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AJI'OPUTM TOMACA NN METO/I ITPOI'OHKH

Anroputm Tomaca WM METOX MPOTOHKH SBJSCTCS YACTHBIM CITydaeM
Merona ["aycca u ucnonb3yercs UIsl pELEHUs] CUCTEM JIMHENHBIX ypaBHEHUI
(CJ1Y) Buma Ax = B, rne A — TpéxauaroHanbHas MaTpHIa WA MaTpHUIIA
SAxobu [1]. JaHHBIA anropuTM TPEACTABISIET COOOW BapHaHT METOIA
MOCJIeI0BATEIEHOTO HCKITFOUeHNUs Hen3BecTHRIX. CJIY ¢ maTpumamu SIkobu
BCTPEYAIOTCS MPU PEIICHUH MHOTUX 3a/1ay BBIYUCIUTEIbHOM MaTEMaTHKU.
Hampumep, mnpu pemieHMM KpaeBbIX 3afad s IuddepeHImaIbHbIX
YpaBHEHUM BTOPOTO MOPSAKA, B aJTOPUTMAax CIIAHOBBIX anmpoKCUMaIlUi,
a TaKke B 3ajJayax JIMHEHHOW aireOphl, Uil pelleHHs IMPOOJIeMBI
COOCTBEHHBIX 3HAUCHHI MAaTPHIl OOIIIEro BUA.

OCHOBHBIM NPEUMYIIECTBOM METOJa TPOTOHKH SBISETCS €ro
9KOHOMHUYHOCTh, T.€. TO, YTO 3TOT METOJ MAaKCUMajlbHO HCIOJb3YET
CTPYKTYpPY HCXOJHOW cucteMbl. HepocTtaTkom MeTona sIBISI€TCS TO, YTO C
Ka)XJI0¥ uTepalrell HaKarIuBaeTCsl OMIMOKA OKPYTIICHHS.

JaHHBIA METOJ COCTOMT M3 JBYX OTaloOB: NPSMONl NPOTOHKU U
oOpatHOW mporoHkd. Ha mepBoM 3Tame OIpeestoTcsS IMPOrOHOYHEIC
K03 PHUIINESHTEI, a Ha BTOPOM — HaXOIST HEU3BECTHEIC X.

ITycts CJIVY [2] 3anucaHa B BUE:

-Co¥o |+BoY1: = fo,
Ai¥o -C1¥: +Bi1¥: = fi,
A2¥1 -C:Y: +B:Y¥3 = f2,
Ai¥il |-Ci¥i |+Bi¥i=1 = fi
AnidYn|-Cni¥uni TBni¥n|= fn-.f,
An¥ni -Cn¥n = fn, (1)
PeH_IeHI/IeM CHUCTEMBI SABJIAKOTCA:
Yi = @Y1 + B
YV = B, (i=0,1,...,n-1). 2

rze a;, f; — Hen3BeCTHbIe MPOTOHOYHbIE KO3DUIUEHTBHI.
3nayeHuss KOIDDUIMEHTOB «;, B; BBIYHCIAIOTCA 10 (HopMyIaMm
OPSMOro X0j1a METO/Ia IPOroHKH. 3aruiineM st i=0:

Yo = QoY1 + Po- 3)
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[MpuBenem nepBoe ypaBHeHue cucteMbl (1) x tumy (3). dust storo
nepereceM ByY; B paByro yacTh u paznenum ypaBHeHue Ha —C.
__Bg fo
Yo=7"V1— (- 4)
0
CpaBumBass (3) u (4), mDOJXyYUM 3HAYCHUS TPOTOHOYHBIX

k03(hpunKeHToB o U fBy:
Bo fo
ag=—;By=—=— 5
0= 2y =—L 5)
PaccmarpuBas octaibpHBIE ypaBHEHHS cUCTeMEI (1), momydunMm oOrme
peKyppeHTHBIE GopMyITBI AT KO3 UIMEHTOB ; U ;.
B; ﬁ'—lA ._f. .
a; = —; B == (i=12,..,n) (6)
Ci—ai—14; Ci—ai—14; )
3amumeM CHCTEMY YpPaBHEHHH, COCTOSIIYIO U3 YpaBHEHUS (2) s i=N-
1 u mocnennero ypaBHeHHs cucTeMsl (1):
{yn—l = Qn-1Yn + Bn—l
Anyn-1 — Cpyn = fin. .
Pemaem cucremy wucnonesyst ¢opmyay (3) mpu i=n, Haxoaum
BBIP@KEHUE ISl Y, ¥ COOTBETCTBYIOIINI eMy KO (HUIIEHT IPOTOHKH f3, :

Yn = Rl = Bn. (7

T Cn—An@n_1
OmnpenenuB 3HaYeHHS ¢;, B; 10 opMyrnaM (6), HAXOAUM B 0OpaTHOM
MopsiAKe perieHne cuctemsl (1):
Yi-1 = Upoa¥i + Bima (I=0,0-1,..1) 8
B kauecTBe mpuMepa pacCMOTPUM CIEAYIONIYIO CUCTEMY:

2x1 — Xy = 3
5x1 + 4x2 + 2x3 =6 (9)

Xy — 3X3 =2

. 64 1 29
(TouHoe perieHue AAHHOW CUCTEMBI: X; = X2 = T 5% = _E)'

IMony4yeHHbIe pe3yJbTaThI.
[psimoit xox. Mcmone3ys BeipaxeHus (5) u (6), HaXOIUM 3HAYCHUSA
MIPOTOHOYHBIX K03 (HUIIMEHTOB:
1) =05, ,=15;2) ay =—-4/13, B, = —-3/13;
3N as;=0, B3 =-29/43.

Ob6partnsnii xon. Vcnone3ys Beipaxkerns (7) u (8), HAXOOUM pelIeHne
cucreMmsl: 4) x3 = 3 = —29/43; 5) x, = —1/43; 6) x; = 64/43. Kak
BHIVM, 3HAUEHUS] HEU3BECTHBIX COBITAIH.

Jluteparypa

1. BouikoB E.A. Yucnennsie Mmetossl. - M.: Hayka, 1987.— 248 c.
2. Camapckuii A.A., I'ynmun A.B. UucnenHsle MeTozpl: Yue0, mocodue
st By30B, — M.: Hayka. 1989.— 432 c.
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KOCMUMNYECKHUE JIYYU U PEJIMKTOBOE U3JIYYEHUE

JKu3up Ha Hamel IIaHeTe B HACTOSAIIEE BpeMs ObET KIIIOYOM. A BeIb
BCE HBIHE CyILECTBYIOIIee BO BceraeHHOM Hauyanoch MO OAHOW U3 TEOPUHU
Bonemroro B3peiBa .CoBceM HEZABHO MO KOCMHYECKMM MepKaM Ha 3emiie
emie JKWIM JUHO3aBPBl, MO OJHOH W3 TEOpHH WX CYIIECTBOBaHUE
MPEeKpPaTUIIOCh, W3-3a acTEpPOUa YIABIIEro Ha 3eMII0 U BeAb ATO MOXKET
MPOM3OUTH CHOBAa M YEIOBEUSCTBO TAKXKE KaK W JAMHO3aBPHl MOXKET
HCUe3HyTh ¢ nuna 3emnn JKu3Hb Ha 3eMiie MOXKeT IPEKPaTUTHCS [0 MHOTUM
CICHApHUsM: MCTCOPHUTHI, AacTEPOMABI, B3PHIB CBEPXHOBOM W  ee
MyJbCUPYIOIINE TaMMa Jy4d, COJHEYHble BeTpa MOIYT HaHECTH
HETIONPaBUMBIH YPOH aTMoc(epe Haliel ITaHeTH U TakK Jajee ...

Pazbepemcs ¢ 0JJHOM U3 OMTACHOCTEMH.

Kocmrueckue myqu mpeacTaBIsSioT COOOH MOTOKU U3 OTNENBHBIX U HE
CBS3aHHBIX MEXIy c000il 3apsDKEHHBIX YacTHI[ C OIPOMHOM CKOPOCTHIO,
NPUXOASIINX W3 KOCMHYECKOTO TWPOCTpPaHCTBA. B HHX mpeoOiamaroT
MPOTOHBI, HO HPUCYTCTBYIOT 3JIEKTPOHBI, siApa TelHst U 0oJee TKENbIX
XUMHUYECKHUX 371eMeHTOB [3]. OHM MOT'YT BO3HHMKaTh: BHE HAIlleW raJlaKTHKH,
B Hameil ramaktuke, Ha CoJHIIE, B MeXIJIAHETHOM IPOCTPAHCTRBE,

KocMmuueckue nyuun agenstcst Ha 1Ba tuna: Ilepsuunbiid, BropuyHbliit

IlepBuyHble JIydn — 93TO BHETAJIAKTHYECKHE, TalaKTHYECKHE,
COJIHEYHBIE KOCMHUYECKHE JTy4H [3]

BTopu4HBIMH KOCMHUYECKMMH JIydaMH SBJISIOTCS ITOTOKH YacTHII,
BO3HHMKAIOIUE TOJ JACHCTBHEM MEPBUYHBIX KOCMHUYECKHX JIyueil B
atMocdepe 3emin 1 Ha ee oBepxHOCTU. COTHEUHbIE KOCMUYECKHE Tydd —
HeperyJIsIpHbIE BCIUIECKH, CBS3aHHBIE C XPOMOC(EPHBIMH BCIBIIIKAMH Ha
CouHIle, OHH OOBIYHO COCTOSIT U3 MPOTOHOB, AJIEKTPOHOB U ApyTuX siaep [1].
[ToTokM CONHEYHBIX KOCMHYECKHX Jy4eil BO BpeMs XpOMOC(EPHBIX
BCIIBIIIKAX MPEJCTABIIIOT YIpo3y AJIS 3allycka KOCMHYECKHX anmapaToB.
[TosTOMY Ba)KHO OTCIIEKHBATH XPOMOC(HEPHBIE BCIIBIIIKH.

Hanee uayt 'anakTuueckue KOCMHUYECKHE JIy4H, CUUTAETCSA, YTO OHU
BO3HHMKAIOT IPU B3pbIBE CBEPXHOBBIX 3BE37, OHU TaKXKE MPEICTABISAIOT
yTpo3y BceMy JKMBOMY Ha Hameil ruraHere. Kak MMEHHO COOBITHE Takoro
THTIA MOKET YTPOXKaTh HameH mraneTe? OTO JOBOJIBHO JETKO MPEICTABHUTE:

Wrak, mepea HamMH KpacHBbIM TMTaHT —cTapas 3Be3a, KOTopas yxe
n3pacxofoBaia cBO¢ BOHOPOAHOE TOIUHBO. Cpok e€ JKW3HM HOIAXOIUT K
KOHILYy U B KaKOH-TO MOMEHT HacTymnaeT “‘cMepTh” 3Be3pl. OHa cOpachiBaeT
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BHEIITHIOK 00O0JIOYKY, KOTOpas pasjeTacTcs BO BCE CTOPOHBI, (OPMHPYs
OTPOMHBIH M XOPOIIO 3aMETHBIN “Iy3bIph” M3 Ta30B, YTO BIIOCICACTBUU
MIPEBPATUTCA B TYMaHHOCTb. Temepb, BCE HYTO OCTAIOCh OT 3BE3IIBI,
“CXJIOMBIBAaETCS’’, TO €CTh KOJUIATICUpYeT B € EeHTp. BOT W 0Ha — BCHBIIIKA
cBepxHOBO#t! Tlocie BCTIBIIIKKM OHAa BBICBOOOXKIAET OTPOMHOE KOJHYECTBO
sHeprun. ITocie 3TOro HauMHAETCS CaMOe MHTEPECHOE— HaMOObIIas 4acTh
SHEPTUHU COpachIBACTCS BAOIL OCH BpAICHHUS KOJUIAIICUPYIONICH 3BE3/IbI B
00e CTOpOHBI, 00pa3ysl Tak Ha3bIBAEMBIN «keT». M eciu Ha MyTH 3TOrO
MOTOKa OyeT 3eMJIs Wi ApyTas IUTaHeTa, TO € HACTYIHUT KOHEII.

l'oBopss o Teopum bosbiioro B3pbIBa, HENb3S HE YIOMSHYTh H
PEIMKTOBOE U3ITydeHUE, KOTOPOE B JIMIITHHUH pa3 JTIOKa3bIBACT CYIICCTBOBAHHE
9TOi Teopuu. BrIpaxkasch NPOCTBIM S3BIKOM, PEIMKTOBOEC H3JIYYCHHUE
SIBJISICTCS. TICPBBIM CBETOM, KOTOPBIH Hadajl IyTEIIeCTBOBATH IO paHHEH
Bcenennoit.

Ero otkpeitne B 1965 romy HeceT 3a co0O¥l OTrpOMHBIM BKJIAI B
KOCMOJIOTHIO, TaK KaK cllaboe PETMKTOBOE M3IyUeHHEe JAaET HAM CBEICHHS O
MEePBBIX MTHOBEHHSX CYIECTBOBaHHUS Hamied BceneHHOM, o Toil nmanmekow
3IoXe, Korjaa Bcs BeenenHas Oblia ropsiueld M B HEH €lle He CYIEeCTBOBAJIO
HU IUIaHET, HH 3Be3ll, HU TaJaKTHK. be3ycioBHO, Oyarojaps 3TOMy
OTKPBITHIO YUCHBIE MPUOTU3UIINCH K pa3rajKe TalHbI poXKIeHUs BeenenHoi.

Jlutepartypa

1. Ayonumesa T.A. “KoHmenmuu coBpeMEHHOTO €CTECTBO3HAHUS
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BO3MOKHOCTH 3KOJOTI'NYECKOI'O OBPA30OBAHUA
YUYAIIUXCHA B KYPCE ®U3UKU

CeronHsl y)Ke HUKTO HE COMHEBACTCS B TOM, YTO CPEIH TIIO00ABHBIX,
KM3HEHHO  BaXHBIX  OpOOJIeM, CTOSIIMX Mepel  YeJIOBEYeCTBOM,
MIEPBOCTENIEHHOE 3HaueHue npuodpenn mpobiembl skosorun. Craio
OUYEBHJHO, HYTO IPEOAOJIETh OSKOJOTMYECKUIl KPU3UC TOJBKO OJHHUMH
TEXHUYECKUMHU CPEICTBAMHU YyKE HEBO3MOXXHO. UelOBEYECTBY MNPEIACTOHUT
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CO3/1aTh HOBYIO KYJIbTYpY — KaK BO B3aMMOOTHOIIEHUAX MEXKIY JTHOABMU, TaK
U BO B3aUMOOTHOILICHHUAX C NPUPOLOH. B OCHOBE 3TON HOBOU KyJIbTYpBI
JIOJDKHO JIeXKaTh 9KOJIOTHYeCKoe 00pa3oBaHHue.

Ocobas poib B popMupoBanuy «rpakaaniaa X X1 Bexa» npuHaaIe:KuT
IIKOJIE, TaK KaK OCHOBBI JKOJIOTMYECKOTO O00pa3oBaHMs II0IPACTAIOIIETO
MOKOJICHUS 3aKJabIBAIOTCSI MMEHHO B IIKOJE. B peamusanuyl MIKOIHHOTO
9KOJIOTMIECKOTO 00pa30BaHUs HAPSLY C APYTUMH TUCHUIUIMHAMH BEIHKO
3Ha4YeHHE Kypca (PU3MKH, TOCKOIbKY NMEHHO (DM3HKa KaK HayKa O IPHPOAE
JaeT  ydJaluMmcs — IPEACTaBICHWE O  IEJTOCTHOCTH  HPUPOJIHL,
B3aMMOCBSI3aHHOCTH M B3aMMOOOYCIIOBICHHOCTH IPOMCXOAAIINX B HEH
MPOLIECCOB, TNPHYMHHO-CICICTBEHHBIX CBS3AX TNPHPOIHBIX  SBICHUH,
MCTOYHHKAX «(PU3MIECKOT0» 3arpsi3HEHHs OKpYKaroLel cpeabl; popMUpyeT
HAayYHYI0 KapTHHY MHpa M NOHMMaHHE HEOOXOJUMOCTH PEryJIMpOBaHHS
B3aUMO/ICHCTBUSI OOLIECTBA M TIPUPOABI C 1ETBbI0 COXPAHEHUS MEXKIy HUMH
paBHOBECHs] M NPEAOTBPAIICHUS HETaTUBHBIX IIOCJIEACTBUN HaydHO-
TEXHHYECKOTO IIporpecca; I03BOJIICT PAacCMOTPETh C yUEHHKaMM IyTH
MIPEOI0JICHUS KOHKPETHBIX SKOJIOTHYECKHUX KPU3UCHBIX CUTYallUi, I0Ka3aTh
UM B2)XHOCTH B 3TOM OTHOIICHUH HAYKH U TEXHUKH.

D¢ PEeKTHBHOCTh COBPEMEHHOT'O IIKOJIBHOTO Kypca (HU3MKH B 3TOM
HanpaBIeHUHW KpailHe HM3Ka. ODKOJIOTHYECKMH MaTepHan BKIIOYAeTcs B
CONlepXKaHHWe YpPOKOB (GU3WKH nuO0 (parMeHTapHO, JHOO BOBCE HE
UCTIONB3YeTCs, y4YuTessi (U3UKH CUYUTAIOT €ro  JIONOJHUTEIbHBIM,
WITIOCTPAaTUBHBIM, a 3HA4UT HE0OA3aTeNIbHBIM M BTOPOCTECIIEHHBIM.
HecmoTps Ha 3HaYWTENbHOE KOJMYECTBO HCCIECIOBAHUH, MOCBAIICHHBIX
IKOJIOTUUECKOMY  00pa30BaHUIO, cojiepkaHue, (OpPMBI U METOBI
HKOJIOTHYECKOI0 00pa3oBaHMs B Mpoliecce 00ydeHus Gpu3mke pa3paboTaHbI
HEJIOCTaTOYHO. Bce cka3aHHOe OOBSCHAET BAXHYI pOJb (HU3UKH B
HKOJIOTHYECKOM 00pa30BaHHU.

IkonpHBIH Kypc (M3MKH HMEeT 3HAYMTENBHYIO POJIb B PELICHHH
npo6JIeM SK0JIOrHYecKkoro o0pazoBanus yuamuxcs. Pusmka Kak Hayka, Majio
TOTO, YTO HW3y4aeT NPHUPOJHBIC SBICHMS, MOCTOSHHO NPOUCXOJNINE B
OKpY’KalollleM MHpE, TaK €lle U O4YeHb TECHO CBsS3aHa CO MHOTMMU
NPUPOJHBIMU OTPAaCcsIMA COBPEMEHHOW TEXHUKH W NPAaKTHYECKH CO BCEH
JIeITeNIbHOCTRIO0 4YenoBeka. He ManoBakHOW sBisieTcss Poiib (U3UKH B
MOHUTOPHHIE COCTOSHHSI OKPYXKAloIIeH Cpelapl, a WUMEHHO B CO3JIaHUU
Pa3NIUYHBIX YCTPOMCTB M MPHUCIIOCOOJICHHH, MO3BONISIONINX OTCIEKHUBATH
HKOJIOTHYECKUE M3MEHEHUS HE TOJIBKO B OT/IENIBHBIX 00JIACTSIX, HO M B paMKax
Bcell utaneTsl [Eroposa, 2018, ¢. 50].

B mkonpHOW (u3nke ecTb MHOXECTBO TEM, C KOTOPBIMH MOXKHO
CBSI3aTh DJKOJIOTMYECKHH MaTepHas. OJTO TaKWe TeMbl, KakK J[BUTaTelb
BHYTPEHHETO CrOpaHusi, PeakTHUBHBIN JBUrareib, 1uddysus, atmochepHoe
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JaBJICHUE M, C€CTECTBEHHO MEXaHHWKa M JJIEKTpOoJMHamMuKa. M3ydas
YCTPOWCTBO M MPUHIMITBI paOOTHI ABUTATENSI BHYTPEHHETO CrOPAHUsI MOKHO
03HAKOMHUTH Y4YaIlUXCsl C BPEIHBIMU BBIOpPOCAMH, MOJY4YaeMBIMH B XOJE
paboTHI TaKMX JABUTATENCH U UX BIMSHUEM Ha aTMOC(epy HalleH IIaHeTHl.
A yxe n3ydas camy arMocgepy MOXHO pacckasaTh JETsSM O CIocobax ee
OYHCTKH, HAIPUMEP, METOJIOM PACCEUBAHMS, SBISIOIINMCS OJHAM U3 CaMbIX
3¢ ¢dexTHBHBIX. TakKe CTOUT YIIOMSHYTH IIPO BCEM U3BECTHBIHM MapHUKOBBIN
3¢ QeKT, BO3ZHHKAIOMMNA B pe3yNbTaTe IIOCTOSHHOTO  YBEIMUCHUS
KOHIIGHTpallMl  yTJeKHciIoro Ta3a B arMmocdepe. Wiywas HC3
(MCKyCCTBEHHbIE CIIyTHHKM 3€MJIM) CIeQyeT paccka3aTb O HMX pOJIH B
MOHHUTOPHHTE U OTCIIC)KUBAaHUN N3MEHEHHH, IPOUCXOAAIINX B SKOCHCTEME
Hameit manetsl [CanbHukoBa, 2016, c. 1543].

DkocucremMa — 3TO CoueTaHHe OMOJIOIMYecKOro MHpa U (pU3NYECKOro
cpenbl. B npenenax 3Tol cUCTEMBI, MEX]y IIOYBOM, BO3AYXOM M BOAOH C
OZHO! CTOPOHBI, U MEKIY PACTCHUSMU U JKUBOTHBIMHU — C JpPYIOH,
LUPKYJUPYET IOCTOSHHBIM KPYTOBOPOT J>KU3HEHHO BaXKHbIX BelecTs. U
COOTBETCTBEHHO JII000E€ HM3MEHEHHE KAaKHX-THOO 3JIEMEHTOB OJIHOH U3
COCTaBHBIX YaCTEH S9KOCHUCTEMBI, B UTOTE TIPUBEIET K N3MEHEHHSAM B APYTOM.
B3anmopgeiicTBus 11000r0 OpraHM3Ma, BXOASIIETO B COCTAB SKOCUCTEMBI, C
JAPYTHMMH OPTaHU3MaMH HITH C OKpYXKaloIIel cpezoil, 1obas ero akTHBHOCTh
HECET CBOE OTPAKEHHE B CTPYKTYPE U (PYHKIMAX IKOCHCTEMBI. DTO TOBOPHUT
00 ajanTanyy BceX JKMUBBIX CYIIECTB K Pa3IMYHBIM ITPUPOIHBIM YCIOBHSM.
®usuka WUrpaer O4YEHb BAXHYK pPOIb B IOHUMAaHUM IPOLIECCOB,
MPOTEKAIONIMX B PA3JIMYHBIX 9KOCUCTEMaxX U B Onocdepe B 1enoM. O1a pob
OIIPEACIACTCA CIACAYIONUMU MPpUINHAMU:

1. Bce oObexthl, BXomsuue B Ouocepy IUIaHETBI, SBISIOTCS
oObekrtamu u3ydeHus ¢usuku. K HUM OTHOCATCS atMocdepa, BOJHBIC
MAacCBhI, TI0YBA U Pa3JINYHBIEC APYTHE HIEMEHTHI OHOC(hEpHI.

2. B Owuoctepe mpoOHCXOIUT MHOMKECTBO Pa3IMYHBIX IIPOLECCOB,
YCTOHYMUBOCTH KOTOPBIX 3aBUCHT OT Pa3HBIX (PU3NYECKUX CBOWCTB OOBEKTOB,
Y4YacTBYIOIIMX B 3TUX IpoOIeccax.

3. Kpome Ounonormueckux W pa3iId4HBIX JpYyrux, B Ouocdepe
NIPOTEKAIOT HEKOTOpble (DM3MUYECKHe INpolLecchl. B HMX YHCIO BXOIIT
Ppas3JIMuHbIE TEIUIOBHIE, PAANOAKTUBHBIE U dJIeKTpoMarHuTHele [ Minomuxuna,
2016, c. 31].

Takum 00pa3oM, 3KOJOTHYECKOE OOpa30BaHHWE YyYaIIUXCS — 3TO
KM3HEHHO HEOOXOAMMbIE ISl YelIOBEYECKOro OyIyIIero Mpolecchl: s
TOTO, YTOOBI HE JOMYCTHTH TI00ATBHON YKOJIOTHUECKON KaTacTpodbl M Kak
CIIEACTBHE THOETM YEIOBEYECTBA, YK€ CETOAHSA IOJPACTAIOIIEMY
MIOKOJICHHIO HEOOXOAWMO OBJAAETh OKOJIOTHYECKHMMH 3HAaHHAMU U
LEHHOCTSIMU U c(pOpMHPOBATh MHUPOBO33PEHUE OEPEKHOTO OTHOLICHUS K
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OKpYXalolleMy Hac MHpY. BHeapeHHe SKOJOrMYecKoro marepuaia B
IIKOJIbHBIE YPOKH (DU3UKH MTO3BOJIUT YYEHUKAM YBHJCTh HOJIOKHUTEIbHBIE U
OTpULATENIFHBIE  TIOCNEJICTBHS ~ B3aUMOOTHOIICHHS  TNPHPOABI |
YeJIOBEYECKOT0 O0IIECTBa, MOHATh BAXKHOCTH OKPY)KAIOIIEH MPUPOABI IS
BCEX 0OMTAaTeNeH TUIaHeThl M y3HaTh O CIIOCO0aX ee OXpaHbl OT BO3/ICHCTBUS
HETaTUBHBIX BHEIIHUX (PaKTOPOB.

Jlutepartypa

1. 3Baxne6nsrii, A.H. Konmenmmss o00IIero 3KOJIOrHYECKOTO
oOpa3oBaHMsI B HWHTepecax o0mero ycroiumBoro passutus / A.H.
3axme6nnrit, E.H. [I3atkoBckas, B.A. I'paueB // Bompockl coBpemeHHOU
Haykd U npakTukd. — 2012, — Ne 2. — C. 59.

2. 3BusarauHos, ILI. Pomp kypca ¢u3uMKu B 3KOJIOTHUECKOM
obpazoBanuu yvamuxcs / UILI. 3ustouaoB, b.M. Mupkun // BecTHuk
bamkupckoro ynusepcutera. — 2006. — T11. — Ne 2. — C. 127-130.

3. Buargusos, II.I'. Dkomorudveckas COCTaBJSAONIAs Kypca
¢usuku / U1.T. 3ustaunoB, .M. Mupkun // ®uzuka B mkone. — 2004, — No
3.—C. 23-30.

Adanpees I.P., 3uaraunos LI,
B® baul'V, r. bupck, Pb
Suamounos LI.I"., doyenm, K.¢h.-m.h.

ed.bis@bk.ru

BO3MOKHOCTH 3KOJOTHUYECKOI'O OBPA30OBAHNUSA
YYHAIIUXCA B KYPCE ®U3UKHN

CeromHs yXe HUKTO HE COMHEBAETCSA B TOM, YTO CPEAM TTTOOATBHBIX,
KW3HEHHO B@XHBIX MPOOJeM, CTOSIIMX TIepel  HYeIOBEUECTBOM,
MEpBOCTENICHHOE 3Ha4deHHWE TpuoOpenn mpobieMbl skosoruu. Crano
OUEBUJIHO, 4YTO IIPEOAOJIETh SKOJOTHUECKUI KpPU3UC TOJBKO OJHUMU
TEXHUYECKUMU CPEJICTBAMU YK€ HEBO3MOXKHO. UenoBeuecTBY MPEACTOUT
CO3/1aTh HOBYIO KYJIbTYpY — KaK BO B3aHMOOTHOIIEHUSX MEXAY JTI0IbMU, TAK
U BO B3aMMOOTHONIEHUSIX ¢ Npuponoil. B ocHoBe 3Toil HOBON KyJIbTYpbI
JIOJDKHO JIeXKaTh SKOJIOTMYeCKoe 00pa3oBaHMe.

Ocobas ponb B popMUpOBaHHHN «rpakaaHuHa X X] Beka» NpHUHAIIECIKHUT
MIKOJIE, TaK KaK OCHOBBI 3KOJIOTMYECKOTO OOpa30BaHMS IIOJIPACTAIOIIETO
MOKOJICHUS 3aKJIaJbIBAIOTCSI UMEHHO B IIKOJE. B peamusanny MIKOIBHOTO
HKOJIOTHYECKOTO 00pa30BaHMs HApAAy C OPYTUMHU TUCLUIIIMHAMU BEIHKO
3Ha4YeHNE Kypca (PU3MKH, TOCKOJIBKY HMEHHO (PM3HMKa KaK HayKa O MPHUPOAE
JaeT  yJaluMcs  IPEACTaBICHWE O  IEJTOCTHOCTH  HPUPOJIH,
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B3aUMOCBSI3aHHOCTH W B3aMMOOOYCJIOBJICHHOCTH IPOUCXOAAIIMX B HEH
MPOLIECCOB, TPUYMHHO-CIIEICTBEHHBIX CBA3AX TNPHPOAHBIX  SIBICHUMH,
HCTOYHHKAX «(U3MUECKOTO» 3arpsI3HEHHS OKpY>Kalollei cpeasl; GopMUpyeT
HAyYHYI0 KapTHHY MHpa ¥ MOHMMaHHE HEOOXOJMMOCTH PETYJINPOBAHUS
B3aUMO/ICHCTBUS O0IecTBa U IPUPOIBI C LETbI0 COXPAHEHUSI MEKITY HUMU
paBHOBECHS W TPEAOTBPAIICHUS HETATHBHBIX IIOCIEACTBHI HaydHO-
TEXHUYECKOTO IIPOTPEecca; II03BOJIIET PACCMOTPETh C yUYECHUKAMH ITyTH
TIPEOI0JICHISI KOHKPETHBIX SKOJIOTHIECKUX KPU3UCHBIX CUTYAIIHiA, TIOKa3aTh
MM BaKHOCTB B 3TOM OTHOIICHWN HAYKU W TEXHUKH.

3¢ (hekTHBHOCTh COBPEMEHHOTO IKONBHOTO Kypca (HU3UKH B ITOM
HaTIpaBJICHWU KpaifHe HU3Ka. OKOJNOTHYSCKUI MaTephall BKIIOYACTCS B
coJiep)kaHue YPOKOB (u3ukH Jnbo ¢QparMeHTapHo, MO0 BOBCE HE
HCIOJIB3YETCA, YUYUTCIIA (1)I/I3I/IKI/I CUHUTAIOT €ro JOIIOJTHUTCIIbHBIM,
WTIOCTPATUBHBIM, a 3HA4YUT HeO6HBaTeHLHLIM U BTOPOCTCIICHHBIM.
HeCMOTpH Ha 3HAYUTCJIIbHOC KOJIHWYECTBO HCCHe[[OBaHHﬁ, IIOCBAIICHHBIX
9KOJIOTUYECKOMY 00pa3oBaHMIO, cojepkaHHe, (opMBI MU  METOJbI
9KOJIOTUYECKOro 00pa3oBaHus B Ipolecce o0yueHus: pusnke pa3paboTaHbl
HElOoCTaTOYHO. Bce ckazaHHOe OOBACHACT BaXXHYK pOJb (U3UKHA B
9KOJIOTHYECKOM 00pa30BaHUH.

IIkonpHBIA Kypc (HU3UKH MUMEET 3HAYHTEIBHYIO POJh B PEHICHUU
po6IIeM 3KOIOTHIEeCKOTo 00pa3oBaHus yyaniuxcs. Ousnka kak Hayka, Majio
TOTO, YTO H3y4YaeT MPHUPOIHBIC SBICHHSA, IOCTOSHHO IPOHCXOMAIINE B
OKpYXAIOLlleM MHUpe, TaK elle M OYeHb TECHO CBs3aHAa CO MHOI'MMH
IIPUPOJHBIMU OTPACISIMU COBPEMEHHON TEXHUKHM U IPAKTUYECKHU CO BCEH
JIeATeNIbHOCTBIO uesioBeka. He ManoBakHOW siBisieTcss poiib (U3HMKK B
MOHUTOPHHI€ COCTOSIHUSI OKpYIXKAIOLIeH Cpelbl, a UMEHHO B CO3JaHUH
Pa3IUYHBIX YCTPOMCTB M MPUCIOCOOJEHUH, MO3BOJSIONINX OTCIEKHBATH
SKOJIOTUYCCKHUEC UBMECHCHUS HE TOJIBKO B OTACIBbHBIX O6J'[aCT${X, HO 1 B paMKax
Bceli mutanetsl [Eroposa, 2018, c. 50].

B mkonpHOW (u3MKe ecTh MHOXECTBO TEM, C KOTOPBHIMH MOKHO
CBSI3aTh OJKOJIOTHYECKMH MaTepuan. OTO TaKHe TeMbl, KaK JBHTaTellb
BHYTPEHHET0 CrOpaHusi, PeakTHUBHBINA JBUTaTENb, 1M Py3usi, aTMochepHOoe
JIaBJICHUE MW, €CTECTBEHHO MEXaHWKa M JJIEKTpOJMHAMHKa. M3ydas
YCTPOWCTBO M MPUHIMITEI paOOTHI ABUTATENSI BHYTPEHHETO CTOPaHUS MOXKHO
O3HAKOMUTH Y4YallluXCd C BPECAHBIMU BBI6pOC8.MI/I, IoJIy4a€MbIMU B XOI€
paboThI TaKMX ABUraTeNell M UX BIUSHHEM Ha aTMochepy HalleH IIaHeTHI.
A yxe m3ydas camy aTMocdepy MOXKHO pacckas3aTh JIETsIM O crocobax ee
OYHUCTKH, HAIIPAMEP, METOIOM PACCEHBAHNS, SIBIISIOIINMCS OJTHUM U3 CAMBIX
s pexTrBHBIX. Takke CTOUT YITOMSHYTh PO BCEM U3BECTHBIN MapHUKOBBIN
3¢ ¢deKT, BO3HUKAIOUIMA B pe3yabTaTe IIOCTOSTHHOTO  YBEJIWYCHHUS
KOHIICHTPallMk  yIJIGKHCIOro Trasa B armocdepe. Uzyuas UC3
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(MCKyCCTBEHHbIE CHYTHUKM 3€MJIM) CIeAyeT pacckazaTb O UX pOJIM B
MOHHUTOPHUHTE U OTCIICKUBAHUU MU3MEHEHUM, MTPOUCXOSIINX B DKOCUCTEME
Hamel miaHeTsl [CanbHukoBa, 2016, c. 1543].

JKocucTeMa — 3TO COYETaHHE OMOJOTMYEeCKOro MHUpa U (pHU3NYECKOTro
cpeasl. B npenenax 3Toil cucTeMbl, MEXAY MOYBOM, BO3JYyXOM M BOAOW C
OHOW CTOPOHBI, M MEXIy pPACTCHHSIMH H J>KUBOTHBIMH — C JIPYTOH,
UPKYJIAPYET TTOCTOSHHBIA KPYTrOBOPOT JXKM3HEHHO BAaXKHBIX BemiecTB. U
COOTBETCTBEHHO JIH000€ H3MEHEHHE KaKUX-IHOO 3JIEMEHTOB OIHOH W3
COCTaBHBIX YaCTEH AIKOCHUCTEMBI, B HTOTE MPHUBEIET K M3MEHEHHUSIM B JPYTOM.
B3anmopeticTBus 1F000T0 OpraHu3Ma, BXOISIIETO B COCTaB dKOCHCTEMEI, C
JIPYTAMH OpTaHU3MaMH WIH C OKPY’KaIOIIeH cpeoii, mobas ero akTHBHOCTh
HECET CBOC OTPAXKCHUE B CTPYKTYPE U QYHKIHUAX IKOCUCTEMBI. DTO TOBOPHT
00 ajanTanuy BCEeX JKUBBIX CYIIECTB K PA3IUUYHBIM MPUPOJHBIM YCIOBUSM.
®uznka Wrpaer O4YEeHb BAXKHYIO pOJb B TOHUMAaHUHM TPOIECCOB,
MPOTEKAMIIUX B PAa3IHYHBIX SKOCUCTEMAaxX U B Onocdepe B 1iesioM. ITta pojib
OTIpEJIeINIIETCS CISAYIOIUMU TPUYUHAMHU:

1. Bce oObekTl, Bxomsmpe B Ouocdepy IUIaHEThI, SBISIOTCS
oOpekTaMu m3ydeHus ¢u3nkn. K HUM OTHocATCS aTtMocdepa, BOIHBIC
MAacCCEHI, T0YBA U Pa3JINIHBIC APYTHE HIEMEHTHI OHOC(EpEI.

2. B Ouocthepe NPOMCXOANT MHOKECTBO Pa3IHYHBIX IPOIECCOB,
YCTOYHUBOCTH KOTOPBIX 3aBUCHUT OT Pa3HBIX (PU3NIECKUX CBOMCTB OOBEKTOB,
YYaCTBYIOIINX B 3TUX HpoOIIeccax.

3. KpoMe OHONOTHYECKUX | Pa3lUYHBIX JPYruxX, B Ouocdepe
MPOTEKAIOT HEKOTOPhIC (PU3MUECKUE IMPOLECCHl. B HX YHCIO BXOIAT
pa3IUYHbIE TETUIOBBIC, PAANOAKTUBHBIE M DJIEKTpOMarHuTHbIE [ momuyxHa,
2016, c. 31].

Takum o0Opa3oM, 53KOJOTHYECKOE OO0pa3oBaHHME YYAIIUXCS — 3TO
XKU3HEHHO HEOOXOIUMBIC IS YeIIOBEYECKOro OYIyIIero MpOoIEecChl: s
TOT0, YTOOBI HE JIOMYCTUThH TI100aTbHON YKOJOTHYSCKON KAaTacTpO(bl U KaKk
CIIEJICTBHE THOEIH 4YeJIOBEYECTBA, YK€ CETOJHSA  IIOAPACTAIONIEMY
MOKOJIEHUIO HEOOXOJUMO  OBJAJETh OKOJOTMYECKUMH 3HAHHSIMH H
LHEHHOCTSAMU U C(HOPMHUPOBATH MHUPOBO33PEHUE OCPEIKHOIO OTHOIICHHS K
OKpyXaroliemMy Hac Mupy. BHeapeHHe 3KOJIOTHYECKOro MaTepuaia B
IIKOJBHBIC YPOKU (DU3UKU MO3BOJHUT YICHUKAM YBHJCTH IOJIOKUTECIHHBIC U
OTpHUIATENLHBIC MOCTICACTBUS B3aHMOOTHOIIIEHHS MIPUPOIBI u
YEJIOBEYECKOT0 OOIIECTBA, MOHATh BAXKHOCTDh OKPYXKAIOMIEH MPHUPOABI IS
BCeX oOMTaTesel MmIaHeThl U Y3HATh O cioco0ax ee OXpaHbl OT BO3JIEHCTBUS
HETaTHBHBIX BHEITHUX (DaKTOPOB.
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MNPUMEHEHUE KOMITBIOTEPA HA YPOKAX ®U3UKH B
CPEJIHEM IIKOJIE

CerogHsi mpenojaBaTeNd W YYUTeNs (HU3UKH, CTAIKUBAIOTCA CO
CIIENYIOIUM DSAOM 3aTPYIHEHHI: IMOCTOSHHOE COKpAallleHHEe 4YacoB Ha
€CTECTBEHHOHAYYHbIC AUCLUILINHBI, CHI)KCHUE (PMHAHCHPOBAHUS y4eOHOTO
nporecca, U3HOC U BBIXOJI M3 CTPOS MIMEFOLIErocsi 000pyIOBaHUsL.

AKTYaJbHOCTh BBIOPAHHOH TEMBbI COCTOHMT B TOM, YTO HCIIOJIBb30BaHHE
KOMITBIOTEPHBIX MOJIeJIel pa3In4HbIX (U3MUECKHX NPOLIECCOB U SIBJICHUIA
cnocobctByeT 3(deKkTHBHOCTH O0Y4YeHHsS YYEHUKOB IMpeaMeTy (QH3MKH,
MO3BOJISIIOT UM OCMBICIIBATh MEXaHU3MBbI (P3MUYECKUX SIBJICHUH, B OOJIbIIEH
CTENeHN TeX MPOIECCOB, KOTOPhIE HEBO3MOXKHO YBHIETh YEIOBEUECKOMY
a3y, a B HEKOTOPBIX CIIydYasiX — HEOCYIIECTBUMBIX HA MPAKTHKE U B )KU3HH.

KoMmriploTepHble MOAENHM HUrpaloT OOJBLIYI0 pPOJb MpH O0y4deHUH
¢msuke. OHM (QOPMHUPYIOT HAKOIUIEHHBIE paHee IpeJBapHTEIIbHbIE
NIPE/ICTAaBICHUS. O (U3WYECKUX SBJICHUSAX, KOTOpbIE K Hadally W3y4eHUs
(bu3KKH He y BceX OBIBAKOT MpaBHIIbHBIMH [2].

Ha nporspkennn Bcero kypca (U3MKH 3TH MOJENU HOIOJNHSIOT H
pacmupsIoT Kpyro3op yudamuxcs. OH1 3apoX/1al0T NpaBUIIbHbIE HaYalIbHbIE
TIPE/ICTABIICHUS O HOBBIX (PM3WYECKHUX SBJICHHUSAX U MPOLECCaX, PACKPHIBAIOT
3aKOHOMEPHOCTH M 3HAKOMST C METOJaMHu HccieqoBaHus. JleMoHCTpaius
MOZeNe pa3BHBaeT BHHMAaHHE W NaMATh YYalIUXCS INPH H3yYEHHH
Pa3IMYHBIX SBJICHUN U 3aKOHOMEPHOCTEMH.

Tak e, KOMIBIOTEPHBIE MOJEIH MOTYT OBITH HCXOIHBIM 3JIEMEHTOM
1015t 00BSICHEHHS TEMBI, MILTFOCTPHPOBATH M COTPOBOXKAATE: pacckas, beceny,
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OOBSCHEHUE M JICKIHMIO YYHTENs; MOATBEPXKJAaTh H3JIOKEeHHoe. Mojenu
(u3MYeCKUX ~ SABICHMH  MCHOJNB3YIOTCS  TaKkkKe Uil [TOCTAaHOBKH
SKCHEPUMEHTANBHBIX 33/1a4 U (B PEIKUX CIy4asX) — IpHU OIPOCe ydaluxcs
Y MOBTOPEHUH NPOeHHOr0 Martepuana [3].

Mopgenb — 3To IpeAcTaBlieHne 0OBEKTOB (NIPEAMETOB, SBJICHUH WIH
TPOIIECCOB) PEATBLHOTO MIIM BHIMBIIIJIEHHOTO MHPa U WX CBOWCTB [5].

CymiecTByeT MHOXECTBO KIaCCH(PHUKAIHNKA MOJEICH, OTIMYAIONTIIXCS
IpyT OT Ipyra TMpHU3HAKAMH, MOJOXCHHBIMH B OCHOBY KJIaCCH(UKAIIHH,
TIEPEYHCIINM HEKOTOPBIE M3 HUX. MOJeH eNsATCs:

°* 1O cCmoco0y TO3HAaHWA: Ha JKATCHCKHE, XYIO0XKECTBEHHEIE,
HayYYHOTEXHHYCCKHE;

* 10 OTpacid 3HaHWI: Ha OHOJOTMYEeCKHe, HSKOHOMHUYECKHE,
UCTOPUYECKHE U T.1.;

* 10 00JaCTH WCIONb30BaHMS: Ha ydeOHbIe (HarysAHbIE MOCOOUs),
OMBITHBIC (MOMAETh camMojieTa B TYpOOJUHAMHUYECKOH TpyOe), HaydHO-
TEeXHUYECKHe (ycxoputenu JIEMEHTapHbIX  YaCTHII), UTPOBBIC
(3KOHOMHYECKHe, BOCHHBIC), UIMUTALIMOHHBIE (MHOTOKPAaTHOE NOBTOPEHHUE
OTIBITOB IJISl OLICHKHU PE3yIIbTATOB BO3ICHCTBHUS pealbHOM JeHCTBUTEIBHOCTH
Ha o0Opa3zer);

* 110 yueTy akropa BpeMeHH: Ha THHAMHYECKUE U cTaTucTHYecKue [4].

Kommprorep B 00pa3oBaHMH — 3TO D3JICKTPOHHOE YCTPOWCTRBO,
MPEJOCTABIIONIEE IMIUPOKAE BO3MOXKHOCTH M YUUTENI0 M YYCHHKY Ha
TBOPYECTBO M HOBAaTOPCTBO, JAlOIlee Pa3HOOOpa3HbIe MyTH JUIA Mepexoa K
HOBBIM (opMam 00y4EHHSI.

HHTepHeT CTaJl HEOTHEMJIEMOW 4YacTbIO JKU3HU COBPEMEHHOIO
YeJoBeKa M JIaeT €My BO3MOXHOCTh BOCIIOJIB30BaThCSI OTPOMHBIM
KOJINYECTBOM JOIOIHUTENIBHBIX PECYPCOB, KOTOPhIE MO3BOJISAIOT 00OTAaTHTh
YPOKH W BHEKJACCHBIE MEPOIpPHATHS  Pa3sHOOOPAa3HBIMH  HJIESIMH,
WHTEPAKTUBHBIMU 33J[aHUsIMU ¥ MecTamu [1].
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HETI'ATHBHOE BJIMAHUE DJIEKTPOMAT'HUTHBIX BOJIH HA
OPI'AHU3M YEJIOBEKA

Hama nnanera cyiiecTByeT MUJUIMOHBI JIET B OKPYXKEHUM U3IYyYCHUH.
EctecTBeHHOE MarHUTHOE TIOJIE 3eMITH, €CTECTBEHHOE IICKTPUIECKOE TI0JIe,
panuounsnydenue CoiiHIa, atMOC(epHOe 3IIEKTPUUECTBO — 3TO U €CThb
OJICKTPOMArHuTHBIC BOJIHBI, KOTOPLIC OKPYXAarT HAC C HE3alaMATHBIX
BpPEMCH.

C 60-x romoB mMpoUUIOr0 BEKa Hayalach HayYHO-TEXHHUYECKas
peBomronus. FIMeHHO B TO BpeMs OBUIH H300pETEHBI TIEPBBIC KOMITBIOTEPHI,
panuotenedoHbl, ObUTa pa3paboTaHa W 3amylleHa MEpBasl CIYTHHUKOBas
cBs3b. [lapajurenbHO C ATHMHU HOBOBBEACHUSMH YBEITHYMIOCH KOJIUIECTBO
O6LI‘-IHI)IX Ha TO BpEMA HUCTOYHUKOB OJICKTPOMATHUTHOTO H3JIYYCHUS.
[IpumepHO B 3TO XKE BpeMs MEpeAOBbIe MPOMBIIIICHHBIE CTPAaHBl Hadalld
HUHTEPCCOBATHECA BJIIMAHUEM DJJICKTPOMArHUTHOI'O M3JTYUYCHHSA Ha 310POBLE
YeloBeKa.

Ho uTo Takoe »dneKTpOMAarHWTHBIE BOJHBI? DIIEKTPOMArHUTHBIE
BOJIHBI — 3TO 3JCKTPOMATHUTHBIC KOJEOaHUs, paclpoCTpaHsIomeecs B
MIPOCTPAHCTBE C KOHEYHOU CKOPOCTHIO.

He cekper, 4To BHENIHUE 3JICKTPOMATHUTHBIC H3JIyYCHHSI OKAa3bIBAIOT
HETaTHBHOE BO3CHCTBHE HA OpPraHW3M dYeloBeKa. JIFOIM, HAXOIICh Ha
yIuIe, B TPaHCHOPTE, >KWIHIIE, OYKBalbHO OKYyTaHBI MpOBoJamMH. B
KPYIHBIX TOpPOJaX MEeCTa, T/Ie TEXHOTCHHBIH SJEKTPOMArHUTHBIA (QOH
MPEBBIIACT JOMYCTHMBIE HOPMBI B JIECATKH M COTHH pa3, pacTyT
yCTpamaronuMu TeMnamu. Haxomsch B Takoil 30HE YeJIOBEK, CIOBHO ObI
nonai B MecTo «OCTOpOKHO!».

CoBpeMeHHass MeIWIIMHA BBIACISET IENyl0 CHUCTeMy 3aboJeBaHuil,
BO3HUKHOBEHUEC KOTOPBIX HAMPSIMYIO CBS3BIBACTCA C BO3ACHCTBHEM Ha
YeNI0BEeKa 3JIEKTPOMArHUTHBIX TOJIEH TeXHOTCHHOW MpHpoasl. OCHOBHBIMU
CUMIITOMaMH HWHTCHCHBHOTO BO3JCWCTBHS 3JICKTPOMArHUTHOTO CMOra Ha
YeNoBeKa SBIIOTCS: YXYALICHHE IaMATH, MOTeps paboTOCIOCOOHOCTH,
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TOJIOBHBIC OOJIM, TPUCTYIBI TOJOBOKPYKCHUS, AJICPTUUYCCKHC PCaKIIUH,
HEBPACTCHUYECKHE MIPOSBIICHUS, HECTAOUIBHOCT apTEPHATIbHOTO IaBIICHUS.
B ocHOBHOM, 53JEKTpPOMarHHTHOE BO3JEHCTBHE W30HMpaeT CBOCH IICNBIO
UMMYHHYIO CHCTEMY Y€JIOBEKa, CYIIECTBEHHO e€ ocnabisist. Takxke Hanboee
MOJIBEPIKEHBI BIUSAHUIO 3JEKTPOMAarHUTHOTO H3JIyYEHUS MO3T, XpYCTaJHK
rJ1a3a, OpraHbl KUIIEYHOTO TPAKTa U CEPACUHO-COCYAUCTAsI CUCTEMA.

OmHAM W3 OCHOBHBIX HCTOYHHKOB 3JIEKTPOMAarHUTHOTO W3IYYCHHUS B
HalllUX KBapTHpax SBISETCS DSJEKTPOINPOBOAKA. BONBIIMHCTBO HAIIUX
KBapTUp MayorabapuTHBL, c HEOOBIIINMHU KYXHSMH, c
GJIM3KOPACTIONOKEHHOW 3JIEKTPOTIPOBOJKOM, BBITSHKKAMHU M CTHPATbHBIMU
MampHaMH. B OBITOBBIX ~ MHKpPOBOJHOBBIX  TI€4aX  HCHOJB3YeTCS
3JIEKTPOMarHUTHBIE BOJIHBI, YacTOTa KOTOPBIX cocTaBisteT 2450 MI'n [2].
Takasg yacToTa IUIi MHUKPOBOJIHOBBIX II€UY€W YCTAHOBJIEHA CHELMAIbHBIMU
MEKYHAPOJHBIMU COTJIAIICHUSIMU, YTOOBI HE CO3/1aBaTh MOMEX Ha pabore
pPazgapoB U UHBIX YCTPOWUCTB, UCHOJB3YIOIINX MUKPOBOIHBI.

OmnacHoe SJIEKTPOMArHUTHOE M3ITy4eHue COBPEMEHHBIX
MUKpPOBOJIHOBBIX ~ Ile4eld  He3HauuTenabHO. [lomycTumas — 3amagHbIM
cranaapTaMm MourHocTh CBY u3nmyueHus Ha paccTOsTHUE 5 ¢cM  OT HOBOH
neun cocTapiseT SMBT/cM?. Ve Ha paccTOsHHE OIyMeTpa OT
MUKpPOBOJTHOBOH nieun uznydeHus B 100 pa3 cmabee [1].

Bximag MHKpOBONHOBEIX Tedell B 00mIee OKpyXKamllee Hac
ANIEKTPOMArHUTHOE H3JIyYCHHE HE BBINIE, YeM, CKaXeM, OT TeJIeBU30pa,
nepes KOTOPBIM MBI TOTOBHI CHIETh YacaMu 0e3 BCIKoro omaceHus. [Ipocto
HE CTOWT OMUPATHCS JIOKTEM Ha pPabOoTarolIyl0 MHUKPOBOJHOBYIO TMEYb WU
MPUCIOHSTHCS JIMLIOM K ABEPLE, MBITAACh Pa3MJIAIETh, YTO IPOUCXOAUT B €€
oJIOCTH. JIOCTaTOUHO OTOWTU OT €M HA PACCTOSHUE BBITSHYTOM DYKH,
YTOOBI YyBCTBOBATH CeOs B TIOJIHOM OE30MTaCHOCTH.

Jlureparypa

1. Cunesnu A.Jl. BimsHue 37I€KTPOMAarHUTHBIX BOJH HAa OPraHU3M
yesioBeKa / MexXIyHapOoIHBIH IIKOJIBHBIN Hay4YHBIH BecTHUK. — 2017, — Ne 3-
1.

2. YemanoB A.C., YemanoB C.M. PUTMBI U U3ITyYeHUs OKPYKAIOIIETO
mupa. — M.: I'ymanutapusrii m3natensckuii nenrp BJIAZIOC, 2015. — 254c.

29



Axmepos P.P., bBuraesa JL.A.
b® baml'V, r. bupck, Pb
bucaesa JLA. — k.¢h.-m.H.

Ravil.akhmerov@inbox.ru

METO/I PYHTE-KYTTHI 1 HEKOTOPBIE ET'O
MOJUPUKALIN

3agaun MOJENMPOBAHMS IOTOKOB 3JICKTPOHOB, JBID)KCHHS IUIa3MBbI,
pacIpocTpaHeHuUsI KOPPO3HH, UCCIIE0OBaHNS KOJIeOaHNi OaKi M HEKOTOPbIE
JIpyrue 3afaqd peanbHOW (U3MKM YacTO CBOJATCA K  PELICHHIO
i epeHnnanbHbIX ypaBHEHWH, OJHAKO HE BCETAAa OHM HMEIOT JIETKO
BBIUHCIIAEMOE pEIIeHHe. B Takumx cirydasx HCIONB3YIOTCSI UYHCICHHBIC
MeTObI B McnoiaHeHnn DBM.

B craThe paccMOTpeH OJUH U3 TaKUX METOA0B - MeTo PyHre-KyTTel B
CpPaBHEHUM C JBYMsI ero MojaudukauusMmu, meronamu Pynre-KyTTbi-
Mepcona u Pynre-Kyrrsi-®dennbepra.

IycTs 3anaH0 ypaBHenue y' = x2 — 2y, rae y(0) = 1. Heo6xoaumo
HaiiTu ero pemeHue Ha oTpe3ke [0; 1] ¢ MOMOIIBIO JAHHBIX METOIOB.

(Cpasy ckaxkeM, 4TO TOYHOE PEUIeHHE JaHHOTO YPaBHEHUS:

3 _ 1 1,1
y=3e x4 Exz —>X+-. OHO Oyner mNpeiCTaBIeHO HIKE INpPH
COTIOCTABIEHHH METOJIOB).

1. B tabmuue 1 mpexacTaBiIeHO pelIeHHE, MOJyYEHHOE C ITOMOIIBIO
knaccuueckoro merona Pyure-Kyrrel 4-ro nmopsika [1] ¢ mrarom 0,1.

Tabmuma 2.
Knaccuyeckmin metog PyHre-KyTTel
ixi|vi ki k2 k3 ka aYi
o] 1 -2 -1,7975 -1,81775 -1,62645 | -0,18094917

0,1| 0,819050833 | -1,628101667 -1,4527915 | -1,47032252 | -1,304037163 | -0,14630611
0,2| 0,672744719| -1,305489438 | -1,15244049 | -1,16774533 -1,02194036 | -0,11613003
0,3| 0,556614693 | -1,023229386 | -0,88840645 | -0,90188874 | -0,772851638 | -0,08361119
0,4| 0,467003503 | -0,774007006 | -0,65410631 | -0,66609638 | -0,550787731 | -0,06608667
0,5| 0,400916835| -0,551833669 -0,4441503 | -0,45491864 | -0,350849941 | -0,04501369
0,6 | 0,355903143 | -0,351806286 | -0,25412566 | -0,26389372 | -0,169027542 | -0,02594788
0,7| 0,329955267 | -0,169910533 | -0,08041948 | -0,08936859 | -0,002036816 | -0,00852539
0,8 | 0,321429875| -0,002859751 | 0,079926224 | 0,071647627 0,152810724 0,00755164
0,9 0,32898152 0,15203696 | 0,229333264 | 0,221603634 0,297716233 0,02252712

1| 0,351508636 0,296982727 | 0,369784454 | 0,362504282 0,434481871 0,0366007

2. Meron Pynre-Kyrtei-MepcoHa.
Anroput™m pemeHust MmetogoMm Pynre-KyrTel-Mepcona 5-To mopsjaka

[2] npencrasien cieayrOMMMU BHIPAKEHUIMHE:
(kl + 4k4 +k5)

Vier =Yi + ————  Tae ki = h *x f(x,y);

Wi N Un(s | WN (P | O

=
o
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ky = h ( L0 -+k1) ks := h ( W -+k1+k2)
= * . —: = * —_ _ —
2 f X 3;}’ 3 1] 3 f X ;y 6 6 )

k h ( + h + Ei~+3 Ei)

= * * .

4 fix 2’7 T g 8/’

ksi=h* f(x + hy + o =3 —+2xky);

3. Meron Pynre-Kyrter-@ennbepra.
DTOT METO/l HE3HAYHUTENBHO OTINYAETCS OT HPEABLIYIIEr0, HEKOTOPOE
u3menenue Gopmyn k; u nossienus kg [2]:

2h 2k
ki= hoe fGuy)id = hox flr + 2y + 2,
ky:= h L B
= * - — 4+ )
si= b flr+ 3,y + ety
3h 69k, 143k,  135ks

k=R f(x +70Y + 58 ~ 178 64
17k, 27k,  27ks; 16k,
ks:=h * f(x + h,y — 12 + 7 % + 15);
5h 65k, 5k, 13k, 4k, 5k

ke:=h*fO+ oy + 735" T6 T 16 T 27 T 128

Torza Yi+1 := i + 21*k1/9+9*k2/20+16*Kka/45+ks/12
B TaGnuie 2 npuBeneHb! pe3ysbTaThl IPOAETaHHON padoTHI.

Tabmuua 2
ToYHOoe Knaccuueckuit metog, Metopg PyHre-KytTa- MeTog PyHre-HyTtTa-
X i IHAUEHHE ¥ PyHra-KyTTol Mepcona Denpbepra
norpewH norpewH norpeLwH

a 0 1 1 o] 1 0 1 0
0,1 1] 0,815048065 | 0,81905083 | 2,7685E-06 | 0,81931454 | 0,000266 | 0,819280121 | 0,0002321
0,2 2| 0,672740035 | 0,67274472 | 4,6844E-06 | 0,6731893 | 0,000449 | 0,673114573 | 0,0003745
0,3 3 | 0,556608727 | 0,55661469 | 5,9658E-06 | 0,55717863 | 0,00057 | 0,557058154 | 0,0004494
0,4 4| 0,466996723 | 0,4670035 | 6,7798E-06 | 0,4676416 | 0,000645 | 0,467470402 | 0,0004737
0,5 5| 0,400908581 | 0,40091683 | 7,2537E-06 | 0,40159633 | 0,000687 | 0,401369506 | 0,0004603
0,6 6 | 0,355895659 | 0,35590314 | 7,4841E-06 | 0,35660068 | 0,000705 | 0,356314996 | 0,0004193
0,7 710,325947723 | 0,32995527 | 7,5437E-06 | 0,33065455 | 0,000707 | 0,330306031 | 0,0003583
0,8 8] 0,321422388 | 0,32142988 | 7,4868E-06 | 0,32232416 | 0,000902 | 0,322004847 | 0,0005825
0,9 9| 0,328974166 | 0,32898152 | 7,3538E-06 | 0,3300833 | 0,001109 | 0,329021478 | 4,731E-05

1| 10| 0,351501462 | 0,35150864 | 7,174E-06 | 0,35261494 | 0,001113 | 0,351406067 9,54E-05

Kak BUAHO, PpE3YyJIbTaTbl C BBICOKOM TOYHOCTBIO COIIOCTAaBHMEI C
TOYHBIM PCIICHUEM.

Jluteparypa

1. Kamutkmn H.H., Anemmna E.A. UYucioennsle Metonmel. —M.:
M3narensckuit eHTp «Akagemus», 2013. — 304 c.
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POJIb ITIOBEPXHOCTHOI'O HATAXKEHMUSA J1JIA KUBbIX
OPI'AHU3MOB

Kaxaplif [eHb MBI CTIKHBAEMCSl C Pa3HOOOPa3HBIMH (DU3NYECKUMU
SBICHUSIMA B Halled >KW3HHW, HapuMep, C TaKUMH KakK, TPEHHE WIH
TsiroreHue. Ho mpaktuyecku He oOpaliaeM BHUMaHHsI Ha €1Ie O/IHO SBJICHUE,
C KOTOPBIM UMEEM JIeJI0 TOCTOSTHHO. OHO 3aTparnBaeT Takoi BaKHBIH pecypc
B Hamei Ku3HH, 6€3 KOTOPOro MBI HE CMOKEM IPOCYIIECTBOBATh JaXKe JIHS,
- Boxy. Pedp unér o pusnyueckoM sSBIEHUN - MOBEPXHOCTHOM HAaTSKEHHUH.

IToBepxHOCTHOE HATSKEHUE - 3TO ABJICHHE MOJIEKYJIIPHOTO JIaBICHUS
Ha XHIKOCTb, BHI3BAHHOE TPHUTSHKEHHEM MOJIEKYJI TIOBEPXHOCTHOTO CIIOS K
MoJieKynam BHYTpH kuakocti [1]. BemectBo crpemutes mproGpecTH
(dopMy ¢ MUHMMaJILHO BO3MOXKHOM ILIOIIA/IbI0 MOBepXHOCTH. biaromaps
CHJIaM TIOBEPXHOCTHOTO HATSDKEHHMsT 00pa3yloTcsi MBUIbHBIE ITy3bIPH,
JYXKUIBI, CTPYX U KalUIA CO CBOEH ImapooOpa3Hoii ¢popMmoi. DTO sBICHHE
00BsICHSIET OYE€Hb MHOT'O Bellleil, HanpuMep, Mo4YeMy 3aMKH HIIH KyJTHYUKH
MOYKHO ITOCTPOHTH TOJIBKO M3 MOKpOTO recka. Cyxue NeCYMHKN He IIPUCTAIOT
Ipyr K Jpyry, TaKk ke, KaKk W He NPHUCTAIOT APYr K APYry IMECUYHHKH,
MOJTHOCTBIO MOTPYXKEHHbIE B BoAy. My moyeMy BoJ0OCH! IpU NOTPYKEHUU B
BOJY PAacXOIsTcsA, a IPH BBIXOJAE M3 Hee cimmaioTcs. st Toro, 9ToOsBI
NIPE/ICTaBUTh KaK 3TO SIBJIICHHUE TPOSBISET ceOs B )KU3HHU, PACCMOTPHM OIIBIT
¢ uronkoil. Ham moHamoOsATCS BOAa, MToJiKa, CTaKaH M KyCcOUeKk Oymaru.
HanuBaem Bozy B cTakaH, olryckaeM Ha Bojy Oymary, KjlaJeM Ha Hee UTOJIKY,
yOupaeM Oymary M3-TIOJl WIJIBI W HaOJromaeM, 4To WIjia He ToHeT. Ee
ylIep)KMBaeT CWJa  IIOBEPXHOCTHOTO  HATSHKEHUWs, BOAAa Kak  Obl
MIPOAABIMBACTCS TIOJ WIJION, CTAHOBUTCA OoJiee BBIMYKIOH M oOpa3yercs
cBoero poja “miéHka”. ToT jxe camblil ONBIT MO>KHO IIOBTOPUTH U C MOHETOM.

Ho kakyro ke poib WrpaeT MOBEPXHOCTHOE HATSDKCHHE JUISA JKHUBBIX
oprann3MoB? Ha camoM zene oHa 04eHb pa3HOOOpa3Ha.

CymiecTByeT MHOTO BHIOB XHBOTHBIX, IEPEABUTAIOIINXCS MO BOJE 32
CYET MOBEPXHOCTHOTO HATSDKCHHS. Bo-mepBeIX, Bogomepku. OHHM OYEHB
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JIOBKO CKOJB3ST 10 BOJE, CIIOBHO KOHBKOOEXKIBI Mo Jibay. Ecmm
MPUCMOTPETHCS Ha UX ITyTh, TO MOJKHO YBUAETH, KaK MX JIANKHU OCTaBJIAIOT HA
BOJIC HEOONbIIME BBIEMKH, HO caMa TJIaib HE HapyllaeTcs, Boja OyaTo
MOKpBITA IUIEHKOW. 31ech MBI Kak pa3 MOXEM HaOMIoAaTh CUILY
MOBEPXHOCTHOTO HATSHKEHHS BOJBL. Bola CTpEMHTCS BOCCTAaHOBHTH CBOIO
IN1aab, KOTOPYI0 HaceKOMOe MpOJAaBIMBAET MOJ CBOMM MajbIM BecoM. Bo-
BTOPBIX, XOAHTH 110 BOJE MOXKET H sllepHlia Ioj Ha3BaHWeM Bacunuk. Ha
Janax y 3Toi penTWINU MUMEIOTCS MePeloHKU, KOTOPBIE OHA PacKpBIBAeT U
KOTOpBIMH paboTtaeT mpu mepeasrmxeHun. [Ipn ynape mamkamu Ha Bojze
MOSIBJIIIOTCS HEOOJNBIINE SIMKH, B KOTOpBIE MOMAaJaeT BO3AYX, 00pasys
BO3IYLIHYIO MOAYIIKY, TaKk Bacuimuk Oexut u He ToHeT [2]. 3mech Takike
CHJia MMOBEPXHOCTHOI'O HATSXKECHUA CTPEMUTCA BOCCTAHOBUTD I'JIa/Ib BOAbI, HO
TaKXKe MPHUCYTCTBYET M BBITAIKUBAIOIAS CHJIA, MOAHMMAIOIIAs SIMKU Ha
TMMOBEPXHOCTb. B-TpeTI)I/IX, TMOBEPXHOCTHOC HATAKCHUE HEC JACT NPOHUKHYTDH
MYpPaBbIO S3BIKOM B XKHJKOCTb, KOTOPOU OH NBITA€TCS] HAUTHCS, BEb Karlsd
BOZABI cMuHaeTcd. Takylo BoAy, Kak IPaBUIO, TPYAHO IUTh. B-ueTBepThIX,
HapyIIWICs ObI BOJHBIM PEXUM MOYBBI, YTO MPUBENO OB K THOEIN MHOTHX
paCTeHI/Iﬁ Ha 3CMIIC. B-HSITI)IX, TIOBEPXHOCTHOC HATAKCHUC ONPCACIACT
(hopMy KIEeTOK M MX yacTeil. lI3MeHeHne cil HOBEpXHOCTHOTO HATSKEHHS
BJIMACT Ha (bal"OL[I/ITO3 (3aXBaT KJICTKaMH OTACJIbHBIX LIaCTI/IH) U ITHHOLIUTO3
(3axBaT KJIETOYHON ITOBEPXHOCTBIO JKHJIKOCTH C COJIEpKallMMHUCS B HEH
BEIIECTBAMHM), 3HAYUT BJIMSET M Ha OBICTPOTY AEWCTBUS JEKAPCTBEHHBIX
cpenctB [3]. B-miecthix, aiaresus (cMadyMBaHWE) HAIPSIMYK 3aBHCUT OT
MOBEPXHOCTHOTO HATsOKeHUs. OT CMauyuBaHUS MEXIy MaTepuaioM 3yoa
(3Maspl0 M JICHTUHOM) M IUIOMOMPOBOYHBIM MaTepuajioM 3aBHCUT
JOJIOBCYHOCTH JI0MOEI U €€ IMPOYHOCTHBIC CBOMCTBA.

TakuM o00pa3oM, poib TOBEPXHOCTHOTO HATSHKEHHS IS SKHBBIX
OpPraHM3MOB OYEHb pa3HOOOpa3Ha, HAYMHAs C TEPEIBHKECHUSA IO BOJE,
3aKaH4MBas JEHCTBHEM JIEKapCTBEHHBIX CpeAcTB. be3 Hero TpymaHO
00OWTHCH B HAIIeH JKU3HHU, XOTh MBI €r0 HE 3aMeYaeM M He TaK IIyOOKO
n3yvaeM, Kak apyrue Gu3ndecKue sSBICHUS, UMEIOIINe OIPOMHOE 3HAYCHUE
B Hamel *u3HU. MOXXHO cHenaTh BBIBOJ, YTO BOJA — MHTEPECHas BEllb,
KOTOpasi CTOMT BHUMATENBHOTO 1 YriTyOneHHoro m3ydeHus. Mccenenys Takoe
SIBJICHHE, KaK IOBEPXHOCTHOE HATSHKEHHE, YEJIOBEK MOKET OTKPBITH JUIsl ceOs
MHOT'O UHTCPECHOTO U HA OCHOBE OTOT'O IIPUBHECTH B JKU3Hb 4TO-1100 HOBOE.

Jluteparypa

1. AnanseBa H.B., Bonbmiast poccuiickas suiukioneaus: B 30 ., 2004-
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3. KpeutoB A.b., YueGHO-MeTommdeckoe mocobue. [ToBepxHOCTHOE
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MOJEJUPOBAHUE YCTPOVCTBA JIJIsI IPOBEJEHUS
JEMO®OPE3A

PacnipoctpaneHHOCTh 3a00s1€BaHui 3y0O0B CBSI3aHO ¢ HEOOXOJHUMOCTHIO
pacmupeHus 001acT pa3padOoTKH HOBBIX U 3(PPEKTUBHBIX TEXHOJIOTHN IS
JIeYeHUs Kapueca W NapoAOHTUTa. Pa3paboTka HOBBIX METOAOB
HCCIIEJOBAaHNH, 00ECTIeUNBAIOIINX BO3JCHCTBHE HAa MOPAXKECHHBIE YYacTKU
3yOOB, 3aK/IIOYaeTCs B TOMCKE JOCTYMHBIX JJsl LIMPOKOTO TPUMEHEHUs
HOBBIX METO/IOB U MTOKa3aTelNeH.

CyliecTByeT HECKOJIbKO CIIOCOOOB JIeUueHHs Kapreca U MapoJIOHTHTA, OT
MIOBEPXHOCTHOTO JI0 TITyOOKHX MOPAXECHUH, CHATHS BOCHAJICHUS U O0JIH ITpH
neuenuu [1,2]:

- YJIBTPa3BYKOBOE BO3ACHCTBHE — HCIIOIB3YETCS TOJBKO IMIPH
HeryOOKHUX NOPaKEHHUIX KAPUECOM, B BHE MPO(UIAKTUKH;

- Ia3epHOE BO3JICHCTBIE — JJOPOTOCTOSIIEE JedeHUE, HE BCEM JOCTYITHO
W MCHOJIB3YETCsI TOJIBKO HA HAYaIbHBIX CTAAMAX;

- anekTpodopes U HoHOpope3 — A CHATHUS OOJIei;

- 030HOTEpAIus — BO3MOXHBI AJUIEPIHYECKUE PEAKIIUH;

- nerioopes — Mpo KOTOPBIM pedb MOWIET B JaHHOM cTaThe - Hanbosee
ONTUMAJIbHBIM BAPUAHT IS BO3JAECHCTBUS.

Jenodope3s — 310 Meron Ae3nH(EKINN BHYTPEHHHX CTPYKTYp 3y0a,
MTO3BOJISIFOINMI B pa3bl yBEIMYUTH IIAHCH HA €ro craceHue. JJaHHbIil cnocob
TIPUMEHSETCS] B OCHOBHOM JUIsl 3yOOB C M3BHJIMCTONH KOPHEBOM CHCTEMOH, a
CyTh €ro 3aKII04YaeTcss B BO3ACHCTBUM THIPOOKUCH MeIU-KajJbLUsl Ha
MIOpaXCHHbIE TKaHH.

JlaHHbIil METOJ OCHOBaH Ha OAKTEPULUAHBIX U (U3MKO-XUMHYECKUX
CBOHCTBaX BOJHOHM CYCHEH3MHM MEIHOTO THAPOKCHIA KaJbLHUs, KOTOPBIHA
obecrieunBaeT UTUTENbHBIA aHTUMHUKPOOHBIA 3(dekr meuenns [1,2].
I'mapokcun Menu-KaibIys BBOJHUTCS B CHCTEMY KOPHEBBIX KaHAJIOB 3yba
myTeM 3JeKkTpodopesa, co3naBas B HUX UIMTENBHO JIEHCTBYIOIIEe JerNo,
KOTOpO€ TIUIOMOMpYeTCS U, TeM CaMbiM, oOOecrednBas MOCTOSHHBIN
JIeKapCTBEHHBIH 3P QEKT U JOoNryro *u3Hb 3yOy. DTO mporenypa UMeeT B
cebe MUHMMYM IPOTHBOIIOKA3aHHUH: 3TO OEPEMEHHOCTh, WHAWBHUIyaIbHAs
HeNepeHOCHMOCTh Npernapata 1 ocTpas ¢asa nepuogontuta. Y noBoaom s
0TKa3a MPOBEACHUSI MPOLEAYPHI MOKET OBITh HAINYNE CTAPBIX CEPEOPSHBIX
mTUPTOB B cocraBe 3y0a (PUCK CHJIBHOW KOPPO3MHM C BBLICICHHEM
TOKCUYIHBIX BEIIIECCTB).

Camo ycrpoiicTBo ams mpoBeaeHus nemnodopesa [2,3] ouenp ynobHo B
paboTe, Tak KakK IO3BOIAET Bpady IOJHOCTBIO KOHTPOJIMPOBAaTH BCE
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TOHKOCTH IpoIecca — OT NMPOAOJDKUTEIBHOCTH MPOLIEAYPHI 10 KOJUUECTBA
MHJUIHaMIIEp, MOJTy4aeMbIX MAllMEHTOM B MUHYTY.

CHauaya Bpad MOATOTAaBIMBACT KOPHEBOM KaHAI K Jemogopesy.
IoaroToBka BKIIOYaeT B ceds [2-4]:

- pacmmpenue BepxHed Y4 mmm Y2 3y6a mo 30 pasmepa ISO Gopom
GatesGlidden, npuyeM KOPOHKOBYIO YacCTh PACIIMPSIIOT HECKOIBKO OOJIbIIE
JUISL CO3/IaHMS B HEM JIETIO MEIU-KaIbIIHs;

- KaHaJl HaIloJIHAETCS THAPOOKUCHIO MEH-KAJIbIIHS;

- B KaHam Ha 4-8 MM TOTPYXalOT OTPHUIATENBHBIA DJIEKTPOMA, a
TMIOJIOKUTEJIBbHBIN pa3MeIIaloT B 00JIaCTH LICKH;

- TIO/IAIOT AIEKTPUUYECKUI TOK, KOTOPBIH MMOCTENICHHO YBEINYHBAIOT /10
MOABJICHUA Y MalUCHTA OLIYUICHUA TCIJIa Y BEPXYHIKHU KOPHS. HpI/I 3TOM
MPEBBIIATh OTMETKY B 5 MUJUTHaMIIEp HE PEKOMEHAYETCS;

- TIOCJIe BBILIECKA3aHHBIX AEHCTBUH KOPHEBOM KaHall JIM00 HAIONHSIETCS
THIPOOKHCHIO MEHU-KaJIBIAS M 3aKPhIBACTCS, TNOO OCTABISIETCS OTKPBITHIM.

a o

Pucynox 1. a) BHeIHM B OCHOBHOTO aHAJIOra; ) pacroIoXKeHne
3JIEKTPOIOB MPH NMPOBEACHUH NMPOLEAYPHI [2].

Iocne u3yueHus: Hay4YHO-TEXHHMYECKOM M MEIUIIMHCKOH JHMTEpaTyphl,
OTEYECTBEHHOTO0 M 3apyO0eKHOTO OIBITa II0 TEMAaTHKE HCCIEAO0BaHUS
TBOPUYECKOI NMpopaboTku noaoOpaHHON MH(pOpManuu, Oblia paspaboraHa
CTPYKTYpHAs CX€Ma paccMaTpHBaeMoro npruodopa, KoTopas IpeJcTaBieHa Ha
pUCYHKe 2.

Crpykrypa pa3pabaTbiBaeMOro ycTpoicTBa COJEpKUT B cebe
cienyromue OMOKW: 1) MHUKPOKOHTpoiUiep; 2) MCTOYHHMK TOKa; 3) OJoK
cpaBHEHHS; 4) OJIOK KJIaBHATYPHI; 5) TUCILIEH.

MUKpPOKOHTpOJJIEp, YIpPaBisAs WMCTOYHHUKOM TOKA, 3a7aeT CHITy
BO3JCHCTBUS Ha OHMOJOTHMYEeCKHi 00BbekT. CHUrHajl OT HMCTOYHHMKA TOKa
OTIIpaBIsieTCsA Ha OJIOK CPaBHEHHWS Yepe3 IIYHT M pejie Ha OMOIOTHYeCKUit
00beKT. biiok cpaBHEHHMs MCTIONB3yeTCs AJIsl CPABHEHMS HANIPSDKEHUE T10CTIC
MCTOYHHMKA TOKa C ONOPHBIM HampspKeHHeM. Mcronb3yercss Aisl 3aluThl
Harpy3ku.  UYepe3  ONOK  KIaBHaTypbl  BO3MOXKHO  yIpaBJEHUE
MHUKPOKOHTPOJUIEPOM. A UMEHHO, BKJIIOYEHUEM, OTKIIIOYCHUEM IPOLEAYPHI
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U PEryJupoBKH CHJIBI TOKa. Ha jucmiiee mMoOKa3aHbl yCTAHOBJICHHBIE
MOJIb30BATENIEM MAPaMETPhl CHIIBI TOK4, B JAHHOM CJIy4ae CTOMATOJIOTOM.
BioK MUTaHHS MUTAET BCKO MHUKPOCXeMY. BBIMIONHEH HA aKKyMYJISITOPHON
Oarapee Ha 600MAu, 9B.

U orgprce

Mo = b
KOO0 | OO
Homor i
o l
bow r
|\kacbuamipe:

1

Lenned

Fae }—

-— 55
baw | — 55
TUTIONUT | e 58

-| Ll

|
PucyHnok 2. Cxema 31eKTpryecKasi CTpyKTypHast

Cuna TOKa 3ajgaeTcsi MHKPOKOHTPOJUIEpOM uepe3  LudpoBoii
noTeHnuomeTp Ha 10xkOm.

st 6noka cpaBHEHWE CHHUMAETCs TaJIeHUE HanpsDKEHHs Ha LIYHTE U
4yepe3 MOBTOPHUTEINb OTHpaBisieTcs: Ha quddepeHnnanbHplil yeuauTenb. 1o
HapsHKECHUE CpaBHUBACTCA C TTOPOTOBBIM HaIpsHKECHUEM, u npu
MPEBBIIICHHN ATOTO 3HAYCHHS] KOMITAPATOP OTIPABISIET CHTHAT HA peEle,
KOTOPOE OTKIIIOYAET HATPY3KY.

Jusi yBenuueHWs, YMEHBIICHHS BO3ACHCTBUS TOKA M OTKIIOUEHHS
paboTel  ycTpoiicTBa, BCTpOeHbI 3  KHOMKW. Jlimst  oToOpakeHHs
BO3/ICHCTBYIOIIEr0 TOKA M BPEMEHH BO3/ICHCTBHUS MMeeTCs qucIuieit. Bpems
3aj[aeTcs yepe3 Taiimep, KOTOPbIil MEePeroIHAETCS OJUH pa3 B CEKyHIy NpU
4aCcTOTE YacOBOTO KBapIIeBOro pe3onaropa 327681 .

ITuTaercs ycrpoiicTBo muTHOHHOMN OaTapeei Ha 9B, emkocThio 600MA/4.
VYcerpoiictBo Oyner paborarb B TeueHmn 40 dwacoB. Cama mporeaypa
nenodopesa mpoxoauT He Oosiee 5 MUHYT.

Boutn  Taxke pa3pabOTaHBl YEPTEXKU DIICKTPOMOHTAKHOHM IUIATHI
(mpencTaBiicHB HA PUCYHKE 3), DJEKTPUYECKOM IMEYaTHOW IUTATHI, a TAKKE
3D mozens pa3paboranHoi mwiaTkl B mporpamme Diptrace (npejcrasiena Ha
pHUCyHKe 4).
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4 ombP12

75

4 ombP24

Pucynok 4. Baemuwuii Bux 3D Moenu miaTel yCTpOWCTBA IS
npoBeaeHus nenodopesa
Jluteparypa
1. Kypc nexunii o TepaneBTHueckoi cromaronoruu: [locobue. Yacth
2/ ¥0.I1.YepnsBckui. - Burebek: BIM V, 2013. - 194 c.
2. Jleuenne kaHajoB 3y0a MerojoM jenodopesa (3JIEKTPOHHBIH
pecypc) https://createsmile.ru/depoforez/ (nara o6parmenuns 21.04.2022).

3. ITarert Ne2189195 - Cnoco0 DHIOLOHTUYECKOTO JIEYEHUS
KOPHEBBIX KaHAJIOB 3yOOB W YCTPOHCTBO IUIi KOHTPOJS 3a €ro
ocymecTsieHneM. ABTopel: boporckuit E.B., Koueprurn B.H., CBupun
A.A., Ckaukos A.H.

4. MMarent Ne2110291 - Cnoco0 neueHHs MapogoHTO3a U YCTPOUCTBO
st ero ocyuiectBieHusi. ABtopel: [larakoBuy @.A., ®omenko A.U.,
Sxynuenxo T.H.
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https://createsmile.ru/depoforez/
http://allpatents.ru/author/ru-borovskiy-e-v.html
http://allpatents.ru/author/ru-svirin-a-a.html
http://allpatents.ru/author/ru-svirin-a-a.html
http://allpatents.ru/author/ru-skachkov-a-n.html

I'anumbsanoa U.®., buxynnna H.H.
b® baml'V, r. bupck, Pb
zuzik6799@mail.ru

INO3TUKOMATEMATHKA

MateMaTHKa B CBOEH CYIIIHOCTH AOCTaTOUHO 3arajiouHa U pOMaHTUYHA.
B npenonaBanuu 3TON AUCUMIIIIMHBI, HECOMHEHHO JTOJIKEH IPUCYTCTBOBAThH
CBOHM S3BIK MaTEMaTHKH, KOTOPBHIH M caM Mo cebe OOWIeH TalHBIM
co3ByureM. Ho MBbICIMTENbHBIA W 3CTETUYHBIM NOTEHLHMAN LIKOJIBHOIO
3aHATHSA O MaTEMAaTHKE, €ro OCA3aEMOCTh HAaMHOI'O BO3pACTalOT, €CIH
YUHTENF TPUMEHSET Pa3HOTO pojJia CIIOCOOBI 00pa3HO-IMOIHMOHAIBEHOTO
COTIPOBOXKICHMUS, IPETIOAHOCS YICOHBIH MaTepHall.

BesycioBHO yuaiuecs OyIyT HaJoJIro OIIEIOMIICHBI, €CITH Ha 3aHsATHE
[0 MaTeMaTHKe YYUTedb B MOAXOAAIIMM MOMEHT MYCTHT B XOJ
CTHXOTBOPHYIO MU XyA0KECTBEHHO-TIPO3aUIECKYIO IUTATY, KaK TOBOPUTCH,
«PEIUINKOW B CTOPOHY», MeTa(opoli, N3bICKAaHHON LIYTKOMH. YmorpebieHue
MOJUIeXKAIUX K TeMe 3aHATHS MOATHYECKUX acCOIMaluil M JNTepaTypHBIX
Metagop  HapacTaeT  BOOJYUIEBICHHOCTb  3aHATHS, CTUMYJIHPYET
MOBBILUECHUIO BKJIaJa MaTeMaTHMKH B JIMYHOCTHOE CaMOOIIpe/eIeHHE
Pa3BUTHSI 00YUAIOINXCS.

C TmoOMOIIBI0 CO3BYYHS PUTMAa HCTHHHBIX CJIOB, BHJIOB H PH(MEI
CTHUXOTBOPEHUS MPHUOOPETAIOT AMOLMUOHAIEHOCTD, 3ByYHOCTh, KpacoTy. A
PUTM, TApDMOHUS U J1aXKe CTUJIb IPOU3BEACHUS IOAHEBOJIbHBI MaTEMAaTHKE.

PaccMOTpHM HECKOJIBKO IPHUMEPOB.

IlIpumep 1. BooayiieBieHHOE PacoOKEHUE K OLIGHKH abCTpakTHO-
TEOMETPUYECKOTO TOHATHS JuHusi (HOPMUPYETCS IPU HPOUYUTHIBAHUU
ctuxoTBopenus: EBrenns Bunokyposa «Ona muHUN» (OTPHIBOK):

51 Gomnee ckaxy: M HET Bepy nepo: Bmur cosnana
Ha cBere Hudero BaxHed, KopoBa pocuepkom oaHUM.
UYem nuHUS, - 110001 nIpeaMer 4 cnasmo nunuto! OHa
[Ipenmerom nenaercs ¢ Hel. .. JKuBoe nenaeT KUBBIM. . .
IIpumep 2. Cumycouda — rtpaduk Quznuecknx KoyebaTeIbHBIX

npouenyp. llenpee u conepkarenbHee CTaHET OHATHE O CUHYCOUJIE, Pa3Be
YTO OHaA C€ue u JIMHUIA JKU3HU Hameﬁ, KaK DJTO l'[pe)ICTaBJ'[eHO B
ctuxoTBopeHun Eprenus JloamaTtoBckoro:

Hayunce BeTpeuaTs Oeny He Tutaga:

['opbkuit MUT — HE 3pemuIe AJs BCeX.

3Haii: qyma pacTeT Mpy Heyaadax
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U cnabeer, ecnut ckop ycrex.
MynpocTb 00peTaroT B TPYJHOM CIIOpE.
IIpennayepran myTh HEJErKUA TBOU
Cunycouoi pagocTH U rops,

A He BBepX B3MBIBAOLIEH KPUBOH.

Ilpumep 3. W3ppeBne pacnpocTpaHEH NpPUMEP MHEMOHHMKM —
NPUAYMBIBAaHHE CTUXOTBOPHBIX, CBOOOAHO (ukcupyrommxcs ¢pas,
O3BYYMBAOMMX  (OPMYJBI, TNpaBWiIa,  OYEPUMBAIOMIMX  MOPSIOK
pacIONIOKEHHs JJIEMEHTOB B CTPYKTYpe, 3aKOAMPOBAaHHBIX YHCIOBBIX
3HAYEHUI TIEPBEHCTBYIOINUX KOHCTAHT.

Jns uncna m mpuAayMaHbl Clienylommue cTpodbl, BOCIPON3BOIIINE
udpel yKcoa:

31 4 1 5 9
Bot 1 Muina, u AHrota npuoexann,
2 6 5 3 6
IIn y3HATH YKCIIO OHHU XKEJIAU.
(n=3,1415926536)

[IpuTsruBanue SPKOCTH B CIOBaX YYHTENS IPOM3BOAWT OJHM30CTH
B3aMMOOTHOIICHUH MEXIy YUYHTEJIeM M OOyJaroUIMMHCS, TOBEPHUTEIIbHbIC
atMoc(epbl  JUIT  OCYHIECTBJICHHS  BHEYATIAIONIETO  3aHATUS  C
BBICOKOMHTEIIIEKTYaIbHBIM BBIXOJJOM.

Ilpumep 4. OOyuwaromemycs, KOTOPOMY TPyOHO  JaeTcs
MaTeMaTHYECKUI METOJI K PELICHHUIO 33a]auH, YIUTENIb BepHO coBeTyeT: «He
CIEIIN BUHUTH METOJ]; MOXKET OBITh, THI €0 IJIOX0, HEYMEJIO IPUMEHSEIIIb.

N ©Ha »3TOM MecTe COBEpIIEHHO MO3BOJMTENbHA HAXOJYHBO
nogo0paHHast CTHXOTBOPHAs opMa CoBeTa:

Ecnu BepHBIN KOHB, IOPAHUB HOTY,
Brpyr cnoTkHyJICS, @ IIOTOM OMSTH,
He BuHU ero — BUHU gOpoOry
U xoHs1 HE TOPOTIUCH MEHSTD.
(Pacyn I'am3aroB «beperure npyseii»)

Ilengaroruka ¢ naBHUX BpEMEH OIO3HANa BOCHHUTATENbHYIO Ba)KHOCTb
3aBIeKaTeNbHBIX 3a7ady. TBopYecKas WHULUATHUBHOCTb, CMBIIIIECHOCTD,
MPOHBIPIMBOCTh M CMEKAJIKa IPHOOPETAaIOT BBICIIETO YCHIIHMS M JOCTUTAIOT
XOPOIIYI0 TPEHHUPOBKY, KOT/Ia BCE MBICITH M CBOOOIBI 3aHATHI TOTOBHOCTHIO
PemuTh HHTEPECHYIO 3aaady. Hamemee permenne win mpocTo MpoYTeHHE
M3JI0KEHUS OCTPOYMHOTO PEIIeHHs Y YUEHHKOB BCETJa JaeT 3CTETHYECKOe
YIOBOJIbCTBHE.

Ilegarormueckoe MacTepcTBO NPUHHMMAETCA BHIOM TBOPYECTBA Ha
OCHOBAHMM HAyKHM W HCKYCCTBa, TaK IIOCTENEHHO CO3JaeTcsi U
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MMOITUKOMATEMATHKa, HO YK€ BEpHEEC B TBOPUCCKOM B3aUMOJICHCTBUU TPEX
JTApPOBAaHUI: MaTEMAaTUICCKOT0, IO3TUYCCKOrO U IearOruIecKOro.

MHorue U3BeCTHBIC YUCHbIC — (DH3UKH, MATEMATHKH, XUMHKH, OHOJIOTH
— HE pa3 MpUMEYalid, YTO XYJO0KECTBCHHBIA 3JICMEHT 3a4acTyl0 OKa3bIBall
3HAYWTEILHOC BJIMSHUE HA XOJ] MX HAY4YHBIX HccienoBanuil. Heykxenn
OCBOCHHE IIKOJIBHUKOM MAaTeMaTHYeCKUX CIIOCOOOB HE  SIBIISICTCS
H300peTaTeIbcKUM, HCCIEeIOBATENIbCKUM Tporieccom? W pabora yuutens
Bellb TOXE HEMEPKHYIIME METOANYECKHE TOWCKA U HCCICIOBaHHS.
CrenoBaTeNibHO, JCTETUYECKHH WMIIYJIBC B COCTOSHHM BBI3BIBATh H
METOJMYECKYI0 [OMBICEN Yy4YHTENs, W [O3HABATCIbHBIN HHTEpEC Y
oOyugarormierocs.

JIureparypa

1. Kopaemckuii b.A. YBieub mKoJI-HUKOB MaTeMaTukoi: (MaTepuan
JUIS KJTACCHBIX M BHEKJIACCHBIX 3aHATHH). M.: [IpocBemenue, 1981.-112 c.

HasnaeroBa K.P., Bukynuna H.W.
b® bawl'V, r. bupck, Pb
bBukynuna H.U.
kari.davletova@mail.ru

MMOJIHAA MOJEJIb KOHKYPUPYIOIIUX COOBIIECTB

[epBas Mo/eb B3aNMOACUCTBYIOIIIX MOITYJISIIHH — MOJIEITb «XUTITHHK-
xepTBay ObuTa npeiokeHa Jlotkoi (1925) u Bonsteppa (1926) HezaBucumo
Ipyr oT Jnpyra. B Molenu y4yuThIBarOTCS NPOLECCHl B3aUMOJAECUCTBUS
MOMYJIAIUI IPYT C APYTOM, HO HE YUCHO B3aUMOJCUCTBHE MEKIY 0COOSIMU
OJHOTO W TOTrO XK€ BUAAa. B mpupone Bcerma ocoOM OJHON TOMYJISIHH
KOHTAKTHPYIOT MeEXITy Co0Oi: OOproTcs 3a HCTOYHHMK NHTaHUS, 3a
TEPPUTOPHIO, caMIlOB/caMOK W T.1. B pesymprate Taxkoit OOpBOBI
YHCIICHHOCTh TOMYJISIIMA CHIXKACTCS.

[MomHyr0 MoOIeNb KOHKYPCHIIMH MOMYISIUA JBYX BHUAOB MOXKHO
OMHCATh CUCTEMOU MudQepeHINATEHBIX YPABHECHUIA:

dx

— =ax—kxy —mx?,

dt 1
dy 2 @
— =by-Ixy —ny~,

at y —IXy —ny

3ECH X M Y — YHMCIEHHOCTH JIByX KOHKypUpyromux Buaos, &, Db, k, I,

M, N—IOCTOSHHBIC TMOJIOXKUTEIbHBIC KodpduIments, tae a, b-—
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k03 QUIHUEHTEl  COOCTBEHHOM CKOPOCTH pocTa momyisuumid, K, |-
K03((UINEHTBI MEXBHIOBOW KOHKYypeHIMH, M, N— K03 HUINEHTHI
BHYTPUBHJIOBOH KOHKYPEHIIUH.

Buaum, 4Yro nMHaMHMKa YHCIEHHOCTH IIONYJSIIMHA 3aBHCUT OT
HavyalbHOTO YCIIOBHSA U LIECTH NapaMeTpPOB:

bk al
1. eetm 0<—<1 u 0< om <1, TO MMEeT MECTO PaBHOBECHOE
an m

COCYIIIECTBOBAHUE OOCHX IOIYJISIINI;

bk al
2.ectm 0<—<1m om >1, TO BBKUBACT MOYJIALUSA XKEPTB;
an m

bk al
3.ectt —>1u 0< b_ <1, TO BBDKUBAET MOMYJISLUSA XULITHUKOB;
an m

bk al .
4, ecou —>1 n b—>1, TO BBDKMBAeT OJHA W3 NONYJSIUA B
an m

3aBUCUMOCTH OT Ha4aJIbHbIX YCIOBHH.
Ipumep 1. I[TocTpoum rpaduku penieHus: MOIeIM KOHKYPEHIUU ABYX
HOMyYJISAMA ¢ yY4ETOM BHYTPHBHIOBOM KOHKypeHimu mis a=4, b=1

k=25 1=2, m=0,3, 1=0,05 ¢ HauanbHBIM yclnOBHEM X(O) =4,
y(0)=2.

1.2,5

Koadduinentsr nmpuMepa yIoBICTBOPSIFOT HEPABEHCTBAM

—>1
4.0,05

u ﬂ > l , 3BHAYUT MbI HMCCM cnyqaﬁ, KOrJa BBIDKMBACT OAHA MMOMYJIAIUA.
1.0,3

Mogens peanusyem B cpee Microsoft Office Excel. I'paduku pemenue
MOJICIM KOHKYPEHIMH JABYX MOMYJSIUA C Y4YeTOM BHYTPHBHIOBOI
KOHKYPCHIIUH JJIs 3aJAaHHBIX MTApaMEeTPOB M HAYAILHOT'O 3HAYCHHS IIOKA3aHBI
Ha pucyHke 1.

HavanpHbIe yCIOBHS ONMPEIEIISIOT BHIKHBAEMOCTh TIOMYJISIIIUA JKEPTB.
Ha HavanpHOM »3Tame pacyeToB MOMYJISIMS XWIIHUKOB €II¢ OKa3bIBaeT
BIIMSIHUC Ha TIOMYJISIIHIO )KEPTB, U MBI BUJMM HEOOJIbIIOE YOBIBaHHE TpaduKa
YHCJIICHHOCTH XCPTB. 3a 310 BpEMs TONYJIAUA XHUITHUKOB IMOCTCIICHHO
BBIMUPACT U OCTACTCA TOJIBKO OJ/IHA TMOMYJIALNA — MOITYJIAINA XKCPTB. J4!
rpaduK MOMYJISAIUH KEPTB MEPEXOTUT B TpadHK JOTUCTHIECKOH KprBoii. [To
rpaduKy BHIUM, 9TO €MKOCTh DKOJIOTHIECKOI Cpenbl MOMYIISALUH KEPTB B
paccMaTprBaeMbIX yYCIOBHUAX MpuMepa paBaa 13,33.
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Puc.11. Pe3ynbTaT 4ucaeHHOr0 PEIIEHUS] MOAEIN KOHKYPEHIIMH JBYX
TOMYJIALUH C Y9€TOM BHYTPUBHIOBOH KOHKYpeHIMH (prmep 1)

NSO XN N
o O O o — M m

PaccMoTpuM Terneps npuMep Ipyroro COOTHOMIEHHUS KO (HUITEHTOB B
MOJTHOM MOZAENH KOHKYPHPYIOIIUX COOOIIECTB.

IMpumep 2. [Toctpoum rpaduku peuIeHus! MOJIEIA KOHKYPEHIMHU JBYX
HOMYJNISIMA ¢ YYETOM BHYTPHUBHIOBOM KOHKypeHImu maii a=6, b=5,

k=2, =2, m=4, | =3 ¢ HayanbHBIM YCIOBUEM X(O):3, y(O):l.

Koaddunuents! npumepa yaoBIeTBOPSIOT HepaBeHCTBaM 0 < % <1

6-2 .
n 0< a <1 , BHAYUT MbI UMECM CJIy4au PaBHOBECHOI'O COCYIICCTBOBAHUS

obenx momynsiuuid. I'padyiku pemieHus: MOJAeNN KOHKYPEHLMH JIBYX
MONYJIALMA € YY4eTOM BHYTPMBUAOBOH KOHKYPEHIIMM JUI 3a/JlaHHBIX
rapamMeTpoB MOKa3aHbl Ha PUCYHKE 2.

ITo rpaduxam pucyHKa 2 BHINUM, 9TO YHUCICHHOCTD ITOMYJISIIAN KEPTB
PE3KO CHIDKAeTCs, a 3aTeM ITOCTEIICHHO CTa0MIIN3UPYETCS OKOJIO 3HAUeHUS 1.
B momymnsmuM XWNIHWKOB BHaYajle Pacue€THOTO BPEMEHH HaOIIOIAeTCs
HEOOJBIIIOE COKpAIIeHHe 4Ymciia ocobel, a 3areM MOMyJSAIHS XUIHUKOB
BOCCTAHABJIMBACTCS JI0 MEPBOHAYAIBHOTO 3HAYCHHS W CTAOMIM3UPYETCS
okoyio Hero. To ects HaOMIOmAaeTCs YCTOWYHMBOE COCYIIECTBOBAHHE IBYX
BUJIOB.

KoHKypeHIMSI OKa3blBaeT 3HAYMTENILHOE BIMSHHE Ha DBOJIIOLHIO
pa3yIMuHBIX BUJAOB, MO3TOMY €€ M3y4eHHE W IIPOTHO3MPOBAHME IIyTel
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pa3BUTHA pacCCMATPUBACMBIX HOHleS[III/Ifl NpeACTaBJIACT HHTEPEC JI
N3Yy4YCHU.
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Puc. 2. Pe3ynbTaT YMCICHHOTO PENICHUS] MOJIEIN KOHKYPEHINH JBYX
MOMYJISALUNA C yYeTOM BHYTPHUBHIOBOW KOHKYPEHIIUH (TIpuMep 2)
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YUCJIEHHOE UHTETPUPOBAHHME C IOMOLIBIO
KBAJAPATYPHBIX ®OPMYJIIT'AYCCA

Meton kBazgpatyp [1] ocHOBaH Ha TOM, YTO MHTETpaj 3aMEHSAETCS Ha
CyMMY 3HA4eHUH (YHKIIUH B HEKOTOPBIX TOYKAX OTPe3Ka MHTETPUPOBAHHS.
Paccmotpum mHTErpupoBaHre (DYHKLIHH C HCIIOIB30BaHHEM (HOpMYI
laycca, obnamarommx HauWBBICIIEH anreOpandecKod TOYHOCTBIO. 3amada
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) PR
COCTOUT B TOM, 9YTOOBI MOmoOpaTh TOYKH Lt " u xo03pdunmeHTH

Ay A‘TaK qT06LI KBazaparypHas popmyna:

j f(t)dt~ZAf(t)
€y
OblJIa TOYHOM I BCEX ITOJTMHOMOB HaI/IBHcmeﬁ BO3MOYKHOH CTEIECHH.
BBuay TOoro, uto mmeercs 2n napamMeTpoB A u 't (i=12...n) , oTa
HaMBBICIIAs CTETIeHb B o6mem cayyae N =2n—1
2n-1
f(t)=> at
3amnuieM MoJINHOM B BI/II[C k=0 u nogctaBuM B (1).
n
z a, jt dt = ak Z At
[Momy4aum: -1 i= 2
2 .
1 _(_1\k+1 —,k =2 ,
[tdt= % =1k+1 !
b + o s
Tak Kax 1 0,k—2]+1,]—0,1,2,.... ’ (3)

NIPUPABHUBAS BBIPAXKECHUS IPH OAMHAKOBBIX Kod(duimenTax &x , momyanm

IJIsL OTIpE/IETIEHUS A, t(=12..n)
N
i=1 i=1 o1 3 L (4)

@®opmyny (1), B KOTOpOIA LI Hymd mnonmHOMa JlexxaHzapa

1 d" n
P = n[(xz—l) } A
2°nl dx a i ompenenstoT w3 (5), Ha3BIBAIOT
KBaJapaTypHoii ¢popmy.ioii 'aycca [2].

[, (0P, (k= 3 AW, (4)P, (x) =0

cucremy u3 2N ypasrennii [2]:

®)

st mro6oro otpeska [a, b] Oyaem uMeTs:

jf(x)dx_b aj-f(b+a bzatjdt
(6)

Ipumep 1. BpruciuTe npUOIMKEHHOE 3HAYEHHE HWHTErpaja

sin xdx,
HCTIONB3YS KBaIpaTypHyto GopMyiTy ¢ 5 y3maMu.

Oty [N
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(M3BecTHO, 4TO TOYHOE 3HAUCHHE HHTErpaia paBHa 1).

S

i

Pemenne: B namem ciyuae

— P, (X) = — (30240x° — 33600x° + 7200x)
3840

2
A AT ORwE
Koadpduumentsr * ' BeIpaxkaercs GopMyInoit: i /Lon 5
i=1..,5. )

rae ITosTomy nonyuyaem:

V37181 Koaddpunnenrst

-0,90618 0,11846344

0,538469 0,23931433

0 0,28444444

0,538469 0,23931433

0,90618 0,11846344

Cymma 1
3nech cenaHa 3aMeHa:

4X—_”;a:0—>tl:—1;b:£—>t2 =1.
Vs 2

Takum 06pa3oM, NpuOIMKEHHOE 3HaUCHNE HHTETpajla paBHO:

x:£+£t;dx=£dt;t:
4 4 4

3 ;
Isin xdx = Isin(£+£tj~£dt =1
5 % 4 4 ) 4

I/ITaK, BUAWM, HYTO PACYCTHOC 3HAYUYCHHUC COBIIAJIO C TOYHBIM, YTO

CBUACTCIILCTBYCT O NPaBUJIbHOM HCIIOJb30BaHUN (I)OpMyJ'ILI Faycca.

Jluteparypa
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By30B / M. Il. Jlamumk, M. U. Parynuna, E. E. Xennep; mox pex. M. II.
Jlamuuka. — M.: «Akagemus», 2004. — 384 c.
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MBOY COII Ne4 r.bupcka, ydeHuna § xiacca
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porozoval999@bk.ru

CIIOCOBBI 3AITNCH AJITOPUTMOB B IKOJIBHOM KYPCE
NH®OPMATHUKH OO0

Kaxnplii yenoBek B IOBCEIHEBHOM JKU3HM PELIAET OTPOMHOE
KOJIMYECTBO CaMbIX Pa3HBIX 3afad. HexoTopele W3 3THX 3ajady MPOCTHIE U
MPUBBIYHBIC, YTO MBI MX pEIacM, HE 3aIyMbIBasCh, HAIIPUMED, «COOPATh
mopTQeIs B mIKoy». Ho ecTs u npyrue, 6oiee TpyaHBIE 33129, Ha PELICHUS
KOTOPBIX, MBI 3aTpaynBaeM HeKOTopble ycunus. [loaTomy, MHOTHE eficTBHS,
KOTOpBIE MBI BBINIONHAEM B JKH3HH MOXKHO 3alucaTh KaK HEKYIO
MOCJIEI0BATENILHOCTh JEWCTBHN (1IAaroB), Hanmpumep, Ui TOTO, YTOOBI
PEIUTh 3a/1a4y Ha HaXOKICHHUE JUTMHBI OKPY>KHOCTH U IDIOMIATH KPyTa, MBI
JIOJDKHBI:

1) Ompenenuth paguyc OKpYKHOCTH (KPyra).

2) BbIYHMCIUTD JUIMHY OKPYKHOCTH (IUIOMIAAM Kpyra), HpUMEHSS
(dbopMyIIBL.

3) 3amnmcarb OTBET.

Jns pemieHWs NaHHOM 3aadd MBI 3alACald HEKOTOPBIA ITOPSIOK
JEUCTBUM, KOTOPBIA JOJIKHBI BBINOTHUTh. TOYHOE OINUCAaHUE TNOpsIKa
JNEHCTBUHM, KOTOPBHIA JOJDKCH BBITONHUTH HCIIONHUTENh HA3bIBACTCS
anroputMoM. Bo3HukaeT Bompoc, UYTO KE€ TaKO€ HCIOJHUTENb?
UcnonaureneM Ha3piBaeTcs 000 OOBEKT (YUENMOBEK, JKHBOTHOE,
TEXHHUYECKOE YCTPOHCTBO M T.IL.), KOTOPBIA CIOCOOEH BBINONHSTH HAOOP
KOMaH/I.

CymiecTByloT 3 CBOWCTBA, KOTOPHIMH OONaNalOT BCE aJITOPUTMBI:
JUCKPETHOCTb, TIOHSATHOCTb, ONPENeIE€HHOCTh. Eciu Kakue-1ubo onucaHue
NEHCTBUI He o0JiajaeT XOTsA ObI OHUM M3 3THUX CBOHCTB, TO OTO yXe HE
AJITOPUTM.

1.JINCKpETHOCTh — alTOPUTM COCTOWT M3 OTICIBHBIX KOMAHI, KaKaas
13 KOTOPBIX BBINOJIHAETCS] OTPaHUYEHHOE BPEMSL.

2.TIOHATHOCTH — aNTOPHUTM COJEPKHUT TOJIHKO KOMaHbBI, BXOJSIINE B
cuctemy koMana ucnonnuresst (CKHW), 1ist KOToporo oH npeiHa3HayeH.

3.0npenenéHHOCTh — MPH KaXXJI0M BBITIOJTHEHUH aITOPUTMA C OJTHUMH
U TEMH K€ MCXOJHBIMH JAHHBIMH JIOJDKCH OBITH MOJYYCH OJUH M TOT JKE
pe3yibTaT.

Takxe anropuTMBI 9acTO MPUMEHSIOT JJIS PeIIeHHs] MacCOBBIX 3ajad
(3ama4m, KOTOpPHIC HYXKHO YMETh pellaTh MPH Pa3HBIX JaHHBIX). B Takmx
CITydasx Ui aTOPUTMA CYIIECTBYIOT TOTIOHUTEIFHBIE CBOHCTBA:
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4 KoHeuHocTh (pe3yJabTaTUBHOCTh) — JUIA JIOOBIX JTOMYCTHUMBIX
WCXOAHBIX JaHHBIX aJIrOPUTM JOJDKEH 3aKaHYMBAThCS C HEKOTOPBIM

PE3yJIBTaTOM.
5.KoppekTHOCTh — 111 JEOOBIX JOIYCTUMBIX MCXOJHBIX JAHHBIX
ITOPUTM JIOJDKEH MPUBOJNTH K IIPABIIIBHOMY PEIICHUIO 3a1a4H.
6.MaccoBOCTp — QJITOPUTM MOMKHO MCHOJb30BATh I PpEIIEHHs

MHOXKECTBA OJHOTHUITHBIX 33][a4 C Pa3IMYHBIMH UCXOHBIMHU TAHHBIMH.

Tak >ke, NOMHMO CBOWCTB, y QJIrOpPUTMa CYIIECTBYET HECKOJIBKO
cnoco0oB 3ammcu. Brimemsior 3 Hambosee pacmpoCTpaHEHHBIX crocoda
3aIiCH aJITOPUTMOB!

1.CnoBecHblii  crmoco®  (anropuTM  3alKCBIBAETCS B BHJC
MOCJIE/IOBATEILHOCTH TIPOHYMEPOBAaHHBIX KOMaHJ, KaxJas M3 KOTOPBIX
MPE/ICTABISIET COOOM MPOU3BOIBHOE M3II0KEHHE ACHCTBUS).

CroBecHOE ONUCAaHWE SIBISIETCS CaMbIM  HEOTPAHMYEHHBIM U
HeoduuanbHeM. Ho caMbIiM OOJBITUM HEJIOCTATKOM CIIOBECHOTO OMUCAHUSI
SIBJISIETCS TO, YTO BCE PAa3TOBOPHBIE S3BIKK MOTYT TOJIKOBATHCS ITO-PA3HOMY,
MOATOMY QJITOPUTM MOXET BBIMOJIHUTHCS HEOJHO3HAYHO. TaKKe alropuTM,
3aIMCaHHbIN B CIIOBECHOH (hopMe MOKeT ObITh O4eHb O0BEMHBIM U TPYAHBIM
JUTSL BOCTIPHSITHSL.

2. T'paduueckuii crmocod (IrOpUTM MPEICTABISIECTCS C MOMOIIBIO
CTIEIUAIbHBIX 3HAYKOB (T€OMETPHUIECKUX (QUTYP) — OJIOKOB):

Hayano, KoHew, anroputma

BBog, BbIBOA, AaHHbIX

MocnepoBaTenbHOCTb KOMaHA,
AencTBua

Ycnosue

O6baBneHne NepemeHHbIX Unu
BBOA KOMMEHTapu1es

CyeTymK KON-Ba NOBTOPOB

MocnefoBaTeNbHOCTb BbINONHEHUA
OEWCTBUW.

00000

Pucynox 1. Dnemenmul 610K-cxemol

BryTpu kaxkmoro 0yioka 3alMCHIBAETCS COOTBETCTBYIOIIEE JeiicTBHE.
ITocnenoBaTeabHOCTH BBINOJIHEHHS 3aJa€TCS COEAMHUTENBHON JIMHHEH CO
crpenoukoi. IlocnenoBaTenbHOCTh BBIIIOJIHEHUS CBEPXY BHHU3 M CIIEBA
HapaBO IPUHATA 3a OCHOBHYI. Eciu B anropurMe He Hapymaercs
OCHOBHasl TIOCIIE/IOBATEIBHOCTb, TO CTPEJIOYKH MOXKHO HE YKa3blBaTb. B
OCTaNIbHBIX  CIy4asX  IIOCIEJOBAaTEIbHOCTh  BBIIIOJIHEHUS  OJIOKOB
0003HauaeTCsl CTPEJIOYKON 00sA3aTenbHO. B Hamem mpumepe OCHOBHas
MOCJIE0BATEILHOCTD BBIIIOTHEHUS — CBEPXY BHU3.
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Cnoco06 3amucH aropuTMOB C TIOMOIIIBIO OJIOK-CXEM HarJisiieH U TOYEeH
JUIS TIOHUMaHUs CYTH JIrOpUTMa, TeM HE MEHee, allfOPUTM MpeaHa3HaueH
JUI WCIOJHEHUS Ha KOMIBIOTEpe, a S3BIK OJIOK-CXeM KOMIIBIOTEp He
BocrpuHuMaeT. [103TOMy anropurM IOJDKEH OBITh 3alucaH Ha SI3BIKE,
MTOHATHOM KOMITBIOTEPY € aOCOJIOTHO TOYHOW M OJHO3HAYHON 3aIHCBHIO
KOMaHJI.

3. [IporpaMMHBIH (TIpOorpaMMa — 3TO aJTOPUTM, 3aITMCAHHBIA Ha S3BIKE
MIOHATHOM HCIIOJIHUTEIIIO).

[IporpammHBIii cIOCO0 3aMKcH adropuTMa — 3TO 3aIlUCh AITOPUTMA Ha
S3BIKE  IPOTPAMMHUPOBAHMS, TO3BOJSAIOIIEM HAa  OCHOBE  CTPOro
OTIpENICTICHHBIX TPaBMI (POPMHUPOBATH MOCIIEIOBATEIFHOCTE MPEIITHCAHIH,
OJIHO3HAYHO OTPaXKAIOIIUX CMBICI M COJEpKaHHe aITOPUTMA, C IEbI0 ero
MTOCTICTYFOIIETO MCIIOTHEHUST Ha KOMITBIOTEPE.

Ha ocHoOBe Bcero BhINIECKa3aHHOT0, MOKHO CJIEIaTh BEIBOIBI O TOM, UTO
IIPH CIIOBECHOM croco0e 3amuc Oiarogaps UMEHHO ITOCTPOYHOU 3aIHCH
QIropuTMa MOXHO H30€XKaTh psifia HEONPEACIEHHOCTEH U BOCIPHATHE
alropuT™Ma He TpeOyeT crenuanbHBIX 3HaHWHA. Ho mpu sToM mocTpodHas
3alUCh alNropuTMa TpedyeT OT YeloBeKa KOHIIEHTpalluu BHUMaHus. boiee
HATJSTHOW U TOCTYITHOW (hOpMOif 3amHcH anroputMa sSBIseTcs rpadhnaecKuit
croco0, a caMblif HIMPOKO MPUMEHUMBIA CIOCO0 — 3aIKMCh C MOMOIIBIO
OJIOK-CXEM.

Jlutepartypa
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2. Bocosa JI.JI., BocoBa A.}O. Mndpopmaruka (B 2 wacTsax). 7 Kiacc,
Y.2: yueOuuk — 3-e uzn., crepeorurn. — M.: [IpocBemenne, 2021. — 160 c.:
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Hxcanon /1. A.

B® bawul'Vy, r.bupck,
Bopobwvés A. IO.
Iksanovdima60257 @gmail.com

MOJAEJIUPOBAHMUE 2- PAZPAJTHOI'O CYMMATOPA TTPH
nmomMoumm ARDUINO

Bce apudmernueckue NeCTBUS CBOAATCS K YETHIPEM JEHCTBHSM:
CJIO’)KEHUE U BBIYMTAHUE, YMHOXKCHHE U AelicHue. [Ipuuém, mpou3BOIUMEIS
IO U3BECTHBIM MPABUJIaM, TPU M3 HUX CBOASATCS K KOMOWHAIIMU CIIOXKCHUH.
ITosToMy clOXEHHWE, W ammaparypa, €ro MpPOM3BOIAINAs, HMEET B
BBIYMCIIMTEILHON TEXHUKE OCOOEHHO OO0JIBIIOE 3HAYEHHE.

48



CyMMaTopamMy Ha3bIBAIOT JIOTMYCCKHE YCTPOMCTBA, BBIMOJIHSIONIUC
apuMeTHYECKUE CYMMHUpPOBaHHE KOIOB JBOMYHOTO uyucia. Cymmarop
UMeeT TpU BXoja, rme A m B - ciaraemble ommHakoBoro paspsaa, PO —
cliaraeMoe mepeHoca; Ha BeixoJe popmupyercs S — cymma craraeMbix u P —
claraeMoe nepeHoca B crapuinii paspsa. [1]

Cozmanue  2-pa3psgHOrO0  CymMMmaropa, HCHOJb3ys  MakeT, 4
nepexirouaTens, 3 ceeronuona u Arduino mo 1aHHOH cxeme:

Pucl. IlpunnunuaneHas cxema 2-pa3psAHOr0 CyMMaTopa.
BbLT Mcnok30BaH KO NpecTaBlIeHHbINH HIKe. [2]

if (alValue == LOW && a0Value == LOW && b1Value == LOW &&
bOValue == LOW)
//CunThIBaeT BXOAHBIE CUTHAJILI ¢ Bxonos al, a0, bl,b0

{

//mpun nonaue O Ha Bce BXOJIBI HA BBIXOJE TOXE ycTaHaBiuBaeTcs 0.
digitalWrite(LEDOPin,LOW); //0+0=0
digitalWrite(LED1Pin,LOW);

digitalWrite(LED2Pin,LOW);

}
else if alValue == LOW && a0Value == LOW && b1Value == LOW
&& b0Value == HIGH)
{
//HpI/I noaaye 0 Ha Bce BXOJIbI KpOME€ OJHOI'0 Ha BbIXOAC
ycraHaBuBaercs 1%/
digitalWrite(LEDOPin,HIGH); //0+1=1
digitalWrite(LED1Pin,LOW);
digitalWrite(LED2Pin,LOW);

}
else if (alValue == HIGH && al0Value == HIGH && b1Value ==
HIGH && b0Value == HIGH)
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Il 1.1 1o 16 pa3
digitalWrite(LEDOPin,LOW); //3+3=6
digitalWrite(LED1Pin,HIGH);
digitalWrite(LED2Pin,HIGH);

}

OpxHako B HEM O0HaPYKIIINCH HETOCTATKH.

[Ipobnema naHHOTO BapHaHTa 3aKIIOYAETCSI B TOM, YTO CYMMAaTop
JIeTIaeT JiBE BEIIH, KOTOpble KOH(IMKTYIOT (0 KpailHEeH Mepe, B JTaHHOM
KOJIe), BO-TIEPBBIX, OH OyAET BKIIOUATh TOJIbKO oauH cBetoanona (001) mms
OIHOTO BKJIIOYEHHOTO MEPEKIIoYaTelis, OJHAKO OH TaKke JOJDKEH
paccuuThIBaTh Takue BapwaHThl, kak 10+ 00, dro o3Hauaer, uTo OymeT
BKJIFOUCH TOJIBKO OJIMH MEPEKIII0YATENb, I0ITOMY (KaK IT0Ka3bIBaeT KOJ) OH
BKJIIOYUT CBETOJAMOJI, COOTBETCTBYIOMUI 000MM BMecTo cpenHero (010), u
Haobopot (001). M3BecTHO, YTO 3TO CBSI3aHO C MEPBBIM OUTOM OIEPaTOPOB
if.

Yro sxe He Tak ¢ npeasiaymum kogom? [Ipobiema B TOM, 4TO B KOZIE HE
OXBauyeHBI BCE CITyYaH BBIXOJHOTO CUTHAJIA, KOJ HE JI0JDKEH MPOBEPSTHCS HA
LOW, 3rauenne LOW o00pabaTeiBaeTCsl HESIBHO IPHOPHUTETOM OIEPATOPOB
if. Taxske MOJKHO 3aMETHUTb, UTO 1T0JIX0]] OYEHb NOoABEp>KeH omnokam. Kpome
TOTO, OH MMEET IUIOXYIO MPOM3BOAUTEIBHOCTh. [103TOMYy peKOMeHIyIoTCS
OoJiee IPOCTOH MOX0]] MPECTaBICHHBIA HUXKE.

Pemenne. Jlng co3maHuss 3TOW  CXEMbl CyMMaTopa MOXHO
HCTONIL30BaTh APYrou koxa [3]. DTOT MoaAX0/ ropasao Mmpolie, 4eM TOT, YTO
HCIIOJIB30BAJICS MPEXJIE U paboTaeT ATOT KOJ| HAMHOTO JIy4YIIe.

