,05
Mapranen Mr/am® 0,0086 0,01
Xpom Mr/am3 0,005 0,6
Jlutepatypa

1. Ampsac Hesa — HoBelimmue texHomoruu Bomoounctku — 2008//
UYenosek u Bosa. BiausHue npumeceil Ha OpraHu3M 4eI0BeKa.

2. breictprix B.B. ['uruenndeckast orieHKa BIUSHAS TUTHEBOM BOJIBI HA
3mopoBbe HaceneHus // ['urnena u caautapus, 2001.- Ne2.- C. 20-22.

Bakuposa JI.H.

b® YVYHuT, r. bupck, Pb
Mununa H.H., k.6.H., Ooyenm
bakirovaliliab@gmail.com

BJIMSTHUE OCHOBHBIX CAHUTAPHO - THTUEHNYECKHUX
TMMOKA3ATEJIEM BOJIbI HA 3JJOPOBBE HACEJEHUSA

Amnatonus.

B cratee paccMaTpuBacTCA BJIIMAHHUC CaHUTAPHO -

THTHCHUYECKUX IT0Ka3aTelei BOJIbI Ha 3J0POBLC HACCIICHUA. HOKa3aHO, 4qTo

npu aHaJInu3¢

KadycCTBa

BOJIBI

BBIABIIAIOT

OpPraHoJICTITUYCCKHC,

TOKCHKOJIOTHYCCKUEC U MI/IKpOGI/IOJIOFI/I‘IeCKI/Ie I10Ka3aTecyu. OTMC‘IaeTCﬂ, 4To
NUTbCBAsA BOAA MNEpCa noz[aqeﬁ HOTpCGI/ITCHIO MoABEpracTcss OAHOMY HJIA
HCCKOJIBKMM BHJaM OYHMCTKH. HpI/IBOZIHTCH BUAblI BJHUAHHWA KadeCTBa

214



MUTHEBOM BOJIBI HA 37I0POBbE YEIOBEKA.

JlocraTouHO€ MOCTYyIUIEHHE BOJBI B OpPraHM3M SBJISICTCS OIHUM W3
OCHOBHBIX YCJIOBHH 340poBOT0 00Opasa >km3HH. Boma MokeT oka3wpiBaTh Ha
3JI0POBBE JIIOJICH HE TOJIBKO MOJIOKUTEIHHOE, HO U OTPULIATEIBEHOE BIIHSHUE.
[Ipexne Bcero, 3T0 CBA3aHO ¢ KAYeCTBOM yIoTpeodisieMolt Boabl. [1o naHHbIM
Beemmproii  Oprammzanun  3apaBooxpaHenuss (BO3) - 85% Beex
3aboneBannit B Mupe rnepenaéres Bomoil. bomesnm, mepemaBaembie depes
3arpsA3HEHHYI0 BOJY, BBI3BIBAIOT YXYAILIEHHE COCTOSIHHS 3/I0pPOBBS,
WHBAJIMIHOCT, W THOEIh OrPOMHOTO YHCIIA JIOJCH, OCOOCHHO [eTeH.
ExxerogHo 25 MWDIMOHOB 4YeJIOBEK yMHpaeT OT 3TuX 3aboineBanuit. [lo
CaHWUTApPHBIM HOPMaM JIf00as Bo/ia, KOTOPYIO YHOTPEOISET YEIOBEK, T0JDKHA
OTBeYaTh CTaHJapTaM IUTbEeBOW BOABL. [Ipu aHamu3e KauecTBa BOBI
BBISBJIAIOT (OpraHOJIENITHYECKUE MTOKa3aTeNH (3amnax, MpUBKYyC, [IBETHOCTS,
MYTHOCTB). TOKCHKOJIOTHYECKHE ITOKa3aTeH (aJJFOMUHHH, CBUHEL, MBIIIBSIK,
(eHOINBI, MECTHIH[BI), MOKA3aTeIH, BIUSIONME Ha OpPraHOJEHTHYECKUE
cBoiictBa Boabl (pH, »kecTkoCTh, 00INasi, HEPTENPOIYKTHI, IKEIE30,
MapraHell, HHUTpaTbl, KaJbLUi, MarHUi,0KUCISIEMOCTh I[EepMaHraHaTHasl,
CyIb(UIBI), XHMUYECKUE BEIIECTBa, oOpasyronmecs mpu o0paboTke BOABI
(x70p OCTaTOYHBIH CBOOOTHBI, XJI0podopm, cepedpo),
MHUKpPOOHOJIOTHYECKNE TOKa3aTeIH (TepMOTONEPAHTHBIE KONU(POPMBI HIIH
E.coli, OMY). Kak npaBmio, muTeeBas Boja Iepe Mogadeil moTpeOnTero
MOZIBEPTaeTCcsl OAHOMY MM HECKOJIBKMM BHIaM O4MCTKU. OJHAKO OBIBAeT,
YTO Takas OYUCTKA MPOBOAUTCS C HAapyLICHHSIMH JIMOO SIBISIETCS
HeocTaTo4HOW. CHMIKaeT KavyeCTBO BOJbI M TEXHMYECKOE COCTOSIHUE
BOJIOTIPOBOAHBIX TPyO. B pesynpraTe BogONpOBOIHAS BO/Aa HECET OOIIBIIOE
KOJIMYECTBO MOCTOPOHHUX BelllecTB (OakTepHuanbHast 3arpsi3HEHHOCTD BOJIB,
HaJIM4YUE B HEW MpuUMeceH, cosel THKENBIX MEeTaIOB, XJIopa U JIp.), MHOTHE
M3 KOTOPBIX OIACHBI JUIs HAIIero 310poBbsi. [IpeBbllieHHE MPEaesbHO
JIOIYCTUMBIX KOHIIEHTpaluil BPEAHBIX BELIECTB B BOJE BPEIHUT 3JI0POBBIO
yesioBeka. O4eHb ONACHO NPUCYTCTBHE B MUTHEBOH BOJIE MUKPOOPTaHU3MOB,
0co0eHHO OakTepuil M3 TPYMNIBl KHUIIEYHBIX MaJOYEK M IHTEPOBHPYCHI,
MOPAXKAIOIINX JKEeTyA0YHO-KUIICYHBII TPaKT, a TaKxe BUpYcC remnarura [1].

[IprunHBl 3arpsi3HEHHs BOJBI CBSI3aH C OKpY’Karollel ero BHEIIHEH
cpemoii. Ha Hero okasbplBalOT BIMSAHHE YCIOBHSA  (HOPMHPOBAHUS
MOBEPXHOCTHOTO WJIM HA3€MHOTO BOJHOTO CTOKa, pa3HOOOpa3HbIE
NPUPOJHbIC SBJCHUS, WHIYCTPHUs, IPOMBIIUICHHOE W KOMMYHAJIbHOE
CTPOUTENBCTBO, TPAHCIIOPT, XO3SIMCTBEHHAass M OBITOBas JEATEIbHOCTD
yesnoBeKa. [lociaecTBHEM 3THX BIMSHHUN SBISIETCSI IPUBHECEHNE B BOAHYIO
cpely HOBBIX, HECBONCTBEHHBIX €H BEIIECTB — 3arps3HUATENEH,
YXyQIIAIOMNX KAa4eCTBO BOJBI. 3arpsi3HECHUs, ITOCTYIAIONINE B BOJHYIO
cpeay, KiacCU(PUIUPYIOT I0-pasHOMY, B 3aBUCHMOCTH OT IIOJXOJIOB,
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KpHUTEpUEB M 3an1ad. Tak, OOBIYHO BBIIEISAIOT XUMHYECKOE, (PU3UUECcKOoe U
OuoJyornyecKkoe 3arps3HeHHs. XHMHUYECKOE 3arpsi3HEHHE IPEeICTaBIIsieT
co0Ol M3MEHEHHE ECTECTBEHHBIX XHMMHYECKHX CBOWCTB BOABI 3a CYET
YBEJIMUEHHUS COJIEpKaHUS B HEH BPEIHBIX MpuUMecel Kak HeopraHM4ecKoi
(MUHEpaJbHBIE COJIM, KHCIJIOTHI, WIENOYM, TJIMHHUCTBIE YacTHIBI), TaK H
OpTaHUYeCcKO# MpHUpoAb! (HEPTh N HEYTETIPOIYKTHI, OPTaHUIECKUE OCTATKH,
MTOBEPXHOCTHO-AKTUBHBIC BEIIECTBA, TIECTUINABI). OCHOBHBIMHU
HEOPraHMYECKUMHU (MUHEPAIbHBIMHU) 3aTrPI3HUTEISIMU [IPECHBIX U MOPCKHX
BOJI SIBISIFOTCSI Pa3HOOOPA3HBIE XUMUIECKHE COCIUHEHHUS. DTO COCANHECHUS
MBIIIBSIKA, CBUHIIA, KaIMUA, PTYTH, XpoMa, Mead, ¢ropa. bompmuHcTBO M3
HUX TIOTIAaeT B BOJY B PE3YJIbTaTe UYEIIOBEUECKON NEATEIBHOCTH. B cBs3M C
OBICTPBIMH ~ TEMITAMH ypOaHu3aIuu HECKOJIBKO 3aMeIJICHHBIM
CTPOMTENBCTBOM OUUCTHBIX COOPYKEHHH WIHM UX HEyAOBJIETBOPUTEIBHOMN
9KCIUTyaTaledl BOJHBIM OacceiiH M MouyBa 3arps3HAIOTCS OBITOBBIMHU
oTtxoaamMu. JKECTKoCTh BOABI — 3TO CBOHCTBO BOABI (HE MBIIUTHCS, JaBaTh
HaKUIIb B IAPOBHIX KOTJIAX), CBI3aHHOE C COJIepKaHUEM PACTBOPUMBIX B Hel
COCTMHEHUIN KaJublMd M MarHus, 53TO [apaMeTp, MOKa3bIBAIOIIHUH
coJep)KaHWe KAaTHOHOB KaJbLWS, MarHWs B Boje. Hakump Ha cTeHKax
HarpeBaTelIbHBIX KOTJIOB, Oarapesix M OTJIOXKEHHs coJied Ha ObITOBOM
TEXHHUKE (HamnpuMep, B YaiHUKax), Oesble XJI0Nbs B BOJIE, IUIEHKA Ha 4ae U
T.JI. — BCE 3TO INOKa3aTeIH >KEeCTKOH BoJbl. B HacTosee BpeMs: M3BECTHA
B3aMMOCBSI3b )KECTKOCTH BOJBI 1 00pa30BaHKs KaMHeil B moykax [6].

Boma sBusiercss ecTecTBEHHOW cpemoil oOWTaHMS ¥ BBDKHBAHUS
MATOT€HHBIX ~ MHUKPOOPTaHM3MOB M  HAXOAWUTCS IO  HOCTOSHHBIM
NPUCMOTPOM. Mukpoduiopa M TUTHEHHYECKas XapaKTEPUCTHKA BOJIBI
pa3IMYHBI B 3aBUCHUMOCTH OT €€ NPOHMCXOXIEHHS W HCIIOJIB30BaHUS.
BaxtepuanbHble 3arpsI3HEHUS UCTOUHHKOB BOJOCHA0XKEHUS MOTYT SIBUTHCS
MPUYHHON MHOTHX smuaeMuil. [Ipu mpoBemeHHHM OaKTEPHOIOTHYIECKOTO
aHamu3a Boabl cceuaroTcs Ha CanlluH 2.1. 3684-21. B 2022 roay mo
ot4yeraMm OakTepuosorndeckoii 1adoparopuu ®BY3 «lleHTp rurneHs! u
snugemuoorun B Pby» u3 26629 nccineqoBaHHbIX NPO0 M0 CAHUTAPHO -
0aAKTEepHOJOrHYeCKHM MOKA3aTeIAM THTHEHHYeCKUM TPeOOBAHUSIM He
COOTBeTCTBOBAIH 466 mpob [5].

CanlluH 1.2.3685-21 «I'urueHnveckue HOPMATHUBBI M TpeOOBaHUS K
obecrieueHnio 6e3omnacHocTr (Win) O€3BPEIHOCTH IS YelioBeka (HakTopoB
cpeasl OOUTaHUs) HOPMHPYET COAEPIKaHIE BPETHBIX XMMUIECKHUX BEIIECTB,
Hamboyiee YacTO BCTPEYAIONIMXCS B MPHUPOAHBIX BOJAX, a TaKKe
MOCTYMAIOMIKMX B ICTOYHUKH BOJOCHAOKEHNUS B PE3YNIBTATE XO3SMCTBEHHOMN
JEATEIPHOCTH YEIOBEKA. YCTAHABIMBAET T'MIMEHHYECKHE TpPeOOBaHUA K
MIUTBEEBOM BOJIE, OMPEAENSET OPTAaHOJIENTHYECKHE M HEKOTOphIE (DU3HKO-
XMMHUYECKHE NapaMeTphl MUTHEBON BoAbl. CeroaHs TpeOOBaHUS K KaueCTBY
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Boabl B Poccum ouenb ctporue. Bonma mutbeBasi, KOTOpasi T€UET U3-TIO
KpaHa, COIVIACHO HOPMATHBHBIM JIOKYMCHTaM, JOJDKHA OBITH HACTOJIEKO
YHCTOH, 4TO yHoTpeOysiTh ee MOXHO Oe3 cTpaxa 3a cBo€ 3mopoBbe. Ho, k
COXKAJICHUIO, JCHCTBUTEIBHO OC30MACHOM, KPHCTAIBHO YHUCTOM W Haxe
MOJIC3HOM €€ MOYKHO Ha3BaTh TOJBKO HA CTAJIUU BBIXO/a U3 OYHCTUTEIHHOTO
coopyxeHus. Jlanee, mpoxos IO CTapbIM, YacTO PrKaBbIM U H3HOCHBIIHMCS
CeTSM BOIONPOBOJA, OHAa HACHIIACTCA COBCEM HE  IOJIE3HBIMHU
MHUKPOOpPTaHMU3MaMH H Ja)XX€ MHHEPATH3YeTCS OMACHBIMH XHMHYECKUMHU
BEIECTBAMH (CBHHIIOM, PTYTBIO, JKEJIE30M, XPOMOM, MBIIIbIKOM) [4].
BrusHre kadecTBa NHTHEBOW BOIBI Ha 3J0pOBBE YEJOBEKa OYCHB
BakHO. KOHEYHO, YTO BOJA, KOTOPYIO MBI yIOTpeOsIeM, JOIDKHA OBITH
WCKITIOYUTENBFHO YHCTOM. 3arpsi3HEeHHas BOoja CIOCOOHA BBHI3BIBATH TaKue
CTpalHble 3a0oJieBaHus, KaK: Xojepa, JAW3eHTepus, OpromHONH TH(,
BUPYCHBIH TeMaTUT, pa3nuHble mapasutapHble HHekiwn. Ceromns
TpeOOBaHUS K KadyeCTBY BOJIbI TMO3BOJIIIOT 00€30IaCHTh HAC OT BCEX
00J1e3HETBOPHBIX OaKTepHii 1 BUpycoB. Ho kpoMe MUKPOOPraHU3MOB B BOJIE
MOTYT COACPIKATHCS MHOTHE 3JICMEHTHI TaOIuIlbl MeH eneeBa, KOTOphIe pu
pEeryIsIpHOM TOTPEOICHUH B OOJBIINX KOJIUYECTBAX CIIOCOOHBI BBHI3BATH
Cepbe3HbIe MPOOIEMBI CO 3J0POBbEM. PaccMOTpHM HEKOTOPBIE OMaCHBIC M
YeloBeKa XMMHYECKHE JIIeMEHTHL. 30BITOK B BoHIEe jKeje3a BEI3BIBACT
alieprudeckie peakuud W 3a0oieBaHUs IMOYeK. bojpmioe conepikaHue
Mapranna — MyTalud. lIpW TOBBIIIEHHOM CONEPXaHUW XJIOPHUIOB U
cynbdaroB HabmrOAaeTcs HapylieHuss B paboTe >KeTyJOYHO-KUIIEYHOTO
TpakTta. M30bITOUHOE COMEpKaHuEe MAarHusi M KajbIMsl TMPUIAET BOJE TakK
Ha3bIBAEMYIO JKECTKOCTh M BBI3BIBAET y UEJIOBEKAa apTPHUTHI M 00pa3oBaHue
KaMHeH (B oYKax, MOUeBOM U >KkelT4HOM my3bipe). Cojeprkanue Gpropa Beiiie
NpeJeSiOB HOPMBI MPUBOIUT K CEPhE3HBIM MMpodjieMaMm ¢ 3y0amMu U
MOJIHOCTBhIO pTa. CepoBOJOPOM, CBHHEI, MBIIIBIK — BCE 3TO SJIOBUTOE
COCJIHEHHUE ISl BCETO JKUBOTO. YpaH B OOJBIIMX 033X PaJUOAKTHUBCH.
Kanmuii paspymiaetr BaxHBIA JUIsi MO3ra IMHK. AJIIOMUHUI BbI3bIBA€T
3a00JICBaHUS TICUYCHU U TIOYEK, aHEMHIO, TPOOJIEMBI C HEPBHOM CHCTEMOH,
KouuThl. CYIIECTBEHHYIO CEpPBE3HYIO OMACHOCTHh BEI3BIBACT IPEBBIIICHUSI
HopM CanlluH. Bopa nuTbeBas, HacbllleHHas XUMHUKaTamMH, NpU
peryisipHOM ynoTpeOieHue (B TOITOCPOYHON IMEPCIICKTUBE) MOXKET BBI3BATh
XPOHMYECKYI0  HHTOKCHKAIMIO,  YTO  MNPHUBEAET K  DPa3BHUTHIO
BBINIEYNIOMSIHYTHIX ~ 3a00jeBaHuii. He croWt 3a0biBaTh, 4YTO ILIOXO
OYHINEHHAS KHUIKOCTh MOYET MPUHOCHTH BpPEA HE TOJBKO MPH IMpHEME
BHYTpPb, HO W BCACBHIBAsCh dYepe3 KOXY BO BpPEMS BOAHBIX MPOLEIYP
(mpuHATHS AyIna, BaHHOH, TUIaBaHWU B OacceliHe). MHHEpabl, MaKkpo- U
MHUKPORJIEMEHTHI B BOJIE, KOTOPEIC B HEOOIBIINX KOTMYECTBAX IPUHOCAT HAM
TOJIBKO TO0JIB3Y, B IIEPEH30BITKE CIIOCOOHBI BBI3BIBATH CEPHE3HbIC, & MOPOH U
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BOBCE HETIOMPAaBUMbIC HapylIeHHs B paboTe Bcero opranusma [3].
JIutepartypa

1. AnekceeB, JI.C. Kontrpons kauectBa Bonbl: BojocHaOxxenue u
BonoorBeneHue: yueb. / JI.C. Anekcees. - 3-¢ u3n., nepepad. u jgom. - M:
Wndpa-M, 2004. - 154 c.

2. BoponmoBa, H.U.Boma mutheBas / H.U. Boponmoma. - M.:
Crpoitmnar, 1996. - 360 c.

3. Kaproxmna, T.A.KonTpomp kagectBa BOAbl:  yueb. /
T.A. Kaproxuna, 11.H. Uypanosa. - M.: Ctpoiinznar, 1986. - 186 c.

4. Cannrapusle mpaBmwia W Hopmbel CanlluH  1.2.3685-21
«['mruennveckue HOpMAaTUBHI U TPEOOBAHMS K 0OECTIEUEHHIO OE30MTaCHOCTH
u (unu) Oe3BpeAHOCTH sl 4YejoBeka (DaKTOPOB Cpelnbl OOWUTAHUSY.
/TlocranoBnenue Pocriorpebuamzopa ot 28.01.2021 r. Ne2 (¢ u3MEHECHUSIMU
30 nexabps 2022 roga).

5. Canwurapsueie mpaBwia ¥ Hopmbl CanlluH 2.1. 3684- — 21
"CaHHMTapHO-3IHIEMUOJIOTHYECKHE TPEOOBAHMUS K COACPIKAHUIO TEPPUTOPHIA
TOPOJICKHX U CENIbCKHX IOCEICHHH, K BOJAHBIM 00bEKTaM, MUTHEBON BOJE U
IIUTEEBOMY BOJIOCHAOXKCHMIO, aTMOC(EPHOMY BO3IYXY, MOYBAM, KHIBIM
TIOMEIIEHUSIM,  OKCIUIyaTallid  NPOM3BOACTBEHHBIX,  OOIIECTBEHHBIX
MIOMEIICHNH, OpTaHM3aINN u MPOBEICHUIO CaHUTapHO-
MIPOTUBOATIHAEMHYECKUX (TpoHUIAKTHIECKHX ) MEpOIIPUSITHI.
/TlocranoBnenue Pocriorpebramzopa ot 28.01.2021 1. Ne 3 (c m3MeHeHUSIMA
14 despans 2022 rona).

6. Ilycror C.b., lllycrosa JI.B./Xumuueckue OCHOBBI 3KOJIOTHH — M:
IIpoceemenue, 1994. - 238 c.

bannukos /1. B.
b® YYHuT, r. bupck
danil_bannikov_99@mail.ru

HOPMATHUBHO-ITPABOBOE OBECIIEYEHME 11O
3ATPAZHEHUIO NIOYB HE®THIO U HEOTEINPOAYKTAMHU

AnHoTanusi: B Hacrosmiee BpeMs IUIS 3AIUTHI CPeAbl OOMTAHMS B KaXIOi
CTpaHe pa3pabaTeIBaeTCs TPHUPOJOOXPAHHOE 3aKOHOJATENLCTBO, B KOTOPOM
MIPUCYTCTBYET Pa3IeN MeXKIyHapOIHOTO IIpaBa U PABOBOI OXPAHBI IPUPOIEI BHYTPH
rOCyAapcTBa, COJAEPXKALMH IOPUANYECKHE OCHOBBI COXPAHEHHS IPUPOIHBIX
PecypcoB U cpeibl CYIEeCTBOBAHUS KU3HHU. [2]

KimoueBble cioBa: Hedytb, HedTenpoaykTsl, HOpPMATUBHO-TIPABOBbIE AKTHI,
MOYBBI, SKoJtorudeckuii kogekc, 'OCT.

[IpaBuna, pa3paboTaHHBIE B COOTBETCTBHM C HOPMAaTHBHBIMH
npaBoBeiMU  akTamu  Poccuiickoit ®Dexpepanmu, B TOM UHCIE C
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MEXIyHapoAHbIMU JoroBopaMu Poccuiickoit denepanuy, yCTaHaBIUBAIOT
TpeOOBaHMS K OpraHW3allid MEPOIPUSATHH 10 TNPEAYNPEXKICHUIO U
JMKBHUIALMK Pa3iMBOB He(PTH M HEe(TENPOAYKTOB (Iajee MMEHYIOTCS -
MEpONPUATHS), HATIPABJICHHBIX HAa CHI)KEHUE MX HEraTUBHOTO BO3JeiCTBUA
Ha JKU3HEIeATeIbHOCTh HAaCeJICHHUS U OKPY KaIOIyI0 PUPOIHYIO cpeny. [1]

Opraxu3zanust MEpONpUSTHIl TPON3BOIUTCS (enepabHBIMHA OpraHaMu
UCTIOJTHUTENPHOM BIIACTH, OPraHAMH HCIIOJHWUTEIBHOW BIACTH CyOBEKTOB
Poccuiickoit ®epepanuu, opraHaMd MECTHOTO CaMOYNpaBIEHUS U
OpTaHM3aIMAMH, OCYIIECTBISIOINMH Pa3BEAKY MECTOPOKACHHH, NOOBITY
HeTH, a Takke mepepadOTKy, TPAHCIIOPTHPOBKY W XpaHEHHE HEPTH H
He(pTenmpoayKTOB (Ianee MMEHYIOTCS - OPTaHNU3aALNN).

B opraHuzanusax, UMEONUMX ONAacHbIe MPOU3BOJCTBEHHBIE OOBEKTEHI,
JUISL OCYLIIECTBIICHUS] MEPONIPUSATHI TOJKEH OBITH IIaH 0 PRy TPEKICHUI0
W JMKBUJALUU pa3MBOB HeTH M HeTenpoayKTOB (Iajee UMEHyeTcs -
IUIaH), pa3pabOTaHHBIH M COIJIACOBAaHHBIM B YCTaHOBJIEHHOM IMOPSJKE B
COOTBETCTBHM C IPEIbSIBIAEMBIMH TpeOOBaHMAMU K pa3paboTke U
COTJIACOBAHUIO IUIAHOB MO MPEAYNPEekKACHUI0 M JHKBUAALUHN Pa3lIHBOB
HeTH U He(TEIPOIYKTOB Ha Tepputopun Poccuiickoit @eneparum. [3]

[lepedens opranm3amii (COrIacHO MX OTPACIEBON NPHHAICKHOCTH)
yTBepXkKIaeTcsi (QeaepadbHBIM OpPraHOM HCHOJNHHUTENBHOH BIIACTH  TI0
corjacoBaHuio ¢ MunucrepctBoM Poccuiickoin ®enepauuu Mo Jesam
TPOXAAHCKOH OOOpPOHBI, YPE3BBIYAMHBIM CHTYallMsIM W JIMKBUJAIAU
MOCTEACTBUNA CTUXMHHBIX OEICTBHH IO COTIACOBAHMIO ¢ MMHHUCTEPCTBOM
npupoaHbIX pecypcoB Poccuiickoi @enepanun u denepanbHbIM TOPHBIM U
MIPOMBIIIIJIEHHBIM Hai3opoM Poccuu. [4]

IIpaButensctBO P® mpunsano 15 anpens 2002 r. I[Tocranosnenue "O
MOPSAKE OPTaHM3AIMH MEPONPUATHHA MO MPEIYNPEKACHUIO U JTUKBUAALIUT
pa3nmmBOoB He(pTH W HEPYTEHPOIYyKTOB Ha Tepputopun Poccuiickoit
Oenepanun”.  Jlannoe IloctaHoBneHue — ycraHaBiuBaeT — IIpaBuia
OpraHu3aly MEPOIPUATHUIl O MPEeaYIPEXACHUIO U IMKBUIALMN PA3JINBOB
HedTH 1 HepTenpoyKTOB Ha TeppuTopun Poccuiickoii deneparun.

CaHHMTapHO-3IHUIEMHUOJIOTHYECKHEe TpeOOBaHUsI K KadyecTBY ITOYBBI
perymupyer CanlluH 2.1.7.1287-03. Hacrosmue caHuTapHble IpaBUia U
HOpPMBI pa3paboTaHbl B cooTBeTcTBUM C DenepanbHbiM 3akoHOM 'O
CaHMTapHO-3MHIEMHOIOTHIeCKOM Onarononyuynn HaceieHus" ot 30.03.99
Ne 52-®3 (Cobpanne 3akoHOomaTenscTBa Poccuiickoit @eneparmm, 1999, No
14, cr. 1650) 00 oxpaHe OKpyXKalolel NPUPOJHON CpEeabl, OCHOBAMHU
3eMeJIBHOTO, BOJHOTO M APYTOT0 3aKOHOAATEIbCTBA, CBI3aHHOIO C OXPaHOH
OKpyXarommei cpensl, a Takxke "[lolokeHMEM O TOCyAapCTBEHHON
CaHUTAPHO-dMUAEMHUOJIOTHIeCKOH  ciyx0e Poccuiickoit  ®eneparun",
"[lonoxkeHreM O TOCYJapCTBEHHOM CAHUTApHO-3MHIEMHOIOTHYECKOM
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HOpMHUpOBaHWU", yTBEepXKIcHHbIMH [locTanoBneHueM [IpaBuTenbcTBa
Poccuiickoit  ®eneparmu ot 24.07.2000 Ne 554  (CoOpanue
3akoHoAarenscTBa Poccuiickoit @eneparuu, 2000, Ne 31, cT. 3295).

B Hactosmmee Bpems roctel, aeictByromue eme B CCCP Bce-eme
JercTBYIOT Ha Tepputopun P®. [IpuMepaMu Takux rocToB SIBISIOTCS:

e T'OCT 17.4.2.03-86 Oxpana npuponsl. Iloussl. Ilacmopt mous
IToctanosnenue ['occranaapra CCCP ot 03.11.1986 N 3375

e T'OCT 17.4.3.03-85 Oxpana npupoasl. [loussl. O01ue TpeboBaHUS
K MeToJaM OIpeneleHus 3arpsasHAomMX BemiecTB I[locraHoBieHHE
I'occranmapra CCCP ot 02.12.1985 N 3798

e T'OCT 17.4.1.02-83 Oxpana npuponsl. [loussl. Kiaccudpukamms
XIMHYCCKUX BEIIECTB [UIA KOHTPOJNA 3arpsasHeHus [locraHoBieHHe
T'occranmapra CCCP ot 17.12.1983 N 6107

e TOCT 17.4.2.02-83 Oxpana npuponsl. IlouBsl. Homenknarypa
ToKa3areyeld MPUTroJHOCTH HAPYIICHHOTO IUIOJOPONHOTO CIIOSI TIOYB IS
3emuieBanus [locranoBnenne ['occrannapra CCCP ot 21.01.1983 N 300

e TOCT 17.4.4.02-84 Oxpana npuposl. [TouBel. MeToasl oT60pa u
MOJITOTOBKU npod s XHUMHYECKOTO, 0aKTEepPHOIOTHIECKOTO,
resbMuHTONIOTHYecKoro aHanu3a IlocranoBnenue ['occrangapra CCCP ot
19.12.1984 N4731

Okonorndeckuit Konexc Pecnybnuxu banrkopTocTan onpenenser, 4To
OXpaHa OKpY’KaloIlel Cpeabl, palMoHAJIbHOE HCIIOIB30BAHUE IPUPOIHBIX
pecypcoB, o0ecriedyeHre IKOIOTHIECKOH 6e301acCHOCTH )KU3HEEeSITeIbHOCTH
YeloBeKa - HEOThEMJIEMOE YCJIOBHE YCTOHYHMBOTO HSKOHOMHYECKOTO U
conuanbHOoro passutus PecnyOmuku Bamkoprocrtan. C 3Tod  IebiO
Pecriybimka  BamkoprocTaH —ocyliecTBIsS€T Ha CBOEH TeppUTOpUU
JIeATeNIbHOCTh, ~ HANpaBJICHHYI0 Ha COXpaHeHWe Oe30macHoi  aus
CYIIECTBOBAHMUS )KUBON M HEXKUBOM IPUPOABI OKPY>KarOLIEH CPe/ibl, 3aIUTy
KM3HM M 3JI0POBbSl HACEJEHUs OT OTPHLATENHFHOTO BO3JCHCTBHS,
00yCIIOBIICHHOTO ~ 3arpsi3HEHHEM  OKpYXaloIleH Ccpelbl, JIOCTIKEHHE
TapMOHMYHOI'O  B3aMMOJICHCTBHS  OOIIecTBAa M HPHUPOJBI,  OXpaHy,
paIMoHaIFHOE HMCIIOIBF30BAaHUE W BOCIIPOU3BOJCTBO MPHUPOIHBIX PECYPCOB.
[5]

B cratee 44 DOxomormueckoro Kogexca Pecmy6mmkn Bbamxoprocran
YCTaHOBIICHBI TPeOOBaHMSA B 00JACTH OXPAaHBI OKpPYXKAIOIMIEH Cpembl Mpu
pa3MeNeHn!, MMPOSKTUPOBAHNH, CTPOUTENBCTBE, PEKOHCTPYKINH, BBOJIEC B
AKCIUTyaTallii0 M OKCIUTyaTallid OOBEKTOB mepepaboTku HedTH. I[lpm
pasMelIeHNH, TPOEKTUPOBAHUH, CTPOUTEIBCTBE, PEKOHCTPYKIMH, BBOJIE B
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9KCIUTyaTallMI0 ¥ JKCIUTyaTallud OOBEKTOB INEpepaboTKH HEe(TH OJKHBI
npeycMaTpuBaThesl IPPEKTUBHBIE MEPBI 10 OYUCTKE M 00E3BPEIKUBAHHIO
OTXOJIOB IIPOM3BOACTBA M cOopa He(TsHOro (MONMYTHOTrO) rasa W
MHUHEPAIN30BaHHOI BOBI, PEKYJIbTUBALMM HAPYIICHHBIX U 3arPsI3HEHHBIX
3eMelib, CHIPKCHHIO HETAaTUBHOTO BO3JCHCTBUS Ha OKPY’KAIOLIYIO Cpeay, a
TaKke ITI0 BO3MEIICHUIO BpEla OKPYXKAIOIIEH cpeae, NPUIMHEHHOTO B
Ipouecce CTPOUTENbCTBA M OKCIUTyaTallMM  YKa3aHHBIX  OOBEKTOB.
CTpouTensCcTBO W OIKCIDIyaTanusi OOBEKTOB  MepepadoTku  HedhTH
JOMYCKAfOTCSl IIPM HAIWYMU IIPOEKTOB BOCCTAHOBICHHS 3arpsI3HEHHBIX
3eMeNlb B 30HAX BPEMEHHOTO M (WIHM) IIOCTOSHHOTO OTBOJA 3EMEb,
MOJIOKUTENBHBIX ~ 3aKIIOYEHHH  TOCYJapCTBEHHOM  3KOJIOTHUYECKOH
OKCICPTU3BI U UHBIX YCTAHOBJICHHBIX 3aKOHOAATCIILCTBOM I'OCYy JapCTBEHHBIX
9KCIEPTH3, GMHAHCOBBIX TAPAHTHI PeaTH3allii TaKUX MPOCKTOB. [6]

Jlutepartypa

1. Tlocranornenue IlpaBurensctBa PO «O eaunolt rocynapcTBeHHON
cUcTeMe MPeAyNpEeKACHUS U JIUKBUIAIMH Ype3BbIUaiiHbIX cUTyaruii» ot 30
nexabps 2003 r. N 794.

2. IlpaBuna opraHm3alMu MEPONPHUATHH 10 TPEAYNPEXICHUIO U
JMKBHUIALUK Pa3lIuBOB HEYTH U HEPTENPOIYKTOB Ha Tepputopuu PD, yTB.
ITocranosnenuem IlpaBurtenscrBa PO ot 15 anpens 2002 r. N 240.

3. Cratbs 46. TpeGoBaHus B 00NaCTH OXpaHBI OKPY)KAIOLICH CpeIbI
MIPH OCYIIECTBICHHH JESTEIHHOCTH B 00JIACTH T'€0JIOTHYECKOTO M3YUEHHS,
pa3BeAKH U TOOBIYM YIIIEBOJOPOIHOTO CHIPHA, a TaKKe MpH HepepaboTke,
TPAHCHIOPTHUPOBKE.

4. OenepanbHblii 3aKoH Ne7 “O6 oxpaHe oKpyarolei cpeabl”.

5. ®enepanpHbiii 3akoH oT 2 ampenst 1999 r. N 96-03 «O06 oxpane
aTMOC(EPHOTO BO3AyXa»

6. DenepanbHbelii 3akoH oT 23 HOs0ps 1995 r. Ne 174-d3 «O6
9KOJIOTUYECKOI SKCIIepTH3e
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9KOJIOI'NYECKHUE INOCJIEACTBUSA HETATUBHOI'O
BO3JIEMICTBUS HE®TSHBIX 3ATPSI3HEHUI IIOYB

Annomayus. B craThe paccMaTpHBAcTCs HETATHBHOE BO3ZICHCTBHE
pas3nuToi HehTH Ha MTOYBHI.

Kniouegvie cnosa. HedrsiHple pa3nuBbl, SKOIOTHUECKHE TOCIEICTBHU,
IOYBa.

B mocnemHee Bpemss Bce Ooiblliee  BHUMaHHME — YJAENSACTCS
9KOJIOTMYECKHM  IIOCIEIACTBUSIM  aBapUUWHBIX pa3nuBoB HepTH. Ha
CEerOJHAIIHUNA JIeHb OJHOM H3 BEAyLMX OTpaciaedl IPOMBIIUIEHHOCTH
siBIsieTcs HeTenoOkIBaromas U HedrenepepadaThiBaroasi OTPACIH, HO U3-
3a CTaporo 000pyI0BaHUS, SBIISIOIECTOCS OJHON U3 MPUYKH He(Tepas3IuBOB,
HETPOJlyMaHHON CHCTEMBI 3KOJOTMYECKOH 3aIlUThI, 3TH OTPACIH SBJISIOTCS
OJTHIMH U3 HCTOYHHUKOB, OTPUIIATEILHO BO3IEHCTBYIOIINX HA OKPY KAIOLIYIO0
cpeny.

Ho ecnm Bompoc BiusiHUS HE(TENPOLYKTOB HA 3arpsi3HEHHE BOJHBIX
00BEKTOB M3y4aeTcsi JJOCTATOYHO IIMPOKO, TO BOINPOC BIMSHHS HEPTH Ha
MOYBEHHBIE OMOTHI M3y4YeH HexocTaroyHo. UeMm u oO0BscHseTCs Oonblioe
KOJIMYECTBO MCCIICIOBaHH, MPOBOAMMBIX C IIEJbI0 BBUICHEHHMs yuiepba
M0YBaM, MMPUHECEHHOTO pa3uBaMu HEPTEPOAYKTOB. [3]

JlelicTBue OTIENBHBIX KOMIIOHEHTOB Ha JKHUBBIE OPraHU3MbI MOXET
MPOSIBJISITECSL NIPU  Pa3HbIX KOHIEHTPALMSIX HE(PTH, MPUCYTCTBYIOLICH B
skocucteme. IIpu 3TOM M3BECTHO, UYTO HE(TSIHOE 3arpsA3HEHHE BHI3BIBACT
TaKWe HEraTHBHbIE M3MEHEHUs] KaK IOJHOE MM YaCTHYHOE YTHETEeHHE
9KOCHUCTEMBI B II€JIOM, H3MEHEHHe (U3NKO-XMMHUYECKHX I1apaMeTpoB
9KOTOIIA, NMPHUOOpPETeHNe TOKCHYHBIX CBOMCTB CyOcTpaTa Juisi OHMOLIEHO3a,
yTHETEHHE OTJEIIbHBIX 3JIEMEHTOB OHOIIEHO3a.

[Ipn monasanuy HaTEHOBBIX YIIIEBOAOPOJOB B MOYBEHHBIH MOKPOB
WHULUHUPYIOTCS ~ HEeoOpaTUMble XUMHYECKHE M (PU3HKO-XMMHYECKHE
MIPOLIECCHI, PE3yIbTATOM KOTOPBIX SIBISETCS 3aCOJICHHOCTD U TIOJIHAS TOTEPS
IUIOIOPO/NS TOYBBL, YTO B CBOIO OYepeIb BBIHY)XJAeT HCKII0YaTh
MOCTPa/IaBIINE 36MIIU U3 CETbCKOXO3SIHCTBEHHOTO 000pOTa.

Ha mepBom sTame mocie 3arpsi3HEHUsI COAEPXKAHUE 3arps3HUTENS B
moyBe HamOOJIee 3HAYUTENBHO. YIEp)KMBacMas KalWULIPHBIMH CHIAMHU
HEe(Th 3aHUMAET MOPHI B TIOYBE, BHITECHSS BO3AYX M BOLY, HEPTIHBIE MHKPO-
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Y HaHOIUIGHKH OKpY’KaloT ITIOYBEHHBIE arperarbl M JJIEMEHTHI CKeJleTa,
YBEJMYMBasl II0Ka3aTeNu JUCIEPCHOCTH, TuApodoOHOCTH M 00BEMHOM
MaccChl.

HedrsiHoe  3arps3HeHWe  BBI3BIBACT  ONACHBIE  DKOJIOTHYECKHE
nocyecTBus. Paspymaercst CTpyKTypa HOYBBI, M3MEHSIOTCS €€ (DU3HKO-
XUMUYECKHE CBOMCTBA. B pe3ynbrare pe3ko CHUXKaeTcs
BOJIOTIPOHUIIAEMOCTD, YBEIHMYMBACTCSA COOTHOIIEHHE MEXIY YIIEpOIIOM U
a30ToM (3a cueT yriaepoja HepTH), YTO MPUBOINT K YXYAIICHHIO a30THOTO
peXnuMa IoYB, HapyIIaeT KOPHEBOE MMTAHKUE PACTCHUH.

['myOuHy TpPOHHKHOBEHHS HE(PTH B TOYBEHHBIH CIIOH OIMpPENeINsIoT
MEXaHHUYECKHE CBOWMCTBA IOYBHI W KOMIOHEHTHBIM COCTaB HE(PTH, NPHU
MPOHUKHOBEHUH B INIyOOKHE CJIOM He(Th HapyllaeT mpoiecc o0oraieHus
MOYBBI KHCJIOPOJIOM, YTO MPHUBOJUT K THOEJH HACENSIONIYIO TOYBY OHOTY, a
IpoIlecC HapyIIeHHs BOJHOTO OOMEHa OTpHUIATENbHO CKa3bIBaeTCs Ha
JKU3HEIEATENIbHOCTH KOPHEBOM CUCTEMBI pacTeHUN. [5]

Conmepxkamuecss B HepTH  acaabTOCMOIKMCTHIC  BEIIECCTBA
00BOJIAaKMBAIOT KOPHHU, a MOCTYIUICHUE YTJIEBOJOPOIOB B KICTKH PacTEHHS
NPUBOIUT K TMONABJICHHIO KX CIIOCOOHOCTH IUIOJOHOCHUTH, BBI3BIBACT
MOp(OJOTHYECKIE MYTallMd W THOENb pacTeHUs. Y CTAaHOBJICHO, YTO Jake
conepxanne HeTH W HEPTETPOAYKTOB B IMouBe MeHee 1 % crmocoOHO
3HAYHUTENEHO CHU3UTh YPOXKAWHOCTB, a MPH ColepKaHWHd HepTH 10 5 %
MOYBA CTAHOBUTCS HEIUIOJOHOCHOM MUHUMYM Ha 5 JerT. [2]

OnHOBpEMEHHO C  YrHETEHHWEM  pPacTUTENbHOCTH  Morubaer
OOJIBIIMHCTBO MPEICTABUTEICH TOYBCHHBIX O€CHO3BOHOUYHBIX. [ 'nOensb
JKUBOTHBIX HACTynacT B MNEPBLIC JHU IOCJIC He(l)Tf[HOI‘O 3arpsA3HCHUA.
BricTpast snuMmuHALNSA TEJOOHMOHTOB M INPOCTEHIINX CBS3aHA C TPSIMBIM
TOKCHUYECKHM JIeiiCTBUEM JIeTKUX (pakiuuii HeTH, a TakkKe cO CHHKEHHEM
MOYBEHHOM asparmu. [4]

Takum 00pa3zoM, B IIpolecce 3arpsi3HEHUs TOYBBI HEPTENPOyKTaMU
MPOUCXOJUT TIOCTEIIEHHOE W3MEHEHHE JKOCHUCTEMbI MOYBBI, KOTOpOE
3aKII0YaeTcss B OTMHPaHWM OPraHM3MOB M pacTeHHWH  BCIEICTBHUE
TOKCUYHOCTH HE(TETPOAYKTOB M HAIPOTUB PA3MHOKEHHH OpPTraHM3MOB
YCTOWYMBBIX K BO3JEHCTBHIO He(TH. B KOHEYHOM WTOTE BBIIIECKa3aHHOE
NPUBOANT K CHIDKEHUIO €CTECTBEHHBIX MPUPOJHBIX OOMEHHBIX NPOLECCOB,
ImoyBa TII€peCcTacT OBITH l'IJ'IO}IOpOIIHOﬁ U BBIBOOAUTCA W3 PpeeCTpa
CEJIbCKOXO03SHCTBEHHBIX yroauil. [1]
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®OTOKATAIMTUYECKAS JECTPYKIUSA JUXJIOPITAHA
O JEMCTBUEM COJIEM KEJIE3A

Cpenu pa3HOOOpa3HBIX (OPM AHTPONOTEHHOTO BO3ACHCTBUS Ha
9KOJIOTUYECKYIO CPEIy M YeIOBEKa 0C000 BBIIEISIOT XUMHUUIECKUH (akTop.
3HAYNTEIHHO BO3POCIO IOCTYIUIEHHE B OKPY)KAIOIIYIO Cpeay OOWTaHUs
XIMHYECKHX 3arps3HUTENeH TeXHOTSHHOTO npoucxoxaeHus [3]. [pobiema
nepepaboOTKN TOKCHYHBIX XJIOPOPTaHWYECKHX COEAWHEHWI B MOCIEAHEe
BpeMsl TIpUBIEKAaeT 3HAYWTENbHOE BHHMaHHE, Kak B CBSI3U C
HEOOXOAMMOCTBI0 YTHWIM3AIlMM OTPABJIAIONIMX BENIECTB, TaK M C
HEOOXOAMMOCTBIO  YTHIM3AIMH  XJIOPCOAEP)KAIIMX  YTIEBOILOPOIHBIX
OTXOJIOB, TIOTYYAOIINXCS HA PSAIE IPOU3BOJICTB.

JIMXJI0p3TaH MUPOKO HCIOIB3yeTCs B KaueCTBE MPEANICCTBEHHUKA B
He(PTEXUMHUIECKON MIPOMBIIIIICHHOCTH IS MIPOU3BOJICTBA
noymBrHIIXI0OpUAa ([IBX) uTo sBNIsIeTCS OMHOM M3 MPUYUH €ro MO aHus
B 00BEKTHl OKpyxkatomei cpensl [1]. Ilpm nocrymineHnn B TOYBY M
rpyuroBeie Boabl, CoHsCl> HakamnmBaeTcs B HHX, BBI3bIBas HEraTHBHBIC
nocneAcTBHA Uit akocucteM [4]. Takum 00Opazom rpodiema ero yTHiIu3annu
SIBIIIETCA aKTyalbHOM 3agaueil.

OnmauM 13 HawOojee TMEpPCHEeKTUBHBIX METOJOB  YTWIM3ALMU
JUXJIOpITaHa sBIsieTCs (oToKaTamuTHdeckoe BosaeiictBue. IIporecc
(hoToKaTaNM3a OCHOBAH HAa N3MEHEHUH CKOPOCTH XUMHYECKUX PEaKIHi MO
JCHCTBUEM CBETa B MPHUCYTCTBUH (DOTOKATAIN3aTOPOB — BEIIECTB,
CHOCOOHBIX MOTJIOIIATE KBAHTHI CBETOBOTO ITOTOKA M MHOTOKPATHO BCTYMATh
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B IPOMEXYTOUHBIE B3aUMOJACHCTBUS C IPYTUMHU YYaCTHUKaMU XUMHUYECKOTO
nporecca [2].

B nanHO# paboTe paccMOTpeH SKOJOTMYecKH Oe30IMacHbId Crocod
YTWIN3AIMU JUXJIOPITaHa METOJOM (DOTOKATATUTHYECKOW KOHBEPCHUH B
cocraBe cuctembl FeCls-CoHsClo-ROH, a tarke ompeneneHsl OCHOBHBIC
NpOayKThl peakuud. Pomb (¢oTokarammsaropa B pPEakIUd KOHBEPCHU
BBITIONTHSIET COJTBBATHBIN KOMIUIEKC Tpuxtopuaa xeiesa — FeCls2C,HsOH.

Beutn mpoBeneHB! OMBITHL B (POTOKATATMTHIECKOH ycTaHOBKe Photo
Catalytic Reactor Lelesil Innovative Systems ¢ KBapLeBBIM peakTOpPOM
obremoM 500 mit.

B peaxTop BHOCMIM HaBecKy kpucramtoruapara 1,40 moms (378 wmr)
FeCI3-6H,O u 3,40 momb COOTBETCTBYIOWIETO crupTa. Ilocie mMoiaHOro
paccTBOpeHMs KpHUCTAJUIOTHApaTa Mpu mnepememuBaHuu no6asmsnu 0,40
moib (40 mi) CoHiCl,. B kadecTBe HCTOYHHKA YIIBTPAQHOIETOBOTO
W3IyUYeHUs CIIy)KUJa PTYTHAs JIaMIia CpeJTHETO AaBJICHUS MOIITHOCTHIO 250W.
Bpemst mpoBeneHust (hOoTOKAaTATUTUYECKOW KOHBEpPCHH cocTaBisuio 220
muHyT mpu Temmeparype 20 °C. Jlng wupeHTHUKAUMU CTPYKTYPBI
oOpasyrommxcs  HPOAYKTOB  NPUMEHSUICS  Ta30BBI  Xpomaromacc-
cnekrpomerp GCMS-QP2010S Ultra ¢pupmer (“SHIMADZU”, SAnoxus) c
kononkoir Restek Rtx-5MS (“Restek”, CIIA, mnunra 30 M, BHYTpeHHHI
muametp 0,25 MM, TONIIUHA KUIKOH TuTeHKH 0,25 MKM. )

CorulacHO pe3ysbTaTaM aHajdn3a 00pa3yIoIIUXCsl POAYKTOB PEaKIHH,
obnapyxena kousepcus CoHiClz (1) B atan (3) u xinopartan (4), npu 3T0M
STUIIOBBIM cnupT (2) uzbuparenbHO mpeBpamiaercs B arerans — 1,1-
JIUATOKCHATAH (5).

OOmas cxema ()OTOKATATUTHYECKOW KOHBEPCHM JMXJIOPITaHa
MpHBezeHa Ha puc 1.

o—"
PN FeCl3, y(I), 20°C
C,H,Cl, + OH » C,Hs + C,H;Cl + {
- HC], -H,0
0—
1 2 3 4 5

Pucynox 1. ®oTokaranauTiuyeckass KOHBEPCHS ANXIOpITaHA

Konsepcus CoH4Cly nocturaer 58%.

OKcIIepUMEHTaJIbHbIE  WCCIENOBAHMSA  MMOKa3aid 3¢ (EeKTUBHOCTD
¢dorokaramurinyeckoit kousepcnu CoHaCly ¢ mepBuuHbIMEU anmupaTnuecKuMu
CIIUpTaMH B MSTKHX, OSKOJOTHYECKH O0€30mMacHbIX ycloBUsIX. Kpome
yrunusanuu BeicokoTokcuaroro CoH4Cly, B xo/1e KoHBepcHH 00pa3yroTcs
MPAKTHIECKH BOCTPEOOBAaHHBIC BEIIECTBA: ITaH, XJIOPITaH  arerany — 1,1-
JTNAITKOKCHATTKAHBI.
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3KOHOMWYECKHW YIIEPE OT JJUKTUOKAYJIE3HOU
HNHBA3UHAN

JlMKTHOKaysIe3 JKBAauHBIX JKMBOTHBIX IIMPOKO pPAacHpOCTpaHEeH Ha
tepputopun P®. Cpennss 3apaKeHHOCTb JKBayHBIX UKTHOKAYJIE30M B
Pecny6usinke bamkoprocras cocrarset 6osee 11%. B Hactosiiee BpemMs Best
cucreMa Mep OOpbOBI C JUKTHOKAyJe30M OCHOBAaHAa HAa CHUCTEMaTHYECKON
JIeTeIbBMUHTH3A1INHY )KUBOTHBIX.

Lenpro wuccnenoBaHMs CTANO0 W3Y4YEHHE JKMBOM Macchl TEIAT U
9KOHOMHYECKHUH ymepO Mpu JUKTHOKAYJIe3HONH MHBA3HH.

s mccnenoBaHM TENAT pa3feNwiN Ha TPH TPYMIEI M0 9 rojoB B
KaXI0l, mociae KIMHMYECKOro OocMoTpa. B mepByro rpymmy Bxogunu 9
3I0POBBIX TEIAT; BO BTOPYIO M TPETbIO IPYyMITy BXOAWIU MO 9 TemsT ¢
BBIPAKEHHBIMU IPU3HAKAMU AUKTHOKAYJIe3a, C IPU3HAKAMU 3aJJ€PXKKH pOCTa
U pPa3BUTHS, CHIDKEHHEM BeCa U OHMKEHUEM IPOAYKTUBHOCTH.

VY Tensr 2-i rpynmsl JedyeHUe He MPOBOAWIOCH. TpeThio rpynmy 3a 5
JHEH 10 MCCIeOBaHUs MOJABEpralu aeruiabMeHTusanuu «lBomexoM» u
aHTHOMOTHKOTepanuy.  [IpMKW3HEHHYI0O  JHAarHOCTHKY  IPOBOIVIIN
TeIbMUTOJIIPBOCKOIINIECKUM MeTofoM 1o bepmany—OprnoBy, mnst dero
Opanmu Qexanun OT >KUBOTHBIX. DeKanuyu MOABEprald AWAarHOCTHYECKUM
uccIeJOBaHUAM. B Mukpockome ObUIM BHUIHBI ITOABM)KHBIC JIMUHHKH.
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UccnenoBanuss npooawin Ha 0Oaze KOX Brnacenko XaiOyJummHCKOTO
paiiona [1-3].

Tabuuma 1
JKupas macca teaar M+m, B ke
Bospacr, no aaam ['pynma
HCCIICIOBAHMIA | 11 11
don 143,21+£2,29 139,80+3,62 140,51+3,11
1 143,96+2,41 140,25+3,24 141,01+£2,89
2 144,72+3,62 140,69+2,98 141,52+3,46
3 145,494+2.91 141,1243,07 142,04+3,04
4 146,25+2,23 141,5442,44 142,56+2,67
5 147,01+3,28 141,95+3,52 143,09+3,72
6 147,78+3,47 142,35+2,73 143,62+3,15
7 148,544+2,84 142,74+4,05 144,16+2,93
8 149,30+3,68 143,12+£2,87 144,71+£3,21
9 150,07+3,49 143,49+3,31 145,27+2,88
30 168,78+3,71 149,02+3,72 158,40+3,12
CpeHecy TOUHbIN 0,76 0,41 0,53
MPUPOCT KUBOU
Macchl 3a 9 nHen
160
150
)
® (I) 3mopoBas
oo il e
130 T T T T T T T T T 1 (I I) 6OHBHaH
1 2 3 45 6 7 8 910 (|||) 0oJIbHAs
JlHn ucciienoBaHus

Puc. 1. )Kusas macca rensar

CTOMMOCTB J)KMBOW Macchl KPYITHOTO poraroro ckora 250 pyoiuei Ha 1
kr. [lomy4eHHbIE TaHHBIE CBHJIETENBCTBYIOT O TOM, YTO 332 MECSIBI TepseM
19,76 xr Ha Tenénka. Takum oOpa3oM, 3a Mecsn yOsITok cocraBisier 4940
pyOueii 3a TeneHka, OOJIBHOTO AUKTHOKAYIe30M [4-5].
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Aronos, X. I'. Hypxameros - Y ¢a: bamknuronsaar 2016. - 66 c.
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NpOoQHIaKTHYECKUX MEPONPHUSTHII IPH TUKTHOKAYJIe3e KPYITHOI'O POraToro
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4. Kytmus 0. H., Kytmua H. T'., Onnna C.A., T'agapos @.A. Mertoas
HccleoBaHus U 00paboTkm mHpopmanuu B Owmomoruu. - bupck, 2021. —
112c.
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nocobue. — bupck: bupckuii punuan baml'y, 2022. — 118 c.
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HNCCIEJOBAHUE BUIOBOI'O COCTABA BABOYEK
PECIIYBJIMKU BAIIKOPTOCTAH

AKTyaJIbHOCTb TeMBI 00YCIJIOBIIEHA HEOOXOJMMOCTBIO BBISIBUTH apealIbl
pacnpocTpaHeHus 0abouek B HEKOTOphIX paioHax PecmyGmuku
Bamkoproctan. 3HaueHne 06abodeKk BENMKO OTO IIEHHBIE ONBUTUTENN
LBETKOBBIX PACTEHHH, M 4Yallle BCEr0 OHHM CHEUUAIM3UPYIOTCS TOJIBKO Ha
OIIpeIeTICHHOM pacTeHuu. Kak KOHCYMEHTBI IIEPBOTO MOPSIIKa, TPUHUMAIOT
y4acTue B MUIIEBBIX Lensx. [I[pryeM Kak JIMYMHKH, TaK U UMAro siBJSIFOTCS
3BEHBSIMU B LIETISAX MUTAHHS.

C6op naHHBIX poBoAWIM B bupckom paiione B neTHuit neprox 2022
rojia, MapIIpyTHBIM METOJIOM. BbIIH BBISBIICHBI clietyrolye BUabl: PernHuna
— Pieris rapae, Mensenuna Kaiis — Arctia caja, Measeauna I'epa — Euplagia
quadripunctaria, Measeauua Kaiis — Arctia caja, Maxaon — Papilio machaon,
bBensnka kamycTHas — Pieris brassicae, IlepemuBHuma — Apatura iris,

Jlumonnuna — Gonepteryx rhamni, YepBonen orHeHHblii — Lycaena
virgaureae, [lameunma — Euphydryas maturna, Peneiinnma — Vanessa
cardui, bemsnka ropomkoBas — Leptidea sinapis, BpaxHuk-s3pikaHn —

Macroglossum stellatarum [1].
3aperucTpupoBaHo 7 ceMEHCTB, BKIodHaromux B ceds 9 pomaos, 13
BU/IOB. M3 KOTOpBIX 4Yallle BCEro BCTPEYAINCh MPEACTABHUTENH CeMeHcTBa
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Bensakm, uto coctaBmiio 30 IPOLIEHTOB OT BCEX CEMEWCTB OOHAPY)KEHHBIX
6abouek. 23 mpoueHTa coctaBmwin cemelictea Humdanuasr u Ipedbuns u 8
NPOLEHTOB — cemelcTBa ["oy0siHok, MenBenutl, SI3pikaHoB u [TapycHHUKOB.

Hpyroii 3amadeli ObUIO W3YyYUTh JaHHBIE ITI0 BHAOBOMY COCTaBy
HEKOTPBIX LIEHTpaIbHBIX paiioHOB Pecryonmuku bamkoprocran. [To gaHHbIM
M.I. MurpanoBa B AJbImeeBCKOM, bemnebeeBckoM, BmkOymsiKckoM,
bnaroBapckom, [laBnekaHoBckoM, KapmackanmHckoMm, MUSKUHCKOM,
Youmckom n YnmMuHCKOM paifoHax, 3aperucTpupoBaHo 14 ceMeicTs,
BKIIIOYarommx B cebs 79 pomoB, 112 BugoB. U3 OymaBoychx
npeoOIagaroInMi BHIAME SBISUTACH Pieris napi, bproksernnmna —8,2% ot
00IIero KONMM4ecTBa 3aperuCTpUPOBaHHBIX ocobei n Polyommatus icarus,
Tony6staka Mkap —7,5% sk3emmisipos [2].

ITo BUIOBOMY cocTaBy, mpeobnanatoT 2 Buza (1,8%), a ycrynaromue mno
YHUCICHHOCTH JAoMHHHpylomeMy Buxy — 21 Bua (19,1%). Ilo 8-10 pa3
BcTpeueHo 8 BuoB (7,3%), mo 5-7 — ormeueno 11 (10%); mo 2-4 paza — 30
(27,3%) u o oxHOMy pa3sy — 38 Bumos (34,5%) [2].

OcHoBbiBasich Ha anHble M.I'. Murpanosa B 2020 roay, oaHo 13 6osee
4acTO BCTPEYAEMBIX CEMEICTB B HCCIIEyeMbIX paiioHax Obun [ oxyOsHKY —
Lycaenidae. OTTanknBasich e OT HalllMX AaHHBIX, YaCTOTAa BCTPEYACMOCTH
3TOTO CeMEeNCTBA JIOBOJILHO HU3KA.

B 2020 romy B ropax HOxHoro VYpama mo YHCICHHOCTH OCOOCH,
peneiinuma — Vanessa cardui 3aHuMana mepsoe mecto. B 2022 romy Msl
TaKXe HabJrogaI MaccoBBIi j1eT Vanessa cardui.

AHanu3 BHJOBOIO COCTaBa M YHCIEHHOCTH JienuaontepodayHs
MOKa3bIBaeT OEMHBIN BHIOBOI cocTaB. YKazaHHE YHCICHHOCTH BHIOB U MX
MPOLIEHTHOE COOTHOIIEHHE B CeMeiicTBax, HO3BOJISIET CPABHUBATH MHAMUKY
YHCIIEHHOCTH U PaclipoCTpaHeHUE JenuIonTepodayHsl.

Jluteparypa

1. Kopuemmo M. II. IllkonbeHbIA aTiac-onpeaenutens Oabodek. -
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HOPMATHUBHO-ITPABOBOM MOPSIIOK PA3PABOTKHU U
YTBEPXKXJIEHUSA HOPMATHUBOB OBPA30OBAHUSA OTXO40B
N JIMMHUTOB HA X PASMEIIEHUE HA ITPEAIIPUSITUA

[pennpusaTist u opraHu3anuy, padboTaromye Ha TeppuTopun Poccum, B
mporecce  XO3AHCTBCHHOW  NEATEIBHOCTH  KOTOPBIX  00pa3yrorcs
BCEBO3MOXKHBIC BUIBI OTXOIOB, 00s13aHBI BRITOTHATE pazpadorky [THOOJIP.
HezaBucumo oT TOro, 4eM 3aHMMaeTCs KOMIAHHA, a TakKe KaKhe OTXOIBI
oOpazyrorcst (OBITOBOW MyCOp, YIaKOBKa, OCTATKH ChIPbsI HII MaTepHAaJIOB)
BO3HHMKAeT HEOOXOAMMOCTD B IMOJYYEHHH COOTBETCTBYIOILETO pa3peleHus
Ha TO, YTOOBI MX Pa3MECTHUTh, IMyTEM pacuéra MaKCUMAaJbHO JOIYCTHMOTO
o00béMa.

Koncrutymust Poccuiickoit  @Deneparuu  sBISETCS  TOKYMEHTOM,
KOTOPBIH YCTaHABIMBAET IPABO YEJIOBEKa Ha OJIarONPHUATHYIO OKPYKAIOIILY O
cpemy, AOCTOBEpHYI HH(pOpPMAIHI0O O €€ COCTOSHHU W Ha BO3MCIICHHE
ymep0a, TPUIMHEHHOTO €r0 3J0POBBI0 WM HMYIIECTBY 3KOJIOTHYECCKHM
MIPaBOHAPYIICHUEM.

®enepanpHblii 3ak0H 0T 10.01.2002 Ne 7-@3 (pen. ot 27.12.2019) "O6
OXpaHE OKpy)Kalmel cpenbl" sBISETCA TNIOOANEHBIM — HOPMAaTHBHO
NPaBOBBIM ~ aKTOM, pETyJIHPYIOIIMA B3aMMOOTHOIICHHUS YEJIOBEKa C
NPUPOJHOI  Cpelol, KOTOpble YCTaHABIMBAIOT W  KOHKPETU3UPYIOT
NPUHLUIBL OXPaHbl OKpYXKalllel cpelpl, CTPYKTYpHUpYs OOBEKTHI IO
KaTeropuy OIIACHOCTH, oO0ecrednBas IMpaBaMH M OOS3aHHOCTSAMHU
rpaxman[1].

Deoepanvhoviil 3akon om 24.06.1998 N 89-D3 (peo. om 19.12.2022)
"O6 omxodax npoussoocmea u nompebnenus". Hacrosiumii denepanbHbIit
3aKOH OIIpeJIeIIsIeT IPAaBOBbIE OCHOBBI OOpAIEHUs C OTXO0JaMH IIPOU3BOJICTBA
1 NOTpeOJIeHUs B LEINAX MPEAOTBPAICHUS] BPEAHOTO BO3AEHCTBUS OTXO/I0B
MIPOM3BOJICTBA W NOTPEOIEHUS HAa 370pOBbE YEJIOBEKa M OKPYIXKAIOUIYIO
cpeny, a TAaK)Ke BOBJIEUEHHs TaKMX OTXOJOB B XO3SHCTBEHHBIH 000OpOT B
KaueCTBE JAOMOTHUTEIILHBIX HCTOYHHKOB CBIPBs[2].

Ilpuxaz Muunpupoovt Poccuu om 08.12.2020 N 1026 "O6
ymeepocoenuy nopaoka NACnopmusayuy U munosvix Gopm nacnopmos
omxooog I - IV wnaccos onacnocmu"”" (3apecucmpuposano ¢ Muniocme
Poccuu 25.12.2020 N 61836) Tlopsaok macnopTtu3amuu oTxomoB [ - IV
KJIACCOB OTIAaCHOCTH YCTAaHABJIMBACT TPEOOBAHMS K BBHINIOJHEHHUIO paboT 1o
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COCTAaBJICHUIO, IIepe0(OPMIICHHUIO M YTBEPIKACHHIO acropToB oTxo0B I - IV
KJIaCCOB OMacHoOCTH [3].

Ipuxaz Munnpupoovt Poccuu om 08.12.2020 N 1027 "O6
YmeepocoeHuU nops0Ka NOOMEEPAHCOeHUs OmMHeceHuss omx0008 I - V knaccos
ONAacHOCmMU K KOHKpemuomy Kunaccy onachocmu" (3apecucmpuposano 6
Muntocme Poccuu 25.12.2020 N 61833) Tlopsaok TOITBEPKISHUS
oTHeceHHs: O0TX0M0B | - V KIIacCOB OMAaCHOCTH K KOHKPETHOMY KIaccy
OTIacHOCTH [4].

Iocmanoenenue Ipasumenscmea P® om 26.12.2020 N 2290 (peo. om
13.04.2022) "O  auyeHsupoganuu  OesmenvHocmu  no  cobopy,
mpancnopmuposanulo,  o6pabomke,  ymuauzayuu,  06€36PEACUBAHUIO,
pazmewenuio omxo0os I - IV kiaccos onachocmu" ycTaHaBIUBaeT MOPSIOK
JMLEH3UPOBAHUS  JEATENIbHOCTH 1O  cOOpy, TpaHCHOPTHUPOBaHHIO,
00paboTKe, yTUIM3AlUH, 00C3BPCIKUBAHUIO, pa3MeNIeHHI0 0TX0m0B [ - 1V
KJIaCCOB  ONACHOCTH, OCYILECTBIAEMON IOPHIMYECKUMH JIMLIAMH |
VHIMBHYJIbHBIMU TIPEIIIPUHAMATEISIMHE (JlaJiee - AesITeNbHOCTb B 00JIacTH
oOpalieHus ¢ 0TX0JaMH).

OrcyrcrBue mnpoekta I[IHOOJIP - cepbe3Hoe mpaBOHApYILEHUE,
KOTOpOE  CBSI3aHO C  HECOOJIOJIEHHMEM  HOPM,  IPEIyCMOTPEHHBIX
JKOJIOTMYECKUM 3aKOHOJIATEIbCTBOM. BBIIe TMepeYrCIIeHHbIe JTOKYMEHThI
HEOOXOAUMBI Uil TPOBEICHHUS M KOHTPOIS JESITENbHOCTH, CBA3AHHOW C
MPOU3BOJICTBOM M TOTPEOJIEHHST OTXOJOB B OKPYIXKAIOUIYIO MPUPOIHYIO
cpeny. Ho cnenyer ydecTb TOT (akT, 4To JaHHAsI IOKYMEHTAIIMS HE CTOMT Ha
MECTE U C KaXK/BIM I'0JIOM OHa OOHOBJISIETCS.

Jlutepartypa
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2. 3akoH Poccmiickoii ®enepannn «O0 0OTX0Jax NPOW3BOJCTBA
notpetieHus» ot 24.06.1998 r. Ne 89-03;(pen.ot 19.12.2022 1.)

3. IlocranoBnenue IlpaBurenscrBa Poccuiickoit ®enepamun  «O
HOpsiIKe IPOBEIEHHs NacnopTu3anuu otxoaoB [-IV k1accoB omacHOCTH» OT
16.08.2013 r. Ne 712;(c uamenenusimu ot 01.01.2021 1.)

4. Tlocranosnenue IlpaBurenscrBa PO o1 26.12.2020 N 2290 (pex. ot
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INPAKTHUYECKHUE PABOTBI HCCJIEJOBATEJIBCKOI'O
XAPAKTEPA IO XUMHUH

OcHOBHas LIeJIb MOJICPHHU3AIMH POCCHICKOTO 00pa30BaHUS COCTOUT B
JOCTH)KEHHH €ro HOBOro KadecTBa. (OTBEYAlONmIETO COBPEMEHHBIM
COLMATBHO-I)KOHOMHYECKHUM YCIIOBUSIM CTPaHbI M1 OCHOBHBIM HAIpPaBICHUSIM
ero pasButui. DyHIaMeHTanpHbIC WM3MEHEHHS B OKOHOMHUKE H
OOIIECTBEHHOW JKM3HHM CTPaHbl MPEABSIBISAIOT HOBBIE TpeOOBaHUI K
JMYHOCTH, Pa3BUTHE KOTOPOH — CMBICH M CYTh CHCTEMBI 00pa30BaHMUSL.
I'nmaBHBIC cpean 3Tux HaHpaBJ’IeHI/Iﬁ — OTBCTCTBCHHOCTb, HHUIITUATHBHOCTD,
AJANITUBHOCTh K H3MCHAIOIIHUMCA YCJIOBUAM, KPUTUYECKOEC MBINIJICHUEC,
CHOCOOHOCTh U TOTOBHOCTH K 000CHOBAaHHOMY BBIOODY npodeccuu.

Paboras B knaccax, st CTapaloCh CO3JaTh TAKUE YCIOBHs paboThI, MU
KOTOPBIX y4aIlMHCS 3aX0TeN, U CMOT Obl YCBOUTh XUMHUUECKUE 3HaHUA. J{1s
noBbIIeHUsT 3P (eKTHBHOCTH OOyYeHHs Ba)KHO, YTOOBI yYal[UiCs CTaj
aKTHBHBIM YYaCTHHKOM oOpa3zoBarensHoro mnpouecca. CamocTosTenbHOe
OTKpBITHE  Mayeimed  Kpynmuipl 3HAHUH  JOCTaBIIsIET  OIPOMHOE
ynoBosbcTBHE. [l03BONSET YYEHWKY OIIyTUTh CBOM BO3MOXKHOCTH,
TIOBBIIIIAET CBOIO CAaMOONEHKY. Tak MOSBISIETCS WMHTEpeC HE TOJNBKO K
IIpeAMeTy 00y4YeHUs], HO ¥ K IIpoliecCy MO3HaHUSI.

B xauectBe MPUOPUTETHOI'O JUAAKTHYCCKOTO IMOJAXO0Ja B O6y‘IeHI/II/I A
BbIOpasia MOUCKOBEIMA, UCCIIENOBATEIbCKII MeTO b, Hanbosee 3¢ dexkTHBHO
HCIIOJIb30BATh 3TOT nmoaxon npu MMPOBEACHUN MPaKTUYCCKUX u
11ab0paTOPHBIX Pa0OT, AEMOHCTPAIMOHHOTO 3KcIepuMeHTa. [IpakTiueckue
paboThl MCCIIEA0BATENHLCKOTO XapakTepa MO3BOJISIOT YHYallUMCsl OBJIAJICTh
MCTOHHKOﬁ HAay4YHOI'O IMO3HaHUs, HpOﬁTI/I IIYyTh YYCHOTO-TIPAKTUKA: UIACA —
BBIJIBIDKCHUE THIIOTE3bl —> OKCIIEPUMEHT — aHaJM3 pe3yjbTaToB —
TIOJTBEPIKICHHUE MM ONIPOBEPKEHUE TMITOTE3bI — BHIBOJI.

[IpakTHyeckne pabOTHI HCCIIEI0BATENBCKOTO XapakTepa MOTYT OBITh 1
JoMantHuMH. B 7 —M Kitacce B paMKax TeMbl « BHOJIOTHS M XMMUSD) ydalrecs
MOTYT ClieJIaTh NPE3EHTALNI0, 0043aTeIbHBIM 3JIEMEHTOM KOTOpOW cTala
IpakTH4yeckass paboTa: J0Ka3aTb HAJIMYNME XUMHUYECKHUX COCAMHEHUH B
NMUOIEBBIX TPOAYKTaX, OMNPCIACITINB UX OCHOBHBIC XHUMHYCCKHUE CBOMCTBA.
ITpuBenem pparmMeHT Takoit padOTHI.

DdupHbie Maca.
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D¢upHas Macna — ocodasi rpyIna pacTUTEIbHBIX Macesn. OHM IPUIAIOT
BeTaM, srojaM, (pyKTaM HEHNOBTOPUMBIH 3amax. KX uncmomb3yroT B
MeIUIUHE U approMepHu.

3agaHme: cpe3aTh CO CBEXEro amneilbCHHA KOPOUYKY, 3aXeub CBedy U
BBIJIABUTHh HA IIaMsi HEMHOTO 3(UPHOTrO Macliia: MoJy4aeTcss HeOOJbIIOH
(hetiepBepk.

BrsiBoa: >pupHBIE Macia — TOPIOYHE OPraHUYECKIE BEIIEeCTRA.

Eme opmHa pomamHsAsA TpakTHdeckas paboTa HaeT ydYaliuMcs
BO3MOXKHOCTh ~ HCCJIEJIOBaTh CBOM MPEIOINONOXKEHHS B  CBOOOIHOM,
HEHAIpsDKEHHOH oO0ctaHOBKe. B 7 Kitacce mpu nzydeHnn TeMbl «Kuciaopom»
B OOMHUX dYepTax paccMaTpUBacM CIIOCOOBI TONYYCHHS KHCIOPOJA.
yqamnecyl 3HAKOMBI C TaKUMU IMOHATHUAMHU, KaK HNPOCTOC U CJIOKHOEC IO
cocraBy BemiecTBa. Ha 1ocke HaxomsTcs MarHUTHBIE MOJEIH MOJIEKYJI
IMPOCThIX MW CJOXHBIX BEHICCTB, TaK KakK 06513aTeJ'ILHOI‘O 3alIOMUHaHUA
(hopMyJ1 BeLIECTB NIPH W3YUYEHUH MPOIEAEBTHYECKOTO Kypca s He TpeOyro.
ITocne nemMoHCTpaIy ONBITOB HO MOJYYSHHIO KHCIOPOIa NMPH Pa3loskeHUN
MepMaHraHaTa Kajus ¥ IepoKcHIa BOJOpO/a AeTaeM C YJaIlllUMUCS BBIBOA!
KACIOpPOA B JA0OpaTOpHMM  MOXKHO  IONYyYUTh  PaslIOKCHHEM
KHCJIOPOJICONIepKAIUX BemecTB. 3aganne Ha aom: «[Ipomenats ombIT: K
KyCOYKaM CBIPOTO M BapéHOTO MsCa W MOPKOBH NPWIHTH IIEPOKCHI
BOJIOPOJIA, BHIMIOJNHUTH PUCYHOK WIH (OTOrpaduio OmMbITa, OMUCATH €T0 U
CeTaTh BBIBOMIY.

Ha cnenyromem ypoke Ha Moil Bompoc: «M3 4ero ke Bbl MOITyYHIH
Kucinopoa?» - ydammecs orTBedanoT: «M3 Msacay. 3OTo mpekpacHas
BO3MOYKHOCTb ITOKa3aTh, KaK Ba)KHO HMCIIOJIB30BaTh OOJIBIIOE YUCIO (PAKTOB,
HOHﬂTHﬁ, YMETHh UX NPABUJIBHO U IMOJTHO MPOAHATIU3UPOBATH JJIA TOTO, ‘-ITO6BI
cIelaTh BEpHBIM BBIBOJA. Bmecre CTpOMM JIOTMYECKYH)  LIEMOUYKY
pacCyXKIaACHUA, UCTIOJIb3YsA 3HAKOMBIC UM IIOHATHA, BBIBOAbI IPCIABIIYIICTO
ypOKa, 3aricaHHble B TeTpa iy, GpoTorpaduu JOMaIIHEro OIbITa, U AeiIaeM
Telepb YK€ TPaBHIBHBIA BBIBOJ: KUCIOPOJ MOJIYYWIN HPH PaA3I0KCHUU
MepOKCHIa BOJOPOAA IOJl JEHCTBHEM OMOJIOTMYECKOro KaTajlin3aTropa
KaTajasbl, KOTOpas COXPAHSETCS B CHIPHIX NPOJAYKTaxX W paspyllaeTcs B
BapéHbIX. OOs3aTENbHO IOCNE TaKOTro 3aKJIIOYEHHs] KTO-TO M3 YYaIIUXCs
BCIIOMHUT, YTO ITOJIOOHYIO KapTHHY OH HaOJrojan mpu o0paboTKe paHKH
nmepoKkcuaoM Bomopoda. Kwucmopon, oOpasyromuidcs TMMoa JelCcTBUEM
KaTaJia3bl U3 MEPOKCHIA BOJAOPOa, 00e33apakuBaeT PaHKY.

BbIBOA: KHCITOPOT TOTYYHIIH Pa3I0KEHUEM IEPOKCHAA BOAOPOAA MO
JIECTBHEM KaTaJla3bl, COXPAHUBILIEHUCS B CHIPBIX MOPKOBH U MsICE, B BAPEHBIX
MPOAYKTaxX OHA HE COXPaHMIIACH.

IIpu w3yuenun Tembl «benkw» B 10-M Kimacce TUTAHHPYIO
npakTH4YecKyto padoty «McciaenoBanne NuIeBbIX NPOIYKTOB HA HAIMYHUE B

233



HUX OeiKa». Yyaruecs ODKHBI IPUMEHSTh CBOM 3HAHHMS, MOJTy4EHHBIE Ha
npeablayeM ypoke. [ImaHupyst CBOIO IESITENBHOCTh, OHH DPAacCyKAaloT:
«Hanmo onpenenutb, CONEPKUT JIM AaHHBIH MUIIEBON MPOXYKT Oenok. Eciu
COJICP)KUT, OGIIOK MOKHO ONpENeNUTh KaueCTBEHHOW peakiuei». bepyT
KyCOUeK PbIOBI KEThI, BEICOKOE CO/IepKaHKe Oelika B KOTOPOit 00IIeU3BECTHO,
1 IeHWCTBYET Ha HEeTo pacTBOpoM cynbharta mexu(ll) u mémoun, T.e. mpoBoasT
OnyperoByro peakiuio. ITomydass oTpHIaTensHBIN pe3yabTaT, OHH OYCHb
yZAaBJICHBI, HO TO3HAHHE YacTO W HAYMHACTCS C yIWBICHMS. Ydaluecs
00CyXIat0T, PacCcyXIaoT, CIIOPAT U MPUXOIAT K BBIBOAY, YTO CYIIECTBYET
HECKOJIBKO  [BETHBIX  peaknuii Ha  Oenku.  3aTeM  IPOBOAAT
KCaHTOTIPOTEMHOBYIO PEAKLIUI0 — pEe3yJbTaT IOJIOKHUTENbHBIH! [lemaem
BBIBOJI O KQUECTBEHHOM COCTaBe JJAHHOT'O OeJIKa PBIOHI.

AHaNoOrM4HO OpraHu3oBaHa padoTa IO ONPENENICHHIO TJIFOKO3bI B
MUIICBBIX MNPOAYKTAX, TOJBKO YYThb MCHAIO AKICHT, U pe6HTaM X0UCTCA
HCCIIe0BATh KaK MOKHO OOJbLIE MUIIEBBIX NPOAYKTOB. OHM NPUHOCAT HA
YPOK COKHM pa3HbIX (GHpM, MEN, BHHOIpaA, KOHQETHI, CBEXKHUE (PPYKTHI.
HeHOH}IeHLHLIﬁ HUHTEPEC HCTIPOU3BOJILHO 3aCTaBJIAICT ydamuxcs
IUIAHUPOBAaTh CBOIO JEATENBHOCTh M C HAYYHOH TOYKH 3pEHUS, W C
BPEMEHHOH, NPHBJEKATh BCE MMEIONIMECS 3HAHUS II0 TOMY WIN HHOMY
BONPOCY. A TIONMYTHO pemial0 eme OJHy o00pa3oBaTeNIbHYIO 3aiady.
3HAKOMITIO UX C TIOHATHEM «BOCCTAHABIIMBAIOIINE U HEBOCCTAHABIIMBAIOIINE
YTJIEBOIBIY.

IIpy w3yyeHunm Tembl «Metaib» B 9-M Kiacce MPOBOXKY
MapagoKCanbHBIM IKCIepUMEHT «B3aumoneicTBue cepebpa ¢ pacTBOpOM
COJIM TPEXBAJICHTHOTO JKeJie3ay». JTO HEOXHMIAHHBIM (akT JUIs MHOTHX
ydyamuxcs, TaK KaK OIIbIT TMPOTUBOPCYUT UX MNPCACTABJICHUAM O
B3aUMOJICHICTBUM METAJUIOB C pPACTBOpAaMH COJIeii Ha OCHOBAHHHM HX
MIOJIOKEHHSI B PsIIy aKTUBHOCTH MeTayuioB. Ho pe3ynbTaT ombiTa HAUIO —
cepedpo pacTBOPUIIOCH:

Ag + Fe(NOz)3 = AgNOs + Fe(NO3)..

Tornga ™Mbl HauWHAEM HCCIENOBAaTh M CPAaBHMBATh OKHCIIUTEIbHBIC
CBOICTBA METAJUIOB U X HOHOB.

B nanHOM cityyae MaJIoOaKTHBHBII METAJIT OKUCIISIETCS B pACTBOPE COJIH,
COJIep)KaIllMi MOHBI C BBICOKOH OKHCIMTENbHOH CrocoOHOCThI0. Takoit
OKCIICPUMEHT, )IOHOHHGHHBIﬁ l'IpI/IéMOM HUCCJIICAOBAHUA, ITOJOXHUTCIIBHO
BJIMACT HA YPOBCHL OCMBICICHUA Y4YalllUMHCA CJIIOKHBIX TCOPECTUYECCKUX
BOINPOCOB Kypca XuUMHUU. MHOTIA JEMOHCTPAallMOHHBINA 3KCIIEPUMEHT C
JIEMEHTaMH HCCIIEIOBAHUS TIOMOTACT OTBETHTh HAa BONPOC YYEHHUKOB:
MOYeMy B OJHMX Y4YEOHHKAaxX YPaBHCHUS DPEaKIHMU MPEACTABICHBI OXHHU
MIPOYKTHI PEaklny, a B Apyrux — apyrue? Hanpumep:

Mg +H.0 = MgO +Hz 1
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Mg +2H,0 = Mg(OH), +H> 1

Ceimio Ha CHENMaNbHYK0 CETKy HEMHOTO MAarHUEBBIX OIMJIOK,
3aKUrar0 UX. MarHuif HauMHAaeT TOpeTh JKENTOBaThIM IaMeHeM. Kiamy
CETOYKY B KPHUCTAJIM3aTOp C BOAOML... SIpko cBeTsIieecs, OrpoMHOE ILIaMs
TOPAILIEro BOJOPO/Ia, OeJible U JIETKUE, a/Ia0IINe KaK CHET YaCTUYKU OKCHA
MarHusi HHKOTO HE OCTaBIAIOT paBHOAYMHBIM. B mosepiieHun
OKCHEPUMEHTA TPHUIUBAKD B  KPHUCTAJUIM3aTOp HECKOJNBKO  Kamelb
(eHONPTaNICHHA, TOCTEIICHHO pPACTBOP CTAHOBHUTCS MAJIHMHOBBIM. OTOT
SKCHEPUMEHT JAeT BO3MOKHOCTb IOKA3aTh YYaLIUMCS OIHO U TOKE SABICHHE
C Pa3HBIX TOYEK 3PEHUs, BBECTH MOHATHE O MapajUIeIbHO MPOTEKAIOLINX
PEaKLIsIX, HAMJIIAHO yOeIUTHCS, YTO THAPOKCHI MarHNs MaJIopacTBOPHM.

Pe3ynbpraTom HccienoBaTenbcKUX paboT CTAO pa3BUTHE TBOPUYECKOTO
MBIIUICHUST W JEATeNbHOCTH, (OPMHUPOBAaHHE HHTEpeca K IIO3HAHHIO
XUMUYECKHX SIBICHUHN U UX 3aKOHOMEPHOCTEH. Yualiuecs Ha TaKUX YpOKax
Y3HAIOT, KaKUe 3HaHMS M YMEHHUs MPUTOAsATcs B Oynyiiedl pabore Bpaua,
KpUMMHANNCTa, JabopaHTa. Ilpowcxoaur mpeBpamieHHEe 3HaHUM B
HHCTPYMEHT TBOPYECKOTO MO3HAHUSA MHpA.

Jlutepartypa

1. Bacunvesa 3.I'., I'panosckas A.A., Taneposa A.A. JlabopaTopHbie
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2. Bsemenme B mMup xuMuu: YueOHOe TOcoOMe IO XMMHUH IS
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3. 3nomnuxose D.I. TecTbl Ha NPAKTUUECKUX 3aHATHAX//XUMHS B
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4. HUcaes  J.C. Temarnueckue  NPAKTUKYMBbI B Kypce
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HOPMATHUBHO-ITPABOBAS PETJIAMEHTALIUA JJIsA
CO3IAHUA Y PEAJIM3AIIUI ITIPOEKTA DKOIIKOJIbI
«CAJIbI BE3 TPAHUI»

AnHoTanusi: HopMaTuBHO-TIpaBoBasi periaaMeHTanusl, UCTIOIb3yeMast
IIpU CO3JaHUM W peanu3aluu mpoekrta DKomkoisl «Caasl 6e3 rpaHulip,
KOTOpast MO3BOJIUT 00YHYaIOIINMCS OCBOUTH 3KOJIOTHYECKYIO TPAMOTHOCTD U
OBITH 9KOJIOIMYECKHU-00pa30BaHHBIMHU.

KaroueBble ciioBa: skowkona, OOKmpuna, cmpamezus, I9K0I02UYECKOe
06pazosanue, HOPMAMUBHO-NPABOBASL peaMenmayus, hedepanbHbill 3aKOH

Oxomkona «Campl 0e3 TpaHMI» cO37aHa C LENbIO0  Pa3BUTHUA
9KOJIOTUYECKOTO O00pa3oBaHMs, YCBOCHHS SKOJOTMYECKOH T'PaMOTHOCTH.
IIpu co3maHMit SKOJIOTMUECKOM INKOJIBI IPUMEHEHBI: OKOJIOTHYECKas
noktpuHa  Poccmiickoit ~ @Denepammii (omoOpeHa  pacmopsDKCHHEM
[MpaBurenscrBa PO or 31.08.2002 r. N 1225-p); Beepoccuiickuii cBOAHBIN
KaJICHJApHBIA TJIaH ~ MEpONPHUATHI  HANpaBIEHHBIX Ha  Pa3BUTHE
9KOJIOTHUECKOTO O00pa30BaHUs JeTeil M MOJIOJEKH B 00pa30BaTENbHBIX
OpPraHM3alUsIX, BCEPOCCHHCKMX M MEXPErHOHANBHBIX OOIIECTBEHHBIX
9KOJIOTHUECKUX OpraHm3anusax U oOweneHwsx Ha 2021r.; demepanbHbIH
3akoH oT 10 sHBaps 2002 r.N 7 ®3 OO0 oxpaHe OKpyKaromel cpemsl ¢
n3MeHeHusaMy; Ilman nedictBus mo peanusanuii OCHOB rocyaapCTBEHHOMN
TIOJIMTHKH B 00JIacTH 3KoJIormdeckoro passutust Poccuiickoro ®enepanmii
Ha nepuog a0 2030 roxa (yTBepkaeH pacmopsbkeHueMm [IpaBuTenbcTBa
Poccuiickoii ®epepatmii ot 18 nexabps 2012 r.N 2423-p); Ilnan
MeponpusTiii mo peanmusanuii B 2021-2025 romax Crpareruum pa3BUTHS
Bociutanusd B P® Ha mepuox no 2025 r. (YTBEpXkAEH paclopsKEHHEM
IpaBurenscTBa Poccuiickoit @eneparmii ot 12 HosOps 2020 r. N 2945-p).
OTa I0KyMEHTalus M03BOJIAET IPAMOTHO COCTABUTh IIJIaH MEPOIPHUSITHH.

B askosorndeckoit nokrpune Poccuiickoit @emepannu N 1225-p or
31.08.2002 ckazaHO, YTO COXpaHEHUE MPUPOBL U YIyUIIEHUE OKpY Katolen
Cpemsl SBISETCS IPUOPUTETHRIMHU HAIIPABICHHUS JIESTEIHLHOCTH TOCYJapCTBa
n obmecrBa. PopMupoBaHHWE M peanu3alMs CTPATErHd COLMAIBHO-
9KOHOMHYECKOTO PAa3BUTHSI CTPAHBI U TOCYIapCTBEHHAS ITOJINTHKA B 007IacTH
9KOJIOTUH JIO0JDKHBI OBITh B3aMOCBS3aHbI, IIOCKOJIBKY 37I0pPOBbE, COLMAIbHAS
U 3KOJIOTHYECKOE OJIaronoiydne HAcEeNCHUS HAaXOAWUTHCS B HEPA3PHIBHOM
eaunctee[ 1].

Jnst Toro dYTOOBI MPHUBUTH AETSAM W MOJOACKH 3KOIOTHIECKYIO
I'PaMOTHOCTb, YBOKEHUE K NPUPOJIE U JaTh SKOJIOIHYECKOEe 00pa3oBaHue, B
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9TOM HaM IIOMOKET BcepocCHMCKHMH CBOAHBIM KallCeHAAPHOMY ILIAHY
MEpOIPUSATHH, HAIPaBICHHBIX Ha Pa3BHTHE HKOJOTMYECKOro 00pa3oBaHUs
JeTel ¥ MOJIOJEKH B 00pa30BaTEIbHBIX OPraHU3aINAX, BCEPOCCHHCKUX H
MEKPErHMOHAJBHBIX ~OOIIECTBEHHBIX 9JKOJOTMYECKUX OpraHu3alusaX |
obpemuHeHnsAx Ha 2021 rox. B sTom mmaHe ykazaHO 66 MEpONpHUATHSIX,
KOTOPBIE OXBATBHIBAET Pa3HbIC CTOPOHBI HKOJIOTHH[2].

B mane mepomnpusaTuii mo peanmsanuii B 2021-2025 romax Crparerun
pa3BuTug BocnuTaHus B PD Ha mepuox no 2025 roma, yTBep>KAECHHBIN
pacniopspxerneM [IpasurensctBa PO ot 12 HOs6ps 2020 N 2945-p ykazano,
4YTO B OCHOBE pabOThl Be#eTcs pa3paboTKa W BHeApeHHe padoueii
NpOTpaMMbl  BOCHHTAaHUS U IIPO(PECCHOHANBHBIX  00pa30BaTEIbHBIX
opraHuzanuuf4].

B nmnane neiictuii no peanuzauru OCHOB TOCY1apCTBEHHON MOJIUTUKHI
B o0Omactu sKoioruueckoro pasputus P® nHa mepuox mo 2030 roxa,
yTBepKIeHHOM pacnopspkerneM [IpaBurensctBa PO ot 18 mekadps 2012 r.
N 2423-p,yTo TNOArOTOBKA W pealu3alys MOJEIbHBIX IPOCKTOB,
HalpaBJICHHBIX HAa OKOJOTMYECKOE BOCHHTAaHWE U  HPOCBEIICHUI
IIKOJILHUKOB U MOJIOZICKU JTOJKEH JOCTHYb 3HAaUUTENbHOTO pocta K 2030
rozly 1o CpaBHEHUIO C MPEbITYILUMU ToaaMHu[S].

bnaronaps ®enepansHomy 3akoHy oT 10 sHBaps 2002 r.N 7 @3 06
OXpaHe OKpY’Karollel Cpeabl C U3MEHEHUSIMU U JIOTIOJTHEHUSIMU KaXIbIi U3
Hac UMeeT NPaBo Ha OJaroNpHUATHYIO OKPYIKAIOIIYIO Cpely, Ha €€ 3aIlIUTy OT
HEraTHUBHOIO  BO3JEUCTBHS, BBI3BAHHOIO  XO3SMCTBEHHOM ©  HMHOU
JeSTENBbHOCThIO,  YPE3BBIYANHBIMH  CHUTYyallsIMM  IPUPOAHOTO U
TEXHOT'€HHOTO XapakTepa, Ha IOCTOBEPHYIO HMH(OPMAIUI0 O COCTOSHHI
OKpy>XKaroulell cpefibl U Ha BO3MEILEHHME BpeAa OKpyxarouieil cpeae. B
paMKax OAHOH W3 3a7ad  sABIAETCS OOBsICHEHHEe OJaronpusATHON
OKpYXKAIOMIeH Cpelbl U ee 3aiuThI[3].

B 3akone PecrnyOmukm bBamkoproctaH 00 9KOJOTHYECKOM
00pa30BaHNH, MPOCBEMICHUH U (OPMHUPOBAHUH IKOJOTHUECKON KYJIBTYPHI
MPONHMCAHO, YTO OCHOBHBIMH TNPUHIWIIAMH TIOJWTHKH PecmyOmmku
BamkoprocTaH  SBASAIOTCA:  CO3J4aHME  ONArONpPUSTHBIX  YCIIOBHH,
TapaHTHPYIOIINX BO3MOXKHOCTh TOJNYYEHHS KaXAbBIM TPaKIaHHHOM
HEo0X0aNMOoro 9KOJIOTHUECKOTO 00pazoBaTenbHOro MUHHMYMa;
0053aTeNNbHOCTh, CHCTEMHOCTh, KOMIUIEKCHOCTb W HENPEPHIBHOCTH
9KOJIOI'MYECKOTr0 00pa30BaHUsl M IIPOCBELICHHUS; OTKPBITOCTh 9KOJIOTHUECKOM
nHpOpPMALNY; TJIaCHOCTh M COTJIACOBAaHHOCTH JICHCTBHUH OpraHoB
TOCYJAapCTBEHHOW BIIACTH, OpraHU3aluWii, OOLIECTBEHHBIX OpraHW3aluil U
TpaxIaH B BOMIpocax pa3pabOoTKM WM peanu3alii NporpaMM B obmacTu
9KOJIOTMYECKOro  00pa3oBaHMs, IPOCBELICHUs M (HOPMHPOBAHUS
9KOJIOTUUECKOH KyJIbTypBI; yU9acTHE TPaxJaH, 00IECTBEHHBIX 00bEANHEHUH
W UHBIX OpraHu3allMii B Pa3BUTHH OKOJOIMYECKOro 00pa3oBaHM,

237



NpocBelleHnsT U (OPMHUPOBAHMM HKOJOTUUECKON KyJIbTYPHl HAaceleHUs
PecnyGnuku bamkoprocran[6].

PecnyOnmkaHckas mesneBast mporpamMma « OKOJIOTHIecKoe oOpa3oBaHue
HaceleHus pecnyOiarku bamkopTocTan» Ha oAbl BEIIEISET TJIaBHYIO LEIb:
CO3JaHUE YCJOBHH, CIIOCOOCTBYIOIIMX MNPHOOPETEHHIO HACEJICHHEM
9KOJIOTUYECKUX 3HAHUH, (OPMUPOBAHUIO DSKOJOTMYECKOH KYyJIBTYpHI W
BEIPAOOTKE TIPAKTHYECKMX HABBIKOB CO3MIATCIBHOTO H AP (PEKTHBHOTO
ydacTHs B pELIEHHH MpoOJeM COXpaHEHHs OKpyXKawolled cpeabl Ha
Tepputopuu Pecrybnuku Bammkoprocran [7].

B  memsx momymspu3anmMM  3KOJOTMYECKOTO  MHPOBO33pEHUH,
MOJJCP)KKH W PasBUTUS CHCTEMBI HEIPEPBIBHOTO  3KOJIOTHYECKOTO
oOpazoBanus 1 Bocnutanus B PecryOnuke bamkoprocran, a Takxke B CBSI3H
C TIEPEX0/I0M Ha HOBYIO CHCTEMY OOpaIeHHs C TBEPABIMU KOMMYHAJIbHBIMHU
0TXO/aMH, B paMkax PecryOIMKaHCKOTO 3KOMPOCBETHUTEIHCKOTO MPOEKTa
«3enenas bamkupus» Aamunuctpanus roposa bupck u bupckoro paiiona B
00pa3oBaTeNbHBIX YUPEKACHUSIX MyHHLUIIAILHOTO paiioHa bupckuii paiton
PecnyOmmmkn bamkoproctan ¢ 12 mo 17 anpens 2021 roxa mpoBOIUT aKIIUH
Takue, kak «Henensa skonornyeckoil rpaMoTHOCTHY, «3eneHas bamkupusy,
«Henens sxonoruueckux aem»|8].

Jlutepatypa

1. Dkomormveckass mokTpmHa Poccuiickoit ®enepammii (omoOpena
pacniopsbxenueM [IpaBurensctsa PO ot 31.08.2002 r. N 1225-p)

2. Bcepoccuiicknii CBOTHBIN KalCHAAPHBIN IDIAH MEPOIPHATHI
HaTpaBJICHHBIX Ha pPa3BUTHE OJKOJOTMYECKOro OOpa3oBaHMsS JeTed U
MOJIOEXH B 00pa30BaTENbHBIX OPraHM3alMAX, BCEPOCCHHCKUX U
MEXPETHOHATBHBIX OOIIECTBEHHBIX D3KOJOTHYECKMX OpraHM3alusiX U
o0benenuax Ha 2021.

3. ®epepanphbiii 3akoH ot 10 stBaps 2002 r.N 7 ©3 O6 oxpane
OKpY>Karollel cpebl ¢ U3BMEHEHUSMU U JONOTHEHUSIMU

4. Tlnau neficTBus mo peanuzannu OCHOB rocyIapCTBEHHOM MTOTUTHKH
B o0yacTH 3KoJorHYecKoro pa3Butus Poccuiickoro deneparuii Ha epuo
1o 2030 roma (yrBepxkaeH pacnopsbkenueM [IpasurensctBa PO or 18
nexadps 2012 r.N 2423-p)

5. Ilnan meponpustuii mo peanuzauuu B 2021-2025 rogax Crparerun
pasButus BocnuTaHusi B Poccuiickoit ®enepanmii Ha nepuon ao 2025 r.
(yrBepkneH pacniopsbkenueM IlpaBurensctBa P® ot 12 Hosi6ps 2020 r. N
2945-p).

6. 3akon PeciyOnmkm  bamkoproctaH 00  3KOJIOTHYECKOM
00pa3oBaHNH, IPOCBELICHUH U (DOPMHUPOBAHUH SKOJIOTHIECKON KYIbTYPHI.

7. PecnyOmukaHnckas — meneBas ~— HporpaMMa  «OKOJOTHYECKOE
o0OpazoBaHue HaceIeHUs peciry oKy bamkopTocTan» Ha TOIBI.

8. IlyOnmkanmus Anmubucrpauu bupckoro paifona B rpynme o
HeJlee DKOJornueckoi rpamoroctu. Mcrounumk: https://vk.com/birskadm
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ITOYBEHHBIE BOJJOPOCJIN KAK BUOUHIUKATOPBI
3ATPA3HEHHUSA ITIOYB

AHHOTanusl. B naHHOH craTtbe paccMaTpuBaeTcs BHABI ITOYBCHHBIX
pacTeHui NCTIONB3YEMBIX I ONOWHINKAIINY COCTaBa MOYBEI.

KaroueBble cioBa. buounouxayus, MOKCUHbL, dlbcohiopa, noued,
8000pocu.

Cpenu aHTPONOTEHHBIX HCTOYHHWKOB 3arps3HCHHS Ha TEPPUTOPHU
Poccun TpaHcnopr 3aHMMaeT BTOpPOE MECTO IOCNE IPOMBIIIJICHHOCTH,
MOCKOJIbKY TOCTaBJISICT B IPUPOJHYIO CPEYy OTPOMHBIE MAcChI MbUIH, CAXH,
0TpaboTaBIINX I'a30B, MAceJ, TSUKEJIBIX METAUIOB ¥ COTEH JPYTUX BEILECTB,
3HAYUTEJIbHAS YaCTh KOTOPBIX OTHOCUTCSI K TOKCHKAHTaM.

CyMMapHBIi 9KoJI0rn4eckuii 3 eKT STOro Bo3ACUCTBUS MOXKET OBITh
YCTAQHOBJICH HAa OCHOBAaHUM W3Y4YEHUs] OTKIHMKA JKOCHUCTEM IPUAOPOIKHBIX
30H: COCTOSHMS IIOIMYJSIIMI JKMBBIX OPraHM3MOB, BHIOBOTO COCTaBa,
JKM3HEHHOT'O COCTOSIHHUSI, 0COOCHHOCTEH OHTOTeHEe3a OTJENbHBIX BUIOB U JIp.

MUKpPOCKOIIMYECKHE ~ BOJOPOCIM  SIBISIOTCS  €CTECTBEHHBIMH
KOMITOHEHTaMH (PUTOIIEHO30B M II03TOMY MOTYT Haubojee IIOJHO
0TOOpa3UTh OOIIyI0 KapTHHY COCTOSIHHS 3arps3HEHHOCTH OKpPY’KaroIeH
cpenbl. OHHM  SBISIIOTCS ~ HAJEKHBIMM ~ MHAMKATOPAMH  JAWHAMHUKHU
3arpsi3HUTENCl B TOYBE, MOTYT YKa3blBaTh Ha MNPUCYTCTBHE B IIO4YBE
3arpsA3HSIONIMX BEUIECTB, PE3KO M3MEHSIONIMX ITOUBEHHYIO0 anbroguiopy. B
pe3ysbTate HM3MEHsIeTCsl BHIOBOM COCTAaB M YHCIEHHOCTh IOYBEHHBIX
BOJIOpOCIiel, (DOPMHUPYIOTCS CXOAHBIE IO COCTaBY ajlblOCHHY3UH, YTO
OTpa)kaeT ypOBEHb 3arpsI3HEHHS OYBBI.

B Hacrosiiiee Bpemst o011ee KOIM4ecTBO 0OHAPYKEHHBIX B TIOUBE BUJIOB
BOJIOPOCIIEH COCTABIISIET OKOJIO JBYX ThICAY. [IpeinonoKuTensHO 3T0 MeHee
10% cymecTByOMHUX B IpUPOAE BUAOB. EKeronaHo anbroiaoruu BBIBISIOT
BCE HOBBIC U HOBbIE BHJbl. B IOYBe MpPEHMYIIECTBEHHO pPa3BUBAIOTCS
BOJIOpocIH ueThipex otaenoB: Chlorophyta (3enensie), Xanthophyta (sxenro-
3eneHnle), Bacillariophyta (amatomossie) m Cyanophyta (cuHe-3eieHbIE).
3HaynuTeNbHO peke BcTpedarorcss KpacHele (Rodophyta) u eBrieHoBbie
(Euglenophyta) Bomopociu. B ornudme OT BCeX OCTAbHBIX BOIOPOCIEH
CHHE-3€JICHbIE OTHOCATCS K MPOKApPHOTaM, TaK KaK WX KIETKH HE MMEIOT
Mopdororudeckn 06ocobaeHHoro sapa. [ToaToMmy B mocienHee Bpems 3Ty
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TPYIILY CTaIX OTHOCUTH K OAKTEPHSM U PaCCMaTPHBAIOT KaK IHAHOOAKTEPUU
(Cyanobacteria) [1].

IIpu ucnonb30BaHUM BOAOPOCIEH I OLEHKU TEKYILEro COCTOSHHS
MOYBBI MOXKHO MPUMEHATH Ba noaxoaa [2]. Tlepssiit (anmbrotecTupoBaHue)
3aKJII0YAeTCsl B TOM, YTO B UCCIIEAYEMYIO MOUYBY (MM BOAHYIO BBITSKKY M3
Hee) BHOCSAT BOIOPOCIM M IO HMX pPEaKOud CymsaT o TouBe. Bropoit
(amproMHAMKALUA) TIPEIYyCMAaTPUBAcT OIECHKY KadecTBa IIOYBBI IO
COCTOSIHUIO BOJOPOCIEH, JXKUMBYIIMX B HEH. AJIBFOMHIUKALUIO MOXHO
MIPOBOANTG HAa Pa3HBIX YPOBHIX: OPraHM3MEHHOM, IIOIYJISLMOHHOM,
LEHOTUYECKOM.

AJBroTeCTHpOBaHNE M ATBIOWHIUKALUS SBISIOTCSA NEPCIEKTUBHBIMA
HATPABJICHUSIMH CHUCTEMbl MOHHUTOPHMHIA OKpYyKaromied cpeabl. OcobOyro
3HAUUMOCTh OHM MPHUOOPETAIOT B HAllle BpeMs, Korna HaONoJeHue 3a
COCTOSTHUEM OKpPY’Karolleil cpeibl SIBISETCA HEOTHEMIIEMBIM KOMIIOHEHTOM
HOPMaJIHOTO (pyHKIIMOHUPOBAHHS OOILECTBA.

Bennko mHOrooOpasue u 3HaueHue Bojopocieil. OHM HalLIM CBOE
MPUMEHCHHE JTakKe B MHUKpoOuosoruu. M3 OyphIX U KpacHBIX BOJOPOCIEH
MIPOM3BOIAT BEIIECTBO arap-arap. OHO cOCOOHO 3aCTHIBATh IPH KOMHATHOM
TEMIIEpaType U NPEeBPAIIAThCS B CTyA€Hb. VIMEHHO 3TO €ro CBOMCTBO 1 CTAJIO0
OTIPEIETISIIONIMM B BBIOOpE MEXLy KEJIaTHHOM M arapoM Hpu IPOU3BOJICTBE
MHUTATENBHBIX CPe]] ISl KyIbTHBUPOBAaHUS MUKPOOPraHu3MoB [3].

B mocmenHee BpeMs BO3pOCIO 3HAYEHHE BOJIOPOCICH B >KH3HU
YeloBeKa B KOMMYHAJIBHO-ObITOBOWM cdepe. MX KyIbTHBHPYIOT B
NMPOMBINUICHHBIX CTOYHBIX BOJax [Jiid TOTO, YTOOBI AKTUBU3UPOBATH
IpOoUECChl CaMOOYUILICHUA. B HaﬂbHeﬁHIeM W3JIMIIHASA OpraHuYeCcKas Macca
OyZIeT HCHOJB30BAaThCS JJIs TIOJyYeHUs] MeTaHa, KOTOPBIM IUIaHHUpPYyeTCs
NMPUMEHATL B CEIIbCKOXO3SMCTBEHHOM H IIPOMBINIJICHHOM IIPOU3BOACTBE.
Jlyume Bcero ¢ 3arps3HEHHEM MOXKET CIpaBUThCA xiamuaoMmoHana. OnHa
crocoOHa BEIOMpATh U3 BOJIbI OPTaHWYECKHE BEIECTBA, OUHIIAs €€.

JlutepaTtypa

1. Kabupo P.P. Ponp mouBeHHBIX BOIOpOCIEH B TMOANCPXKAHUU
YCTOMYMBOCTH Ha3eMHBIX SKocucTeM// Aipronorust 1991. T.1. N1. C.60-68.

2. Kabupos P.P.  AumprorecrupoBanue ©  ajubrOMHIMKAIUS
(MeTomuYecKre acleKThl, MPAKTHYECKOe UCIOoNb30Banue) / bamk. nen-T. -
VYa, 1995. 124 c.

3. TlankpatoBa E.M. VYwuyactue a30TGHUKCHUPYIOLUIMX BOAOpOCHEH B
Hakoruieanu azoTa B mouse //M3. AH CCCP. Cep. 6noin. 1979. Ne2. C. 188-
197.
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BUOMOHUTOPHUHI' ATMOC®EPHOT' O BO31YXA HA
TEPPUTOPUSIX ITPEANPUATHUIN TOPOJA BUPCK

AHHOTALHUSA: B CTaTbe PacCCMATPHBACTCS COCTOSHHE aTMOC(epHOro
BO3/yXa Ha TEPPUTOPHUIX HMpeANpHATHil ropona bupck.

KiroueBble cjioBa: OHOMOHUTOPHHT, OMOMHINKAIIH, Kpecc-canar.

Bonpmoe pa3BuTHE TMPOMBINUICHHOCTH TIPHBEIO K OTPOMHOMY
3arps3HEHUI0 OKPYXKaMmed cpensl. 3arps3HeHHe aTMocepbl TOpPOAOB
SIBIISICTCS. OJTHOM M3 HanOoJiee paclpoCTPaHCHHBIX MPOOJIEM B HAIIIE BPEMS.
K OCHOBHBIM MCTOYHHMKAM 3arpsi3HECHHS OTHOCSTCS TPOMBINUICHHBIE,
TOIJIMBHO-3HEPreTUYECKUE TPEANPUATHS, TpaHcmopT. s ompenereHus
COJICpXaHUs BPEIHBIX BELIECTB B Cpele OOMTaHHs OrPOMHOE 3HAYCHHE
nMeeT OMOMOHUTOPUHT COCTOSIHUS OKpY XKaromiei cpeast [1].

Ionx 3arpsi3HeHHEM aTMoc(eps! MOHUMAIOT IPUCYTCTBHE B HEH OJTHOTO
wi 0oyee COCAWHEHWH, WIM WX KOMOWHAIINA B TaKOM KOJHYECTBE, M B
TEYEeHHE TAKOTO BPEMEHH, YTO OHI MOTYT OKa3aTh BPEIl 3I0POBBIO YEIOBEKA.

OCHOBHBIM  HCTOYHHKOM  3arps3HEHHs artMocepsl  sBIETCS
JIESTeTHPHOCTD YSIOBEKA U JIOKAIHA3AUS BEIOPOCOB HCTOYHHUKOB 3arpsI3HCHUS
B CpaBHHUTCIBHO HEOONBIIMX TeorpadUuecKux palioHaX — TOpojax,
MPOMBIIIJICHHBIX IIEHTPaX, MMKpOpaioHax, T.e. B HEIOCPEACTBCHHOM
OIM30CTH MJIM HETIOCPEACTBEHHO B MECTax MPOXKUBAHUS YeoBeka [2].

B  OuonormueckoM  KOHTpOJiE  pPa3iM4alOT  OMOTECTHPOBAHUE,
OMOMHIUKAIINIO 1 OMOMOHUTOPHHT.

buorectupoBaHue — 3TO ONEpPaTUBHBIA METOJA MNpPSAMON OLIEHKH
KadecTBa BOJBI, B YACTHOCTH COPOCHBIX BOJ NPEANPHUITHH, TOYBBI, KOPMOB
U APYTHX CyOCTpPaToB IyTeM SKCIEPHUMEHTAIBLHOTO ONpEAEICHHS ICHCTBUS
KOHKPETHBIX 3arpsA3HSIONMX WJIM TOKCHYECKHX BEIIECTB Ha JKUBBIC
OPTaHM3MBI, HJIM TaK Ha3bIBa€MbIE TECT-00BEKTHI.

BronHnukanus - KOMIUIEKCHAs OLIEHKA MHTEHCUBHOCTH M ITOCIIEACTBUH
JUIMTENIHOTO 3arpsA3HEHUS OKPYIKaIoIel Cpeabl WK APYTHe BO3JeiCTBUS Ha
Hee 110 HAJIMYMI0 HHAUKATOPHBIX OPTaHU3MOB, TAKCOHOMUYECKOMY COCTaBY
[IEHO30B, M0 HAPYIICHUSM B (PYHKIIMOHUPOBAHWUU COOOIIECTBa JHOO TIO
JIPYTAM OTKJIOHCHHSM B HOPMAJIEHOM Pa3BUTHU OPTaHU3MOB.

BHOMOHUTOPUHT — 3TO TMOCTOSIHHBIM KOHTPOJIb, BKJIIOYAIOIINNA Kak
METOABI OMOMHIUKAIINH, TaK U OMOTECTUPOBAHMSA, 3a COCTOSTHIEM SKOCHCTEM
10 OMOJIOTHYECKUM MTapaMeTpaM COTIACHO 3apaHee pa3pabOTaHHOW U YETKO
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OCYIIECTBISIEMOI HpOrpaMMe IOJIEBBIX M JIADOpaTOPHBIX HCCIIEIOBAHH,
IIPU KOTOPBIX IPOBOJUTCS TAaKXKe KOJHMUECTBEHHOE U3MEPEHUE ToKazaTeneit
[3].

Buonnaukamnus cOCTOHUS BO3IyXa MO XBO€ COCHBI

Lenpro OMOMHIUKALIMY COCTOSIHUSI BO3/1yXa 10 XBOE COCHBI SIBJISETCS
OTpeNeIeHne W OIEHHBAHWE Ta30IBIMOBOTO 3arpsA3HEHMS BO3IYIIHON
CpEIIBL.

B xauectBe 0OBeKkTa OWOMHIUKAIIMHM  3arpsA3HCHHS  BO3IyXa
WCTIONB30BaH COCHY OObIKHOBeHHyI0. CocHa oObikHOBeHHass (Pinus
sylvestris) OTHOCHTCS K JIPEBECHBIM TOJOCEMECHHBIM BEYHO3EICHBIM
pactrenusam. [lon BiusHUEM yXyAIICHHS KadecTBa aTMOCc(epHOTO BO3IyXa Y
OTIETBbHBIX O0COOEH WM TpYII HEKOTOPBIX pPAaCTeHHH OTMEYaroTCs
pa3iIu4Hble M3MEHEHHUS: HeOObIYHAsi OKpacKa JIMCTBBI, OMAaJeHHE JHUCTBBHI,
n3MeHeHue (GOpMbI pOCTa, INIOTHOCTH ITIOTYJISIIMY, apeaia Buaa. Habmonas
9TH W3MEHEHUs, MOXHO KOHCTaTUPOBAaTh W30BITOYHOE NPUCYTCTBHE B
aTMocdepe Kakoro-imdo rasa, To €CTh MPOBOAUTH OHOUHIUKAIIUIO.

Jl1s paboTh! MBI BBIOpANH ABa yyacTKa.

[lepBrIif yuacTok HaxoAMUTCS MO afpecy: yauua Mupa, ropon bupck.
Y4acTok HaXOAWTCS BJONB JOpOTH, Ha Oepery peku bemoii, 3a neHs
mpoe3xkaeT 00JpIIoe KoImdecTBO aBToMoOmitel. [Ipumaem OonbIryio 4acts
STHX aBTOMOOMIIEH COCTaBIISIOT TPY30BBIE, TPAKTOPHI, KOTOPHIC HAHOCST €IIe
OONBIIHIA Bpe]] OKPYKAOIICH cpefe.

Bropoit ywacrok HaxoauTcs moO ajapecy ropon bupck, ynuia
Kombuesas. Ilpeanpusitie  OKka3plBaeT  HETaTUBHOE  BIMSHHE  HA
OKpPY’KaIOIIyI0 CpeIy TaKhe KaK: BpeJl XMMHYECKOTO 3arpsi3HEHHs IOYB
0oTpabOTaHHBIMH MOTOPHBIMH MaciaMH B pe3yibTaTe HapyUICHUS
repMeTr3anud  OpOIIEHHBIX W Pa3yKOMIUIEKTOBAHHBIX TPaHCIOPTHBIX
CPEICTB, BPE OT HECAHKIIHOHMPOBAHHOT'O Pa3MEIICHUS OTXO/I0B Ha TIOYBE.

OmnpeneneHne cOCTOSHHUS XBOM COCHbI OOBIKHOBEHHOM

BrissBunun crenenp mnoBpexaeHus xBod. C BeTBEH 5 nepeBbeB Ha
KaXJIOM y4acTKe OTOMpanu mobdern oauHaKoBoi jiuuHbl. C HUX coOHMpanu
BCIO XBOK U BHU3yaJlbHO aHAIM3UpOBaiu ee cocrosinue. CreneHb
MOBPEXKICHHUSI XBOM ONpEACISIM 10 HAJIMYUI0 XJIOPOTUYHBIX TISITEH,
HEKPOTUYECKUX TOYEK, HEKPO30B. Bce XBOMHKM TIIATENBHO paccMaTpUBaIU
JUTS OTIpEeNICHHSI KJIacca IOBPEXKICHUS M yCHIXaHUSI.