//BBOIIUM TIEpeMeHHYI0 temp koTopast paBHa nepeMHOkeHHbIM al, a0,
b1, bO.

Int temp = 2 * digitalread(Alpin) + digitalRead(AOpin) + 2 *
digitalRead(B1pin) + digitalRead(BOpin);

//BBIBOJMIM CHTHAJIBI Ha BBIXOBI ( JTHOJIBI).
output 0 = (temp & 1) ==1,
output 0 = (temp & 2) ==2;
output 0 = (temp & 4) ==4;

C co3maHMeM caMol CXeMBbI 2-pa3psjaHOTO cymMMmaTopa MpoOieM He
BO3HHUKJIO:
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Puc 2. CobpaHHBIii 2-pa3psqHEII CyMMAaTOp na Arduino.

B 3akmroueHume MOXHO CKaszaTh, 4YTO JUIS CO3JaHUsA 2-OUTHOTO
cymmaropa He TpeOyercsi KaKuxX-Tu0O OTPOMHBIX YCHIIHA. J0CTaTOYHO
HUMETh BCE TPEOYIOIIHECS 3JIEMEHTHI M 3HAHHE 0a30BBIX ATOPUTMOB PabOTHI
Arduino. Taxke mociie BBIMOJHEHHUS 338 JaHUsI MOYKHO BBIJIEIUTH HEKOTOPBIT
MOMeHT. He CTOMT yCIOXHATH KO, KOTOPBI MOXHO CHeNaTh HaMHOTO
npoiie, 1adbl He co371aBaTh cebe MpoOIeMbl Ha OyayIee.

Jlureparypa
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KOMIETEHTHOCTHBIN MOJAX0/ B U3YUEHUHU CJIEJICTBUS
®U3UYECKOM TEOPUU

AKTyaJIbHOCTh HCCIEIOBaHMA. B CeromHsmHMX ycIOBUSIX OOydeHHs
(hM3UKY TIPU HAIMYUH JOCTATOYHO BBICOKMX IPEIMETHBIX 3HAHUH U YMEHUH
y4aluecss WCHBITBIBAIOT 3aTPYAHCHHS B TPUMEHEHHUHM STHX 3HaHHUH B
CUTyalusiX, ONM3KMX K IIOBCEIHEBHOW JKM3HHM, a TaKke B paboTe C
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nHdopmanuei, NpeiacTaBIeHHOW B pa3iuyHOM Qopme. Pemars 3Ty
npoOieMy B mpernojaBaHuy (U3UKH TOMOTaeT KOMIIETEHTHOCTHBIN ITOJIXO0,
peanu3yeMblif, B YaCTHOCTH, C HCIIOJNB30BAaHHEM TEXHOJOTMU IIOMCKAa U
HCCIICIOBaHMUS.

KoMneTeHTHOCTHBIN MOAX0] — 3TO IPUOPUTETHAS OPUCHTALUS Ha LENIN
- BEKTOPHI oOpazoBaHus: 00y4aeMoCTh, CaMOOIIpeICTICHHIE
(camMomeTepMHUHAIINS), CAMOAKTyaIM3allisl, COLMANM3ANUS W pPa3BUTHE
WHIUBUAYAIbHOCTU. B KauecTBE MHCTPYMEHTANbHBIX CPENCTB JOCTUKECHUS
STHX MeJeld BBICTYMAIOT NPHHININAIHGHO HOBBIE MeTaoOpa3oBaTEeNbHBIE
KOHCTPYKTBI: KOMIIETEHTHOCTH, KOMIIETEHLINY U METAKaueCTBa.

B KOMIIETEeHTHOCTHOM TIOJIXO/I€ PACCMATPUBAIOT BA 0A30BBIX MOHSATHUS
— «KOMIETEHIS» U «KOMIIETEHTHOCTh». KOMIETEeHTHOCTh — 3TO BlIajicHUE,
o0namaHre YeI0BEKOM COOTBETCTBYIONICH KOMIICTCHIIMEH, BKIIOYAIOIICH
€ro JIMYHOCTHOE OTHOIIEHHE K HeH U IpeaMeTy IesTeNbHOCTH.
KomnereHnus — COBOKYNHOCTh B3aMMOCBSI3aHHBIX KadyeCTB JIMYHOCTHU
(3HaHU#, yMEHUH, HABBIKOB, CIOCOOOB CATEIBHOCTH), 3aJaBaeMbIX IO
OTHOWICHUIO K ONpEAENICHHOMY Kpyry TIIpeIMeTOB U  IIPOLECCOB,
HEOOXONWUMBIX JJIsi KadeCTBEHHOH MPOAYKTUBHOH IEATEIBHOCTH TIO
OTHOIIICHHIO K HUM [ AniekceeB, 2017].

DopMUPOBaHME  KIIOUEBBIX KOMIETEHLUMHA TNpU  OpraHu3aluu
JESTENIbBHOCTH MO NPUMEHEHMIO 3HAaHUH TEOPETHYECKOrO  YPOBHS
MpeaCTaBIsIeT COOOW COBOKYITHOCTh IIeJICH, KPHUTEpHUEB U IOIXOOB,
MTOJYMHEHHBIX MEJarOTMYeCKUM YCIOBHSM, MEXaHH3MY pealu3ald u
KOHTPOJIIO, IPH KOTOPOM OOyYarolIHecsl Peain3yloT WMEIOLIHEcs] y HHUX
TEOPETUYECKHE 3HAHUS.

Jdnst  popMupoBaHus YueOHBIX KOMIIETCHIMH O00y4aloumMxcs Mpu
OpraHM3aIlM JESITEeIBbHOCTH II0 TPUMEHEHHUIO 3HAHUH TEOPETHYECKOTO
YPOBHSI HEOOXOOMMO CO3/1aTh NENarornyeckue YCIOBHSA, B pe3ysbTare
KOTOPBIX y 00y4Jaromuxcst OyayT chopMUpOBaHBI:

cUCTeMa NPEIMETHBIX 3HAHUH;

CUCTEMA MPAKTHKO — JESITEIbHOCTHBIX YMEHUH;

OTBIT IPOAYKTUBHOH NEATEIBbHOCTH;

JMYHOCTHOE OTHOLIEHHWE K CaMOCOBEPIICHCTBOBAHUIO Y4EOHBIX
KOMITETEHITHH.

B pamkax KOMIIETEHTHOCTHOTO IIOJIXO/a METOAWKA OpTaHH3alUuN
JEeSITeIbHOCTH 0 MPUMEHEHHIO 3HAHWI TEOPEeTHYECKOTO YPOBHS JOJDKHA
obecrieynBaTh peIIeHNEe KOHKPETHOM, peajbHON HEpelmeHHON 3amaqu:
aHaAJIN3 YCJIOBUS, OOHApYKeHHE TIPOOJIEMBI, pa3padoTKa CITIOCOOOB PEIICHNS,
MpaKTHYeCKas peajn3alus PemeHHs, OleHKa A(PQPEKTHBHOCTH PEUICHUS.
IIpumenenue 3TOro moaxoja IMO3BOJIIET CO3JaBaTh YCJIOBUS HAKOIUICHUS
omplTa peUIeHWss 3a7ady, a TaKke O0O0eCIeYMBaeT aKTyaJH3alHIo
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MHAWBUAYAJTBHOI'O OIIbITa 06yqa}om1/1xc;1, YTO TMOBBIIACT JIMYHOCTHYIO
3HAYUMOCTb O6y‘{eHI/IH. OCHOBHBIMU noaxogaMu (bOpMPIpOBaHI/IH y‘Ie6HI>IX
KOMIETCHIMN SBISIOTCSA: JIMYHOCTHO OpI/IeHTI/IpOBaHHHﬁ U CHCTCMHO-
JIESATEIbHOCTHBIM.
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KoMmreTeHTHOCTHBIN noaxon / 3.D. 3eep, A.M. [1anora, 3.3. CrIMaHIOK. —
M.: U3n. MOCKOBCKOTO IICHXO0JIOrO-COUaIbHOr0 NH-Ta, 2005. — 215 c.
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YUCJEHHBIE METO/IbI HAXOKIEHUS KOPHEM
HEJIMHEMHBIX YPABHEHU.

YacTo Ha MpaKTHKE BCTPEYAIOTCS TOCTATOYHO CJIOXHBIC YpaBHCHHS,
KOTOpPBIC HE HMEIOT TOYHBIX 3HAYCHUU KOpHEH. B 3TOM citydae ¢ moMOIIbIo
YUCIICHHBIX METOJIOB HAXOIUTCSA MPUOIIKEHHOE 3HAUCHUE KOPHS, KOTOPOE
OTJIMYACTCA OT TOYHOI'O Ha BCJIMYMHY, IO MOJYJIIO HE MPEBBINIAIONIYIO
3apaHee 3aJaHHyI0. MeToabl OTIANYAr0TCA APYT OT Apyra 3GGeKTHBHOCTHIO,
Tpe6OBaHI/I$[MI/I K O6’I)eMaM naMsATH, 3aKOHOMCPHOCTIAMH HAKOIIJICHUA
omubok. [l KBanMM(UIIMPOBAHHOTO BBIYHCIHUTENS 3HAKOMCTBO C
HECKOJBKUMM YHUCIICHHBIMH METOAAMHU ABJISICTCS O6$[38.TCJ'IBHBIM, TaK KaK HE
CYIIIECTBYET OJHOTO METOJa, KOTOPBIA MOXHO ObLIO OBl MPEANIOYECTh BCEM
OCTaJIEHBIM.

B cratbe paccMOTpEHO pelIeHHEe HEIWHEWHOTO  ypaBHCHHUS
HECKOJIBKUMH METOIAMHU.

Ilpumep. Haiitu npubnmkeHHble pelieHus] ypaBHeHUsT MeTogamu [1]
MOJIOBUHHOTO JCTICHUS, UTEPALIUH, XOPJI, KACaTEIbHBIX M KOMOMHAIINH JBYX
nocieaHux ¢ TouHocThio € = 0.0001 na orpeske [—1,8; —1,6]:

x2—=3xsin(x?—1)=0 ()

Pewenue. Js Kaxa0ro0 METOmA MbI TIocTpouM Tabnuiel B EXcel, a
TAKKE PACCUNTACM KOIMUYECTBO HTepauuii K, mpuémmkeHHOe pemenne & u
ero morpemsocts A&,
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1) B Ttabmuue 1 mupencraBinena peanmsauuss B Excel wmertoma
TIOJIOBUHHOTO JICJICHUSI.
Tabn.1.MeTo/] MOIOBHHHOTO JeNicHHs, HaxoxkaeHue & u Af.

ai bi {aitbi)/2 | F{ai) F{bi) Fi{ai+hi}/2] wopews norpelHocTs | Yon. ocr.
x0| -1,80000 -1,6 -1,7| 0,887052| -0,43983| 0,041543|--- 0,10000000|HeT
x10| -1,69375| -1,69355| -1,69365| 0,001006| -0,00024| 0,000384| -1,69365234 0,00009766|0a
@opmynbl, MO KOTOPBIM MBI paccuurtanu, uro & = —1,694, A¢ =

0,000446 B y3xoM cMmbicie, a kK = 10 umeror Bup [1]:
§ =, Af_M =0,1,2.;a =ab=b (2
2) HpHMeHHH METOJI UTEPAIMU, MBI TIOJIYUUIIH CIAEAYIONYIO TaOIHILy:
Ta6n.2.Merox urepanun, Haxoxaenne & u A€,

Xi a(x(i-1)) || xi-x(i-1)| iy ¥on.ocor.
x10] -1,69358483| -1,69358| 1,36-05] 0,00005336]Aa
®opMyIIBbI, O KOTOPEIM MBI paccumranm, uto & = —1,694, Af =
0,000468 B y3koM cMmbiciie, a K = 10 uMeroT B
3 q
Af=|f—xi|3|xi—xi—1|§=Af 3)

3) Peruast METOOM XOPI, MBI MONYYHIIN CIEAYIOIINE TaHHBIC:
Tab6n.3.Meton xopa, HaxoxaeHue & U A¢.

X y| Ax=xn-a hin Ah Ax
x0 -1,6] -0,43082516] 020000 -0,13571

x6] __ -1683570262] -0,00013875] 0,10643] -0,10641] 0,0000166]  0,00007

@opMyIel, MO KOTOPBIM MBI paccuuTany, uro & = —1,69, A¢ =
0,004571 B y3k0M cMmbiciie, a K = 6 UMEIOT BHI:
F(a)

Xpy1 = A — ————— —a), xo=b,n=0,1,2,. 4
w1 = @ = e s (X — @), %= (4)

4) B Tabnuie 4 npeacTaBieHa pearu3anys METOIa KacaTelbHbIX.
Tabmn.4.MeTox KacarenbHbIX, HaxoxaeHue & 1 AE.

x0[x ¥ '[0) h=f(fn) T [xn) Sx=xn-xn-1
xl -1,8] 0,887052225] -10,2009 -0,086122366
¥5|-1,693592061|  1,96019E-10| -6,36544 -3,07943E-11| 0,00000327
@opmyIbl, MO KOTOPBIM MbI paccuurtany, 4to ¢ = —1,6936, A =
0,00004 B y3xoMm cmbicie, a K =5 umerot Bu:
F(xp)
Xpt1 =Xy ———~n=123, .. 5)
F'(xy)
Bneck F(a)-F'"(x) >0, x, = a. (6)

5) Perast KOMOWHUPOBAHHBIM METOJIOM, MBI TIOJTYYHITH:
Ta6un.5.KomMGurmrpoBanHblii MeTo, Haxoxkaerne & u AL,

*n % i) hy f(Za) hy f (xu} T ¢ ﬁ'@

X0 2 16| 357664 -0,3562| -0,43982516| 0,14205| -3,09636 04 -1,3| 0,20000000

x3| -169348471| -169367205) -0,00068) 0,00011| 000050930 -BE-05)-6,36837| -0,00018734| -1,693578381| 0,00009367
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®DopMyIIbl, 3aKIIIOYCHHBIC B TAOJIUIIC U MO KOTOPHIM MBI PACCUMTAIIH,
uro ¢ = —1,69, A¢ = 0,003578 B y3k0oM cMbIcie, a K = 3 UMeroT Bu:

. Xy + % . 1
z%;Afzzlxn+l_xn+1|S€ (7)

AHanu3upys npuMep, pelieHue KOTOPOro 3aKpeIuieHo NporpaMMoi, 1
B3SB B KauecTBe KpuTepuen K u AE, MBI MOKeM CKa3aTh, 4TO MEHBIIIEE YHCIIO
UTepaluii MOTPeOOBANOCh IIPU PEIICHHH KOMOWHHUPOBAHHBIM METOIOM.
Taroxe Hanbosee YPEKTHBHBIM OKa3alcs METOJ KacaTeNbHBIX, TeM Oolee
IUISL €T0 peain3aluy TpeOyeTcsi He TAK MHOTO BEIYHCIICHHUH.

Jlureparypa

1. Jlamauk M. I1., Parymuaa M. U., Xennep E. K. YncrneHHpie MeTOABI.
M.: Uznarensckuii neHTp "Axagemus", 2004 r. - 384 c.
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HENO3NIINOHHBIE CUCTEMBI CYUCJIEHUA B IIKOJIBHOM
KYPCE HHO®OOPMATHUKHU OO0

CucTeMoil CUHCICHHS TPHHATO HA3BIBaTh 3HAKOBYID CHCTEMY, B
KOTOPO¥ OBLIN NMPHHATHI OTPEACICHHBIC MPaBUIIa 3allUCH YUCET. 3HAKH, C
MOMOIIBIO KOTOPLIX 3allMCBIBAIOT YHWCJIa, Mbl Ha3bIBA€M I_[I/I(ppaMI/I, a ux
COBOKYITHOCTb — aJI()aBUTOM CHCTEMBI CUUCIICHHUSI.

Jdnst mo6oit cucTeMbl cyMcieHHs, UU(PBI KOTOpbIE CIYXKaT s
0003HaYEeHUS qHuCeCII, Ha3bIBACMBIC Y3JI0BBIMU, OCTaJIbHBIC qucia
(anropuTMHUECKHE) TIOMYJalOTCsS B Pe3yJIbTaTe ONEparuid HaJ y3JIOBBIMH
yncnamu. B JIpesaem BaBunone y3moBsiMu unciamu Beictynanu 1,10,60.

CucteMbl CUMCIEHUS OTIMYAIOTCSI PYT OT JIpyra BHIOOPOM Y3JIOBBIX
yucesl M cnocobamMu  00pa3oBaHMS — aIrOPUTMHYECKMX 4Hceld. B
nH(OpMaTHKe BEIJEISIOT TAKHE BH/IbI CUCTEM CUHMCIICHHS, KaK:

1. VYnapnas cucrema.

2. Hemno3unmoHHas cucTeMa.

3. IlosummonHas cucrema.

YroOBl  IMOJB30BATHCSA  ITO3MIMOHHOM  CHCTEMOM  CYMCIICHHS,
JIOCTaTOYHO 3HATh, KaK B HeW M300pakatoTcs U(phI ¥ 4TO OHU 0003HAYAIOT,
a TaK)Ke €e OCHOBAaHNE — KOJIMYECTBO YHUKAIBHBIX IHdp. [lopsaaok 3ammcu
BO BCEX MTO3UIIMOHHBIX CHCTEMAaX OIMHAKOB.
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B HEMO3WIMOHHBIX CHCTEMaX KOJHYECTBO HUDP - CHMBOJIOB MOXKET
JOCTHTaTh JECATKOB U JaXKe COTEH, TaK KaK I 3alUCH OOJBIIMX YHCENT
MIOCTOSIHHO TPHUXOJUTCS. BBOJUTH HOBbIE CHUMBOJBL. JIJis yTeHHs d4ucha
HY)KHO 3HaThb TpaBuja €ro 3amucu. YacTo MNPUXOAUTCA BBHINOIHATH
apu(METHYCCKIE ONEPALMH, HATIPUMED, BEIYATAHHUE U CIIOKCHHE.

V Bcex MO3ULMOHHBIX CUCTEM OJHH U TE E aITOPUTMBbI BBIIIOIHEHUS
apudmeTHyecKuX AelcTBHA. Takke B TMO3WIIMOHHBIX CHCTEMaxX YIOOHO
paboTaTh ¢ APOOSMH W OTPHULATSIHHBIMH YHCIAMH, KOTOPBIE 3a4acTyro
[IPOCTO HEBO3MOXKHO MPEJICTABUTh B HEMIO3ULIMOHHBIX CUCTEMaX.

PaccmorpuM  moapoOHEe HEMO3WIMOHHBIA CHCTEMBI CUHCIICHHUS.
Hemno3unuonHas cucreMa — 3TO Takas CUCTEMa CUMCICHHUS, B KOTOPOH
MoJIOXKeHHs NU(QPHI B 3aMKCH YKCIa HE 3aBHCUT BEJIMYMHA, KOTOPYIO OHA
0003Hayaer.

Heno3unmonHasi cucteMa Oblla OJHON W3 MEPBBIX, KOTOPYHO CTajH
UCrob30BaTh Jtoau. CaMoll ApeBHEl U3 HUX sABJsIeTCs erumnerckas (2,5 - 3
ThIC. JeT A0 Hamed 3pbl). UYucima B HeHW 3alUCHIBAINCH C IOMOIIBIO
ueporaudoB,  KOTOPHIC  NOAYUHSUIUCH  IPUHIMIY  CIOXKCHUS.
AHAJOTUYHBIA TPUHIUI OBUT y TPEYECKOH, PUMCKOH M IPYIHX CHCTEM
CUUCIIEHUS APEBHOCTH.

Buger:

1.IpeBHeerunerckas cucreMa: B JpeBHeernmneTrckod cucreme
CUHCJICHHS B KadecTBe HU(P WCIOIH30BAINCH CIUHWUIA W ICCATUYHBIC
paspsaast: 10, 100, 1000 u Tak ganee.

1 2 3 4 8
1
| ] 1 I i
10 100 1000 100000
Pucynox 1.

HO3TOMy 3aIlluCh 4YHCCJI B HaHHOﬁ cucreMe ObLia I Goiee HﬂHHHOﬁ,
10 CPaBHCHUIO C pHMCKOﬁZ

335 =SS Snnnnlllll

Pucynox 2.
2.Pumckas cuctema: PuMckue dyucia 3HaKOMBbI BCEM €IIe CO IIKOJIbI.
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AndaBur 3T0# cucTeMbl cuMcieHus coctouT M3 nudp 1, 5 u pana
JIECATUYHBIX pa3psiiOB:
1 5 1 5 10 50 100
0 0 0 0 0
[ \Y X L C D M
JlanHble OCHOBHBIE (Y3/I0BBIE€) 4YHCIAa HCIOJIB3YIOTCS A 3allUCH
JpYTUX 4YHUCEN IyTeM CIIOKEHHs JIM BBIUUTAHMUSA MEHBIIEro 4YHciaa U3
6onbmero. IIpu atom uncna I, X, C, M He moBTOpsitoTCcs OoJiee TpexX pas, a
V, L, D He MOTYT UATH ApYT 3a APYTOM BOBCE.
3anuch OONBIINX YHCENT B TAKOW CHCTEME BBITILIIUT TPOMO3IKO:
2589=2000+500+80+9=MM + D + LXXX + IX=MMDLXXXIX
W mpaBUIBHO MPOYUTATH €ro, CIETyeT MBICICHHO Pa3OWUTh ero Ha
pazpsabl.
3.JpeBHerpeueckas cuctema: B OCHOBE AAHHOTO BHA CUHUCICHHS
JpeBHeii ['penun siexxan angaBuT, CX0XKHUH C pUMCKUM:
1 5 10 100 1000 10000
I r A H X M
3areM eMy Ha CMEHy MpuIIel HOHMHCKUI, KOTOPBIM Ipeamosaran
UCIIOJIb30BaHHE OyKB Ipeueckoro andasura.

S N

3 9
7 &
g0 90

S

41 2 3 4 5 6
A .
0 20 3 4 50 60
XA MY E 0xC

0 200 300 400 500 600 700 $00 Soo

PET O Y XL Y W)

Pucynox 3.

UroOBI 3amucaTh Kakoe-THOO HYHCIIO0, TPEKH HMCHOIH30BAIH MPHUHIHUII
COBOKYITHOCTH HCHOJIb3yeMbIX LHdp. VI3 Npounx HENO3UIMOHHBIX CHCTEM
rpedecKas sSBISIeTCS HanboJee YyIpoIIeHHOM.

Ha ocHoBe Bcero BbIIIECKa3aHHOTO, MOXHO C/IENATh BBIBOJ O TOM, 4TO
OCHOBHasl CJIOKHOCTb pabOThI C JAHHBIMHM CHCTEMaMH CUUCIICHUS] COCTOUT B
3amcu OousbinX yucen. VX HanucaHue MOXKET OBITh CIUIIKOM 00bEMHBIM
W CIOXHBIM st yreHus. Eciam ke ympolnars 3amuch 3a CYeT BBEACHHSA
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HOBBIX LU(]p, KaK B rpeuecKoil cucreme, TpeOyeTcsi CO3AaBaTh OOJNBIIONN
anaBuT, 4TO TOXKE HEYNOOHO.

Jlutepartypa
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— M.: BUHOM. Jlabopatopus 3uanuii, 2014. — 160 c.: mi.

Kyryo6aes T.X.
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IHoposzoea D.B. — yuumens guzuxu
porozoval999@bk.ru

TEIUIONEPEJIAYA M EE BUJIBI

M5!I BCe MpEeKpacHO 3HaeM, YTO BHYTPEHHIOIO 3HEPTHI0 Tela MOXKHO
W3MEHHUTh HE TOJBKO C IIOMOIIBIO COBEPIICHHS PabOTBl, HO U IIyTEM
termonepenayd. UYTto ke Takoe Teruonepenavya? Termonepenadeit
Ha3bIBACTCSl Tpollecc Iepefayn Teruia (TEIUIOBOM »Heprum) oT Oosee
HArpeToro Tesa MeHee HarpeToMy. PaccMOTpUM 3TOT citydail Ha OIBITE.

OnycTiM B cTakaH C Trops4edl BOAOH METAUIMYECKYHO CIULY.
Kunernueckass sHeprus MOJEKyN ropsied BoJbl OOJbIe KHHETHYECKOH
SHEPIMU 4YacTHUI] XOJIOAHOTO MeTamna. MoJeKynasl ropsidieid BOABI IpHU
B3aMMOJICHICTBUY C YAaCTHIIAMU XOJIOJHOTO MeTayuia OyayT mepeaaBaTh UM
4acTh CBOEH KMHETUYECKON DHEPruu. B pe3ynbrare 3TOro sHEprust MOJIeKy 1
BOJBI B CpefHeM OyNeT YMEHBIIAThCS, a SHEPrus YacTHI] MeTayula Oyaer
yBenn4MBaThCS. Temmeparypa BOABI YMEHBIIHWTCS, a TeMIepaTypa
METaJVIMYECKON CIIMLBI IIOCTENEHHO YBEIMUYUTCA. Uepe3 HEKOTOpoe BpeMs
HX TEeMIepaTypbl BEIPABHUBAIOTCA. J[aHHBIN OIBIT IMOKa3bIBAET W3MEHEHHE
BHYTPEHHEH dHEPTHU TeJl MyTEM TeIIoNepeayn.

Tennonepenaua Bcerjga MpOUCXOIUT B ONPEACIEHHOM HalpaBICHUM:
oT Tenl ¢ Oosiee BBICOKOM TeMIepaTypoil K Tenam ¢ Oonee Hu3Kkod. Kornma
TEeMIEepaTyphl TeJI BEIPaBHUBAIOTCA, TEIIONEpeAada MPEeKpaIiaeTcs.

B cBoro ouepenp, Temonepegada MOMKET OCYLIECTBIATHCA TpeMs
cnocobamu: 1) TEmIONpPOBOAHOCTBIO, 2) KOHBEKLHUEH, 3) H3IIydEHHEM.
PaccMoTpuM mopoOHee KaXIblil crmoco0.

1.TermnonpoBOAHOCT, — BTO TPOIECC Tepenadd Teria (TETUIOBOM
JHEpruu) OoT Ooyiee HArpeToro Tela MEHee HarpeToMy NyTeéM HX
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HEMOCPEACTBEHHOIO KOHTakTa. Hampumep: HarpeB ApeBeCHHBI, Harpes
MeTalla B Ky3HHIIE.

2.KoHBek1us — 3T0 mpoliecc nepejadu Teruia (TeIUIOBOH 3HEPTHH) OT
Oosee HarpeToro Tejla MeHee HarpeToMy IIyTéM OTOKaMHU CaMOT'0 BEIECTBA.

XONoAHas B0A3 -

'\’\"\_‘:\:\]j ‘ 4 ‘J’i,/'jﬂ XONoAHbI = XONOAHbIA

HO3AYX S == B03X

ropsuuia
BO3AYX

ropsyas BoAa

Pucynox 1. Kongexyus 6 uatinuxe Pucynox 2. Kongexyus ¢ nomewenuu

[Tpu KOHBEKLIMH SHEPTHSI IEPESHOCUTCS CAMUMH CTPYSIMU ra3a Win
xuakocTy. Tak, HanmpUMep, B OTaINIMBaeMON KOMHaTe OJyiaroaapsi
KOHBEKITMH MOTOK TEIUIOTO BO3yXa MOJHUMAETCS BBEPX, a XOJIOJTHOTO
OITyCKaeTCsl BHU3, IO3TOMY Y TTOTOJIKA BO3AYX BCETa TEIUIee, YeM BOIHM3H
moJa.

3.UznydeHne — 3TO Mpolece mepeaadn Teria (TeIOBOH SHEPTHH) OT
Oonee HarpeToro Tela MEHEE HATPETOMY IOTOKAMH TEIUIOBBIX IYYEH.
Ilepenayua oSHeprum U3JIYy4YEHUEM OTJIMWYAETCA OT JAPYIMX BHUJIOB
teronepenadl. OHa MOXXET OCYIIECTBIISITHCS B ITIOJTHOM BaKkyyMe.

W3iyyaroT 3HEpPrHyIo Bee Tela: U CHIIbHO HarpeThie, U ciabo, Hanpumep,
TEJI0 YellOBEeKa, Meyb, JJIEKTpUYecKas Jamrouka u 1ap. Ho dem Beiiie
TeMIiepaTypa Tejia, TeM OOJIbIlie SHEPIHHU MepefaéT OHO MYTEM M3JIyueHHS.
IIpr 5TOM 3HEprus YaCTUYHO TMOTJIOUIAETCS OKPYXKAIOI[MMHU TellaMHu, a
YaCTUYHO OTpaxkaercs. [IpW MOTIOIMIEHUH 3HEPTUH Tela HarpeBaroTCs IO-
pa3sHOMYy, B 3aBHCUMOCTH OT COCTOSIHHS IIOBEPXHOCTH.

Takum 00pa3oM, MOXXKHO C/€NaTh BBIBOA O TOM, YTO BHYTPEHHIOKO
JHEPIrHI0 TeJa MOKHO MHM3MEHHTh ABYMS CHOCODaMM: cOBepIIas
MeXaHM4eCKyI0 padoTy WM Telulonepeaayeil. A Temionepenaaya, B CBO
o4epe/b, OCYLIECTBISIETCS TPeMsl Coco0aMu: 1) TerIonpoBOHOCTBIO, 2)
KOHBEKIIMEH, 3) U3TydeHUEM.

Jluteparypa
1. Tpaués A.B., Iloroxes B.A., BumnsikoBa E.A. ®usuka: 8 xiacc:
y4eOHUK IS ydammxcs o0meoOpa3oBaTelbHBIX OpraHu3anuid. — M.:

Benrana-I'pad, 2018. — 320 c.: w1, — (Poccuiickuii yaeOHUK).
2. Tleppimkun A.B. ®wmsmka. 8 ki.: Yue6. s o6meobOpas3osar.
VYupexnaenuil. — 5-¢ usg., crepeorur. — M.: [Ipoda, 2003. — 192 c.: un.
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OCOBEHHOCTH MOCTPOEHMUSI U3OBPAKEHUS ITPEJIMETA
B PACCEMBAIOUIEN JIMH3E

BonpmuHCTBO nMOfEi CNBIIIANK TOHSATHE «IHH3a». Ho Kak OHH
KIIaCCH(UITMPYIOTCS, U3BECTHO MEHBIIEMY KOJMYECTBY Ttoaei. PaccmoTpum
OJIMH W3 KIIACCOB.

Jns Havama pa3zbepemcs, 9TO ke Takoe juH3a. JIMH3a — mpo3padHoe
TEJOo, OTPaHUYEHHOE ¢ 00X CTOPOH CepruuecKuMu noBepxHocTaMu. OHa
ObIBacT COOMpAIOIIICH 1 pPacCCUBAIOIICH.

|

Pucynox 1. Cobuparowasn u pacceugarowas 1un3a
OO0paTuM BHUMaHHUE Ha PACCEUBAOLIYIO JIMH3Y. JTa JIMH3a OBbIBACT TPEX
BHJIOB: @) IBOSIKOBOTHYTAsl, 0) MIIOCKOBOTHYTAs, B) BBITYKJIOBOTHYTAsL.

)

Pucynox 2.

AHaJOrU4HO  coOuparolield  JUHIE  NPOUCXOAWT  TOCTPOSHHUE
n300pakeHNs B PaCCENBAIOIICH JIMH3€E, HO BTOPOH JIyd TOCIIE MPETOMIICHUS
B JIMH3E MPOXOAWT dYepe3 MHUMBIH (okyc. IM300paxkeHume mnpeamera
MOJIy4aeTCs] MHUMBIM.

B)
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Pucynox 3.

PaccmoTpuMm, Kakoe U300pakeHHE M B KaKOM ciydae HaéT
paccenBarolas JIMH3a.

UroOBl MOCTPOUTH M300pa)KeHUE NpeIMeTa B pacCeHBaIOLIeH JIMH3E,
HYXKHO OIpEAENHTh TON0KEHUS TOYEK H300pa’keHHs, COOTBETCTBYIOLIMX
BEPXHEH U HWXHEH TOYkaM IpeaMmeTra. BOT Kak ONpPENENIUTh IOJIOKECHUE
TOYKH W300paKEHHMs I BEPXHEH TOUKH NpeMeTa:

1. HyxHO myCTHTh JIyd, NEPNEHAUKYISAPHBIN TJIaBHOW ONTHYECKOW OCH.
OroT my4 mocie npeiaomieHus oTkiaoHuTcs. Ho ero mpopomxenue
00s13aTeNIbHO TIepeceyeT TIaBHbBIH (POKYC JIMH3HI.

2. HyxXHO mycTHTb Jyd OT BEpXHEH TOUYKH NpeaMeTa depe3 ONTHYECKHI
LEHTP JIMH3BI (IIOCTPOUTH TIOOOYHYIO OIITHYECKYIO OCh).

3. Touky mepeceueHHs IPONODKCHHMS JIyda, MOJIYYEHHOTO B miare 1, c
MOOOYHON ONTHYECKOW OCBIO, HY)XKHO O0O3HAuMTh 3a HM300pakeHHe
BEpXHEH TOYKH NpeameTa (Ha pucyHke 4 3To Touka A’).

TouHO Takue k€ NEUCTBUS HYXKHO BBIIOJIHMUTH JJII HMJKHEH TOUYKH
npeaMera. B pesynbraTe nosy4urces ToOuka IepeceyeHysi, COOTBETCTBYOIIAs
M300paKEHNIO HIKHEH TOUKH npenMeTa (Ha pucyHke 4 91o Touka A’").

1
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Pucynox 4.
He3aBucumo  OT  pacmoNIOKCHHsST ~ OpPEAMETa  OTHOCUTEIBHO
pacceuBaroliell JUH3BI, H300paKEHUE BCErJa MOJIYYaeTCs IPSIMBIM,
YMECHBIIICHHBIM, MHAMBIM.

61



JIureparypa
1. I'pauér A.B., Iloroxer B.A., Bumnskosa E.A. ®usuka: 8 xiacc:
y4eOHHMK JUIsl ydamuxcsi o0meoOpa3oBaTeNbHBIX OpraHu3anmuid. — M.:
Benrana-I'pad, 2018. — 320 c.: un. — (Poccuiickuii yueOHUK).
2. Ileppiukua A.B. ®usuka. 8 wi: Yue0. [l oOGmeobpasosar.
VYupexnenunit. — 5-e u3z., crepeotun. — M.: Ipoda, 2003. — 192 c.: ui.

JIbicenko K.B.

B® baul'V, r.bupck, Pb

Xysuna @.P., K.¢p.-Mm.H.,

Canueea M.C. — cmapwuii npenooasameriv

lykriplay99@mail.ru

METOJUKA ®OPMHUPOBAHUSA SKCIIEPUMEHTAJIBHBIX
YMEHMMH Y YUAIIIMXCS CPEJHEM IIKOJIBI B ITIPOIIECCE
OBYYEHUS ®U3UKE

CoBpemeHHoe oOpa3oBanue B Poccuu mnepexoauT Ha QenepaibHbIN
TOCYAapCTBEHHBIII 00pa30BaTEIbHBIH CTAHAAPT OCHOBHOTO U CPEIHETO
obmero o6Opa3oBanus (OI'OC), KoHIENTyadbHOH OCHOBOH KOTOPOTO
SIBIISIETCS CUCTEMHO-AEATENbHOCTHBIN OAXO.

OCOOEHHOCTBIO CHCTEMHO-AEATEIPHOCTHOIO TMOAXOAA BBICTYNAET
MOJIO)KEHHE O TOM, YTO TJIABHOE MECTO B 00pa3oBaTEIbHOM IpoOIecce
OTBOJIUTCSI AKTUBHOM, PA3HOCTOPOHHEH M B MAKCUMAJIbHOH CTENECHU
CaMOCTOSITEIbHOM ~ [I03HABATEIbHOW  JAEATENbHOCTH  ywamuxcs. [Jlnd
oOy4yeHust (u3uKe NesATEIbHOCTHBIM MOAXOJ O3Ha4YaeT B TOM YHCIIE,
aKTHUBHOE SKCIIEPUMEHTHPOBAHNE, HAOIIONEHHS YUEHHKOB.

M3menstoTcst TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obpa3oBaTensHOW mporpaMMbel. K 4YHCIy IUTAaHHPYEMBIX pe3yJIbTaToB,
COTJIaCHO HOBOMY 00pa30oBaTeNbHOMY CTaHIAapTy, OTHECEHBI JIMYHOCTHBIE,
MeranpenMeTHsle U npeaMerHele. Cpean Tpedyembix @I'OC pesysnpraToB
OCBOCHHUs y4eOHOTO Kypca (HM3MKH B paMKax Hallero MCCIIeI0BaHUs
HanOoJlee CyIIeCTBEHHBI CIIeyIOIHe:

1) JIu4HOCTHBIC Pe3yNbTaThl — CAMOCTOSATENHFHOCTh B MPUOOPETCHUH
HOBBIX 3HAHUH U MPaKTUUECKUX YMEHUH;

2) MeranpenMerHble  pe3yabTarbl —  OBJAJCHHC  HABBIKAMH
CaMOCTOSATENIBHOTO MPUOOPETEHNs HOBBIX 3HAHWH, OpraHM3alUH y4eOHOM
JEATEeIbHOCTH, TIOCTAHOBKH LIEJIEH, TNIAHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKH
pE3yIbTaTOB CBOEH NEATEIBHOCTH, YMEHHMSMHU NPEABHIETh BO3MOKHBIE
pe3yJbTaThl CBOMX JEHCTBHM; OCBOCHHE IIPUEMOB JIEUCTBUH B
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HECTaHJAPTHBIX CUTyalUsX, OBJIQJACHHE OBPUCTHYECKHMH METOAAMH
peuieHust mpoodiem;

3) IlpeametHble pe3ynbTaThl — MPOBEACHHE HAOMIOACHNUIT, 00paboTKa
pe3yabTaTOB U3MEpEHUH|[5].

B paborax, MOCBSIIEHHBIX peaJH3allid HOBOTO 00pPa30BaTEIBHOTO
CTaHJapTa, yTBepkaaercs, uto TpedboBanuss @I'OC 0CHOBHOTO W CpeIHETo
obmero oOpa3oBaHHSA K pe3yiIbTaTaM OCBOCHHUS YUeOHOH IIpOrpaMMBI
«...hakTHyeckn TpeOYIOT YIBOCHHS CONIEpKAHHUS OOpa30OBaHUS M TaKHUX
TEXHOJIOTHH 00y4eHHs1, KOTOPBIE BCE BpeMs 00paIaroT BHUMaHKE Ha CIoco0
nedictBuid ygammxcs» [1]. B nonsaTHe «conepikaHue oOpa30BaHUS» BXOIAT
HE TOJBKO OOBEM 3HAHWH, NOANEKANIMA YCBOGHHIO, HO W OMBIT
JIESITeIbHOCTH, IPHOOPETaEMBbIii IKOJILHUKAMK B yueOHOM mporecce (S1.1.
Jlepuep, M.H. CkatkuH [4], B.I'.PazymoBckwuii [2]).

MHOro4YHCIEHHbIE JIaHHbIE CBHUAETEIBCTBYIOT O HEIOMYCTHMOM
CHIDKEHUHM DPOJIM JKcliepuMeHTa B oOydeHun ¢usuke. B.I'.PazymoBckwuii
OTMeYall, YTO «...HCIIOJb30BaHHE Y4YeOHOro OSKCIEepHMEHTa Ha YpOKax
(U3MKH 3HAYUTEIFHO YMEHBIIMIIOCH, KaK 10 YHCITy IPUMEHEHUIl, TaK U 110
ero 3pQeKTUBHOCTH. ITO OOBACHAETCI HE TONBKO HEIOCTATOYHOM
MarepuagbHOi 0a30il MmKoN, HO W HEyMEHHEM Y4YuTeJeld II0-HOBOMY
OpraHu30BaTh  (U3MUYECKHE  OIKCIIEPUMEHTHI,  HCIIOIb30BaTh  HOBBIC
METOJIMYECKUE MOAXOAbl B M3MEHUBLIMXCA YycioBusix BBeaeHus PIOC
OCHOBHOTO W cpefHero odiero oopasoBanus» [3]. C 3Tol TOYkM 3peHHs
OJIMH M3 (pyHIaMEHTAIbHBIX OCHUIOB CUCTEMHO-JEATEILHOCTHOTO MOJIX0/1a
NpOCTO HE3aMEHWM — HOBOE 3HaHHE WM CIOCO0 JesATelIbHOCTH
OCHOBBIBAIOTCS BE3Jle, I'le 3TO BO3MOXKHO, HE Ha CJOBaX Y4YHUTENsd, a Ha
COOCTBEHHBIX OTKPBITHSIX YYaIlMXCSl B pe3yJIbTaTe SKCIEPUMEHTAIbHOMN
JIeSTeIIbHOCTH.

AHanu3 W 0000IIeHHe TPHUBEISHHOTO BBIIIE KPaTKOrO MaTepuaia
MO3BOJISIOT C(OPMYJIMPOBATH BBIBOJ O TOM, YTO (hM3HMKA JOIDKHA U3ydaThCs
Kak JKCIIEpUMEHTaJIbHas Hayka. be3 3Toro HeBO3MOXXHBI (OPMHPOBAHHUE
(hM3MYECKOTO MHPOBO33PEHMS, M3YUYCHHE COBPEMEHHBIX (U3nUecKux
METOJIOB HCCIIEJIOBAaHHS IPHUPOJABI, NPUBHUTHIE YyYallMMCS HHTEpeca K
npeMeTy.
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OCOBEHHOCTHU OBYYEHUSA TEMBI «OBbEMBI
MHOI'OI'PAHHUKOB» B IKOJIBHOM KYPCE MATEMATHUKHN

I'maBHOW 3amayeil yCOBEPIIEHCTBOBAaHUS OOpa30BaHMS SIBISETCS
YBEJIMYCHHE €ro OOMIeTOCTYIMHOCTH, KadecTBa W pPEe3yJIbTaTHBHOCTH. B
HACTOSIIIMH MOMEHT B3TJIA HAa PO M MECTO COJCpKaHUS OOYYCHHUS
MaTeMaTHKe B O0IIeM OOpa30BaHWU YTOUHSIOTCS W TEPECMAaTPHBAIOTCS.
BaxHo#t 3amaueit o0OydeHHs sBisgeTcs oOecredeHHe OOyJaroIInuXcs
OTpe/IeIEHHBIM TapaHTUPOBAHHEIM YPOBHEM MaTeMaTHYECKOW MOATOTOBKH
HE3aBHCUMO OT MX CIIEIMAIBLHOCTH, KOTOPYIO OHHM BBIOEpYT B OyayIlIeM.
[ToaTomy nzydenue Tembl «O0BEMBI MHOTOTPAHHUKOBY SIBJISIETCSI OCHOBHBIM
M BaXXHBIM 3TAIlOM B CHCTEME IIKOJBHOTO 00pasoBanus [3].

Tema «OOBEMBI MHOTOTPAaHHHKOB» — OJHA M3 TJABHBIX TeM B
LIKOJILHOM ~Kypce€ TI'€OMETPUHM, a TaKKe WrpaeT BaXKHYI poOjb B
cTepeomeTpur. Bomnpoc opraHu3aiy ypoKOB MO M3YYEHHIO OOBEMOB Tel
OJIHA U3 CAMBIX aKTYaJIbHBIX, TAK KK OHA 3aHUMAET OOJIBIIYIO YacTh B Kypce
CTEPEOMETPHUH.

Bonpoc o HagoOHOCTH JIFOOOTO MIKOJIBHOTO MPEeaMeTa, O HaloOHOCTH
KaKoro-mibo ero pasaena, kak ormedaeT A.J[. AseKcaHIpPOB, CBOJUTCS K
BOIIPOCY O €ro MpPaKTUYeCKOH HEOOXOJUMOCTH M BaXKHOCTU B Pa3BUTUU
nugHOCTH [1].

Obyuarommecs He HOATOTOBIEHBI K BOCIIPHATHIO TAKOTO IIPEIMETa, KaK
HaTJIsITHAs TEOMETPHS, TaK KaK M3y4eHUE JaHHOTO MIPeMeTa OHI HAaUWHAIOT
¢ omo3nanueM. [llecTuneTHUI MpoOe B reOMETpUIECKOM OOpa30BaHUU —
9TO TSDKENIO BOCIIOJIHSAEMast yTpara ajsl OOLIeT0 HHTEUICKTYalbHOTO U
SMOLIMOHAIBHOTO pa3BUTHS JleTeH. TIpouecc (dhopmupoBaHs
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TEOMETPUYECKUX 3HAHUI JOJHKEH OBITh HEMPEPHIBHBIM, PABHOMEPHBIM H
pa3Ho00pa3HBIM. B 1I00BIX T€OMETPHUYECKUX ONPEIEICHUIX, aKCHOMaX W
TeopeMax CyYIIECTBYIOT JABa JJIEMEHTa: HamIAOHbIH o0pa3 u crporas
(hopMyIHpOBKA, CTPOTHIl TOTMYECKUI BBIBOJ. ECIin HET HM OJHON M3 3THX
JIBYX CTOPOH, TO HET M HCTHHHOM reometpuu [2].

O1H TpobseMbl Hanbosee OTUYETIIMBO BUAHBI KaK pa3 MpH H3YUCHUH
MHOTOTPAaHHUKOB M HX OOBEMOB, U WX YCBOCHHIO HEOOXOIMMO YICIUTH
OoJpIIe BHIMAaHUS, TaK KaKk TEOMETPHUUECKUE Tella Jaf0T OCOOCHHO IIEHHBIN
MaTepuai it GOPMUPOBAHUS IPOCTPAHCTBEHHBIX TPEACTaBICHHUI.

TeopeTnueckoi U METO0IOTMUECKON OCHOBOM HCCIIEJOBAHUSI SIBUIHCH
TPYABl OTEYECTBEHHBIX M 3apyOCKHBIX YYCHBIX W CIEIHAJIHCTOB IIO
uccneayemoit  mpobneme. Ilpu  HWcclIeIOBaHMUM  TEMbI  BBITYCKHOMN
KBaIN(UKAIMOHHOK pabOThl HCIOJIB30BAINCH PA3IUYHBIC YUeOHHKH, a
TaKXKe HayyHble CTaThH B MEPUOJMYECKUX W3JAaHHUIX, CIPABOYHBIE U
nH(opManMoHHbIe U3aHus, IHTepHeT-pecypChl.

Ilo pesynpraTaM TEOPETHUECKOTO aHAIW3a JUTEpaTyphbl IO JaHHOU
TeMe MOXKHO CAEJaTh CJIEAYIOIINE BBIBOIBI:

PasHooOpaszue ompeneneHUii MHOTOTPAaHHUKOB B COBPEMCHHBIX
IIKOJBHBIX ~ y4deOHWKaX, Bxomammx B  DenepanbHeId  TepedeHb,
PEKOMEHIOBAaHHBIX K HCIIOJNB30BAaHHUIO MPH peaiu3alliy IporpaMM OO0IIero
o0pa3oBaHMs, [IOKa3alo  pa3UYHBIE MOAXOABI K  0o0BeMy U
XapaKTEePUCTUUYECKUM CBOMCTBAM ATOIO MOHSTHS.

IIpoananu3upoBaB METOJMUYECKHE IMOJIXOABI K HM3YYEHHIO OOBEMOB
MHOTOTPAaHHMKOB B y4eOHHKAaxX IIKOJBHOTO Kypca MaTeMaTHKH, MOXXHO
3aMEeTHUTh, YTO OCHOBHOM IIENIBI0 M3YYECHUS CBOMCTB T'€OMETPHUYECKHUX TET B
MPOCTPAHCTBE SIBJISETCS Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN
y4YaIluXxcs, OCBOEHHE CIIOCOOOB BBIUMCICHHUS TNPAKTHYECKH Ba)KHBIX
TEOMETPUYECKUX BETIMUNH U JabHEHIIee pa3BUTHE JIOTHIECKOTO MBIIIIJICHUS
y4aluxcsl.

VY yudammuxcs, Ipu U3y4€HUU 3TOU TEMBI, BOSHUKAIOT 3aTPyIHEHUS HE
TOJIBKO IIPH YCBOCHUH y4eOHOTO MaTepHala, HO U IPH PELIeHUH 3a1a4. ITo
MPOUCXOJUT U3-3a CIO0XKHOCTH TEOPETHUECKOro MaTepHaa U OTCYTCTBHS B
yueOnukax (AranacsH JI.C., Byryzos B.®. u nip., [Toropenos A.B, Illapsirun
N.®. u np.) equHOTO MOAX0a K BEIBOAY (POPMYIT JUIS BEIYUCICHHS 00HEMOB
TeJN, a TaKXKe Pa3HBIH YPOBEHb MATEMaTHYECKOI IMOATOTOBKH YYaIIMXCS B
KJ1acce.
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3AJJAYA HA TIOCTPOEHUE

YMeHue peuiath 3aga4un ABJIACTCA OOHUM M3 OCHOBHBIX rnokasarejei
YPOBHA MaTeMaTHUECKOrO pa3BUTUSA, IJIyOMHBI YCBOGHHS Y4eOHOTO
Marepuana. VIMEHHO TMO3TOMY KaXKIblil 9K3aMeH N0 MaTeMaTHKe, KaxKaas
NpoBEpKa 3HAHWI COAEPXKUT B KaueCTBE OCHOBHOI M Hauboiee CII0XHOMN
YacTH peleHue 3a1a4. B To jxe BpeMsi 0Ka3bIBaeTCs, YTO MHOTHUE HE MOTYT
IPOACMOHCTPUPOBATE JOCTATOYHBIX HABBIKOB B PCHICHUU 3aj1a4. Hepe,[[KI/I
ciIydad, Korja OoOydJaromMiCs IMOKa3bIBaeT XOpollee 3HAHHE TEOPUH, HO
3aITyTHIBACTCS P PEIICHIH HECIOKHBIX 3aad.

VY4ack B IIKOJIE, IIKOJBHHUK PEIIacT OTPOMHOE KOJIMYECTBO 3a/1a4. B To
JKEe BpeMs HEKOTOphle OOydJaroIluecs OBJIAJCBAIOT OONINM YMCHHEM
pelIeHus 33124 U TEPSAIOTCS PU BHAJC MaJIOM3BECTHBIX 3a1a4. [IpuanH Takoi
CUTYallMl MHOTO: OJJHU 00Y4YaloIIrecs BHUKAIOT B ITPOIIECC PEILICHNUS 3a1a4H,
W3y4aroT NPUEMBI K METOJIbI €€ PEILLeHUs], IPYTHe He 3alyMBbIBAIOTCS 00 3TOM,
CTapaloTCsl PeIINTh KaK MOXHO OBbICTpee, He aHAJM3HMPYIOT, PEUIAIOT pajiu
MOJydeHHsI OTBETAa; y OOJBIIMHCTBA OOYy4ArOIIMXCS BECbMa CMYyTHEIE, a
WHOTJa M HEBEPHbIE IMPEACTABICHUS O CYNIHOCTH pEIIeHUs] 3a/ad.
HeCOMHeHHO, Ha TaKuX NPEACTABICHUAX HE MOTYT BO3BHUKHYTH IIPOYHBIC U
CO3HATENBHBIC YMEHUS B pEIICHUH 331ad. Hy»HO MHOTO padoTaTh, YTOOBI
HAYYHUTHCS pematsh 3amaud. Ho 3ta paboTa He OrpaHMYUBACTCS PEIICHHEM
Oonpmioro uucna 3aaad. Hy)KHO OpHEHTHpPOBATh IIKOJEHUKOB Ha TaKOU
MOJIXOJT K 3a/1a4e, IIPU KOTOPOM 3a/1a4a BEICTYIAET KaK O0BEKT TIIATSIEHOTO
N3y4YEHUs], a €€ pelIeHne — KaKk 00bEKT KOHCTPYHPOBAHHUS H U300pETEHHS.

PaccmoTrpuMm pazfen 3aad B IMIKOJIEHOM Kypce TeOMETpUH — «3a1adu
Ha TOCTpOeHMe». 3ajadell Ha MOCTPOEHHE HA3bIBACTCS MPEAJIOKEHHE,
yKa3pIBaroIIee, 0 KaKUM JaHHBIM, KAKIMH CPEICTBAMH (HHCTPYMEHTAMH) U
KaKO# reoMeTpuaeckuii o0pa3 (TOUKy, MPSIMYI0, OKPYKXHOCTb, TPEYTOJIbHHUK,
COBOKYITHOCTh TOYEK U T. JI.) TpeOyeTcs HalTH (Ha4epTHTh, IIOCTPOUTHh HA
IJIOCKOCTH, HAMETUTh Ha MECTHOCTH M T. II.) TakK, 4TOOBI 3TOT 00pa3s
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YIOBJIETBOPsUT  ONpeAelNEHHBIM ycioBusM [4]. Pemmrs 3amauy Ha
IIOCTPOCHHE — 3TO 3HAYUT HAWTU Bce e€ peuieHus. Takue 3agauu
BBITIOJHSIOTCS TOJIBKO C TIOMOILBIO IIMPKYJS W JIMHEWKN 0e3 MacIuTaOHBIX
JeneHuid. [Ipu momou JIMHEHKU MOXKHO IIPOBECTH IIPOU3BOJIBHYIO IIPSIMYIO,
IIPOU3BOJIBHYIO MPSAMYIO MPOXOMALIYIO Yepe3 JaHHYH TOUKY U 4Yepe3 IBe
JlaHHbIe TOYKH. HUKaKUX MHBIX Onepanuil ¢ MOMOILBIO JIMHENKHU BBIIOTHATh
Henmb3d. [{MpKynb MO3BOJSET MPOBECTH OKPYKHOCTh IMPOU3BOJILHOIO
panmyca, TaKKe OH IO3BOJSET OTIOKUTH JAaHHBIA OTPE30K HA JAaHHOU
IpsIMOX OT JaHHOW Touku. Ha ocHOBe 3TuX onepanuil MOXKHO MOCTPOMTH
TPEYTONBHHUKH 110 TPEM OCHOBHBIM 3JIEMEHTaM: 1) AByM CTOpOHaM H yriy; 2)
CTOpPOHE | JBYM yriaMm; 3) TpéM cropoHaM. [locTpoeHns mpsSMOYTONbHBIX U
paBHOOEPEHHBIX TPEYTOJIHHUKOB TaK )K€ CBOAATCA K MOCTPOSHHIO IO HX
OCHOBHBIM 371eMEHTaM. Takoro poza 3aJladyu pacCMaTpUBaIOTCs B IIKOJIBHBIX
yuebHukax [1, 3]. PaccMoTpuM HeKOTOpHIE U3 HUX.

Ipumep 1. TlocTpouTs TPEYroNbHHUK C AaHHBIMH CTOpOHAMH @, b, C
(puc. 1, a).

—_—
° b ° b Iy
a Y
M A a 8
a) 4)
Puc. 1

Pemenue. C TOMOIIBIO JIMHEHKH IIPOBOMM IIPOU3BOJIBHYIO NIPSMYIO U
OTMEeYaeM Ha Hell MPOM3BONIBbHYIO TOUKy B (puc. 1, 6). PactBopom mupkysns,
PaBHBIM a, OIHMCHIBAEM OKPYKHOCTH C ieHTpoM B u paanycom a. Ilycts C —
To4Kka e€ repecedeHus ¢ npsiMoil. Tenepb pacTBOPOM IIUPKYJIS, PAaBHBIM C,
OITICHIBAEM OKPYXKHOCTH W3 IieHTpa B, a pacTBOopoM 1mpkyisi, paBHbIM b,
OIHUChIBaeM OKPYXHOCTh 13 neHTpa C. [Tycth A — TOUKa MepeceyeHust ITHX
okpyxHocreil. [IpoBeném ortpesku AB n AC. Tpeyromsauk ABC nmeer
CTOpOHBI, paBHbIe @, b, ¢ [3].

IIpumep 2. OTNOXKUTE OT AJAHHOTO JIy4a YrOJ, PaBHBIA JaHHOMY.

A
0 M
O
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Pemenne. Jlanupiii yron ¢ BepmuHoi A u myd OM n3o0paxkeHbl Ha
pucyHke 2. TpeOyeTcsi HOCTPOUTD YroJl, PaBHBIH YTy A, Tak, 4TOObI OJIHA U3
€ro CTOPOH coBnana ¢ xyaoM OM.

a) 6)
Puc. 3

IIpoBenéM OKpPYKHOCTh MPOU3BOJBHOIO paauyca C LEHTPOM B
BEpUIMHE A JAHHOTO yIyia. DTa OKPYXXHOCTh MEPECEKAeT CTOPOHBI YIia B
toukax B u C (puc. 3, a). 3atem npoBeZiéM OKPYKHOCTh TOTO XKe paauyca ¢
LEHTPOM B HaueTe AanHoro Jy4a OM. OHa mepecekaeT ay4 B Touke D (puc.
3, 6). [Tocme 3TOTO MOCTPOUM OKPYKHOCTH ¢ IEeHTpoM D, paamyc KoTopoit
paBeH BC. Oxpyxnoctu ¢ nenrpamu O u D nepecekarorcss B IByX TOUKax.
OnHy u3 3THX Touek obo3HaumM OykBoi E. Jlokaxem, uro yrom MOE —
HUCKOMBIH.

Paccmotpum tpeyronsauku ABC u ODE. Otpesku AB u AC sBistiroTcst
paarycaMu OKpY>KHOCTHU ¢ TIeHTpoM A, a otpe3ku OD u OE — paguycamu
okpyx)HocTd c¢ neHtpomM O (puc. 3 06). Tak kak MO TOCTPOEHUIO 3TH
OKPYXKHOCTH UMEIOT paBHbIe pajuychl, T0 AB = OD, AC = OE. Taxxe no
noctpoernto BC = DE.

CnenoBarensHo, AABC = AODE no tpém croponam. [Toatomy 2DOE
= £BAC, 1. e. noctpoennsii yron MOE pasen ganHoMy yriy A [1].

Hcnonp3ys 3agayd Ha IOCTPOEHUS TPEYTOJBHUKOB IO OCHOBHBIM
9JIEMEHTaM MOXKHO BBIIOJHUTH 3a/laHHsl, B KOTOPBIX 3aJaHbl HE TOJBKO
OCHOBHBIE, HO U BCTIOMOT'aTEIbHBIE AJIEMEHTHI.

BcmomorarensHbIe 3IEMEHTH TPEYTOIBHUKA — 3TO BBICOTHI, MEIUAHHI,
OUCCEKTPUCH, paANyChl BIMCAaHHOH 1 OMMCAHHOW OKPYKHOCTEH, IepuMeTp.

B OonpmmHCTBE CIy4aeB TakWe 3aJadyd pEIaloTCs METOIOM
BCIIOMOTATENBHOTO TpeyronpHUKa. CyTh TaHHOTO MeToIa — CBECTH
pemaemMyIo 3a/1a4y K y)Ke M3BECTHOW 3a/ade Ha MOCTPOCHHE TPEYTOJIbHUKA
II0 OCHOBHBIM 3J€MEHTaM WM K yXK€ pPEHIEHHOW 3ajJaue Ha NOCTPOEHUE
TpeyroabHuka [2].

Ipumep 3. TIlocrtpoiiTe  OCTPOYroNbHBIN  paBHOOEAPEHHBII
TPEYroJIbHUK 110 OOKOBOM CTOPOHE M NMPOBEAEHHOM K HEH BBICOTE.
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Pemenne. ITycTts uckomslii TpeyroasHuk ABC 1o 3aaHHBIM CTOPOHE
b u BrIcOTE h yiKe ocTpoeH (puc. 4). Torna Ha HareM yepTexe o0pa3oBacs
OpSAMOYTONbHBIA TpeyronbHUK ABD, y koTroporo 3ajgaHbl KaTeT H
TUIOTEHY3a.

IMosToMy 3amada  CBOAMTCS K  NOCTPOCHHUIO  BCIIOMOTATEIBHOTO
IpsIMOYTOJIBHOTO TpeyroibHuka ABD mo kareTy M rumoreHyse U K
MOCTPOSHHUIO HA €T0 OCHOBE HCKOMOT'O TPEYToJibHUKA (MPOA0IDKUM KateT BD
Tak, yToOBI [uTMHA oTpeska BC Gbita paBHa b ...) [2].

PerieHnss Takoro poaa 3ajad  HAMOMHUHAIOT WUrPy € JETCKUM
KOHCTPYKTOPOM HWJIM TOCTPOWKY 31aHuil. HauumHas ¢ «KUPIHYUKOBY»
(meraneit), cobupaeM U3 HUX «OJIOKH» U yXKE MOKEM MOJIb30BATHCS UMH, HE
06pa111a$[ BHHUMaHUA Ha KUPIIUYU, U3 KOTOPBIX 3TU 6J'IOKI/I COCTOAT, 3aTCM U3
«OIOKOBY» MOKHO COOHPATh O0JIee KPYIHBIC «OIOKH», U MBI TAKKE CMOYXKEM
UX UCTIOJB30BATh U T. JI.

B paccMmoTpeHHBIX mpuMepax 00CykIaics BOMPOC TOIBKO O TOM, K

KakuM paHE€€ H3BCCTHBIM MNOCTPOCHUSAM CBOAUTCIA

B pEIIeHHe 3a1ad.
W3BecTHO, YTO MPOILECC PELICHUS 3a1a4d Ha
MOCTPOEHHE COCTOMT U3 CIEAYIONIUX YeThIPEX

b 3TaroB:
— aHaAIM3
D — MOCTPOEHUE
— J10Ka3aTeIbCTBO
A o — HCCJIEI0OBaHNE

AHanu3 sBIAETCs TJIaBHBIM TaloM B pEIICHHH
3amaun. Ha 3TOM 3Tarne npoucXoAuT MOUCK PELICHUs
3amaun. M3 mpennosokeHus, 9To 3afada perieHa u
nckoMas purypa nocTpoeHa, bITalTCs BEIBECTH TaKUE CIIEICTBHUS, KOTOPBIX
OyzmeT nmocTaToyHO MJIsl TIOCTPOGHWS HMCKOMOH ¢urypsl. PesynbpraTrom
ABJISIETCS 4epTEX-HAOPOCOK.

ITocTpoeHue — 3T0 noLIaroBoe, NOATAMHOE, BBIIOIHEHHE IIOCTPOEHUI ¢
MOMOIIBI0  IUPKYJIS W JIMHEHKH, T. €. T0pOOHOE  OIMCaHue
MOCJIEI0BATEIFHOCTH MPOCTEHIIMX 3aJad Ha IOCTPOCHHE, K PEHICHUIO
KOTOPBIX CBOJAWTCS MOCTpOCHHE (DUTYpPHI B JaHHBIA 3amade. JlaHHBIN 3Tam
eCThb CHHTE3, TaK KaK pacCyXIeHHs aHalW3a Ha JTale IOCTPOCHUI
MOBTOPSIOTCS B 00paTHOM HOPSIZIKE.

Ha srane noxaszatenbcTBa HEOOXOJMMO JOKA3aTh TO, YTO MMOCTPOECHHAS
(urypa yaoBIeTBOpSET BCceM TPpeOOBAHUSIM 3a/1a4H.

Puc. 4
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HaxkoHen, B ¥ccleloBaHUM HYXXHO YCT@HOBUTH, IIPH KakoM BBIOOpE
HaydaJbHBIX JAHHBIX 3ajlaua UMEET PElIeHHe U CKOJbKO pEIIeHUil mMeer
3ajJia4a Ipy Ka)JI0M JIOITyCTUMOM BBIOOpE HA4aIbHBIX JTaHHBIX.

3amaud Ha MOCTPOCHHE HE MPOCThl. EAMHOro anropurMa peuieHus
TakUX 3a7ad He cymecTByeT. Kaxaplifi M3 HHUX IO-CBOEMY YHMKAJIEH U
TpebyeT MHAMBHAYyaIbHOTO moaxona. IloaToMy HaydWThCA peIIaTh TakKHe
3a/1a4yl YpE3BbIYANHO CII0KHO. HO 3T 3aaun Jar0T yHUKAJIBHBIN MaTepuan
JUISL CaMOCTOSITEJIFHOTO TBOPYECKOTO MOMCKAa OOYdYaIOIIMMICS pPEIIeHUi ¢
UCTIONIb30BAaHMEM MHTYHIUH U TTOJICO3HAHNS.

CrenyeT OTMETHUTD, YTO NPU PEIICHNH 3a/ad 00yJaroIuecs y4Jarcsi He
TOJIBKO JIOKa3bIBaTh WCTHHY, HO M JOTaAbIBaThCI O HEH, a yMeHHe
JoraabIBaTbCA ABJISCTCA 00s13aTEILHOM YaCThI0 OCMBICIIEHHOI'O MBIIIUICHH.

Jlurepartypa
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384 c.

2. bmunkoB A.Jl., biauakoB IO.A. Teomerpuueckue 3amaud Ha
MOCTpOCHHE. — 2-€ U31I., cTepeotT. — M.: MITHMO, 2012. — 152 c.

3. Horopemor A.B. I'eomerpus: Yueb. mis 7-11 xir. obmeodpa3osar.
yupexaennit. — 10-e m3x. — M.: [Ipocsemenne, 2000. — 383 c.

4. Cennukos ['.I1. Pemenne 3agag Ha noctpoenue B VI-VIII kraccax.
[ocobwue mnst yauteneit. — M.: Yumenrus, 1955. — 158 c.
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MPUBJWKXEHUE ®YHKIIMA METOIOM HAUMEHbBIIINAX
KBAJIPATOB

IMpu pelieHny MPUKITAIHBIX 33184 HHOT[a HAM [PUXOIUTHCS paboTaTh
¢ (DYHKIUSIMH, KOTOPbIE 3a8[aHbl TAOJIMYHO, THMO0 3HAYEHHUS] KOTOPHIX OYCHb
CJIOKHO BBIYHCIHUTH. TOrAa MOXHO NPUOETHYTh K MPUOIIKCHUIO TaKHX
¢byHkimii Gosee mpocThiMu. [Ipu pelieHUH TakWx 3ajad, OMUpasich Ha
nHpopmanuo o pyHkuH F, moabuparoT anmpoKCUMUPYIOIMYIO (QYHKINIO
Q, «ommskyro» k F. Yame Bcero 3amaua amnmpoKCHMAlUdd PEINAETCS C
MOMOIIbI0 MHOTOWIEHOB. Hapsiy ¢ MHOrOwIeHaMH JJisi amnmpOKCHMAIuu
UCTOJB3YIOT psifibl Dypbe, IKCIOHEHIUANIBHBIE W JPYTrHe 3JeMEHTapHbIC
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¢ynkiun. [lns penieHus 3a1ad annpoKCUMAalMHM CYIIECTBYET HECKOJIBKO
METOJIOB, B JTOW paboTe MBI OCTAaHOBHUMCS HA METOJE HAMMEHBIINX
KBaJIpaToB.

MeToa HauMEHbBUINX KBaJpaTOB — OJUH U3 METOJIOB PETPECCHOHHOIO
aHanu3a JUId OLEHKH HEM3BECTHBIX BEIMYUH IO pe3ylbTaTaM HU3MEpEeHHUH,
COZIEpIKaIlIM CIIyJaifHbIC OLTHOKH.

IIpn TOYedyHOM KBaAPaTHYHOM AaNMNPOKCHUMHPOBAHMH 33 MeEpy
OTKJIOHEHHSI IOJIMHOMA

Q, (X)=ay+a Xx+...+a, X" )]
oT (I)yHKI_[I/II/I y = f (X) HaA MHOXCCTBC TOUCK {Xi} HpI/IHI/IMaIOT

BCIIMYUHY
5=37(Qu (x) - f (x)) )

Ha3bIBACMYI0 KBaPATHYHBIM OTKIOHEHHEM [2].
Jnst  MOCTPOCHUS — AMMpOKCHMHUPYIOIIET0  MONHHOMAa — Tpebyercs

nogobpars kKo3dpduueHTsr a,, a;, ..., a8, Tak, 4ToObl BelndnHa S ObLIA
HanMeHbIIeH. {1 5Toro HeoOX0MMMO HAWTHU pelIeHHe CHCTEMBI YPaBHECHUH
[2]:

a,S, +as +a,s, +...+a.s, =t;,

2,5, +a5, +a,S, +...+a,5,,, =t, @)

rie
S, =Xg X +...+% (r=01,2 ...),
t=XYo + XY, +...+ XY, (r=0,12 ..).

Ecmu ompenenurens cuctembl (3) OTIWMYEH OT HYJIA, TO OHAa WMEET
€IMHCTBEHHOE PELICHHE =8, 8 =&,,..., 8, =a, .

UroObl BBHIOpaTh ONTHMANBHY) CTEICHb MHOTOWICHA, OOBIYHO
HAYMHAIOT MOCTPOEHHE MPHOJIMKAIOIIEr0 MHOTOWIeHa IpH M=1 u
YBEJIMYHMBAIOT €r0 CTENEHb J0 TeX Iop, MoKa S > &£ .

Bo3pméM nis mpumepa ciaenyronyo GyHKINo

X
y =1-cos (gj . (5)

1 TabyJIMPYyEM €ro Ha OTPE3Ke [O; 3] , HCTIOJNIB3YS 5 TOYEK:

(4)

Tab6u. 1. 3nauenus pynkuuu (5) npu X € [0;3]
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% 1008|096 154|212 ]| 298
Y, 0 1005|013 0,24 | 0,45
Hcnone3ys ¢popmydsl (4) moaydaeM CUCTEMY:
S5a, + 7,683, + 16,674a, =0,87,
7,684, + 16,674 a, + 40,529 a, = 2,098, (6)
16,6744a, + 40,529 a, +105,535 a, =5,429
Pewienne cucremsl OyeT UIMETh BUJ:
a, =—0,00306; a, =0,015217; a, =0,046084
CrienoBaTeIbHO, HICKOMBIIT IOJIMHOM €CTh
y(x)=-0,00306 —0,015217x +0,046084x (7

CpaBHI/IM MCXOJHBIC 3HAYCHMUS C COOTBETCTBYIOIIMMHA 3HAYCHUSAMH Y ,

MOJTyYeHHBIMU U3 MoJIMHOMA (7) NpH TeX ke X . Pe3ynbpTaTsl NpuBEACHH! B
Tabnure 2.
Tabm. 2. Pe3ynpTaThl BEIYUCICHHUHA

X; Yi Yi A:|yi_yi|
0,08 0 -0,001546 0,001546
0,96 0,05 0,054021232 | 0,004021232
1,54 0,13 0,129669046 | 0,000330954
2,12 0,24 0,236322193 | 0,003677807
2,98 0,45 0,451533529 | 0,001533529

KBaapaTuuHoe OTKIIOHEHUE pe3yabTaTa Oy/IeT paBHa:
n 2
S= Z(yi —y. ) ~0,000035
i=1

0,5 e

0,4 -

os pd

0,2

/ ynpubn
A
0,1 e
<&
0 3/ ; ; . ; - ,
4) 0,5 1 1,5 2 2,5 3 3,5
0,1

Puc. 1. CpaBHeHUe pUOIMKEHHON U HCXOTHON (PYHKIIMH

Takum o00pa3oMm, METOJ HAaWUMEHBIIMX KBagpaTOB C XOpOIIeH
TOYHOCTBIO [JaeT npuoOmmwkeHne ¢yHkuuu (5) B Buae nommHoma (7).
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HO3TOMy, MOXHO CKa3aTb, 4TO 3aJaydya BbIYMCJICHHA 3HaYCHU I KOCHUHYCa
ObLIa YIpoIlI€Ha (OHTI/IMI/I3I/Ip0BaHa) Ha HCKOTOPOM OTPE3KE C HEOOJIBIINMH
TMOTCPSAMMU.
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MMPUMEHEHME 3AKOHOB HbIOTOHA, JJISI PEIHIEHUSI 3AJIAY
JTUHAMUKHA

Cap Ucaak Hetoton (1643 — 1727 IT.) OIWH U3 BENIWYAUIIAX YICHBIX
Bcex BpeMeH. OH BHEC OrPOMHBII BKJaJ B MAaT€MAaTHKy U ONTHUKY, TaKkKe
chOopMyIHpOBaJl 3aKOHBI, ONHMCHIBAIONINE ABMKEHHE Tell. AKTyaJIbHOCTb
JAaHHOW TEMAaTHKH 3aKJIIOYaeTcs B TOM, YTO HMMEHHO OJylarojapst Tpem
OCHOBHBIM 3aKOHaM Hpl0TOHa Kiaccudeckas Gpus3nka npruoOpeTaeT JINIO.

IlepBsriif 3akoH HetoToHA 3ByuHT Tak: CyIiecTBYIOT CHCTEMBI OTCUETA,
Ha3plBaéMble  WHEPIHAIBHBIMH,  OTHOCHTEIBHO  KOTOPBIX  Jrobas
M30JIUPOBaHHAS OT BHEIIHUX BO3JEHCTBUII MaTepHaibHas TOYKa JHOO
MOKOUTCS, JHOO COXPaHSAET COCTOSHHE PAaBHOMEPHOTO MPSMOJIMHEHHOTO
JBKeHus[ 1].

1-it 3axoH HpioToHa He MMeeT GOPMYIIBI, OHAKO €CTh BO3MOKHOCTB
3aIucaTh €ro MaTeMaTUYECKU:

V=const & Y-, F, =0,
rae V - ckopoctb Tena [M/c], Yiv; F; - paBHojeiicTByomas cua [H].

Tlopoit nepBsIif 3akoH Hpr0TOHA Ha3bIBalOT 3aKOHOM MHEPLIMU, TaK KaK
O[] WHEpUHEeH IoJpa3yMeBaeTcs CBOHCTBO MAaTepHUH YICpPKHBAaTh CBOE
COCTOSIHHE PaBHOMEPHOTO U MPSMOJIMHEHHOTO IBHKCHHS.

JUisd Jiydniero MOHMMaHUS JAHHOTO 3aKOHA NPUBEAEM HPUMEDHI.
Kousicka, HenoABMKHO CTOSIIAsk HA 3eMIIe, Oy/IeT OCTaBaThCs B IIOKOE JI0 TEX
Hop, TI0Ka e€ He TOJKHYT, HHA4Ye T'OBOPSI, HE IIPUIIOKAT KaKyI0-1TH00 CHITy.
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PaccmMoTpuMm o00paTHylo cuTyauuio. MsdY KaTHTCS PaBHOMEPHO U
NPSMOJIMHEWHO J0 TeX IIOp, I0Ka HE IOJIyYUT BO3/EHCTBHE KakoH-1HO0
CHUIIBI.

IlepBblil 3aKkOH NMpPUMEHSAETCS B TOM cllydae, €ClIM B YCIOBUH 3afayuil
yKa3aHo, 4To:

®  TEJO HaXOAUTCSA B ITOKOE;
®  TEJO JBUTACTCS PABHOMEPHO U MPSMOJIHHEHHO;
®  TEIO0 HaXOAWTCS B PABHOBECHUH (TO €CTh CHIIBI CKOMIICHCHPOBAHBI).

Bropotii 3axoH HpioTOHA 3By4HT Tak: Y CKOpPEHHE, C KOTOPBIM JIBUKETCS
TEJIO, TPSMO  MPONOPIMOHAIGHO  paBHOJCHCTBYIOIIEH Bcex  CuII,
MIPWJIOKEHHBIX K TEITy, N 00paTHO NMPOMOPIIHOHATBHO Macce Tela.

E — 2?:1 Fi

m m '

TZie a — yCKOpeHue Tena, F — mpunoskenHas cuia, m — macca tesna [2].
Jannblif 3ak0H HbI0TOHA Ha3BIBAIOT OCHOBHBIM 3aKOHOM JHHAMHUKH.
Bropoit 3akoH HploTOHa MOXHO mepedpa3upoBaTh CICIAYIOUIM

00pa3zoM: ec Ha TeJo JEHCTBYET CHila, TO OHO IPHOOPETAET YCKOPEHHE.

Bropoii 3ak0H IpUMEHSIETCS B TOM CIIydae, €M B 3aJaue yKa3aHo:

®  YCKOpPEHME WJIN U3MEHEHHE CKOPOCTH;
e  JeiicTByeT He CKOMIIEHCHPOBAHHAS CHJIA;
®  €CJHM TeJIO ABIDKETCS M0 OKPY)KHOCTH.

Tpemuii 3axon Hovtomona 3eyuum max: B3zaumooeiicmsyrouue
Mamepuanvhvle mMouKu  Oelicmgylom Opye Ha Opyea C  cuiamu,
HAnpagieHHsIMU  8001b COCOUHAIOW el dMU MOUKU NPAMOU, PABHBIMU NO
MOOYIO U NPOMUBONONIONCHBIMU MO HanpasieHuio [1].

Fip = =F5,

rre F_lz) — cuia, JISMCTBYIOIIAs Ha MIEPBYIO TOUKY CO CTOPOHBI BTOPOH, E)

- CuJIa, IeHCTBYIOINAs Ha BTOPY TOUYKY CO CTOPOHBI IIEPBOH.

OOnacTb IprUMEHEHNs TpeThero 3akoHa HproToHa:

e  ecnau UAET pedb O B3aMMOJAEHCTBUHU ABYX TEIL

TakuM 00pa3oM, MOXKHO CJIeNIaTh BBIBOJ, YTO 3aKOHBI HpI0TOHA HTparoT

OTPOMHYIO pOJib B (PM3HKE M ITOMOTAOT IIPH PEIICHHUH 3a/1a4 110 JUHAMHUKE.
Jluteparypa

1. Huxepos, B. A. ®u3uka g By30B: MEXaHHUKa M MOJIEKYJIspHas
¢u3nka: yaeOnuk: B.A. Huxepos. — M.: JlamkoB u K, 2019.

2. Yaxkak, A. A. ®usuka: yaeOHoe mocoOue. Brimyck 2. JIlnHamuka
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3AJAYA HA CMECH U CIIJIABBI C TIAPAMETPAMHU

3anmaun ¢ mapametpamu BXomaT B EI'D u, SBIAACH OTHUMHU H3 CaMBIX
CIIOKHBIX 3aJad, WX DPEUICHHE OIICHWBACTCA JOCTATOYHO BHICOKO. Cpemu
3amad EI'D, KoTopble OLlEHWBAIOTCS HA BHICOKHN Oaili, BCTpedaeTcs 3ajada
Ne 17 (3amaga c mapamerpamu). Kazanoce OB, 9TO MIKOIBHUKH TOIDKHBI OBITH
MaKCHUMaJbHO 3aWHTEPECOBAaHBl B peIICHWH Takux 3amad. OJHako,
YYaCTHHUKH dK3aMeHa MTOKA3BIBAIOT HU3KHE PE3YIIbTaTHI.

K coxanenuto, B yueOHOHW nmTeparype HaOIIOmaeTCs HEKOTOPHIH
gepuuur  OOBSCHEHWH IO pelIeHUI0 3aJadaM ¢ [apaMeTpamH.
CooTBeTcTByIOIasl ~ JUTEpaTypa  CYyIIECTBYeT W Jake  BecbMa
MHOro4ucjacHHas. Ho BbIyckaeMble KHUTH, 3aJaYHUKH M METOIUYCCKUC
MocoOusT Ha 3Ty TEMY HEPEIKO MUMEIOT OYCHb Y3KYIO HAIPABICHHOCTh KU
OPHCHTHUPOBAHBI HA YKE MOrOTOBJICHHOTO IKOJIbHUKA. [la U B mporpammax
Mo MaTeMaTHWKe 3aj7auaM C MapaMeTpaMu JMOO MPaKkTUYEeCKH BOOOINE HE
OTBOAWTCS MecTa, JHOO paccMaTpWBaeTCs Y3KHH KpYyr 3amad, Ju0o WX
W3yUYeHHe 3aTparuBaeTcs b B 11 kiacce. Mexay Tem, Takue 3a1adu He
MPOCTO MOXKHO, a Jaxe HeOoOXOAMMO W3y4aTh, HAdyWHAs C JIMHEHHBIX
ypaBHEHHI, TO ecTh ¢ 7 kiacca [1].

Pemmts 3amauy ¢ mapamMeTpaMu — 3TO 3HAYUT HAHTH BCE TE U TOJIBKO T
3HAYCHHUS [IAPAMETPOB, MPH KOTOPHIX 33]]aua NMEET PEIICHHE.

MareMaTHKa, JaBHO CTaB SI3bIKOM HAyKH M TEXHHKH, B HACTOSIIEE
BpeMsl BCE IIMPE MPOHUKACT B ITOBCEIHEBHYIO )KM3Hb U OOUXOIHBIN S3BIK,
Bc€ Oosiee BHEIpsieTCS B TPAJAMIMOHHO aanekue oT He€ oOmactu. Tema
«IIpOIIECHTBI» SIBJIACTCS YHUBEPCAIBHON B TOM CMBICJIE, YTO OHA CBSI3BIBACT
MEXKIy CcOOOW MHOTHE TOYHBIE U E€CTECTBEHHBIC HAyKH, OBITOBBIC U
MIPOU3BOJICTBCHHBIC CPEPBI KIU3HH.

3amaun ¢ WCIONB30BAHMEM TaKAX WOHSATHA KaK KOHICHTPAIHS,
MPOIICHTHOE COJICP)KAHKUE BEUIECTBA B CMECH, PACTBOPE M B CIUIABE YacTO
BKJIIOYAIOT B dK3aMeHaloHHble BapuaHTsl EI'D u OI'D. 3amaun Ha cMecu u
CIUIaBBI BBI3BIBAIOT HAWOOJbIEE 3aTPyTHEHUE y PeOsAT, a pemarb UX UM
NPUXOAMUTCS HE TONBKO HAa YPOKaX MAaTeMaTHKH, HO M Ha YpOKaX XUMHH,
(u3uky. B MIKOJIBHOM Kypce MAaTeMAaTHKH Ha PEIICHHE JAHHOTO THIIA 3a1a4
OTBOJWTCS HEAOCTATOYHOE KOJTMYECTBO BPEMEHH.

PaccmoTpuM 3amaun ¢ mapameTrpaMmH, Ii€ pedb HIET O MOIYYCHUH
CIUTAaBOB, PACTBOPOB MM cMecell. B Takmx 3amagax mpearoaraercs, 9ro:

1) Bce momyJarommecs CIIaBbl, CMECH, PACTBOPBI OJTHOPOIHEI;
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2) He Jenaercsl pazIu4Ms MEXIY JUTPOM KakK €IMHULIEH €MKOCTH H
JUTPOM KaK eIMHUIEH MacChl.
Ecnu cMech (crutaB, pacTBOp) Macckl M COCTOMT M3 BemiecTB A, B,

m,

C (xoTOpble UMEIOT MacChl COOTBETCTBEHHO M, M,, M, ), TO BeJIMYHHA —
m

m m o
(cooTBeTCTBEHHO —%, —2>) Ha3bIBAETCA KOHIIEHTpalueil Bemectsa A
m m
m m
(cootBetctBenHO B, C) B cmecu. fIcHo, 9To ﬂ+—2+—3=1, T. €. OT
m m m

KOHILICHTPAIMH IBYX BEIIECTB 3aBUCHT KOHIIEHTPAIHS TPETHETO.

IIpn cocraBneHNMM ypaBHEHHS OOBIYHO TPOCICKUBAIOT COJEpPIKAHHE
Kakoro-HuOyAb OJHOTO BELIECTBA W3 TeX, KOTOPbIE CIUIABJISIIOTCS
(cMemmMBarOTCA U T. 11.).

IIpumep 1. OT nByX KYyCKOB CIUIaBa C Pa3IMYHBIM COJCpKAHUEM
HUKeJNs, Becsmux 17 Kr u 8 Kr, ObIJIO OTPE3aHO MO KYCKy BECOM M K.
Kaxxaplit 13 0Tpe3aHHBIX KyCKOB OB CIUIABJIEH C OCTATKOM JPYroro Kycka.
IMpn xakoM 3HaYCHHWHW MapamMeTpa M MPOIEHTHOE COAEpXKAaHHE HHUKENI B
JIBYX HOBBIX KyCKaxX OyAeT OJMHAaKOBBIM?

Pewenue. Tlyctb mepBblii Kycok ciuiaBa coaepxur X% Hukens, a
BTOPOii Kycok — Y% . Torma m Kr mepBoro Kycka cruiasa cogepskut 0,01mx

KI' HUKEJs, a M Kr BTOPOro Kycka criaBa cofepxut 0,01my Kr HUKes.
ITocne TOro, KaKk OT KaXKA0ro KycKa OTPE3ad 0 M Kr, 0CTaJoCh B IEPBOM
KyCKe (17— m)-O,le K[ HHUKEIs, BO BTOPOM KYCKE (8— m)-0,0ly KT
HUKEJISL.

Kasxzplif M3 OTpe3aHHBIX KYCKOB OBUI CIUIABJIEH C OCTATKOM APYrOro
Kycka. Toraa IycTb nepBblii Kycok HOBOTO CILIaBa Becut (8—mMm)+m kr, oH

COZICPIKHUT 0,0ly(8—m)+0,01mx KI HHKEIsSI, 4YTO B MPOIEHTHOM

y(8—m)+mx

COZIEpKAHUU COCTaBJISIET % . Bropoil KyCOK HOBOIO cCILIaBa

Becut (17 —m)+ mkr, on comepxur 0,01X(17 —m)+0,01my kr HUKes, 9TO
x(17—m)+my%.
17

ITo ycnoBHIO POLIEHTHOE COIEpKaHWE HHUKENS B IBYX HOBBIX KyCKax
OJIMHAKOBOE, 3HAYHT

B ITPOUECHTHOM COJCPKAHUN COCTABJIACT
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m m
Y+ 2 0= y) == (),

(m+mj(x— )=X— X #
8 17 y - yr y

M, M_1 25m=136, m=5,44.
8 17

ITpu M =5,44 npoueHTHOE COCPKAHUE HUKETIS B ABYX HOBBIX KyCKax

OyZIeT OTMHAKOBBIM.

Omeem: 5,44.

Peurenue 3ama4d Ha pacTBOPBI, CMECH M CIUIABBI SIBISIFOTCS XOPOIIMM
HAKOIICHUEM OMbITA pelieHus 3a1a4. Takoi Buj paboThI IE/IaeT MBIILICHUE
YUAIUXCS ONEPATUBHBIM, BOCHHUTBHIBAET TBOPYECKOE OTHOIICHHE K TEM
3aJ]a4aM, KOTOPbIC CTABHUT JKU3Hb.
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MO/IEJIb KOHKYPEHIIAHU JIBYX ITAPTHM 3A DJIEKTOPAT

Jlist 61aromoayYHOro pa3BUTHS OOIIeCTBa HEOOXOIUMO TMPOBOIUTH
MCCJIEIOBaHMUS COL[MAJIbHBIX MPOLIECCOB U SIBICHHH C 11E€JIbI0 X MOHUTOPHHTA
M TPOrHO3MPOBaHMS. MHOTHE COLMANBHBIE MPOLECCHl CIUIETEHBI C
KPU3UCHBIMU CUTYyAIIUSIMHU W TPOTHUBOCTOAHHUEM IIPABUTCIILCTB, HAPOIOB,
PENUTHO3HBIX IUACTIOp, HMapTHH, Tpymm U T. 1. COmepHHYECTBO MOXKET
npoTekate B (opMe BOOPYXKEHHBIX KOH(MIMKTOB, 3KOHOMHUYECKOMH
MOHOIIOJIM3AIMH, HMH(POPMAIIMOHHOTO TPOTHBOCTOSIHUS, MOJIUTHYECKOH
60prObI. [l MOsicHEeHWsT Mopened JUHAMHYECKOTO NPOTHBOCTOSIHUSL B
HacTosillee BpeMsl BECbMa YacTO MCHOJIB3YIOT MOJAEINM B BHJE CHCTEM
muddepeHInaNbHBIX YpaBHEHUI.

Jns KU3HM COBpPEMEHHOIrO O0IlecTBA OrPOMHOE 3HAUYCHHE HMeEeT
KOHKYpEHTHast 6oprba MOJUTHYECKHUX HapTHi. Paccmorpum
MaTeMaTHYEeCKyI0 MOJIeNIb OOPHOBI MOMUTUIECKUX MTAPTHIA.
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IIycTh MMEIOTCS IBE IAPTHH, ¥ B MOMEHT BPEMEHH t y nepBoii mapTuu
x=X(t) croponunkos, y Bropoii — Y =Y(t) croponHuKoB. Bo Bpems
PA3TMYHBIX ATHTAIMOHHBIX MEPONPHATHII (1e6aThl, JMCKYCCHH, MHTHHIH,
JIEMOHCTPAIMH M T.1.) KONMYECTBO X M Y MEHSAETCA, M 3TOT MpOIece
OIMCHIBAETCS CHCTEMO# MU depeHIMaTbHBIX ypaBHEHHl:

R

dt '

dy @

— = BX+9dY,

it Bx+oy
X(t,) =%, Y(t,) = Yo, rae t, — HauanbHOE BpemsL.

dx dy
B cucreme (1) gt g~ COOTECTCTECHHO CKODOCTH HIMCHCHHA

4pcia  CTOPOHHHKOB —maptudd, o, f, &, ¥ — KO3pHUIHEHTHI
OpONopUHOHaNbHOCTH, — mpuueM >0, £>0  (xoaddunueHTs!
aruTUPyEeMOCTH), 0 <0, y <0 (ko3 duIreHTH BBIOBITHS).

JleficTBUTENbHO, KaXkaas TapTUsi H3MEHseT CKOpOCTh pocta (Win
COKpAIIICHHUS) aruTallMOHHON pabOThI, MPOMOPIHUOHAIBHO YPOBHIO YHCIIA
CTOPOHHUKOB APYroM mapTuu, TO €CTh

d_x — ay

dt '

oy @
— = BX.

dt p

B 10 xe Bpems, dyeM Ooibllle CTOPOHHHMKOB JAHHOW MapTHH, TeM
MEHBIIIE CKOPOCTh €€ pOCTa, TO €CTh

da
dy 3)
—— =90Y.
dt y

JuHamuka OoprOBI OBYX MapTHi 3a AJIEKTOpPAT 3aBHCHUT OT YETHIpEX
napameTrpoB o, f, &, 7.

HepasenctBo (8 —y5)<0 onpenensier ciydaif, KOra KONM4eCTBO

BBIOBIBIIIHX Y4aCTHUKOB HapTI/Iﬁ OKa3bIBacT OOJbIlIEEe BIUSHHE HA 06H1y10
YHUCJIICHHOCTb HapTPIfI, HECMOTpPA Ha MPUBJICUCHUC HOBLIX YYAaCTHUKOB. Us
9TOM CJiy4dac YHUCJIICHHOCTDb HapTI/Iﬁ CO BpECMCHEM 6yaeT y6I>IBaTI).
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Ecnu ko3¢ ¢uuneHTs BHIOBITHS OCTATOYHO MaIbl (aﬂ -y ) >0, 1o

MPOTUBOOOPCTBO MapTHii OyIeT HapacTaTh.

PaccMOTpUM TpUMep MOJENH MpOTHBOOOPCTBA ABYX NapTHil MpH
a=0,05 B=0,03, y=-0,02, 6§=-0,01 ¢ HaYaNLHON YHCIEHHOCTHIO
mapruit X(0)=2,05 n y(0)=4 (apoGHbie uncia YMCICHHOCTH MAPTHii He
03HAYAIOT YacTh 4IEHA TApTHH, BEJIHYMHBI MOTYT H3MEPATHCA B COTHSAX,
ThICSIYAX U T.1.).

CornacHo 3HaYeHISIM K03 PULIEeHTOB, nMeeM ciy4ait (aff —y5) >0,
3HAYUT YHCICHHOCTh MApPTUi OymeT HapacTaTh. DTO OTPAKAIOT IpadHKH
YHCICHHOCTH MapTHii Ha pucyHke 1. paduku JeMOHCTPUPYIOT YBETHICHIE

KOJIM4eCTBa CTOPOHHUKOB o0eunx HapTHﬁ, HECMOTpPsA Ha CYHICCTBOBAHUC
TOYKH PABHOBCCHI. B HayaabHBIM MOMEHT YHCICHHOCTH IMapTuu X , MCHBIIIC

YUCJIICHHOCTH TapTUH Y (X0 < yo). Jis  maptuu X ko3 duiueHt

aTrUTHUPYEMOCTH BHIIIIE,  TapaMeTp BHIOBITUS U3 MAPTUU HUXKE, YeM Y TapTUH

y . IloaTroMy maptust X ObICTpee HapallMBacT YMCIO YICHOB MapTHH U
rpa¥K YUCIEHHOCTH TapTUH X, MPOHIS TOYKY PAaBHOBECHS, HAXOIUTCS
BBIIIE Ipah)Ka YUCICHHOCTH IIApTHH Y .

120.00
100.00
S 80.00
P
Q.
©
c 60.00
0
[
3
2 40.00
I
(O]
S 20.00
hN
T
0.00 *© Bpems, t
O 0 O IFTANOW WO NOXX WS NO 0O I
SN N TN OO0 OO A NN MM
R I I B o I I |
napTma x napTuay

Puc.1. [lnHamMuKa 9UCIIEHHOCTH KOHKYpupyronux napruii npu o = 0,05,
B=0,03 y=-002 6=-0,01 X(O) =2,05u y(O) =4
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PaccMOTpHM NPUMEDP IPYroro COOTHOIIEHHUS KOI(P(UIIMEHTOB MIPU TON
e HavanpHOW umcnenHoctn mapruit: o =0,04, £=0,03, y=-0,03,

§=-0,05, x(0)=2,05 u y(0)=4.

4.50
4.00
3.50

YNCNEHHOCTb NMNapTUn

3.00
2.50 / =
2.00

1.50

1.00
0.50

0.00 Bpemsa, t
0 4 8 12162024 2832364044 4852566064 68 72

napTua x naptumay
Puc.2. luHaMuKa YHCIEHHOCTH KOHKYpUpYromux maptuii mpu o = 0,04,
B=0,03, y=-0,03 ¢6=-0,05, X(O):Z,OS u y(0)=4.

B »ToM chydae xkoadoumnumentsl mozenu (1)  ymAOBIETBOPSIOT
HEpPaBEeHCTBY (aﬂ -0 ) <0, 3HaYUT YMCICHHOCTb NApTHii OyaeT yObIBaTh,
HECMOTpS Ha NPHUBJICYEHHE HOBBIX CTOPOHHHKOB. DTO OTpaXKaroT Tpaduku
pHUCYyHKa 2.

B HavanbHBII MOMEHT BPEMEHHU UHUCIEHHOCTb NMAapTUU X MEHbILE
YHUCJIEHHOCTH MHapTHU Y, TMO3TOMYy mapTust X CTPEMHTCS HapacTHThb
KOJINYECTBO CBOMX CTOPOHHUKOB. DTOMY CIIOCOOCTBYET TO, UTO y MApTUH X
KO3((DUIIMEHT aruTUpPyeMOCTH Oobie Kod(h(dUIIMEeHTa BHIOBITHS, W MBI
HaOmonaeM pocT Tpaduka UYUCICHHOCTH maptun X . Y maprum Y
KO3()(UIMEHT aruTHUPyeMOCTH MEHBIIE IIapaMeTpa BBIOBITHS, ITOITOMY
rpaduk ymcieHHocTH mapThu Y cpasy yObiBaeT. Tak Kak YHCICHHOCTh
napTuu X 3aBUCHUT OT YHCJIEHHOCTH MapTHU Y , TO 4epe3 HEKOTOPOEe BpeMs
YHCICHHOCTh NapTHH X TOKE HAYMHAET CHUKATHCS.

Mopens  OopsOBI  JByX IapTHd 3a  DJEKTOpaT  OTPaXKaer
JEUCTBUTENBHYI0 KapTUHY IUHAMUKU YUCJIEHHOCTH MapTUH B CIydasx

KPaTKOCPOYHBIX MPOTrHO30B. OMHAKO B MPEeIBHIOOPHBIX KOMITAHUSAX PEAKO
MIPUHUMAIOT YYaCTHE TOJBKO JABE MApTHH.
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MPUMEPHI IPOCTEWIINX UCITIOJTHUTEJIEA B IIKOJIbHOM
KYPCE HH®OPMATHUKHU OO0

IkonpHBIN Kypc HHOOPMATHKI OCHOBHOTO 00IIIET0 00pa30BaHUs JacT
BO3MOKHOCTh TIOJNIyYeHHsS KOMIDIEKCa OCOOBIX 3HAaHWUM W yMeHHH, Oe3
KOTOPBIX OBUIO OBl HEBO3MOXKHO YCIexXxa Ha pBIHKE TPyAa, IMOTyYUTH
o0pa3oBaHme, KOTOPOE MO3BOJHT CTATh YCIECIIHBIM B )KU3HHU 3aBTpa.

OmHO U3 CaMbIX BaXHBIX YMEHUH — 3TO yMEHHUE YEIIOBEKa COCTABHUTH
IUTaH CBOEH Oynymiei AeATeNbHOCTH, a 3aTeM M BOIUIOTUTH €0 B XKHU3Hb.
OTOT IIaH Ha3bIBAETCSl MPOrPaMMOi. YMEHHe TPaTHTh BPeMs M CHJIbI Ha
00TyMBIBaHUE, 3aMKCh U OTPAOOTKY IUIAHOB OyAyIIel AesITeTLHOCTH CBOEH,
JPYTUX JIFOJIEH WIIM KOJJIGKTUBOB HAa3bIBAETCS AITOPUTMHUYECKHM CTHIIEM
MBIILICHHS.

UYroOBI OBIAAETH AITOPUTMUIECKAM CTHIIEM MBIIUICHUS, HEOOX0IUMO
NPWIOKHUTE HEMallo ycwiuil. s 3Toro Hy)KHO HaydUThCS 3apaHee
MpeCKa3bIBaTh BOSHUKHOBEHHS B OyIyIIEM CHTYallli U IpeAyCMaTpPHBATh
B IUIaHAX MPaBUWIBHOE MOBEICHUE B ATHX CHUTyallUsX. B cBsi3u ¢ 3TUM Bcé
OoJsiee aKTyalbHBIM CTAaHOBHTCS M3YY€HHE OCHOB IPOrpPaMMHpPOBAaHHS B
Kypce MH()OPMATHKH B CpeTHEN IIKOJIe.

OOBeKT HccIe0BaHus: cpeia mporpaMMupoBanus Kymup.

IIpenmer ucciaenoBaHMA: METOANYECKHE BO3ZMOKHOCTH cpensl Kymup
JUIst 00y4YeHHUs] OCHOBAaM IPOrPAaMMHUPOBAHHSI.

Ilens paboTh: pa3paboTka METOJUYECKUX MATEPUAIOB I U3YUICHUS
cpenbl nporpammupoBanust Kymup Ha ypokax HHOOPMATHKH.

B cooTrBercTBUM ¢ 00BEKTOM, NMPEAMETOM M LENBIO HCCICIOBAHHSA
TpeOyeTcs pellieHUe ClIeAYIONINX 3a1ay:

- V3yunTth Hay4HYIO 1 METOAMYECKYIO JINTEPATYPY 110 TEME.

- IlomoOpare Meronguyeckue Marepuaibl 1Mo Teme: «Bo3amoxHOCTH
cpensl  mporpammupoBaHus — Kymup s HM3YYeHHS — DJICMEHTOB
MPOTPaAMMHUPOBAHUSI.
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- Pa3pabotaTth 1 anpoOHpOBaTh IEKTPOHHBIN YUSOHO-METOANICCKUI
komiuieke (QYMK) «IIporpammupoBanue B cpene Kymupy.

- Pazpabotate Momens ypoka ¢ wucnonb3oBaHumeM OYMK
«IIporpammupoBanue B cpene Kymup».

JUis pelieHus NMOCTaBIEHHBIX 3a/ad HCIOJIb30BAIMCh CIEAYIOIINE
METOIbl HUCCIICJOBAHMS: HU3YyYEHUE JIUTEpaTyphl, aHaliu3, CHHTE3,
00001enue.

Tema «IIporpamMMupoBaHHe» SIBISIETCS OJHOM M3 HanOOJee CIIOKHBIX
TEeM MIKOJBHOTO Kypca mH(popmatuku. He Bce yuammecs k 8 kmaccy, B
KOTOPOM OOBIYHO W 3aIUIAHUPOBAHO H3YUCHHE NAaHHOW TEMBI, TOTOBBI K
OCBOCHHIO JAHHOM TEMBI. DTO OOBACHICTCS PAIOM IIPUINH.

Bo-nepBbIX, HEIOCTATOYHBIM YPOBHEM C(HOPMHUPOBAHHOCTH Yy
ydamuxcs aJropuTMHU4YCCKOro MbIIIJICHUAS.

Bo-BTOpBIX, ydammMmcs 3a4acTyl0 OYEHb CIIOKHO MepedTH OoT
WU3BECTHBIX  QJTOPUTMHYCCKUX  KOHCTPYKIMH  (BETBIEGHHE,  IIMKI),
UHTYUTUBHO IIOHHMMACMBIX, K HX (I)OpMaJ'H)HOMy OIIMCAaHUK Ha A3BIKC
MIPOrpaMMHpPOBaHUs, a TeM 0oJiee, UCIIOB3YIOLIEMY CITyKEeOHbIE CIoBa HE
13 POJIHOTO SI3bIKA.

B-tperbux, OTCYTCTBMEM Y MHOIMX IOJPOCTKOB MOTHBALUU K
nm3yueHnio tembl «lIporpammupoBanme». OCOOCHHO 3TO HaONFOJAcTCs Ha
MEPBBIX TAaX 3HAKOMCTBA C JaHHOM TEMOM, KOrJja y4aluMcst IPUXOIUTCS
pemaTh 3agadd Ha OTPabOTKY MPOCTEHIIMX HABBIKOB IPABHIFHOTO
MOCTPOEHMST CTPYKTYphl MPOrpaMMbl, OpPraHM3allM¥ BBOJA M BBIBOJA
JIAHHBIX, OMMCAHUS MPOCTEUIINX AITOPUTMUUECKUX KOHCTPYKIU. IMeHHO
Ha 3TOM OJTallC¢ NPUXOJUTCA PEUIATh HpOCTefILHPIe 3aga4yv, Hapumep, O
HaXOXIACHUNW CYMMBI WJIM YaCTHOI'O0 ABYX YHCEJI, BBIYUCICHHUHU CYMMBbI
porpeccun U TOMY HOI[O6HI)IX. y‘leHI/IKy CJIO)KHO OLCHUTH PE3YJIbTAThI
CBOEH pabOTHI, MPOAHATTM3UPOBATH PAOOTY MPOTPAMMBI, HAWTH OIIHOKH, TaK
KaKk OTCYTCTBYET HArJIIJHOCTh IIPH BBIBOJE pE3YJIbTaTOB PabOTHI
IIPOrpaMMBl.

VYauHBIM pelIeHneM 3TOH NpoOJeMBbl SIBISETCS BBEICHHE B Kypc
nH}opMaTHKH yKe B 6-7 Kilaccax UCTIONHHUTENEH Cpeibl IPOrpaMMUPOBAHHS
Kymup. B 7 knacce (B HoBom m3manuu 2013 rona - yxe B 6 Kiacce) 1o
nporpamme JI.JI. bocoBoii yuamuecst u3y4aroT JOBOJIBHO OOIIMPHBIA OJIOK
1104 Ha3BaHUEM ((AJ'[FOpI/ITMI)I U HUCIOJHUTECIN», B paMKaxX KOTOPOro
MIPEIYCMOTPEHO 3HAKOMCTBO M paboTa ¢ HCHONHUTENAMH PoboT u
YepTéxHUK.

Hanpumep, mnpu wusydenun wucnoiaHutenss YepTExHUK ydaliuecs
3HAKOMSTCS HE TOJIBKO C TIOHATHEM «CHcTeMa KoMaHA ucronHuTess» n CKU
camoro wucnojgHutenas YepTéXHUK, HO W C TEPMHUHAMH: OCHOBHOM H
BCIIOMOT'aTEIbHBIH AITOPUTM, aOCOJIOTHOE M OTHOCHUTEIBHOE CMEIICHHE,
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mukn. Ilox pykoBoACTBOM yuHTeNns, a 3aTeM U CaMOCTOSITEIbHO OHHU
YIPXKHAIOTCS B HAMMCAHWU MPOCTEHIINX MPOrpaMMm sl rpaduyecKux
ucrionHutenel. [lpumepsl Takux ynpakHeHU# U3 y4eOHNKa MPUBEICHBI Ha
pucyHke 1.

Takum oOpazom, yxe B 7 Kiacce IOSIBISIETCS BO3MOXKHOCTb
MO3HAKOMHUTH yYallUXCs C OCHOBAMH IPOTrPaMMHUpPOBAHHA HAa IPUMEpE
HAIMCAHUs TIPOrpaMM JuIsl ucronHuTeneif. O4eHb Ba)KHO MMEHHO B 3TOM
BO3pacTe Al Y4allerocs — HArisiIHO YBHIETh PE3yIbTaThl pPaboThI
NpOrpaMMbI, WM HAallNCAaHHOW, YyBHIEThb, TJE JOINyIICHa OMIMOKa, T
UCTIOJIHUTENIh HE MOXKET BBINOJIHUTh KOMaHIy, TO €CThb MOSBISAETCA
BO3MOXKHOCTb ~ HAy4YUTh  y4allUXCsi  CAMOCTOSTENBHO  IPOBOJHTH
TECTHPOBAHHUE U MOLIATOBYIO OTIAJKY IporpaMMsl. [Iporpamma ncrnons3yet
CIIy>keOHbIE CII0Ba U3 pyccKoro si3pika. IlogpocTky ropasmo jerde MOHATH,
YTO 03Ha4YaeT KOHCTPYKIHS €CIH...TO...uHaye ... Bce, Hexwend if ... then...
else.

B npampheidimiem, B 9  Kkmacce, Korma —HM3y4yaeTcs — Tema
«IIporpammupoBanue Ha sa3pike  Ilackanb», O9TM  HaBbIKM  OYEHb
BOCTPEOOBAHBI, TaK KaK yYaIlUMCS IOPa3[o JIerde OCBOWTh KOHCTPYKIUH
(hopMabHOTO S3bIKA, ONMPAsICh HA HABBIKM, IPHOOPETEHHBIE NTPH paboTe C
rpaMIeCKUMH UCTIOTHUTEISIMH.

LRL] Ynpasnewwe mcnonsmrensm Yeprimmme

5. o e YR
TN, UTOOM B DPOLECCS PECOMMEA DEpO Ne OTPMBAICCE OT SyMa-
W W CANA AR W TPORONARCS ARA RN

CoMme

Hi 6o ocmome COCTRRLTE CCRORIGH AEIGHNTN PHCORNEA VAN

HEAS T
::.a:-

B Cocramure aaropwrais yupansens Meprémimmon, Bocse wemat-
1o [T s p———
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Pucynox 1 — CtpaHuibl yueOHUKA C IPUMEPAMHU YIPAKHEHUI 115
YepréxxHuka

Hcnonp3oBaHue cpenpl MporpamMMupoBanuss Kymup mpu u3ydeHHU
9JIEMEHTOB ~ MPOrPAaMMHPOBAaHUS B  CPEIHEH  IIKOJE,  YYHUTHIBAS
MEPCYKCIICHHBIC BBINIC MPEUMYIIECTBA, AaKTyaJIbHO M COBPEMCHHO,
MOCKOJIbKY ~ oOecrevnBaeT  BO3MOXKHOCTh  OBIIQJICHHS  HABBIKAMH
MPOTrPaMMUPOBAHUS IIKOJHHUKOB, HE H3YYaBIIUX AHTJIMUCKUHA SI3bIK, W
MPEEMCTBEHHOCTD C TOCICIYIOININM U3yIeHUEM JPYrHX, 00Jee CI0KHBIX U
COBPEMEHHBIX AITOPUTMUYECKHUX SI3BIKOB IIPOTPAMMUPOBAHHUSL.
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BOITPOCHI O BCEJTEHHOMW B MATEMATHYECKHX 3AJJAYAX

Bcenennas — smo «genuuecmeennas knueay,

HANUCAHHAS HA A3bIKE MAMEMAMUKU.
I'. I'anuneii
MateMaTHKa U3y4aeT CYIIECTBYOUIYIO IPUPOY, OTPAXKAET 3aKOHBI €€
CYyILIECTBOBaHMS, ABIKEHMS, U3MEHEHHS U Pa3BUTUSA. DTa HayKa HM3ydaeT
aOCTpakTHO  BBIJICJICHHBIE  KOJIMYECTBEHHBIE UM  IIPOCTPAHCTBEHHBIC
XapaKTEepUCTUKH JBUKYIIEHCS MAaTE€PUHU, OKPYKAIOIUX HAC PEAbHBIX Tel
npupoasl. A 9to Takoe Mmartepus? Kakum oOpasom Bcenennas cmsizana c
MaTeMaTUKOW? 3HAYHUTENBHYI0O pPOJb B YIOBICTBOPEHHH WHTEPECOB
IIKOJILHUKOB MO BOMPOCAM H3y4eHHS BCeneHHOW MOXET ChIrparth

OCBEIIEHHE UX B IPOLECCE PELICHU 3aad [0 MATEMaTHKE.
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Pemenne maremarndeckux 3azad o BceneHHOH, compoBoxiaemoe
HEeOOJBIIMMHM  paccka3aMM M3 acTPOHOMHHM, OyneT cHnocoOCTBOBAThH
pacLIMpeHHI0 KPyro30pa MIKOIbHUKOB, BEI3BIBATh MHTEPEC K MaTeMaTHKeE.

Pemast takoro posja 3agaud, oOydarolquecs CMOTYT O3HAKOMHUTHCS C
OCHOBHBIMH HOHSTUSIMH 00 OTJIENBHBIX 3JIEMEHTaX 1 00bEeKTaX MUPO3AaHUs
Ha OCHOBE COOCTBEHHBIX BhIUMCICHMH. [IoHMMas 3amadm O MHpPO3AaHMH,
o0ydJaromuecs CMOTYT HAaKONHTh CBEAEHHs O BceneHHOH, chopMupoBath
NpaBWJIbHBIE BBIBOJBI O CTPOCHWM BceleHHOH, ee OECKOHEYHOCTH W
BEYHOCTH.

W3yyate cTpoeHHE MHpa HauYMHAIOT C HAYalbHBIX KIACCOB, MPOBOAS
HaOmromenus 3a CoiHIEM, 3a JHHUEH TOpW30HTa, 3a 3emieil. MHorue
BOIIPOCHI aCTPOHOMHH OCBEIIAIOTCS B 5 Kiacce Ha ypokax Treorpaduw.
3amaun o BceneHHOI pekOMEHIYIOTCS BKIIIOUUTH K PEIICHHIO B Ipolecce
U3y4eHHs] MaTeMaTHKH, HAaUWHAs CO CPeIHETO 3BeHa, BIUIOTh A0 10 kiacca.

B 5 kmacce yuuTento CTOMT MOCTENEHHO (OPMHUPOBATh y YHaIIUXCS
MOHATHUS 00 O4YeHb OOJIBLINX PACCTOSHUAX BO BeeneHHoM 1 ee Oe3rpaHMYHbIX
npocropax. llpm moBTOpeHMH MaTepHajia, H3yYECHHOTO B HadalbHBIX
KJIaccax, MOXKHO TIPOBECTH psA NMPUMEPOB M 33had IO BOIPOCAM MHPA,
Harpumep: «Camast spKast 3Be3/1a, KOTopasi 0COOEHHO XOpomIo HabmoaaemMa
B 3MMHHE Bedepa B ceBepHOM moiymapun — CHpHyc, HAXOAUTCS OT 3eMJIN
Ha paccrostau 6onee 80 000 000 000 000 kM. 3aIUIINTE STO YHCIION.

B Havane m3ydyeHus reomeTpuu B 6 Kilacce MHTEpecHEH pa3zo0paTh
MOHATHE 00 M3MEPEHHHU YTIIOB Yepe3 3a7ady O BBIYHMCICHUHU YTIIOB MEXIY
HalpaBIEHUSIMH Ha TOUKY ceBepa M TOUKY Bocxojia uitH 3axoa CoiHIa s
pa3HBIX BPEMEH rojia.

PaccmoTpuM 3amady, KOTOPYIO MOKHO MpPEUIOKUTH ydamumcs 7
KJacca, 00 onpe/eieHny pa3MepoB 3eMITu.

Pasmeps! 3eminm ObUTH BIEPBBIE OIpPENENCHB T'PEUECKHM YUEHBIM
OparochenoM. OH HaOIIOAAT COJHIIE B MOJIICHD JIETHETO COJHLIECTOSHUS B
Cuene u B AnekcaHApUM, KOTOpPblE HAXOJSATCA NPUMEPHO HAa OJHOMU
Mepuauane. PaccrosHue mexay HuMu coctasuino 5000 cranuii. B To Bpems,
korga B CueHe CONHIE HAaXOAWJIOCh B 3€HUTE, B ANIEKCAHJPUU €ro JIyud
najanu noj yrioM B 7,2° K BepTMKanM. BBIMUCIHTE 1O 3TMM JaHHBIM
BEITMYHMHY OKPY>KHOCTH 3eMJIH, €CITM OJTHA Tpedeckast ctaaus paBHa 157,5 M,
U CPaBHUTE €€ C COBPEMEHHBIMH JaHHBIMH 3TOW BEIMYHMHBI, KOTOpasi paBHa
40800 kM.

HecMmoTps Ha ClOKHYIO TPakTOBKY 3a/aud, PEIIAeTcs OHAa IPOCTO,
nockonbky ayra 7,2°coctasnser 1/50 4acTh OKpY:KHOCTH 3eMJIH, JJIMHA

KOTOpO# paBHa paccTosiHUIo Mexay CueHoi u Anekcanapueid. [To qaHHBIM
3amauu oHa cocrasiseT 5000 craguii, 9TO COOTBETCTBYET IHHE okoJio 800
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kM. OTcloza BBITEKaeT, YTO JJIMHA OKPYXXHOCTH IIapa MPHUMEpPHO paBHa
800*50 = 40000 kM. Ha oOCHOBE MHONYyYEHHOI'O pe3yJbTara, y4dalluecs
JIeTal0T BBIBOJ, YTO IO JAHHBIM OpaTocdeHa JUIMHA OKPY)KHOCTH 3eMIIU

HEMHOTO OTIH4YaeTcs oT Oonee mo3gaux m3Mepenuit (40000 km # 40800
kM). Tak xe ciaemyer OTMETHTH, uTo DpatocdeH xun B Erunre B 276-194 t.
70 H.3., €TO OTIPEJEIICHNE Pa3MEPOB 3EMIIH CIUTAETCS IIEPBBIM H IOCTATOTHO
TOYHBIM.

IMpn wnzyuennn Ttembl «llogoOue TpeyronmpHUKOB» B 8 Kiacce,
y4almxcs 3auHTEPECYIOT 3aJaudl Ha Ompe/esieHHe JUIMHBI KOHyca TEeHH,
otOpackiBaemMoro 3emieit mwin JIyHol, npu ocsenienun ux CoHIEM.

Pewenne 3asau NpUKIaJHOTO XapakTepa (GOpMHPYET y YYaIruuxcs
HaBBIK TMPUMCHCHUA TPEAMETHBIX 3HaHMI W3 00JIacTM MaTEMAaTHKH B
Pa3IMYHBIX JKU3HEHHBIX CHUTYalUsAX, MOBBIIIAET 3HAYUMOCTh H3YYCHHS
MaTEeMaTHKH.
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HOCJIEAOBATEJBHOCTDb ®UBOHAYYHN

[NocnenoBarensHOCTh PHOOHAYYM — 3TO PsijL YUCEIN, B KOTOPOM HEPBBIE
2 anemenTa — 0 1 1, a Bce moclieAy0muye paBHbl CyMMe JIBYX MPEIBbITYITNX.
OTy TNOCNeN0BaTeNbHOCTh MOXKHO TPOCIEANTh B HEKOTOPBIX SIBICHHUIX
MIPUPOJBI, HayKe, apXUTEKTyphl M HcKyccTBa. Jleonapno Ilm3anckuit (Ok.
1170 — ok. 1250) 6b11 MaTemaTukoM. OH wun B Utanuu, a B 1190-x romax
mepeexan B AkHp, TAe y3HaT 00 apaOCKUX W WHIMHCKUX MpHeMax
Boruucnenus. B 1200 roxy Jleonapno Bepuyiics B ITusy, a B 1202 nonucan
CBOH NIEPBBIN TPYJ IO MATEMATHKE - KKHUTY abakay (110 a0akoM OH Ha3bIBaJ
apudmeTuky). ViMeHHO B 3TOH paboTe ObliIa OmMcaHa IOCIe0BATEIbHOCTD
9ypced, KOTOPYI0  BIOCJIEICTBHM  HA3BAIH  MOCIENOBATEIHEHOCTHIO
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®ubonayun. Kpome Hee cosznman: «Practica geometriae» («IIpakTnka
reomeTpumn», 1220 ron); «Flos» («lIBeTok», 1225 rom — wuccnemoBaHue,
TIOCBAIICHHOE KyOmdecknMm ypaBHeHUsM); «Liber quadratorumy («Kuura
KBagpaToB», 1225 rom — 3amaud O HEONPEAETCHHBIX KBaJAPaTHBIX
ypaBHeHHAX). PnboHau9M — 3T0 Tpo3BHUILe JleoHapao [Inzanckoro, koTopoe
nosiBiiack Tobko 16 Beke [1]. OHo mpoucxoaut ot cios filius Bonacci,
KOTOpBIe cTosTH Ha o0noxkke «Kuurm abaka». Bonacci MOXHO MOHMMATH,
KaK MPO3BHUIIIE — B UTATBSTHCKOM SI3bIKE 3TO CJIOBO O3HAYAET «yaauan.

OTa MOCIenoBaTENbHOCTD BIIEPBEIE ObUIA pPacCMOTPEHa Ha IpPHMeEpe
BBIMBIIIJICHHBIE MOMYJISALUM KPOJUKOB. Marematuk chopMyaupoBa
3ajady: B 3arOHE €CTb Iapa KPOJIMKOB, KOTOPAsk KXKIBIH MECSI] IIPOU3BOIUT
Ha CBeT HOBYIO mapy. CKOJIbKO BCero KpoJukoB Oyner uepe3 roa? [Ipu stom
HaJ0 y4eCThb HECKOJIBKO yCIOBHH: KpONMKH MOT'YT NMpPHUHECTH MOTOMCTBO
TOJIBKO Ha 3 MecsI] )ku3HU. Kponuku Beerna poxJIaroTcs mapamMy - cCaMKa U
camern. Kponmku He ymupaioT B TeueHue roga. [Ipu penienun 3Toii 3amaun
BO3HUKAET pan qucen, KOTOpBIE BBITJISI AT TaK 1, 1,
2,3,5,8,13,21,34,55,89,144,233 - B xoHIe roga Oyaet 233 mapsl KPOJIHUKOB.
310 U ecTh Nocie10BaTeIbHOCT DHOOHAYYH, KOTOPYIO MOYKHO IPOJOJIKHUTH
O6eckoneuno. Ecmm mocienoBaTenbHOCTh JEMUTH OJHO YHCIO  psijia
O®uboHayyM Ha TpeAbIaylIre, B KOHIE KOHIOB (meneHus 89 Ha 55) Mbl
HayHeM rmoiry4dath yucio 1,618. [lepBrie uncna psga OuboHau9dwm HE MAIOT
HACTOJIFKO TOYHOE 3HAa4YeHHe, OJTHAKO 10 Mepe HapacTaHHs, COOTHOIIEHUE
MIOCTENIEHHO BHIPaBHUBACTCS M CTAHOBUTCS Bee OoJiee TOUHBIM. FIMEHHO 3TOT
KO3((GULIUEHT MPUHITO HA3bIBATH 30JIOTBIM CEUEHHEM, WJIM 30JI0TOH
nporopuueif. Ecnmm Mbl monpoOyeMm u300pasuth 3TO TpadUyuecKH, TO
MOJIYYHM 30JIOTYIO IPSMOYTOJIBHUK — JUIMHBI €70 CTOPOH OYAYT OTHOCHUTHCS
JIpyr apyry kak 1,618:1. C momouipio 30JI0TOr0 NPSIMOYTOJbHUKA MOXHO
noctpouTs criupaib Oubonayun [3].

TamnacteHHOoe uncio ®duboHauum, paBHO 1,618 Oymopaxut ymbI
YYEHBIX yXKe Ha TIPOTSHKCHUH HECKOIBKUX ThIcaueneTnid. KTo-To cuntaer 310
YHCIIO CTPOUTEISIM MHPO3/IaHNE, KTO-TO HAa3BIBAET €ro YMCIIOM 0ora, a KTo-
TO, HE MYJPCTBYS JYKaBO, IIPOCTO MPOMEHSET €ro Ha MPAKTUKE MOTy4aeT
HEBEpPOSITHBIE ~apXUTEKTypHBIE, XYyJOXXECTBEHHBIE M MaTeMaTHYECKHe
TBOpeHus. Yncna duboHayun ObIIIO OOHApYXKEHO B JaKe B IPOIOPLUIX
3HaMEHUTOT0 «BuTpyBHaHcKoro uenosekay Jleonapno na Bunun, KoTopblil
YTBEpKJaJ, 4YTO 3HAMEHUTOE 4YHCIO, MPUILEAIINE W3 MaTEMaTHUKH,
pykoBoguT Bcell BceenenHoil. IIpaBuiio 3070TOro cedeHus NPUMEHSIOTCA
NPUPOJOH Uil 00pa30BaHUs TPACKTOPUEH JIBH)KCHHS! BUXPEBBIX IMOTOKOB B
yparaHax, INpH o0Opa30BaHWU DJIUIMINTHYECKUX TaNaKTHK, K KOTOPBIM
oTHOCcATCS U Ham Mneunsiil ITyTe, Ipu «CTPOUTENABCTBE» PAKOBUH YIUTKU
WIN YIIHOM pPaKOBWHBI YEJIOBEKA, HANpPABISIET ABIDKCHUS KOCAKA PBIO U
MOKA3bIBACT TPACKTOPUU JBMXKEHMS, HCIyTaHHbIE CcTas OJICHEeH, B
PacCHIIHYIO YOETaIONy 0 OT XUIHKKA [2].
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Yucna OubOHAYYN MMEIOT YAMBUTEIbHBIE CBOMCTBA: *KAXIOE TPEThE
YHCIIO YETHO; *Ka)KJ0e YETBEPTOE YMCIIO KPaTHO 3; *KaXkJoe MATHAIIaTOe
YHCIIO OKAHYHMBACTCS HYJIEM;
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OUBNYECKHUE 3AKOHBI 1 UX BJIUAHHUE HA 3BOJIIOIIUIO
YEJIOBEYECTBA

Duznveckuii 3aKOH — SMITMPUUYECKH YCTAHOBJICHHAs! M BBIPAXKCHHAS B
CTPOTOHl MaTeMaTH4eCKOW (OPMYIHMPOBKE YCTOHUYMBAs CBA3b MEXIY
TIOBTOPSIIOLIMMHUCS SIBIICHHUSMH, TIPOLIECCAMU W COCTOSIHUSIMU TN M APYTHX
MaTepHallbHBIX 00BEKTOB B OKpY)KalolleM Mupe. BrisiBnenune ¢uznueckux
3aKOHOMEPHOCTEH COCTaBIIsIET OCHOBHYIO 3a7auy (hU3UYECKOil HayKH.

Jnst Toro, 4ytoObl HEKas CBsI3b MOIJIa OBbITh Ha3BaHa (U3MYECKUM
3aKOHOM, OHa JIOJDKHA YAOBJIETBOPSATH CICAYIOIIMM TPeOOBAHUSAM:
1) sMmupudeckas MOATBEPKAEHHOCT. DU3HUECKUI 3aKOH CUHTAETCsS
BECPHBIM, cClin HO}ITBep)K]léH MHOTOKpPATHBIMHU OKCIICPUMEHTAMU.
2) YHUBEPCAIBHOCTD. 3aKOH JIOJDKEH OBITH CIIPABEUTUB TSt GOJBIIIOTO YKCIIA
00bekToB. B nieane — 1yt Bcex 00beKTOB BO BeeneHHOH. 3) yCcTOHYMBOCTS.
@dusnuecKkue 3aKOHbl HE MEHSIOTCA CO BPEMEHEM, XOTS U MOTYT
MIPU3HABATHCS NPUOIIKEHUSIMU K O0OJIee TOYHBIM 3aKOHAM.

Ou3HUECKUe 3aKOHBI, KaK MPaBUJIO, BBIPAXKAIOTCS B BUAE KOPOTKOTO
YTBEPXKJICHNSI WIM KOMITAKTHOM Marematruueckoil ¢opmyinsl: Dusnyecknit
3aKOH JIOJDKEH 00s1agaTh MaTeMaTHdeckoit kpacotoit. A. M. upaxk [1].

OnHIMU U3 CaMbIX M3BECTHBIX (PU3MUECKHUX 3aKOHOB SBIISIFOTCSI:

3akon Apxumena, 3akoH boiuis — MapuoTra, 3aKOH BCEMHPHOTO
Tarotenus, 3akoHel HploToHa, 3akoH Kynona, YpaBHeHuss Makcpeia,
3akoHbl TepMoAMHAMUKH, 3akoH dapames, 3aKoH COXpaHEHHUS JHEPTHH,
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IIpuHumn HaUMEHBIIIETO JIeicTBus, H-teopema, [IpuHnun
HeompenenéHHOCTH, [IpUHIUI JOTOMHUTENBHOCTH.

PaccMoTpuM 0OMH U3 OCHOBHBIX 3aKOHOB (n3uKH — 3akoH KyioHa.
3aKOH B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OBbLI OTKPBIT (PpaHIy3CKUM
¢umsukom Illapnem Orioctenom Kymonom B 1785 romy. 3apsimel u
3JIEKTPUYECTBO — 3TO TEPMHUHBI, 00S3aTeNbHBIC AT TE€X CIydaeB, KOTzAa
HaOmogaeTcs B3aMMOACHCTBHE 3apsDKEHHBIX Tel. CHilbl OTTAIKMBaHMA U
HNPUTSHKCHUSI CIIOBHO HCXOAAT OT 3apsDKEHHBIX TE€T M PACHPOCTPAHSIOTCS
OJTHOBPEMEHHO BO BCEX HAIPABICHUSX, IOCTEIIEHHO 3aTyXasl Ha PaCCTOSHHU.
OTy cmily B CBOE BpEeMS OTKPBUI ~ W3BECTHBIH  (ppaHIly3CKHI
ecrectBoncnbITatens lapns Kymnon, u npaBnino, KOTopoMy MOJUUHSIOTCS
3apspKEHHBIE TeNa, ¢ TeX Hop HasbiBaeTcs 3akoH Kynona. OH npoBen npsmoe
U3MEpEHHE CHJIBl B3aUMOACHUCTBHS ABYX 3apsSXKCHHBIX TEN C IOMOIIBIO
KPYTWIBHBIX BecoB. 3akoH KyioHa kacaeTcst HETIOJABHKHBIX TOUEUHBIX TeI,
UMEIOIUX 2JIeKTpudeckue 3apsapl. PopmynupoBka 3akoHa: «Cuia
B3aUMOJICHCTBHUA MEXIy ABYMS TOYEYHBIMH JJIEKTPUYECKUMH 3apsiiaMu
MPONOPLUHOHATIbHA BETHUYMHAM 3THX 3apsAA0B U 00paTHO MPONOPIHOHAIEHA
KBaJIpaTy pacCTOSHHUA MeEXIy HUMM». Maremarndecku (GopMyIHpoBKa
BBIpaXKECHA TaK:

X
Fal = 15, = k, B8]

J1st paboThI 3aKOHA HY>KHO COOJTIO/IEHUE PsiJia OUE€Hb BAYKHBIX YCIIOBHIA:
1. HomxHO OBITH COOIIOAEHO YCIOBHE TOUEYHOCTH 3apsA0B. 2. 3apsHKeHHbBIE
TeNa JOJDKHBI OBITh HEMOJBIDKHEL 3. 3aKOH JEHCTBHUTENIEH AT BaKyyma U
BO3JyLLIHOM CpENbIL.

BriBogp! u3 3akoHa KyroHa: ydeHbIH SKCIIEPUMEHTUPOBA C pa3TUIHON
BEJIMUMHOM 3apsioB, NPOBEpss B3aUMOJCHCTBHE MEXIY TelaMH C
pa3snu4yHONl BeNMYMHOM 3apsna. Paszymeercs, H3MepUTb 3IIEKTPUYECKHI
3apa] B Kakux-IMOO eIMHMIAX OH HE MOT — HE XBaTalo HU 3HAHWH, HU
cooTBeTcTByIOmMX npubopos. Ilapae Kymon cmor paspmensits cHapsin,
NpUKacasich K 3apsDKCHHOMY IIApHKY He3apsHKeHHBIM. Tak OH Ioiydain
JpoOHbIE 3HA4YeHHs MCXOIHOTO 3apsaa. Psa onbITOB ToOKasain, YTO
AIIEKTPUYECKUNA 3apsii COXpaHAETCS, MPOUCXOAUT oOMeH 0e3 yBenTuueHUs
WM YMEHBUICHHUS KOJMYECTBA 3apsga. DTOT (yHIaMEHTAIbHBIM MPUHIINII
JIET B OCHOBY 3aKOHA COXpaHEHHS dJIEKTPUUIECKOTo 3apsiaa [2]. B HacTosiee
BpeMs [OKa3aHO, YTO O3TOT 3aKOH COOIIOmaeTcss W B MHUKPOMHpE
AIIEMEHTAPHBIX YaCTHII, 1 B MAaKPOMHPE 3BE3]] U TATAKTHK.

CoryacHO 3aKoHaM (M3HMKH, MEXaHH3M JII000Tr0 SBOJIOIMOHHOTO
mpolecca B CUCTEME — B3aMMOJAEHCTBHE MEXIY COCTABIIIOIIMMU 3TOH
cucreMbl. CaMu B3auMOJICHCTBUS HOCST BechbMa pa3HOOOpa3HbIil Xapakrep.
3TO HE TONBKO OOBIYHOE MPUTSIKEHUE MM OTTaJIKMBaHHE, O KOTOPOM
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TOBOPHTCS B Kypcax (M3HMKH, XOTs JIH0OOH Mpolecc B )KHBOM OpraHu3Me, —
OynTO JIBMXKEHHE, XMMHUYECKMH Mpolecc NpeoOpa3oBaHUsl BELIECTBA B
OpraHu3Me, WM MPOCTO Nepeaaya JIEMEHTOB TUTaHKs BHYTPH OpraHU3Ma —
9TO Lemb MHOIZA CIOKHEHIIMX KOMOWHAIMK  (yHIaMEHTaJbHBIX
B3aUMOJICHCTBUI MEXKIY JIEMEHTaMH JKHBOI Marepu [3].
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MOINMHOCTD 2JIEKTPUYECKOI'O TOKA

Ilens paboThI: paccMOTpeTh HA NPAaKTUKE NPUMEHEHHE MOIIHOCTH
ANEKTPUYECKOrO TOKA B IOBCEIHEBHOM JKU3HU.

B 0ObIIeHHON JKM3HM HEpeIKo HaM  IPUXOMUTCS  MEHSThH
ANEKTPUUYECKHUE JIAMIIOUKH B JIIOCTPaxX MIIM HACTOJIbHBIX Jammax. [Ipu 3Tom
BO3HHUKAET BOMNPOC: KaKyl0 JaMIIOUKy BeIOpaTh? Kak M3BECTHO, JTaMIOUKH
pa3iIu4aroTcsa He TOJIBKO M0 CBOEMY BHEIIHEMY BHAY M YCTPONCTBY, HO U 11O
TakOMYy Ba)XHOMY IIapaMeTpy, KaK MOIIHOCTb. J[eHCTBUE DIEKTPUUECKOTO
TOKa XapaKTepu3yeTcs He TOJIBKO paboToil, HO M MOIIHOCTHIO.

MOUITHOCTP 3MEKTPHYECKOTO TOKa — 3TO (HU3MUYECKass BETUYMHA,
XapaKTepu3yIolasl MPOM3BOAUTEILHOCTh JIIEKTPHYECKOTO TpHOOpa |
paBHas TPOU3BENIEHUIO HamMpspKkeHUs Ha cuiny Toka: P=U-l. 3a emxunumy
MomHoctH npuHAT BarT: 1 Br =1 /x/c. CoOOTBETCTBEHHO, H3MEPHUTH
MOII[HOCTh 3JEKTPHUUYECKOTO TOKA MOXHO C MOMOILBIO BOJIBTMETpa U
amriepmerpa. Ho, CymecTByoT Takke CHeLUHajbHbIE NPHUOOPBl —
BAaTTMETPHI,  KOTOPBIE  HEMOCPEICTBEHHO  H3MEPSIOT  MOITHOCTB
ANEKTPUUYECKOTO ToKa B Ienu. OHM OBIBAIOT aHAJIOTOBBIE M Iu(poBeie. B
3aBUCHMOCTH OT cQepbl NPUMEHEHUs Yy HHUX pa3luydaloTcs Mpeaesl
n3mepenns. Ha mpaktike paOoTy 3/IEKTPHYECKOTO TOKa H3MEpPSIOT
CHeLuanbHBIMU IpuOopamMn — c4érankamMy. CUYETUMKH 3IIEKTPOIHEPTUH
MOKHO BUJIETh B KAJKIOM JIOME.
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Pucynox 1.
[Noaxmo4YnM K ey 1o 0YepeH JIBE JTAMITIOUKN HaKaJTMBaHU, CHadaIa
OJIHY, 3aT€M JAPYTYI0O U M3MEPUM CHIy TOKa B Kaxnoi n3 Hux. OHa Oyner
pa3HOM.

Pucynox 2.

Cuuia TOKa B JJaMIIO4Ke MOIHOCTBIO 25 BaTT Oyzaer cocraists 0,1 A.
Jlammouka morHOCTHI0 100 BaTT MOTpEOIseT TOK B YeThIpe pasa OoJibliie
— 0,4 A. HanpspkeHre B 3TOM SKCIEpUMEHTe Hem3MeHHO u paBHO 220 B.
Jlerko MOXHO 3aMeTHTb, 4TO Jamrioduka B 100 BaTT cBeTUTCS ropaszo spue,
yeM 25-BaTTOBas JIaMIIOYKa. JTO MPOUCXOJUT OTTOTO, YTO €€ MOIIHOCTb
Oosibie. Jlammouka, MOIIHOCTH KOTOpOH B 4 pa3a Oosblue, morpediser
B 4 pa3za OoJplie ToKa. 3HAUUT:

MOIIHOCTD NPSMO MPOMOPLUOHATIBHA CHJIE TOKA.

Uto npou3ouiET, eciau OJHY M Ty XK€ JAMIIOYKy IOACOCAMHUTH K
MCTOYHHMKAM pa3IMYHOro HampspkeHus? B JaHHOM ciydae HCIOJIb3yeTcs
Hanpspkenne 110 B u 220 B. PaccyntaB MONIHOCTh JIAMIIOYKH B KaXIOM
ciy4yae, JellaéM BBIBOJl, YTO IIPH YBEJIMYCHHH HANpsOKeHUs B 2 pas3a
MOIITHOCTH YBEJTMUMBaeTCs B 4 pasa.
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Pucynox 3.

MOKHO 3aMETHUTb, YTO MPH OOJIBIIEM HAIPSKCHUH JTAMITOUKA CBETUTCS
sipue, 3HAYUT, B ITOM ciy4ae e€ MOIIHOCTh OyneT Oombiie. Cie0BaTeNbHO,
MOIIIHOCTh 3aBHCHUT OT HAIPSIKCHHUS.

He ciregyeT myTath 3Ty MOLTHOCTH C HOMHHAIBHOM MOIIHOCTBIO JIAMITBI
(MOIIIHOCTh, HA KOTOPYIO paccumTaHa Jamia). HoMmMuHanIbHAs MOIIHOCTH
JaMIbl (a2 COOTBETCTBEHHO, TOK YEpe3 HHUTh Hakala W e€ pacuyéTHOe
COINPOTHBIIEHUE) YKa3bIBACTCS TOJIBKO JUIS HOMHHAIBHOIO HAIPSKCHHS
namIrbl (yKa3aHo Ha OajuIoHe, [IOKOJIE HIIH YIIAKOBKE).

PaccMOTpHM  HECKOJIBKO IIPUMEPOB  HOMHHAIBHOW  MOIHOCTH
ObITOBBIX TPHOOPOB: KanbKyssitop - 0,001 BT, namna nueBHOro cera — 15-
80 Bt, namma nakamuanus — 25-5000 Bt, xommerotep — 200-450 Br,
anektpuueckuii waHuk — 650-3100 Br, meuiecoc — 1500-3000 Br,
ctupaibHas Mamuna — 2000-4000 Br.

Hcxons U3 BCEro BhINIECKA3aHHOTO, MOXKHO C/IEIATh BBIBOJ O TOM, YTO
3HAHHE MOIHOCTH YEJIOBEKY HEOOXOMMMO B JKU3HH JUIS TIOJIb30BAHUS
JIEKTPUUSCKUMU PUOOpPAMH, JUISl TOTO, YTOOBI Ballla ObITOBAS TEXHUKA HITH
npubop HE Cropeid HpU BKIIOYCHWH BUIIOK B PO3ETKY, Belb Yy BCeEX
npubopoB ecTh HOpMa B BT, KOTOPYIO HYXHO COOIIOaTh B LENAX
CcOOCTBEHHOM M 00IIECTBEHHOM O€30IMaCHOCTH.

Jlutepartypa
2. I'paués A.B., Iloroxes B.A., Buminskosa E.A. ®usuka: 8 xiacc:
y4eOHUK IS ydamuxcs oO0Ieo0pa3oBaTelbHBIX OpraHu3anuid. — M.:

Benrana-I'pad, 2018. — 320 c.: w1 — (Poccuiickuii yueOHUK).
3. Ilepbimkua A.B. ®@usuka. 8 k.. Yueb. Jlns oOmieoOpasosar.
Yuapexaenuid. — 5-e uzn., crepeorun. — M.: [lpoda, 2003. — 192 c.: un.
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OCOBEHHOCTH METOJUKHU OBYYEHMUSI ®U3NKE B
KJIJACCAX TYMAHUTAPHOT O TPODNJIA

3abota 0 HanboOIeEe TOJHOM YIOBIETBOPCHUH HHTEPECOB JIMYHOCTH U
HEOOXOMUMOCTh TOATOTOBKM  KaApOB JUIS  pa3iiMIHBIX  obOjacteit
JESATeTbHOCTH TpeOyeT CBOCBPEMEHHOTO BBIABICHHUS W Pa3BUTHS TeX
MOTEHIHAIBHBIX CIIOCOOHOCTEH, KOTOPBIE HMEIOTCS Y KaXKIOT0 peOCHKA.

OnuHakoBOe Ui BceX o0OIee cpefaHee 00pa30BaHUE —SBISACTCS
HEOOXOJMMBIM YCIIOBHEM JUIS BBISIBICHHS W DPa3BUTHS 3aJaTKOB H
CrocoOHOCTeW, HO HE JOCTaTOYHBIM, TaK KakK HE TapaHTUpyeT HX
MHTEHCUBHOTO U MaKCHUMaJIBHOTO pa3BUTHs. HeoOXoauM MHIUBULYaTbHBIN
MOJXO0 K KQXK/IOMY YYaIlleMycs, ydeT ero JIMUYHBIX CKIIOHHOCTEH, HHTepPEeCcOoB
U BO3MOXHOCTEH. B HacToslnee Bpems IIKOJbHAs HayKa BHOBb IIPUIILIA K
OCO3HAaHHMI0O HEOOXOJWMOCTH TaKOH OpraHu3alud OOYYCeHHs, KOTOpas
YAUTHIBACT WHIWBHUIYyaTbHEIC 0COOCHHOCTH YYaImuXCst -
muddepernrpoBanHoro oOyuenus. M ogHO# U3 (opM Takoro OOydeHHS
SBIISICTCA TPOQIIbHOE - 00ydYeHHe B CIIEIHANBFHO CPOPMHPOBAHHBIX HA
OCHOBE HWHTEPECOB, CIIOCOOHOCTEH H TPOQPECCHOHANBHBIX HaMepeHUH
yYalMxcs KJaccax II0 HECKOJBbKO pAa3iMYHBIM Y4YeOHBIM IIIaHaM B
3aBUCHMOCTH OT tipodust [1].

B cBs13u ¢ 3THUM BO3HHKaET npobieMa mepecMoTpa CoAep kaHus Kypca
(hM3MKH, B 9ACTHOCTH, M METOJIOB €T0 MPETOAaBaHus B KJIACCAX Pa3IMIHBIX
npoduineit. Oco6oro BHIMaHUS 3aCIyXKHBaeT oOydeHune (GU3UKE YIaITuXCs
TeX KJIAacCOB, B KOTOPHIX O3TOT TNpeIMEeT He SBIAeTCSd HPOQHILHBIM, B
YacTHOCTM — B TyMaHMTapHbIX kiaccaX. K rymaHuTapHOMYy npodmiio
0o0y4yeHHss OOBIYHO OTHOCAT TE€ KIJACCH, B KOTOPBIX MNPOQUIEHBIMU
IpeIMETaMHt SBIISIOTCS JINTEPaTypa, I3bIKU, UCTOPHSL, PUIOCODUSL.

B knaccax ryMaHMTapHOTO mnpoduias 0OydYeHHS NPHOPUTETHBIMU
JUCLUIUIMHAMY  SIBJISIOTCSL JINTEPATypa, S3BIKH, HCTOpHs, (uinocodus.
[Iporpamma 1o ¢u3MKe B TaKUX KJ1accax JOJDKHA CYIIECTBEHHO OTJIMYATHCS
OT MPOTPAMMBI JIJIsI KIIACCOB, B KOTOPBIX r3nKka — MpoQUIbHBINA peameT [2].

I'ymanuTapHbI{ CKIIaJl MBIILICHUAS OTIUYACT:

1) oOpa3HbIii, acCOIMATHBHBIA XapaKTep MBIILICHUS B TPOTHBOBEC
abCTPaKTHO-JTOTMIECKOMY MBIIUICHHIO COBPEMEHHOI HAyKH;
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2) munupyrorasi posib CyObeKTUBHOTO, SMOLMOHAIBHOTO B TIPOTHBOBEC
00BEKTUBHOMY XapaKTepy €CTECTBO3HAHMS;

3) TOBBINICHHBII WHTEpEC K pPONM 4YeJoBeKa B MHpE B
MIPOTUBOIIOJIOKHOCTh €CTECTBEHHOM, TO €CTh HE 3aBHCSAIICH OT YeJoBeKa
OpHEHTALIMH €CTECTBEHHBIX HayK;

4) IpUOPHUTET TBOPUYECKOTO, ICTETHUECKOTO Hayania, a He JIOTHYECKH
MIOCTIEIOBATENBHOTO ITOCTPOSHHS HAYIHBIX OOBEKTOB ¥ MOHATHI [3].

To ectp, Kypc (GU3UKH U KIACCOB T'YMAaHUTApHON HANpaBICHHOCTH
JOJDKEH  JONOJIHUTH €T0  ©CTECTBEHHOHAYYHBIM W  TEXHHYECKUM
coJep)KaHWEeM, YTOOBI TO3BOJHUTH T'YMaHHTAPHOMY OOpa30BaHHUIO OBITh
OOIIEKyIbTYPHBIM ¥ COBPEMEHHBIM.

AHanu3 U 0000IICHHE NPUBEACHHOTO BBIINIE KPAaTKOr0 MaTepualia
MO3BOJISIIOT C(OPMYJIMPOBATH BBIBOJL O TOM, YTO CYIIECTBYET IIPOTHBOPEUUE
MEXAY y’KE BBEJCHHBIM B IIPAKTHKY PaOOTHI MIKOJIBI TU((epeHIIMPOBaHHBIM
oOyueHreM (u3uke U c1aboi Pa3pabOTAHHOCTHIO TEXHOJOTHH O0Yy4eHUs
¢u3KMKe yyanuxcs KIacCOB T'yMaHHUTapHOTO NPOQMIS,, YYUTHIBAIOIINX
crenuPUKy yueOHO-ITO3HABATEIBHOW JNEATCIBHOCTH  YYal[UXCS OTHX
KJIaCCOB, YTO ONpenelsieT aKTyalbHOCTb TeMBl HcciienoBanus [4]. Bomee
ycriemHas peanusanusi pa3pabOTaHHBIX K HACTOSIIEMY BPEMEHH METOANK
o0ydenust Gpusnke B Kiaccax TyMaHUTAPHOTO MPOQHIS TpeOyeT BhIACICHUS
U ydeTa B MPAKTHKE HIKOJBFHOTO O00y4eHMs HEOOXOMMMBIX M JIOCTATOYHBIX
YCIIOBUH  JIOCTIDKEHHS OOYYalOIIMMHCS  IUIAHUPYEMBIX — Pe3yJbTaToB
OCBOCHUSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl 110 QU3HUKeE.

Jlutepartypa

1. JpsaxoBa, E.A. Meroanka mpemnogaBaHusi (U3NKKM B Kiaccax
TYMaHHUTapHOTO MpomIsi: AUC. KaHJ. e, Hayk. — M., 2002. — 180 c.

2. Meronuka oOy4eHuss (QU3NKH B CpegHed IKone [DIeKTPOHHBIH
pecypc]. Pexmm nmoctyma: http://fizmet.org/ru  (mata oOpamieHwus:
20.10.2021).

3. Kazannena, A.b. ®usuka s Oe3Hane:KHBIX Tymanurapues / A. B.
Kazannesa. — Mocksa: ACT, 2021. — 288 c.

4. Xyropckas, JI.LH. OcHoBbl 00yuenus ¢pusuke. YuebHoe rocodue mo
Kypcy "Metoanka npenojaBaHusi GU3UKH" VIS CTYAEHTOB CHEINATbHOCTH
H 02. 01./JI. H. XyTopckas - I'.: 2000. - 185 c.
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MOJIEJIb TOHKHA BOOPY)KEHUI PUYAPJCOHA

BoeHHble KOHQUIMKTBI W BOWHBI COIIPOBOXKJAIOT YEJIIOBEYECTBO Ha
NPOTSHKEHUN BCETO MyTH Pa3BUTHs. MaTeMaTHYECKHE MOJAEIN HO3BOJISIOT
CIPOTHO3MPOBAaTh TOBEICHWE PAacCMaTPUBACMBIX IPOIECCOB M SBICHHUM.
PaccmoTpuMm Monenb sBISETCS TOHKM BOOpyXeHuUd Puuapacona. Ona
OIIMCHIBACTCS CUCTEMOW NG PepeHIINaIbHBIX ypaBHEHHH

dx
——=ay-mx+r,
dt

d

Y bx—ny +s,
dt

rae  X(t) m y(t) —3aTparel OBYX rocymapctB Ha BOOpYXKeHHE, aum b —

)

KOO (QHUIMEHTEI PearupoBaHus TOCYIapPCTB Ha YBEIMYECHHUE WM CHUKCHUE
BOOPYKEHHOCTH JPYroro rocymapctsa, Mu N — ko3 HUIMEHTH YCTaIOCTH
CTOPOH OT KOH(JIMKTA;, I'M S— Mepa MHPOIIOOHBOCTH U BOMHCTBEHHOCTH
rocymapcts. Pemenust cucremsr (1) X(t) u y(t) onpenenstorcs HaganbHBIMA
3HAYEHUAMH X, U Y, .

Bo3MOXHBI cleyroIue cilyyay HOBeIeHHUs Moenu Pudapicona:
1. BeckoHeuHasi TOHKA BOOPYXKeHHH (mpu t —> 00, X —>00 u Y —>0).

2. Bzaumnoe pazopyxenue (mpu t >0, Xx—>0u y —>0).
3. PaBHOBecue BoopyxeHui(pr t >0 , X >X u y >y, rae (X;Y)

— TOYKa PaBHOBECHS).

O4eBHAHO, YTO TUHAMUKA MOJICI TOHKH BOOPY)KEHHUH, OIMMChIBaeMast
cuctemoi (1), 3aBUCHT OT IIECTH mapamMeTpos: a,b, m,n, r,s.

Ilpu (mn - ab) >0, To ecTb, KOTJ]a OTPAaHUYCHHUS TOHKH BOOPYKEHHI
JIOCTAaTOYHO BEJIMKH, TOH B CITydae arpeCCHBHON 1 MUPOITIOOMBOMN TTOJIUTHKHI

TPOUCXOIUT pa3opyKeHne rocymapcts. B atom ciryuae
1. ecmur<0u $<0, TO moNyduMm Ciay4aid B3aMMHOTO IOJHOIO

pasopyKeHus;
2. ecmur>0wus >0, o Oyzaer ciydaii CTaOMIBHOM CHTYAIIHH.

IIpu (mn—ab)<0, TO €CTh, KOTJa OrpaHMYCHHUS Ha TOHKY

BOOPYKCHUA MOOCTATOYHO MaJibl, TOHAXKC IIPpU HAJIUYUKU Y TOCYHAapCTB
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«ApYyXKearoOHOI» BHEIIHEH MONUTHKM MOXKET MPOMU30MTH BOOPY>KEHHBIN
KOoH(MIMKT. B 3TOM Ccity4ae

1. eciur >0 us>0, To HeM30EKHO MPOU30IIET HEOrPAaHUUECHHBIH
POCT FOHKU BOOPY>KEHHUI;

2. ecmur <0 us<0, To curyanus OyzaeT 3aBHCHMa OT HAYaIbHBIX
YCIIOBHUH.

I[octpoum Tpadukum pemieHHss MOJENd TOHKH BoopyxeHmit JI.
Puyapsicona juisi Cleayolux 3HadeHuii mapamerpos a=2,b=1, m=1,
n=15, r=0,5,s=1 c HauanbHbIMHU 3HaueHUsIMEA X, =0 u Yy, =1.

Pemenne nmomydeno B cpexe Microsoft Office Excel u mokasano Ha
pucyske 1.

35

30
25
20
15
10

5

3aTpaThbl Ha BOOPYXXeHne

0 Bpemsa, t

123456 7 8 9101112131415161718192021
rocyapcrBo X rocyAapcrso y

Puc.1. Pe3ynpTaT YnCIIeHHOTOPEIICHUS MOACTH TOHKHA BOOPYKEHUH (JI1s1
a=2,b=1, m=1,n=15,r=05,s=1u x,=0y,=1)

B aToM ciydae 06a rocyaapcTBa MpOBOASAT arpeCCHBHYIO BHEIIHIOHO
MOJINTUKY ((mn - ab) <0). I'padukn pucyHka 1, Mpu HATHYUHA TOYKH
paBHOBECHSI, IEMOHCTPUPYIOT HapalllMBaHUE TOHKH BOOPYKEHHH [UIs1 000MX
rocyaapcTs. M pe3yabTaToM Takoro MOBEACHHS TOCYIapCTB OyIeT BOCHHBIH
KOH(JIMKT.

PaccMorpum sipyroil cimy4yalh COOTHOIICHHS IIapaMeTpoB, KOrJa
(mn—-ab)>0:a=1, b=15, m=2,n=1, r=0,5,s=1 ¢ HauanbHBIMH
3HaueHussMH X, =30 u Y, =15. Jlns 9TUX 3HAYCHUIl YUCIICHHOE PELICHUEe

mozenu JI. PudapacoHa moka3aHo Ha pUCYHKE 2.
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35
30
25
20
15
10

3aTpaTbl Ha BOOPY>KEHMe

Bpems, t

1234567 89101112131415161718192021
rocyapcrBo X rocyapcrsoy

Puc.2. Pe3ynbTar yucieHHOrOpeeHsl MOAENIN TOHKA BOOPY>KEHU I
(HHH a=1,b=l,5, m:2’n:1’ r=0’57S:l XO :30 nu yO :15)

I'padukn pucyHka 2 AEMOHCTPHUPYIOT, YTO BHA4aje pPacdyeTHOTO
BPEMEHH TOCYAapCTBO X UYYBCTBYeT ce0si B 0E30IIaCHOCTH W CHMXKAET
pacxo/ibl Ha BOOPYXEHHUE, a TOCYAapCTBO Y — HapaimuBaeT. B pesysibrare

rpadMKy TEPECEKaroTCs, TO €CTh TOCYJapCTBA HAXOMATCS B COCTOSIHUH
paBHOBecus. Jlajmee rocyJapcTBO Y HE3HAUYMTENIBHOE BpeMs IMPOAOJDKAET

HapalnyBaTh 000POHOCIOCOOHOCTD, a 3aTeM 00a rocyapcTBa MOCTETIEHHO
CHIDKAIOT pacxXoibl Ha BOOpyXeHHe. B 3ToMm ciywae curyamust Oyzner
CTaOMIBHON ¥ BOCHHBIH KOH(MIMKT UCKIIOYaeTCs.

VY wmopemu JI. Puuapncona ecte cBOsS 00jacTh NMPHUMEHEHMS, U OHA
MOXET peajbHO NPEeACKa3bIBaTh BO3HMKHOBEHHWE BOEHHBIX JEHCTBHUIL.
OpHako OHa TPENCKa3bIBA€T BOWHBI TOTAA M TONBKO TOTAA, KOT/IAa WM
MPEIIECTBYET TOHKA BOOPY>KEHUSI.

Jluteparypa

1. Bosmumesa T.I'. MoauduiupoBanHas MOAETs BOWHBIMIN CPaKSHUS
W TOHKM BOOpYKeHHSI Ha ocHOBe Mojenn Jlotknm — Bonbreppa kak
MO/JIETIbKOH(POHTAIIK TOCY/JapCTB: YMCIEHHBIH 1 KaueCTBEHHBINH aHaIu3 //
WudopmanmonHOeob1IIecTBO: 00pa3oBaHKe, HayKa, KyJIbTypa U TEXHOJIOTHH
Oynymero. Bemyck 4 (TpyaerXXIII MexayHaponHoli 00beanHEHHON
Hay4dHOH KoH(pepeHuMn «MHTEepHET NcoBpeMeHHOe obmmecTBo», IMS-2020,
Cankr-IlerepOypr, 17 — 20 uronst 2020 r. CoopHuKHay4HbIX cTareit). — CII6:
Yuusepcurer U”TMO, 2020. C. 72-91.
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METO/JUKA OBYYEHHUA YHUBEPCAJIBHBIM YUYEBHBIM
JEUCTBUSAM 11O IPUMEHEHUWIO MOJAEJIBHBIX TEOPUU

CoBpeMeHHass TMOJNWTHKA B  00JacTH  OOpa3oBaHUSA  JUKTYET
HEOOXOIMMOCTh W3MCHEHHS TpeOOBaHWH K pe3yiabTataM OOyJYCHHUS
ydammxcs.  HoBele — TpeOoBaHHMA ~ OTpakeHBI B (belepaibHBIX
TOCyIapCTBEHHBIX 00pa3oBaTenbHEIX ctannaprax (PI'OC), 6asupyromuxcs
Ha TPHUHIUNAX CHUCTEMHO-JCITEIBPHOCTHOTO MOAX0na. JlesTenbHOCTHBIN
MOJIXOA TMpennojaraer, 4ro YydJamuiics TOJDKEH OBIAAETh HE TOJIBKO
CUCTEMOM MPeAMETHBIX 3HaHH, YMEHUIL, HO ¥ ONpeIeIEHHBIMHI CIIOCO0aMHU
nesitebHOCTH €O 3HaHUsAMH. DPI'OC OCHOBHOTO W CpEAHEro O0OIIero
00pa30BaHuUs yCTAaHABIUBACT PE3yJIbTAThl 00y4YCHHUs (PU3KMKE B BUJE CIIUCKA
c(OPMUPOBAHHBIX Yy Yy4YallUXCS YMEHHWH, CBS3aHHBIX C NPUMEHEHHEM
TIOJTYYCHHBIX 3HAaHUN IJid peHICHUA (bI/I?)I/I‘IeCKI/IX 3ajga4, 00BSICHEHUEM
(u3NIecKUX SBICHUN B TIPUPOJIC ¥ IOBCETHEBHOM KU3HM.

Ecimu ¢ sMmuprdecKiM MBIIUICHHEM Jiejla Ha MPaKTHKEe 00CTOAT He TaKk
HETUIOXO, TO PAa3BUTHE TEOPETHYECKOTO MBINUICHUS OCTaBISAET JKEIaTh
JYYIIero, HECMOTPS Ha TO YTO JUIA 3TOTO €CTh B IIKOJBHOHN Mporpamme o
¢u3nKke XOopommrMe BO3MOXHOCTH. TeopHs CTpOCHHs BelIecTBa Ha
MOJIEKYJIIPHOM YPOBHE H3y4aeTcs ¢ caMoro Havana 7 kiacca. Ha ocHoBe
3TOU TCOPUHN YYCHUKHU JTOJDKHBI YMETH 0OBLICHITD KOHKPETHBIC )KU3HCHHBIC
CUTyallud, CBsI3aHHBbIE C JaBJIGHWEM, TEeIUIOBBIMH Tmporeccamu. C
AJIEKTPOHHOW TEOpHer 3HAKOMSTCS ¢ 8 Kiacca, a 3HAYUT, MOSBISIETCS
BO3MOKHOCTE OOBSICHSITH QJICKTPHUUCCKUEC ABJICHUA.

MBICIUTENBHBII NpOLIECC AKTUBU3UPYETCS KaK IpPU BKIIOYEHUM B
JIESITENIbHOCTD MO CO3/IaHHUI0, TaK U B AESITEIbHOCTD 110 IPUMEHEHUIO 3HAaHU .
Kakum BupaM faedTeNbHOCTH MO NPUMEHEHHUIO 3HAHUM TEOpETHYECKOro
ypoBHs Hajo HayuuTh? Tak Kak HazHadcHHE JHOOOH TeOopHU — OOBACHSTH
NPUYMHY SIBJICHUM M NpeJCcKa3blBaTh HOBBIE SIBJICHHS, TO OSTH BHIBI
JeSITeIPHOCTH M OYIyT a/IeKBaTHBI 3HAHUSM TEOPETUIECCKOTO YPOBHSL.

HecMoTpss Ha TO, 4TO B MCUXOJOTMUECKOH TEOPUU AABHO BBISBIICHBI
YCJIOBHA OpraHu3anunu HpO}IyKTHBHOﬁ JACATCIIBHOCTH 110 TNPUMCHCHUIO
3HAHWH, HATIPaBJICHHOW Ha OBJIaJicHHe 0000IMEHHBIMU CIIOCO0AMHM JSHCTBHI
€O 3HaHUSMH, Ha MIPAKTUKE XK€ OCHOBHBIM METOIOM (OPMHUPOBAHUSI YMEHHI
10 IPUMEHEHHUIO 3HAHUHN O0CTAETCS METOJI «I10 00pa3Iy», CIIOCOOCTBYIOIINN
TOJIBKO (DOPMATFHOMY YCBOCHHIO 3HAHWK M PA3BUTHIO Y yYaIIUXCs JIUIIB
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MPOJYKTUBHOTO MBIIUIEHHS. DTO, 0€3yCIOBHO, HE MO3BOJISIET KaUE€CTBEHHO
MOBBICUTH ~ YPOBEHb YCBOGHHMS 3HaHWH, TpeOyeMblii cTaHgapTaMu
0o0pa3oBaHMs, U KaK CIIEJCTBHE PEIINTH 3a1auy OoOy4deHHs 000OUIEHHBIM
criocobam jeiicTBuii, Meronam mo3HaHus, kak tpedyer ®I'OC. Oxpna u3
OPUYMH TaKOTO IMOJIOXKEHMs, Ha Hall B3INIAJ, HEYMEHHE YUMUTENIIMU
IPUMEHUTh TICHXOJIOTHYECKYI0 TEOPHIO JEATEIBHOCTH (B YacTHOCTH,
teopuro [1.51.T anmpniepiHa) Ha KOHKPETHBIX YPOKAX, OTCYTCTBHE KOHKPETHBIX
JOCTYIIHBIX METOIWYECKHX pa3paboToK A yuurened ¢usukd. ITO
00yCIOBMIIO BRIOOP IIETTH HAIIETO HCCIICJOBAaHUS - pa3paboTaTh METOAUKY
o0yueHHs yJamuxcsi 0000MEHHBIM CIIOCO0aM ACUCTBUIA MO TPUMEHECHHUIO
MOJIETIbHBIX TEOPUH HAa OCHOBE NpuHUMNOB Teopuu I1.5. I'anpnepuna.

Ilo HamemMy MHEHHIO, OOpTaHM3aLUs JESATEIBHOCTH YyYalluXCs II0
NPUMEHEHUIO MOJEJIBHBIX TEOpHH OyIeT crnocoOCTBOBATh (HOPMHUPOBAHHUIO
0000IEHHBIX CIIOCOOOB JEATENBHOCTH, W TOBBIILICHUIO YPOBHS YCBOCHHUS
3HAHWM, €CJIM yUYUTEIb:

1) momoraer y4arumcsi 0CO3HATh IIeNIb U HEOOXOAUMOCTh OBJIACHUSI
JIESITETIBHOCTBIO IO MIPUMEHEHHIO MOJICIIBHBIX TEOPHiA;

2) momoraer coctaBuTh 0000mmeHHBIH crmocod (OO[), mcxons wu3
aHaIM3a COJIepKaHHs JESATEIBHOCTH M OIHUpasich Ha OOLIME JIOTMYecKHe
CXEMBI JIeTeNIbHOCTH;

3) opraHu3yeT BBIIOJHEHHE JIEITEILHOCTH B COOTBETCTBHH C 3TallaMy
[1.51. T'anpniepyHa ¢ 1EIBI0 OBIAJCHUS 0000IEHHBIM CIIOCOOOM.
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MOJEJb PACITIPOCTPAHEHUSA 1IMIEMHUN

CroBa «IaHAeMUs», «IMUJIEMHUSD OKa3aJId 3HAYNTEIbHOE BIUSHHUE Ha
Hallly )KU3Hb B 21 Beke, M0TOMY OBUIO OBI aKTyalbHO PACCMOTPETH OAHY U3
MoOJIeNIel pacTIpOCTPAHEHHUS HICMHUH.

MaremMaTHyecKoe ONMCAHUE PACTIPOCTPAHEHHS MUAEMHUHA HAYaIoCh C
paborer Hanmdnsa bepuymm B 1760 romy. OH BhepBble MPUMEHIIT
MaTeMaTHYeCKUH aHAIW3 Ul M3Y4eHHs HHGEKIMOHHBIX 3a00NeBaHUH M
OILIEHHUBAJI C €r0 MOMOMIBIO 3()(PEKTUBHOCTD PA3TMIHBIX CIOCOOOB IPUBUBKU
MIPOTHUB OCIIBI.

HauGonee u3BecTHass W mapaurMaTHyeckas MOJAENb — 3TO MpoCTast
mozens SIR: Susceptible (BocmpuumumBeie k 3aboneBanuio), Infected
(3apaxennbie) u  Recovered/Removed  (BbuteuuBIIHECS/yMEpIIIHE).
[peamnonaraercs, 4To BOCIPUUMUHUBBIE JIIOAN 3200JIEBAIOT, IIOCIIE Yero, JTU00
BBI3JIOPABIUBAIOT U TOJY4YalOT UMMYHHTET, OO0 (B ciydae QarambHOM
STMHAEMHUH) YMHUPAIOT.

OTa Moziesb onMchIBaeTCst TpeMs I depeHnanIbHBIMA YpaBHEHUSIMU:

as __ st

dt N’

dil sl

e _p, @
RIS
dr

— =4I,

e

rae N - o0Imas YuCIIEHHOCTh MCCIeAyEeMOU MOMyJISAIMY U OHA TIOCTOSTHHA B
TEYeHHe BCero BpeMeHH MogenupoBaHus N =S (t)+ | (t) + R(t) , 1>0.

[Tpu sTOM 10711 MHOUIMPOBAHHBIX HAMHOTO MEHbIIE OOIIEH YHCICHHOCTH
nonyssanun | << N .

[MpousBoaHble QYHKIMH S(t), | (t) u R(t) OTIPEJIETISIOT CKOPOCTh

nepexojia ocobel MOImysiuuK W3 OJHOM Tpynmbel B apyryto. IlepBoe
ypaBHeHHE cucTeMbl (1) oTpaxkaeT cKOpocTh yOBUIH 0COOEi NOMyIISINH U3

SI
IpyINIBI BOCHIPUUMYMBBIX K 3a00JIeBaHUIO ( —& W) B TpymITy 3a00JIeBIINX,

MOCJIe KOHTAKTa C MOCICAHUMH. BTOpoe ypaBHEHHE — OTpakaeT CKOPOCTh
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SI
MOTMIOJIHEHUST TPYIIBI 3a00JIEBIINX (aﬁ) 3a c4eT TeX 0co0Oel, KOTopble

VIUIM M3 TPYNNbl BOCIPUUMYMBBIX K 3a00J€BaHHIO W COKpAIICHHS
uyncnenHoctH rpynmsl (—f1 ) 3a cuet nepexo/a ocobeil MOMmyJISLIHK B TPYIIITY

BBUICUUBLIMXCS/yMepInX. Tperbe ypaBHEHHE — OTpakaeT CKOpPOCTb
MOMOJIHEHHsT TPYIbl BbUleuuBHIMXCs/yMepiinx ( Sl ) 3a cuer ocobeit

YIIEIIINX U3 TPYMIIbI 3a00JI€BIINX.
Mojenb pacpocTpaneHus snuaeMus (1) 3aBUCHT OT IBYX apaMeTPOB
a u f.Tne a— 310 3(hexTUBHAS YaCTOTa KOHTAKTOB JTAHHOM OMYJIALMN

BO Bpemst snuaemun. Kosdduiment £ mnokasbBaeT Kakas 4acTh OOIIEro

YHcia KOHTAKTOB B €IMHUILY BPEMCHH IIPUBENa K 3aPAKCHHIO.
PaccmoTpum 3agaqgy 0 pacnpocTpaHeHHH MUIAEMHUH
MH(EeKUHOHHOr0 3200/1eBaHUS B pAMKaX OJHOH nomyasiuuu. J1jis 3Toro

3a1aMM HavaabHbIe 3Hauenus ycaosue S(0)=1036469, 1(0)=9535n

R(O) =0 (BbuIEYUBHIMXCSA 0COGEil MOMYJISIIIMM B HAYAJIbLHBIE MOMEHT

oTCcueTa BpeMeHHU HeT), 3Hayenuss kodpduuuento « =0,00000093 u
£ =01.

Pemenue nosryueno B cpene Microsoft Office Excel u nokazano na
pucyHke 1.

1200000
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200000

0 W

0 5 10 15 20 25 30
—@— BOCNpUUMY 3aparkeHHble BbIObIBLUME

Puc. 1. ﬂI/IHaMI/IKa YHUCJIICHHOCTU PACIIPOCTPAHCHUU ITTUACMUU.

ITo rpaduky prcyHka 1 BUAHO, 4TO C TCUCHHEM BPEMCHH YHCICHHOCTh
BOCTIDHMMYHBEIX K 3a00JIEBaHUIO OCOOEH pe3Ko MajaeT, a 3aTeM U BOBCE
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CTaHOBHUTCA paBHOﬁ HYJIO. HpI/I OTOM B IpyHnIe «3apaXCHHBIC» BHaA4aJiC
Ha6J'HOHaCTCSI pe31<1/1171 CKa4€K YHUCJICHHOCTHU oco6e171, a 3aTCM UX YHUCJICHHOCTb
IIOCTCIICHHO CHMXKACTCA. Fpa(i)mc TpyIIbl «BBLIOBIBILIHAX OTpaXacT, 4YTO K
KOHIY pPacyY€THOI'O BPEMCHH BCC ocobu paCCManPIBaeMOﬁ nomyJjidanuun
NEepeHECIN 3a00JIeBaHUE.
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KOMIIETEHTHOCTHBIN OJIX0/1 B U3YUEHUU SAJIPA
®U3NYECKOM TEOPUUA

[Ipomecc oOpa3oBaHUs MPEACTABISAET COOOM ABIKCHHE JITUYHOCTH B
coobmectBe. C 0THON CTOPOHBIL, YEIOBEK TUHAMUYCH, OH JABIDKETCS 110 Iy TH
MIO3HAHUS, pa3padaThIBaeT M COBEPIICHCTBYET WHAMBHUIYAIbHYIO CHCTEMY
mozeneit mupa. C apyroil CTOPOHBI, TUYHOCTh B OMPENEIEHHON CTETeHU
CcTaThu4yHa, CTAHOBUTCSA HEOTHhEMJIEMOHN YaCThIO Cp€abl, TPUHUMAET HOPMBI,
00bryan ¥ mpuBBIYKK. CeroHs yCIEIIHOCTh caMopeaTu3aliy YelloBeKa B
001eCTBE BO MHOTOM 3aBHCHT OT CIIOCOOHOCTH pa3BUBATh M MPUMEHSThH Ha
IIPAKTUKE MTOJTYUYCHHBIC B O6p3.30BaTeJ'IBHOM YUYPCKACHUHN 3HAHUA U HABBIKH.
B MopepHu3aiuu 00pa3oBaHus CTaBUTCS 3a1a4a (POPMUPOBAHUS KITFOUEBBIX
KOMIIETEHTHOCTEH, KOTOpBIC MPEACTABISIOT COOOW IEIOCTHYIO CHCTEMY,
BKJIIOYAIOLYI0 3HAHUS, YMEHHS, HABBIKH, OIBIT CAMOCTOSITEIbHOM
JESITEIPHOCTH M JINYHYI0 OTBETCTBEHHOCTh 00YYarOIUXCS.

KoMneTeHTHOCTHBIA MOAX0A — OTO TMOAXOA, AKLUEHTUPYIOLIUH
BHUMAaHHE Ha pe3yJbTare O0pa3oBaHMs, NMPHUYEM B KadeCTBE pe3yibTara
paccMaTpuBaeTCs HE CyMMa YCBOSGHHOHW WH(pOpMAammu, a CIOoCOOHOCTh
YeNoBeKa JCHCTBOBATH B PA3IMYHBIX POOJIEMHBIX CHTYaIlHsX.

KoMIeTeHTHOCTHBINM TOAXOJ BEIPAXKAeTCS B PEIICHHUH CIIEAYIOMINX
OCHOBHBIX 3a/1a4:
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e peanu3anus CTPYKTYpBI JIeSATEIIBHOCTH c HO3ULUU
KOMIIETCHTHOCTHOI'O IIOJX0/a;

e juddepeHnmanys COAEpKaHUS IpeAMeTa, obecrnednBaromas
0CBOEHHE 0a30BOT0 U MOBBIILICHHOT'O YPOBHS 00YUEHHUS;

e 0TOOp CPEACTB, METOJOB, IPUEMOB, HCIOJIB30BAHUE TEXHOJIOTHH,
00ecIeYNBaOMINX AEATEIPHOCTHBIN MOIX0/ B 00Y4IEHHH;

e co3maHNe OOBEKTUBHOW CHCTEMBI MOHUTOPHHTA.

Wmeercst nBa ypoBHS (DU3UUECKOTO 3HAHUS: OMIUPHUYECKUHA H
TEOPETHYECKUNA. DOMIUPUYECKUI BKIIIOYAET JAHHBIC OIBITA, SMIUPUYECKUE
MOHATHS, 3aKOHBl M 3aKOHOMEPHOCTH. H3ydas (pu3ndecKkue sBICHHS,
(hopmupyeT HaOOp IKCIIEPUMEHTA, 3aTEM €0 aHATU3UPYET, ONMCHIBAET, U HA
OCHOBE 3TOro (POPMHUPYIOT 3aKOHBI M 3aKOHOMEpHOCTH. Teopermueckuit
BKJIIOYAET TEOPUH, UACH U TUIIOTE3bI.

dusnyeckas TEOpUs — 3TO TEOPETUUECKUE 3aKOHBI, IPEACTABICHHBIC B
BUJIC MaTEMaTUUYECKUX YPABHEHUI, KOTOPBIE OIUCBIBAIOT JAHHbIE SIBJICHUS.
®dusnyeckas TEOpUsl BBIACIAET CTPYKTYPHBIE YacTH, TAKME KaK OCHOBAHMUE,
PO H CIIEACTBHUE.

Slnpo TeopuM TPENCTABIAET CHUCTEMY OOIMX (QyHIaMEHTAIbHBIX
3aKOHOB, BBIP@XKAIOIMIMX B MaTeMaTHYECKHX YPaBHEHUSX CBA3H MEXIY
Hay4YHBIMH HOHATUSIMH. B TO k€ BpeMs 3aKOHBI, BXOIAIINE B PO TEOPHUH, —
3T0 0coOble (HU3MYECKHE 3aKOHBI-IPUHOMIBL. PaHr, cratyc W ycioBus
HNOIY4YEeHHsI STUX 3aKOHOB MPHHIUMHMAIBHO OTIUYAIOTCS OT 3aKOHOB,
OTKPBIBAEMBIX OINBITHBIM NyTeM. B ucropum (U3MKK CrelHanbHbIX
9KCIEPUMEHTAIbHBIX YCTAHOBOK JUJISl UX OTKPBITHS HUKOI' 1A HE CO3/1aBaJIOCh.
OKCIIepUMEHTAJIFHOM, ONBITHOW 0a30i TEOPETHUECKHX 3aKOHOB SIBISIETCS
yeJoBeuecKasl MPaKTHKa BO BCeil cBOEH LENIOCTHOCTU U COBOKYyHHOCTH. C
MOMOIIBI0  TEOPETHUECKUX  3aKOHOB B  MaTeMaTHuecko  dopme
3aIMCHIBAIOTCS IPUYMHHO-CIICJCTBEHHBIE NPUPOAHBIE CBSA3U U TEM CaMbIM
0OBsCHSIETCS MOBEJCHUE HACATN3UPOBAHHOTO 0OBbekTa. [Ipn 0OBsicHEHNH
PacKpBIBAIOTCA IPUPOJA U IIPUYMHA BOZHUKHOBEHUS NIPUPOJHOIO SBJICHHUS,
3aKOHOMEPHOCTH €r0 CYLECTBOBAHUS.

B 10 xe Bpems QpyHIaMeHTaIbHbIE 3aKOHBI (PU3NUECKON TEOPUH — ITO
3aKOHBI-0000IIEHNs, U3 KOTOPBIX, KAK U3 aKCHOM I'€OMETPHUH, HOIyJaroTCs
MHOT'OYHCIICHHBIEC 3HAHUS-CIECTBHS (BBIBOJIBI).
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9TAIIbI PEHIEHUSA 3AJAY C TIAPAMETPAMUA

3amaun ¢ mapaMeTpaMu SBIIOTCS CYIIECTBEHHON M Ba)KHOH YacThIO
COIlep)KaHUsI MaTeMaTHIECKOTO OOpa30BaHUS HA CETONHALIHUN NeHb. s
pemreHus 3agad ¢ TMapaMeTpaMu 00ydJaromuMcs HEOOXOIUMBI: 3HAHUS
CTaHOApTHBIX ~ METONOB  PpEIICHWH  HEpPaBeHCTB W ypaBHCHUH;
BHUMATEIBHOCTh M aKKypaTHOCTh B IEJISAX MPEIOTBPAIICHHUS TOTepH
peIleHwit; yMEHHe JJis MPOBEACHUS, B JOCTATOYHOW  CTCICHH,
Pa3BETBIICHHBIX JIOTMYECKMX IIOCTPOCHUU. Bce BhIILIENEPEUUCICHHOE
TpeOyeT OT YYCHHUKOB O00Ie00pa30BaTEeIbHON INKOJBI 00Jiee pPa3BUTON
MaTeMaTHUeCKOH KyJIbTYPhI U JIOTHUECKOTO MBIIIJICHHS, B TO BpeMs, Korja
3a[auu ¢ apaMeTpaMH caMH CIIOCOOCTBYIOT UX Pa3BUTHIO.

WHorna mpouCcXoIUT TaKoe, YTO BBIMTYCKHUK IIIKOJIBI HE COBCEM MMEET
MIPEJCTAaBICHUS O pELICHWH 3aJad C [apaMeTpaMH, WIH HCIBITHIBAET
3aTpyAHEHUS Jake C CaMBIMH TIPOCTBIMH 3a/ladaMd JaHHOTO THIIA.
TpynHOCTH, B OCHOBHOM, CBSI3aHEI C TE€M, YTO PEIICHHE 32129 Pa3BETBISIETCS
BMeCTE C oTBeTOM [1].

3amaun ¢ mapaMeTpaMu OBIBAIOT 2 BUIOB:

1) 3amaum, TpeOyrOIHe HaX0XKICHHSI 3HAUCHHS BCEX MAapaMeTPOB, TIPU
KOTOPBIX peIIeHUs] ypaBHEHMS WIM HEepaBEHCTBAa OyIyT YHOBJIETBOPATH
3aJJaHHBIM YCJIOBHSIM;

2) 3amauym, TpeOymoOIIUe HAXOXKIEHUS BCEX OTBETOB pEIICHUS
HEKOTOPOTO YPAaBHEHHS WJIM HEPABEHCTBA.

K mpumepy 3amaua «Haiftu niensie pemenns ypaBHeHus x(a—4) = a+2»
OTHOCHTCSI K TIEPBOMY BHIY, a 3amada «Pemmrs ypaBHeHue (a—4)x = at2
OTHOCHTENIBHO X» — KO BTOpoMmy [2].

Ot yMmeHHH 00y4aromierocsi BBIIOJHATH AEHCTBUS C YpaBHEHHSIMH,
KOOpJMHATaMH, TEOMETPUYECKUMHM (urypamMu © (QYHKIUSIMH 3aBUCHT
YCIIEMIHOCTh B PELIEHMM 3ajad JAaHHOro Buja. Jns pemeHus 3amad c
napamMeTpamMH HeoOXOINMBI HE TOJIBKO T€ 3HAHUSI U YMEHHMS, KOTOpbIe ObUTH
MOJy4eHbl Ha NPOTSHKEHUM BCEro Kypca MaTE€MaTHUKH, HO TaKKe U YMEHHE
BBIJICNATH 3TAIBI PEIICHUS.

[lepeuncamM geThIpe 3Tama, BEIIOIHEHNE KOTOPBIX TOMOTYT IIPUNUTH K
OKOHYATEIPHOMY YCIEITHOMY pe3ysbTaTy [3].

1. 3HakOMCTBO ¢ ycioBWeM 3amauyd. Ha maHHOM »JTame ciemyeT
BBIICINTh ~ NPHU3HAKH  YCJIOBUS, HEOOXOOUMO  WM3YYHTHh  OOBEKTHI,
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(urypupylomue B 3a/1a4e, BHISIBUTB UX CBA3b JPYT C IPYTOM U C U3BECTHBIMH
o0beKTaMu.

2. Tlouck merona peuieHus M cocTaBieHHUe IUiaHa. Jlaneko He Bcerna
cpa3y yaaercst BEIOpaThb METOJA M YBUJIETH BO3MOXKHOCTH €0 IPUMEHEHHSI.
Jns sToro mHorma TpeOyercst BHIOM3MEHHUTH 3ajady, HOJy4HTh HOBBIE
CIICZICTBHS U3 YCIIOBHS, IPUMEHUTH H3BECTHBIE TEOPETUICCKUE TIOJOKECHHUS,
y4ecTh 0COOEHHOCTH 33/1a4H, BCTIOMHHUTE aHAIOTUYHBIC 33/1aHU, TPOSIBUTH
nmoranky. JleficTBUS ydaInerocs B 3TOM CIydae MOTYT OBITh TIPE/ICTaBICHBI B
MIPOM3BOJIILHOM (popme.

OTanm MoWCKa METO/Aa PEIICHHS W COCTaBJICHHUS IUIaHA COCTOUT H3:
TPYIIHAPOBKH, T00ABICHUS HOBBIX WICHOB B ypaBHCHUE WM HEPaBEHCTBO,
NPE/ICTAaBICHUS B BHJIE HM3BECTHBIX (OPMYIJ, NEpeHoca M3 OJAHOW YacTh
HEpaBeHCTBa WJIM YPaBHEHHUS B JIpyrylo, NpeoOpa3oBaHus, NMPUMEHEHHs
3aMeHbl, (OPMYJIUPOBKM YACTHBIX 3ajJay, yraJblBaHHs, IIOJyYCHUS
CJIEJICTBUM.

3. Ha srame peanuzanuy miaHa pemeHus IPOUCXOAUT OJTHAs IPOBepKa
MOJYYEeHHBIX PEIICHUH 3a7aydl pa3IMYHBIMH METOJaMH, CaMOIIpOBEpKa Ha
OCHOBE TCOPHH, BHITIOJTHEHNE OOPATHBIX ICHCTBHA.

4. AHanm3 pemieHHs W ero ymydiieHne. Ha maHHOM 3Tame paOoThI
YYeHUKaM CIIEAyeT OCO3HAaTh: B 4eM Obllla OCHOBHAS TPYTHOCTh TOWCKA
METOZa peIICHUs, YTO IIOMOIJI0O HAaWTH ero, Kak HCIOJIb30BaTh OMBIT
pelIeHAs B AaTbHEHUIIIEM.

Takum 06pa3om, MOXKHO CUHTATh, YTO PEUICHUE 3ajay ¢ MapaMeTpaMu
C OJHOI CTOPOHBI OTHOCHTCSI K 3JIEMEHTaM COAEP)KaHUS «YMETh pellaTh
YpaBHEHHS M HEPaBEHCTBa», a C APYroi CTOPOHBI, TPeOyeT ONMpeIeIeHHOr0
ypoBHA  cOPMHpPOBAHHOCTH  yMEHHMW  HaOmo0IaTh,  CPaBHHUBATH,
aQHATM3UPOBATh, BBLABHIaTh M IPOBEPATh TMIIOTE3bI, a TaKKe OIICHUBATh
pe3yIbpTaTHL.
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KAK PABOTAIOT IIOUCKOBBIE CUCTEMBI

B cetn MHTEpHET XpaHUTCA MHOXKECTBO CAaMOM pa3HOI WHpOpManuy,
HO, TIOCKOJIBKY €€ 00BEMBI TOCTOSTHHO PacTyT, HAUTH HYXKHOE OBbIBacT BeChbMa
HempocTo. B Takmx coydasx Ha MOMOIIb MOJIB30BATENI0 NPUXOIAT
MIOUCKOBBIE CUCTEMBL. [IOMCKOBBIE CHCTEMBI CTalld 4YacThlO HaIel
MOBCETHEBHOM KHU3HU. ExXKeTHEBHO, C MOMOILBIO MOMCKOBUKOB JIOAX HITYT
pasNuuHyl0 HMHQOPMAIHMIO, TOKYHAIOT TOBApbl, BBIOMPAIOT BHITOIHBIN
KPEIUT U UTIOTEKY, 3aKa3bIBAIOT €1y, IPOJBUTalOT OU3HEC U T.JI.

ITouckoBast cucremMa — 3TO AamNMapaTHO-NIPOTPAMMHBIA KOMILIEKC,
KOTOpLIﬁ npeaHasHauYCH JId OCYIIECTBIICHUA (byHKIII/II/I TIOWCKa B UHTCPHETCE,
U pearupyouil Ha MoJIb30BaTeIbCKUH 3aIpoc, KOTOPBIH OOBIYHO 3a7aeTCs
B BHJC KaKOW-JIMOO TEKCTOBOW (hpas3sl (MOMCKOBOrO 3ampoca), Bblmadei
CCBIJIOYHOTO CITMCKAa Ha I/IH(bOpMaHI/IOHHI)Ie HUCTOYHHUKH, OCyLHeCTBHHIOHICﬁCH
mo peneBaHTHOCTH [1]. ['maBHas mens J00OW COBPEMEHHOW IMOWCKOBOM
CUCTEMBI, 3TO BBIIaTh MAKCHMAJIBHO PpEIEBAHTHBIM M TOJIE3HBIA MJIs
MOJIb30BATENs] MOUCKOBBIA pPE3yIbTAaT, B YAaCTHOCTH, CalT, B KOTOPOM
MOJb30BaTeNlb  CMOXKET HAaWTH HYXHYI0 eMy HHGOpMaluio WIN
BOCIIOJIB30BaThCsl HY’)KHOU €My YCIIyTOM.

[Ipuniun paboTel BCEX IOMCKOBBIX CHUCTEM IIOYTH OIMHAKOBBIH.
HpOXOI[I/IT OH B TPpU OCHOBHBLIX JTala: CKaHUPOBAHUC, WHJIACKCUPOBAHHC,
1oKa3 pe3yibTaToB noucka. Ha arame ckaHupoBaHuUs, CHEUUATbHBIN
aJTOPUTM HU3y4yaeT BECh KOHTEHT B MHTEPHETE U NIBITAETCS] HAMTH HOBBIM CalT
HUIn yxe 0OHOBJIEHHBII KOHTCHT, a TAaKXC )IO63.BI/ITB €ro B MHACKC. HpI/I
WHACKCUPOBAHUU AJITOPUTM MBITACTCA ONIPEACTIUTh TEMATUKY caﬁTa, KaKko€ y
HETo COJEpXKAaHHWE M €CTh JIU 3alpelaroluil KOHTEHT, a TaKXKe aJrOPUTM
YMEET paclio3HaBaTh TEKCT M Meauadaiibl, HaxoAsIiuecs Ha CTpPaHHUIIE.
OnHUM CIOBOM, IIPHU UHJEKCUPOBAHUY, AITOPUTM MPOBOJUT MOJIHBIA aHATH3
KOHTEHTa, COJAEpXKallerocs Ha caire. DTam MOKa3a pe3ylbTaToB IOUCKA
MIPOUCXOJUT, KOIJa IOJb30BaTeNb BBEJI NMOMCKOBBIA 3ampoc. Ilpu stom
CHENMAaNbHBIN aITOPUTM MBITAETCS MOHSITH 3alIPOC, HE HA OCHOBE KIFOUEBBIX
CJIOB, @ HA OCHOBE €CTECTBEHHOTO s13bIKa [2]. I[Tpu BBOAE OIHOTO M TOTO K€
MTOMCKOBOTO 3aIllPOCa B Pa3sHBIX IMOMCKOBBIX CHCTEMAX PE3yJIbTAThl BbIIAYU
OyIyT OTIMYATHCS, MOTOMY YTO Ka)k[gas MOMCKOBAas CHCTEMA HCIIOIb3YET
CBOM aJITOPUTMBI PAHKHUPOBAHUSI.
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CoBpeMEHHbIE MTOUCKOBBIE CHUCTEMBI CIIOCOOHBI MPOU3BOIUTH IMOUCK
TaKoke ¥ rpaduyeckoit nHpopmarmu. B omiimume ot TekcToBOM MHpOpPMaIHy,
MOUCK TpahMUECKUX JOKYMEHTOB 3aTPY/AHEH XOTs ObI T€M, UTO rpaduyecKue
JIOKyMEHTHI MOXXHO ITPeoOpa3oBhIBaTh B pa3iinuHble (pOpMaThl U U3MEHSTH
MX pa3Mepbl, UTO JIeNIaeT 3aTPyIHUTEILHBIM UX MTPSIMON M MHAEKCHBIH TIOMCK
BBUJ/ly pa3ln4uus B HU3KOYPOBHEBOW opraHm3anuu. B oOmem cimydae He
TPYIHO IPEICTaBUTH, KAKAM 00pa3oM NPOU3BOAMUTCS PEBEPCUBHBIM MOUCK
m3o0pakeHnii. Kak n B ciyd4ae ¢ TEKCTOBBIMH MOWCKOBBIMH CHCTEMaMH,
MIOMCKOBBIE POOOTHI UCCIIEAYIOT IPOCTOPEI HHTEPHETA C IENBI0 HAXO0KACHHS
pa3nuuHbIX H300pakeHWH. Takxke, AT YCKOPEHHUS ITOMCKA IPOUCXOIHT
WHJICKCAIMsI HAalICHHBIX M300pakeHNH, OMHAKO JaHHBIMH JUTI WHACKCAINN
SIBJISIFOTCSL YK€ He CJIOBa (TO €CTh ONpeIeNieHHs1), 8 NPU3HAKH, IIPUMEHHMBbIC
UCKITIOYUTEIBHO K TpaduuecKuM JOoKyMeHTaM. TakuMu NMpru3HaKaMu MOTYT
OBITh: I[BETOBass raMMma H300pa)KeHUs, MapaMeTpbl aHaju3a I[BETOBOTO
KoHTpacta u mp. To ectb GopMupyeTcsi CKeJIeT U300paKeHUS WM, JTydIle
CKa3aTh, €ro OTTHCK. IIpM 3TOM NPUMEHSIOTCS METOJbl MAalIMHHOTO
o0yuenus. CucreMa «00ydaeTCs» HCKATh MOIXOMASAIIME H300pa)KCHUS Ha
OTPOMHBIX (HOPSAIKa MAJUIHOHOB M MIJUTHAP/IOB IITYK) BHIOOPKaX KapTHHOK.

CHavaJla Ha KapTHHKE BBIBIISIIOT IIOTEHIIMAIBHO 3HAYMMBIE MECTa —
TO €CTh TpeJIoiaraeMble 0OBEKTHl MM X TPaHHUIBL. DTO MOXKHO CAEIaTh
HecKOJIbKUMHU criocobamu. K npumepy, npuMensiercst anroputM Difference
of Gaussians (DoG, pasnocte rayccmad) [3]. OH moapasymeBaeTr, 4TO
UCXOAHYI0 KapTUHKY HECKOJBbKO pa3 IOJBEpraioT pasMeiTHiO 1o ['ayccy,
KaXIpIil pa3 HUCIONb3ys Pa3HBId PajnyC Pa3MBITHs. 3aTeM pe3yibTaThl
CPaBHHUBAIOT JPYr C JPYroM. OTOT CHOCOO TO3BOJIIET BBISIBUTH Ha
n300pakeHNH HauboJiee KOHTpAcTHble (PParMEeHTHl — K IPUMEpY, SIpKHe
MSITHA WITH U3JIOMBI JIMHUHA. Takke B OCIeTHIE FO/Ibl ITUPOKO TPUMEHSFOTCS
HelipoHHble ceTd. OHU MO3BOJISIIOT BBIBOJMTH BXKHBIC JUIS KIIACCU(DHUKALIUH
NPU3HAKKA U300paKeHUsT HENIOCPEICTBEHHO B Ipoliecce 00yueHHsI.

[ocie Toro Kak 3HaYMMbIe MECTa HalJEHbI, UX ONUCHIBAIOT B YHCIIAX.
3amnmchk GparMeHTa KApTUHKH B YHCIOBOM BHJIE Ha3bIBAETCS JECKPHIITOPOM.
C THOMOIIBIO JIECKPUNITOPOB MOXKHO OBICTPO, MOJHO W TOYHO CPaBHUTH
(parmMeHTHl M300paKeHHsI, HE UCIOIB3Ys caMu (parMeHTsl. CymecTBYIOT
pa3Hble aNrOpUTMBI NOAy4eHus aeckpuntopoB — Hamnpumep, SIFT, SURF,
HOG u mHOTHE NpyTHE.

B ciydae co cpaBHEHHEM KapTHHOK KOMIIBIOTEP COTOCTABIISIET HAOOPBI
JIECKPHIITOPOB C Pa3HbIX M300pa)KeHHid U JeaeT BbIBOJI O TOM, HACKOJIbKO
MOXOXKH O3TH H300paXEHWA WIM HX OTHeNbHbIe (parMeHTEl. Takoe
CpaBHEHHE JIEKHUT B OCHOBE ITOHCKA TyOJIMKATOB M MOUCKA T10 3arpyKEHHOMN
KapTHHKE.
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AHAJOTMYHO TOMCKY Trpaduyeckodl HHGPOpPMaIMU, CYIIECTBYET
HECKOJIPKO TEXHUK B MOHMCKe ayauodaitnoB. PaccMoTpum mx Ha mpumepe
MOMCKa He3HAKOMOH necHU. IIpuMeHeHne Kaxka0i U3 9TUX TEXHUK 3aBHCUT
OT TOTO, YTO, COOCTBEHHO, 3HAET UeJIOBEK 00 NCKOMOI KOMIO3HUIIUH.

VY kaxnmoro ayaumodaiiia ecThb [Ba TIJNIaBHBIX HJeHTH(]HKaTOpa -
Ha3BaHWE M WCHOMHHUTENb. Ho maxe BHonHE O(UIMANBHBIE HCTOYHUKI
OO MyTAarOTCA B MPAaBUIBHOM HAIMCAHUHM HA3BaHUI MYy3BIKAJIbHBIX TPYIIIT
WM WX NeceH. B 3TOM citydae momckoBasi CHCTEMA JOJKHA UMETh JOCTYH K
0azaM JaHHBIX II0 HCIOJHHUTENSIM M HMX TBOpPYECTBY. I[IpomsBoamTcs
OOBIKHOBEHHBIH TECTOBBIH MOMCKOBHEIH 3ampoc. [loip3oBaresns mMOCMOTPUT
NIPEATIOKEHHbIE BAPHAHTHI, IOCTyIIAaeT WX (parMeHTHl B IOTOKOBOM
(dopmate u BEIOEpeT HyKHOE.

B urore Ml MOkeM aJITOPUTMHU3UPOBATH MIPOIIECC OMO3HAHUS MY3BbIKH
1 pa30HUTh €T0 Ha CTENCHH CI0XKHOCTHU [4]:

1-51 cTemeHb - U3BECTHO MMs MECHU W/WJIA aBTOP, HO HETOYHO. 37eCh
BIIOJIHE MOJKET ITOMOYb CHCTEMa aBTOKOPPEKIMH OIIMOOK, MOKCK Mo Oa3zam
CDDB 110 Ha3BaHHIO - YTOOBI HAUTH MCIIOTHUTEIIS WA HA000POT.

2-51 CTETIeHb - HeT MH(OpPMAaLUK O TIECHE, HO €CTh ayJroMaTepuai. ITo
3aIIiCh C Pauo, IMKTo(hOoHa, oI(pOBKa aHAIOTa. 371eCh Ha TOMOILb ITPUAET
OMO3HaHKE 110 aKyCTHYECKHM «OTIeYaTKaM nanbleBy». CymecTBYIOT TaKkke
TIOUCKOBBIE CUCTEMBI, CIIOCOOHBIE TIPON3BOIUTH ITOUCK IO HAIIEBY» ECHH B
MHUKpO(OH, OIHAKO MPHHOMI HX pabOThl AHAJIOTWYEH IIOMCKY «IIO
OTIIEYaTKaM.

Takum 06pa3om, MOXKHO C/IETaTh BHIBOJ, YTO COBPEMEHHbIE IONCKOBBIE
CHUCTEMBI — 3TO OTPOMHBIE M CIIOKHBIC MEXAaHU3MBI, KOTOpBIE SIBIISIOTCS
BaXkHeHIIeH yacTeio MIHTepHeTa. OHM HCTIOJIB3YIOT HOBEHIIINE TEXHOIOTHU U
QITOPUTMBI, OOJIErJaroIiyue IOUCK M CTPYKTYpHUPOBaHHME KOJIOCCAIBHBIX
00pemMoB nHpOpManuu. ExxeTHEBHO MOMCKOBBIE MAIIMHEI BEITyT 00paboTKy
JIaHHBIX, HCIIOJNb3Ysl METOJbl WHJICKCHPOBAHMS, MAIIMHHOTO OOydYeHus,
HEHpOHHBIX ceTed Hu JAp. OTO NO3BOIMIO HE TOJBKO YIIYUIIUTh
3¢ PEKTUBHOCTh TPAAWIMOHHOTO IIOMCKA, 110 KIIOYEBBIM CJIOBaM, HO W
BHEJIPUTh aOCOJNIOTHO HOBBIE BO3MOMKHOCTH, TakKWe, KaK IIOMCK IIO
N300paXEeHUsIM ¥ 10 ayJuo3amnucsiM. Pa3BUTHE TEXHOJOTMH IIOHMCKA
CyIIECTBEHHO oOieryaer JosIM Hcnonb3oBanue [obansHOi Cern,
obecrieuynBaeT akTyaTbHOCTh M TOYHOCTH MPEI0CTAaBIIEMOH HHPOPMALINH.

Jlureparypa
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METO/JUMKA OBYUYEHMUS CIIOCOBY BBEJEHUA
®U3UYECKOI BEJIMUUHBI

B cBsI3u ¢ UBMEHEHUsIMHU B O6pa3OBaTeJ'H>HOM mpouecce U 3asABJICHHBIMU
OO0IIIECTBOM pe3yJbTaTaMH 3TOTO MPOIECCca, METOAMKA OOYyUCHUS (PH3UKE
UCIBITBIBAET ONpEeAeNEHHbIM Kpuszuc. HacellleHHas u  UHTEpecHas,
cocTaBisIromas pyHIaMEHT eCTECTBO3HAHMS U COBPEMEHHOM MPAKTUIECKOM
JKU3HM Takas HayKka Kak (M3WKa, TpeBpamaercs B HaOop ¢opMmynr u
OTIpeNleNIeHU#], KOTOphIE HAIO0 3alOMHHTH. [IpakTWka IMOKa3bIBaeT, YTO
MOJOOHBIN TOAXOM K OOydYeHHIo (U3UKE BeAET K IMOTEpe CIIOCOOHOCTH
YYaIIuXCs CAMOCTOSATENEHO MBICIUTD, aHAJIM3UPOBATH, IETIaTh BHIBOIBI, YTO
SIBHO IPOTUBOPEYUT TEM peE3yJbTaTaM, KOTOPBIC SBIISIOTCS IICIBIO
obpazoBaHusl.

3ayacTyro, BCTPEYAIOTCS YUHTENS, KOTOPBIC 3aJal0TCS BOIPOCOM:
3a49€M YYUTb BBOAHWTH q)I/IBI/I‘-IeCKy}O BCIIMYMHY, €CJIM B y‘-Ie6HI/IKe €CTh
rotoBbie onpeneneHusi? OTBET Ha 3TOT BOMPOC AOCTATOYHO MpocT. OCHOBHAS
3agadya Y4YUTCIIdI HE B TOM, qTO6I:-I ydamuecsa TIOHSAJIM W 3allOMHHIA
OTIpeNIeIICHUs SBJICHUMN, (DPU3UYCCKUX BEIUYHH, (POPMYIHPOBKH 3aKOHOB, a
HAYYHUTh 00OOIIEHHBIM METOIaM OTKPBITHSI STUX 3HAHWMA, HAYYUTh METOIaM
no3HaHus. 1 3T0 0TMH U3 3HAYMMBIX U 0)KHIaEMbIX 00IIIECTBOM PE3yIbTaTOB
oOpa3oBanus U TpeboBanne CTaHIAPTOB.

Hecmotps Ha TO, 4TO yuuTens (U3MKM TNOHUMAKOT 3HAYCHUE U
OCO3HAIOT HEOOXOIMMOCTh OOYYEHUS METOIaM MTO3HAHUS, PE3YIIbTaThl TAKOH
pabOThI MOKAa OCTAIOTCSA HAa HU3KOM ypoBHE. OMHOW W3 NPUYMH TAKOrO
TIOJIOXKCHHNS, HA HAIl B3TJISA, SBISETCS TO, YTO YYUTENs HE TOCTATOYHO
XOpOIIO BIAACIOT METOAUKOW OpTaHM3allMd OOY4eHHUs, pe3yIbTaToOM
KOTOPOTO OBLTO OBl OBJTafIeHuEe 000OIIEHHBIMU METOJAMH CO3/IaHUS Pa3HBbIX
TUTIOB 3HAHMH, a TAKXKE OTCYTCTBHE KOHKPETHBIX METOIMUECKUX Pa3paboToK
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TaKOTO IJIaHA AT yYUTene.

Hawnbosnee 3¢y(pexTHBHBIN yTh YCTpaHEHUs IPOOJIEMBI HU3KOTO YPOBHS
BiazieHus] OOOOIIEHHBIMM METOJIaMU CO3JaHHs 3HAaHWM, Ha Hall B3I,
SIBJSIETCSL TIePEeX0]] OT YCTOSIBIIErocs OOBSICHUTEILHO-HILTIOCTPATUBHOTO
MOJX0/a NMPU HM3YYEHUHM HOBBIX 3HAHMH K BKJIIOUEHMIO OOydaroIuxcs B
HCCIIEA0BATEIBCKYIO TIO3HABATEIBHYIO JEATEIBHOCTD IO CAMOCTOSTENBHOMY
«CO3J1aHNI0» (OTKPBITHIO) HOBBIX 3HAHHH, NPUYEM OpPTaHU30BAaHHYIO B
JIOTHKE JEATENBHOCTH YYEHBIX M OCHOBAaHHYIO Ha MNPUHIMIIAX CHUCTEMHO-
JESATeIBHOCTHOTO MOIXO0AA.

Bxrouast yyammuxcs B BBIOIHEHUE PENPOAYKTUBHON AEATEIBHOCTUB
npornecce 00ydeHus, yauTens GU3UKHA He MOTYT Ipe/IcKa3aTh, B KAKOM BHUIIE
Ta WIN UHasl 1eATeNbHOCTh OyeT ycBoeHa yuyamumuca. Ho MoxxHO co3aats
yCIOBHSA, TPH KOTOPBIX pPEOEHOK HE MOXET HE YCBOUTh JaHHYIO
JeSITeIbHOCTh. [IJI 3TOT0 yYEHHUKH JOJIKHBI BKIIOYATHCS B NPOXYKTHBHYIO
MI03HABATENBHYIO AEATENBHOCTh C BBIACHEHHEM B TOM 4YHCIE crocoba ee
BBIIOJNHEHUS. B nanpHeilieM [PUOYEPEJHOM  BBINOJIHEHUU  3TOM
JesITeIbHOCTH,  y4yalldecss  JOJDKHBI  CJIEJOBaTh  OMNPEAEIEHHOMY
pa3paboTaHHOMY IUIAHY, BBINOJHATH BCE HEOOXOMMMBIE IIAaruATOrO IUIaHa,
9TOOBI TONYYUTHh TIPEACKa3aHHBIH KOHEYHBIH pe3ynmpTar. Takod TiaH
SIBIISIETCA CXEMOW OpPHEHTHPOBOYHOI OCHOBBI AEATENBHOCTH, U CXEMa 3Ta
JIOJDKHA OBITH MAKCUMAJIBHO 000011IeHa.

IIpuBenemM mOpUMEpOAHON K3 BBIBIEHHBIX HAMH CXEM BBEICHUS
(bU3MYECKO BEIIMUMHBI, BKIIOYAOLIEH CIIeIYIOIINe JeHCTBHUS:

1. ®opmynupyeMm, Kakoe CBOMCTBO OO0BEKTa, SBICHUS WIH
B3aUMOJIEHCTBUS Mbl XOTUM XapaKTEPU30BATh HOBOM BEJIMUMHOM;

2. llpemnomaraem, OT KakuxXx [apaMeTPOB MOXET 3aBUCETh
HWHTEHCUBHOCTH 3TOTO CBOWCTBA, U KAaKUM 00pa3oM;

3. CocraBmnsieM ypaBHEHHUE CBSI3H JJIsl HOBOW (PM3MUECKON BEJTHMYHMHBI C
STHMHU apaMeTpaMu;

4. TlonOwpaeM TepMHUH W CHUMBOJ Al OOO3HAUYEHHS BBEICHHOM
BEJIMYUHBI, COCTaBIIsIEM €€ ONpeeIeHuE.

5. YcraHaBnuBaeM eIUHUIYY QU3MYECKON BEIIMUUHBI U COCTABIIsIEM €&
OTNpENEIECHUE.

Bonbiioe 3HaueHNe Mpy BKIOYEHUH B IO3HABATENbHYIO AEATEIbHOCTh
nMeeT MOTHBAI[MOHHBIN 3Tal, KOTOPBI YYHWTENb OPraHU3yeT IyTeM
co3manusl mpobaeMHONW cuTyanud. YToObl Y4YEHHKaM TOMOYbh OCO3HATh
HEOOXOIUMOCTh BBEJIEHHS HOBOM ()M3WYECKON BEIMYMHBI, YYUTEIh
NpeATaraeT CUTYallHio, B KOTOPOM YYEHHKH MOININM Obl OOHApYXUTbH
CBOHCTBO, 0011Ie€ 1T MHOKECTBA OOBEKTOB, HO MPOSIBILIIOLIEECS Y KaXKI0TO
W3 HHUX C pa3sHOM WHTEHCHBHOCTBIO. Takas cuTyanus moOyxaaer
chopMynupoBaTh  IMO3HaBaTeNbHYIO 3amady: «Kakod  dusmueckoit
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BEIMYMHON MOXHO KOJIMYECTBCHHO XapaKTepPH30BaTh OOHApYKECHHOE
CBOMCTBO?Y.
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3AJAYHA C TAPAMETPAMMU B IIKOJIBHOM KYPCE
MATEMATHUKH

3ajaun ¢ mapaMeTpaMy UMEIOT 3HAYUTENILHOE MECTO B (POPMUPOBAHUH
MaTeMaTHYECKOW KYIBTYPHl O0YYarOIIUXCSA U MX JIOTHIECKOTO MBIIIICHUS.
Pemenne Takux 3amad OTKPBIBACT MMepel NIKOJBPHUKAMH OTPOMHOE YHCIIO
IBPHUCTUYECKUX METOJIOB OOIIETO XapaKTepa, IEHHBIX ISl MAaTeMaTHYECKOTO
pa3BUTHA, TPUMEHUMBIX B HCCICAOBAHHUSIX W B HHBIX MaTEMaTHYCCKUX
MaTepuaiax. OHA UMEIOT MPHUHITUIHAIBHO HCCIE0BATEIECKAN XapaKkTep, U
C 3TUM CBS3aHBI KaK METOINYECKOE 3HaUCHNE TaKUX 3ajay, TaK ¥ TPYAHOCTH
BBIpAaOOTKM HABBIKOB HX pemleHus. VMeHHO B TepMHHAX MapaMeTpoB
MPOMCXOJUT OIMCAHHE CBOICTB MaTeMaTHYECKHMX OOBEKTOB: YypaBHCHHI,
(hyHKIMH, HEPABEHCTB.

3amaun ¢ mapaMeTpamMH — 3TO 3a4a4H, TJ€ B YCIOBUH COICPIKUTCS XOTS
OBl OomHa HE3aBHCHMMas IEpPEeMEHHas, KOTOpas YAOBIECTBOPSET IMOHSATHIO
«rapameTp», JIM00 MPOSIBIISIETCS B X0JI€ €€ peleHus..

ITapameTp — 3TO BeTUUMHA, 3HAYEHUS KOTOPOH CITyKaT JUIs
pa3IMYCeHUs 3EMEHTOB HEKOTOPOTO MHOXKECTBA MEKIY co00it [1].

3ajaun ¢ mapamMeTpamMu NPaKTHYECKH HE TPEJICTABICHBI B IIKOJIEHOM
Kypce MaTeMaTUKy. Yalle Bcero Takue 3aJjaud pacCMaTpUBAIOTCS B
CTapIIMX KJlaccax B paMKax 3JIEKTHBHBIX KypCOB, peciieys IIPH 3TOM
€AMHCTBCHHYIO IIEJIb — IOATOTOBUTHCS K HTOTOBOH aTTECTAIUH.

OCHOBHBIM  HAalpaBJICHWEM  MOACPHHM3AIMM  MaTEeMaTHYECKOTO
IIKOJIBHOTO OOpa30BaHMA SBISICTCS OTPadOTKAa MEXaHH3MOB HTOTOBOM
aTTeCTallid dYepe3 BBEIEHHE €IWHOTO TOCYJapCTBEHHOTO »K3aMeHa. B
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3aganuax EI'D mo mateMaTHKe ¢ pa3BepHYTBHIM OTBETOM, a TAKIKE C KPATKUM
OTBETOM, BCTpEHaloTCs 3afayn ¢ mnapamerpamu. OO0s3aTesbHBI TaKue
3a[jaHMs U Ha BCTYNIUTENIBHBIX IK3aMEHaX B By3bl. [losiBIeHUe TakuX 3aJjaHUi
Ha ’K3aMEHax JajeKo He clIy4aiHo, TaKk KaK C MX IOMOIIbIO MpOBepsieTcs
TEeXHHKa BiIaAeHUs (OpMyJIaMH 3JEMEHTapHOH MaTeMaTHKH, METOJaMHU
pellleHrs YpaBHEHUIl U HEPABEHCTB, YMEHHE BBICTPAMBATH JOTMYECKYIO
LEMNO0YKY pacCyKIEHHH, yPOBEHb JOTMYECKOTO MBIIUIEHHS YJalIerocs H UX
MaTEMaTHYECKOH KyJIbTYpBI.

TpaguIUOHHO I pelleHus 3aJad C MapaMeTpPaMU HUCIONB3YIOTCS
creayroire MeTos! [2].

1. Amnamutudeckuié MeToJ. OTO CHOCOO0 TMPSIMOTO pPEUICHHS,
MIOBTOPSIOLINH CTaHAapTHBIE MPOIIEYPHl HAX0XKICHHUS OTBETA B 3a7a4ax 0e3
napameTpa. MHOTUM IIKOJBHUKAM OJIM30K JaHHBIA METOJ, TaK KaK OHU B
JIOCTAaTOYHOW CTEMEeHHM BIAACIOT PA3MUYHBIMU IIPUEMaMH  peIIeHUs
ypaBHeHUH M HepaBeHCTB. C JApyroil CTOPOHBI, pemias 3agady TaKUM
croco0oM, MOXKHO TIOJIyYUTh OrPOMHOE pELIeHHe, KOTOpoe Tpedyer
BBICOKOW MaTEMaTUYECKOM I'PaMOTHOCTH U BHUMATEIILHOCTH.

2. TI'pajuueckmit Mmeron. B 3aBumcuMocTH OT poiHM mapamMmeTpa,
BBIJIEIISIFOT 2 OCHOBHBIX TPa)MUECcKHX MpPHUEMa MOCTPOEHHS TpadrUuecKoro
o0Opasa: mepBeIif — Ha KOOPAWHATHOM IUIOCKOCTH (X,y), BTOpOil — Ha (X,a).
ITpn 3TOM HEOOXOANMO IIOMHHUTB, YTO HE BCE 337a4M MOTYT OBITH PEIICHBI
TaKUM METOJIOM, TaK KaK OH He SIBJIIETCS] YHUBEPCAIIbHBIM.

HecmoTps Ha  UCKIIOYHTENBHYIO  HAIVIAOHOCTh, IPUMEHEHHE
rpaduueckoro meroga TpeOyeT OT OOy4aroluxcs yMEHHsI NPOBOJIUTH
MOCTPOEHHS pa3InuHbIX rpadukoB. HeoOxomuMo noHMMaTh, kKakue rpaduku
MOTYT MOJIy4aThCs, WM KaK, B 3aBUCHMOCTH OT 3HaUY€HHUH napameTpa, Oyaer
W3MEHSThCS TIOCTPOSHHBIN rpaduK.

He crour orpaHumuMBaThbCi W3YyYEHHEM TOJIBKO IPEACTABICHHBIX
METOJIOB perreHust 3anad. [Ipu pemeHnu 3agad MOXKHO KOMOMHHPOBATH
pasHble MeTobl. Cpey TAKUX METOJIOB MOXKHO BbLACITHUTSH [3]:

— pelIeHUe OTHOCUTENBHO apaMeTpa;

— TIOUCK CBOMCTB (YHKIMH (HarmpuMmep, YETHOCTh MM HEYETHOCTH,
MOHOTOHHOCTB, 9KCTPEMaJIbHbIE CBOWCTBA (DYHKIIUN);

— HIOUCK «BBITOJJHON TOUKI»;

— OlleHKa (HampuMep, TONCK HANMEHBITUX MIIH HAUOOJIBIINX 3HAYCHUN
¢GbyHKINN).

Takum o00pa3oMm, B TIpoOIECCe peIIeHHs 3aJad C TapamMeTpaMu y
oOyJaromuxcsi (GOpPMHUpPYETCSl yMEHHE peIaTh 3afady HECKOIbKHMHU
croco6amu, KOHCTPYHPOBATh HOBBIM CIIOCOO Ha OCHOBE PaHEe U3YUYEHHBIX, a
TaKke GopMHUpyeTcs MaTeMaTHYecKask KyJIbTypa M JIOTHIECKOE MBIIUICHHE
LIKOJIbHUKOB.
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OCOBEHHOCTH NOCTPOEHUA N30BPAXKEHUA NPEJMETA
B COBUPAIOIIEN JIMH3E

BonpmmHcTBO MIOAEH cablanyd MNOHATHE «iIMH3a». Ho kak oHu
KIacCU(DUUMPYIOTCS,  W3BECTHO  MEHBIIEMY  KOJHMYECTBY  JIHOJEH.
PaccmoTpuM 0MH U3 KIIACCOB.

g Hadana pasbepemMcs, 4TO ke Takoe JHH3a. JIMH3a — mpo3payHoe
TEJ0, OTPAaHUYEHHOE ¢ 00EUX CTOPOH CEePHUYECKUMH MOBEPXHOCTSIMU. OHa
ObIBacT cOOMpArOIIel U pacCeUBarOIICH.

i -

Pucynox 1. Cobuparowas u pacceusarowas iun3a
OOpariM BHUMaHKE HA COOMPAIOIIIOIO JMH3Y. JTa JIMH3a ObIBAET TpeX
BUJIOB: &) JBOSIKOBBINTYKJIast, 0) IIIOCKOBBINYKJIasl, B) BOTHYTOBBIITYKJIasl.

E 6) B)

Pucynox 2.
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Jns Jiydiiero MOHMMAaHHS TOTO, KaK CTPOUTCS H300paKeHHE B
coOuparoliel JuH3e, B KA4eCTBE MPHUMEpPa BO3BMEM JIBOSKOBBIIYKIYIO
nmuH3y. To, Kak Oy/AeT BHITIAICTh TMPEAMET, B MIEPBYIO OYCPE/Ib, 3aBUCHUT OT
€ro yaJeHHOCTH OT JIUH3BI.

Jis mocTpoeHus n300paKeHMsI TOYKU JOCTATOYHO M300pa3uTh X0 2
JIydel W HalTH ux mnepecedeHue. [lepBwlid Jyd OOJDKEH NPOWUTH dYepe3
ONTHUYECKUH TIEHTp JHUH3BL. BTOopoi my4, mapasieldbHbI TJIaBHOU
ONTHUYECKO OCH, TIOCIIE IPEIOMIICHHS B JINH3E JOJDKEH IPOUTH Yepe3 Gokyc
muH3B. Ha mepeceuennn 3Tux jydeit m OyAeT HaXOOUTHCSA H300pakeHHe
Toukd A. OCTaéTcsi TONBKO MPOBECTH MEPICHIUKYISAP IO TEPECEUCHUS C
TJIABHOHM ONTHYECKOM 0chio. A'B’ — m3o0paskeHne mpeaMeTa, MoJTyIeHHOTO
B coOuparoIei JInH3e.

Pucynox 3.
XapakTep >xe H300paskeHHs, 1aBaeMOTr0 COOMparomIei JINH30H, 3aBUCUT

OT TMOJIOKEHUsI TpeaMeTa OTHOCHTENIbHO IHH3bL. PaccMoTpum, Kakoe
n300paKeHNe U B KAKOM cirydae aéT coOuparomias JIMH3A.

TTonoxenu PucyHok, BuI n300paskeHus
€ IpeIMeTa
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1. Ecnu

peaMeT
HaxoOJguTCsI  3a
JIBOMHBIM

(dokycoM, TO

n3o0pakeHue, B
CBOIO  Ouepenp,
HaXOIHUTCS
MeXIy (OKycoM
u JIBOMHBIM
(doxycom u
Oyner
JIENCTBUTEIIbLHBI
M,
MIEPEBEPHYTHIM,
YMEHBIIICHHBIM.

2. Ecamn
peaMeT
HaXOJIUTCS B
JIBOMHOM
¢dokyce, TO U
n300pakeHue
HaXOIMUTCS B
JIBOMHOM
doxkyce, OHO
Oynmer
JIENCTBUTEIBLHBI
M,
MIEPEBEPHYTHIM,
pPaBHBIM.
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3. Ecin .
IpeaMer r"\

HaXOIUTCS E
A=

|
MeXay PoKycoMm S | %

|

|

|

Hu JIBOMHBIM .
doxycom, ; : BE
n300paKeHne ; | :
Oyzmer 3a \
JIBOMHBIM i _)
(hoxycom, L if - if -
JeHCTBUTENBHBI
M,
[IEPEBEPHYTHIM,
YBCJIMYCHHBIM.
Ecnu npenmer Haxomutcsi B okyce, TO M300pakeHHE OTCYTCTBYET.
Ecnu mpenmer Haxonutcss Mexay (OKyCOM M JIMH30M TO HM300pa)KeHUE
MOXET 6I)ITI) TOJIBKO MHHMBIM, MNPAMBIM, YBCINYCHHBIM. B stom cjy4dae
JIMH3a paboTaeT Kak Jyna.
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1. I'pauér A.B., Iloroxes B.A., Bumnsakosa E.A. ®m3uka: 8 xiacc:
Y4eOHHK IS ydJammxcs o0IIeoO0pa3oBaTeNbHBIX OpraHm3anmuii. — M.:

Benrana-I'pad, 2018. — 320 c.: mn. — (Poccuiickuii yueOHHUK).
2. Meppmmkua A.B. ®mmka. 8 ki.: Yue6. [ms obmeobOpasosar.
Yupexnenunit. — 5-e u3n., crepeotur. — M.: Ipoda, 2003. — 192 c.: mi.

YpBanuesa 51.B.

MBOY COUI Ne4 r.bupcka, yuenuna 8§ kiacca
Ilopozosa D.B. — yuumenv ¢pusuxu
porozoval999@bk.ru

BH/Ibl COEIMHEHUI TPOBOJHUKOB B IIIKOJIbHOM KYPCE
OU3UKHU 000

DNeKTpUYECKHe LENH, C KOTOPbIMH MNPUXOJUTCS HMEThb AEN0 Ha
MPaKTUKE, KaK MPAaBUJIO COCTOST HE U3 OJHOTO MPUEMHHUKA JIEKTPUUIECKOTO
TOKA, @ U3 HECKOJIBKUX PA3IHMYHBIX, KOTOPBIE MOTYT OBITH COCTUHEHBI MEKIY
co0oii mo-pasHOMYy. B 3aBUCHMOCTH OT BHJIa COCOMHCHHUS PA3IUYAOT
MOCTEeIOBaTeNbHOE,  TMApajUlelbHOE W CMEIIaHHOE  COEIMHCHHE
MIPOBOTHUKOB.

OxapakTepusyeM KaKIbli BHI OTACIHHO:
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1.IlocnenoBarensHOE COEIMHEHHE IIPOBOJIHUKOB. [pun
MOCJE0BATEIbHOM COEIVHEHHH BCE BXOJAIIME B HEr0 MNPOBOIHUKU
COEIUHSIOTCS APYT 3a IPYTroM, T.€. KOHEI] IEpPBOro NPOBOJHUKA COSIUHIETCS
¢ HadajoM Broporo. [Ipocreiinyto cxeMy TaHHOTO BUa CO€AUHEHHSI MOXKHO
NPE/ICTaBUTh CIIEAYIOLIMM 00pa3oM:

R1

R2
R3

Pucynox 1. Cxema nocredosamenvno coeOUHEHHBIX Pe3UCOPOS

[Ipn mocnenoBaTeIbHOM COCIMHEHNH CHJIA TOKA B JIFOOBIX YacTAX IEMH
omrHauTaxe, T.e. I =1 =1, = I3.

ITockonmbKy, COEMMHASA TPOBOJHHUKH IOCIEIOBATENHHO, MBI KakK OBl
YBEJIMYMBAEM JUIMHY MPOBOJHUKA, COOTBETCTBEHHO, CONPOTHBIICHHUE LENU
cTaHer OoJblle, YeM CONPOTHBIICHHE OJHOTO NpuéMHUKA. [loaToMy obmiee
CONPOTHBJIEHHE IIEMH MpPHU TAaKOM COEAMHEHHH OyAeT paBHO CyMMe
CONPOTHUBJIEHUH OTIENbHBIX YYacTKOB 1enu, T.e. R = R; = R, = R;.

Otcroma ciegyeT, 4YTO HampsDKeHHE MpU  II0CTIeI0BATEIbHOM
coequaeHun oyner U = U; + U, + U;.

[TimtocoM mocie0BaTeNbHOTO COSIMHEHHUS SIBIISIETCS IPOCTOTa COOPKH,
a MHHYCOM — TO, YTO €CJIM OJUH DJIEMEHT BBIAAET U3 CTPOs, TO TOK PONAaAET
BO BCeif menu. B Takoif cuTyannu HepaOOTarOMIUi 31IeMeHT OyIeT mogodeH
KJIIOUY B BBIKJIFOUCHHOM I0JI0KeHHUH. [Ipnmep n3 sKu3HM HEeyJ00CTBa TAKOTO
COEJVHEHHUS HaBEpHSAKa MPUIOMHAT BCE JIIOAU MOCTaplle, KOTOphIE
yKpallaay eJKd TUpIsSHIaMu U3 jJaMmouek. Ecnum B Takoil rupisHzae
BBIXOJIMJIA U3 CTPOSI XOTS OBI OJIHA TAMTIOYKa, TPUXOIMIOCH MepedupaTh nx
BCe, MOKa HE HalIemp Ty caMylo, Ieperopesirylo. B coBpeMeHHBIX
TUPJISHIAX 3Ta TpobieMa pemieHa. B HHX HCIONB3YIOT CIEnHalbHBIC
JTUOIHBIE JIAMIIOYKH, B KOTOPBIX IPH INEPETOPAHMH CIUIABIISIOTCS BMECTE
KOHTaKTBl, U TOK IPOAOJDKAET OECIPENsITCTBEHHO INPOXOANUThH JajbIIe.
‘YKka3aHHBIN HETOCTATOK MOKET 00EPHYThCS U JOCTOMHCTBOM. [IpencTaBpre
cebe, YTO HEKOTOPYIO MLEeNb HYXHO 3allUTUTh OT TEperpy3ku: Hpu
YBEJIMUEHUH CUIIBI TOKA LIEMb JOKHA aBTOMATHYECKHU OTKIItouaThes. Kak aTo
cnenats? (Hanpumep, UCIIONB30BaTh IPEJOXPAHUTEIND).

2. IlapannenbHoe coeiuHeHHE NPOBOAHMKOB. I[lpu mnapannensHOM
COEMHEHUH BCE BXOJAIIME B HEro NPOBOJHUKU OJHUM CBOUM KOHIIOM
MPUCOETUHSAIOTCS K OJHOM TOUKE LENU A, a BTOPBIM KOHIIOM — K JpYyro
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touke B. TIpocreiiiiyl0 cXeMy JTaHHOTO BHIA COCIUHEHHS MOKHO
MPENCTABHUTH CIICIYIOIIM 00pa3oM:

R1 R2 | |R3

Pucynok 2. Cxema napannienvHo coeOuHEHHbIX pe3ucnopos
Ilpu mnapamiesnbHOM COCAMHEHHH HANpsDKCHHE HAa KOHIAX BCEX
MIPOBOJHUKOB OJHO U TO Xke, T.e. U = U; = U, = Uj;.
JIaHHBIN BUJ COCITUHEHHS MPOBOIHUKOB YIOOHO MPHUMEHSTH B OBITY,
MOCKOJIbKY BCE MOTPEOMTENN M3TrOTABIMBAIOTCS B pacyére Ha OJUHAKOBOEC
HaTPsKCHUE.

N A
=

Pucynox 3. [Ipumep snekmpuyeckotl yenu napaiieibHo cOeOUHEHHbIX
aamn
[Ipu mapasmienbHOM COSIMHEHUH TOK B TOUKE B pa3BeTBIIAETCS Ha J[Ba
Toka |1 u |2, cxomsmuecss BHOBb B TOUKE A, TOJT0OHO PUCYHKY 4.

——‘4}——||———|

Pucynorx 4.
Cuna Toka B Hepa3BETBJIEHHOM YacTH LIENM paBHA CyMME CHJI TOKa B
OTJEJBHBIX MTapaJUIEIBHO COSNMHEHHBIX POBOIHUKAX: | = I1+ Io+ I3,
[lpn nmapanienbHOM COEIMHEHHHM Kak Obl yBEIWYMBAETCS ILIOIIA/IbL
MONIEPEeYHOr0  CEYeHHMsT  IPOBOJIHHMKA,  COOTBETCTBEHHO,  oOluee
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COIMPOTUBJICHUC €U YMCHBIOIUTCA W  CTAHOBUTCA  MCHBIIC, YEM
COIIPOTUBJICHUC KaXJAOro M3 MPOBOAHUKOB, BXOJAAIIUX B NCIHb. H03TOMy

oOpaTHOe 3HAa4YEHHE OOLIETO CONPOTHBICHUS DPAaBHO CyMMe OOpPATHBIX
1,1 1

3HAYCHUN CONPOTHUBIICHUI OTACIBHBIX POBOJHUKOB: % =ntnta

OrpoMHBIM ILTIOCOM MapajljIeIbHOTO COETMHEHUS ABIISIETCS TO, UTO MPH
BBIKJTFOYCHHUU OJTHOTO W3 AJIEMEHTOB, ILIEIh MPOAOKACT ()YHKIIMOHHPOBAThH
nmaneine. Bce ocTampHBIE 3JEMEHTHI HPONOIDKAIT padoraTh. MEHYCOM
SBIISICTCS TO, YTO BCE MPUOOPHI TOJDKHEI OBITh PACCUNTAHBI HAa OJTHO U TO JKe
HanpspkeHue. [Ipu BKIIIOYEHHHW B CETh NPHUOOpa ¢ MEHBIINM HaNpsDKCHUE,
MPOM3OUICT Meperopanue notpedurend. VIMeHHO mapaiuienbHbIM 00pa3oM
ycTaHaBIuBarlOT po3eTku cetn 220B B kBaptupax. Takoe MOAKIIOYEHHE
MO3BOJISIET BKJIIOYATh Pa3IMIHbBIC TPHOOPHI B CETh COBEPIICHHO HE3aBUCHMO
JIPYT OT JIpyra, U TPU BBIXOJE WX CTPOS OJHOTO M3 HHX, 3TO HE BIUIET Ha
paboTy OCTaIbHBIX.

[lapannensHOEe ~ coelMHEHHE  TNPOBOAHUKOB  XapaKTepU3yeTcs
JIOCTaTOYHO MajbIM 3HAYEHHEM SKBHUBAJIEHTHOTO CONPOTUBIIEHUS, TOITOMY
cuia TOKa OyJeT CpaBHUTEIBHO BBICOKOW. JlaHHBIN (akTOp ciexyeT
YUHUTBIBATh, KOTJIAa B PO3ETKH BKIIOYAETCS OOJNBIIOE KOJIMYECTBO
3MeKTponpuOOpoB. B 3ToM ciyuae cmia TOKa 3HAYHTEIHHO BO3pACTacT,
MPUBOJIS K TIEPETPEBY KaOCTBHBIX JIMHUH W TOCIEAYIOIINM BO3TOPaHHSIM.

3.CMemaHHOE COeTUHEHNE TPOBOJHUKOB: CMEIIaHHBIM COCTMHEHUEM
MPOBOJHUKOB HA3HIBAIOT TaKOEC COCIWHECHHE, IIPH KOTOPOM B IICTTH
MPUCYTCTBYET H IMOCIENOBATEIbHOE, W IapalUle]bHOC COCIUHCHUE.
PaccMoTpuM cMelIaHHOE COEIUHEHHE MPOBOJAHMKOB HA KOHKPETHOM
npuMepe.

R:

R4
Pucynox 5. Cxema cmewannozo coedunenus pe3ucmopos
IlocnenoBarenbHO COEAMHEHBI [JBa PE3UCTOpPAa M Y4acTOK JBYX

napajiyiCJIbHO COCIMHCHHBIX ITPOBOJHUKOB. HpI/I napajjiCIbHOM COCTMHCHU N
1 1

1
OAWHAKOBBIX ITPOBOIHUKOB 06mee COITPOTUBJICHUE PAaBHO: R_ = R_ Ra
3,4 3 4

I1pu nocnenosarensHOM coetuHenuu Ry , = Ry + R,. Otcrona cinenyert, 4ro
obuiee cONpOTUBIIEHHE LIENHU Oy eT paBHO: Rygy = Ry, + R3 4. AHanornuuno
OTIPENIeNIAIOTCS CHJIa TOKA LIEMH U TIOJTHOE HANIPSKCHHE IICTIH.

Takum 00pa3om, MOXKHO CIENATh BBIBOA O TOM, YTO B AJIEKTPUICCKHUX
CeTSIX, KaK MPABWIIO, HUCIOIB3YETCS TOCIEAOBAaTENFHOE M TapauIeIbHOE
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COEJIMHEHHE MPOBOJHHKOB, NMpEeJHa3HAUEHHOE Ul KOHKPETHBIX YCIOBUIl
skcrutyataiuu. OJHAKO wvalle BCEro MpEeAroYTEeHHE OTIACTCS TPETheMY
BapuaHTy, INPEJICTABIAIONIEMY COOOH  COBOKYNHOCTh KOMOMWHAIH,
COCTOSIINX U3 PA3JIMUHBIX THUIIOB COEAMHEHUH. B Takux cMemaHHbIX cXxemax
aKTUBHO MNpPHUMEHSETCS IOCIeA0BaTeIbHOC U MapajelbHOe COeTUHEHUE
MIPOBOAHHUKOB, TUTFOCH 1 MUHYCBI KOTOPBIX 0053aTEIIbHO YUUTBIBAIOTCS MIPU
MIPOCKTUPOBAHUN JJIEKTPUUECKUX CETEH. ODTH COCIUHEHHS COCTOAT HE
TOJNBKO W3 OTAENBHO B3STHIX PE3UCTOPOB, HO M JIOBOJIBHO CIIOKHBIX
YYacTKOB, BKIIOYAIONIMX B Ce0S MHOXKECTBO 3yeMeHTOB. CMemaHHOe
COCIMHEHHNE PACcCUNTHIBACTCS B COOTBETCTBHM C M3BECTHBIMU CBOWCTBAMHU
TIOCJIEI0BATENILHOTO U MAPAIIIEIBHOTO COSTNHEHHS.
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3anusaxuna M.H., k.¢p.-m.H., Ooyernm
khabibullinalesia@yandex.ru

METOJUYECKHUE OCOBEHHOCTHU U3YYEHUS
MOKA3ATEJIbHbIX YPABHEHUI 1 HEPABEHCTB B
MKOJBHOM KYPCE MATEMATUKHA

BakHbIi1 MyHKT B MpOrpaMMe U3y4eHus IIKOJILHOTO Kypca MaTeMaTHKH
3aauMaeT TeMa «l[lokazarenpHble YpaBHEHHS M HEPABEHCTBA», U3ydaeMas B
10-11 kmaccax B 3aBHCHMOCTH OT aBTOpOB ydcOHHKa. Tak, Hampumep, B
yueOHHKe anreOpsl U Havajda MareMatmdeckoro aHammsa A.I'. MopukoBuua
JMaHHas TeMa npuxoautcs Ha 11 wracc, a B yueOHmke Komsruna 1O. M.
n3ydyeHue HaumHaercs yxe B 10 knacce. Takke HE MaJOBaXXHO OTMEHMTb,
YTO MOKa3aTeJIbHbIE YPAaBHEHHs] U HEPABEHCTBA IIJIOTHO 3aCENU B 3aJaHUSX
€JMHOI0 TOCYIapCTBEHHOI'0 YK3aMEHa.

TIpexnme yem MpUCTYIUTH K U3YYCHHUIO TEMbI HY»KHO MTOKa3aTh, YTO BCE
TEMBI TECHO B3aMMOCBSI3aHBI MEXKIY COO0H W B NajbHEHIeM HE0OX0IUMO
YIUPAThCS Ha yiKe PUOOpETECHHBIE 3HAHUS 00yJaIONUXCS.
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[Ipn M3ydeHHH TEOPETHUECKOro MaTepHaia, HeOOXOJMMO 3a0CTPUTH
BHHMaHHE Ha ciexytomue GpakTopsl:

1). B nepByto ouepenp, NIpU M3YUYEHUN NOKA3aTEIbHBIX YPAaBHEHUH U
HEpaBEeHCTB, HYXHO BCIIOMHHTh C OOy4YaroI[MMCsi O IIOKa3aTelbHOM
(yHKIMH, YTO OHA TIPEJICTABIISET cama 110 cebe, 0 CBOWCTBaxX U ee rpaduk;

2). JIns pereHns moka3aTeIbHBIX YpaBHEHHUI 1 HEPAaBEHCTB, TpeOyeTcs
3HaTh M YMETh HCIIOJI30BATh HECJIOKHBIC TEOPEMBI O PaBHOCWIIBHOCTH [1]:

a't = g9

Teopema 1. IlokazaTenpHOE YypaBHEHHE rae

a>0,a#1 paBHOCHIBHO ypaBHEHHIO f (X) =d (X) .

Teopema 2. HepaBeHcTBO a'® g

JABYX CUCTCM:

PaBHOCUJIBHO COBOKYITHOCTH

a>1,
f(x)>g(x);
O<ax],
f(x) <g(x);

3). JlaTh dYeTKyro IOCIEeIOBaTEeIbHOCTh ACUCTBUM, T.. alTOPUTM
BEITIOJTHEHUS MAaTEeMAaTHYECKUX TpeoOpa3oBaHMiA, HEOOXOIUMBIX IS
MONYYCeHHsT BEPHOTO pelieHWs. JlenaTe aHamu3 3ajadd Tepen BBIOOpPOM
METOJa PEIICHHUSI.

AJNTOPUTM pEIICHUS TTOKA3aTeIFHBIX YPAaBHECHHUI M HEPABEHCTB!

1) HeoOX0oAMMO TPOBEPHUTH OJAWHAKOBEHIC JIN OCHOBAaHMUSA YPaBHEHHS B
JIEBOM U NPaBOil 4acTH, €CJIM OCHOBAaHUS Pa3Hble, TO MILEM BapUAHTHI JJIS
pemeHns JaHHOTO MIPUMEPa;

2) mocie Toro, Kak OCHOBAaHHUS CTaHYT OAMHAKOBBIMH, IIPHPABHUBAEM
CTETNICHH U pelllaeM MOJydeHHOe ypaBHEHUE MIIM HEPaBeHCTBO [2].

4). Bppabotrate |y  oOydalomuxcsi  yMEHHE  POWU3BOJIUTH
npeoOpa3oBaHusl, KOTOphIe OyIyT PaBHOCHIIBHBI HCXOJHBIM YPaBHEHHSM H
HEepaBeHCTBaM, ITyTE€M IIOBTOPEHHs MpPeoOpa30oBaHMH, KOTOPHIMH MOKHO
MOJIb30BAThCS.

5). Ilpm pemeHHn C TIOMOLIBIO BBEJICHMS HOBOW IIE€PEMEHHOMH,
HEoOX0ZMMO B Hadaje CIpalMBaTh y OOYYAIOMIMXCS OSTalbl pPEelIeHHs
3a/1a4M, 3TO IOMOJKET He 3a0bIBaTh BHIIIOJIHATH OOPATHYIO 3aMEHY.

6). MHcrmonp3oBaTh METOX  palOHAIM3AIMK [PH  PEIICHUH
MOKa3aTeIbHBIX YPAaBHEHWH W HEPaBEHCTB, TaK KaK 3TOT METOJ yNPOIIaeT
perieHwe.

7). 3uath (HOPMYIIBI IEHCTBUN CO CTETICHIMHU.

8). PaccmoTpeTs pa3nudHBIe METOIBI PEUICHNUS, KOTOPHIEC HE SBIIAIOTCS
TpaAMUMOHHBIMU A1 Koy, [Ipeanarath oOy4aroniuMcsi HecTaHJapTHBIC
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MYTH pEelIeHMs 3a/ad, Uil TOro YTOOBI He BBIPAOOTANCS HABBIK PELICHUS
MOKa3aTeJIbHBIX YPaBHEHUH W HEPAaBEHCTB NPHUBBIYHBIM ITyTEM, TO €CTh IO
1abJoHy.

9). JlaTp WIKOJBHUKAM pa3HOOOpa3ue IpPUEMOB, KOTOPHIE MOXKHO
UCIIONIb30BaTh NMPU PEIICHUH 3aaHUM, CBSI3aHHBIX CO CTEIICHIMU.

10). [na moHATHS TeMBl HEOOXOAMMO TIOAOHpATh pa3IHYHBIC
METOIUKH: TIPE3CHTALNH, HATJSAHBIE MOCOOWS, TECTHI, CAMOCTOSTEIbHBIC
paboTHI 1 Cpe3kl.

11). B camoCTOATENBHBIX W KOHTPONBHBIX paboTax ITydIie BCEro
noAOUpaTh pa3IU4YHbIC 3aJaHus, KOTOPbIE pPENIAIOTCS HECKOJbKUMHU
croco6amu 0JHOBPEMEHHO.

12.) Hcnonb3oBaTh JAOMOJHUTENBHYIO IUTEpaTypy K IIKOJIBHOMY
y4eOHHMKY, B CBS3M C TE€M, YTO B HEM HE OMKCBIBAIOTCS BCE CIIOCOOBI U
NPUEMBl PEIICHHs TOKa3aTelbHbIX YpPaBHEHUI, OCOOCHHO HEPaBEHCTB,
KOTOpBIE Yallle BCTPEUaroTCs B 3aJJaHUAX Ha 3K3aMCHaX.

13). XKenatensHo uMeTh mpu cebe KAPTOUYKY — MaMSTKy HE TOJNBKO C
METOJIAMH PeIIeHHs MOKa3aTeIbHbIX YPaBHEHHUH, HEPABEHCTB U UX CHUCTEM,
HO ¥ ¢ TpauKaMH, (opMysIaMH, CO CBOMCTBAMH CTETICHEH, CO CXOACTBAMH U
Pa3IMUUsIMH, CO CXEeMaMHM MOMCKa PEUIeHUs], YTO0BI COKOHOMUTH BPEMsI TIPH
PEILICHUH U HE JIOITYyCKATh THITUYHBIX OLINOOK.