YV coceH Ha yuyacTke 1, )KHUBOM, 3/I0pOBOM XBOM MaJio. BeIxJionHoM ra3 ¢
BpEIHBIMU BEIIECTBAMH, NPOHUKAs BHYTPb Yepe3 YCTHUIA, BBHI3BIBACT
OTpaBJIeHHE KUBBIX TKaHEH. B pesynbrare XBos MOBPEXIACTCSA M YCHIXACT.
BonbpmmHCTBO XBOM, COOpaHHOM C BETBEH JepEBbEB C yUacTKa BIOJb JIOPOTH,
¢ OONBIINM YHCIIOM YEepHBIX W XKENTHIX MATeH. Ha ywyacTke 2, XBOWHKH,
coOpaHHBIE C BETBEH JEPEBbEB COCHBI OOBIKHOBEHHOM, MaJlo TIOBPEXIEHBI,
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OHU SIPKO 3€JEHbIe, YHCTbIe, ISITEH MaJlo, YCOXIIMX YYacTKOB Y HHX
NPaKTHYECKHU HET.

HccnenoBanne KpOHBI COCHBI OOBIKHOBEHHOM

Jnst ompeneneHnsl COCTOSIHUSL KPOHBI JAPEBOCTOEB OocMOTpesd 1o 20
JIepeBbEB HA Ka)XKJIOM ydacTke. BusyansHylo olleHKY IpeBOCTOEB ITPOBOAMIN
IO CIEIYIOIINM NTPU3HAKaM: COCTOSIHUE CTBOJIA, BETBEH, aXXKyPHOCTH KPOH.

Ha ygactke 1, 60BIIMHCTBO IepEBbEB CO CIab0aKypHON WITH a)KypHOH
KpoHOW. Ha ydacTke 2, mpeoOagaroT COCHBI C TYCTOH 3eJIeHOH KPOHOM.
CocrosiHIE KPOHBI APEBOCTOSL: ydacTok | — 35%, yuactok 2 — 15 %. B secy
HaOIo1aeTcs HaNMEHBIIAs 3ara30BaHHOCTh, KPOHA JEPEBBEB MpeodiIagaeT
tuna B1, a Bnons goporu — tuna B3.

Kpecc-canat kak OHOMHAMKATOP COCTOSIHMSI aTMocdepHOro
BO3IyXa

Llenpto paboOTHl SBISETCS OLIGHMBAHHE YHUCTOTHI aTMOC(EPHOro
BO3/lyXa Ha BHIOPAHHBIX Y4acTKaxX MO COCTOSIHHIO IIPOPOCTKOB Kpecc-caaTa.

Kpecc-canar  onHoileTHee  OBOIIHOE  pacTeHHe, oOnajaromiee
MOBBIIIICHHOMN YYBCTBUTCJIHLHOCTBIO K 3arpA3HCHUIO TIIOYBBI TKEJIBIMH
METaJUTaMH, a TaKKe K 3arpsI3HEHUIO BO3yXa BEIOPOCAMH aBTOTPAHCIIOPTA.
OTOT OMOMHIMKATOP OTIAWYAETCS OBICTPHIM IPOPACTAHHEM CEMSH U TOYTH
CTOTPOIEHTHON  BCXOXKECTBIO, KOTOpash 3aMETHO YMCHBINAETCS B
MPUCYTCTBHH 3arps3HuTesneil. OH peKoMeH IyeTcs JUIs HCCIIEA0BaHuUs MOYBbBI
Ha BpeJHbIC BEIlecTBa (COJb, MPUMEHSeMas I TasiHUS JIb/a, CBUHIIOBHIC
COJIM) U JJIsl OTIPEJCIICHUS] 3arpsI3HEHUsI BO3/lyXa, HAIPHUMED, BBIXJIOMHBIMU
razam.

Jis mccnenoBaHuss OBUTO B3STO HECKONBKO INPOO CHEra Ha JBYX
yuacTKax, MEepBbI y4acTOK HAaXOJHUTCS N0 ajpecy: yiauua Mwupa, ropoa
bupck, BTOpoW y4acTOK HaxoJIuTCs MO ajpecy ropojn bupck, yauma
Kompneras. C xaxmoro ydactka B3smu mo 3 j. Caera. Ilocnme Toro xak
NPUHEC)IN CHET, HAaKJICWJIM Ha Hero 3THKeTKH. Kak ToibKo CHer pacras,
00beM TaJoil BOABI COCTABMJI MPUMEPHO | JI., M COAEPKHUMOE B EMKOCTSIX
NpHOOpENIo KOMHATHYIO TEMIIEPaTypy.

Jnst ompeneneHusl LBETHOCTH BOJBI HCCIEAYEMYIO BOJY HalWiId B
CTEKJSIHHBIM CTakaH M paccMoTpenu ee Ha (GoHe Genoro nmcra Oymaru npu
JHEBHOM OCBCIIEHWH CBEpXy U COOKy. YpOBEHb NPO3pavyHOCTH
UCCIeyeMOil BOJIbI MEPBOr0 y4yacTKa CPEJHUH, YpOBEHb IPO3PaYHOCTH
BTOPOTO y4yacTka HU3KHil. Boja OGeciiBeTHas, He COEPXKUT 3anaxa.

1.Cbop cuera mis onsita B paifone bupckoro ATII amst o6pasma Nel.

2.Coop cuera mis omnbita BOMM3n OAO «bupckoro DmeBaropa» st
obpasma Ne2.
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[IpoOs1 cHera Opanu 27 deBpayst M MOCTAaBUIM PAacTanBaTh B Kiacce.
Ms! yBuzenu, 4to ObIcTpee pacTasii cHer oOpasta Ne2, motom oOpaser Ne3
U TO3KE BCEX PacTasil YUCTHIN cHer oOpasia Nel.

28 deBpasisi MOCTABWIIN ONBITHL: 3aMOYMIIM CEMEHa KaXXKI0ro odpasia.
B kaxnom o 30 cemsH.

Ha npyroii neHp yxe NosIBUIINCH POCTKU.

Bonpme Bcero nx Opwio B oOpasme Ne2 (18 m3 30), a B oOpasme Nel
MIPOPOCIH TONBKO 12.

Ha BTOpBIE CYyTKHM HalIM CEMEHa CTAIH IPOPACTATh BO BCEX BAPHAHTAX.

1. B oOpasme Nel, KOTOpHIii IOJIMBAJH TaJOH BOJOW U3 CHETa, B3SITOTO
B paifone bupckoro ATII BcxoxecTs MeHbIle Bcex. HaOmromann
3aMeNIJICHHBIN POCT POCTKOB, M OHU OBUIM HU3KUE U TEMHO — 3€NIEHBIE.

2.B o6pasne Ne2 (BOomm3u OAO «bupckoro DieBaTopa») BCXOXKECTh
CpEeIHsIs, POCTKH BBICOKHE, KPEIIKUE U CBETIIBIE.

Hama rumore3a He MOATBEpIMIACh: CEMEHA Kpecc-cajaTa Ha BTOPBIE
CYTKH CTaJM IpopacTaTh BO Bcex BapuaHTax. Camast BBICOKas BCXOXECTh
OKa3ajach B 4YalllKax, II0OJIMBAEMBIX TaJOil BOJOM, B3SITOH y JOPOTH BOJIH3H
OAO «bupckoro DmneBaTopa», a HA000POT OTIIMIATHCH YCHUICHHBIM POCTOM.
Camast HU3Kast BCXOXKECTh M IIPOPACTaHHE OKa3alach B YaIIKaX, HOJINBAEMBIX
Tanoit BoAoi u3 cHera B oOpasie Nel.

Jlutepatypa
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BuoceHCOpBl I 9KOJIOTMUECKOTO KOHTPOJISA. DKOJIOTHUECKHE CHUCTEMBI U
nipudopsr, 2001.

2. Batmumes 10.C., Kymemun A.A. MeTtoauka OHOWHIAUKAIIUH
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HOPMATHUBHO-ITPABOBOE PETYJIMPOBAHHME 11O
BUOMOHUTOPUHI'Y ATMOC®EPHOI'O BO3JYXA
HA TEPPUTOPUSAX NPEANIPUATUU I'OPOJA BUPCK

AHHOTanusi. B pmaHHOW cTaThe paccMaTpuBalOTCS HOPMAaTHBHO-
MPaBOBBIE aKTHI B c(hepe IKOJTOTHIECKOTO KOHTPOIISI aTMOC(HEPHOTO BO3IyXa.
MoryT cayxuTb 0a30fi NaHHBIX JUII MOHHUTOPHHTA 33 COCTOSHHEM
OKpYXXaIomIel cpepl.

KiawueBble c1oBa: 6uoMoHUMOpUHE, AMMOCHepHbill 6030YX

AKTyaJIbHOCTb: ATMOC(EpHBIH BO3IyX SBISETCS CaMoOil Ba)KHOM
JKM3HEOOECIIeYNBaIONIed MPUPOIHON  cpemoil. ATMocdepHsIi  BO3ayX
NpPE/CTaBIsIeT COOOH CMech Tra30B U a’po30Jieil IPH3EMHOTo  CIOs
aTMoc(epbl, CIOXHMBIIYIOCS B XOJE OHBONIONMHM 3eMIH, AEATeIbHOCTH
gesioBeka. B HacTosmIee Bpems U3 Bcex GOopM Jerpasaliiiy IpHPOTHON Cpesl
Poccun MMEHHO 3arpsi3HEHHOCTH AaTMOC(Epbl BPEAHBIMH BELIECTBAMHU
aBisieTcs Hamboiyee omacHOi. ATMocdepa OKa3bIBa€T WHTEHCHBHOE
BO3JICHCTBIE HE TOJIBKO HA 4YelOBeKa W OMOTy, HO M Ha Tuapocdepy,
MOYBEHHO-PACTUTEJIFHBII TIOKPOB, T€OJOTHYECKYIO0 Cpely, a TaKke M Ha
TeXHOTeHHbIe 00BEKTHI. [10aTOMy OXpaHa aTMOC(EpPHOTO BO3IyXa SIBISETCS
HanOoJiee aKTyaJbHOH MpoOIeMON 3KOJOTMHM U eH yJaenseTcsa Haumboiee
NpUCTAILHOE BHUMAaHHE.

OCHOBHBIM ~ HCTOYHHMKOM  3arps3HeHHsi aTMmocdepbl  sBIsieTCs
JIeSITETIHHOCTD YEJIOBEKa 1 JIOKAIN3a1Hs BRIOPOCOB HCTOYHHUKOB 3arpsI3HEHNUS
B CpaBHHUTEIBHO HEOONBIIMX TreorpaduuecKux paloHaX — TOpojax,
NPOMBILUICHHBIX [EHTPaX, MHKPOpailoHaX, T.e. B HEIOCPEICTBEHHOM
ONMM30CTH WJIM HEMOCPEICTBEHHO B MECTaX NPOXXMBAaHHS UEJIOBEKA.
®enepanbubiii 3akoH 0T 04.05.1999 Ne 96-®3 (pen. or 08.12.2020) «O6
OoXpaHe aTrMoC(epHOr0 BO3JyXa» YyCTaHABIMBaeT TpeOOBaHMS IO
COXpPaHEHMIO KadyecTBa aTMOC(HEpPHOr0 BO3JAyXa M YIYYIIEHUS IO €ro
COCTOSIHMIO, OTBEYAaeT TeMIaM W MacmrabaMm pa3BUTHS MPOMBIIIJICHHOTO
MPOU3BOJICTBA, YCJIOBHSM BO3JCHCTBHUS UEJIIOBEYECKOW ESTENLHOCTH Ha
Bo3ayx. Comeprxut 10 rmaB u 34 craThy, KOTOPBIE yCTAaHABINBAIOT IPABOBHIE
OCHOBBI OXpaHBbl aTMOC(EPHOTO BO3IyXa M HANpaBICH Ha pEaIM3aIlfio
KOHCTHTYILIMOHHBIX NIPaB TPakIaH Ha OJAroNpHATHYIO OKPY>KaIOILyI0 Cpexy
Y JIOCTOBEPHYIO MHPOPMAITHIO 0 €€ cocTosTHUH [2;8].
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HopMmaTuBHO-IIpaBOBbIE pEryIUpOBaHMS KauecTBa BO3IyXa - 3TO
0COOCHHO aKTyaJIbHBIH BOIIPOC B CBSI3M C BO3PACTAIOLIMM aHTPOIIOTEHHBIM
BO3JICHCTBUEM Ha BO3AYX M YXYJIIEHHEM OKpYXaroleil mpUpoaHoil cpesl
[3].

Konctutynus Poccuiickoit ®@enepanuun  sBIgeTcss JAOKYMEHTOM,
KOTOPBIH YCTaHABIUBACT IIPABO YEJIOBEKA Ha OIarONPHUATHYIO OKPYKAIOIIYFO
cpeny, IOCTOBEpHYIO HMH(poOpMamuio o €€ COCTOSIHWM W Ha BO3MEICHHE
ymep6a, MPUYUHEHHOTO €T0 3[0POBBI0 MM HUMYILIECTBY 3KOJIOTHYECKHM
npaBoHapynieHneM. Kaxapiii 00s13aH COXpaHITh MPUPOLY M OKPYIKAIOIIYFO
cpeny, 6epeXHO OTHOCHTHCS K TIPHPOIAHBIM OOTaTCTBaM, KOTOPBIE SBISIOTCS
OCHOBOM yCTOWYMBOTO pAa3BHUTHSA, JKM3HH M JEATEIBHOCTH HapoOJOB,
IIPOKUBAOIUX Ha Teppuropun Poccuiickoit Penepanuu.

®enepanbubiii 3akoH oT 10.01.2002 Ne 7- @3 (pen. ot 27.12.2021) «O06
OXpaHe OKpyXKalomel cpeasD» sBIAETCS TJI00aIbHBIM HOPMAaTHBHO
IIPAaBOBBIM ~ aKTOM, PETyJHMPYIOUIMHA B3aHMMOOTHOIICHHS 4YellOBeKa C
MPUPOJHOI cpenoii. B cocTaB 3akoHa BXOIST HE TOJNBKO TpPeOOBaHUSA U
kozaekcel P®, HO u MexyHapoaHble coriamenus. Conepxut 8 rnas u 85
CTaTel, KOTOPbIE YCTAHABIMBAIOT U KOHKPETH3WPYIOT NPHHIUIIEI OXPaHEI
OKpY>Karollel Cpenbl, CTPYKTYPHPYS! OOBEKTHI 10 KaTeropuH OIACHOCTH,
oOecrieunBast paBaMy M 0053aHHOCTSIMH TPaKAaH. A Tak )K€ CIyXUT 0a30i
HOPMaTHBOB 110 00pPa30BaHMIO OTXO/OB M BEIOPOCOB, Npe/IaraeT BApHAHTEI
YCOBEpIICHCTBOBAHHUSI TEXHOJOTWUH OYHCTKM, W MPONHUCHIBAET MEPHI
BO3JICHCTBUS 3a HapylIeHus TpeboBaHuii [7].

BUOMOHUTOPUHI — 3TO NOCTOSIHHBIM KOHTPOJIb, BKJIIOYANOMIMM Kak
MeTOJIbI OMOMHIUKAINH, TAaK U OMOTECTHPOBAHMUS, 38 COCTOSHIEM 3KOCHCTEM
10 GMOJIOTMYECKUM MTapaMeTpaM COTJIACHO 3apaHee pa3paboTaHHOM U 4ETKO
OCYIIIECTBIIIEMON TIpOTpaMMe IOJIEBBIX M JIAOOPATOPHBIX HCCIIETOBaHMH,
TP KOTOPBIX MPOBOANUTCS TAKXKE KOJMUIECTBEHHOE N3MEPEHHUE MTOKa3aTeeH.
"Bozgymmnsiii kogexkc Poccuiickoit @enepanuun” ot 19.03.1997 Ne 60-D3
(pen. ot 19.12.2022) ycraHaBiuBaeT NPaBOBBIC OCHOBBI HCIIOJIb30BAHUS
BO3IYIIHOrO MpocTpaHcTBa Poccuiickoit Denepanuu U AEATEIBHOCTH B
obmactn aBuanmu. locynapCTBEHHOE pEryJIMpOBaHHE HCIOJIb30BaHUS
BO3IYIIHOrO mpocTpaHcTBa Poccuiickoit Denepanuu U AEATEIBHOCTH B
o0nacTy aBHAllMM HANpaBJIeHO Ha oOeclieyeHue MOTPeOHOCTEH IpakaaH U
9KOHOMUKH B BO3IYIIHBIX ITEPEBO3KAX, aBUAIIMOHHBIX paboTax, a Takke Ha
obecrnieueHre 00OPOHBI M OE30MACHOCTH TOCYNapCTBA, OXPaHBl MHTEPECOB
rocyapcTBa, 0€30MacHOCTH TOJIETOB BO3AYIIHBIX CY/IOB, aBHAIIMOHHOHN U
aKoJIorIUYecKoi 6esonmacHocTy [1].

CanllnH Ne 2.1.3684-21«CaHuTapHO-3MTUAEMHOIOTHUECKAE
TpeOOBaHUs K 00€CTIEYCHUIO KauecTBa aTMOC(HEPHOTO BO3IyXa». B maHHOM
JIOKyMEHTE PErjJaMeHTHUPYETCsI TOM, YTO aTMOC(EpHBIX BO3IYX IOJKEH
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OTBEYaTh TUTHEHWYECKUM HOPMAaTHBaM MO MpPEIeSbHO JOIMYyCTUMBIM
KOHLEHTPALMSM 3arpsI3HSIONINX BEIECTB, OPUEHTHPOBOYHBIM OE€30II1aCHBIM
YPOBHSM, TPENIENIbHO JIOMYCTHUMBIM YPOBHSIM (PU3NYECKOTO BO3AEHCTBUS, a
TaKKe M0 OMOJIOTHYECKUM (haKTopaM, 00ecreyrBalouM HX 0€3011acHOCTh
JUISL 3JI0POBBSI YelOBeKa. B HeM ommcaHbl TpeOOBaHHMS THUTMEHUYECKHX
HOPMAaTHBOB COJICP KaHHS 3arPA3HSIONINX BEIIECTB B BO3AYXE, TAK B XKHUIOH
3oHe - 1,0 I[TIK (OBVYB) [5].

CanlluH Ne 1.2.3685-21 «['urneHn4eckre HOpMaTHBEI U TPeOOBAHUS K
obecmieueHnto 6€30TacHOCTH U (WIK) OE3BPEIHOCTH ISl YeTI0BEeKa (PaKTOpOB
cpensl obutanms» ot 28.01.2021. Comepxutr B cebe TpeOoOBaHHA K
IpEe/eNIbHO  JIONyCTUMON  KOHIEHTpPAaIMM  3arps3HSAIOIIMX — BEIECTB B
aTMochepHoM Bo3ayxe [6].

®Denepanbhbiit 3ak0H OT 30.03.1999 No 52-@3 (pen. ot 04.11.2022) «O
CaHUTAPHO-3MHAEMHOJIOTHYECKOM OJIarorojlyqny HaceJCHUs» HanpaBlieH
Ha  o0ecneyeHWe  CaHUTAPHO-AIHIEMHOJIOTHYECKOTO  OJaronosyydus
HaceJieHWsT Kak OJHOI0O M3 OCHOBHBIX  YCIIOBHH  peaii3aluu
KOHCTUTYHHUOHHBIX IMPpaB rpaxJaH Ha OXpaHy 3J0POBbA U 6HaFOHpI/IHTHyIO
OKpYy»atoliyto cpeny [9].

BrlimenepednciieHHbIe  TOKYMEHTBl HEOOXOIMMBI JUIS IPOBEICHHS
KOHTPOJISL 32 JIeATEIbHOCTBIO, CBSI3aHHOM C MOCTYIJICHHEM B aTMOC(EpHBIHA
BO3JlyX 3arpsi3HSIONINX BEINECTB, a TAKXKE MNPEIOCTABICHUS AKTyalbHBIX
JaHHBIX TpakaaHaM. [T MOHHTOPHMHIA BO3JICHCTBHS IOTCHIMAIBHO
OTIaCHBIX O00BEKTOB HeoOXoauMa 3aKoHOJaTeNbHas 0a3a, kKoTopas Oyjaer
YYHUTBIBaTh HE TOJIBKO TPEeOOBAaHUS K COCTOSHHUIO OKpYXaromeil cpens
MOJIBEP)KEHHOW 3arpsi3HeHWI0, HO M obecrevuBaroiieil uHdopmanuen o
HOpMax pa3MEIeHHs, YXOAa M OYHCTKA (QHIBTPYIONIUX COOPYKCHHUH.
HopMaTuBHO  mpaBOBbIE  aKkThl, oOOecre4yuBarolide  0e30MacHOCTh
OOHOBIISIIOTCSL W MOJEPHU3UPYIOTCSI B Clell C BCE HapacTaloluM
AHTPOIIOr€HHBIM BO3/1€HCTBHEM Ha OMOC(EPY M TOIBKO MPU UX COOIIOICHN N
YeJIOBEUECTBO MOXKET PAaCCUHUTHIBATH Ha 3710pOBOe OyayIiee.

Jlurepartypa

1. "Bo3nmymmnsnii konekc Poccuiickoit @enepaunu” ot 19.03.1997 Ne
60-@3 (pen. ot 19.12.2022).

2. Tanenepun, M.B. O6mas sxonorus: Yueouuk / M. B. 'anenepus. -
M.: ®opym, 2016.

3. TomuueiH, A. H. TIpoMbiluieHHas O3KOJOTHS W MOHUTOPUHT
3arpsi3HEHUS MPUPOIHOH cpensl: yueonuk / A. H. Uer. - 2-¢ u3n., ucnp. - M.:
Uz narensctBo Onuke, 2010.

4. Tpadpkuna, M.B., CnobusikoBa E.E. TIpombInuieHHas SKOJIOTHS:
Vuebnuk. M.B. I'padpkuna, E.E. CnobnsikoBa. - M.: ®opym, 2017.
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5. CaunlluH No  2.1.3684-21«CaHUTapHO-3MTHACMUOIOT HUCCKUEC
TpeOoBaHuUs K 00eCIIeueHHIO KaueCTBa aTMOC(HEPHOTO BO3LyXay.

6. CaulluH No 1.2.3685-21 «['urueHudyeckue HOPMATHBHI U
TpeboBaHUSI K oOecreueHHI0 0e30macHOCTH M (Win) OEe3BPEIXHOCTH ISt
yesnoBeka (akTopoB cpeabl oouranus» ot 28.01.2021.

7. ®enepanprblii 3akoH 0T 10.01.2002 Ne 7- @3 (pen. ot 27.12.2021)
«O06 oxpaHe OKpYy’KalOIIel CpeabD».

8. ®enepanprsblii 3akoH 0T 04.05.1999 Ne 96-D3 (pex. ot 08.12.2020)
«O06 oxpaHe aTMOC(EpPHOTO BO3IyXay.

9. ®enepanprsbrii 3akoH OT 30.03.1999 Ne 52-D3 (pex. ot 04.11.2022)
«O caHUTapHO-3IUIEMHOJIOTHIECKOM OJIaroToIyYiH HACCICHUS.

I'vapyiuinna A.@.

MBOY COII c. Ucmannoso MP lropTronuHCKHI pailoH
Annaposa D.H., k.0.1., 'undyiuna K.P.
kadria.1986@mail.ru

BJIUSTHUE «BPEJHOM EJIbl» HA OPTAHU3M YEJIOBEKA

310pOBbE UEJIOBEKA SBISIETCS Ba)KHEWINEH NEHHOCThIO XKU3HU. Ero
HeNb3s HU KyNUTh, HU TPHOOPECTH, HU 3a KaKWe JICHbIH, €ro HYXHO
obeperatb W OXpPaHATh, Pa3BUBaTh M COBEPIICHCTBOBAThH, YIy4YIIaTh W
VKPETIATh. 30POBhE 3aBUCUT OT MHOXKeCTBa ¢akTopos [1,3].

IKOJIFHUKH 9aCTEHBKO IOKYMAIOT YHIICH, MOKOIATHbIE OaTOHYMKH,
CyXapHKH, Ta3UPOBaHHBIC HAITUTKH U JPYTHE MIPOAYKTH B Mara3uHaX, 4TOOBI
OBICTPEHBKO YTOJIUTB ToJI0] U xaxay [2]. Ho ot poaureneit n yuureseit Mbl
ITOCTOSTHHO CITBIIIMM, YTO 3TO BPEAHO. MBI PEUIMIN Pa300paThCs, 94TO XKe
Takoe BpeaHoe B 3TOH «Bpeanoit exe»?

OOBEKT HUCCIICIOBAHHUS — «BpEOHAs ela»: KapTo(derbHBIC YHIICHI,
ra3upOBaHHbBIN HAMUTOK.

IIpeamer wuccnenoBaHUsT — BIMSHUE «BPEIHON €Abl» Ha OpraHu3M
YeJIoBeKa.

Lenr uccnenoBanus — 10Ka3aTh, YTO ra3UPOBAHHBIE HATUTKU U YUIICHI
TIPUHOCST BPEJl HAIIEMY OPTaHU3MY;

3amaun:

1. V3Hath cocTaB MPOIYKTOB MUTAHUS, UICTOPHIO MUIIEBBIX T00aBOK,
KJacCH(DUKAIUIO MTHIIEBBIX JOOABOK KOTOPHIEC YIIOTPEOISIOT ITKOIbHHUKH;

2. TlpoBecTH aHKETUPOBAHUE IIKOJBHUKOB M OKCIIEPUMEHTHI IO
BBISIBJICHUIO BPEJIHBIX BELIECTB B MPOJYKTaX.

3. Tposectn urpy «B marasuH 3a HpPOJAYKTaMU» CpEOH CTapIInX
nowmkonbHukoB MBJIOY Jlerckuii can "bypatuno" c.McmaunoBo.

248



I'umoTesa: nuTaHue — UCTOYHUK 3/I0POBbSI, HO BCE JIM MUTAHUE SBISETCS
3710POBBIM.

HccnenoBanue nmpoBoamiock ¢ 1 maprta mmo 6 anpenst 2023 rona.

Ha nepBom sTarne Haiero ucciieoBaHus NPOBEIN aHKETUPOBAHUE Ha
TeMy «YUTO MBI 3HaeM O BpemHOW ene?» cpemau ydammxcs 5-11 kmaccoB
MBOY CONI c. UcmaunnoBo B komuuectBe 123 yuenuka. B pesynbrarte
00pabOTKN aHKET MOXKHO CAETATh BRIBOI, UTO BCE YICHUKH 3HAIOT, UTO TAKOE
(hacT-dby, 3HAOT 0 Bpelie ebl OBICTPOro MPUTOTOBICHHUS, HO, HE CMOTpPS Ha
CBOM 3HAHUS, 9aCTO YHOTPEOISAIOT B MMUILY YHIICHI, TaMOYyprephl, KOKa-KOoIy
1 MHoroe apyroe. OIHUM U3 OCHOBHBIX JIOOMMBIX BPEIHBIX MPOIYKTOB
YYICHUKOB HAIIICH ITKOJBI SBISIFOTCS Ta3MPOBAHHBIC HAMUTKU U YHIICHL.

Cpean BOCIMTAaHHUKOB JETCKOro caaa «bypaTuHO» aHKeTHUpOBaHHUE
MIPOBENN B BUAE Urphl «B Mara3ud 3a mpoaykrammy. Hamu Obima po3gaHbt
JIUCTBI C U300paKEHUEM Pa3HBIX MPOJYKTOB, KaK BPEIHBIX, TaK U MOJE3HBIX
JUTS 4enoBeka. VIx 3amava Obuia BEIOpATh U OOBECTH TPHU MPOIYKTa, KOTOPHIE
OHH 00T OoJIbIie BCero. Bee meTu oveHs JII00AT «BPEAHYIO eay», TakK, U3
10 - 7 pebsAT BBIOpamM 4YHUNCH, 8 peOAT IIOKOJAJHBIC OaTOHYHKH,
ra3upoBaHHbIC HAMMUTKH 6 4eNoBeK, cyxapuku 4 nereil. M3 mone3Hoit eapl
MOJIOYHBIE TPOAYKTHI BRIOpaJH Bcero 2 peOEHKa.

Janee mpoBeny SKCIEPUMEHTHI 10 BBISBICHUIO BPEIHBIX BEIIECTB B
MPOAYKTAX.

OnpiT 1: PxaBblif TBO3Ah TOMECTWIM B CTakaH C Ta3UpPOBaHHBIM
HAIIUTKOM KOKO-Koja. Yepe3 6 IHEH NpPOBEpHIIH, OKa3ajJoCh, YTO BCE
MpeIMEeThl OYUCTHIIUCH OT PKaBUYUHBL. TakuM 00pa3oM, HAITUTOK COJIEPIKUT
BEILIECTBA, pa3beIarolIne p>kaBuuny [4,5].

Omnpit 2: [107105KHB SN0 B EMKOCTH M 3aJIMB €0 HAIIUTKOM, HAOJII01aIn
cpasy, Kak HalTMTOK paCTBOPHJI HA IITHCh Ha stifrie. Ha cieyrommuii 1eHp Simmo
noteMHeno. J[aHHoe HaOM0IeHHe POXOUIO B TEUCHHE IBYX HEAENb, U C
KaXIOM Hemenel CKOpiyma CTaHOBWIACH TeMHee. B cocraBe CKOPITYIIBI
BXOJIUT KaJBIIHMA, TAKXKe KaK U B COCTaB 3yOOB YelloBeKa. SIHII0 B HANUTKE
OCTaJIOCh €Ille Ha JIBe Heaeau. B utore, oHo mposexano Tpu Henenu. Sio
MOKPBUIOCH TATYYHM CHPOIIOM, TaK Kak BoJa ucnapuiach [4].

Jlanee OKCIEPUMEHTHI TPOBOAMAM ¢ gumncamu. Omnpeaensnn
coJIep KaHus KUpa, KpaxMaja, akpuiaMHa.

Wrak, 4uIicel W Ta3MpOBAHHBIA HAMUTOK - TPOAYKTHI, COJEpIKaIle
BpEHbIE BELIECTBA, OKA3bIBAIOT HEFATUBHOE BIMSHHE HA 3J0POBbE YEIOBEKA

Jlns TpoBepKM Hamiedl THUMOTe3bl OBLIUM HCCIIEeNOBaHBI YIIAaKOBKH
MPOAYKTOB, C IETbIO BEISIBICHUS MUIIEBBIX JOOABOK, KOTOPBIE YIOTPEOIISIOT
HIKOJILHUKH [6].

Bcero B xo/1e uccienoBaHus yIakOBOK ObUIO 00HAPYKEHO 39 MUIIEBBIX
J00aBOK, 3 HUX 21 OKa3bIBAIOT BpeIHOE BIMSHIE HA OPTaHU3M YeloBeka. B
COCTaBE HCCICIYEMBbIX MPOAYKTOB OKA3aJIOCh HAaWOOJBIICE KOJIHYCCTBO
KpacuTelen 1 3arycTuTeneil.
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Takum 00pa3oM, Mbl U3yYUIIU COCTAB MPOIYKTOB IMHUTAHHS, UCTOPUS
MUINEBBIX J100aBOK, MPOBEJCHA Kiaccu(UKAIUs MHIICBBIX J00aBOK,
KOTOPBIE YHOTPEOIISIOT IIKOIFHIKH HA IIPUMEPE Ta3UPOBAHHBIX HAITUTKOB U
YUIICOB.

ITo pe3ynpTaTam uccieroBaHUs OBLTH OPTaHW30BaHEI KJIACCHEIC YacHl B
2-5 KJaccax Hallled IIKOJIBI, HA KOTOPBIX MBI OOBSCHSIIM IIKOJbHUKAM O
BpeJie YUIICOB, Ta3UPOBAHHBIX HAIIUTKOB.

JlutepaTtypa

1. Amnpapeesa M. I1. [TpoekTHbBIE ypOKH Kak (hopMa HHTETPAIlN 3HAHHUHA
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I'youna A.M., Cuskosa I'.A.
B® YYHUT, r.bupck, Pb
Cuskosa I A., K.X.H., Ooyenm
gubina.angelinka@mail.ru

OINPEJIEJIEHUE IEJIOYHOCTH BO/Ibl, UCITIOJb3YEMOM B
MUIIEBOM MPOMBIIIJIEHHOCTH

IIpupoanas 1 BOIONPOBOJHAS BOAA COIEPKUT PAaCTBOPUMBIE COJIH
KaJbLMsl W MAar"usi, OT COJEp>KaHUS KOTOPBIX 3aBUCUT €€ >KECTKOCTb.
KonuuecTBo copmepskaiuxcsi nmpuMeced B Boje, B TOM 4YHCIE, U cOJel
KECTKOCTH, BIIMAKOT Ha €€ KadeCTBO. qTO6BI y}IaHI/ITB HpI/IMeCI/I,
HpOMBIH_IJ'IeHHaﬂ BOoJa l'IpOXO}II/IT panquHe METOAbI BOIOIIOATOTOBKH:
OTCTaWBaHHE, KOAryysnus, Na-KaTHOHUPOBaHKE, 0OpPaTHBIN 0CMOC.

[[lenoyHOCT, BONIBI  OMPENENSAETCS TPUCYTCTBHEM COEIWHEHUH,
BSaHMOHeﬁCTBy}OLHHX C CUJIbHBIMHU KHUCJIOTAMMH. 9TO MOFyT 6BITI) CBOGOJIHI)IG
THIPOKCUABI (B TMPOU3BOJICTBCHHBIX CTOYHBIX BOJAX) WIH  COJIH,
00pa30BaHHbIC CITA0BIMU KUCIIOTAMHU U CHJIBHBIMH OCHOBAHHUSAMHU (HAIIPUMED,
THIPOKApOOHATHI, KapOOHATHI, CHIIMKATHI, CyIb(GUIBI, aleTaThl MIEIOYHBIX
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metauioB). lllenodHocTh, OOyCNOBIEHHAs HAJIUMYMEM PACTBOPHMBIX
ruapokcuoB (monamu OH™), Ha3pIBaeTCs TUAPATHOM HIETOYHOCTHIO [3].

[lenouHocTh sIBIETCS OAHMM M3 TOKa3aTesleld BOJOMOATOTOBKH M
onpegensercss B cootBercTBuU ¢ ['OCT 31957-2012 «Boga nutbeas.
MeToibI OIpeiesIeHHs IEI0YHOCTH U MACCOBOM KOHIICHTPAIIMK KapOOHATOB
u rugpokap6onaToBy» [1]. DtoT 'OCT pacmpocTpansercss Ha TUTHEBYIO U
IPUPOJHYID BOAY, B TOM 4HCIE, BOLY MCTOYHHUKOB IHTHEBOTO
BOJIOCHAOXXEHMsI, a Takke Ha CTOYHYIO BOAY, W YCTaHABJIHBACT
TUTPUMETPHUECKHAEC METOMABI OIPENeNeHUs MIeTOYHOCTH, KapOOHATOB U
THUIPOKapOOHATOB.

IllenoyHOCTh OMpEAENSAIOT TUTPOBAHMEM CHJIBHOM KHCIOTOM B
NPUCYTCTBHHM WHIUKATOPOB (eHondTarenHa u meruwiopamxa. C nepBbIM
MHJIMKaTOPOM OMPEAEISIOT THAPATHYIO MIEIOYHOCTh, CO BTOPBIM — OOIIYIO.
OTOT mOKa3aTeNb XapaKTepu3yeTcs KOJIMYECTBOM pacTBOpa COJSHOM
KHCIOTHI KoHLeHTpauu 0,1 Mons/mm3, Heo6XoquMBIM i nposeaeHus 100
cm® Bojpl 10 HelTpanbHol peakiuy. 11le109HOCT BBIPAXKaIOT B MI-3KB/aM°
Wix cM® pacTBOpa CONSHON KMCJIOTH KoHueHTpauuu 0,1 mons/am® Ha 100
cM® BOJIBI.

1[e049HOCTh PACCUMTBIBAIOT 110 (OpPMYIIE:
c(HCl)*V,%1000
A =——7——
P Vi
c(HCI) — Tounas MospHas KOHLEHTPALKs PACTBOPA CONSAHON KMCIOTHI,
MOJIB/IM®;
V1 — 00beM aHATH3UPYEMOM NPOOBI BObI, B3ATOI HA TUTPOBAHUE;
V, — 00beM pacTBOpa COISHOH KHCIOTHI, M3PAacXoJ0BaHHOH Ha
TUTPOBAHHUE.

PG3yJ’ILTaTBI HCCIICAOBAHMS TPUBEICHBI B Ta6nnue 1.

Tabmuna 1. Pe3ynpraTel onpeneneHns CBOOOIHOHN MEeT0YHOCTH BOJIBI

Ienoun0CTS Hopwma no CanlluH
IIpo6s1 BOOBI 3 1.2.3658-21, mr-
MTI-9KB/IM 3
SKB/IM
Ucxonnas 4.9 10
YMaryeHHas 4,7 1,0
Bopna, obpaboTaHHas MeToIOM
0,2 1,0
0o0paTHOTO 0ocMOca

Boma  anst mpouwsBoAcTBa  NMIIEBBIX — NPOAYKTOB  JIOJDKHA
COOTBETCTBOBATh TPEOOBAHMSM CAaHUTApHBIX NpaBun u HopM Canllun
1.2.3658-21 «I'muruennyeckne HOPMATHBBI U TPEOOBaHMS K OOECIEUEHHIO
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0e30macHOCTH U OE3BPEAHOCTH IS YeJloBeKa (PaKTOpOB Cpeabl OOMTAHHSD)

[2].

B pesymprare mabOpaTOpHOTO HCCIEAOBaHMSA KadecTBa BOMBI,
HCTONb3yeMOH B IPOU3BOACTBE MHUIIEBHIX MPOAYKTOB IO COJACPHKAHUIO
coNel KambL¥sl W MAarHus, OMNPENCISIONIYI0 IIET0YHOCTh, IIPOIIEIIas
BOJIOTIOATOTOBKY METOA0M 0OPAaTHOI'O OCMOCA MTOKa3bIBaeT IMeI0YHOCTh 0,2-
0,25 Mr-3kB/IM°, YTO COOTBETCTBYET HOPMATHBHBIM JOKYMEHTAM.

Jlutepatypa

1. TOCT 31957-2012. TocymapcTBeHHBIH cTaHAapT Poccuiickoit
Oenepanun. «Bojga nureeBasd. Merox onpenencHUs ILIENOYHOCTU U
MaccoBOIl KOHIIEHTPAIIMX KapOOHATOB ¥ THAPOKapOOHATOBY.

2. Canllun 1.2.3658-21 «'urnennueckre HOPMATHBHI U TPEOOBAHUS K
obecrieueHni0 0e30mMacHOCTH W OE3BPEHOCTH Ui 4eloBeka (hakTopoB
cpebl OOUTaHUSY.

3. Xumus BoAbl: AHaTUTHYECKOE obecredeHue J1abopaTopHOTO
npakTukyma:  y4e6. mocodbme / B.U. AxcenoB, JI. U. Yiakosa,
U. U. Huukosa — ExatepunOypr: u3a. Ypan. ya-ta, 2014.

3unosa I1.C., Mununa H.H.
b® YVYHuT, r.bupck, Pb
Mununa H.H., x.6.1., doyenm
ionina.polina@mail.ru

HOPMATHUBHO-IIPABOBBIE AKTBI, IPUKA3BI U
®EJIEPAJIBHBIE 3AKOHBI JIECHOI'O 3AKOHOJIATEJIbCTBA
POCCHUICKOM ®EJIEPAIIUU

AKTyalbHOCTD 3aKJIFOYACTCS B YIYUIICHHH IPABOBOIO PETYIHPOBAHUS
JIECOTIONIB30BAHMSI CBSI3aHA C TAKMMU MPOoOJIeMaMHu KaK B 3aKOHAX O JICCHOM
3aKOHOJATEIbCTBE, HEIOCTATOYHOCTh OO0CCIICYEHUS OXpaHbl JICCOB OT
MOKapoB, HEIOJIHOE pelieHue mpobiemM B cdepe, JECHOTrO0 Haa3opa H
KOHTpOJs. B maHHOW cTaThe paccMaTpHBArOTCs 3aKOHEI B chepe mpaBoOBOU
OXpaHbl JIECOB KaK OJHOTO M3 OCHOBHBIX BHJIOB MPUPOJHBIX PECYpPCOB
Poccum w wMupa W TpeIaraloTcs BapHAaHTBHl  yCOBEPIICHCTBOBAHUS
MIPaBOBOTO PETYJIMPOBAHMSI OTHOIIEHUS B OTHOIIEHHWH JjecoB. OCHOBHOE
BHHMMaHUE yJiensieTcs JecHoMy kojiekey Poccuiickoit denepauuu.

«Jlecnoit kogexc Poccuiickoit deneparnmu» ot 04.12.2006 N 200-D3
(pen. ot 29.12.2022) - JlecHoit konekc Poccuiickoit ®epepanun —
KOTU(PUITUPOBAHHBI HOPMATHUBHO-TIPABOBOM aKT, SIBJSIONIUICS OCHOBHBIM
HCTOYHUKOM, PETyJIUPYIOIIUM OTHOUICHUS B c(epe JEeCOMOIb30BaHUs B
Poccun.
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Jo nmpumsarua peictByrowmero JlecHoro koaekca Pocculickoit
®Deneparun Ha Teppuropuu Poccun neiictsoBan koaexc ot 29 sHBaps 1997
rona (Ne 22-03).

Oenepanbhblii 3akoH ot 04.12.2006 N 201-®3 «O BBeneHuu B
nericrBue JlecHoro konekca Poccuiickoii ®denepanuu» yCTaHOBIIEHO, UYTO
JIOTOBOPBI apeH/Ibl YYaCTKOB JIECHOTO ()OHAA M JOTOBOPHI OE3BO3ME3THOTO
TIOJIF30BAHNUS YIaCTKaMHU JIeCHOTO (OHAA, 3aKioueHHbIe 10 1 saBaps 2007
rojia, JOJDKHBI OBITh IPHUBENCHBI B COOTBETCTBUE C JIECHBIM KOAEKCOM
Poccuiickoit ®@enepannu 10 HCTEUEHHUS CPOKa ICUCTBHUS JIECOPYOOUYHBIX
6uieros. [10].

«3emenbHBI Kogeke Poccuiickoit @eneparum» ot 25.10.2001 N 136-
@3 (pen. ot 06.02.2023) (c u3M. 1 gom., BCTyI. B cuiy ¢ 01.03.2023)

[puxa3 Munmnpupoast Poccun ot 25.03.2019 N 188 «O06 yTBepkaeHHA
IIpaBun 7€COBOCCTAHOBIEHHUS, COCTaBa IPOEKTa JIECOBOCCTAHOBJICHUS,
mopsiika pa3paboTKU TMPOEKTa JIECOBOCCTAHOBJICHUS M BHECEHHS B HETO
n3MeHeHui» (3apeructpupoBano B Muntocte Poccun 14.05.2019 N 54614).
Hactosmme IlpaBuma  necoBoccTaHOBieHHs  (mamee - [lpaBmia)
YCTaHaBJIMBAIOT KPUTEPUU M TPEOOBAHHMS K JIECOBOCCTAHOBIICHUIO BO BCEX
JecHBIX paitorax Poccuiickoit @eneparmn (mpmioxerus | - 40 HacTosIIX
[Tpasun). JlecoBoccTanoBnEeHUE OCYIIIECTBIISIETCS €CTECTBEHHBIM,
HUCKYCCTBEHHBIM  WJIM  KOMOWHHPOBaHHBIM  CIIOCOOOM B IEJAX
BOCCTaHOBJICHHUS BBIPYOJICHHBIX, TOTHOIINX, TOBPEKICHHBIX JIECOB, a TAKXKE
COXpaHCHHS MOJIEC3HBIX (YHKIHH JICCOB, HX OMOJOTHYECKOTO Pa3HOOOpasusl.
[7].

Jlutepartypa

1. Boromob6os, C. A. KommenTapuii k JlecHomy konekcy Poccuiickoit
Oeneparun (mocrarerinsiii) / C. A. Boromo6os, M. . Bacumsesa, 0. T.
Kapukos. — M.: TK Ben6u ; 3n-o Ilpocnext, 2008.c-5.

2. "3emenbHbIl Komekc Poccuiickoit Pemepanmu” ot 25.10.2001 N
136-D3 (pex. ot 06.02.2023) (¢ u3m. u mor., Beryi. B ety ¢ 01.03.2023)

3. "Jlecnout xomekc Poccuiickoit @eneparuu” ot 04.12.2006 N 200-
@3 (pexn. or 29.12.2022)

4. Tlpukaz Munnpuponsr Poccmm ot 25.03.2019 N 188 "O6
yTBepxkaeHnHn  IIpaBWi  JIECOBOCCTAHOBJIEHHS,  COCTaBa  IIPOEKTa
JIECOBOCCTAHOBJICHUS, OPsIIKA pa3pabOTKH IMPOEKTa JIECOBOCCTAHOBJICHUS U
BHECEHUS B HETO U3MEHEHUI"

5. Tlocranosnenue [IpaButensctBa PO ot 24 derpans 2009 r. N 161
"O6 yrBepxaeHuu IlonokeHHs O TpefOCTaBICHMHM B apeHay Oe3
MIPOBEICHUS ayKIIMOHA JIECHOTO y4JacTKa, B TOM YHCJIE PACIIONIOKEHHOTO B
PE3EPBHBIX JiecaX, JUIsl BHIIOJIHEHUS H3bICKATENILCKUX paboT".

6. ®enmepanpubiii 3akoH oT 04.12.2006 N 201-®3 "O BBencHuu B
neiictBue Jlecnoro xogexca Poccuiickoit deneparun”
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OINIPEJEJIEHUE BJIMAHUSA CEJIEHCOIEPKAIINUX
COEJIMHEHUI HA POCT ILIOJIOBBIX TE.JI

DJeMEHT ceJieH NEHCTBYET KaK Majka O ABYX KOHLAX IJs JIIoJAeH U
JKUBOTHBIX, SBIISICH a0COJIOTHO HEOOXOTWMBIM Ha YPOBHE CIEIOB, U
TOKCMHOM B TIIOBBIIICGHHOM KOHLEHTpauusx. B opranumsme ceneH
CTUMYJHpPYET TpOIecch oOMeHa BemecTB. Ero BakHOW OMOXMMHYECKOH
(GyHKUMEH SBISETCS ydYaCTHEe B TIOCTPOCHHH U  (DYHKIIHOHHPOBAHUH
[IIyTaTHOHIEPOKCHUA3hl, TIHIHUHPENYKTa3bl U HuToXxpoMa C — OCHOBHBIX
AHTHOKCHJAHTHBIX coenuHeHuid. CeleH ydyacTByeT Kak B TIepBOU (hase
OMOXMMHUYECKON afanTauuy (OKUCICHHE YYXKEPOJHBIX BEIECTB C
o0pazoBaHHEM OpPraHMYECKUX OKHCEH M IepeKuceidl), Tak U BO BTOPOii
(cBsI3bIBaHUE W BBIBEJCHUE AKTHBHBIX META0OJINTOB). SIBIsSIETCS OCHOBHBIM
KOMIIOHEHTOM (hepMEeHTa TIIOTaTHOHIEPOKCHIA3bl, KOTOPHIN 3allMIIaeT
OpraHW3M OT BPEIHBIX BEIIECTB, 0OPa3yIOMIMXCS MPH pachaae TOKCHHOB.
CelleH aHTaroOHHCT PTYTH U MBIMIBAKA, CIIOCOOCH 3aIUTHTH OPTaHU3M OT
KaJIMus, CBUHLA, TaJUIUS.

BrimonHseT MHOTOYHCICHHBIC 3alllUTHBIE (YHKIMH B OpTaHHU3ME.
CeneH ycuiumBaeT WMMYHHYIO 3allUTy OpPTaHW3Ma, CHOCOOCTBYET
YBEJIMUEHHUIO IPOAOJDKUTEIBHOCTH JKU3HH, TOAJNEPKUBAET TOMEOCTas.
OxaspiBaeT JeueOHbIH 3(h(HeKT Mpu KapAUOMaTHUAX Pa3IMYHON STHOJIOTHH,
IIpU TeNaTUTax, NMaHKpeaTHUTax, 3a00jeBaHUAX KOXKH, yXa, Topja M Hoca.
OO0men3BecTHa POJIb CelieHa B MPO(UIAKTHKE U JICUEHUH 37I0KaUEeCTBEHHBIX
HOBOOOPa30BaHH.

M3-3a numieBo#t IeHHOCTH 1 T0JIb3BI JIsl 340pOBbs B Poccuu B 11esioM u
B bamkuwpum pacrer cmpoc Ha BBIpallMBaHUE TPHOOB. BONBIIMHCTBO
ChEIOOHBIX KYJIbTUBHPYEMBIX I'pHOOB 00Jaal0T MHOXECTBOM ITOJIE3HBIX
CBOHCTB, OJJHAKO B HHMX JE(QHIMUT CeJleHa, W 3TO TPeOyeT BHIPAIIUBAHUS
rpuOOB, 00OTAIIICHHBIX CEJICHOM.

B Hacrosee BpeMsi KyJIbTHBUPYEMbIe TPUOBI BCE Yallle UCTIONb3YIOTCS
KaK aJbTCPHATHBHBI HCTOYHHK MOJOKOCBEPTHIBAIOMINX (DEpMEHTOB.
OmnpeneneHne BIMSHHSA CeN€HA Ha POCT IUIOJOBBIX TN IPEACTABISACT
HECOMHEHHBIH MHTEpEC.

Lenpro paboThl SBISAETCS OIpENesICHHE BIUSHHUS CEICHCOIEPKAITIX
COCIMHEHHUI Ha POCT IUIOJIOBBIX TEI TpHoa.
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B kauecTBe HCTOYHHMKA cejcHa ucHonb3oBajics pactBop Na,SeOs
(cenenura HaTpust), KOTOPBIA ObUT MOOABICH B MHULCIHI rpuba BEUICHKH
IITaMMa YepHBIH NpUHI B 00beMe 20MI.

Hom | Konuenrpauu | Habmone | Habmo- | HaGmro- Habmro-
ep s pacTBOpa HUS JICHUS JICHUS JIEHHUS
npob | ceneHcoaepka | (Hexens (menens | (Hemenst | (Hemens
Bl el conu 1) 2) 3) 4)
1 0,0095% Her Bnok Her TTosiBritoc
BHIMMBIX crain HM3MEHEH b
W3MCHEHHU | IUIOTHBI Wi IJIOI0BOE
i MU TEIO
ITOJTHOCT
BIO
mnobenen
2 Huuero ne Her Bbiox IMossBun | IlimomoBel
J00ABIISUIOCH, | BHJIMMBIX cran HCh e Tea
UCTONB30BAJIC | U3MCHEHU | IUIOTHBI | TEPBBIC | YBEIHYHI
s KaK 9TaJoH i M U TI0Z0B UCh B
MOJIHOCT | BIE Tea pa3mepe
bIO
mooesnesn
3 0,0075% Her Bnok ITossBun | ITostBuitOC
BUIMMBIX cran oCh b
W3MEHEHU | IUIOTHBI OHO HECKOJIbK
)71 M H IUIOJ0OBO 0
IIOJIHOCT | O€ TEeJNO | IJIOJOBBIX
BIO TEn
nooenen

Berson: [Ipu qaHHOM KOHIIEHTPAIMH PACTBOPA COJIH CEIICHA, BUITHO €ro
HETaTHUBHOE BIUSHHE HAa POCT IUIOJOBBIX TeJ rpuda, U i 6oieee ObICTPOro
pocra rpubda cieayeT yMEHBIINTh KOHIIEHTPAIIHIO [TOJICBAEMOT0 PAacTBOPA.

Jluteparypa

1. Cxampabii A. B., PymakoB U. A. BuosneMeHTH B MeaHIIUHE.
M.:Uznatenbckuit mom « OHUKC 21 Bex»: Mup, 2004.

2. https://shorgribov.ru/pishhevaya-cennost-gribov/
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BJIMSTHUE I'A30BbIX BBIBPOCOB ABTOTPAHCIIOPTA HA
9KOCHUCTEMBI

AnHoTanus. B cratee mpencTaBieH 0030p BIHSHHS aBTOTPaHCIIOPTa
KaK OCHOBHOTO HCTOYHHKA 3arps3HEHUI dKocucTeMbl. OTMedaercsi, 4To
OIHUM U3 CHOCOOOB pemieHHs NPOOJEMBI SBIACTCS MPOM3BOJCTBO
9KOJIOTHYECKU YUCTOTO TPAHCIIOPTA.

Ha cerogusmamii 1eHb, aBTOTPAHCIIOPT SIBIICTCS OJHUM H3 TIIaBHBIX
AHTPOMOICHHBIX MCTOYHUKOB 3arpsA3HCHU. C KaXXaIbIM IOAOM KOJHUYECCTBO
aBTOMOOWMIIEH Bo3pacTaeT. ExkeroJjHO Ha J0J0 BHIOPOCOB aBTOTPAHCIIOPTA
npuxoaurcs 6osxee 200 MIIH. TOHH OKcuaa yriepoma W S50 MIIH. TOHH
yIJI€BOAOPOAOB. B 0ojbleii CTEMEHH pacmpOCTPaHEHBI —CIICAYIOIIHE
3arpsA3HUTCIIA: 30J1a, IIblJIb, OKCHJbI YCPHBIX, MNBETHBIX MCTAJIJIOB,
coeIMHEeHus a30Ta, GTopa, cepbl, XJI0pa u Apyrue.

ABTOMOOWJIBHBI ~ TpPaHCIOPT  SIBIIETCS  PACIpOCTPAHECHHBIM
HCTOYHHKOM  HETAaTHBHOTO  BO3JCHCTBUS Ha  OKOCHCTeMHI.  [lpm
WCTIOJNB30BaHUH aBTOTPAHCIIOPTA B OKPYXKAIOUIYIO Cpely IOCTyIaeT
0oJbIIOe KOJIMYECTBO XHMHUYSCKHX COCTUHEHWH. B orpaboraHHOM rase
JBUTATENeH BHYTPEHHETO cropaHus conepxkurca 6onee 200 BpemTOHOCHBIX
JUISI 4EJIOBEKA XMMHWYCECKUX BCIICCTB.

Ha 3m0poBhe uenmoBeka CHIIBHO BIMSIOT BBIXJIOTIHBIE BBIOPOCH, B
COCTaBe KOTOPBIX NPEO0OaJaroT JHOKCHIbI a30Ta, JUCIEPCHBIE YaCTUIIBI
(caxka m ee COeTMHEHN), a TaK)Ke OeH3anupeH. MeIKoIUCTIepCHBIE YaCTHIIBI
OKa3bIBAIOT OTPOMHOE BIIHSHHE Ha OKPYIKAIOLIYIO Cpely, BCIEACTBHE H3HOCA
JIOPOXHOTO MOKPHITHSA, IeTaneil aproMobniert u muH [2].

Cneunanuctsl BcemupHoro 6aHka NpoBeiH aHAIN3 YPOBHS PasBUTHS
ceTeil aBTOMOOWIIBHBIX JIOPOT, CTalI0 U3BECTHO, YTO MIPOTSKEHHOCTH JIOPOT B
BBICOKOPA3BUTHIX CTPaHaX Ha OAWH MHJUIMOH JKHTesel B 59 pa3 BbIle, ueM
B CTpaHax C HU3KUM YPOBHEM pa3BuTus [4].

OCHOBHBIE TPOOJIEMBI YKOJIOTUIECKOTO COCTOSHHS OOJIBIINX TOPOJIOB
CBSI3aHBI C BBICOKOH IUIOTHOCTBIO HACEJICHHSI HA OTHOCUTENILHO HEOOIBIINX
TepPPUTOPHAX. 37eCh cHOPMUPOBAHEI AHTPOIIOTEHHBIE JIAHAIIA(THI, KOTOPHIE
He 001a1al0T YKOJIOTHYECKUM paBHOBecHeM [3].

OrpomMHON YacThIO IKOJOTHYECKOW Oe3omacHocTH Poccum sBIsieTcst
9KOJIOTHYECKasi 0€30ITaCHOCTH aBTOTPAHCIIOPTA.
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Ha creneHsb 3arps3HEHHOCTH OKPYKaIOIIEH IPUPOAHON CPEbl BIHSIOT:
MHTEHCUBHOCTb JIBWKEHHS, XapaKTepHCTHUKH TPAHCIIOPTHOI'O CPEJCTBa,
pasMep M IMPOTSHKEHHOCTH  JOPOTH. TOYKH 3pEHHs IKOJOTHUH,
ABTOMAruCTpallb SIBIISICTCS HE TOJIBKO TEXHHYECKHM COOpY)XKEHHEM, HO U
«KOMITaHHEH», KOTOpas OCYLIECTBIISICT TPAHCIOPTHYIO JESTeNILHOCTS,
OKa3bIBas HEITOCPEACTBEHHOE BIMSIHUE HA OKPYXKAIOLIYIO CPEy.

B nmemsix coxpaHeHus YCTOWYMBOIO pa3BUTUSI M 3KOJIOTMYECKOH
0e30MacCHOCTH aBTOMOOWJIPHOTO TpPAHCIIOPTa, HEOOXOOUMO paIMOHAIBHO
UCIIONB30BaTh  CYIIECTBYIONIYI0  HMH(PacTpyKTypy, Tepedt  Ha
9KOJIOTMYECKH YUCTOE TOIUMBO. Ha cTaany ruiaHupoBaHMs aBTOMOOHIIBHBIX
JOPOT HEOOXOIMMO YYHTHIBATH HKOJIOTUYECKHE NPHOPUTETH aBTOMOOWMIIS,
BKJIFOYas BCC BO3MOXKHBIC HCTAaTUBHBIC ITOCJIICACTBUA.