W3 Bcero BBIIIECKA3aHHOTO CJIEAYET, YTO B IIKOJIBHOM Kypce
MaTeMaTUK{d Ba)XHOE MECTO OTBOJMTCS MOKA3aTeIbHBIM YpaBHEHHSM,
HepaBeHCTBaM. Takke MOKHO C YBEpEHHOCTBIO CKa3aTh, YTO PACCMOTPEHHON
TeMe clenyeT Oonblie YAeIsITh BPEeMEHHM Ha KaKHX-IHOO Kypcax, 3TO
MIOMOKET OOYYaroIIMMCS YCIEIIHO CIpaBUThCS ¢ 3amaHusiMu Ha EID u
MOJYYUTh BBICOKHE Oaiibl, a 3HAYUT IOCTYNUThb B JKeJlaeMoe ydeOHoe
3aBeJICHHE.

Jluteparypa
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BJUSHUE MATHUTHOTI'OIIOJISA 3EMJIMHA YEJIOBEYECKHI
OPI'AHU3M U BUOC®EPY B IEJIOM.

Jonroe BpeMs CYHTANOCh, YTO AJIEKTpOMarHuUTHeIe Toist (OMII)
JMara3oHa 4acToT, TJe YHeprus KBaHTa HAMHOI'O MEHBIIE KHHETHYECKOH
SHEPTUH MOJICKYJ IIPU TEMIIEPAaTypaxX, CBOMCTBEHHBIX )KUBBIM OPraHU3MaM
(hv < KkT), ne oxaspiBaroT Kakoro-nmi6o BIHSHHS HA )KMBIC OPTAHH3MBL.
Ho, Obu10 ycTaHOBIIEHO, YTO NepeMeHHble MarHuTHbIe 1ojst (MIT) gactoToit
0,01 I'u ¢ ammiurynamu nopsiaka 10 HTA HOJABASIOT pa3MHOKEHUE
HEKOTOPBIX BHUIOB OaKTepHi, OKa3bIBAIOT CYIIECTBEHHOE BO3J/EiCTBHE Ha
CHUCTEMy KPOBHU XKMBOTHBIX [1]. B cBs3u ¢ 3TUM pakToM cTOHUT 0OpaTuTh
BHHMaHHE ¥ Ha MAarHUTHOE T10Jie 3eMJIH, OCOOCHHO YYUTHIBas TOT (pakT, 4To
BO BpeMs MarHUTHOH OypH aMIUINTYIbl M3MEHEHHsS MAarHUTHOTO TOJS B
cpenaux mupotax gocturatoT oT 100 1o 500 mano Tecna (#Tn) u Gonee [2].

[IpeoOnanaromee  BIMSHME  Ha  OpPraHM3M  4YeJNOBEKa,  Kak
Omosorn4eckyro cucreMy, ciaboe eCTECTBEHHOE MarHuTHOe Iojie 3eMid
NPEUMYIIECTBEHHO  OKa3bIBaeT d4epe3 (EeppoOMarHeTHK -  JKele3o,
CKOHILIEHTPUPOBAaHHOE B KPACHBIX KPOBAHBIX TeJbLAX - IPUTPOIMTAX,
KOTOpBIE B IEPHO/I OTCYTCTBUS JBIKEHNUS Telia (BO CHE) BHICTPAUBAIOT CBOU
MarHUTHbIE MOMEHTHI B HAIPaBJIEHUH BHEIIHETO MAarHUTHOTO TOJA 3eMIIH.
B pesymprare 3TOrO, SPUTPOLUTHI B3aUMOAEHCTBYIOT MEXAy COOOH
MarHUTHBIMM MOMEHTaMH M 00pa3yloT KiacTepsl. JTO, Hapsay cC
00e3BOKMBAaHMEM OpraHM3Ma BO BPEMsI CHaA, MOBBINIAET BSI3KOCTH KPOBU U
apTepuanbHOe 1aBieHue. [Ipn cOOTBETCTBYIONIEH MaTOIOTHH OPTaHN3Ma 3TO
MOXET NMPUBOJUTH K MHCYIbTaM U MH(pAPKTaM, KOTOPBIE 110 3TOW NPHUIHMHE
Yarie BCero CIy4aroTcs BO BTOPOM MOJOBHHE HOUH [3].

KacarespHO >ke MeXaHM3Ma, CTOJNb BBICOKOW UYYBCTBUTEIBHOCTH
6moo6bexToB k OMII oka HET eTMHOTO MHEHHS, U CYIIECTBYIOT pPa3IHIHBIE
runoTreTudeckue mozaend. Hampumep, mpemiokeHa MOJENb, B KOTOPOH
CUYHTAETCs, YTO KOMOWHHPOBAHHOE C IIOCTOSHHBIM T€OMAarHUTHBIM ITOJIEM
MepeMEeHHOe HH3KOYacToTHOe (mopsanka enuHun repm) MII Brouser Ha
CKOPOCTb OMOXMMUYECKUX PEaKIHi, B KOTOPBIX YYaCTBYIOT HOHBI KaJIbIIUSI.
Ota rumore3a KPUTHKYETCSl TaKk KaK B PE3yJIbTATe aHAN3a ypaBHEHHUH
TEIUIOBOTO ABMXXEHUS HOHA B MAaKPOMOJICKYJIE TOKa3aHO, YTO BEPOSITHOCTh
BIUsiHUS iepeMenHoro MII B qanHOM citydae mana [1].
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B nmeHp pa3BUTHS MarHUTHOW OypH YIUIOTHSIOTCS JH30COMAJIbHEIC
MeMOpaHbI KIIETOK ICUYCHH KPOJIMKOB, UTO CBHJICTEIBCTBYET 00 YMCHBIIICHUU
X yd4acTHsi B MpOIECCaXx BHYTPHUKICTOYHOH pereHepanud B MEYCHH U
OpraHu3Me B IIEJIOM.

K Bompocy 00 KCTpanosiiuy pe3yibTaToB OIMBITOB Ha/ )KUBOTHBIMH
HA YeJIOBeKa HYXKHO MOAXOJHUTH C 0C000i 0CTOPOKHOCTHIO. V3BeCTHO, UTO
JUISL KaKIOTO0 OpraHu3Ma CYIIeCTBYeT HA0Op 4acToT, Ha KOTOpble OH
pearupyet Haubosee ocTpo. Hanpumep, pe3oHaHCHBIC YaCTOTHI CEpALa IS
genmoseka 20 I'm, ams momanm — 10 ', amst xposmka i Kpsicel — 45 ' [2].

Taxoxe ObIIO YCTAaHOBJIEHO HAJIMUKE KOPPEIALUT MEXTy H3MCHEHUIMHI
YPOXKAWHOCTH  TIICHUIBI W [eIHO00YCIOBICHHBIMA  M3MEHECHUSIMU
MarHUTHOTO ToJist 3emiu [4].

Takum 00pa3oM, UCCIIEI0BAHUE JAHHOTO BOIPOCA BUICTHCS BYKHBIM U
HCO6XOILI/IMI)IM, JI1 IIOHUMMAHHWS BJIUSIHUSA MArHuTHOI'O IIO0JIS 3eMJ'II/I Ha
JKHUBBIC OPTaHU3MBI.
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opraHusM uenoBeka // Dxonorus yenoeka. 2005. Ne9.

3. AnekcangpoB bBopuc JleonTheBmu, AuekcaHApoB — Alekceit
KnanoBru MexaHn3M BO3/IeiiCTBUS Ha Y€JIOBEKa MAarHUTHOTO 1OJIst 3eMITH U
Comnna // Hayunsrii xypraan Kyol'AY. 2017. Nel27.

4. Cagun M.1O., Jleo O. TI'ennooOycinoBieHHbIe (IIyKTyaluu
MarHUTHOTO TOJS 3eMJIM W CTaTUCTHYECKas YPOXKAWHOCTH IMIICHUIIBI
(TriticumL., 1753) // C.-x. 6uoin., Censxo36uomnorusi, S-h biol, Sel-hozbiol,
Sel'skokhozyaistvennayabiologiya, AgriculturalBiology. 2016. Ne3.

XaxankuHa A.A., bukynuna H.H.
b® baml'V, r.bupck, Pb
magnificentlanlady@gmail.com

INJIAHUMETPUYECKHE 3AJIAYU C TAPAMETPOM

BaxHpIM  TOKa3aTeneM ~ YpOBHS  MaTEeMaTH4eCKOrO  Pa3BHUTHUS
00yJaromierocsi SBISECTCS YMEHHE peEIlaTh IUIAHUMETPUYCCKUE 3a/IavH.
3amaHusi TAaKOro TUNA HEOOXOIMMO YMETh pellaTh IS YCICNIHON cradu
EI'D.

HewmarnopaxkHoe yciioBHe IIsI pELICHHUS 3a/1a9 TUIAaHUMETPHUH — XOpOoIIIee
BIIA/ICHUE TEOPETHYECKHM MaTepHUalioM. Ydamiuecs JOJDKHBI 3HATh
OTIpEe/ICICHNs, AaKCHOMBI, TPHU3HAKH, CBOWCTBA IUIAHUMETPHH, YMETh
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(hopmynHpOBaTh M I0Ka3bIBaTh TeopeMbl. Kpome Toro, BaxkeH pucyHok. 80%
ycrexa pemieHus IUIaHUMETPUYECKOM 3aJaud  — 3TO  NPAaBUIIBHO
HapHCOBaHHBI pUCYHOK. OH JOJDKeH OBITh HArJISAHBIA M HaWIydIInM
00pa3oM oTpakaTh BCe OCOOCHHOCTH YCIOBHUS
A 3aJ1a4H.
[Tapametp - 3TO BEJIMYMHA,
XapaKTepU3yIomas KaKoe-Tu00  CBOWCTBO
CHCTEMBI, TIpollecca WIM SBICHUI. B
yueOHnKax reomerpun AtaHacsHa JL.C. u
IToropenoBa A.B. BcTpeuaeTcsi 1OCTaTOUHOE
KOJIMYECTBO 33JaHUH, B KOTOPBIX Kakas-1100
BEJIMYMHA YCJIOBHS 33aJa4yMl 3a1aeTcsi OyKBOIA.
Takue 3agayM MOXHO OTHECTH K THILY
«3aJaHus c napaMeTpoM». 3t0
1e1ecoo0pa3Ho  AenaTh JUIi TOrO  YTOOBI
NPEOoJIONIETh NCHXOJIOTHYECKUH Oapbep, CTpax Iepel 3aaHusIMH C
napameTpoM. [locTeneHHO HakamMBasi ONBIT PEUICHHs TaKuX 3ajad, y
oOyuatomuxcst OyneT popMHUpPOBATHCS YBEPEHHOCTh B CBOMX CIIOCOOHOCTAX
penIarth 3aJadu ¢ MapaMeTpOM.

[Tapamertp B 3agaue TpeOyeT YETKOTO OCMBICIIEHHS TOTO, YTO AaHO U 4TO
TpebyeTcst HalTH. MOKHO 3HATh CIIOCOOB! M METOIBI PEIICHHUS 33/1a4, HO He
HaWTH pEUIeHUs 3aJadll C MapaMeTpoM, TaK KakK HY>KHBIE XOIbI MOPOM
HEJIETKO 3aMeTHTh. [lJIsl peleHust JIaHUMETPUYECKHUX 33/1a4 C apaMeTpoM
JIOCTaTOYHO 3HAaHUS 0a30BOr0 WIKOJILHOTO Kypca reoMeTpuu. XOoTs B
TeOMETPHUH, B OTIMYHE OT aiureOpbl, aJrOPUTMOB PEUICHUs 3a/ad O4YeHb
Majo.

PaccmoTpum 3agauy.

B ocrpoyromsaoM Tpeyromsrnke ABC cropona AB  pasha 4,

cropora AC pasHa a u yrom A pasen 60°. Ilpu kakom 3HAUEHHH
mapameTpa a pacCTOSIHAE MEXIy OCHOBaHUSIMH BhICOT Tpeyrojibauka ABC

4
, onymieHHbIX Ha croporsl AC u BC , paBHO E ?

Hano: AABC — ocrtpoyromemeii, AB=4, AC=a, £A=60°,
paccTosHUE MKy OCHOBAHUSAMH BBICOT, OIYIIEHHBIX Ha cTOpoHbl AC u

BC, pasno _4 .
Vi3
Haiitu: mapamerp a.
Pewenue.
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1. Tlposenem Boicotbi BK L. AC u AD L BC. Iposenem KD —
paccTosHUE MEX/y OCHOBAHHUSMH BBICOT, OMYIIEHHBIX HA CTOPOHBI AC

BC.
2. Paccmotpum AADC n ABKC . Orm npsimoyrombHsle 1 yron C — oOmui.
AADC mnonoben ABKC 1o nepBoMy mpu3HaKy HOA00HUs TPEyrolbHUKOB.
A DC AC BC
CnemoBaTeapbHO0, — = —— —=> —— = —— .
BC KC DC KC
3. B AABC mnogooer ADKC (mmo teopeme 00 OCHOBAaHUSIX IBYX BBICOT U

AB BC
0JJ00HOM Tpeyro ke). Otkyna —=—— (1).
1oJI00HOM TpeyroibHuke). OTKy KD~ KC 1)

4. B AAKB: Z/K=90",/4=60"=> AK =2.
5. B AABC mo teopeme kocunycoB. BC? = AB® + AC® —2AB- AC c0s /A4,

BC2:16+a2—2-4-a~%, BC?=a’-4a+16, BC=+/a’-4a+16.

[MonxcTaBuM HaliJICHHBIC 3HAUEHUS CTOPOH B paBeHCTBO (1) 1 HaifmeM a:

2_
6. 4\{11_32\/:;1 4z+16, JB3(a—2) = —2a+16,
a—

a>2, a>2,
= =
13(a® —4a+4)=a’-4a+16; |13a®*-52a+52-a’+4a—-16=0;

a>2, a>2, 3
=3 = —a=3.
a’-4a+3=0; |(a-1)(a-3)=0;

CriefioBarenibHO, P @ =3 PACCTOSIHUE MEXAY OCHOBAHHSIMHU BBICOT
4
tpeyrosbauka ABC , onymennsix Ha cropoust AC u BC , paBHO ﬁ

Otger: mpu a=3.

Kaxnast 3a1aua IilaHIMETPUN YHUKAJIBHA 110 CBOEMY COJAEPKaHUI0. A
pelleHre 3a1a4 ¢ IapaMeTpoM pa3BUBAET JIOIMUYECKOE MBIIUICHHE U YMEHHE
HECTaHJAPTHO MBICIIUTb.

Jlutepartypa
1. Aranacsn JL.C. Teomerpusa, 10-11 «maccel: yueb. mmst
obmeobpa3oBar. yupexxaeHui: 06a3oBbii W mpodun. ypoeau. / JLC.
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IIpocsemenue, 2009. — 255 c.
2. Kucenes, A.Il. I'eomerpust (maHumerpus, crepeomerpust) / A.IL.
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PA3PABOTKA TH®OPMAIIMOHHOM CUCTEMBI
JJIs1 IKOJIBI IO CTPEJIBBE U3 JIYKA B CPEJIE
MNPOTPAMMMPOBAHMS VISUAL STUDIO 2019

WudpopmanmonHass cucteMa — 3TO OpTaHU3AIMOHHBIE PECypCHI
("enoBedeckre, TeXHUICCKIE, (PUHAHCOBBIC U T. 1.), IPeIHA3HAYCHHBIC IS
MIOWCKA, XpaHeHus, 00paboTku U pactpoctpaneHus napopmamnuu (ISO/TEC
2382:2015).

Pa3zpabarpiBacMasi MH(pOpMalMOHHAas CHCTEMa 3aJyMaHa Ui
aBTOMATH3allMK Npoliecca MPOBEICHHsI COPEBHOBAHUI 110 CTpenb0e 13 JiyKa.
Jliist co3manus npuiiokeHus Oblia BeIOpaHa cpena paspabotku Visual Studio
2012 (sa3bik mporpammupoBanuss C#) um 0aza nmamHeix MySQL. Cpena
npejHa3HaYeHa sl ObICTPOH pa3pabOTKK KaK KOHCOJIbHBIX NMPHIIOKEHHH,
TaK M JJIs NPUIIOKEHUS ¢ TpadUuecKiM HHTephercoM.

Ha mepBom »odtame pa3pabOTKH WHPOPMANMOHHOW  CHCTEMEI
OCYILECTBILIOCH M3y4deHHe Bo3MoxkHOCTeH Visual Studio 2012 [1], MySQL
[2] n aHanmm3 TpeOboBaHMIA 3aKa3UMKA.

Ha BTOpOM 3Tame B COOTBETCTBUH C TPeOOBaHISIMH 3aKa3duWka ObLia
pa3paborana ¢u3MUecKkass MoOHeNb 0a3bl JaHHBIX IPEJCTABICHHAs Ha
pucyHke 1.

v [}

i s S [ © sporismen sportsmen Y
g id_normativ : int(11) o id_lyk - int(11) 9 id_sportsmen - int(11) [ 9 id_trener - int(11)
g pol_id_pol - int{11) "V k- varchar4s) @ familia - varchar(45) [ |@ familia - varchar(45)

g Iyk_id_lyk - int{11) \ @ ima : varchar(45) i
g ypragnenie_id_ypragnenie - int(11)| |
@ 3tom. - varchar(45) \
@ 2ton. varchar(45)

\ ge=
© 110n.: varchar(45) i pol i1

@ ima : varchar(45)
@ otchestvo : varchar(45) @ otchestve - varchar(45)
@ data_rogdenia : date
@ telefone - varchar(11) |
g trener_id_traner - int(11)

2 kategory_id_kategory * int(11)
@ organizacia_id_organizacia : int(11)

smen.pol

. ) \ ¥ o Iyk_id_lyk - int(11 porsmen izaci

a3 \ar:har(ds? & pol -varchar(45) | \q vk_id_yk - in ) o soorsmenorganizacia

1 2 varchar(45) o pol_id_pol - ini(11) g id_organizacia - int(11)

1 varchar(45) 4 o razrad_id_razrad : int(11) 5 organizacia - varchar(45)

18 KMC : varchar(45) 1] & sporismen razrad 12 vedomstva : varchar(45)

@ MC - varchar(45) ¢ id_razrad :int(11) © sporismen.kategory « gorod_id_gorod - int{11) o

@ MCMEK : varchar(45) @ razrad : varchar(45) o id_kategory - int(11) g gorod_region_id_region - int(11) |
@ kategory : varchar(20) ﬂ° - gorod

fos n.ypragnenie Ho omreiae  id_gorod - int(11)

 id_ypragnenie : int(11) " id_gerb i1 & gorod : varchar(45)

@ ypragnenie : varchar(45) a g;m varchar(ds) i region_id_region - int(11)

n & = nen region

% id_region - int(11)
@ region - varchar(45)

Pucynok 1. ®usnueckas cxema JaHHBIX
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[MoctpoeHnass Hamu 6as3a comepxut 10 CBA3aHHBIX TaOJUI] U OJHY
CaMOCTOATENbHYIO (B Hel xpaHsrTcsi uzobpaxkenus): Crnoptemen, Tpenep,
IlIxomna, Hopmatus, Pa3psan, 'opon, Pernon, Ynpaxuenue, Bun nyka, [lon u
I'ep6. Tabaump! HAXOAATCS B TpEeThel HOpManbHOH Gopme. Bee nelictBus ¢
0a30if JAaHHBIX IOJIL30BATENb INPOU3BOJMT uepe3 pa3pabOTaHHOE HaMH
KIMEHTCKOE TIPIJIOKeHNE, HarmncanHoe Ha C#. JlanHas 0a3za BBUTOKEHA Ha
XOCTHHT. JIOCTYH K HEl MMEIOT BCE, y KOTO €CTh KIIMEHTCKOE MPUIIOKEHUE.

Ha tperpem osrtanme Obum paspaboraH wHTEpdEHC MPHIOKCHHUSA,
npopaboTaHbl 3ampochl AIs paboThl ¢ Gaszoit mamHbIX. DFD-Cxema [3]
MTOTOKOB JAHHBIX MPEACTABIIEHA HA PUCYHKE 2.

Peruonw CnopTHEHL
paspAds

3

4 Tperepa

Cocaaiie copesnosan

PesyneTaTs

PesyniTats
Sumance ]

OmueTy

T
|

Pucynok 2. DFD auarpamma moToKOB JaHHBIX

Brnaromapst BosmoxHocTsim Visual Studio 2019 u MySQL ynamoce
co31ath HHPOPMAIMOHHYIO CHCTEMY MO3BOJISIONYI0 00pabaThIBaTh JaHHbBIC
U co3maBath oT4eThl Mo HuUM. Co3maHHas WHPOPMALNMOHHAS CHUCTEMa
3aMEeTHO 00JIeryaeT MpoIecc MPOBEICHUS COPCBHOBAHHI.

Jlutrepartypa

1. Jemun A.1O., Topodees B.A. [IporpammupoBanne Ha C#: yueGHOE
mocobne. Tomck: M3a-B0 TOMCKOTO MONUTEXHHYECKOTO YHHBEPCHTETA,
2013. - 134 c.
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OCOBEHHOCTHU PEAJIM3AIIMUA KOMIIETEHTHOCTHOI'O
MMOJAXOJA B U3YYEHNU OCHOBAHMUSA
®U3NYECKOU TEOPUUN

@DopMUpOBaHUE KOMIICTCHTHOCTEH OOYYalOIUXCS, T.€. CIOCOOHOCTH
MIPUMEHATh 3HAHWUSA B PEAIbHOM KU3HEHHOW CHUTYyalluH, SIBJSIETCSl OJHOM W3
HanOoJjIee aKTyaJIbHBIX MPOoOJieM COBpeMeHHOro oOpaszoBanwst. [Toatomy mpobiema
KIIIOUEBBIX KOMIICTCHIIMM HAaXOOUT Bce Oojiee IMIMPOKOE OOCYXKICHHE U
npuMernerre. ObecneunTh KaueCTBEHHOE YCBOCHUE CTaHAapTa 00Pa30BaHMs,
1 BMECTE C TeM YueOHO-II03HABATEIBHON U HH(MOPMAIIMOHHON KOMIICTCHIIUN
BO3MOYKHO TOJIBKO Yepe3 CHEeIHAITBHO OPraHN30BaHHYIO paboTy yJIaIIiXcs.

B Konmemun MoaepHH3aUN POCCHICKOTO OOpa30BaHUS CTABHUTCS
3a7a4da (hopMupoBaHHS KJIIOYEBBIX  KOMIIETEHTHOCTEH, KOTOpPBIC
MPEICTABISIIOT COOO IETOCTHYIO CHCTEMY, BKITFOUYAIOIIYIO 3HAHUS, YMEHUS,
HAaBbIKH, OIIBIT CaMOCTOSITEJIbHOH ACATCIIBHOCTU U JINYHYIO OTBETCTBECHHOCTDH
oOyuaromuxcsa. EcTe OCHOBaHMS MpeINonarath, 4T0 PEIICHHIO YKa3aHHBIX
npobieM Oyaer crmocoOCTBOBATH BBEACHHE B CHCTEMY 0Opa3oBaHUS
KOMIIETEHTHOCTHOTO TIOIX0/1a.

KoMneTeHTHOCTHBII MOAXO0A — 3TO NPHOPUTETHAs OpUEHTALMUs Ha
e — BEKTOPBl  00pa3oBaHWs: 00y4aeMOCTh, CaMOONpEACTICHUE
(camojeTepMHHaLIKS), CaMOAKTyallM3alus, COLMANM3alMsd M Pa3BUTHE
WHIWBUAYAIFHOCTH. B kKadecTBe WHCTPYMEHTAIBHBIX CPEACTB TOCTHKCHUS
OTUX L[eﬂefl BBICTYIIAIOT MNPUHOWIHWAIBHO HOBBLIC MeTaO6paSOBaTeHBHLIe
KOHCTPYKTBI: KOMIIETCHTHOCTH, KOMIICTCHITUN U METAKa4eCTBa.

KoMneTeHTHOCTH — 3TO cojiepiKaTebHble 0000IIEHNS TEOPETHYECKUX
U OMITUPUICCKUX 3HAHHM, TIPEJACTABICHHBIX B ()OPME MMOHATHH, TPUHIUIIOB,
CMBICIIO00PAa3yIONUX MOJIOKESHUH.

KitroueBble KOMIIETEHTHOCTH MHOTO()YHKIIHOHAIBHBI, MEKITPEIMETHEI
W HaANPEIMETHBI, MHOTOMEPHBI, TIOATOMY TEXHOJIOTHS UX (OPMHPOBAHUS
JIOCTaTOYHO CIJIOJKHA, OJHAKO PSAJ MO3MIHMHA KOMIETEHTHOCTHOTO MOAXOAa
MOJKHO PEaJHM30BBIBaTh B 00pa30BaTEN-HOM MpoIecce ypoka (GU3UKH. DTO
¢opmupoBaHMe y geTed  CrocOOOB — OpraHM3alMM  COOCTBEHHOM
JeSTeTbHOCTH, (OPMHPOBAHUE WHTETPAIBHBIX HH(DOPMALMOHHBIX U
KOMMYHHUKATUBHBIX CIIOCOOHOCTEH, TO €CTh pa3BUTHE KOMIIETCHTHOCTH B
chepe camMOCTOSITETFHOW TMO3HABATEIPHON ACSITENTLHOCTH, OCHOBAHHOW Ha
YCBOCHUH CIOCOOOB NPHOOPETEHMs] 3HAHWH M3 PasIMYHBIX HMCTOYHHKOB
nHpOpMAITUH.
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IIpn paccmorpennn Kypca (U3MKH OCHOBHOW IIKOJIBI, BO3MOYHO
paccMOTpeHue  CIEeAYIOLIHMX  crnoco0oB  (OpMHUpOBaHUS  ydeOHO-
MIO3HABATEIbHON KOMIIETCHIIUH:

1. OGyueHne Gpu3ndeckuM mpuémMam MBIIUICHUS, CIIOCO0aM U METoJaM
MOCTHXCHUSI HICTHHBI B XO/1€ SKCTIEPUMEHTAIIBHON JIESITENbHOCTH. Y UCHHKAM
JaéTcsi BO3MOXKHOCTh CaMOCTOSITENIBHO JieNaTh BBIBOJBI MU NPOBEICHUU
onpitoB. [lomydast 3amaHWs, OHM TPOBEPSIOT THUIOTE3y, BBLABHHYTYIO B
Hadaze ypokxa. Hanpumep:

— BCE BELIECTBA COCTOST U3 YaCTHII;

— BIKUAKOCTH U rase CyIIecTBYeT BBITAJIKUBAIOIIAS CHIIA;

— KpHCTAJUIMYECKOE TEJIO HWMEET IIOCTOSIHHYIO TeMIIepaTypy
ITaBJICHUS;

— YCKOpEHHE Tella 3aBUCHT OT €ro MacChl M BEIMYUHBI CHIIbI,
NIPWIOKEHHOM K HEMY.

B sTom ciydae uaér otpaboTka yMEHHH CTaBUTh (DM3MUYECKUN OMBIT,
IPOBOJUTH HAONIOACHUE, aHAIU3UPOBATH, JEeTaTh IyOIMIHOE COOOLIEHHE O
npojenaHHod pabore. OOmeHwe B Tpymmax MO3BOJISICT Pa3BHBAThH
HE00XOIUMBIE KauecTBa IMUHOCTH.

2. CocTaBneHHe KPOCCBOPAOB, COOOIICHUH, COUNHCHUN K W3YUECHHOH
teme. JlanHas Qopma oOydeHUs ~IpeAnoyaraeT — HECTaHJapTHOE
UCTIONIb30BAHKE MOTYUYSHHBIX 3HAHUMH, TIO3BOJISIET yUEHUKAM MPOSIBUTH CBOU
TBOpPYECKHE CIIOCOOHOCTH.

3. Co3paHue 3JIEKTPOHHBIX IMpe3eHTauuid. PopMUpOBaHUE YMEHUS
HCTIO0NB30BaTh MH(OPMAIIMOHHbIE TEXHOJIOTHH B MIPOIecce 00y4IeHusI.

4. BoiBox yuamuxcsi Ha HOBOe MoHsATHE. JlaHHas dopma oOydeHHs
MPEACTAaBIsIET HEKOE IMO0J00He MO3rOBOrO IITypMa. YUYEHHKH IOIYydaroT
3aJ[aHue PaKTHIecKoro xapakrepa. Hanpumep, yuanmces 8 kiacca MOXHO
MIPEUIOKUTH NMEPEUNCINTh MaTepPHaIbl, UCTIIONb3yeMbIe TIPH CTPOUTEIHCTBE
JloMa Tepe] Ha4ajaoM U3y4eHUsI TIOHATHS TeIUIONPOBOAHOCTE. TakoH moaxon
K M3y4eHHIO (M3MKH fenaeT e€ Hamboyiee NPUOMIDKEHHOH K pearbHON
KHU3HH.

Jlureparypa
1. TypesinoBa, A.B. KoMmeTeHTHOCTHBI TOIXOJ B OOpa30oBaHUH
[DnekrponnsbIit pecypc] // Pexum JlocTyna

http://festival.1september.ru/articles/574903/.

2. Kpaesckwuii B.B., Xyropckoii, A.B. OcHoBBI 00yueHus1. [JunakTuka
U METOJIMKa. y4ueb. mocodue st cTya. By30B. — M.: Akagemus, 2019. — 311
c.

3. Jlebeme, O.E. KoMIeTeHTHOCTHBIH mMOaX0n B oOpasoBanuu //
IlIxonbHbIe TexHOMOrUU. — 2017. — No5. — C. 12.-14.

130



SAmanosa K.P.

b® baml'V, r.bupck, Pb

Xysuna @.P., k.gp.m.H., doyenm,
Canuesea M.C., cm.npenooasamens
kamillayama.lovaa@gmail.com

BU3YAJIN3AIINAA ®YHKIUAA SUJTEPA ITOCPEJICTBOM
MATEMATHYECKHUX TAKETOB

ITpocTeie Yncna MpeAcTaBIsIOT cOO0H CIOXHYI0 MHTepnpeTarmio. [1o
OTIPEZIETICHUIO, OHH SIBJIAIOTCS HATYypalbHBIM YHCIIOM, KOTOPOE HMEET POBHO
JBa pPA3MUYHBIX HATYPaJIbHBIX NEIUTENS: CIWHHIy M caMoro ceOs.
Bnaromapst mx comep)kaHWIO, T.€. HEBO3MOXXHOCTBIO Da3JIOXKEHHS MO
COCTaBHBIM YHCJIaM, OHU OOPETal0T B HEKOTOPOM POAE, 3araiky, KOTOpyIo
MaTEeMaTHKH MBITAIOTCS Pa3rafaTh ¢ TeX CaMbIX Mop, korjaa EBkiu noxasai,
YTO NMPOCTHIM YHCIIAM HET KOHIIA.

Oynkiuerr Dinepa Ha3piBaeTcs (QYHKIHS @(n), ompeneleHHas Ha
MHOkecTBe N (HaTypalbHBIX YHCEN), 3HAYCHUs] KOTOpOW paBHbI yuciy k
HaTypaJIbHBIX, MOJKET OBITh, H COCTABHBIX IIEJBIX YHCEII, B3AUMHO ITPOCTBIX
¢ n ¥ He TpeBocxosuX n, T.e. 0<k<n, (k, n)=1. i n=1 nonaratot ¢(1)=1.

Oynxnus Diinepa aHAJITHYECKH BbIPAKAETCA CIIEAYIOLIMM 06pa30M'

@m) =n-— Zl<1<k +21<1<]<k + T+ (= 1)k — (1)

Q1><QZ>< xqy '
rae K- ects ymcio HpOCTbIX ,ueJmTeneH g; 4ucna n, ...,k. Hare
GbyHkps Ditepa MPUBOIUTCS B HECKOJIBKO APYrOM BHUJIE

(P(Il)=n]_[}(=1(1—qli)=n(1—i)x(1_i) (1__) )

raen = qt X g2 X -+ X g [1].

Paccmorpum  rpadmueckoe  m3obpaxenue — QyHkuum  Diepa Ha
matemarnueckoM nakere eulerPhi (I'padux 1). KimtoueBoe MecTo 1yisi BHIYMCIIEHUS
Gbyskimu Ditnepa — 370 HaxoXxAeHHe Gakropusanuu yucaa n [3].

2
e Eufer's Phi- first 100 values

2 | b)

Puc. 1. Pacnpenenenne gpynkunu Diinepa Ha oTpe3Ke.
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3ameTuM, YTO MHIMBHAYaJbHbIE 3HAYEHHS BEIYT ce0s HEperyJsipHo,
YTO OOBSCHIETCSI HEeperySIPHOCTBIO pacHpeleeHus] MPOCTBIX YHCEN B
HATypaJbHOM psie. DTOT TpaKT WLIIOCTPUPYETCS B CTaThe C MOMOIIBIO
rpadgudeckoro wuzoOpaxenus puc.la. Takum oOpasoM, Mo HamMM
CYXJICHHSAM, MOKHO OIPE/ICINTD BEPXHUH U HIDKHUHN ITpeaen GyHKINH. (CM.
puc.1b). 3nauenus (Touku) GyHKIMK HE MPEBBIIAOT QyHKIMO ¥ = X — 1,

4x o
U HE PacIoylararoTcsi HWKe (QYHKIUH Yy = 1o To ectb BepxHuit mpenen
- V- 4x
npuHuMaet Buj lim y = x — 1, a vwkuuii lim y = =

n—oo n—oo

B 3akmodeHue, XOTEIOCh OTMETHTb, YTO B JAJbHEHIIEM W3ydCHUH
¢byHKIMK Diinepa nepex HaMH MOSIBISIFOTCS 3HAUYNTEIbHBIE BO3SMOXKHOCTH B
ee peanmzaluM. 3HAaHMSA O CBOMCTBAX pA3IMYHBIX YHCEN JAl0T HaM
BO3MOXKHOCTH ITIOMHMO Pa3BUTHS TEXHOJIOTHH, OT KOTOPBIX MBI 3aBUCHM, HO
U coxpaHeHHe ux OesomacHocTH. OJHO W3 CaMBIX PacIPOCTPAHEHHBIX
MIPUMEHECHNHN TIPOCTHIX YHce-cucTeMa mudpoBanus RSA.
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1. Epom U. JI., Ceprees M. b., ConosseB H. B. E78 JuckperHas
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VYueb. nocodbue. CI16.: 'YAIIL. 2018.
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MPOBJIEMbBI «3EJJEHON SHEPTETHKN» B KYPCE ®U3UKH

«3eneHple» TEXHOJOTHU — OTO TEXHOJOTHH, TPOU3BOJICTBEHHBIC
IIPOIIECCHl KOTOPBIX SBITIOTCS SKOJIOTHYECKHA OE3BPEIHBIMU UM HAaNMEHEE
BpEIHBIE TI0 CPABHEHHUIO C JIPYTMMH TEXHOJOTHSIMH (C TpPagWIMOHHBIMH
MEeToJaMH ¥ 1p.). Takue TEXHOJIOTMH HCHOJB3YIOTCA B pas3HBIX cdepax
SKOHOMHKH: B DJHEPreTHKe, MPOMBIIIICHHOM IIPOU3BOJCTBE, CEIHCKOM
XO3MWCTBE M PELIAIOT DKOJOTHYCCKUE MPOOJIEMBI, B HACTOAIIEEC BPEeMs
BEIPOCIIIHE JI0 TII00ATbHBIX pa3MepoB. B noceanee necarmnerne «3eJIeHBIE
TEXHOJIOTUH Pa3BUBAIOTCS B YCKOPEHHOM TEMIIE.
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DKOJIOTMYeCKOMY 00pa30BaHUIO ydaluxcs B 00IieoOpa3oBaTeIbHON
IIKOJIE ¥ By3€ IIPH MOJTrOTOBKE OyayIInX yuuTene Gpu3nku, TOHKHO OBITH
YIEJCHO cepbe3Heilee BHUMaHNe, MOCKOIBKY IMEHHO (HU3HKa OTKPBIBAET
HanOouee o01IMe 3aKOHbI IPUPOBI, HCIIOJIB3yEMbIE YEIOBEKOM B IpoIiecce
MIPOM3BOJICTBA BO BCEBO3PACTAIONINX MAaCIITa0ax MaTepHaNbHBIX Oyar, B
4acTHOCTH, SHepruu. [3ustauHosB, 2006, c¢.127-130]. Dxomormueckoe
o0Opa3oBaHHE WPEAINONIAaTaeT OCO3HAHHE YyYaIlUMUCS HpPaBCTBCHHBIX,
SKOJIOTUYECKUX M HKOHOMMUYECKUX HMIIEPATUBOB, KOTOpBIE ITUKTYIOTCS
MepCIEeKTHBAMU pa3BUTHS UenmoBedecTna.

Okosoruyeckoe 00pa3oBaHHE MOXET OBITh PEaTn30BaHO uepe3
3JIEKTUBHBIC KYPCHI M IPAKTUKYMBI IO pelIeHUIo pr3mueckux 3anad. Llemsio
9KOJIOTUUECKOT0 00pa3oBaHus sBIsIeTCsl (OPMHPOBAHUE Y  YUaI[UXCS
STHYECKOTO OTHOIICHHUS K MPUPOJIE U HAa ITOH OCHOBE UYBCTBA I'PaKTaHCKOH
OTBETCTBEHHOCTH 3a COCTOSIHHE NpUPOIHON cpenbl. [3ustaunoB, 2009,
c.212].

B coBpeMeHHOM IIKOJBLHOM Kypce (PU3UKH MOYKHO TPOBOJHUTH YPOKH,
KOTOpBIEe OyAyT OTpa)KaThb TEMAaTHKy 3CIIEHOW SHepreTukd. B kadecTBe
OCHOBbI mpH paboTe yd4WTelb UCHOJb3yeT YyueOHuk. IloaTomy
1esrecooOpa3Ho MPOBECTH aHAIN3 TEMATHIECKHUX IIAHUPOBAHUH YICOHHKOB
(M3MKK C IeThI0 BBIABICHHUS HACBIIICHHOCTH MaTepHaja SKOJIOTHYECKUM
COJIEpKAHUEM.

Ecnu mocMoTpeTs KajleHJapHO-TeMaTHIeCKUH MJIaH ypoKa Mo GU3UKH
¢ 7-11 xmacca, TO MOXXKHO YBHIETB, 9TO OTIEIBHOTO YpOKa, OTBEACHHOIO Ha
TEMy 3€JIEeHOHW JHEPreTHKH WIM KacaeMo aJbTePHATUBHBIX HCTOYHHKOB
sHeprun BoBce HeT. ClieoBaTeNbHO, MOXKHO CBSI3aTh MPOOJIEMBI 3€JIIEHON
SHEPTeTHKH C TEMOHW ypokKa, HE 3aHHUMas JHIIHETO BPEMEHH, T.e. Kak
npukiangHoe.  Hampumep, mpuBeneHBI  HEKOTOpPBIE  CBEICHHUS O
TeJIMOTEeXHNYECKUX YCTAaHOBKAX U HCIIOJIB30BAaHUU COJHEYHOM SHEPTHH, HO
HEJIOCTaTOYHO OCBEIICHA (hU3UUECKasi CYIIHOCTH COBPEMEHHOW COJIHEYHON
(oto sHepretukn Pemennem naHHOH mpoOieMsl (TO €CTh, TOBEACHHE 10
yYaIlIuXcs COBPEMEHHBIX 3HAaHWH OTHOCHTENBHO COJHEYHOH (hoTo
SHEPreTUKU) SBISIETCS MPOBEACHUE 3aHATHA 00 albTepHATHBHBIX
WMCTOYHUKAX YHEPTHH B MIKOJBHBIX KPYXKax U (haKyJIbTaTHUBHBIX Kypcax IO
¢uzuke. KpoMe 3T0r0, Ha OCHOBE OPraHU3AIMH KPYTIBIX CTOJIOB, HAYYIHBIX
CEMHHAPOB TOXX€ MOXKHO TPOBOJHUTH TEOPETHUECKHE W MPAKTHUECKHE
3aHATHSI 00 aJbTEPHATUBHBIX HCTOYHUKAX 3Hepruu. [3usTauHoB, 2009,
c.212]. IlpumMeHeHe HHTEPAaKTUBHBIX METO/IOB ¥ IPUEMOB ITPH OpPTraHU3AINN
TAaKWX 3aHITHH CHOCOOCTBYET WOBHIMICHUIO 3(deKTuBHOCTH yUeOHBIX
3aHATHH, (OPMHUPOBAHMIO HEOOXOIWMBIX 3HAHWUH, YMEHHH W HaBBIKOB
YYaIuXxcs.

Hanpumep, B 7 xnacce u3ydeHne TeMbl « DHEPTHI» MOKHO CBA3aTh C
PaccMOTPEHHEM BOIPOCOB 3E€JIEHON YHEPreTHKH, KaK K OAHOMY W3 BUIOB
aNbTEPHATHBHBIX MCTOYHUKOB SHeprud. B § kmacce mpu mM3ydeHHH TEMBI

133



«OnexkTpuueckuii ToK. VICTOUHUKHA TOKa» MOXXHO PAaCCMOTPETh BOMPOCHI,
KacarollKecs COTHEYHOHN sHeprud. B xoie mpoBeneHus 3aHATUS y4yalluecs
Y3HAIOT, YTO COJHEYHAs DJHEPreTHKa OCHOBaHA HA HEMOCPEICTBEHHOM
HCTIOJIb30BAaHUN COJTHEUHOTO U3IyUYEHUs AJISl MOJTYUYeHHs] SHEPTUU B KAKOM-
6o Bume. B 9 kiacce m3ydaeTcsl 3aKOH COXpaHEHUS JHEPrUH. 3aKOH
COXpaHEHHsI SHEPTUU 3BYUUT TaK: «DHEPTUs HE OTKyAa HE TMOSBISETCS U
HUKyZIa HE WcYe3aeT». 3akoH MpPUMEHHM W JUId  yCTpoiicTBa
BETPOIHEPreTUKU. DHEPTUs BeTpa MEePeXOJUT B MEXaHMUYECKYIO DHEPTHUIO
JIOTIACTH TYPOHHBI, ITOCIIE YeTr0 OHM HAaYMHAIOT IBUTaThcs. Tak kak B 10 m 11
KJlaccax MHJeT TMOBTOPHO H3yYeHHE MaTepHaja, BOIPOCH 3eJICHOH
SHEPTreTUKU MOXKHO CBA3aTh C JIF000# Temoit ypoka B 10, 11 kimaccax.

BrsicHeHO, YTO MpoOiieMaM «3€JICHOI IHEPreTHKH» B Kypce (hHU3UKU
cienyer oOpaTuTh 0co00e BHUMaHUE, T.K. (OpPMUpOBaHHE IKOJIOTHIECKOTO
MHPOBO33PEHUS ABJISIETCS OJHOM M3 BaXKHEMIIMX COCTAaBHBIX YacTel
Pa3BUTHS SKOJIOTHUECKON KYIBTYPHI MOJIOHCHKH.

Jlutepartypa
1. 3ustamaoB, LI, DKxomormgeckue mpodIeMbl COBpPEMEHHOCTH
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obpazoBanun yuammxcs / ULT. 3ustauHoB, b.M. Mupkun // BecTHHK
Bamxupckoro yauBepcureta. — Ne 2. — 2006. — C. 127-130.

3. SuarauaoB I @usmyeckas skonorms.  YueOHO-
METOJMYecKoe Tocobue K ayeKTUBHOMY Kypcy. / HLI. 3usaramHOB. —
Mocksa: «JIunep-M», 2009.- 212c.
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O®OTOMETPUYECKOE OIIPEJAEJEHUE KOBAJIBTA
B BUOJIOTHYECKUX OBBEKTAX C IPUMEHEHHUEM
2-HUTPO30-1-HAD®TOJIA

C TOYKM 3peHHs OWOJOTMYECKOW aKTHBHOCTH BCE METaJlIbI
MIEPUOANIECKON CHCTEMBI 3JIEMEHTOB YCIOBHO MOXKHO IIOJIENUTH Ha TPH
TpYIIIIbL:

- 3CCEHIIMANIbHBIE — HE3aMEHUMBbIE (PAKTOPHI MNTAHUS,

- HEICCEHIMATbHBIE — HE00s3aTeNbHbIE IS )KU3HEICATeIbHOCTH,

- TOKCHYECKHE.

KobGanbr — 57 »3JeMEHT NEepHOAMYCCKOH CHCTEMBI, SBIISICTCS
MHUKPOJIEMEHTOM, MMEIOIIMM HEOJHO3HAYHOE BIISHUE Ha JKUBBIC
opranu3Mbl. C 0JJHOH CTOPOHBI, KOOAJILT BIMSET HA OOMEH BELIECTB U POCT,
BXOJIUT B COCTaB TOPMOHOB, BUTaMuHOB (B12), cTumynupyet obpa3oBaHue
peTuKynonmmMTOB ¥ 3purpouuToB. [1] OpHako, mpH HU3OBITOYHOM
MOCTYIUICHHH KoOanbTa (TaKKe Kak M psAda HOHOB JIPYTHX TSDKENBIX
METaIOB) HACTYIAeT TOKCHYECKOE OTpPAaBJICHHWE, BBI3BIBAIOIIEE DAL
XpoHHUYecKHX 3abonesBanmii. HeraTmBHOe pelcTBue BBIpaXkaeTcst B
MOBPEXJICHUN KJIETOK M WX OpraHeiul, CONpPOBOXJIAMONIMECS UX
(YHKIMOHAIBHBIMH M CTPYKTYPHBIMHU U3MeHeHHsiMI. HopMoit noctymienust
KoOaJIbTa B uesoBe4ecKuii opranu3mM cuutaercs ot 20 1o 50 MKT B CyTKH,
nedunut — meree 10 MKT B CYTKH, a opor TokciuarocTr — 500 Mr/cyTku. [2]

B HacTosimet pabote n3ydeHo coaepkanue Ko0anbTa B OMOJIOTHUECKUX
00BEKTaX, COCTABIAIOMINX MUIIEBYIO [IETIOUKY IepeHoca KobanpTa — MovBa,
TPaBSIHOM MMOKPOB (CEHO), IEUYEHb TPABOSTHOTO KUBOTHOTO (KOPOBA).

B uccnenoBanny nmpumMeHeH GOTOMETPHUYECKUI METOJL C IPUMEHEHHEM
2-HuTp030-1-HadTona, MO3BOJISIONIMKA ONpPEAETUTs olllee Ccoaep)KaHue
kob6anbTa ot 0,0003 mo 0,0015%. OcHoBaH Ha 00pa30BaHHU OKPAIICHHOTO
KOMIUIeKca — 2-HUTpo3o-l-Hadronara koOasbTa M (POTOMETPHUUECKOM
N3MEPEHNH ONTHYECKOH IUIOTHOCTH KOMILIEKca MpH JuInHe BosIHBI 360-370
HM. JlaHHBII METOJ MMeEeT NPEUMYIIECTBA, TAaK KaK MPH SKCTPaKIuu 2-
HUTPO30-1-HadTomoara kobambTa XJopodopmoM 3HHEKTHBHO OTIENSIETCS
OOJIBIIMHCTBO MEMIAIOMNX 3JIEMEHTOB, KOTOPOE MPHCYTCTBYIOT B 30I€
JKUBOTHBIX TKaHe#. KommiekcHoe coenmnnenne kobanbTa (1) obpasyercs B
BOJHBIX pacTBopax npu PH 3-4 B NpUCYTCTBUM LUTPATOB, HOCIE YETO €ro
9KCTParupyroT. JJIsl OIHOTO CBSI3BIBAHMSA KOOAbTa B KOMIIIIEKC TpeOyeTcst
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okoo 30 MUHYT, OCOOEHHO B IPHCYTCTBHU OOJIBIIUX KOJIMYECTB (ochaTon
(koTopble JOMKHBI MPUCYTCTBOBaTh B BHAC opTodocdharoB, HO HE
nonugocdaros). JKeneso (11I) He SKCTparupyroTCs B MPUCYTCTBUU M30BITKA
(docdaroB. Menp U3 FKCTpaKTa yIAISIOT IPU IPOMBIBKE COJISTHOIM KHUCIIOTOM.
3Ha4yuTeNbHbIE KOJUYECTBA HUKENs, MO-BUIUMOMY, HE J3KCTParupyrorcs
BMecTe ¢ KoOanbpToM. [3,4]

INoaroroBka mpod® OHONIOTHYECKHX MaTEpHaOB MPOBEJCHA COTJIACHO
COOTBETCTBYIOIINM HOPMATHBHBIM JTOKYMEHTAM.

Jnst I3MepeHus ONTHYECKOH IIIOTHOCTH IPUMEHEH CIIEKTPO(GOTOMETp
C® 103. Bces ucnonb3oBaHHas IOCyJa 2 Kjacca TOYHOCTH.

[IaTHTOYeUHBIH rpagynpoBOYHBIH Tpaduk nocTpoeH cormacHo CT COB
3364-81.

Pe3ynbraThl Hccae0BaHU IpeCTaBIEHBI B Tabuie 1.

Tabmuua 1.
Coneprkanue K00ajabpTa B HCCIIETyeMbIX 00BEKTaX, MI/KI.
Mukpo31eMEHT IlouBa CeHo ITeuenn
KobGanbt 7,32 +£ 0,55 29,48 £ 0,29 79,80 + 0,78

Takum o0Opa3om, NPOBEJCHHBIE HaMU HCCIEAOBAaHUS TOKa3alH, YTO
K0OaJIbT 00JIa/IaeT CIOCOOHOCTBIO K OMOaKKYMYJISILIMK 1 MUTPALIUH BBEPX I10
MUIIEBOW [IEMOYKE, YTO IMOITBEPIKACHO TAKXKE M IPYTHMHU paboTaMH B TOH
obmactu. B cBs3u ¢ aTHM, TpeOyeTcst MOCTOSHHBI MOHUTOPHHT W KOHTP OJIb
32 TOKCHYECKMMH DJJEMEHTaMM B TEXHOIE€HHBIX 30HAaX M 30HaAX
MOJIBEPKEHHBIX ONACHOCTH 3arps3HeHus. [5]
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BUPTYAJIBHAS DKCKYPCHSA KAK CPEACTBO
PA3BUBAIOIIEI'O OBYUYEHMUS TP ®OPMHUPOBAHUN
3HAHUI OBYYAIOIIUXCS 1O BUOJIOT U

OKCKypCHsl — 3TO OJHA M3 caMbIX 3(P(EKTUBHBIX (HOpPM OOYyUCHHS,
ToMoTaroIIas NpuodpeTaTh HOBHIC 3HaHWA M yMeHWsA. Hax paspaboTkoit
TEOPETHYECKUX W TMPAKTHIECKUX OCHOB YUYEOHBIX IKCKYPCHH, TPYAHUIHCH
m3BectHble meparoru E.S Tomant, B.B. TomyOxos, W.IL.ITomnmacenii. K.JJ
YUmMHCKUH U apyrue.

«DKCKypcHsl TIpelcTaBisieT coOol IieJeHanpaBiICHHBIA HaTJISTHBINA
Mpolecc H3Y4YeHHs] OKpyXkaromero wmupa. lIporecc, MOCTpOeHHBIH Ha
3apaHee MOJO0OpaHHBIX OOBEKTAX B ©CTCCTBECHHBIX YCIOBHSAX MU
PAacroNIOKEHHBIX B TMOMEHICHHSIX, 3aJlaX MYy3es», COTJAcHO OMNpPENEICHUIO
A.C Bapanosna [1].

B pavkax pasBuBaromero oOydYeHHS OKCKYpPCHS  TIO3BOJISIET
cthopMupoBaTh, 000OIIUTE U CUCTEMATH3UPOBATh HOBBIC 3HAHHS, a TAKKE
MIPECTABICT YCIOBUS JUIA PACKPBITHA MPAaKTUICCKAX YMEHUH W yYMEHUU
HCCIIeIOBATEILCKOTO XapaKTepa.

21 Bek cIaBUTCA HOBBIMH HWH()OPMAIMOHHBIMH TEXHOJOTHSIMH U
BHEIPCHHUEM UX B CHCTEMY COBPEMEHHOTO 00pa3oBaHus B Ikoiax. Ha cmeHy
0OBIYHON TPaTUIIMOHHON SKCKYPCHH TPHUIILIA HHTCPAKTUBHAS BUPTYaIbHAsS
9KCKYypCHSL.

BupryansHas s5KCKypcusl IBJISETCSI HOBBIM BHJIOM 3KCKYpCHH, KOTOpast
OTJIMYAIOTCS OT peabHON SKCKYPCHH BUPTYAIbHBIM OTOOpaKEHHUEM peabHO
CYIIECTBYIOMIMX O0BEKTOB [2].

BupryanpHas 3KCKypcHs MO3BOJISIET 03HAKOMUTBCSI ¢ MHTEPECYIOLUM
MECTOM, HE BBIXOJIS U3 JIOMa, B JIF0OOE BPeMs, UMesl B PACTIOPSDKCHHIH JIUIIb
COBPEMEHHBII KOMIIBIOTEP U IOCTYI B UHTEPHET.

BupryaneHbple 3KCKypcHUM HMMEIOT Ba)KHbIE NPEUMYIIECTBA Iepen
TPaTUIIMOHHBIMI aHAIOTAMU:

— IIAPOKWH cCHeKkTp oOjacTedl HCMONB30BAHUS  BUPTYaIbHBIX
OKCKYPCH B Ka4yecTBE HMHCTPYMEHTa O3HAKOMIIEHWS, OOydeHUs,
pasBievueHHS U OM3HECa,

— HeT OTpaHWYCHHH IO KOJIMYECTBY IIPOCMOTPOB, BPEMEHH U
JUTATEIIEHOCTH TTOCEIICHNUS, a TAK)Ke M0 YHCITY TIOCETUTENEH;

—  JIOCTYITHOCTb Pa3paboTKH;
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— BO3MOXXHOCTH  ONEPATHBHOTO  OOHOBJIEHHWsS U  jJ00aBICHMS
nHpopmanny;

—  pocTtixeHue 3 dexTa IPUCYTCTBHSA IPE3EHTYEMOT0 IIPOCTPAHCTBA;

—  BBICOKasl CTETEHb JeTalnu3alii;

—  BO3MOXHOCTb HCIIOJIb30BaHMS 3BYKOBOI'O KOHTEHTA.

BupTryanpHble 3KCKypCHM MPOHM3BOAAT Ha OOYYAIOIIMXCS CHIBHOE
SMOIMOHAIBHOE BIIEYATICHHE, KOTOPOE OJAarompHsTHO CKa3bIBaeTCs Ha
MOBBIIIEHNY MOTHBALIMM K M3Y4YEHUIO IpeaMeTa MIKOJIBHOIO Kypca.
Metogudeckn NPOAyMaHHBIE 3alaHUSl C HCIOJIB30BAaHMEM JaHHOU
TEXHOJIOTHH Pa3BUBAIOT BHUMAHHE U MAaMSTh IIKOJIbHHUKOB.

Jns moaTBepxaeHns 3PPEKTUBHOCTH HCIIONB30BAHUS BHPTYAIbHOU
OKCKYPCHUHM Ha KayecTBO 0O0pa3oBaHHMs 1O OHOJIOTMH OBbUT TpOBeieH
nenarorndeckuil skcrnepumeHT B MBOY Mapuiickol THMHa3uHd HM.
S Ankaiina cema YypaeBo. DOKcHepMMEHT BKIO4aeT 3 3Tama:
KOHCTAaTUPYIOMINH, (POPMUPYIOLIHHA, KOHTPOIMPYIOIHMA. B nenarornueckom
IKCIIEPUMEHTE MIPUHUMANIN y4yacTHe ody4aromuecs 7 «A» u 7 «b» Kiaccos.
Paznenuin MBI Ha ABE TPYMIIBL: SKCIEPUMEHTAIBHYIO U KOHTPOJIBHYIO.

Koncratupyromiuii 3Tam — 3To BBISIBICHUE YPOBHS 3HAHUH 110 OHOJIOTHH
1o paHee mpoineHHOH Teme. [IpoBoamiace mpoBepouHass paboTa B BHIC
Tecta B 00enx rpynnax. Pe3ynbraTsl JaHHOM TOBEpOYHOI pabOTHI MOKA3aiIH,
YTO yCIIEBAEMOCTb B dKcnepuMeHTanbHoi rpymme 100 %, a kauecTBO 3HAHUHI
80%. A B xoHTposbHOU Tpynne 100%, a kauecTBo 3HaHuH 91,67%.

@opMupyOIUA  3Tal  — 3TO TOBBIIEHWE YPOBHS  3HAHUM
oOyuaromuxcsa. IlpoBogmicss ypok C HCNOJNB30BaHMEM BUPTYaJbHOM
OKCKYpCHM B OKCIEPHUMEHTANbHOW Tpynme ¥ B KOHTPOJBHOH 0Oe3
MIPUMEHEHHUS 3TOH TEXHOJIOTHH.

KoHTpOIbHBIHM 3Tan — 3T0 aHAIM3 MOIyYeHHBIX 3HaHUH. [IpoBoauIacs
mpoBepoyHas paboTa MO H3y4eHHOH Teme B GopMmupymomeMm >Tarme. B
pe3ynbTaTe B 3KCIEPUMEHTAIBHOM Irpymie ycrneBaeMocTsb cocTtasisieT 100%,
kadgecTBO 90%, a B KOHTpOIbHOI ycnieBaemocTs 100% u kagectBo 91,67%.

Takum 00pa3oM, BUPTyalbHas KCKYPCHS SIBISETCS MHHOBAILIMOHHOMN
(hopmoit yueOHO# e TeTbHOCTH, HAlPaBJICHHOH Ha MOTy4YeHHE MPEJMETHBIX
3HaHMH W Ha (OPMHPOBAHME KOMMYHUKATHBHBIX, I103HAaBaTEIIbHBIX,
PETYIATHBHBIX Y4€OHBIX JICHCTBHH, CIIOCOOCTBYET HOBBILIEHHIO HHTEpECa K
npeamery [3].
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JUHAMMNYECKHUE N3MEHEHUS COCTOSHUS
ATMOC®EPHOI'O BO3JIYXA B I'OPOJIE Y®A PECIIYBJIMUKHN
BAIIKOPTOCTAH

ATMOC(hepHBI BO3YX — OHA U3 BAXKHEHIITUX KU3HEOOCCIICUHBAOIIIX
YeJoBeKa MPUPOAHBIX cpel. OHa CONEep)KUT B cebe pasiIMIHbIe CMECH I'a30B
W a3p030JIel MPU3EMHOT0 CJIOSE aTMOC(EPBI, CII0KUBIIEHCS B X0/I€ BOJIOINT
3eMin U AeATeIbHOCTH YesioBeka. IMEeHHO 1I03TOMY B HallleM HCCIIe0BaHUN
mpobsieMe  3arpsi3HEHHsT aTMOC(EPHOrO BO3AyXa YIACICHO OOJbIIoe
BHUMaHHE.

3arps3HEHHOCTh aTMOC(EPHOTO BO3AyXa - OTOT HAJIWYHE B
OKpyXarolled  cpele  BpPEJHBIX  BEIIECTB, KOTOpPBIC  HApyIIAlOT
q)yHKHI/IOHI/IpOBaHI/Ie OKOJIOTUYECKHUX CHCTEM HWJIH K€ HX OTACIbHBIX
9JIEMEHTOB M CHIDKAIOT KA4eCTBO Cpelbl A KOM(OPTHOTO NPOXUBAHUS
YCJIOBEKA U BEACHUA PA3TITMYHBIX BUAOB ACATCIIBHOCTH.

Llens Hamero uccnenoBaHUS — HM3YYUTh JUHAMHYECKHE W3MEHEHHMS
cocTosiHusl aTMoc(epHoro Bo3ayxa B r. Yde Pb B mepuosa ¢ 2018 mo 2021
TOJ.

B 2018 romy otmenoM MOHHTOPHHTA OKPYXaromedl  cpembl
MHUHHCTEpCTBa dKojornu PecnyOnmkn Bamkoprocran 3adMKcHpOBaHO
yXy[ALIeHne KadecTBa atMoc(epHoro Bo3ayxa B I. Yde. IlpuunHoii sTomy
CTaJIO yBEJIMYEHHE BPEAHBIX BBHIOPOCOB B armocdepy Ha 5%. CyMmapHbIit
o0beM BBIOpOCOB coctaBun 211,5 Teic. T. M3MeHeHus opraHu3anuu
XO35MCTBOBaHHMS B TOpPOJE, BEPOATHO CBA3aHHBIE C IaHAEMHYECKUM
pacnpocTpaHEHHEM KapOHABHPYCHOW MH(EKIWMHM, MPUBEIN K W3MCHEHHUAM
KoJIuecTBa BeIOpocoB B arMocdepy. CooTBercTBeHHO, B 2020 roay oobem
BBIOpOCOB cocTaBmil 143,5 Thic.T. 1 B 2021 roay - 142,1 THIC.T.
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OcHOBa PKOHOMHKA B ropojie Yda - MpOMBIIUICHHBIH KOMIUIEKC. B
ropoje pacmojaratoTcss okojo 200 KpymHBIX U CPEeIHUX MPOU3BOJICTB,
KOTOpBIE OCYIIECTBILSIIOT Pa3INYHbIC BUIBI SKOHOMUYECKON JIESTEIbHOCTH.
B Yde noutn 53% BbIOpoCcOB B arMocdepy NPUXOJUTCS HA TPEIIPUSITUSL
HedrenepepadaTpIBarOIell  MPOMBIIICHHOCTH, 38,5% — CcOCTaBISIOT
TPaHCIIOPTHBIE BEIOPOCHI.

Cpenu BpenHBIX BEMIECTB B aTMOcdepe MpeodaagaroT JHOKCHA a30Ta,

d)OpMaJ'II))ICFI/IZ[ U B3BCIHICHHBIC BCUICCTBA.
250
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Puc.1 Jlunamuika u3MeHeHHH BRIOPOCOB B atMocdepy ropoma Y el 3a 2018-
2021 rog.

3arpsizHeHue  aTMOC(EpHOro  BO3/yXa NPUBOAUT K  YBEIMYEHHIO
3a00JIeBaHNH, KaK OPTaHOB JBIXaHHS, TAaK U CEPAECIHO-COCYIUCTON CHCTEMBI.
TToutn 20% Bcex OGone3Hel opraHoB aeixaHus U 10% Oomne3Hel cuCTEMBI
KpOBOOOpaIleHHs CBs3aHBl C 3arpsi3HeHHeM arMocgepsl. B Hacrosiiee
BpeMs IIPOMBINIICHHBIE TOPOAa, T1Ie cocpenoTodeHo Oomnee 50% HaceneHus,
MOKHO OTHECTH K JKOJIOTMYECKH OIIaCHBIM 30HaM, TaK KakK COJEpKaHHe
3arps3HAIONIMX BEHNIECTB B HMX arMocdepe 3HAYUTENBHO IPEBBIIIACT
MIPEAENbHO JIOMyCTUMBbIE KOHLIEHTpai. OTPOMHYIO pOJIb B 3TOM MIpaeT U
3arpsi3HeHne aTMoc(epsl BBIOPOCAaMM OT aBTOTPAHCIIOPTa, B YacCTHOCTH
BbIOpOCaMH CBHHIIA, KOTOPBIH 00JagaeT 3HaYUTENbHONH TOKCHYHOCTBIO U
CIIOCOOHOCTBIO HAKAIUIMBATLCS B OpPraHU3Me.
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3KO0JIOIO-BUOJIOTMYECKUIA AHAJIA3 ®JIOPHI
KAPMACKAJIMHCKOI'O PAMOHA PECIYBJIUKH
BAIIKOPTOCTAH

di0opa SIBIIIETCS HEOThEMIIEMOM YacThIo Onocdepnl 3emin. OHa UrpacT
HE3aMEHHUMYIO POJIb B CYHIECTBOBAHHMHM, KaK YEJIOBEKa, TaK U OKpY KaroIlen
€ro MPUPOIHOI cpensl. be3 mpeyBennaeHnss MOXKHO OTMETHUTH TOT (PaKT, 9TO
0e3 pacTeHM KM3Hb HA HAllleW TUIaHeTe B Takoi (opme, B KOTOpOH OHa
CylecTByeT, Oblia Obl HEBO3MOXXHOW. VIMEHHO pacTeHHUs] MPOH3BOIAT
JKIBOTBOPHBIN KUCIOPOJ, MPEICTABISIFOT COOOH MCTOYHUK OPTraHUIECKOTO
BEIECTBA JUISl JKUBBIX CYIIECTB W BBHI3BIBAIOT HAYYHBI HWHTEpeC IS
YenoBeKa Kak CyOBeKTa MO3HAHWs, BBHICTYHas OOBEKTOM HCCICIOBAHHUHA B
PALy €CTECTBEHHBIX U MPUKIAIHBIX HAYK.

Uzydas daopy 3emim, B YaCTHOCTH M Ha OTIENBHBIX €€ y4acTKax, MBI
oIpejessieM COCTaB M CEPUI0 OCOOCHHOCTEH OpraHu3aluH PacTUTENbHBIX
coobmectB. CrieyeT OTMETUTh, YTO J0 3TOT'0 BPEMEHH TEPPUTOPUS HUKEM
HE U3ydJajach.

dyopa — 3TO BHJIOBOW COCTaB pacTeHWH, CHOPMHUPOBABIIUICS IO
BIMSIHUEM 3BOJIIOIIMOHHO-UCTOPHYECKOr0 ()OHA W MPOM3PACTAIOLINIA Ha
OTIPENICIICHHOW TEPPHUTOPHUH, IUIOMIAh KOTOPOH OINpeneiseTcss (HU3UKO-
reorpaguuecKuMu OCOOEHHOCTSMHU WIJIM aIMUHUCTPATUBHBIM pa3jielieHHeM

[1].

Ilpu wusydeHwn GIIOPHI CYNIECTBEHHYIO POJb HWIPAeT €€ aHallu3,
BapbUPYEMBI B PA3IMYHBIX HAMPABICHUSX. DTO IIO3BOJIICT CPABHHUBATH
aHATU3UPYEMbIE PACTCHHS C PACTCHHSMH APYTHX TEPPUTOPHU IO HX
KIIOYEBBIM  INPU3HAKaM.  DKOJOTrO-OHMOJIOTMYECKUH  aHAIH3  MOXKET
TIPOBOJUTHCS C TIETBIO BBISIBICHUS OCOOCHHOCTEW PAacTeHWH HCCIeTyeMoi
TEPPUTOPHUH, & TAKKEC HHIVKAIIMKA DKOJOTHUCCKUX XaAPAKTCPUCTHUK 30HBI
W3y4YEHUs], HAJIMYHsI aHTPOIIOI€HHOTO BO3JIeCTBH U T. 1. [2].

[lepBbIM 3TanIOM B M3y4eHHUHU (DIOPHI ABISCTCS YCTAHOBICHHE BUIOBOTO
pa3Hoo0Opasusi, T.e. COCTABJICHHE CITMCKA BCTPEUYAIOLIMXCS pacTeHud. B xoze
HCClieIoBaHus ObLIO 0OHapykeHo 225 BuaoB pactenuit u3z 180 pomoB u 66
cemeiicTB. Ocob0e BHUMaHKE CIIEYET YCIUTh EPBBIM JIECSITH CeMeiicTBaM,
TaK KaK JTOr0 KOJMYECTBa JIOCTATOYHO, YTOOBI CYIUTh O 3KOJOrO-
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Ouonornyeckoil cneuuduke pecrnyONMKH B IpenesiaXx HccieayeMoi
TEePPUTOPUH, MIOYBEHHO-KIUMaTHYECKIX YCIIOBHUSX, yYpOBHE
(hopucTHUecKoro 6OraTcTBa M T.1I.

CrenyromuM maroM B HW3y4eHUHM (JIOpHI SIBISETCS IPOBEACHHE
aHaIM3a IO COOTHOIICHHIO BHAOB K 3KOJOTMYECKHM Tpymmam, T.€. IO
YCTaHOBIICHUIO CBSI3M MEXJIY BHUJIAMHM M UX CXOJHBIMH MOTPEOHOCTSIMH K
ompezneneHHOMY (akTopy. B naHHOM HccinenoBaHWMHM OIpPEAETAIOMINMHE
9KOJIOTMYECKUMH (paKTOpaMu CTalU Bjlara, CBET M IIOYBEHHOE IUTaHHE.

ITo TpeGoBaHusAM K Biare cpead pPACcTEHUH pa3nMyaloT pasHbIe
aKojoruueckue Tpynmbl. OCHOBHBIE M3 HHX — THUAPOGUTHI, TUTPOQHTHI,
Me30(UTHL, KcepohuThL. [ mapoduTe! — HA3eMHO-BOIHBIE PACTEHUS, OTYACTH
MOTpYKEHHBIE B BOAY. [ UrpoduThl — Ha3eMHbIEe pacTeHMUs, IPOU3PACTAIOIINE
B YCIOBUSX IIOBBINICHHOH BIAXHOCTH MOYB. Me30(hUTEl — pacTeHws,
MpoU3pacTaOLINe Ha YMEPEHHO yBIaKHEHHBIX Tepputopusix. Keepodutsr —
pacTeHHsI, pPAacCHpPOCTPAHAIOIIMECS Ha 3aCyIUIMBBIX YYacTKax 3EMIIH,
CIOCOOHBIE MEPEHOCHUTH 3aTAHYBIIYIOCS aTMOC(hEPHYIO 3acyxy [8, 9].

IIo TpeOoBaHWSM K CBETy: TCHEBBIHOCIUBBIE W CBETOIIOOMBHIC
pacteHus. TeHEBBIHOCIMBBIE PACTEHUS — PACTEHMS, MOTEHIHAT KOTOPBIX
3aBUCHT OT KOJHMYECTBA COJHEYHOTO M3JIYyYCHHS W  CIOCOOHOCTH
BBIJICPKUBATh HEKOTOPYIO CTENEeHb 3aTeHeHHs. CBETOMOONBBIE pACTEHUS —
pacTeHusl, Pa3BUBAIOIINECS ITPH IIOJIHOM OCBELICHUH M HE BBIJEP)KUBAIOIIIEC
JUTUTEITBHOTO 3aTeHeHust [7].

ITo TpeboBaHMSAM K TIOYBEHHOMY ITUTAHHIO: OJIUTOTPO(BI, ME3OTPODHI,
9BTpOodBI.  Onurotpodsl — BHABIL, NPOM3PACTAIONIME HA  OCIHBIX
MHHEPAIBHBIMH COJISIMH CyOCTpaTax, B OCHOBHOM KHCIBIX. Me3oTpodsl —
BUJBI, UMEIOIINE yMEPEHHBIe TPeOOBAaHHUS K COACPXKAaHHUIO IMUTATENbHBIX
BEILIECTB B MMOYBE. DBTPO(BI — BHU/BI, IPOU3PACTAIOIINE Ha IIII0JA0POIHBIX
nousax [4].

[IpoBens skoyormyecknii aHalM3 1O TOKa3aTeNio MPUCIIOCOOICHHS
pacTeHmii K Biare ObUIO ompereneHo: 4 BHIAA OTHOCATCA K TpyIIe
runpoduTsl; 18 BuaoB k rurpodurtam; 158 BuoB kK Me3oduTaMm; 45 BUIOB K
kcepoduram. [lo orHomeHuMio K cBeTy: 29 BHJOB MpHHAUIEKAT K
TEHEBBIHOCIMBEIM pacTeHUsIM; 196 BUIOB K CBETOMOOMBEIM pacTeHHAM. 1o
OTHOLICHHUIO K TOYBEHHOMY IUTAHMIO: 15 BHJOB OTHOCATCS K TIpyIme
onmurotpodsr; 162 Buaga k Me3oTpodam; 48 BHIIOB K IBTpodam.

Takum 00pa3oM, caMbIMH pPaCHPOCTPAHEHHBIMH 3KOJIOTHYECKUMHU
TPYIIIaMH SIBIISIOTCS Me30(HUTHI, CBETOTIOONBBIE PACTEHHUS U ME30TPOQHI.

Eme oHMM HEeMaJIOBaKHBIM 3TaroM B M3Y4eHHH (IIOpBI sBIIsiEeTCS
aHanmu3 ee O6noIoro-MopdOIOTHIECKONH CTPYKTYPBI, TO €CTh YCTAaHOBJIICHUE
JKU3HEHHBIX (hopM pacTeHuit. JKu3HeHHOH (popMOii HAa3bIBAIOT BHEIIHUN BUT
(rabutyc) omnpeneleHHOW TPYNIMBI PpAacTEHWH, BO3HHKAIONIMA B IpoIecce
OHTOreHE3a, TO €CTh B PE3yJbTaTe POCTa U PA3BUTHS B OMNPEAEICHHBIX
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YCIOBHAX cpensl, OTpaXKaroMui COBOKYIIHOCTh OCHOBHBIX
MPUCIOCOOUTENBHBIX TPU3HAKOB [3].

B Hame BpeMs CymiecTByeT Macca KiIacCHu(UKaIni )KU3HEHHBIX (POPM.
CoBpeMEHHBIE  HCCIIEIOBATENIM  4Yalle BCETrO HCIHOJB3YIOT  CHCTEMBI
ooranukoB K. Payakuepa u 1.I". CepebpsikoBa.

Harckuii 6otanuk K. PayHkuep cumrtan, uto >ku3HeHHas (opma
SIBISIETCSI PE3yIBTATOM IIPHCIOCOONICHNS PACTEHUH K yCIOBHAM CPEAbl Ha
NIPOTSDKEHUH JIONTUX JIeT. B OCHOBY ero cucremsl ObUIa MOJIOXKEHa BHICOTA
pa3MeIeH s HOYEK WIN BEPXyIIeK T00eroB Ha PACTEHHH MO0 OTHOMICHHIO K
MOYBE WJIM CHEXXHOMY MOKpoBy. [lo aTomy npusHaky PayHkuep Bblewi
IIITh OCHOBHBIX THIIOB JKU3HCHHBIX (opMm: (aHepoPuTH, Xame(HuTH,
TeMUKPUITO(GUTHI, KPUIITODUTHI U TepoduTs [5].

Ilo pesynpraTaM aHamm3a OBIIO ONpeneNeHO, 4YTO BO Quope
HCCIICAYeMOro paifoHa HauOoJiee MPEACTABICHBI TEMHKPUITOGUTHI
(pacTeHus, y KOTOPBIX ITOYKH BO30OHOBJICHHS 3aKIaIbIBAIOTCS HA YPOBHE
MOBEPXHOCTH TIOYBBI WK B MOACTHIKE) — 125 BuaoB. Takke 3HAYUTEIBHO
npencraBieHsl  (aHepoduThl (MOYKM BO30OHOBICHHS WIM BEPXYLIKH
mo6GEroB pa3MeLeHEI Ha i IIOBEPXHOCTEIO IOYBEI HE HUXKE 25 ¢M) — 39 BUJIOB,
KpUITOGHUTHl (TIOYKH BO30OHOBJICHHS 3aKJI/IBIBAIOTCS Ha OMPEICIICHHON
rIyOWHE OT MOBEPXHOCTH MOYBBI HJIH B BOZie) — 28 BHUIOB M TePOMHUTHI (UK
Pa3BUTHUS MPOTEKAET B TEUCHHE OJHOTO I'Ofa W IOYKH BO30OHOBJICHHS HE
3aKNIaABIBAIOTCST) — 27 BUIOB. He3HauWTeNpHO MpEACTaBICHA TpyIa
xaMeuTHI (TTOYKN BO30OHOBJIEHHSI HAXOIATCS HEBBICOKO HAJI TOBEPXHOCTHIO
MOYBBI, 3UMO# TIOKPBIBAIOTCS CHETOM) — 6 BHJIOB.

CoserckuM 6otanukoM M.I'. CepeOpsakoBbIM ObLIA MTPEIIOKEHA AP yTast
KknaccuduKkanus KU3HEHHbIX (OPM, B OCHOBY KOTOPOW MOJIOKEHBI (Gopma
POCTa M JUINTEIBHOCTh >KM3HM BETETATHBHBIX OPraHOB pacTeHus. CaMbIMH
KPYIHBIMU KJIacCU()UKAIIMOHHBIMU eAuHMIaMu B cucteme CepeOpsikoBa
SIBIISIFOTCSI APEBECHBIE PACTEHMS, MOJYAPEBECHBIE PACTCHUS, HAa3eMHbIE U
BOJIHBIC TPaBbI [6].

I[lo pesynpTaTam amHamm3a OBUIO OHpeAENeHO, YTO Haumboiee
BCTPEYAIONIMMUCS EAMHUIAMHK SBISIFOTCS HAa3eMHbIe TpaBbl — 178 BuIOB.
Takxke 3HAUYWTENLHO TMPENCTaBICHBl JpeBecHble pacTeHus — 41 Bum.
HesnaunrtenbHO mpeacTaBieHbl MONyApeBecHble pacteHus (3 Bupa) u
BOJIHBIC TPaBHI (3 BUAA).

Takum o0Opa3oM, caMbIMH PaclpOCTPAHEHHBIMH  >KH3HEHHBIMU
¢dopmamu sBisTFOTCs Temukpuntodutel (mo K. Paynkmepy) m HasemHbIe
tpassl (o U.I'. CepeOpsikoBy).

IIpoBeneHHOE UCCIIEIOBAaHUE TOATBEPIKIAET TO, YTO PACTHUTEIHHOCTD
JIAaHHOT'0 paifoHa pa3HOOOpa3Ha U NPeJICTaBIISIET OOJIBLIYIO IEHHOCTD B IIJIaHE
€€ U3yICHUS.
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UCCJIEJOBAHUE AHAJIUTUYECKUX IMTOKA3ATEJEN NPOB
MOYBbI CEJIA KYJAIIIEBO BYPAEBCKOI'O PAMOHA
PECITYBJIMKH BAITIKOPTOCTAH

B mHacrosmee Bpemst mpoOinema KadecTBa IIOYBBI PecmyOnuku
BamkopTrocTaH sBIS€TCS aKTyalbHOH B CBSI3U C BO3POCLIMM BO3AEHCTBHEM
TEXHOT€HHBIX, AHTPOIOTE€HHBIX M OHOJOTHYECKHX (PakTopoB [4].

[lTosToMy T1eBI0 HCCIIEHOBAHHUS CTAlNO0 MPOBEAEHHE (H3HKO-
XUMHUYECKOT0 aHanmm3a mpod TMouBbl C Tepputopuu cena Kynameso
BypaeBckoro paiiona.

IIpoBeneH mpo6ooTOOp M M3Y4EHBI (HUIUKO-XUMHUECKHE MOKa3aTeNnn
o0 MOYBHI C KaXA0H UCCIIEAYEMOM TEPPUTOPHH.

IIpenmerom UCCIIEI0BaHUS SIBIISTIOTCSI (PU3UKO-XUMHUYECKHUE
MOKa3aTean 00pas3IoB ITOYBHI.

OOBEKTOM HCCIIEOBAHMS SIBJIAETCS I0YBAa C TEPPUTOPUH cena
Kynameso bypaesckoro paiion Pb.
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Ot16op mnpo0 mMOYB OBUI NPOBEAEH C TEPPUTOPUU MPHIIKOIBHOIO

y4acTka,
TEPPUTOPUU paauycoM 1 km.

Cc TeppuTopud (epMepcKoro Xo3scTBA M MPHIOPOKHOU

[MoaroroBka mpo6 MOYBBI, (PM3UKO-XUMUYECKHH aHAIN3 MPOBOIHICS
II0 COOTBETCTBYIOUIMM HOPMATHUBHBIM JOKYMEHTaM C MCIOJIb30BAHUEM
CIICYIOIINX METOIOB: THTPHUMETPHIECKHUI, MOTEHIHOMeTprYecKuii [2,3].

Tabmuma Ne 1

BrnaxxHOCTh, coepkaHne ryMmyca B mpo0ax mouBsl, %

OOBEKT HCCIeI0BAHUS BnaxxHocTh I'ymyc
Teppuropus MPUITKOIFHOTO 22 8,4
y4JacTKa
Teppuropus pepmepckoro 26 9,3
XO03sIMCTBA
[punopoxHas TePPUTOPHS 24 7,8

Benuunna [TJIK

HC YCTAaHOBJICHA

HC YCTAHOBJICHA

[MosyueHHbIC pe3yIbTaThl CPABHUBAIKMCH C THTHCHUYECKUMU
HOpMATHBaMH H TPEOOBAHMSIMHA K 00CCIIEYeHHIO 0€30IIaCHOCTH U (TLITH)
0€3BpeIHOCTH IS YeloBeKa (hakTOPOB CpeJibl OOMTAHMUS COTJIACHO

CanlluH 1.2.3685-21.

3HauYeHUS BJIAXKHOCTH IIOYBBI HCCIICNyECMbIX 00BEKTOB IIO3BOJIIIOT

OTHECTH UX K CBEKEMY THUILY I10YB.
rymyca,

Ilo conepxxanuto
OTIOA30JICHHOMY.

IIOYBBI

OTHOCATCA

K 4YepHO3eMy

IToxa3zatenu pH cpeas! HOYBHI IpUBeIeHBI B Tabuie Ne2.
3Hauenuss pH BOIHOW H COJEBOM BBITSDKEK IOYB HCCIEIYEMBIX
00BEKTOB TMOKa3aJIM, YTO IO PEAKIUH IMOYBEHHOTO pacTBOpPa TOYBBI

OTHOCATCA K CJ'Ia60HIeJ'IO‘{HBIM.

Takum o0pa3oMm, HcciieyeMble MOYBbI COOTBETCTBYIOT TpeOOBaHHUAM
CanlluH 1.2.3685-21. I'mrueHnueckue HOpPMAaTWBBI M TpeOOBaHUS K
obecrieueHnIo 6e30MacHOCTH U (WIK) OE3BPEAHOCTH /I YesioBeKa (pakTopoB

cpesl OOUTaHUs.

Tabymma Ne 2

BonmopoaHblil mokazatenb BOJHOW U COJIEBOU BBITSXKEK MPOO MOYBHI,
equHulLl pH

OOBEKT HCCIIENOBAHNS

pH BognoI
BBITSDKKH TTOYBBI

pH conesoii
BBITSKKH TTOYBBI

Tepputopus
MPHIIKOJIHHOTO Y9acTKa

791

7,44
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Teppuropust EbepMepCKoro 7.72 7.57
X03s1iicTBa
IIpunopoxnas
TEPPHUTOPHUI 7,45 7,26

3nauenuss pH BOJHONH M CONEBOH BBITSDKEK IIOYB HCCIETYEMBIX
OOBEKTOB MOKa3ajH, YTO II0 PEaKOHH ITOYBEHHOIO pAcTBOpa IIOYBBI
OTHOCATCS K CJIa0OIIICIIOYHBIM.

Takum 00pa3oM, HccleayeMble TOYBBI COOTBETCTBYIOT TPEOOBAHMAM
CanlluH 1.2.3685-21. T'urneHudeckre HOPMATUBHI W TpPeOOBaHUS K
obecmieueHnto 0€30MaCHOCTH U (WIH) OS3BPEIHOCTH IS YeTIOBEeKa (PaKTOPOB
cpensl OOUTaHUSL.
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HCITIOJBb30BAHUE 3KCIIEPUMEHTAJIBHBIX TBOPYECKHUX
3AJIAY ITPU U3YUYEHUM XUMUU B 9 KJIACCE CPEJIHEA
OBIIEOBPA3OBATEJILHOM IIKOJIbI

B Hacrosmiee BpemMs B CpefHEH MIKOJIE OOJIBIIOC BHUMAHHE YICISICTCS
NPAaKTUYEeCKOM  MOArOTOBKE  OOYYAIONIUXCS,  COBEPIICHCTBOBAHHIO
MIKOJIBHOTO XUMHUYECKOTO IKCIIEPUMEHTa — JIAOOPATOPHON W MPAKTHIECKON
paboThI. DKCTIIEPIMEHTANBHBIE 3aJaHNS 3aHUMAIOT BaKHOE MECTO B PEIICHUN
3THX BOIPOCOB, AWAAKTHYECCKHE (PYHKIIMH KOTOPHIX B HACTOAIIEEC BpEMS
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BO3pACTaIOT: OHU HE TOJIBKO BBITIOJIHSIOT KOHTPOJIHUPYIOIIYIO POJIb 3HAHUH U
MPAaKTHYECKUX HABBIKOB CTYJICHTOB, HO W CIIOCOOCTBYIOT Pa3sBUTHIO HX
MBIIIJICHUS], TBOPYECKOW aKTHBHOCTH, CAMOCTOSITEIIbHOCTH.

Hapsimy ¢ pacyéTHBIMHM SKCHEpUMEHTANBHBIE 3aJa4yM  SBIISIOTCS
o0s3aTeNbHBIME B Kypce XHMMHUHM CpefHed Inkoibl. J[ns moBbImeHus
OCO3HAHHOCTH TEOPETHYECKHX 3HAHWH oOydaromuxcsa HEeoOXOIIMMO
(hopMHpOBaTh Y HUX JIMYHOCTHBIH CMBICT TO3HaHMA [1]. BaxkHOo HayduTh
IIKOJIFHUKOB CBOUMH PYKAaMH BBITIOJHSTD OTIBITHL.

OKcIiepUMEHTaJIbHbIE  33aJaHUS  HWCIONB3YIOTCS B TIPAKTHKE
MIPEToIaBaHsl XUMHUH C IEIbI0 3aKPCIUICHHs, YIIIYOJCHHS W KOHTPOIS
3HaHuil. Heo0XoauMo MOMHHTB, YTO PEUICHHE MPOOJIEeM — 3TO CPEICTBO
00y4eHUst, KOTOPOE COCOOCTBYET MPOYHOMY YCBOCHHUIO 3HAHHIA.

Jnst ycneurHoro pemeHusi SKCIEePUMEHTANBHBIX 3ajad HeoOX0AuMo
COYCTAaTb TCOPCTUYCCKUC 3HAHUA C MPAKTUYCCKUMH HABBIKAMU. I[J'IH 3TOro
TpeOyeTcsl TOJIBKO KPOMOTINBAs CUCTeMaTHYecKast pabora.

Pemenne xuMudeckux 3agad CiocOOCTBYET CBsI3U 00YUESHHUSI C )KU3HBIO,
BOCIIUTHIBAET  TpyAoytoOue, (GOpMUPYEeT TPUEMBI  PAIMOHAIBLHOTO
MBIIIUTCHUSI, yCTpaHsAeT (opManm3M 3HAHWWA, MPUBHUBACT HABBIKU
CaMOKOHTPOJIS, Pa3BUBAET CAMOCTOSTEIBHOCTD.

BocnuraTtensHast posb 3a7a4 BEIPaXKaeTCsl B TOM, YTO TEOPHS CBsI3aHa C
MPAaKTUKON dYepe3 3afaHWs, B MPOIECCE HMX PEIICHHUS 3aKPEIUISIOTCS U
COBEPIICHCTBYIOTCS XUMHUYECKUE IPEACTABICHHUS O BEIIECTBAX U MpoIleccax.
Jlerko opraHm3oBaTh mHpoOIeMHOe OOydeHHe, OCHOBAaHHOE Ha pPEelICHUH
mpobimeM. OOydaroUMXcsi OYEeHb WHTEPECYIOT 3aJaHus, COJAep)KaHHe
KOTOPBIX CBSI3aHO c MOBCEIHEBHOM KHM3HBIO, Harpumep:
«IKCIEPUMEHTAIBHO JIOKQXKUTE, YTO JMMOHHBIH COK COJEPIKUT KHCIIOTYY,
«Ompeaenute, COAEPKHUT JHU BLIOpaHHBIA o0Opaszen JOXKIACBOW BOJBI
KHCJIOTHBIC IIPUMECH, T. €. OBLII JIA DTOT JOXIIb KUCJIIBIM)).

Pemienne 00y4yarommuMucsi IKCePUMEHTAIBHBIX 32124 cJaraercsi
U3 CJIeIYIOINX ITAMoOB: OCMBICICHHS YCJOBUS 3aJlaud, TEOPETHUECKOTO
pemeHust 3a1a4u (CocTaBlieHHE IUIaHA), BBISCHEHUS YCIIOBHI NPOTEKaHUS
peakuuif, MOJATOTOBKM pPEAaKTHBOB M O0OpPYJOBaHMS, HPAKTHIECKOTO
pelreHus 3aaadu, odpopmireHus oTyeta.|2]

B pamkax uccnenoBaHHS BIMSHHS SKCIIEPUMEHTAJIBHBIX TBOPUYECKHUX
3aJad Ha OCO3HAHHOCTh OOYYarOIIMXCsA Ha ypPOKax C OIBITHOW TPYHION
MIPUMEHSUINCH 33/1a49H, KOTOPbIe OBUIN TPEACTaBICHHI B BUE 1a00paTOPHBIX
onbIToB. KoHTponmpHast rpymma paboTana B TpaguIoHHOH ¢opme 06e3
WCTIONB30BaHUS AKCHEPUMEHTANBHBIX TBOPYECKUX 3a1ad. OKCHEPUMEHT
MIPOBOIMIICS B 3 dTarna: KOHCTATHPYIOIIHUHA, GOPMUPYIOUTHH 1 KOHTPOJIbHBIH.
ITocne mpoBenmeHwWs SKcrepuMeHTa OblIa 3aJaHa WTOTOBasg padoTa IO
N3y4YCHHBIM TeMaM. 3aJaHusi y KOHTPOJBbHOW M ONBITHOW TpyHI He
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OTIMYAIUCE.

Kak kputepuii  oneHuBaHus S(PPEKTUBHOCTH  HCIOJIB30BAHUS

SKCHEPUMEHTANbHBIX  TBOPYECKMX  33Jay, BBICTYNAJa  YCIHEIIHOCTb

o0ydJaromuxcs, OLEHWBaeMasi MO0 CHUCTeME MATHOAIBHONW OIEHKH. Bbun

NPOBEZIEH CPaBHUTEJBHBIH aHANN3 YCHEBAEMOCTH OOYYAIOIIUXCS Ha BCEX
JTamax KCIePUMEHTa, KOTOPHIH MpencTaBiieH B Tabmuie 1.

Ta6muma 1.

CpaBHHUTENBHBIHN aHATH3 YCIEBAEMOCTH 00YJAIOIIUXCSI IT0 XUMHH

B KOHTPOJIbHOU M ONBITHOM rpyInax

I'pynna Orarbl
KoHucraTupyromimii KoHnTponbHbI#i
Abc. Kau. Aolc. Kau.
Konrposnbnas 100% 80% 100% 80%
OmnpITHAs 90% 70% 100% 90%

Hcxonst w3 tabmumsl | MOXHO chenaTh BBIBOJ YTO KadeCTBEHHAS
yCIIEBAEMOCTh OOYYAIOIIMXCSl B OMNBITHOH TpymIe, TAE HCHONb30BAIHNCH
SKCHEPUMEHTANIBHBIE TBOPUECKUE 3a1a4H, 3HAYUTEIBHO BO3pOCTA.

Takum  oOpa3oMmM, MOXHO cHenaTh BBIBOJ, 4YTO  pellleHHe
o0yyaomumMucs IKCHEPUMEHTAIBHBIX 3aaa4 He TOJILKO
CMOCOOCTBYET 3aKpPEIUICHHI0O  3HaHWH W (QOPMHPOBaHMIO y  HHX
MPAaKTUYECKUX YMEHHH, HO U Yy4YUT JAe’aTh 0000IIeHNs, B3aUMOCBS3BIBAaTh
MIPOIIECCHI, aHATU3UPOBATH U JIEJIaTh BHIBOIBI.
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«OPTAHM3ALIAS YYEBHO-HAYYHOM JEATEJIBHOCTHA HA
TEPPUTOPHUHA «BUPCKOI'O 3AKA3HHUKA» DKOJIOTUYECKAS
TPOIIA «SILVA».

B nacrosmee Bpems U3-3a yXyAILEHHUS COCTOSIHHS OKPYKAIOLIEH Cpe bl
CTaHOBUTCS  aKTyaJbHOH  mpoOiieMa  MOBBIIICHUS  3KOJOTHYECKOH
rpamoTHOCTH Monoaexu (momau ot 14 mo 35 mer) [1]. Dxonoruueckoe
00pa3zoBaHUE CETOAHS — 3TO YacTh OOMIETOCYIaPCTBEHHONW HKOIOTHYECKOM
nonuTuku Poccuu, OCHOBHOW 3ajaueil KOTOpPOHM SBIsAETCS NEPexXoha OT
MIACCUBHOTO, CO3EPLATEIHHOI0 AKOJOTHUECKOr0 CO3HAHHA K CO3HAHMIO
akTuBHOMY. Co3njaHue y4eOHOH IKOJIOrMYeCKON TPOIBI — 0COOEHHO BayKHO
U aKTyalbHO, XOTh M JIEJI0 3TO AOCTaTOYHO HOBOE JAJI HaIlel CTpaHbl, HO
Habupatolee ObICTPBIE TEMITBI M CHOCOOCTBYIOIIEE PACHIMPEHHIO HE TOJIBKO
YHCIIa TPOII, HO TaKXkKe reorpaduu UX pacupoCTpaHEHHS.

Hamr mpoexr skonorndeckas Tpoma «silva» Ha Teppuropun bupckoro
3aKa3HUKa IpeIHA3HaueH JUIsl OCYLIECTBICHMS CTyICHTaMH (akyiabTeTa
Buomornn n Xumuu b® baml'V yueOHO-HAyYHOU AEATEIBFHOCTH, a TAKXKE
pacuIupeHus MPaBOBHIX (IOPUANYECKUX M HKOJIOTHUECKUX) 0a30BBIX 3HAHUH
CTYIECHTOB.

OcHOBHasi Lelb NPOEKTa — CO3/[aHHE HKOJOTHUECKOW TPOMBI I
MOBBIIIEHUS] TIPABOBOTO M 3KOJIOTUUECKOTO 00pa3oBaHUs, peanu3auu
HAayYHOTO TOTEHIHMANa TePPUTOPHH BHPCKOro 3aKa3HMKa IOCPEICTBOM
mpoBeaeHus 5 Meponpustuii ¢ Mast 2022 roga mo ceHTA0ps 2022 a7 0K0JI0
100 aburypuentoB u3 ropoaa bupcka m bupckoro paiioHa ¥ CTyIEHTOB
buonoruun u xumuu b® baml'y.

OCHOBHBIMU 3aJauaMH AJISl HAIIEro IPOEeKTa 3KOJOruyeckas Tpoma
«silvay sBisercs:

e [lIpenocraBnenue cryaeHtram Qakynsrera buonornu n xumun bd
Bam['V ucToynmKa 111 IpOBEICHHS HAYYHO-YIeOHON IEATEIFHOCTH;

e VryonénHoe wu3ydeHue JesrenbHoctd M pecypcoB  OOIIT
cryzneHramu ¢axynprera bruonornn u xumun b® baml'V;

e HanaxuBaHue JanbHEHIIEro coTpyaHuuecTBa Mexay b® bamlVyV
u Iupexnueii mo OOIIT Pb.

JlesATeNbHOCTh HANIEr0 MPOEKTa JIOTUYECKH pasfelieHa Ha 4YeThIpe
JTamna:
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1. mpoBeseHHE OpPraHU3aLMOHHO-TIOATOTOBUTENBHBIX MEPONPHSITHIA
NPOEKTa, HapuMep, aHOHCHUPOBAaHUE U PacHpOCTpaHeHHe HHpopManuu 00
OpraHU3aI[l1 SKOJOTHYECKON TPOTbI «Silvay;

2. HEMOCPEICTBEHHO OJTall peaju3allid IpPOEeKTa M MpPOBEJCHUC
OCHOBHBIX MEPONPUATUI IPOEKTa, YIOMSHYTBIX paHee;

3. TOABEAEHHE WTOTOB, YTO BKIIOYAET B ceOsl 1Me4aTh M BPYUCHHUE
JUILIOMOB OpPraHU3aTOPAaM M YYaCTHHKAaM IPOEKTa, a TaKXKe COCTABICHHS
O0T4ETA I10 TPAHTY,

4. nanpHeMmass peanu3anns WIM, JPYTMMH CJIOBaMH, BEKTOP
JATBHEHIIETO Pa3sBUTHA MPOEKTA.

Ho 60omnee nogpo6GHO MbI OB XOTENMH 320CTPUTH BHUMaHHE HA OCHOBHOM
JTane MpoeKTa, TIAe€ HaMH OYAyT OCYLIECTBICHBI pPa3HOCTOPOHHHE
MEpONpHUATHSA, HalpaBlICHHbIE Ha IMOBBIIICHHE JSKOJOTHUECKOH U
IOPUANYECKON TPaMOTHOCTH CTYJEeHTOB (akyibrera buomorun m Xumun
b®baml'V, ux npodoprueHTa|o U BOBJICUYECHHE B HAYYHYIO JIESITEIbHOCTD,
a TaKKe pacumpeHus HH(OOPMAIMOHHON 0a3bl 3aka3HUKa O ero (uiope u
(dayne.

OCHOBHBIE MEPOIIPUATHS:

1. AmnxerupoBanue 1o padore OOIIT u 3aKka3HUKOB CpeaH CTYICHTOB
(axyneTera bruonoruu u xumun b® baml'V, moaTBep:kxnaromiee Hau4me
poOIEeMEL.

2. Mur-an ¢ uacnekropoM bupckoro 3akazauka ®apungom
I"aitHypoBHYEM U OCBEIIEHHE JaHHOW BCTpeuH B cTyaeHdeckux CMU

3. DOkckypcewus Ha tepputopun Jupexunu no OOIIT r.Yda

4. Dkojoruyeckas Tpolla, a IMEHHO O3HaKOMUTENbHBIN MapadoH
(TIoxox Mo omnpeaeIeHHOMY MapUIpyTy 3a 3aJJaHHOE KOJIMYECTBO BPEMEHH U
napajuiesibHoe n3ydenue (hiopsl ¥ hayHsl bupckoro 3akasHuka)

5. Hrorosoe anketupoBanue mo padbore OOIIT u 3aka3HUKOB cpean
cTyneHToB (haKyiprera brosornn u xumun (oaTBEpKACHHE
PE3yJIbTATUBHOCTH ITPOEKTA)

Peanmusanus Bcero mpoekra OyIeT NMPOMCXOAUTH C Mas IO CEHTIOph
2022, a yrnoMsiHyTble MeponpHATHs Oyaqy NMpOBEJACHBI B IEPHOJ C Masl 110
aBTYCT 9TOT0 K€ roja.

Hamn Tak »xe OBUIO NPOBEJICHO IPEBAPUTEIILHOE AHKETHPOBAHHUE
cpenu cryaerTtoB b® baml'V u ObiIM MOTYYEHBI CIEAYIONINE PE3YIbTATHI

(puc.1).
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YAOBNETBOPUTENBHO MeaunaHa Awnana3oH
Bannos: 7,55 u3 17 Bannos: 7 u3 17 Bannos: ot 2 g0 17

Pacnpeaenexue 6annoe

Pecnondenmoa

0 2 4 6 8 10 12 14 16 18
onyyeHo o4xo8

Pucynoxk 1. I'paduk 0TBETOB PECIIOHICHTOB

IIpoBenéHHOE aHKETUPOBAHME MTO3BOJIAET HAM 3asBUTh, UTO:

e 50%  CTYEEHTOB WMEIOT TPYyIHOCTH C  OQHIHAILHOH
TEPMUHOJIOTHEH, 3aKPEIICHHON B NMPAaBOBBIX JOKYMEHTAX, a TaKkKe HUMEIOT
po0eITbl B 3HAHUU IKOJIOTHYECKOTo npasa (Hampumep, N 33-D3) [3];

e Taxke BbI3bIBaCT NpPOONEMBI M HCTOPHYECKAs COCTABIISIOIIAS
passurus OOIIT B Poccuu;

e bomee 70% pecnoHAEHTOB HE MMEIOT TMPEJICTABICHUH O
JeaTellbHOCTH bupckoro 3aka3Huka, 6oraroro kak (hopoi, Tak u (GayHoil,
NPUTOAHON JJIsl U3YYCHHUS CTyACHTaMu [2].

[Tomy4yeHHBIE HaHHBIE B MOJTHOM O0BEME MOKA3BIBAIOT CIOKHUBIIYIOCS
CUTYAIUIO U TTOJTBEPKAAIOT aKTYaIbHOCTD HAIIETO TIPOEKTA.

B pesymprate peanmzanuM MNPOEKTa, CO3AAHHE HKOJIOTHUECKOU
TPOTIBI, TIOBBICUTCS SKOJIOTHYECKast ¥ PaBOBasi IPaMOTHOCTh MOJIO/IEXKH T.
bupcka u bupckoro paiioHa, a TakKe BO3PACTET pealu3alys HaydyHOTO
MOTEeHIMAaJIa TeppUTOpHH «BUpCKOro» 3aka3HuKa O6iaroaapst HpOBOJIUMBIM B
pamMKax IpoeKTa MEpONpPHATHH, a TaKKe B3aWMOJCHCTBUIO KOJIICKTHBA
Jupexnuu mno

Okomorudeckass TpOIa IOCHOCOOCTBYET TIOBBIIICHHUIO HAYyYHOTO
YpOBHS 00pa3oBaHWS, JacT BO3MOXKHOCTh CTYJCHTaM pealn30BaTh
TBOPUYECKHA, WCCIIEOBATEIbCKUM, YyYEOHBIH TOTCHIWAN. YdJarruecs
OBIIAJICBAIOT YMEHHMSIMH IPUMEHSTH HA NPAKTHKE 3HAHWSA W3 Pa3INIHBIX
MPEIMETOB B KOMIUIEKCE, IIOCTHTAs EIWHCTBO MEXAY OKpyXKaromeit
IpUPOAHON cpenoit M uyenoBekoM. Ha skonormyeckoil Tpome, MOMUMO
HAay4YHBIX 3HAHWHA O TPHPOJE, JIIOAM YCBAWBAIOT TAKXKE ITHYECKHE U
IIPaBOBbIE HOPMBI, CBSI3aHHBIE C MNPHUPOJONOIb30BaHMEM. OHH yuaTcd
KOMIUIEKCHO  OIIGHMBAaThb  PE3yNbTaThl  TPyJa,  IPOTHO3MPOBAThH
9KOJIOTHYECKHE CIEACTBHUS JEATEIbHOCTH YeoBeka [3].
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Bce 3HaHuUS, HaBBIKK U yMeHHS, (POPMHUPYIOLIMECS Ha 3KOJIOTHYECKOH
TpOIle, HaNlpaBJICHbI Ha PeIlIeHUe OJTHON U3 [NIaBHBIX 3aJau HAIIEeTro BpeMEeHH
— ONTHMHU3ALMH OTHOIIEHUN YEJIOBEKA C IPUPOJHON Cpelloi.

Jlureparypa

1. O6 yrBepxnmennun OCHOB TOCYZAPCTBCHHOW  MOJOJCKHOM
nonutuku Poccuiickoit @eneparuu Ha nepuof 1o 2025 roga [DneKTpoHHBIH
pecypce] : pacnopstxenue IIpaButensctBa PO ot 29.11.2014 Ne 2403-p.
Pexxum moctyma: Www.consultant.ru/document/ cons_doc_LAW_ 171835/
(mata obpamenns: 18.04.2022).

2. Ocdwunuaneusrit caint ['BY dupekims mo OOIIT PB [dnexTpoHHbIit
pecype] Pexum mocryma: http://doopt-rb.ucoz.ru/index/birskij/0-21 (nara
oOpamenus: 18.04.2022)

3. ®enepanpuerii 3akoH o1 14.03.1995 N 33-®3 (pexn. ot 11.06.2021)
"O06 0c000 0XpaHIAEMBIX IPUPOTHBIX TEPPUTOPUAX" (C U3M. U JOIIL., BCTYIL. B
cury ¢ 01.09.2021)

4. boukape B. A. HopmaruBHO mnpaBoBOE€ pETyJIUPOBAHHE
JeITeNIBHOCTH 3aKa3HHKa. COBpPEMEHHbIE NMPOOIEMBl 3KOJIOTHH MyTH WX
pemenus. 1. bupck. Ct.213

Bajees P.B., Mununa H.H.
b® bawul'V, r. bupck Pb
Mununa H H., k.6.H., 0oyenm
rustam.valeev.19971@mail.ru

XAPAKTEPUCTHUKA IMOYB IIAPAHCKOI'O PAVIOHA

Ha tepputopun Pecny6iunku BamkopTocTaH MOMXHO BBIIEIHTH JBE
TPYIIIIEI TOYB:

- TO0YBBl PABHHHHBIX TEPPHUTOPHH (MOA30JIMCTHIE W  JEPHOBO-
MOJI30JIMCThIE, CBETJIO-CEpPhIE, CEPbIE, TEMHO-CEPHIE, JIECHbIE, YEPHO3EMBI:
OTO/I30JICHHBIC, BBINICIIOUYCHHBIC, THIUYHbIC, THUIIHYHBIC KapOOHATOBBIE,
OOBIKHOBEHHEIE, I0XKHEIC).

- MOYBBI TOPHBIX TEPPUTOPHI (TOPHO-IYTOBBIC, TOPHO-TYHIPOBHIE,
TOPHO-TIO/I30JIUCTHIE, OyphIe JIECHBIC, TOPHOIIECHEIE, CBETIIO-CEPEIC, CEpPEIC,
TEMHO-CEpbIe, TOPHBIE YEPHO3EMBbI, TOPHBIC HEJAOPA3BUTHIC)

OcuoBHOY mouBeHHBIH (oH [llapaHcKoro paiioHa COCTaBISIOT Cephle
JIECHBIE MTOYBHI, HA JJOMIO KOTOpbIX mpuxoautcs 88022 ra (63,6% ot obmei
wiomaan Tepputopun). 26733 ra  (25,4%) 3aHUMAOT  IUIOIIATU
YEepPHO3EMHOTO THIIA, IPe0oOIaaaf0T YePHO3EMBI BBIIIEIOUeHHBIE — 16979 Ta,
T.e. 16,2 % or obmei mmomaan. YepHO3eMBI pacHpOCTpaHEHB Ha
TEPPUTOPUU YanmamuHCKOrO, Basruerckoro, JropTronuHcKoro,
HypeeBckoro cenbCKkux MOCEICHHIA.
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BcerpewatroTcss mouBbI: BJIQXKHO-JTYTOBEIE, JIyTOBO-00JIOTHBIE,
AUTFOBUAIIBHO-TYTOBBIE, TOp(dsHbie. [I0YBBI H30BITOYHOTO YBIAKHCHUS
3aHUMaroT 4,6%. boioTa oTHOCATCS K BepxoBoMy THITy. | TyOmHa 3ameranus
Topda Ha Oomorax cocraBmsier 0,5 — 1,5 m. Ilpeobaamaror TophSHUKH
c1aboro pasioXKeHWs, HE WMEIONIME INPOMBINUICHHOTO 3HadeHHus. THil
MUTaHUs 00JI0T — aTMOc(hepHoe.

[TouBoOOpa3yOIUMH  TIOPOJAaMHU  SIBIIAIOTCS  MPEUMYIIECTBEHHO
JJUTFOBUH IEPMCKUX MOPOJI B BUJIC KPACHO-KOPUYHEBBIX U KEITOBATO-OYPhIX
Mepreneii, MepreuCTHIX CYTJIMHKOB, PEKE BCTPEYAIOTCS TSKEIBIC TIIMHBL
ITo cBoeMy MeXaHHMYECKOMY COCTaBy TOYBBI OTHOCATCS K TSKEIBIM,
CPEIHHUM U JISTKUM CYTIIHHKAM.

XapakTepuCTUKa MOYB:

JIyroBele TIOYBHI - THI T0YB, (HOPMHUPYIOIIUXCA TMOJ JIYyTOBOU
PaCTUTENHLHOCTHIO B YCIOBHUSIX MOBBIIIIEHHOTO TIOBEPXHOCTHOTO YBIIAXKHEHHSI
W/WIA TIOCTOSHHOH CBSI3M C TPYHTOBHIMH BojxaMmH. JIyroBBIE ITOYBEI
XapaKTepU3yIOTCS HaMYMeM TJIEeBOTO TOPU30HTAa B HWXKHEH dYacTu
PO, XOPOIIO Pa3BUTHIM T'YMYCOBEIM TOPH30HTOM, YacTO 3aCOJICHBI U
KapOOHATHBI.

JIepHOBO-TTOA30JUCTHIC OCIHBIE, C  IUIOXOW  cTpykTypoi. Ilo
MEXaHHYECKOMY COCTaBY OHH OOJIbIICH YaCThIO TSDKEIOCYTJIMHHUCTBIC, HO
BCTPEYAIOTCS CYTIMHHUCTBIE W cylnecyanble. [leperHoil B HeOONBIIOM
KOJIMYECTBE COJIEPKUTCS B BEPXHEM clloe Ha TiyOuHe He 6onee 15—20 cm,
Jayee cleayeT OeleCHbIH OeCIUIONHBIA CJIOH, HAIOMHUHAIONIUN T0 IBETY
MeYHyl0 307y, OTCIOJIa W Ha3BaHHWE TMOYBBI MoJ30JHcTas. JlepHOBO-
MOJ30JIUCTHIE TOYBBI Kucable. OHH MOTYT OBITH HCIIONB30BAHBI IS
BBIPAIIMBAHUS OBOIIEH U KapTOQEs JIUIIb TOCIe YIyUIIeHHUS.

YepHO3eMBI COZIEPKAT MHOTO IIEPETHOS, a TIOTOMY 00JIaJaf0T XOpOIIeH
CTpyKTypoil u miogopoaueM. [lo KHCIOTHOCTM OHU HEWUTpalIbHbIE WU
cimabokucibple, Oaarogapss YepHOMY IBETY JIETKO IPOTPEBAOTCS; HA TAKHX
ITOYBaX MOKHO MOJYy9aTh BBICOKHH ypokail m 0e3 BHeCeHUs yHOOpeHHIA,
OJIHAKO TPAKTHKA TOKAa3bIBAET, YTO INPH BHECEHUH YAOOPEHUU Yypoxai
YBEJIMYUBAETCSL.

Jlureparypa

1. Bamenko, 1. M. OCHOBBI TOYBOBEICHHS, 3eMJICIICINS U aTrPOXUMHU
/ .M. Bamenxko. - M.: IIpomereit, 2017. - 935 c.

2. Tennanues, A. H. 'eorpadgus nouys ¢ ocHOBaMH IOYBOBEJCHUS /
A.H. T'ennanueB, M.A. I'masoBckast. - M.: Beicmas mkosa, 2016. - 464 c.

3. Xazuen @.X. [Touss! Pecrry6nuku bamkoprocran u peryinnpoBaHue
ux miogopoaus. Y da: I'mnem. 2007. 385 c.
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BaanaxmeroB A.U., Mununa H.H.,
®uaunos E.JI., Cabuposa JLK.
b® baml'V, r.bupck, Pb

Mununa H.H., x.6.1., doyenm
valiahmetov.a@inbox.ru

AHAJIM3A KAYECTBA PEKH BEJIASI U O3EPA KAIIKOJIAH
I'OPOJA Y®A PECITYBJIMKHA BAIIKOPTOCTAH

AnHoTanus: B cTaTtee aHaNMm3upyeTcst KauecTBO BOABI Topona Y da Ha
OCHOBE OPTaHOJICNTHICCKUX U THAPOXUMHUECKUX CBOUCTB.

KawoueBble  caoBa:  Boga,  OpraHOJENTHYECKHE  CBOMCTBA,
Tuopoxumudgeckue cBOMCTBa, YUCTOTA 3aTPSI3HEHHOCTH.

Bona - ojHO M3 caMBIX pacnpoCTpaHEHHBIX U B TO )K€ BpeMsl OJJHO U3
BaOXHEHIINX BEIIECTB, JJS >KM3HM Ha 3emsie. OHa WrpaeT upe3BbIYANHO
B)XHYIO POJIb B META0OJIMUECKHX TIPOLIECCaX, COCTABISIONINX OCHOBY )KU3HH
Ha 3emise. Boma wumeer Oounblioe 3HaueHHE B INPOMBIIIICHHOM |
CeNTbCKOXO3SICTBEHHOM MNPOM3BOJCTBE. Boma — 3T0 cpena oOuTaHus
MHOT'UX JKHUBBIX OpraHMu3MoB. C IIOMOLIBIO BO/JbI OIIPEACIIAIOTCA
KIMMAaTHYeCKHEe W TIOTOJHBIC M3MEHEHHs, TAKXKE OHA IOMOTacT OYHIIATh
aTMOC(EepHBI BO3AYX OT HETAaTHBHO BIMSIONINX BEIIECTB, PACTBOPSIET U
BEIIENIAYMBACT TOPHBIE TOPOABI M MHUHEpANBl, TAKKE MEPEHOCHUT WX W3
omHOoro Mmecra B gnpyroe. [lostomy mpoOnema 3arps3HEHHS BOJIHBIX
00BEKTOB, OyIET SABIACTCS aKTYAIBHOM eIIE OYCHB JOJITOE BPEMSI.

Llenb HaIIEro MCCIEI0BaHUS 3AKIIOYASTCS B aHATIM3E SKOJIOTHYECKOT0
cocrosinus pexu benas u o3epa Kamkosas.

OT160p npob6 BOJIBI AJIS UCCIEAOBAaHMS BBITONHsUICS coriacHo 'OCTY
P 515922000 u T'OCTY 17.1.5.04-81. Anamu3 mpo® BOABI MPOBOIUIICS
BecHOU 1 oceHbto 2021 roga. Bona orOupanach B ABYX BOJHBIX 00BEKTaxX
roponaa Y da Pecrrybnuku bamkoprocraH, B konmdecTBe 10 mpo06 Ha KaXK I
00beKT. AHaIM3 KadecTBa BOABI OmNpeaessiics, Ha 0Oase abopaTopuu
9KOJIOTMYECKOTO  MOHUTOpUHra  (DU3UKO-XUMHYECKHX  3arps3sHEHHH
okpyxatomieit cpensl bupckoro ¢umana baml'V, nByms meronamu:
OPTaHOJICITUICCKUM U THIPOXUMUICCKHM.

OpraHoJenTHYecKue CBOWCTBA — 3TO CBOWCTBa OOBEKTOB, KOTOpPOE
OLICHMBAETCS] OpraHaMM YyBCTB YEJIOBEKa, HaIpUMeEp, BKYC, 3alax, OKpacka,
BHEITHUH BHU/. OpFaHOJ’[el’lTI/IquKI/Iﬁ AaHaJIn3 TIMIIEBBIX MW BKYCOBBIX
MPOAYKTOB TPOBOIWTCS TPH JAETYCTAllMH, C TOMOINBI0O OPTraHOB YYBCTB
nerycratopa 0e3 NMPHMEHEHHWs W3MEPHUTEIbHBIX TpruOopoB. OrmpeneicHue
CBOMCTBA BOIBI BEITTONHIN 110 MeToauke 1O.B.HoBrkoBoii.
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OfHUM U3 OCHOBHBIX M ONpEIENAIOIMIMX BHEIIHHE INPU3HAKU U
BKYCOBBIE CBONCTBa BOJHBIX HCTOUHHUKOB SIBISIETCS OPTraHOJCNTHYECKHE
nokasarend. BceM H3BECTHO, YTO MPO3PauyHOCTh NPUPOJHOH BOABI BO
MHOTOM Hapymraercss (U3MKO- XHMHUYECKUMH M OaKTepHallbHBIMU
3arpsA3HEHUSIMH.

CrnenyromyM IPU3HAKOM ITOKa3aTessl KadecTBa BOJBI SBIACTCA 3arax,
OH IPEXIE BCETO 00YCIIOBICH HATMYINEM B HEH MMaXydHX BEIIECTB, KOTOPHIE
MIOTA/Ial0T BBOJJOEM €CTECTBEHHBIM IIyTEM MM CTOYHBIMH BOJIAMU.

M5! IpOBENN UCCIIEAOBAHNS BOJHBIX OOBEKTOB 10 HAMEUCHHOMY ILTaHY
pexu bemas u o3zepa Kamkonan ropoma Yga Pecydnuku bamkoprocran.
Pe3ynbraThl aHaMM3a NpeACTaBICHBI B Tabmmne 1.

Ta6muuna 1.
Pe3ynbTarhl OpraHoJIenTHYECKUX UCCIICTOBAHUMI N3y4aeMBbIX
BOJIHBIX HICTOYHUKOB
ITokazarenu Enunanns Pexa Oszepo Hopmartussl
Wsmepenns | benas |Kamkoman | ITJK, pei6/x03
1 2 3 4 5
[{BeTHOCTB I'pamycer 34 31 <35
IMyTHOCTB EMO® 19 12-13 20
3amax Baer 1 <2
IBkyc u npuBKyc bainst 1 1 <2
[Ipo3padHOCTE BOIBI Bammer 19 14 20

[lomyyeHHble aHHBIE CBUAETENLCTBYIOT O TOM, YTO B BOJ€ peku benas
n o3epaKamkonan He HaOMIOAIOTCS THUJIOCTHBIE MTPOIIECCHI, «3alBETAaHNE)
u 3aTyxaHue Bojbl. IIpoObI mokasany, 4To Boga Mpo3padHa, OecrBeTHa, HEe
nMeeT BKyca M 3amaxa M OTBEYAloT BCEM TPEOOBAaHUSAM WM HOPMAaTHBAM.
Vcxons U3 IOMy4eHHBIX JaHHBIX MOXHO CAEJaTh BEIBOI, UTO BOJIA IPUTOIHA
JUTS HY KT HACETICHHSI.

I'mppoxumuueckue CBOMCTBA — 3TO 3aKOHOMEPHOE W3MEHEHUE
XMMHUYECKOTO COCTaBa BOJABI BOJHOTO 00BEKTa BO BPEMEHH, 00YCIIOBIIEHHOE
¢usuKo-reorpapUUECKUMN  YCIOBUSIMM ~OacceiiHa ¥ aHTPOIOI'€HHOT'O
BIusiHUA. [Mapoxumuueckue IMOKa3aTeNud BOABI MCCIENYEMBIX BOAHBIX
00BEKTOB OINpeNesUId B JIaDOpaTOpHM IKOJOTUYECKOrO MOHHMTOPHHIA
(M3MKO-XMMHUYECKUX 3arps3HeHNi okpyskaromei cpensl b baml'y.
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UccnenoBanus npoBoawin BecHO# M ocenblo 2021 roga m BecHOH.
Pesynbratel npeacrasneHs! B Tabmaune 2 u 3

Tabnuma 2.
I'uapoxuMIYecKUe MoKa3aTesy BOIbl pekn benas
Ne | Tlokasarenu xauectBa | Exunuma Bpewms rona Hopmarussl
n/n BOJIbI HU3MEpPEHUs IAK,
Ocens | Becna pBIO/X03
1 BonoponHsrii pH 6,7 7,3 6,5-9,5
IOKa3aTeib
2 OO011ast )KECTKOCTh DK° 5,5 6,1 7
3 O0m1ast MUHEpaTH3aIs M/ M3 550,9 450 1000
4 Menp (Cu) M/ M3 0,0001 |0,0001 [0,001
5  |Csunen (Pb) M/ M3 0,0149 [0,0283 (0,03
6 Kanmuii (Cd) M/ M3 0,0001 |0,0002 (0,001
7 DKeneso (Fe) M/ M3 0,5001 1|0,3379 0,4
8 Cepebpo (AQ) Mr/am° 0,00005 |0,0008 |0,05
9 Amromuanii (Al) M/ M3 0,0305 |0,0253 [0,04
10 [Huxens (Ni) M/ M3 0,0027 |0,0074 0,01
11  [Mbiubsk (AS) M/ M3 0,0014 |0,0072 |0,05
12 [Mapraner; (Mn) mr/am® 0,0079 [0,0098 (0,01
13  [Xpowm (Cr) M/ M3 0,0006 |0,004 [0,6

nepuof ucciuenopanus cocrasager 0,5001 mr/am®, uto ma 0,1001 Mr/mM

Kak BumHo w3 Tabmuisl 2. M3 TpuHAALATH MPEACTABICHHBIX
MoKa3aTesel THAPOXUMHYECKOTO aHaln3a, TOJBKO OJWH TOKa3aTellb He
coorBercTBytOT [IJIK KoHueHTpamus coaepxkaHusl »ejle3a B OCEHHUU

3

6onpme 3HaueHus [1JIK, a B BEeCCHHMH MEpHOA ITOT MOKA3aTeib PaBEH
0,3379 wmr/nm®. Cnesyer OTMETHTB, YTO TMOAOOGHBIA PE3YJLTAT MOXKHO
OOBSICHUTL CTOKAMHU HEOUYHIIIEHHBIX BOJ U3 JKUJIBIX TOMEIICHUI.
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Tabmuma 3

FI/I)lpOXI/IMI/I‘-IeCKI/Ie TMoKasarejm BOJAbI 03€pa KaIHKaZ[aH OCCHBIO

Ne IToka3zarenu Enununa Bpemsa rona | Hopmarus

I/ KauecTBa BOABI HU3MEPEHUs bIlIJIK,
Ocensb | Becna | pri6/x03

1 |Bomoponmsrii [Tokasarens [pH 6,9 7,1 6,5-9,5

2 |00mmas KeCTKOCTb DK° 4.3 4,6 7

3 |O6mas Munepanuzanus  Mr/ame 468,6 [534,5 [1000

4 [Mexs (Cu) mr/ v 0,0001 [0,0001 (0,001

5 (Ceunern (Pb) M/ M3 0,0034 |0,0063 |0,03

6 |[Kammuii (Cd) M/ M3 0,0001 |0,0002 [0,001

7 DKeneso (Fe) mr/ v 0,0101 0,0079 (0,4

8 |Cepebpo (AQ) M/ M3 0,0001 |0,0001 |0,05

9 |Amomunwmii (Al) M/ M3 0,0049 [0,0054 |0,04

10 [Hukens (Ni) mr/am® 0,0034 [0,0049 0,01

11 Mpmmbsk (AS) M/ M3 0,0009 |0,0031 |0,05

12 Mapranen (Mn) M/ M3 0,0043 |0,0052 (0,01

13 Xpowm (Cr) M/ M3 0,0654 |0,0835 [0,6

Hcxonst w3 Tabiuiel 3, pe3ybTaThl MOKa3aTeaCH KaueCTBa BOIBI B
o3zepebanHoe HU oiH TOKa3atenb He npesbimaet [1IK
ITo pesynpTaraMm HCCIENOBAaHUS HU3ydaeMble BOJHBIE OOBEKTHI
MOXHO OTHECTHU KKATCTOPUH XO3SIUCTBEHHO - ITMTHEBOIO U KYJIbTYPHO -
OBITOBOTO HA3HAYCHHSI.
CognepxaHue TsDKEIBIX METAUIOB TOBOPUT O TOM, 4YTO PSAOM
HaxOJSIIMECAIPEANIPUATHS BIUAIOT Ha peKy oTpuuarenbHo. Ho B uemom
BOJIa Ha PEKE U B 03€pe YUCTasi U HE MMEET UYXKEPOJHBIX 3alaxoB.

Ilo pesymbraTaM NPOJCIAHHBIX HAMH HCCICIAOBAHHUIA OBLIH
CIEJIaHbl CAEAYIOLIUE BbIBOBL:
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1. Tlpu wu3ydeHUH OPraHOJENTHYECKUX K THAPOXUMHIECKUX
mokaszareield Bojgsl B peke bemas u o3epa Kamkoman He BBISBICHO
MAaCCHBHOTO 3arpsA3HEHUS] M M3ydacMble HAMM MMOKA3aTEeH 3THX BOJOEMOB
Haxoauuch B npenenax [IJIK. ['uapoxuMudeckre aHaIu3bl TOKa3ain, 9TO B
peke bemas 3a oceHHMIA MepHOA TMPEBBINIACT XkKelne3o B 1 pas, apyrue
MOKa3aTesu He UMENHU TPEBbIIICHHU.

2. Buonorndueckoe ucciaeaoBaHue MOKa3aao, YTo 00a BOJOEMA, K
peka u 03epo, M0 YHCTOTEe COOTBETCTBYIOT K 3 KIIACCY 3arpsA3HEHHOCTH, a,
3HAYUT, UMEETYMEPECHHYIO 3arpsI3HEHHOCTb.

3. KoHIeHTpaIyst TSHKEIbIX METAIUIOB MIOKA3aJ10, YTO MPEBBIIIACT
TOJIBKO OJIMH JIEMEHT - JKelie30 B peke benast B OCeHHUI Mepuo/| COCTABIISLIO
0,5001 mr/am3, uto Ha 0,1001 mr/mm°3 6ombiue 3Hauenus [1J]K, a B BeceHHnit
nepuoj 3TOT mHokasarens paseH 0,3379 mr/mm®. OcranbHble SIEMEHTHI
HaxozsaTcs B nmpenenax [TIK.

Jlureparypa

1. Amuxmuna, TS Dxomorudeckuéé  MOHHUTOPHHI:  y4eOHO-
meroanueckoe mocodue / T.5. Ammmxmuna. - M.: Akagemuueckuii [Ipoexkr,
2006.—414 c.

2. bankos, A.B. Bomgusie pecypcsl bamkupun / A.B. bankos. — Yoa:
Kwuramn, 2013. — 355 c.

3. basuoB, M.I'. Dkonorus BogoemoB bamkupuu / M.I'. basHoB. —
VYa: T'umem, 1998. — 209 c.

4. becnamsaraukoB, [.II. TlpenenbHO IOMYCTUMBIE KOHIICHTPAIIUH
XMMHUUYECKHX BellecTB B oKpyxkatoieit cpene / I'.I1. beciamsiTHukoB. — M.
Axanemus, 2008. — 528¢.

Bacduena A.A., I'azernunos P.P.
B® baml'V, r.bupck, Pb
Tazemounos P.P., k.x.1.,00yenm
albinavasfieva99@gmail.com

HNCCIIEJOBAHUE U3BJIEYEHHUA DKCTPAKTUBHbBIX
BEIIECTB II1I0/I0B PIBUHBI OBBIKHOBEHHOM

OKCTpPaKTHBHBIC BEIIECTBA — 93TO OPraHMYCCKUE HEOEIKOBEIC
A30THCTHIC U 0€3a30THCTHIC COCTUHECHNUS, U3BIICKACMBIC BOJIOW U3 dKUBOTHBIX
W PaCTHUTEIBHBIX TKaHEH.

@aBOHOHUIBl SBISIIOTCS Hambojiee MHOTOYHCICHHBIM — KJIACCOM
MPUPOAHBIX OHMOJIOTHYECKH aKTUBHBIX (DEHOJBHBIX COCIMHEHHH, KOTOpHIC
XapaKTepu3yIOTCd CTPYKTYpPHBIM pa3HooOpazneMm. CBoe Ha3BaHHE OHH
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MOJyYHJIM OT JIATUHCKOro cioBa flavus-kenThid, Tak Kak TEpBBIC
(TaBOHOUIBI, BBIJICIICHHBIC U3 PACTCHUIH, UMEITH KEIThIH BET, M03KE OBLIO
00HApPYKEHO, YTO MHOTHE U3 HUX OCCIIBETHBI

Jns aHanmu3a (IaBOHOUIOB M3 3aMOPOXKECHHOTO CHIPbS Sr0j] PsOUHBI
OOBIKHOBEHHO!H CHayajla BBIJCIWIA COK, B KOTOPOM COICPIKUTCS YacTh
(ITaBOHOMIOB, 3aTEM HKCTPATHPOBAIH OCTAaBIIHECS (DIABOHOUIBI B KMBIXE
BOJIHO-CIIUPTOBEIMH PAaCTBOPAMH, TaK KakK (PJIaBOHOUABI ITIOXO PACTBOPHUMEI
B Boze. [1]

OnTrdeckyio IIOTHOCTh PAacTBOpa M3MEPUIH Ha CIEKTPOPOTOMETpe
npH JuivHe BoJHBI 408 HM B KioBeTe ¢ ToamuHOU ciost 10 mm. B kauecte
ATaJIOHHOTO PaCTBOPA MCIIOIB30BAIN PACTBOP: 1 MII AKCTPAKITIH TOMECTHIH
B MEpHyI0 Ko0J0y eMKOCThlo 25 M, nobaBwiu 1 Karumo pa30aBieHHOM
YKCYCHOW KHUCIOTBI M JOBOJWIM 00BbeM pactBopa a0 otmetku 70 %
3TaHoIoM.[2]

B MeToaMkax — KOJMYECTBEHHOTO  OMPEACICHUSA  OOJBIIMHCTBA
(TaBOHOUIOB U APYTHX OUOJOTMYCCKH AaKTUBHBIX BEIICCTB IS H3BJICUCHUS
HCITIOJB3YIOTCS BOJHO-CIIMPTOBBIC PACTBOPHI PA3IUYHON KOHIICHTparuu. B
Ka4yecTBE IKCTPareHTa MCIOJIH30BAIHM BOAY M BOIHO-CITUPTOBBIC PAaCTBOPHI
20 %, 30 %, 40 %, 50 %, 70 %, 90 % xoHUEeHTpanuu. B Xome skcriepuMenTa
YCTaHOBIICHO, YTO ONTHMAJBbHBEIM 3KCTpareHToM siBisercs 70 % sTaHOI.
PesynbTathl mpencTaBieHB! B TAOIHUIIE.

Tabmuma 1.
PesynbraThl onpe/eneHus ONTUMAILHOTO YKCTPAreHTa Jjis
u3BjaeucHus (HIIaBOHOUIOB U3 IJI0J0B PIOHHBI OOBIKHOBEHHOM.

JKCTpareHT q)nchoggzlz)[)(I){;,H (I’Z)e
Bona 1,10+ 0,02
20 % sTanon 1,37 £ 0,03
30 % sraHon 1,39+ 0,05
40 % »>TaHOI 1,48 £ 0,03
50 % sTanon 1,53 +£0,02
70 % sTanon 1,73 £0,05
90 % sTaHON 1,70 £ 0,03

B pe3yibTare OIpeACICHU CHeKTpaJ'ILHOﬁ XapaKTCPUCTUKHN
HU3BJIICUCHUI us3 IJI1I010B Ps6unbI 06LIKHOBCHHOﬁ, TOJTYUCHHBIX
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ucuepneiBaromeil sxcrpaknued 70 % 3TAaHOJIOM, YCTaHOBIEHO, YTO
MaKCHMYM HaxoJurTcsi B obnactu 255 HM.

Ha ocHOBe aHanmM3UPOBAaHHBIX IUIOJOBO-ATOJAHBIX  KYJIBTYpax
BO3MOYKHO CO3]aHHE HOBBIX BBICOKOAKTUBHBIX JIEKAPCTBEHHBIX NIPENapaToB,
o0Jiaiaronmx HMPOTUBOBOCHAIIUTENLHOH, AQHTUKAHLEPOT€HHOM,
MIPOTHBOBUPYCHOM, aHTHUITAPA3UTAPHON HITN OAKTEPUIUIHON aKTHBHOCTHIO.
OTH BemecTBa MOTYT MPOSBUTH OOJBIITYIO 3(p(peKTHBHOCTE, UeM M3BECTHBIC
JIEKapCTBEHHBIEC NTPEMapaThl.

Jlureparypa

1. Aspau A.C., CTpaBHUTETFHOE U3yUCHHE OMOIOTHIECKH AKTUBHBIX
BEIIIECTB IUI0AOB (OOSAPHIIIHUKA, PSOWHBI, IIUITOBHUKA, MAJIHEL) // aBTOpEd.
kaH. ¢papm. Hayk: 14.04. 02/ABpau Anekcanyapa Cepreesna. 2015.

2. Bpexnesa T.A., Ciuskun A.W., Yuctsakosa A.C., ManbiieBa A.A.,
Crnoco0 KOJIMYECTBEHHOTO oIpeseicHUs (IaBOHOMIOB B PaCTUTEIHHOM
ceipbe QuyopumMerpuueckuM merozoMm. [larenr PO Ne 2475724. 3ass. —
06.05.2011. ITy6n. — 20.02.2013.

Iaiinanosa J.A., Kyraun FO.H.
b® bawl'V r. bupck, Pb

Kymaun FO.H., k.6.H., 0oyenm
elmiragaynanova2000@gmail.com

AHAJIN3 CUCTEMBI ILIATEJKEN 3A HETATUBHOE
BO3JIEIICTBUE HA OKPYJKAIOILYIO CPELY OPTAHU3ALIUU
000 HUM BXKJ] TOPOJIA Y®A PECITYBJIMKHU
BAIIKOPTOCTAH

Ilnata 3a HeraTWBHOE BO3IEHCTBHE HA OKPYXKAIOIIYIO CPEly — 3TO
HKOJIOTHUYECKUIT cOOp, KOTOPBIN B3MMAaeTCs TOCYAapcTBOM ¢ (upMm miu
OpeINpUHUMATENCH, YbsS JEATEIBHOCTh IMPUBOJUT K  HETaTUBHBIM
W3MEHEHHUSIM KauecTBa OKpyxaroumed cpenpl. OHa B3UMaeTcs Kak
KOMIIEHCAIUsl MPUUMHEHHOTO BPella OKpY’Karolllel cpelie OT AeATeIbHOCTH
MPUPOAONOIb30BaTeIel M PAacXolyeTcs  Ha  COOTBETCTBYIOILKE
MPUPOIOOXPaHHbIE MeponpusiTus [1].

AHanu3 cucTeMbl IUIaTeXel 3a HeratuBHOe BoznedcTBue Ha OC
perimameHTupyetcs B PO cnemyrommumMu HOpMaTHBHO-TIPABOBEIMU aKTaMU:

1. Konctutynus Poccuiickoit @eneparuu ot 12.12.1993 r. [2];

2. ®@epepanpubiii 3akoH oT 10.01.2002 Ne 7-®3 «0O6 oxpane
OKpYyXaromiei cpeap» [4];
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3. Onpenenenne Koncrurynumonnoro cyaa ot 10.12.2002 r. Ne 284-O
[3];

4. YcraB oOuiecTBa ¢ OrpaHHYCHHOW OTBETCTBEHHOCThIO HaywHo-
HCCIIEIOBATEIbCKUIT HHCTUTYT 0€30IIaCHOCTH JKU3HENESTENIbHOCTH OT
29.12.2017 Ne 1827 // OdunuanbHbli HWHTEPHET-NIOPTAN PaBOBOU
napopmanmu. — 2017.

OO0 HHMM BX] (HayuHo-mccnenoBaTenbCKUi  HMHCTUTYT
0e30MacHOCTH  JKM3HENEATENBHOCTH) T. Yda 3aHMMaeTrcs Takoi
JeSITeIbHOCTRIO, KaK pa3paboTka HOPMATUBHOHN 0a3bl B OOJIACTH IKOJIOTHH,
npeaynpexnaeanss YC u  mpoMbpIIUICHHOH 0Oe30macHOCTH; pa3paboTKa
9KOJIOTUYECKUX TPOEKTOB, HWH()OPMAIMOHHBIX CHCTEM, JIOKYMEHTOB
NPOMBILIEHHOH Oe30macHOCTH; cOOp, TPAHCHOPTUPOBKA M yTHIIU3ALUS
OTXOJIOB MPOU3BOJACTBA U MoTpebiienus. Kak opranuzanus (ropuaudeckoe
JIMIIO), CMOCOOHasi OKa3bIBaTh HETaTUBHOE BO3JCHCTBHE HA OKPYKAIOLIYIO
cpeny B pesynbrate cBoeil mearenbHoctd, HUW BXK]J[ Takke BHOCHT
TUIATEXH JJIsl BO3MEIIECHHS NPUUUHEHHOTO0 yiiep0a OKpysKarollen cpene.

Opranmzanueit OO0 HUU BX/ r. Yda Pecnyonuku bamkoprocran B
Pocnpuponnaazop mnpenocraBiseTcss Tpu BuAa OT4eToB: otyer 2-TII
(Bo3myx), 2-TII (oTxompl), meKiapamus O HETaTUBHOM BO3JCHCTBHM Ha
okpyxatomryto cpeny (mexmaparms o HBOC). Kaxaplii u3 3THX OTYETOB
cocTaBisieTcst OTAeNbHO B JIMdHOM KaOMHETE NPHPOJIONOIb30BaTENs,
pa3merieHHoM B ceti MHTepHeT 110 ajipecy https://Ik.rpn.gov.ru.

®opma otuera 2-TII (BO3myx) MPEHOCTABIISACTCS €KErOAHO, 10 22
SITHBaps TO7Ia, CIEYIONIETOo 3a OTUYeTHBIM. [IpoBeast ananu3 popmel oTueTa 2-
TII (Bozayx) OOO HUM BX/ r. Yda 3a 2017-2021rr ObuTH MOTYy4EHBI
CIEYIOIINE PEe3yNbTaThI:

Taonauna 1. CpaBHUTeIbHBINH aHAIU3 JaHHBIX oT4eTa 2-TII
(Bo3nyx) OOO HUM BXK/ 3a 2017-2021 rr.

0/1bI 2017 r. 2018 r. | 2019r. 2020r. 2021 .

Ha3zBanne
Oxcun yriepona | 0,044 0,044 0,044 0,013 0,013
Mr/m>)
Oxcun  aszora | 0,0005 0,001 0,001 0,0002 0,0002
(mr/m?)
VYrnesonopoxsr | 0,005 0 0 0 0
(6e3 JIOC)
(mr/M3)

162



JIOC (neryume | O 0,011 0,011 0,0052 | 0,0052
OpraHu4ecKue
COETUHEHUS)
(mr/m?)

Ipouwe ra3. u | 0,011 0,005 0,005 0,0033 | 0,0033
KHJ. BELIECTBA
(mr/m?)

[lo mpuBeneHHBIM U3 OTYETOB JAHHBIM MOXHO CIEIATh BBIBOJ, YTO 3a
YKa3aHHBIH IIepHOI HAONIONACTCS CHIDKCHHE BBIOPOCOB B aTMOC(EpPHBIN
BO3IYX.

®opma otuera 2-TII (OTXOHBI) MPEOOCTABISIETCS €XETOJHO, OO0 1
(eBpans roma, ceyromiero 3a ordetHeIM. Opranuzamnueit OOO HUU BX]]
OpLTH TIpeocTaBIeHBI NaHHbIe 0TdeToB 2-T1I (oTtxomer) 3a 2017-2021 rr. U3
BCEr0 IepeyHs ObUIM BBIIEICHBI MAPAMETPhI, KOTOPBIC UMCIOT THHAMUKY 3a
JAHHBIA epuo. JlaHHbIC OTpasKeHbI B TA0IHUIE 2.

Tadnauua 2. Ycranoniennble IIJIK (c.r.) 1 Ko1u4ecTBO BellleCTB B
BbIOpocax (cp.3Hauenue) B otuerax 2-TII (orxoas) OO0 HUU BK]]

Toabl
Ha3Banue 2017r. | 2018r. | 2019r. 2020r. 2021r.

Jlarvet pryteeie | 0,011 0 0 0 0

Xnopodopm 0,005 0,005 | 0,016 0,006 0,011

Terpaxiopmeran | 0,005 0,019 0,005 0,001 0,002

Mycop ¢ oduca 0 7,16 8,82 17,16 17,16

OCHOBBIBasICh Ha TOJIYYCHHBIC PE3yJbTAThI, MOXKHO CJEIaTh BHIBOJ,
YTO 32 YCTAHOBJICHHBIC TIEPHOJ U3 MPEICTABICHHBIX ITAPaMETPOB BO3POCIIO
KOJIMYECTBO MYCOpa ¢ O(HCHBIX MOMEIICHUH M CBEIHCh K HYJIO JIAMITBI
PTYTHEIE.

OtaenpHOM mnaTel 3a mokaszaHus oTtdyeTtoB 2-TII HeT. DTH naHHBIE
WCTIONIB3YIOTCS JIJIsl COCTABIICHUS JEKJIapallii 3a HETaTUBHOE BO3/CHCTBUE
Ha okpyxaromyto cpeny (HBOC).

Jeknapanus o muiate 3a HETaTUBHOE BO3JCHCTBHE HA OKPY’KAIOIIYIO
cpeny (maee HBOC) — 3T0 3aKOHOIATEIBHO yCTAHOBJICHHBIN NTOKYMEHT,
KOTOPBII MOJA0T KOMITAaHUH, Ybs JEATEIFHOCTh HETaTUBHO OTPa)kaeTcs Ha
COCTOSTHUM OKpyXaromei cpenbl. JlokymeHt, odopmiseMbii 1 pa3 1o
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utoram roja. Jleknapanus o IiaTe MPeaCcTaBIsCTCs JHUIaMU, 00S3aHHBIMU
BHOCHTH IIaTy, He no3anee 10-ro mMapTa roja, CIeAyIONIEro 32 OTYETHBIM
[1].

Opranuzanuei Uil pacCMOTPEHHMsT W COCTaBJICHHs aHailu3a Obuia
npenocrasieHa aexnapanus 3a 2020 r. CorsnacHo paHHoMy otdery OOO
HUN BX] Buec B Oromker 48.44 pyOneir - oTHOCHTCS K 3 KaTeropuu
00BEKTOB, OKa3hIBAIOIINX HETaTHBHOE BO3CIHCTBHE.

Tak kak 3a ocrampHBIE TONBI He OBDIa  IpegocTaBiIeHa
COOTBETCTBYIOI[as JACKIapaius, MOXXHO IIPEAINONIOKUTh, YTO CyMMa
BHECCHHOTO IDIaTeXa He OyIeT 3HAYNTENbHO OTIHIaThcs oT 2020r., Tak Kak
3HAYCHUS BHIOPOCOB JHOO CTAOWJIBHBI Ha MPOTSDKEHHH HECKOJNBKHUX JIET,
100 3HAYMTENILHO MEHbIIIE.

OCHOBBIBasICh Ha BBIIIIECKa3aHHOE, MOXKHO cJienaTh BbIBOA, uro OO0
HUU BXJI r. Yda okasbiBaeT HE3HAYUTEIILHOE BIMSHHE Ha OKPYKAIOIIYIO
cpey U B Ka4eCTBE HAHECEHHOT'O yIepOa BHOCUT MUHUMAJIbHbIE TUIATEXKU.

JIureparypa

1. 3akon Poccuiickoit @enepauun "Ilpuka3 Munnpupoast Poccun ot
10.12.2020 N 1043 "O6 ytBepxaenun [lopsaka npeacTaBiacHUs JeKIapauu
0 IUIaTe 33 HEraTHBHOE BO3JEHCTBHE HAa OKPYKAIOIIYIO Cpey U ee GOpMBI 1
0 TPU3HAHUM YTPATUBIIUMH CIIIy TPHUKa30B MHUHHCTEPCTBAa NPHPOIHBIX
pecypcoB u 3koJiorun Poccuiickoit @eaepanuu ot 9 ssuBapst 2017 r. N 3 u ot
30 mexabpst 2019 r. N 899" (3apeructpupoBaHo B MuHiocte Poccuu
31.12.2020 N 62017)" ot 10 mexabps 2020 Ne 1043 // OdwunmanbHbIi
WHTEPHET-TIOpTal MpaBoBoil nHpopmanuu. — 2021;

2. Koncturynus Poccuiickoit @eneparmu "IIpaBo Ha O1aronpuaTHyo
okpyxarouyto cpeay " ot 12.12.1993 // CobpaHue 3aKOHOAATEIHCTBA
Poccwuiickoit @eneparun. - Ct. 42;

3. Onpenenenne Koncrurynnonnoro Cyna PO or 10.12.2002 N 284-0O
"Ilo 3ampocy IlIpaBurensctBa Poccuiickoii @enepanuum o0 HpoBEpKe
koHcTUTynuoHHOCTH  IloctanoBnenus  IIpaBurensctBa  Poccuiickoit
@enepanmun "OO6 yrBepkaenun Ilopsnka onpeneneHHWs IUIaThl M ee
IpeJeNbHBIX Pa3sMEpPOB 3a 3arpsA3HEHHE OKpPYKarolled NpUPOAHON Cpensl,
pa3MelleHle OTXOJO0B, APYrHe BUABI BPEAHOTO BO3AECHCTBUA" U CTaTbu 7
®denepanbHOTO 3aKk0Ha "O BBEICHHUH B JISHCTBUE YacTu niepBoi HanoroBoro
kozaekca Poccuiickoit deneparmn”;

4. ®enepanpabii 3akoH ""OO oxpaHe OKpyxaromed cpeapl"" oT
10.01.2002 Ne 7-®3 // Cobpanme 3akoHOIATENbCTBA PoccHiicKoi
Oeneparu. - Ct. 16 ¢ u3Mm. u gonod. B pea. ot 02.07.2021.

"nn
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I'aiicun M.P., Eroposa 3.51.
b® baml'VY, r. bupck, Pb
Ezoposa D.4., k.neo.n., doyenm
gaisinbox@mail.ru

OLIEHKA KAUECTBA MUTHEBOM BOJJOMPOBO/IHOM BO/IbI
B I'. BUPCK

ObecnicueHrie HaceleHHS MOOPOKAYECTBEHHOH MHUTHEBOH BOHOM
0CTaeTCsI aKTYaIbHOM TMIMEHIYECKOM U COLUANbHOM pobiemoit [2].

Ilpn HapymieHWM THTHEHWYECKHX TpeOOBaHMH K BOJOCHAOXKEHHIO,
NUTHEBAs BOAA MOXET OKa3aThCsl MPHUUMHOW BO3HUKHOBEHHUS PA3IMYHBIX
3a00IeBaHN YeNOBEKa WH(EKINOHHOH M HEMH(EKIMOHHOW IPUPOJIBI.
OcCoOeHHO  BENMKO  ONHJEMHOJIOTMYECKOE  3HAueHHWe  BOJBI B
pacnpocTpaHeHHH KHIICYHBIX 3aboieBaHHd (XoJiephl, OpIOIIHOrO TU(]aA,
GakTepuanbHON U aMeOHOM TU3CHTEPUH U JIP.).

B cootBercTBMM ¢ TpeOOBaHWSIMH K  INUTbEBOW  BOAE
LEHTPAIM30BaHHOTO BOJOCHA0KEHHS OIPEIEISIFOTCS OCHOBHBIE (DU3UKO-
XUMHWYECKHE U OMOJIOTHYEeCKHe MTOKa3aTelH:

- OpraHoJIEITUYECKHE II0Ka3aTeNu (MyTHOCTb, 3alax, HPUBKYC H
IBETHOCTb);

- omonornyeckue nokazarenn (OMY, OKB, TKB, Kommdarn);,

- 00II1as KEeCTKOCTh, 00IIas MUHEpAIH3aNus (CyXOHi OCTaToOK);

- CoJIepyKaHNe HUTPATOB U HUTPHUTOB, CYJIb(HATOB U XJIOPHUIIOB, JKEIe3a;

- XJIOp OCTaTOYHBIA OOIMI W CBs3aHHBIA, (TOp, ammuak, pH,
OKHCIISIEMOCTb.

B HCCIIEIOBaHUU HPOBOJIVIINCH aHaJIM3bI OCHOBHBIX
MHUKPOOHOJIOTHYECKUX U OPTaHOJETITHIECKUX ITOKa3aTeNIe BOJOIIPOBOTHON
BOJIBI, IOCTYMAroIei moTpedurensm B . bupcke Pb.

Buonormueckne TmoOKa3zaTeNd ONPENCNSUINCE B COOTBETCTBHH  C
HOpMaTHBaMU MVYK 4.2.1018-01 n.8.1-1m.8.5 «CanurapHo-
MHUKPOOHOJIOTMYECKUI aHATIM3 TUTHEBON BOJIBI»

B xone nccnenoBanuii ObLIM OmnpeseneHHbl 4 MHUKPOOHOJIIOTHYECKUX
nokasarenas Bonwl: obmiee koimudopmubele Oaktepun (OKB), o6mee
MukpooHoe umcio (OMY), tepmotonepantHble konmbaktepun (TKB),
Komudarn.

OpraHoylenTHYEeCKHE IOKa3aTeNd OMPEAETSUINCh B COOTBETCTBHH C
tpeboBanmssmu  ['OCT 31868-2012 «Boma. MeTtonsl omnpeaencHus
LBETHOCTH, T'OCT P 57164-2016 «Bona NIUTHEBAs
Mertob! onpesieNieHns 3araxa, BKyca 1 MyTHOCTI
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Pe3yJ’ILTaTLI OpPraHoOJCITUYCCKUX HCCIICIOBAaHUN U COACPIKaHUEC

MI/IKpO6I/IOJ'IOI‘I/I‘~IeCKI/IX MoKa3aTejie B MUThEBOM BOJIE MMPUBCICHLI B Ta6nnue
1.

Tabmuma 1.
PesynbraThl BccneI0BaHUu BOIONPOBOIHOM BOJIBI.

Ne INokazarenpb HopmaTuB cooTBeTCTBHS Pesynbrat ¢
/i CanlluH 1.2.3685.21 MOIPENTHOCTHIO

1 3anax (mpu 200C) 2 0

2 3anax (mpu 600C) 2 0

3 [TpuBkyc 2 0

4 IIBeTHOCTH 20 <5

5 MYTHOCTh 2,6 <1

6 oMYy He 6onee 50 KOE/mn 3

7 TKb OtcyrcTBue B 100m Orec.

8 OKb OtcyrcTBue B 100m Orec.

9 Kommodaru OtcytctBue B 100M Orc.

[lo monyd4eHHBIM B pe3yJibTaTe HCCICHOBAHUS MOKAa3aTelsIM, MOXKHO
cienatb  BBIBOJ, YTO 10 OPraHOJENTHYECKMM W  OHOJOTHYECKUM
COCTABIISIFOLIMM BOJIONIPOBOAHAS BOJA B Tropoje BHPCK COOTBETCTBYIOT
HopMmam CanlluH 1.2.3685-21.

Jlutepartypa

1. TOCT P 57164-2016 «Bopna NIUThEBAs
MerToab! onpeiesIeHNs 3amaxa, BKyca 1 MyTHOCTHY

2. Kueiin C.B., BekoBmmuuna C.A., C6oeB A.C. IlpuopurerHbie
(dakTOphl PHCKAa MUTHEBOM BOJBI M CBSI3aHHBIH C 3TUM 3KOHOMHYECKUUN
ymep6 // I'uruena u canurapust. — 2016. — Nel. — C. 11-14.

3. MVYK 4.2.1018-01 n8.1-n.8.5 «caHMTapHO-MHKPOONOIOTHYECKHUH
aHaJIN3 UTHEBOI BOJIBI

4. CanlluH 1.2.3685-21 «I'urneHn4eckue HOPMATHBEI U TPEOOBAHUS
K obOecrieyeHnio Oe3omacHOocTH W (MiM) O€3BPEJHOCTH Ul YeslOBEKa
(aKTOpOB Cpe/ibl OOUTaHUSD.
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KOMIIOHEHTHBI COCTAB HU3KOHAIIOPHOI'O
HOIMYTHOI'O HE®TSAHOI'O I'A3A HA I0’KHO - BAJIBIKCKOM
I'ABOIIEPEPABATBIBAIOIIIEM 3ABOJIE AO
«CUBYPTIOMEHDBI'A3»

Homytrerit mHeprsnoit ra3 ([IHI), mmm momyTHBINA Ta3, sBIsAeTCS
(hopMoii TIPUPOTHOTO Ta3a, KOTOPHIA HAXOIUTCS C 3aJeKaMi HEePTH, JTUO0
pacTBopeHHO# B HedTH, THOO B BHAE CBOOOIHOW «Ta30BOH IIANKW» Ha
HepThIO B 1Macte. [a3 WCHONB3yeTcs B KAa4eCTBE ChHIPhA IS
HE(PTEXUMHUYCCKOMN MPOMBIIIJICHHOCTH, HO OOJIbIIIAs €r0 YaCTh BO BCEM MUPE
cxuraercs Ha ¢akenax [1].

Ha IOxno-bansikckom I'TI3 npuem ITHI' ocymecTBiseTcst oT IBYX
HampaBlIeHU: BBICOKOHAIIOpHAs W HU3KOHANopHas CTOPOHBI.
Huskonanopnstit [THI™ ¢ maBnennem Ha Bxogze ot 0,08 MIla go 0,12 Mlla
nmoctynaer oT HedraHbix MectopoxkaeHuit OO0 «PH-FOranckHedTeras
[2].

Huskonanmopusii  ITHI'  mpoxomaur,  npelHa3HAYEHHBIA 7S
VIIaBJIMBAHUS 3aJIIOBOTO BHIOPOCA KUIKOCTHOW MpoOKHu u otaeneHue [THI
OT KaleJIbHO! KUAKOCTH U MEXaHWMIECKHUX MTPUMeceil anee pa3iersiercs Ha
JIBa MTOTOKA W HAMPABJISIETCS HA ChIPhEBBIE KOMIIpecCopHbie cranimu KC-2
1 MKC, r1ie mpoxXoauT cTaAud KOMIIPUMHUPOBAHUS 10 pabOyero JaBiIeHHUS,
OXJIQXKICHUS U cemapaluu, JJIs OTIEeJeHUs KamlelbHOW xuakoctu. Jlanee
uAET mepepadoTka KOMIPHUMHUPOBAHHOTO HU3KOHAMIOPHOTO HEOCYIIEHHOTO
raza. Konzencar momaercs moa COOCTBEHHBIM JIaBJICHHEM B JIMHHIO
toBapuoi HIDJTY [3].

MOHHTOPHHT KOMIIOHECHTHOTO cocTaBa Hu3KoHarmopHoro ITHI' Obur
npoBezieH B nepuoa ¢ centsops 2021 no despans 2022 rr. B tabmmne 1
MpPUBEICHBI CPEeIHUE 3HAU€HHE KOMIIOHEHTHOIO COCTaBa JIaHHOTO MepHoia
u coctas o 'OCT 31371-2020.

Ta6umma 1
KomnoHneHTHBIH cocTaB Hu3koHanopHoro ITHT
Komnonent | Cpennee cocras o 'OCT
3Ha4YCHHE
Mous-
HbIE, %0
CO; 1,720 0,005-10,0
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CoHe 6,603 0,005-15,0
He 0,014 0,005-0,5
H> 0,005 0,005-0,5
0, 0,020 0,005-2,0
N 1,793 0,005-1,5
CsHs 7,489 0,005-6,0
CH4 76,18 40,0-99,97
i-CsH1o 1,205 0,005-4,0
n-C4Hio 2,843 0,005-4,0
i-CsHap 0,639 0,005-2,0
n-CsHio 0,807 0,005-2,0
Ce-+ 0,682 0,005-1,5
IIpoBeneHHbIM MOHUTOPHHT KOMIIOHEHTHOT'O cocTaBa

HuskoHanopHoro IIHI" coorBeTcTByeT namama3oHy MOJIApHOM J0JU
KOMITOHEHTOB Taza roprouero npupoanoro (I'TTI) mo 'OCTy 31371-2020,
kpoMme kommnoHeHTa «Ilpoman», cpenHee 3HaueHHE MOJBHON JOJH,
koToporo, cocrasiser 7,5 (mo 'OCT ue 6oiee 6).

Uccrenyemsrit ITTHIT 00BeKTa COAEPKUT HETOPIOYHE KOMIIOHEHTHI,
Takne Kak okcupn yraepoma (1V), kucimoponm, a3oT, Temuii, BOXOPOI.
UucneHHble 3HaUE€HUS, KOTOPBIX HAXOsATCs B mpenenax 3HaueHui no 'OCT.
ITHT" otHOCHTCH K TpymIe «ManodamnactHeii» mo [OCTy P 55598-2013.

Pe3ynbpraThl MOHUTOPHHT2 KOMIIOHEHTHOTO COCTaBa HU3KOHAIIOPHOTO
IIHI' mnoka3aju, 4YTO MOJbHBIE JOIM  OTAEIbHBIX KOMIIOHEHTOB
CYIIIECTBEHHOT'O HE M3MEHSUTUCh B MepHuof ¢ ceHTsops 2021 mo ¢espans
2022 ronos.

Jlutepartypa

1. Ab6pocumoB A.A. Oxomorus nepepabOTKH YTIIEBOJOPOTHBIX
cucreM / A.A. Abpocumos. - M: Xumus, 2002.

2. AxwmeroB C.A. TexHonorus riy0okoi nmepepaboTku HedTH U rasa:
VYuebnoe nmocobue 1t By30B. Y da: ['mnem, 2002.

3. bepmmH M. A., T'opcuenkos B. I'., Bonkos H. II., Tlepepabotka
HeTAHBIX ¥ NPUPOJHBIX ra3os, 1981.
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b® baml'V, r. bupck, Pb

Yyounoea T.I1., k.0.H., Ooyenm
albinka-gilmutdinova@mail.ru

AHAJIN3 3ATPA3SHEHUS IIOYBBI HEOTEITPOAYKTAMMU

HedTp — 3T0 moNIE3HOE UCKOMIAEMOE OPraHUIECKOTO MMPOUCXOKACHNU,
MIPUPOAHAST MACIISTHUCTAs TOPIOYAs )KUAKOCTH CO CIICIU(PHUSCKIM 3aIaXOM,
cocTosiiasi B OCHOBHOM W3 CJIOKHOM CMECH YIJIEBOJOPOJOB Pa3IMYHON
MOJIEKYJISIPHON Macchl M HEKOTOPBIX APYTHX XUMHUYECKUX COEAMHEHUU.
Bremnrae HepTh mIpencTaBIseT COOOH JIETKOBOCIUIAMECHSIONTYIOCS KUIKOCTD,
IBET KOTOPOW MOXET OBITh YepHBIM, OypO-KOPHUIHEBEIM, CBETIIO-
KOPUYHEBBIM, TPA3HO-KENTHIM, TEMHO-KOPHUYHEBBIM, CBETIBIM JKENTO-
3enEHBIM JIMOO HACHIIIEHHO-3¢NEéHbIM. BeTpevyaercss HeTh U coBceM 0e3
usera [1].

Llenb Hamel paboThl M3ydeHHe BIUsHUSA HedTH Ha nouBy. OCHOBHOMA
MCTOYHHMK 3arpsi3HEHHUS TOYBBI HEPTHIO — aHTPOIIOT€HHAsI JIESITEeNbHOCTh. B
€CTECTBEHHBIX YCJOBHIX He(Th 3ajeraeTr Mmoj IIOJA0POIHBIM CIIOEM MOYBBI
Ha OONBIIMX TTyOWHAX M HE MPOM3BOJUT CYIICCTBEHHOTO HAa HEe BIMSHUSL

[3].

AHanun3 nousbl
1000 1000

1000
800
600
200 -

MI/KT

Yyactok Nel YyacTtoK Ne2
B Hedtenpogyktel M NOK

PucyHok 1. AHanu3 mouBbl

DKCepUMEHTAIbHOE UCCIIeJOBaHUE OYB MpoBoAmioch B 2021 roay Ha
Hapuyancko+®dunatoBckom MectopoxaeHnn OpeHOYprckoit  o0macTu.
OT100p mpoO MPOM3BEACH HA MPOMBIINIICHHOM YYacTKE U Ha IMACTOWIIE IO
oO0IIeTIPUHATON MeToIUKe [2].
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AHanu3 no4B Ha HaJMuue HeTEenPOaYKTOB MOKa3aH Ha pucyHke 1. Ha
yuactke Nel conepxanue HedrenpoaykToB 184 mr/kr, a Ha yuactke Ne2 35
Mr/kr, uto Hiwke [1JIK 1000 mr/kr.

Takum 00pa3om, U3 MPHUBEICHHBIX JJAHHBIX, BUJHO, YTO BCE
MIOKa3aTesM HaXxOAATCs B IpeJiesiax A0IyCTUMOM KOHIeHTpamu. [pyrue
HCCIIeTyeMble TIOKa3aTelln TsHKeIbIe METauTbl, OeH3(a)TMPEH, BOJOPOTHBIH
TIOKa3aTesb, CyIb(PaThl, XJIOPHIL, KapOOHATHI TAK)KE HAXOATCS B TIpeIeax
HOPMBL.

JIureparypa

1. A6pocumoB, A. A. Dxomorus mepepabOTKH YTICBOAOPOIHBIX
cucreM / [Tox pen. M. YO. lonmomarosa, J. I'. Temsmesa. - M.: Xumus, 2002.-
608 c.

2. Anppecon, P. K. Usydyenume (akTopoB, BIMSIONMX Ha
ouopaznoxenue Heptu B nouse / P.K. Anapecon, JL.A. Ipomanymas //
Kopposust n 3ammra B HedTerazono0bIBarOe NPOMBIIIICHHOCTH. - M.,
1979.- Ne3.- C. 30-32.

3. Bacunbes, A.B. Dkonorudecknii MOHUTOPHHT 3arps3HEHUS TOYBBI
HedTecomepxkamumu otxomamu / A.B. BacmneeB, J.E. brixoB, A.A.
[Mumenos // N3Bectus CamMapckoro HayqHOTO IeHTpa Poccuiickoit akagemMun
Hayk. - 2015 1. - Ne 4. - 269-272 c.

Jene:xkuna A.A.
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ann.den0104@yandex.ru

IOPEKTUBHOCTDb BUOPEME/IMALIMHA ITIOYB B
3ABUCUMOCTH OT COAEP) KAHUSA ITAPA®UHOB B
HE®TAHOM 3AT'PA3HUTEJIE

Hedts u Tskensie HeQTENPOAYKTHI IMPU MX aBAPUHHOM pPa3iiMBe
00pa3yroT Ha MOBEPXHOCTH MOYBBI IUIOTHYIO MOYBEHHO-HE(PTIHYIO KOPKY,
NPEMSITCTBYION[YI0  NMPOHMKHOBEHHUIO B [MOYBY BO3/1yXa, BOABI U
MHKPOOPTaHU3MOB. 3arps3HeHue nouBbl  He()THIO  paspymiaer
CYIIECTBYIOIIYIO CTPYKTYpPY IIOYBEI, MPEPBIBAET €€ TIOPBI, H3MEHSIET
KPYrOBOPOT MHTATEIbHBIX BEIIECTB M MPEISITCTBYET BOCCTAHOBICHHUIO
pacturensHocTd [1]. OmHako MHMKPOOPraHU3MBI CIIOCOOHBI BBICTYIIATH
€CTECTBEHHBIMU JIECTPYKTAHTAMH YIJIEBOIOPOIOB [2].
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B 3TOM CBsI3H NEPCIEKTUBHOU It BOCCTAHOBJIEHUS
HeTe3arps3HEHHBIX  TIOYB  SIBISIETCS  TEXHOJIOTHS  OHOpEeMeIHalliH,
Ipeonaramnas UCIolb30BaHUE JKUBBIX OPraHU3MOB Ui Pa3loXKEeHUs
HeTsHBIX 3arps3HeHui. buopemenmanms s¢dexTrBHA, dKOHOMHYHA |
9KOJIOTUYHA OTHOCHUTEIBHO APYIMX TEXHOJIOTUI BOCCTaHOBIEHMA MouB. Ee
MHTEHCUBHOCTh 3aBHCHT OT KOHIEHTPALUH YTICBOJOPOAOB M COCTaBa
3arps3HAIONMX ~ BemecTB  [3], 49ro oOyciaBimMBaeT  aKTyaJbHOCTB
SKCIEPUMEHTAIBHOTO yCTAaHOBICHUS 3()()EKTUBHOCTH OHOpeMeaHnanun B
3aBUCHMOCTH OT COCTaBa M COJEPKAHMUS HEPTIHOTO 3arpsI3HATENS.

B paHHHX HcclenoBaHMSAX OTMEUYEHO, YTO YTJIIEBOAOPOABI HEPTH C
MPSMBIMH IIEISIMH JIETYE MTOIBEPTatoTcss OMOAECTPYKTUBHBIM IIPOIIECCaM, 10
CPaBHEHHIO C YCTOWYMBBIMH PpAa3BETBICHHBIMH AIUKIWYECKUMU U
MOHOIMKINYECKUMA  yraeBogopoaamu [4]. Jlns TOATBEpKICHUS OTOM
THITOTE3bI 00BEKTAMH-3arPS3HUATEIIIMH [TOYB BBIOpaHbI 3 cocTaBa HeTH, C
Pas3IMYHBIM COJCpKaHHEeM NapadHHOB (AJKAHOB) C MPSIMOU yrIICPOAHOI
LETIBIO.

Jdnst Ouopemenuannu He(Te3arps3HEHHBIX IMOYB BBIOpaH Ipenapar
«broconn», BKIIOYAIOIIMI INTAMMBI MHKpPOOPTaHU3MOB-IECTPYKTOPOB,
KOTOpBIE MPE/CTABISIOT COO0MIeCTBa OAKTEpHid, NPOXOKEH, rpuboB U T.X. C
CENIEKTHBHBIM BO3/ICHICTBUEM MMEHHO Ha YTJIEBOJOPOIBI HE(TH.

[TpoOoIoAroTOBKY M OLEHKY coJep)KaHMsl NMapauHOB MPOM3BOAMIN
cornacHo ['OCT. MccnenoBaHus coctaBa HEPTH M COACPKAHUS HEPTIHOTO
3arpsi3HUTENST MPOBOAMIM C TpHMeHeHHueM xpomatorpaduueckux n MK-
CHEKTPOCKONMMUYECKUX HCCIEIOBAHUN IO YTBEP)KICHHBIM MeETOAuKaM. B
pe3ynbpTaTe aHaJIM3a YCTAaHOBHIIH, YTO COJIEpXKaHue napaduHOB B oOpasiax
Hedrs-1 cocraBuio 2,7 %, Hedrb-2 — 4,7 %, Hed1b-3 — 13,2%. Ucxonnyto
KOHIICHTPAIHIO HETH B IIOYBE M3MEHsIH B Auana3one ot 10 r/kr g0 100 r/kr
¢ mrarom 10 1/kr. PesynbraTel OMopemMenuanuu oneHuBanu depes 5, 10, 15
CYTOK /ISl KQXKJJOH HCXOJHOM KOHLIEHTPAK HE(TH B TIOUBE M JUIS KAXKIOTO
obpasua HedTu.

Bri6opouno pesysnsratsl st Hedu-1 npencrasnens B Tabnuue 1.

Tabmuma 1
Konnenrpamus Hedru- 1 1o n nmocie 6uopeMennanuu
Hcxonnas koHIEHTpanus Konnenrpaiys He TenpoayKToB, I/KT
He(TH B OYBE, I/KT 5 cyTKH 10 cyTku 15 cyTku
10 9,0 9,3 9,6
50 22,0 24,5 25,0
100 38,7 38,9 39,5
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MoxHO OTMeTHTh, 4YTO Tocie 15 cyrok Ouopemenuanuu
3apEerHCTPUPOBAHO CHIDKEHHE KOHLEHTPAlMM HE(TH OTHOCHTEIHHO e
ucxozanoro coxepxanus 10 r/kr B 1,0 paza; st 50 r/kr B 2 paza; aist 100 r/kr
B 2,5 pa3a. AHaJorn4Ho, 6ojee CyLIeCTBEHHOE CHIDKCHHE KOHLEHTpPAIUN
HeTH B Xone Owopemenuanuu Ipu Oojiee BBICOKOW €€ HWCXOJHOU
KOHLICHTPAIllMM IIOJy4eHbl M1 BCEX TpeXx oO0pasnoB, HO ¢ Ooiee
BBIPAKCHHBIMH JIECTPYKTHBHBIMH TIporieccaMu ainst Heprtu-3 3a cuer
BEICOKOTO COJIEpKaHUS MapapUHOB C MIPOCTHIMH HEeNsIMH (PUCYHOK 1).

Conmepxanne Hedrtu-1, 2, 3 paccumThBanmoch Kak OTHOIICHHE
KOHLEHTpau HepTH mocie 15 cyTox Onopemenuanuu K HCXOIHOMH
KOHLEHTpaly, ymMHo)keHHOe Ha 100%. Hampumep, conepxanne Hedru-1
npu ucxoaHoi koHueHTpauuu 100 r/kr cocrauio 39,5%, a Hedru-3 29,5%.
[Tpu aTOM AJ1s1 NCXOHOM KOHLIEHTpaLuu 3arpsizHuTens 10 r/kr conepixkaHue
Hedtu-1 mocne pemenuanmu cocraBuiio mocie 76%, a Hedru-3 — 62%.
[onyueHHble 3HAuEHMs MO3BOJIIOT YTBEPXKAATh, 4YTO 3(PEKTHBHOCTH
OnopeMennalyy NOHIKAETCSl KaK ¢ POCTOM KOHIIGHTpPAIlMU He(TH, Tak U C
MOBBILIEHUEM MaCCOBOH /1011 napaduHOB B HEHl.

120
—4—Icx0oaHasA

KOHIIeHTpaIua HedTH B
100 » TmoYBe, I/KT

20 ’\ / = Copnepxanue Hedru-1
(A TocyIe peMeIHallH, B

% OT HCXOTHOIT
60 - KOHLCHTPALHL

] Copepxanne HedTn-2
40 ToCyIe peMeIHALHH, B

X\)‘\_)N % OT HCXOTHOIT
KOHIICHTPAITHI
20 / == Coepanne Hedu-3
TOCTIe peMeqHAINH, B

% OT HCXOTHOIT
1 2 3 4 5 6 7 8 9 10 KOHUCHTpAIHIT

Pucynok 1 — Mcxomnas koHIeHTparys (T/KT) U CollepKaHue Tpex
o6pasnoB HeTH (% OT UCXOTHON KOHIIEHTpaIuu) it 10 OmbITOB.

Takum o00pa3oM, pe3yiabTaThl CBUJIETENBCTBYIOT O  HAJIMYUH
BbIpaykeHHOT0 3 dexra peMeananuy Hedre3arpss3HEHHBIX I0YB MIPENapaToM
«bnoconmn», a Takke O Oonblled MHTEHCHBHOCTH  IPOLECCOB
OnopeMennanuyu mpu 0Oojiee HU3KOW MCXOIHOW KOHLEHTpauM He(TH B
MIOYBE U IIPU IIOHWKEHHOM COJICp)KaHUU B HeH apaduHOB.
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HOJYYEHME 3KCTPAKTA U3 MYEJIMHOI'O IOIMOPA

ITogMop — 3TO MPHUPOAHOE CBIPbE, COCTOsAlIee U3 OeiKa, XWUTHHA,
MEJIaHUHA, TelapyuHa, TeNaponI0B, BOCKA, BUTAMUHOB M JPYTHX BEIIECTB.
ITyenuHpl I8 € TEIOM MUENbl TEPMOCTOMKUN U BCE €ro CBOMCTBa
COXpAHSIOTCS, a YNOTpeOJIeHHE ITYEeIMHOTO II0AMOpa HE MPHUBOIUT K
TSOKETBIM TTO0O00YHBIM 3 QeKTaM, KOTOpPHIE BO3MOXKHBI MpPU YXKAJCHHBIX
M9eIaMH, TIOCKOJIBKY ST B TeJle MUYeNbl TAPMOHUYHO COYETACTCS CO CBOUM
OPUPOAHBIM AaHTHIOTOM — TremapuHOM. JKMp MUeNMHBIX Tenel LEHHee
pbiObero xwupa. [luineBble BOJIOKHA, KOTOpPBIE B OOJBIIOM KOJIMYECTBE
COJIEPIKaTCsl B TEJIE MTUEIIB, YIIyUIIAI0T CEKPETOPHYIO K MOTOPHYIO (DYHKIIHIO
JKEITyJOYHO-KUIIEYHOTO TPAKTa, SHAOKPUHHOW CHCTEMBI, JIETKUX, MEUYECHH,
SIBJISIFOTCSL OTJIMYHBIM COPOSHTOM M OCBOOOJKIAIOT OPTaHU3M OT TOKCHHOB.
lemapun  (BXomsmuii B COCTaB IMYEIMHOTO MOAMOpa) CIOCOOEH
MHrUOMPOBaTh BOCHAIUTEIBHBIE IPOIECCH], CTAaOMIM3UPOBATH KPOBSHOE
JIaBJIEHHUE, TIOJ0XKHUTENBHO BIUATH HA CUCTEMY KPOBH U COCTOSIHHE COCYIOB.

Y I4enoBOI0B IMEETCSI HECKOIBKO AEHCTBEHHBIX CIIOCOOOB MOTYIEHHS
MYETHMHOTO MOAMOpa:
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- JIETHUM HOAMOp, KOTOPBIM BO3HUKAET B pe3ysbTaTe 3alapuBaHUS
IT4e1, a TAK)Ke MPU HENMPaBUIBHOM KOUEBKe Mmuel.

- BECEHHMH MOAMOp, TOJBKO B TOM cilydae, €Cli B JaHHOM IOAMOpE
MOJTHOCTBIO OTCYTCTBYIOT NPU3HAKU IUIECEHH, a IUYENOCeMbs HE HMEeT
HUKAKUX IPU3HAKOB OMOHAIIMBAHUS.

-3allapUBaHUE WM 3aMOPaKMBAHUE €11 KHUBBIX ITYEII, YTO ECTECTBEHHO
HH OJIMH U3 ITIETI0OBOJIOB JIEJIaTh B OOJBIINX KOJINYECTBAX HE OyneT.

- IT9EIBI TOCIIE TIOTYYCHHS S1a WIH TaenoyxaneHus [1].

AHanmu3 ToNydeHHs IOAMOpa IYeN IOKa3al, 4TO €ro >KeJIaTeNbHO
oTOMpaTh TPH TIEPBOM OCMOTpPE MUEIMHBIX CEMEH II0Cle 3MMOBKH.
Omno3nanne ¢ 0TOOPOM NPHBOIUT K CHIDKEHHIO KauecTBA M3-3a Pa3BUTHUS
IUIECHEBBIX IPUOKOB U YMEHBIIIEHHUIO €r0 KOJIMYECTBA U3-3a BEIHOCA U3 YIIbS
nyenamu. Ilogmop 1mdyen, NOBPEXKIEHHBIM TIPBI3yHAMM U IOKPBITBIN
IUIECEHBIO, BHIOPAKOBHIBaETCS. B MHOTOKOPIYCHBIX YJbSIX OTOUPAIOT €ro
IIPU 3aMEHE [IHa, B YJIBAX IPYT'UX KOHCTPYKIHH C HEOTHEMJIEMBIM JTHOM
BBIBEpPTHIBAIOT ITOAMOP H3-TI0J PAMOYHOTO IIPOCTPAHCTRA.

Jlnst ynoGcTBa ¢ OCEHHU Ha JTHO YJIbsi 110 C(hOPMHUPOBABILUMCS THE3I0M
MIOMEIIAIOT TOJICTHIH CII0i OyMaru, Ha KOTOpBIi 1 ockinaetcst moamop. [ocie
oTOopa 3WUMHEr0 IoOaMOpa HEOoOXOAMMO OTOMpaTh 00pasmbl Uit
BETEPUHAPHO-CAHUTAPHOW  OKCHEPTU3Bl Ul  ONPEAEHCHUS  HalWu4dus
MHUKOTOKCHHOB M JIpYTHX BpeaHBIX BemiecTB. OTOOp 00pasioB Mpou3BOAST
W3 pa3HBIX YacTel YNMAaKOBKH C MOMOINBIO py4yHoro mryma. OOmas macca
TOYEYHBIX IIPOO OT OJHOMW MapTHH A0JDKHA cocTaBisATh He Menee 100 r.

B nanpHelineM OTceMBAalOT BOCKOBBIE KPOIIKH M3 MOAMOpA I4YeNl C
TIOMOIIBI0 PENIETYATOr0 CUTA C pazMmepamu siueek 4x4 MM, OUUIIEHHBIH OT
BOCKOBBIX KPOILEK MOJMOp IUell MOJIBEPraloT TEINIOBOH 00paboTke myTeM
BhICylIMBaHUs nOpu Temreparype no 650 °C.  BeicymeHHylo wmaccy
M3MENbYal0T Ha MEXaHWYECKOW MEJBbHUIE JO0 COCTOSHHSA IIOPOINKA.
OKCTpakT NYENMHOTO TOoAMOpa  (Jajee  amMdKCTPakT) — IOIYy4aroT
LHUKIMYECKON JKCTPaKLIKEHd MOJIOTOro ChIpbs B 3kcTpakTope Cokcnera. B
KayecTBE HKCTPAreHTa MCIONb3YIOT 3TaHoI. Ilo okoHYaHMM HpoLEexypHI
9KCTPAKLUU PACTBOP AMMIKCTPAKTa B ATAHOJE YNAapUBAIOT Ha POTOPHOM
BaKyyMHOM HCIIapHTelie JI0 MOJIOBUHBI 00beMa n oxjaxkaatoT 1o +5 °C B
tedenne 12 4. OOpa3oBaBIIniics Ha THE TBEPAbIHA CIIOH IMYEINHOTO BOCKA, a
TaKXKe CJOH JIMIHAOB IAacTOOOpa3sHOH KOHCUCTEHINMH CIIEAyeT OTACIHTH
¢mrpTpoBanueM. I1omydeHHBIH pacTBOp B JabHEHIIIEM MOKHO TTOABEPTaTh
TOCJIEZIOBATEIHLHBIM MpoIieTypaM yrnapuBanus (10 1/2 o6bema), oXaxaeHus
1 (UIBTPOBAHUS, AOTOJHUTEIHFHO CYIIKE O] BAKYYMOM B TEUCHHE CYyTOK
[2]

Ilomy4eHHBI B KOHEYHOM pE3YyJbTAaTE MNPOAYKT — AaMUIKCTPAKT
o0nasaer JOBOJBHO BSI3KOW KOHCUCTEHLMEW (O4YeHb IIOX0X Ha CMOIY),
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UMeeT KOPUYHEBBIH OKpac ¥ OTJIMYAETCs] HEBEPOSTHO MPUSITHBIM apoMaToM.
KonnyecTBO TONE3HBIX MHHEPANbHBIX BEIIECTB M O€jKa MOJMOpa IT4en
MOCTOSIHEH ¥ TO3TOMY IMOJIYYHIIOCH CO3/aTh OOIYIO TEXHOJIOTHIO TTOJTyYSHUS
13 Hero OMOJIOTMYECKH aKTHBHBIX BellecTB. Ho cieayer umers B BUAY, 4TO
OUMILEHHE OT IpuMecell MCXOAHOTO CBIpbS M CAMOI0 SKCTpakTa B
00513aTeIbHOM TTOPSIIKE CHU3HUT COAEPKAHUE €T0 OMOIOTHIECKON IIEHHOCTH.
VIMeHHO 1O 3TOH NMpHYMHE HE PEKOMEHAYETCS IMPOBOAUTH OYHUCTKY OT
MIpUMECEH.
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T'UJIPOBUOJIOTMYECKUIA AHAJIN3 AKTUBHOI'O WJIA
OYUCTHBIX COOPYKEHUI

AnHOTanusl. B cTaThe MpuBOAUTCS OMOTOTUYECKUI aHAIU3 aKTUBHOTO
uia OYUCTHBIX coopymeHHﬁ. Bbuonornueckue METOAbI OYUCTKHU
HCTOJIB3YIOTCA U3HAYAJIBHO IJII OYUCTKHU CTOYHBIX BOM, KOTOPBIE COACPKAT
OPraHn4YCeCKUC 3arpsa3HUTCIIN. CYHIHOCTB 9TOT0 MCTOJAa 3aKJIIYaCTCI B
MUHEpaTN3aI[ii OPTaHUYECKUX 3aTrPS3HUTEIICH aKTHBHBIM WIOM. AKTUBHBIN
WI — 3TO CKOIUICHWE OaKTepHi, NMPOCTEHIINX OpraHM3MOB, BOJOPOCIEH,
KOTOPBbIC HUCIOJB3YIOT OPraHU4CCKUC COCAMHCHUA CTOYHOM BOJbI, MPEKAC
BCEI'0 B KAY€CTBEC UCTOYHUKOB YIJI€pOaa B IIPOLECCC MUTAHUA [1]

Annotation. The article provides a biological analysis of the activated
sludge of sewage treatment plants. Biological treatment methods are used
initially to treat wastewater that contains organic pollutants. The essence of
this method is the mineralization of organic pollutants with activated sludge.
Active sludge is an accumulation of bacteria, protozoa, algae that use organic
waste water compounds, primarily as carbon sources in the nutrition process.
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[Ipou3BoACTBEHHBIE CTOYHBIE BOJIbI 3aTPS3HEHBI B OCHOBHOM OTXOJaMH
1 BBIOpOcaMu mpom3BoicTBa. KommuecTBEHHBIN U Ka4eCTBEHHBIN COCTaB UX
pasHOOOpa3eH M  3aBHCHT OT OTPacid  MNPOMBIIIICHHOCTH, €€
TEXHOJIOTHIECKHX IPOIECCOB, KOTOPHIC ACIAT Ha JBE OCHOBHBIC TPYIIIIHI:
coleprKamue HeOPraHWIeCKHe MPUMECH, B TOM YHCJIE M TOKCHYECKHE, U
conepykamue sapl. K mepBoil rpymme OTHOCATCS CTOYHBIE BOJBI COMOBBIX,
cynmb(}aTHBIX, a30THO-TYKOBBIX  3aBOJIOB, OOOTaTHTEIBHBIX  (haOpUK
CBUHIOBBIX, IMUHKOBBIX, HUKCJICBLIX Pyd U T.A., B KOTOPBIX COJACPKATCA
KHCJIOTHI, HICJIOYH, HOHBI TAXKCIIBIX METAJUIOB U AP.

CTouHBIE BOABI ATOH TPYNIBI B OCHOBHOM HM3MEHSIOT (U3MYECKUE
cBoiictea Bojbl. CTOuUHBIE BOABI BTOPOH TIPYHNBI  COpPachIBalOT
HedTenepepadaThBAIOINE, HEPTEXUMUYCCKUE 3aBOIBI, PCANPHUSITUSL
OpPraHNYeCcKOT0 CHHTE3a, KOKCOXMMUYECKHE U IpyTue. B cTokax conepxarcs
pasHble He(TEIPOIYKTHI, AMMHAK, aJbJCTHIBI, CMOJBI, (DEHONBI U ApYyTHe
BpeIHBIC BEMIECTBA. BpelOHOCHOE JEHCTBHE CTOYHBIX BOJ ATOH TPYIIIHI
3aKIIF0YAeTCs TJIABHBIM 00pa3oM B OKHUCIUTEIBHBIX IIPOIIECCAX, BCICICTBHE
KOTOPBIX yMEHBINAETCS COJNCPXKAHWE B BOJC KHCIOPOAA, YBEIHIHBACTCS
OnoxuMmuUYecKas MOTPEOHOCTh B HEM, YXYAMIAIOTCS OPraHOJNCHTHYCCKUE
MoKasartesu BoJbl. POCT HaceneHus1, paciiupeHne CTapblX ¥ BOSHUKHOBEHHE
HOBBIX T'OPOJOB 3HAYUTEIBbHO YBCJINYNUIIU TOCTYIIJICHUC OBITOBEIX CTOKOB BO
BHYTPEHHHUE BOJOEMSHI [2].

OTH CTOKM CTalld WCTOYHMKOM 3arps3HEHUsT peK W 03ep
00JIe3HETBOPHBIME OaKTEPHSIMH M T€IbMHHTAMH. B ere Oobliel cTeneHu
3arpsA3HAI0T BOAOEMBI  MOIOIIHUE CHUHTETHYCCKHUE CPEIACTBA, MIMPOKO
UCTONB3yeMble B ObITYy. OHM HaxXOIIT MIMPOKOEC NPUMEHEHHE TaKXkKe B
MPOMBIIIJIEHHOCTH M celdbckoM xo3siiictBe. Copepxammecs B HUX
XUMHUYECKHE BeUIecTBa, MOCTyNasl CO CTOYHBIMU BOJAaMH B PEKU U 03€pa,
OKa3bIBAIOT 3HAYHTEILHOC BIHSHHAC HAa OHOJOTHYCCKHA W (UIUYCCKUN
peXuM BOJOEMOB. B pesympTare CHUXKaeTCs CIIOCOOHOCTH BOJ K
HACBHIIICHUIO  KUCIIOPOJIOM, Tapallu3yeTcs MAEATCIBHOCTh  OaKTepHid,
MUHEPAIN3YIOINX OPTaHNYECKHE BEIIECTBA.

BrepiBaeT  ceppe3HOe  OECIIOKOWCTBO — 3arpsi3HEHHE  BOJIOEMOB
MECTHUIINAAMHU U MUHEPATbHBIMH YIOOPEHHUSIMH, KOTOPBIE MOTAA0T C TIOJIeH
BMECTE CO CTPYSMH JI0XKACBOM U Tajol BoIbl. B pe3ynpTaTe uccieqoBaHui,
HaTpuMep, AO0Ka3aHO, YTO WHCEKTHIUABI, COACpKalluecss B BOJAE B BHIE
CyCIICH3UH, pacTBOPSIOTCS B HE(PTEIPOAYKTaX, KOTOPBIMHU 3aTrPSA3HEHBI PEKU
u o3epa.
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OTO B3aMMOJCUCTBHE MPUBOIUT K 3HAYUTECIHHOMY OCJIA0JICHUIO
OKHMCJIUTENBbHBIX (DYHKUMH BOIHBIX pacteHud. [lomamass B BomoeMBI,
MECTUIN/IBl HaKaIUIMBAIOTCS B IUIAHKTOHE, OEHTOCE, pbide, a Mo IernoYKe
MUTaHUS MONAJA0T B OpPraHU3M 4YeloBeKa, AeHCTBYs OTPULIATENIbHO KaK Ha
OTJeNbHBIE OpraHel, TaK U Ha OpraHM3M B ILeiloM. B cBasu ¢
WHTCHCU(UKAITUEH KUBOTHOBOJCTBA BCe Oojiee JArOT O cede 3HATh CTOKH
MpeaNPUATUA JaHHOW OTPACIIU CENbCKOro XO3sICTBa.

CrouHblE BOXBI, KOTOPBIE COAEPKAT PACTHTECIBHBIC BOJIOKHA,
JKMBOTHBIC M PACTUTENBHBIC JKUPBI, (EKATbHYIO Maccy, OCTaTKH IUIONOB U
OBOUICH, OTXOJBI KOXEBEHHOMI u LEIUTIOI03HO-0yMaKHON
HNPOMBIIIJIEHHOCTH, CaXapHbIX M MUBOBAPEHHBIX 3aBOJOB, MPEANPHATHI
MSICOMOJIOUHOM, KOHCEPBHOW U KOHIUTEPCKON IPOMBIIIIICHHOCTH, SIBJISIOTCS
IIPUYUHON OPraHUYECKUX 3arpsA3HEHUN BOJOEMOB.

IIpu comocraBleHUM BBIBOJOB, IOJYYCHHBIX Ha OCHOBAHUHU
TUIPOOHOIOTHUECKOTO aHAIN3a, C MMAPOXUMHUECKUMH JAHHBIMU CIETyeT
MOMHHTb, YTO OHH MOTYT HE COBIAJaTh, OCKOJIbKY THAPOOUOIOTNUECKUA
aHaJIM3 BBUIBISICT HapylieHust Ooiee omepatuBHO. [Ipu HeGnaromnpusTHOM
BO3ACHCTBUM CTOYHBIX BOJ WM HApyIIEHHUH TEXHOJIOIMYECKOrO pPEeXHMa
SKCIUTyaTallul OYUCTHBIX COOPYKEHHH Ka4eCTBO OUUCTKH, PETHCTPUPYEMOE
XUMHYECKHMHU AHAIHM3aMHU, MOJKET COXPAHAThCA YIOBIETBOPUTEIBHBIM, a
THIPOOHOJIOTHYECKOE O00CIIeI0OBAaHNE HEMEUICHHO BBISIBUT pa3pyllICHHE
XJIOITLEB ¥ NI3MEHEHUSI B COCTaBe OMOIIEHO3a M (PM3HOIOTMYECKOM COCTOSIHUH
opranu3MoB mia. Taxoe 3ama3gplBaHUE YXYALICHUS KauecTBa OYHCTKU II0
THIPOXUMHUECKUM JaHHBIM OOBSICHAETCS TEM, 4YTO MPH Ppa3pyIIeHUU
XJIOTIbEB M OTJEJIBHBIX KJIETOK OPTaHM3MOB WJIa OYHCTKY HEKOTOPOE BpeMs
OCYILECTBIISIOT UX BHyTpEeHHHE (epMeHTSHI [3].

Takum 00pa3oM MHKPOCKOIMPOBAHHE AaKTHBHOTO WA, IO3BOJIAET
ompenenuTh  (YHKIHOHATHHOE COCTOSHHE OpPraHW3MOB, OCOOEHHO
UHAUKAaTOPHBIX, MOJCYUTATh OPraHU3Mbl TEM WIH HUHBIM METOJOM
KOJIMYECTBEHHOI'O Y4YeTa, KJIACCU(PHUIMPOBATh WX TI0 HHIUKATOPHBIM
rpynmaM, 3aTeéM ONpeNeNuTh THII OHOLIEHO3a, €ro XapakTepHbIe
0COOEHHOCTH.
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HNCCIEJOBAHUE BJIUAHUA BBIBPOCOB AO «I10OJIUD®»
HA 3KOJIOTHMYECKOE COCTOSIHUE OKPYKAIOUIEN CPE/IbI

C KaxapIM TOJOM DJKOJOTHYecKas OOCTAaHOBKAa CTAHOBHUTCS BCE
CIOKHEE W3-3a [JIeATCHBPHOCTH YeNOBeKa ¥ 3arpsA3HCHHs OTXOJaMHU
MIPOU3BOJICTBA MPUPOAHON cpensl. Jlias TOro 4YTOOBI MOANCPXKHUBATH B
OKpy)Xarome cpeae HOPMaJbHBIM OamaHC, HEOOXOONMO MPOBOIHTH
TIPOU3BOJICTBCHHBIA AKOJOTHYECKUII KOHTPOJb, KOTOPBIH oOOecIednBaeT
MTOCTOSIHHBIA MOHUTOPHHT 3arps3HEHUH. DTO TO3BOJIUT BBIIBUTH HCTOYHUKHU
n  dakTopel  BO3/EHCTBUS, JIOKAJbHbIE  KPUTHYECKHUE  CHTYallHH,
NIPUOPHUTETHBIE HAMpPABICHUS JIESITENILHOCTH M O0OCHOBaTh BapUaHTHI
IIPOU3BOJICTBEHHO-IKOJIOTHYECKOI! cTpaTeru [1].

Llenbro Haleil paGoTHI SIBISIETCS  W3y4YeHUE BIHSHUS BBIOpocoB AO
«ITOJINDD» HA SKOJIOTHUECKOE COCTOSIHUE OKPYKAIOIIECH CPEIbI.

OnpenencHre KOHICHTPAIIMKA OPTaHUYECKUX BEIIECTB B aTMOcdepe U
crouHbIX Bojax Ha AO «ITOJIND®d» npoBoaAT IO MHOTUM METOJIUKAM:

- METOJINKA BBIITOJTHCHHUS H3MEPEHUH MacCOBOW KOHIICHTPAIIUH THHIIIA
B MIPOMBIIIJICHHBIX BEIOPOCAX ra30XpoMaTorpauaeckuM METOIOM;

- METOJWKA BBHITIONHEHUS W3MEPEHHH MacCOBOH KOHIICHTpPAI[MH
OCH30MHOM KHUCIOTHI B NPOMBINUIEHHBIX BbIOpocax AO “TIOJIND®”
ra3oxpoMarorpadu4eckuM MeTO/I0M;

- METOJIMKA BBINOJHEHUS W3MEPEHUH MacCOBOW KOHIICHTPALUU
OpOMHCTOTO  BOJOpPOJa B  NPOMBIIUIEHHBIX  BBEIOpOCAaX  METOAOM
MTOTEHIIMOMETPHUYECKOTO THTPOBAHMUS,

-METOIWKA BBIOJIHEHUS W3MEPEHHH MacCOBOW  KOHIICHTPAIlUU
TepedTaneBoi KUCIOTHl B NPOMBIIIIEHHBIX BeiOpocax AO “TIOJIUD®”
METO/IOM BBICOKO3()(EKTUBHOH JKHIKOCTHOH XpoMarorpaduu;

- METOJMKa Tra3oXxpoMarorpa)Mueckoro W3MEpeHHs MacCOBOW
KOHLICHTPALINH MeTniamneraTa u 2-metni-1,3-1nokcanana B
NIPOMBIIJICHHBIX ~ BBIOpOCaX €  HCIOJBb30BAaHMEM  YHHBEPCAIBHOTO
0JTHOPa30BOT0 ITPOO0OTOOPHUKA;

- METOJHWKAa Ta30XpoOMaTorpauyeckoro H3MEpPEeHHs MacCOBOH
KOHIIGHTPALUH ATHJIICHTIIUKOJISA, TUITWICHTIINKOIS W TPUITIICHIIIUKOII B
MIPOMBILIIEHHBIX BEIOpOCaX M BO3MyXe paboueii 30HbI [2].

I'maBHO# 3amaueit AO «[TOJIMDD» B o6acT 0XpaHbl aTMOCPEPHOTO
BO3IyXa SIBIISICTCS CHIDKCHHWE BBIOPOCOB B aTMochepy W MOHHTOPHHT
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pe3yJIbTaTOB aHANN30B NPOO MPOMBINUICHHBIX BeIOpocoB TOK, ykcycHoi
KHCJIOTBI, OKCHJIa yriepoJa. ViccienoBaHue faHHBIX MoKa3aTeael mokasaso,
4TO UX COJEp’KaHHUEe He MIPEBBIIIAIOT 3HAUCHUSI HOPMATUBOB.

Ilocne BHeApeHHs MEPONPUATHH IO HEMPEPHIBHOMY KOHTPOJIIO U
cxeMbl cOpoca B aBapuifHBIi pe3epByap CTOKOB C IOBBIIIEHHBIM
COJZICP)KaHMEM 3arpsiI3HUTENCH, KauecTBO CTOYHBIX BOJ MPEANPUSITHSI H
CyMMapHBIH cOpoc 3arpsi3HHTENeH B BOXHBIH OacCeiH CyIIECTBEHHO
YIYHIIMINCH ¥ YBEIMYIIINCH OOIIHE 3aTPaThl 3aB0/ia Ha IPHUPOI00XPAaHHBIC
MEPOTIPUATHS.

ITo nya"y MpoXoJsST KOMIUIEKCHBIE IIPOBEPKH COCTOSHMS BO3IYIIHON
cpensl B bmaroBemieHcke, 3aMepbl  aTMOC(EpPHOTO  BO3IyXa Ha
crnenuduyeckue 3arpsA3HSOLIME BEUIeCTBa, XapakTepuele a1t AO
"TIOJIND®», U KOHKPETHO MPOM3BOJACTBA MNOJMATUIEHTEpe(Tanara,
MOKA3bIBAIOT OTCYTCTBHE TAKOBBIX. OTO TMOATBEPKICHO pe3yJIbTaTaMu
aHATM30B  Mpo0,  €XEeTHEeBHO  IPOBOJMBIIUXCS  aKKPEIUTOBAHHOM
KOMIUIEKCHOH J1a00paTopueil IKOIOrHUeCKOro KOHTPOJIS B IEPHOJ ITyCKa.

IlenTpanpHast 3aBojcKass JaboOpaTOpHs CBOEBPEMEHHO IPOBOAUT
KAa4eCTBEHHbIM AaHAJINTUYECKUH KOHTpoib. Jlns aHanmm3a BEIOPOCOB B
aTMoc(epy M B CTOYHBIE BOABI MCHOJB3YIOTCS COBPEMEHHBIE METOIUKH H
HOBeifee 000py10BaHME.

Ha AO «IOJIND®» mnpu pabore 0OOpPYOOBaHUS OCHOBHBIX
MPOM3BOJICTB  TOJHOCTHIO ~ HCKJIIOYEH  HEKOHTPOJHPYEMBIH  BBIXOX
3arps3HAIONIMX  BEIIECTB B OKpyXKamollylo cpeay. Ha  ouncTHBIX
COOPYKEHHSIX BHEAPEHA COBEPLICHHO HOBAsl CHCTEMA OUYHCTKH CTOUHBIX BO/I.
Hcnonp3yrorcss OakTepuu JUIS OYHCTKH CTOYHBIX BOJX (a3pPOTEHKH).
IIpoBomutcs pasmenbHBIM cOOp, BpPEMEHHOE XpaHCHHE W YTHIM3AaLUU
oTx070B. 13 pa3psaa 0TX0A0B, HEKOTOPbIE BEIIECTBA IEPEXOIAT B IPOAYKT
npomsBojcTBa. Takum obOpaszom, Ha AO «IIOJIUD®» xuMugeckoe
BO3/CUCTBHE HA OKPYXKAIOLLYIO CPEy CBEACHBI K MUHUMYMY.
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HNCITIOJBb30BAHUE 3JIEMEHTOB ITPOBJIEMHOI'O
OBYUYEHUMs B TIPOHECCE N3YYEHUSA BUOJIOTUHN

Meroandeckue — NpHeMBI  MPOOJIEMHOr0  OOYy4YeHHS  MOXKHO
UCIIONB30BATh MPU OPraHU3alli Pa3IndHbIX THIIOB ypokoB. Hanpumep, Ha
YpOKe BBEACHHSI HOBOTO MaTepHalla MOXKHO IPHMEHUTH IPHEM IIPOOJIEeMHO-
JIMAJIOTHYECKOTO HM3JI0KEHUs. HOBOH MH(OpMAaINK, Ha YpOKE NMPUMEHEHHS
HOBBIX 3HAHHH HCIIONB30BAaTh IPUEM MOJCIMPOBAaHMS CUTYalUH |
OpraHM30BaTh peIIeHHe MPOOJIEeMHBIX 3a]ad, a Ha ypoke 0000LIaromero
MOBTOPEHUSI M CHCTEMAaTU3allid 3HAHUW TMOPYYUTh OOydaroImuMcs
3aII0JTHUTH TabJHILY, COCTABUTh CXEMY, COTOCTABUTH sBiIeHHUs [3].

KiroueByto poinb B MpoOJEMHOM YpOKE HMIpaeT MOCTaHOBKa
npoOJIEMHO CUTYalKu WK IpoOJieMHOTO Bompoca. [IpobiaeMHble cuTyanun
MOJIPa3/IeNAIOT Ha HECKOJbKO BHAOB. K OCHOBHBIM BHJAM OTHOCSTCS:
CUTyalusi KOH(JIMKTA, CHTyalus HEOXXHUIAHHOCTH, CHUTYallMs MBILUICHUS.
Curyauusi KOH(JIHMKTAa BO3HHKAaeT TMpPHU MOSBICHUH  KaKOro-JIM0o
NPOTHBOPEYHS] MEXIy paHee YCBOCHHBIM MaTepuajoM M HH(popMmanuei,
yCBOGHHOW Ha ypoke. CuTyauuss HEOKHIAHHOCTH CO3MaeTCsl HpH
03HAKOMJICHHH OOydYarommxcs ¢ HOBOM HH(popManueil, BbI3bIBatONIICH
YAUBJICHUEC WJIM HEIIOHUMAaHUE. CI/ITyaHI/IH MBIIIJICHUSA BO3HHKACT, KOraa
o0ydJaromuMmcsi HEoOXOAMMO M3 TIPEIUIOKEHHBIX BapUAaHTOB pEIICHUN
BBIOpATH PaBUIILHOE, 000CHOBAB CBOM BBIOOD aprymenTamu [1].

Ha »arane ypoka «mpolecc pemieHds HpoOJIEeMbI» MPOUCXOIUT
OTKpBITHE  OOyJaromuMucs HOBBIX 3HaHWH. [legaror moOyxmaeT
06y‘{a}OH_U/IXCH K BBIIBUKCHHUIO TUIIOTE3 C MOMOMIIBIO MHTCPECCHBIX (baKTOB,
Jiajiora WM HaBOISIIMX BOIPOCOB. B npomecce nmpoBepKy peInoiokeHnit
oOyyvatomumucs (GopMynupyroTcsi AOBOABI B IOJB3Y WM, HaoOOpOT, B
OIIPOBEP KEHHE THUIIOTE3.

[Ipu pemennn mpoOieMbl ypoka MOTYT OBITh UCIIOJIb30BaHbI IIPHEMBI:
«MHUKPO(OH», «KCUHTE3 HIEH», «MO3TOBOU IITYPM», «BBIOEPH TIO3UIINIO.

BblzienieHbl OCHOBHBIE INPEUMYIECTBA M HEAOCTATKH TNPHUMEHEHHS
npoOieMHOTO 00yueHust Ha ypokax. [IpobGinemMHOe 00ydeHHe CriocOOCTBYET
Pa3BUTUIO YMCTBEHHBIX M TBOPYECKHX CIOCOOHOCTEeH o00ydaromuxcs,
IPOYHOMY YCBOCHHMIO H3y4aeMOTO MaTepHala, CaMOCTOSTEILHOCTH B
mouckax pemieHnit. OCHOBHOH HEJIOCTATOK MPOOJIEMHOTO OOYYCHHS
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3aKJIFOYaeTCs B TOM, YTO €ro IPUMEHEHHE TpeOyeT OOJBIINX 3aTpaT BpEMEHU
ypoka [2].

Ha 6aze MOBY Kapaunensckoit COILI Ne 1 Obula mpoBeneHa
9KCIEpPUMEHTaNIbHAsl paboTa 110 N3yUYEHHIO BIUSHUS NPOOIEMHOT0 00ydeHUs
Ha YyclieBaeMOCTh oOywarommxcs 1o Owuonoruu. B skcmepumente
yuacTBoBaiH oOydarommecst 10 xiacca, KOTOpbIE B IPOIECCE TTOCTAHOBKH
9KCTIIEpUMEHTa OBUIH pa3feieHbl Ha JABE TPYNIBl MO YIIyOJIeHHOMY
W3YYEHUIO HEKOTOPHIX INKOJNBHBIX AUCHUIUINH (B TepBoi rpymme 11
YeJI0BEK, BO BTOpOit — 12).

PaGota Oputa mpoBesneHa B Tpu 3rtama. Ha mepBom sTame Hamu ObLI
MPOBEIECH YpOK M TecTHpoBaHWe. OCHOBHOW LENBIO SBISUIOCH BBISBIICHHUCE
YPOBHSI 3HaHMH 00YYaIOIUXCS HAa HAYaJIbHOM STalle UCCIIeIOBaHUS.

DopMUPYIOIIHNIL ATAIT SKCIIEPUMEHTA BKJIOYaJ pa3paboTKy KOHCTIEKTOB
ypoKa M TIpOBEJCHHME 3aHATUH B TMepBOH (ONMBITHOM) M BO BTOPOH
(xoHTpoNBHOW) Tpymmax oOydaromuxcs. B omeiTHOH rpymnme ypok
MPOBOJWICS 0 TEXHOJOIHMHM MPOOIEMHOro O0y4eHHs, a B KOHTPOJIBHOI
rpynmne ObLIO OpraHW30BaHO CTaHIAPTHOE 3aHATHE IO TPAAULHUOHHOMY
METOXy. YPOKH B 00€HX TpyIIax IPOBOIMINCH Ha OJTHY H TY K€ TEMY.

Ha KOHTpONBHOM 3Tame 3KCIepUMEHTa Cpean O0ydaromumxcsi odenx
TPYIII COCTOSIACh MPOBEpOUHas paboTa (TECTUPOBAHME) C IIETHI0 KOHTPOIIS
3HaHUU N0 U3YYEHHOH TeMe.

ITo mosy4eHHBIM pe3yJabTaTaM 3KCIEPUMEHTAIBHONH paboThl ObLIM
chOpMyJIHPOBaHbl BBIBOJBI. TakuM 00pa3oM, HCHOJIB30BAHUE DJIEMEHTOB
mpoOsieMHOTO  OOydeHHss Ha ypoKax CIOCOOCTBYET  MOBBIMIEHUIO
NoKasaTesjell yCIeBaeMOCTH OOy4alolMXcs, O YeM CBHUIETEIbCTBYIOT
pe3yJbTaThl KOHTPOJBHOTO 3Tama SKCIEPUMEHTa; B OIBITHON TpyIine
cpenHee 3HaueHUE KOA(PPUIIMEHTa YCBOSHUSI MaTepuaia cocTaBmiio 82 %,
49TO Ha 6% OOIIBIIIE, YeM B KOHTPOJILHOW MOATPYIITIE.

Jluteparypa
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OIIEHKA CTEIIEHU 3AT'PA3HEHUA ATMOC®EPHOT'O
BO3JYXA HA YPBAHU3UPOBAHHBIX TEPPUTOPUAX

B cratbe mpuBOAATCS CHOCOOBI aHAIHM3a KadecTBa aTMOC(HEPHOTO
BO3/lyXa TOPOACKUX TeppuTopuii. BEIOPOCH MPOMBIIIIEHHBIX MPEATPUITHI
SIBIISIFOTCS. TJIABHBIM HCTOYHHMKOM 3arpsi3HEHUS aTMOC(EpPHOTO BO3ayXa.
CornacHo TaHHBIM T'OCYAAapCTBEHHOTO JOKIana MUHIPUPOIBEI O COCTOSHUN
okpyxaromieit cpeast PO B 2021 rogy, Ha ux goito npuxogutcs 56 % Bcex
3arpsisHeHui, uiau 17 451,9 ThIc. TOHH BpeTHBIX BHIOPOCOB.

B ocHoBe razoxunkoctHoit xpomarorpadun (I'KX) nexur ¢usuxo-
XMMHUUECKOE pa3JielieHHe BEIIeCTBa, KOTOPOEe HaxXOAUTCSA B Ta3oBoil (daze u
IIPOXOAUT BAOJb HAHECEHHOW Ha TBepAbIil COPOSHT HeneTyuell KUAKOCTH.
Takas xpomarorpaduueckass METOIMKAa CETOAHS CUYHMTAaeTcs Hauboliee
NIEPCIEKTUBHOM.

IMapbl aHaMU3UpyeMBIX BELIECTB, CMELIAHHBIE C Ta30M-HOCHTEIEM,
JBIDKYTCA 4Yepe3 KOJNOHKY. IIpu STOM NPOHCXOAUT MHOTOKpaTHOE
YCTaHOBIIEHHE PABHOBECHA MEXIy HOJBIKHOM Ta30BOM M KHIKOU
CTalMOHAPHOHW (a3aMu, OOYyCIOBIEHHOE MHOTOKPATHBIM IIOBTOPEHHEM
IIPOLIECCOB PACTBOPEHUS U UCTIAPEHUSI.

BemectBa, Jsyyiie pacTBOpUMBbIE B CTallMOHApHOHM (ase, HoJiblie
yIep)KUBarOTCa €. braromaps 3ToMy IPOHCXOOUT  pa3fielcHue
aHATU3UPYEMOIl CMeCH Ha OT/AENbHbIE KOMIIOHEHTHI, KOTOPBIE BBIXOIAT W3
KOJIOHKH OTJICIIHO U PEerHCTPUPYIOTCS Ha BBIXOJE.

[loBenenne aHAMM3MPYEeMOTO BEIIECTBA B KOJOHKE XpomaTorpada
MOJKHO OXapakTepu3oBaThb BpeMeHeM yaepxwuBanus (fe), T. e. BpemeHem,
MIPOILIEIINM OT MOMEHTA BBOJA ITPOOBI B KOJIOHKY JI0 MOMEHTA TOSBICHHS
MaKCHMyMa XpOMaTorpauuecKoro niuKa TOro KOMIIOHEHTA.

B kauectBe raza-Hocutensi 0OBIYHO NPHMEHSIOT aproH, Telui, as3oT,
BOJIOPOJZ, BO3ayX. BRIOOp Taza 3aBUCHUT OT THHA JETEKTOpa U HEKOTOPBIX
Apyrux npuduH. Yem OoJblie OTHOCHTENIbHAs MOJEKYJspHas Macca rasa-
HOCHUTEIIS, TEM BBIIIE KAaYECTBO pPa3feleHUss KOMIIOHEHTOB aHAIU3UPYyeMOH
cmecu (Omaromaps ymeHbIIeHHIO ux 1uddys3mm). a3l ¢ MeHbIIeH
MOJIEKYJISIPHOH Maccoil 00ecredmBarOT JIydIlyl0 YyBCTBUTEIBHOCTD
JETEKTOPOB IO TETUIONPOBOJAHOCTH.

OnykTyupytomen acUMMETpHEN Ha3bIBAIOT HeOObIIHe
HEHAMpaBJICHHBIC (CIIy4alHbIC) OTKIOHEHHS OT ABYCTOPOHHEH CUMMETPHUH Y
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OpraHU3MOB HJIM MX YacTeil (Hampumep, nucthbeB Oepessl (Betula pendula
Roth.). BenuunHy ©GnykTyupyromed acuMMETpHHA Y pa3HbIX BHIOB
OpPTaHU3MOB HCIOJB3YIOT KaK HWHIMKATOD COCTOSHHS Cpelbl, CTEIeHU
AHTPOIIOT€HHOTO 3arpsI3HEHMSI.

Jns  OUEHKHM CTEeNeHW HapyLUIeHUS CTAOMIBHOCTH — pa3BUTHUS
pa3paborana mATHOAIbHAS  IIKAJA TOCIEACTBHH B  HApyIICHHH
crabunmpHOCTH pasBuTHs Oepesbr mosucioi (Betula pendula Roth.), wmm
60po1aBuaTOi, BHISIBICHHBIX B OTBET HA CAMBIE Pa3/IMYHbIC AHTPOIIOTCHHBIE
BO3JEUCTBH.

Jnana3oH 3HaueHMWH HWHTETPAIBHOTO IIOKA3aTENsl CTaOMIBHOCTH
passutua a0 0,040 cooTBercTByeT mepBomMy Oamry (yCIOBHas HOpMa), OT
0,040 no 0,044 — BTOpOoMy Gamy, ot 0,045 mo 0,049 — tpethemy Oaity, OT
0,050 no 0,054 — yerBepTomy Oamny, oT 0,054 u BhIlIe — mATOMYy OayTy
(KpUTHYECKOE COCTOSIHHE).

[TepBblit Gayul IIKaNbl - YCIOBHAas HOpMa. 3HA4YEHUs] WHTErPajbHOTO
MOKa3aTesst ACHMMETPHH (BEJTMUMHA CPEHET0 OTHOCUTEIIBHOTO Pa3inyKs Ha
NPU3HAK), COOTBETCTBYIOIINE MEpBOMY Oajuly HaONIOAAIOTCs, OOBIYHO, B
BBIOOpKAaX pacTeHWH W3 ONAarompusTHBIX YCIOBHH IPOM3pAcTaHWA,
HaIrpuMep, u3 MPUPOIHBIX 3aITOBEAHUKOB.

[IaTeIil Gamn - KpUTHYECKOEe 3HAYEHHWE, TaKWe 3HAYCHHs MTOKa3aTells
aCUMMETpPUH HaOJI0/A0TCsl B KpaiiHe HeOJaronpusATHBIX YCIIOBHSX, KOT/A
pacTeHus! HaXOJAITCS B CHIIBHO YTHETEHHOM COCTOSTHHH.

B 3aBHCHMMOCTH OT LIeNIM HCCIIEIOBAaHHUS ONpENeNsieTcss MecTo coopa.
BrIG1paroTcst HECKOJIBKO MOJISNIBHBIX TUIOIIA0K B Pa3HBIX 30HAX N3y4aeMOM
TEPPUTOPUH, ECITH HEOOXOANMO POBECTH (POHOBBIH MOHUTOPHUHT.

Takum 06pa3om, CylecTByeT MHOXKECTBO METOZOM OLIEHKH KauecTBa
BO3JlyXa, KaK (PU3NKO-XUMHYECKUE, TAK U METO/Ibl OMOMOHUTOPUHTA.
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MPOBJEMBI 3ATPSI3HEHUS OKPYKAIOIIENA
CPEJbI COEAUHEHUAMMU A30TA

CoennHEHHS a30Ta MOCTYTAIOT B aTMOC(Eepy Kak €CTECTBCHHBIM ITyTEM
Yepe3 IOYBEHHYIO OSMHCCHIO (JBIXaHWE), pa3psgsl Tpo3bl, CTrOpaHHe
o6uomaccel, 9yTo coctaBiser 60-65 % or obmero o0beMa MOCTYMAOIIIX
BEIOPOCOB a30Ta, TaK M aHTPOIIOTCHHBIM — IMOCTYIUICHHE Yepe3 TEIUIOBBIC
AIEKTPOCTAHIINH, IPOMBIIIIICHHBIE 0OBEKTHI U aBTOTpaHCTIOPT. Eskeroano B
aTMoc(epe OKa3bIBacTCs OKOJIO 55 MUJIZTMOHOB TOHH a3oTa [2;75].

OKcHJpl a30Ta SBISIOTCS €CTECTBEHHBIMU KOMIIOHEHTaMH aTMOC(HEpBL.
Ho npu 3T0M, 4acToe nprMeHeHHe a30THBIX YI0OPEHU, a TaKkKe CKUTraHue
HCKOMAaeMoro TOIUIMBA B JBUTATENIIX BHYTPEHHEIO CropaHus, oOpasyercs
OTpPOMHasl 4YacTh MaryOHbBIX BEIOPOCOB OKCHUIIOB a30Ta.

Oxcujipl a30Ta PU3NYECKU aKTUBHBI M IIPHHAJIEKAT K TPEThEMY KIIaccy
omacHoctd. Okcupa azora N»O oGmamaer Hapko3HBIM 3ddekrom. Oxcun
azora NO - sBIsieTCS CHIBHBIM SIIOM, KOTOPBI OKa3bIBaeT BIMSHHEC Ha
LHEHTPAFHYI0 HEPBHYIO CHCTEMY W TIPUBOIUT K TIOPAXKCHHIO KpPOBH,
CBSI3BIBasICH C TeMOTII0OMHOM KpoBH. [Ipn koHmeHTpanuu 6onee 0,05 mr/n
BBICOKAa TOKCHUYHOCTH oOKkcupn aszora NO». [losBisieTcss pasapaxeHue
JIbIXaTEJIbHBIX MyTeH, CHUKAETCSl a3pOOHOE OKUCIICHUE B JISTOYHOM TKaHU U
9TO BBI3BIBAET Pa3BUTHE OCTPOIl TeroyHoil HepocTaTouHOCTH. OKCHIBI a30Ta
CHOCOOHBI KOMOMHATOPHO HAKalUIMBaThCsl C JPYTUMH 3arpsi3HSIOLIMMH
BemecTBamu [3;37].

Oxcuapl a30Ta SABISIOTCS ONHWMH W3 OCHOBHBIX 3arps3HHUTENEH,
MPUBOMANIMX K  TMOSBICHHIO  KHCIOTHBIX  ocaakoB.  OkasbIBas
MIPOJOJDKUTEIBHOE BO3JEHCTBHE, JUOKCHIBI a30Ta B KOHIICHTpAIuu OoJee
500 MKr/M3 MOTYT CIEp>KUBATh POCT TaKMX PacTeHUi, KaK TOMAaThI.

TexHOTeHHBIEC TTAPHUKOBEIC T'a3bl 00PA3yIOT CICAYIOIINE PEIIPUATHS:
[0  HCIOJIb30BAHHUIO  TEIUIOBOM  JHEPreTUKH,  MPOMBILUIEHHOCTbD,
aBTOMOOWJIFHBIA ~TPAHCIIOPT, KOTOPBIE BBIOPACHIBAIOT B aTMocdepy
CO,,NO,.

Poct koHIeHTpanuii ra30B B aTMOcdepe U WX YBEIUYCHUE BIEUET 3a
c000l HEKOHTPOIHMPYEMBIH POCT TeMIlepaTyphl MoBepxHOCTH 3emun. Ilo
MIPOTHO3aM Y4eHbIX, K 2050 roxy ypoBEeHb MOPST MOXKET MPEBLICUTH OTMETKY
Ha 25-40 cm, a k 2100 roay - TOCTHTHYTH 0KOJIO 2 M [2;75].
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Boinpiioe KOJIMYECTBO 3arps3HSIOIIMX COSIUHEHHMH a30Ta IONajaeT
BMECTE C J0KASIMH U3 CBAJIOK, IJIAKOHAKOIIMTEJICH 1 OTBAJIOB IIPEATIPUATHH,
METAUTYPIrHYeCKUX  3aBOJOB,  XPAHWIWIL, XUMHUYECKHUX  OTXOJIOB,
UCIIOJIb30BaHMs YAOOPEHHH.

OOoramieHue DKOCHCTEMBI ~ a30TOM  HM3MEHAET €€  IKOJIOTHIO
MHO>KECTBOM ITyT€H. A30THUCTBIE COEANHEHUSI CTTIOCOOHBI TIOBBIIATD BIIHSIHUE
JUIEPTeHOB B aTMOC(Epy U CIIOCOOCTBOBATH PACIIPOCTPAHEHHIO HEKOTOPBIX
WHQEKIIMOHHBIX 3a00IeBaHMI.

Bonpmme o0BeMBl TOMAAaloONIeTo B BOJOEMBI a30Ta Wi Qocdopa
3aIlyCKalOT IETHYI0 PEeakmWIo: pa3pacTaloTcs BOAHBIE PACTEHHS dTO
O3Ha4aeT OOMINe MUIIH JUIS YIUTOK, a 3TO B CBOIO OYEPEh YCKOPSIET POCT
MX YHUCICHHOCTH M BBI3BIBACT pacTymui S(GQeKT yBenuueHus uucia
Mapa3uToB.

Kaxnoe opraHmdeckoe BEIIECTBO OKHCIAETCS, B HPUCYTCTBHH
KUCIIOPO/a BO3/1yXa, MO BO3ZICUCTBHEM MUKPOOPraHu3MoB. B cTo4HOii Bosie
MPOUCXOJUT OMOXMMHUYECKOE OKHCIICHHE.

OpFaHH‘IeCKI/IC 3arpA3HUTCIIM TOJIIMW BOJAbI W JHA IIOJ BJIUAHUCM
KU3HEACATECIBHOCTH OakTepui, TPHUOKOB, TNPOCTEHIINX MOABEPTarOTCS
CJIOKHBIM OMOXMMHYECKUM IPEBPAICHUSIM, 00pa3ys aMMHaK, CEpPOBOJIOPO/,
METaH, 4YTO OKa3blBaeT NPSMOE OTPHLATEIbHOE BIMSHHE HA BOJHBIC
opranusmsl [1;17].

Pemnts npoGiieMy 3arpsi3HEHHST OKPYXKAIOIIEH Cpelbl COeTMHEHUIME
a30Ta BO3MOXXHO C IIOMOULIbIK) CIIEIYIOIIMX MEPOLPUITHH: IOBBIICHUE
YPOBHS HapOJIHOTO o0pazoBaHus, yMEHbIIICHUE JIMYHOTO
9HEPronoTpedIeH s U U3MEHEeHHe 00pa3a XKH3HU KaXK/I0ro YeI0BeKa.
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COJEPXAHHUE TAXKEJIBIX METAJIJIOB B IIOYBE HA
HE®TAHOM MECTOPOXKXJIEHUHU I'OPOJJA HEO@TEKAMCK
PECITYBJIMKHA BAIIKOPTOCTAH

CocTosiHME OKpY’KaroIled NPUPOJHOM cpensl sBiseTcss Hamboiee
B2)XHBIM (DAKTOPOM, OMPEACISIONINM JKU3HEACITCIFHOCTh YEIOBEKa U
oOmecTBa. Bricokne KOHIIEHTpanuy OOJIBIIMHCTBA XMMHUYECKHX HJIEMEHTOB
U COeMHEHUH, 00yCIIOBICHHBIC TEXHOTCHHBIMH TPOIIECCAMU, OOHAPYKCHEI
B HacTosIee BpeMs BO BCeX NMPUPOJIHBIX cpefax: aTMocdepe, BoJe, I0uBe,

pacTeHusIX.
Tspxenple MeTaLIbI, OMAIAIOIINE B OKPYKAIOIIYIO CPENy B pe3yibTaTe
MHTEHCUBHOM MIPOU3BOJCTBEHHOM IESATCILHOCTH YeJIOBeKa

(IpOMBINIEHHOCTD, TPAHCTIOPT U T.J.), SIBJISIOTCS OJHUM U3 CAMBIX OIACHBIX
3arpsizHHATENeH Onocepsl.

Tspkenple METauIbl OMACHBI TE€M, YTO OHHM 00JIaJlafoT CIIOCOOHOCTHIO
HaKaIUIMBaThCsl B JKMBBIX OPraHU3MaxX, BKIIOYAThCS B MeTaOOIMYecKuit
LIMKJI, 00pa30BbIBaTh BEICOKOTOKCHYHBIE COCJMHEHHS, IEPEXOANTH OT OJTHOM
NPUPOJTHON cpensl B JPYrylo, HE TMOABEPrasch OHOJIOTHYECKOMY
pasiioxKeHuro. TspKelble MeTayulbl BBI3BIBAIOT Y YEIOBEKa paji CepPbe3HBIX
(U3HOJIOTMYECKUX HApYIICHUH: TOKCHKO3, aJJIEPTHUI0, OHKOJOTMYECKHUe
3a00JieBaHUs, OTPULATENLHO BIMSIOT Ha 3apoJbIl W TeHETHYECKYIO
HACJICICTBEHHOCTb.

BaxHOCTP W3ydeHHs MPOOIEMBI 3arpsA3HEHHS] OKPYXKaromieil cpembl
TSOHKETBIMH METAJUIAMH 3aKJII0YAeTCsl B TOM, YTO OHH OKAa3BIBAIOT BECOMOE
BO3ZICHICTBHE Ha IMOYBEHHBIE MHMKPOOPTaHHM3MBI, KOTOPBIE 00ECIeunBaIOT
OOJIBIIMHCTBO MPOIECCOB MUHEPAIN3AINN OPraHMYECKUX OCTaTKOB, TO €CTh
UTPAIOT HE3aMEHHMYI0O pOJIb B OWOJOTMYECKOM M T'e0JIOTHYECKOM
KpPYroBOpOTax.

[lepBble 3KCIEpUMEHTAJbHBIE HCCIIEOBaHMS HAMH IPOBOJMINCH B
okTsa0pe 2021 roga. OTO0p NpoO NOUBEI OBLT OCYIIECTBIICH B IByX y4acTKaXx,
C pa3sHOHM aHTPONOreHHOW Harpy3koi. IlepBeli yuacTOK — 4YacTHBIN y4acTOK
- oropon (SBISETCS OTHOCHTENIHHO HamOoJiee KOJOTUYECKH HYHCTHIM) —
mpob6a Ne 1, Bropoii ydacTok — o0OYMHA IOPOTH, PSIOM C HEPTIHBIM
MecTopokaeHrneM B ropojae Hedrekamck Pb - mpoba Ne 2.

B xoxe wuccnemoBaHUS MBI TOMYYWJIM CIEAYIONINE PE3YNIbTATHI,
KOTOpBIE ITOKa3aHbl Ha pucynkax 1 u 2.
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Puc 2. CpaBHHTENIBHAS TUAarpaMMa BaJIOBBIX ()OPM METAIIOB B
HCCIIeTyeMBIX 00pasiax

Pe3ynbTaThl MCClieIOBaHHMI MOKA3aJld, YTO IKOJIOTHYECKAs CHTYyalHs
9THX YYaCTKOB XapaKTEepPH3YeTCs CPeIHHMM 3arpsi3HeHuneM (mpoba Ne 2 -
nopora), u cnabem 3arpsizHeHneM (mpoba Ne 1 - oropox). B mpobe Ne 2,
B3ATOH OaM3M HE(TIHOTO MECTOPOXKIICHMS, MMEET MOBBIIICHHOE
CoJIep’)KaHue CBUHIA, HUKEIs, MapraHia, MeJu, HO CTOUT OTMETHTh, 4TO
KOHLIEHTPAIMH 110 TIOABWKHOW 1 BasioBoH (opme He npesbimarot [IK. Ho
BCE-TaKH CJEIyeT 3aMETHTh, YTO JAHHBIH YyYacTOK HMMEET MOBBIIICHHYIO
AQHTPOIIOTCHHYIO Harpy3Ky B CIEACTBHM aBTOTpaHcnopra. Takxke JaHHas
npoba OTJIMYAETCsl BBICOKUM COZEp)KaHueM HedTenpoaykros (mpoba Ne 1
(oropom) — menee 0,1, mpoda Ne 2 (mopora) — 8,45). OcranpHble TOKa3aTEeIH
MBI HaOJIFO1aH B TIpeieax HOPMEL.
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[lpy HBIHEIIHUX TEMIAX pPa3BUTHA YEJIOBEUYECCTBA OTPUIATECIHHOE
BO3/ICiiCTBIE Ha OKPYXKAIOUIYI0 Cpely OMIyIaeTcs Bce 0ojee OCTpo, 4To
MIPUBOJMUT K HEOOXOAMMOCTH JNETAIBHOI'O M3YYEHHSI BCEX aCIEKTOB JTOTO
BOMpoOca, pa3paboTKW CHCTEMbl MOHUTOPHHIAa M TOHCKA pPEUICHWH I0
MUHUMH3ALUU BPEIHOTO BIUSHUSL.
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®EPMEHTATHUBHbINA KATAJIN3 )KUPOB U MACEJI

Macna u KUPBI ABJIAIOTCA NPUPOAHBIMU COCIAMHCHUAMH, KOTOPBIC
HaxoJATCS B TKAaHSIX >XMBOTHBIX, PAacCTEHHH, B CEMEHaX M HEKOTOPBIX
MHUKpoopranusmax. Kax mpaBuio 3To cMecH, COCTOSIIINE U3 TOIHBIX 3()UPOB
TJIMIEPUHA U KUPHBIX KHCIIOT.

Jlumonutiyeckue (epMeHTH (JMma3pl) — 3TO Tpymnma (hepMeHTOB,
KOTOpBIE KaTaJM3UPYIOT PEaKUU I'MAPOIUTHUECKOTO PACIIETIIICHHs! )KUPOB
¢ 00pa30BaHNEM MOHO- M TUTIIUIIEPHIOB 1 CBOOOTHBIX )KUPHBIX KHCIIOT, IPH
9TOM HamOoJblllee CPOACTBO (PEPMEHT MPOSBISET K IPHUPHBIM CBS3SIM,
PacCIoJIOKECHHBIM Ha BHEIIHEN YacTH MOJICKYJIbI TPUTJIULEPUIA. JIunaszel
LIMPOKO TPHUMEHSIOTCS B OMOTEXHOJIOTHH, MUILEBOH, (hapMaleBTHYECKOH,
KOCMETHYECKOI M APYTHX OTPACISIX IMPOMBIIUIEHHOCTH.

I'naBHOI 0COOCHHOCTBIO PabOTHI AaHHBIX ()EPMEHTOB 3aKJIIOYACTCS B
TOM, 9TO caMUu (DepMEHTHI PaCTBOPSIOTCS B BOJIE, a )KHPHI (CyOCTpaThl) — HE
pacTBOPSIIOTCST M Al OCYLIECTBIEGHHMS aKTa KaTalu3a TpeOyroT
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SMYJNBIMPOBAHUS WM AWCIEPTUPOBaHMS B Boje. BcnenctBue storo uis
SMYJNBIMPOBAHUS  HMCHONB3YIOTCS  HPUPOJHBIE WM  CHHTETHYECKHE
SMyNbraTopbl, MpPU 3TOM aKTHBHOCTh (EPMEHTa MOXET 3HAYUTEIHHO
U3MCHATHCS B 3aBHCHMOCTH OT IPHPOJIBI 3Mynbraropa. [1-3]

B naHHOM HCCIIeIOBaHUH MPOBEICHO OMNPENEICHUE YNCIa OMBUICHHS
Tpex 00pa3LoB, COAEPIKAIIUX JKUPHI, C HCIOIb30BAHUEM I'MJIPOKCHAA Kaus
u ¢epmenta numnassl. OnpeneneHne YUCiIa OMBUICHHS HEOOXOIUMO ISt
MOKa3aHMs TIOJIMHHOCTH JKUPHBIX Macell.

Uwucno omputeHNst cootBeTcTBYyeT Macce KOH (Mr), HeoOxomumon s
HeﬁTpaﬂH3aHHH CBO60}1HLIX " CBA3aHHBIX KHUCJIOT, COACPKAIUXCA B 1r
xupa (Macma). [lpu Kuns4eHHMH >kUpa € H30BITKOM CTaHAAPTHOTO
cinuptoBoro pactBopa KOH B pesympTare ruapoinsa TPUTIHIEPUIOB
o0pa3zyeTcs TIULIEPUH U COIM COOTBETCTBYIOMINX BBICIINX KHCIIOT:

CH,O0CR, CHOH
\
CHOOCR, T 3KOH—> CHOH + R;COOK + R,COOK + RzCOOK

CH;00CR3 FeOH
OnHOBpEMEHHO HEUTpannu3yroTcs cBOOOIHBIE KHCJIOTBI,
cozepkaiiecs: B aHanuzupyeMom skupe. M36pirok KOH oTTuTpOBBIBaOT
pactBopom HCI. Tlo pasHoctm o0bemoB HCI, wu3pacxomoBaHHEIX Ha
TUTPOBAHUE AaHAIU3UPYEMOTO PAaCTBOPA M KOHTPOJIBHOM MPOOHI, BEIYUCISAIOT
Maccy KOH, 3arpaueHHy10 Ha CBSI3bIBAHUE KUCIIOT.

Tabnuua 1. OnpeseneHue yncia OMbUICHUS (4.0., MT)

Oo6paszer KOH depmeHT JlureparypHble
(numaza) JIaHHBIC
CruBOYHOE 188,43 151,33 220-230
MacJjo
ToBsDKHIA KHP 203,55 138,59 190-200
CBHHOI XKHpP 189,30 107,50 193-200

Wtak, Tmpu CpaBHEHHUHM YHCIIa OMBUICHHS C WX IJHUTEPATYpPHBIMHU
JaHHBIMU MOKHO CA€CJIAaTh BBIBOJ, YTO MAJIbIC YKCJIa OMBUICHUSA YKa3bIBaIOT
Ha TIPUCYTCTBHE BBICOKOMOJICKYJIPDHBIX KHCJIOT WJIM HEOMBUICHHBIX
BEIIECTB. BBICOKOE YHCIO OMBUICHHS CBHICTEIHCTBYET O MOBBIIICHHOM
COJICPKAHUHU KUCIIOT OTHOCUTEIFHO HU3KOMOJICKYJISPHBIX.
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BbIJEJTEHUE 3PUPHBIX MACEJI U3 MAJTOHEHHOI'O ChIPbs
COCHBbI CUBUPCKOHM KEAPOBOM (PINUS SIBIRICA DU TOUR)
U COCHbI OBBIKHOBEHHOM (PINUS SYLVESTRIS L.)

B Hacrosiiiee BpeMsi OHUM U3 IMyTE€W KOMIUIEKCHOTO PalliOHAIBHOTO
BO300HOBIISIEMOTO TIPHPOJIONIONB30BAHUS SBISIETCS TepepaboTka OTXOHOB
JIPEBECHUHBI.

B wuccrmemyemoii nutepatrype B OCHOBHOM H3BECTHO MOJYYCHHE
3(UPHBIX Maces U3 IPEBECHOM 3€IeHH XBOMHBIX, O/IHAKO, IIPH NepepadoTke
JPEBECHHBI OCTaeTCs OONBIIOE KOMMYECTBO KOPHI IEPEBa, a MPU 3arOTOBKE
opexoB 00pa3yeTcs OTXO]] — MIeTyXa KeIPOBhIX IIHIIEK, KOTOPAast COCTABISET
6omee 50% OT Macchl HaIIETYIIEHHOH MHIIKU. TakiM 00pa3oMm, H3BICYCHUE
3(QUpPHBIX Macel M3 IIeNyXH IIHMIICK W KOPhl JepeBa MpHoOpeTaet
AKTyaJIbHOCTh MIPAKTUYECKOTO 3HAYCHHUSI.

DdupHbIe Maciia — 3TO YHUKAIbHAS TPYIIA TPUPOIHBIX OHOIOTHYSCKU
AKTUBHBIX BEIIECTB, MPOYIIUPYEMbIX PACTEHUSIMU U YACTUYHO BBLIEIISIEMBIX
HUMH B OKpYXaroIyro cpexy. OHE 001aJar0T BEICOKUMH OaKTEpUIUIHBIMU,
MIPOTUBOMUKPOOHBIMH, AHTHCETITUYECKUMH, MPOTUBOBOCTIAIIMTEIBHBIMU H
006e300IMBAIOIIUME CBOMUCTBaMH. [2]

DdupHble Macia XBOWHBIX TOPOJ SIBISIFOTCSI OCHOBHBIM CBIPBEM JIJISI
MPOU3BOJICTBA  Map(PIOMEPHO-KOCMETHUYCCKUX  M3ICTUH H  MHUIIEBBIX
ACCEHIMH, TPUMEHSIOTCI B (apMaleBTUYECKOW W MEJUIIMHCKON
MIPOMBIIIJIEHHOCTH. Peke HCHoib3yroTest JUisi apoMaTH3alliyd MHILEBBIX
MPOIYKTOB, HAMUTKOB, W3AETUN OBITOBO XWMHUW W TUTHEHBI, Kak
pactBopurenu. [2]

HUcnons3oBanue COCHbI cHOMpCKoil keaposoii (Pinus sibirica Du Tour)
u  cocHbl oObikHOBeHHOW  (Pinus  sylvestris L.) B  kauectBe
3(UPHOMACIHIHOTO CHIPhS 00YCIOBICHO TeM, 4yTO Poccus sBisieTcs cTpaHoi
¢ Tpeo0IIaJaHueM XBOWHBIX JIECOB B IICHTPAJIBHOM M BOCTOYHOM PErHOHAX.

ITepepaboTka MaHHOTO BHUAA CBIPbS OCYIIECTBISETCS (PU3UKO-
XUMUYECKUMH M MEXaHUYeCKMMHU MeTogamu. K mepBbIM OTHOCATCS
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MEPEroHKa BOJSHBIM MApOM M 3KCTPAKIHMS JETyYUMH W HEJICTY4YUMU
pacTBopuTenaMu. K MeXaHMYECKUM METOJIaM OTHOCSTCS NPECCOBaHUE U
cockabnuBanue. [1]

Br16op criocoba u3BnedeHus 3(GUPHOTO Maclia 3aBUCHT OT HA3HAUCHUS
TOTOBOTO TpoayKTa. s mapproMepHO-KOCMETHIEeCKOW MPOMBIIIICHHOCTH
PEKOMEHAYETCsl  MCMONb30BaTh  OKCTPAKLMOHHBIE  Macia, KOTOpBIE
MPEICTABISIIOT c000i MHOTOKOMIIOHEHTHBIE CHCTEMBI. J[I1 MeIUITMHCKUX
Lene peKOMEHIYyeTCsl Maciia, MOJyYeHHbIE MEPETOHKOW BOJASHBIM MapoM,
Kak 00JIee YUCThIE B XUMUYECKOM OTHOIIEHUH CyOcTanmu. [3]

Hamu Obuti moydeHBl S(GUPHBIX Macel METOIOM SKCTPaKIUU
JIeTyduMu pactBopuTesiMu ammapatoM Cokciera. Cblppe M3MeNbYald Ha
nabopatopHoM u3MenpumTene A0 1-2 cM. B kadecTBe pacTBOpUTENS
WCTIONIb30BAIM TeKCAaH W TETPOJICHHBIN 3pup (KHIKOCTHBIA Momysb 1:3).
DKCTpaKIMIO TPOBOAUIH B TeueHue 10 yacoB 70 MOHOTO U3BJICUEHUS Maciia
B ammapare Cokciera. [lomydeHHBIE SKCTPAKTHl yIapUBald Ha POTOPHOM
ucmnapurene npu Temmeparype ue 6onee 30 °C.

[Nomy4yeHHBIC MacIa Pa3TUYAIHICH IO OPTAHOJICNTHYCCKIM CBOMCTBAM.
Macno u3 menyXu MIUIIKH CHOMPCKOTo Keapa UMENI0 TEMHO-3eIEHBIN IBET
U SIBIIIETCS CAMBIM TEMHBIM CPENIU ITOYYSHHBIX Macel. A Macio U3 MeTyXu
IIUIIKA COCHBI OOBIKHOBEHHOW MMEJIO CBETJIO JKEJTHIN I[BET U TEM CaMbIM
SBIISICTCS CAMBIM CBETJIBIM CPEOH IMONYYCHHBIX Macel. Macia, KOTOphIe
ObUTH TOJYYCHBI M3 KOPBHI COCHBI OOBIKHOBCHHOW M COCHBI KEAPOBOM IO
[BETY OBLIM CXOXKH MEXIY COOOH M MMEN TEMHO-KEITHIA I[BET. A TaK ke
MOJIy4E€HHBIE Macjia OTIMYaJINCh M0 00beMy: camoe OOoJbllee KOJUYECTBO
MAacIl0 BBIICIHIOCH M3 IISNYXH IIUIIKA COCHBI KeIPOBOMU, Janee U3 KOPHI
COCHBI CHOMPCKO¥ KeIPOBO# M KOPbI COCHBI OOBIKHOBEHHOM, @ CaMbIil MaJTbIii
BBIXOJ] Macia ObLT U3 IIETYXH MIAIIKH COCHBI OOBIKHOBEHHOM.