BbIxJIONTHBIM  BBIOpOCAaM  MOJIBEPXKEHBI BCE PErHOHBI, OCOOEHHO
KPYIHBIE TOPOJa, B KOTOPBIX MPOXHUBAET OOJBIIOE KOJIUUECTBO JKUTEJCH.
YpOaHU3HUPOBaHHBIC TEPPUTOPUU SBISIOTCS 30HAMH KOJOTHYECKOTO
6encTBusl.

B IMOCJICAHEC BpEMA CUTYyallMd Ha4dajla MEHATHCA BCC KE B JIYUIIYIO
CTOpOHY. BHenpeHHe *KeCTKHX 3KOJIOTHYECKHX CTaHIapTOB HEOOXOAMMO,
B€Jlb OXpaHa NPUPOJIbI SBJIAETCS NEPBOCTENEHHON 3a1aueid [3].

Jnst 3ammThl cepbl 0OMTAaHUS UelIoBeKa, IPaBUTEILCTBO MTPUHUMAET
3aKOHBI, IPU3BaHHBIC ONTHMHU3HPOBATH JBIKEHUE TOPOJICKOTO TPAHCIIOPTA.
Kpome Toro, B HacTosiIiee BpeMsl cleyeT JIeslaTh aKLeHT Ha IIPOU3BOJICTBE
9KOJIOTMUECKH YHUCTOrO TPaHCIIOPTa, pa3padarhiBaTh ajbTEPHATHBHBIC
SHEPTOMCTOYHUKH [ TPAHCIOPTHBIX CPEACTB, pPa3BUBATh OW3HEC IO
MIPOKaTy TPaHCIOPTa, It KOTOPOTro He Tpedyercs Torugo [1].

Jlutepartypa

1. Batkur, M. ®@. O BIUMSHHMHM BBIXJIOITHBIX T'a30B aBTOMOOWJICH Ha
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2. XKwupos, A. U. Tlpuknagnas sxonorus: yueOHHUK 1y By3oB / A. 1.
Kupos, B. B. Imutpues, A. H. Jlactoukun. — Mocksa: IOpaiir, 2022. —
31l c.

3. Uomaea, M. H. ABTOTpaHCHIOPT U €ro BIMSIHUE HA SKOJIOTHUYECKYIO
cuTyanmoo B ropoiackoit mectHoct / M. H. Homaesa // MexayHapoHbIIH
’KypHAII TYMAaHUTAPHBIX U eCTeCTBEHHBIX HayK. — 2020. — Ne 3-1 (42). —
C. 6-10.

4. Illymetiko, A. H. ABTomoOmIsHBIE moporn Poccum: coctosHue U
nepcriektuBbl / A. H. [llymeiiko, . M. FOpkosckuii, M. B. HemunnoB. —
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OINIPEJEJIEHUE COAEPKAHUSA TAXKEJIBIX METAJIJIOB U
MBIIIIBAKA METOJOM AAC B ITIPOBAX ITIOYB
KPACHOKAMCKOTI'O PAIOHA PB

AnHOoTama. B cratbe mpencTaBICHBI Pe3yNbTATHI  OMpPEACTICHUS
COIEPXKAHUS THKEIBIX METAUIOB W MBIIbIKa B Mpodax MOYB
KpacHokamckoro  paitora PB  meromoM — atomMHO-abCOpOIMOHHOMN
cnektpockormunn  (AAC). HaiimeHo cpemHee BajloBOe —COIEpKaHHE
OIIpeeIIsIEMBIX JJIEMEHTOB B MOYBE.

KiroueBble ciioBa: TsHKeJble METaIbl; MBILIBSK; NOYBEHHbBIE 00pa3Ibl.

Cpenu 3arps3HEHHH NOYBEHHOTO IOKPOBa HaWOOJBIIYIO ONACHOCTD
NPEACTABISIIOT TSDKENbIE MeTaljibl. VICTOYHUKHM TOCTYIUICHHSI TSDKENBIX
METaJJIOB B [TOYBY JIEJISITCSA HAa IPUPO/IHBIC (BBIBETPUBAHKE TOPHBIX MTOPOA U
MHUHEPAJIOB, 3PO3UITHBIE MPOLIECCHI) M TEXHOTEHHBIE (100bI4Ya 1 iepepaboTka
MOJIE3HBIX UCKOMAEMBIX, JIBH)KEHHE TpaHcmopTa) [1].

Jis ompeneneHus TSHKENBIX METAJUIOB B MPO0ax IOYB MPUMEHSIIH
MeTo aToMHO-abcopOionnoit cnekrpockonun (KBAHT-Z.OTA) [5].
[IpoGonoAroToBKa IMOYB BBIMOJHSIIACH C IOMOINBI0 MHKPOBOJHOBOM
cuctemsl (ITJITT-01M).

B nmanHo#i paboTe paccMaTpHUBAIOTCS MSATh OCHOBHBIX TOKCHYHBIX
anemenToB: Menb (Cu), cBuner (Pb), kagmuii (Cd), xpom (Cr), mbltbsk (As).

OCo0EHHOCTH METOIMKH MIPOBEICHUS PabOThI.

1. HccnenoBanusi NpOBOAMIIMCH Ha TeppuTopur KpacHOKaMcKoro
paiiona Pecnybnmuku bamkoproctan. Jlns amanmusa ObLIM OTOOpaHBI TPU
poObI oYBHL: mpoba Ne 1 — KOHTpPONBHEBIN 00Opasen (JIyromas modma, 0e3
NIPU3HAKOB TEXHOT'€HHOTO 3arpsi3HeHus); npoda Ne 2 — TexHoreHHas (c
TEPPUTOPUN HE(PTSIHOW CKBaXMHBI); mpoda Ne 3 — 3arpssHeHHas (c
TEPPUTOPUH HedTEnapKa).

2. OT60p npo6 mouBk npoBoawtn B coorBercTBrH ¢ ['OCT 17.4.02-84
«Oxpana npupozpl. [louBsl. MeTtoasl oTOOpPa M MOATOTOBKU NHPOO s
XMMHUYECKOT0, OaKTEpPHOJIOTMYECKOT0, TeIbMUHTOJIOTHYECKOTO aHaJIN3ay,
I'H 2.1.7.2041-06 «IIpenensao pmomyctumMble kKoHueHTpammu (ITJIK)
XUMHUYECKHX BEMIeCTB B mouse» [2,3].

3. IIpoOy BeICymMBaNy Mpu KOMHATHOM TeMIepaType 0 BO3IyIIHO-
CyXOT0 COCTOSHHS. 3aTeéM pacChlagy Ha Oymare W TIHHIETOM YIAJSUTH
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MEXaHHYECKHE BKJIIOYEHHWsS, u3Menbuaid B  (aphopoBoid  crTymke.
IIpocenBanu uepes CUTO ¢ AMAMETPOM STUEHKH 1 MM.
4. OmnpenesneHue BIAXHOCTH 1mouB mpoBoauiu cornacHo 'OCT 5180-
84 «I'pynr. Metonsl nabopaTropHOro omnpeneneHus  (HU3MYECKUX
XapaKTePUCTHUK» METOIOM BBICYIIUBAHHMS 10 IOCTOSIHHOI Macchl [4].
JlaHHBIE COZEpPXKAHUS OINPEACTAEMBIX 3JIEMEHTOB B TPO0ax IIOUYB
TpeCTaBJICHEI B Tabmme 1.
Tabmmma 1.
I[NAK mo rurnenndecknm HopMmatuBaMm ['H 2.1.7.2041-06 u conepxanue
2JIEMEHTOB B mpobax o4 KpacHokamckoro paiiona Pb

CpenHee BanoBoe CoJepKaHUe OMPEICIIIEMbIX
[Ipoba 3JIEMEHTOB, MI/KT BraxHocTs,
Cd Pb Cr Cu As %
Nol 0,45 1,8 1,6 1,1 0,68 15,34
No2 1,2 4,3 2,3 2,2 1,4 21,78
Ne3 1,6 4,5 3,9 2,5 1,8 19,11
IJIK 2,0 6,0 6,0 3,0 2,0 —

AHanmu3upysi  pe3yabTaThl, MOXXHO CJAeJIaTh BBIBOA, YTO IO
WCCJIEJIOBAaHHBIM JJIEMEHTaM B npobax mnous mnpeBbimennii [1JIK He
Ha0Ir0aeTCs.

3HayeHuss OOIIeH BIAKHOCTH MPOO MOYBBI HAXOIATCS B Ipeaeiax
15,34-21,78% — 3TO CBUAETEILCTBYET O TOM, YTO II0YBAa HA JAaHHON
TEPPUTOPUH TOBOJIBHA PACCHITIATASI, HE CKATBIBACTCS B KOMOK.

Jlurepartypa

1. Bunorpaznos A.Il. ['eoxumust peaKHX M pacCessHHBIX XMMHYECKHX
3JIEMEHTOB B mmouBax 2-¢ u3a. M./: U3sa-so AH CCCP, 1957.239 ¢

2. TH2.1.7.2041-06 «IIpenensno nomycrumMble koHueHTpanuu (ITAK)
XMUMHYECKHUX BEIIECTB B TIOUBEY.

3. TOCT 17.4.4.02-84 «Oxpana npuposl. [Tousl. MeToabI 0TOOpA U
MNOATOTOBKA  Opo0  JUIs  XHMHYECKOro, 0aKTepUOIIOTUYECKOTO,
TeIEMUHTOJIOTHIECKOTO aHAIIN3a.

4, TOCT 5180-84 «I'pynt. Meroapl 1ab0opaTOPHOTO OMPEACTCHHS
(U3MUECKUX XapAKTEPUCTUKY.

5. M-MBH-80-2008 «Metonuka BBINOIHEHHUsS] N3MEPEHUI MacCOBOM
JIOJIM DJIEMEHTOB B MPO0OaXx MOYB, IPYHTOB M JJOHHBIX OTJIOKEHUH METOAaMHU
ATOMHO-YMHUCCHOHHON M aTOMHO-a0COPOILIMOHHOMN CIIEKTPOCKOIIUI
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OIIPEJEJTEHUE COAEPKAHMSI BO/IbI B HEOTH
BUABAIICKOI'O MECTOPOXJIEHUSA ACKHHCKOT'O PAUOHA
PECITYBJIMKHA BAIIKOPTOCTAH

AHHOTanusi. B craTbe mpeACTaBICHBI PE3YJIBTATHl OIPEACICHUS
MaccoBOTO  COzAepXaHMA BoAbl B 1mpobax Heptn buaBamickoro
MecTopoxkJeHus: AckuHckoro paiiona Pb. IlokazaHo, 4To OT cTeneHu
0OBOJHEHHOCTH HE(TH 3aBHCHUT TEXHOJOTHS €€ IpeIBapUTEIbHOMN
MOJITOTOBKHY U AajbHelel ee nepepadoTKH.

KiawueBble cioBa: Heghmb, 600HbIe IMYAbCUL, MEMOObL ONPedeieHUs
800bi.

Hedres  pasznuubblx  MecTOpOXIeHHH  oTiauyaercss  (u3MKo-
XMUMHUUYECKHMMHU CBOMCTBAMH, B IIEPBYIO OYepe[b, XUMUUYECKUM COCTABOM.
Bonma B HedTH TNPHUCYTCTBYeT B BHAE SMYJIbCHUH - B3BECH Kalejb BOJbI
Pa3IHIHON TUCTIEPCHOCTH, T.€. IMEIOIINX PAa3IMIHbIA AHaMeTp Ta00ym [1].

Bona B HedTm mosBIAETCS BCIEACTBHE IOCTYIUIEHHWS K 3a0010
CKBa)KMHBI OACTHIIAIONIECH BOIBI MIIH BOIbI, 3aKaYMBAEMOH B IIACT C LEIbIO
noJiyiep KaHus napiaeHus. [Ipu nBIKeHHM He(TH, W TUIACTOBOM BOJBI IO
CTBOJIy CKBAXXMHBI M He(PTECOOPHBIM TPYyOONIPOBOJAM IPOMCXOAUT HX
B3aMMHOE IIepEeMEeNINBaHNe, a B PEe3yNIbTaTe NepeMelnBaHus — APOOIeHHE.
IIportecc  npoOneHuss  OFHONW  KMIKOCTH B JAPYrod  Ha3bIBAIOT
JMCTIEPTUPOBAHHUEM.

I[lo  mucnmepcHOCTH  HEe(TAHBIE  AMYJIBCHH  MOJPA3IEIISIOTCS
torkozauctepcusre (0,2 + 20,0 mxwm), cpemnme (20,0 + 50,0 mMxMm) u
rpybonucnepcabie (6omee 50,0 mkMm). BaxsaeHWmmM moxaszareneM s
SMYJNBCUH SIBISETCS WX YCTOMYMBOCTb, T.€. CIOCOOHOCTH B TEUYECHHUE
JUTUTEIEHOTO BPEMEHH HE pa3pylIaThcs U HE pa3/ieNsiThes Ha HEPTh U BOJY.
Ora yCTOHYMBOCTb NOMHUMO JpPYTHX HPUYMH, TEM BBIIIC, YE€M TOHbBIIE
JIMCIIEPCHOCTD AMYJIbCHH [2].

Jns paspyiieHus: TOHKOJIUCTIEPCHOH e€ cocTaBisiioleii moTpedyercs
3HaunTeNbHOE Bpems. C menplo MHTEHCU(UKALMK Hpoliecca pa3pyleHus
SMYJIbCUU B He(TEPOMBICIIOBOI oTpaciu MPEeAYCMOTPEHO:
MIpeABapUTEIBHBIA cOPOC BOABI; IPOBEICHUE MpoLIecca 00€3BOKUBAHUS IPU
noBBIIEHHBIX (10 50-60°C) TemnepaTypax; pa3pylieHue TOHKOAUCIIEPCHOM
9MYJBCHH TIOJ JEHCTBHEM 3JIEKTPUYECKOTO IIOJISI BBICOKOTO HAINPSKCHUS;
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BBEJ/ICHHE B Pa3eIsieMyl0 CHCTEMY CIIEIUABHBIX TOBEPXHOCTHO-aKTUBHBIX
BEILIECTB - JA€IMYJIbIaTOPOB.

Coneprxanue BoJbI B HepTH U HePTEPOAYKTaX KpaifHe HeXKeNlaTeIbHO.
[Ipn nepepaboTke CUIBLHO OOBOAHEHHBIX He(TEeH CO3/1aeTCsi ONMACHOCTh
nepeOpocoB, pa3pylICHUsI aIapaTrypbl BCJIEICTBUE CO3JaHUS OONBIINX
JABJICHUH u mpodee. B CrIppIX HeQTAX 00BIYHO HaxomuTcs OypoBas BoAa,
cozepkamas B ce0c 3HAYMTEIBPHOEC KOJMYECTBO MHHEPATIBHBIX CONEH M
kucnot. IlosToMy ompeneneHue copepX aHUs BOAbl B He(DTH U
HerenmpoayKTax SBIAETCA aKTyalbHOM 3aa4ei, TaK Kak OT €€ CONEPKAHI
3aBHCHT CIIOCO0 M TEXHOJIOTHS MX JaJbHEHIIEH nepepaboTKy.

OmpeneneHue  coiepskaHdMss BOABI B HepTH MW MIPOIYKTax
HedTenepepabOTKH UMEET OFPOMHOE 3HaueHHe is HeTeaoObIBarOIICH U
HedTenepepabaThiBatOiell  NPOMBIIUICHHOCTH.  JIis  ompenesneHus
COJICp’KaHUsl BOJABI HCIOJIB3YIOT KauecTBeHHbIe (mpoba Kimddopna) u
KonruecTBeHHBIE (crocob Jnna-Crapka) MeTopl aHamu3a [3].

OObekToM  uWccienoBaHusi — ciayxwia — Hedte — Buasamickoro
MeCTOpPOXKICHUsI ACKMHCKOro paiioHa PecnyOmuku bamxoprocran. Jlis
aHanu3a OBUIM B3SITHI TP MPOOBI HEPTH C PA3HBIX CKBAKUH. DKCIICPUMEHT
npoBoa B cootBeTcTBUU ['OCT 2477-2014 "HedTh 1 HEQTEIPOLYKTHI.
Meron onpenenenus coaepxanusi Boabl" [4]. Pesynbrarsl uccienoBaHus
TpUBEJICHBI B TabmHLe 1.

Ta6nuia 1. MaccoBoe cojepsxanue (%) Bojbsl B HETH
BuaBarickoro MmectopoxaeHust AcKHHCKOro paiiona Pb

Ne ipo6b1 Jwnanazon 3HaueHui, % Cpennee 3naueHue, %
1. 0,3-0,4 0,4
2. 1,2-13 13
3. 2,8-3,5 3,2

DKCIIEPUMEHT MOKAa3all, YTO HCCIeayeMasi HE(PTh COJNCPKUT Pa3IIHbIC
KOJIMYECTBA BOBI, JaHHAs He(Th OTHOCUTCS K CpeiHe-00BogHEeHHOM. [lo
CTETICHU JHUCIIEPCHOCTH HE(PTh braBalckoro MecToOpoKICHUS MOXKET OBITh
OTHECCHA K TIOJHUCTICPCHBIM.

Jlutepatypa

1. llokposckaa C.B. Xumus HedTH M raza. Y4eOHO-METOIUUYECKUI
komiuiekc. HoBomodonik, 2006.

2. Baoeyxuii FO.B. Hedreraszosast surukiioneaust. Mocksa, 2004,

3. @opecm I'. Nobbrya Hedtr. Omummn-busuec, 2019.

4, TOCT 2477-2014. TocymapcTBeHHBIH cTaHmapT Poccuiickoit
®Denepanun "HedTs 1 HeGTEPpOAYKTH. METO OTIpeAeTIeHUsT COAEPIKaHUS
BOJBI".
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IKOJIOI'MYECKOE COCTOAHUE ATMOC®EPHOI'O BO3JITYXA
BJATOBEINIEHCKOI'O PAMOHA PECIIYBJIUKH
BAIIKOPTOCTAH

Bce xummueckue, OGuonorndeckue M (U3MUECKUE areHTHI, KOTOpPHIE
W3MEHSIOT  TPUPOJIHBIE  XAapPAKTEPUCTHUKM  aTMOc(ephbl,  HA3BIBAIOT
«3arpsI3HATEIISIMH BO3YXa».

Cpenn OCHOBHBIX HCTOYHUKOB BBIACISIOTCS aBUALIMOHHBIH TPAaHCIIOPT,
ABTOMOOWJIBHBII ~ TpaHCHOPT, HepTEeXUMHYECKash  MPOMBIIUICHHOCTb,
METaJUTypIrus U T.1.

OCHOBHBIE BH/IbI BEIOPOCOB 3arpsi3HSIOLINX BEIIECTB.

B 260 roponax Poccuiickoit ®enepaiuu pacmnosioxeno 710 cranmuid,
OIIEHUBAIOIIHUX KaYeCTBO BO3/yXa.

KonTpomnro mojiekar pa3luYHBIE B3BEUICHHBIE BEIIECTBA. TakuM
00pa30M, KOHIICHTPALIMH B3BEIICHHBIX dNIeMeHTOB mpeBocxoawmm [1J]IK B 71
ropoje, TUoKcuaa a3oTta B 93, 6eHzanmupena — B 39, ¢popmansaeruna — B 96
HACEJICHHbIX IyHKTaX. WnutencuBablii BIOpoc CO Ha  OTKPBITHIX
MIPOCTPAHCTBaX MOXKET MOBIIMATH HA MITHI, TOT/Ia KaK BEIOPOCHI B 3aKPBITHIX
TIOMEIIEHUSX (KHIIbIE I0Ma, Tapa)Xu) MOTYT BBI3BATh I'MOEIb MOBEPTIINXCS
Bo3zelcTBUIO Jofei. CepHUCTHIM ra3. DTO arpeccHBHBIN ra3, KOTOPBIH
omaceH Ul 3/0pOBBS YENOBEKa M BpPEAEH A OKpyxkaromeil cpeabl. OH
BO3HHUKAET B pe3ylbTaTe CXKMIaHUA YITISI B Ma3yTa, BRIIUIABKH Py I[BETHBIX
METaJUIOB, IepepaboTkn He(TH, MPOM3BOJACTBA JIEKTPOIHEPTUH U
MIPOU3BOJICTBA LIEJUTIONO36I U Oymaru. OH BBI3BIBACT 3aTPYAHEHHS IBIXaHNA,
MTOBPEXXJACT 3€JICHBIC PACTEHUS U SIBIISETCS NPEAIICCTBEHHUKOM KHUCIIOTHBIX
ocankoB. Oxcunpl azora (NO u NO2). OH npon3BOIUTCS ITyTEM CXKHTaHUS
TOILIMBA TIPU BBICOKOW TeMIIepaType BO BCEX YCTAHOBKAX JUIS CKUTAHHS OT
KPYIHBIX JI0 MaJbIX (BKJIIOYAsi MOTOPBI, YN U T.J.). ITO MOXKET IPUBECTH
K pecnupaTopHbIM 3a0o0jeBaHUsIM JIOJed ¥ KHUBOTHBIX. OH MOXeT
00pa3oBbIBaTh  KHCIOTHI B  BBICOKOTOpHOW aTtMmocdepe. Jleryume
opraHudeckue coequHeHHs. [IpencTaBisioT coboil JeTyure opraHudecKue
4acTUIBl, oOOpasyromuecs B pe3yidbTaTe CrOpaHHsS YTIICBOAOPOAOB B
meurarensik. OkaspIBAalOT  BpegHOE  Bo3jaelicTBHE Ha  atMmocdepy;
MPEMSITCTBYIOT 00pa30BaHUIO CTpaToc)epHOro 030HA. TBEpAbIC YACTHIIBL.
YacTuips! B BO3LyXe (JIeTydas 30714, MOPCKasi COJb, MbIIb, METAUIbI, KAl
XKHUIKOCTH, Ca)a) MOCTYMAIOT U3 PA3IUIHBIX IPUPOAHBIX U aHTPOIIOTCHHBIX
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HNCTOYHHUKOB.

Tepasie

HaCTULbI

BbIGpaCLIBa}OTCH

3aBOJIAMH,

QJICKTPOCTAHUUAMU, TPAHCIOPTHBIMU CPEACTBAMU U T. 4. U 06pa3y}0TcsI B
aTMocq)epe B PE3yJIbTaTC KOHACHCALIUU UJIN XUMHUYCCKOTO HpeOGpa?:OBaHI/Iﬂ

BbIGpaCLIBaeMLIX

ra3os.

3arpsizHeHue

aTMoc(hepHOro

BO3/yXa,

B

JIOTIOJTHEHUE K MECTHBIM IOCIEICTBUAM, SBISIETCS MPUYMHON IoOanbHBIX
nociencTBuid. KUcmoTHRIH M0OXIh, TTOOANBHOE NOTEIUICHHE, HapyIICHHE
030HOBOTO CJI0S1 36MJIH BBI3BAHBI 3arPs3HEHUEM BO3IyXa
Pe3yabTaThl IPOU3BOACTBEHHOI0 (AHAJIMTHYECKOI0) KOHTPOJISA
KayecTBa aTMochepHOro Bo3yxa B ceJTUTeOHOI 30He.

Tab6mumal.
Mecto OnpeaesieMblit Tlata AlleTajIb/e] Tunna | Meran Jnokcun | Anokcua
oT0opa nokazatenb | orGopa U a3oTa cepbl
npood
MK, mr/m3 0,01 0,01 50 0,20 0,50
r.
Baarosemenck
, 2-0ii
Mukpopaiion | PesyabraThi, (09.03.202
(CAM, ya. /M3 3 <0,005 |<0,005| <15 <0,09 <0,05
Couuanucruy)
o00u3
MarucTpain
r.
Baarosemenck
» S-bii Pesyabstatel, [07.03.202
MHKpPOPaiion l)\,’ll“/MS ’ ’ 3' <0,005 |<0,005| <13 <0,08 <0,05
(IPB, ya.
Komaposa 2)
3eJieHasi poia
r.
Baarosemenck
,5—|>m“ Pe3yabraThi, (11.03.202) <0005 |<0,005| <13 <0,08 <0,05
MHKpOpaiioH mr/m3 3
(ya. CenoBa
110/1) a/c Nel5
r.
Baarosemenck
MKP.CeBepHbIii
waram | LeYRTare, (0603202 o605 | 0005| <14 | <0,080 | <005
" " mr/m3 3
AcTtopust" (61
u3
MarucTpaJju)
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HecooTBeTcTBHE rUrHEHNYECKHIM HOpMaTHBaM He BbisiBieHO (Canllun
1.2.3685-21 I'mrueHuueckne HOPMAaTUBBI U TPEOOBaHMS K OOECIEUEHHIO
OezomacHoctd ¥ (WiM) OE3BpETHOCTH JJIsl 4eloBeKa (akTOPOB CpPEbI
oOuraHus).

B menom cutyanms mo pecrnyOiuKe He SBISETCS KPUTHYECKOW, HO
TpeOyeT BHUMAHUS M KOHTPOIS Kak CO CTOPOHBI TOCYAapCTBEHHBIX
CTPYKTYP, TaK U OOIIECTBEHHOCTH.

Benp n3BecTHO, YTO HAJIMYME B BO3AYXE BPEIHBIX BEIECTB, IBUIH,
MIPOMBIIIJICHHBIX OTXO/OB BBI3BIBACT OOJIE3HW OPraHOB JBIXaHWSA, OCTPHIC
pecrpaTopHble 3a00JIeBaHNUs, ATIEPTUH, POCT 3JI0KAYECTBEHHBIX PAaKOBBIX
HOBOOOpazoBaHWil. [lnsl yCHJICHHS KOHTPOJS 3a IPOMBIIUICHHBIMHU
NPEANPUATHIMHI CO3/1a€TCsl aBTOMaTH3MPOBAHHAsi CUCTEMa MOHUTOPWHIa
aTMoc(epHOro BO3[yXa, KOTOpas IMO3BOJISIET YCTAHOBUTh HWCTOYHHK
BBIOPOCOB 3arpsA3HAIONINX BEIIECTB.

Tak e a5t yMeHbIIeHUs] 00BbEMOB BEIOPOCOB 3arpsI3HAIOINX BEIECTB
Ha IPeIIPUITUSIX BBOISATCS HOBBIE SHEprocoeperaromye TeXHOJIOTHH, Oosee
3G QEeKTUBHbIE  T'a3004YHCTHbIE  YCTAHOBKH, AKTHBHO  BHEAPSIOTCS
NPUPOJIOOXPAHHBIE ~ MEpPONPHATHA.  YMEHBUIMTh  JONW  BBIXJIOIA
aBTOTPAHCIIOPTa MOKHO IIyTE€M YJIYYIIEHHUs JTOPOXKHOH CHTyaluH, TO €CTh
CTPOUTENBCTBO CKOPOCTHBIX M OOBE3IHBIX aBTOAOPOT, pasrpy3ka YIIWIL,
TOPOJIOB, YMEHBIIEHHS TIPOOOK.

Jlutepatypa

1. Tomumn, A.H. IlpomblmieHHass 3KOJOTHS ¥ MOHHTOPUHT
3arpsi3HEHUs] MPUPOTHON cpeabl: yueOHuk. -M.: M3natensctBo «OHUKCY, -
2007.

2. HWcrounuku 3arpsisHenus atmocdepsl. Kpotos, 2003.

3. boromo6os, C. A.IlpaBoBble OCHOBBI NPHPOIONOJIb30BAHHUS H
OXpaHbl OKPYKAIOMIEH Cpe/ibl: YUeOHUK U HMPAKTHKYM JUIS aKaJJeMHUYeCKOro
OakanaBpuata / C. A. Boromo6os, E. A. TTo3gasikoBa. — 3-¢ u31., mepepad.
u jor. — M/: U3narensctBo HOpaiit, 2018. — 429 c.

4. Amucos B.II., [Tonrapayc b.B. Kinumaronorus. - M.: Uzn. MI'Y,
2004. - 299 c.

5. ®enepanpHblil 3ak0H «O0 OXpaHe OKpyXXaromeh cperp». — M.:
Owmera-JI, 2014. — 44 c.

6. besyrnas D.10., Kiuaro B.B. O cTpykType 10Jisi KOHLIEHTpAIK B
ropozckom Bosayxe / Tpyapt ITO. - 1993. - Bei.293. - C. 60 - 67.

7. 3paxeBckuit W.M., Hlumkra A.M. OCHOBHbIE NPHHINIIBI
KJIacCU(UKAINA UCTOYHUKOB BBIOPOCOB BPEIHBIX BEIIECTB B atMochepy //
Tp. I'TO. 1984. Beim. 479. C. 98 - 104.
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BJIUSHUE CAHUTAPHO-TUTUEHUYECKHUX HOKA3ATEJIEN
ITIOYBbI HA 310POBBE HACEJIEHUA

ITouBa — 3TO KOMIUIEKC OPraHWMYECKUX U MUHEPATBHBIX COSINHCHUH,
BO3HHUKIIUX B 3¢MHOH KOpe B pe3yibTaTe (U3UIECKUX, XUMHAYCCKHX U
ouonorudeckux npotieccoB [3]. TTouBeHHBIE HCCIEAOBAHUS MPEICTABISIOT
0oNpIION WHTEpeC IS TUTUEHHCTOB ¥ SIUAEMHUOJIOTOB, TOCKOJBKY ITOYBa
uMeeT OOJBIIOE 3HAYCHHE, KOTJIa MBI TOBOPHM O CaHHUTApHBIX BOIPOCAX
Hariieit moBcemHeBHO# ) i3HH [2]. ComeprkaHue MOTEHIIMATBHO OMTACHBIX TS
YeJoBeKa XUMHUYECKUX W OHOJIOTMYECKUX BELIECTB, OMOJOTHYECKHX U
MHUKpPOOHOJIOTMYECKUX OPraHW3MOB B [IOYBAaX Ha Pa3HOW TIyOMHE, a Takke
YPOBEHb paJHaliOHHOTO ()OHA HE JOJDKHBI MPEBBINIATh TMTHEHHYECKHE
HOPMAaTHBBI, KOTOPBIE OTPa)KEHBI B CICAYIOIINX HOPMATHBHO-IPAaBOBOBBIX
6a3ax, peryiIMpyroIMX CaHWTapHO-TUTHEHWYECKHE IOKa3aTeld IOYBHI B
Poccuiickoit ®enepanuu:

- cratbg 39 ®epepanbHoro 3akoHa ot 30.03.1999 N 52-03 «O
CaHHUTAPHO-3MHIIEMHOIOTHIECKOM Onaromonyynu HaceneHwsD (CoOpaHue
3akoHozaarenbcTBa Poccuiickoit denepanuu, 1999, N 14, cr. 1650; 2019, N
30, cT. 4134);

- mnyHkt 2 [lomoxxeHHss O TOCYJapCTBEHHOM  CaHHUTApHO-
SMHUIEMHOJIOTHYECKOM HOPMHUPOBAaHHWH, YTBEP)KICHHOTO ITOCTAHOBJICHHEM
ITpaBuTenscTBa Poccuiickoit @eneparun ot 24.07.2000 N 554;

- ITocranoBnenue Ne 2 OO yTBepKIIEHHH CAHUTAPHBIX NPABII U HOPM
CanlluH 1.2.3685-21 «I'urneHndeckne HOPMATHBBI H TpeOOBaHHA K
obecreyeHno 0e30TacCHOCTH U (MJIK) O€3BPEIHOCTH /IS YeloBeKa (hakTopoB
cpenbl OOUTaHU;

- [TocranoBnenne Ne 3 OO yTBep)KIEHUH CAaHUTApHBIX MPABUI U HOPM
CanlluH 2.1.3684-21 «CaHuTapHO-3NHAEMHOJIOTHYECKHE TPEeOOBaHMS K
COJIEPKAHUIO TEPPUTOPHUI TFOPOJACKHX M CENbCKHX MOCENCHHH, K BOJHBIM
00beKTaM, IIMTHEBOH BOJIE M MTUTHEBOMY BOJOCHAOXKEHHMIO, aTMOC()EPHOMY
BO37YXY, 1IOYBaM, JKUIIBIM TIOMEIICHUSIM, AKCILTyaTaI[UH
MPOM3BOJICTBEHHBIX, OOIIECTBEHHBIX IOMEIICHUH, OpraHu3aluu |
MIPOBEJICHUIO CAaHUTAPHO-TIPOTHBOAMHUASMUIECKUX  (MPOPHUIAKTHIECKUX )
MEPOTIPHUITHIN.

BaxHpIii MOMEHT, YTO 3arps3HEHHE NOYBHl M, KaK CJIEICTBHE,
MMOYBEHHBIX BOJ MOET MPHUBECTH K pa3BuTHIO snuaemuii. Ha pucynke 1
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OTpa3uM SHNUACMHUOJIOTUICCKOC 3HAYCHUEC TOYBLI.

Kumeynsre 3aboieBaHus, B MEXaHU3ME N BupycHble:
uHpEKINY; < | repeiaqn KOTOPBIX YIYBCTBYET - Tlommomenur;
IToneBnie novsa -bonesnp
MHDEKIHH: J L Borkuna
TyGepkyné3
A
Be13BanHbIe
CHIOPOHOCHBIMH
TenbMUHTO3BI: 300HO3BI:
B . MUKPOOPTaHU3MaMH: -Cu6 .
JIACOTJIAB; nOUpCKas A3Ba;
’ - borynuswm; .
- Ackapusl; CronG - Cam;
- CTONOHSK;
- AHKMJIOCTOMBI. ’ - bpyuennes.
- ['anrpena.

Pucynok 1. Dnuaemuonornueckoe 3HaueHue mOuBsI [1]

I'urueHy mouBBl yXyAlIaeT TO, YTO B HEH TrojamMHM COXPaHSIOTCS
Nano4yKy OOTYJIMHYCa ¥ CIIOPBI CHOMPCKOH SI3BBI, BHI3bIBAIOIINE TSKETICHUIINE
3aboseBaHns. Bupycel mommomMmennTa W MHKPOOaKTepuH TyOepKyiiesa
XKMBYT B mouBe Oosee 3 mecsueB. bakrepun tndomnaparndo3Hoil rpynmnst
COXPaHAIOTCS OT 2-3 HeJelb 10 HECKOJIbKHX MECSLEB MpH OJIarompusTHRIX
ycnoBusix. CpoK BBDKMBAHUS B ITI0YBE SIMIl T'€OTeIbMHHTOB (ackapun
BlacoriaBa) cocraBisieT 7-10 yer. B 3arps3HeHHOW MOYBE MPOHUCXOIUT
pa3BUTHE W BBIUIOA MyX - TEPEHOCYHKOB BO30yZHTENeH KHIIEYHBIX
nHpekumii. Oburare B MOYBE IPhI3YHBI 3apa)kaloT ee BO30yIUTENIMH
TYJISPEMHH, JienTocnupo3a u jap [1].

B mensix ompeneneHns kadecTBa M CTENEHH O€30MAaCHOCTH MOYBHI Ha
TEPPUTOPHUU HACENIEHHBIX MECT, B KYPOPTHBIX 30HaX M JPYTrHX 3HAYMMBIX
TEPPUTOPUAX MPOBOTUTCSA OOsA3aTeNbHASI TMTHCHWYECKAs OIEHKA ITOYBHI C
COCTaBJIIEHUEM CAHUTAPHO-DMUAEMHUOJIOTMUYECKOTO 3aKIIOUeHHs o eé
COCTOSIHMH M IPUTOJHOCTH JUIS CTPOUTENbCTBA [4].

CaHHTapHO-3IHIEMHOJIOTHIECKast OLIEHKA MOYBEI TPOBOANTCS:

1) mo caHWTapHO-OAKTEPHOJIOTHYECKUM IIOKa3aTeNsiM (Ha HaJM4yue
BO30yIuTENIell  KHMIIEYHBIX  MHQEKIMH,  MaTOreHHBIX  OakTepwui,
SHTEPOBHUPYCOB, CAHUTAPHO-ITOKA3aTENHLHBIX MUKPOOPTaHU3MOB);

2) WO CaHWUTApHO-TAPA3UTOIOTMYECKHM IIOKa3aTensaM (Ha HaJIndue
BO30yauTENeH KUIIEYHBIX Tapa3sUTapHBIX 3a00JI€BaHUI - T€OTeIbBMUHTO30B,
nsaMOmo3a, ameburasa u Jip.);

3) 0 caHWTaPHO-TOKCHKOJOTUIECKUM TOKa3aTeNsiM (Ha colepkaHue
XMMHUYECKHX 3arpsI3HEHUH);

4) MO CaHWTAPHO-XMMHYECKHM IIOKa3aTesM (CaHUTapHOE YHCIIO,
CoJiep)KaHe OPTaHMYECKUX BELIECTB) M HAa HAJIWYME JMYMHOK M KYKOJIOK
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MyX).

Takum oOpa3oM, MoYBEe NMPUHAIJISKUT BaKHAs POJIb B HPUPOTHOIM
cpene OOWMTaHUsI 4YeJOBEeKa, IPEkKAE BCEro IMOTOMY, YTO IOYBA MOXKET
HaIrpsMyIo BIMATH Ha 3JI0POBbE HACEJICHUs. Ba)KHO IIOMHUTB, YTO HE CTOUT
3710yNOTPEOIISATh MPOTEKTOPHOI POJIBIO MOYBHI (CIIOCOOHOCTH TOTIIOIATh U
yepXKUBaTh B ce0e pa3iiMuHble 3arps3HAIONINE BEUISCTBA, B TOM YHCIE U
PaIHOHYKIINIBI, CBA3bIBAS UX XUMUYECKUM M (PU3NYECKUM IyTEM), TaK KaK
BO3MOXXHOCTU TOYBBI B 3TOM OTHOIICHHH HEeOEe3rpaHUYHbI: TEXHOTCHHBIN
MPECCUHT Ha MOYBY OCIA0ISET ee 3alUTHBIC BO3MOXXHOCTH 110 OTHOLICHUIO
K 3arps3HsiONIMM BEIIECTBAM M YCHUJIIMBACT HETAaTUBHOE BIIUSHUC
3arpsA3HEHUsI Ha 3I0POBbe HaceneHus [5].

Jlurepartypa
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KOHTPOJIb B OBJIACTH OXPAHBI 1 UCITOJIb30OBAHUA
BOJIHBIX OBBEKTOB HA ITIPUMEPE P.KAMA

AHHOTAIMSA: B CTaThe PACCMATPHUBAIOTCS IIPOTPAMMBI IO HAOITIOICHUIO
W CHIDKEHHIO HETaTUBHBIX BO3JeicTBuii Ha peky Kama xumuueckum
npeanpusitueM OAO «Kamtake-XuMnpom»

Karwuesbie ciaoBa. [logepxnocmuvie 600vl, pexa, 3acpsasnenue, 11K,
KOHMPOb.

AKTyaJIbHOCTB: TpoOyieMa 3arpsi3HeHusT peku Kama cuuraeTcs
aKTyaJIbHOM B Halle BpeMs, TaK KaK 3TO NMPHUBOIUT K CHIKCHHIO KadyecTBa
BOZBI, YIrpo3e 3I0pPOBBIO JIIOJEH W DJKOCHCTEME B IIEJIOM, a TaKke
IKOJIOTHYECKOMY KPHU3UCY. A OJIM30CTh XUMHUYECKOTO MPEATIPUATHS K peKe
JUIIb  yCcyryOysier BCIO cUTyanuio. [l pemeHus dTod TpoOJieMBbI
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HEOOXOAMMO TPUHUMATh MeEpbl 10 OXpaHe BOJHBIX PpECypcoB U
KOHTPOJIUPOBATh PA0OTY XUMUYECKUX MPEIIPHATHIH.

Xumnueckoe npeanpustue 1 ximacca omacHocTw OAO «Kamrtakce-
Xumnpom» B r.llepmb, obOecrmeunBaeT CBOM INPOU3BOJCTBCHHBIE U
XO35HCTBEHHO-IIUTHEBBIE HY)XHBI 3a cueT 3abopa BOJBI M3 COOCTBEHHBIX
9KCILUTyaTHPYEMBIX apTEe3NaHCKMX CKBAXHWH (IMUTHEBOE BOJOCHAOXKEHHE) U
BOJIBI U3 NTOBEPXHOCTHOTO BOJHOTO 00BEKTa - p. Kama (mpou3BoacTBEHHBIE
HyxHbI) Kapra pacnonoxeHusi TEppUTOPUH MPEANPUSATHS IOKa3aHa Ha

pucynke 1. [1].
Copoc crounpix Box Ha mpenmpusatin OAO «KamTake-Xummpom»

OCYIIECTBIISICTCS 110 JBYM BBIITyCKAM:
Bhimyck Ne 1 - BOABl moOCHe OXJKICHUS TEXHOJIOTMYECKOTO

00opynoBaHuUS;
BBIITYCK NQ 2 - JIMBHEBBIC Y CTOYHBIC BOJAbI ITPECATNIPUATHA.

JUIs OYMCTKH CTOYHBIX BOJ IO BBIMYCKY No | IPUMEHSIOTCS OYHCTHBIE

COOPYIKEHUS;
JIuBHEBBIE BOJBI IO BBIMTYCKY Ne 2 moJBepraroTcs J0KaJIbHOM OYHCTKE

Ha CTaHIMU OYUCTKH MOBEPXHOCTHBIX cTo4yHbIX Boa (COIIC) [1].

i Q

1:20 000

p Kangy

1- Beimyck Nel

2- BbITyCK No2
Puc 1. Kapra pacnonoxenus teppuropun npeanpustias OAO

«Kamrake-Xumnpom»
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CocraB M CBOWCTBa cOpachblBaeMbIX CTOYHBIX BOJ OIPEEIISIOTCS
OTJENBHO Ha KaXJaoM BbImycke. OmpeneneHne XUMHYECKOIO COcCTaBa
cOpachIBaeMbIX CTOYHBIX BOJ| (KOHIICHTpPAIM{ NPHCYTCTBYIOIIUX B BOJAX
3arpsI3HSIONIUX BEIIECTB) MPOU3BOAUTCS C MOMOIIBIO CPEACTB U3MEPEHUH,
MEPHOINYECKUM OTOOPOM MPOO M MPOU3BOJCTBOM XMMHYECKHUX aHAJIH30B.
JlaHHBIE ATHX XapaKTEPUCTHK ITOKa3aHbBI B Ta0M 1.

Tabmmma 1. ITokazaTenn cymMmMapHOH MacChl cOpoca OTACTBHO 10 KaKAOMY
3arps3HAIONIEMY BEIISCTBY IO BBITyCKaM M 00BEKTY B Iiesiom 3a 2022 T.

Ne Bun croka 3arps3HsIomee HAC, | Copoc
BBIITYCKa BEILECTBO MI/11 3arpA3HSIOIIETO
BEILECTBA,
T/TOJ
Beimyck 1 | Boaer mocne | BITKn 3,0 3,263
oxJaxaeHu | Bspemiennwle Bemiectsa | 5,45 5,929
s Keneso 0,1
TEXHOJIOTHY | BOJOPACTBOPHMOE 0,109
€CKOro HedrenpomaykTbl 0,05 0,054
o0opynoBan CyunbhaT-aHHOHBI 82,0 89,201
us Cyxoii 0cTaToK 403,0 | 438,392
®docdarsr (B mepecuere | 0,14
Ha docdop) 0,152
X10pua-aHUuOH 96,0 104,431
XIIK 15,0 16,317
BCET'O 657,848
Bemryck 2 | JIuBHEBBIE HedrenpomykTst 0,05 0,001
BOJIBI Bssemennsie Bemecrea | 4,850 0,144
npennpusti | BCET'O 0,145
o
Hroro mno 657,993
l'lpe)ll'[pl/lﬂTI/l}O

[Ipou3BOICTBEHHBIH IKOJOTHYECKUI KOHTPOJIh B 00JAaCTH OXpaHbI
OKPYXKAIOMIEH Cpelibl OCYIIECTBISIETCS B IEJSX 00eCcTIedeH sl BHITOJHEHUS B
MPOLIECCE XO3SIMCTBEHHON M MHOM JEeSTeIbHOCTH MEPONPUATUH MO OXpaHe
OKPYXKAIOMIEeH cpefibl, PAIIMOHATPHOMY HCIOJIH30BAHUIO U BOCCTAHOBIICHUIO
NPUPOAHBIX PECYpPCOB, a TaKkKe B MEISIX COONIOACHUS TpeOOBaHUH,
YCTaHOBIIEHHBIX 3aKOHOAATEILCTBOM B 00JAaCTH OXPaHBI OKpYXKaromiei
cpenst [2].

Mepornpusitusi, pazpadbaTeiBaeMble TPOrPaMMOI MPOU3BOICTBEHHOTO
akostorudeckoro KoHTpoiast OAO «Kamtake-XuMnpom» mo ydery odObema
3a00pa  (M3BATHSA) BONHBIX  PECYpCOB M3  BOJTHBIX  OOBEKTOB,
npeaycMaTpuBaeTcs M3MepeHne o0bheMOB 3a0opa BOJBI Ha Bomo3abope
YCTaHOBKOH Ha BOI103a00pHOM COOPYKEHHH CPEICTB M3MEPEHHS PACXOI0B
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(ypoBHeit) BozbI, oopMIIcCHHE pe3yibTaToB n3Mepenuil B JXKypHaie yuera
BOJIOTIOTPEOICHHS CPpeCTBaMU m3MepeHuid [1].

V4eT BeneTcs eXEeIHEBHO ¢ 00O0OIICHUEM pPE3yIbTaTOB €KEMECSIIHO,
€XKEeKBapTaJbHO U MO uToram roja. CBeleHus, MOJyuYeHHbIE B PE3yJbTaTe
ydeta 3a00pa BOJHBIX PECYPCOB MPEACTABISAIOTCA B TEPPUTOPHATBHBIN
opran DenepanbHOTO areHTCTBa BOJHBIX PECYPCOB €XEKBapTalbHO [3].
[IpeanpusiTie KCIUTYaTUPYET CKBAKWUHBI IS JOOBIYW MOA3EMHBIX BOJ HA
MIPOU3BOJICTBEHHBIE U XO3AWCTBEHHO-MIUTHEBHIE HYXXHBI B COOTBETCTBUH C
COOTBETCTBYIOIICH JnuIeH3ned npennpusatusd. COrIacHO JIMIIEH3HOHHBIM
YCJIOBHUSIM MPOU3BOACTBEHHBIN SKOJOTHUYECKUH KOHTPOJb 3a OXPaHOH HU
HCIIOJIb30BAHUEM BOJHOTO O00BekTa (TOJ3EMHBIX BOM) 3aKIIOYacTCsS B
MEpOIPHUATHUAX, OTMEUCHHBIX B TaOuIIe 2.

Tabnuna 2. Ydet nepuoIngHOCTH 3a00pa mmokas3arese

Haumenosanue nokazarens | IlepuoguuHocTs Pernamentupyromuii
JOKYMEHT

ExxenneBHbIN yuer ExecyTouHo JIuneH3noHHbIe yCIOBUS

KOJINYCCTBA 3abopa

MOJI3EMHBIX BOJT

KonTposns 3a ypoBaeM Boasl | 1 pa3 B kBapTan JIuneH3noHHbIC yCIOBUS

B CKBa)KHHE

Muxkpobuonornaeckue 4 pa3a B rox (o CanlluH 2.1.4.559-96

MOKa3aTeNn Ce30HaM) [MuTpeBas Boxa.

OpraHoJienTu4YecKre I'uruennyeckre TpeOOBAHUS K

MoKa3aTesin 4 paza B roz (1o Ka4eCTBY BOJBI

Heoprannueckue Bemiecrsa Ce30HaM) LEHTPAIU30BaHHBIX CUCTEM

Panunonoruueckue 1 paz BTOZ MUTHEBOT'O BOAOCHAOKEHHUS.
1 pa3 B rog KonTtpons kauecTBa

I[Ipon3BOACTBEHHBIM  KOHTPOJEM 32  BOJHBIM  OOBEKTOM
IpegycMaTpuBaeTcs pa3padoTka, yTBEpKACHHE U coriacoBanue [Iporpamm
BEJICHUS pETYJSPHBIX HAONIONEHWA 3a BOMHBIM OOBEKTOM U  €ro
BOJIOOXPaHHOM 30HOM [2].

Hcxons m3 o630pa MepomnpusSTHH 10 HAOMIONEHUIO M CHHXXEHUIO
HETaTHMBHBIX BO3JeiicTBUN Ha peky Kama, MOXHO cienaTh BBIBOJ, 4YTO
MpeANpUsITHE YCTAaHABIMBAET OUYUCTHBIE COOPY KEHHUS JJI1 OUUCTKU CTOYHBIX
BOJ TIepell WX cOpOCOM B PEKy, a TaKkKe KOHTPOJIHMPYET KOHIICHTPALHUIO
onmacHbIX BemecTB B Hel. Ilo pesynabraraM KaueCcTBEHHOro H
KOJIMYECTBEHHOTO cOpoca CTOYHBIX BOJ, MOXXHO C/AEIaTh BBIBOJI, YTO
MOKa3aTedy CTOYHBIX BOJ MO BbIIYCKYy Nel mpeBbIIalOT HOPMaTHUBBI
JIOITYCTHUMOT'0 COpOca BEIIECTB, HO HE B OONBIINX pa3Mepax, 4To TOBOPHUT 00
3¢ PEKTUBHOCTH OUYUCTHBIX COOPYKECHUH M TEHJICHIIMH COBEPLICHCTBOBAHUS
3TUX COOPY’KEHUH B MOJIOKUTEIbHYIO CTOPOHY

Kpome Toro, mpenmpustue OAO «KamTikc-XumMnpom» HpOBOAUT
peryispHbBIC aHATW3Bl KadecTBa BOABI B pPEKe, YTOOBI CBOEBPEMEHHO
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BBISIBJIATH JII0OBIE U3MEHEHUS U IPUHUMATh MEPHI 110 UX ycTpaHeHuto. Takue
Mepbl [OMOTalT MHMHUMH3UpPOBAaTh HeraTHBHOe Bo3zaelcteue OAO
«Kamtokc-XuMmpom» Ha OKPYXKAOLIYI0 Ccpeoy H  00ecrednBaioT
COXpPaHEHHE KaueCTBa BOJBI B pEKe.
Jlutepartypa

1. O.0. Bpennesa IIporpamma mpou3BOACTBEHHOTO 3KOJIOTHYECKOTO
koHTpOIst OAO «KamTake-Xummnpom», - [Tepms. 2021.-108 c.

2. @enepanbHbelli 3akoH «OO0 oOXpaHe OKpyJKawooled Cpeab» OT
10.01.2002 Ne7-D3.

3. Bopusiii kogexc PO ot 03.06.2006 Ne 75-D3.

Kyraymmuna P.M., Jlo6os C.JI.

b® YVYHuT, r. bupck

Jlobog C.JL, k.6.1., cmapwutl npenooasamels
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HOPMATHUBHO-ITPABOBAS PETJIAMEHTALIUA
OBECIIEYEHUA KOHTPOJIA KAYECTBA
IHOBEPXHOCTHBIX BO/J|

AHHOTanusi. B pmaHHOW craTbe paccMaTpHUBAOTCS HOPMAaTHUBHO-
MpPaBOBbIE aKThl B cepe IKOJIOrHIECKOro KOHTPOIIs M KauecTBa pekn Kama.
MoryT ciayxuTh 0a30ff NaHHBIX JUII MOHHUTOPHHTA 3a COCTOSHHEM
OKpYKarolleH cpenbl.

KnatoueBble caoBa. HopmamusHno-npagogvle akmvl, HOPMAMuGsl
Kawecmea 800bl, YeonosHulil kooexc P®, Boonwitl kooexc PD, Dedepanvhutii
saxkon om 10.01.2002 N 7-®3, IIpuxaz Munnpupoder P® Ne 903, [Ipukas
Munucmepcmea npupooruvix pecypcog u sxonoeuu Poccuiickoi @edepayuu
M 1118, TOCT 17.1.3.07-82, 'OCT P 51592-2000, 'OCT 17.1.3.07-82.

AxTtyanbHocTh. CTaThst TOCBsIIEHA Mpo0ieMaM 3arps3HEHHs H
YXY/IILIEHNS] KauecTBa OBEPXHOCTHBIX BOA. Llenb naHHOW paboThI SIBISIETCS
paccMOTpeHHE  aKTyalbHBIX  HOPMATHBHBIX  AKTOB  JUIS  3aIlUTHI
MOBEPXHOCTHBIX BoJ. [IpoGiiema 3arpsi3HEHUs] BOJ| OKa3bIBAE€T HEraTUBHOE
BO3JICHCTBIE Ha DKOCHCTEMBI, 3710POBbE UEIIOBEKA M )KHBOTHBIX.

HopMaTiBHO-TIpaBOBBIE PEryJIMPOBaHHS KAYECTBA TIOBEPXHOCTHBIX BOJI
— 3TO OCOOCHHO AaKTyalbHBIH BONPOC B CBA3M C BO3pACTAIOLIUM
AHTPOIIOT€HHBIM BO3JIEHCTBHEM HAa BOABI M YXY[IICHHEM OKPY)KaIoIIeH
MIPUPOJHON Cpeabl.

JU7st 3a1M Tl HOBEPXHOCTHBIX BOJ OT 3arpsi3HEHNUS ObIIH pa3padOTaHbI
HOpPMaTHBHBIC aKThl, YCTaHABIMBAIOIINE TPEOOBaHMS K KauyecTBY BOJIBI U
MepaM 1o ee 3ammure. B Poccun OCHOBHBIMM 3aKOHOJATENBHBIMH aKTaMH
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spisitoTcst DenepanbHell 3akoH "OO oxpaHe OKpykaromed cpensl" u
Boauslit kogexkc PO.

®enepanprbrii 3axkoH oT 10.01.2002 N 7-@3 (pex. ot 26.03.2022) "O6
OXpaHe OKpy»Karolei cpes”.

B coorBerctBun ¢ Koncrutyuueint PO kaxablii uMeeT mHpaBo Ha
OJIarONPHUATHYIO OKPYKAIOILYIO CPeNLy, KaXk/Iblii 00513aH COXPaHATH IIPUPO.TY
1 OKPY)KaIoLIyIo cpemy, OepeKHO OTHOCHTHCSA K MPUPOAHBIM OOTaTCTBaM,
KOTOpBIE SIBIISTIOTCSI OCHOBOM yCTOWYHNBOTO Pa3BUTHS, )KU3HH U AESATEILHOCTH
HapOoJ0B, IPOKUBAIOLIUX Ha TeppuTtopun Poccuiickoit @enepanuu.

Hacrosmuii ®enepanbHblii 3aKOH ONpPEIENSIET IPABOBBIE OCHOBBI
TOCYIapCTBCHHOM IIONUTHKHA B OOJACTH OXpaHBl OKPY)KAIOMIEeH Cpemsl,
obecrieunBaronue cbaraHCUpOBaHHOE pelieHue COLIMAJIBHO-
SKOHOMHYECKUX 3a]ad, COXpaHEHHE OJarONpHATHOW OKpPY>KaIOIIeH Cpemsl,
OMOJIOTMYECKOTO pa3HOOOpasust W INPHUPOAHBIX PECYpcoB B  LENSX
YVIOBJIETBOPEHHUS MOTPEOHOCTEH HBIHEITHETO W OYyIyNINMX ITOKOJICHHA,
YKpEIJICHUs] TPaBOIOpsAKa B OOJACTH OXpaHbl OKPYXKaloIeH cpensl U
obecIieueHus KOJI0ruIecKoi Oe3omacHocTH [4].

Yronosuslit kogekc PO ot 13.06.1996 N 63-03 (pexn. ot 29.12.2022)
Crarpst 250 3arps3HeHHE BOJX COACPKUT B ceOe OCHOBHBIC ITOHATHS,
KacalolllMecsl 3arpsA3HEHUs, 3aCOPEHHS BOABI C IOCIEACTBUAMH U
IpeaycMaTpUBacT CBOM Mephl HakazaHus. COBpEMEHHOE 3aKOHOIATEITECTBO
IIpeayCMaTpUBAET CTAaThIO, KOTOpAsl PeriIaMeHTHPYET JIeATeIbHOCTh JIoAeH
B TIPUPOTHO-OXPAHAEMBIX ydYacTKaX, TAE €CTh IUThEBBIE HCTOYHHUKH,
OouibllIe BOJHBIE 3anachl [2].

Bopneriii kogeke PO ot 03.06.2006 N 74-@3 (pen. ot 01.05.2022)
coepkuT B cebe 7 riaB u 69 crateil, BKIrOUaeT B ce0s: 00IIee MoJIoKeHne,
IpaBO COOCTBEHHOCTH W WHBIX TIpaB Ha BOJHBIC OOBEKTHI, OCHOBAHHUS U
MOPSAOK TPUOOPETEHHs IPaB IMOJB30BAHUSA IIOBEPXHOCTHBIMH BOJAMHU
00BEKTaMH WIIM WX YACTSIMH, YIpPaBICHHE B OOJACTH WCIIONB30BaHHUSA W
OXpaHbI BOJHBIX O0BEKTOB, BOJOIOIB30BAHNE, OXpaHa BOJHBIX OOBEKTOB,
OTBETCTBEHHOCTH 32 HAPYIICHNE BOAHOTO 3aKOHOIATENBCTBRA [3].

IIpukaz Munnpupoast PO ot 09.11.2020 Ne 903 OO6 yTBepkaeHHH
opsiaKa BEJICHUS COOCTBEHHUKAaMHI BOJIHBIX 00BEKTOB u
BOJIOTIOJIb30BATEISIMU yueTa o0bemMa 3a00pa (M3bATHS) BOJHBIX PECYPCOB U3
BOJHBIX 00BEKTOB 1 00BbeMa cOpoca CTOYHBIX, B TOM YUCIIE APEHAKHBIX BOJI,
U WX KayecTBa. Perymupyer OTHOIICHWS, BO3HHKAIONIUE IPH BEICHHUU
COOCTBEHHUKAMH BOJHBIX OOBEKTOB M BOJOIOIB30BATESIMU ydeTa o0beMa
3a0opa (U3BATHS) BOJHBIX PECYPCOB U3 BOJIHBIX 0OBEKTOB U 00beMa cOpoca
CTOYHBIX, B TOM YHUCIE JPEHAXHBIX, BOJA, MX Ka4eCTBA W IMPEACTABICHUU
CBEJICHMH TAaKOTO Yy4eTa B TEppUTOpPHaNbHBIE oOpranbl dDenepanbHOTO
areHTCTBa BOIHBIX pecypcoB [5].