Takum o0pazoM, menecooOpaszHee Toay4daTh JQPUPHBIE Macia u3
MIeTYXH [IAIIKA U KOPBI COCHBI CHOUPCKON KeAPOBOiA.
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HNCIIOJIB30BAHUE TEXHOJIOT'MA PA3BUTUSA
KPUTHYECKOI'O MBIIIVIEHUS B TIPEITIOJABAHUHN
BHOJIOI'NHN

O BaKHOCTH IENICHATIPABICHHOTO PA3BUTHS KPUTHUIECCKOTO MBIIIICHHUS
B 00pa3oBaHNH TOBOPWIOCH W paHbIIe. Tak, eme B Hadame XX Beka H.
JKeBaxoB mmcall 0 TOM, YTO ONMKaimed 3amadeil oOpa3oBaHUS TOJHKHO
SIBISATHCS «CTPEMIICHHE TIPOOYIUTH B YUCHHUKE €ro JIMIHOE CaMOCO3HAHHE. ..
3aCTaBUTh €r0 KPUTUYECKH OTHECTUCH K CBOMM MBICIIIM...» [3]. M3yuenue
KPUTUYECKOTO MBIIIICHHUS KaK XapaKTEPUCTUKU CYObEKTa, KaK KaueCTBEHHO
OIpEeeNEHHOT0 Coco0a CaMOpEryJIsILUK JIMYHOCTH, a TaKXe BBISBICHUE
(haKTOpOB, CHOCOOCTBYIOIIMX €r0 Pa3BUTHIO, MPHOOpETaeT B HacToslIee
BpeMsI 0COOYIO aKTyaJIbHOCTh

B uem xe crnenuduka 00pa30BaTEIbHON TEXHOJIOTHH Pa3BUTHS
KPUTHYECKOTO MEIIUICHUA? Bo-mepBrIX, Y4eOHBIH Ipoliecc CTPOUTCS Ha
HAyYHO-O0OOCHOBaHHBIX 3aKOHOMEPHOCTSIX B3aUMOICHCTBUS JHMYHOCTH H
nHpopManuu. Bo-BTOpBIX, (a3el 3TOH TEXHOJOTHH HHCTPYMEHTAIIEHO
oOecrieyeHBl TakUM O0pa3oM, 4UTO TIPENOAaBaTelb MOXKET OBITh
MaKCUMallbHO THOKMM ¥ ayTeHTHYHBIM KaXIOW YUeOHOH CHUTyaluu B
KaXIblii MOMEHT BpPEMEHH: pedb WJIET O Pa3HOOOPa3HBIX BU3YyaJbHBIX
¢dopmax u crparerusix pabOThl C TEKCTOM, OPraHM3allMU IMCKYCCHH W
mpoliecca pealn3alil IMPOEKTOB. B-TpeTbHX, CTPAaTeTHH TEXHOJOTHU
MO3BOJSIIOT  Bce  OOydeHHWE TPOBOJWTH HAa OCHOBE IIPUHIIUIIOB
COTPYAHUYIECTBA, COBMECTHOT'O TUTAHMPOBAHUS M OCMBICICHHOCTH [2].

TepMuH «TeXHONOTHS» B JAHHOM CIlydae HE IOJpa3yMeBaeT
AITOPUTMHUUECKYIO 331aHHOCTh, MEXaHUCTUYHOCTb. B naHHOM citydae, 3To0,
CKOpee, OTKpbITas CHCTEMa CTpaTeruii, oOyCIOBIMBAIOIMX IPOLECC
(OpPMHPOBaHUS CAMOCTOSATENILHOTO, KPUTHYECKN MBICISIIErO CIIEIHaINCTA.

JIrobas ¢opma paboThI, TFOOOH METOH, CTPATErHs, UCIIOIB3YEMBIC B
00pa3oBaTeNbHOM  TEXHOJOTMH Pa3BUTHSl KPUTHYECKOTO  MBIIIICHHS
OCHOBBIBacTCS Ha ClieIoBaHUH TpeM (a3am. TepMuH «(pa3a» ykasbBacT Ha
HEYeTKOCTh TPAHMUI] OKOHYAHHs OJHOrO JTala Mo3HaHWs (B OTIHYHE,
HamIpuMep, OT TEXHOJOTHH TPOTpaMMHUpPOBaHHOTO oOyueHms). B ocHoBe
TEXHOJIOTUN Pa3BUTHA KPUTHYECKOTO MBIIIICHHS MOCPEICTBOM UYTCHHS U
MMChMa JISXKHUT 0a30Basi MOIEIh, COCTOAMIAs U3 Tpex (a3: ¢gasza BpI30Ba, haza
peanmzanuu, ¢pasa pedurekcun [1].
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Ha 6aze MOAY COIII Ne 4 r.Hedprekamck Obuta mpoBecHA
JKCIICPUMCHTAbHAS pa0d0Ta MO U3YYCHUIO BIHMSHUS TCXHOJOTHU PA3BUTHL
KPUTHYCCKOTO MBIIIUICHUS HAa YCIIEBAEMOCTh 00YJarOIIUXCs 1Mo Ouonoruu. B
JKCIICPUMCHTE YYaCTBOBAIN 00yJarOIIUECs] BOCBMBIX KJIACCOB, B OJHOM U3
KOTOPBIX OBUI MPOBEJCH TPATUIMOHHBIA YpOK Mo Teme «Bous, smoruu,
BHUMAaHHE», a B JAPYIOM YPOK C HCIIONB30BAHMEM TEXHOJOTHH Pa3BUTHSA
KPUTHIECKOTO MBIIUICHHUS 110 3TOH Ke TeMe.

Pabora Oputa MpoBeneHa B Tpu 3Tama. Ha mepBoM 3Tarme HaMH OBLI
MIPOBENICH YPOK U TecTHpoBaHne. OCHOBHOI IEJBI0 SBISUIOCH BEISBICHIE H
CpaBHEHHE ypPOBHS 3HAHWH OOydJaromuxcs Mo OMOJOTHH IO MPOWICHHOU
TeMe Ha Ha4allbHOM JTalle HCCIIeJOBaHuUs.

dopMupyroluii - 3Tanm  dKCIEPUMEHTa  BKJIOYald  pa3pabdoTKy
KOHCIICKTOB YpOKa. B OMBITHOM Kjacce ypoOK MPOBOAMICS IO TEXHOJIOTHH
pa3sBUTHS KPUTHYCCKOTO MBIIUICHUS, a B KOHTPOJBHON Tpymme ObLIO
OpPraHH30BaHO CTAHJAPTHOC 3aHATHC [0 TPATUIMOHHOMY METOIY.
OCOOCHHOCTh YPOKa, MPOBOJMMOIO B OIBITHOM Kiacce, 3aKidaiach B
HCIIOJI30BAaHUK OJHOTO M3 METOJOB KPUTHUCCKOT'O MBIILICHHUS — KJIacTep.
Kmacrep — 310 rpaduyeckas popma opranmzamuu HHOOPMAINH, KOTIa
BBIJICIIAIOTCS. OCHOBHBIE CMBICTIOBBIC CIMHUIIBI, KOTOphIe (DUKCHUPYIOTCS B
BUJIE CXEMBI ¢ 0003HaYCHUEM BCeX CBsi3ei Mexay HUMH. OH IpeacTaBiseT
coboif m300paxkeHne, CIIOCOOCTBYIOIEe CHUCTEMATH3aMd M 000OIICHHIO
yaeOHoro Marepuana [1].

Ha KOHTpOJBHOM 3Tame SKCIePUMEHTa CPeId OOYYarOIIHXCS 000MX
KJIACCOB COCTOSIOCh TECTUPOBAaHME, YCIEBAEMOCTh MoBbIicHiIach Ha 10%.
DTO CBUAETENLCTBYET O TOM, 4YTO HCIOJB30BAHHE TEXHOJOTHU
KPUTUYECKOT'O MBIILICHHS B OWOJIOTHH, 3HAYUTEIILHO MMOBBINIACT HHTEPEC
YPOBEHb 3HAHUH 00yUarOMIHXCA.
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BJIUSAHUE JIIIYMI' OO0 «I'A3ITPOM TPAHCT' A3»
HA 3KOJIOT'HYECKOE COCTOSIHUE OKPYKAIOIIEN CPE/IbI

l'a3oBasi MPOMBINUIEHHOCTh B HAIIM JHH SBIACTCS BEAYIIMM 3BEHOM
poccuiickoil 5JKOHOMUKH. ['ocynapcTBeHHas 3a/1a4a B 3TOM OTPaciu COCTOUT
B MOBBIILIEHUU 3P PEKTUBHOCTH PabOTHI ra30BOH MPOMBIIICHHOCTH, CHIDKAs
CTETICHB 3arps3HCHUS OKPYIKAIOIIEH Cpelbl, OCHOBEIBAsICH HA HOPMATHBHO-
MPaBOBEIX JOKYMEHTaX.

HeratuBHoe  BO3jeicTBHE  Ta30BOM  MPOMBINUICHHOCTH  HA
OKpYKAIOLIYIO Cpely BOSHMKAET HE TOJBKO B Ipoliecce AOObIYM ra3a, HO U
TIIPH €TO TPAHCIIOPTUPOBKE. B HacTosIee BpeMst CaMbIM PacpOCTPaHEHHBIM
CHocoOOM JOCTaBKM Ta3a IOTPEOHMTEINISIM SIBJISETCS TPAHCHOPTHPOBKA IO
TpyOaM.

TpaHcnOpTUPOBKA ra3a 10 MardCTpalibHBIM Ta30IPOBOAaM BHOCHT
HaMOOIBIINI BKJIA]] B 3arps3HEHIE aTMOC(EPHOTO BO3IyXa IO CPABHEHUIO C
OCTaJIbHBIMU CCKTOpaMu ra3oBoi MTPOMBIINIIICHHOCTH. B HaCTOsAIIEC BpeMA
CaMBIM PAacIpPOCTPAaHEHHBIM CHOCOOOM JIOCTaBKM Ta3za IOTPEOUTEIIM
SIBJISIETCSI TPAHCIIOPTUPOBKA TIO TPyOaM.

l'azorpancnopTHOE TIPEIPUATHE OCYIIECTBIISCT BEIOPOCHI
3arpsI3HSIIONIMX BEUIECTB B aTMoc(epy: YIJIeBOJOPOJbl, OKCHJ YIJIepoJa,
OKCHIBI a30Ta, OOpa3yloIiuecs B KaMmepe CropaHus Tra30TypOWHHOH
YCTaHOBKM KOMIIPECCOPHOM CTAaHIUU, IUOKCUA cephl U np. Ilepeunciensele
BBIOPOCHI XUMUYECKUX BEIIECTB, CBOIO OYepelb, SIBIIAIOTCS BEIICCTBAMH, B
OTHOILIEHUU KOTOPBIX MIPUMEHSAIOTCS MEDPBEI rocyAapCTBEHHOIO
perymupoBaHHs B OOJIACTH OXpaHBl OKpPYXKAIOMIEH Cpelbl, COIIACHO
MIePEeYHIO.

ITo 3akmroueHusm ['puHINCa, BIMSHHUE Ta3a HA OKPYXKAIOIIYIO CPEIy
HabupaeT MacmITaOHbIE 000POTEHI.

Ha ceropHsmHmil [eHp BCEX CTpaHAX PETyIUPYETCs BRIOPOCH METaHA
BBHUY TOT'O, YTO OH ABJIACTCA MAPHUKOBBIM I'a30M, BBIJICIIACMBIM B 6OJ'IBIHI/IX
KOJIMYEeCTBAX TMPH pa3HBIX BHJAX JCITEIBHOCTH dYeloBedecTBa. [lo
TOoKa3aTessM TII00ambHBIX BEIOpOCOB MeTaHa 44% OT oO0IIero KoJndecTBa
HedTH, 25% - Ha NMOOBIYY, TPAHCIIOPTUPOBKY H MEepepaboTKy MPHUPOTHOTO
ra3a u 31% - Ha DOOBITY yTIs.

ITAO «Tla3mpom» SBASETCS KPYMHOHM KOMIIAHWUEH B  Tra30BOM
npoMbinuieHHOCTH Poccuu.  OCHOBHBIC —HAmNpaBJCHUS  JICSITEIBHOCTH
rI100abHON YHEPTETHIECKON KOMITAHUH: TEOJIOTHYecKast pa3BeaKa, J00bda
MPUPOJHOTO ra3a, TPaHCIOPTUPOBKA rasa, XpaHEHHE, mepepaboTKa rasa,
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ra3oBOro KOHJEHcaTa W He(TH, pealu3alus B HCIOJIB30BaHUHM Traza B
KauyecTBE TOIUIMBA, NPOW3BOJCTBO M COBIT TEIUIOBOH W 3IIEKTPHYECKOM
SHEPTHUH.

OOBEKTOM HCCIIEAOBaHUS SIBISICTCS JIMHEHHO IPOM3BOACTBEHHOTO
yIOpaBJIeHUS MarucTpanbHBIX TazompoBogoB OOO «la3mpom TpaHCTasy,
OCYLIECTBIIIOIETO CBOK JEATENBHOCTh Ha TeppuTopuu Poccuiickon
Denepanum.

KomrmpeccopHast craHIus pecTaBsieT co00i KOMIUIEKC COOPYKEHHH
¥ 000pyIOBaHUH I KOMIPIMUPOBAHUS M OYHCTKH IPHPOIHOTO Ta3a MpH
ero 700bI4e, TpaHCIOpTHPOBKe U xpaHeHun. KC urparot Bexyuyo pons B
TPaHCIIOPTHPOBKE Ta3a MO TPYOONPOBOIY, C MX IOMOINBIO PETYIHPYETCS
peXHM paboThI Ta30MPOBO/A B ClIydae KoyebaHuii noTpeOneHus rasa.

[o marueM [TAO «["a3mpom» - HarOOJBINIAs YaCTh BAJIOBBIX BEIOPOCOB
BPEIHBIX BELIECTB MPHUXOAUTCS Ha OOBEKTHl TpaHCIOpPTa Tasa, YTO
MOATBEPXKIAIOT TaHHBIC U3 TAaONUIpB! |: 3HAYUTETHHO OOJIBIIOE KOJIMYECTBO
BBIOPOCOB OT TPaHCIOPTUPOBKH Ta3za Mo TPyOOIpOBOJaM B OTIMYHE OT
IPYTUX HaINpaBIeHUH NesATeNbHOCTH KommaHuu. B 2018 BBIOpoCH oOT
TPaHCIIOPTUPOBKU Taza yBenuwuwiauch Ha 11,32 %. Poct 3arpssustomux
aTMoc(epy BemecTB 00yCIOBIEH YBEIMUCHHEM 00beMa TPaHCIIOPTUPOBKH
MPHUPOAHOTO rasa.

Ham ananu3 eme TOTOBUTCA, HO TIO JaHHBIM BBIAYCKHOW
KBaJTHM(DHUKAIIMOHHOW paboTel XapHUTOHOBAa, MBI MOXKEM IPOCMOTPETH
PE3yJIBTATHI O BBIOPOCAX 10 aHAIM3Y BO3/yXa.

Tabauua 1. lunHaMuka BaJoBbIX BLIOPOCOB B aTMOCGepHbIi
BO3AYX 10 BUAaM ocHOBHOII aesiteibHOCTH [TAO «T"azmpom» 3a 2014-
2018 rr., TBIC.T.
Bupg 2014 2015 2016 2017 2018

JIEATEILHOCTU
JloObIva rasza 137,65 131,05 126,75 135,30 135,35
Tpauncnoptuposka | 1492,61 | 1520,37 | 1564,34 | 1648,55 | 1683,16
rasa
Tloazemuoe 22,66 17,38 20,57 22,34 23,69
XpaHEHHUE Ta3a
ITepepaboTka 174,12 161,08 160,14 137,18 141,45

TIpourie BuabI 5,63 6,55 7,30 7,70 7,76

JCATCIIBHOCTH

OcHOBHBIE BBIOPOCHI 3arps3HSIOMUX aTMOC(EpPHBI BO3MyX BEIIECTB
(manmee — 3B) OT ra3oTpaHCHOPTHHIX MPEANPUATHNH — ITO, MPEXKIE BCETO
MeTaH, OKCHJ] YTJIepo/a, OKCHIBI a30Ta, 00pa3yroIuecs B KaMepe CropaHust
ra3oTypounHoi ycranoBku KC, nnokcun cepsl u mip.
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Tabumna 2. Beiopocsl B aTMocdepHbIii Bo3ayx ITAO
«Tazmpom» B 2018 1.

11AO «l'aznpom»
3azpazuawuiee éeutecmeo | Konuuecmeo évlopocos, IIK, mo/m®
molc.m
Meran (CH4) 1365,14 7000
Jlnokcun yriaepona (COy) 365,30 2000
Oxcuj azora (NOy) 183,72 185
Juokcu cepol (SO) 56,50 65
['pynna npoyux BelecTs 20,56

Vcxons u3 maHHBIX TaONHUIl, B OTOOPAHHBIX MPOOAaX HET MPEBBIIICHUE
0 ycTaHOBJIEeHHbIM HopMmaTuBam I[IJIK. JesaTenbHOCTh 1O  OXpaHe
OKpy>Karolen cpenbl He(Tera3o100bIBAIOIIIMMHI NpEaIPUATUAMHA
OCYIIECTBIIIETCSI COTJIACHO pa3paboTaHHOMY IUIaHY MPUPOTOOXPAHHBIX
MEPOIIPUATHUH.

Jus  ynmydmieHWs — TOKasaTenedl B 00JacTH  9KOJIOTHYECKON
6e3onmacuoctr KoMnaHus MOCTOSHHO COBEPIIICHCTBYET OM3HEC-TIPOIIECCHI B
paMKax CHUCTEMBI 3KOJOTMYECKOTO MEHEIKMEHTa U B3aUMOJICHCTBYET C
3aMHTEPECOBAHHBIMM CTOpOoHaMH. «['a3mpom HedTh» TMOCIEA0BATEIHHO
MIEPEXOINT OT pean3alliil MEPOIIPUATHH M0 YCTPaHESHUIO yiiepOa K OleHKe
MOTEHIIMATBHBIX ~ JKOJIOTHYECKMX PHCKOB M  BHEIPEHHUI0O Mep IO
peaynpexaeHUIO HETaTHBHOTO BO3JICHCTBHS MIPOU3BOJICTBEHHOM
JIESITEIbHOCTH Ha OKPY)KAIOIIYIO CPELy.

Jlureparypa

1. Okomormueckuiéi order I[IAO «l'asmpom» 3a 2018 ron
[DnexTponnsrii pecypc] — / Caiit [TAO «["a3mpom»: — Dnektpon. gaH. URL:
https://www.gazprom.ru/f/posts/72/692465/gazprom-environmental-report-
2018-ru.pdf, crobomubIii. — 3ari. ¢ skpana. — SI3. pyc. ara oOpaieHus
05.04.2022.

2. Kax TpaHCHIOPTHPYIOT HPHUPOJHBINA Ta3 [DJIeKTpOHHBIA pecypc] —
Onektpon. maH.  URL:  http://www.gazprominfo.ru/articles/natural -
gastransportation, cBOOOIHBIN. — 3ard1. ¢ 3kpana. — S3. pyc. Jlata obparienus:
06.04.2022.

3. O I'aznpome [DnextponHsIi pecype] — / Caiit ITAO «["a3npom» —
OnekrpoH. naH. URL: https://www.gazprom.ru/about/, cBoO0oaHBIH. — 3ari. ¢
sKkpaHna. — 3. pyc. Jlata oopamenus: 06.04.2022

4. Enunas cucrema ra30CHa0KEeHUSI. TpancnoptupoBka
[DnexTponnsrii pecype] — / Caiir I[TAO «"aznpom» — Dnekrpon. naH. URL:
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3ari. ¢ skpana. — 3. pyc. Jlata odpamenus: 06.04.2022

5. HamuonaneHblil McciaemoBaTenbckuil TOMCKUI MOTUTEXHIUYCCKUIA
MHCTUTYT [DnekTpoHHbIi pecype] - / Caiitr TIIY - Dnekrpon. man. URL:
TPU249465.pdf / cBoboaHbIif. - SI3. pyc. Jlata obpammenus: 07.04.2022
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T'PABUMETPUYECKHU METO/I UCCJEJIOBAHHUS ITPOB
BOJIbI 1JIsA ONPEJAEJIEHUA HEOTEITPOAYKTOB

OxpaHa BOAHBIX PECYpPCOB OT 3arpsA3HEHHUs, HMX PALUOHAIBHOE
WCIIONIB30BaHUE — OJJHA M3 BAXKHEHIIINX COBPEMEHHBIX IIPOOIeM, TPEeOYIOIIIX
6e3oTnararenbHOro penieHns. Heo6xoanuMocTs yCUiIeHHs Mep 110 KOHTPOJIIO
KadecTBa BOJHOH Cpenabl, IMOWCKY HamOonee 3(PQPEKTHBHBIX METOIOB
OTpeNieNleHus] 3KOTOKCHKaHTOB Bce octpee. CormacHo c¢r.30 Bognoro
kojiekca P® Ne 74-03 o1 03.06.2006 T, B 11€711X CBOEBPEMEHHOTO BBISIBICHUS
U TPOTHO3MPOBAHHUS PA3BUTUS HETAaTHBHBIX IPOIECCOB, BIMAIONINX Ha
Ka4eCcTBO BOJBI U COCTOSIHHE BOJHBIX OOBEKTOB, TOJDKEH OCYIICCTBIATHCS
MOHUTOPHHT MOJ3EMHBIX BOJI, ITOBEPXHOCTHBIX BOJIOEMOB, COCTOSIHUS
OeperoB u JHa BOTHBIX 00BEKTOB U BOAOTOKOB.

B macrosiiee Bpemsi Bce BO3pocCia aKTyaJlIbHOCTh M3YyUEHHUS] METO/I0B
MOHHUTOPHHTA HeTepoayKTOB B Boze. s ux onpenenenus B Poccnn u 3a
PyOeKOM NMPUMEHSIOT P AHATUTHIECKUX METOJIOB, TIO3BOJISIONINX CYIUTh
00 oOmeM coJepikaHWH YTIIEBOJOPOIOB HE(TIHOTO MPOHUCXOXKACHHS B
pasNMYHBIX posia BOJOEMAax M MUTHEBOM Boae. OmHUM n3 3(GQEKTUBHBIX
METOJIOB MPHU3HAH TPAaBUMETPHUECKUNA MeTOI aHaau3a nmpob Boasl - [THI ©@
14.1:2.116-97 (®P.1.31.2007.03793), kOTOpBIi OCHOBaH Ha W3BJICYECHUH
HEQTENPOAYKTOB M3 aHAIM3UPYEMBIX BOJ OPTaHUYECKHM DPACTBOPHUTEIEM,
OTJENICHUH OT TMOJIIPHBIX COEAMHEHMH JAPYrMX KIJIAcCOB KOJIOHOYHOM
xpomarorpadueii Ha OKCHIE aTOMHHHS M KOJMYECTBEHHOM ONpEACICHUN
TrpaBUMETPUUECKUM METOAOM. [lnana3oH u3MepsieMbIx koHueHTpauuii: 0,30
— 50,0 mr/am3. TTorpemHocTs MeToaukH Tipu P=0,95 ( £6, %): 25 — 28% (mns
npupoAHbIX Boa), 10 — 35% (it CTOYHBIX BOJ).

B wactrOCTH, Ha Tepputopuun JIITYMIT OOO «I"aznpom Tpancrasy s
obecrieueHns: MOHMTOPHHIa KadecTBa CTOYHOW BOZABI BOJABI OTOOp NpoO
ocymiectBisiercst B coorBeTcTBHM ¢ [OCT 31861 «Boma. O6mmme TpedoBaHus
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k otbopy mpoo» (I'OCT 31861-2012. «MeXrocynapCTBCHHBIH CTaHAAPT.
Bopma. O6ume tpeboBanus k ordopy mpobd» (IIpukas Poccranmapra ot
29.11.2012 Nel513-ct)). s cpaBHEHUS aHAIU3UPYIOTCS IPOOBI: CTOYHOIA,
CTOYHON OYHIICHHOW, NPUPOJHON MOBEPXHOCTHOW (¢ TOukH cOpoca
CTOYHBIX BOJI, HWKE U BBIIIE TOYKH cOpoca Ha S0M).

I'paBumeTpudecknii MeTox aHaiau3a Npo0d BOABI HA COJAEpKAHUE
HE(TEPOIYKTOB OCHOBAH HA TOYHOM M3MEPEHHH MAacChl ONPEAEISIEMOTO
KOMITOHEHTA, BBIJICJICHHOTO B BHUJIE COCIAMHEHHUS! M3BECTHOTO COCTaBa WIIU
JIEMEHTapHOM BHJE. BrineneHue HeTenpoayKTOB MPOBOISAT METOIAAMHU
HCTIapeHUs, OTTOHKH, CyOIUMaIU1, OCaXKICHUS HCCIIelyeMOTo BEIIeCTRa.

Hamnbomnee BakHOe 3HaueHWe, IS aHalIW3a CTOYHBIX BOJ Ha
coJiep)kaHie HEePTEHNPOJYKTOB HMMEET METOJ| OCAXKICHUS, NPH KOTOPOM
oTpenemsieMblit JJIEMEHT 0CaXIafoT B 1570 ( Kakoro-imobo
TPYZHOPACTBOPUMOI'O  COCOMHEHMs (MM BBIJCISIOT B CBOOOIHOM
COCTOSTHHMM). BBImaBmmii ocaloK OTAEIAIOT (UIBTPOBAHHEM, TIIATEIHHO
IIPOMBIBAIOT, MPOKAIMBAIOT (WM BBICYIIMBAIOT) U TOYHO B3BeIIMBaioT. [lo
Macce ocagka M ero (OopMyJe pacCUMTHIBAIOT COJCpKaHHE B HEM
OMpeneIsieMoro 3JeMeHTa U BBIPAKAIOT COAEP)KaHHE 3TOTO 3JIEMEHTa B
rpaMMax HJIM IPOLEHTaX OT HAaBECKH.

JlaHHbIl MeTOJ MMeeT M HEAOCTATKU: TIPAaBUMETPUUYECKUN aHaJINU3
JutTeNneH (IPOJOJDKUTENIBHOCTE OT HECKOJBKHX YacOB JI0 HECKOJIBKHX
CYyTOK) M TpyIOEMOK, II03TOMY €ro HCIOJB3YIOT B OCHOBHOM Kak
apONUTpaKHBII METOI.

I'maBHBIM JOCTOMHCTBOM METOJIa ABJIACTCA TO, YTO FpaBI/IMeTpI/I‘IECKI/Iﬁ
aHanu3 HawuOoyee TOYHBIM, HAJIEKHBI M IOCTOBEPHBIH W3 XHMHYECKHX
METOJIOB aHaju3a, €ro XapakTepUCTUKU: npenen obHapyxkenus — 0,1%;
paBWIBHOCTE — 0,2 OTH.; ”HPOPMATUBHOCTH 17 OHT.

Takum o00Opa3oM, TpaBUMETPUYECKHE METOAbl IPUMEHSIOT s
pasiesieHNs BELECTB, aHAIN3a ATAIOHOB ISl (PU3NKO-XHUMHUUECKUX METOJIOB
aHaJn3a, OTPE/IeICHUS COCTaBa BEIIECTB.

Jlutrepartypa

1. "Boansiit kogekc Poccuiickoit denepanuun” ot 03.06.2006 Ne 74-D3

2. TOCT 31861-2012 BOJA. O6mue tpeboBaHus kK oTOOpy Mpod
On.pecypc. pexxum nocryma: https://docs.cntd.ru/document/1200097520
(mata obpamenus: 20.03.22).

3. Odpyros 10.C. — Dkonorndeckue aHaiu3bl MU pa3iuBax HEPTH U
HepTEeNPOaYKTOB: MpakTHdeckoe pykoBoacTso / FO.C. Ipyros, A.A. Poaus.
— M.:/ JIabopatopwus 3nanui, 2020. — 273 c.

4. TIHJ @ 14.1:2.116-97 (®P.1.31.2007.03793) // Dn.pecypc. pexum
nocryna: https://docs.cntd.ru/document/1200066876 (mata oOpatieHus:
20.03.22).
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BBIAEJIEHUE BUOJIOTUTYECKHN AKTUBHBIX BEIIIECTB U3
CYXUX JEKAPCTBEHHBIX PACTEHUI

B Hacrosmee Bpems Oouiplioe BHUMaHHE YAESECTCS HCCIEIOBAHHIO
CTPYKTYPbI U CBOMCTB OMOJIOTHYECKH aKTUBHBIX BEIECTB.

buonornueckn aktuBHble BemectBa (BAB) — 3To XuMuYeckue
BEIIlECTBA, 00JIaAat0INe BRICOKOW aKTHBHOCTBIO K OTPEISIEHHBIM TPYIIIIaM
OPTaHM3MOB WJIM K ONpENEeNEHHBIM TpyIIaM KJIETOK IIpH Majoi
KOHIIEHTpAIUH.

@dnaBOHOMIBI — ATO OJHA M3 HambOoJee PACHPOCTPAHEHHBIX TPYII
NPUPOJHBIX U NONU(PEHONBHBIX coeArHeHn. OHU y4acTBYIOT BO MHOTHX
mpolieccax, KOTOpbIE NMPOTEKaloT B OpraHu3Me deioBeka. DIaBOHOMIBI
o0nagaroT AQHTHOKCHUIAHTHBIM, KPOBOOCTaHABIIMBAIOIIUM,
NPOTUBOBOCHANUTENbHBIM  JieiicTBussMu  [1].  Taxxke  ¢aBoHOUABI
YMEHBIIAIOT JIOMKOCTh W IPOHMIIAEMOCTh KalMJULIPOB M yIy4IIAIOT
Hporecchl 0OMeHa.

Jnst xaxmoro kinacca ()IaBOHOWAOB CYIIECTBYIOT creluduieckue
peareHTbl, IpU B3aHUMOJCHCTBHM C KOTOPBIMH 3KCTPAKTHI (DIaBOHOUIOB
MEHSIOT CBOE OKpamnBaHue. B cBs3W, ¢ yeM HaMu OBIIO TPOBENEHO HMX
KadeCTBEHHOE ornpeneseHne B MyCTBIPHUKE OOBIKHOBEHHOM
(Leonurus cardiaca L.) u xreBepe myrosom (Trifolium pratense O.) [3].

Jnst u3BnedyeHus: (GpaaBoHOMIOB 3 T' ChIpbS MOMECTHIM B KOJIOY U
nobasmnu 30 ma 70%-oro stmioBoro cnmpTa. CoeguHWIM C 0OpaTHBIM
XOJIONMWJIPHUKOM W HarpeBajd Ha BOJASHOW OaHe B TeueHune 30 MHUHYT ¢
MOMEHTA 3aKHIIaHUs CITUPTA B KOJIOE.

ITocne oxnaxgeHUst SKCTPAKT OTPHUIBTPOBAIM depe3 OyMaKHbIH
(UIBTP M POBEJH Ka4yeCTBEHHBIE PEAKIK Ha (pIaBOHOM/BI: INAHUIUHOBAS
npoba, peakiys ¢ XJIOPUAOM ATIOMUHHMS, peakius ¢ xuopuaoM xenesa (111)
[2].

Ilpn mnpoBeneHMHM IMAHMIMHOBOW IIPOOBI TPH B3aHUMOJCHCTBHM
(h1aBOHONIOB C KOHIEHTPHPOBAHHOW COJISTHOM KHCIIOTOW M IIOPOLIKOM
MarHus (hJIaBOHOIBI M (hITABOHOHBI 00Pa3yIOT KOMIIJIEKCHI, OKPAIIICHHBIE OT
PO30BOTO O KPacHOTrO IBeTa, a (IaBOHBI — KOMIUIEKCH, OKpAIICHHbIC B
TEMHO-OPAHXKEBBIN LIBET C KPACHBIM OTTEHKOM.
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[pu B3auMoeiicTBUM SKCTPaKTa (HIIABOHOUIOB C PACTBOPOM XJIOPHIA
xenesa (111) mosBiseTcss okpammBaHue OT 3€JIEHOTO 10 KOPHIHEBOTO IIBETA.

JlaHHBIMU peakiusIMH I0Ka3aHO Hanuuue (IaBOHOB U (DIaBOHOIIOB B
9KCTPAKTE TPABbI MYCTHIPHUKA OOBIKHOBEHHOT'O U KJIEBEpa JyTrOBOTO.

HaGumo1aemoe okparimBanne

Hanvenosanue KauecTBeHHast peakuus
JkeTpakta [uanuauHoBas Peaxrus ¢ AlCl3 Peaxrus ¢ FeCls
mpoba
OKCTpaKT TémHo-opanxeBoe XKénroe 3enénoe
MYCTBIPHHUKA OKpallMBaHKe C OKpaIlMBaHUe OKpaIINBaHNE
OOBIKHOBEHHOTO | KPAaCHBIM OTTEHKOM
DKCTpaKT
KJIeBEpa Kpacnoe JIumonHO- Kopuunesoe
JIyTOBOTO OKpalBaHue xEnToe OKpaIllMBaHUE
OKpalrBaHHe
Jlureparypa

1. Konomnea, M.M. ®apmakorHosusi: NpUpOIHBIE OHOJIOTHYECKH
aKTUBHBIE BelecTBa, — MuHCk, 2004, — 154 c.

2. Kopyabkun, J1.1O. ITpupoansie ¢naBononast, — HoBocubupck, 2007.
-232c.

3. O6yxoB A.H. JlekapcTBeHHBIC PAacTCHHS, ChIPhE U TPEHapaThl, -
Kpacnonap, 1992. — 298 c.
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MCCJIEJOBAHMS BO3JEACTBUS BBIBPOCOB
MNPEAIIPUATHA AO «BbA3» I'. BJIAT'OBEINEHCK PECITYBJIMKHA
BAIIKOPTOCTAH HA ATMOC®EPHBINA BO3YX

Oxpana aTMOc(hepHOTO BO3IyXa - KIIoUeBas mpodieMa 0340pOBICHUSL
OKpY KalolIed IpUPOJHOH cpenbl. ATMOC(EPHBIH BO3AyX 3aHUMaeT 0coboe
MOJIO’KCHUE CPEU IPYTUX KOMITOHEHTOB Onocdepsl. [Bapranos 2010].

Bnusnue wenoBeka Ha armocdepy CTaHOBHUTCS Bce TIIIyOxke, Bce
MHOTOIpaHHee. JTO CTajo HE TOJbKO HAyYHOH, HO U TOCYIapCTBEHHOM
npo6uemoii [besyrnas, Usnesa, 2003].

3arps3HEHHE BO3[yXa, MpPEACTaBiAIomee Ooliee SBHYIO H CKOPYIO
YTPO3y 3I0POBBIO JIFOJICH, CBA3aHO C MOMaJaHHeM B aTMoc(epy TOKCHHOB,
KOTOpBIE BHIPa0ATHIBAIOTCS B HEKOTOPBHIX NPOU3BOJCTBEHHBIX MpOLECCax
[/Tazapes, 1996].

[IpennpusTus, 3aHUMaroIKecs nepepaboTKOM pya YePHBIX U I[BETHBIX
METAJUIOB, SIBJISIOTCS OJHUAM U3 TIIaBHBIX (PAKTOPOB 3arpsI3HEHUS IPUPOTHOMH
cpeasl BO MHOTHX NPOMBINUIEHHBIX ropofax Poccum u Mupa B IIEJIOM.
HawnGonpmmit Bpex oObeKTaM OKpYy)KaloIled cpefsl B JIAHHOW OTpaciH
MPOMBIIIJICHHOCTH 00€CIeUNBaIOT TEXHOTEHHbBIE BEIOPOCH B BO3AYIIHYIO U
BOJHYIO cpeny oOT paborarommx npeanpustuil [Owimmnmos, 3WHOBBEB,
Prxos, 2003].

3TO cTajmo OCHOBOH Ml HWCCICHOBAaHHS BO3ICHCTBHA BBHIOPOCOB

npeanpusitud AO «bA3» r. brarosemenck Pecniybiuku bamkoprocran Ha
atMochepHbiid Bo3ayX. AO «biaroBemeHcKuil apMaTypHBIA 3aBOJ» - OJUH
n3 KpynHeHmmx B Poccum 3aBOJOB TO BBITYCKY TpPyOONpPOBOAHON
apMarypsbl.
OcHoBHBIM BuAOM JestenbHOCTH AQO «bmaroBemeHcKknil apMaTypHBIN
3aBOJ SIBIISIETCS MPOM3BOJACTBO IMPOMBIIIJIEHHOW apMaTypbl MO MOJHOMY
TEXHOJIOTHYECKOMY ITUKJIY — OT BBIIUIABKH HCXOJHOTO CBIPBS (CTanm) 10
CcOOpKH, WCIBITAHUA W  KOHTPOJS KadecTBa TOTOBOTO  H3JCIUS
TpyOOIPOBOIAHOI apMaTypbl W3 YIJIEPOIHCTHIX, HHU3KOJETHPOBAHHBIX H
HEpXKABEIOIUX CTalell ¢ AUaMeTpPOM YCIOBHOrO mpoxoga ot 25 mo 800
MIJIJTIMETPOB.

B HacTosmiee BpemMs Ha JaHHOM MpeAnpusaTHH umeercs 167
MCTOYHHKOB BBIOPOCOB 3arpsA3HSIONINX BEIIECTB B aTMOC(Epy, B TOM UHCIIE
153 opraHusoBaHHBIX u 14 HeopraHu3oBaHHBIX. B armocdhepy oT
HCTOYHUKOB HPEATPHUATHS ITOCTYNAIOT 47 3arps3HIIOMNX BEIIECTB, B TOM
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yucne 29 ra3oo0pa3HbIX U KUIKUX, U 18 TBepabIX, oOpasyromue 15 rpynn
BelecTB, o0nanaomux 3G HeKToM KOMOMHUPOBAHHOTO BPEIHOTO JIEHCTBHSI.
OTt60p mpob BO3myXa, AT ONMPEACICHUS TAKUX SJIEMEHTOB KaK, OKCH
xenesa, Maprasemna, okcuaa xpoma (V1) ocymecTBisics crocobom
3alOTHCHHUS COCYHOB OTpaHWYEeHHOro oO0vema Ha Tepputopun AO
«bnaroBemeHcknii apMaTypHbIi 3aBo1y. JlanpHelnii aHainu3 oToOpaHHo
poOBI TPOBOAMIIOCH B CAHUTAPHO-TIPOMBINUICHHOH JlabopaTopuu mpu AO
«bIaroBemeHCcKuil apMaTypHBIA 3aBOI.
PesynpraTel HCCEOBaHUS OKCHAA JKENe3a, MapraHia M OKCHIA
xpoma (V) mpezcrasiens! B Tabiume 1.
Tabmuma 1
Pe3ynbTaThl HCCIeI0BaHMS OKCUIA Kele3a, okcuaa xpoma (V1) u mapraniia
B COCTaBe aTMOC()epPHOro BO3/1yXa

CymMapHsIit CymMapHbIit
3arpasusonee I Kc/c Knace BBIOpOC BBIOpOC
BEILECTBO N | OmacHocTH
HanMeHoBamie MI/M BEIIECTBA BEILECTBA
2019r. mr/m3 2021r. mr/m3
1 2 3 4 5
Kenesa oxcun 0,040 3 0,15627 0,19761
Xpom (V1) | 0,002 1 0,00022 0,00020
OKCH/JT ! '
Mapraner 0,010 2 0,00847 0,00647

Kax BuIHO M3 TaOMUIBI, cyMMapHBIH BeIOpoc okcraa xpoma (V1) He
U3MEHHIICS, JaK€ HE3HAUYHMTEIbHO YMEHBIIMICS W 3TO 3HAYCHHEC HE
npesbimaeT [IJIK .. BbiOpoc MapraHia, HE3HAYUTEILHO YMEHBIIHIICS
(6sum0 0,00847 mr/m®, a cramo 0,00647 mr/m®), naHHOE 3HAYEHUE He
npesbimaeT [TJIK. B maHHBIX cymMMapHOTO BBIOpOCa OKCHIa Jkere3a 3a 2019-
2021 r. HaOdrOmaeTCs YBEIMYCHHWE KOHIEHTPALMM W 3TO 3HAYCHUE
npesbrmano [1JIK c¢/c moutu B 5 pa3 B 2019 roxy u 4 pasza B 2021rony.

AHanu3 jxeie3a, B COCTaBe HCCIEeIyeMON MpoObl BO3Iyxa, MOKa3aj
KOHIICHTPAIUIO, IPEBHIIAONINE YCTAHOBICHHBIC HOPMATUBHBIC 3HAYCHUS B
5 u B 4 paza. OT0 CBA3aHO HA MPAMYIO C ACSITEIbHOCTHIO Tipeanpusitus AO
«brmaroBemeHCKU apMaTyPHBIH 3aBOI» IO IPOU3BOJICTBY TPYOOIIPOBOIHOM
apMaTypbl U3 YIIEPOIUCTHIX, HU3KOJCTUPOBAHHBIX U HEPIKABCIOIINX CTAJICH.

Jlutepartypa
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9KOJOI'MYECKOE COCTOSAHUE PEKUA BEJIAA
BJATOBEIIEHCKOI'O PAMOHA
PECIIYBJIMKH BAIIKOPTOCTAH

K ocHOBHBIM WCTOYHHMKAM 3arpsi3HEHUs peku bemas oTHocATCS
pa3HOOOpa3HbIe CTOYHBIE BOJBI, MOBEPXHOCTHBIM CTOK C 3arpsi3HEHHBIX
TEpPUTOPUIL, a TAK)KE CBAJIKH, BOAHBIN TPAHCIIOPT M BO3AYIIHBIE BEIOPOCHI.

IIpy >TOM 3HAYMTENBHYIO POJb B 3arps3HEHWH BOIBI WIPAECT
MIPUMEHEHHE B CEJIbCKOM XO3SIIICTBE Pa3JIMYHBIX CPEJCTB 3aIIUTHl PACTCHUN
U yI0OpeHnii —KaK OpraHMYeCcKux, TaK ¥ MUHEepanbHbIX [1].

HanOonee 3HaYMMBIM HCTOYHUKOM 3arps3HEHUs BOAbl pexku bemnas
SIBIISTIOTCSI OBITOBBIE CTOYHBIE BOJBI C MIPOMBIIIJICHHBIX TPEATPUATHI.

Hamu mnpoBeneHsl HCCIEOBaHUS HAa XUMHYECKHH COCTaB BOJBI
n3ygaemoro Bomoema (peku bemas) Bomme u Hmke crokoB AO «BA3»
(Tabmn.1)

Tabmumal.
Xumuueckuii ananan3 Boasl pexu besas 3a 2022ron

ITokazaTens Enununa Berrmie Huxe HopmaTtusst
KauecTBa BOJBI | W3MepeHus | cOpoca cOpoca | KauecTBa BOJBI
AO AO IIIK
«BA3» «BA3» CanlluHy
MT/TT

pH en.pH 8,2 8,3 6,5-8,5

XIIK mr/om3 20,3 21,5 30

BIIK MrOz/am3 1,3 1,5 4

X10pua-HoH Mmr/om3 70,3 74,7 300
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Cynbdat-uon mr/am® 90 180 100
AMMOHUI-UOH mr/am® 0,2 0,1 0,5
Hurpur-uon mr/am® 0,04 0,23 0,08
Hurpar-uon mr/am® 52 6,1 40

XKeneso obiee mr/am® 0,1 0,11 0,1

Hedrenpoaykr Mmr/am3 0,05 0,05 0,05
Bl

docdar-1oH Mmr/am3 0,2 0,4 0,2

Xpom Mmr/am3 0,01 0,01 0,01

B BecenHell mepnos coaepKaHUe XUMHUECKUX JIIEMEHTOB J0 CTOKOB
AO «bA3» HaxomsTca B mpeaenax IOMYCTUMOM KoHUeEHTpanuu. Hibke
CTOKOB HAONIOMAIOTCS W3MCHCHHS, IIOBBINIACTCS COJCPKAHWE WOHOB
cynmbdarta (mpepbrmaet [1JIK moutn B 2 pasa), ¢ocdara (moBsIIcHHE B 2
pasa), Hutpura (yBenudeHue 35pas).

HurpartHble nOHBI 00pa3yroTCs B BOJIE, TJIABHBIM 00pa3oM, B pe3yJibTaTe
Pa3JI0KEHUS] MOUCBUHBI M OCJIKOBBIX COCAMHEHHUI, KOTOPHIC MOMAJat0T B HEE
CO CTOYHBIMHU XO3SHCTBEHHO-OBITOBBIMU. CyJib(haThl 4aCcTO BCTPEUAIOTCS B
MPUPOAHBIX Bojaax. [lomamaroT OHM B BOAY B pe3yJIbTaTe 3arps3HEHUs CO
CTOYHBIMH BOJAMH KOMMYHAJBHOTO XO3SHCTBA M CEIBCKOXO3SIMCTBEHHOTO
mpousBonacTBa. CoenmHeHHst ¢ochopa TOCTYHarOT B BOJOEM MpHU
OUOJOrU4eCKON OYMUCTKE CTOYHBIX BOA [2].

Croku ¢ brmaroBemeHCKOro apMaTypHOTO 3aBOJa 3arpsi3HSIOT Kak
MMOJI3eMHBIC, TAK W TIOBEPXHOCTHBIC BOJBI. 3arps3HEHHE IMOI3EMHBIX BOJ
MIPOUCXOIUT B pe3ysbTaTe QIIBTPAIlUN U3 XPAHWIHI] (OTCTOWHUKOB). DTO
BBI3BIBAET CEPHE3HYI0 TPEBOTY, T.K. MOJ3EMHBIE BOJbI MHUTAIOT KOJOJIIBI,
BO7103200pbI, COOOIIAOTCS ¢ OTKPHITHIMU BOJIOEMaMHU.

OneneHo kadecTBO BOAbl pekn bemas myrem cpaBHerms c¢ I1JIK
THAPOXUMHUYECKHX TIOKa3aTellel KauecTBa BOJIbI BhIme 1 Huxe 500 M copoca
crounbix Bog mpexnpustHeM AO «bA3y». BeiiBieHo, uTo Habmogaercs
npessimenue [TJIK mis Takux mokaszareneit, kak XIIK, BIIK, cyiabdaT-noHb
Y B3BELIEHHBIE BEILIECTBA. DTO O3HAYAET, YTO CTENEHb OUUCTKU CTOYHBIX BOJI
IocJie a3pOTEHKOB U OMO(HIBTPOB HEYIOBIETBOPUTENbHA. B a’spoTeHKax
HaOoMal0TCsl OYypPYHBI, YTO TOBOPUT O HEOOXOIMMOCTH 3aMEHBI CHCTEMBI
a’palyy, TaKk Kak HepaBHOMEpHas II0a4ya BO3yXa B a3POTCHKH MIPUBOIHT K
YXYALIEHUIO KaYeCTBa OYUCTKH U JIMIIHEMY pacxoy Bozayxa. ConepikaHue
XJIOPUII-UOHOB, (ocPaT—HOHOB, CYXOTO OCTAaTKa, HUTPAT-HOHOB HE
TPEBBINIACT HOPMHUPOBAHHBIX 3HAYCHMUH [ 3].

Jus  Toro, 9TOOBI  YMEHBIIUTH  COJAEpKAHHWE  TIOKa3aTeleH,
npesbimatomux [TJIK u3 cTOYHBIX BOJ HCHONB3YIOT THAPOMEXaHUYECKHE
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MpoLecchl (IEpUOANYECKUE U HETIPEPHIBHBIE), POIIE)KUBAHKUE, OTCTAUBAHUE
(TpaBUTanIOHHOE U IICHTpOOexkHOe), (uiapTpoBanue. BriGop Meroma
3aBHCUT OT pa3Mepa YacTHUI[ MPUMECEH, (PU3MKO-XMMUYCCKUX CBOWCTB U
KOHIICHTPAI[UH B3BEIICHHBIX YaCTHUII, PACX0Ja CTOYHBIX BOJ U HEOOXOUMOU
CTENIEHH OUUCTKH.
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OLIEHKA 3ATPSI3HEHUSI ATMOC®EPBI CEJIA ACKMHO
PECITYBJINKH BAIIKOPTOCTAH METOJIAMHA
JMXEHOMHINKALINN

Hcnonp30Banue JIMINAHHUKOB KaK MHAMKATOPOB OKPYXKAOUIEH Cpenbl
JUTSL OTIpEICTICHUS] CTENeHH 3arps3HEHHsS BO3AyXa M CTETIICHH MOKPBITHS
OCTaeTcss YHUKAIbHBIM W 3((EKTHBHBIM, W JaeT yAOBJICTBOPHUTEILHBIC
pesynbTatsr [1].

Lenr  wuccrnenoBaHus:  OLIGHUTH  OTHOCUTENIBHOE  3arpsi3HEHUE
aTMOC(epHOTO BO3/AyXa B cele ACKMHO Ha Pa3IMYHBIX MPOOHBIX y4acTKax
METOJIAMU JINXECHOWHIUKAIINH.

3amaun:

1.BbISIBUTD BHJIOBOM COCTaB JIMIIAWHUKOB Ha TEPPUTOPUM Cela
AckuHo.

2.IlpousBecT CTENCHb MOKPBHITHS JHIIAHHUKAMHA KOPBI IEPEBHEB B
MPOIICHTaX B Pa3HBIX HYACTSIX Cea.

3. BbIIBUTH KOJMYECTBO BHAOB JIMIIAHHUKOB M  KOJMYECTBO
JIMIIAHHUKOB IOMUHHUPYIOIIET0 BUAA.
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4. OnpenenuTth CTENEHb U BBISBUTH MPUYMHY 3arpsi3HEHHS BO3IyXa B
pa3HbIX yacTsAX ceila ACKMHO M OINpEIeNuTh HamboJsiee OJIarornoydHble
TEPPUTOPHUH.

HWccnenoBanus nposoauiuck B anpesne 2022 roxa B ceno ACKUHO, Tae
ObUTH 3aJI0KEHBI TPH TNPOOHBIX yuyacTka. [ M3MEpeHHs YHCIICHHOCTH
JMIIAHHUKOB Ha JAEPEBBSIX, B YaCTHOCTU WX INPOEKTHOTO IOKPBITHSA, MBI
MIPUMEHIITN CHOoCco0 «maneTkm». Pa3zmep miomanku 10*10 M, Ha KOTOpOM
[POM3PACTalOT [EPeBbeB MpUMEpHO oxHoro Bospacta [3]. ITo artoit xe
METOIUKH OBUTH HCCIIEI0BAHBI BCE IIPOOHBIE TIOMIAAKH.

[Ipo6uas mromanka Ne 1 Haxomurest B Oepe3oBoii amest Bozne y [BY3
Pb AckuHCKOW mLeHTpanbHOW paiioHHOH OompHHUIEL. [lo pesymbraTam
HCCIIeIOBAHUS CIEAYET TO, UTO 00IIIee MPOSKTUBHOE MOKPHITHE JIHIIAiTHUKOB
Ha JiepeBbsX B cpenHeM cocTasisieT 47,5%. Ilo mkane xauecTBa Bo3ayxa
IIPOEKTUBHOTO MMOKPHITHS JHUIIAIfHUKaMU CTBOJIOB CTENEHb 3arps3HEHUs
BO3yXa, COOTBETCTBYeT 4-0il 30He - OTHOCHTEIBHO YHCTBIM BO3AYX.
BuoBoii coctaB JMIIaiiHUKOB, 3a()MKCUPOBAHO — 9 BUAAMHU JIMIIAHHHUKOB.

[IpoGuas tuomanka Ne 2 pacronaraercs Ha ynuie Mwupa, psjaoMm ¢
MBOY COII Nel. Teppurtopusi NoABEp>KEHA BIUSHUIO aBTOTPAHCHOPTA,
YTO HETaTHBHO CKAa3bIBA€TCS HAa COCTOSIHME aTMOC(EpHOro BO3IyXa H,
COOTBETCTBEHHO, TPOM3PACTAIOIINX TaM JInIaiHnKax. Ob1iee MpoeKTHBHOE
B cpenHeM cocraBiseT 33,4%. Ilo mkane kayecTBa BO3AyXa MPOEKTUBHOIO
TOKPBITHSL  JMIIAHHWKAaMH CTBOJIOB CTENEHb 3arpsi3HEHUS BO3IyXa,
COOTBETCTBYET 4-0if 30HE OTHOCHTEIBHO YHCTHIA BO31yX. BuaoBoil cocras
JUIAHHUKOB, 3aUKCUPOBAHO — 7 BUIAMH JHIIAIHUKOB.

IMpobuas mmomaaka Ne 3 pacrmojiaraeTcss Ha TEPPUTOPUM TapKa
«suex». OBiee MPOEKTHBHOE MOKPHITHE JMIIAMHUKOB HA JIEPEBbIX B
cpenHeM cocTaBisieT 66,7%. Ilo mxane xadecTBa BO3IyXa MPOEKTUBHOTO
MOKPBHITUS  JIMIIAIfHUKAMH CTBOJIOB CTENEHb 3arps3HEHUS BO3IyXa,
COOTBETCTBYET 6-0lf 30HE - OYeHb 4YHCTBIH BO3AyX. BumoBoil cocras
JMIIAHHUKOB, 3a()MKCUPOBaHO — 13 BUIaMH JIMIIAHHUKOB.

[Ipu cpaBHEeHUM TpexX MPOOHBIX IUIOLIAJIOK CIENYeT TO, YTO IPOOHas
mwiomanka Ne3 obOmamaer OonbimuM pa3HOOOpa3wmeM U HUMeeT Oolee
o0IMpHOE MPOEKTUBHOE MOKpBITHE 66,7 %0.

Ha Bcex mpoOHBIX IUIOMAAKaX JOMUHAPYIOT JINCTOBATHIE JIMIIAHHNKHY,
9TO CBHIIETEIBCTBYET 00 YMEPEHHOM 3arps3HEHUH OKpY’Karomen cpes! [2].
HammeHnpllee KONMMYECTBO — 3TO Yy MPEACTAaBUTEIBCTBA HAKWITHBIX, a
KYCTHCTBIE JINIIAWHUKN OTCYTCTBYIOT. Bce 3T0 TOBOpHT 0 TOM, uTO Ooee
WHTEHCHUBHAs aHTPOIIOTCHHAsI HArpy3Ka MPUBOJMT K COKPAILICHUIO BUIOBOTO
pa3zHOO0Opa3usl TUIIAWHUKOB.

B cooTBercTBMM C IOCTaBICHHBIMHM 3ajadaMy pPabOTHI CHCIAHBI
CEYIOUINe BEIBOABIL:

206



BunoBoit cocTaB MUIIAaHUKOB ceia ACKHHO TpecTaBiicH 14 Bumgamu,
W3 HUX Ha poOHO# mwionianke Ne 1, 3adukcupoBaHo — 9 BUIOB TUIIANHUKOB,
npo6Hoit ruontaake Ne 2 — 7 BuioB, mpoOHoi# miomaake Ne 3 — 13 Bugos.

[IpoeKTHBHOE OKPBITUE JINIIAHHHUKOB HA CTBOJIAX JIEPEBhAX COCTABHIIO
Jutst ipoOHo# tromanku Ne 1 - 47,1 %, mns npooro# iomaaku Ne 2 — 33,4
%, s npoOHoit mmomanku Ne 3 - 66,7 %. Vcnonp3ys METOANKY CTETICHN
3arps3HEHUs BO3IyXa, MOXKHO CIENaTh BBIBOJ, YTO, COCTOSTHHE aTMOC(eps
OTHOCHUTCS K YeTBEPTOH 30HE, OTHOCHTEIHHO YUCTHIH BO3IYX.
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HOPMATHUBHO-IIPABOBOE PETYJINPOBAHUE
SATPAZHEHUA ATMOC®EPHOI'O BO3YXA

HopmaTuBHO-TIpaBOBOE ~ peryjJMpoBaHHE KadecTBa aTMOC(EpHOro
BO3JlyXa — 3TO OJIHA M3 BaXHEHIIMX NpoOJjeM Hameld COBPEMEHHOCTH, B
CBSI3U C PACTYIIUM YXYAUICHHE OKPYKAIOWIEH MPUPOTHON CPEebl.

Jyii  KOHTpPONS CHCTEMBl HOPMHUpPOBAHHS B OOJIACTH OXpaHBI
aTMOC(EepHOTO BO3IyXa MPHUAYMAIH CBOJ IIPABHUJI, OCHOBAHHBIX Ha HOpMax
npaBa, OMNPEACICHHBIX (enepaabHBIMH 3aKOHAMH, KOTODBIA SIBISETCS
MpPeAMETOM FOCYJapCTBEHHOIO PEryIMPOBAHUS U HAA30DA.

Koncrutynus Poccuiickoit @enepanuu, CYUTAETCSI OCHOBHBIM 3aKOHOM
rocyAapcTBa, KOTOPBI YCTaHABIMBAaET MPaBO YEJIOBEKA Ha CIOKOMHYIO
XKW3Hb, CO37aBas Hayaja IPAaBOBOTO PETYIMPOBAHUS OTHOIICHHWN OXpaHe
OKpYXaroliel cpelpl W obecrednBasi 3KOJIOTHYECKYIO 0e30MacHOCTb, I10
MIPUPOAONIOIH30BAHUIO.

®enepanbhsrii 3akoH ot 10.01.2002 N 7-®3 (pex. ot 26.03.2022) "O6
oXpaHe OKpYyKaromeh cpenbl" siBiseTcss 0a30BbIM 3aKOHOM, Ha OCHOBAHHH
KOTOPOT'O CTPOUTCS BCE MPHUPOJOOXPAHHOE 3aKOHOAATENbCTBO Poccuiickoit
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depepanun peryupyolee OTHOLICHHE YeToBeKa U mpuposl [3].

Bcero B HeM conepxutcs 8 riaB u 84 cTaTby, B KOTOPBIX NPEANUCAHBI
HOPMBI BBIOPOCOB W WJAET 4UYETKas CTPYKTypU3amus MO OOBEKTaM H
KaTeropusiM OMacHOCTH, AeJasi IPUOPUTETOM OXpaHy NPHPOJBI U 30POBbE
YenoBeKa, odecreunBas OJaronpHATHYIO SKOJOTHYSCKYI0 OOCTaHOBKY IS
HaCeJICHMUS.

[IpaBoBBIE OCHOBBI OXpaHbI ATMOC(EPHOTO BO3AyXa YCTAHOBJICHBI
®denepanbHbIM 3ak0HOM OT 04.05.1999 Ne 96-D3 «O6 oxpane aTMochepHOTO
BO3/lyXa», B KOTOPOM OIpE/esIeHbl TPEOOBaHHS M0 COXPAaHCHUIO KadecTBa
aTMoc(epHOro BO3/yXa U yJIy4IICHHUIO €r0 COCTOSHHUS, OTBEUYAOIIIE TEMIIaM
U MacmTabaM pasBUTHS IPOMBIIUICHHOTO IPOM3BOACTBA, YCIIOBUSAM
BO3JCUCTBHUSI YEIOBCYESCKON JEATENFHOCTH Ha BO3MYIIHYIO cpeny [4].
Copnepxur 10 taB 1 34 cTaThy, KOTOPBIC JAIOT YKa3aHUSI U 00€CIICUNBAIOT
NpeAyNnpexaeHHe W JIMKBUAALMIO BBHIOPOCOB W CHa0Xas HaceleHHe
JOCTOBEPHOH MH(OPMALIHEH O €€ COCTOSIHUH.

I'OCT 17.2.3.01-86 "Oxpana mpupozsl. AtMochepa [2]. B ganHoM
I'OCT mpexncraBineHbl HOPMBI M METO/BI OIIPEACICHHUS BRIOPOCOB BPEIHBIX
BEIIECTB B COUYETAHHWU C BBIXJIOMHBIMM Ta3aMM JU3ENbHBIX ABHUraTelew,
TPAKTOPOB M CAMOXOIHBIX CEIILCKOXO3SMCTBEHHBIX MAIIMH.

B Bozgymuom koznekce Poccuiickoit @eneparuu” ot 19.03.1997 N 60-
®3 (pen. ot 14.03.2022) u3M0KEHBI 0COOBIE TPEOOBAHMS K COCTOSHHIO
MOJIETHOM TEXHUKH U PEryJINpoBaHHME pPAaOOTHI JABHUTaTeNe C IENIBI0
CHI)KCHHUE 3arps3HeHus atMocdepHoro Bozayxa [1].

CanlluH Ne2.1.3684-21 «CaHUTapHO-3MUEMHOJIOTHIECKIE
TpeOOBaHUS K OOECIIEYeHHI0 KadecTBa atMochepHoro Bo3mayxa» [6]. Tam
periIaMeHTHPOBAHBl CAHUTAPHO-TUTHEHUIECKUM HOPMATHBHI 110 MTPEIEIEHO
JOIYCTUMBIM KOHILICHTPAIMSM 3arps3HAIOIINX BELIECTB, OPHEHTHPOBOYHBIM
0e30MacHbIM YPOBHSIM, MPEIEIbHO JOMYCTHMBIM YPOBHAM (DU3UUECKOTO
BO3/IeiicTBYS, A7t oOecIieueHus: 0€30MacCHOCTH YeI0OBeKa.

CanlluH 1.2.3685-21 «'urneHnyeckre HOPMATUBBI M TPEOOBAaHUS K
obecrieueHnio 6€30acCHOCTH U (UITH) O€3BPETHOCTH IS YeJoBeKa (pakTopoB
cpenbl ooutanus» [5]. B HeM MOXHO HaiTH MH(POPMAIHIO O TPEOOBAHUIX K
npenensHo goryctumoit koHneHTparmn (ITJJK) 3arps3Hsiommx BemecTs B
BO3YIIHOH cpefe.

YromnoBHbIH Kopeke (sHBapb 1997r1.) MMeer psa craTeil, Kacarouimxcs
OXpaHbl aTMOC(EPHOTO BO3AyXa COJIEPKUT ONpeneseHne "DKOJIOrHIecKrue
MIPeCTyIUICHUs .

Bce  BolmienepedncieHHbIE  JOKYMEHTHI ~ HEOOXOIUMBI IS
Ka4eCTBEHHOTO ITPOBEACHUS U KOHTPOJIS 1eATSIFHOCTH, KOTOPBIE CBSI3aHHBIE
C TOCTYIUIGHHEM 3arpsA3HSIOIUMX BEIIeCTB B BO3IyX, a TaKxke s
MIPEOCTaBICHNSI HaNOO0JIee aKTyalIbHbIX JaHHBIX.

Hdnst  kontponst Haubojee OHacHbIX OOBEKTOB Oyner BakHa
3aKOHOJATeNbHasT 0a3a, KOoTopas OyImeT peryiupoBaTh TpeOOBaHUSA K
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COCTOSIHUIO ~ OKpyXamlleil cpeasl IMOABEPKEHHONW aHTPONOI€HHOMY
3arpsi3HEHUIO, HO M o0ecreunBaronel nHpopManreil HopMax pasmereHus,
OUHCTKH U yX0Ja (GUIBTPYIOIINX COOPYKEHHUH.
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JEHJPAPUI BUPCKOI'O ®UJIHUAJIA BAIITY KAK OCOBO
OXPAHSEMASA TIPUPOJHASA TEPPUTOPUA

Hennpapuii  bupckoro ¢unuana baml'y sBnsercs yHHKaIBHON
3all0BEJHOM 30HOH M CaMOM CEBEPHOM HAy4yHO-IKCIIEPUMEHTAILHON
TUTOIIAAKOH TI0 HHTPOAYKIIMH pacTeHui B Pecrybnmke bamkopTocTan.

Jennpapwuii 661 co3gan B 1975 roxy no mHunmatuse pexropa K.III.
AxusipoBa. OCHOBHBIM HAINpaBICHUEM JACATEIHLHOCTH ICHApPApHUS CTajo
CO37jaHHe KOJUIEKIIMHM JIPEeBECHO-KYCTAapPHUKOBBIX PAcCTeHHl, HAa OCHOBE
KOTOpO# OblIa BBIMOJHEHA HAYYHO-HCCIIEJOBATENbCKas padoTa 1O TeMe
«HTpOAYKIUS APEBECHO-KYCTAPHUKOBBIX U PEIKUX PACTCHUH B YCIOBHSIX
CeBepHOH JiecocTenHoM 30HbI bamkupun» [1].

Jpyrue HampaBieHUsl JEATENbHOCTH: COXpaHEHHE pa3sHooOpasus
TEeHETUYECKOTO ¢doHma  pacTeHWH,  paclIMpeHHe  acCOPTHMEHTa
UCTIONB3YeMBIX B bamkupun X03sIICTBEHHO-TIONE3HBIX BHIIOB, Y4eOHO-
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MeToJuuecKas, Hay4yHO-HUCCIe10BaTeIbCKas, MPOCBETUTENbCKAS,
9KCKYpPCUOHHAs, XO3AHCTBEHHAS.

KosutekiionHsle hOHIBI AEHIPAPHS COCTABILIIOT O0JIee THICSYHU BHJIOB,
¢dopm 1 coproB 115 ceMeicTB NpeBECHO-KYyCTAPHUKOBBIX M TPAaBSIHUCTBIX
pacTeHuii ceMu reorpaMYecKuX 30H IUIAHETHl. DKCIIO3ULIUH BBHITIOIHEHBI B
nmarmmadTHOM cTHie. Penkme W mcdesaiomme pacTeHHs (MX OKOJIO CTa
BHIOB), BBICAXXCHBI B OJKoJormdeckue HumHU. OCHOBHas dYacTh
WHTPOIYLIEHTOB BEHIPAIllCHA B NHTOMHHUKAax MACHApPApHs M3 CEMSH, dTO
00yCTIOBHIIO OOJBIIYIO TUIACTUYHOCTh M BBDKMBAEMOCTH BBIPAIIHBAEMBIX
BHIIOB B YCJIOBHUSX CEBEPHOU JIeCOCTENHOM 30HBL. Ha ceromHs 310 omHa m3
Gorareiux AeHIPOJOrHYCCKUX KOJUIEKIMiA Ha Ypaie u B [loBomkbe [2].

Ha mnomanu B 3 rekTapa CIpOEKTHPOBAaHBI U BBIIOJHEHB! B HAaType
BOCEMb MOCTOSHHBIX 9KCIIO3UIIMI KOJIEKIMH: JEKOPAaTUBHBIN 0Te, (iopa
Cesepnoii Amepuku, lansaero Boctoka, SImonuun u Kurasi, ropHbIX JIeCOB
Cpenueit Azum, Cubupu, Ypana, EBponbl. Co3maHbl TakKe MUTOMHHUKH-
MaTOYHUKH JUI1 CEMEHHOTO ¥ BET€TaTUBHOTO PA3MHOXKEHHUS HHTPOAYLIEHTOB,
JIBa ICKYCCTBEHHBIX BOJJOEMA C KOJUISKIMEH BOHOM U MPpUOPEKHOIt (htopHl,
pOKapHii ¢ KaCKaJoM pydbsl.

B pesymerare MpOBEeNCHHBIX HAYYHBIX HCCICNOBaHWI JaHa
KOMIUIEKCHAasE ~ OIEHKAa  JKU3HECIIOCOOHOCTH W TEePCHEKTHBHOCTH
WCTIBITHIBAEMBIX B JICHAPApUU PACTCHUH, YTO IMO3BOJIMIO PEKOMEHIIOBATH
cBbiie 450 BUIOB, GOpPM U COPTOB HaMOOJIEe YCTOHIUBEIX HHTPOIYLICHTOB,
aIalITHPOBAHHBIX K MECTHBIM YCJIOBHSAM, JUIS LIeJIeH 03eJIeHeHHUS, JIECHOTO U
CEeJIbCKOI0 XO35MCTBA.

Pacnopsixenuem IIpaButensctBa PecriyOnuku bamkoprocran 21 urons
2005 roma neHApapuio MPHUCBOEH CTaTyC 0CO0O0 OXpaHsSEeMO MPUPOTHOM
TEPPUTOPUN B KAaTETOPUU OOTaHWYECKUH (JICHIPOTOTHUECKHA) MaMATHUK
MIPUPOBI PETHOHATIBFHOTO 3HAYCHHUS.

Ero kommekiust mnpeacTaBieHa SK30THYECKUMH W aOOpPHUI€HHBIMU
BUAaMH pacTeHuil. IlogoBHHA W3 HUX APEBECHO-KYCTApPHUKOBBIE BHIBI -
Ipylia yccypuiickas, INENIKOBHMIla Oenas, Tys 3amajHas, opex
MaHBWKYPCKHUH, €1b KOJIoYas, pa3IuuyHble BHIbI crnupeid u apyrue. B
Kpacuble kuurn PecryOmukm bamkoprocran m Poccuiickoit ®enepannn
BKJItO4YeHbI 0K0J10 100 BUOB pacTeHuit.

Ha TeppuTtopun napka npoxoaT NpakTHYECKUE 3aHATHS TI0 OOTaHUKE,
y4eOHble W HaydHBIE MPAaKTUKH CTyJIEHTOB Omodaka bupckoro dummmana
baml'VY. Ha 6a3ze neHnpapus BBITIOTHSIOTCS pa3lWYHbIE WCCIEIOBAHUS ISl
OUIDIOMHBIX, KYPCOBBIX  Pa0bOT, MAarmcTepcKMXx W  KaHIUTATCKUX
JVICCEPTAIIH, TTUITYTCS HAyYHBIE CTATHH.

Henapomapk nMeer MIPUPOIOOXPaHHOE, 3CTETHYECKOE,
oOpa3oBarenpHOE,  Y4eOHO-METOAMYECKOS, HAyyHOEe M JKOJIOro-
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MPOCBETUTENBCKOE 3HaUeHue. OH ABJISIETCS HCTOYHUKOM CaXEHLEB, CEMSH U
BEreTaTUBHOTO MaTepuana [yl O3€JI€HCHHsS pa3lIU4HbIX YUpeKACHUN
roposa. Ha teppurtopun aenaponapka nmpoBosITCs yueOHbIE SKCKYPCHH.
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Ilypuna E.C., x.6.1., Ooyenm
dasha.mikryukova.2016@mail.ru

BJIMSIHUE ABTOTPAHCIIOPTA HA 9KOJOTMYECKOE
COCTOSIHUE OKPYIKAIOLIEN CPEJbI TOPOJIA BUPCK
PECIIYBJIMKHM BUILIKOPTOCTAH

AXTyaJIbHOCTh BBIOpaHHON T€MBI OOYCIIOBJICHA YBEJIIMUCHHEM YPOBHS
3arpsi3HEHUs  aTMOC()EpPHOTO BO3JyXa B CBA3M C  BO3PACTAIOIIUM
KOJIMYECTBOM  aBTOMOOMJIBHOTO  TpaHcnopra. OtpaboTaHHBIE — Ta3bl
JBUTaTeNIell aBTOMOOWJIEH, HEraTHMBHO BIMAS HAa OKPYXXAIOUIYIO Cpeny,
0CEJal0T Ha CHETY M CO3JAI0T TaK XK€ yrpo3y 30POBBI0 HACEICHHUS.

VccrnenoBanust MpOBOAMIINCH HAa TaJOM CHETE, B3STOM Ha pPa3HBIX
yuacTkax ropoga bupck. IIpo60ooT6op CHEXHOTO MOKpOBa IIPOBOIMIICS
13.02.22. TIpu otGope NpoO CHEKHOTO MOKPOBAa MBI PYKOBOJCTBOBAJINCH
HopMatuBHbIM JokymMeHToM ['OCT 17.1.5.05-85 «Oxpana mpuUpOJIBI.
T'mapocdepa. OOmme TpeboBaHuss K OTOOPY MpPoO TOBEPXHOCTHBIX |
MOPCKHX BOJ, JibJIa U aTMOC(EpHBIX 0cagKoBy [1]

Llenpro J@aHHOTO HCCIIEIOBAHMS SIBISUIOCH CPaBHEHHE 3arps3HEHMs
CHera BO3JI€ JOPOT U B JIECOMOCAJIKE.

VYuacrok Nel pacnonosxeH B jieconocaake (MUKpopaiioH COJTHEUHBIN),
VYuactok Ne2 - na yn. Bumnénas, Yuactok Ne3 - Ha aBToTpacce «Y ¢a-bupck-
SAnayn» 80K-029, Yuactox Ne4 - na  yn. Kuposa (6:m3 mapka ITobGempr)

(pucyHok 1).
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PHCOK 1. Kapra or6opa mpo0.

AHanM3 TOKCHYHOCTH HCCIIEAYEMBIX MPOO Taloro CHera M3 PasHbIX
Y4acTKOB TPOBOJMIM C MOMOIIBI0 MeTofa OuortectupoBanus (bioassay),
KOHTPOJIEM CIyXKHJa Boda. IIpd 3TOM HCIONB30BANH MPOPOCTKH TECT-
pactenusi, Takoro kak kpecc-canar (Lepidium sativum) copta «JlaHckuii»
[2].

B pesynbrare mpoBeNeHHBIX HCCIEIOBAHUNA HAMU OBUIM IOJYYEHBI

CIIeYIONINE Pe3yabTaThl (PUCYHOK 2).
120
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Pucynok 2. BcxokecTb CeMsIH Ha HCCIIEeyeMBIX ydacTKax

PaznndHyr0 BCXOXKECTb CEMSIH MOKHO OOBSICHUTD TEM, YTO TaJIbIH CHET,
B3AT JJIs1 UCCIIEZIOBAHUS B Pa3HBIX pailoHax ropoja bupck u nMeer pasHyro
crenieHs 3arps3Henns. Hanbompmas BexoxecTs 89 % u 98 % coctaBnser Ha
YYacTKe, B3ATOH C JIECOMOCAIKU U KOHTPOJIb (BOJIa) COOTBETCTBCHHO. 81 %
BCXO’KECTH HAOJII0aeTCsl Ha y4acTKe B3sATOMH ¢ ynunbl Bumnésas, 78 % - Ha
yudacTke ¢ ynuips! Kuposa, camas HauMeHblast BCX0ecTb 58% oka3anach Ha
y4acTKe ¢ TeppUTOpuH BOJIM3H aBTOTpacchl «Y da-bupck-Anayn» 80K-029.
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Pe3ynbraThl HCclieIOBaHUs BCXOXKECTH CEMSIH Kpecc-caiaTta MoKa3aliy,
4TO MpoOBI CHEra B3SATOTO C Jieconocanky, yiu. Bummnuésas m yn. Kuposa
UMEIOT ClIa0bli YypOBEHb 3arps3HEHMs, TaK KaK BCXOXKECTh cocraBmia 81-
89%. Ha teppuropuu pacmoioskeHHON BONHM3M aBTOTpacchl «Y da-bupck-
Snayn» 80K-029 (yuactok Ned) cpenunii ypoBeHb 3arps3HEHHsI, BCXOKECTb
coctaBmia 58%.
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OBHAPYXXEHUE ®EPMEHTOB B CbIPBE U ®EPMEHTHBIX
INPEITAPATAX

depMeHTHI — OMOTOTHYeCcKHe KaTaau3aTopbl 0eslkoBoil mpupoasl. OHn
3HAUUTENBHO TIOBBIIAIOT CKOPOCTh XHMHYECKOW pEaKLUH, KOTOpHIE B
OTCYTCTBUH (DEPMEHTOB MPOTEKAIOT OYeHb MeuIeHHO. [Ipu 3TOM (hepMeHTHI
HE PacXoIyIOTCs M HE MPETEePIeBAIOT HEOOPATUMBIX H3MEHEHUH.

depmeHTHl M pepMeHTHBIE TpenapaThl. bHOXUMHYECKHE TPOLECCHI,
MPOTEKAONIME TPH IPOWU3BOJCTBE MHUINEBHIX MPOTYKTOB U UX XPaHCHHH,
CBS3aHBI C [I€HCTBHEM COOCTBEHHBIX ()EPMEHTOB CBHIPBS, (HEPMEHTOB,
BBIpAa0aTBIBaEMBIX ~ MHKPOOPTaHW3MaMH M HCIOJIB3YEMBIX B  BHIE
(hepMEHTHBIX Mpernaparos.

®depMeHTHI HaXoIsATCs B ChIphe B CBOOOIHOM U CBsi3aHHOM Buze. [1pu
NpOpacTaHuM 3€pHA AKTUBHOCTH (DEPMEHTOB IIOBBHINIAETCS, TaK KaK OHH
MOJHOCTBIO ~ WJIM  YacTHYHO  CTAHOBATCA  cBOOOAHBIMH.  Kaknplid
MHUKPOOPI'aHU3M COJIEPKUT KOMIUIEKC Pa3HOOOPa3HbIX ()epMEHTOB, MHOTHE
U3 KOTOPBIX aHAJIOTMYHBI ()epMEHTaM pacTeHUH U )KUBOTHBIX.

Hcrounnkom MOTy4CHHS 6romMaccel MHKpPOOPTaHU3MOB,
UCTIONB3YeMOIl Ul BBIICICHUS] TaHHOTO (DEPMEHTA, SIBISIOTCS KYJBTYDBI
IUIECHEBBIX TPHOOB, OaKTEepHi, APOAIKEH U AKTHHOMUIIETOB.
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depMeHTHBIE TIpenapaThl OTIIMYAIOTCS OT PEPMEHTOB TEM, YTO IIOMUMO
aKTHBHOTO Oejka cojepXar OajulacTHble BemlecTBa. llopmaBisiiomnee
KOJIMYECTBO IIPENapaTroB SBISIFOTCS  KOMIUIEKCHBIMH, —COJIEpPIKAIlUMH,
IIOMHMMO OCHOBHOTO, €Il 3HAYUTEIbHOE KOJIMYECTBO COIYTCTBYIOLIMX
(epMEHTOB, XOTsI CYLIECTBYIOT (DepMEHTHBIE ITpenaparsl, B COCTaB KOTOPBIX
BXOAWT KakoW-muOo oxmH ¢epMeHT. B KommekcHOM mpemapare OJWH
(epMeHT MOKeT IpeodIanaTh U IMETh HAHOOJBIITYI0 aKTUBHOCTB.

KauecTBeHHO 00HApPY’KUTh HAIMYHE JHUIA3bl B TAHKPEATHIECKOM COKE
U J1aTh KOJMYIECTBEHHYIO OIICHKY €€ JeHCTBHUAM

Jlumaza — 3T0 QepMeHT, y4JacTBYIOIIMH B pacUICIUICHHH Xupa. Y
YeJI0BEKa, B YACTHOCTH, OH CEKPETHPYETCS B IEPBOM OT/IEJI€ TOHKOW KHIIIKH
yepe3  IAaHKpPEeaTHYeCKUd  IPOTOK.  Y4YacTByeT B IIPEBpalICHUU
TPUTITIHLIEPUIOB, IOCTYNAIOIIUX C MHIIEH, B YKUPHBIE KHCJIOTHI.

ITpunuun mMerona

MeTon OCHOBaH Ha HEHTpanM3allMd IIEJOYBI0 JKUPHBIX KHCIIOT,
00pasyouuxcs Npu TUApoNU3e Xupa (GepMeHTOM Jnna3oi. AKTHBHOCTb
JUMa3bl  OmpeenseTcd TaK Has3blBaéMbIM "JIHIAa3HBIM 4HCIOM", T..
kommyectBoM Ma 0,1 H pactBopa KOH, wumymero Ha HeWTpantu3anuio
CBOOOIHBIX )KUPHBIX KHCIIOT, 00pa3yIoIUXCsl B pe3yiIbTaTe THAPOIII3a )KUPa
MOJIOKa 1oJ] BIUsHUEM | MiT pepMeHTHOTO pacTBOpa.

PeaktuBsl: Monoko, henondranenn, 0,1 # KOH, markpeatnaeckuii cox
KUTSTYCHHBIH M HEKUIISTIEHBIH, TOTYOJI.

O0opynoBanue: 1Be MPOOUPKH, CTEKITHHAS TAI0YKa, TEPMOCTAT.

Xoxa paboTsl

1. Ormepute B 2 mpoOupkH 1o 2 M MOJOKa, 5-8 Kamenb
¢denondranenna u 1ob6aBuTh onuHaKoBoe koaudectBo 0,1H pactBopa KOH
JI0 TIOSIBJIEHHUS] KPACHOM OKpacKky (Ie04b HEHTPaIu3yeT BCIO KHUCIOTHOCTh
MOJIOKA).

2. Tlocne sToro B 0oJHy HNpOOHMPKY 100aBHTH 2 Ml MpPEABAPUTEIHHO
MIPOKUIITYEHHOTO NMAaHKPEaTH4eCKOro COKa, B APYIyIo - HekumstueHoro. Ooe
npoOupky cBepxy 3aiuth 0,5 MII TosTyosa 1uist 3amTh OT rornomenus CO2
u nomecTuTh B TepMoctat npu 38°C na 30 MuH

3. Tlo ucreueHnn ykazaHHOTO BPEMEHH NPOOUPKU BHIHYTh, OXJIAJIUTD
1 OTMETHTh 00eCcIIBEUNBaHKE B ITPOOUPKE ¢ aKTUBHBIM (pepMEHTOM (IeI109b
HelTpanu3yercss 00pa3yromuMcs B pe3yIbTaTe THAPOIN3a OPTraHUIECKUMHU
KHUCIIOTaMH).

4. Cogepxumoe 310 podupku ortutpoBatk 0,1H pactBopom KOH
JI0 OJIMHAKOBOHM OKpPacKH CO BTOPOH Npooupkoi. Yo 0,5 mir.

5. Pacuer. Jlnst onpeneneHus JIMIa3HOTO YHCIa HaZO0 KOJINYECTBO MII
0,11 pactBopa KOH, momemiero Ha TUTpOBaHHUE, pa3feNuTh Ha 2, T.e. Ha
YHCII0 MJI (PEPMEHTHOTO PACTBOPA, B3ATOTO B OIIBIT.
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JIunasuoe yucao = 0,5/2= 0,25
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HNPUMEHEHUME JUCIIAPJIIOPA JJISA
®EPOMOHHOTOMOHUTOPHUHI A BPEJIUTEJEMR JIECA

Bamkuputo B pouom 2021 roay aTakoBaJio OracHOE€ HaCEKOMOE —
HENapHbI ILIEJKOIpPsA, KOTOPbIM MUTPUPOBal B HAallM Jieca U3
OpenOyprckoit obmactu. C HanrecTBHEM OOPOJIHCE ITPH ITOMOIITH aBHAITAH —
JI0 CepeIVHBI HMIOHA MOJS U Jieca 00pabaThIBaiM, PACHBLISAS XUMHKATHI C
camoieroB. B pesymprare 00pabOTOK IIECOB MHPETPOWIAMH IIPOTHB
HETapHOTo MIeIKONpsaa HabIroAanack rudesb MoJIe3HBIX HACEKOMBIX, B TOM
YHUCIIC U MEIOHOCHBIX ITYeI.

Henapnsiit menkonpsig (Lymantria dispar dispar (L.), genryexpbuibie:
Erebidae) - omuH u3 cambIX pa3pymIMTENbHBIX JIECHBIX BpEAUTENEH, ero
JUYUHKA - OKCTpEeMalbHBIE (DOIMOATHBIE JKUBOTHBIC, MHTAIOLIHECS
mucteaMu 6osee 300 pa3nUUHBIX JIepeBbEB W KyCTapHUKOB [1, 2], MoxeT
BBI3BIBATh AJUICPTHYCCKYIO peakuio y rojaei [3]. Mepbl 60pbOBI BKITFOUAIOT
MOJJaBJICHUE BCHBIIIKH, 3aMEIJICHHE €€ PacIpOCTPaHEHHs B IEPEXOTHON
30HEC U YHUYTOKCHHE TIOMYJISAIHHA, KOTOPhIE MPUOBIBAIOT 32 MPEICIIbl 30HEI
BTOp)KeHUs. Bce 3Tm mporpamMmsl ynpaBJiIeHHS OCHOBaHBI Ha JIOBYIIKaX C
HCKYCCTBEHHBIM MIOJIOBBIM (hepomMoHOM muc-7,8-3mokcu-2-
METWJIOKTaJIeKaHOM, Ha3BaHHBIM (+)-TUCTIAPIIOPOM, IS OOHApPYKSHHUS
MO JISIIUIA, OLICHKH IUIOTHOCTH MOMYJISIIUH ¥ OLCHKH YCIIeXa IPUMCHIEMBIX
METOJIOB 00paboTKH [4].
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Hamu ObUTH TIpOAaHANTHM3UPOBAHBI COBPEMCHHBIC W MEPCICKTHBHEIC
MeToJbl  OoprOBI ¢ BpeautTeneM. llenpro pabOTHI SBUIOCH HU3y4YCHHE
OMOJIOTUYECKOH aKTHBHOCTH (EPOMOHHOTO IIperapara JUCIApIIOpP B
ycnoBusix bupckoro paifona Pecnybnukum bamkopTocTaH, a  Takke
BO3MOKHOCTEH MOHHTOPHHTA BpEAWTENCH Jieca ¢ IOMOIIBIO JaHHOTO
mpenaparta. MBI HCIBITATU IPOU3BOIUMBIE JTabopaTopueil OHOPETYIISITOPOB
HacekoMBIX Youmckoro Mucruryra xumun YOUL[ PAH ¢depomonnsie
JIOBYILKH JJIs1 3QIIIATHI JICCOB U OLCHUIHN UX 3(D(DEKTHBHOCTD.

B skcniepuMeHTax HCIOIB30BAIH TUCTICHCEPHI C AUCTIAPIIOPOM B BHIE
OTPE3KOB PE3WHOBOTO NUIaHTa JUaMeTpoM 9 MM H JjauHOM 14 MM cC
conmepkaareM (epomona 50 mkr. Mx ycraHaBnmmBanM [0 Hadanma Jéra
Bpenurenas Ha BwicoTe oT 1,5 mo 4,0 M M ocymecTBIsUIA cOOp mocie
okoH4aHUsA NE€Ta. [IpUMEeHsIIH B psie ONBITOB M YBEIUYCHHUS KOJIMICSCTBA
JUCTICHCEPOB pa3pe3anue WX Ha 4 dyactu. DEepoMOHHBIE JOBYIIKH C
JUCTIAPIIIOPOM OBUTM YCTaHOBIICHBI Ha CAJIOBBIX y4dacTKax B T. bupck, B
TEeIJIMIaX, B OKpecTHOCTsIX cena HwukomaeBka, Muxaitno-Hukonscke, Ha
apeH7oBaHHOM bupckuMm ¢unmmanom bamkupckoro rocyaapcTBEHHOTO
yauBepcuteta (b® BI'Y) yuactke neca KalmHHMKOBCKOTO Y4acTKOBOTO
necHnuectBa miomanpio 0,4 ra, kBapran Nell4, Beigen No5.4, ycioBHBIN
HOMep JiecHOTO y4JacTka ['ocynapcTBeHHOTO JecHoro peectpa: 11800113-11-
06-50, a Taxxe Ha Tepputopun yueOHOH 6a3bl b BI'Y Ha Gepery o3epa
IlamcyTnuH. JlucmeHcepbl yCTaHABIMBAaId B KIEEBbIE JIOBYIIKUA C
KPETEe)KHOH TPOBOJIOKOW B BHIE IUIACTHH OEJIOTO IBETa, CIOXKCHHBIX B
MPOCTPAHCTBEHHYIO TPEYrOJbHYI0 T'C€OMETPHUECKYIO (UTYpPYy, C IABYMS
BHEITHUMH T'paHsaMHu, pazmepoMm 197 (+ 1) x 100 (£ 1) MM, OOKOBBIE TpaHU
pasmepom 83 x 83 (£ 1) MM, ¢ ABYMS TE€XHOJOTHYECKHUMH OTBEPCTHSIMHU
nuamerpoMm 10 mM. C BHyTpeHHEH CTOPOHBI HAHOCHUJIM YHTOMOJIOTHUYECKHI
KJIeH WJIM TIOMEIAId BHYTPb 00paboTaHHbBIE KJeeM KapTOHHbBIE TIIIACTUHBL.

KommgaectBo nucnapiropa, BeIpabaThIBaEMOE OJHOI CaMKO# HETTapHOTO
MIeNKOMpsiAa, npudausuteapbHo paBHo 0,1 Mkr. DToro KojgudecTBa
JOCTaTOYHO, YTOOBI MpuBIeYb OKoo | MuH. cammoB [5]. Ha mepBom »Tame
yOenaunuch B OHMOJOTMYECKOW AaKTHBHOCTH  00pas3noB. I[locKoNBKY
TUCTICHCOPBI cosiepkanu 50 MKT, TO MPH MOJIEBBIX UCIIBITAHUAX HAOIIOIATH
nmer 0abo4yek Ha cielpl (EepOMOHOB OKOJIO aBTOMAIIWHEBI, B KOTOPOU
TepeBO3MIN (PEPOMOHHEIE JIOBYIIIKH, HAOIIOAIH 3aJ1€T MOTBEUIEKOB BHYTPh
aBTOCalOHa. Takxke OTHCIbHBIE OCOOW 3alieTaaw B JOM, TI€ XPaHHIUCH
npenapathl. Habmogann CKOTUIEHHE HACEKOMBIX OKOJIO MEeCTa XPaHEHHs
(hepOMOHOB IT0]T HABECOM J0Ma, Ky/ia 0a00YKH 3aJIeTaay Yepe3 NOTOIOYHEIC
IeTTH.

Takum 00pa3oMm, IHUCIIEHCOPHI ¢ PEePOMOHOM OIHO3HAYHO IMPOSBIISLIU
OMOIIOTHYECKYIO aKTHBHOCTb.

Ha BTOpOM 3Tane olieHUIU BO3MOXHOCTD 3aIIHUTHI JIeca MPenapaTom OT
MaccoBOr0 HamrecTBus Bpenutenei. Jlmst storo 11-12 wroHs ObLIH
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YCTaHOBJIEHBI TPU TPYIIBI MO 5 JOBYLIEK: OJHA C IEJBIM JUCIEHCOPOM,
BTOpas C €ro YeTBEPTOM YacThiO U TPEThs B KOHTpoJie. PaccTosiHue Mexay
noBymkamu okoso 100-300 m, BeicoTa ot 1,5 10 4 M.

JloBymIKY MPOBEPSUTUCH TPUXKIBI Yepe3 HeIer0. bblia peakius Apyrux
POICTBEHHBIX HEMAPHUKY BUAOB. Hampumep, ObpDIO 3aduKCcHpOBaHO
HECKOJIbKO ocobeii menkonpsiaga MoHamienkun (Lymantria monacha) u
cocHosoii coku (Panolis flammea).

Hucnapniop  xapakTepu3yeTcsi  BBICOKOW  yCTOHYMBOCTBIO U
JIUTUTENBHOCThIO JIEUCTBUSL B  YpE3BBIUAHO MaJioM KojudecTBe. B
IPUPOIHBIX YCIOBUAX OH akTuBeH B Konuyectse 107 r, wim 0,001 MKr Ha
noByniky. Hawmbonee 3¢ ¢hekTHBHBIE TO3HMPOBKH COCTABJIAIOT OOBIYHO HE
Gonee 5 mkr. B Hamem ciydae m0o3uUpoBKa JUCTapiiopa ObLia BBINIE, JaXe
UL 9eTBepTo wacTtm nmucmeHcopa 50/4=12,5 mMkr. BcenenctBue 3acyxu
YHCJICHHOCTh BPEIUTENCH Oblila OJJHO3HAYHO MEHBIIIE TOMYCTUMOTO MOpora
(memapuerii menkonpsn 60, Monamenka 50 u CocHoBast coBka 30 mT. Ha
JIOBYIIKY), IOATOMY B YJIOBaX CUMTAJIHM OOUIyI0 CyMMy ocoleil, pukcupys
TaKXKe pacIlpeieieHNe 10 BUIAM.

MakcuManbHOE KOJMYECTBO BpemuTelicii 3aUKCHPOBAHO HA TEPHOJ
BTOporo ydera 25-26 wutoHs 2021 r. HemapHoro menkomnpsga Ha
TEPPUTOPHUAX MOHUTOPHHIA C CEPEIAMHBI HIOJS 3a(UKCHUPOBAHO HE OBLIO.
CrneayeT MOAYEPKHYTh, YTO Ha TeppuTOpuH yueOHO# 6a3pl b BI'Y Ha
Oepery o3epa lllamMmcyTnuH Bpeautenu He 3apUKCHUPOBAHBI.

[TomoBrie GepOMOHBI 1 MX BIUSIHAE Ha OOPHOY C BPEAUTENSIMH HA HAII
B3TJISI] SIBJSIETCSI CaMBIM JKOJIOTHYHBIM [6], MpU 3TOM JIUCHAPIOP IS
0TJIOBa camIioB HETapHOTO HIeTIKOIIPsizIa - oduraIEHO
3apEeTUCTPUPOBAHHBIN JJIsI IPUMEHEHHUSI B JIECY OTEUECTBEHHBIN Mpemapar.

Jluteparypa

1.  Meroauyeckne peKOMEHJIAIMHU 0 HAJI30py, YUETy W MPOTHO3Y
MAacCCOBBIX Pa3MHO>KEHUI CTBOJIOBBIX BpEIUTENECH U CAHUTAPHOTO COCTOSHUS
necos. [Tymkuno. 2006 — 368 c.

2.  PykoBOACTBO MO NPOEKTHPOBAHMIO, OPraHW3allMUd WM BEICHHIO
niecomnaTtoyiorndeckoro Monutopunra. [Ipuka3 Pocnecxosa ot 29.12.2007 .
Ne 523.

3. Maxkcumosa [O.B. bBuomormueckme MeTOABI 3aIUTHl JIEca:
yaebHoe ocobue. Tomck: M3natensckuii JJom ToMCKOTo TocyaapcTBEHHOTO
yHHBepcuteTa, 2014. — 172 c.

4. bupne b. A. m np., MomHsIii NMONOBOH aTTpPakTaHT HEMApHOTO
HIENKOMpsa: €ro W30Jsiuus, uaeHTHduKauus W cuHre3. Hayka. 1970
Oxts6ps 2;170(3953): 87-89.

5. Ony¢pueBa K.C. u np. I'panuiipl abCoNOTHON LBITAHCKOH MOJIA
(Lymantria dispar dispar) (Lepidoptera: Erebidae) [TnotHoCTs mOMyJIsiIuH,
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Hypunacasimosa A.B.

b® bawl'V, r. bupck, Pb
Kosnosa I'T’., k.x.H. doyenm
nuriasliamovalina9@gmail.com

BBIJAEJEHUE XAMA3YJIEHA (1,4-JUMETWUJI -7-
I3TUJIA3YJIEHA) U3 ITPUPOJHOI'O CBhIPbHS

XamazyneH (1,4-numeTui-7-3TunasyjaeH) —9T0 MPOU3BOJHOE a3ylieHa
MHTCHCUBHO CHHE-(DHOJIETOBOTO I[BETa C MOJICKYIISIpHO# (opmyoit CiaHj1s.
CozmepxuTcss B I[BETKax TMONBIHM Topbkoit (Artemisia absinthium L.),
pomamiku anteunoit (Chamomilla recutita L.), TeicsiuenucTHHKA
obsikHoBeHHOTO (Achillea millefolium L.) u ap.

Xama3zyneH SIBIISICTCS XOPOIIHM JIe3UHPUIHAPYIOIIIM u
MIPOTHBOBOCIIAIUTEIEHBIM CPEACTBOM JUIS JICYCHUs 3a00JIeBaHUN OpraHOB
PETPONYKTUBHOW ¥  MOYEIIONIOBOH  CHCTeMBL. OD(QupHOE Macio H
(DUTOIKCTPAKTHI C €ro cojepKaHHeM Ha3HAuyaroTCs s JieueHus: Oose3Hei
OpOHXOJIETOYHON cHUCTeMbl. JlaHHBIM KOMIIOHGHT CHHMAaeT OTEKH U
BOCIIQJICHUS, YTHETAeT [esTeIbHOCTh OOJIE3HETBOPHBIX OPraHW3MOB,
00€e300JIMBAaET. Oo6nagaer MIPOTUBOACTMATHYECKOM aKTHUBHOCTHIO,
3¢ deKTHBEH MPH JCYCHUH KOJINTOB, CTOMATHUTOB, ITUCTUTOB, TyOepKyné3a.
Brnaromapss CBOMM CBOMCTBaM OH BXOIUT B COCTaB KOCMETHYECKHX U
JIeKapCTBEHHBIX Tpemnapatos [1].

Xama3yneH HE COICpKHTCS B pPAacTeHHMH B CBOOOTHOM BHAE, a
U3BIICKACTCS MPH MEPETOHKE COLBETHI BOJSHBEIM MapoM. Urcroe BemecTBo
U3BIICKACTCS y)KE U3 BEDKUMKH I[BETOB.

Xama3yneH o0pasyeTcs B JABE CTaIUH:

1 cragmsa. JlakToH MaTpunMHA TPU  THAPOIH3E  00OpasyeT
rBaiia3yJIeHOBYIO KUCIIOTY.

2 cragusa. ['BaiiazyineHoBass KHCJIOTa JIEKapOOKCHIIUPYETCS C
o0pazoBaHHEM XaMasyJIeHa.
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KHcnota

Jis  BbAENECHHS XaMa3yleHa WCIONb30BalM METOJ SKCTPaKLUU
anmapaToM COKCIIeTa ¥ IEPETOHKY BOJSHBIM ITapOM.

[MpucyrcTBre xamazyineHa B 3GUPHOM Macie 0OHapyKHUBAETCs MO €ro
cuHel okpacke. [Ipy HU3KOM copepKaHWH XamasyjeHa B 3(HPHOM Macie,
Pe3yJIbTaThl MOTYT OBITh HE JIOCTOBEPHBIMH.

Ilepen BeIOENCHWMEM MIPOBENH (HEPMEHTATHBHYIO MOIU(UKAIIHIO
uBeTkoB pomariiku antedHoi (Chamomilla recutita L.), ¢ menbro moBbiieHus
COJZICpPKaHUS TIPOXaMa3yJICHOBBIX CECKBUTEPIICHOBBIX JIAKTOHOB H, Kak
CIIe/ICTBHE, XaMa3yJjeHa B a¢upHoM Macie. J{is saToro ucnonbs3oBanmu 80 r
M3MEJBbYCHHBIX BETKOB POMaUIKU anTeyHoi, 80 r apoxokeit, 80 T caxapo3sl
u 800 M IMCTHIUIMPOBAHHON BOABI. B TedeHHe CyTOK mepeMennBaii npu
t=30°C.

IIpu sxctpakium anmaparoMm Cokciera ucnonb3oBaid 40 T IBETKOB
pomaiiku antedHod u 150 mu rexcana. Dkcrpakuus guiaack 10 dacos,
Jlasiee K MOTy4eHHOMY 3(DMPHOMY Maciy KenaToro ipera mpwiman 100 mu
ropsidei BOJBI, BHIMMBIX M3MeHeHHH He HaOmomanochk [2]. TomyueHHbIH
JUCTHJUIAT 3KCTPArupoOBaIIM B IEUTEIFHON BOPOHKE TeKCaHoOM 3 pasa 1o 5
MIL

Ileperonka BoasHBIM mapoM 40 T IBETKOB pPOMAIIKH AaNTEYHOMN
MPOBOAMIIACH 3 Yaca, 3aTeM € IOMOIIBIO KalelbHONH BOPOHKH BHECITH 25 M
reKcaHa JI0 €ro IMOJHOTO Mepexoja B npueMHUK. [lomydeHHbIH AUCTHILIAT
9KCTPArupOBAIIH B ICTUTEIBHON BOPOHKE rekcaHoM 3 pasa o 5 mi [3]. Beuto
MOJIy4eHO cuHee 3(hUpHOE MacJIo.

IMonyuennsie 3¢upHbie Macna ocymmnn MgSOs n ynapuiu rekcad B
POTOPHOM HCHApHTelle II0J] BaKyyMOM BOJOCTpyHHOTOo Hacoca. Ilpu
XpaHEHNHU TIOJTYYCHHOT'O CHUHETO 3(prHOFO Macjia B TCMHOM MECTE IIpU
KOMHATHOW TEMIIepaType Macllo OOECIBETHJIOCH M 3arycTelio, a JKeJIToe
3¢HupHOE MacIO He N3MEHUIIO CBOMX CBOMCTB.

TakuM 0o0pazoM, MO OKpAIIMBaHUIO 3(PUPHBIX Macesl MOXHO CYAWTb,
YTO XaMa3yJICH BbIACIUIICA IIPHU MEPETOHKE BOJAAHBIM I1IapOM.

Jluteparypa
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219


https://www.plantarium.ru/page/taxonomy/taxon/10094.html

2. Hro b. b. Xumunueckas Moaudukanusi TEpreHOB M TEPIEHOUIOB
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4. Cypranna H.T. M3ydeHne XMMHYECKOTO COCTaBa W OMOIOTHIECKUX
CBOWCTB TYyCTOTO O3KCTpakTa M ULIPOTa TPaBbl  THICSYEIUCTHUKA
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Hyptaunosa FO.M.

b® baml'V, r. bupck, Pb
Cugrosa I A., k.x.1., OoyeHm
purepramen@gmail.com

OIIPEJIEJTEHUE ®PAKIIHOHHOI'O COCTABA HE®THU
MECTOPOXKJIEHUS «BOCTOYHBIN-TAMBEMIIIOP»,
r. YCUHCK

IIpn BBIXOZE W3 HeTAHOTO IUIacTa HE(PTH COJACPIKUT HACTHIBI
TOPHBIX TIOPOJ, BOXIYy, & TAaKKe PAacCTBOPEHHBIC B HEHW COJM W Ta3bl. JTH
MIPUMECH BBI3BIBAIOT KOPPO3HMIO 0OOPYIOBaHUS U CEPhE3HBIEC 3aTPyIHEHUS
TIPU TPAHCTIOPTHPOBKE U IepepaboTke HeTSIHOTO CHIpbs. Takum oOpazom,
JUIL  OKCIIOPTa WJIM JOCTaBKM B OTAAIEHHBIE OT MECT JOOBIYH
HedTenepepabaTHIBAIOIINE 3aBOABI HEOOX0IMMa IPOMBIIUIEHHas 00paboTKa
chipoii He()TH: yHaJIeHHE MEXaHHYECKUX TMpUMeEcei, COJieH, TBEepabIX
yIIeBofopoaoB U nerasamnus. OUWIIEHHYI0 OT IpUMeced, BOABI M Ta30B
ceIpyto He()Th MOCTABISIOT Ha HedrernepepadaThiBaIOIINE 3aBOAbI, I/l B
mporecce  IepepabOTKM W3 Hee  MOJIYy4aloT  pasiW4Hble  BHJBI
HedTenpoaykToB. KauecTBo, kak ChIpoif HepTH, Tak U HE(TEIPOIYKTOB,
MOJy4aeMbIX M3 HEe, ONpEeleNsieTCs €€ COCTaBOM, OT KOTOPOrO 3aBUCHUT
HarpasJeHUE AAJIbHEHIINX MIPOIECCOB MepepadoTKH HEPTH.

YcraHoBka 1moAarotoBku HedtH «BocTounslii- JlamOeiimop» sBiseTcs
TOJIOBHBIM  00BEKTOM  oOycrtpoiictBa  Bocrouno-JlamGeiimopckoro
HedrsiHOrO  MectopoxkaeHus. OcHoBHbIM — HazHauennem YIIH  «B.
JlamGeiitmop» sByIsieTCS TOATOTOBKA IIACTOBOW He(TH 1O KadecTsa
TOBapHOW He(TH, OTBEYAIOUIEH II0 CTENEHHW MOATOTOBKM TpeboBaHHEM
nepBoii rpynmbl kadecrBa no ['OCT P 51858-2002 «Hedrs. Ob6uiue
TexHuueckue TpeboBanmsi» [1]. Kpome Toro, ocymiecTBiseTcsi moAroToBKa
IJIJACTOBOM BOABI C TOCIEAYIONIEH 3aKayKod B CHCTEMY TOIJACPKaHUS
IUIACTOBOTO JABJICHUS M TPAHCIIOPTHPOBKOM MOIYTHOTO HE(TSIHOTO rasa B
cucremy cbopa medrsiHoro raza TITI «JTYKOMJI-Vcennckuedreras»[3].
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Hedte npencrasisier coboil cMech OONBIIOTO YHCIa OPraHUYECKUX
BEILECTB, O0JaalolMX pPa3INYHbIM JaBJICHUEM HACBIIIEHHBIX MapoB. B
YCIOBUSIX J1aOOpaTOPHOM NEpPeroHKM HepTH WM He(TENPOAYKTOB MpHU
MOCTENICHHO IOBBIMIAIONICHCS TeMIepaTrype OTJeNbHbIE KOMIIOHEHTHI
OTTOHAIOTCS B TIOPSIZIKE BO3PACTAHUS MX TEMIEpaTyp KUIIEHUs, WIH, YTO TO
JKE camoe, B MOPSIIKE YMEHBILCHHUS TaBICHHS MX HACBHIICHHBIX APOB.

@pakuueii Ha3pIBaeTCS N0 He(TH, BHIKHMIIAIOIIAS B OMPEISICHHOM
uHTepBasie Temreparyp. HedTu BBIKHMIAIOT B OYeHb HMIMPOKOM HHTEpBae
TeMmmeparyp, B ocHoBHOM, OT 28°C mo 520-540°C. ®pakimoHHBIH cocTaB
HedTH  ompenensieTcss  CTAHAAPTHBIM ~ METOJOM MO  pe3yjibraram
7ab0PATOPHBIX UCTIBITAHUHN MPH Pa3JIeTICHUH COSNHEHU 10 TeMIeparypam
KUIICHUS] METOJIOM (DpaKIIMOHUPOBaHUs (IEPETOHKN) HE(PTH.

Ilpu HarpeBe Tako#l CI0XKHON cMecH, kak He()Th, B MapoByw (azy,
NpeXae BCEro, MNEPeXOAAT HU3KOKHILIIIUE KOMIIOHEHTHI, 0O0Jajaromue
BBICOKOH JICTYUCCTBIO. YacTMYHO C HUMH YXOOAT BBICOKOKHUIIANINE
KOMIIOHCHTBI, OTHAKO KOHUCHTPALlMA HU3KOKUIIAIICTO KOMIIOHCHTA B ITapax
BCeraa 60J'II)IHe, 4YEeM B KI/IH}IHIGI‘/‘I KHUIOKOCTH. Ilo MEpPEC OTTOHA HUSKOKHUITAIINX
KOMITOHEHTOB ~ OCTaTOK 00Oramaercs BBICOKOKHISAIIUME. [lOCKONBKY
JIABJICHUE HACBHIICHHBIX MAPOB BHICOKOKHUIISIIMX KOMIIOHEHTOB MPH JaHHON
TEeMIlepaType HUXE BHEIIHEero IaBJICHHs, KUIEeHHE, B KOHEYHOM CueTe,
MOXET HPeKpaTuThes. J{jist Toro 4To0bl CIeNaTh KUIeHne 6€30CTaHOBOYHBIM,
JKHUJIKUI OCTATOK HEMPEPBIBHO MOJOTPEBAIOT. [IpH 3TOM B Mapbl MEPEXOAST
BC€ HOBBIC U HOBBIC KOMIIOHCHTBHI CO BCEBO3pACTAIOMIMMU TEMIICpATypaMu
kuneHns. OTXosIue napbl KOHASHCUPYIOTCS, 00pa30BaBIINICS KOHCHCAT
OT6I/IpaIOT 0 HUHTEpBAJIaM TEMIEPATYp KHICHUSA KOMIIOHCHTOB B BHUJEC
OTJEJBbHBIX HEPTAHBIX (PPaKIHH.

Jis aHanmza ObIIM B3ATHI MPOOBI HE(TH C HECKOIBKHUX CKBAXKHMH
«Boctouno-JlaMOeimopckoro» HeQTIHOTO MECTOPOKICHISL.

Oo6paszer 1 — nmpoda HedTH co cKkBaXXHHBI Ne 1;

Oo6paszen 2 — npoda HeTH co cKBaXXHHBI Ne 21;

Oo6pazen 3 - npoda HedTH co CKBaXKMHBI Ne 27.

CymHocTh MeTozia 3aKkirodaercs B neperonke 100 cm® mcmeiryemoro
obpaslia TpH YCIOBHSIX, COOTBETCTBYIOIIMX NPHUPOJE NPOAYKTa U
NPOBEJCHUH IOCTOSHHBIX HAOJIOJEHUH 32 IOKa3aHWSIMH TEpPMOMETpa U
0o0BeMaMy KOHIECHCATA.

Cormacao 'OCT 2177-99 «Hedrenpoaykrsl. MeToabI ONpPeaeICHHS
(bpakmoHHOTO cocTaBay onpeessuid GPaKIIMOHHBIN COCTaB MPoO HEPTH U3
TpeX CKBakuH [2].
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Tabiuma 1.
Pesynbrathl ucnbiTanus GPaKIMOHHOTO cocTaBa HedTH

Home t O6mneM KoHzieHcaTa npu Temmneparype 0°C, cm®
p Haya
CKBa j1a 10 12 15 16 18 20 22 24 26 28 30
o | €L 0o [ ol oo o]0 |o0]O0|O0]O0O]|oO
HHA °C °C °C °C °C °C °C °C °C °C °C
1 44 7 11 18 21 25 29 33 38 41 46 51

21 43 6 10 16 17 21 25 28 33 | 37 41 44

27 45 7 11 | 20 | 22 | 28 | 33 | 38 | 42 | 46 | 51 | 57

IIpu Temneparype 50-170°C Bbeikumaer OeH3WHOBas —(pakiys,
UCIIONb3YeTCs KaK ChIphe JUIsl KaTaIMTHYECKOro pu)OpMHUHTA M MHPOIIN3A,
HUMeeT IPUMEHEHNE B TOBAPHOM aBTOMOOWIBHOM OeH3uHe. JIerkokumsmmx
(pakiuii B 0onbleM 00beMe BBIIETUIIOCH PU MEPEroHKe HE(GTH CKBaXKUH
Nel u Ne27.

Kepocunosas ¢pakuus Beikunaet mpu 180-240°C, ucnosp3yercst Kak
TOIUIMBO [UISi TPAKTOPHBIX M PEaKTHBHBIX KapOIOpaTOPHBIX IBHIaTEINEH.
HawnGomnbiiee conepskanne KEPOCHHOBBIX (pakiMii BHIACIMIOCH U3 HEPTH
CKBaXXMHBI Ne27.

JuzensHble  (pakmum  BBIKHMAIOT mpu  TeMmmepatype 220-350°C,
UCTIONB3YyeTCs KaK TOIIMBO IS TU3EIIbHBIX JIBUraTeNei.

Takum 00pa3oM, SKCHEPUMEHT IMOKa3al, 4To He(pTh CKBaKUHBI Ne27
HMeeT JOCTaTOYHO BBICOKYIO IIJIOTHOCTH M OONbIIee CoJepXKaHue
BBICOKOKUIIAMX  (pakumit. MccienoBanuss  (pakMOHHOIO —cOcCTaBa
MoKasaj, 4To 0o0pa3isl He(TH BBIOPAHHBIX CKBRXHH HMMEIOT pPa3IMYHBIN
XUMHUYECKUH COCTaB.

Jlureparypa

1. TOCT P 51858-2002 «Hed1b. O6uIMie TEXHUUECKHE TPEOOBAHUS -
Pexxum noctyma: https://docs.cntd.ru/document/1200028839;

2. TOCT 2177-99 «Hedrenponykrel. MeToapl —omnpenencHus
¢bpakunoHHOTO cocTaBay - Pexxum nocrymna: https://docs.cntd.ru/document/
1200005690;

3. Texunueckuii perinament Y CTAHOBKA ITOJI'OTOBKHU
HE®TU «Bocrounsiii Jlambetimopy / TP-11014.
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AHAJIN3 BOABbI POOJHUKOB CEJIA MAJIOCYXO0A30BO
BUPCKOI'O PAMOHA PECITYBJIMKA BAIIKOPTOCTAH

EcTecTBEeHHBIM BBIXOJJOM ITO/I3EMHBIX BOJI Ha 3¢MHYIO IIOBEPXHOCTH (Ha
CyIIIe WK IO/ BOJOMN) ABJSICTCS POTHIK — HCTOYHHUK, KITF0d. PomHuKamMu mim
WUCTOYHHUKAMH, KII0YaMH Ha3bIBAlOT COCPEAOTOUYCHHBIM €CTECTBEHHBIN
BBIXOJ] MTOJ3EMHBIX BOJ Ha 3€MHYIO MOBEPXHOCTH. lIpekie 4eM BBIMTH Ha
3EMHYIO TIOBEPXHOCTH, MOJ3EMHBIC BOIBI, (HIBTPYSCH, MPOXOAAT dYepe3
IMOPUCTOE MPOCTPAHCTBO PA3JIMYHBIX MOPHBIX MOPOJ, IO3TOMY POJHHKOBAS
BOJIa, KaK MPaBUJIO, OTJIMYAETCS IPO3PAUYHOCTBIO, CBEXKECTBIO M OTMEHHBIM
BKycoM. braronapst ectecTBeHHON (MIBTpaLlMK OHA ITOJHOCTBIO COXpPaHSET
CBOU MPUPOJHBIE KAYECTBA, CTPYKTYPY U CBOMCTBA.

PonuukoBas Boga cuutaercs caMoil UMcTol. POgHUKM NpencTaBisioT
co00il yHHMKaJbHBIE €CTECTBEHHbIE BOJOEMBI — TIPHPOAHBIE OOBEKTHI,
UMCIOIE 3HAYUTEIbHYI0 HAYYHYI0 M STHOKYJIBTYPHYIO LEHHOCTh Kak
NAMATHUKA TPUPOABI, OHH SIBIIIOTCS IICHTPaJbHBIM KOMIIOHEHTOM
OKPYKAIOMIUX JaHIIA(TOB, TOBHIIIAIOT UX 3CTETHYECKUE CBOWCTBA. ITO —
Hallle HallHOHaJIbHOE OoraTcTBO. [log3eMHBIC BOABI XOTh U CKPHITHI OT TJas3,
HO POJIb UX BEJIMKA B TIPUPOJIC U KHI3HH YeTIOBEKa

AKTyaJ'H)HOCTI) TEMBbI 06ycn03neHa BaXXHOCTHKO IIOA3EMHBIX BOM JIA
MATaHUA PEK, JJId UCTIO0JIb30BAHUA TOA3CEMHBIX BO/ B 6BITy 1 MHBIX HYX], a
TaKXe B HE0OXOIMMOCTH Oepedb UX.

Llenpto Hamero WCCIEZOBAaHUS OBUIO W3y4YCHHE POJHHKOB Ha
Tepputopun cena Manocyxosi3oBo bupckoro paiiona PecmyOnmku
Bamkoprocras.

Jnst nocTiKeHust NesH, ObIIIM OCTaBIICHBI 3aJauu:

1.IlponsBectn oTOOP MPOO BOABI M TMPOBECTH (HH3MKO-XUMHUECKHUH
aHaIM3 BOJABI POIHUKOB, pACIOJIOKEHHBIX Ha TEPPUTOPHM  Cella
ManocyxoszoBo bupckoro paiiona Pb.

2.0npenenuTb OpraHoJIeNTHYECKHE CBOMCTBA BOJIBL.

Ot6op mpoO BOABI B POAHMKAX IPOBOAWIM B OCCHHUH IEepHO[
(okTs0pB), cobmromass Bce TpeOOBaHUS, [albHEHIIee MCCIeOBaHHUE:
XUMHUYECKHUH cocTaB (Tabymna 1) u opranosentuieckue cporictsa (Tabmmima
2) Bompl ompenemsuin B sabopatopun OOO HUM BXJ[ r.Yoa. s
WCCIICIOBaHUA OBUIM WCIOJB30BAaHBl CIEAYIOMINE XHMHUYECKHE METOMBI:
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KOHOpHMeTpI/ILIeCKI/II‘/‘I, THT’pHMeTpH‘IeCKI/Iﬁ, TaKke ObLIN IMPOBEACHLI
pacyeThl, aHaJIUu3 U COLIMOJIOTUYECKUN OIIpocC.

Tab6muma 1.
XUMUYCCKUH aHAIN3 BOJIBI POJTHHKOB
Ponnuku pH, Xnopun | XKecrkoc | Kampiu | I'mapoxapOon
€IVWHH | BI, MI/T | Th W, MI/I1 | aTbl, MI/1
Bl obmast,
MMOJIB/JT
Ypxymorc | 7,01 120,5 23,8 440,8 305
kuit No 1
YpxymoBc | 6,93 2419 26,8 440,9 286,7
kit Ne 2
Apama 6,90 7,9 7,3 116,2 353,8
ramarr
030 7,33 7,95 6,3 86,2 286,7
ramarr
Tatpan 6,97 9,75 30 400,8 329,4
mamart
Hopma mo | 6-9 200 7 (10) 520 1000
roct

ITo pH noka3arensaM Boga Bcex MCCIELyeMBIX POAHUKOB HEHTpabHAS
(ot 6,2 o 7,33). Coneprxanue XJopuaa B BoJiax POJHUKOB TaTpaH mamar,
1030 mamamr, Apama mamam u YpxymoBckuit Nel Hipke HOpPMEBI, a Boja
poaHuKa YpKyMOBCKHH Ne2 COAEPKHT XJIOPHIBI, IPEBBIMIAIOIINE HOPMY Ha
41,9 mr/n. XKecTKOCTh BOIBI Y YPKYMOBCKHX UCTOYHUKOB U TaTpaH mamar
MpEeBBIIAIOT HOpMY B 3 paza. A y poaHukoB Apama u 030 Haxoastcs B
npegenax Hopmbel. CojepxaHue KanbLui B BoJe poaHHKOB Apama u O30
HaXOJUTCSl B MUHUMAJIbHBIX IIpeaeiax. B Boje YpiKyMOBCKHX HCTOYHHKAX
n TarpaH nmaman 3Ha4eHue 10 COJIePIKaHHIO KaJIbIIMs MTPUOIIIKEHO K HOPME.
Boma Bcex HCTOYHHMKOB IO COJIEPXKAHWIO THOpOKapOOHATa HE NPEBHIIIAET
HOPMATHBHBIX 3HAYCHHH.

Temneparypa Boabl — 3TO HanboJyiee YCTOWYMBBIA MOKA3aTENbh BOJBI
POJHUKOB, OH B 1IeJIoM KoJebsercst ot +6.0 go +8.0 °C. Haubonee Huzkas
TeMrieparypa Bojsl (+6.0 °C) oTMmeueHa B YPiKyMOBCKOM HCTOUHUKE Nel 1
1030 mamam, B FO30 mamarr u Apama mamani Temreparipa BoJs COCTaBIsIIa
+7.0 °C , mambonee Bbicokas temmeparypa (+8.0°C ) B YpKyMOBCKOM
ncrouHuke Ne2.
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Tabmuua 2.
OpraHoJIeNTHYCCKHI aHAJTU3 BOJIBI POJTHUKOB

Opranone | Poxuux Ponnux Tarpan 1030 Apama

NTHYCCKU | YpKYyMOB | Ypxymo | mamarr mamar mamart

e ckuii Nel BCKHI

CBOMCTBa Ne2

Temnepar | +6°C +8°C +7°C +6°C +7°C

ypa

I[BetHOCT | OecuBeTH | OecuBer | OeciBeT | OeCHBETH | OECIBETH

b bIi HBIN HBIN BIY bIN

Ocamox HET HET HET HET HET

MyTHOCT | mpo3padH | mpo3pad | mpo3pad | MpO3pavH | Mpo3payH

b bIi HBIN HBIN BIY bIN

3amax 3aMEeTHBIN | caOblii 0e3 6e3 cnabbIi
3amaxa 3amaxa

Bkyc 3aMEeTHBIN | craObIii 0e3 0e3 Bkyca | 0e3 BKyca
BKyca

AHanu3 1abopaTopHBIX UCCIEOBAHNI CBUIETEIHCTBYET, YTO KAU€CTBO
BOJBI B HCCIEIYyEMBIX POJHHKAX IO OPraHOJENTHYECKHUM ITOKa3aTelsIM
cTa0WIeH M COOTBETCTBYIOT CAHHTAapHBIM MIPaBWIaM M HOpPMaM st
MOA3EMHBIX BOJ, @ BOT B BOJax YPXKYMOBCKHX MCTOYHHUKOB HPHUCYTCTBYET
c1ab0 3aMeTHBIH 3amax u BKYC.

Taxum 06pa3om, n3 HCCIIeyeMbIX HAMU 5 POJTHUKOB, PACIIONIOKEHHBIX
Ha TeppuTopuM cena Manocyxos30B0 bupckoro paiiona Pb, He
COOTBETCTBYIOT  NpWHATBIM  CaHUTapHBIM  MpaBWiaM M HOpMam
(CanlluH 2.1.4.1116 - 02 IInTheBasi Boaa) YpKyMOBCKHE HCTOYHHKH, a
COOTBETCTBYIOITNH XMMHUYECKHI COCTAaB BOJIBI IIO3BOJIAET HCIIONB30BATh €€ B
nedeOHbIX Tensax. Boma pognuwka Tarpan mamam Boma KECTKas W3-3a
BBICOKOTO COJICPKAHUS KaIbIUs.

A BonbI pogHuKoB F030 mamam u ApaMa mamaii MmoJHOCTHI0 HOpMam
M0 XMMHUYECKOMY M OPTaHOJENTHYECKOMY aHAJIH3y W WACATBHO TPHUTOTHBI
JUISL TINThA.
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BBIJIEJIEHUE I'JTYTAMUHOBOM KMCJOTbI
(2-AMMHOIIEHTAHJIMOBOM KU CJOTHI) U3 BEJIKOBOI'O
I'NAPOJIN3ATA

I'nyramunoBas kucnota (CsHgNOs) - 2-amMuHONICHTAHIHOBAsT WITH O
aMHUHOTITyTapoBas kuciorta. CTpykTypHas hopMyia TaHHOH aMIHOKHCIIOTHI:
NH,
HOOC— CH,— CH,— C— COOH
k

['myTramMiHOBas KHCIIOTA SBISETCS OJHOU M3 BAKHEHIITNX aMUHOKHCIIOT
PACTHUTENBFHBIX ¥ JKABOTHBIX OenkoB. JlaHHAs KHcIoTa, HAaXOISAIIAsCS B
LEHTPE a30THUCTOTO OOMEHa, TAKXKE MMEET TECHYIO CBS3b C YIJICBOIHBIM,
9HEPreTUYECKUM, JXHPOBBIM, MUHEPAIbHBIM W JPYrMMU BHAaMU OOMEHa
BEIIECTB )KUBBIX OPraHu3MOB [2].

MosipHas  Macca  [JIyTaMHHOBOHM — kucinotel — 147,13 r/mous,
mpeacTaBisieT co0oii GecriBeTHBIE KpucTaiIsl. [1moxo pacTBopseTcs B Boje,
a Takke B 3TaHone. He pactBopsiercs B aupe.

CymecTByl0OT ~ CIOCOOBI  TONYYEHHsS]  TIyTAMUHOBOW  KUCJIOTHI:
XAMHYCCKHHA CHHTE3, MHKpPOOMOJOTHYECKHA CHHTE3, (epMEHTATUBHBIN
CHHTE3 U3 (l-KETOTITYyTapOBOH KHCIOTHI M THAPOJIH3 PA3INIHBIX OCITKOB.

luapomus OeNKOB SBISETCS KIACCHYSCKAM METOAOM TOJTYYCHHS
AMHHOKHCIIOT U3 MPHUPOTHBIX UCTOYHUKOB. J{J1s1 BRIpaOOTKH TIyTaMHHOBOMH
KHCJIOTHI HCIIOJB3YIOTCS )KUBOTHBIC M PACTHTEIIbHBIC OCJIKH: Ka3eWH MOJIOKA,
KJICHIKOBHHA MIIEHHIBI, OTXOJBI MSCOKOMOMHATOB M CIIMPTOBBIX 3aBOJOB
(6apma). I'myramuHOBasi KHCJIOTa W €€ TOJyaMHJ TIyTaMHH UIUPOKO
pacnpocTtpaHeHsl B npupoge. OHM BXOIAT B COCTaB OCNKOB KUBOTHOTO H
PACTHUTENIFHOTO TPOUCXOXKICHMA. [JyTaMuH, KpoMe TOro, HaxoIsiT B
KJIETOYHOM COKE MHOTHX pacTeHuit [1].

[Tonydyenne ruApoOXJIOpUAa TIAYTAMHHOBOW KHCIOTHI: 50 T MyKH
3aMelnBaT ¢ 15 M1 BOABl B IUIOTHBIA LIApUK TeCTa U OCTaBISIOT Ha 20
MuHYT. B dapdopoByro dyamky eMKocThio 50 MIJI HaaMBAaKOT BOAY U
OTMBIBAIOT KJIICHKOBHHY MYKH OT KpaxMaJa, ToKa CTeKaroliasi BOJa He CTAaHeT
npo3padyHol. OTMBITYI0 KJIEHKOBHHY pacTSATMBAIOT TOHKMM CIIOEM Ha
yacoBoM ctexsie u cymat npu 105°C. [ns ruaponusa cyxyro KIeHKOBHHY
pacTHparoT B IOPOLIOK, IEPEHOCAT B KPYIJIOAOHHYIO KOJOY WM 3aJIMBAIOT
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KOHIEHTPUPOBAHHON COJNISIHOM KHUCJIOTOM H3 pacdyera 35mn Ha 121
KJIEMKOBUHBI.

Konby cHa0OxaroT 00paTHBIM XOJIOIWIBHUKOM, M CMECh HAarpeBaroT 6
4acoB IIOJl TATOW Ha KHILIEH BOASHOW OaHE M OCTaBISIOT HAa HOYb.
I'uaponuzat pa3daBisOT BABOE BOAOH U OTHHUIBTPOBBIBAIOT YE€PE3 BOPOHKY
broxuepa. B pmibTpat (pacTBop) BHOCAT TAOJICTKY aKTHBHPOBAHHOTO YIS U
KHIATAT 15 MHHYT, TaIOT OTCTOSATHCSA U QUIBTPYIOT. DHUIBTpAT yHIapuBaroT,
MepeNUBalOT B KOHHUYECKYIO KOJIOY, OXJIAXXTAloT B 0OaHe €O IJBIOM U
HACHIIMAIOT XJIOPOBOAOpoaoM. [lepememniBas cMech, BBI3BIBAIOT TOSBIICHUE
KPHUCTAJUIOB THAPOXJIOPHIA TIIyTAMHHOBOW KUCIOTEL. OCTaBISIOT CMECh Ha
HOYb B XOJOIMIbHIKE. KpHCTaIbl 0TCaChHIBAIOT HA BOPOHKE CO CTCKIITHHBIM
(UIBTPOM M BBICYIINBAIOT Ha BO3IyXE.

Brinenenue cBOOOMHONW TIIIyTAMHHOBOM —KHCJIOTBI: THIPOXJIOPHI
pacTUparoT B CTYIKE, IPUMeEIIaB K HEMY TOJIOBHHHOE IO BECY KOJIHYECTBO
anminHa. OOpa3zoBaBUIYIOCS T'YCTYIO MacCy pa3BOJSAT ABOMHBIM OOBEMOM
BOJIBI U nepeHocsT B (apdoposyro yamky. CMmech HarpeBatoT 10 MUHYT Ha
Kursied  BozisiHOM Oane. Ilociie OXJIaKAGHHUS OCTOPOXKHO —CIIMBAIOT
JKUAKOCTh uepe3 BOpoHKY broxHepa. B octaTok HanuBarot 5-8 mul ciupTa U
pacTHparoT, EPEHOCST B TyXKe BOPOHKY M MPOMBIBAIOT cupTOM [3].

[TomryueHHYTO TITyTAMIHOBYFO KUCIIOTY BEICYIIUBAIOT B 9KCHKATOPE HAJl
XJopuIoM Kanblud. Beixog 25% ot Beca HCXOIHOM KIEHKOBUHBI.

Jlutepartypa

1. AiimyxamenoB, ['.b. 3Hauennme W  MeTOABl  MOJyYEHUS
TJIyTaMHUHOBOM KUCJIOTBI, OeTanHa U uX npousBonHbIX / [.B. AiiMmyxamenos,
K.IT. 3axapoB. — @pynse: UznarensctBo Akagemun Hayk Kuprusckoit CCP,
1962.- 139 ¢

2. XKymman, A.W. IIpou3BOACTBO M NPUMEHEHHE TIJyTaAMHUHOBOMN
KHCIIOTH! U rirytamaTa Hatpus / A.W. Kymman. — M.: HUHTUITumenpoma,
1965. - 44 c.

3. CuHre3sl opranndeckux npemnaparos. C6. 1, — M.: WJI, 1949. — 172

4. Yedpanos, N.B. IIpon3BoACTBO TIIyTaMHUHOBOW KHCIOTHI |

rilyraMaTa HaTpus Ha caxapHeix 3aBojgax / M.B. Uedppano. — M.:
OUHTUIIumenpoma, 1965. — 66 c.
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KOMIIVIEKCHAS OIIEHKA 3KOJIOTHYECKOI'O COCTOSAHUSA
ATMOC®EPHOI'O BO3JYXA I'. BUPCK PECITYBJIMKH
BAIIKOPTOCTAH

AHHoTanus. B 1aHHO cTaThe NpON3BEIeHAa PACCMATPUBAETCS OLICHKA
9KOJIOTUYECKOTO COCTOSHMA aTMoc(epHOro Bo3ayxa Topoia bupck
PecnyOnmuku Bamkoprocran B 2021 1. MccnenoBany KOTHYECTBO CMOJISTHBIX
XO/I0OB B XBO€ COCHBI OOBIKHOBEHHOW, Ha OCHOBE HYEro BBIYUCISUIN
ko3 unmeHT SH/IOTeHHOH HU3MEHYHBOCTH, XapaKTepU3yoImui
9KOJIOTHUECKOE  COCTOSHHE  OKpykaromed  cpenpl. McciemoBaHus
IIPOBOJWINCH B pailloOHax ropoja ¢ pa3HOl aHTPOIIOICHHOHN HArpy3koi, a
TaKkXKe B pa3Hble CE30HBI, A NPOBEICHHS CPABHUTEIBHOIO aHANW3a U
BBISBJICHUSI ~ KOPpEJSIIMU HE  TOJBKO MEXIy MOPQOIOrHueCKUMU
NPU3HAKaMU COCHBI, HO M HMX M3MEHEHUSMH B pa3Hble CE30HBI TOJa.
OuenHnBas nccieyeMylo TEPPUTOPHIO MO CTETICHH YUCTOTHI BO3/1yXa, 4TO Ha
BCEX HCCIEAYEMBIX TEPPUTOPHAX (KpoMe ruromia ki Ne 4 — 30HbI (JOHOBOTO
3arps3HEHUs)  HaOMoJaeTcs  CcpeAHHd  KO3(pPHUIMEHT  SHAOTEHHOU
N3MEHYMBOCTH. JlaHHBIE pe3ynbTaThl YKa3blBAlOT KM HA CPEAHION
3arpsI3HEHHOCTb BO3/yXa, O YEeM TaKKe CBUAETEIBCTBYIOT DE3yJIbTaThl
aHanM3a Ta30BOro cocraBa. Kpome TOro, cmeayeT OTMETHTh, YTO
K03()(DUIMEHT YHJOTEHHON M3MEHYMBOCTH JIECOIIAPKOBOW 30HE HAXOIMTCS
Ha TPaHMIE C <«IOBBIIIEHHBIM», YTO TOBOPHUT O Hamboyiee BBICOKOH
3arpsI3HEHHOCTHU BO3/lyXa Ha AAaHHOM TeppuTopuu. KoppensauuoHHslii aHanu3
yKa3blBaeT Ha MPSAMYI0 3aBUCHMOCTh TaKUX MOP(OIOrHYecKUX MPHU3HAKOB
KaK: YKMCJIO CMOJISTHBIX XOJ/IOB M JUIMHA XBOWHKH, MEX/IY YHCIOM CMOJISIHBIX
XOJI0B ¥ IUIOUIAJIbIO TIONIEPEYHOTO CEYEHHs, U ITUPUHON XBOWHKH. JlaHHBIE
MIOKa3aTeM HarpsMyl0 3aBUCAT OT 3arpsi3HEHHOCTH atMoc(epshl, TaKk Kak
TIOJUTIOTAHTHI BIMSIOT HA YHCIO CMOJISTHBIX XOJIO0B.

KnaioueBble cjoBa: MOUIIOTaHTHI, KOI(PQUIUEHT IHIOTEHHOM
N3MEHYMBOCTH; CMOJISIHBIE XOJbI; COCHAa OOBIKHOBEHHAsl; OMOWHAMKAIWS,
Koppemsuust; kodpouunent dumepa;

Bsedenue. C yBeIWYeHMEM TEMIIOB ypOaHM3aluu Tpodiema
3arpsI3HEHUS OKPYKaIOIIEH Cpenpl, B TOM 4YHCIe B aTMOC(HEPHOTO BO3yXa,
CTaHOBUTCS OJHOM M3 IIaBHBEIX TeM Ha moBecTke XXI Beka [1]. Ha mannsiii
MOMEHT HAOJIONAETCs] PAa3BUTHE CHCTEM 3KOJOTMYECKOTO MOHHTOPHHIA
aTMOc(epHOTO BO3[yXa, YTO O3HAYAET BO3MOXKHOCTh KOHTPOISI YPOBHS
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3arpsi3HeHui atMocdepst [2, 3]. A1t MOHUTOPUHTa aTMOC(EPHOTO BO3AyXa
IIUPOKO  WCIIOJIB3YyeTCSI  METOJ]  OWOJOTMYECKOr0  MOHHUTOPHHTA |
Ovovnaukanms. PacteHus sBIsAOTCS HamOonee  pacnpocTpaHEHHBIM
OMOJIOrMYeCKUM OOBEKTOM, KOTOPBIH pearupyeT Ha YPOBEHb 3arpsi3HCHUS
OKpYyXalolield cpeabl W KOTOpBIH  CIIOCOOEH  0XapaKTephU30BaTh
3arpsI3HEHHOCTS 3a JUINTENBHBIN Tepron [4, 5].

MeTton, KOTOpBIi HCHONB3OBANCA HAMH Ui HCCIECIOBAHHS —
BBIYHCIICHIE KO3((HUINECHTa 3HAOTCHHOW M3MEHYHMBOCTH, OH OCHOBaH Ha
HCCIIEIOBAaHUHN KOJIMIECTBA CMOJITHBIX XOJJOB B XBOE COCHBI OOBIKHOBEHHOM
(Pinus sylvestris L.). B me3o¢uiie XBOM XBOWHBIN pacTeHUN HaXOAATCS
CMOJISIHBIE XOJIbI, KOTOpBIC BBICTJIAHBI TOHKHMH CTEHKaMH M3 KIETOK
snutenus. KoaudecTBO CMOJISTHBIX XOJIOB 3aBUCHT OT BUJA PAaCTEHHS U OT
(hakTopoB OKpyKaroiei cpeasl. KpoMe TOro, OT 9KOJOTHUECKUX (PAKTOPOB
cpenabl OOMTaHMS 3aBUCHT JUIMHA XBOMHOK. [lo 3Toi npuunHe HEO0OXOIMMO
IIPOU3BOJUTh CPAaBHUTEIbHBIM aHAIUW3 B TOYKAaX C pa3sHOH CTENEHBIO
AQHTPOIIOTEHHOI Harpy3KH [6].

Lenv uccreoosanus. OUEHUTH KauecTBO aTMOC(EpPHOro Bo3ayxa B T.
Bupck PB, meton sHAOre€HHON N3MEHUYUBOCTH.

Obwvexm uccredoganusi. ATMOChepHBIN BO3ayX T. bupck PecryOnuku
BamkopTocrasn.

Mamepuaner u memooduxa ucciedoganuti. B KadecTBe y4acTKOB
WCCIEJIOBaHMs ObUIM  BBIOpPAaHBI TEPPUTOPUM C  Pa3sHOM CTEIEHBIO
AHTPOIIOTEHHOW HArpy3kH B I'. BUpCK U IpUropoHOi 30HE.

HccnenoBanusi MpOBOAMINCH JIBAXK/IbI: B BECEHHE-JIETHUH M OCEHHe-
3UMHHMH TiepuoAbl. BbUTM BBIOpaHBl YYacCTKM IPOM3PACTaHUS COCHBI
OOBIKHOBEHHOM C pa3HOMN CTETIEHBIO aHTPOIIOTEHHON HATPY3KH:

1. Cenure6bnas 3oua (KPK ABpopa).

2. Jlecomapkosas 30Ha (ITapk IToGempr).

3. 30Ha MHTEHCHBHOTO JBM)XEHHS aBTOTpaHcnopTa (yin. Konbuesas).

4. 3onHa ¢oHoBoro MoHuTOpHHra (cax OpenrHuK).

Jns OvonHanmkanmum ¢ 4-X Y4acTKOB OBUIM B3ATHI NPOOBI C ISTH
nepeBbeB, o 200 XxBOMHOK. BpicoTa Bcex JAepeBbEeB Ha YYacTKax He
npeBblana 5 MeTpoB. McciienoBanucy MpUPOCTHl XBOM 32 TOCIETHHE TPH
roga. Jlns wmccienoBaHMEt XBOM COCHBI B MEPBYIO OYepelb H3MEPSIOT
ocHOBHBIe mapametpsl: amuHy (L) n mmpuny (H), manee B cpenneit yactu
XBOMHKH TPOM3BOJAMIICS TIONEPEUHbIH Cpe3 M C MOMOUIBI0 MHKpPOCKOIA
OIpeessIach UIOIaah OMEPEYHOro cpes3a (S) M KOJIMYECTBO CMOJISTHBIX
kaHanoB (N). M3mepeHns: mpoBOAMINCH C HCIOIb30BAaHHEM MHKPOCKOIA
MicroLife-12-1.3.

JlaHHBIE, TOTyYEHHBIE [IPU UCCIIEI0BAHNN KO PHUIIMECHTA S3HIOT€HHOH
M3MEHUYHMBOCTH, 00pabaThiBatoTCs mpu momotuu Gpopmyn B Microsoft Office
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Excel. TIlpousBomsTcs BBIYMCICHUS CPEAHETO 3HAUYCHHUS  KaXIOTO
HCCIIElyeMOro  TapameTrpa, omubka cpemHero 3Hauenus (M=£m),
ko3 durment usmenunsoctu (CV, %), koabduiment xoppesuun (r).
[NonyueHHBIE TaHHBIE MTPOBEPSIIOTCS HA 3HAYUMOCTD C TIOMOIIBIO KPUTEPHS
@uepa [7].

3HaueHrne Kod(pPHUIHEHTa HU3MEHUYUBOCTH COOTHOCHTCS CO IIKOJOH
BapuaOenpsHOCTH MamaeBa. [laHHBIN TapaMeTp paszgernsercs Ha 6 TPy
odeHb HM3KUH (MeHee 7%), HI3KUH (oT 8 mo 12%), cpemunit (ot 13% mo
20%), mosbimiennsit (oT 21 mo 30 %), Beicokmit (or 31 mo 40%), odeHsb
BhIcokuii (Gonee 40%) [8].

Peszyromamor uccredogaHuii U ux  obcyxcoeHue. Huist
OMOVH/IMKAIIMOHHON OLEHKH 3KOJIOTHYECKOTO COCTOSIHUSL aTMOC(HEpHOTO
BO37yXa OBUI HCIOJB30BaH KOIDOUIMEHT SHIOICHHOW H3MEHUYMBOCTH,
OCHOBaHHBIM Ha 1kaje MamaeBa. [Ind KaKXIOW U3 aHAIU3UPYEMbIX
IUIOLIANOK  OBLIM  COCTAaBJICHBl  JAWMAarpaMMbl  JJsl  BU3YaJIM3alUU
k03((uIMeHTa SHAOTEHHOW W3MEHYHMBOCTH, YTOOBI HAIJISIHO BBISBUTH
pasHuLy B K03(hHUIMEHTaX Uil OJHOTO U TOTO K€ MPU3HAKa Ha pa3HbIX
TEPPUTOPHAX U B Pa3HbIC CE30HHI TOJa.

ITo pe3ynpTaTaMm HCCIENOBaHUS MEPBOil TONIAKH (ceuTeOHast 30Ha)
OBUIM COCTaBJCHbl auarpamMmbl (puc. 1), MO3TOMY HAIISAHO MOXKHO
OTMEHHTb yMEHBIICHUE KOI()(UIHMEHTOB SHIOrCHHONW HW3MEHYMBOCTH IO
OoNpLIEMY KOJHYECTBY MNPU3HAKOB, YTO TOBOPUT O 0ojiee CTAOMIBHOM
pasBuTUM M OOIIEeM  OJaronpusATHOM  DKOJOTHYECKOM  COCTOSIHUH
OKpY>KaIoLIeH cpe/ibl B OCEHHE-3UMHHI TIEPHOI.

KoaddumumneHT sHA0reHHOM M3MEHUYNBOCTH
(CV, %)

a0% —36%

0 25%
30% ° 18% 21%21%
20%
10% 5% II 8% g9
0%

L

B BeceHHe-netHui nepnog, M OceHHe-3MMHUI nepuos,

Pucynox 1 — 3nauenne ko3 duiinenTa 3HAOTCHHON N3MEHINBOCTH B
BECEHHE-JICTHUH MepHOJT B CEIIUTEOHOMN 30HE
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3nech u ganee: N — ob1iiee KOJIMYECTBO CMOJISTHBIX XOJIOB,

L — qynHa xBowu,

H — mmpuna xBowu,

S — IOk MOMEPEYHOTO Cpe3a.

AHau3 JaHHBIX, MOJYYCHHBIX Ha BTOPON HCCIEAYEeMOM ILIOIIAIKEe
(JrecomapkoBasi  30Ha), YKa3blBaeT, YTO B OCCHHE-3UMHHH IEPUOJ
K03(pPHUINEHT I GONMBIIMHCTBA MIPU3HAKOB TAKXKE€ YMEHBIIIIICS B OCEHHE-
3UMHHH rTepuo (puc. 2).

KoadppuumeHT sHAOreHHON N3MEHUMBOCTH B
BECEHHe-NeTHui nepuog, (CV, %)

40% 34%

0,
30% 52%
20% o 15%
I 13% 12% 10%
I 0] -
N [] O
N L H S

H BeceHHe-neTHUiA nepmos, M OceHHe-3UMHUIA nepuos,

Pucynok 2 — 3HaueHue k03 duiinenta SHI0reHHOW H3MEHUYNBOCTH B
BECEHHE-JIETHUM NeprOo B 30HE HHTEHCUBHOI'O JIBU)KEHUS aBTOTPaHCIIOpTa

Tpersst uccinenayemas IUIOMIAAKA HAXOIWIACh B 30HE MHTEHCHBHOTO
JIBIDKEHHUSI aBTOTPAHCIIOPTA. 3/I€Ch TaKK€ MOXKHO OTMETHTh YMEHBIIECHHE
k03¢ dULKEeHTa SHIOTCHHON N3MEHYMBOCTH ISl BCEX TPU3HAKOB, UCKITIOYAs
B JIAaHHOM Clly4ae, IIMpHHY XBOMHKU. Koadduument aist nanHoro npusHaka
yBenuuuiacs ¢ 21% po 28%, 3ToO He KpUTUUYHBIA MOKas3arenb, T.K. B
COOTBETCTBMM €O IIKatoii MamaeBa o00a mokazaTenss OTHOCITCS K
MOBBIIIEHHOMY KO3 QUIIEHTY SHIOTeHHONH U3MEHUYUBOCTH (pHcC. 3).

B kauectBe ¢onoBOro yuactka Obu1 BeIOpaH can Opemnuk. Takxke
MOXHO OTMETHTh yMEHbIIEHHE KOAP(HUIEHTa SIHIOTCHHONH U3MEHYHBOCTH
JUISl BCEX TPU3HAKOB, HE CUUTAsl KOJMYECTBO CMOJISIHBIX XOJIOB, HO pa3HHIA
cocraBmseT 1%, 94TO Tak e He ABIIETCS KpUTHIECKUM 3HaueHHeM (puc. 4).

231



KoadpdumumeHT aHaoreHHOM
N3MEHYMBOCTUN B BECEHHE-ETHUI
nepuog (CV, %)

38%
40%

30% 20%  20%gy,  21%
20%
(]
0%

B BeceHHe-neTHUI nepuos, M OceHHe-3MMHUIA nepuos,

28%

Pucynok 3 — 3naueHne K03 UIeHTa SHAOTCHHOW H3MEHYNBOCTH B
BECEHHE-JIETHUH NEPUOJ B JIECONAPKOBON 30HE

KoaddrLMeHT sHAOreHHOM M3MEHUNBOCTU B
BeceHHe-NneTHui nepuog (CV, %)

20% 19%
(]

15% - o12% 12%
10% II 8% 79, I 705 8%
0

B BeceHHe-neTHUii nepros, M OceHHe-3UMHUI neprog,

X

Pucynok 4 — 3Hauenne ko3¢ puIHeHTa SHAOTEHHOH N3MEHYUBOCTH B
BECECHHE-JIETHHUH 1epro/] Ha JOHOBOM ydacTkKe
Kak ™Mbl BuamMm, HaOIromaeTcss 3aKOHOMEPHOCTh, NPH KOTOPOH
KOG (UIMEHT SHAOTEHHOW HW3MEHYMBOCTH YMEHBIIAETCA B XOJIOJHBIE
CE30HBI T0Jla, YTO TOBOPHUT O CTAOMIM3AIMU Pa3BUTHA (UIOPHI B JaHHBIN
Nepro/, a 3HAYUT U 00 YMEHBICHUH aHTPOIOTCHHOW HArpy3u M YHCTOTE
aTMoc(epHOr0 BO3/AyXa, Kak cieicTtBue. VcciemoBaHWil, KOTOpHIE
MOATBEPKAIM Obl JTAHHYI0 3aKOHOMEPHOCTb, HE OOHapyKEHO, OJHAKO,
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HEKOTOpbIE aBTOPBI MPEAIOJAraloT, YTO B XOJOIHBIH CE30H KaueCTBO
BO3/lyXa YXYJIIAeTCs, B CBSA3M C YBEIMYCHHEM CIy4aeB II0JIb30BAHUS
ABTOTPAHCIIOPTOM M paboTOi KOTENBHBIX [9].
Koppensmonssiii aHanu3 (Tadi. 2) ucciaeayeMbIx MPU3HAKOB IoKa3al,
YTO MEXKAY BCEMH IpHU3HaKaMu HaOmrofaercst crmabas KOppEIAIMOHHAS
cBsi3b. HamOonmpmmii kodpQuUIMEHT Koppemsiuuu HaOMoaaeTcs MeXay
YUCJIOM CMOJISTHBIX KaHaJoB W JyuHOM XBouHKH (0,75), Tak ke HeOOoIbIIas
KOPPEJSIOHHAS 3aBUCUMOCTB TIPOCIIC)KUBAETCSI MEXKAY ITMPHHOW XBOMHKU
1 KOJIMIECTBOM CMOJISTHBIX X010B (0,65), TTOMAABI0 MTOTIEPEIHOTO CEUCHUS
1 yucioM cModisiHeiXx xon0B (0,606). Haumensinas (crmabasi) xoppensius
NPOSBISIETCS MEXIYy IIUPUHOM ¥ JUIMHHOM XBOMHKH, IUIOIIAIBIO
MOMEPEYHOT0 Cpe3a U JUIMHHOM, a TakXKe IUIONIAbl0 MONEepeyHoro cpe3a u
MUPUHON XBOMHKH. [loiydeHHbIE pe3ynabTaThl CBUAETEIBCTBYIOT O
HeOOJIBIION MOJIOKHUTETBHON KOPPEISIIMU MEXIy JUIMHOM XBOM M YHCIOM
CMOJISTHBIX XOJIOB, @ TAKXKE MEKAY YHCJIOM CMOJITHBIX XOJIOB M IUIOIIAIbIO
MONEPEYHOT0 CEYCHUS], M INUPUHOW XBOWHKH, YTO JIOTUYHO, T.K. 4eM OoJIbIIe
CMOJISTHBIX XOJIOB, TeM OoJbIle MecTa TpeOyeTcs Al UX PACHOJIOKECHUS U
Haobopor [10, 11]. CrnexyeT OTMETHTH, YTO JaHHbIE TOKA3ATEIH HAPSIMYIO
3aBUCAT OT 3arpsA3HCHHOCTH aTMOC(ephl, TaK KaK IIOJUTIOTaHTHI
3aKyMOPUBAIOT CMOJISTHBIE X06! [12].
Tabmuua 2
Marpura Kopperinun Mex1y MopQONpHU3HaKaMH XBOH COCHBI
0OBIKHOBEHHOI1 Pinus sylvestris

N L H S
N 1
L 0,758608 1
H 0,655401 0,56671 1
S 0,606388 0,566654 0,568558 1

Bce nonyueHHbIE TaHHBIE TPOBEPSUTICH HA IOCTOBEPHOCTH C TOMOIIBIO
F-tecra wim xpurepus @umepa. Bce BbUHCIEHUS NTPOBOAWINCH B
nporpamme MS Excel ¢ nomomplo makera «AHamu3 paHHbIX» [13].
Pe3ynbraToM BEIYHMCICHUH NpEACTaBICHBI B TA0IHLE 3.

Tabmuma 3

Tabnua naHHBIX, TOIYYEHHBIX [IPH BEIYUCICHUN Kputepus Dumiepa
JUTS BRIOOPOK B BECCHHE-JIETHUH M OCCHHE-3UMHHHN TIEPHOIBI
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Ucrounuk F

F P-3nauenue
Bapuaum[ KpI/ITI/IquKOG
B-n | O-3 | B-n O-3 B-n O-3
Mexcny 4,36 | 9,26 | 0,00688 | 0.00003 | 2,725 | 2,725
rpynmnamu

B nony4denHo# Tabiuie ykasaHo pacuérHoe 3HaueHue F-kputepus ais
BEIOOPOK BeceHHe-NeTHero mnepuozna (4,362), kputmdeckoe ("tadbmmaHoe")
3HayeHue F-kputepus nByxcrtoponHero (2,724), ypoBeHb 3Ha4YMMOCTH P
(0,0068). PaccunranHOe 3HAaYCHHE NPEBBHINIACT KPUTHYECKOE, a YPOBEHB
3raunmoctu P (0,068) menee 5%, nosToMy BiusiHHE (hakTOpa JOCTOBEPHO Ha
5%-HOM ypOBHE 3HAUUMOCTH (Pa3uyus MEXKIY JIEPEBbSIMHU IO KOJINYECTBY
CMOJISTHBIX XOJIOB TOCTOBEpHBI). [ BRIOOPOK OCEHHE-3UMHETO IepHoa
pacuérHoe 3HaueHue F-kputepus — 9,268, a kputHiyeckoe («TabIMIHOEY)
3Ha4YCHHE paBHO — 2,724, yposeHb 3HaunMocTd P — 0,0000268, uto Taxxke
MeHee 5%, 4To 03HayYaeT BiIusHKe (hakTopa J0CTOBEpHO Ha 5% ypoHe [14].
Or1eHNBas KOTMYECTBECHHOE COJICPKAHNE MCCIIEyEMBIX BEIIECTB B BO3AYXE,
MOJKHO OTMETHTh, YTO BCE BELIECTBA, KPOME YITIEBOJOPOIOB, HAXOIATCS B
npenenax [1JIK. Ha ocHoBaHMM 3TOro, MOKHO clieiaTh BBIBOJ O TOM, YTO
OCHOBHBIM 3arps3HHTENIEM BO3[yXa — SBISETCS TPAHCIOPT, TaKk 3TO
OCHOBHOH MCTOYHFIK ITOCTYIUICHHSI YTIEBOJAOPOIOB B aTMOC(hepy B TOPOJIE.

KoadduumeHT  3HIOTCHHOW  W3MEHYMBOCTH  yKa3blBaeT  Ha
CTa0MJIBHOCTh Pa3BUTHS oOpraHu3sma (COocHbl OOBIKHOBeHHO#H) [15],
CTaOMJIBHOCTh Pa3BUTHA B HalleM ciydae o0003HayaeT YHCTOTY
aTMOC(EepHOTr0 BO3IyXa HCCIeIyeMOoi TeppuTopun. IHBIMU cIOBaMH, €CTi
MIPOU3BECTH TPATALMIO0 HCCIECAYEeMONH TEpPUTOPHUIl 1O CTENEHH HYHUCTOTHI
BO37yXa, OCHOBEIBAsICh Ha KOA((PUIMEHTE YHIOTCHHONH H3MEHYHBOCTH, MBI
BBISICHHM, YTO Ha BCEX MCCIEAYeMBIX TeppUTOpUAX (KpoMe (OHOBOTO
ydJacTKka) HaOIr01aeTcst cpeJHUH KOI(QPHUIUEHT 3HAOTCHHOW N3MEHYHBOCTH
[16]. Kpome Toro, Takke MOXKHO OTMETHTH, YTO KOI(PPHUIMEHT IHIOTEHHOM
U3MEHYMBOCTH B JIECONAPKOBOM 30HE HAXOAWUTCS Ha TpaHHLE C
«TOBBIIIEHHBIM», YTO TOBOPHUT O Hamboyiee BBICOKOI 3arps3HEHHOCTH
BO3/yXa Ha JaHHOU Teppuropuu. KoppensiuoHHbI! aHanu3 yka3blBaeT Ha
MPSIMYIO 3aBUCHMOCTh TaKHX MOP(OIOTHYECKHX HPU3HAKOB KakK: YHCIIO
CMOJISIHBIX XOJOB M JJIMHA XBOUHKHU, MEXJYy YHCIOM CMOJISIHBIX XOJOB U
IUTOINAABI0 MOTIEPEYHOTO CEYCHUS, W IMIHPUHOH XBOWHKH. ClemyeT Taxke
OTMETUTH, YTO JaHHbIE IIOKA3aTeNIN HANPSAMYIO 3aBUCAT OT 3arpsI3HEHHOCTU
arMocdepsl, Tak Kak MOJUTFOTAHTHI BIMIIOT HA YHCIIO CMOJISIHBIX X008 [17].

Ecnu B3risiHyTh Ha OOIIYI0 KapTHUHY IIOJIyYEHHBIX PE3YJIbTaTOB, TO
MOYKHO 3aMETHTh, YTO BCE IOJy4YEHHbIEC [TOKAa3aTeNy YKa3bIBalOT Ha Ooiee
ONarompuATHOE COCTOSIHHE aTMOC(Epsl B OCEHHE-3WMMHHUI IEpPHOMA, YeM B
BECEHHEE JICTHUH.
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Bo1600b1. Pe3ynbTaThl OIEHKN KaYeCcTBa BO3yXa BRIOPAHHBIX YUACTKOB
MOKA3aJid, HAWMEHBIIIEE COJECPIKAHUE MOJUTIOTAHTOB B 30HE (OHOBOTO
MOHHUTOpPHMHTA. bBollce BBICOKas KOHIICHTPAIMs 3arpsA3HSIONIAX BEIICCTB
HArpy3KH HaOJIOfaeTcss B MapkoBOM W cenuTeOHOM 30Hax. O6 3TO
CBHETEIBLCTBYET MOYTH OJJMHAKOBOE 3HAUYCHHE KO DHUIIHEHTA IHIOTEHHOM
M3MEHYUBOCTH XBOM COCHBI. Kpome Toro, HabmiogaeTcss 3aKOHOMEPHOCTh
MEXIy CE30HOM M COCTOSIHHEM aTMOC(EPHOTO BO3MyXa: B XOJOJHBINA CE30H
aTMOC(EPHBIN BO3/IyX YHIIE, YEM B TEIUIBIN.

Bce mpoBeieHHBIE HAMY HCCIICIOBAHUS U TONyUEHHbBIC PE3yIbTAThl B
COCTaBe 3KOJIOTHYECKOTO MOHHUTOPHHIA KAaK YAaCTH CHCTEMBI IKOJIOTHUECKOM
0E30MACHOCTH [JAOT BO3MOXKHOCTH JUIS MHHHMMH3ALHUH IOCJIEICTBUN
NPOSIBJICHUS] MPUPOIHBIX (AKTOPOB HSKOJOrMYECKOW omacHocTH. Kpome
TOTO, Ha OCHOBE TIIOJYYEHHBIX JaHHBIX JOMYCKAeTcs IUIAHHPOBAHHE
MPUPOIOOXPAHHBIX MEPOTIPHSATHS TSl CHUKEHHSI AaHTPOIIOIEHHOTO BITUSHUS
Ha JIECHBIC DKOCHCTEMBI: pPEabWIMTALN TEPPUTOPHIA, ITOIBEPTIIHXCS
YpEe3MEPHOMY AHTPOMOTEHHOMY BO3AEHCTBHUIO, HAIPUMEP, PEKYIbTHBALINSL
3eMeJlb, JINKBUIAINS 3arpPI3HEHNM, 00e3BpeKUBaHNe W yIaJeHHe Mycopa,
JIMKBHIALIMS CBAJIOK, MPHUBEICHHE B TOPSAMOK JIECHBIX 30H M BOJOEMOB,
JMMKBUIALMS 3arpsisHeHuii u ap. [18].
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INPUMEHEHHME ITIEPETHAHHOI'O B BAKYYME BOCKA
B TPAKTUYECKOM IMYEJIOBOJICTBE

Emé ABuneHHa peKOMEH0OBaJ IPUMCHATH BOCK B Ka4eCTBE CPEACTBA,
MOBHINIAIONICTO  JIAKTAIlMIO Yy  KOPMSIIMX  JKeHIMHH.  bonpmryio
OHMOJIOTHYECKYI0 aKTHBHOCTh MMEIOT MHUINEBHIC JTOOAaBKH M3 KOJIOTHICCKU
gucToro 3abpyca, Ha OCHOBE 3a0pyca W IIPOIIONIMCA TOTOBST IHIICBYIO
00aBKy «ATHUIPOMUH», OOJAJAIONIYI0 BBICOKUMH OaKTEePHUIIHIHBIMH,
MPOTUBOBOCTIATTUTELHBIMH u aHEeCTEe3UPYIOLUMHU CBOMCTBaMH.
AHecTe3upymIue CBocTBa « ATUIPOMUHAY B 5 pa3 BbIllIe HOBOKAWHA, TIPH
STOM OH YMEHbIIIAeT BOCTIAIUTENIbHBIE MPOIIECCHl BO BHYTPEHHUX OpraHax.

«ANUOPOMHUHY» MPUMEHSIOT B BHIC TAOJCTKH MMOJ SI3bIK WA B BHIC
IUTACTUHOK Ha TOPaKEHHBIM YYaCTOK CIU3HCTON (CTOMATUT, TUHTHBHT,
MapoJIoHTO3 M JAp.) wiu Kok (QypyHKya u ap.). UroOsl (QUTOHLNABI
anMIpOMUHA  HE  YJIeTyYHBAJIWCh, IUTACTHHKH  JIyYIle  HAKPBITh
MOJIMATUIIEHOBOM MIEHKOM.

B BoCk, HCHONB3yeMBIH IS MOCTPOCHUS KPBIIMIEYEK COTOB, MUEITHI
JOOABIISTIOT BEIECTBA, IIPEPHIBAIONINE pPAa3BUTHE aJUICPTHUH, TPH YeM
XUMHYeCKas TPHPOJAa ITUX AaHTHAIUIEPTEHOB IO CHX TIOp HEW3BECTHA.
AKTHUBHBI TaK)K€ KOMIIOHEHTHI BOCKA: U3 | €ro TOHHBI MOIy4aroT 6osiee 5 Kr
a¢upHOTO Macya. B cBSA3W ¢ 3TUM KCIBITaHUS OMOJIOTHYECKOH aKTUBHOCTH
COCTaBHBIX YaCTEH BOCKa UMEIOT OOJIBIIIOE MPAKTUIECKOE 3HAUEHHE.

CymiecTByeT HECKOJIBKO CIOCOOOB pa3ieleHusl MUEIMHOTO BOCKAa Ha
COCTaBHBIE KOMITOHEHTBI, HANpHUMeEp, MyTEM pPACTBOPEHHSI B 3THUIOBOM
CIIUPTE MPH PA3TUIHBIX TEMIIEPATYpPax €ro MOKHO Pa3AeuTh Ha 3 OCHOBHBIC
¢dpakiun [1]. dust pa3geneHust 3ToH CI0KHON CyOCTAHIIUE MBI IPUMEHHITH
(hpaKkIMOHHYI0 BaKyyMHYIO NIEpEroHKy. BakyyMHas meperoHka maeqIuHoro
BOCKa OCYILIECTBIICHA HAMH B aTMOC(epe aproHa mpu OCTATOYHOM JaBICHUU
MeHbme | MM pryTHOrOo cronbOa. CHavama 3akuIaeT NP TeMIeparype
6oneme 100 °C BomsiHOW OocTaTOK B Bocke. [lanmee mueT mpu Temreparype
cumkoHoBoi Oanu 210 °C a3eoTpom, KOTOpHIA HE KOHICHCHUPYETCS B
BO3AyIIHOM xoJjommisHuKe. 13 100 r Bocka momydeHo ase ¢pakouu: 1-s
OTHOCHUTEIILHO JICTKOKHIIAIIAS Maccoi 7 T UMeeT UyAeCHBIH 3amax, 2-s 6oiee
TyromuiaBkas - 10 r coBepIeHHO OTJIMIHOTO OT MepBoi Ppakmmu 3anaxa. B
cymme 17 % ot ncxomHOM Macchl Bocka. OcTaToK B KOJIOE CEPO-KOPHIHEBOTO
IBETA.

237



Vxe npu Temmeparype cBbime 120 °C BOock HauWHAET NapUTh
BCIEACTBHE TEPMHUUYECKOH NECTPYKLUHU OTJCIbHBIX €ro KOMIIOHEHTOB.
loperp Bock mpu arMmocthepHoM paaBieHuH HauumHaeT mnpu 300 °C, a
pasnaraercs npu 130 °C, mosToMy nepersaTh ero 6e3 npuMeHeHHsT BaKyyMa
HEBO3MOXHO.

[Tonydyennbie Hamu (Ppakiuu ObUTH HCHBITAHBI HA OHOJOTHYICCKYIO
aKTHBHOCTbH B TOM UHCJIE Ha MYETMHBIX CEMbAX. BOCK IuIaBUTCS B MHTEpBAe
Temrieparyp 62—68 ©°C. Ham HCXOIHBIM BOCK HMENI TEMIEpaTypy
wraBnerns 64-65 °C. IlepBast ¢aza meperHaHHOTO BOCKA INTaBUTCA TIpHu 54,3-
54,5 °C, a Bropas — npu 64,6 °C.

OOpasipl MEperHaHHOTO BOCKA OBUIM HCIOJIBb30BaHBI HAMH IS
M3TOTOBJICHUS HMCKYCCTBEHHBIX MHCOYEK IIPH BBIBOJC MATOK, B KadecTBE
HCXOJIHOTO CHIPbS IS HOJTYYEeHUS HCKYCCTBEHHOMN BOIMHBI U AJISI TOKPBITUS
TOHKHM CJIOEM IUIACTUKOBBIX COTOB (IlepBasi JITKOKHILAIIAs (pakius) c
LIEJIBIO JIY4IIeTo UX MpueMa JUIs OTCTPOUKH.

Ecnu u3rotoBieHne BOIIMHBI M3 TEPBOM (pakiMu ¢ NPUMEHEHHEM
QTIOMUHHUEBBIX TPAaBUPOBAHHBIX BAJIBIIOB HE COCTABMIIO Tpy/a, To mpu 25 °C
IUTaCTHHA U3 2-0H (ha3bl KPOIIMTCS BO BpeMs IPOKATKH Ha Bajblax. Torxa
pazorpenu ee nepea npokatkoi A0 35-40 °C. [Tonyuunack Xpymkast IpoyHast
BOIIMHA, KOTOPYIO MTUEJIBI HE IPUHSUIN K OTCTPOWKE M HAaUWHAJIM TIOCTETIEHHO
TpBI3Th. BonuHy U3 nepBoii ¢ppakiyy myena NpuHsiia Ha OTCTPOHKY.

B HCKyCCTBEHHBIX IUIACTHKOBBIX MHCOYKAX, HOKPHITEIX O0EHMH
(GpaksIMU TEpEerHaHHOTO BOCKA, IMMYEJbl MPUHUMAIW JUIi BOCIIHUTAHUS
MaTOK TIE€PEeCAXEHHBIX B HHUX OJHOJHEBHBIX JIMYMHOK, M3 KOTOPBIX
Pa3BUBAINCH OOBIYHBIC MATKH.

IIpy NOKpBITUM IUIACTUKOBOI BOILMHBI TOHKHM CJIOEM BOCKa IEPBOM
(bpakiuy Mm4esabl XOpoulo IMPUHUMAIU €€ JJIsl OTCTPOMKH, paBHOMEPHO
HaHOCHJTM TOHKHH CJIOW C TIOMOIIBIO TOpSYero GeHa.

TakuM o00pa3oM, HaMH HOJNY4YEHBI NPEJBAPUTEIBHBIC PE3yJIbTaThI
UCIIBITAaHKUSL JIBYX IIE€PErHaHHBIX B BakyyMe (pakiuii BOCKa, KOTOpbIE
MOKa3aJld MX aJeKBaTHYIO OMOJIOTMYECKYIO aKTHBHOCTH. MccienoBanus B
JaHHOHM 00JIaCTH MPOJ0IKAIOTCSL.

Jlutepartypa

1. ®puaman P.A. Texnonoruss xocmetuk. — M.: Ilumeas
MIPOMBILIIEHHOCTD, 1984. — C. 244,
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HOPMATHUBHO-IIPABOBBIE AKTbBI B COEPE
9KOJIOI'MYECKOI'O KOHTPOJIA ITIOYBBI

B cucreme NpHOPHUTETHBIX HANpaBlICHUH MEXIyHapOJHO-IIPABOBOIL
OXpaHbl OKPYXKAIOIIEH cpelpl BXKHOE MECTO 3aHMMAIOT OpPraHW3aIlMOHHO-
MPaBOBBIE MEPhI OXPaHbI OYB. B CBSA3M ¢ 3THM 3eMeNbHOE B SKOJIOTHYECKOE
3aKOHOZATeNbCcTBO Poccuiickoii Penepanny mpu3BaHbl Ha HAIMOHAILHOM
ypoBHe obecrieunTs popMupoBanue 3(h(HheKTHBHON CHCTEMBI IPABOBBIX MEP,
o0ecreynBaOIIMX PAalHOHAIBHOE HCIONb30BaHHE W OXpaHy II04YB, Kak
OJIHOTO U3 BaXKHEUINUX IIPUPOAHBIX KOMIIOHEHTOB OKPYKAIOIIEH CPEJIbL.

OCHOBHOW  HOPMAaTHBHO-TIPABOBOM  aKT, KOTOPBI  peryiupyer
MIPaBOBYIO OXPaHy OKpY’KaroIlen cpeapl, iBisercs 3akoH oT 10 suBaps 2002
r. Ne 7-03 «O06 oxpaHe okpysxatomiei cpeap». CT. 4 3aKOHA ONPEaCIIACT
00BEKTHI OXpaHbl OKPYXKAIOWIEH Cpelnbl OT 3arps3HEHHs, HCTOIICHUS,
JIeTpajlaliiy, MOPYH, YHWYTOXEHUs M HHOTO HETraTHMBHOTO BO3AEHCTBUS
XO3SHCTBEHHBIH M IPYyroi AEATeIbHOCTH, K HUM, B TOM YHCIE, OTHOCATCS
3emunst ¥ Hezipa. DexepanbHbIM 3aKk0HOM «O0 OXpaHe OKpYXKAroWeH Cpeabh»
JUIL TIOYBBl YCTAQHOBJICH KOMIUIEKC OPTraHM3alMOHHO-TIPABOBBIX Mep,
KOTOpBIE MOJIJIeKaT IPUMEHEHHIO ISl COXPAHEHUsI M BOCCTAHOBIICHUS 3TOTO
KOMITOHEHTa OKpYXKarolieu cpens [1].

Cr. 13 «3emensHOro xoaekca Poccuiickoit @enepanum» ot 25.10.2001
Nel136-@3 (pen. Ot 16.02.2022) (c u3Mm. u jo1., BctyI. B cuty ¢ 01.03.2022).
OxpaHa 3eMenb  MPeACTaBlIseT CcOo0OH  JeATeIbHOCTh  OpPraHOB
rOCYAapCTBEHHOW  BIIACTH, OPraHOB  MECTHOIO  CaMOYIpaBlieHHS,
IOPUINYCCKUX U (1)143H‘IeCKI/IX JIMI, HAIIPpaBJICHHYIO Ha COXPaHCHUE 3€MJIN KaK
Ba)KHeHIIero KOMIOHEHTa OKPY)KAIOIIeH cpeabl U MPUPOAHOro pecypea [1].

CoruacHo cT. 62 @3 ot 10.01.2002 Ne7-®3 (pen. Ot 26.03.2022) «O6
OXpaHe OKpYKalollel cpelb», peIKHe M HaxoJsIIuecs I0J Yrpo30i
MCYE3HOBEHUS ITOYBHI ITOJUIEXKAT OXpaHe FOCYAApPCTBOM, U B LISNISX UX y4eTa
u oxpaHsl yupexxnarorca Kpacnas kuura nous Poccuiickoit ®@enepanuu u
KpacHbIe KHUTH 1T0YB cyObekToB Poccuiickoit deneparuu, mopsIoK BeAEHUs
KOTOPBIX OIpEAENSIeTCs 3aKOHOIaTENLCTBOM 00 oxpaHe moys [5].

MogenpHbIlf 3aKOH 00 OXpaHE II0OYB YCTAHABJIMBAECT OCHOBHBIC
MPUHIUIBI TOCYJAPCTBEHHON MOJHUTHKH, IPABOBBIE OCHOBBI JCATEIBHOCTH
OpPTaHOB T'OCYAApPCTBCHHON BIACTH, IOPHUAMYECKHX W (DPU3NUECKHUX JHI[ B
LEJSIX PAlMOHATIBHOTO M OEPEeXXHOTO HCIIOJIb30BAHMA IT0YB, COXPAHEHHUS UX
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Ka4yecTBa M IJIOZAOPOJHOTO CIIOS1, 3aIIUTHI IOYB OT HETATUBHBIX BO3ACHCTBUI
[4].

ITocranoBnenue IlpaBurensctBa Poccuiickoit depepanuu ot ot 30
utonst 2021 roxa Nel081. Hacrosiee [lonoskenue ycTtaHaBiIMBaeT MOPSAOK
OCyILIECTBIICHHST (DeIePaTbHOTO TOCYIAapPCTBEHHOTO 3€MENBHOIO KOHTPOJI
(mamsopa) [2].

CanlluH 1.2.3685-21 "I'urneHnmueckue HOPMATHBEI U TPeOOBaHUS K
obecnieueHmIo 6€30nacHOCTH U (WIH) OE3BPEIHOCTH ISl 4eTI0BeKa (PaKTOpoB
cpensl oduranus” ot 28.01.2021. Cogepxur B cebe Tpebosanus k I1JIK u
OJIK xuMu4ecKkux BemiecTB B mo4ee [4].

Bompocst obecrieueHns TUIOJOPOANS TIOYB 3eMelb
CeNIbCKOXO3SHCTBEHHOIO ~ HA3HAUEHUs  PEryJupyrTcss B  YaCTHOCTHU
@DenepanbHBIM  3akoHOM 0T 16 wmrona 1998 roma Ne 101-@3 "O
TOCYyJapCTBEHHOM pEryJIUpOBaHUM OOCECIEeUYeHHs IUIONOPOAUS 3eMellb
CeNbCKOXO03sHCTBeHHOro HasHadyeHus", dexepanpHbIM 3akoHOM oT 10
saBaps 1996 roma Ne 4-®3 "O wmenuopanuu 3emens'', DenepaibHbIM
3akoHOM OT 19 uronst 1997 roma Ne 109-®d3 "O Oe3onacHOM oOpalieHun ¢
MECTULUIaMHU U arpoxumMukatamu', @enepanbHbIM 3aKOHOM OT 10 sHBapsl.

BrimenepedncineHHble JOKYMEHTBl HEOOXOAMMBI ISl TIPOBEACHUS U
KOHTPOJISL ~ JIEATENIbHOCTH, CBSI3aHHOHM C  TOCTYIUICHHEM B  IOYBY
3arps3HSIONINX BEIIECTB, a TAKXKE IS IPEIOCTABICHNUS aKTyallbHbIX JaHHbBIX
rpakaaHaM. HopmaruBHO-TIpaBOBEIE aKTBhl, obecrieunBaronye
0€3011acHOCTh, OOHOBJISIOTCS ¥ MOJICPHU3UPYIOTCS B CBSI3H C HAPACTAIOIIUM
aHTPOIIOTEHHBIM BO3/IeiicTBHEM Ha Onochepy, ¥ TOJIBKO IPU UX COOTI0ACHUN
YeJI0BEYECTBO MOXKET PACCUUTHIBATh Ha 310pOBOE Oyymiee.

Jlutepartypa

1. 3emenbHslil kogekce Poccutickoit @enepanmu ot 25.10.2001 Ne 136-
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2. Tocranosnenue IpaButenscTBa Poccuiickoit dexepanuu ot ot 30
nroHs 2021 roma Nel081.

3. Tlocranosnenue ot 31 oktsi6pst 2007 roga Ne29-16 «O mMozxensHOM
3akoHe «O0 oxpaHe 1MouYB»

4. CanlluH 1.2.3685-21 "I'urnennueckre HOPMAaTUBBI U TPEOOBAHMS
K obOecnieyeHnto Oe3omacHOoCcTH W (MiM) OE3BPEAHOCTH Ul YeJoBeKa
(akTOpOB cperpl oouTaHu"

5. ®enepansabril 3akoH oT 10.01.2002 Ne 7-®3 (pen. ot 29.12.2015)
«O0 oxpaHe OKpYKalomIei cpeap».
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2010. — 380 c.
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OILIEHKA COJEPKAHUS TSIKEJIBIX METAJIJIOB B IIOYBE
JIECHOM SYKOCUCTEMBI ACKUHCKOI'O PAMOHA
PECHYBJHUKHU BAILIKOPTOCTAH

B Hacrosimee BpeMsi OOOCTPHIICS BOIPOC 3arpsi3HEHHS OOBEKTOB
OKpY’Karolien cpeibl TOKCHYHBIMU IeMEHTaMU. 3a4acTylo0, KOTia peyb UaeT
0 KOMIUICKCHOM 3arps3HEHUH OHOCQephl, TMOYBEHHBIH COCTaB SBISCTCS
OIHUM M3 BaXXHBIX KpPUTEPUEB OLCHKH, T.K. MUMEHHO I[0YBa SBISIETCS
aKKyMYJLITOpOM ¥ JCTIOHEHTOM 3arpsi3HeHus. Cpenu  3arps3HEHUH
MOYBECHHOTO IIOKPOBAa HAMOOJBIIYI0 OMNACHOCTh MPEICTABISAIOT TSDKEIbIC
METAaJLIBL.

VICTOYHUKH TOCTYIUICHHUS TSDKEIBIX METalIOB B IOYBY IENATCS Ha
NPUPOAHBIC (BBIBETPUBAHME TOPHBIX IOPOA M MHHEPAJOB, 3pO3UIHBIC
MPOIIECCHI, BYJIKAHWYECKas JAEATEIFHOCTh) W TEXHOTCHHBIE (IoOBYa U
nepepaboTKa TONE3HBIX WCKOMAeMbIX, CXKHTaHHE TOIUIMBA, JIBH)KEHUE
TPaHCIOPTA, NEATEIHFHOCTh CEIBCKOTO XO3SICTBA).

Lenbto Hamieil pabOTHI SBISETCS OINpPEENICHHE COMEPIKAHUS TKEIBIX
METaJUIOB B ITOYBE JIECHOW 3KOCHCTEMBI ACKHHCKOTO paiioHa PecryOmmku
Bamkoprocras.

OOBeKTaMH JUII WU3YYCHUS SIBIBIIOTCS TEPPUTOPHH PACIIONIOKCHHEIC
65113 Tpaccel Kurasel — JlaBnsiToBKa.

UccnenoBanus mpoBonuiuch B oceHHui nepuon 2022 ropa. [ns
CpaBHEHHsI OTOMPANHCH MPOOHI OYB C PA3HBIX YIACTKOB.

VYuactok Ne 1 Haxonuics Ha pacctossHuM 100 METPOB OT aBTOI0pOTH, B
neHTpe jeca. Yuactok Ne 2 B 10 meTpax oT aBTOA0pOTH (PUCYHOK 1).

[Ipo6oot6op mouBk npousBoawitn B cootBercTBuu ¢ [OCT 17.4.3.01-
83 «Oxpana npuposl. [Toussl. Ob6uIMe TpedboBaHU K OTOOPY TPOOY.

OmnpeneneHue Ha coAaep)kaHHE TSDKENBIX METAJUIOB B HCCIELyeMOM
MOYBE MPOBOAWIN B JTaOOPATOPUH SKOJIOTHIECKOTO MOHUTOPHHTA (PH3HUKO-
XMMHUYECKMX 3arpsisHEHUH OKpykaromuii cpexsl bupckoro ¢unmana
®I'OBOY BO «bamrkupckuii ToCyIapCTBEHHBIH YHUBEPCUTETY.

B cBoux nccnenoBaHUSX MBI BBISIBHIHM COJEPXKAHUE TAKUX TSKEIBIX
MeTajuioB, kKak menb (Cu), ceunen (Pb), auxens (Ni), kagmuii (Cd), MBIIIBSIK
(As).

Jns mpoBeneHHs W3MEPEHHS MAacCOBBIX KOHIEHTpPAIMH KaaMus,
CBHHIIA, MeAW B TMpoOe IOYBBHl NPUMEHSUICS aTOMHO-a0COPOIMOHHBIN
cnektpoMeTp «KKBAHT-Z.OTA» ¢ 3IeKTpOTEPMUIECKUM aTOMU3aTOPOM.

241


mailto:dinis_

PesynbraThl coiep)kaHHs TSDKEIBIX METaJUIOB B IMPO0Oax IOYBBI
TIpUBEJICHBI B Tabuue 1.

@MVIacmTad:
1:50

Pucynok 1 Kapra-cxema mecta mpo6oot6opa. Ydactok goporu Kurassr —

JlaBnsiToBKa
Tabmuma 1
CopeprxaHue TSDKETBIX METAJUIOB B MMPO0OAX IMOYBEI
Iloxa3aTemnu, Pesynbrarsl aHanuza
€Jl. U3MEepEeHui TIIK
VYuacrok Ne 1 Yuyacrok Ne 2
100 m ot 10 m oT
aBTOJIOPOTH aBTOJJOPOTH
CBHUHELI, MI/KT 4,0 1,42 2,57
Menb, MI/Kr 3,0 1,63 2,79
Kaamuii, mr/kr 2,0 0,16 0,42
Huxkens, Mr/kr 4,0 1,061 2,02
MEIIIBSAK, MI/KT 2,0 <0,05 <0,05

AHanu3upys IaHHble TaOIMIBl |, MOXKHO CJEIaTh BBIBOM, 4YTO
COJIepKaHUE TSDKENBIX METAJUIOB B MPOOAxX MOYB HA UCCIEAYEMBIX yJacTKax
He npesbliaet [1JK.

Jlureparypa

1. Anexcees 10.B. Tspkenple MeTaIbl B Mo4YBax U pacTeHusx. — JI.:
BO Arpomnpomusaar (Jlenunrpaackoe otaeneuue), 1987. — C. 56-99.

2. TOCT 17.4.4.02-2017 «Oxpana npupozsl. [Toussr. MeToabsl oTO0pa
W TOATOTOBKM TPO0 Ul  XMMHYECKOro, OaKTEepHOJOrHYecKoro,
reJbMUHTOJIOTMYECKOTO aHAIN3aY.
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BO3JIEUCTBUE ABTOTPAHCIIOPTA HA TOPOJICKYIO CPEJY
HE®TEKAMCKA PECIIYBJIMKN BAIIKOPTOCTAH

AHHOTauusi. B yclOBHSX HMHTEHCHUBHOM aHTPONOIE€HHOW HArpy3Ku
9KOJIOTMYecKast ~ Oe30MacHOCTh  OKPY)KAaloWmle  MPUPOXHON  cperpl
MPEICTaBISICTCS  aKTyalbHEHIIeH mpoOieMoil, BecbMa JaJeKod OT
paspemieHus. Bce oTueTnmBee IPOSIBISIFOTCS CEPHE3HBIC ITOCIEACTBUS
ypOanm3anuu. B mocnenHee BpeMs BMECTE C HEKOTOPBIM CHIDKEHHEM
SMHCCUH OT IPOMBIIIICHHBIX OOBEKTOB IIOCTOSIHHO HapacTaeT BKJIAJ
3arps3HEHuil 0T aBTOTpaHCHOPTHBIX cpeAcTB (ATC).

KiroueBble CJIOB: BBIXJIONIHBIE Ta3bl, aBTOTPAHCIOPT, 3arps3HEHUE
BO3JlyXa, arMocdepa, HeraTHBHOE BIUSHHE.

ABTOMOOMIHM3ALIMS TPUHOCHUT JIFOSIM CaMbIe pa3HOOOpa3Hbie OJara, B
TO JK€ BpeMs ee pa3BUTHE CONPOBOXAACTCA KpaifHe HEraTHBHBIMU
SBJICHUSIMHA. ABTOMOOWJIBHBIE JOPOTH CTIM MECTOM T'MOETH ¥ yBEYbs
MHWUTMOHOB JIIO/I€H, TPAHCIIOPTHBIE CPENCTBA SIBISIFOTCSI OJHUM M3 CaMBIX
AKTHBHBIX 3arpsI3HUTENIEH aTMOC(HEPHOTO BO3/lyXa, BOABI U ITOYB, IITyMOBOTO
¥ BUOpAIMOHHOTO 3arpsi3HEeHUs. JlopokHasi CeTh IMPOXOAUT Yepe3 ICHHbBIE
CEIIbCKOXO3SICTBEHHBIE 3€MJIM, OT BPEAHOTO BIHMSHHUS aBTOMOOMIHLHOTO
TPAHCIOPTAa CTPaaeT PaCTUTENILHBIN U KUBOTHBIN Mup [1].

Lenr wuccaeqoBaHUsi — TIPOBEJCHHE OSKOJIOTHYECKOH  OLIEHKH
BO3ACUCTBHUS aBTOTPAHCIOPTa Ha OKpYyXKarolrylo cpexy r. Hedrexamck
Pecrry6mmkn Bamkoprocras.

3agaum ucciie OBaHUS:

1. BEIBUTP OCHOBHBIE 3arpsA3HHUTENM aTMOC(HEPHOTO BO3IyXa,
MPOU3BOIMMBIE aBTOTPAHCIIOPTOM U MX BIIMSHHE Ha OKPYXKAIOIIYIO CPEeay.

2. M3yunth  MeToAOpl  OLEHKM  HEraTHBHOTO  BO3ACHCTBHUS
ABTOTPAHCIIOPTA HAa OKPY>KAIOLIYIO CPEAY.

3. Ilposectn 9KOJIOTMIECKYIO OLICHKY aBTONAapKa
«BAITABTOTPAHC» ropona Hedrexamck.

MBpI IpON3BEIN OLIEHKY MacCOBBIX BEIOPOCOB 3arps3HSIONINX BEIIECTB
B OTpabOTaBmIMX Ta3aXx aBTOMOOWJILHOTO TpaHCIOpPTa aBTOMapka
«BAIITABTOTPAHC» ropona Hedrexamck.

Jlst pacdera ObUTH B3SITHI CIICTYIOIINE MapKH aBTOOYCOB:

— HE®A3 5299-30-32 (ropozckoii TpaHcopt - 18 mTyk);

— HE®A3 5299-1008 (MexayropoHuii TpaHCTIOPT - 24 MITYK);
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— HE®A3 52991017 (mpuropoHbiii TpaHCIIOPT -24 IMITYK).

ABTONapk MMeeT 2 TOUYKHU JIOKaJU3al[MM aBTOTPAHCIOPTA: OTKpHITas
CTOSIHKA ¥ BpEMEHHAas OTKPHITast CTOSHKA.

Pacuér 3arpA3HAONMX BEIIECTB MBI IPOBOJWIM, HCIIOJIB3YS
KoMmnbloTepHble mporpamMmbl «ATII-Okxomor» (Bepcus 3.2), «Otxoms
aBTOTpaHcmopra» (Bepcus 2.1). JlaHHBIE TPOTpaMMBI OOJIANAIOT BCEM
HEOOXOANMBIM HHCTPYMEHTapueM Ul CIOXKHBIX pPacdéToB COAEPKAHUS
3arpsI3HSIONINX BEIIECTB B OTXOJAX M BBIXJIOMAX.

Tabmuma 1
[lepeueHp 3arpsA3HAIONINX BEIISCTB, BRIOPACBIBAEMBIX B aTMOc(hepy

3arps3usroniee CyMMapHbIii  BBIOPOC
BELICCTRO I/Icnom:- 3HaueHue Kace ——

Hawuwme- SYeMBIHt Kpme‘;“" OIIaCHOCTH T/Tox
Kon KpHUTEpHUii , MI/M r/c

HOBaHHE

1 2 3 4 5 6 7

Asora 2,142300 | 0,227358

JIMOKCH T
0301 (Asor  (IV) ITJIK m/p 0,20000 3

OKCHJT)

Asor (1) 0,348123 | 0,036946
0304 | okcupm (Asora | ITIK m/p 0,40000 3

OKCH]T)

Vraepox 0,215987 | 0,021156
0328 (Carxca) ITJIK m/p 0,15000 3

Cepa 0,199800 | 0,025257

JINOKCHT
0330 (Anrmapu IJIK m/p 0,50000 3

CEpPHUCTHIH)

10,61591 | 1,014305

0337 | Yrepon MK wp | 500000 4

OKCHJT
2732 | Kepocun OBYB 1,20000 1,432208 | 0,135236
Bcero Bentects: 6 14,95433 | 1,460258
B TOM YHCIIE, TBEpIbIX: | 0,215987 | 0,021156
JKHUAKAX/Ta3000pasHbIX: 5 14,73834 1,439102

I'pynmnei BemiecTs, obnanaronmx 3hGHekToM KOMOMHUPOBAHHOTO BPEIHOTO ICHCTBHS:
6204

(2) 301330

B Tabmume 1 mpeacraBneHbl pe3yibTaThl CYMMapHOTO BBIOpOCa
aBTOTPAHCIIOPTOM B aTMocdepy 3arps3HAomux BemecTs. [1o pesynpraTtam
pacy€ToB MOXKHO CHETAaTh BBIBOJ, UYTO BBIOPOCHI IIOJUTFOTAHTOB, HE
npesbimatoT Hopm TTJIK.
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Pacuér oTx010B aBTOTpPaHCHIOPTA

[MpousBonmmiicst pacu€r B mnporpamme «OTXOABI aBTOTPAHCHOPTa»
(Bepcus 2.1).

Copyright ©. TIporpamma UuTerpan 2004—2015.

Peructpanuonssiii Homep: 01-01-0001.

OTXO0BI aBTOTpPAHCIIOpTa UMEIOT 3, 4 U 5 Kiacc omacHocTH. bonpmas
4acTh OTXOZOB aBTOTPAHCIIOPTa OTHOCHUTCS K IISITOMY HalMEHEE OMacHOMY
KJacCy, 9TO TapaHTHPYET SKOJOTHIECKYI0 O€30MacHOCTh Ha TEPPUTOPUH
aBTomapka [2].

[TomydeHHBIE KOJMYECTBEHHO-KAYECTBCHHBIC NAaHHbBIC ITOKa3alH, YTO
aBTOMAapK NpeanpusTus ropona HedrekaMck HAHOCHT MUHUMAJIBHBIN yIepo
B roj, He npeBbimas HopM TTJIK.

Jlureparypa

1. T'omuneia, A. H. IlpomslmeHHass 3KOJOTHS M MOHUTOPHHT
3arpsi3HEHUs IPUPOAHOH cpeabl: yueOHuk / A. H. ['omuupiH. — 2-e u3f., ucrp.
— M.: U3gateasctBo Onukc, 2010. — 336 c.

2. Ilpuxaz Munnpuponst Poccum ot 01.09.2011 Ne 721 «O6
YTBEPXKICHUN TMOpsiaka ydéra B 00JacTH OOpalleHHs C OTXOJaMm.
[OnexTponHelii ucTOwHWK| http://www.consultant.ru (mara oOpamieHus
25.02.2022).

3. Ilpuka3z PocnpupomHamsopa ot 22.05.2017 Ne 242 «O06
yTBepxkaeHnn DenepanbHOro KIacCH(PHUKAMOHHOTO KaTajgora OTXOIOB).

[DnexTponnsiii  uctounuk| http://www.consultant.ru (mara oOpamieHus
25.02.2022).

Caxuobrapeesa P.P., llaxpunosa H.B.
b® baml'V, r. bupck, Pb

Ulaxpunosa H.B., x.0.H., doyenm
s-reginka@mail.ru

OIIEHKA COCTOsAHHUA BOAHBIX OBBEKTOB
HA MIPUMEPE HTAPAHCKOI'O BOJOXPAHWJIMIIA
PECITYBJIMKH BAITIKOPTOCTAH

Bogoxpanmnmunia — ocobasi KaTeropuss BHYTPEHHHX BOJOEMOB CO
cnenu(pUIecCKUMU OCOOCHHOCTSAMHU BOJOOOMEHA M CE30HHBIX KOJIeOaHUI
ypoBHs. MccnenoBaHWe COBPEMEHHOTO COCTOSHHS PEUYHBIX BOJOEMOB
MOCJI€ WX MCKYCCTBEHHOTO 3aperyJHpOBAaHUSA OYCHb Ba)KHO B HACTOSIIEE
BpEMs, TaK KaK B pe3yJIbTaTe PE3KOT0 H3MEHEHHS KIIMMATHIECKIX YCIOBHI
MOJKET MPOUCXOIUTH YXyIIIEHUE SKOJIOTHIECKOTO COCTOSTHUS BOJOEMA.
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Ienbro JaHHOTO MCCIEJOBAHUS SBISIETCS OLIEHKA COCTOSIHUSI BOJTHOTO
oObekTa Ha npuMepe LllapaHckoro BogoXpaHUIMIA, KOTOPOE HAXOIUTCS B
cene Hapatactel PecyOnukn Bamkoprocras.

Memoodurxa ombopa npo6 600wi. Ilpu orbope mpod BOABI U3 BogoEMa
MbI pykoBojacTBoBasuch [[OCTom 31861-2012 «Boga. O0mme TpedboBanus
K 0TOOpY TIp00».

3abop mpod Bombl ocymiecTBIsucs oceHbio 11.10.2021 r. u BecHOH
13.04.2022 1.

JUii  onTUManmbHOM — OLEHKH  JKOJIOTHYECKOTO  COCTOSTHHSA
MOBEPXHOCTHBIX BOA Ha Tepputopuu Poccuiickoit  ®Denepauuu
CYIIECTBYIOT €IMHbBIC KPUTEPHH OICHKN KadeCcTBa MOBEPXHOCTHBIX BOJ,
KoTOpble oOTpakeHbI B CaHuMTapHBIX mpaBuigax M Hopmax Canllux
2.1.5.980-00 «I'mrueHnueckre TpeOOBaHHS K OXpaHE HOBEPXHOCTHBIX
BOII».

N3ydenue Gpu3nko-XxuMHUYECKHX ITOKa3aTeleil BOBI ObLIIO BBIIOJIHEHO
B XHMMHYECKOIl J1abopaTopuM 3KOJOTUYECKOr0 MOHHMTOPHHra (hH3HKO-
XMMHUUECKHX 3arps3HeHHH OKpyKaroliuii cpensl bupckoro ¢unmnana
OI'OBOY BO «bamkupckuil rocyJapCTBEHHBI YHUBEPCUTET» B
COOTBETCTBHH C PEKOMEHAYEMBIMHU TPEOOBaHUSIMH.

PesynbraThl Hccne10BaHMS.

Pe3ynbTaThl OIEHKM 3amaxa BOJbI, €€ [IBETHOCTH U TEMIIEPATYpPhI B

pamkax [llapanckoro BogoXpaHHIHIA MPEACTaBICHBI B TabIHIE 1.

Ta6numa 1
Pe3ynbTarhl OpraHoJienTHYECKUX MOKa3aTeael BObl
No | HaumeHnoBanue I[MAK Canllun OCEHb BECHA
/11 TOKa3aTest 2.1.5.980-00 2021 r. 2022 r.
1. | Iger <25 <25
2. 3amax 0 1 6amn 1 Gamn
3. | Temneparypa +10° +7°

OU3NKO-XUMHUUECKUE  [OKa3aTeld BOJAbBl B BOJIOXPAaHUIIUIIE
MpecTaBIeHbl Ha pUCYHKeE 1.
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O Br N W & U1 O

dochaT-MoHbI B3BelleHHble MoHbI kenesa
BeliecTsa

m OceHb M BecHa nakK
PucyHnok 1 ®u3nKo-XUMHUYECKUE TIOKA3ATENN BOIbI

Pe3ynpTaThl HccieqoOBaHUII MOKa3zaidM, 4YTO OpraHOJENTHYECKHE
nokaszarenu Boabl B IllapaHckoM BOJOXpaHMIHMINE HAXOIATCS B HOPME.
OnHako Bce uccienyemble (U3MKO-XMMHUYECKHE I10Ka3aTesd BOJIbI
npesbimaroT [TIK.

Jlureparypa

1. HosukoB, }O.B. Meroasl wHCCHeNOBaHMS KadyecTBa BOJBI
Bonoémos / 10.B. Hosukos. — M., 2008. — 129c.

2. TOCT 31861-2012 «Boma. O6mue TpeOOBaHUS K OTOOPY IIPOO».

3. Onmmenko, ['.I. Canurtapusie HOpMBI U mnpaBwia Canllun
2.1.5.980-00 «I'mruennyeckue TpeOOBaHHS K OXpaHe MOBEPXHOCTHBIX
Bom»  [OmektpoHHBIi  pecypc] —  2011. Pexwmm  pmoctryma
https://docs.cntd.ru/document/1200006938

CupaxeB ®@.®. Kyraun FO.H.
B® baml'V, r. bupck Pb

Kymaun FO.H., k.6.1., doyenm
fail.r00001@mail.ru

®OTOCHUHTE3UPYIOIIASI AKTUBHOCTH PYJIEPAJIBHOM
PACTUTEJIBHOCTHU B 30HE BJIMAHUSA CBAJIKHN

®doToCcHHTE3 UMEeT BaKHEHIee 3HAYCHHE B KU3HH PACTHUTEIHHOTO
opranu3ma. DoTocHMHTE3WpYyIOLIMKA  ammapaT B TMEPBYIO  O4Yepelab
MOJBEPTraeTCsl BO3JCHCTBUIO CTPECCOBBIX (hakTopoB. Hambomee spko
CTpeccoBbIe (aKTOPHI MPOSBIAIOTCA B YCIOBHAX JEBACTHPOBAHHBIX
nagamadrToB. OgHUMH W3  HauOoJiee TEXHOTEHHO  3arps3HEHHBIX
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JICBaCTHPOBAHHBIX JIAHAMA(TOB SBJISAIOTCS CBAJIKH. PacTUTEIBHOCTD
MOJNafaeT [0 HEraTHBHOE BJMSHHE MOBBIIICHHBIX TEMIIEPaTyp,
3aCOJIEHHOCTH, 3arps3HCHHE TSDKEJIBIMH METaJUlaMH M PaJuoHYKIHAaMU
cyOcrpaTta, 3acyxu, e(HIUTa BIary, ra3oB U MPOAYKTOB TOPEHHST OTXOJIOB.
BcenenctBue 3TOro HapymaeTcss MHMHEpaJdbHOE MMTAaHHE PAcTeHUil, 4To
MIPUBONT K M3MEHEHHIO UX [IBETA (TI0)KEITEHHUE JINCTHEB, IIOKPHITHE JIICTHEB
KOPUYHEBBIMH U (DUOJIETOBBIMU IIATHAMH H T. 1.), IPEKpaImeHne pocra
(KapJIMKOBOCTB), 00pa30BaHUe TPEIIUH M JIBIP B JUCTHAX W THOSTN BHUIOB B
menoM. B mepByro ouepens MOABEPraeTcss BO3ICHCTBUIO CTPECCOBBIX
(akTOpOB (OTOCHHTEIUPYIOWINIA ammapar. BakHeWnTyto poils B mporecce
(oTOoCHHTE3a UTPAIOT 3€JICHBIE IMUTMEHTHI PACTCHUN XJIOPOGhUILIEL.

[IpeaBapuUTEnbHBIMU HCCIICAOBAHUSIMUA YCTaHOBIEHO, 4YTO HambOoiiee
YYBCTBUTEIbHBIMHU K JICHCTBUIO 3arps3HEHHOIO TOKCHHAMM OKpYy’KaroIen
cpeasbl SABISETCS XI0pOo(UILT d, KAPOTUHBI, MCHEE 1yBCTBUTEIBHBIM SIBIISIETCS
xjaopopuan b. B ycTOMYMBBIX BHIAX IO CPaBHEHUIO CO CpeIHE U
HEYCTOIYMBBIME, MEHBIIIE XJIOPOQUIUIA a U D, MoTerHa, HEOKCAHTHHY H
CyMMBI BceX mUrMeHtoB. OTHouleHue Xjopodummia a k xmopopumty b
MEHbIIIE B YCTOMYMBBIX BHIOB, & CyMMBI XJIOPO(IIUIOB K KAPOTHHOUIOB - B
HEYCTOWYMBBIX. B ycTOHUMBBIX BHaax BbIcokoe —conepxkanue (16,5%) nHe
CBSI3aHHOTO C JIMMONpPOTenaMu xiopoduiia b, a B HeyCTOHYHMBBIX BHIAX
HU3KHHA “Bcero 3%. B ycTOWYMBBIX BHIAX coJAep)KaHHE CBOOOIHOTO
xnopoduiia b 6oneure B 2-3 pasa. Takas popma xiopoduinia b 3ammuimaer
XJIOpohHII, ¢ ¥ CTPYKTYpY IUIACTHI OT paspymeHus. Poct coxepxanus
KapOTHHOMIOB B JIUCTBAX pACCMaTPHUBAIOT Kak OJHO W3 IPOSBICHUI
aJalTUBHOM PEaKLUU y PACTCHUM.

PacturenbHOCTB, ChOpMHUpPOBABIIAsICS HA CBAJIKaX, B MPOLIECCE CBOETO
JATbHEHIIero pa3BUTHA IOJIBEPraeTcs BO3ACHCTBHIO MHOTHX CTPECCOBBIX
¢akTopoB. Hanbomnee spko cTpeccoBbie (haKTOPHI HPOSIBIIIOTCS B YCIOBUAX
OITyCTOMIEHHBIX JaHAmagdToB. [lonmuronsl mpeacraBisioT coboil oauH U3
Hanboilee TEXHOTEHHO OITyCTOIICHHBIX JlaHgmadroB. PacturenbHOCTH
TI0/IBEp’KeHa HETaTUBHOMY BIIMSTHUIO TIOBBIIIEHHBIX TEMIIEPATYp, 3aCOJICHNUS,
3arpsi3HEHUS TTOYBBI TSDKEJIBIMH METaJUIaMH WM PAJUOHYKJINAAMH, 3aCyXH,
HEJIOCTaTKa BIJIard, OTXOMSIINX Ta30B U MPOAYKTOB cropaHus. Benencrsue
9TOT0 HApYIIAETCs MUHEPAIbHOE INHTAHUE DPACTEHHH, YTO NPUBOIMUT K
HM3MEHEHHIO OKPACKH (TIOXKENTCHHE JINCTHEB, MOKPHITHE JIHCTHEB OyphIMU
WIN IyPITypHBIMH ISTHAMU U T. 1), IPEKPAIIEHHIO pocTa (KapIuKOBOCTH),
00pa3oBaHUIO TPENIMH W JIBIPOK HA JUCTBIX M TOTEPE IEeNBIX BHIOB.
DOTOCUHTE3UPYIOIINH anmapar B MEPBYIO OUepe/Ib OABEPraeTcs ASHCTBUIO
cTpeccopoB. Baxkuyio poms B mporecce (GOTOCHHTE3a HUTpaeT NHTMEHT
3eNIeHBIX ~ pacTeHHd —  xjopodwl. B pesynbrate  W3y4YeHHSA
(POTOCHMHTETHYECKOTO amnmapara pyIepajibHBIX BHJOB YCT@HOBJIEHO, YTO
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Han0oJee YCTOWYNBBIMHU B TAKUX YCIOBHUSIX BUIAMH SBISIOTCS Arctium lappa
L. u Chenopodium urbicum L. Takxe onpeneneHsl MeHee YCTOWYHBBIE BUBI
K TeXHOTCHHOMY TIPECCHHTY 30HE BO3JICUCTBHUS CBAIIKH, 2 UMCHHO: Artemisia
vulgaris L., Artemisia absinthium L. u Plantago major L.

Jlureparypa

1. B.b. Usanos, 1.B. Ilnotaukosa, E.A. )Kusyxuna; [log pen. B.b.
WBanosa; Pen.: T.U. Ily3una, I.1. Copokuna: [IpakTukym mo ¢pu3noiIorun
pacrtenmii. - M.: Akagemus, 2004

2. MoxkponocoB A.T.: ®orocuntes. - M.: Axagemus, 2006

3. HA. Anéxwuna u np.; moxm pen. W.II. Epmakoma; peu.: B.B.
Kysneuos, C.C. Meapenes: @uznonorus pacteHuid. - M.: Akanemus, 2007

Cyaranryxuna JI. ., MaxmyToB A. P.
b® baml'V, r. bupck, Pb

Maxmymos A. P., k.x.H, ooyenm
dianasultanguzina817@gmail.com

CHUHTE3 JOIIMPOBAHHBIX HAHOKOMIIO3UTOB NIEKTHUHA
HNOHAMM d- n -METAJIJIOB

Axmyanvrocme. CylecTBYeT HEOOXOIUMOCTh B CO3JJAHHU MPOCTHIX U
3(¢(GEeKTUBHBIX ~ METOAOB I  MOJMYYCHHS  KaTaJUTHYECKHX U
(hoTOKATATUTHIECKUX CUCTEM CHHTE3a OPTaHMYECKUX CHHTOHOB [1]. B cBs3u
C DTHM MEPCIEKTHBHBIM SIBISETCSI MyTh, HAMPABJICHHBI Ha JOMUPOBAaHUE
Wi MOAU(DUIHPOBAHUE CIOXKHBIX (DYHKIHOHAIBHBIX OHOIOIUMEPOB
KaTaIMTHYECKH aKTUBHBIMU KOMIUIEKCaMHu, Hampumep, cosimu d- u f-
MeTayuoB. JlaHHBIN MoAX0 ] 1aéT MperuMyIecTBa KaK Ha CTa Iy IPOBEICHUS
KaTAJIMTHYECKOTO Tporiecca (HaHOKATaNM3), TaK M JUIA IIOCIIEIYIOIIETO
OTJEeNICHNSI KaTAIUTHYECKOW MacChl OT MPOAYKTOB peakuuu. [lomrmo 3toro,
CYLECTBYIOIIME METOJbl TMOJYYeHHS TaKUX HAHOKOMITO3UIIMOHHBIX
cyOCTaHIIMI HA OCHOBE OMOMOJIEKYJI MMEIOT PsiJi OTPAaHMYCHUH (CIIOKHBIHA
MHOTO3TAaIHBIM MpoUecc MOJyuYeHUs, MPUMEHEHHE KOPPO3UOHHOAKTUBHBIX
BELIECTB, HU3KUI BBIXOJ HaHOKaTanu3aropa) [2]. Mcxoas U3 3Toro, Ha Hall
B3JISA]] OITUMAIIBHBIM PELICHUEM SIBIISIETCS BEIOOP IEKTHHOBBIX BEIIECTB KaK
HOCHUTEJIEN KaTaJlUTUYeCKH aKTHBHBIX IIEHTpoB. Kpome TOro, mpuMeHeHue
MEKTHHOBBIX CyOCTPaTOB OTKPBIBAET BO3MOXKHOCTB [UIS YIPOIIEHHOTO H
JIETKOTO CHHTE3a HAaHOKATAIMTHYECKUX CHCTEM Ha ocHoBe d- u f-MeTamios.

Memoo nonyuenus nexmama nampus. K msta kondam modapwmu 1 T
MEKTHHOBOTO TOpOomKa, 3amwm 50 M JUCTWIUIMPOBAHHOW BOIBI U
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BBIZICpXKAJIM Ha MarHuTHo wmemanke 25-30 muH. Jlanee moiydyeHHBIE
pactBopsl ortutpoBanu 0,1 H pactBopom NaOH no pH = 8 u 3atem cHoBa
BBIICpP)KAIM HAa MArHuTHOM wmemanke 20 MHHYT TpPU  TOCTOSHHOM
nepeMeInnBaniy. [1omyqnim pacTBOPBI IEKTaTa HATPUS C 00BEMOM 58 MII.

Memoo nonyuenuss nexmunogo2o komniexca ¢ uonamu sxceneza (1),
arcenesa (1), meou, naumana, npazeoouma. K TOIydeHHBIM pacTBOpam
MeKTata HaTpus J00aBUIM  PacTBOPBl  COJMM  JBYXBaJCHTHOTO H
TPEXBAJICHTHOTO JKeJie3a, Mear, JJaHTaHa u npazeoauma (0.2 mons B 100 M
TUCTHILTUPOBAHHOW BOJIBI) M MPOBOIMINM CHHTE3 IPH MEPEeMEIINBAHUN Ha
MarauTHON Memanke 20-30 muH. OcaxkneHuwe nektrHa npoBomwan EtOH
npu cooTHomeHuH NekTuH:EtOH, paBHOoM 1:2. C moMoInpio AeTuTeIbHOM
BOPOHKH TMPOBENU TPOIECC OTAETCHHsS] CKOAaryJupOBaHHOTO TEKTHHA U
OCTaBWJIM CYITUTHCS Ha BO3IIyXe.

Peszynomamer ucciedosanusi u ux oocyscoenue. CUHTE3 MEKTHHOBOTO
KoMmiuiekca ¢ d- u f-meTamiaMu HIET COTJIACHO CXEME:

0,

n

m

m

CxeMa HoydeHus MeTaJIOKOMILIEKCOB TeKTHHA ¢ nonamu Fe?*, Fed*,
Cu?*, La*, Pr® (coxpamenno Met) BkiouyaeT JBE OCHOBHBIE CTaHH.
IMepBast craaus 3aKIHOYAETCS B IOJYYEHHWH BOJOPACTBOPHUMOM HATpUEBOMN
COJIM IIEKTaTa 3a CUECT B3aI/IMOHeI\/’ICTBI/IH INEKTUHOBOI'O BE€IIECTBA C BOAHBIM
pactBopom NaOH. Ha Bropodi craguM HaMd NPOBEAEH CHHTE3
METATIOKOMILIEKCA TIEKTHHA B PEAKIMH BOJIOPACTBOPUMOIO ITEKTATA HATPHS
C COOTBETCTBYIOIIMMU coyisiMA d- 1 f-MeTaiios.
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1.0 praseodymium S Level: (
2.9 won D Func:1G
D shift: ¢

a3 ™ ason
100 so

Normalized Particle Amount

z0 Aol 10
10 .
o

o.0a .08 0.4 °.% 3 s so 100 800

Particle Dimmeter  (nm

Pucynox 1 - UaTerpanbHas n nuddepeHnyanbHas KpUBbie
pacIipeseneHus HaHOPa3MEPHBIX YaCTHII TIEKTHHOBBIX KOMIUIEKCOB
MEPEXOHBIX METAJIOB

Heo06xoa1Mo 0TMETHTB TOT (haKT, 4TO B pa3pabOTaHHOM HaMH CIOco0e
peann3oBaHO  «OBICTpPOE» CHHPTOBOE OCAXJCHHE, B OTIMYHE OT
TPaAMUHMOHHBIX IOJXOJOB TIOJy4CHHUS] aHAJOTMYHBIX KOMIUIEKCOB, B
KOTOPBIX TPUMEHSETCS «HOJIroe» KHUCIOTHOE OCAKACHHE C IOMOIIBIO
JNEASTHOW YKCYCHOM KHCIIOTBHL. DTO TO3BOJIAET BBIJEIUTh NEKTHHOBBIE
KOMIUIEKCHI (KOMIO3UTBI) NMEPEXOIHBIX METAJJIOB B BHJE HAHOPAa3MEPHBIX
gactur (puc. 1).

Buvigoo.  Takum  o0pa3oMm,  WCClIeOBaHBl  3aKOHOMEPHOCTH
KOMILIEKCOOOpa30BaHU TEKTHHOBOTO BEIIECTBA C HOHAMH MEPEXOIHBIX
METAJIOB U MOJYYeH MEKTHHOBBIA MeTaJUIOKoMILIeKe ¢ noHamu skenesa (11),
xenesa (I1l), memu, manTana u mpaseomuma — Hatpuii-, xeneszo (1) —
MOJTUTANaKTyPOHAT; HAaTpuii-, skene3o (I11) — monuranakTypoHat; HaTpwHii-,
MeJlb — TOJIMTAIAKTYPOHAT; HATPHUI-, JIAaHTaH — IOJIMTAIAKTYPOHAT; HAaTPHH-
, TPa3e0AUM — MOJUTAIaKTypPOHAT.

Peann3zoBaHo «OBICTPOE» CIHPTOBOE OCAXKAEHHE, YTO II03BOJIHIIO
BBIJICJTUTH IEKTHHOBBIE KOMITO3UTHI 0- 1 f- MeTaoB B Brie HAHOPA3MEPHBIX
YaCTHII.

Jluteparypa
1 — MaxmyrtoB A. P. XXypnan «/3Bectus akagemnu Hayk. Cepust
xummdeckass». M.: UsmatensctBo Akanemun Hayk CCCP, 2019. — 3 c.
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BJIIMAHUE HHOOPMAIIMOHHO-KOMMYHUKANIMOHHBIX
TEXHOJIOFI/IﬁuHA OOPMHUPOBAHUE BUOJIOI'MYECKHUX
MHNOHSTHUU ITPU U3YUYEHNH PA3JEJIA KIIETKA

B mocnennee gecaTwierde MHpOpMalMs 00JagaeT OrPOMHEBIM
3HaYeHWEM B HalleM oOuiecTtBe. B cieacTtsuu 3Toro He obouuiocs 0e3
[OSIBJIEHHsS HOBBIX IPOOJEM, OJHOM M3 KOTOPHIX SABJIAETCS IpobiemMa
00yueHMsI, 0COOCHHO MPUMEHEHHUS WH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEeXHOJOTUi B oOpasoBaHud. MokeM HaOIOgaTh, 4YTO  CErOAHA
KIACCHYECKME METOALl OOyYEHHMs YCTapeiad M HE MOTYT IIOJHOCTBLIO
YIOBIETBOPUTL 3alpochkl obydarommxcsa. Cpeid OrpOMHOrO M OBICTPO
JBIDKYILETOCS MOTOKA HHMOPMAaLHK 00yJaroleMy HEOOXO0AUM OPUEHTHP, B
poiu Tmemarora, KOTOPOMY CaMOMy HEOOXOAMMO BJIaA€Th HOBBIMH
METOAUKAMHM,  CBA3HBIMM €  HMH(POPMAIMOHHO-KOMMYHHKALMOHHEIMU
TCXHOJIOTUAMH, LITO6I)I yMeTL B3aHMO}IeﬁCTBOBaTL CO CBOMMHU ITOJOIICYHBIMHU

[1].

NudopmannonHo-KoMMyHUKarMoHHbIe  TexHonornu  (MKT) B
o0pa3oBaHMM — 3TO METOABI mpuemMa, cOopa, Ieperadyd M XpaHeHUs
nHpopmanuy, oOLeHHE MEXIY IEAaroroM M ydalliMcsi, B TOM 4HClIe U
JMCTaHIIMOHHOE. KaXkplil mearor, yqurels, TOJDKEH BlIaJleTh HABBIKAMH B
chepe UKT wu ymMeTh NOPUMEHATh WX HA TMPAKTHKE, MOCTOSHHO
COBEPILICHCTBOBATh CBOM 3HAaHWS W HABBIKM B  HCIOJB30BaHWUHU
nH(pOpPMALMOHHO-KOMMYHHKAI[HOHHBIX TEXHOJIOTHI1 B cBoei
po(eCCHOHATBHO NesTeIBHOCTH [2].

K nambonee s¢dpdexTnBHEIM GopmaM mpeacTaBISHUS MaTepHaia Mo
OuoJIOTHH ClIelyeT OTHECTH MyJbTHMenna. MyibTuMenana B 0Opa3oBaHUH
YCOBEPIIEHCTBOBAJIO OOydYeHHEe, TeM caMbiM ero obmjerdwmno. Ilomorio
cnenathb ero 6osiee 3¢ GEKTUBHBIM, 3a[eHCTBOBAB B JJAHHOM IIPOIIECCE BCE
OpraHbl 4eJI0BEeKa, CITY’KaIHe I BOCIPHUATHS HHPOPMALINH C TIOBBIIIIEHHON
MOTHBAIMEN y3HAThH OOJIbIIE.

Nmenno Omaromaps MyJIbTHMEINA TEXHOJOTHSAM  IPOUCXOIUT
TIOBBILIIEHUE MHIUBHyaIU3alul B 00YYE€HHH, T.€. BO3MOXKHOCTB 110100paTh
JUI KaKIOoro oOydaromerocs: MHANBUAYAIBHBIN moaxoxa. Takxke pa3BuTHE
MYJIbTUMEIHA MTO3BOJISIET 00y4YaThCsl HE TOJIBKO B y4eOHOM 3aBE/ICHUN HIIH C
PENeTUTOPOM, HO M JOMa, MOydast 3HAaHUA CaMOCTOATENIbHO, B YACTHOCTH
IIPU MOATOTOBKE HUTOIOBBIX TECTOBBIX KOHTPOJBHBIX, oiaummuan, OI'D u
EI'D, T.e. c camoro Hauanma oOy4eHUsI 3aKIIaJbIBACTCS] YMEHUS TTOJIb30BATHCS
WKT. 3HaunTenbHO MOBBIMLIACTCS MHTEPEC OOy4alolmMxcs B NMPUMEHEHHH
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COTPOBOXKJICHUS ayAHo, BUACOMH(OpMAIMEH U aHUManued uHpOpMaIny,
KOTOpBIE MapajuleIbHO JEMOHCTPHUPYIOTCS Ha skpaHe [IK, uto mo3Bosser
nmydiiee U Oojiee TIIyOOKO MOHATH M3y4aeMblii Marepuall. HeMamoBakHBII
(hakTOp — MOTYYCHHBIC 3HAHUS OCTAIOTCS B MAMSATH Ha OoJiee JOJITUil CPOK U
MO3/IHEee JIeTde BOCCTAHABIMBAIOTCS U NMPUMEHEHHS Ha MPaKTHKE ITOCIe
KpaTkoro nosTopeHus [3].

Tak, HampmMep, Ha ypOKax OHOJIOTHHM MOXHO MPOBECTH YPOK C
ucnone3oBanuem UKT, coBepiieHHO Ha IOOYI0 TeMaTHKY. B cpaBHeHuu ¢
TpagUIMOHHBEIM ypokoMm, ypoku ¢ WKT maror komoccampHBIH 3(¢eKT
YCBOEHUS 3HAHUM.

B xoz1e mpoBeneHUs KIaCCHYECKOTO YpOKa W TECTUPOBAHUSA, YPOBEHB
3HAaHWA  TOKa3blBaeT HU3KUM  pe3ynpTaT —  oOydarommecs  HE
3aMHTEPECOBAINCh HM3YYCHHEM IaHHOW TEMBI. BHOJOTHYEecKHe MOHATHSA,
CXEeMbl, PUCYHKH OBIJIM PACCMOTPEHBI TOJBKO B paMKax IIKOJBHOTO
yaeOHnKa, Hockd u Mema. Cpemamid k0d3(pQUIIMEHT ycBOSHHS 3HAHUHA Y
obyuaromuxcsi coctapun 0,78, 4T0, KOHEUHO, TOBOPUT O 3aBEPIICHHOM
nporiecce o0y4eHus. Ho He yIoBIeTBOPSIS BEICOKUX OXKUIAaHHIA.

ITocne Obu1 mpoBeaeH ypok c¢ mnpumeHenuem HWKT. Ha nem
MPUCYTCTBYIOT HE TOJNBKO y4eOHWK, MEN M JOCKa, HO WH()OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTMU Takue, KaKk HOYTOYK, B KadecTBE
HATJBIMHBIX TIOCOOMIL: Tpe3eHTamuss ¢ KPaCOYHBIMH H300pakeHISIMH
OHMOJIOTHYECKUX TOHITHH, Hay4Hbli BuacoduisM, 3D Momenu, koTopbie
JIEMOHCTPHUPYIOTCS C IMIOMOIIBIO 3JICKTPOHHOM JIOCKH, Yer0 HET B MEPBOM
YpOKe.

Taxk, B Xo1e MpoOBeACHUS KOHTPOJIBHOTO TECTHPOBAHUS KO3 PHIIHeHT
YCBOGHHSI 3HaHWM 3HauMTeNbHO moBBIcWicH ¢ 0,7 mo 0,9, a, 3Haywr,
KOJIMYECTBO TIOJIOKUTEIBHBIX OLEHOK «5» U «4» yBenmumioch. Tak xe
YBEJIMYMIACh KAa4yeCTBEHHAs YCIEBAEMOCTh, CTETNEeHb OOYYEHHOCTH
00yJaroIuXcsI.

Hcxoas u3 pe3ynbTaToB, MOXKHO CKa3aTh, 4To ucnoib3oBanue KT Ha
ypoKax OWOJIOTHH NpH M3ydeHHH paszzaena «KireTkay Mo3BOIMIIO HOBBICHTH
YPOBCHb BIIQJICHUS OOYYarOIMUXCS JAaHHBIM MAaTEpUAIOM, O YeM
CBUJIETEILCTBYIOT MOJYYCHHBIE PE3YyJIbTaThl KOHTPOJIBHOTO TECTUPOBAHUSI.
CrnenoBarenbHO, ¢ TPUMEHEHHEM HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH Ha ypOKax OMOJOTHH, IMPOLECC M3YUECHUS O0YUaroIuXcsl 1acT
OrpoMHBIH 3((HeKT 1 MPOAYKTUBHBIN pe3yIbTaT.

Jluteparypa
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Momnonoi yuensrii. — 2020. — Ne 18 (308). — C. 498-499.
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MOJUPUKALIMS KAPBAMUI®OPMAJILIETHIHBIX CMO.T
KYBOBBIMHM OCTATKAMM PEKTU®UKALNU
STUJIEHAMHUHOB

OnHa M3 aKkTyalbHBIX 3a7ad PalMOHAIBGHOTO IPHPOJOIOIb30BaHUSI —
pemieHne MpoOJIeMbl YTHIIN3AIWH KPYNMHOTOHHAXHBIX IPOMBIIIIIEHHBIX
oTx0m0B. KoiMuecTBO HEKOTOPBIX OTXOMOB CTOJb BEIHMKO, YTO WX
paccMaTpHBAKOT KaK BTOPHYHBIC TEXHOTCHHBIE CHIPbEBbIe pecypchl [1].

CoBpemeHHas MPOMBIIIJICHHOCTh coCpeioTo4YeHa B
JieconepepadaThIBAIOIIEM CEKTOpe, I/ie OOJbINasi 4acTh W3TOTaBIMBAEMO
MPOAYKIIMK  OTHOCHTCA K  JpEBeCHBIM  MarepuansaM Ha  0Oaze
kapbamunopopmansaerugisix cmon (K®C). ObmmpHOe HCTONb30BaHUE
K®C B  gepeBooOpabaTeiBarolield  WMHAYCTpUH  OOYyCIaBIMBAETCS
3JIEMEHTApHOM  METOJAMKON W3TrOTOBJIEHHMS U  HU3KOM CTOMMOCTBIO
UCTIONIb30BAaHHBIX MaTepuanoB. s 3TuX cMonm He Tpebyercss cTporoi
YUCTOTHI KOMIOHEHTOB. KDC mpou3BoIsAT U3 BTOPHYHOTO CHIPbs. M3 HHX
NoJTy4aroT JpeBecHo-cTpyxednsle mmThl ([CID), danepy, Taxke KOC
HCIIONB3YIOTCS B U3rOTOBICHUU Mebenu [1].

CoBpeMeHHBIE HCCIIEJ0OBaHMS HAIpaBJIEHBl Ha IOJydeHHe cMmoin (B
YaCTHOCTH, KapOaMu10(OopMaIbIeTHIHbIX), ¢ 00JIee BHICOKUMH CBOWCTBAMHU
OTBEP)KICHHSA, a TaKKe HA MOJNy4eHHE CMOJ C HH3KHM COJEpKaHHEM
cBobogHOTO (popmanbrernna. Ilonck cmocoOOB  COBEpPUICHCTBOBAHUS
kauectB KOC sBisiercst akTyansHO# Tipobiemoii [2].

Pe3synpraThl HammxX 3KCIEPHUMEHTOB IO HM3Yy4eHHIO cBOHCTB KOC,
MO (UIIMPOBAHHBIX TPaJUIIMOHHBIMA OTBEPAUTEISIMH
(mommatunennonuamuaom (II9I1A) u Poly-7), sBuince ocHOBaHMEM ISt
n3y4enus cpoiictB KOC ¢ npuMenenrneM Mou(ukaTopoB aMUHHOTO THIIA,
B YAacCTHOCTH, C TPUMEHEHHEM KyOOBBIX OCTAaTKOB pEKTH(UKALNU
sTuneHaMuHOB.  IIpoBemeHbl  uccienoBaHMs ~— BIMSIHMA —~ MOJBHOTO
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COOTHOLICHUA, a TaKKE€ HUCHOJb30BAaHUEC PA3TUYHBIX MOHI/I(bI/IKaTOpOB
AMHWHHOI'O TUIIa Ha (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IC CBOIICTBa nonyqaeMoi/'I CMOJIBI.
HOJ'Iy‘IeHLI MaTeMaTU4CCKUEC 3aBUCUMOCTH JaHHBIX XapaKTCPUCTUK.

TemnepaTypa cMecH B TEUEHHE BCETO CHHTE3a JIepKajoch B Ipejenax
75+85 °C

JKI0TEPMHYHOCTE IIPOLECA C POLY-7 SK30TEPMHYHOCTE I[IPOLECA C IID3IIA

—x11)
—xz1)
—(131])

TEMNEPATYPA CMECH
=
o
t
TEMMEPATYPA CMECH

d

65 65
o 10 20 30 a0 o 10 20 30 a0
BPEMA PEAKLIMM, MHH BFEMA PEAKLIMM, MHH

Pucynox 1. 3aBuCHMOCTB TeMIIEpaTypbl CMECH OT BPEMEHH PEaKInu

VcraHoBIIEHO, 9TOo HAWTyYIIAMHA CBOICTBAaMH obnagaroT
MOIU(PHUIIHPOBAHHBIE KdC CIIEAYIOUIETO cocTaBa:
kapbamundopmanpaeruHas cMona, MomuduimpoBannas c¢ Poly-7 B
MONBHOM cooTHomeHHHd 1:2:1. B maHHBIX YCIOBHSX —COIEpKaHHE
cBO0OOTHOTO (hopMasTbIeTHIa UMEET HANMEHBIIICE 3HAUCHHUE.

MACCOBAR A0/IA CBOBOAHOMO
POPMANBAETMAA, %

PucyHnok 2. 3aBUCUMOCTb CBOMCTB MOJYYAaEMBIX CMOJI OT MOJIHOTO
COOTHOIIIEHUS KOMIIOHEHTOB

MACCOBARA [JONA CYKOTO OCTATKA, %

TakuMm 00pa3oM, MOXHO TMPEANOJIOKHTh, YTO MOIUDUKATOD,
coJiep)Kalie aKTUBHBIE aMUHOTPYIIBI, CIIOCOOEH B XOJ€ OTBEPIKICHUS
CMOJIBI  B3aWIMOJEHCTBOBATh C  THAPOKCUMETHIHHBIMH  TPYMIaMH
KapOamMu10pOopManbICTUAHBIX OJIMTOMEPOB, BCTPAWBASICh B CTPYKTYPY
CBA3YIONIETO U, TaKHUM O00pa3oM, CHIXKas KOJUYECTBO CBOOOIHOTO
(dhopmanpaeruna.
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IMPOBJIEMA AKYCTHYECKOTI'O 3AT'PA3SHEHUS
HEHTPAJIBHOI'O PAMOHA TOPOJIA OPEHBYPI'

AKTyaJTbHOCTh TEMbI. AKYCTHYECKOE 3arps3HCHUC — WHTCHCUBHBINA U
HE)KEJIaTeIbHBIH 3BYK, KOTOPHI BO3HHKAECT B PE3YNbTaTe YeIOBEUCCKON
JESITeIBHOCTA. XOTS 3BYK XMMHYECKH WU (DU3UYCCKH HE H3MCHSET U HE
MOBPEXKIACT OKPYKAIOIIYI0 Cpeny, KaK 3TO IPOHUCXOAHUT MpU OOBIYHOM
3arpsi3HEHUHM BO3[yXa WM BOJBI, OH MOJXET JOCTHraTh TaKOH HHTCH-
CHBHOCTH, YTO BBI3BIBACT Yy JIIOJIEH TICHXOJOTHYECKHH CTpecc WIN
(U3MOJOTHYSCKUE HapylleHUs. B 3TOM ciiyyae MOXKHO TOBOPUTH 00
aKyCTHYECKOM 3arps3HEHUN CPEJIBL.

AKTyaJbHOCTh CTaThU 3aKJIFOYACTCS B TOM, YTO, HAUMHASI C CEPEIUHBI
XX Beka, BBIIBWIIACH TCHICHIHUS aKTHBHON HHIYCTPHUAIA3AIUU TOPOJOB,
BCEOOIIIEro BO3pacTaHMs KOJUYECTBA ABTOTPAHCIIOPTA, YTO B YCIOBHSX
CTapoil IUTAHUPOBKH TOPOJIOB HE COOTBETCTBYET OJNIAarONpPUATHOMY U
KOM(OPTHOMY TIPOKUBAHUIO KUTEJIEH TOPOJCKOM 30HBI. BocmpuanMaemas
CO3HATENBHO M 0ECCO3HATEIBHO AaKyCTHUYECKash Harpy3ka OTPHIATEIBHO
BO3JICHCTBYET Ha YI0OCTBO MPOKUBAHKS W YCIIOBHSI )KU3HHU, CAMOYYBCTBUE,
HACTPOEHHUE, AKTHBHOCTD ¥ OOIIYIO JMHAMHKY COCTOSHHS )KHTEJICH rOPOIOB.

DIUIEHTPaMHA IIYMOBOTO 3arpsi3HEHUS BBICTYIIAIOT rOpojia, 0COOCHHO
KPYIHBIC MPOMBIIUICHHBIC [EHTPHI C Pa3BUTONH TPAHCIOPTHOW CETHIO.
[MomuMoO HUX, HEXapaKTEPHBIC LI PUPOIBI 3BYKOBEIC KOJICOAHHS CO3/IAI0T
Oonpie KOpaOyd, TOJBOJHBIE JOAKA (OCOOEHHO C BKJIIOYCHHBIM
THIIPOJIOKATOPOM), 3arpy’KEHHBIE MEXIYTOPOTHIE IIOCCE, TPOMBIIIICHHBIC
00BEKTHI, a TAK)KE OBITOBAS ACATENHHOCTD JIOIEH.

HcToyHMKM TIymMa JIeNsaTcs Ha JBa BHIA: NPOHM3BOJCTBEHHBIC U
HETIPOMU3BOICTBEHHBIC. TPaHCIIOPT SABISAETCS OCHOBHBIM MCTOYHHKOM IITyMa
B ropoaax (60%-80%). B OTKpBITOIl MECTHOCTH PaclpOCTPaHCHUE 3BYKa
MIPOUCXOIUT C MCHBIIIEH HHTEHCHBHOCTBIO.
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VYcnoBus xkimMMara U IOTOABI BIMSAIOT TaKKe Ha PACIpOCTpaHEHUE
myma. OHHU ONpenensioT MOIVIOIIEHHE M PacHpoCTpPaHEHHE 3ByKa:
TEeMIepaTypy M BIaXKHOCTh, HHTEHCHBHOCTb BETpa, TyMaH, cHer. C IIeTbio
IIYMOU3OJISIUM  BBICAXHBAIOT JAEPEBbsi U KYCTapHUKH, MOMOTAloIIue
n30exarh pe3KUx 3BYKOB. (O3eleHCHWE TEPPUTOPHUH  CIIOCOOCTBYET
CITQKUBAaHUIO IIIyMa, €r0 4YacTOTHOCTH. Takxke cieayeT OTMETHTb, 4TO
JIEpEeBbS U KYCTHI CO3JAIOT TMPHUPOJHBIA 3BYKOBOW (DOH, MACKHPYIOIIHMA
BBICOKOUYACTOTHBIH IIyM.

Bricokoe akycTmdeckoe 3arps3HEHHE 3aBUCUT OT IDIAHHPOBKH
TOpOJIOB: B CTapbIX paiioHax HaOI0JaeTcs BBICOKas TUIOTHOCTh YJUI O3
AaBTOMATUCTpaleH, TOCTaTOYHO OJNM3KOE COCENCTBO JKHJIBIX JOMOB C HUMH,
HemocTaToyHas InyMmoBas wu3omauus. Illym, KoTopelif BO3HHMKaeT Ha
poe3Kel YaCTH MaruCcTpalld, pacIpOCTPAHACTCS HE TOIBKO Ha TEPPUTOPHIO,
HaXOSIIYIOCS OKOJIO JOPOTH, HO M BIIyOb *HUIJIOH 3acTpoiiku. bezycnoBHo,
HOBas IUIAHUPOBKA pAOHOB JKIJIBIX 30H PEIIUT MPOOIEeMy IIYMOBOTO
3arpsi3HEeHUs, HO HE TIOJHOCTHIO [2].

I[To oOvemaM BBIOPOCOB 3arps3HSIOMUX BemecTB OpeHOyprekas
00J1acTh HAXOMUTCS B PAAY PErHOHOB Poccuu ¢ HaHOOJIBIIUMHU O0ObEeMaMu
BEIOpOCOB (6osee 500.0 TrIc.T.). OMHUM U3 TTOKa3aTeNel OLEHKH COCTOSHUS
SBIISICTCA TaKOM IOKa3aTenb KakK KOJIMYECTBO BBIOPOCOB 3arps3HSAIOLINX
BEIIECTB, MPUXOMISIIIETOCS Ha OJHOTO JKUTENd M aKyCTHYECKHH MIyM,
BJIMAIOIINI HAa TOPO/I.

3HAYNMOCTD HM3YYCHUS aKyCTUIECKOTO 3arps3HEHUS oT
JKEJIE3HOIOPOKHOTO TpaHCHOPTa s MPaKTUYECKUX nenei
00ycIaBIMBaeTCs OICHKOHN BIIMSHUS Ha OPTaHU3M YEIOBEKAa M MOUCK ITyTei
JUId pemieHust AaHHOW mpobiemsl. JKene3sHOZOPOKHBIH TPaHCHIOPT — BHUJA
TPaHCIOPTA, IIEPEBO3Ka IPY30B U MACCAKUPOB HA KOTOPOM OCYIIECTBISIETCS
0 PETTBCOBBIM ITYTSIM.

Takum 00pa3oM, [UIS TEPPUTOPHUH, TIE MPOXOAST TOe3]a MOTYT OBITH
TIPUMEHEHBI Pa3IMIHbIE 3eJICHbIE 3arpaKAeHUS HeOOJIBIINX Pa3MEPOB B BUIE
KYCTapHHUKOBBIX HaCa)KJCHHUH, IITyMO3AIIUTHBIE SKPAHBI.

Cpenu mpounx (pakTOpoB, BIUSIONIMX HA 3/[0POBbE YEJIOBEKA, IIIyM — Ha
BTOPOM MeCTe TIIOCiie XHMHYECKOTO 3arps3HeHus Bosayxa. llym ot
ABTOMOOWJIBHBIX JOpOT cocTaBisieT 80% OT 001Iero NryMOBOTO 3arpsi3HEHHSI.
Ycunenne nryMoBoro (oHa CBBIIIE MPENETbHO JOMYCTHUMBIX BenndyuH (80
nb) npencrasnser coboil omacHOCTh AN (PU3MYECKOTO M IICUXHYECKOTO
310pOBbsl HaceleHUs. TpaHCHOPTHBIM WIM IPOU3BOJACTBEHHBIM ILIyM
JICHCTBYyeT YTHETAIOLIE Ha YEeNOBEKa — YTOMIISET, pa3ApakaeT, MeIlaeT
cocpenorounthes [1]. Tak kak BKJIaJ aBTOTPAHCIIOPTa B aKyCTHYECKOE
3arpsi3HEHHE TOPOACKOW TEPPUTOPHU SBISIETCST NPEOoOIajaroliM, LEIbIo
WCCIICIOBAaHMA SIBISIETCS OIEHKAa IIYMOBOTO 3arpsi3HEHHS Ha MpuMepe
LEHTPAILHOTO paiiona r. OpeHOypr, onpeneseHUe COOTBETCTBUS YPOBHS
IIyMa CaHWTAPHO-THTHEHWYECKHM HOPMAaTHBaM M COCTABJICHHE ITyMOBOM
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KapThl BTOPOro Kjacca TOYHOCTH, Oiaronaps KOTOPOH »KHUTENH MOIydaT
BO3MOXKHOCTh BBIOpaTh HanOosiee KOM(MOPTHOE MECTO IS MPOXKUBAHUSA U
pEeKpeanuy B IIaHe IIyMOBOTO BO3JEHCTBHS, a BIACTH TOPOJa — ONPEACIUTD
IpUeMiIeMble MeCTa [UIi HOBOM 3acTpOMKM U BBIACIUTH OO0JIACTH,
HYXJAIONIIECs B MPOBEICHUH IIyMO3AIIUTHBIX MEPOIPHUITHI.

WHTeHcnBHOCTD IIyMa u3MepseTcs B erubenax (n1b) u Bapbupyercs B
3aBUCHMOCTH OT THIIA TPAHCHOPTHOTO cpenctsa. OIeHKa ITyMOBOTO
3arpsisHEHUsI LEHTpajbHOro paioHa r. OpeHOypra IpOBOAMIACH IO
Meroguke ['OCT 23337-78 Illym. «MeTompl W3MEpeHHS MIymMa Ha
CENUTEOHON TEpPUTOPUU M B TOMELICHUSIX JKWIBIX W OOIIECTBEHHBIX
3manmity [2]. MccnemoBanne MPOBOAMIOCH Ha JOPOTax OOIMIETOPOICKOTO
3HaYCHUS W TPAHCHOPTHBIX MEpeKpecTKax Tropojia, KOTOpble HMEIOT
pa3yIMYHbIE XapaKTEPUCTUKU COCTaBa TPaHCIIOPTA.

B cratbe BbIIENIEH KaK OCHOBHOM HCTOYHMK ITyMAa I UCCIIETOBAHUS —
TPAHCIIOPTHBIA IIOTOK, TaK KakK COCTAaBISIET OOJbBIIE ITOJOBHUHBI BCETO
LTYMOBOTO 3arpsI3HEHUS U ABISAETCA JOCTYIHBIM U TPOBEACHUS 3aMEPOB.

Jnst n3mepeHnit  ypoBHA 1IymMa O0OOCHOBaH BBIOOp TEpPPUTOPHH
LIEHTpaJIbHOTO paiioHa ropona OpeHOypra — camas JIFOJHas 4acTh ropoja
C MHOXKECTBOM MECT JUIS PEKpealy M IUIOTHOM TpPaHCIIOPTHOH CEThIO.
Llenbto pa®oOTHI SBIAETCS COCTABICHHE LIYMOBOH KapThl U BBIIBICHHE 30H
C TIPEBBINICHUEM M COOJIIOJICHHEM HOPMAaTHBOB IIPEJENIBHO JOIYCTHMOTO
ypoBHSA IyMa. /Iy cocTaBieHus ITyMOBOIT KapThl HCTIOI30BAJICS IIIyMOMED
BTOPOTO KJlacca TOYHOCTH, KOTOPbIM ObuIO mpoBeneHo 280 3amepoB Ha 23
yIUIaX TOPOAA: BAOJIE TPAHCHOPTHBIX JOPOT, MPHJIETAONINX 3JIaHUH, 30H
OTJbIXa, )KMIBIX TBOPOB.

ITpuBOANTCS METOAMKA M3MEPEHHsS B COOTBETCTBHM METOINYECKUMHU
YKa3aHUSIMH OIPEJENICHUs] YPOBHS IIyMa, CO37aBaeMOT0 TPAHCIIOPTHBIM
IIOTOKOM, apryMEHTHPYETCs BBIOOp M3MepseMOol BenuduHbI. [IpuBomsTcs
JlaHHBIE TPEJEIbHO-IO0IYCTUMOTO YPOBHS LIyMa HOPMHUPYEMOW BEIUYNHBI
JUTSL MICCTIEyEMBIX OOBEKTOB.

Cama mmrymoBasi KapTa co37aHa ¢ UCIIOJIb30BaHIEM reon(popMarnOHHON
cucrembl ArcGIS 10.3 u cocraBnena 0e3 yuéra sxwiol 3actpoiiku. Bee
M3MEpeHHBIE TOKa3aTeN IPUBEICHBI Ha KapTe B yCPEIHEHHBIM 3HAUCHHH 32
nepronusMeperus okTsaops 2021 roma. 1o UTOrOBBIM JaHHBIM ClHIEIAHBI
BBIBOJIBI 00 0O0IIIEM IITyMOBOM 3arpsi3HEHUH [IEHTPAIIBHOTO paifOHa, OTIMCAHBI
MIPUYMHBI CIIOKHMBLICHCS HEOJAronpusTHOW CUTYallMHMB IUIaHE IIyMOBOTO
3arpsA3HEHUS] Ha YIUIAX C MaKCHMAaJIbHBIM IIPEBBIIICHHEM JOITyCTHMOTO
YPOBHSI LIyMa.