IIpukaz MunucTepcTBa MPUPOAHBIX PECYPCOB U 3KoJoruu Poccuiickoit
Oeneparun ot 29.12.2020 Ne 1118 O6 yTBepkaeHnn MeTo KN pa3paboTKu
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HOPMATHBOB JIOMyCTUMBIX COpPOCOB 3arps3HSIONIMX BEIICCTB B BOJHEBIC
00BEKTBI I BojomoJib3oBaTeneit. Cdepoil NMpUMEHEHHS HACTOSICH
METOJIMKH SIBJISICTCS pa3paboTka HOPMATHBOB COPOCOB 3arps3HSIONINX
BEIIECTB, 32 MCKJIIOUEHHUEM PaJHOAKTHUBHBIX BEIIECTB, B BOJHBIE OOBEKTHI

[6].

I'OCT 17.1.3.07-82 Oxpana mnpupoxasl. ['mapocdepa. IlpaBuia
KOHTPOJISI KadeCTBa BOJBI BOZOEMOB M BOAOTOKOB. Hacrosimmii craHmapT
yCTaHaBJIMBAET MPaBUIIa KOHTPOJISI Ka4eCTBa BOJBI BOJOEMOB M BOJOTOKOB,
BKJIIOYass YCThEBBIE YYAaCTKH pEK, 10 (HU3NYECKUM, XHMHUYECKHM H
THAPOOHOIOTMYECKUM NOKa3aTesim, OCYIIECTBIISIEMOTO
OOmerocynapcTBeHHOH — ciy»00if  HaONMIOAGHWH W KOHTPOJIL  3a
3arpsi3HEHHOCTHIO 0OBEKTOB MPUPOTHOM cpebl [7].

I'OCT P 515922000 TI'ocynmapctBeHHbIM cTangapt Poccuiickoit
Oeneparun «Boga. OOmme TpeboBanus K otdopy mpod. [occranmapt
Poccun. Manneni 'OCT onmceiBaeT 00JacTh NPUMEHEHUS], HOPMATHUBHBIC
CCBUIKH, TpeOoBaHHS K OTOOpY mNpoO, MOArOTOBKM Mpo0 K XpaHEHHIO,
TpeOoBaHMS K pe3yibTaTaM, TPAaHCIOPTUPOBKa Ipo0, mpuem mpobd B
naboparoputo [8].

Jlutepartypa

1. l'arvnepun, M.B. Obuas sxonorus: YueOuuk / M. B. Tanbnepun. —
M.: ®opym, 2016. — 336 c.

2. Yeonosnwiii kooexc Poccuiickoit @edepayuu om 13.06.1996 N 63-D3
(pex.

ot 29.12.2022) ("YronoBHblii kojekc Poccuiickorr Pemeparuu" OT
13.06.1996 N 63-@3 (pexn. ot 29.12.2022)) VK P® Cratps 250.

3. Boonuwiit kodexc Poccutickou @edepayuu om 03.06.2006 N 74-D3
(pex. ot 01.05.2022).

4. @eoepanvruiii 3akon om 10.01.2002 Ne 7-D3 (pen. ot 27.12.2019)
«O0 oxpaHe OKpY’KaIOMIel CpeabD».

5. Ilpuxaz Munnpupoder P® Ne 903 OO0 yTBepKAECHUH IOpAIKa
BeJ/ICHHs] COOCTBEHHUKAMH BOJHBIX 00BEKTOB U BOJIOINOJIB30BATEISIMU yUeTa
o0bema 3a00pa (M3BATHSI) BOAHBIX PECYPCOB U3 BOAHBIX 00BEKTOB M 00beMa
cOpoca CTOYHBIX, B TOM YHCJIE IPEHAKHBIX BOJ, M UX KauecTBa.

6. [llpuxaz Munucmepcmea npupoOHbIX pecypcog U IKOA0UU
Poccuiickoti @edepayuu Ne 1118 «O06 yTBepxaeHnr MeToIuku pa3padoTKu
HOPMAaTHBOB JOIyCTUMBIX COpPOCOB 3arpsi3HAIOIINX BEIIECTB B BOJHBIC
00BEKTHI I BOJOMOIB30BATENCH».

7. TOCT 17.1.3.07-82 Oxpana mnpupozasl. ['mapocdepa. Ilpasuia
KOHTPOJISI Ka4eCTBa BOJIbI BOJIOEMOB U BOJIOTOKOB.

8. I'OCT P 51592-2000 T'ocynmapctBeHHbIH cTanmapt Poccuiickoit
®Deneparun «Boma. O0mume TpeboBanus k oTbopy mpod. ['occranmapt
Poccuny.
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HOPMATHBHO-IIPABOBASI PETJIAMEHTALIUST
OBECIEYEHNS Y KOHTPOJISI KAYECTBA POJIHUKOBOII
BOJIbI

AHHoOTanusi. B naHHOW cTaTbe paccMaTpUBalOTCS KpPAaTKUW aHAINU3
HOPMATHBHO-TIPABOBBIC aKTHI B C(epe SKOIOTUIESCKOTO MOHUTOPUHTA U
KOHTpOJISI KadecTBa pPOAHHMKOBOW Bonbl. IlokasaHa HeIOCTaTOYHOCTH
CyLIECTBYIOIIEH HOMpPAaTHBHO-IIPAaBOBOM 0a3pl MO BOMpPOCaM KOHTPOJISL U
OXpaHbl POTHUKOB.

KitloueBble €J10Ba: npupooHvlie UCMOYHUKU NUMbEBOU 800bl, 3A0HA
CAHUMAPHOU OXPAaHbl, POOHUK, 3aepA3HeHUe, HOPMATNUBYL.

AKTYJTabHOCTh: Ha CETOJHSIIHHUI JeHb OYEBHIHO, YTO B 3a00Te MO
OYUTKE H ONAroyCTpOWCTBY HYXKHaeTcsl OOJbIIas YacTh YHHKAJIHHOTO
pomumkoBoro naHamadTa r.bupcka m Bupckoro paiiona. OrmpeneneHue
moKazareJield KadecTBa POJHUKOBBIX BOJ, BBISBICHHWE MPUIHH TOTATAHUS
Pa3IHYHBIX TIOJUTIOTAHTOB B 3TH BOIBI, OIIGHKA pHUCKA [UIA 3IOPOBBS
HAceleHUs OT YHNOTPeOJCHUS pPOJHMUKOBOH BOABI M pa3paboTka
PEKOMEHIAIMH 110 €r0 YMEHBIIICHUIO ABJISIFOTCS YPE3BhIUANHO aKTyaIbHBIMU.

®enepanbaplii 3akoH 0T 10.01.2002 Ne 7-03 «O6 oxpaHe OKpyxKaromei
Cpenb» OIpenessieT TMPaBOBble OCHOBBI TOCYJAPCTBEHHOUW TIOJUTHKU B
obmacTu OXpaHBbI OKpYXKaromien cpensl, obecrieunBaroniye
cOaaHCHpOBAaHHOE  pPELICHHE CONMATEHO-9KOHOMHYECKIX 3amad,
COXpaHEHHe OJarompusITHOW OKpyKalleld cpeapl, OHOJOTHYECKOTO
pasHooOpa3usit H TMPHPOJHBIX PECYpPCOB B IENAX  YAOBICTBOPCHHUS
mOoTPeOHOCTEH  HBIHEIIHETO ¥ OYAYyIIMX IOKOJCHHH, YKPEIUICHUS
MIPABOMOPSIIKA B OOJIACTH OXPaHBI OKPYKAIOIIEH Cpelbl W OOCCIIeYeHUs
9KOJIOTHYECKOW OE30MaCHOCTH.

Oo0ecrieueHne 6€3011aCHOTO BOJIOTIONB30BAHMS B COBpeMEHHOM Poccnn
OJIHA M3 COCTABIIIOIINX HAIIMOHABFHON Oe3onacHocTH. HayambHBIM 3Tanom
OpraHM3aIuy 0e301MacHOr0 BOAOIOIB30BAHUS SIBIISETCS periaMeHTanus eé
Ka4eCTBEHHBIX XapaKTEPHCTUK W TIPABHJI BOAOMNOJIB30BAaHUSA. OJTH 3amadd
PEeIIaroT CIeAYIONIIe HOPMATUBHBIE TOKYMEHTEHI.

"Bomnsiii koneke Poccuiickoit @eneparmu” ot 01.05.2022. N 74-03
periaMeHTHpyeT TpaBa IIOJIb30BAaHHUSA BOJOM, OCHOBaHHMS W MOPSIOK
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NpUOOpETEHHsT NPaB II0JIb30BAHHS ITOBEPXHOCTHBIMU BOJIAMH OOBEKTAMH
WY UX 4aCTSIMH, YIIpaBJeHUe B 00JIaCTH UCIIOIb30BAHUS U OXPAHBI BOJIHBIX
00BEKTOB, BOJIONIOIL30BAHHUE, OXPaHa BOJHBIX OOBEKTOB, OTBETCTBEHHOCTD
3a HapyIlIeHHe BOJHOTO 3aKOHOJaTeNbCTRA.

I'OCT P 5855-2019 «Hammonanenblii cranpapt Poccuiickoii
@Denepaliiil OMEHKH KadecTBa BOJBI BOIHBIX OOBEKTOB C KOJIOTHIECKHUX
MO3HIHUI PEerTaMEeHTHPYET OLEHKY HETaTHBHOTO BO3JCHCTBUS HAa BOJHBIC
00BEKTHI, 0a30BBIC MMOKA3aTeNN KauecTBa, HEOOXOMMMas NOKYMEHTAIUs B
cdepe UCTIoNB30BaHus, yIepo.

CanlluH 2.1.3684-21 "CaHnTapHO-3HICMHAOIOTHIECKUE TPEOOBaHUS
K COICpIKaHUIO TEPPUTOPUI TOPOJICKUX M CEILCKUX MOCEICHUH, K BOTHBIM
00beKTaM, MMUTHEBOH BOJIE M MUTHEBOMY BOJOCHAOKEHHUIO, aTMOC(HepHOMY
BO3JYXY, NOYBaM, HKHITBIM MIOMEILICHUSIM, SKCIUTyaTaIux
MPOU3BOJICTBEHHBIX, OOIIECTBEHHBIX IOMEUICHUH, OpraHU3aluK |
MPOBEICHUIO CAHUTAPHO-NIPOTUBOAHUAEMHYECKHX  (TPOGHUIAKTHIECKUX )
MEpOIPUATHI" periIaMeHTHPYeT U Ul BOJHBIX OOBEKTOB, HAXOAAIINXCS B
YepTe HaCEJICHHBIX MECT.

OpHaKo BBIICTICPEUYHCICHHBIC H HHBIE HOPMaTHBHO-TIPABOBBIC aKT, HE
CMOTpSI Ha MX aKTyaJlbHOCTh U PETYJIPHOE OOHOBIICHHUE, HE 00ECICUNBAIOT
OXpaHy MPUPOIHBIX HCTOYHUKOB BOJIBI — JaXKe B TIpeieaxX CAaHUTAPHBIX 30H.
Kpowme Toro, yxyameHue 3KoJIOTHIeCKOX 00CTAHOBKH Ha POJHHUKAX TpeOyeT
YCHIICHHSI MEp OTBETCTBEHHOCTH 3a 3arps3HEHUE POTHHUKOB.

DakTUIECKOE OTCYTCTBHE KaKOTro-Iu00 pealbHOTO (IeHCTBYIOMIETO)
MIPaBOBOIO (pyHIaMEHTa JesIaeT HEBO3MOXKHON OXpaHy POAHUKOB FOPOACKUX
TEPPUTOPUIN B MPAKTUYECKOM IUIaHe. [lyTH pelieHus 3TOW mpoOJeMbl -
COBMECTHOE PpA3BUTHE BCEX MEPAPXUUECKH COIMOJYMHEHHBIX YPOBHEH
HOPMAaTHBHO-TIPaBOBON 00ECIECUEHHOCTH KOHTPOJISI COCTOSHHUS U OXPaHbI
POTHMKOB, a TaK)Ke aKTHBHAas pabOTa OPraHOB MECTHOTO CaMOYIPaBICHHUS
10 CO3JaHUIO NPABOBOI 0a3bl M peajn3alyy ee MPU 3eMJICTIONb30BaHUN U
IpajIoCTPOUTENLCTBE.

Jlurepartypa

1. ®enepanpublii 3akoH 0T 26.03.2022 Ne 7 - ®3 "OO6 oxpane
OKpYy’Karomien cpeabl” (¢ U3M. U JIOIL., BCTyIL B crty ¢ 01.09.2022) mo3ummid.

2. "Bogansriii koneke Poccuiickoit @eneparnuu” ot 01.05.2022 N 74-D3

3. TOCT P 5855-2019 HamumonaneHeId craHmapT Poccuiickoit
®denepaliii OICHKH KavyecTBa BOIBI BOIHBIX OOBEKTOB C JIKOJIOTMYECKHX
MO3ULUH.

4. Canllun 1.2.36.85-21 «['urueHnyecKre HOPMATHBBI B TPEOOBAHHS
K obecreueHuio 0e30macHOCTH © (WiIM) OE3BpEAHOCTH Ui YelloBeKa
(hakTOpOB Cpenbl OOUTAHUS.
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METO/JAbI OYUCTKHA BObI

AHHOTAIHUS: B CTaThe PACCMATPHBAIOTCSA 3HAYCHHE BOIBI B JKU3HU
YeN0BEeKa U METOJIBI €€ OUHCTKH.

KiroueBble cjioBa: 8o0a, ouucmka 800vl, urbmpayus, mexHoI02uu
OUUCKU.

B OompmmHCTBE ciiydacB BOIY IS TOPOICKHX CHCTEM BOJOIPOBOJA
0epyT U3 OTPHITHIX BOJOEMOB, TaKMX KaK PEKH, 03epa, BOIOXPaHMIIHIIA.
W3penka ans 3Tux Ieneil HCHoib3yIOT TPYHTOBBIE BOJABI U apTe3HaHCKHE
ucrounukw [1].

JletanbHBI aHaMU3 03ep M peK B cpeaHell monoce Poccun mokasan
HalMyhMe B HMX BoJax Oojiee JBYXCOT pPACTBOPEHHBIX XHMHYECKHX
coenunenuit. Ilpuuem mopsinka 70% Bcex mnpuMeceid HEBO3MOXHO
KOHTPOJIMPOBAThH HA BBIXOJIE B CUCTEMBI

W3BecTHO, 9TO MOCTYIUIEHHE B OPTaHU3M C MUTHEBOW BOAOH BEIIECTB,
B KOHIICHTPAlUSX BBHIIIE TIPEACITHHO-IOMMYCTUMBIX, MOXXET BBI3BATh
HeoOpaTHUMble  HM3MEHEHHss B  paboTe  HaWMBOXHEWIINX  CHCTEM
JKU3HEICATEILHOCTH YeoBeka [2].

CyIecTByeT OOCTAaTOYHO OOJNBINOEC KONWYECTBO METOIIOB OYHCTKHU
BOABI JUIi TpUBeAeHUs ee K HopMme. Paccmorpum  Hamboiee
pacnpocTpaHeHHbIE U3 HUX:

XuMu4ecknii MeToq

Emkocti ¢ mecdyaHeIMH (QUIBTpaMH UL yOAJNCHHS OCaXJICHHOTO
xene3a (B JAHHBIM MOMEHT He paboTaroT)

Jis 6e30macHOro yJaeHusI 3arps3HAIONINX BEIIECTB HCIHOIB3YIOTCS
pa3iIHYHbIC XHMUYECKHE MPOUEAyphl A NpeoOpa3oBaHUs B KOHCYHBIC
MIPOAYKTHI WK YAAJICHUS 3aTPA3HIIONINX BEIICCTB.

— [penBapurensHOE XJIOpUPOBaHKE Ml OOPHOBI C BOAOPOCIIMU H
OCTaHOBKH OMOJIOTHYECKOTO POCTa.

— Adpamust HapsAoy C TOpeABApUTEIbHBIM  XJIIOPUPOBAHHUEM  JUIS
yIaJeHUs pAaCTBOPEHHOTO JKeJe3a MPU HAJTMYUN OTHOCHTEIEHO HEOOIIBIIOTO
KOJIM9YECTBA MapTaHIa.

— Jesundexuns A yHHUTOXEHHS OaKTepwuid, BHPYCOB M APYTHX
MATOT€HOB C WCIIOJIB30BAaHWEM XJIOpa, O30HAa M YIbTPa(HOIETOBOTO
W3TY9ICHUS.
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DusndecKuii METOI

®dusnyeckue METOABl OYHUCTKH BOJBI/CTOYHBIX BOJ OCHOBAaHBI Ha
(bu3nMYecKUX SBICHUSAX Ui 3aBEPIICHUS Mpollecca yIalicHWs, a HE Ha
OHOJIOTMYECKUX WIIM XUMUYECKHX U3MEHEHUSX.

Hawubonee pacnpoctpaHeHHBIMEA (U3UICCKAMU METOIAMHU SBIISTFOTCS:

— OcaxaeHue SBISETCS OOHHUM H3 Ba)KHEUIIHUX OCHOBHBIX METOJOB
OYHCTKHM CTOYHBIX BOJ. ['paBUTAalMOHHOE OCaXIEHHE — 3TO METOH
OTHEIACHHUS YacTHUI[ OT JKHIKOCTH. YacTHIla BO B3BEIICHHOM COCTOSHHHU
ocTaeTcs CTaOMIIBHOM B YCIOBHUAX TIOKOS 32 CUET CHIDKEHUS CKOPOCTH BOJIBI
Ha TMPOTSKEHUU BCErO MPOLECCa BOAONOATOTOBKH, MOCIE YErOo YaCTHUIBI
OCeNaroT MoJ JEeHCTBUEM CUJIBI TSDKECTU. [[iIst oTAeneHus TBEpAbIX YacTHLI,
T.€. YJaJIeHUs B3BEIICHHBIX TBEP/IbIX YaCTHUII, 3aXBAUCHHBIX XJIOMbSIMH.

— QuubTpanus — 3TO METOJ yJaJeHHUs 3arps3HSIOUIMX BEIIECTB B
3aBUCUMOCTH OT pa3Mepa UX YacTHIl. Y JaJieHUE 3arpsA3HAIOIINX BELIECTB U3
CTOYHBIX BOJ MO3BOJIIET MOBTOPHO MCHOJB30BaTh BOAY ISl Pa3iIMYHBIX
neneid. Tumbl (QUIBTPOB, UCHONB3YEMBIX B IMPOLEAYpE, PasziMvaloTcs B
3aBUCUMOCTU OT 3arps3HUTENEH, NpUCYTCTBYOIUX B Boae. dunpTpanus
yacTUI 1 MeMOpaHHas (pUIbTpaIHA ABISIOTCS ABYMSI OCHOBHBIMHU (hOpMaMH
(bUITBTpalK CTOYHBIX BOJI.

— ®oTanus pacTBOPEHHBIM BO3IYyXOM (Iera3alyisi) MpeaCTaBIsCT
co0oi Tpolecc yIaieHusl pacTBOPEHHBIX Ta30B U3 pacTBopa. 3akoH [ eHpu
IacuT, YTO  KOJMYECTBO  PACTBOPEHHOIO0 Ta3a B JKHUIKOCTH
MPONOPLUMOHANIBHO MapUuaJbHOMY JaBlieHHI0 rasa. Jlerazauuss — 3TO
HEJIOpPOrol METOJ yJajeHUs! YIJIEKUCIIOro Ta3a U3 CTOYHBIX BOJ, KOTOPBIH
noBbIaeT pH Bojpl 3a cuer yaaneHus rasa.

Pu3uKo-XUMHUYECKUI MeTO

— Koarymsamuss gt duokynsaiuu.  JlobaBiieHHE — KOAryJIsIHTOB
JeCTaOUIM3NUPyeT KOJUIOMIHBIE CYCTICH3WH, HEUTpAU3ysl WX 3apsjibl, 4TO
MPUBOJIUT K arperanuy 0ojiee MEIKHX YaCTHI] B MPOLECCE KOAryJISIIHH.

— KoarynsHTel, Tak)ke U3BECTHBIE KaK MOJIUJIEKTPOIUTDI, YIYUIIal0T
KOAryJIsiuIo U 00SCIIEYNBAIOT O0JIee HAJIe)KHOE 00pa30BaHHE XIIOIBEB.

— TTommaneKTpOIUThl WM TaK)Ke M3BECTHBIC B JAHHOW 00JIACTH Kak
MOJIMMEPBl OOBIYHO COCTOAT W3 MOJOXHUTEIBHOTO WJIH OTPHIATEIHHOTO
3apsiaa. [Ipuponaa ucnonb3yeMoro noJim3JIeKTPOIUTA TOTHOCThIO 3aBUCUT OT
XapaKTePUCTUK UCXOAHOU BOJIbI OUUCTHBIX COOPYKEHUM.

— OHM OOBIYHO WCTONB3YIOTCS B COYETAHUH C TIEPBHYHBIM
KOaryJIsTHTOM, TAKUM KaK XJIOpHUJI JKeJie3a, CylIb(ar jkeje3a WId KBacIlbl.

XUMHYECKOE OCaXACHHE SBISIETCS PACIPOCTPAHEHHBIM IMPOLIECCOM,
WCIIOJIB3YEMBIM JIJII CHIDKEHHS KOHIIGHTPALlMM TSKENbIX METaUIOB B
CTOYHBIX BoOJaX. PacTBOpeHHbIE MOHBI METAJIOB MPEBpaIIAOTCS B
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HEpaCTBOPUMYIO (a3sy B pe3yiabTaTe XHUMHYCCKOTO B3aUMOICHUCTBHUS C
OCKMAIOUINM arcHTOM, TaKUM KaK HW3BECTh. B NPOMBINUICHHOCTH IS
MIOJTHOTO OCAKICHUS MOXKHO HCIIONB30BaTh OoJiee CHIIbHBIC mienouu. [Ipu
OYHUCTKE MUTHEBOH BOJBI APPEKT OOIIMX MOHOB YaCTO UCIONB3YETCS IS
CHIDKCHUSI JKECTKOCTH BOJIBL.

MemOparHas ¢GuibTpanys TPHUBIEKIa OONBIIOE BHUMAaHHUE IS
OYUCTKH HEOPTaHWIECKHUX CTOYHBIX BOJ, IOCKOJIBKY OHA MOXET YAAJIATh HE
TOJIFKO B3BEIICHHBIE TBEPbIC YaCTUIIHI M OPTaHWICCKIE KOMIIOHCHTHI, HO U
HEOpTaHMYECKUE 3arpsA3HUTENN, TaKWe KaK TsDKenble MeTamrsl. s
YOaJCHUS TSOKEIBIX METAJUIOB MOKHO HCIOJNB30BaTh HECKONBKO (opMm
MeMOpaHHOH (QIIIBTPAIIH, TAKUX KaK YIbTpa(QuabTpamus, HaHOQUIbTPALIUs
U O0OpaTHBI OCMOC, B 3aBUCHMOCTH OT pa3Mepa 4YacTHL, KOTOPbIH MOYHO
TIOIIEPKUBATD.

AncopOuus — 3TO MpoLecc MaccolepeHoca, MPH KOTOPOM BELIECTBO
MEPEeHOCUTCS W3 JKUAKOM a3kl Ha IOBEPXHOCTb TBEPOI0/>KHIKOTO
cocTostHUSA (aICOPOCHT) U CTAHOBUTCS (PU3MUCCKU M XMMUYECKU CBI3aHHBIM
(amcopbat). AmcopOuuio MOKHO pas3ieinTh Ha JABe (OPMBI B 3aBHCUMOCTH
OT THNA MPHUTSHKCHUSA MEXIY aacop0daToM W aacopOeHTOM: (PH3MUYECKYIO U
XIUMHYECKYIO afcopOIiio, 0OBIYHO M3BECTHYIO KakK (u3UUecKas copOus u
XeMOCOpPOITHSL.

Buoaornyeckuii MeTox

3TO METOI, P KOTOPOM PACTBOPCHHBIC M B3BEIICHHBIC OPraHHYCCKIE
XUMHUYECKUC KOMIIOHCHTHI YIAJIAIOTCA ITYTEM 6I/IOpa3J'IO)KeHI/I$I, Ipru KOTOPOM
ONITUMAJIBHOC KOJIMYECTBO MUKPOOPTAHU3MOB JACTCA JJIA BOCIIPOU3BEICHUA
TOTO JK€ ECTECTBEHHOrO IIpolecca CaMOOuMIleHus. bnaromaps JIByM
pa3iMuHBIM  OMOJIOTMYECKUM TIpoleccaM, TaKHUM KaK OMOJIOrM4ecKoe
OKHCIICHHE U OMOCHHTE3, MUKPOOPTaHU3MBI MOTYT pa3jaraTb OpraHUYecKue
Mare€puralibl B CTOYHBIX BOAAX. MHKpOOpFaHHSMBI, Y4acCTBYIOIIHUE B OYUCTKE
CTOYHBIX BOJI, MPOWU3BOAAT KOHEYHBIC MPOAYKTHI, TaKHE KaK MHHEPAaJbl,
JIBYOKUCHh yIiepola W aMMuak. MuHepansl (TPOAYKTHI) OCTAaBaIHCh B
CTOYHBIX BOJaX H COpachHIBAIUCh CO CTOKaMH. MUKPOOPTaHU3MBI
UCTONB3YIOT OPraHWYEeCKHE MAaTepUalbl B CTOYHBIX BOJAX JUIS CO3IaHUS
HOBBIX MHKPOOHBIX KIETOK C IDIOTHOW OHOMAaccoil, KoTopas yHaisercs
ITyTEM OCaXKJCHHUS Ha MPOTSDKEHUH BCETO Mpoliecca OMOCHHTE3A.

JlutepaTtypa

1. T'y6onmna 3.W. IIpomsimenHas 3xonorus. [Ipo0GiaeMsl muThEBOH
Boabl: yueb. moco6./ I'ybonmna 3.U., Baagumupos C.H. — M.: Uzn-Bo
MI'OYVY, 2010. - 100 c.

2. Masace B.T., Kopomer A.A., Ilnenauna T.I'. KommyHanbpHas
ruruena/ITox pen. B.T. MazaeBa. — «2-e usg., uctp. u goi. — M.: TDOTAP-
Menua, 2005. — 304 c.
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HOPMATHUBHO-ITPABOBOE OBECIIEYEHUE OPITAHU3ALIUN
KOHTPO.IS1 IPOIIECCA OYUCTKU MUTHEBOM BO/IbI

AHHOTanMsi: B JaHHOH CTaTb€ pacCMaTpPHUBAIOTCA HOPMAaTHBHO-
NpaBOBbIE aKTBl B cdepe oOecreueHuss KOHTPOIS KadecTBa BOJBI T.
Hedrexamck Pecrry6muku bamkoprocras.

KnaioueBble cji0Ba: HOPMAaTUBHO-TIPABOBHIC AaKThl, HOPMAaTHBBI
kagectBa Boabl, CanlluH Ne 2.1.3684-21, 3akonsr PecnyOmmku
BbamkoprocraH.

KadecTBo muThEeBOW BOJIBI, 10JaBaCMOM BOJOKaHAJIOM, HE Bceraa
COOTBETCTBYET HOPMATHUBHBIM IOKas3aTelsM. BrmocneacTBuu xutenu
TOpOJIOB W OJHM3IEKAIMX HACENICHHBIX ITyHKTOB YHOTPEOJIAIOT BOAY,
00OrameHHy0 pa3INyHBIMU NPUMECSMH, TaK WM MHauye BIUSIOMIMX Ha
3/I0pOBBE.

Hedrexamck — HeOOIIBIION TOPOI, PacTIONOKEHHbIH Ha ceBepo-3ariaie
Pecrybimkn Bamkoprocran. ['opox siBisieTcsi KpYITHBIM MTPOMBIIUICHHBIM
IEeHTPOM Ha ceBepo-3amajge pecrnyOmukun. OCHOBHBIE OTpacid —
MaIIMHOCTPOEHHE, TOIUIMBHAS, HedTsHAs HNPOMBIIUICHHOCTb,
3JIEKTPOIHEPTETHKA, JIeTKass M TeKCTWIbHAsI MPOMBIIUICHHOCTD, THIIEBas 1
nepepadaTbIBaroIas MPOMBIIUIEHHOCTD.

IlenTpansHOE MECTO CpeAr IKOIOTUYECKUX HOPM 3aHMUMaeT 4. 1 cT. 9
Koncrutynun P®, rme yxaseiBaeTcs, 4TO 3eMJIsI M JApPYTHE IPHUPOIHBIE
pecypcsl B Poccuiickoit denepannyd MCHONB3YIOTCA U OXPAHSIOTCA Kak
OCHOBa JKM3HH W  JEITEIBHOCTH HApOIOB, MPOXXKHUBAIOIIMX Ha
COOTBETCTBYIOIIEH TEPPUTOPHUH.

®enepanbHblil 3akoH oT 30 Mapta 1999 r. Ne 52-®3 «O canuTapHO-
SNMIEMHUOJIOTHYECKOM  OJIarONOyYWH  HAaCeJCHUWs»  PErjJaMeHTHUpPYeT
CaHMTapHble OTHOLICHMS, CBSI3aHHBIE C OXpPaHOH 370pPOBbS  OT
HeOIaronpusaTHOTO BO3/EHCTBUS BHEIIHEH Cpellbl — IPOU3BOICTBEHHOH,
OBITOBOI1, MPUPOAHON. DKOJIOTHYECKUE TPEOOBaHNUS, BBIPAXKEHHBIE B CTATHIX
3aKoHa, OJHOBPEMEHHO SIBJIIIOTCS M UCTOUHUKAMH HKOJIOIHUYECKOrO IpaBa.
Hampumep, Ha oxpaHy 370pOBbsI M OKpY’XKarolled NPUPOAHON Cpelsl
HampaBJIeHBI HOPMBI CT. 18 3akoHa O 3aXOpOHEHWH, IMepepadoTKe,
00€3BpE)XKMBAHNY U YTHIIU3AIUH TPOU3BOACTBEHHBIX U OBITOBBIX OTXOJOB U
T. 1. [8]
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OenepanbHpiii  3akoH  Ne7  “O0 oxpaHe OKpyxawomeil cpeabr’
perynupyeTr B3aMMOOTHOIICHHUS YeJIOBEKa U NMPUPOJBI, KOTOPbIE BOSHUKAIOT
BO BpeMs peau3alliy JesSTeIbHOCTH, BIUSIOMEH Ha MPUPOAY, IKOIOTHUIO.
@3 dopmupyer 0a3y [l NIPAaBOOTHOIIEHHH B BONPOCE OXPaHBI IPHPOIBIL.
JIOKyMEHT TOJBEpraeTcsi MOCTOSIHHBIM TpaBKaM W W3MEHEHHSIM, YTOOBI
YIIyHIIATE 3KOJIOTHYECKOE 3aKOHOIATEIBCTBO [1].

Oenepanpaenii 3ak0H 0T 07.12.2011 N 416-®3 "O BomocHaOXKeHUH U
BOJIOOTBEICHUN, perynupyrommn OTHOIIICHHUS, CBSI3aHHBIC c
MPEAOCTaBICHHEM M 3a00pOM BOABI BHYTPH HCKYCCTBEHHBIX CHCTEM
BOJIOCHA0)KEHHSI W BOJOOTBEICHHS. 3a00p BOIBI M3 BOJHBIX OOBEKTOB U
cOpoc CTOYHBIX BOJ B HUX B cepy ero NeldcTBHs He BXOAAT. [2].

ITocraHoBieHue ['TaBHOTO rocyJapCTBEHHOTO CaHUTapHOTo Bpaua PP
ot 28 suBaps 2021 r. N 3 «O06 yTBepIeHUU CAaHUTAPHBIX MPABHJI U HOPM
CanlluH Ne 2.1.3684-21 «CaHuTapHO-31HIEMUOJIOTNYECKUE TPEOOBAHUS K
BOJIHBIM OOBEKTaM» COJCPKUT B cebe TpeOOBaHHS K KadecTBY BObI
MOBEPXHOCTHBIX M IIOA3EMHBIX BOAHBIX OOBEKTOB, HEOOXOJUMOCTb
COOTBETCTBUSI THTHECHMYECKHMM HOpPMAaTHBaM B 3aBUCHMOCTH OT BHJA
HCTIONb30BaHM [3].

ITocranosnenue ['maBHOTO rocyJapcTBEHHOTO CaHUTapHOTO Bpada Pd
or 19.03.2002 N 12. CaulluH 2.1.4.1116-02 "IluteeBast BoxA.
I'mruenndeckne TpeGOBaHMS K KauecTBY BOABI, pac()acOBaHHOH B EMKOCTH.
Konrponr  kauecrtBa” nMeeTr  Ienb obecrieunTsb HaceJeHHne
BBICOKOKaUeCTBEHHOM M ONTUMAJBHOW IO COAEPKaHWIO OMOTeHHBIX
9IEMEHTOB pacacoBaHHOM BOJOW AN YKpeIJieHHs 3JI0pOBbS U
MIPEJOTBPATUTH MOSBICHHE B TOPrOBON CETH M CIELHAIBHBIX CIyX0ax
kKu3HeoOecriedeHus: (NPU  Ype3BbIYAMHBIX CHTYallUsIX) HEKauyeCTBEHHBIX
pacacoBaHHBIX BOJ, HOTpeOJEHHE KOTOPBIX MOXET IPUBECTH K
HapYyIIESHHIO 3I0POBhs HaceneHus [4].

JpyrumM HCTOYHHMKOM 3KOJOTMYECKOro TpaBa ciyxkaT denepanbHbIil
3ak0oH «O0 0CHOBaX OXpaHBI 310pOBbs Tpaxiad B Poccuiickoit denepammm»
ot 21 Hos0pst 2011 roma Ne 323-@3. B HeM ecTh HOpMa, 0OECIICUNBAIOIIAS
JKOJIOTHUECKUE IIpaBa TpaxkaaH. Tak, cT. 18 rosopurcs, uro: «Kaxasiit
HMeeT MpaBO Ha OXpaHy 340poBbs. [IpaBo Ha oXpaHy 340pOBbS
obecrieunBaeTcst OXpaHoil OKpy»Karomel cpepl...» [6].

3akoH P® ot 7 despans 1992 r. Ne 2300-1 «O 3amurte mpas
noTpeduTeneit» (CT. 7) maeT mpaBo MOTPEOUTENIO TPeOOBATh, YTOOBI TOBAPHI
O6bun Oe3omacHbl s ero Jku3HHM. OH TakkKe JaeT IpaBO OpraHam
YIpaBICHUSI Ha NPHOCTAaHOBICHHWE DPEAM3alid TOBApOB, €CIH CO3IAeTCA
yIrpo3a 3[0pOBBIO TpaxIaH JHOO COCTOSHHUIO OKpy’KaromeH cpexsl. B
3aKOHAaX O MECTHOM CaMOYIPaBJICHWH, HAJIOTOOOJIO0XKEHUH FOPHIMYECKHX
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JIML OTPa’KEHBI PAa3JIMYHBIE JILTOTHI 32 CHI)KEHHE BEIOPOCOB, UCIIOIb30BaHNE
YHCTBIX TEXHOIOTHH | T. 1. [7].

Ha ocHOBaHMH BBIICNIPUBEJCHHBIX JOKYMEHTOB, MOXHO CIENIaTh
BBIBOJI, 4YTO YTO B LEJOM HOPMAaTHBHO-IIPABOBOE OOECIIEUEHHE 110
OpTraHu3allii KOHTPOJS OYUCTKU TNUTHEBOM BOJBI pPEraMEHTUpPYET BCe
OCHOBOIIOJIATAIONINE BHUIBI AEATEIBHOCTH MaHHON oTpacin. OnHaxo, B
HacTosiliee BpeMs TpeOyeTcs yCHIGHHE MEp 10  IOBBIIICHHUIO
OTBETCTBEHHOCTH 32 SKOJIOTHIECKUE MIPABOHAPYIICHUS.

HopmarusHo-TIpaBoBasi 6a3a 00s3aTenbHA IPH MPOBEACHUH KOHTPOIIS
33 COCTOSIHUEM KauecTBa BOJ, IOaBACMOW B JKHJIBIC JOMa Ha TEPPUTOPUHU
ropona Hedprexamck Peciy6onmku bamkoprocraH.

HopmatusHo-nipaBoBasi 6a3a B 9KOJOTHUECKOU chepe COMEPIKHUT B cede
MOCTaHOBJIEHHUS TPABHUTENILCTBA, 3aKOHBI CyObekTOB P®, mocraHoBiIeHUs
MIPaBUTENBCTBA M JAPYrHMe NOKYMEHTBI, HAIpaBJICHHbIE Ha KOHTPOJb U
peryJIMpoBaHue JAEsSTeIbHOCTH B Chepe IKOIOTHH.
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HOPMATHUBHO-ITPABOBAS PETJIAMEHTAIUSA JJIA 3AIIIAT
PEJIKHUX BUJOB PACTEHUMU, I'PUBOB U JIMITAUHUKOB

AnsoTanmn: HopmaTuBHO-IIpaBOBas peryiaMEHTALUs, TpHMEHSIeMast
JUISL 3aLUTHl PEIAKHX BHJOB PAacTEHHH, IPUOOB ¥ JHMIIAWHUKOB ITO3BOJHT
HCTIOJIb30BaTh 3aKOHBI IS 3aIIUTHI OKPY KaroIied MPUPOJIBL.

Karouesnie CJIOBA: JIMIIANHUKH, HOPMaTHBHO-TIPABOBas
periaMeHTanus, QpenepanbHbIi 3aK0H.
JInmaiinuku CHUMOHOTHYECKHE acCcoIHaIuu rpuboB u

MHUKPOCKOIIMYECKUX  3€NEHBIX  BOJOpOCIEeH W/WiIM  HUaHOOaKTEepHi.
Jlvmaiiauky OBIBAIOT KyCTHCTBIC, JINCTOBATHIC M HakuWIHbIE. HekoTopsre
BUJIBI PAcTyT TOJIKO B YHCTBIX YCIIOBUSIX CPEIbl, HEKOTOPHIE TOJBKO B
3arps3HEHHBIX MeCTOOOWTaHMAX. Ho NHIMaifHWKW SBIAIOTCS BakKHEHIICH
YacThIO OKPY>KAIOIIEH cpesibl U TOXKE HyKIAIOTCS B 3amture [2].

B Kpacnyto pecry6uinku bankoproctan BKIIIOUEHBI CJIETYIOIHE BUIBL:
cemetictBo Komremosie — Collemataceae sun Jlentoruym Byphera —
Leptogium burnetiae; cemeiictBo [Tapmenuessie — Parmeliaceae Bua Vcues
nserymas — Usnea florida; cemeiicteo Jlo6apuessie — Lobariaceae Bun
Jlo6apus nerounass — Lobaria pulmonaria; cemeiicto IMapmernueBbie —
Parmeliaceae Bux ycumes Bacmyra — Usnea wasmuthii; cemeiictBo
IMapmenuessie — Parmeliaceae Bux DBepuusi pactombipenHas — Evernia
divaricata, ¢mnaBoumerpapust cuexxnast —  Flavocetraria  nivalis,
¢dnaBonyHkTenus copenuosnass — Flavopunctelia soredica, tykuepapus
Jlaypepa — Tuckneraria laureri, ycues nammanackas — Usnea lapponica,
ByJBIIMLMIA MOXOKeBenbHUKOBas — Vulpicida juniperinus; cemeiicTBo
Knanonuessle — Cladoniaceae Bun Knamonusa nucrosatas — Cladonia
foliacea; cemeiictBo IlapmenueBbie — Parmeliaceae Bun Ilapmenus
rpybomopumanctas — Parmelia ryssolea wx sammre W COXpaHEHHIO
BEIZIENsIeTCS 0co0oe BHIUMaHUE [ 1].

«3a He3aKOHHBIN cOOp M YHHUYTOXEHHE pacTeHui m3 KpacHol KHUTH
Poccun Gyner rpo3uts 1o aesaty net. OJUH U3 aBTOPOB 3aKOHA OTMETHII
HEJIOCTATOYHYIO 3aIIHUTY «0C000 IIEHHBIX 00BEKTOB PACTUTENHLHOIO MUPa» B
JIEHCTBYIOIEM 3aKoHOAaTelbcTBe» — coobiaeT PBK. C mpaBoBoi TOUkH
3peHus, MPECTYIUICHNE MOXKET OBITh COBEPIICHO JIMOO YMBIIUICHO, JINOO TI0
HEOCTOPOXHOCTH — TOBOPHT IOPUCT AJlekcanap PeikoBckuii [4].

OxpaHa peAKNX M HaXOIAIINXCS O/ YTPO30i HCUE3HOBEHHS JICPEBbEB,
KyCTapHHKOB, JINaH, MHBIX JIECHBIX PaCTEHHUH, 3aHECEHHBIX B KpacHyro KHUTY
Poccuiickoii ®enepauny WM KpacHble KHUTM CyOBekToB Poccuiickoit
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Denepaly, OCyIIECTBIAETCS B COOTBETCTBUU ¢ DeepanbHbIM 3aKOHOM OT
10 suBaps 2002 roga N 7-d3 "O0 oxpaHe okpyxaromieii cpenst” [5].

B necy, cormacuo ct. 11 JlecHoro xonekca P®, moxkHO cobupats mis
YIOTPEOJICHNs: BAJIEKHUK, T'PUOBI, SATOABL, JIEKAPCTBEHHbIE pACTEHHMS,
Oepe30BbIil COK, MXH, JUIIAWHUKA U TPOYHUE JIECHBIE PECYPCHI IS IMIHBIX
HYXJ ¥ B JONYCTHMBIX oObeMax (HampHMep, YHECTH I'pUOBI B JYKOIIKE
norryckaercs) [6].

Jlst cOopa ecTh HECKOJIBKO TIPaBHJI, KOTOPbIE HEOOXOJMMO COOIIOIaTh!

JImmaitHukr MOXHO coOMpaTh B TCUYCHHE ITOYTH BCEro roja. 3uMoil B
CpeiHel IMmojioce JIerko coOupaTh Ha CTBOJAX JEPEBbEB OJMUPHUTHBIC
JMUIIAHHUKA, KOTOPBIC BBIACIAIOTCS B ATOT IEPHOJA CBOEH 3EIEHOBATOM,
JKEJITOBATOM, OPAH)KEBOM U APYyroi okpackoi. OCOOEHHO XOPOIIO 3aMETHBI
PO3ETKH JIMCTOBATHIX TAJUIOMOB Ha CTBOJAX BO BPEMs OTTEMeNeH, Koraa
TaJUIOMBI BIIMUTBHIBAIOT BJIary, HabyXaloT W pacnpsMsiioTcs. B aTot nepuon
OHH JIa)Ke HAaUWHAIOT PacTH.

IIpu cOopax cieayeT ocMaTpuBaTh crienu(UISCKUE MECTOOOUTAHUS,
T7ie MOXKHO OXHIATh OOWIIHS W Pa3HOOOpasus JHUINAHHUKOB. JTO CKAaJbl
(0COOEHHO M3BECTHIKOBBIE), YYacCTKH CYXHX JIECOB M TYHJIp, CTBOJIBI,
BaJIC)KHHK, ITHU BO BIIAYKHBIX JIecaX, HEKOTOPHIE 00JI0Ta U TOP(SIHUKH.

Jis cbopa MUITaHHUKOB CIIeAyeT MPUTOTOBUTH KOHBEPTHI MIIM MAKETHI
U3 IDIOTHOHM OyMaru BenmauHo# 20-25 cM Ha 14-15 cM. JIumaifHuKy, Kak yxe
TOBOPWJIOCH, PacTyT MEIUIEHHO, U, YTOOBI HEe HAHECTH BpE] OKpY’Karomen
npupozae, cobmpatbh Hamo HebOospmme obOpasnel. He criemyer cobupath
JMUIAHHUKYA B OYE€Hb CYXOM BHJE, TaK KaK IIPU STOM OHH JIETKO JIOMAaIOTCS.
Cyxue pacTeHus] MOKHO CJIeTKa COpPBI3HYTh BOJOM.

HakunHbpie ¥ JIMCTOBATHIC JIMIIAWHUKK OEpPyT BMECTE C CyOCTpaToM
(KycKoM ropHO¥ IMOPOIBL, KOPHI | T. 1.), HA KOTOPOM oHH pacTyT. [Ipu cObope
KYCTHCTBIX JIMIIAHHUKOB (B OCHOBHOM W3 POJa KIAJOHUS) HEO0OXOIMMO
00paTUTh BHUMaHHE Ha HATHYHE IEPBUIHOTO TANIOMa B COOMPATh MOCIIHA
BMecTe ¢ HuUM. Hanmuwue y JIMIIIAaHHUKOB alloTCLHEB 00JIeryaeT TOYHOCTH
OTIpeJIeNIeHUs, TOXTOMY TIpu cOope 00pasloB HYXHO TIIATEIHHO
MPOCMOTPETH BCE PacTyIIne B JAHHOM MECTE JIMIIANHUKN 1 0TOOpaTh, €CIIH
HaﬁHyTCH, OK3CEMINIIAPBI, HECYIIUEC AlIOTCINU.

ITpn cOope NHMIIAHUKOB >XEJAaTEIBHO IOJB30BATHCS JIYNOW (Tpex-,
JIECSITUKPATHOM). DT0 001erdnT 0OHapy)KeHHE MEJIKHX aroTelHeB, N3UAUN
W COpeauii U MOMOJKET NpH cOOpe M JaJIbHEHIIEM ONpe/ieIeHMH HAKUITHBIX
HHIHaﬁHI/IKOB, BHCIOIHUE TPU3HAKKU KOTOPBIX YAaCTO XOpOIIO pPa3INnYUMbI
TOJIBKO T10]1 JIYTIOH.

ITepen yxmaakoit B repOapwuii BIaKHbBIE TUITAWHUKHA HY>KHO BBICYIIIUTh.
CymuTh JTUIIaHHUKY CIIETyeT Ha OTKPBITOM BO3/1yX€e, BBIHYB HX U3 TIAKETOB.
BricymenHsIe U OpeieleHHbIe PACTeHNST TOMEIIAIOTCS B YHCTHIC MaKETHI
BMECTE C MEPENUCAHHON HAUUCTO ITUKETKOM, B KOTOPYIO BHECEHO BUJOBOE
Ha3BaHWE JIMIIAWHUKA, W B TAaKOM BHAE XPAHATCA. DTHUKETKY JydIle
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HaKJICHBATh CBEPXY Ha OTOTHYTHII Kpail makera wim Kousepra. Heobxonumo
CIIeANTh, YTOOBI B YCJOBHSIX IOBBIIIEHHOH BIIQXHOCTH (B JOXKIJIHBYIO
BIQXHYIO IOrOly, B CBIPOM IIOMEUICHNM) JHIIAHHWKA HE Hadaln
IUIECHEBETh. B 3TOM cilyuae WX ciegyeT BHOBb NpocyuinTb. KoHBepTsl ¢
JMUIIaHHAKaMH HAKJICHBAIOT Ha repOapHBIN JIMCT, a JIMCTHI IOMEIIAIT B
nanky. Ha oauH nucT MOXHO Hak/IeuTh ABa KOHBEpTa ¢ 00pa3liaMi OJJHOTO
BHZa, COOpPAaHHOTO, HAIIpUMED, B pa3HBIX reorpapuecKix 30HaX.

Kaxnpiit repOapHblii 00pasen; 00s3aTeIbHO CHA0MKAETCSl ITUKETKOM.
IToneBast 3THKETKa COCTaBIIsETCA Ha MecTe cOOpa M MOMEMIAeTCs B IMaKeT
BMECTE C COOpaHHBIM O0pa3loM. 3amuCcH Ha HEHW JeIarTcs MPOCTHIM
KapaHzaamoM. B sTukeTke DOMKHBEI OBITh yKa3aHbI reorpa(uuecKuil myHKT,
e HaiieHo pactenue (00JacTh, pailoH, TOPOJI, CEJo U T. 1.), PACTUTEIBHOE
co001IecTBO (THII JIeca, Iyra, 60JI0Ta U T. II.), CyOCcTpar, Ha KOTOpOM coOpaH
JTUImaiHuK (Kopa JepeBa, BaIeXKHMK, THUIAS IpEeBECHHA, T0YBa, CKaja U T.
7.). st aMImaitHuKOB, pacTyIIMX Ha CKalaxX M KaMHAX, )KEJIATeIbHO yKa3aTh
TOPHYIO TOPOAY; Ul JHMIIAHHHUKOB, pacTyIIMX Ha CTBOJIAX U BETBAX, -
BBICOTY HaJ YPOBHEM 3€MJIH; JUISl HAIIOYBCHHBIX JINIIAIHUKOB — XapakTep
MIOYBHI (TTTMHUCTAS, IeCYaHas U T. 11.). JKenaTeapHO Takke OTMETUTh YCIOBUS
ocserenns. HakoHer, yka3piBatoTcss HOMep 00pasna, 1aTta coopa u haMmims
cOoprmka.

B cratpe, Beimymennoit 14.04.2023 ckaszaHo, 9TO B 3aKOH PecyOmuku
Kapemnus «O nopsiake 3aroTOBKH U cO0pa rpax1aHaMH HEAPEBECHBIX JIECHBIX
pecypcoB It COOCTBEHHBIX HYK/I» YKa3aHO O HEOOXOANMOCTH OIPaHUYUTh
Ha TEPPUTOPUH pecIyOnuKu cbop srens. Beap KOIMYECTBO JIECHBIX
MacCHBOB YMEHbBIIAETCs, KaK M KOJINYECTBO Siresisi. A ero cOop MpHUBOIUT K
TOJIOAY Cpeau MpeCTaBUTeIeH ceBepHOro oJeHs [7].

JlMmaifHUKN BBICTYNAIOT B IIPUPOJE KaK NMHUOHEPHI PACTUTEIHHOCTH.
OHM y4YacTBYIOT B THpolleccaXx BBIBETPUBAHUS U II0YBOOOpa30OBaHUS,
OKa3bIBasg Ha CyOcTpaT Kak (U3MYECKOe, TaK M XMMUYECKOe BO3JICHCTBHE.
HakunHble TUmIaifHUKH, CeJSIIIecs Ha CKajax, BHEAPSIOT B HUX OCOOBIE
rpubHBIe TH(BI, PU3UHBI, KOTOPHIE MIPOHUKAIOT B MOPOAY HA TIyOHHY OT
HECKOJIbKUX MUKPOMETPOB 10 15-20 MM, B 3aBUCIMOCTH OT BUJ1a JIMIIIAWHUKA
1 TBEPOCTH TOPHOU TOPOIBI.

OnHaKo OTMETHB Ba)KHOE 3HAUCHHE JIMIIAWHMKOB B BBHIBETPHBAHHUU
TOPHBIX HOPOM, HYXXHO CKa3aTh M O TOM, YTO JHIIAWHUKH OTPHUIATEIHHO
BO3/ICHCTBYIOT ~Ha  TaMSATHUKH  apXUTEKTypBl,  CIIOCOOCTBYS WX
MIOCTEIICHHOMY pa3pylIeHni0. Bor modemy mmmaifHHKOBas MoO3aWkKa Ha
TIOBEPXHOCTH APEBHUX MAMSATHUKOB TaK TPEBOXKUT XpaHUTEJIEH CTapUHBI U
pecTaBpaTopoB.

Hcnonp3ys »SHEpPruro CONHEYHBIX Jyuyel, morjomas BOxy U
MHUHEPAIbHBIE CONM Ul MOCTPOEHHS CBOETO Tela, JIUMAHHUKN 00pa3yroT
omnpeeneHHy0 ¢uromaccy. B OuoreoneHosax pasHbIX THUIOB Onomacca
JMUIIaWHUKOB pa3zinyHa. Hepeako oHa HeBeNMKa, HO B HEKOTOPBIX
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OuoreoneHo3ax, OCOOCHHO B TYHJPOBBIX U JIECHBIX, JMIIAHHUKU JAlOT
3HAYUTEIbHYI0O Onomaccy. HekoTopwle MIIaiHMKM M3 poja podea,
pacTyIne Ha MOPCKHX IOOEPEXbsX, a TAKKE OXPOJICXHsI BHHHOKaMEHHas,
pacTyias Ha cKajlaX U Ha II04Be B CeBepHBIX pailoHax Poccun, npumensorcs
MECTHBIM HACEJICHHEM KaK KpacHTelnH. B «(IMIIafHMKOBBIX 3apOCIIsiX»
00HTaeT OrpOMHOE KOJIMUECTBO KIICIIEH, HOTOXBOCTOK, CEHOEIOB, I'yCEHHII,
JHMCTOENIOB, TAPAKAHOB, ITAYKOB, KIOIOB, IIUKa, KyXeIHIl 1 1p. Beero 0110
3apeructpupoBano okoiao 300—400 BHIOB OECIO3BOHOYHBIX JKHUBOTHBIX,
JKM3HB KOTOPBIX TaK WIM HHAYE CBSA3aHA ¢ MHIIaiiHuKaMu. HekoTopble n3 HUX
BCErO JIMIIb TPHUINEIbIBl U3 APYTHX OHUOTONOB — BEPXHHX TOPH30HTOB
MIOYBBI, MOJICTWIIKU, CTBOJIOB U KPOH JIEPEBHEB — M HCIIOJIB3YIOT CIOCBHUINA
JMIIaHHUKOB Kak BpeMeHHoe yoOexwumie. Ho uenblid psi )KUBOTHBIX —
KJIEIIH, HOTOXBOCTKH, CEHOEIBI, T'YyCEHHIl HM3MMX Oabouek u nap.—
CBS3aHBI C JIMIIAHHUKaMM Topa3fo TecHee. OHU MUTAIOTCSA CIOEBUINAMHU
JUIIaHHUKOB M IPOJAYKTaMHU UX Pa3pyIICHHS.

XoTp cOOp MNMIIAMHUKOB Ha IaHHBIA MOMEHT HE OrpaHHuYeH
3aKoHOAaTeabcTBOM Poccuiickoit denepannn Ha TaHHBIH MOMEHT, HO CTOUT
MOMHHUTHh O TOM, YTO JIMIIAHHUKU HE OECKOHEYHBI M MOTYT OKa3aThCs Ha
TpaHM MCYE3HOBEHUH, KaK HEKOTOphle BUIBI M3 KpacHoil kauru. Ilostomy
HaM HY>KHO MOJIb30BaThCS JIUINAHHUKAMHU PAIlHOHAIBHO.
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JIMIIANHUAKA U UX IPUMEHEHUE B MEJIUIIUHE,
OAPMAKOJIOT'HA

AnnHortanyy: JIMIIAWHUKA HMMEIOT OYeHb OOraThIii COCTaB KHCIIOT,
KOTOpBIE IPUMEHAIOTCS B MeauIHe. Celivac yke CyIecTBYIOT MHOKECTBO
JICKapCTBEHHBIX CPEACTB, H3TOTOBICHHBIX U3 JIUIIAHUKOB.

KitroueBrle cioBa: MUIIaHUKN, MUKPOOHOHT, (PUKOOHOHT.

JlumaitHuk — 3T0 CHMMOHO3 TeTepoTpPOdHOr0 TPUOHOTO OpraHMU3Ma
(MUKOOMOHT) M aBTOTPO(HBIX NMPOKAPUOTHYECKUX WIH IYKAPUOTHYECKHX
opranu3MoB ((UKOOMOHT).

B 1menom cuMOKMO3 JMINAHHUKOB MOXXHO CUHUTATh YCHEIIHBIM,
MOCKOJIbKY OHHM OOMTAIOT Ha 3eMiie NMPAaKTUUECKH Be3Je, IPUYeM B MecTax,
r7ie TpuOBI U BOJIOPOCTH HE MOTJIM CYIIECTBOBAThH OTJENIBHO. be3 coMHeHws,
NIPUBJIEKAaCT BHUMAHHE CIIOCOOHOCTH JIMIIAHHWKOB JUINTEIHHOE BpeMs
HaXOJHUTHCS B CYXOM, 00€3BOKEHHOM COCTOSTHHH, BBIIEPXKHBAsI KAK BHICOKHE
(mo 100°C), Tak W HH3KHE TeMIepaTypbl, He Tormbas, a JIHIIb
TIPUOCTAHABINBASL CBOM )KU3HEIESITEILHOCTD, TO €CTh B COCTOSTHHH, OJIM3KOM
K aHabno3y. CeBepHbIE PErHOHBI, XapaKTepPH3YIOIIUecs crennpuIecKuMu
CYpOBBIMH YCIIOBUSIMH OOMTaHHMs, CIOCOOCTBYIOT pasBuTHi0 FaaS y
OOUTAIOIIMX TaM JIMIIAHHUKOB, IIO3BOJISAS MM B MaKCHMaJbHOW CTEIeHH
alaliTUPOBAThCS K TAaKUM YCIIOBHSIM. Byaydu Xopolio afanTupOBaHHBIMH,
JIMIIAWHUKKA UIPAIOT 3HAYMTENBHYIO POJIb BO (DJIOpe CEeBEepHBIX PErHOHOB,
4acTo JHMIUPYIOT, a WHOT/A, TPH OINpPEACICHHBIX YCIOBHAX, JaKe
JOMHHHUPYIOT B PACTUTEIILHOM ITOKPOBE ATHX TEPPUTOPHIA.

B pomn ¢ukoOHoHTa y NUIIAHHUKOB BBICTYNAIOT HAHOOAKTEPHH,
3eJIeHbIe BOJOPOCIIH, PEXe JKelTo3esIeHble H Oypble Bogopociy. JInmaifHuku
MIPE/ACTABISIIOT CO00I OMONIOTHUECKH LEJIOCTHBIE OPTaHM3MBI, UMEIOIINE
XapakTepHbIe TOJNBKO JJISI HUX 4YEepThl CTPOeHMSI U oOMeHa BemiecTB. OHU
coJiep)kaT IMpPOXYKThl MeTaboyM3Ma, KOTOpble He 00pasyloTcs B IPYIHX
CHUCTEeMaTHYECKHUX I'PYIIT PACTEHUH (JIMIIaHHUKOBBIE KHCIIOTHI).

HacuuThIBalOT NPUMEPHO TPHUCTA JIMIIAHHUKOBBIX KHCJIOT, KOTOPBIE
€CTh B JuIIaiiHukax. [Ipu 3ToM, nX OHOIOTHYECKOE 3HAUCHHE CIIE H3YUEHO
He 10 KoHua. OJHM JIMIIAHHUKN BBINOJHAIOT 3aMIUTHYIO (YHKIHIO Kak
aHTUOMOTHKH M TOKCHHBI, APYTUE IPUMEHSIOTCS B Map(IOMEpUH B KaueCcTBE
apOMaTHYECKUX BELIECTB U (PHKCATOPOB 3aMaxoB.
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bnaropaps cBoeMy XMMHUYECKOMY COCTaBY, JIMIIAWHHUKOBBIE KHUCIIOTHI
UCIIOJNIB3YIOTCS B MEAMIMHE KaKk TOHHM3HMPYIOIIEe M aHTHCENTHYECKOe
cpeactsa. [ToMrMO TOro oHM 00J1aJaI0T AHTUMUKPOOHON aKTUBHOCTBIO IO
OTHOIIGHHI0O MHOTUX  OOJIE3HETBOPHBIX  OPTraHM3MOB, TaKHX  Kak
CTa()MIIOKOKKH, CTPENTOKOKKM, nanoyku Koxa, a Takke YCHEUIHO
MPUMEHSIOTCS TIPH JICYCHUH IepMaTUTOB. [103TOMY moiTydeHre u H3y4eHne
MPOAYKTOB MeTabom3Ma JHINAHHAKOB HAXOAWUTCS B PaMKax aKTyaJIbHOTO
HaYYHO-HCCIIEJOBATEILCKOTO HApaBiIeHus [1].

JimmTensHOe BpeMs TOJIHCaXapHIbl THITAWHUKOB CUNTATIH HHEPTHHIMHU
BEIIIeCTBaMH, HO IIpH OoJiee JeTalbHOM H3YYCHUH y HUX OBUTH OOHAPYKCHBI
pa3nu9HbIe BUABI OMOJOTHYECKOW aKTHBHOCTH. [lonmcaxapuasl TNXEHUH U
W30JIMXCHUH, KaKk M BCE pacTUTEIbHbIE MOJHCaxapuabl, 00IanalT
BBIPAKEHHBIMH (hapMaKoIOrH4ecKuMH CBOMCTBAMH.
HpOTHBOBOCHaHHTeHLHOC }leﬁCTBI/IC nojmcaxapmuaoB 06’L§ICHHIOT TEM, 4TO
OHH, TIOKpbIBasi TOHKHUM CJIOEM TOBPEXIEHHBIC CIHM3UCThIE OOOJIOYKH,
NPEOXPaHsIIOT HUX OT JajbHeHlero pasapaxkeHuss M 00JerdaroT
pereHeparuIo MOBPEXKICHHBIX TKaHEH.

[Nonmucaxapuabl aKTUBU3UPYIOT pelapaTuBHBIE M MeTabOIMIecKue
MPOIIECCHl B KJIETKAX, 00pa3ys KOMIUIEKCH ¢ OelKaMH HEKPOTU3UPYIOIIEeH
TKaHA Ha TOBEPXHOCTH S3BBI, YTO 3HAYHTEIFHO YCKOPSCT 32)KUBIICHHE
SI3BEHHO-JIECTPYKTUBHBIX MTOpasKESHUH KEITyIKa, MpeIoTBpamaeT
BO3MOXKHOCTh JKEIYJOYHO-KUIICYHBIX KPOBOTCUCHHNA Y TAIUCHTOB C
naToJIoTuen MAIICBAPUTEIILHOTO TpaKTa. B 10 *)e BpEMs OHU HE BBI3bIBAIOT
[ATOJOTUYECKUX HU3MEHEHUN BO BHYTPEHHUX OpraHax, HE IpPOSBISIOT
aJUIEPreHHBbIX CBOMCTB IIpU JUIMTENbHBIX Kypcax. IIupoko u3BecTHO
MYKOJHMTHYECKOe,  OOBOJIAKMBAIOIIEE M  CMAT4amoomee  JeicTBue
nonucaxapuioB. OHH MPEJOTBPALIAIOT BO3HHUKHOBEHHE HEXKEIAaTEIbHBIX
pedIEKCOB CO CTOPOHBI CIM3UCTON OOOJIOUKH >KEeNMyIKa M KUIICYHUKA TP
KOHTAKTe C MMUILEH, U TOITOMY UX HCIIOJIB3YIOT B KaUeCTBE MPOTUBOPBOTHBIX
cpenctB. Ilonmmcaxapuipl  YCHIMBAIOT MEPUCTANBTHKY  KHIICYHHUKA,
CIOCOOCTBYIOT Pa3BUTHIO CanpO(GUTHOM W TOAABIAIOT THHJIOCTHYIO
MHUKpOdIIOpY.

BaxHO OTMETHTB, YTO WCIIOJIL30BAaHHE JIAIIAWHUKOB JOJDKHO OBITH
IUIAHOMEPHBIM W UCKJIOYaTh  Bpel  MPHPOJE, BEOb  JIMIIAWHUKA
HEC OTJIMYAKOTCA GBICTpBIM POCTOM U HE MOT'YT 6BICTpO BOCCTaHaBJINBATHCS.

3HauYeHNe JUIIAHHNKOB B IPUPOE HAPSAMYIO CBSA3aHO C UX HIMPOKUM
pacrpoCTpaHEHHEM U YCTOMYMBOCTBIO K BHEIIHEH cpeae, a B XKU3HU
JIFo/Ielt — HaJIWYIHeM TO0JIe3HBIX BEIIECTB B COCTAaBE.

Jlmmaitauky conepikat BemecTBa, KOTOPHIE ACTATCS Ha MEPBUYHBIC U
BropuyHble. O0070YKa JNHIAHHUKOBBIX TH(OB COCTOUT W3 YIIIEBOJOB,
XUTHHA ¥ TOMOTIOIMCAXapH/a JIMXCHUHA, WIH JUIIAHUKOBOTO KpaxMaina, a
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TaK)Ke aMUHOKHCIOT. AMUHOKHCIIOTHI NIPEACTABIICHBI aJJaHMHOM, JIN3UHOM,
TUPO3MHOM, TPUIITO(AHOM U Ap. B MEXKKIIETOUHOM IPOCTPAHCTBE HAXOSTCS
MIEKTHHOBBIE BEIIECTBA, KOTOPBIE MPH HaO0yXaHWU 00pa3yroT ciau3b. Cienyer
TaKke OTMETHTh Haluuyhe (EPMEHTOB: aMHJIa3bl, Karajuasbl, JIMXCHA3bl,
HMHBEpPTa3bl; BUTAMUHBL: ackopOuHOBasg kuciora (ButamuH C), OHOTUH
(Butamma H), nmanokoGamamuH (BuUTaMuH B12), HUKOTHHOBas KHCIIOTa
(BuramuH B5, mimn PP), manToreHoBas kucnora (Buramud B3), pubodnasun
(Butamuu C B2), Tnamun (Butamu Bl), ¢pomuesas kucnora (Butamus BY).
OTH BemlecTBa SBIIIOTCA IEPBUYHBIMHU, ITOCKOJBKY OHHM YYaCTBYIOT B
KJIETOYHOM MeTabonu3Me. BTopuuHble BemecTBa JIHIMAHUKOB (0KOIO 5%
OT CyXOro Beca) MPEACTABIAIOT coOOH 0e3a30THCTBIC COCIUHEHUS,
SIBJISIFOLIMECS] KOHEYHBIMU TIPOAYKTaMH MeTabonu3Ma. OJTH BellecTBa
pacrmoiokeHbl Ha cTeHKax rudoB. Hanbosiee H3BECTHBIMU U3 HUX SBJISFOTCS
aTpaHopoBasi, (QymaponporouerpapueBas, TruUpodOpHas, JIeKaHOpOBasi,
caJlallMHOBAas, YCHUHOBAs KUCIOTHI [2].

B 1947 rony HemelKie yueHbIe IMOJYYHIN EPBbIH aHTUOMOTHYECKUI
mpenapar U3 JMIIAMHUKOB IOJ Ha3BaHMeM "OBO3MH"'. DTOT Ipemapar
MpeaCTaBIsIeT COOOH CMech SBEPHHHOBOH W YCHHHOBOW Kucior. Ero
MOJTydYaloT W3 JHWIOIAHWKAa Be4Ho3eleHoW ciuBbl  (Beunosenenas
npyHactpus). [Ipemapar "DOBo3uH" 001amaeT MHUPOKAM AHTUMHKPOOHBIM
CHEKTPOM JAEHCTBHUS, €Tr0 NPHUMEHSIOT NPH MECTHOM JICYEHHH KOXKHBIX
3aboneBannii (QPypyHKyJe3, BOJUAHKA U JAPYrHe KOXKHEBIE 3a0oneBanus). B
Borannueckom wuHCcTHTyTe Axamemunm Hayk CCCP  Oblm co3maH
MemuIuHCKui mpemapat "bunan". OCHOBOW aJisi MOJy4YeHUs TNpernapara
TaKXKe IOCIYyXXHJIa YCHHHOBas kucioTa. ChIppeM JUIS HPUTOTOBJIICHHUS
Ipernaparta MOTYT OBITh Pa3IMYHBIC JTHIIAHHUKH, COJEPKAIIUE 3Ty KHCIOTY
B CNOSIX — BHJBI KJIAJJOHUH, YCHEH, aJIeKTOpHH, mapMennu u np. IIpemapat
ABJISIETCS HApY)KHBIM TIPOTUBOMUKPOOHBIM CPEACTBOM JJISl  JICYCHUS
THOMHBIX MPOLIECCOB HAa PaHEBBIX MOBEPXHOCTIX [3].

JlokazaHo, 4TO YCHHMHOBas KHCIIOTa OO0JIalaeT NMPOTHBOMUKPOOHBIM,
MIPOTUBOPAKOBBIM,  MPOTUBOOKCHAAHTHBIM W TEMaTONpPOTEKTOPHBIM,
QHTUMAAPUHHBIM ~ AEHCTBUSIMM ¥ HCIIOJB3YeTCs KaK aHTHOMOTHK,
yTHETAIoNH pocT TyOepKyJe3HbIX OakTepuii [4].

Conep)kaHue YCHUHOBOM KHCIIOTBI SIBJISICTCS IJIABHOM OCOOEHHOCTBIO
ncnanackoi nerpapun (Cetraria islandica), KoTopast akKTHBHO HCIIOJIB3YETCS
JUI M3TOTOBJICHUS JIEKAPCTBEHHBIX IpemapaToB. Hampumep, B HEKOTOPHIX
cTpaHax cupon JlaprHas Mpou3BOANTCS IS JISYeHUS 3a00I€BaHU JIETKHUX.
bronorndeckn axkTUBHBIE BELIECTBA, COACpXKAIIUEcs B Ipemapare,
OKa3bIBAIOT AHTHCENTHUYECKOE, MPOTHUBOKAIIIEBOE M OOBOJIAKHMBAIOIIEE
neiicreue [5]. Mmu, Hanpumep, LleTpacent ¢ uciaHacKuM MXOM 0e3 caxapa.
dymaprpoTonieTpapoBasi  KHCJIOTa TaKXKe CONEPKUTCS B LETPapuH H
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o0nagaeT MPOTHBOMUKPOOHBIM JeiicTBHeM. HeMelkue yYeHble CUYHMTAIOT
MPOTOTCTPAPUCBYIO  KHUCIOTY, BBIACICHHYI0 U3 BOJHOTO OSKCTpPaKTa
LETPapUH, CHIBHBIM UMMYHOMOJYJISITOPOM, CIIOCOOCTBYIOIUM aKTHBALIUU
uMMyHHOH cuctemsbl (Huovinen, 1989) [6].

Taxoxe ObLIO HccenoBaHO BiusHUE numiaiiHuka Cladonia Ha TeyeHue
caxapHoro nuabera Ha (oHE JeueHHS y OONBHBIX 3TUM 3a00JICBaHHEM.
OTMEUYeHO 3HAYMTENFHOE CHIKCHHE YPOBHSA IIEPEKHCHOTO OKHCICHUSI
JUIMAOB U YBEIHICHNE COIEPKAHNS HU3KOMOJICKYIIIPHBIX aHTHOKCHIAHTOB
B KPOBH ITALIMEHTOB TIOCIIE IPHEMa HACTOWKH JMIIAHAKA B TEUCHHE OJJTHOTO
Mecsma. [Ipu xoppekunn MHQPY3UH KIAJIOHHH y BCEX IMAMCHTOB Ha (OHE
HOpMaITU3aIlMH YPOBHA caXxapa B KpPOBH JUHAMHUKA JICUCHUS W3MEHIIIACH B
MOJIOKUTEIHHYIO CTOPOHY [7].

OCHOBBIBasICh Ha 0030pe JIMTEPATYPHBIX [AHHBIX, MOXHO C
YBEPEHHOCTHIO  3asiBUTh, 4YTO H3YYCHHEC MPOJAYKTOB MeTaboIu3Ma
JIMIIAaHUKOB SBJISIETCSl BaXKHOM 3aJaueid, MOCKOJIbKY IMO3BOJISIET HaXOJUTh
HOBBIC (OpMBI OOpPHOBI ¢ OOJEC3HSIMH W PA3TMYHBIME OaKTCPUSMHU.
CrnenoBatesbHO, HEOOXOAMMBI TaIbHEHIIINE UCCIICAOBAHMS VISl PACIIIUPEHUS
3HaHUH 00 UCTIONB30BaHUH MTPOAYKTOB META0OIM3Ma JIHIIAHUKOB.
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POJHUKHU I'OPOJA BUPCK: OCBEJOMJIEHHOCTbD
HACEJIEHUA U XAPAKTEPUCTHUKA

AnHHoTanuMsa. B f1aHHON cTaTbe paccMaTpUBaeTCs — JKOJIOro-
reorpaduueckas XapakTepUCTHKa POJHHUKOB ropoia bupck, oOcyxnarorcs
pe3yJIbTaThl aHAJIN3a MHEHHS HACETICHUS O KaU4eCTBE BOABI B POJHUKAX U UX
XapaKTepUCTKAX.

Kurouebie caoBa.l'opon bupck, Ypanbckuil pogHuk, I'oHuapHBIi,
Kanmaza, Canuxa, WnbuHCKUI pOAHUK, pogHUK Tpymanka, Ak-Hnens,
Bepxnss, Maxkapuxa, Kamemnuk, Monammii xmou, Tpu bpara,
MUHepaIbHBIA UCTOUHUK COJIsSHKA.

AKTyalbHOCTB. BBITyeT MHEHHE, 4TO POJHHUKOBas BojAa OGe3ynpeyHo
YycTa U BCerja NPUrojHa AJS MUThA. BONBIIMHCTBO JI0AEH MPEeAIOYUTAIOT
MIOJIB30BATHCS NMPUPOTHBIMU UCTOUYHHUKAMH, T.K. KQUe€CTBO BOAOIPOBOJHOM
BOJBI OCTaBISIET XKelaTh dydllero. Beuny ycunauparomeics NomyIspHOCTH
HCTONB30BaHUSI POJHUKOBOM BOJBI HACEIEHHUEM BaKHOE IPAKTHYECKOE
3Ha4YeHUE UMEET U3yUYeHHUE MoKa3aTeae POAHUKOBOH BOJIBL.

PonHukoBsle BOJBI - ATO MOA3EMHBIE NIPECHBIE BOABI, BHIXOAAINE HA
MIOBEPXHOCTh B BHJAE POJHHMKOB (KIIO4Yel) B MecTax, riue oOHakaercs
BOJIOYIIOPHBIH IO, Ha KOTOPOM OHH 3anerait (Bmagumupos A.M).

Bona B poHHMKax BBIXOIUT U3 3€MJIH C TTIyOHHBI B HECKOJIBKO AECATKOB
METpPOB, TaKUM 00Opa30M, OHA MPOXOJUT E€CTECTBEHHYIO OYHMCTKY CIOSMHU
necka u rpaBud. I103ToMy XKUAKOCTH IOJIydaeTCsi TaKOM MPO3payHOU HU
MATKOW Ha BKyCc. @uipTpanus depes3 MOYBy OCHOBaHA Ha MPOTEKAIOIINX B
[OYBE IMHAMHYECKUX (HUIUIECKHUX, XUMHYECKHX W OHOJIOTHYECKHUX
Impoleccax, B pe3ylbTaTeé KOTOPBIX KOMIOHEHTHI OTXOJOB pasiararorcs,
NMMOOWIIM3YIOTCSI WJIM TPEBPALAlOTCS B 3KOJIOTMYECKH Oe3BpelHbIe
Bemecta (JIeBosnuy M.1.).

T'opon bupck pacrionaraercst B 98 kmitoMmeTpax K ceBepy oOT .Y ¢bl, Ha
npaBoM Oepery peku bemnoii, 0koJ0 fecsaTH KMIOMETpOB I0KHEE OT BIAJICHUS
B Hee peku bups.

Cpenn cambIX paclpOCTPaHEHHBIX POAHHWKOB TOpOAa HaMH ObLTH
BBIJIEIICHBI POJHUKH, YKa3aHHbIC B Tabnume 1:
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Tabmuna 1
PacnonoskeHue pogHUKOB ropoja bupck

No Ha3zBanue Koopaunatsl

1. Ypanbckuit 55.434609, 55.532920
2. ToHvapHbIid 55.433360, 55.533655
3. Kanmasa 55.420989, 55.550568
4. Canixa 55.422450, 55.527112
5 neuackuii 55.417750, 55.524447
6 Tpyiuanka 55.419435, 55.530076
7 Ax-Wnens 103 55.414587,55.519910
8 Ax-Unens 75 55.411917, 55.519468
9 Bepxusis 13 55.408225, 55.520834
10 Makapuxa 55.406448, 55.524410
11 Kamemnuk 55.404581,55.519238
12 MoHammit kirou 55.399936, 55.528141
13 Tpu Bpara 55.391745, 55.522514
14 ConstHka 55.385299, 55.511369

Jnst n3ydeHus MHEHUSI HaceleHHs HaMHu Obuta pa3paboTaHa aHKeTa,
BKJIIOUamoNass 9 BONPOCOB. AHKETHpOBaHHE OBLIO OCYIIECTBIEHO HYepes3
pecype — sHAekc-hopM. B ompoce ydactBoBano 60 pecrionnentos. B xome
ompoca HaMH TOJYyYeHBl CIEAyIoIHe pe3yibTaThl: 45 % ONpOmEeHHBIX
WCIONB3YIOT POAHMKOBYIO Boay st muThs; 40,5% pecroHIeHTOB
OCBEJIOMJIEHBI O COCTaBe POJHUKOBOM BOJIBI KOTOPYIO UCTIONB3YIOT, a 18,9%
CYHTAIOT YTO POJHUKOBAS BOJIA HE MOXKET OBITh I'PA3HOM; BOIPOC «YKAXKHUTE
Ha3BaHMUs POJHMKOB ropofa BUpck 0 KOTOPBIX BBl 3HAeTe», MOKa3aj, 4To
HanOoJiee M3BECTHBIMHU JUIS HACEIECHUS SABJISIOTCA: MUHEPATbHBIH HCTOYHHUK
Consiaka, JlecATKMHCKUM poOAHMK; Janee UAYT poaHuk Tpu bpara,
Momnawmunii, im0y, poaHuk Tpymanka W WAbMHCKUE — POOHUK;
MaJIOU3BECTHBIE pOJHUKY Makapuxa, ['oH4apHbIif; 6 OIPOLIEHHBIX OTBETUIN
YTO HE 3HAIOT HAa3BaHUS HU OJHOTO POJHUKA B ropoje bupck.

W3 yero MOKHO C€IaTh BBIBOJ, YTO HACEJIEHUIO U3BECTHA JIMIIb MaJlas
4yacTb POJHHUKOB ropoja bupck. MHorue mrozeit CUuTaeT, YTO pOJHUKOBAs
BOZIa BCErJ1a ABJIAETCS YUCTON U IPUTOJHOW IS IIUThS, XOTA 3TO HE Tak. B
POTHHUKOBOM BOAE MOTYT COJEPKaThCSd OPraHWYECKHE W HEOPTaHWYECKHE
COEJIMHEHUS, CBSI3aHHBIE C aHTPOIIONEHHOM HArpy3Koi.

Jluteparypa

1. Bmagumupos A.M., OpmoB B.I. Oxpama u MOHHTOPHHT
MOBEPXHOCTHBIX BOA cym. Yuebnuk. - CI16.: PTTMY, 2009. - 220 c.

2. JleBoBnd M.U. MupoBbie BOAHBIC peCypchl M HX OyIyuiee.
Vuebuuk.-Mocksa.:Msiciib, 1974.-447 c.
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HOPMATHUBHO-ITIPABOBOE PET'YJIMPOBAHHME ITIO OXPAHE U
BJATOYCTPOMCTBY POJHUKOB I''BUPCKA B ETO
OKPECTHOCTEWM, U3YUEHHBIX B PAMKAX ITPOEKTA
«POJTHUKH MAJIOM POTAHBI»

AHHOTauuMsi. B 1aHHOHM craThe paccMaTpHUBAIOTCS HOPMAaTHBHO-
MIPABOBBIC ACTICKTHI PETYIUPOBAHUS B CPepe IKOBOJIOTEPCKOIl JCITEIBHOCTH
10 OXpaHe U 0JIaroycTpoicTBy «PoHUKOB Masoi PoTuHbD).

KiaioueBble ciaoBa. PogHHK, 3KOBOJOHTEPCTBO, HCCIENOBAaHUE,
THAPOXUMHUYECKUI aHanu3, BOJAA, MUHeEpalbHBIM wucTouHuk, [IJK,
sarpsizaenue, OOIIT, okpyxawomas cpena, Consuka, Tpymiaska,
Wnbunckuit ponuuk, Monamuii ko4, Tpu bpatna.

DKOJIOTHYEeCKOe  BOJOHTEPCTBO  MpeACTaBIseT  coboil  cuiry
TPaXKIAHCKOTO JIBUJKEHUS, KOTOpasi MOXKET OKa3aTb OTPOMHOE BIHSHHE Ha
OKPY>KaIOUIYI0 Cpeay.

B cootBerctBuu ¢ Koncrurynueit Poccuiickoit @enepanuu kaxablit
HMMEeT TIPaBo Ha OIATONPHUATHYIO OKPYKAIOIIYIO Cpey, OepeKHO OTHOCHTCS
K TpUPOTHBIM OOTaTCcTBaM, KOTOpHIE SBISIFOTCS OCHOBOH YCTOHYHMBOTO
Pa3BUTHSA, KU3HU U IEATEIHLHOCTH HAPOAOB, MIPOKHUBAIOIINX HA TEPPUTOPHUH
Poccwuiickoit @eneparum [11].

OmauM W3  MeTOIOB  (HOPMHPOBAHHS IKOJOTUYECKOW KYJIBTYPHI
SIBIISIETCS] KOBOJIOHTEPCKAS ACSITETLHOCTD.

Cormacio  ®enepanbHoMy  3akoHY  «O  0GIaroTBOPUTENHHOM
JIeATeIbHOCTH U J0OpoBosbyecTBe (BosoHTepcTBe)» oT 11.08.1995 . Ne 135
— @3 — BonoHTepcKas 1eTallbHOCTh — 3TO TIOOPOBOJIbUECKAS ISITSIHHOCTD B
(opMe 0e3BO3ME3THOTO BBHITIONHEHHS pabOT WM OKa3aHUs YCIyT, B LEISIX
COLIMAJIbHOM TMONJEPKKM MW 3alUUThl Tpa)k[AaH, Yy4yacTHE B OXpaHe
OKpY’KalolIel cpepl, coleiicTBre T0OpOBOIbYECKOi nestensrocTH [10].

IIpoext Ilkona 3KOJOrMYECKOro BOJOHTEpCcTBa «POIHMKM Manoit
Ponunbl», HampaBieH Ha penieHne MpoOIeMbl SKOJIOTHIECKOTO COCTOSTHHS
POIHHUKOB, HA TIOBBIIICHHUE 3KOJIOTHIECKON TPaMOTHOCTH U (hOPMHUPOBAHUE
OEpeXHOT0 OTHOUICHHS K NPHUPOAHBIX HCTOYHWKAM IIyTEM OpPTaHHU3aIlUN
TYpUCTHYIECKOH TPOIIBL, TypcieTa u SkoMapadoHa.
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[Ipoekr OBUI COCTaBIEH B COOTBETCTBUM C METOAWYECKUMHU
PEKOMEHAAIUAMH YYaCTHHUKOB KOHKYpCa MOJIOAEXKHBIX IPOEKTOB Cpenu
OOpazoBareNbHBIX OpraHu3anuii Beicero oopasosanus B 2022 rogy AUC
Pocmononexs [5].

I'uapoxumuueckuil  aHanmu3 BOABl POAHUKOB ropojna bupcka
MPOBOAMIICS B PaAMKaX peaJM3alliy TPAaHTOBOTO IpoekTa «PogHnky Mamoi
Ponuuery. AHamu3 Boas! periaMmeHTupoBaH B cooTBeTcTBHH ¢ [ OCT 58556-
2019 «OreHKka KadecTBa BOIBI BOIHBIX OOBEKTOB C DKOJOTMYECKHUX
no3uIi» [2].

B xozxe peanmsamum npoekra [lIkoma 3KOJIOTHYECKOTO BOJOHTEPCTBA
«Pomgankn mamoit PonwHby OBUT MpoOBeNeH 3KOJOTHYecKHi MapadoH (B
quctaHuroHHOM (opmare) «YHucrtoie ponuukmy» (ITonoxenne ot 1.072022
mo 15.09.2022r.) nist mpUBIEYEHUS MOJIOACKU YUEOHBIX 3aBEJCHHM K
Y4acTHIO B  OKOJOTHUECKMX aKIUAX; IOBBIIICHHE HKOJOTMYECKOH
IPaMOTHOCTH; TIPUBJICYCHUE BHHMaHHsS K OOLIECTBEHHOMY COCTOSIHHIO
POJIHUKOB; OYUCTKa pOJHUKOB TI.bupcka u bupckoro paiioHa, paiioHOB
PecriyGnuku Bamkoproctan ¥ cOCeIHUX pervoHax. YdacTue B MapadoHe
npussiiu r.bupck, r.Jlroptionu, Mumkuackuii u biaarosemenckuii paiion. B
xoze MapadoHa ydaCTHHKaMH OBUIM BBICTaBIEHBI (pOTO-MaTepHansl, riae
OblTa MOKa3aHa aKTyaJIM3alysl 3KOJIOTHYECKHX MPOOIIEM POIHUKOB.

[IpoBeneHHble  HOPMATHBHO-IIPABOBBIE  aKThl ~ MOTYT  OBITbH
WCIIONIb30BaHbl B HAyYHO-MCCIIEAOBATENLCKUX MLENAX, A HalWuCaHUs
9KOJIOTHUECKUX IPOEKTOB. ClleayeT yUuThIBaTh TOT (haKT, YTO HOPMATHUBHO-
MpaBoBasi 6a3a MOCTOSHHO OOHOBIISETCS.

Ha ypoBHe aaMmuHucTpauuu bupckoro paiioHa BOJOHTEpPCKast
JIeSITENPHOCTh HE TMOJJepKUBaeTcs. Peanm3anus MpoekTa IO3BOJIMIO
aKTyaJM3MpOBaTh JaHHbIE MPOOJEMBbl W MPEJOCTABUIO BO3MOXKHOCTD
(hMHAHCHPOBAHMS IS PEANTN3ALIIN SKOBOJIOHTEPCKON AEATEIEHOCTH.

Jluteparypa

1. TOCT 31861-2012 MexrocynapcTBeHHbIH cTaHaapt «Boga.
O6mmue TpeboBaHus K 0TOOPY MPoo».

2. TOCT 58556-2019 «OueHka kayecTBa BOJABI BOJHBIX OOBEKTOB C
JKOJIOTUIECKUX TTO3HUIIHANY.

3. 3akoH Pecny0nmkun bamkoprocran ot 31 mrons 1995 r. Ne5-3 «O6
0c000  OXpaHSEeMBIX  MPHPOIHBIX  TEPPUTOpHAX B  PecmyOiuke
BamkoprocTan» (¢ IBMEHEHUSIMHU U TOTIOTHEHUSIMH).

4. Komekc Poccmiickoit ®enmeparmu 00  aAMHUHHCTPATHBHBIX
npaBoHapymieHusX" ot 30.12.2001 N 195-®3 (pen. ot 17.02.2023) (c u3M. u
JIOTL., BCTYIIL B crury ¢ 01.03.2023)
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8. TIHA @ 14.1:2:4.157-99. KonudyecTBEHHBIH XUMHUYCCKUI aHAIH3
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BOJ. MeToiuKa BBIIIOJHEHNSI U3MEPEHUN MaCCOBBIX KOHLIEHTPALUH.
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OPTAHU3BALMSI DKOBOJOHTEPCKO AESTEJIBHOCTH
110 OXPAHE M BJIATOYCTPOWCTBY
«POJTHUKOB MAJION POJUHBI»

AHHOTALMA: B CTaTh€ PACCMATPUBAETCS THAPOXUMHUYECKUI aHAIHU3
BOJIbI POJHUKOB ropoaa bupcka.

KialoueBble caoBa: Bojxa, poAHuk, 3arpssHenue, [IIK,
TUAPOXUMHUYECKHUI aHaJIH3.

IIpoext Ilkonbl 3K0JMOTMUECKOr0 BOJOHTEpPCTBa «PoaHuMku Maioit
Pogunby OBIT HampaBlieH Ha pelieHue npodIeMbl IKOJOTHIECKOTO
COCTOSIHHUSI POJHUKOB, Ha TIOBBIIIEHUE DKOJIOTHIECKON TPAMOTHOCTH.

T'mapoxumuyecknii  aHanu3 BOABI POJHHMKOB ropoja bupcka
MIPOBOJWIICS B paMKax peaju3allii TPaHTOBOTO NpoekTa «PomHUKHA Manon
Ponunb.
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Bcero 6bu10 pon3BeieHO Tpu pobooTdopa: 14 mast, 13 centsops 2022
roma u 21 ¢espans 2023 roma, B COOTBETCTBHH C TpPeOOBaHHAMU
Mexnynaponuoro crangapra ['OCT  31861-2012 «Boma. OOmue
TpeboBaHus K 0TOOPY mpod» [2].

HccnenoBanusi MPOXOJWIMCH Ha CaMbIX BOCTPEOOBaHHBIX CpeAd
HaceJleHusl poAHuKax ropoaa bupck: Tpymanka, Mnbunckuii, MoHnammii
kirod, Tpu bpatua u ComnstHbIH KITF0d.

[ocne oTbopa mpoO ObLT TPON3BEACH THAPOXUMHUYECKUI aHAIHU3 BOIBI
POIHUKOB, 1O CIIEAYIOLINM ITOKa3aTeIsAM:

1. MeToanka BBIIOJIHEHNS HM3MEPEHHH MAacCOBBIX KOHIIEHTpaLHii
karuonoB ITHJ] @ 14.1:2:4.167-2000 [6];

2. MeToauKa BBINIOJIHEHUS HW3MEPEHHUI MAaCCOBBIX KOHIICHTpPAIUit
arnonos ITHJT @ 14.1:2:4.157-99 [5];

3. MeTtoauka BBITIOJIHEHUS H3MepeHuit xectkoctu [TH]] & 14.1:2.98-
97 [4].

Ha Bcex uccnenyembIx poJHUKaX BECHOM, OCEHBIO U 3UMOM KOJIMYECTBO
CIeNyIONINX OMpeJeNnseMblXx TMokazareneil He mnpeBbimaio [IJIK wu
cocraBmsuio (Mr/mm3): @ocdar-uonsr menee 0,4; Kene3o cymmapHO MeHee
0,1; Mapraunen menee 0,01; Cuneny menee 0,001; Kagmuit menee 0,0001;
Hedrenponykrer menee 0,01; denonbr (o6mue) meree 0,025; AHMOHHBIE
ITAB menee 0,01.

B wuccnemyembix mpobax HaOmomanock mpesbimerne [IJK Ha
CIEIYIOIINX POTHHUKAX:

1) Maii: Tpymranka — mnpesbimieane [IJIK mo: uutpar-monam (B 3
paza), kanpluii-uonaMm (moutu B 1,5 pasa), Bona >kectkas; MnbuHCKHI —
npesbimerne 11JIK no: aurpar-unonam (mouru B 2,5 pasa), KaablUi-HOHAM
(mourtu B 1,5 pa3za), panona (mouru B 1,5 pasa), Boma xectkas; MoHammi
KIIF0Y — BCE OIpeleNnsIeMble ToKa3zaTenu B Hopme; Tpu bparma — Bce
omnpenenseMsble nokazarenu B HopMme; ComstHblil kitou — npessiienue [TJK
10: XJIOpUI-HoHaM (B 3 pasa), cyibdar-uonam (B 3,1 pas), Harpuii-noHam (B
4,2 paza), marauii-uonam (B 1,4 pa3), kanpuuii-uonam (B 4,4 pasa), panony
(mmouTH B 3,4 pasa), Bojia KecTKasl.

2) Centsab6pp: Tpymanka — mpessiende [1JIK mo: HuUTpaT-noHam
(moutu B 2,5 pa3za), kanpuuii-uonam (B 1,6 pa3), Mmarauii-uoHam (mo4tu B 1,2
pa3), Boga sxectkasi; MnpnHckuii — npessimenue [1/IK mo: HutpaT-nonam (B
2 pasza), kanplmii-uonam (B 1,5 pasa), pagona (B 1,8 pa3), Boga xkectkas;
MoHaiuii K104 — Bce onpeiensieMble noka3arenu B Hopme; Tpu bparia —
BCE OIpezesieMble MokazaTenn B HopMe; COMSHBIN KIIFOY — IPEBBIIICHNAE
TTJIK mo: xnmopua-uoHam (B 3,2 pasa), cyabdar-uoHam (B 3,2 pasza), HaTpui-
nonam (B 4,5 pasza), MarHuii-uoHam (rmourtu B 1,8 pa3), kanpuuii-uoHam (B 4,5
pasa), pajoHy (mo4rtu B 4,6 pa3), BoJa *ecTKasl.
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3) ®epanb: Tpymanka — npessimenue [IJIK mo: aurpar-uonam (B 3
pasza), kanpluii-uoHam (mourtu B 1,5 pasa), Boga sxecTkast; MnpuHckuit —
npesbimenue I1JIK no: aurpar-uonam (mouru B 2,5 pasza), KalbLuii-noHaM
(moutn B 1,5 paza), pagona (moutu B 1,5 pasa), Boma xectkast; MoHammi
KIII04 — BCE OMpejenseMble MokazaTenud B Hopme; Tpu bparma — Bce
onpenenseMble Tokazarenn B HopMe; ComsHbIi kirtod — npessimienne [1/1K
1o: XJIopuA-uoHaM (B 3 pasa), cynbdar-nonam (B 3,1 pa3), HaTpuii-uoHam (B
4,2 paza), Mmarauii-uonam (B 1,4 pas), kanenuii-noram (B 4,4 pasa), pagoHy
(mouru B 3,4 paza), Bozma >xecTkas [3].

Hcxons u3 MOMyYeHHBIX AAaHHBIE, MOJKHO CAETATh BBIBOJ, YTO BOZBI
poaHukoB Monammii kmou u Tpu bpaTma MoXHO HCHONIB30BaTh B
XO3SICTBEHHO-OBITOBBIX U MMUTHEBBIX LIENAX BECHOM, OCCHBIO U 3UMOH.

B pesynbrare wucciemoBaHus — cOPMYJIHPOBANIM  BBIBOA,  UTO
THIPOXUMHUYECKUH COCTaB POAHUKOBBIX BOJ 3aBUCUT OT BPEMEHHU I'Of1a.

JlutepaTtypa
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Momnonoii yuensiii. — 2022. — No 24 (419). — C. 524-527. — URL:
https://moluch.ru/archive/419/93071/ (nata obpamenus: 27.03.2023).

7. TIHI @ 14.1:2:3.98-97. KonuuecTBEHHBI XWMUYECKUN aHAIN3
BoA. Mertoanka W3MepeHHH OOImIel KEeCTKOCTH B Mpo0ax NPHPOTHBIX U
CTOYHBIX BOJI THTPUMETPUUECKUM METOJIOM.

8. TIHA @ 14.1:2:4.157-99. KonudyecTBeHHBIH XUMUYCCKUIN aHAIH3
BOJ. MeTo/1nKa BBIOTHEHUS] U3MEPEHUN MAaCCOBBIX KOHLUEHTPALIUH.

9. TIHA @ 14.1:2:4.167-2000. KonruecTBEHHBI XUMUYECKUH aHAIIH3
BOJ. MeToInKa BBINIOJHEHUS] U3MEPEHUN MacCOBBIX KOHLEHTpaLUH.

296



CantueBa A.1O., CuBkoBa I'.A.
b® YYHuT, r.bupck, Pb
Cuesxosa I A., k.x.H., Ooyenm
saptieva_ny@mail.ru

OINPEJIEJTEHUE MACCOBOM KOHIIEHTPAIIUU KUCJOT B
BOJHO-CITMPTOBOM 3KCTPAKTE HIMITIOBHUKA

Ha ceromHsumHuil A€Hb aCCOPTUMEHT JIMKEPOBOJOYHBIX W3AEIUI
JIOCTATOYHO MHPOK. [loTpedurens, mpuodbpeTas ToBap, 00paIraecT BHUMaHUE
HE TOJIEKO Ha YMaKOBKY, a TAK)KE Ha COJICpKaHNE U KOMIOHEHTHEIH COCTaB.
Ocoboe BHMMaHHE yHOeIIeTCs TOBapaM C, TaK Ha3bIBACMBIMH,
JIOTIONTHUTEIBHBIME OOHyCaMH, T.€. B COCTaB KOTOPBIX BXOMSAT BEIIECTBA,
obnajaromue Je4yeOHBIMU WM NPOQHIAKTUYECKUMU CBOMCTBaMH. lpu
MIPOM3BOJICTBE TAKMX HAMTUTKOB IIHPOKO MPUMEHICTCS PACTHTEIBEHOE CHIPhE,
JKCTPAKThl KOTOPBIX OO0Nagal0T AHTHOKCUIAHTHON aKTUBHOCTBIO, YTO
TIOBBIIIACT OMOJOTUIECKYIO IIEHHOCTh MUMICBHIX MPOTYKTOB.

CrnuproBaHHBIA ~ MOpc —  moiydaOpukaT  JMKEPOBOIOYHOTO
MIPOM3BOJICTBA, IMOJYYCHHBIA ITyTEM CIIMBAa BOJHO-CIHPTOBOM JKUIKOCTH,
HOHy‘ICHHOﬁ TOCJIC OKCTpAarupoBaHus IMJIOJA0B U ATO] PACTUTEIILHOTO ChIPbA

[3].

Ilenbro paboOTHI ABISETCS aHAINW3 CIIUPTOBAHHBIX MOPCOB Ha OCHOBE
pPacTUTENBFHOTO  CHIPBS,, OONAJAloOIIET0 BBICOKOW  aHTHOKCHUIAAHTHON
AKTHBHOCTbIO, — MOy (aOPUKATOB [UIsl IIPOU3BOJICTBA HOBOTO BHAA N3AETHI
MOHUKEHHOU TOKCUYHOCTH.

CnupToBBIE HKCTPAKTHI PACTUTEIHHOTO CHIPhS HMEIOT CIIOXKHBIN
KOMITOHEHTHBIII COCTaB, B TOM YHCJIE COAEpKaT (PYKTOBBIC KHCIOTHI.
MaccoByro KOHIEHTPAlIMIO THTPYEMBIX KHCIOT B COCTaBe SKCTPaKTa
OTIpeNeNsaN  alUJOMETPUYECKHM METOIOM, KOTOPBIH OCHOBAaH Ha
TUTPOBAaHMU  ONPEJCIIEHHOr0  00beMa  aHAIM3UPYEMOrO  PacTBOpa
THIPOOKHCHIOM  HATPUS O TONYyYeHUs HEHTPaldbHON  peakIud,
yCTaHaBJIMBAEMOM IIPH OMOIIN MHANKATOpa. B kauecTBe nHMKaTOpa Jare
BCETO MCIOJB3YIOT OPOMTHUMOJIOBBIA CHHHH.

OmpenenieHHBIE 00bEM aHATM3UPYEMOT0 pacTBOpa (CIHUPTOBAHHOTO
MOpC IIWMOBHHUKA) MOMEIIAIOT B KOHUYECKYI0 Koy0y BMecTuMocThio 100
cM®, ¢ 100aBlIeHNEM JIMCTHILIMPOBAHHOM BOJBI (JUIS CBETJIOOKDAIIEHHBIX
W3ENTNA WM [T TEMHOOKPAIIEHHBIX M3JIENH ¢ OGONBIINM 00BEMOM).
Conepxxumoe konObl mnepememmBato u  tutpyor 0,1 H pactBopom
THIPOOKHCH HAaTPHsI B MIPUCYTCTBUU OPOMTHMOJIOBOTO CHHETO MHANKATOpA
JIO TTOJTyYEHHsI CBETJIO-3€JIEHOM OKpacku min (eHondranenHa 10 noixydeHus
c1a00-p0O30BOIT OKPACKH.

Bonee ToyHOE yCTaHOBJIEHHE KOHIA TUTPOBAHUS OCYLIECTBIISIIOT IO
MTOSIBJICHHUIO CBETJIO-3€JIEHOW OKpacKy B KarelabHOU Tpode Ha (dapdopoBoii
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[UIACTUHKE MPH UCTIOJIL30BAHMH OPOMTHMOJIOBOTO CHHETO U €l1ab0 pO30BOiA
— MpH KCOJIb30BaHuu (heHonpranenna [2].
MaccoBylo KOHLEHTpamuio TuTpyembix kucior Cy (/100 cm®) B

nepecyere Ha OE3BOHYIO IMMOHHYIO KHUCJIOTY, BBIYHCIISIIOT 0 (hopMyJIe:
_ VK +100 * 0.0064

K= 10

rae V. — o0beM pacTBOpa THUAPOOKHUCH HATPHs, HM3PACXOJOBAHHBIN Ha
THTPOBAHMUE, CM°,
K — nonpaBounslii koadduipent, paBHsiii 1;
100 — mepecyeT MaccoOBOW KOHIICHTPAIMH KUCIIOT;
0,0064 — mMacca TUMOHHO KHCIIOTHI, cOOTBeTCTByomas 1 cm® pacTBopa ¢
(NaOH) = 0,1 mons/cm®,;
10 — 06BEM aHATM3UPYEMOTO M3/ICNHS, B3ATHI Ha THTPOBAHHUE, CM°.

PesynbraTel: cpeaHee 3HAaYCHHE O00BEMa THAPOKCHIA HATPHA,
VIISAIINA HA TATPOBAHUE COCTABUIIO 4,7 MIL.

MaccoBast KOHIIEHTpanust THTpyeMbIX KucioT Cy!

4,7 1% 100 * 0.0064 3
Cx = 10 =0,3r/100 cm

Cornacno geiictyromiemy 'OCT 28539-90 «Coku m1010BO-Sr0AHbIE
CHUpPTOBaHHBIE. TeXHWYECKHE YCIOBHA», B 3aBUCUMOCTH OT BHJIBI CHIPBS
CHHMPTOBAHHBIE MOPCHI JIOJDKHBI UMETh CIIEAyIoNMe (PU3NKO-XMMHUYECKHE
MOKa3aTeI: MaccoBasg KOHIICHTPALUS TUTPYEMBIX KHCIIOT B IepecueTe Ha
JUMOHHYIO KHCJIOTY B MOpcax U3 cBexkero chipbd 0,4-1,5 1/100 cm® u
cymieHHoro ceipbs 0,2-1,5 /100 em3[1].

Takum 00pa3zoM, aHaIM3 MOKa3al COIEP)KaHWE THTPYEMBIX KHCIOT B
BOJIHO-CITMPTOBOM 3KCTPAKTE CYIIEHHBIX IUIOJOB IHUMOBHUKA cocTaBmi 0,3
/100 cm?, uto cooreTcTBYeT nokasaressm [OCT.

Jlurepartypa

1. TOCT 28539-90. TocymapctBeHHBIH cTaHmapT Poccuiickoit
Oeneparn - "COKM  TUIOIOBO-ATOAHBIE CIIMPTOBAHHBIE. |eXHUUYECKHE
ycioBus'.

2. TOCT 32080-2013. TocymapcTBeHHbIH cTaHgapT Poccuiickoit
Oenepanuu "Wznenus nukepoBojgouHsle. [IpaBuia nmpueMKH U METOABI
aHanuza'.

3. Mopeynosa E.M., Llenecosa H.A., Haszaposa FO.C. CrimproBbie
MOpCHI,  OOjajarone  SIPKO  BBIPRKCHHBIMH  aHTHOKCHAAHTHBIMHU
CBOWMCTBaMH, - TIEPCHEKTUBHOE CHIphE JUII MPOHW3BOJCTBA HOBBIX
JMKepoBoouHbIX m3nenuid. / E.M. Moprynosa, H.A. Ilenerosa, }O.C.
Hasaposa // TluiieBasi IpOMBIIIJIEHHOCTh: HayKa W TEXHOJIOTHH. MMHCK,

2013; (3):30-38.
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M3YYEHHUE TEXHOJOI'MX OYUCTKH CTOYHBIX BOJA U
CBSA3AHHBIE C HEU ACIIEKTBI MOHUTOPHHI A BOJbI

AHHOTanusi: B cTatbe cOmOCTaBIeHHI JaHHBIC IO OYMUCTKE CTOYHBIX
BOJ B ycnoBmsAX PecrryOnmku BamkoprocTas ¢ pe3yiapraTaMu MOHHTOPHHTA
YUCTOTHI BOABI. VICIIONB30BaHBI JaHHBIE MOHUTOPHHTA B BOJOXPaHIIIHIIAX
Oacceitna p. Benasi, cmenan mpeaBapuTeNbHBIA BBIBOJ 00 3ddekTuBHOCTH
BJIMSTHHSI IPOBOJIUMBIX MEPOIIPHSTHI 10 OYUCTKE CTOYHBIX.

KaloueBble cinoBa: cmounvie 600bl, 8000XpaHunuuje, MOHUMOPUHS
Kauecmea 600bl, (PUIUKO-XUMUYECKUE NOKA3AMEN.

Jlronu 9acTo BOCIIPHHUMAIOT BO/Y KaK JIOJDKHOE B PErHOHAX, I/ie OHA B
M30bITKE, HO LICHUTCS] B PETHOHAX, I'Jie €€ 3arachl HeBeJIMKH. Bo BceM Mupe
TpPagUIMOHHbIC MCTOYHUKH CHAOXCHUS TPECHOW BOJOW HAXOMATCSA IIOJ
YTPO30i H3-3a U3MEHEHHUS KIIMMaTa, POCTa HaceJIeHus U ypOanm3anui [ 1].

[loHnMaHWe HIOAHCOB OTHOIICHHUS COOOIIECTBA K Pa3IMIHBIM
HUCTOYHHKAM BOJBI - KIIOYEBOH (hakTop MpH IDIAHUPOBAaHUH OyIyIIETro
YIpaBJICHUS BOJHBIMH PECYpCaMH.

XOTs TEXHOJIOTHH OYMCTKH BOBI, HE 3aBHUCSIIUE OT KJIMMaTa, HaJIe)KHO
00ecreynBalOT BBICOKOE KAuecTBO MHTHEBOIl BOJIBI, OOLIECTBEHHOE
MpU3HAHUE JTUX HMCTOYHUKOB TMPEACTaBISIET COOOW CEephe3HYI0 mpobiemy
[2].

MartepuanaoM miis UCCIEIOBAHUN CIY>KMIU TMPOOBI CTOYHBIX BOJI,
cOpachIBaeMbIX B CHCTEMY KaHAIW3alMU T. Y (b, U OYMIICHHBIX CTOYHBIX
BOJ JI0 U mociie cOpoca B p. bemas. Ot6op npo6 (Ttabn. 1) mpoBoawmu B
cootBercTBUM ¢ TpeboBanusimu ['OCT PO 5.592-2000 «Boma. OOmme
TpeboBaHus K 0TOOpPY MPoO».

Tabmuma 1

OpFaHOHeHTI/I"ICCKI/IC I10Ka3aTCJIM CTOYHEBIX BOJ, 10 U IOCJIC OYHNCTKH
TTokazatens J1o ouncTku ITocne ouncTkn
3uma | Becna | Jleto | Ocenp | 3uma | Becna | Jlero | Ocenb
Ipo3pavHoCTh, 15 15 2,0 1,2 3,0 35,0 29 26
cM
3amax, 6amn 4 4 4 4 0 0 0 0
LBeT, cM 10 6 8 11 13 8 10 13
%K} JAHHBIX Ta6J'II/I].[I>I BUOHO, YTO CTOYHBIC BOJBI, IMOCTYIAIOINHUC HA
OUUCTKY, UIMENIH NPO3pavyHOCTh 1,2 — 2,0 cM Ha MPOTSKEHUU BCETO MEpUoja

HCCHGHOB&HHﬁ. CaMbIMU npo3pavyHbIMU CTOYHBIC BOJbI ObLIM B OCEHHUI
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mepuoJl, HamOoyiee MYTHBIMH — B JeTHHH mnepuoa. Ilo 3amaxy He
HAOJIOaTI0Ch OTKIIOHCHHUH OT HOPMATHBHBIX TPEOOBAHHUIA.
Taroke OBUTH M3MEPECHBI JOCTYIHBIC (PH3UKO-XMMUYECKHUE TIOKA3aTeIN
(tabm. 2).
Tabnuma 2
Du3nKO-XUMHYCCKHE TTOKA3aTEIM CTOYHBIX BOJI, IO M IIOCJIE OYHMCTKHU
IToka3arens Jlo ouncTKu Ilocie ouncTku
3uma | Becna | Jleto | Ocennr | 3uma | Becna | Jleto | Ocenn
Temneparypa,°C 19,7 18,1 24,7 23,9 18,3 18,9 25,1 25,0
pH 74 75 7,8 7,6 7,3 75 7,7 7,7
PesynbTarsl nccnenoBaHuil HoKa3aiH, 4TO TEMIIEpaTypa MOCTyNaoIei
CTOYHOH BOJBI B BCCEHHHH, JCTHHH M OCEHHHH CE30HBI TOJa HE HMelIa
OTKJIOHEHUH OT ONTUMAaNIbHBIX BeJM4MH. [Tpy onTManbHOM peakuuu cpesl
9TO SIBJIAETCS OYEHb BAKHBIM YCJIOBHEM JUISl YCIEITHONW OYMCTKU CTOYHBIX
Boa. OpgHako HEOOXOAMMO OTMETHTh, YTO MHHHMAaJbHOE 3HAUYECHUE
temrnepatypsl (18,1°C) Habnronanocs B BECEHHUI IEpHO. 1 OBLIO HAa YPOBHE
HIJKHETO Tmpezena TpeOyemMol BENMYHHBI, MaKCUMAaJIbHOC — B JICTHHH
(24,7°C).
B memom 3((eKTHBHOCTH OYHCTKH CTOYHBIX BOJ CIIEAYET CUHTATh
ynoBierBoputenbHoll. Ha mpemmpustum "YdaBomokanan" nedcTByeT
cucTeMa MEeHeKMEeHTa KadecTBa, cooTBercTByromas ['OCT ISO 9001.

Jlurepartypa

1. Hexwuxosckuii P.A. 'mapomoro-3konorudeckue OCHOBEI BOTHOTO
xoasiiicta. JI. T'uapomereonsnar. - 1990. - 229 c.

2. TapeeB A.M. Peku, o3epa u 0OJIOTHbIE KOMIUIEKCHI PECITYOIIMKH
Bamkoprocran. Ya. I'unewm. - 2014. - 248 c.

3. Tapees A.M., Manveirua M.A., MakcumoBa E.M. OcHOBHbIC
TEH/ICHIINN U3MEHEHUS THAPOXMMHUYECKHUX IOKa3aTeled M HKOJOTHYECKUX
ycrnoBuii B HmkHekamckoMm Bompoxpanwimie // Jlokmaasl bamkupckoro
yauBepcurera. - 2018. — Tom 3. - Nel. — C. 53.

4. PJI52.24.643-2002 ot 06.12.2002 T.
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CTOYHBIE BOJABI IPEAITPUATHUA OAK-YMIIO

AHHOTauMsA. B NaHHOW cTaThe paccMaTpUBAETCS MPOLECC OYMCTKH
CTOYHBIX BOJ, KOJIMYECTBO 3arPS3HAIONINX BEIIECTB W pPEIICHHE MPOoOIeM
cOpoca CTOYHBIX BOJ.

KuroueBrble cnoBa. Kaunaruzayuonnvle cucmemvl, yuaHucmoie Cmoku,
Xpomucmole U KUCTOMHO-WENOUHbIE CMOKU, CMAHYUS Heumpaiusayuu,
OYUCMHBIE COOPYICEHUS, 3ACPAZHAIOUUE 8EeUieCTNEA.

OpHOM W3 NPUYMH 3arpsA3HEHUS OKpYXamollell cpelsl SBISIOTCA
MPOMBIIIICHHBIC MTPEIIPUATHS, KOTOPbIC COPACHIBAIOT JI0 HECKOJBKO THICSY
TOHH B TOJ BPEIHBIX BEIIECTB B BOAHYI0 cpeay. C SKOJOTHUECKOH Hu
OMOJIOTUYECKOH TOUKH 3PEHUS pa3BUTHE W MNPOJBMIKEHHE TaKHX
NpeAnpusITHH, 0e3 OYUCTHBIX COOPY)KEHMH W CTaHIMH HeWTpanu3aluy,
rpO3sT BBIMUPAHUIO BUJIOB U HE MMPUTOJAHOM 1Sl )KU3HU cpeniol. [lo naHHbIM
npeanpustust  OAK-YMIIO  paccmMoTpumM  mpouecc  OYUCTKH U
00e3BpeKMBAaHUS CTOYHBIX BOJ, KOTOphIe cOpackiBaloT B p. bemas
PecniyOnmkn bamkoprocTtaH, a Takke MpPOBENEM aHAIN3 BPEIHBIX LIS
JKUBBIX OPTaHU3MOB BEIIECTB: He(PTEePOXyKTHI, (DEHOIBI, XIOPUIBI, CBUHEII,
KaJIMUH, XPOM.

IIpoyecc obpazosanus cmounvlx 800 HaA NPEONPUAMUU

B oObenuHeHne QYHKIMOHUPYIOT HECKOJIBKO KaHAIM3AIIMOHHBIX
CUCTEM:

1. beIToBast KaHAIM3AIMOHHAS CUCTEMA;

2. JluBHeBas KaHAIM3AI[MOHHAS CHCTEMA;

3. XuMH4eCcKHU-3arps3sHeHHAsT KaHATN3aIMOHHAS CUCTEMA.

IMomumo »3TOrO, O00pa3’yrOTCS CTOKH OT TajJbBAHUYCCKHX IIEXOB,
KOTOpBIE JEJIAT Ha 3 BUJA, IOCTYIMAIOUIUX HA CTAHLIUIO HEUTpaIN3alliu:

1) unanucTeie;

2) XpOMUCTEIE;

3) KUCIIOTHO-IIEIOYHBIC;

Luanucmoie cmoxu

OO0pa3yroTcs B X0/€ TPOMBIBKH JeTallell He KOHIICHTPUPOBAHHBIM
LMaHUCTBIM PACTBOPOM B CIIELMAIbHBIX BaHHAX, KOTOPbIE MEHSIOT pa3 B
necsitrtetne. OCHOBHBIM HEJTOCTATKOM ITHAHUCTHIX BAaHH SIBISETCS TO, 9TO
BXOSIINI B UX COCTAB [IMAHUCTHIN HATPHUI UM IUAHUCTHIN KAJIUN SIBJISIOTCS
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CWIBHEHIIUMH  siaMu, paboTa C KOTOphIMH  TpeOyeT  OONbIIon
OCTOPOKHOCTH [2].

Xpomucmule u KUCTOMHO-WENI0YHbIE CHOKU

XpOMHUCTBIC CTOYHBIC BOJBI OOpa3yrOTCA TMOCIE XPOMHPOBAHUS,
XpOMAaTUPOBAHHUS, OCBCTICHHS U TpaBlicHus. Kucipie mocie nekanupoBaHus
W TPaBJCHHUSA, COIACPKAT B OCHOBHOM COJITHYIO, CEPHYIO, peXe a30THYIO U
¢dochopryro kucnotsl. [lemounsie CTOYHBIE BOIBI BKIIOYAIOT POMBIBHBIE
BOJIBI ITOCTIE 00€3KUPUBAHISL, MOWKH, IEIOYHBIX TAIbBAHOIIOKPHITHH.

B pesynaprate aHammza OOBEMOB CTOYHBIX BOJX TPEANIPHATHE
pa3paboTao CIeIYIONIYI0 TEXHOJIOTHIO OYHUCTKH.

Onucanue mexHon02u4ecKo2o npoyeccd

XpOMI/ICTLIe, KHUCJIBIC U IICJIOYHBIC CTOKH CMCIUINBAKOTCA Yallce BCECro B
OJIMH PacTBOP, 3aTeM IOCTYMAIOT Ha CTaHIMIO HeWrtpanusanmu. [Ipouecc
00e3BpEe)KMBaHUSI CTOKA IOCTPOCH HA BOCCTAHOBJICHHE IIECTHBAJICHTHOTO
XpoMma 10 TpexBajeHTHoro. CHayana pactBop aoBoasar ao pH 2, morom
nobapnsoT 12% nucyabQum HATpUs, MEPEMEIIMBAIOT, YTOOBI MPOHU30IILIIA
peakuusi BOCCTaHOBJIEHHS Xpoma. Ha mpoTsbKkeHHe peakuuu OTOHparoT
mpoOBl W KOHTPOJUPYIOT MpPOIlecC BOCCTAHOBICHUS Xpoma. Tak Kak B
pacTBope ecTh U APYTHE SJIEMEHTHI, TAKUE KaK Me]b, ATFOMUHUH, IIMHK U Ap.,
nobasisieTcs pactBop 12% combl, TsDKENbIe METaJUTBl IPEBPAIIalOTCs B COJIN
KapOOHATOB, KOTOPBIE Majl0 PAacTBOPUMEBI, HO HEJOCTATOYHO TSDKEIBIE,
9T00BI ymacTh Ha 1gHO. Ocak B pacTBOpPE C COAOH MOIYYarOTCS
BO3AYIIHBIMH, IJIAaBAaOT B TOJILIC. IIJ'IH TOTO, qTO0BI MX OCaJJUTh HaA IHO,
BIIPBICKUBAIOT KOAryJsHTH. KOaryJasHT NpUKpenysieTcs K BO3AYIIHOMY
0CaKy M YKPYIHSICTCS, OJIHOBPEMEHHO J00aBISAIOT ()JIOAKYJSHTHI, OHHU
CHOCOOCTBYIOT HAJMIIAHUIO OCAIKOB K KOAryJIALIMOHHOMY LEHTPY, HaOupast
IIPU 3TOM Maccy U CITyCKalOTCs Ha JIHO.

Janee Boma oTmpasiseTcs Ha GIIOTAIIUIO. JTO MPOLECC, TPH KOTOPOM
IIOTOKU BO3[yXa BBITAIKABAIOT OCAJOK Ha TIOBEPXHOCTH BOJAEL. Bech
00pa30BaBIIMIACA NIIaM HWACT B IINIAKOHAKONHTENb. Ero OTKUMAIOT,
MPOIECKUBAIOT M TIOJIYYAeTCS CYyXOW OCTaTOK, KOTOPBIA CKIAJUPYIOT B
OOJIBIIME MEIIKU ¥ Be3yT HA YTHIIN3AIUIO.

OcBeTiicHHasT BOAAa MPOXOIUT JOOYHCTKY dYepe3 abcopOent. Ha
aKTUBHBIX [EHTpaxX aOcopOCHTa TIPOHMCXOIWT 3aMEIICHHE TSKEIBIX
METaJIOB.

Best oOe3BpexkeHHasi Boja M BOJA C KaHAIU3ALMOHHBIX CHCTEM
MIPEATIPUATHS TIOCTYMaeT Ha MeXaHW4IecKrue OuucTHBIE coopyxerus (MOC),
TJIe HAET OYMCTKA OT KPYITHOTO MYycCOpa, ecKa, KpYIMHON B3BECH, OTIUCTKA
oT TsoKenbIX (ppakumii HedTenpoaykroB. Crounsie Boawl mocie MOC mo
HATIOPHOMY KOJUIEKTOpY cOpachIBatoTcs B p. bemas.
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Yuer KoaudyecTBa COpachIBAGMBIX OYHMIICHHBIX CTOYHBIX BOJ
MPOU3BOJUTCA HAa HACOCHON CTAaHIMM OUUCTHBIX COOPYXEHUH mepen
copocom ux B p. bemnyro.

[TokazaTenu Ka4decTBa OUYMILEHHBIX CTOYHBIX BOJA U 3()(PEKTHBHOCTH
ounctku 3a 2017-2021rr. mocie MOC OJIK-YMIIO B p. benast npuseneHs!
B TaOmume 1.

Tabmmma 1
XapaKTepHUCTHKa pabOThl OUHCTHBIX COOPYKEHHH
Ne IIpoextH DaKTUUECKUX PACX0J], KOHLEHTPALUH
Hawnmenosa
/ o En.usm bl 3arps3HSIOLIKX BELIECTB
I e mammmie | 2017 | 2018 | 2019 | 2020 | 2021
3
M°/cyT 30000 8188 | 8216 | 8217 | 8216 | 6507
1 IIpoexTHas
MOITHOCTH ThIC. M3/ 10950.0 2988, 2998, 2999, 2999, 2375,
cyT ! 71 93 32 10 30
BXOJT
, | Hegrenpon /e 42 1625 | 1,75 | 1,615 | 1,68 | 1,575
b BBIXOZL 3,0 0456 | 0,449 | 0442 | 0432 | 0428
Mr/am
BXOAL 125 27,61 | 30,49 | 314 | 3536 | 35,88
3 Bsgewmennsl | Mr/am
© BEIMICCTBA | BLIXOL 20 104 | 975 | 1043 | 10,67 | 11,01
Mr/aM

W3 npencraBieHHON TaOIUIBI BUAHO, YTO COJIEPIKAHUE 3aTPSI3HAIOMINX
BEILIECTB B OYMIIEHHBIX CTOYHBIX BOJIaX M0 HE(TENPOAYKTaM, B3BELICHHBIM
BEILIECTBAM HYIKE ITPOCKTHBIX JaHHBIX.

CpaBHUTENBHBIN aHAM3 IOKAa3bIBAET, YTO OYUCTHBIE COOPYKEHHMS
paboTaloT B TPOEKTHOM pEXHME U  COOTBETCTBYIOT IPOEKTHBIM
nokazateisM. Ho kakasi-To yacte HeTenpoayKTOB BCE paBHO Ha BBIXOJE
NoMnajaeT B BOLY, II03TOMY HEOOXOANMO JIOOUHUIIATh TAKyO BOJY.

B Tabmune 2 mnpuBeneHa CpeaHssi KOHIEHTpaUUs 3arps3HAIOMINX
BEILIECTB I10CJIE OYMCTHBIX COOpyskeHHuH. [IpencraBieHsl HeOnaronpusTHoIE
rojia, KOrja KOHIEHTPALMs BPEIHBIX BEIIECTB IIPEBBIMNIANA IPEAeIbHO-
JIOIYCTHMbIE KOHIIEHTPALIUH.

Ha BBIXO#E€ M3 OYHMCTHBIX COODPYKEHHH 3arpsi3HAIOIINE BEIIECTBA!
HeQTENPOAYKTHI, KaAMHH, XpoM 6+, XxpoMm 3+ mpessrmatoT HopMel [1/IK u
nonazaas B p. bemas 3arpsasusioT ee. Tspkenmsle METaIBl M HEPACTBOPUMEIE
BEIIIeCTBA NPUBOIAT K MHUKPOOMOJOTHYECKHM 3a00JIeBaHUSIM oOmTaTeneit
BOJHOM CpeJbl U 4ETOBEKA, a TAK)KE HETAaTHBHO CKA3bIBACTCSl HA COCTOSIHUE
OKpyxaromei cpensl. HazemMHbIe XHUBOTHBIE, YMOTpeOJIsisi BOAY U3 PeK,
OTPABJIIOTCS U 9TO MOXKET NPUBECTH K JIETAJIBHOMY UCXOJTY.
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Tabnuma 2
JlnHaMuKa cpeHeil KOHIICHTPALUY 3arpsI3HSFOIIUX BEIICCTB MOCIIEe
OYHUCTKH CTOYHBIX BOJ

HaumenoBanue KoHueHTpaius, Mr/i TI1K,
2011 2016 2020 2021 MI/11

HedrenpoaykTst 0,41 0,442 0,429 0,426 0,3
Xnopuist 92,9 138,16 142,58 1473 350
Denon 0,000 0,000 0,000 0,000 0,001
Kagmuit 0,002 0,0042 0,0051 0,0051 0,001
CauHenl 0,001 0,000 0,000 0,000 0,03
Xpom 6+ 0,016 0,0158 0,0173 0,0172 0,01
Xpom 3+ 0,029 0,0307 0,0514 0,0533 0,05

CTOKM TpoIemye BEIIICONUCAaHHBIC ITANBI OYUCTKH MOTYT HOHTH B
00opoT. [y 3TOro HY’>KHO CO3/1aTh 3aMKHYTHIH Bogooboport. ITotpedyercs
MIPUMEHEHNE MEMOpPaHHBIX TEXHOJIOTHH, @ IMEHHO 0OpaTHOOCMOTHYECKOTO
pasnenenus. [Ipu opraHu3anmy Takoi CXeMbI BO3MOXKeH Bo3BpaT 10 90-95%
BOJIBI B IIPOM3BOJICTBO Ha MPUTOTOBIECHUE HOBBIX pabOUYNX PacTBOPOB M Ha
IIPOMBIBHBIE omeparui [1].

Takum o6pa3oM, NpennpuaTHe MOKET UCIOIb30BaTh BOAY MOBTOPHO,
9TO YMEHBIIHUT €€ MOTpebsieHHe M CHU3UT KOHLEHTPAIHIO 3arpS3HSIONINX
BelecTs B p. benas.

JlutepaTtypa
1. Ouncrtka cTouHBIX BOA. CTOYHBIE BOIBI TAIBBAHWYECKUX
MIPOU3BOJICTB [DnekTponHblil  pecypc]. —  Pexum Joctyna:

https://mfmc.ru/info/articles/ochistka-stochnykh-vod-stochnye-vody-
galvanicheskikh-proizvodstv/ ([lata obpamenus: 17.04.2023).

2. DHIMKIIONEANS IO MammrHOCTpoeHHI0 X XL [DnekTpoHHEIH pecypc].
— Pexum moctyma: https://mash-xxl.info/info/326647/ (dara oOpamieHus:
18.04.2023).
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COJIEPKAHUE TSKEJIbIX METAJIJIOB B PEKE XY/IOJIA3
I'OPOJIA CUBA PB

3arps3HEHHE BOIHBIX OOBEKTOB B TOpPOJaX OOBIYHO BBI3BAHO
MPOMBINIICHHBIMA ~ OTXOJAMH, BpEIHBIMHA BEUICCTBAMH, OTpPaBICHUEM
MUIICBBIMA U OBITOBBIMH OTXOJaMH, a TakKKe HW3MEHCHHEM XUMHUYECKOU
KOHCTUTYIIUN BOJHBIX OOBEKTOB, MPUMEHICMBIX B MPOMBIIUICHHOCTH. JTH
BEIIECTBAa MOTYT IOpa)kaTh BOTHBIC OHOJOTHYECCKHE PECYpCHI, MCKaXKaTh
Ouopa3HooOpa3ue W NPUBECTH K aHOMAIBLHOMY IPUPOCTY PAaCTCHUH WM
Bogopocaeil. [3]

BonHble 00BEKTHI MOTYT 3arpsi3HATHCS XMMHUYECKHMH BEIIECCTBAMH,
OTXOJIaMH ) KMBOTHOTO IIPOUCXOXKJCHHS, OUOJIOTMUECKHMH BEIECTBAMHU,
CTOYHBIMHM BOJIaMH, IPUPOJIHBIMH 3arps3HEHUSIMH, MBUIBI0 U Ta30BBIMH
orxonamu. [1]

Topox Cubaii siBisseTCSI KPYIHBIM HACEJICHHBIM ITYHKTOM 3aypaiibs
PecniyOnmkn BamikoproctaH, Tae pa3BUTO TOPHOPYIHOE MPOU3BOJACTBO, B
CBS3M, C YEM XapaKTepHBI 3KOJOTHYCCKHE TIPOOJIEMBI, CBSI3aHHBIC C
3arpsi3HEHUEM 00BEKTOB OKPYIKAFOIIEH CpeIbl TSHKEIBIMU METaIUTaAMHU.

OCHOBHBIM HCTOYHHKOM 3arpsA3HCHHS OKPY)KAIOMICH CPEIbl SBIACTCS
3aypanbckass TOLl wu Cubaiickuit ¢unman  YyaauHCKOrO TrOpHO-
000raTUTeNIbHOrO KOMOWHAaTa B COCTaB, KOTOPOTO BXOMASAT Kapbephl,
MOA3EMHbIE PYAHUKH, OTBajbl, XBOCTOXPAHWIHIIA, OOOraTUTENbHAs
(dabpuka. 3arpssnenune T. Cubalf TSOKENIBIMH MeETajUlaMH CBS3aHO C
AHTPOIIOTEHHOW JICATENbHOCTBIO M OTJIMYACTCS PA3IMUHON CTENeHbIo
KOHIEHTPAlMK. B 1MoYBax BbISBIECHBI BHICOKHE KOHIIEHTPALMH BAJOBBIX H
noBIKHBIX Gopm Cu, Zn, Ni, Mn, Cd.

Junst or6opa 00pa3oB BOABI ITOATOTOBHIIM YUCTYIO €eMKOCTH 0OBEMOM
0,5 1, B KOTOpO¥1 OBLTA MUTHEBAst HeTa3MpOBaHHAs Boja Oe3 nobasok. [lepen
HaIrOJIHEHHEM €MKOCTh BOZBI B HCCIEIyeMOH TOYKE, MPOMBUIM TOH >Ke
BOJIOM, KoTopas Obula coOpaHa Juii  u3y4deHus. EMkocTh C
COOTBETCTBYIOIIMMH HaJIIMCSIMM OTIPAaBHJIM Ha aHAIM3BI B JIAOOPATOPHIO
bupckoro ¢unmana YYHuT «Jlabopatopust 3KOJIOTHYECKOTO MOHUTOPHHTA
(HDU3UKO-XUMHUYECKHX 3arps3HeHHI OKpyxkaroriei cpeap. Conepkanue Cu,
Zn, Mn (Mr/kr) B o0pa3max BOABI OMNPEACTSUIM METOJOM aTOMHOM
abcopOmuu.
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Jlns omeHku KadecTBa BOJABl p. XyAosla3 pPYKOBOJCTBOBAJIUCH
CIeQyIOUMMH  HOpPMaTHBHBIMH  gokymeHTamusmu: ['H u  Ilpuxas
MHUHHCTEPCTBA CEIBCKOTO X03siticTBa PD. [4]

CornacHo mpukazy MHHHCTEpPCTBa celbckoro xossiictea PO ot 13
nexadps 2016 roga Ne552 nmpezenbHO TOITyCTUMBbIE KOHIIEHTPALUH BPEAHBIX
BEIIECTB B BOAAX BOAHBIX OOBEKTOB PHIOOXO3AICTBEHHOTO HA3HAYCHUS
IIPeACTaBICHBI B TAOIHIE 1.

B xozme otbopa mpob, MpOBENCHHBIX B J1a00OPaTOpUH HA TEPPUTOPHU
Bupckoro ¢ummana YYHuT, Obumi BBEIABICHBI CIEAYIONINE IOKa3aTEIN
MIPEAEIBHO 0y CTUMBIX KOHIIEHTPALUH MOKa3aHbl B Ta0uuie 1.

Tab6muma 1
IIpenensHO AOMYCTHUMbIE KOHIICHTPALUH TSXKEIIBIX METAJIIOB U
Pe3yIbTaThl IPOO BOIBI

Tspxenbie MeTaUTBI Pesynbrarsl, MAK, mr/am®
mr/ov®
Cu 0,003 0,001
Zn 0,02 0,01
Mn 0,06 0,01

[To pe3ynbTaTam mpo6 BOABI MOXKHO 3aMETHUTh, YTO COJEpIKaHUE MU
IIPEBBICUIIO B 3 pa3a, IIMHKA B 2, a MapraHua B 6 pas.

Takum 00pa3oM, MOKHO CJIeJIaTh BBIBOJ, YTO COJCPXAHUE TKEIBIX
MeTauIoB p. XyAaia3 MpeBhIIIacT MPeAeIbHO JOMYCTUMBIC KOHIICHTPAIHH.
OOBsCHIETCSA 3TO TEM, YTO BOAOEMBI PACIIOJIOKEHHBIC BOJIU3U TOPOIOB U
MPOMBINUICHHBIX TPEANPHUATHN HWCHIBITHIBAIOT Ha ce0e aHTPOIIOTCHHYIO
HATPY3KY, KOTOpasi BRIPAKaeTCs B MIOBBHIIICHUH COJICPKaHHSI METAILIOB.

Jlutepatypa

1. Boansrit koaekc Poccuiickoii @eneparuu oT 03.06.2006 Ne74-D3

2. Tanpnepun, M.B. O01as skosorusi: YueOHuk / M. B. Tanbnepus.
—M.: ®opym, 2016. — 336 C.

3. Tomuupia, A. H. IIpoMbllnuieHHas 3KOJOTUSL W MOHHUTOPUHT
3arpsi3HeHUs] NpUpPoHOit cpenbl: yueOnuk / A. H. Uer. — 2—e u3a., ucnp. —
M.: UznarensctBo OHukce, 2010. — 336 c.

4. Tlpukaz MuHncrepcTBa ceibckoro xossiicra PD Ne 552 ot
13.12.2016 T

5. ®enepanbubiii 3akoH ot 10.01.2002 Ne 7-03 (pex. ot 27.12.2019)
«O0 oxpaHe OKpYy KaroIeil cpeab».
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HOPMATHUBHO-ITPABOBOE PET'YJIMPOBAHUE U
OBECIHHEYEHHME KOHTPOJISI KAYECTBA BOJIHbBIX
OBBEKTOB B 'OPOJIE CUBAW PECITYBJINKHA
BAIIKOPTOCTAH

DKOJIOTHYECKOE COCTOSIHHE INPOMBIIUICHHBIX TOPOJOB TOCTaTOYHO
HECTaOWIBFHO M B HACTOSIEE BPEMs BBICOKOE 3arps3HCHHE OKPYIKarolei
cpensl MPEACTaBIsIeT OCHOBHYIO YTpo3y ISl 3J0pOBBS M 0€301MacHOCTH
MECTHBIX JKUTEJICH.

Cubait — HeOompmoit ropox B Pecrmybnuke bamxoprocras,
pacroJiokeHHbI Ha Tepputopuu bankupckoro 3aypaibs. ['opon sBisercs
MPOMBILUICHHBIM, TaK KaK Ha TEPPUTOPUM HAXOJATCS 3aBOJ| MO JTOOBIUU U
MPOU3BOJACTBY M€IM M 3050Ta. B Xole aHTPONOTreHHOW Harpy3ku
YXyALIaeTCsl OKpY Karomiast IpUPOIHAs Cpeaa.

Koncturynuss PO sBiseTcss MOKYMEHTOM, KOTOpas YCTaHABIHBACT
MPaBO YEIIOBEKa Ha OJATONPHUATHYIO OKPYKAMIIYI0 Cpery, JOCTOBEPHYIO
HHPOPMALINIO 0 €€ COCTOSIHUU M Ha BO3MEIICHUH yIiep0a, IPUIHNHECHHOTO
€ro 3/J0POBBIO WIIK UMYIIECTBY IKOJIOMHIECKUM MTPpaBOHApyIIeHHeM. [5]

OenepanpHblii 3ak0H «O0 oxpaHe aTMOC(HEpHOrO BO3IyXa» OT
10.01.2002 N 7-®3 rmacur 00 cOOJIOJCHHE TMpaBa 4YeJOBEKa Ha
OJIarONpUATHYIO OKPYXKAaIOIIyl0 Cpeny, oOecreueHue OIaronpusTHBIX
YCIIOBHH >KH3HEHEATENbHOCTH YENOBEKa M OXpaHe, BOCIPOM3BOJICTBE U
panMoHAIHPHOM HCIIOJIB30BAaHUH TPHPOJHBIX PECYPCOB KaK HEOOXOANMBIE
ycioBus ~ oOecriedeHHs ~ ONArompHSITHOM — OKpYyXKalomeW Ccpeabl ¢
9KOJIOTUYECKOM Ge3omacHocTH. [9]

"Boausiii kogexkc Poccuiickoit @eaepanuun” ot 03.06.2006 N 74-D3
pEryJMpyeT BOJIHBIE OTHOIIGHHWS MCXOJS W3 TPEICTaBICHHS O BOJHOM
00beKTe Kak O BaKHEHIIEH COCTaBHOW 4YacTH OKpY’)Kalolled cpenpl,
HCIIOJIE3YEMOM YEJIOBEKOM JUISL IMYHBIX M OBITOBBIX HYXJI, OCYIICCTBICHUS
XO35UCTBEHHON U MHOM JAesaTenbHOCTH. [1]

[TocranoBnenune [ 1aBHOTO TOCYTapCTBEHHOTO CaHUTapHOTO Bpada PO
ot 28 staBapst 2021 1. N 3 «O0 yTBepKAeHUHN CAaHUTAPHBIX MPABWI U HOPM
CanlTuH Ne 2.1.3684-21 «CaHUTapHO-3TTUACMHOIOTHUYECKHE TPEOOBAHUS K
BOIHBIM 00BekTam». CoIep KuT B cede, YTO KaueCTBO BOBI IIOBEPXHOCTHBIX
1 TIO/I36MHBIX BOIHBIX OOBEKTOB, TOJDKHO COOTBETCTBOBATH THTHEHUIECKUM
HOPMaTHBaM B 3aBUCHMOCTH OT BHIa UCIIOJIb30BaHMs. [8]

307



3akon PecryOnuku bamkopropcran ot 28 okrsiopst 1992 rona N BC-
13/28 rmacutr o ToMm, uto PB ocylecTBisieT Ha CBOEH TEpPHUTOPUH
JeATeNIbHOCTh, ~ HANpaBJICHHYIO Ha COXpaHeHWe Oe3omacHoil  aus
CYLIECTBOBAHUS )KUBON M HEXKUBOM IIPUPOABI OKPY>KAFOLIEH CPeJIbl, 3aIlUTy
KM3HM M 3JI0POBbSl HAceJEeHUs OT OTPULATENHFHOIO BO3ICHCTBHA,
00YCIIOBIICHHOTO 3arps3HEHHEM OKpykarotiei cpemst. [10]

TTocranoBnenne or 14.10.2021 roma N 516 «O co3mannu 0co00
OXpaHAEMOW TIPHUPOTHONW TEPPUTOPHU PECIyOIMKAHCKOTO 3HAYCHHUS B
MYHHUIUITATEHOM paiione baiiMakckuit paiion PecryOnnkn bamkopTtoctany.
Ha Tteppuropun mamstHuka mpuponsl «O3epa Tamkac» NTpOU3BOAUTH
pa3paboTKy TEPPUTOPHANBHBIX KOMIUICKCHBIX CXEM 3eMJICYCTpOicTBA H
pailoHHON TUIAHUPOBKHU C YYETOM pPEKHMa 0CO00 OXpaHSIeMOH MPUPOIHON
Tepputopui. [7]

[Monoxxenne o  naboparopuy  SKOJOTMYECKOTO  MOHHTOPHHIA
«JlabopaTopusi  KOJOTMYECKOTO  MOHHMTOPHMHTA  (PU3MKO-XHMMHUYECKHX
3arps3HEHUH OKpYIKarolel cpeasn». [6]

Vcxons U3 JOKyMEHTOB, PUBENICHHBIX BBIIIE, MOXHO CAEIaTh BHIBOJ,
YTO HOPMATHUBHO-TIpaBOBas 0a3a HEOOXOIMMa Ui MPOBEICHHUS KOHTPOILSI
HaJI COCTOSHHEM BOJHBIX OOBEKTOB Ha TEPPUTOPUU TOPOJCKOTO OKpyTa
Cubait. Ho cremyert ydects TOT (akT, 9TO JaHHAS TOKYMEHTAIUS HE CTOUT
HAa MECTE U C KKIBIM r0JIOM OHa OOHOBJISIETCSI.

JlutepaTtypa

1. "Bognsrii konekce Poccuiickoit @eneparuu ot 03.06.2006 N 74-D3
(pexn. ot 01.05.2022)

2. 3akon Pecny6nuku bamkoprocran ot 28 oktsi0ps 1992 rona N BC-
13/28.

3. Koncruryuus Poccuiickoii deneparyn

4. TlonoxkeHne o J1adOPATOPHHM DKOJOTHYECKOTO MOHHTOPHHTA
«JlabopaTopusi  SKOJOrMYECKOTO  MOHHMTOPHMHTA  (PU3MKO-XMMHYECKHX
3arpsiI3HEHUH OKpYXKaIOIEH cpebh»

5. Tlocranoenenue ot 14.10.2021 roma N 516 «O co3manuum 0co60
OXpaHseMOH NPUPOJHON TEPPUTOPHH PECITYOJMKAHCKOTO 3HAYEHHS B
MYHHUIUIAJIBHOM paiioHe baiimakckuii paiion Pecry6niku bamkoproctam»

6. CanlluH Ne 2.1.3684-21 «CaHUTapHO-3MHUICMUAOIOTHICCKUE
TpeOOBaHUS K BOJHBIM OOBEKTaM»

7. ®epepanmpHblii 3ak0oH oT 10.01.2002 Ne 7-®3 «0O06 oxpane
OKpYKarolen cpeab».

8. Dxomormueckuii komekc PecmyOnumkm BamkoprocraH. 3akoH
Pecny6iuku Bamkopropcran ot 28 okrsaops 1992 roga N BC-13/28.
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ONPEJIEJIEHUE AHAJIUTUYECKHUX NOKA3ATEJIEN

ATMOC®EPHOI'O BO31YXA HA TEPPUTOPUU A3C

«BAIIHE®Tb» I'. BJIAT'OBEIIEHCKA PECITYBJIUKHN
BAIIKOPTOCTAH

Ha ceropgasmuuii neHp HaOMIOAAeTCs €XErofHOE yBEIHUYCHHUE
aBTOTPAHCIOPTHBIX CPEICTB, MO3TOMY M3YyYEHHE BIHMSIHUS aBTOTPAHCIOPTa
Ha OKPYXKAIOMIYIO CPely SIBISIETCS aKTYaJIbHOHM NMpo0ieMoii. DKoJIornyecKkoe
cocrosaue  A3C  ompenensercss — COBOKYNHOCTBIO  3arpsi3HEHMH,
MOCTYMAIOIIUX OT aBTOMOOWIEH BO BpEeMsi UX HaXOXJCHHUS Ha TEPPUTOPUH
3alpaBOYHOM CTaHIMU. DTH 3arpsisHEHUs! GOPMHUPYIOTCS OTPabOTaHHBIMU
razaMiy aBTOMOOMIIbHBIX )lBHFaTeHeﬁ, B PE3YJIbTATEC YTCUCK TOIIJIMBA U MacCelJl,
TPsI3bI0 C KY30BOB aBTOMOOwMIE#  T.1. [1].

ATMoc(hepHBI BO3IyX SBISETCS BaXKHOM >KM3HeoOecreuuBaromei
Cpezoi M IpeAcTaBisieT co00i CMeCh Ta30B M a3p030JIeH MIPU3EMHOTO CII0s
atMocdepsl. [3]. A3po3osbHbIe M Ta3000pa3HbIe 3arpsA3HAIOIINE BENISCTBA
MOCTYMalOT B aTMocgepy, a OosbIuas 4acTh W3 HUX PAaCHpOCTpaHsAeTCs B
BO3Iyxe TIyTeM paccenBaHus. OJIHMMH U3 TJaBHBIX HCTOYHHKOB
3arpsi3HEHUs  aTMOC(EPHOTO  BO3AyXa  SBIAIOTCS  BBIXJIOIIHBIE — Ta3bl
aBTOMOOWJIBHOTO TPaHCIIOpTa.

ITpu mporneccax cropaHus TOIUIMBA HauOoJiee CHUIIBHOE 3arps3HeHHE
NPU3EMHOI0 CJIoS.  aTMOc(epbl IPOMCXOAUT B CIEACTBUH LIMPOKOTO
pacnpocTpaHeHUs] B HUX aBTOTPAHCIIOPTHBIX CpeAacTB, TOLl, KOTeNbHBIX H
JIPYTUX YHEPTETHYECKUX YCTAHOBOK, paOOTAIONINX HA IW3EJIHHOM TOIUIUBE,
OeH3uHe, yriie, Ma3yTe U IPUPOIHOM rase [2].

OObeKkTaMH HM3YyYeHHs SIBISICTCS aTMOC(EpHBIH BO3AYyX TEPPUTOPHHU
nByx A3C:

Oobekt Ne 1 — rteppuropuss A3C «bammedTts» r. bnarosemencka
Pecny6oimku Bamkoprocran, yiumma Cenosa, 125;

O0bekt Ne 2 — rteppuropuss A3C «bamnedTts» r. brarosemencka
Pecry6mkn bamkoprocran, ynuna Conunanucrideckas, S1.

PesynbpTaThl HCHBITAHUN MOKA3aJId, YTO BO31yX HA TEPPUTOPHUM JBYX
A3C «bamuedTth» . baroBemencka Pb coorBercTByer manusiv CanlluH
1.2.3685-21 «I'urueHUYECKHEe HOPMATHBBI M TPEOOBaHMS K OOECICUCHHUIO
Oe3omacHOCTH W (WiM) OE3BPEAHOCTH I YeloBeka (aKTOpPOB Cpeibl
oburanusm». OIHAKO MOXKHO 3aMETHTh, 9TO TIpoOa Ne 1 mMmeert OoJiee HU3KHE
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MOKa3aTe, MO0 CpaBHEHUIO ¢ MpoOod Ne2 — 3T0 0OBsICHSIETCS TeM, YTO
0o0bekT Nel pacrionaraercs B yacTd ropoJia, a 00beKT Ne2 B MPOMBIIUICHHON
YacTH, T7le HAXOAATCS 3aBObI, KOTOPBIE 3arps3HIIOT aTMOC(EPHBIN BO3IYX
Pa3IMYHBIMU Ia3aMH.

Tabuuma 1
PesynbTaThl HccaeoBaHus aTMOC(EpHOTo BO3ayXa
AHanmupyemsIit CpenHee 3HaYCHUH
Ne OKa3aTenb nokasateneit (mr/m>) IAK
ITpo6a Nel ITpo6a Ne2 (mr/m°)
1 Amdatuaeckue
YTIEBOIOPOIBI 186,0 249,0 300,0
(Cs — C1o)
2 Oxkcun yriepona (CO) 1,18 1,22 20,0
3 Juokcun cepsl (SO7) 0,13 0,28 10,0

Oba oObekTa WCCIENOBAaHHA WMEIOT BBICOKYIO 3arpy’KEHHOCTP
aBToTpaHcmoproM. OKcHI yriiepoia SBISETCS MPOTYKTOM HEMOIHOTO
CropaHusi TOIUIMBA B JIBUTATEJSIX aBTOTPAHCIOPTa, UMEHHO IOITOMY Ha
JMAHHBIX y4yacTKax HaOmomaeTcs comepxkanue raza CO B aTtmochepHOM
BO3IyXE€.

Conepxanne SO, B atMoc(hepHOM BO3/yXe, BEPOSTHO, 00YCIOBICHO
BBIOpOCaMH aBTOTpaHCIOpTa, Tak Kak okcua cepbl (IV) Bhyzenmsiercs B
IpoIiecce CrOpaHus TOIUINBA, KOTOPOE COICPIKUT Cepy.

YTneBogopoasl CIOCOOHBI MOMAAaTh B aTMOC(HEPHBIH BO3IYX B BHIC
HecropeBmiero Tormiuea. ComepkaHue anmnpaTHISCKUX YTICBOAOPOIOB
HAXOJAWTCS B mpenenax gonyctuMbix 3HadeHuid [IJIK. Oxgrako B mpode Ne2
oTMevaeTcsi OoJjiee BEICOKOE HMX COJEpXKaHWE B OTHYHe OT MpoOsr Nel —
NIPUYMHOIN BBIOPOCOB YTJIEBOJOPOIOB C BBIXJOIHBIMH Ta3aMH SIBISIETCS
HETIOJTHOE CTOPaHue TOIIMBA U HEJOCTAaTOK KUCIOPO/Ia.

Jlurepartypa

1. HenucoB B. B. Dkojorus ropoma: yde6Hoe mocobme / B. B.
Henncos. — M.: UKL «MapT», 2008. — 832 c.

2. Kyko B. U., T'opbynoBa JI. H., CeBactbsinoB C. B. Ouenka
BO3CHWCTBUS TPAHCIOPTHO-IOPOKHOTO KOMITIIEKCA Ha OKPYKAIOIIYIO CPeay:
yuebHoe mocobue. Kumura 1 / B. U. XKykos, JI. H. T'opbynosa, C. B.
CeBactbsiHOB. — KpacHosipck: Cub. penep. yu-t, 2012. — 784 c.

3. JlecunkoBa B. A. HopmwupoBanume u ynpaBieHHE KaueCTBOM
OKpY’Kalolle cpeibl: yueOHoe nmocodue Jyist OakanaBpos / B. A. JlecHukosa.
— M.: Jupexr-Menua, 2015. — 173 c.
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®daiizpaxmanosa JI.P., T'muaynnuna K.P.

MBOYVY COIII ¢. Mcmannoso MP [ropTronuHckuil paifon
K.0.n. Annaposa O.H., b® YYHuT, 2. Bupck
kadria.1986@mail.ru

OINPEJEJIEHUE YUCTOTBI ATMOC®EPHOI'O BO3JIYXA C
MNOMOIIbIO AHAJIM3APOCTA U PA3BUTHUSA
BUONHJIUKATOPA KPECC-CAJIATA CEJIO HCMANJIOBO
JIOPTIOJIMHCKOI'O PAWOHA PECITYBJIMKHA
BAIIKOPTOCTAH

CHeroBo# NMOKPOB HAKaIlIMBA€T B CBOEM COCTaBE IPAKTHYECKH BCE
BEILlECTBA, IOCTyIAmoNmKe B aTtMocdepy. B cBI3m ¢ 3THM CHEr MOXHO
paccMmarpuBarh Kak CBOCOOpAa3HBI WHIMKATOP 3arpsi3HEHHs OKpYKarouen
cpensl. BpemHble  BemiecTBa,  BBIOpachIBaeéMbIEe  IPOMBIIIJICHHBIMU
NPEANPUSATHIME, aBTOMOOWIIbHBIE BBIXJIONBI U JIp., HAKAIJIMBAIOTCS B CHETY
U C TaJbIMH BOJAMM IIOCTYNAIOT B OTKPBHITBIE M IOJ3EMHBIC BOJOEMBI,
3arpsizHAs ux. Mccnenmyss mpoObl cHera, COOPaHHOTO B pa3HBIX MECTax,
MOXHO TOJYYUTh JOCTATOYHO TIIOJIHOE IPEACTABICHHE O CTENEeHH HU
XapakTepe 3arpsA3HEHHs TEPPUTOPHH, BBIIBUTH NPHYMHBI M HCTOYHHKH
3arpsizHenust [1,2].

I'mnoTe3a: OCHOBHBIM 3arpsi3HUTENEM Bo3ayxa cena lcmauioBo
JIIOpTIONMHCKOTO paifoHa SBJISIETCS aBTOTPAHCIIOPT, TaK KaK, IO HaIIeMy
MHEHUIO, 3/1eCh HET KPYITHBIX HCTOYHUKOB 3arpsA3HEHHUS.

Lens paboThI — ONPEEIUTh CTENEHb YUCTOTHI AaTMOC(EPHOro BO3yXa
cena  HMcmanmnoBo  JIIOPTIONMHCKOTO  palioHAa C  HCIOJIb30BAHHEM
PACTUTENLHOTO TeCT-00hEKTA.

OOBEKT HCCIIeOBAaHMUS — CHEXXHBIM MOKPOB TPEX YYACTKOB CEIIBCKOTO
nocesieHus MicMaunoBCKuil CeJIbCKUM COBET.

IIpeamer wWccreoBaHMA — CTENMEHb 3arps3HEHHs]  CHEXKHOTO
MOKPOBA.

Jiis  OOCTIDKEHHS IIOCTAaBJICHHOW [eNM  HEOOXOJWMO  PEIIUTh
CleyIolIe3aJaun:

1. Tlposectu oT6Op cHera
2. BbIABUTH CXOXKeECTh Kpecc-cajara Ipy IOJIMBE X TajIoi BOJIOH 3
MIPOOHBIX IJIOIIA/IOK.

3. YcraHOBHTH CTeNeHb 3arpsi3HEHHE BO3IyXa.

4. BbISICHUTh BO3MOXHBIC TIPUUUHBI 3arPSI3HEHUSI BO3yXa.

Teoperndeckasi ¥ MpakTHYeCKas 3HAYUMOCTh HCCJIEIOBATEIbCKOM
paboThl: BO3MOXKHOCTH HCIIOJIb30BAHHSI PE3YJIbTATOB HCCIICIOBAHUS Ha
ypoKax OHOJIOTHH, TeoTpadru U SKOJIOTHH.
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MeTtoasl HCclIeOBaHUA: aHANW3 JUTEpPaTyphl 10 U3ydyaeMoH TeMe,
9KCIIEPUMEHTAILHBIA OIBIT, HAOJIOJICHUE, aHANINU3 IOJYyYCHHBIX IaHHBIX.
MeTtononorudeckoil ocCHOBOH mpoekTa sABisercsa pabota Amuxmunoin T.S1.
IITKONBHBIN IKOTOTMUECKUH MOHUTOPHHT.

HccnenoBaTtenbeckyro paboTy MbI HpOBOMWIM ¢ 22 siHBapsi mo 22
¢despanst 2023 roma. beuto B3sto 3 mpoO cHera W3 pasHBIX YYacTKOB
CEIbCKOro  moceneHuss VcMauoBCKUN — CENbCKUM  COBET, KOTOpBIE
0TOOpakeHbI Ha PUCYHKE 1.

q : TI01 5
Ceno VICMannoso
s 1117 A

A

s

Macmrab 1:300000

Puc.1. I'eorpaduaeckoe mosoxeHne TPOOHBIX IIIOMIAIOK

IIpobHass mmomiamka 1 pacmoNokeHO B BOCTOYHOW YAaCTH Celia
VicmannoBo B JIeCHOW 30HE Ha paccTOSHMM 4 KM, mpoOHas miomaaka 2
Haxomutcss Ha Teppuropun MBOY COIIl c. HcmannoBo a TpeThs
HccreayeMast IJIoMajKa pacioiIokeHa O I0ro-BOCTOYHOMY HAIpPaBJICHUIO
ot c. McmamnoBo, Boip Tpaccsl [ropriomn-AnapeeBka. KoopaumHaTs!
55%.1m1. 1 54%8.11., 060UMHA JOPOTH.

C xak[I0ro y9JacTKa B3sUIH 110 3 11 cHera. [IprHecnu cHer B TOMelIeHue,
Ha Bcex mpobax cnenanu 3THKeTKH. Conepkumoe B EMKOCTSX PacTasuio
(0OBeM Taoi BO/BI COCTABMWII IPUMEPHO 1.5 1) M MpruoOpesio KOMHATHYIO
TEeMIIepaTypy.

[Ipexe yeM CTaBUThH HKCIIEPUMEHT 1O OMOMHAMKAIMN 3arpsi3HEHUH ¢
TIOMOIIBIO Kpecc-caliara, MapTHs CeMsH, NpeHa3HaYeHHas /IS OIBITOB, MbI
MIPOBEPMIIH HA BCXOKECTh. IS ompeneeHus 3arpsA3HEHHS IOYBEI OBII B3ST
Kpecc-canat «Jlanckuin». J[s 9ucTOTH SKCIIEpUMEHTa IPHOOPEITH TOTOBBIH
MOYBOTPYHT 1yt paccanbl «Pactem!» 10 mutpoB ®abpuka rpyHtoB. Ilocne
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OIIpeIeNIeHUs] BCX0XKECTH CEMSH, BCe KOHTEHHEphl IOMECTUB B OJMHAKOBbBIE
ycnoBusl (IIOIOKOHHUK JIOMa), MBI MPUCTYIWIN K MPOBEACHHUIO OIBITa IO
CleIyIoLeMy IIaHy:

1./J15ns moceBa Opanu ouHAKOBOE KommdecTBO ceMsH (100 mir.).

2.IloyBa BO Bcex €MKOCTSX Obula YBI@)XKHEHa OJHAM M TeM XKe
KOJIMYECTBOM TaJIOH BOJBI, MOIYYECHHBIE M3 CHETa C TE€X XK€ yJacTKOB (B
OIMHAKOBBIX 00BhEMax) /10 MOSBIICHUS MPH3HAKOB HachImeHus (50 mi).

3.B KaXIy0 €eMKOCTb Ha TIOBEPXHOCTH ITOYBBI OBLIH YJIOKECHBI CEMEHA
Kkpecc-canata (100 mrT.).

B Tedenue 15 nHel HaOJIIO 1AM 32 MPOPACTAaHUEM CEMSH, TIOICP KUBAs
BIIQXXHOCTh CyOCTpPAaTOB NMPUMEPHO HA OJHOM YPOBHE, YBIAXHASA IIOUBY
TaJIOW BOJOW TpeX MpoOHBIX y4acTkoB. [louBy KoHTelHepa 1 monmBanu
Tanoil Bomoi u3 mpobHoro yudactka Nel «Omyrka neca», KOHTeHHep 2 —
tanoBoi Bojoi I1I12 «IIpumikonsHsIi ydacTok», eMkocTs 3 — III13 «Tpacca
JropTionu-AHIpeeBKay.

HaunOonpmuif mpomeHT BcxoxecTd ceMsH — 97% B KoHTelHepe,
MOJINTOH TaJloW BOJIOH U3 B3SITOW M3 OIYILIKH Jieca, T.€. BCE MPOPOCTKH ObLIH
HOPMAJIbHOH JUTMHBI, KPEIIKHE U POBHBIE.

B mpobe 2, yBmaxkeHHas Tajod BOJOW CO IIKOJBHOTO Y4YacTKa
BCXOKECTh CeMstH — 84%; nimHa moOeroB HopMalibHas, HO HE paBHOMEpHasl.

B npo0e 3, yBrnakeHHasl TaJloi BOJOW ¢ OOOYMHEI JOPOTH, BCXOXKECTh
coctaBmwia 59%; moberm HOpManbHbIe, HO BCTPEUYAIUCh YPOIJIMBHIC
9K3EMIUIIPHI M OTIINYANACh HEPY)KHOW BCX0XKECTHIO CEMSH.

Jns  moAaTBepKACHWS ~— THUMOTE3Bl O 3arpsi3HEHMH — BO3AyXa
ABTOTPAHCIIOPTOM, OIPEIEIININ HMHTEHCHUBHOCTh €T0 JBHXKEHUS BOJIN3U
npoOHBIX MIOMAI0K [3].

B wurore 3arpyxeHHOCTh JOPOT aBTOTpaHCHIOpPTOM 3a 1 wac Oblna
CIIEIYIOIIEH: BIOJIb MPHUIIKOJIBHOTO YYacTKa, KOTOPBIMHAXOANUTCS B IICHTPE
cema - 12 nerkoBeIX aBTOMOOWIJIEH, 2 Tpy30BBIX aBTOMOOMIA, 1
MapuIpyTHbI ~ aBTOOyc. bBonpliell  3arpy>KeHHOCTbIO — aBTOMOOMIIEH
OTIIMYMIIACH aBTOIopora JlropTronu-AHIpeeBKa 3a 4ac npouuio 32 JISTKOBBIX
aBTOMOOWIS, 6 Tpy30BBIX aBTOMOOWIEH M 2 MacCaKMPCKUX aBToOyca, U
Jlopora B J1ec- HA OJJHOTO.

Takum o00pa3oM, H3Y4MB JHTEpPaTypy, M B XOJE HCCIICIOBAHUS
BBISICHWIIN, YTO OTIBITHOE PACTEHHE KPECC-CcajaT IBISETCS PerHCTPUPYIOMINM
OMOMHIUKATOPOM, pearupyst Ha N3MEHEHHSI COCTOSHUS OKPY KAOIIEeH Cpesl
n3MeHeHneM (heHOOONHKa, M3MEHEHHEM CKOPOCTH POCTa, BCXOXKECTHIO U
JPYTHEMH XOPOIIO3aMETHBIME Npu3HaKkamu [3,4].

Hcnonb3ys HaOMIONCHMS 332 IPOPOCTKAMH Kpecc-calara, IOJIMBAEMBIX
Taloil BOJOW, B3ATHIX C Pa3IUYHBIX TEPPUTOPUH, OMNPEACIUIHU, UYTO
HanOopIIasi TOKCUYHOCTh CHera Obula OOHapy)XKeHa BJOJb aBTOJOPOTH
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JropTionu-AHIpeeBKa, KOTOpasi HCHBITHIBACT OOJIBIIYI0O TPAHCHOPTHYIO
Harpy3ky. CiaboM 3arps3HEHHEM OTIMYaeTcsi NMpOOBI CHera, B3STHIE C
TeppuTopun mikoiabHoro nasopa (yn. IllxonbHas,14). Yucroil okazanack
npo0a CHera ¢ OITyIIKH Jieca, KoTopas paciojioxeHna B 1 km ot ¢. McmanioBo.
JIutepartypa

1.AmmxmuHa, T. 5. [IIKOTBHBIH KOIOTHYECKU MOHHTOPHHT: Y4eOHO-
Meroandeckoe mocodue / T.S. Ammxmuna. — M.: Arap, 2000. — 386 c.

2.Anekceenko, B.A. JXmsnenestenpHOocTh m Owmocdepa. / B.A.
Aunexceenko. - M.: Jloroc, 2005. - 240c.

3.®enopoB, A. H. [TpakTHKyM 1O 3KOJOTHU M OXpaHe OKPYKaIomeH
cpensl: YaeOHOe mocoOue Ui CTy. BeIcHI. y4. 3aBenernii./ A.H. ®emopos,
A H. Huxonsckas. - M.: I'ymanut. u3a. neutp Bragoc. 2001.- 288 c.

4. Brirosckas,0.E. JKykoBa / Dxonorust 1 npoMbIIuIeHHOCTh Poccuu.
1999.Ne4.C.32-35.

Xaiioyanuna I.P., Yynunosa T.II.
b® YVYHuT, r. bupck, Pb

Yyounosa T.I1., k.0.H., doyenm
diana-haibullina@mail.ru

IKOJIOI'O-BHOJIOI'MYECKOE COCTOAHUE ITOYBbI HA
TEPPUTOPUU I'OPOJA CAJTABAT PECITYBJIMKHA
BAIIKOPTOCTAH BBJIN3U MAIIMHOCTPOUTEJIBHOI'O
HNPEAIIPUATUA AO « CAIABATHE®TEMAID»

EsxerojHo yBeJIMYMBAeTCs POCT MNPOMBIIIICHHOIO MPOU3BOJICTBA.
HCHTGHBHOCTB Hpe]alI/ISITI/II\/’I IIPUHOCHUT MOJIB3Y 3KOHOMUKE MHOI'UX CTpaH,
HO He dKoJioruu. HeraTuBHOE BIIMSIHUE HA OKPYIKAIOIIYIO CPEy OKa3bIBAIOT
BpEIHbIE BEILIECTBA, KOTOpble O00Opa3yroTCsi B XOJ€ TEXHOJIOTHYECKOTro
nporecca.

Otxompl  00pa3yrTCs  MPAaKTHYeCKH  Ha  KaXIOM  JTame
MIPOM3BOJICTBEHHOTO IIpOIiecca. YPOBHU OINACHOCTH JUIS ITPOMBIIUICHHBIX
OTXOJIOB BapBUPYIOTCS OT OE3BPEIHBIX MAaTEPUATIOB, TAKHX KaK MECOK H JIO
JMOKCHHOB, KOTOPBIE OTHOCSITCSA K YHCIYy Han0OJee TOKCUYHBIX BEIIECCTB.
Takas cuTyamusi CTaBUT O yTPo3y OJNArONOIy4He W 3JOPOBbE HACCICHUS
TOPOZOB M LIeNBIX cTpaH [1].

ITosTomy, wuccrnemoBaHWe  TOYBBI  BONHM3M  TPOMBIIUIEHHOTO
mpeanpusatus AO  «CanaBatHedremam» ropoxa CamaBar sBisieTCS
aKTyaJIbHBIM.
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«CanaBaTHe(TeMan SBISETCS OJHUM M3 BEIYIIHUX IIPOU3BOAUTEICH
o0opynoBaHus JUIst HedTenoObIuH, HedrerazonepepadboTKy,
He(TeXMMHYECKOH, XMMHYECKOH M JPYTUX OTpaciell MPOMBIILIEHHOCTH,
CBSI3aHHBIX C TMEPEBAJKOM, TPAHCHOPTOM M XpaHEHUEM  IKUAKUX |
ra3000pa3HbIX BEIIECTB.

Heab paboTel SBIAETCS IKOJIOr0-OMOJIOTHYECKAs OIIEHKA MOYBBI
ropona Canasar PecryGmukn BamxopTocTan psamoM c
MaImnHOCTpouTeNbHEIM TpeanpusaTueM AO «CanaBaTHeTeMary.

Jnst onpesene s ypoBHS 3arpsi3HEHUS IOYBbI, MBI IIPOBEIH OIIBIT IO
BBIPALIMBAHHUIO CEMSH Kpecc-cajara. DTOT SKCHEPUMEHT IMPOBOAMICS Ha
kadeape OMONOTHH, HKONOTHH W XWMUU bupckoro ¢mmmama YYHuT B
suBape 2023 roma. COop Marepuana MPOMCXOIHI B ceHTsOpe 2022 roxaa
pAIOM C MalIMHOCTPOMTENBHBIM mpeanpusitieM «CanaBaTHedreman» B
cienyromux Mectax: 1) yin. 3enenas Ne2, 2) yin. Monogorsapuaeines Ned, 3)
yi. MonogorsapaeiiieB NelS, 4) yn. Kynama Ne2, 5) yn. 3enenas Nel7, 6)
yi. 3eneHast Ne25

[Tpumenenue kpecc-canara He TpeOyeT OOJIBIINX YCHUIINH, TaK KaK st
€ro HCIIOJIb30BAaHMS B KAYeCTBE OMOMHANKATOPA 0CTAaTOYHO Jaimku [lerpu.
Taxske u3-32 BEICOKOH CKOPOCTH POCTa PacTeHUs] MOXKHO TTOJY4YHUTh OTBET O
3arpsi3HeHuM B TeueHue 10 nuel [2]. Pe3ynbTaT BCXOXKECTH CEMSH MOKa3aH
Ha pucyHke 1.

Bcxoxectb cemsAH B %

120
100

B BcxosecTb ceMAH B %

PI/ICYHOK 1. BcxoskecTh ceMsiH Kpecc-cajlaTa Ha pa3jIMYHbIX y4aCcTKax

Takum o00Opa3oM, TeppuTOpHs BOIU3M  MAIIHHOCTPOUTEIHLHOTO
npennpusatust AO «CanaBaTHedTemMan» UMeeT cpelHee 3arpsisHeHue. Ha
BCEX IIECTH y9acTKaX BCXOXKECTh ceMsH cocTtaBmia MeHee 35%. [IpopocTku
0 CPaBHEHUIO C KOHTPOJIEM KOPOUE U TOHBIIIE, HEKOTOPbIE MMEIOT YPOJICTBA.
Heob6xoaumo, B Omikaiiiiee Bpemsl, NPEAPUHITE MEpPbI YISl JINKBUAALMN
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HaHCCCHHBIX MOCJCACTBHUIA. Takue Kak: YMCHBIICHUC OTXO0d0B
Mmpou3BOACTBA, MNEPEXOA Ha ISKOJIOTMYCCKU YHNCTHIC BO300HOBIIIEMEIE
HUCTOYHUKU OHEPrur, BHCAPCHUEC HOBBIX TCXHOJOIMYCCKUX IIPOILECCOB,
TIOBBIIICHHUC 3Hepl"03(1)(l)eKTI/IBHOCTI/I.

JIutepatypa
1. Axmammes, I. M. Dxkonorus B MammHOCTpoeHHH: HampasmeHnue
moxrotoBku: 15.03.05 - KoHcTpykTOpCcKO-TeXHOJIOTHYECKOe obecrieueHme
MAaIIMHOCTPOUTENBHBIX Mpon3BoiacTB / I'. M. Axmammes. — HabepexHbie
UYennsl: HabepesxHouemHUHCKUH HHCTHTYT (primran), 2019. — 13 c.
2. 3oxwupos, P. C. [Ipobaemsl skomorun ropozackoit cpenst / P. C.
3okupos // Bectauk TI'YIIBIT. 2010. Ne4 C.93-98.

Xaiioyanuna JI.P., Sinmaposa J.H.
b® YVYHuT, r. bupck, Pb
Annapoea D.H., k.6.H., doyenm
diana-haibullina@mail.ru

HOPMATUBHO-ITPABOBOE OBECIIEYEHUE MOHUTOPHUHI'A
JAEATEJIBHOCTH MAIIMHOCTPOUTEJIBHOT'O
HOPEANPAUTUA AO « CATABATHE®TEMAII»

HA OKPYXKAIOIYIO CPEQY

AnHoTanum: HopmaTtuBHO-TIpaBoBOe obecrieueHne, 1IsI MOHUTOPHHTa
JEATENBHOCTH MAaIIMHOCTPOUTEILHOTO MPEANPUAATUS AO
«CAJTABATHE®TEMAIII» Ha okpyxaroniyio cpeny. B craTthe mpuBeaeHa
JOKYMEHTAIHsI, IPUMEHEHHAs B TUIIOMHON padoTe.

KiroueBble cji0Ba: MawuHocmpoerue, npoMbllUIeHHOCHb.

MaHII/IHOCTpOGHI/IC — BaXHad OTpaciib MTPOMBINIJICHHOCTHU, TECHO
CBs3aHHAs C JPYTHMH OTpacisMd. U3 TPOMBINIICHHBIX BBIOPOCOB,
MOTAJAFONINX B OKPYIKAIOUIYIO CPely, HA MAITMHOCTPOCHHUE MPUXOIUTCS 1 -
2% - neOonpmas YacTh, HO HAa MAIIUHOCTPOMTENEHBIX IPEANPUATHIX
CYIIECTBYIOT TEXHOJIOIMYECKHE IMPOLECChl M TPOM3BOACTBA C BeChbMa
BBICOKUM YPOBHEM 3arpsi3HEHUS OKPYKAIOIICH CPeIbl.

Cpenu HOpMAaTHBHBIX aKTOB, PETYIUPYIOIINX MAIIMHOCTPOUTEIBHYIO
0oTpacib, MOXHO Ha3Barh ciepyrowmue: Koncturynus PO; ®enepanbHblil
3akoH «O rocyzapcTBeHHOM 000pOHHOM 3akaze»; denepanbHbIi 3aK0H «O
HayKe U roCy/1apCTBEHHOW HAYYHO-TEXHHUYECKOH nmomuTukey»; denepanbHblil
3akoH «O HecoCTOATENBHOCTH (OaHKpOTCTBE)» DemepanbHblii 3akoH «O
TeXHUYECKOM perynupoBaHumn»; [locranosienue [IpaButensctBa PO «O06
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yrBepxkaennu [lonoxenus o @enepanbHoil ciryx0e M0 MHTEIUIEKTYaJIbHOM
COOCTBEHHOCTH, NaTeHTaM M TOBapHBIM 3Hakam»; IlocraHoBnEeHHE
IIpaBurensctBa P® «O @enepanbHOM areHTCTBE MO TEXHUUYECKOMY
peryaupoBaHuio U Merpojaorun»; Ilocranosnenue IlpaBurensctsa PO «O
MunucrepctBe 3KOHOMUYecKoro paspurus Poccuiickoin ®enepanuun»;
ITocranoenenwne [IpaBurensctBa PO «O MuUHHCTEPCTBE POMBIIIIEHHOCTH
u TtoproBiuu Poccuiickoit ®Penmepanmm»; «OTpacieBoe COTJIANIEHHE 10
MalIMHOCTPOUTENBHOMY KoMIulekcy Poccuiickoir @enepanuun Ha 2011 -
2013 rome»; I'OCT P 1.0-2004 «Crampmaptizamms B Poccuiickoit
Oenepanun. OCHOBHBIE MOJIOKEHUSD U AP.

®OenepanpHbrii 3ak0H PO Ne 7 @3 « O0 oxpaHe OKpYKaromei cpembny
ot 10 sHBaps 2002 roxa omnpezaesseT IpaBOBBIE OCHOBBI TOCYIapCTBEHHOM
MOJUTAKA B OOJIACTH OXPaHbl OKPYIXKAIOIIEH cpeasl, 00eCleUnBarOIIMe
cOanaHCHPOBaHHOE peEIICHHE COLMAlIbHO - OJKOHOMHYECKHMX 3ajad,
COXpaHeHHEe OJarompHuaTHON OKpy’Karoued cpensl, OHOJIOTHYECKOTO
pasHOOOpa3uss W MPHUPOAHBIX PECYypcoB B ILEIIX YJOBIETBOPEHUS
NOTPEeOHOCTeH  HBIHEHNIHEro ¥ OyJAylIMX IIOKOJICHHH, YKpEIUICHHs
MpaBONOpsAKa B 0O0OJACTH OXPaHBI OKpY’KaloWmeW cpelsl W obOecredeHus
JKOJIOTHUeCcKoi Oe3omacHocTH [1].

®enepanbubiil 3akoH oT 30 mapra 1999 r. Ne 52-03 «O canutapHo-
SNMIEMHUOIOTHYECKOM  OJIarONOJyYMH  HACEJCHHUs»  pEerjaMeHTHpPYeT
CaHWTapHble OTHOLICHHUS, CBA3aHHBIE C OXPaHOW 370pPOBbS  OT
HeOJIaronpusTHOTO BO3JEHCTBHS BHEUIHEH Cpeibl — IMPOM3BOACTBEHHOM,
OBITOBOM, MNPHPOJHONH. OKOIOTHYEeCKHEe TpeOOBaHUS, BBIPAKEHHBIE B
CTaThsAX 3aKOHA, OTHOBPEMEHHO ABJISIOTCS M HCTOUHUKAMHU HKOJIOTHYECKOTO
mpasa [2].

B mpaBmmax mo oxpaHe TpyJa Ha NPEINPUATHIX M OPTaHU3AIIX
mamurHocTpoeHus ot 01.09.1998 TIOT PO 14000-001-98 ckazano, 4to
JIOJDKEH OBITH OCYIIECTBJICH IIOCTOSHHBIH KOHTPOJIb 32 CBOEBPEMEHHOM
pa3paboTKOW M TNEepPecMOTPOM MHCTPYKLMH IO OXpaHe Tpyla, OKazaHa
METOJIMUYECKYIO ¥ OPraHU3alMOHHYIO0 IIOMOIIL pa3paboTYNKaM, coleicTBIE
Y KOHTPOJIb 32 UX BBIMIOJHEHUEM [3].

Ha ceropnsimanii 1eHb 00bEM 3arps3HEHUs pacTer, HO Mpodiema He
pemaerca. [loaToMy oOueHb BaKHO, YTOOBI HOPMATHBHO-IIPABOBAs
pernameHTanus Obljla KA9YeCTBEHHOM.

[IpuBenéHHble  HOPMATHBHO-TIPABOBBIE  aKTBI ~ MOTYT  OBITH
HCIIOJIb30BaHBI B HAYYHO-HMCCIIEIOBATENBCKHX IIETISX, HO CIEeIyeT yUUTHIBATh
TOT ()aKT, YTO HOPMATHBHO-TIPABOBAs 0a3a ¢ KaXKAbIM T'OJJOM H3MEHSETCH.
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JIutepartypa

1. ®enepanpHblii 3ak0H Ne7 «O0 oxpaHe OKpYKaroIIeH cpeIbn».

2. ®enepanbHsblif 3axoH oT 30 Mapta 1999 r. Ne 52-®3 «O canurtapHo-
SMHUAEMHUOIOTHYECKOM OJIarOIOy Yy HACEICHUS.

3. IlpaBmina mo oxpaHe TpyAa Ha HPEANPUSATHAX W OPraHU3aAIUAX
MammmHOcTpoerus ot 01.09.1998 TIOT PO 14000-001-98

4. DenepanbHbIi 3aK0H 0T 27.12.2002 Ne 184-®3 (pen. ot 28.09.2010)
«O texHHMYecKOM perynupoBanum» // Cobpanne 3akoHomarenscTBa C3 PO.
- 2002. - Ne 52 (a. 1). - Cr. 5140.

5.01pacieBoe COIJIAlICHUE 0 MAaIIMHOCTPOUTENHFHOMY KOMILIEKCY
Poccuiickoii  ®enmeparun wa 2011 - 2013 romet // // CoOpanue
3akoHonarenseTBa PO. - 2011, - Ne 2. - Cr. 868.

Xamuroa E.B., llImenés H.A.
b® YVYHuT, r. bupck, Pb
IImenés H.A., x.6.H., Ooyenm
lenakhamitova@mail.ru

9KOJOI'M4YECKOE COCTOSIHUE POJHUKOB
OKPECTHOCTEU A.BAUMYP3NHO MUIIKUHCKOI'O
PAMOHA PECITYBJIMKM BAIIKOPTOCTAH

PO}IHI/IKI/I MpEACTABIIAIOT coboit BbIXO[ IIOA3CEMHBIX BOO Ha
TIOBEPXHOCTDH 3CMJ'II/I, OHHU ABJIIIOTCA BaXXHBIMHW HCTOYHHKAMHU ITMTAHUS
BOJIOTOKOB M BOJOEMOB, OHH OIPECNIAIOT THUAPOJIOTHYECKHHA PpPEeXUM
9KOCHCTEM U BIIMSIOT Ha BUIOBOE pasHOOOpa3ue. POIHUKY HIrparoT BasKHYIO
POJb B CHAOXKCHHWH YENIOBEKA BOJOH Ul MHThS M XO35HCTBEHHO-OBITOBBIX
HYXK/.

AXTyaJIbHOCTh BBIOPaHHOM TEMBI ONpeJIeNseTcs] TOW Ba)KHOM pOJIBIO
POJHUKOB, KOTOPYIO OHHM MIPAlOT B 3KOCHCTEMaX, B Onocdepe B 1eJI0M U B
KM3HU 4YeJoBeKa. Boja mcciienyeMblX POJHHMKOB AKTHBHO HCIIOIB3YETCS
MECTHBIM HAaceJICHHEM B KaUueCTBE IIMTHEBOU U B X03IHCTBEHHO-TEXHUUECKHUX
LEeITSX.

Lenpto Hameil paboThl SBISIIOCH HCCIEJOBAHHE SKOJIOTHYECKOTO
COCTOSIHHMSI ~ IPUPOAHBIX  HWCTOYHHKOB  (POXHHKOB)  OKPECTHOCTEH
n.baiimyp3nao MunikuHckoro paiioHa PB. B cooTBeTcTBHE € 11enbI0 OBLITH
[IOCTABJIEHBI 3a1auM: 1) MCClleI0BaHNE OPTaHOJENTHYECKHX H 000OIIEHHBIX
nokasareneidl BOJbI POJHUKOB, 2) HCCIEIOBAHHEC COICPIKAHUS HOHOB
TSKEITBIX METAILIOB.
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Ot60p npo6 nposoaukck B cootBercTBuu ¢ TOCT P 59024-2020 [1].
B Mmapre 2023 ropa, OLEHKY IOJy4EHHBIX IOKa3aTeled MpOU3BOIWIN B
cootBerctBuu ¢ Canllun 1.2.3684-21 [2].

HccnenoBanust BOABI MPOBOIWIM B Ja0OPATOPUU IKOJIOTHYECKOTO
MOHHUTOPHHTA (PU3MKO-XUMHUYECKUX 3arps3HEHUI oKpyxarouieil cpensl bD
YVYHuT. Pe3ynpraTsl HccaeI0BaHU IPeICTaBICHB B Ta0mumax 1, 2.

Tab6muma 1
OprasonenTryeckie U 0000mEeHHbIe TOKa3aTeIN HCCIEAyeMON BOIBI

Hccnenyemblie Pognux | Pomuuk | Pogum | Pomguux | Pomuu | Pomnum
HOKa3aTesn Nel Ne2 K Ne3 Ne4 K Ne5 K Ne6
[en09HOCTH 8 7,6 8,4 7,5 7,4 7,5
JKectkocthb 3,7 5,3 3,7 42 4,2 6,9
O6mas 228 315 203 243 279 454
MHHepaIH3aIy
st
Opranonentud | YAOBIL YnoBn. | Yoosn | YpoBn. | Yimosn | Yimosn
ecKue
TIOKAa3aTeNn

Wudopmanmu npeacraBieHHas B Tabuuie 1 mo3BoNSET cAenaTh BEIBOJ
0 TOM, YTO BOJIA BCEX MCCIIEAYEMbIX POJHHKOB OTHOCUTCS K CIIA0OIIEI0uHON
rpymre [3]. Boma poananko NeNe 2 u 6 OTHOCHTCSI K CPEIHEIKECTKOM, a BOLY
pomaukoB NeNe 1, 3, 4, 5 — crmenyer npusHats Msirkoit [4]. Tlokasarenu
MUHEPATU3allii BOJIbI TAK)KE 3aMETHO BBIIIE B BoJIe pOAHUKOB NoNe 2 11 6, B
Bozie pomHUKOB NeNe 1, 3,4, 5 — 3TOT nokazaTenb 3aMETHO HUXeE.

OpraHoyienTHYECKHE MOKa3aTeld B HCTOYHHUKAX (BKYC, I[BETHOCTD,
MYTHOCTb, 3aIlaxa) COOTBETCTBYIOT HOpPMaM JIJIsl BOJ| HEIICHTPAIU30BAHHOTO
BOJOCHA0KEHU.

Tabmuma 2
OprasoyienTHYecKue U 0000IIECHHBIC MOKA3aTEIN HCCICAYEMON BOIBI
HazBanus Csunenn Keneso Kammmit Menp 0071513
(mxr/am®) | (mxr/om®) | (mxr/am®) | (mxr/ov®) | (mxr/am®)

Poauunk Nel 0,6765 54,726 0,0397 68,383 5,5056
Poauuk No2 0,5660 64,840 0,0333 133,81 0,1607
Poauuk Ne3 1,3479 18,460 0,0983 131,21 3,9899
Poauuk Ned 0,8587 12,130 0,0230 63,850 0,3023
Poauuk Ne5 1,4949 46,975 0,0252 10,194 0,6171
Poauuk Ne6 0,5854 6,4237 0,0284 74,728 1,0903
IJIK 30 300 1 1000 1000

CopeprkaHue TSKEIBIX METAJUIOB B BOJE POJHHUKOB BAPBHPYET, HO B
Mpeziesiax yCTaHOBJICHHBIX HOPMATUBOB, 3aMeTHO Hmke [TJ[K.
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Jluteparypa

1. TOCT P 59024-2020 «O6uue TpeObOBaHUS K OTOOPY POy,

2. Canllun 1.2.36.84-21 «I'uruennyeckue HOpMaTUBBL U TPEOOBAHUS
K obecnieyeHnto Oe3omacHocTH W (WiM) OE3BPEAHOCTH Uil YeJOBeKa
(aKTOpOB Cpebl OOUTaHUSD).

3. T'mapoxmMuUYecKue IMOKa3aTeNl COCTOSHUSA OKpY’KAalolIeH Cpempl:
cnpaBounsie Matepuainsl /Ilog pen. T. B. I'ycesoii. - M.: DOPYM: NUHOPA-
M, 2011.

4. Twunpomnorus / coct. B. A. Muxees. — YupsHoBck: Yl TV, 2010. —
200c.

XacanuwuH P.P., SInmaposa J.H.
B® YYHuT, r.bupck, Pb
Annaposa D.H., k.0.1, Ooyenm
Hasanhin55@gmail.com

HOPMATHUBHO-IIPABOBAS PETJIAMEHTAIIA OYNCTKHU
CTOYHBIX BOJ

AnHoTanusi. B naHHOW craThe maH KpaTKuii 0030p HOPMATHBHO-
IIPaBOBBIE AaKTHl B c(epe HKOJOTMYECKOI0 MOHHUTOPHUHIA M KOHTPOISA
KayecTBa BoJOCHaOkeHMs. [lokazaHa HETOCTATOYHOCTH CYIIECTBYIOIICH
HOPMAaTHBHO-IIPABOBOM 6a3bl 110 BOIIPOCAM KOHTPOJISI M BOJOCHAOKEHHH.

KnalodyeBble cjoBa: OYHMCTKa CTOYHBIX BOJl, BOJOCHaOKeHHE,
3arpsisHEHUE, HOpMaTUBBI, BOHBII KOIEKC HOPMATHBHI 3arps3HEHUSL.

ITpomsltieHHBIE OYHCTHBIE coopykeHus (nanee OC) — 3TO KOMIUIEKC
000pyOBaHUs ISl OYUCTKH TPOMBIIUIEHHBIX CTOKOB HA MPEANPUATHSX /10
TpeOyeMbix HopMmaTuBOB. Hampumep, B coctaBe OC BcrpedaroTes
(ItotaTopsl, PUIBTPEL, YCPEAHUTENHN, OCBETIUTEIH.

OC OBIBaIOT ABYX BUJOB — JJISI BOJOIOATOTOBKY B BOJ0OYHCTKH. OC
JUISL BOZIOTIOATOTOBKM 00pa0aThIBAOT BOLY VISl MCIIOJIb30BAHUS B IIUTHEBBIX
WIA TEXHUYECKNX LENAX. BOJOOYMCTHBIE COOpPY)XEHHS ITOATOTaBIHMBAIOT
BOJly K cOpocCy B BOJHBIN OOBEKT WJIM BO3BPATY B LIUKJI IIPON3BOJICTBA.

OenepanpHplii 3akoH oT 7 gekabps 2011 r. Ne 416-®@3 «O
BOJIOCHA0)KEHMM W BOJOOTBEACHHM» PETYJIHPYeT OTHOLIEHHS B cdepe
BOJIOCHA0)XEHUSI M BOJOOTBEICHHUS, ONPEIEIIOT K COCTaBy M CBOICTBaM
CTOYHBIX BOJ, COpachblBaeMbIX B BOAHBIE OOBEKTHl OpPraHU3ALMSIMHU,
OCYIIECTBISIIOIIMMH BOJOOTBEJCHUE, yCTAHABINBAIOTCS B COOTBETCTBUH C
BOJHBIM 3aKOHOJATEIILCTBOM, 3aKOHOIATEILCTBOM B O00JAaCTH OXpaHbI
OKpY’Kalollel Cpefpl M 3aKOHOJATENbCTBOM B 0OO0JIACTH 00ECHEYCHUS
CaHUTAPHO-3IHIEMHOJIOTHYECKOT0 Oaronoryyus HaceJIeHHUsI.
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"Bomusiii koaexkc Poccuiickoit @eaepanuu” ot 03.06.2006 N 74-D3
(pen. ot 03.04.2023) «cmonp30BaHue BOJHBIX 00BEKTOB JIJIS [iejel coOpoca
CTOYHBIX BOJ W (WJIM) IPEHAXHBIX BOJ OCYIIECTBIISICTCS C COOIIOICHHEM
TpeOOBaHUiA, MIPEe1yCMOTPEHHBIX HACTOSIILIUM Konexkcom u
3aKOHOJIATEIILCTBOM B 00JIaCTH OXpaHbI OKpYsKaromiel cpensr». Conepxanue
PaAMOAKTUBHBIX BELIECTB, NECTULIUOB, arPOXUMHUKATOB U JPYTHX OMACHBIX
JUIA 3IOPOBBS YENIOBEKAa BEMIECTB W COCAMHEHHH B BOAHBIX OOBEKTAaX HE
JIOJDKHO TIPEBBHIIATh COOTBETCTBEHHO MPEAENIbHO JOMYyCTHUMbIE YPOBHH
€CTECTBEHHOTO pPaTUallMOHHOTO (DOHA, XapakTepHBIE I OTICIBHBIX
BOJHBIX OOBEKTOB, M WHBIC YCTAHOBJICHHBIC B COOTBETCTBHH C
3aKoHOMaTeIhcTBOM Poccuiickoit deneparnyu HopMaTuBH (cT. 56 BogHoro
Kojekca PD).

I'OCT P 59418-2021 7 anmpens 2021 r. N 189-cr "buonornyeckas
6e30omacHOCTh. OYUCTKA CTOYHBIX, TEXHUYECKUX, MOBEPXHOCTHBIX BOJ U
(DUIBTPAaTOB TOJWTOHOB TBEPIBIX KOMMYHAIBHBIX OTXOJOB Ha OCHOBE
obpaTtHoro ocmoca. O0mme TexHuyeckue yciaoBus" OUnucTKa CTOYHBIX BOJI
paccMaTpUBaeT: TEXHOJOTHMYECKHI IpoIlecC OYUCTKH CTOYHBIX BOJ
MEXaHUYCCKUMH U (PU3MUYSCKUMH METOJaM; TEXHOJIOTHYECKHE MPOIECCHI
OUYNCTKH CTOYHBIX BOJl, OCHOBaHHBIE Ha CIIOCOOHOCTH OHMOJIOTHYCCKHX
OpraHW3MOB pazjaraTh 3arps3HSAIONINE BEIIECTBA; TEXHOJOTHUECKUE
TIPOIIECCHI OYUCTKH CTOYHBIX BOJ[ C TPUMEHEHHUEM PEarcHTOB.

CanlluH 2.1.3684-21 ot 28 smBaps 2021 roga N 3 "CanurapHo-
SMUIEMHUOJIOTHICCKHIE TPEOOBAaHU K COICPKAHHUIO TEPPUTOPUI TOPOICKIX
U CEIbCKUX TOCETICHHM, K BOAHBIM 00bEeKTaM, MUTHEBOI BOJE U MUTHEBOMY
BOJIOCHA0KEHHIO, aTMOC(PEepHOMY BO3IyXY, II0YBaM, KHJIBIM ITOMEIICHUSM,
OKCIUTyaTal[id  IPOM3BOJCTBEHHBIX,  OOIIECTBCHHBIX  IMOMCIICHHUIA,
OpraHM3allM ¥  TPOBEICHHUIO  CAHUTAPHO-TIPOTHBOAHICMHYCCKIX
(npodunakTuyeckux) MeponpusiTiii” (¢ u3MeHeHusiMu Ha 14 despans 2022
rojja) perJaMeHTHPYeT W IS BOJHBIX OOBEKTOB, HAaXOISIIUXCS B UYepTe
HACEJICHHBIX MECT.

HopmartusHo-nipaBoBas 6a3a Poccun B 001aCTH OYMCTKH CTOYHBIX BOJT
HampaBJieHa Ha MOJJepXaHHe Pa3BUTHUS BOJOXO3SHCTBEHHOTO KOMILIEKCA
CTpaHbl, 00€CTIEYNBAIOIIETO YCTOHYNBOE BOJOIOJIE30BaHNE, OXPaHy BOJTHBIX
OOBEKTOB, 3alIUTy OT HETaTUBHOTO BO3ICHCTBHSA BOJ, a TaKKe IO
(hOpMHUPOBAHMIO U peATH3aNNN KOHKYPEHTHBIX TpeuMyInecTB Poccuiickoit
®denepaluu B BOIOPECYPCHOM cdepe.

Jluteparypa

1. ®enepanpubiii 3akoH oT 7 gexabps 2011 1. Ne 416-®@3 «O
BOJIOCHA0KEHHUH M BOAOOTBeIeHUU» Penakuns ot 19.12.2022 — JlelictByer
¢ 01.03.2023.

2. "Bonusiit konekce Poccuiickoii @eneparmu” ot 03.06.2006 N 74-03
(pexn. ot 03.04.2023)
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3. T'OCT P 59418-2021 7 anpens 2021 r. N 189-ct "buonoruueckas
6e3zomacHocTh. OYNCTKA CTOYHBIX, TEXHUYECKUX, MOBEPXHOCTHBIX BOJA H
(GUIBTPATOB MOJUTOHOB TBEPABIX KOMMYHAJBHBIX OTXOIOB Ha OCHOBE
obpaTtHOro ocMoca. O0mue TeXHUYeCKUe yCaoBus"

4. CanlluH 2.1.3684-21 ot 28 saBaps 2021 roga N 3 "CanunrapHo-
SMHUAEMHUOJIOTHYECKHE TPEOOBAHMS K COJEPKAHHUIO TEPPUTOPUI TOPOJICKHX
U CEJBCKHX MOCENICHNUM, K BOTHBIM 00BEKTaM, MUTHEBOHW BOJE U IIUTHEBOMY
BOJIOCHA0KEHHIO, aTMOC(EPHOMY BO3IYXY, TOYBAM, KHIbIM IIOMELICHUSIM,
9KCIUTyaTallud  IMPOM3BOJCTBEHHBIX,  OOLIGCTBEHHBIX  IOMCIICHUI,
OpraHM3allil W TPOBEACHHI0  CAHUTAPHO-NPOTHBOINHICMUYECKHX
(mpodmmakTraeckux ) MeponpusITHi"

XacanmuH P.P., [lImenés H.A.
b® YVYHuT, r. bupck, Pb
ILImenés H.A., x.6.H., Ooyenm
Hasan-forsage@mail.ru

OLEHKA 3®®EKTUBHOCTH PABOTBI OYACTHBIX
COOPYKEHUU MYl <HE®@PTEKAMCKBOJOKAHAJI» TOPOJIA
HE®TEKAMCK PECIIYBJIMKN BAIIKOPTOCTAH

Boga — 3T0 oAaMH U3 LEHHEWINUX MAJIS 4YE€lIOBEKAa IMPUPOAHBII
pecypc. OHa wurpaer ocoOEHHYIO poJIb B Tpolieccax OOMEHa BEIIECTB,
COCTaBJIAIONINX OCHOBY XKH3HH. TakxkKe HUCKIIOYUTEIEHO OOJIBIIOE 3HAYCHHE
BOJIa UMEET B CEIILCKOXO3SMCTBEHHOM M IIPOMBIIIIIIEHHOM ITPOU3BOJICTBE.

OcHoBHas 1esb Haieil padoThl — oueHKa dP(PEeKTUBHOCTH pabOThI
OYHCTHHIX  coopyxeHumit MVYII  «HedrexkamckBogOKaHAT»  TOpoAa
Hedrexamck Pecrry6umku bamkoprocran. B cooTrBeTcTBHM C Lieibio ObUIH
MOCTABIICHBI 3ajadd: 1) aHamM3 THAPOXUMUYECKHX MOKa3aTeaeid BOJIBI
p.Kama B paiione Bomozabopa «Kama» (mpoba 1), 2) anamu3
THIPOXMMHYECKUX I[IOKa3aTeled MUTHEBOH BOJBI IIEHTPAIM30BAHHOTO
BoJlocHaOXeHHMs (11po0a 2).

Ot60p npo6 nposoauirck B coorBerctun ¢ TOCT P 59024-2020 [1].
B mapre 2023 roja, oUeHKY MOJyYEHHBIX TOKa3aTesledl NMPOU3BOAUIM B
coorercteun ¢ Canllun 1.2.36.85-21 [2].

HccnenoBanus mpo6 BOJIbI POBOAMIN B J1a00PATOPUH SKOJIOTHIECKOTO
MOHHTOPHHTa (DHU3MKO-XUMHUECKUX 3arpsA3HEHUH OKpYXXaromed cpens
Bupckoro ¢ummana YVYHuT. Pesynerarhl aHanm3a KadecTBa BOIBI
npeacTaBieHsl B Tabmure 1.

IMockonbky B 1. Hedrekamck BOJOCHAOKEHHE OCYIIECTBILSIETCS W3
MMOBEPXHOCTHOTO Bomo3abopa «Kama» (mpoba Nel), To HEKOTOpYyIO
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00ECIIOKOCHHOCTh ~ BBI3BIBAET  IPEBBILICHUE
KOHLEHTPAIMH 110 MapraHIly u o0IeMy xKejesy.

Taxum o06pazom, B Boze mpoOsI Ne | 3HaUUTEIbHAS YaCTh HCCIEYEMBIX
MoKasaTejaell HaxomsATCss B Mpeleiiax HOPMBbI, HO HaOJIOJAloCh |
MPEBBIIICHAE YCTAHOBJICHHBIX HOPMATHBOB IO MOKA3aTEIsIM: IBETHOCTH,
MYTHOCTB, COJIep)KaHHe MOHOB MapraHiia M jkejie3a. TeM He MeHee, Ioce
OYHCTKH BOJBI, B Ipobe No 2, Bce BBINICIIEPEUNCICHHBIC MTOKA3aTENH, I10
KOTOpeIM  HaOmiopanoch mnpeBbimenne I1JIK, Haxomstcss B pamkax
YCTaHOBJICHHBIX HOPMATHBOB.

Pe3ysnpraThl aHanmu3a KayecTBa NMHUTHEBOI BOABI LIEHTPAIU30BAHHOTO
BoocHaOkeHMs (mpoba Ne2) mpexacraBieHHass B Tabmume | mo3BosIeT
C/IeNnaTh BBIBOJ O TOM, 4TO 3((HEKTHBHOCTH PabOTH OYUCTHBIX COOPYIKEHHUH
MVII «HedrexaMckBOJOKaHAI» CIEAyeT MpU3HATEH d(H(HEeKTUBHOHN, TaK Kak
HHUKAKHX IMPEBBIIICHUH I'MIPOXHMMHUYECKHX TOKa3areseil mociie OYuCTKH (B
npobe Ne2) He HaOmMIOMaeTCs, BCE IpesieNiaX yCTaHOBICHHBIX HOPMaTHBOB B
cootBercTBrM Canllun 1.2 3685-21.

MpelebHO  JOMYCTUMOM

Ta6muma 1

OpFaHOJIeHTI/I‘IeCKI/Ie 4§ O606H.[CHHBI€ I10Ka3aTCIn PICCJ'IGZ[yeMOﬁ BOJBI

ITokazaTens Meron Canllun En. uzm. PesynbraT aHanmmsza
aHaI3a 1.2 3685-21 Ipo6a Nel Ipo6a Ne2
3amax npn Opranonent. | He Gonee 2 OaITsI 0 0
20°C
I[BeTHOCTH dortomerpru. | He Gonee 20 Tpajychl 36 9
MyTHOCTh Poromerpuu. | He Gonee 1,5 mr/am® 1,98 menee 0,58
Bomopomusiit | ITorentmomer | 6,0-9,0 En.pH 7,39 7,23
OKa3aresb
KectkocTs Tutpumerpud | He Gomee 7,0 K 3,27 3,94
obmas
IlemounoCTH Turpumerpuu | He MMOJIB/ 1,53 2,27
HOpMHpYETCs v’
XI1opuIbl Turpumerpuu | He Gosiee 350 mr/am® 40,9 46,8
Mapranen @ortomerpra | He Gomnee 0,1 mr/am® 0,215 0,091
AAC
Hutputst dortomerpuy. | He 6osee 3,0 mr/mm® 0,009 0,004
Hurpartst Dotomerpuy. | He Gonee 45 Mmr/am® 1,62 0,68
O6ee ®otomerpuu. | He Gonee 0,3 mr/om® 0,43 menee 0,10
KeIe30
Kanpunit Turpumerpuu | He Mmr/am® 43,7 55,5
IOPMHPYETCS
Marnuit PacueTtHbIit He 6ounee 50 Mmr/am® 16,5 11,8
Jlutepatypa

1. TOCT P 59024-2020 «O61mue TpedoBaHust K 0TOOPY MPOO».

2. Canllun 1.2.36.85-21 «['urreHnYecKne HOPMATHUBBI U TPEOOBAHHS
K obecreueHuio 0e30macHOCTH H (WiM) OE3BpEAHOCTH I YelloBeKa
(hakTOpOB Cpenbl OOUTAHUS.
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IMMaiimapaanosa P.U.

b® YVYHuT, r. bupck. Pb
Kymaun IO. H., k.6.1., Ooyenm
regina_shaimardanova87@mail.ru

MOHHUTOPHUHI' ATMOC®EPHOI'O BO3JJYXA HA
TEPPUTOPHUU KPACHOXOJIMCKOI'O PETUOHA
1O JOBbIYE HE®TH U I'A3A

AHHOTanusl. B manHO# cTaThe paccMaTpUBAIOTCS METOIBI KOHTPOJIS H
OTIpENCTICHUs] 3arpsi3HEHUsT aTMOc(epHOrO BO3MyXa. BbIBeleHa oOIeHKa
TEKYIIEro YpPOBHS 3arpsi3HEHUs TeppuTOopun KpacHOXOIMCKOTO perroHa Io
no0brYe HeTH U rasa.

KawueBble cioBa. Kauecmso 6030yxa, ammocgephvliil 8030)X,
3a2psA3HeHuUe, Memoobl, AHAIU3, OYEHKA.

ATMocdepHBIi BO3yX — 93TO CMeCh Ta3oB, KOTOPHIE COCTaBISIOT
arMocdepy 3emun. Bosayx sBisieTcss JKM3HEHHO Ba)KHBIM KOMIIOHEHTOM
OKpY>Karollel cpebl 1 He0OXOIUM JUIsi HOPMAJIBHOTO CYIIIECTBOBAHMUS KHUBBIX
opranu3MoB. ITosToMy Bo3mymiHas cpelna Hy)KIaeTcs B NEPBYIO ouepenb B
HaOJIOZICHUH U OXpaHe OT aHTPOIOTEHHOTO BO3JCHCTBHA. AHAIN3 KauyecTBa
BO3/lyXa OCYIIECTBISETCS Ha OCHOBE METOJOB MOHHMTOPHHIA COCTOSIHUS
BO3/IyIITHOM CpPEJIBI.

Ha cerognsamnuii neHp CyIIecTByeT OTpOMHOE KOJIMYECTBO METOJIOB
KOHTpOJISL M OTIpeZesIeHHsI 3arpsi3HeHns Bo3ayInHoro Oacceitna. K mpumepy,
OMOMH/IMKAIIMOHHBI  METOJ,  (U3UKO-XMMHUYECKMH  METO/,  METOo[
OTpeneNeHNsT  3arpsA3HEHHMsT BO3JyXa IO CHEry, OKCIPEcC-METOJbI
OTIpE/ICIICHUS COACP)KAaHMUS B BO3yX€ YIJIEKHCIIOTO ra3a H T.JI.

TTpon3BOACTBEHHBI KOHTPOJIb COCTOSIHHSI aTMOC(HEPHOTO BO3JyXa Ha
TEPPUTOPHUN HEPTSIHBIX MECTOPOXIeHHH KpacHOXO0IMCKOro permoHa mo
no6brue Hed T 1 raza OO0 «bamHeTh-/[00b19a» OCYIIECTBISETCS XUMUKO-
aHanuTHyecko Jnaboparopueit «Hedrexamck» ILIAJI OOO «bamnedTs-
IETPOTECT», HampaBieHHEe HKOJOTHUECKOTO U IPOU3BOACTBEHHOIO
KOHTpOJISl, B COOTBETCTBUH C YTBEPXK/ICHHBIM IITAHOM-TPa(hUKOM KOHTPOJIS
ITAB Ha xoHTpoNbHBIX Toukax no KPJIHul .

HaOmroneHns 3a cocTossHMEM BO3AYIIHOTO OacceliHa OCYIIECTBILUTHCH
Ha 16 mecTropoxkaeHusx, no 120 ToukaMm, pacHOJIOKEHHBIX Ha TEPPUTOPHUU
OIU3IeKANX HACEICHHBIX ITYHKTOB.

Ilo oroOpaHHBIM mpPOOaM BBINOTHEHBl AHAIN3BI IO OIPEACICHHIO
METaHa, a30Ta AMOKCHA, CEPbl IUOKCHU]A, CEPOBOAOPOA, YIIIEPO OKCHIA,
YTIIEBOAOPOIOB anmudaTudeckux npenenbabix C1-Cio.
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AHanu3bl BEINOJIHEHB! IPU MOMOIIY YHHBEPCATILHOIO MHOTOKaHAJILHOTO
npudopa ¢ HaCOCOM, IaMSATHIO M TUTaHUEM OT ceTH razoananm3aropa 'AHK-
4. IlpuHnun aeHcTBUs ra30aHaJU3aTOpPa OCHOBAH HA CIEAYIOIIMX METOAax
OIpeieNIeHUs] MaCCOBOIl KOHIIEHTPAIUH BEILIECTB:

DNEeKTPOXUMHUYECKHUM METOA OCHOBaH Ha IOTEHLUOCTaTHYECKON
aMIIepOMETPHH, 3aKITFOYArOIIEHCs B HU3MEPEHUH TOKa pu
3NEKTPOXVMHYECKOM OKHCICHHH BEIlecTBA Ha padodeM 3JIeKTpone
3IEKTPOXUMHUYECKOH STUSHKH.

IMoxynpoBOTHUKOBBIT METON OCHOBAaH Ha HW3MEPEHHH HW3MEHCHHMS
3JIEKTPOIIPOBOANMOCTH TOIYIPOBOJIHUKOBOTO Ta30YyBCTBHTEIBHOTO CIIOS
IPU XUMHYECKOH aJcopOnny ra3a Ha ero MOBEPXHOCTH, MPOIOPIMOHAIEHON
KOHIIEHTPAIIH ONpe/IesieMOro BEIeCTRa.

TepMOKaTaHI/ITI/I‘IeCKI/Iﬁ METOJ OCHOBaH Ha HU3MCPCHHUU U3MCHCHUSA
MIPOBOIUMOCTH Ha IUTaTUHO-TIAJUIA IUEBOM 3EKTPOe npu
TEPMOKATAJIUTUYECKON  peakiuy, MPONOPIHOHATBFHON  KOHIEHTpalHuu
OTIpeNIeNsIeMOro BEIIecTRa.

CpeILHeFOI[OBLIe KOHICHTpalun KpUTCPUAIBHBIX 3arpA3HAOIINX
BEILIECTB B aTMOC(EpPHOM BOX[yX€ BBIBE/ICHBI B TaOuuIIe 1.

Tabmnmma 1
CpenHero10BbIe KOHIIEHTPAIIMN KPUTEPUAIBHBIX 3arpsS3HAIOMINX BEIIECTB B
aTMoc(hepHOM BOXIyXe

Ne | Haumen | Mectomnomnoxe HanmeHnoBanue nokasaresns
7 OBAFHC He . Met Azor | Cepa Jurug VYraeso Vrae
yHacTa | KOHTPOJILHOH aH a HOKCH | pOCYNb | JOpPOABI | pona
o, TOYKH
MeCTO- IHOK | 1 ¢dun(ce | amudar OKCH
poNIeH cun poBoa WYecKre | I
He opox) npenesb
aele C1-
C10
I[penensHo-momycTuMble koHueHTpanuu (IT1K)
BEIIECTB
50 ‘ 0,2 ‘ 0,5 ’ 0,008 ’ 50 ‘ 5,0
Mr/v®
1 2 3 4 5 6 7 8 9
1 | VIIC- Ha rpanune Men | Men | Menee | Menee Menee Men
16, C33 npom- ee2 ee 0,025 0,004 30 ee
KIIH IUTOIAIKH — 0,02 15
T Nel 300
M/OKpauHa JI.
Tronbau — 755
M( ¢
MOJIBETPEHHON
CTOPOHBI OT
HCTOYHHKA)
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2 | Cksaxu | [. Troapau Men | Men | Menee | Menee Menee Men

Ha Kanracuuckor ee2 ee 0,025 0,004 30 ee
No247 0 paiiona 0,02 15
KIJIH PB(okpanna
I' Nel JIEPEBHU C

10/JIBETPEHHON

CTOPOHBI OT
HCTOYHHKA -

Ne 247 — 143
M)

3 | Ckeaxu | [.VY-S5n Men | Men | Menee | Menee Menee Men
Ha Kanracunckor ee2 ee 0,025 0,004 30 ee
Nel43 0 paitona 0,02 15
KIJIH PB(okpanna
T Nel JIEPEBHU C

M0JIBETPEHHON

CTOPOHBI OT
HUCTOYHMKA -

Ne 143- 240
M)

4 | CxBaxu | J.V-Sn Men | Men | Menee | Menee Menee Men
Ha Kanracuuckor ee2 ee 0,025 0,004 30 ee
Ne211 0 pailoHa 0,02 15
KIJIH Pb(okpanna
T Nel JIEPEBHU C

MOJIBETPEHHOU

CTOPOHEI OT
HCTOYHUKA -
Ne211 — 280
M)

CocrosiHMe aTMOC(EepHOrO BO3AyXa B 30HE BO3JICHCTBHS OOBEKTOB
KpacHoxonmckoro peruona mo go6srae HeTH U raza XapakTepH3yeTcs Kak
YAOBJIETBOPUTEIbHOE. Pe3ynbTaTsl aHATUTHYECKOTO KOHTPOJS ITOKa3ayn
OTCYTCTBHE  TPEBBIIMICHUS  NPEAETbHO  JOMYCTHMBIX  KOHIEHTpaui
3arps3HAIONINX BEIIECTB B aTMOC(EPHOM BO3AyXE HACEICHHBIX ITyHKTOB,
PAacCIIOIOKEHHBIX Ha TEPPUTOPUH MECTOPOKICHHH.

JlutepaTtypa

1. https://www.krugosvet.ru/enc/himiya/vozduh

2. Kpuknusblif, A.A. CriocoObl oIpeaeneHus YIiIeKUCIOTE B BO3IyXe
Haropckoro-Cy66otnna u ympomeHHsld burtrepa: nmc. Ha crem. 1-pa
MmenunuHbl. — Cankr-IlerepOypr: Tunorpagwus I1.I1. Coiikuna, 1898. - C. 112.

3. Oruer anst Pocrunpomera KpacHoxonMmckoro perrona 100b14u HeTr
U rasa

4. TIpaktukym no skonorun / Cokomnosa I'.I"., IllapnaeBa E.A., bexkep
B.H. - bapnayr: UznatenbctBo Anratickoro rocyauBepcuteta, 2005. - C. 80.
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b® YYHuT, r.bupck, Pb
Maxmymos A.P., k.x.H. Ooyenm
aliya.arslanova.2020@inbox.ru

®OTOKATAJIMTUYCEKUA CUHTE3 MOJUAHUJINHA

AnHotanms. B gaHHOW  cTathe  MpeNCTaBIE€HBI  Pe3yJIbTATh
(hOoTOKATaTUTHIECKOTO CHHTE3a MONHAHWINHA U3 AaHWIWHA B MPHUCYTCTBUU
coneit d-meraios: FeCls - 6H,0, CuSO4 - 5H,0, NiCl, - 6H,0.

KiroueBble ciioBa: TONWMAHWIINH, IIONAMEp, CHHTE3, OKHCICHHE,

TIOJIIMEPH3AIIHS.
Mommamnmma ~ (ITAHUW)  sBisercs  mpeiacTaBUTeNleM — Kiacca
3NEKTPOIPOBOASAIIUX HIOJIMEPOB (2I11I) - OpraHUYEeCKUX

BBICOKOMOJIEKYJISIPHBIX COEIMHEHHM CO CTPYKTYpPOH CONpPSKEHHON Iemnu.
I[TAHU o6nagaer xapakTepUCTUKaMHU, MPHUCYHIMMH TOJYNPOBOJHUKAM:
3JEKTPOHHOW MPOBOJUMOCTBI0 B COYETAHMHM C HMOHHBIM TPAHCIOPTOM,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHOM  AKTHMBHOCTBIO,  MapaMarHeTU3MOM,
SIIEKTPOXPOMHU3MOM U HETMHEWHBIMH ONITHYECKUMHE CBOMCTBamMHu [2].

WsBectHo [1], uro [IAHU - nonumep, cocTosuil U3 OKUCIEHHBIX U
BOCCTAaHOBJICHHBIX ()parMEHTOB:

A (D) )

Pucynox 1. Ctpykrypa [IAHU

Mertons! cunreza ITAHU nensites Ha 2 rpynnsl, KOTOPBIE Pa3IndatOTCs
M0 CHOCO0y OKHCIICHHS! aHWINHA — XUMHYECKUI M 3JIEKTPOXHUMUYECKHH.
3HaunTeNbHBIC YCHIIMS OBIIM HANpaBlICHbl Ha pPa3BHTHE CBA3EH MEXIy
YCIIOBHSMH CHHTE3a W CBOHCTBAMH IIOJIMAHIJIMHOB, TIOJyYEHHBIX
3NEKTPOXUMUYECKOU NIOJINMEpHU3aLUE. Hamporus, XUMHUYECKOU
MOJIMMEPHU3alli aHWIMHA YIeNAIOCh OTHOCHTENBHO Majlo BHHMAaHUS.
IMocnennuit mporecc MOMMMEpH3aLMU HMEET 0coboe 3Ha4deHHe, TaK Kak
CHHTE3 SIBJIsIeTCSI HanboJiee mpuemiieMsIM criocobom nomydernus [TAHU B
6oupIINX MacIITabax.

Cpenu usBecTHbIX MeTon0B cuHTe3a [TAHUM oTcyTcTBYIOT AaHHBIE O
(orokaranuTHuecKoM cHuHTe3e. Pa3paboTka Takoro CHHTE3a B MSTKHX
YCIIOBUSIX IMO3BOJIMIIO OBl 3HAYUTEIBHO YIPOCTUTH IPOLECC MOIYYECHHUS U
Boigenenus [IAHU, a takxke 3HaUUTENBHO YICUIEBUTH €ro ce0ECTONMOCTb.
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HcxonubiM ceipbeM aiist cuHTe3a [IAHU siBnsercs — aHUIUH.
OO6mast cxema mporecca (POTOKATATUTHYSCKOTO TMpoIecca MOKHO
NIPEJCTAaBUTh HA PUCYHKE:

NH,

¥ obnyuenme: Kt APT-125,T =20 muw; 1°= 25°C, P-ne: MeOH
>
[AF-NH2]:[MeQ HI:IKt]= §0:160:1
N N N N—
| |
H H
n m

Pucynok 2. O6uias cxema nonyuenust [IAHU
O6HapyxeHo, uTo Ha BeIxoa ITAHU Brnuser npuponaa kaTaau3aTopos.
Pe3ynbraThl IpeAcTaBICHBI B TAOIHILIE.

Ta6muma 1.
Biusinue karanuzaTtopa Ha Beixog [TAHU
Ne° Karanuzatop Brixon ITAHU %
n/n [Kt]
1 FeCl; - 6H,0 87,5
2 CuSQq - 5H,0 20,3
3 NiCl, - 6H,0 46,4

B pesymnbrate npu doTokaTamuTHyeckoil peaknuu B cuHTese [TAHU
BBISIBJICHO, YTO CPEIW BHIOPAHHBIX COJIEH BBICOKYIO AKTHBHOCTH ITPOSIBHI
tonpko Karammzatop FeCls 6H.0. Camoit manoii ¢orokaTanuTHaeckoit
aKTUBHOCTBIO 00amaet karanuzarop CuSQO, - 5H,0.

Jlutepatypa

1. Masters J.G., Sun Y., MacDiarmid A.G., Epstein A.J. Polyaniline:
Allowed oxidation states // Synth. Met. - 1991.- V. 41. - Ne 1-2. - P. 715-718.

2. Saxena Y., Mathotra B. D. Prospects of conducting polymers in
molecular electronics // Curr. Appl. Phes. — 2003. T.3 - Ne 2. C. 293-305.
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Ezoposa D.A., k.n.n.,0oyenm
a89174117023@yandex.ru

CKPUHHUHI' KOJIOPEKTAJIBHOI'O PAKA

KonopekranbHBIH pak SBISIETCS OJHIM U3 TPEX «YIPaBISIEMBIX)» BUIOB
paka. OTO HMOHATHE O3HAYaCT, YTO MOXKHO MPEIOTBPATUTh BOSHUKHOBCHHE
MAHHOTO BHJa paka 3a CYET BBIABICHUS W CBOCBPEMCHHOTO JICUCHUS
MpeapakoBON MAaTOIOTHH, N3MEHUTH TeUEHHUE 3a00JICBaHUS C TIOMOIIBIO MEp
BTOPHYHOH  TPOPHUIAKTHKH  (CKPHHHHTA), CHU3UTH  CMEPTHOCTE.
KomnopekranpHBI pak SBISETCS OTHOCHUTENBHO YacTOH ITaTOJOTHEH, 9TO
OIpaBIbIBACT pEryJsipHOe 00ciIeoBaHne HaceneHus. [y Hero xapakrepHa
pacTsiHyTas BO BPEMEHH CTaJAMHHOCTb 3JI0KAYECTBEHHOH TpaHC(hOpMaluy;
NpU 3TOM OJIArONPUATHBIA IPOTHO3 NPH Havaie Je4eHus 3a00JeBaHHs Ha
paHHUX CTaguAX OYCHDb BBICOKMH. aTO ACIacT nporpaMmbl CKpUHUHI'a Ha
KOJIOPEKTAJIbHBI paKk DKOHOMHYECKH 3((EKTHBHBIMU, TOCKOJBKY B
CpaBHCHUHN CO CTOUMOCTHIO TIPOBCIACHUSA MHTEHCUBHOM XUMHUOTEpAITNN
3allyIIEeHHOTO paka C  HCIONB30BAHHEM  OOJNBIOIOTO  KOJMYECTBa
JEKapCTBCHHBIX TIPENapaToB CKPUHUHT SBISETCS Ooliee  JEIICBBIM
MEpPOTIPUATHEM.

CKpUHHHT KOJIOPEKTAFHOTO paka - 3TO OO0CIEeIOBaHHE 3I0POBOTO
HACEJICHHS C TOBBIMICHHBIME (haKTOPaMU PUCKA HAMYHS aCHOMATO3HBIX
MOJIMTIOB MJIM KOJIOPEKTAJIBHOTO paKa, B TOM YHCJIE C BO3PACTHBIM (pakTOpOM
pucka. OCHOBHBIMH METOJAaMH CKPUHHHTa Ha KOJOPEKTAIbHBIM pak
SIBJISIFOTCSI DHJOCKOITMYECKHE UCCIIeJOBAHMS («30JI0TOM CTAHAAPT») U aHAITU3
Kaja Ha CKPBITYIO KPOBb, IOCKOJIbKY pa3BUTHE KOJIOPEKTAIBHOTO pakKa
COIIPOBOXIACTCA PETYJIAPHBIMU KPOBOTCYCHUAMH, KOTOPLIC HAYMHAIOTCA
3a40JIro oo TIOABJICHUS KIIMHUYCCKHUX CHUMIITOMOB. CKpI/IHI/IHF
KOJIOPEKTAILHOTO ~ paka -  CJIO0XKHOE  MEpoIpusaThe, Tpedyroliee
OTIpPENICIICHHBIX YCHIIMMA, KaK OT CUCTEMBI 3[[paBOOXPAHCHUs (OpraHU3aIus
MEPOTIPUATHI TIO JUCIIAHCEPU3AIMH HACEIICHHUS ), TaK U OT HalUeHTOB (cOop
00pa3loB Kana s ONPENCICHUS B HUX CKPBITOH KPOBHU, MOJATOTOBKA K
MPOBEIECHHUIO KOJIOHOCKOITHH.

ITorck HOBBIX MapKepOB, MPHUTOJHBIX I PAHHEH MUATHOCTHKHU paka
TOJICTOM KHIIKH, KOTOPBIC 6]:-] IIO3BOJIAJIN BBISIBUTH 3a60neBa1-me C BBICOKOH
YyBCTBUTEIHHOCTRIO, @ TakXkKe CHEUU(UIHOCTHIO,  ITO3BOJISIOMICH
muddepeHIMpoBaTh  OMYyXOJM  OT  BOCHAIMTENBHBIX  3a00JICBaHMIA
KHMIIEYHMKA, ABJIIETCS aKTyaJlbHOM 3aadeil.
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OnmHuM U3 Haubojiee ONTHMAIBHBIX M JOCTYIHBIX Ha CErOJHSIIHUI
JICHb pEIIeHUI MpH BBIOOpE METOAa CKPUHMHIA KOJOPEKTaJbHOTO pakKa
MOXET CTaTh MCIOJb30BaHHE HMMYHOXpPOMATOrpauueckoro 3KcIpecc-
ananuzatopa Easy Reader+ c¢ TecToBBIMU KacceTaMu Ha CKPBITYIO KPOBb B
kane. [lpubop mnpenHasHaueH JUIi ABTOMAaTHYECKOH KOJIMYECTBEHHOM
perucTpanyuu  pe3ysbTaTOB HMMMYHOXPOMAaTOrpa)MuecKuX TECTOB, UYTO
MO3BOJIIET TIOJy4aTh JOKYMEHTHPOBAaHHBIM pe3yJbTaT TECTHPOBAHMS,
CHIDKAET BEPOSITHOCTH OMMOKM JTabOpaHTa B MHTEPIPETAlUH Pe3ynbTaTa U
IIPU HMCIOJB30BAHMH PEXHMMa TalMepa CTaHIapTH3UPYET BPEMs PEakilvH,
YTO TIOBBIIIAET TOYHOCTh PE3YJIbTaTa. AHAIM3aTOP OTINYACTCS BBICOKOM
AHAINTHYECKOH YyBCTBHUTEIBHOCTBIO - 10 HI/MJI TpHM pEeKOMEHIyeMOM
noporosoM yposae 100 Hr/mi, a AJIs JIML, HAXOSIMXCS B 30HE PUCKa, T. €.
TE€X, Y KOIro HMMCKOTCA POJACTBCHHUKU C BBISABJICHHBIM KOJOPCKTAJIbHBIM
pakoM WM €CTh MPEApPacHoloKEeHHOCTh K JaHHOMY 3a00JIeBaHHIO
(OHKOJIOTHYECKHE MAIMEHTHI), YPOBEHb OTCEYKH MOXHO YCTaHOBHTH OoJiee
HU3KUM - 50 HI/MJL.

HpOCTOTa MPOBEACHUA U BbICOKAsA YYBCTBUTCJIbHOCTH UCCIICIOBAHUA
MO3BOJITIOT ~ CYHIECTBEHHO  MOBBICUTH  3(P(EeKTHBHOCTH  CKpHUHMHTA
KOJIOPEKTAJILHOTO paKa.

JlutepaTtypa
https://prokto.ru/zakaz/informacia-test-colonview.htm
https://science-education.ru/ru/article/view?id=6544
https://science-education.ru/article/view?id=31751
https://www.gastroscan.ru/handbook/207/9177
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Kymnun H.I., 0.0.H., npogheccop
usupova.awpusui@yandex.ru

3ATPAZHEHUE ATMOC®EPHOI'O BO3JIYXA OT
JESATEJbHOCTHU NPEANPUATHA 000 «MEJIEY30BCKHI
MOJIOYHOKOHCEPBHBbIIH KOMBUHAT»

AnHotanusi: HopMmaTWBHO-TIpaBOBBIE  aKTBI, OO0ECICYHUBAIOIINE
0e30MacHOCTh, OOHOBISIOTCS W MOACPHUBUPYIOTCS B Ciem 3a BCE
BO3pACTAIOIMM aHTPOIOTCHHBIM BO3JCHCTBHEM Ha Ouocdepy. OIOTH
JOKYMEHTbI HEOOXOAMMBI JUIsi TPOBEACHHS M KOHTPOJIS JIESITENbHOCTH,
CBS3aHHOW C IIOCTYIUICHMEM B aTMOC(EpHBIA BO3IYX 3arps3HSIOLINX
BemecTB. OO0 «Meney30BCKuii MOJIOUHOKOHCEPBHBI KOMOWHATY SIBISIETCS
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OIHUM U3 TaKUX 3arps3HuTeneil. B craThe pacKphIBalOTCS OCHOBHBIE
MOMEHTBl ~ 3arpsi3HEHHE aTMOC(EpPHOro BO3AyXa OT JAEATEIbHOCTH
NpeAnpusATHS W HOPMAaTHWBHAs peTJIaMeHTanusi €€ [EeTaIbHOCTH Ha
TOCyIapCTBEHHOM YPOBHE

KnaroueBble clI0B: ammocghephsiti 6030yx, 3azpssHeHue, IKON02US,
npomvlnennocmos, @3 Ne 96, @3 7, CanlluH Ne 2.1.3684-21

00O «Meney30BCKHil MOJOYHOKOHCEPBHBI KOMOHMHAT)» SIBISIETCS
IPUMEPOM TIPOMBIIUIEHHOTO 3arpsi3HEHUs OKpykaromed cpeasl. OH
MPEACTABISIET COOOH MPEANPHUATHE 1O IIepepaboTKe MOJIOKA U IPONU3BOJACTBY
MOJIOYHBIX ITPOAYKTOB, Maciia CIMBOYHOTO, IIEIbHOMOJIOYHOH NMPOIYKIHU U
T.I.

«IInomanka mpeanpuATHs PacHoiOXKeHa B IOro-3alagHON 4YacTH T.
Meney3sa no agpecy yiu Jlenuna 35, ¢ ceBepHON CTOPOHBI OT HEE HAXOAATCS
OropoJIbl M KUJIOH CEKTOp (B TOM UHCIE OMa), a TakKXkKe Ha TePPUTOPUHU
roposa MpPaKTHIECKH HEBO3MOXHO pPasTpaHWYEHHE BIHMSIHUS KaXKIOTO
OT/ICNIBHOTO UCTOYHMKA 3arps3HEeHuUsD [5].

«[IpropureTHBIMH BEIOPOCAMH OT NPEANPHUATHS, B aTMOc(hepy Topoza
Merney3, SBIAIOTCA: IHUOKCHI a30Ta, OKCHA a30Ta, OKCHJI YIJIepona,
B3BCIICHHBIC BEIIECTBA, JpEBECHas IbUIb. Tak e B BBIOpocax
NPUCYTCTBYIOT (pPEOH, COAa KalblMHUPOBAaHHAs, METAUIBI U JApyrue
BerecTBay [7].

PaccestHue 3arps3HAIONIMX BEIIECTB B aTMOC(EpPHOM BO3AyXe BIHAET
Ha 9KOJIOTHYECKYI0 O0CTaHOBKY, TaK KaK 3aBHCHUT OT METEOPOJIOTHYECKUX
YCJIOBUH U BETPOBOT'O pPEKUMA.

OueBHIHO, YTO HOPMATHBHO-IIPABOBOE PETYJINPOBAHHE KadecTBa
BO3AyXa OCOOEGHHO Ba)XHO B CBSI3M C BO3PACTAIOLINM aHTPOIOTEHHBIM
BO3JICHCTBIEM Ha BO3YX M yXy/IIICHUEM OKPYXKAIOMIEH MPUPOAHON Cpebl.

OcHoBoOIIONAraloINMN HOPMAaTHBHO-IIPaBOBBIM aKTOM,
PETYIMpPYIONMM B3aWMOOTHOIICHHSI YeJIOBEKa C IPHUPOJHON CpeloH,
spistoTest: @enepanbrenii 3akoH oT 10.01.2002 Ne 7-D3 (pex. ot 14.07.2022)
"O6 oxpane okpyxaromiel cpensl”, @enepanbHbiii 3akoH oT 10.01.2002 Ne
7-@3 (pen. ot 11.06.2021) "O6 oxpane oxpyxKarouiei cpens"”

3aKOHBI OMPENENAIOT MPHUHIUIBI OXPAaHBl OKPY’KAaIOIIEH Cpemsl,
pa3pabaThIBalOT HOPMbI 00PA30BaHKS OTXOJI0B ¥ BEIOPOCOB B OKPY’KarOLIYIO
cpeny. A TakKe TPOIMMUCHIBAIOT MEpHl BO3JICHCTBHSA 3a HapyIICHUS
TpeOOBaHUIA.

Kpome ToOro, omeHka cHUTyanuu C O3KOJOTHEH Ha TEPPUTOPHH,
NPWIETAIOIIEH K MPEeIIPUITHIO TPOBOJIUTCS COTTIACHO KPUTEPHUSIM OLIEHKH
KagecTBa OOBEKTOB OKpyKaromel cpeapl MUHHUCTEPCTBA MPHUPOIBI
Poccuiickoit ®enepanuun. B cBA3M ¢ 4eM, CTeNeHb 3arps3HEHUs
aTMOc(hepHOT0 BO3/yXa M MOYBEHHOTO MOKPOBA TEPPUTOPHH IO BIUSIHUEM
000 «MMKK» n1ocTaTo4HO BBICOKA B HEKOTOPBIX CIIydasiX OHA MPEBBIIIAET
(hoHoBbIe 3HAUCHHS OoJee 11 pas.
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Jy1sl OLIeHKN KOJIOTHYECKOH CHUTyalud Ha UCCIEAyeMOH TeppUTOPUH
UCTIONIB3YETCS CHEXXHBIN IIOKPOB, TIOUBEHHBIN CIIOH B TPEX TOYKaX MO JIMHUU
rparnnsl C33.

Tak xe croutr ortmerutrb CaunlluH No 2.1.3684-21«CanutapHo-
SMHUIEMHOJIOTHIEeCKHE TPeOOBAHNS K 00ECIIEICHUTO KaueCTBa aTMOC(HEPHOTO
BO3/yXa». B IaHHOM [OKyMEHTE perjiaMeHTHUpYyeTcs, YTO aTMochepHbIi
BO3IyX [OJDKCH OTBEYaTh T'MTMEHHYECKHM HOPMATHBAM II0 IPEACIHHO
JIOIYCTUMBIM KOHLICHTPaHsAM 3arps3HSIONINX BEILECTB u
OPHEHTHPOBOYHBIM O€30MTaCHBIMHU YPOBHSIMH.

«IIpHOpPUTETHBIMU 3arps3HSIONMMHU BELIECTBAMHU, OKa3bIBAIOIMMU
MaKCHMaJIbHYI0 SKOJIOTHYECKYI0 Harpy3Ky Ha HCCIEAYEMYIO TEPPHTOPHIO,
TaKKe SBIAIOTCS B3BelleHHble BemectBa (20 - 36 T/kM2 rom) WM
ruapokapOoHaTsl (24 -39,7 T/xkM2 roJ). 3HAYUTENBEHYIO HATPY3KY OKa3BIBAIOT
U XJIOPUJT HOHBI, KOTOpas cocTasisiet 5 — 11 1/km2 roay [3].

OueBHIHO, YTO HKOJIOTUIECKAs CUTYAIUsI HE MEHSCTCS C yBEIHICHUEM
pacCTOSHUSL OT NPEIIPHSTUS, YTO OOBSICHSAETCS TeM, KaK Ha 3arps3HeHHe
CHEXHOT'O TIOKPOBA BIMSACT TPAHCIIOPTHO-AOPOKHBIH KOMILUIEKC.

Takum 00pazom, Ha OCHOBE MOHHTOPHHIA BO3JCUCTBHS IIOTEHIIMAIEHO
OTAaCHBIX OOBEKTOB Ha OKPYKAIOUIYI0 Cpely HEO0OXOOMMO pa3padoTaTh
3aKOHOJIATENbHYI0 0a3y, KoTopas OyleT YYMTHIBATh HE TOJBKO TPEOOBAaHUs
K COCTOSHHIO OKpYXXAaloIIeH cpensl IOJBEP)KCHHOW 3arpsA3HEHUIO U
obecrieunBate MH(pOpMalMeld O HOpMax pa3MemeHus: (QUIbTPYOIHMX
coopyxeHui.  [locTossHHOE  yCOBEpIIEHCTBOBaHME  3aKOHOB  YETKO
orpejessieT NpaBa U OO0S3aHHOCTH IOPUAMYECKUX, JOJDKHOCTHBIX JIMII Ha
TIPUPOJTHBII OOBEKT.
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HayuHoe usnanue

Hayka B mikoJie u By3e
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