W3mepernns mpoBomwincs lymomepom CEMDT-8852. Tlpubop
Ipou3BOAUT u3MepeHuss B auanazoHe oT 30ab mo 130xb. Iymomep
cootBeTcTBYeT TpeboBauusM MeToauku ['OCT 23337- 78 Illym u sBisieTcst
npudopoM BTOpOro kiacca TouHocTH [2]. ITo mroram Bcex MOTYyYEHHBIX
n3MepeHni OblIa COCTaBICHA KapTa IIyMOBOTO 3arpsi3HEHUS [IEHTPAIBHOTO
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paiiona r.OpenOypra B reoudopmanmonHoii cucteme ArcGIS 10.3. Kapra
cocTaBisiack 0e3 yuéra xuioi 3acTpoiiku. Takum oOpazoM, mpoBeaEHHOE
UCCIIEIOBAaHME BBIABHIO 30HBI LIEHTPAJBHOIO paiioHa ropoja ¢
NPEBBILICHUEM U COOIIOJICHUEM MaKCUMaJIbHO JOIYCTUMOTO YPOBHS LIyMa.

Ha nanHO# KapTe NpHUBEACHBI CPEJHHE 3HAUYECHHS M3MEPEHHBIX JAHHBIX
B TEUEHHE JIHsI, TaKXKe 3a OyJHUE W BBIXOJHBIC ITHH. [IpakTHueckn Ha Bcex
UCCIEIYeMBIX YJIHIaX HaON0AaeTcs MOBCEMECTHOE IIPEBBIIICHHE YPOBHS
IIYMOBOI Harpy3KH BJIOJb aBTOMOOMJIBHBIX JOPOT M MPHJIEKAIIMX K HUM
3naHnii, Oonee 90% 3aMEpEeHHBIX IOKAa3aHUH IPEBBIIIATH JOMYCTHMBIN
nopor B 55 nb. B nanHo# paboTe He 3adUKCUPOBAHO HApyNICHHS HOPMBI
IIyMa BHYTPHU XKHMJIOH 3aCTPOHKH (BO IBOPax), MAKCUMAJIbHO M3MEPEHHOE
3Ha4YeHHe cocTaBisuio 52 nb. MakcumalibHOE NpEBHIIEHHE YPOBHA IIymMa
3aduxcupoBano Ha mp. [loGenpr, yn. TepeurkoBoi, yn. JleHuHCKOH, Y. 8
Maprta, Taroke Ha nepekpéctke yi. Jleannckoit u yi. 8 Mapra.

B nepuox nmposenerus uccnenoBanns (0kTssOps 2021 roma) 3amuTa oT
HIymMa 3eNIEHBIMU HaCaKACHUSIMHU Obllla MUHUMAJIBHOM, TaK KaK HaCaKIACHUs
Ha HUCCIEAYEMOH TEpPUTOPUU NPEACTABICHBl JIACTBEHHBIMH IOPOAAMU
JIepeBhEB. DKpPAHUPOBAHUE COCTABISLIO MakcumyM 2-3 1b. B Teuenue
WCCIIe0BaHNs 3a(h)MKCUPOBAHO ITOHMKEHHS YpoBHS mryma Ha 4-7 nb B
BBIXOJHBIE JHH. OTO OOBACHIETCS  CHIDKEHHEM  HMHTCHCHBHOCTH
aBTOMOOWIBHOTO  JIBIDKEHMs. B KadecTBe MecT ¢ MHHHUMAJIbHO
3a(UKCUPOBAaHHBIM YPOBHEM IITyMa MOKHO BBIIECTUTH yiuiy COBETCKYyIO, Ha
KOTOPOH ypOBEHb IIyMa HaXOAUTCS HA TPAHULE JOIMyCTUMOTO 3HAYEHUS —
57nb.

Taxoke aOCONIOTHO BO BCEX MapKax LEHTPAJIbHOTO palioHa YPOBEHb
IyMa HaXOJWUTCS Ha TpaHUIlE JIOMyCTUMOW HOpMBI — 56—58 nb B
3aBUCHUMOCTH OT MECTa U3MEPEHUs Ha TEppUTOpUH napka. [Ipu nposeneHun
paboThl OBUIO OTMEYEHO, YTO APXUTEKTypa LIEHTPAJBLHOTO pailoHa ropojaa
CIOCOOCTBYET IOBBIIICHHOMY IIyMOBOMY 3arpsi3HEHHIO: aBTOMOOWIIBHBIC
JIOPOTO TIPUJIETAIOT MaKCUMalIbHO OJW3KO K KWJIOH 3acTpoiike, dYTO
HCKJII0YaeT BO3MOXKHOCTb UCIIOJIb30BaHUS 3€EHBIX HACAXKICHUN.

Jluteparypa
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Hacenenue // @ynnamentansubie uccaenopanus. — 2017. — Ne 5 — C. 46-47.
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BiusHre myma Ha OpraHm3M denoBeka // YCIeXu COBPEMEHHOTO
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TAKEJIBIE METAJIJIBI B IIOYBE U ITPOAYKTAX
MYEJOBOJJCTBA AJITAMCKOI'O KPASI

MHorue TshKeIbIe MeTallIbl, TaKHe KaK jKeJIe30, Me/Ib, MHK, MOJTHO/IEH,
YYacTBYIOT B OMOJIOTHYECKHX IIPOIIECCaX M B OMPEICICHHBIX KOJINYeCTBAX
SIBIISIFOTCSL MHKPOAJIEMEHTaMHU, HEOOXOAMMBIMH M (PYHKIIHOHHUPOBAHUS
pacTeHui, >XKUBOTHBIX U uejoBeka [3]. C apyroil CTOpOHBI, TSKEINbIE
METaJUIBl U UX COCIWHCHHS MOTYT OKa3blBaTh BPEIHOEC BO3JCHCTBHEC HA
OpraHM3M 4YeJIOBEeKa, CHOCOOHBI HAKAIUIMBAThCS B TKAHSX, BBI3BIBAS Pl
3aponeBanuii [5]. He wumeromme mosie3HOH pojaM B OMOJOTHYECKHX
Ipolrieccax MeTaJllbl, TaKue KaK CBHUHEI] M PTYTh, ONPEACISIOTCS Kak
TOKCUYHBIE METAIJIBI [6].

VicTouHrMKaMu 3arps3HEHUs B [IBETHOW METAJTYPTHH SBJISAIOTCA MecTa
JI0OBIYH, TPAHCTIOPTHPOBKH U TIEPEPaOOTKH Py/bl. 3arps3HeHHe HaceIeHHbBIX
ITyHKTOB U X OKPECTHOCTEH MPOMCXONT 3 CYECT OTBAIIOB ITyCTOM OPOIHI C
MOBBILIEHHBIM COIEPKAHUEM COEAMHEHUH TsKeNbIX MeTawioB [2]. K takum
TEPPUTOPHUSAM OTHOCHUTCS IOTO-3amajgHas 4acTb ANTaHCKOro Kpas, paioH
Hamux  uccieqoBanuii  [4].  3mech WMEKTCS  MHOTOYHCIICHHBIE
MTOJMMETAUTMYECKUE MECTOPOXKICHUs, BEIETCsS OOOTameHne pPyABI, YTO
OKa3bIBaET HETATUBHOE BIIHSIHHUE HA YKOJIOTHYECKYIO OOCTaHOBKY U 3/J0POBbE
YeNI0BEKa, TaK KaK BCE 3TH IEMEHTHI HAKaIUTUBAIOTCS B IPOTYKTaX MUTAHUSA
mo mnumeBod nernu [1]. IlosTomy 3amaded wuccielOBaHHSA SIBHJIOCH
OTIpe/ieIeHNe COJEpKaHWEe TSDKETBIX METAUIOB B IOYBE W MPOAYKTax
ITYETI0BOJICTBA.

B kauecTBe 00BEKTOB MCCIEIOBAHUS OBLITH B3SITHI ITOYBA, MEJ U TIepra
¢ 4acTHOH macexu Anraiickoro kpas, . SiroqHoe buiickoro paiioHa.

BasoBoe conepixaHue TSHKEIBIX METAJUIOB B TIOUBE, MEJIE U IIepre
(maceka noc. Sronuslit buiickoro paiioHa), MKI/Kr

JJ1IeMeHT
O0BeKT
Pb As Cu Cd Zn
ITouBa 46,48 122,81 37,28 104,80 84,88
Mén 54,41 131,8 42,28 88,70 74,93
Ilepra 61,64 140,2 48,66 97,84 78,82
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KOSqu)I/IIII/IeHT OUOJIOrHYECKOTO TIOTJIOICHUS TAXKCJIbIX MCTAJIJIOB

(maceka noc. Sronnslii buiickoro paiiona)

O0beKT Pb As Cu Cd Zn
Meén 1,17 1,07 1,13 0,84 0,88
Ilepra 1,32 1,14 1,30 0,93 0,92

AHanu3 MOJTYyYEHHBIX PE3yJIbTATOB MO3BOJMI OTMETHTH CIEAYIOIIEE.
[louBa macekd COAEPXKUT JOBOJIBHO OOJBINOE KOJMYECTBO TSDKEIBIX
METaJUIOB, B CpemaHeM cocTraBuBmee 79,5 Mkr/kr. OcoOeHHO BeIHKO
coJiepkaHne MBIIIBSIKA U KaaMust. OTHaKO U3BJICYCHUE HJIEMEHTOB U3 TOYBHI
1 HaKOIUIEHHE UX B MPOAYKTaX ITYEIOBOJICTBA OKA3aJIOCh HE3HAUUTEIbHBIM.
KBII s mena He npeBbicuil 3Hadenus 1,17, a ans nepru — 1,32.

Takum o00pa3om, 3J€MEHTHl HAKaIUIMBAIOTCS B MeJAe U Iepre B
KOJIN4ECTBaX, He MpeBblmaromux 3Hauenuit [1/1K.
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HCITOJIB30OBAHUE METOJA CKETYHOYTHUHI
NNPU N3YYEHUU XUMHUU B 10 KITACCE HA IPUMEPE TEMBbI:
«BEJIKHN»

Cxerunoytunr (sketchnoting) — sto dhopma BegeHUS] KOHCIIEKTOB WA
3aMETOK C OJJHOBPEMEHHBIM HCIIOJIb30BAaHHEM TEKCTa M PHUCYHKOB. MeTton
OCHOBaH Ha IPHHIWIIC ABOMHOTO KOAMPOBAaHUS (MO3T HMCHOJB3YET IUIS
00paboTku HH(pOPMAIIHY BCETO B KaHala: BU3YallbHBIN U BepOabHBIN) [1].

CKeTYHOYTHHI TOJIe3eH [UIsi CTPYKTYpUPOBaHHs, 3allOMUHAHHUS U
OCMBICIICHHsI UH()OPMALIMH, BHICTPaWBaHUE HJCH U MBICICH B JIOTHYECKYIO
uenouky. IloaToMy ero wucnosibp30BaHue yiydmiaeT oOpa3oBaTeIbHBIN
MPOLIECC 32 CUET MOBBILICHUs YPOBHS YCBOCHUS MH(OpMALIUK U JTTUTENEHON
¢duKcay BHUIMaHUS 00y4YaronuXxcs.

Llensto maHHONH pabOTHI SBISIETCA PACCMOTPEHHE BO3MOXKHOCTH
UCTIONIb30BAHUA TEXHUKH CKETYHOYTHHI B KadeCTBE CII0CO0a YCBOCHUS
Marepuana mo xuMuu B 10 xiacce. s gocTikeHus 1enu ObUT IpOBeAeH
TIeIarOrMYEeCKU SKCIIEPUMEHT, PE3yJIbTaThl KOTOPOTO MOXHO HaOIIIOAaTh
HIDKE.

[lenarormyecknii 3KCIIEPUMEHT COCTOMT M3 TPEX 3TaloB, B JTAHHOM
Te3HCe MPEUIOKEHO JBA.

IlepBelii 3Tanm - koHcTartupyrowui. Llenpro, KOTOPOro sBIAETCS
OlLICHMBaHHE YPOBHs 3HAHMH OOYYalOUIMXCS METOJOM TECTHPOBAHHMS IO
Teme: «OKupsi». B paboty BrirroueHo 10 TeCTOBBIX 3a1aHUi 3aKPBHITOTO THTIA.
Pe3ynbraThl ycrneBaeMOCTH Ha KOHCTATHUPYIOLIEM JTare IpeCTaBlICHbI B
Tabmuue 1.

Tabumma 1

PesynbraThl ycrieBaeMOCTH 00YYaIOIINXCSl HA KOHCTATHPYIOIIEM JTarie

O | Xop | Ynosners | Heynosne | AbGcomotHa | Kauectse
T oo OPUTECIIbH TBOPUTEIIb A HHasA
u4 o HO ycIeBaeMoc | ycreBaeM
HO Thb OCTb
Kontponbnas 3 1 4 2 80% 40%
rpynma
OkcnepumeHTa | 3 2 4 1 90% 50%
JIbHAs Ipynma
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PesynbraThl ycneBaeMOCTH NOKa3ajld, YTO B KOHTPOJBHOW TpymIe
abcoroTHasl ycneBaeMocTh coctaBuia 80%, a kauectBeHHas - 40%. B
9KCIIEPUMEHTANIbHOM rpymnme abcomoTHas ycneBaeMoctb - 90%, a
kadecTBeHHas - 50%. Crenenb o0yueHHOoCcTH oOy4aronuxcs (COY) paBeH
41,4%.

Bropoit ostan - ¢opmupyromuii. Ilexpro, KOTOpOro SBHIOCH
MOBBIIIEHUE YPOBHS 3HAHHI 00yJaroNIiXcs ITyTeM BBEACHHUSI HOBOTO METO/IA
U ompeneneHus ero dQQexTuBHOCTH mpuMeHeHHa. OOydarommecs
KOHTPOJIBHOW TPYMNIIBI, PH H3Y4YEHHH TeMbl «benknm», Benn KOHCIEKT B
TPaAUIIOHHON popMe, a SKCIIepHMEHTaNbHAasI TPYIINa COCTABISIIN KOHCIIEKT
C MCTIOJIb30BAHNUEM TEXHUKH CKETYHOYTHHT.

[Janee Obl1 mpoBeneH TecT MO TeMe: «Belkuy C LEeNbl0 BBISBICHHS
YCBOGHHUS ~ Marepuasa. Pe3ynabpTaTbl  yCIIEBAEMOCTH  OOYYaIOIINXCS
IpeJICTaBJICHbI B TabauLe 2.

Tabmuua 2
Pe3ynbTathl yeneBaeMoCTH 00Y4YaIONIMXCs Ha (POPMHPYIOIIEM dTare
Otmna | Xopo | Ynomners | HeymoB | A6comor | Kawectse
HO 110 OpHTENBH | JIETBOPU Hasi HHast
0 TEJIbHO | yCIeBaeM | ycreBaeMm
OCTh OCTb
KontponsHa 6 2 1 1 90% 80%
s TpyImma
DKcrepuMeH 7 2 1 - 100% 90%
TabHast
rpynma

PesynbraThl ycneBaeMOCTH TOKa3ald, YTO B KOHTPOJBHOW TIpymIe
abcomroTHas ycrieBaeMocTh coctaBmina 90%, a kadectBeHHast - 80%. B
9KCIIEPUMEHTaNIbHOM Tpynme abcomroTHast ycmeBaeMocts - 100%, a
kauecTBeHHass - 90%. CremeHb 00y4eHHOCTH OOyYarOUIMXCS COCTaBIISET
82,2%.

Takum 00pazoM, aHAIM3KUPYsI AaHHbBIE SKCIEPUMEHTA, MOXKHO CIEJaTh
BBIBOJ, YTO TEXHHMKA CKETYHOYTHHTAa IIO3BOJIMJIA IIOBBICHTH YPOBEHBb
YCBOEHHSI HOBOH T€MBI 00yJarOIINXCS.

Jluteparypa

1. Poynu M. Busyansuble 3aMeTku. MTocTpupoBaHHOE
PYKOBOJICTBO 10 ckeTyHOYTHHTY / M. Poynm; mep. K. HaymoB. — Mockaa. -
2013.-224 c.
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®OTOKATAJIM3 PEAKIIUA BUJIbCMEMEPA-XAAKA

Knaccnueckas peaknms Bunmbcmeliepa-Xaaka Obmia oTKpbiTa B 1927
rogy AnToHOM Bumscmeidiepom u AnpOpextom Xaakom. [IpuMeHenue
pearenta B peakipu (POCI3/DMFA) ciuyxur s GopMumupoBaHus
OpraHUYecKuX CyOCTpaToB, KaK IPaBHUIIO apOMAaTHIECKON IPUPOIBI. A TaKKe
JUISL TIOJTydeHUSI 0Cc000 IEHHBIX W BA)KHBIX CHHTOHOB C ITOCIEYIOIIUM
CHHTE30M WM K€ B KauecTBE IIEIeBOro mponykra. OMHUM W3 3BEHBEB B
NPUMEHEHNU peakuuu Buibcmeliepa-Xaaka siBisieTcs: (papMakoIorndeckas
xuMus. JaHHas peakuus IpUMEHSETCS UL MOTy4YeHHS 0co00 BaKHBIX U
MEPCIEeKTUBHBIX IpenapaToB, B KadecTBE MPOTHBOOIYXOJEBBIX U
MPOTHBOPAKOBBIX CIFOHHBIX JKelne3 moj HazsanueM Eliptinium Acetate [1].

M3BecTHBIIT METOJ OCYIIECTBICHHUS peakuuu BunbcMmeliepa-Xaaka
SIBIISICTCA JOCTATOYHO TOKCHYHBIM, T.K. B CHHTE3€ MPUMEHSAETCS SIOBUTHIN
pearent okcuxiuopuna ¢docdpopa (POCl3). Kpome Toro, peaxius mpoxour
IIpU IOCTaTOYHO BBICOKMX TeMIleparypax [2].

Bonpoc pa3pabOTKH 3KOJIOTHYECKOTO IIyTH CHHTE3a B pPEaKIHUn
Bunecmeliepa-Xaaka CTaHOBHTCS YpE3BBIYAWHO aKTYaJbHBIM B paMKax
konuenuuu Green Chemistry. Hamu mpesyioxen 0Ooiiee IKOJIOTHYECKH
0e30macHbIX MOJXOJ K peakuuu Bunbcmeliepa-Xaaka. Tak mnpuMeHeHue
(oTokaTamu3aTOPOB Ha ocHoBe coneil d-metamnos (Fe3*, Cr¥*, Cu?*, Zn, Sn)
NIO3BOJIMJIO OCYILECTBUTh peaklMi0 Buibcmeilepa-Xaaka Ipu KOMHATHOM
TemmepaType M aTtMoc(epHOM [aBIEHHH 0e3 TPUMEHEHHUS TOKCHYHOTO
POCls.

OKkcnepumenmanbHas — 4acmo. DOTOKATATUTHUECKUH  CHHTE3
MpOBOMWIM TOA JeiictBueM Y@-m3nydeHus B (DOTOKATATUTHYCCKOU
ycraHoBke Photo Catalytic Reactor Lelesil Innovative Systems ¢ kBapueBbiM
peakropom oobemoMm 250 mi (tuna lItpomeriepa, OCHaIEeHHBIM MAarHUTHON
Memiankoi). B kom0y peakTopa BHOCWIIM KaTanu3aTop conu d-merasia
(0,0108 w™omb), 80 w™n gumerwndpopmamuma — AMDPA, 20 wmx
mumermwianmmmHa — JIMA (MomeHOe cootHormenue 1:50:150). Peakums
MIPOBOJMIIACH MIPU KOMHATHOH Temmeparype, Bpems oOmydenus 6 4. Ilo
OKOHYaHHMIO TIPOIecca PEaKIMOHHAS Macca IOABEPralach 3KCTPAKIMH C
MOMOIIBIO 3THJIAIlETaTa, A yNAJNCHHS KaTalu3aTopa M3 PEakKIMOHHOMN
cmecu. [lomydeHHBIH NMPOAYKT HMCCIENOBANM C MOMOLIBIO XPOMAaTO-Macc-
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crektpomerpa GCMS-QP2010S Ultra (komonka Restek Rtx-5MS, 30 M x
0,25 mm 1D, 0,25 mxwm df).

Pesyromamur - u  ob6cyscoenusn.  DoTokaTanuTHUECKas — PeaKLus
BuunscMmeiiepa-Xaaka ¢ IPIMEHEHHEM coJiell (-MeTaioB MPOTeKaeT BechMa
cenekTuBHO. MDoTokaranuTHueckuii A(PQPEKT OLEHHMBAICS TOJIBKO IO
KoHBepcumn cyOctpara JIMA, T.K. eIMHCTBEHHBIM IPOLYKTOM CHHTE3a
SABISICTCA N-IUMETWIAaMHHOOeH3anpaerun (B.y. = 5,02 mmH., puc. 1).
[pumenenne KarammzaTopa  6-Bomuoro xmopuaa xpoma (I11)  mokazan
MaKCHMaJIbHBIA pe3ynbTaT 1Mo KoHBepcuu ncxoguoro JMA no 99% (B.y. =
1,45 muH, puc. 1):

Lins1-M5 Feet. Time: 10.836 /11,003 min Soan It 2200 Intansity: 14478 Group: 1 C: B5.GB Free

et 000,000) Isa mtensty : 7,783,457
R

|

i

an 40 B & T &0 an 10 min

00 .
Bass Peakmiz 678.00 Bae Paak Interwily: 102

Puc. 1. XpomaTtorpamma peakIiMOHHON MacChl, TOIy4eHHOH IT0A
nevicrBueM (orokaramusaropa CrCls-6H,0.

ENMHCTBEHHBIM  HPOAYKTOM (hoTOKATATMUTHUECKOH  peakuuu
BunscMmeiiepa-Xaaka Tpu NpUMEHEHHH coseil d-MeTaioB sBISETCS 7i-
numeTunaMmuaoOeH3anpaeru. @oTokaraan3 IPOTEKAET MO CXEME:

HyGu N/Ch H"C‘HN ——CHa
S o\ /:Hg "
| + \/C—N\ crclz- GHQ + HC N CH,

\ H THi DMFA/UV lamp

o .

Takum oOpa3zoMm, OOHapyKeHa MEPCIEKTUBHOCTh IPUMEHEHHS
(hOoTOKAaTaTMTUIECKOTO METO/a B peaknnu BuibcMmeiiepa-Xaaka B obmactu
9KOJIOT'MYECKOro Katanu3a. B nanpHeiimem Hama paboTa OyzieT HampasieHa
Ha BBIABJICHHE (OTOKATAIMTHYECKOTO 3(p(deKTa W MexaHu3Ma JIeHCTBUS
coueii d-MeTaos.

Jluteparypa

1. Campaigne, E.; Archer, W. L. J. Am. Chem. Soc. 1953, 75, 989;
2. Kypu AL, JluBanmor M.B., JluBanmosa JIL.M. 3.5.66. Peakuums
BuiscMmatiepa-Xaaka, 1998r.

265



Xan B.H., MaxmyToB A.P.
b® baml'V, r.bupck, Pb
Maxmymos A.P., k.x.H, doy.
vio_letta 1998@mail.ru

3KOJIOTMYECKU BE3OIMACHBIE JIKM JIJISI HE®@TETA30BOM
IMPOMBIIIVIEHHOCTH

Koppo3ust sBIsleTcsl OCHOBHOM TNPUYMHOM BBIXOHA M3 CTPOS
06opynoBaHHs B TaKMX OTPACIIX MPOMBINUICHHOCTH, Kak HedTerasonas,
XUMHUYECKast U Apyrue. JIakOKpacOUHBIC ITOKPBITHS SIBIBIFOTCS HAICIKHBIM
CPEICTBOM 3alIUTBl OT KOppo3uu MeTaiwioB. HamGonee Oe3omacHbIM U
HAJEKHBIM  SIBISIIOTCS  0E3pacTBOPHTENBHBIE  AHTHKOPPO3HOHHBIC
STMOKCHUIHBIC KPACKH, TOKPBITHS KOTOPBIX HE HAHOCSAT BpeAa OKpYKaromien
cpejie M HaJOoJIro 3allHUIIAI0T He TOJIBKO OT KOPPO3HOHHOTO PaspyLICHHUs, HO
TaKKe OT aTMOC(HEPHOTO BO3ICHCTBUS U MEXaHHUECKUX MOBPExaeHuH [3].

O0BbeKTOM UCCJIEJOBaHUS SIBIISETCA JIByXKOMIIOHEHTHasI
AQHTUKOPPO3MOHHAs Kpacka <«2K-aHTukop» s CTanbHBIX TpyO W
COUYMHHTENBHBIX JeTanei TpyOOIIPOBOIOB c BHYTPEHHUM

AHTHKOPPO3MOHHEIM  TIOKPBHITHEM HAa  OCHOBE JBYXKOMIIOHEHTHOTO
SMOKCHIHOTO, HE COAEPIKaIIero PacTBOPUTENS, TAKOKPACOYHOTO MaTepralia
mpousBonactBa ¢upmel 3UT «Poccunsbepy, Haxonmsdmascs B CTaaud
pa3pabotku. Ee mpumepHas penentypa npeacraBicHa B Tabuuie 1.
Tabmuma 1.
Peuentypa 6e3pacTBOPUTEIBbHOIO ABYXyNaKoBOYHOT0 JIKM

Ne | BemecTBO MaccoBasi Hro
noJs, % ro
Komnonenm A
1 DIOKCHIHAS CMOJIa 50,9 100
2 | IlurmeHT 15
3 | Tsokenslii mmaT (HAIOIHUTEINb) 34
4 | T'uppodoOHas nuporeHHast KpeMHHEBasi KWJIOTa 1
Komnonenm b (omgepoumens)
5 TTonmmamMuH OOBIYHBIN 15 30
6 TlonmaMuH aKTHBHBIN 15

Peakum{ OTBECPKIACHUA 31'IOKCI/I)1HOI71 CMOJIBI OTBEPAUTEIAMHA aMHUHHOT'O
THIIa IPOUCXOUT B JiBe (a3wl. [lepBas ¢aza — mporecc reneodpa3oBaHus —
XapaKTepU3yeTCs MePex010M KOMITO3UIINH U3 BI3KOTO COCTOSIHUS B TBEPIOC.
DTO CONpPOBOXKIACTCS DK30TEPMHUUECKOH peaknueil. Bo Bropoit daze —
o0pa3oBaHHE TBEPIOro IMOJUMEpa — MPOMCXOIWT  MpPEBpAICHHE
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pactBopumoro nonumepa (I) B HepactBopumebii momumep (II). IIponecc
OTBEPKJCHUS POTEKaeT Oe3 y4acTHsl KUCJIOPOa BO3AyXa U yCKOPSIETCs U
HarpeBaHu [1].

CHy—CH—=R—CH—CHy+ H;N—R’—NH; - CHy—CH—R—CH—
N 7 N/ N .
o o OH
—CH;—NH—R’—~N—CH;CH—R—CHCH;—NH—R’—NH; -~
|
CH,
|
CHOH
|
R
(:,'H
1 20
CH,”
1 gasa
—+ ~ R—CH—CHy—N—R—N—CH,CH—R—CHCH;—N-R ~
on g CH;
CH—OH CH—-OH
R R
1 |
CH—OH CH—OH
CH CHa
1 |
~R—CH—CHgs—N -R*-~N-—-CH,CH—R CH—CH;—CH;—N R~
A !
oH on OH

11 dasa

Jnst mpoBepku kadectBa u Oe3omacHoctu JIKM mpoBoasT Takue
UCTIBITAaHUS KaK. UCTBITAHHUSA HAa CTOMKOCTHh K IOBBIIICHHOMY IABICHHIO U
TEeMIIepaType arpecCUBHON Cpeabl; H3MEpSIOT aare3uio MeToaoM X-
0o0pa3HOro Hajape3a M OTPbIBA; OMPENENAIOT TOJIUHY CYXOW IUICHKH,
JURJIEKTPUUECKYIO CIUIONTHOCTD ¥ IPOYHOCTH MIPU MPSIMOM yape MOKPHITHS.
Tarxoke mpoBOUTCS OMOTECTHPOBAHUE IS OTIPEICIICHUS KJIacca OIacHOCTH.

Jis ucnpITanuit ObUTO mecienoBaHo 3 oOpasma JIKM: obpaser 1 -
komm.A+komn.bl; oOpaszenr 2 - komm.A+kommn.B2; o6pazen 3 -
koMIl. A+komit.b3.

[lo uroram ncHbITaHUS Ha CTOMKOCTH K HOBBINIEHHOMY IABJICHUIO U
TeMIIepaType arpecCUBHON CPebl, HAMTYUIIHe PE3YJIbTAThI [10 BU3YaIbHBIM,
MPOYHOCTHBIM M QATE3MOHHBIM TIOKa3aTelsM IoKazal obOpaserm 2, 4To
XapakTepu3yeTcs JydIIMMHU cBoiicTBa oTBepauTenss b2 B cpaBHeHUH ¢
octanbHeIMHA. [lo pesympTaTaM WCHOBITAaHUS OHWOTECTHPOBAHMSA OBIIO
YCTaHOBJICHO, YTO OTBEPXKIAECHHOE IOKPHITHE HE OKAa3BIBAET TOKCHYECKOTO
JICCTBUSA M OTHOCHUTCS K 5 KJTacCy OMAacHOCTH.

Jlutepartypa

1. Benos I1.C. OcHOBBI TeXHOJIOTUHM HE(YTEXUMUUECKOTO CHHTE3a. M.:
Xumus, 1982.

2. Miomnep b., Ilor V¥, JlakokpacouHble MaTepHalbl U IOKPBITHSL.
IIpunnuns! cocraBnenus peuentyp. M.: IIziinT-Meaua, 2007.

3. Pozendensn U.JI., Pyounmreiin @.U., XKuranosa K.A. 3ammra
METAJJIOB OT KOPPO3UH JJAKOKPACOYHBIMU TOKPBITHAMEU. M.: Xumus, 1987.
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CHEJXHBIN MOKPOB KAK UHIUKATOP 3ATPSI3SHEHUSA
MPUJIOPOKHOM TEPPUTOPUU TSKEJBIMU METAJUIAMHA
OT BbBIBPOCOB ABTOTPAHCITIOPTA

B Hacrosmee BpeMms MPOAOIDKAIONIEECS YBEIHMUCHHE TPAHCIOPTHBIX
MOTOKOB  TNPUBOAUT K TOCTOSHHOMY  BO3pDACTaHUIO  3arps3HEHUS
aTMOC(EepHOr0 BO3IyXa, MOYB W BOJHBIX OOBEKTOB. YPOBHHU 3arps3HECHUSL
BO3IyXa OKCHIAMH a30Ta W YIJIepona, YIICBOAOPOIAAMH, TSIKCIBIMU
METaJUIaMH M JPYTUMH BPEIHBIMH BCIICCTBAMH Ha OOJBITHHCTBE
aBTOMArucTpajeil B HECKOJIbKO Pa3 MPEBBLIMIAIOT MpeneiabHO JOMYyCTHUMbIE
KOHIIGHTpanuu. B  mpomecce (yHKIMOHUPOBAHUS  ABTOMOOWIIBHBIN
TPAHCIIOPT B3aMMOJCHCTBYeT ¢ Omocdepoii, okasbiBas HEOJIArOMPHATHOE
BO3JICHCTBUE HA MPUPOJHYIO CPENly U HEMOCPEACTBEHHO Ha YEIOBEKa.

Cpean TOKCHYHBIX BEHIECTB OJHUMH W3 Hauboyiee OMacHBIX
3arps3HATENEH cumratorcs Tspkenble Metamutel (TM). Kak  m3BectHO,
TSDKEITBIE METaJUTbl, TaKue KakK: KaJMWH, HUKeIb, XpOM, MeIb, KOOAaJbT,
CBUHEI, MapraHell W JPYTHe, OKa3bIBAIOT KAaHIEPOTEHHOE, MyTareHHOE,
TEpaTOreHHOE WJIM HEBPOTOKCHYHOE BO3JIEHCTBUME Ha 4YesoBeka [2].
Oco0eHHO 0ITacHO UX CHHEPTUYECKOE BO3CHCTBUE.

Tspkenble MeTaTbl MOCTYMAIOT B MPHIOPOKHOE MPOCTPAHCTBO, KaK B
pe3ynbrare paboThl aBTOTPAHCIOPTHBIX CPENCTB, TaK M TMPU HCTUPAHUH
JIOPO’KHOTO TOJIOTHA. B pe3ynbrare MCTUpaHHs aBTOMOKPHINIEK B MOYBY
BOJIM3U aBTOMOOWIILHOW JOPOTH IMOCTYMAIOT aTIOMHHHN, KOOAIbT, MEIb,
JKeNe30, MapraHell, CBHHEI, HHKelb, ¢ochop, THTaH, HUHK U JpyrHe
9JeMeHThl. [IOMIMITHUKY, BKIAABIIIN, TOPMO3HBIE Macja SBISIOTCS
HCTOYHHUKAMU TIOCTYIUICHUS B OKPYKAOIIYIO Cpey Mear U IuHKa. Kagmuit
MOCTYNAEeT B NPUPOJHYIO CpeAy B pe3yJsibTaTe M3HOCAa IIUH U HUCTUPAHHS
acampTobeToHa. HUkeb M XpoM — IPOAYKTHl U3HOCA TIOKPBITHIA Ky30BOB,
JKeJe30 — NPOAYKT UCTUPAHUS LMIUHIPOB ABUTaTENs [4].

CHEeXHbBI MOKPOB HAKaIJIMBAET B CBOEM COCTaBE NPAKTHYECKHU BCE
BEIIEeCTBA, [TOCTYMaronme B arMocdepy. B cBs3u ¢ 3THM OH 001a1aeT psaoM
CBOHCTB, JEJAOMIMX €ro  yJOOHBIM  HMHIUKATOPOM  3arps3HEHH
aTMOC(epHOr0 BO3IyXa, aTMOC(EPHBIX OCaJKOB, a TAKXKE MOCIEIYIOMIETO
3arps3HeHus Mo4BHL. [Ipr 00pa3oBaHNN CHEKHOTO TIOKPOBA U3-3a IPOLIECCOB
CYXOTO M BJIQYKHOTO BBITIAACHIS MIPUMECEH, KOHIIEHTPAIIH 3arP3HIIONIINX

268



BEILIECTB B CHET'Y OKa3bIBaeTCs Ha 2—3 MOpsIKa BhIIIE, YeM B aTMOC(EpPHOM
Bozayxe. [1].

B m3yuaemoii HaMH MECTHOCTH HauWOOJIBIIWI BKJIAJ B 3arps3HEHHE
aTMoc(epbl, M OKpy)XKaloleld cpelnsl B II€JIOM, BHOCHT aBTOTPAHCIIOPT
(enepansHOit noporn M7 «Boxra». KpoMme BBIXJIONHBIX T'a30B W IbUIH,
Takke HAOIIONAETCS 3arpsA3HEHHE OKPYXKAIOMEH Ccpelsl  TKEIBIMU
METaJTaMH.

[MosTomy menpio Hameli pabOTHI SBWIOCH W3YYCHHE CTEIICHU
3arpsi3HEHUS] IPUAOPOXKHOTO cHera ¢enepanbHoil moporu M7 «Bomra» B
paiioHe cena McameroBo UnumieBckoro paitona Pecryommku bamkoprocran
TSDKEJIBIMH METaJUIaMH C HCIIOJIb30BAHHEM CHEXXHOTO MOKPOBa B KadyecTBE
HUHUKATOPA.

Hccrnenosanust ObuH MpoBeAeHbl B ceie McametoBo WnumieBckoro
paiiona Pecny6nuku bamkoprocran B deBpane 2022 roma. s
UCcieI0BaHus ObUTH OTOOpaHbI MPOOBI MPUAOPOIKHOTO CHera (eepaibHOM
Tpaccel M7 «Bonra» B 5 Toukax: Touka 1.1. — mepexpectok ynuir CoBeTrckas
u M7 «Boara» (B 5 M OT AOpPOXKHOTO TOJIOTHA); Touka 1.2. — ynuma
Coerckas (B 10 M OT HOpOKHOTO TOJIOTHA); Touka 2.1. — MEpeKpecToK
yiunsl [locceitras u M7 «Bonra» (B 5 M OT JOPOXKHOTO IOJIOTHA); TOYKA
2.2. —ymnma loccefinast (B 10 M OT JOPOXKHOTO IIOJIOTHA) M TOYKA 3
((poHOBEIIT yUaCTOK) — OHMa peKu AyIITe.

Ot160op mpoO® OBUT NMPOM3BENEH B COOTBETCTBHH C PEKOMEHAAIMSIMHU
«MeToamueckiue PEKOMEHJAIMM [0 OIEHKE CTENeHH 3arpsa3HEHUs
aTMOc()epHOTO BO3[yXa HACEJICHHBIX IyHKTOB MeETaIaMU 10 HX
COZIEPKAHUIO B CHEXXKHOM TIOKPOBE U mouBe» [3].

BbUIn onpejiesieHbl pacTBOPUMBbIE (DPAKIMK TsHKeIbIX MeTayos (Pb?*,
Cu?, Fe*, Cr®, Zn**) u pH B naboparopuu pecHyOIMKAHCKOTO
AQHATUTMYECKOTO IeHTpa KoHTpois KawectBa Boabl (PAIIKKB) AO
«bamkommynBotokanam» Pecrryonmiku bamkoprocran.

[TokazaTenp KMCIOTHOCTH CPeJbl 110 U3YYEHHBIM TOYKaM HaXOIMJICS B
uHTEepBale 3HaueHuit: ot 7,5+0,2 mo 7,6+0,2 en. pH — uro Omm3ko k
3HaueHusIM pH B HelTpanbHON cpede. DTOT MoOKazaTeslb BaXKEH IS
NMOHMMAaHHUS MEXaHW3MOB MHIPAllMM  PAacTBOPUMBIX  (OPM  TSDKEINBIX
METaIIOB.

Uro e KacaeTcsi COJCpKaHWSA BOIOPACTBOPHUMBIX (OPM TSDKENBIX
METaJUIOB, TO MOXKHO CKa3aTb, YTO BO BCEX HCCIEIOBAHHBIX TOYKaX
HaOJF0/1aI0Ch 3HAYMTENBHOE MPEBHIIEHNE HAJl (POHOBBIMHU IOKa3aTEIAMHU,
kpome uoHoB Cr%* koTopele He ObUIM OOHApyKeHHI HH B OJHOM
UCCIIEI0BAHHOM TOYKE.

INomyueHHbIe HAMU JaHHBIE IPUBEICHBI B TabmuIe 1.
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Tabnuma
Conep:xaHue BOTOPACTBOPUMBIX ()OPM TSIZKEJIBIX METAJLIOB B
CHEroOBBIX 0CAAKAX, MI/JI

Mecro
B3ATHSL Fe Cu Pb Cr Zn pH
1poOBbI

Touxka 1.1.
®B5Mm)-
MEPEKPECTO
K YJIMLIBI
CoBerckas
u M7
«Bosray
Touka 1.2.

(810 M) 0,21+0,0 | 0,0038+0, | 0,0018+0,0
haiic 4 0015 008
CoBerckas
Touka 2.1.
(BSM™)-
MEPEKPECTO
K YJIHILIBI
Iloccetinas
u M7
«Bomnray
Touka 2.2.

(B 10 m) 0,0027+0,
yIHma - <01 0011
IToccetinast
Touka
3.(don) —
15((1))1?11\421 <01 0,0016+0,
! 0006
peKu
Aymite

IAK px/
TIAK, mr/n
Kiacc
OIaCHOCTH

0,21+£0,0 | 0,0063+0, [ 0,0016+0,0
4 0025 007

0,020+

<001 | 5006

7,6+0,2

0,020+

<001 | 5006

7,6+0,2

0,134+0, | 0,0125+0, [ 0,0019+0,0
027 0031 009

0,030+

<001 | 5008

7,5+0,2

<0,001 <0,01 <0,01 | 7,6+0,2

<0,001 <0,01 <0,01 | 7,5+0,2

0,001/0,0

1/0,3 0,001/1 0,006/0,01 5

0,01/1 6-9

4 2 1 2 3 -

[omy4yeHHBIC JaHHBIC CPABHHUBAJHCH C TPEACIBHO JOITYCTUMBIMHU
KOHIICHTPAIUSIMK JIIsI BOJIHBIX OOBEKTOB KaK pPHIOOXO3SIICTBEHHOTO
3nauenus (I1J1Kpx), Tak M XO3HCTBEHHO-OBITOBOIO BOJIOIOJIB30BAHUS
(ITAK).

Coxepxanre HMOHOB MeIHW BO BcexX ydacTkax mpeBbicuio ITJIKx.
MakcuManbHas KOHIEHTpamus Menu ¢ npesbimenneM B 12,5 TTJIKx Oputa
obHapyxeHa B Touke 2.1. (B 5 M) - mepekpectok ynuibl [llocceiinas u M7
«Bomnray.
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K umcmy Hanmbosiee TPUOPHUTETHBIX —3arpsi3HUTENECH, KOTOpbIE
MOCTYNAIOT B OKPY>KAIOLIYIO CPEAy C 0TpabOTaBIINMK Ta3aMH aBTOMOOHIIEH,
OTHOCHUTCSI CBUHeU. [Ipu CropaHmu STHIMPOBAHHBIX OCH3MHOB OKOJIO
TIOJIOBHHBI CO/IEPIKAIIETOCs CBUHIIA BEIOpachIBaeTcs B aTMochepy.

Honbl cBuHI@ ObLIM OOHApy>KEHBI B TPEX HCCIEAYeMbIX TOYKaX, UX
KoHIeHTparuu He npesbimatoT [1JIK. Hanbomnpmas KOHIEHTpamus STOTO
MeTaiula Obuta oOHapykeHa B Touke 2.1. (B 5 M) - IEepEeKpecTOK YIUIIBI
Iloccetinas u M7 «Boira» u cocrasuia 0,0019+0,0009 mr/i.

XKeneszo Ob10 OOHAPY)KEHO HA TpeX ydacTKax ¢ mpesbimenneM 11K«
B 2,1; 82,1 uB 1,34 paza.

Honsl nmHkKa ObutM OOHApY)XKEHBI TakKe HA TpeX ydacTKax ¢
npesbimieEreM 11JIKx B 2; B 2 1 B 3 pa3a COOTBETCTBEHHO.

Takum oOpazoMm, cilexys BBIIIECKa3aHHOMY, MOXXHO CJieJaTh
CIIEYIOIINE BBIBOBI:

1. ITpoOsI Ha comeprkaHKe TSHKEIBIX METAUIOB UCCIIeA0BAINCE B 5 1 10
M OT JIOPOKHOTO TIOJIOTHA B HECKOJIBKUX TO4Kax. HamboJsee 3arpsisHEHHBIM
Y4acTKOM II0 HECKOJIBKMM IIOKa3aTensM sBuiack Touka 2.1. (B 5 M) -
nepekpectok ymuubl Hlocceiinas u M7 «Bousray. W3yueHHble HOHBI
TSDKEJIBIX METAJIOB OBIITM 0OHAPY)KEHBI BO BCEX YIAaCTKaX B HE3aBUCUMOCTH
OT OTAAIEHHOCTH MJOPOXKHOTO TMOJOTHA. KX copepkaHue 3HAYUTEITHLHO
OTJINYAIOCH OT (POHOBBIX HOKA3aTeNEH.

2.  DKOJOTMYEeCKOE COCTOSHHME M3YYEHHOTO ydJacTKa MOXKHO
oXapakTepu3oBaTh Kak HeOmarompusTHoe. IlOBBIIIEHHOE CoOAepKaHUE
BBIXJIOITHBIX Ta30B, IIymMa M BHOpaluu, 3arps3HEHHasl 10YBa W BO3IYX
JIeNaloT HeKOM(OPTHBIM IS )KH3HHU JIFOJIH TIPHIIOPOKHBIN Y4aCTOK TPACcChl
M7 «Bounray B paitone cena McametoBo Pecny6iuku bamkoprocrtan.

Jluteparypa

1) Kypmazosa H.A. CHer Kak HHANKATOP 3arps3HEHHUSI aTMOC(HEPHOTO
Bo3nyxa / H.A. Kypma3zosa / Texunueckue HayKH — OT TEOPHHU K NTPAKTHUKE. -
3a0l'yY. —2012. - Ne 12. — C. 87-90.

2) Jlékuu H.J., Jlaze6a A.B. // UsBectust Tynl'Y. Hayku o 3emie. —
TynI'V: 2016. - Bem. 1. — C. 53.

3) Meroauyeckue peKOMEHIALMH MO OLEHKE CTEHEeHH 3arps3HEeHUs
aTMOc()epHOTO BO3[yXa HACEJIICHHBIX IyHKTOB MeETAIaMH 10 HX
COJIEPKAHUIO B CHE)KHOM ITOKPOBE M IIOYBE: YTB. TIIABHBIM T'OCYAapCTBEHHBIM
caautapaeiM Bpadom CCCP 15.05.1990. — M.: UMI'PD, 1990. — 7 c.

4) Muponos b.M., CaxanoB M.T. O HEKOTOPBIX BOIPOCAX HU3YUCHHUS
pyIepaTbHON pacTUTENBHOCTH TOpooB // Dkosorus: 2009. - Ne 5. — C. 20-
24,
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PA3BBUTHE ITIO3HABATEJIBHOT'O UHTEPECA
OBYYAIOIIUXCS IMTPU BBITOJTHEHUN CAMOCTOSATEJIBHON
PABOTBI HA YPOKAX XUMHUHN

OOyueHne — 3To HaNpsHKEHHAsS, CIIOKHAS JeITEITBHOCTD, IIPH KOTOPOH
HE00X0IUMO OOJBIIOE YCUIIUE yMa, BOJIH, BOOOPaKeHHUs, TIAMATH.

OmHON W3 OCTpeHIIMX MpoOIeM COBPEMEHHOW IIKOJBI SBISCTCS
(dopmupoBaHue MTO3HABATEIBHOTO HHTEpeca, AKTUBHOCTH u
CaMOCTOSTENILHOCTH IIKOJBHUKOB. XapakTepHas 4YepTa CJIOKHBIIETOCS
npouecca oOydeHust - 0e3 TPUHYXKICHUS HEBO3MOXHO NPUOOLIUTH
LIKOJILHUKOB K y4eHHI0. Ho 3To He Tak, BBI3BaTh HHTEPEC K YUCHUIO MOYKHO
B TaKOM Ipoliecce 00y4eHusl, KOTOPBIH He MprberaeT K MepaM AaBJiIeHHs Ha
HEro, a HaxoJUT CTHMYJbl B DPAaclOJIOKCHUH K YYEHHIO, B CTPEMJICHUH
pa3BUBaTh MO3HABATENbHBINA HHTEpEC [2].

CamocrosrenpHas paboTa — 3TO CPENCTBO OOPBOBI 3a TIyOOKHE U
MPOYHBIC 3HAHWSA OOYYAIONIMXCS, CPEACTBOM (OPMHPOBAHUS y HHX
AKTUBHOCTH CaMOCTOSTCIFHOCTH KaK YepT JHWYHOCTH, PAa3BUTHS WX
YMCTBEHHBIX CITOCOOHOCTEHA.

B pemeHun MHOTHX y4eOHO-BOCIIHTATEIBHBIX 3a/1a4 MHE ITOMOTaeT
Pa3IMYHOTO BU/Ia CAMOCTOATENIbHBIE PA0OTHI 00YJAIONIUXCS, IPUMEHIEMbIE
Kak B OCHOBHOHM 4YacTH ypoKa, TaK M B JPYTMX €ro 4actsix, T. €. NpH
MOBTOPEHUH, U3Y4YEHHH, 3aKPEIUICHUN 3HAaHUH M YMEHU, UX HPUMEHEHUH
[3].

CamocTtosaTenpHasi paboTa MpeAcTaBiIseT cO0OW, C OAHOHW CTOPOHBI,
ydueOHOe 3ajaHue, ¢ APYyroid — ¢opMy MPOSIBICHHUS COOTBETCTBYIOIICH
JEATENIbHOCTH: IIaMSTH, MBIIUICHNS, TBOPYECKOTO BOOOpPAXEHHS HpHU
BBINIOJTHEHUH YYEHHKOM y4eOHOTo 3aJaHusi, KOTOpOoe, B KOHEYHOM CHUeTe,
MIPUBOJIMT LIKOJIBHUKA JINOO K ITOJy4eHUIO HOBOTO, PaHEEe HEU3BECTHOTO EMY
3HaHMS, MO0 K YriuyONeHHIO M pacliMpeHuro cdepbl NeHCTBHS Yke
TIOJTYYEHHBIX 3HAHHH.

CamocrosTenbHbIe padoThl pa3INyaroTCs 110 MaTepualty, HaJ KOTOPBIM
paborator oOywaromuecs. MatepuanoM, HaI KOTOPBIM  paboTaroT
OIKOJBHUKH, MOXET OBITh TpEeIMeThl H  SBJICHHSA  OKpY’Karomen
nercTBUTENHHOCTH. LIIKOMBHUKN CIUTAIOT, H3MEPSIIOT, CO3AAI0T TE NI HHBIS
mpeagmersl. OHM  HAOMIODAlOT 32  OpeaMEeTaMH W ABJICHHAMH

272


mailto:khayakhova1999@gmail.com

HETMOCPEACTBEHHO B MPHPOJNE WJIM B IIKOJE, TPOBOJAS  OIBITHI,
JKCIICPUMECHTHI, BBITTOJHSS TabopaTopHbIe 3amanus [1].

Ilox camocrosTeNnbHOW Yy4eOHOH pabOTOW MOHMUMAKT JHOOYIO
OpPraHU30BAaHHYI) JICSITCIBHOCTh OOYYAIONIMXCs, HANpPABICHHYK Ha
BBIMOJIHCHUE TIOCTABICHHOH  JNUAAKTUYECKOH IeMd B  CICHHUAIBHO
OTBE/ICHHOE VISl TOTO BPEMsL: MOUCK 3HAHUH, UX OCMBICIICHHUE, 3aKPEILICHHE,
dopMupoBaHHe W pa3BUTHE YMCHHH W HaBBIKOB, o0oOmeHune U
CHUCTeMAaTH3AINIO 3HAHUH [4].

OpraHuzanys  CcaMOCTOATEIBHOW pabOTBI 1O XUMHH  HUMEET
0COOCHHOCTH B 3aBUCHMOCTH OT Kypca XMMHH U roja o0ydenus. B kypce
HEOPraHHYECKOM XMMHUU BBITMOJHIIOTCS TAKUE CAMOCTOSITENbHBIE PabOTHl,
KOTOPBIC TO3BOJIAIOT Jy4II€ IOATOTOBUTH 06yl1a}01u14xc;1 K YCBOCHHIO
HOBOT'O Marepualia Ha ypoke U K JoMaliHeil padore ¢ yueoOHnkoM. Ha atom
JTalle BAXXHYK pOJb HWIpaeT IOMOLb YyuuTensd. Bo BpeMs ypoka
00yyJaroIuecs MoJb3yITCS TEKCTOM YUCOHHMKA I BBIIOJHCHHUS 3a1a4 U
yOpakKHEHUH, BBINOJHEHU JabopaTopHBIX oOmNbBITOB. Hampumep, npu
BBIMOJIHCHUH TPAKTHUYCCKOW pPabOThl «3HAKOMCTBO C JIaOOPaTOPHBIM
obopymoBanueM» B 8 Kiacce, cHavyana moapoOHO pa3dupaeTcsi HHCTPYKIUS
[0 BBIIOJHEHUIO Pa0OTHI, 3aTeM O0yYaIOUIMECs] CaMOCTOSTEIbHO
BBITIOJHSAIOT JCHCTBHS MO 3aKHTAHUIO CIUPTOBKH, HATPEBAHUIO BOJBI B
npoOHpKe, MOJIB3YACh 000PYAOBAHUEM, UMEIOIIIUMCS HA MApTaxX U C YYETOM
TEXHHUKH 0€30MaCHOCTH.

BBIBOJ: IIUPOKOE UCIIOJIb30BAHKE METOIOB CAMOCTOSATEILHON paboTHI,
no6y>1<z[a}om1/1x K MBICJIUTEJILHOMN U HpaKTH‘IecKOﬁ ACATCIIBHOCTHU, Pa3BUBACT
CTOJIb B)KHBIC MHTEJUICKTYaIbHbBIC KAYECTBA YEJI0BEKa, 00SCIICYMBAIOIIUE B
HaﬂbHeﬁHIeM €r0o CTPEMJICHUC K IMOCTOAHHOMY OBJIAJICHUIO 3HAHUAMU U
NMPUMEHCHUIO UX Ha MPAKTUKE. CI/ICTeMaTI/I‘IeCKH BBITIOJIHAA PAa3sHOro poJa
3a/1aHus1, 00yJaIONMUXCS aKTHBHO BKITIOYAIOTCS B yU4eOHBIN TIpoIiece.

Jluteparypa

1. Ecunos, B.I1. CamocTosiTenbHas paboTa yyaluxcs Ha ypokax. M.:
«Yuamenrusy», 2001.
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BUOJIO'HYECKAS OYUCTKA ITPOMBIIIJIEHHBIX
CTOYHBIX BOJ

[Ipo6nembl 9rCTOM BOIBI M OXPAHBI BOTHBIX KOCUCTEM CTAaHOBSTCS BCE
0oJiee OCTPHIMH C ICTOPHYECKUM pPa3BUTHEM OOIIECTBa, a BO3JICHCTBHE Ha
MIPUPOJY, BBI3BAHHOE HAYYHO-TEXHHYECKAM IIPOTPECCOM, CTPEMHUTEIHHO
BO3pacTaer. Yxe ceifuac BO MHOTHX YacTAX MHpa CYIIECTBYIOT OOJbIIHE
TPYOHOCTH B OOECIICYCHHH BOIOCHAOXKCHHS W BOJOIOIB30BAaHUSA B
peE3yIbTaTC KA4YCCTBCHHOTO M KOJMYCCTBECHHOI'O MCTOIICHUSA BOJHBIX
pecypcoB, UYTO CBsI3aHO C  3arpsi3HEGHHEM W HepauuOHaJbHBIM
HCIOJIb30BaHNEM BOJHBIX PecypcoB [2].

3arpsi3HEHHE BOJBI B OCHOBHOM IIPOMCXOJMT 3a c4yeT cOpoca B Hee
IIPOMBINIICHHBIX, 6I)ITOBBIX U CEeJIbCKOXO3SIHCTBEHHBIX OTXO0B. B
HEKOTOPBIX BOJIOEMax 3arps3HeHHe HACTOJILKO BEJIMKO, YTO OHH MOJIHOCTHIO
JeTpagupoBalil KaK UCTOYHUKH BOIOCHaOkeHus. HebombImoe KOIMIecTBO
3arps3HEHUIl HE MOXKET BBI3BATh 3HAYUTEIHHOTO YXYAIICHHS COCTOSHUS
BOJIOEMA, TaK KaK OH 00JIaaeT CIIOCOOHOCTHI0 OHOJIOTHIECKOH OYHCTKU, HO
mpobiemMa 3aKiIOYaeTcss B TOM, 4YTO, KaK IIPaBHIIO, KOJHYECTBO
3arps3HAIONINX BENIECTB, COPACHIBAEMBIX B BO/Y, OYCHB BEITMKO M BOJIOEM HE
CHpaBIISIETCS C UX HEHTpaIn3auei.

OCHOBHI)IMI/I nmoxkKasarciisiMu, OMPCACIIAIOINMA  Ka4Y€CTBO  BO/IbI,
SABJIAKOTCA: KOJIMYECTBO PACTBOPCHHBIX B HEeH BCIICCTB, BSBGCGﬁ, KOJIMYECTBO
NMAaTOrCHHBIX MHUKPOOPTaHU3MOB. B cBs3u ¢ 9THM, Tpe6yeT0ﬂ O4YHUCTKa
CTOYHBIX BOA W JAJOCTHXXCHHUEC YCTAHOBJICHHBIX IIPEACIBHO IOITYCTHUMBIX
KOHHeHTpaHI/Iﬁ BCIIICCTB. B IIPUPOJTHBIX BOogoEMax IIPOUCXOOUT
€CTeCTBCHHOEC CAMOOYHIIICHHE BOJIBI, HO M3-3a MOBBIMIEHHS cOpOca OTXOI0B
BOJIOEMBI CaMOCTOSITEIIFHO HE MOTYT CIPABHUTHCS C TAKMM 3HAYHTEIHHBIM
3arpsizHeHueM [1].

Jis mepeMemIMBaHHUA W a’palddl  OOpa3yONIUMHCS a3pPO30JIIMHU,
3a0MpacMbBIMH  H3-TIOJT TEPEKPBITHS B aHA3pOOHBIX OHOpeaKkTopax,
pa3paboTtaH CTpyHHBII a’parop.

B Xome mpoBedeHHBIX pacdeToB ObUT  MOAOOpaH aHAPPOOHBII
OMOpEakTOp KOJIOHHOrO THma Mapkd bBP-6-A  muamerpom 6 M.
Vcnonp30BaHue JaH H OTO PEaKTOpa IIO3BOJIUT ITOBBICUTH KAYECTBO OYHCTKU
CTOYHBIX BOJ (Tabnuma 1) U yBETUMYUTH MPOU3BOAUTEIHLHOCTE aHA3POOHBIX
O6ropeakTOPOB y371a OMOIOTHUECKOH OYMCTKU MTPOMBIIIICHHBIX CTOYHBIX BOJT

274



10 1900 m3/cyr.
Ta6muua 1.
CpaBHUTENbHAS TAOIHIA XapAKTEPUCTHKU CTOYH OW BOJIBI 10 H TIOCTE
MOJICPHH3AIIMH Y3714 OUUCTKH CTOYHBIX BOJ

Haunmenosanue Paspemennoe | Konrenrparus 3arp sI3H SFOIIHUX
oKazareJist K cOpocy BEIIECTB, MI/JI
KOHIIEHTPAITUS
sarpssasomux | A0 Iocne
BElIeCTB  He | MOJEPHM3ALMH | MOJEPHH3ALMH
6oitee, MI/1
BIIK 3,0 12 28
XIIK 15,0 55,0 10,25
Conepxanue 0,01
YKCYCHOM  KHCJIOTBI 0,03 0,005
(CH3COOH)
ConepxaHue 0,05
TepedTaneBoit 0,06 0,01
kucinoTel (C8H 604)
[MaparomynioBas 0,01
KHCIIOTA 0,02 0,002

COpOoCHI OUHIIEHHBIX CTOYHBIX BOJ IOCJIE MOACPHHU3AIUH 0 TabIuIe
1 He OyayT HpEBBIIIATh YCTAHOBICHHBIX HOPM.

B xozxe paGoTel ObUIM TPOU3BENEHBI PacdeThl, TOA0OpaH aHa3POOHBII
OuopeakTop KOJIOHHOTO Tuma Mapku bBP-6-A jamametrpom 6 M. Ilo
pe3yabpTaTaM pacdeToB OBUIO BBIABICHO, YTO OYHUIIEHHBIE CTOYHBIE BOJIBI
MOCJIE MOJICPHHU3ALMH OYIyT COOTBETCTBOBATh YCTAHOBJIEHHBIM HOPMaM.

Jluteparypa
1. AptembeBa, A.JO. OxpaHa BOJOEMOB OT 3arps3HEHUs
crounsiMu  Bogamu / AJO. AprembeBa, JI.O. I'yroBa // VYcmexu
coBpeMeHHoro ecrtectBozHaHus. — 2010. — Ne 8. — C. 42.
2. CaulluH 2.1.5.980-00. I'mruennveckue TpeOOBaHHUS K
OXpaHe TOBEpXHOCTHBIX BOA [OmekTpoHHBI pecypc]. — URL:
http://www.consultant.ru/document/ (mara o6pamienus: 18.05.2020).
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XUMUWYECKHIA AHAJIU3 TOYB BBJIW3U TEPPUTOPUA
AO «(I10JIU3®» I'. BJIAI'OBEIEHCK ITOCJIE
TEXHOJIOT MYECKOM ABAPUM

AO «Ilommad» ropoma bnarosemencka PecnyOmmkn bamkoprocran
MIPOM3BOAUT TepedTaleByl0 KHCIOTy W IOJIMITHICHTepedramar Ha ee
OCHOBE, KOTOPBIH SABJISCTCS OCHOBHBIM CBHIPBEM JUIS TIOJIMMEPHON yIIaKOBKH,
UCIIONB3yeMOii B MMIEBOW NMPOMBILUICHHOCTH [1].

9 okra0ps 2019 roma Ha TEPPUTOPHM NPEANPHUSATHS MPOHU3OILIA
TEXHOJIOTMYECKass aBapus — OOpylIWiach 4YacTb  pe3epByapa c
MIPOMBIIIICHHBIMA ~ CTOKaMH, KOTOpble TONAJIM Ha MPHICTAIOLIYIO
TeppuTopuio [2].

B Teuenue cienyromiero roja mpoBOAMIUCH PabOTHI MO JUKBUIAIUH
MIOCTIE/ICTBUH aBapuy, B TOM YHCIe Pa3pabOTKH MIPOEKTOB BOCCTAHOBJICHUS
OKpyXaromiei cpenpl. s ompeneneHus XapaKTEpUCTHK aBapHHHOTO
ydacTKa OBIT BBIMOJHEH KOJMYECTBEHHBIH XHMHUYECKHUH aHAIN3 W
OTIpeJieTICHNEe MACCOBBIX KOHIICHTPAIMH TSDKEJIBIX METAJIOB MPHJIETAIOIINX
IOYB.

Tabmumna 1
BanoBoe conepikaHne METAIIOB B ITOYBE B MECTE BO3MOXKHOTO BIIMSHUS
aBapuu 32 2021 rog

MecTto oTbopa ConeprkaHue MeTajIa, MI/KT
Ne pOOBI ISt _
FCCIIeIOBaHUS Cu Pb Zn Hg Cd Ni As

donosas TOYKa,

1 rnyGHma 0-20 e 16,9 | 415 | 34,1 | <0,005 | 0,265 | 16,6 | 1,99
HenTp yuactka
2 | npyna Nel, 13,6 | 545 | 32,6 | <0,005 | 0,188 | 17,5 | 1,78

rinyouna 0-20 cm

Kpait yqacTka
3 | npynma Ne2, 178 | 495 | 36,1 | <0,005 | 0,153 | 24,3 | 1,55
rinyouna 0-20 cm

VYuacTok npyna
4 | Ne4, rmy6una 0-20 18,0 | 455 | 57,3 | <0,005 | 0,132 | 28,0 | 1,49
cM
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Mecto ot6opa CopaeprkaHue MeTasa, MI/KT

Ne pOOKI ISt ]
HCCIeI0BaHHUs Cu | Pb | Zn Hg Cd Ni As

VYwuaacrok
HApYLICHHBIX
5 | 3emens roxHEee 50 345 | 410 | 455 | <0,005 | 0,239 | 14,0 | 1,79
M OT mpyna Ned,
riry6ouna 0-20 cm

Yuactok

HapYIIEHHBIX

g | oMo S0 M 321 | 419 | 443 | <0005 | 0229 | 138 | 1.67
3amajHee OT Ipyaa

Ne4, riay6una 0-20

CM

Hapymennsie
3eMJIH JIECHOTO
7 | ¢onna30mor 30,8 | 4,25 | 425 | <0,005 | 0,223 | 13,1 | 1,51
npyna Ned;

rryouna 0-20 cm

Hauano
8 | BpemenHoro pycna, | 20,1 | 511 | 36,1 | <0,005 | 0,201 | 19,5 | 1,15
riryouna 0-20 cm

100,

- | ILOAK 55,0 | 32,0 0

2,1 20 | 800 | 20

XuMH4ecKuil aHamu3 Ipo0 IMOYB MOKa3all, YTO B KOHTPOJIBHBIX TOYKAX
0 CPaBHEHWIO C  YCIOBHO-()OHOBOM  TOUYKOH  3a(hMKCHPOBAHO
HE3HAYHUTENIbHOE IPEBBIICHHE MAaCCOBBIX  KOHIIEHTPAIMH  TSDKENBIX
METaJUIOB — MEJIH, CBUHIIA, [INHKA U HUKEJS.

[To mokazaTensM XHMHYECKOTO 3arpsA3HEHHs ITOYB HKOJIOTHYECKas
cutyanus B ropoze biaroseniencke B OCHOBHOM OILIEHHBAETCS KAaK YMEPEHHO
OTacHasl.
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CHHTE3 CAXAPHOI'O ITIOJIUDPUPA JIJIAA HAITBIJIMTEJIBHBIX
IEHOIIOJINYPETAHOB B PA3JIMYHBIX PACTBOPUTEJIAX

[Menonomuyperan (ITITY) — 3TO COBpPEMEHHBIM MaTepual, sSUeHUCTast
CTPYKTYpa KOTOPOTO 00eCIIednBaeTCsl HU3KYIO TEIUIOPOBOAHOCTD, IO3TOMY
OH CUUTACTCS JYYIIHM U3 BCEX MPOMBIIIICHHBIX yTeruTenei. [1]

[Nomy4yeHne U3 MOCTYITHOTO W BO3OOHOBIIEMOTO CHIPHS, KaK caxaposa,
mommduper  gna [IIIY  npepcraBmsaror  Ooipmiod  WHTEpeC IS
npousBoauTteneii. [2]

Tak, e ecTb HHpOpMALKS, YTO U3AEITUSL

Meronuka cuHTe3a

B aBTOKIIaB OBLIO 3arpy’KeHO 1 MOJIb caxapo3bl, 1 MOJIb PacTBOPUTEIS
(Bona, muytunenraukons (21, runepun), KOH B kauecTBe kaTanuzaropa
U OKCHAJIKWIMPOBAJIM 8-10 MOJEM OKHCH NpONWIEHA IPH IOCTOSIHHOM
IepeMeIINBaHIH.

OKCHaNKWIHPOBaHUE  TMPOBOIUTCA €  HAadalbHOW  3aJaHHOM
temnepatypoit 120 °C, mpu OCTaHOBKE peaklUUd MOCTENEHHO MOBBIIIATH
Temnepatypy 1o 165 °C. Jlapnenue He npesblas 60blie 3,3 aTMOchepEL.

AHanmu3 Ha TUHAMHUYECKYIO BI3KOCTh U BCTICHUBAEMOCTb.

Mertoauka BCrieHUBaHUS

Ha 20 r HaBecku nmonmdupa 106aBISIOT:

- Karanusarop BcienuBanus 0,04 ©

- Karanuzarop rens 0,04 r

- CunkoHOBBIN cTtabmnuzatop 0,15 T

-Boma 0,51

- Becrienuatens 0,6 T

[epemermBarot Ha He 6onbIINX 000poTax. J0OABISIOT B ITOIyYEHHBIH
pacTBop 24 r u301MaHaTa 1 epeMelInBaloT Ha MaKCUMalbHBIX 00opoTrax 10
cekyH[. [3]

ITo mMeronMke ONMMCAHHBIN BBINIE IO CHHTE3Y MOJUA(UpPAa HA OCHOBE
caxapa ObUIM TPOBEAEHBI PsJ CHHTE30B C HCIOJIB30BAHHEM HEKOTOPBIX
pactBopuTeneil u cuHTe3 6e3 MCIOIB30BaHMS pacTBopHUTENs. B Tabmmie 1
MIPUBEICHBI PE3yIbTATHl AHAJIN3A TTOTyIEHHBIX IPOIYKTOB.

be3 ncnonp30BaHUS pPACTBOPHUTENST PEaKLUs NPAKTHUCCKH HE HIET.
[IpomyKT mocie BRITPY3KH 3aTBEPACI.
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C HCIONMB30BaHUEM BOJIBI B KAUECTBE PACTBOPUTEIIS PEAKIUS TOXKE HE
UJET C caxapoM. B JaHHOM ciydae OKHCh pearupyeT ¢ BOJOH, oOpa3ys
CIIUPTHI.

Tabuuua 1

CBoiicTBa caxapHOro moaud3dupa Ha pa3IMYHBIX PACTBOPUTEISX

BszkocTs, [TapameTpsl nocie
Pactsoputens 5 Iser
mlla*c BCIICHUBaHUSA
Temno-
be3 pactBopurens - -
KOpHYHEBas
Peixunast o0yrieHHas
Boma 15400 Kopuunesas II€HA C MAJIEHBKAM
BBIXOJIOM
(05:1554) (6] C He 60IBIION
JIM3THIICHTIIMKOJIb 4670 .
JKeITast yCaIKoi
I'munepun 8210 OpamxeBas be3 ycanku

A caxap mpu HarpeBaHUU KapaMeIu3yeTcs U PpacTBOPSETCS B BOJHO —
CIIUPTOBOM pacTBope. [leHa monyvaercs poixias u xpynkas. O4eHb HU3KUM
BBIXOJOM II€HEL.

C wucnonp30BaHWEM JAUATWICHTJIMKONS W TIWIEPUHA PEaKIHs
MPOTEKAET XOPOIIO.

[ena ¢ rmumepuaoM 6e3 ycankw, a ¢ 191 ects He OoubInas ycamka.
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INPOPECCHOHAJIbBHAS OPUEHTALIUA ITPU OBYUYEHUN
BUOJIOT'NA

IIpobmema mpoecCHOHaTBPHOTO CaMOOIIPEICNICHIST [IKOJHFHUKOB
SIBISICTCA OOHOM W3 METOOUYECKHX ImpoOieM. BaXHOCTh ee perieHus
BEICTyITIaeT KaK OCOOBIi HWHCTPYMEHT B pa3BHTHH CHOCOOHOCTEH
IOIKOJHPHUKOB, (OPMHUPOBAHWU  OIBITA  JCATEIHHOCTH, IOATOTOBKH
BEIITYCKHUKOB ~ 00IMIC00pa30BaTENbHBIX YUPEKICHHH K YCHCITHOW W
TBOPYECKOH MPO(ECCHOHATBHON e TEIbHOCTH.

B mpomecce wu3ydeHus OHOJOTMH HMEETCS BO3MOXKHOCTH JaTh
00yYaIOIIUMCS MIPECTABICHUE O PA3IMYHBIX MPO(EcCHsiX, UX Ha3HAYCHHUU
JUIS. HapOJHOTO XO3SiCTBa, MOTPEOHOCTSIX B Kaapax, YCIOBUSX Tpyla,
TpeOOBaHUAX, NPENBIBISIEMBIX INpodecchueld K NCHXO(PH3HOIOTHIECKUM
Ka4ycCTBaM JIMYHOCTH, cnoco6ax U MMYyTAX UX IMOJYUYCHUS, OIJIaTE TPYyJa.

OpmHa W3 BaXKHEWIINX IIeNied paOoTHI MeJarora COCTOUT B OKa3aHWH
MOMOIIK O0yYaromKMCsl B ONpEACTICHUH CBOWX JKM3HCHHBIX IUIAHOB, B
CO3JaHUM YCJIOBHHM IS JUYHOCTHOTO pPAa3BUTHA IIKOJBHWKA M €rO
camoorpeieneHus B BEIOope npodeccuu B mporecce 00ydeHuss OHOIOTHH.
JaHHas 1enb MOCTUTaeTcs Yepe3 JIMIHOCTHO-OPUEHTHPOBAHHEIN MOIX0M K
YUYCHUKY. I'naBHas 1IEJIb TaKOT'O 06yquI/1$1 - Pa3sBUTUC UHTCIIJICKTYAJIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH YdaIMXCsl, HPAaBCTBEHHBIX LIEHHOCTEH C TeM,
9TOOBI  BBIMYCKHHK INKOJBI OBLI CIIOCOOCH K CcaMopeain3alu,
CaMOCTOSITEITHBHOMY MBINUICHUFO, IPUHATHIO BAYKHBIX JUTst ceOst perennit [1].
3amava megarora B 3TOM KOHTEKCTE - BOCIIUTATh aKTHBHYIO, TBOPUYECKYIO
JIMYHOCTh,  CIIOCOOHYIO BECTH CAMOCTOSTCNIBHBIA  IOHWCK, [IEJIaTh
COOCTBCHHBIC OTKPBITHS, PEIIaTh BO3HUKAIONIME IMPOOJIEMBI, NMPHHUMATH
pEIICHNsT ¥ HECTH 3a HUX OTBETCTBEHHOCTH. JlaHHAs 3ajjada pemraercs Ha
ypoKax OHWOJOTHM dYepe3 IONyYCHHE IIKOJbHUKAMH 3HAHUH O JKHBOW
MIPHUPOJIC; OCO3HAHHE OOYYAFOIIUMICS XH3HH KaK HAWBBICIICH [IEHHOCTH;
OBJIAJICHUC BBHITYCKHUKAMH 3HAHHSAMH B OOJIACTH NPAKTUYECKOTO
MPUMCHCHHS OHOJIOTUYECKUX 3aKOHOMEPHOCTEW; pa3BHTHE JHMYHOCTH
00y4YaroIIuXxcs, CTpEMIIEHHE K caMoo0pa3oBanuio [3].

JLJ1s BCeCTOpPOHHETO Pa3BUTHS JIHIHOCTH PeOeHKa, €T0 MBICTHTEIEHON
JeSTeIbHOCTH, NPOPECCHOHATHHOM MOTHBALMK  TEAArory  CiemyeT
BKIIOYAaTh OOYYaIOMMXCSI B OONIECTBEHHO-3HAUYMMYIO TPAKTHYECKYIO
JesTeIbHOCTh (OOIIeCTBEHHAS SKCIIEPTH3a, MPOCKTHAS NeSTEIHHOCTD,
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uccieqoBarenbekas padoTa, npodeccHoHalbHBIE INPOOBI, paboTa Ha
MPUIIKOJIBHOM y4acTKe, BBICTYIUICHHS Nepe]] YUCHHKaMH, POAUTEISIMUA Ha
Hay4YHO- MPaKTUYECKUX KOH(pEpeHIHUIX U T.11.). Bce 3T0 naeT BO3MOKHOCTB
BOCIIPMHHMMATh IpolecCc OOy4eHUs KOMIUIEKCHBIM, €IUHBIM, a He
pa3po3HEHHBIM Ha OTAEJIbHBIC NHUCLHIUIMHBI U OTOPBAaHHBIM OT JKM3HH. Y
IIKOJIbHUKA (hOPMHUPYETCS LEJIOCTHAs KapTUHA MHUpa, HPUPOABI, KOTOpas
noMoraeT eMy JelaTh IpaBWIBHBIH OCO3HAHHBIM BBHIOOD CBOEroO
najibHeitero mytH [2].

Ha 6a3ze MBOY COIII c.IIporpecc Anaymsckoro patioHa peciryOnuku
BawmkoprocTan npodopreHTallnoHHAs paboTa ¢ 00YYaFOLIUMHECS BOCEMBIX U
JEBATHIX KIIACCOB OCYLICCTBIIACTCS pead3alliisi COBMECTHBIX COLMAIBHO-
3HAYMMBIX mporpamm. B uactHocTH, B 2022 roay opraHu3oBaHHa paboTa
Yyepe3 TPaHTOBBI MPOEKT IO MOCaJKe AEPEBbEB «3ENICHBIA YEIUICHIIK:
Hocaii IEpeBO MaMsTH, OCTaBb «KUBOH ciea»». Ilepen peanuzanmeii Obu10
MPOBEICHO TECTUPOBAHKE KJIACCOB Ha MPOQOpHUEHTALUIO 110 MeToauke E.A.
Kinmosa.O0yuatomuecss He TOJBKO 3HAKOMSTCS C TNpaBHJIAMHU ITOCAIKH
CaKEHILIEB, HO U MPHOOPETAIOT MPAKTUUECKHI OMBIT, Y3HAIOT O Mpodeccuu
9KOJIOra, caioBoaa, O0TaHHKa, pa0OTHHKA 3aIl0BETHHKOB.

[IpuoOpeTeHHple B Tpolecce NPOGOPUCHTAMH 3HAHHS W YMEHHS
JEMOHCTPUPYIOT NPHUKIAJHONW XapakTep OMOJIOTHYECKHX HAYK, Pa3BHUBAIOT
UHTEpeC K OWOJIOTHH, M, CIIEJOBATENbHO, CTUMYJIHPYIOT OOYYArONIMXCS K
MOJYYCHHUIO O0JIee TITyOOKHUX OMOIIOTHIECKUX 3HAHUI.
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AHAJIN3 ®JIOPBI U PACTUTEJIBHOCTHA MUHEPAJIBHOT' O
HCTOYHHMKA «COJISHBINA KJIIOY» BUPCKOI'O PAHOHA
PECITYBJIMKHU BAIIKOPTOCTAH

Munepanbhbiii  UCTOUYHUK  «CONAHBIA — KIFOY»  HAXOJUTCA  Ha
npaBobepexbe p. bemas B 2,4 kM K 1oro-3amaay ot I. BUpCK, nMeeT craTyc
THPOJOTUYECKOTO MaMsITHUKA mpuposl [1].

B pesynpraTte wmccnenoBaHus  coctaBa (IOl MHHEPAIbHOTO
ncrouHuka «CoJIIHBIN KIII04» BBISIBIECHO 24 cemeiicTBa, 52 pona u 61 Bua
pactenuii. Benymumu cemeiictBamu sBisitotest Asteraceae 10 Bumos (16,4%)
- Artemisia abrotanum L., Bidens tripartita L., Cichorium intybus L., Cirsium
oleraceum (L.) Scop., Cirsium setosum (Willd.) Besser, Inula britannica L.,
Sonchus oleraceus L., Taraxacum officinale F.H. Wigg., Tripleurospermum
perforatum (Merat) M. Lainz, Xanthium albinum (Widder) H. Scholz;
Poaceae — 7 Bunos (11,5%): Agrostis gigantea Roth, Agrostis stolonifera L.,
Bromopsis inermis (Leyss.) Holub, Crypsis schoenoides (L.) Lam.,
Echinochloa crusgalli (L.) P. Beauv., Elytrigia repens (L.) Nevski, Poa
trivialis L; Cyperaceae — 5 Bumos (8,2%): Bolboschoenus maritimus (L.)
Palla, Carex acuta L., Carex praecox Schreb., Eleocharis palustris (L.) Roem.
& Schult., Scirpus lacustris L.

CewmeiicTBa coaepikaiiue B cBoeM coctase 1o 3 - 4 puna: Fabaceae —
(6,6%): Lotus corniculatus L., Medicago lupulina L., Trifolium repens L.,
Vicia cracca L.; Rosaceae — (6,6%): Agrimonia asiatica Juz., Filipendula
ulmaria (L.) Maxim., Potentilla anserina L., Potentilla argentea L.;
Brassicaceae — (4,9 %): Capsella bursa-pastoris (L.) Medikus, Erysimum
cheiranthoides L., Rorippa sylvestris (L.) Besser; Lamiaceae — (4,9%):
Chaiturus marrubiastrum (L.) Rchb., Lycopus exaltatus L. f., Stachys
palustris L.; Polygonaceae — (4,9 %): Polygonum aviculare L., Rumex
confertus Willd., Rumex crispus L.; Primulaceae — (4,9%): Glaux maritima
L., Lysimachia nummularia L., Lysimachia vulgaris L.

K ManouuciieHHbIM ceMeNCcTBaM, CojiepKalliM B CBOEM cocTaBe 1o 1 —
2 Buma otHocsatcs: Apiaceae - Cenolophium denudatum (Hornem.) Tutin,
Eryngium planum L.; Lythraceae - Lythrum salicaria L., Lythrum virgatum
L.; Ranunculaceae - Ranunculus acris L., Ranunculus repens L.; Salicaceae -
Salix cinerea L., Salix triandra L.; Chenopodiaceae - Atriplex prostrata
Boucher ex DC.; Convolvulaceae — Convolvulus arvensis L.; Cuscutaceae -
Cuscuta campestris Yunck;  Equisetaceae - Equisetum arvense L.;
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Geraniaceae - Geranium pratense L.; Juncaceae - Juncus gerardii Loisel.;
Juncaginaceae - Triglochin palustre L.; Plantaginaceae - Plantago major L.;
Rubiaceae - Galium physocarpum Ledeb.; Solanaceae - Solanum dulcamara
L.; Urticaceae - Urtica dioica L.

HccrnenoBannble BUABI MO cucTeMe Teodpacta NpUHAUICKAT K
YeThIpeM JKU3HEHHBIM (hopMam, cpei KOTOPBIX JOMHHHUPYIOT MHOTOJICTHHE
TpaBel. Bo ¢uiope MUHEpaNbHOrO WCTOYHHKA WX BBIABICHO 44 BuU7a,
OHOJICTHWE TPaBBl MpPEACTaBIeHBHl 13 BHUAaMH, KYCTapHUKOB U
MOJIYKYCTapHUKOB TIO0 2 BUJA.

Mo xnmaccuduxannu K. Payakuepa Bo piaope MuHEpaIbHOTO HCTOUHUKA
TOCITOJICTBYIOIIEE TOJOKEHHE 3aHUMAIOT TeMUKpPUNTOGUTE 33 BHAa,
TepoduTOB - 12 BUIOB, KPUOTOOMUTH NPEACTABICHHBIC IBYMS THIIAMHU:
reo(uTsI - 9 BUIOB U reoduTh - 2 BUaa, paHepopuTH 3 BHUIA.

AHanM3 3KOJOTMYECKUX TPYMI IO OTHOLIEHUIO K BIAKHOCTH MOKa3aj
JIOMUHHpOBaHUe TUrpoduToB- 31 Bua, Me30(hUTOB -27 BUAOB, THAPODHUTOB -
2 Bupna, xamepuToB -1 Bua. [lo oTHOmEHHIO K CBETY MpeodiaagaeT rpymma
rennoutel — 41 Bua, ceMurennopuTs — 19 BUIOB, Clino(UTOB — 1 BHI.

B pesymerate CHHTaKCOHOMHYECKOTO HCCICIOBAHUS MPHOPEKHO —
BOZLHOﬁ PaCTUTCIIBPHOCTH MHHEPAJIBbHOI'0O HCTOYHHKA «CONSHBIA  KITIOU»
Bupckoro paiiona PecnyOmmku Bamkoptoctan metonoMm bpayH-Branke
BBISIBJICHBI COOOIIECTBA, KOTOPBIE OTHOCATCS K 2 Kjaccam, 2 mopsiakam, 2
coro3am, 2 accormanusam [2].

IIpoapomyc MuHepaIbLHOr0 HCTOYHNKA «CONSTHBIN KIIIOY»
Bupckoro paiiona Pecny6inku Bamxoprocran

Kiacc Phragmito—Magno-Caricetea Klika in Klika et Novak 194

IMopsimok Phragmitetalia australis Koch 1926

Coro3 Eleocharito palustris—Sagittarion sagittifoliae Passarge 1964

Accomuanus Bolboschoenetum maritimi Eggler 1933

Knacc Bidentetea tripartiti Tx. Lohm. Et Prsg. in Tx. 1950
[op.Bidentetalia tripartiti Br—Bl. Et Tx. 1943

Coro3 Bidention tripartiti W. Koch 1926

Accounanus. Bidentetum tripartitii W. Koch 1926

Jluteparypa
1. Peectp 0cob0 oxpaHAEMBIX HPUPOAHBIX TeppuTopuii PecmyOmukn
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«Menuallpunaty», 2010. — 414 c.

2. Psbosa T.I'., 'omoanor S.M., Mununa H.H., Yepurix N.B. K
CHHTaKCOHOMHHM BOJHOW W TNPUOPEKHO-BOJHON PaCTUTENBHOCTH TrOpoja
Bupcka (Pecnybnuka bamxoprocran) // M3Bectust Y¢umckoro Hay4HOTO
uentpa PAH. 2017. Ne 1. C. 29-36.
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HNCCIEJOBAHHUE BA3KOCTH MOTOPHBIX MACEJI
PA3HBIX ITIPOU3BOIUTEJIENA

MotopHOoe Macio SBISIETCS OCHOBHBIM KOMIIOHEHTOM pPabOTHI
JIBUTATENsl BHYTPCHHETO CTOPAHUS, MOTOMY HEOOXOIMMO CIICAUTH 3a €ro
KaueCTBOM BO H30e)XaHWE YCTPAHCHUS HENONAJAO0K U CBOEBPEMEHHO
MIPOU3BOUTH €ro 3ameny [3].

Llenplo HCCIEDOBaHHUA CTalo MPOBEACHHE (HH3UKO-XUMUYECKOTO
aHanu3a 00pa3loB MOTOPHBIX MAacell pa3HbIX IIPOU3BOJIUTEIICH U H3MEHEHUE
UX TI0Ka3aresei ¢ TeYeHUEM BPEMEHH.

OObeKkTaMH HCCIIEIOBaHUs SIBIISIIOTCS MOTOPHBIE Maciia Mapok Liqui
Moly 10W-40 — nonycunretndeckoe (o6paserr Nel), Idemitsu zepro euro
spec 5W-40 — cunterudeckoe (oopazen Ne2) u Gazpromneft Super 10W-40
— mostycuHTeTHUECKOE (0Opaser Ne3).

IlpenmeroM  HWccenoBaHWS  SBISIOTCA  (PU3UKO-XMMHYECKHE
MOKa3aTesId MOTOPHBIX Macedl.

BsiskocTh Macen oOyciaBIMBaeTCs TEMIIEPATypoil M JaBJCHHEM,
KOTOpbIE OBLIM B XOZ€ NPOU3BOJACTBA. YMEHBIICHHE TeMIIepaTyphl NaryOHO
CKa3bIBAaCTCsl HA SIBJICHUM BSI3KOCTU M MOHMKaeT e€. CiumkoM Oolblias
BSI3KOCTh Macja MOXET BBI3BaTh MOBBIIICHUE COMPOTUBIICHHUS ICTANCH MpH
BpAIllCHHH, YTO MPUBOIUT K MAJCHUIO MOIIHOCTH MAIMHBI, B PE3yJbTaTe
3aTpynHseTcs Bcs paboTa aBurarens. Temneparypoil 3acThIBaHUS HA3bIBAIOT
TOT MOMEHT, KOT/Ia MacJio MOJHOCTHIO JIMIIAETCS TEKY4eCTH U CTAHOBHTCS
HETOABMKHBIM [1].

BSI3KOCTB JIeNnTCS Ha IMHAMUYECKYIO M KUHeMaTH4ecKyo. [lepByio u3
HHUX ONPENeISIFOT Ha MPH MIOMOLIM POTALMOHHBIX BUCKO3UMETPOB. BTopyro
PacCUMTHIBAIOT 110 cieytoleit hopmyie:

v=-
p

rae 1 — AMHaMHU4YecKas BSI3KOCTb;

p — IIOTHOCTH XHUIAKOCTH.

V3mepennss  NpPOBOAWINCH HAa  POTALMOHHOM  BHCKO3HMETpE
Bpyk¢unena wmopnenu DV-E LV cormacHo mpuiaraemMod K - HeMy
HHCTPYKIIHH.

Amnanun3 00pa3oB Macel Ha BSI3KOCTh MPOBOIMIIN B TPH dTala:
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1. AHanmu3 cBeXuX 00pa3loB BHIOPAHHBIX MOTOPHBIX Maced.

2. AHamm3 o0pa3loB Macell, XpaHUBIIUXCS B 3aBOJACKOH Tape mocie
HCIIOJIb30BaHUsI OCHOBHOTO 00beMa B HEOTAIUIMBAEMOM Trapa)ke B TCUCHUE
OJTHOTO TO/1a, MPUUEM, TEMIIepaTypa, YKa3aHHas Ha Tape, He COOI0Ianach.

3. AHanmu3 OTpabOTaHHBIX 00pPa3IOB Macel, CIUTHIX C JIBHraTes,
HAXOMSIIMXCS B OKCILTyaTAlUK OJJH TO/I.

Tabmuma Ne 1
JlaHHbIe 10 ONpeIeNieHHI0 AMHAMUYECKON BI3KOCTH MOTOPHBIX Macell

Ne Bs3kocth Bs3kocTs Macia Bs3kocth
oOpa3ma | cBeXero Macia, IOCJIe OJIHOTO TO/Ia, 0oTpaboTaHHOTO
mlla*c mlla*c macia, mIla*c
1 240,0 240,5 2446
2 208,8 209,2 211,8
3 237,6 238,2 240,9
Tabmurma Ne 2
JlaHHBIE MO OompeeeHuI0 KHHEMaTHYeCKOW BA3KOCTH MOTOPHBIX Macel
Ne Bs3kocth Bs3kocts Macia Bs3kocTh
o0Opasiia | CBEXero Macia, MOCJIE OJHOTO TO/1a, 0TpabOTaHHOTO
MMm2/c MMm2/c Macia, Mm%/c
1 278,94 279,52 284,22
2 245,30 245,77 246,19
3 276,02 276,72 279,79

3a roj XpaHEHUs BS3KOCTh HE3HAYUTEIHHO MOBBICHIACH. DTO MOMKET
OBITH CBSI3aHO C TEM, YTO MPOM3OLUIM MPOLECCHl OKUCIEHHS W pacnaja
MPUCAIOK, TAK KaK MPOHHMK KUCIOPOJ MOCIIC BCKPBITHs Tapbl. [lokazarenu
BSI3KOCTH OTPa0OTaHHBIX 0Opa3lOB Macia roBOpSAT 00 UCIApEHHH JIETKHX
¢dpakmmii W 00pa30BaHWUU  BBHICOKOMOJCKYJSIPHBIX  YTIICBOJOPOIHBIX
coenuHeHui [2].

Jlureparypa:
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cmazounoro martepuana/ Octpukos B.B. [u ap.] // Bectauk Boponexckoro
rocymapCTBEHHOT0 arpapHoro yausepcurera. — 2019. — Ne 3 (62). — C. 54-61
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1. Cydusuos // Colloquium-journal. — 2019. — Ne 6-2(30). — C. 62-63.

285



Iunos P.M.

b® bawl'V, r. bupck, Pb
Ulaxpunosa H.B., k.0.H., Ooyenm
rshinov@gmail.com

OIIEHKA MACCOBBIX BBIBPOCOB 3AT'PA3HAIOIINX
BEHIECTB B OTPABOTABIHINX I'A3AX ABTOMOBUJIBHOT O
TPAHCIIOPTA

Jns  BBIONHEHMS OLCHKH BBIOPOCOB HEOOXOIMMO COOMIOICHUE
9KOJIOTUYECKOTO ACIEKTa IPOBEICHHBIX MEPONIPHUSATHH.

DKOJIOTHYECKUI acleKT — 3aTParuBaeT OIEHKY KOJIMYECTBA BHIOPOCOB
3B, pacder koHIeHTpauuu 3B B mpu3eMHOM citoe aTMOC(epsl, pa3padoTKy
MEpONPUATUH, HAIPABICHHBIX Ha CHIDKEHHE 3KOJIOIMYECKON Harpy3kd Ha
atMocgepHbIii Bo3ayx. [lomydeHue HCXOJQHBIX JAAHHBIX IPOU3BOJHMIOCH
ITyTeM MHBEHTapU3aI[1 apka aBTOMOOHIEH.

ABTONApK (uiIHana NpeACTaBlICH CIEAYIONMMH MapKaMd TEXHUKU —
Toyota Camry, Renault Logan, Ford Mondeo, Chevrolet Lanos, TTA3-32054,
31JI-554, A3 — 53, 'A3 — 330202, 'A3 — 322132, FOM3 — 6AKIJI, KO-
440-2, Bce aBTOMOOWIM HWMEIOTCS B EAMHCTBEHHOM OJK3eMIniipe. Ha
OCHOBaHMM TMOJYYEHHBIX JAHHBIX O KOJIMYECTBE aBTOMOOWIEH M WX
9KCIITyaTallHOHHBIX XapaKTEPUCTHK OBUIM IMOJY4YCHBI JaHHBIE O BHIOpOCAx
3arpsA3HSIONIMX BEUIECTB BO3AyX. PacueTsl, noka3zanHsle B Tabuune 1, Oputn
MoJIy4eHbl ¢ noMoipio nporpammel «ATII-Dxonory», Bepcus 3.10.18.0 ot
24.06.2014 w MeTOAMKH TIPOBEJCHUS WHBEHTapH3alid BBHIOPOCOB
3arpsi3HSIONIMX ~ BEUIECTB B arMocdepy Uil aBTOTPAHCIIOPTHBIX
npennpusaTHil (pacyeTHBIM MeTo0M) [1].

Tabmnwma 1.
TlepeucHb 3arpsA3HAONIMX BEIISCTB, BEIOPACHIBAEMBIX B aTMOChepy
HaumenoBanue Kpurepuii | 3nayenne | CymmapHbIi
KpUTepHs | BBIOPOC BelecTBa
mr/m® rlc T/ron
A30Ta TMOKCHT IIIK m/p 0,20000 0,0641580 | 0,023138
(Azor (IV) okcun)
Aszort (II) okcua [AK m/p 0,40000 0,0104256 | 0,003761
(A3oTa okcun)
VYrnepon (Caxa) [AK m/p 0,15000 0,0359708 | 0,008660
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Cepa nuokcun IMAK m/p | 0,50000 0,0128958 | 0,004059
(AHTHIPUT
CEPHUCTBIIN)
VYrnepon okcun IMAK m/p 5,00000 0,6428708 | 0,232380
bensun (medrsanon, | ITAK m/p 5,00000 0,0213167 | 0,014539

MaJIOCepHUCTHIN) (B

nepecyeTe Ha

yriepox)

Kepocun OBVYB 1,20000 0,0744892 | 0,018338
Bcero BemecTs: 7 0,8621269 | 0,304875
B TOM 4YHCIIE TBepAbIX: | 0,0359708 | 0,008660
KHUJIKAX/Ta3000pa3HBIX: 6 0,8261561 | 0,296215

I'pymrer BemecTs, obnanaromux 3¢¢hekToM KOMONMHUPOBAHHOTO
BpPEJIHOTO ACHCTBUS
(2) 301330

[IpoBeneHHbIe UCCIEIOBAHUS MO3BOJIMIHM MOJYYUTh KOJINIECTBEHHO—
KaueCTBEHHbIE JAHHBIE O COCTaBE 3arpsA3HAIOIIMX BEIIECTB B BBIXJIOMAX
aBTOoTpaHcnopTa. Mcxoas U3 3THX JaHHBIX, MOXKHO CJIeNIaTh BBIBOJI O TOM,
YTO KOJMYECTBO BEIIECTB, NPOU3BOJAUMBIX aBTOTPAHCIIOPTOM, HE
npesbimaoT HopMbl [1JIK 1 B cBoeM coctaBe He MMEIOT OTXO0J0B 1 Kilacca
omacHoctH [2].
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3KOJIOTMYECKUE UCCJIEJOBAHMS CTYJIEHTOB BbICIHIEMR
IIKOJIBI (HA TIPUMEPE UCCJEJIOBAHUSA «BO3JIEMCTBUE
MOJIOYHO-KOHCEPBHBIX KOMBUHATOB HA
OKPYXKAIOIYIO CPEY»)

KiroueBbie cnoBa W (pasbl: IKOJOTHYECKOE HCCICIOBAHUE, BBICIIAS
IIKOJIa, aHTPOIIOTEHHOE BO3ACUCTBHE, OKpYKAaloIIas cpena, MOJIOYHAs
MIPOMBIIIICHHOCTD, CTOYHBIC BOJBI, THAPOXUMHYECKUH MOHUTOPHHT, METO
GIyKTyupyIoIIed acCHMMETPUH JIUCTHEB.

AHHOTaHI/Iﬁ. LICJ'H)I IMpoaHaJIN3upoOBaTh POJb nu BBIIIOJIHCHUEC
9KOJIOTHYCCKUX HAyYHO-UCCICIOBATEIBCKUX pPAabOT B BBICIICH IIKOJIE.
3amaun: TOPENCTaBUTH JKOJOTHYECKoe uccienoBanue «BozmelicTBue
MOJIOYHO-KOHCEPBHBIX KOMOHMHATOB Ha OKPYXKAIOIIyI0 cpeny». I umoresa
HCCIICIOBAHMS: HAyYHO-HCCIIEAOBATEIbCKUE PAOOTBI  IKOJOTMYECKOTO
xXapakTepa CIOCOOCTBYIOT (hopMupOBaHUIO 9KOJIOTHYECKOM
KOMIICTEHTHOCTH, MBIIUICHHS M 00pa3oBaHUSA. MeETOHBI: TEOPETHUYCCKUA,
THIPOXAMHUYCCKUN aHalN3, MOHHUTOPHHT (IIYKTYHUPYIOMIEH acCHMMETPHH.
JOCTHTHYTBIE PE3yNbTaThl: ONpPENEIICHBl PONb W 3aJadd IKOJOTHYCCKIX
paboT CTyIeHTOB B BBICIICH INKOJNE, NMpPHUBEACHA KOHKpETHAas HAayJHO-
HCCIIeI0BaTeNIbCKast paboTa IKOJIOTHYECKON HAIIPABICHHOCTH.

HayuHo-uccnenoBatenbckiue pabOThl WrparoT OOJBIIYIO POJb B
y4e0HOM TPOIECCE CTYACHTOB BBICHIEH IIKOJBI, MO3BOJISIIOT PACIIUPUTh U
yFHY6I/ITI> 3HAHUS B 00J1aCTH TCOPETUYCCKNX OCHOB M3Yy4Ya€MbIX NUCHHUITINH.
[2].

ITo wnampaBiaeHno «IKoJOTHs» W «BHONOTHS»  BBIMOJHAIOTCS
9KOJIOTHYECKUE HCCIeI0BaHUS, pe3ynbTaThl KOTOPBIX MOTYT
WCTIONB30BaThCS IS PEIICHHS KOHKPETHBIX AJKOJIOTHYECKHX IpoOiieM, a
TaKXKe CIIOCOOCTBYIOT (DOPMUPOBAHHIO IKOJOTUYECKON KOMIIETCHTHOCTH,
MBIIIIEHUs ¥ 00pa3oBaHus cTyAeHTOB. [1].

B craree npuBoAMTCS ~ OpUMEpP  OKOJIOTHMUECKOHM  Hay4dHO-
HCCIICAOBATENbCKOW  paboThl  «Bo3neicTBHE ~ MOJOYHO-KOHCEPBHBIX
KOMOWHATOB Ha OKpYy)Karomlylo cpeny». Llemp paboTel: ucciemoBaHue
BIMSIHASA ~ JAEATENBHOCTH  MeECATYTOBCKOTO — MOJIOYHO-KOHCEPBHOTO
KOMOHWHATa, pacmojiokeHHoro B cele  MeciarytoBo  PecmyOmuku
BamkopTocTan Ha OKpyKaromyro cpemy. s JoCTIKeHNs dTOH 1melu ObLTH
TTOCTABJICHBI CIECAYIONINE 3a1a4H: U3YIUTh BIUSHUE NesTenpHocTH «MMK»
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Ha MOBEPXHOCTHBIC BOJIBI cejla MecSaryToBO; BBISBUTH CTCIICHb BO3JCHCTBUS
«MMK» Ha OKpYXalollyl0 Cpely C MOMOIIBI0 METoJa (IyKTYUPYIOIIEH
aCUMMETpUH. MeTOJbl HCCICAOBAHUS: TCOPCTHYCCKHE U IMPAKTUYCCKUC
(TUAPOXUMHUYCCKHI MOHHTOPUHT W  MOHHUTOPHUHT  (DIyKTYHpYrOIIei
aCUMMETpPHUN).

MecAryTOBCKAH  MOJOYHBIH KOMOWHAT OCHOBAaH M TYIOIEH B
akcruryaranuio B 1964 roxy. C 2009 roaa npeanpusatrie GyHKIIHOHUPYET Kak
000 «MecaTyTOBCKUH MOJIOYHOKOHCEPBHBIN KOMOMHAT». OH SIBIISETCS
OITHIM W3 KPYITHEHITNX TepepaboTINKOB MOJIOKA-CHIPBS B PECITYOJIHKE.

Jns usyuenus BnusiHus AestenbHocTH «MMK» Ha moBepXHOCTHBIE
BOJIBI cena MecsAryToBo ObUIa MpPOBEACHA OICHKA CTCIICHH 3arpsi3HCHUS
BOIBI pekH AN Ha TEpPUTOPUU celda C MOMOLIBI0 THAPOXUMHYECKOTO
aHanmu3a Ha 0Oa3e  CepTU(PHUIMPOBAHHON J1A0OPATOPUH IKOJIOTMICCKOTO
MOHHUTOPHHIa (U3UKO-XUMHUYCCKUX 3arps3HCHUN OKPYXKAIOMICH Cpeibl
(Bupckuii Gpunman bamrkupckoro rocyJapcTBEHHOTO YHUBEPCHUTETA).

Tabauna 1.

I'mapoxuMuyeckuii aHAIU3 BOABI PEKH Al HHKe 110 TEYCHHIO cejla

Mecsryroso JlyBaHnckoro paiiona pecny0juku bamkoprocran
dakTu- [Torpemnocts | Hopmatu- | Enunuip
IToxa3zarenu 4ECKOE U3MEpEHUs BoI (ITJK), | m3mepenu
3HAYCHUE He OoJiee st
pH 8,0 1,1 6,5-8,5 pH
Mapraseig 0,03 0,002 0,1 mr/am3
Menb 0,15 0,007 1,0 mr/am3
Hutpatst 20 - 45,0 mr/am3

ITo gaHHBIM TaOGIUIEI BUIHO, YTO BOAOPOIHBIN IIOKA3aTeNb BOJBI p. Al
HaxonuTcss B mpenenax Hopmbl, IIJIK mo CaunlluHy 2.1.4.1074-01 He
npeBblllieHa. 3HaueHne pH B pekax 0oOBIYHO BappUpyeT B mpepenax 8.5.
KonnenTpamus HOHOB BOJIOpO/Ia TTOIBEPKEHA CE30HHBIM KOJICOAHUM.

[IpropuTETHEIM METOAOM OLIEHKU KauecTBa CpPEAbl B COBPEMEHHOM
MHpe sIBIsieTCs OWoMHAMKauus. {19 BBISBICHHS CTEIIEHH BO3JCHCTBUS
«MMK» Ha OKpyXalolylo Ccpeay HaMu OBUI HCIOJB30BaH METOJ
¢nykryupytomeit acummerpun. [IpH aHTPONOTeHHBIX BO3/AEHCTBHUSX B
JIMCTHSIX JPEBECHBIX PACTEHUH MPOUCXOIAT MOP(]OoIOrHIecKrne N3MEHEHHS.

B ykazaHHBIX IDIOmaAKaX (TEPPUTOPUS KOMOHMHATA U TEPPUTOPHUS
JIECHOT'O MacCHBa) MPOU3BOIWIICS COOp TUCThEB. B MBYX Tuiomaakax ObumH
cobpansl o 100 nuctoB ¢ 10 psaoM cToSImUX AepeBbeB Oepe3bl MOBUCION
(Betula pendula Roth). 3amep aHMCTOBOH IJIaCTHHBI IPOBOIWICS IO 5
MOKa3aTesiM: MIMPHHA JIMCTA, JJIMHA JKAJIKHA BTOPOTO Psia, PAcCTOSHUE
MEXIy JKWIOK, PACCTOSTHAE MEXITy KOHIIAMH JKHIIOK, YTOJ MEXKIy KAIKOU.
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3aKIIIOYUTeNbHBIE JaHHbIE W3MEpeHMsl MOoKa3zaTeled ObUIM 3aHECCHBI B
TaOIHUIIBL.

B mpornecce BbuKciIeHUs OBLIM B3ATHl NOKa3aTelH JucTa. Ji1g cuera
3HaueHHH 0003HaumnM paccrosiHue (X), Torna c nesa u cnpasa (X «[I», X
«JI»). [onayunnu n3mepeHus, KaKk 3aMEpUIH JINCTS 110 BCEM 5 NPU3HAKAM.
3aTeM HALUIM Pas3indis MEXIY JEBBIM W IpaBbiM mpm3HakoM - (Y) st
Kaxgoro wn3MepeHms. IlociemyromuM 3TanoM BEMHCIIEM PasHUILY
IoKaszaTeJiell JmcTa, famee oOpeTaeM CyMMy 3HAa4eHHH M pa3HOCTh
pa3Ieniui Ha OXy4YeHHY0 cyMMy. Berancmmmm Y1:

-

PacueTsl BEITOIHSAIOTCS COTIIACHO ITOKA3aTel0, B COOTBETCTBHHU C 3TUM
TIOJTY4YaloTCs AT 3HAYEHUH Y IS KaXKIOTO JIUCTA.

Bropoe neiictBue oOpeTaeT posb IJIaBHYIO POJIb YCIOBHOT'O OTINYHUS
Cpeay CTOPOH JINCTa U KPUTEPUH CTOPOH JncTa (Z). Heobxomumyro cymmy
YCJIOBUI OTJMYHUH JEJIUM Ha YUCJIO CBOUCTB.

7= Y+ Yo+ Yy +Y, +Y5
N

Ha Teppuropmm 3aBoja ¥ TEpPPUTOPHM  JIECHOTO  MaccHBa
NpeAHa3HAYCHHbI HaMH KOS(GHUIMEHT IOATBEPXKIAET CTaHIAPTHOE
cocrostaie cpenbl. Oto Ne 1 (tepputopmst 3aBoma) - (0,061), Ne 2
(teppurtopusi necHoro wmaccuBa) - (0,038). CpaBHuTenbHBIA aHATH3
(GITyKTyHpyIOIe acHMMETpHUH POOHBIX IUIOMIAA0K MOKa3all, 4TO KaueCTBO
BO3Iyxa Ha muromanke Ne 1 (Teppuropus 3aBoja) olleHUBaeTCs Ha 2 Gama -
«OTHOCHUTEJIHHO YUCTAas», Ha MIomaake Ne 2 (TeppuTopus IECHOTO MacCHBa),
Ka4yecTBO BO3yXa OIIEHMUBAeTCA Ha | Oa - «JucTo».

Ha OCHOBAaHUU TOJTYUYCHHBIX JaHHBbIX CTCIICHU 3arpA3HCHUA
aTMoc(epHOro BO3JyXa METOJOM (UIYKTyHPYIOLeH acUMMETPHU He ObLIO
3a()MKCUPOBAHO 3arpsi3HEHUs] aTMOC(EpHOro BO3IyXa, Ha TEPPUTOPUHU
KOMOWHATa.

Jluteparypa

1. Amumxmuna, T. 5. Dxomormyeckuii MOHUTOPHUHT: y4el. mocodue /
T.A. Amunxmuna; — Kupos: uza. Koncranra, 2005. — 55 c.

2. Kamamosa /. T., Ps6oa T. I'., Uymmnosa T. II. Hayuno-
HCCliefoBaTeNbCKast paboTa «DKOJOTHUECKOE COCTOSIHHE IOYB JIEPEBHU
Cemsimn Kapaunensckoro paiiona PecnyOnukm Bamkoproctan» B BbIcmieit
uikose/ Iepcnexktupsl Hayku. 2020. - Ne3. - C.70-72.
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BUOMHUKALNIUA ITOYB I'OPOJA BUPCK U BUPCKOI'O
PAMOHA C UCIIOJIb30BAHUEM KPECC-CAJIATA

ITouBa - OeciieHHOE HPUPOTHOE OOTATCTBO JUISA UYEIOBEYECTBA, OHA
obecrieunBaeT pacTeHUs HEOOXOJMMBIMH MM NTUTATEIbHBIMU BEIECTBAMH,
JKUBOTHBIX KOPMOM, 9EJIOBEYECTBO MUIIEH, TEKapCTBAMH, IPOMBIIIIEHHOCTh
celpbeM. [louBa, 3arps3HeHHas TKENBIMH METaIaMH, NECTULIUAAMHU U
He(pTempOayKTaMH MPEACTABISIET YIpo3y ISl 4YENOBEKa, JKMBOTHBIX M
pactenuil. JlanHas npoGiiema akTyanbHa M Juig ropoga bupck u bupckoro
paiiona Pecny0iuku Bamkoprocras.

UccnenoBanusa nposonunuck B ropoae bupck u B bupckom paiione.
Paiion pacmonoxen B 30He CeBepHOU JiecocTenmr B CaMOM TEIJIOM
HE3HAaYUTEJIbHO 3aCYIIMBOM arpoKJIMMaTu4eckoM peruosne Pb.

MIIIKHHCK PAROK \
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Hensro JTAHHOTO HCCIIeI0BAHUS SIBJISIIOCH MpoBeJIeHHE
OmoTecTUpOBaHMs BBIOPAHHBIX II0OYB HAa MPOPOCTKaX Kpecc-cajaTa ¢
YCTaHOBJIEHMEM 3aKOHOMEPHOCTEH MPOpacTaHUs CEMSIH.

B xadecTBe 00bEKTa HACTOSIIETO UCCIICIOBAHUS OBUTH BEIOPAHEI TIOYBEI
n3 S5 ywacTkoB ropoma bupck wum bupckoro paiiona PecmyOmuku
Bamkoprocran:

Ne 1 — bupckmii crimpta-BoAo4HbIH kKoMOmHAT — Qrman OAO
«bamcnupTy», KOTOpHI paconoxeH o ynuue Henunosa r. bupcka Pb

Ne 2 — KpyroBas TpaHcriopTHas pa3Bsizka B bupcke Pb.
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Ne 3 — ArozanpaBounas craHuus (A3C) mukpopaiion ConHedHsIH B
ropoxe bupck Pb.

Ne 4 — Vuactok Teppuropuu c. Cycnoso bupckoro paiiona Pb.

Ne 5 — INTapk Coxonoxk r.bupck Pb.

Kpecc-canaT uyBCTBUTENEH K 3arps3HEHUIO TSXKEITBIMU METaJUIaMHU U
oTim4gaeTcs ObICTPBIM TpopacTaHueM ceMsH U nodtu 100% BcxoxkecTslo,
KOTOpPast 3aMETHO YMEHBIIAETCS B IPUCYTCTBUHU 3aTPSIZHUTEIICH.

IIpexae 4eM CTaBUTh 3KCHEPUMEHT MO OMOMHIMKAIMK C MOMOUIBIO
Kpecc-callaTa, MapTUI0 CEMsH, NPEIHAa3HaYEeHHBIX AJIS OIBITOB, IIPOBEPSIIN
Ha BCXOXKECTb. [IpOLIEHT MPOPOCIINX CEMSIH, OT YHCNA MOCESTHHBIX COCTABHII
B pa3HbIX citydasx 90-95%, uro cuutaeTcst HOpMOK.

HccrnenoBanue npoBomuiock 15 mHel. PesynbraTel 3KCIepHUMEHTa
ObUTH BHECCHBI B Tabmuiry Nel.

Tabmuna Nel

Pe3ynbpTaThl nccienoBaHMUsA 3arpsi3HEHHOCTH IMTOYBEHHOT'O IOKpPOBa C
MOMOLIBI0 OMOMH/IMKATOpa — Kpecc-canaTta

Yuactok 1 Yuactok 2 | Yuacrok 3 | Yuactok 4 | YyacTtok 5
[Tocaxxeno | Ilocaxxeno | Ilocaxxeno | Ilocaxxeno | IlocaxkeHo
10 cemsH 10 cemsn 10 cemsn 10 cemsn 10 cemsH
OO6miee OOGmiee OO0miee O6miee O6miee
KOJIUYECTB | KOJIIMYECTB | KOJMYECTB | KOJUYECTB | KOJIMYECTB
O BCXOXHX | O BCXOKHX | O BCXOXKHX | O BCXOXHX | O BCXOKHX
ceMiH O, |cemsn 4, |ceman 6, |cemasn 9, | cemsan 8,
60% 40% 60% 90% 80%

B 3aBHCUMOCTH OT pe3yJIbTaTOB OIBITA CYOCTpaTaM NPHCBAHBAIOT OJJHH
U3 YeThIpeX ypoBHE# 3arps3Henus [1].

1. 3arpssHeHne otcyTcTByeT. BexoxecTs cemsiH pmocturaer 90 —
100%.

2. Cnaboe 3arpsizaenue. Bexoxects 60 — 90%.

3. Cpennee 3arpsizaenue. Bexoxects 20 — 60%.

4. CunbHoe 3arps3HeHHE. BCXOXXecTh CeMsH oueHb cnabas (MeHee
20%).

TakuM o0pa3om, BCe YYacTKM B TOW MM HHOM CTENCHH HMEIOT
3arpsisHenue. HaumOonpliee 3arps3HeHHE MMEET ydacTOK OJM3 mIpoesxel
YacTH 3a c4eT 0OJBIIOro BEIOpOCa BHIXJIOMHBIX I'a30B aBTOTPAHCIIOPTa

JlutrepaTtypa

1. Menexosa, O.I1. buomorndeckuii KOHTPOJIb OKPYKAIOLICH CPEIIbI:
OnonHAMKaIus u OuorectupoBanne. M.: Akagemus, 2007.
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OPTAHU3BAIIAU I'PYIIIIOBOM ®OPMBI OBYYEHMSI
IO BUOJIOTUHN

[IIxonbHBIA ypOBEHb OOpPa30BaHHUS XapaKTEpU3yeTcs TEM, 4YTO B
cucTteMe OOyYeHHs 4acTO BCTPEUAIOTCS Pa3iH4HbIe (POPMBI OpraHU3aLnuU
KOJUICKTHBHOW MO3HABATEJIFHON NESTENbHOCTH, KaK ()POHTAIBHOM, Tak H
BHYTPUKIIACCHOW U TPYNIIOBOM.

Beioensor  HECKOJBKO ypOBHEN KOJUICKTHBHOM  y4eOHO-
MO3HABATEIILHOW  NEATENBHOCTH: (pOHTalIbHAas paboTa B  Kiacce,
HarpaBjeHHash Ha JOCTM)KEHHE, COBECTHOH Ienu, rpymnmoBas padora (Ha
NPUHIUNAX pa3leleHuss Ha TPYIHIBI), MEXIpynmoBas paboTa (kKaxpaas
TpyIIa UMeeT CBOe 3aJjaHue B O0IIeH nein).

IIpu mpaBUIBHOM IEAArOrMYECKOM PYKOBOJACTBE M YIPABICHUU 3TH
(OpMBI  TIO3BOJIIOT ~ PEalM30BaTh OCHOBHBIE YCIOBHS  KOJUICKTHBA:
0CO3HaHHE OOIIIEH LeNH, YTO MPUBEET K pacIipeeIeHII0 OTBETCTBEHHOCTH,
B3aUMHYIO 3aBUCHMOCTb ¥ KOHTPOJIb.

[TosTOMYy TpyNmOBBIMH TEXHOJOTHSIMH B TIPAKTHKE Ha3bIBAIOT
TPYIIIOBYI0 PabOTy W MEXIpymmoByko pabory. Takas pabora TpeOyer
BPEMEHHOTO pa3JIefieHns] Kiacca Ha TPYMIBI Ui COBMECTHOTO PELICHHS
HEKOTOPBIX OMNpeeNeHHbIX 3a1ad. O0ydaromumMes peuiaraeTcsi 00CyauTh
3aJja4uy, HAWTH IyTH €€ PelICHUs,, IPUMEHNTh X Ha MPAKTHUKE U, B KOHEYHOM
UTOTe BMECTE MPE/ICTABUTH pe3yibTar [2].

JlaHHas TEXHOJIOTHSI CIIOCOOCTBYET aKTHBHO BECTH Y4E€OHBIH MpoIiecc,
MO3BOJISIET TOCTUYH BEICOKOTO YPOBHS YCBOCHHUS COIEP)KaHUS HH(POPMAITHH.
I'maBHBIMH OCOOEHHOCTSIMH OpTaHM3AIlMHM TPYMIOBOH (GopMbI pabOTHI
00y4JaromuXcs Ha ypOKe SIBJISIFOTCS: KJIacC JICNTUTCS Ha TPYIIIBI JUISl PELIeHUs
KOHKPETHBIX 33/IaHHBIX 3aJlad, Kaaas rpynna IOoJydaeT OINpeaerIeHHOe
KOJIMYECTBO 33/IaHUH M BBITIOJIHSET MX cOOO0IIa 1M0JI pyKOBOACTBOM JIHJEpa
JAHHOW TPYINBl WIA YYUTENs; 33JaHUs B TPYIIE BBITOJHAIOTCS TaKHM
CIoCcOOOM, YTO MO3BOJISIET YUNUTHIBATH U OIIEHUBATH MHIMBHYalIbHbBIH BKIIA]
Ka)KJJOr0 YUCHHKa JJAHHOW TPYIIIIBI;

ITpu rpynnoBoii popme paboOThl y4EHUKOB HA YPOKaX UHIUBHIyalIbHAS
MOMOIIb KaXXJOMY YYCHHKY, KOTOPBIH B HEH HY)XKIAeTCs, KaK CO CTOPOHEI
YUYHUTENs, TaK ¥ CO CTOPOHBI €T0 OJHOKJIACCHUKOB, 3HAUNTEIILHO BO3PACTACT.
[Iprdem ydeHUK, KOTOPBIH MOMOTAeT MOIy4aeT He MEHBIIYIO IOMOIIb, YeM
YUYEHHK  Tociabee, IOCKOIbKY €r0  3HaHHA  aKTyaJH3HPYIOTCH,
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KOHKPETU3UPYIOTCS, CTAHOBSITCS TMOKHMMH W 3aKPEIUIIOTCS MMEHHO HpH
00BACHEHUH OJIHOKIACCHUKY [1].

3¢ deKTUBHOCTD MPOBEICHNS TPYNIIOBBIX 3aHATHH 3aBUCHUT OT NOAOOpa
YUYHUTENIEM 33/IaHUi B 3aBUCUMOCTHU OT ITOJrOTOBJICHHOCTH OOYYarOLINXCs 1
BJIAJICHUS] UMM YMEHUSMH M HaBBIKaMH, 3HAHUSIMU Ul CaMOCTOSTEJILHOM
pabotel. Kaxkmprif y4eHUK KaKOW-TH00 M3 TPYII BRITOTHIAECT 9acTh 0OIIEero
3aaHus, TIOCIIEe B3aUMOCHCTBUS MEKAY co00 nHbopMarmu GopMUpyeTcs
KOJUIEKTHBHBIN pe3yibTaT.

Jns monTBepkaeHUsT 3(QQEKTUBHOCTH HCIONB30BAHUS TPYNIIOBOH
(dbopMBI 00yUeHHS Ha KadecTBO OOpa3oBaHMA IO OMOJOTHH OBLI MPOBEACH
negarornyeckuit  sxcnepumeHT B MBOY COII Ne2 c¢. MumkuHo.
OKCHEepUMEHT BKJIIOYAeT 3 dTama: KOHCTaTHPYIOIIWH, (OpPMHUPYIOLIMH,
KoHTponupyouwmil. Kinacce paznenunu Ha 1Be TpymIbl: SKCIEPUMEHTAIbHYIO
1 KOHTPOJIBHYIO.

KoncraTupyronuii sTan-BeIsIBI€HHE YPOBHS 3HAHUH IO OHOJIOTHH 110
panee npoiaeHHoi Teme. [IpoBoamiacs mpoBepodHas paboTa B BUze TecTa B
obOeux rpymmnax. Pe3ynbraThl TaHHOH MOBEPOYHON pabOTHI MOKa3asid, YTO
YCIIEBAEMOCTh B HKCIEPUMEHTANBHOW M KOHTpoIbHOU rpymne 90%, a
kauecTBO 3HaHUHN 70% u 80%.

@opMmupyromuii  3Tan-MOBBIIIEHHE YPOBHA 3HAHMH OOyYarom[UXCH.
[MpoBoamicst ypok € HCIIOIb30BaHHWE TPYNIOBOH (opMbl OO0ydeHHS B
9KCTIEPUMEHTAILHOM TpyNIe M B KOHTPOJBHOM 0€3 NpUMEHEHHS 3TOMH
TEXHOJIOTHH.

KoHTposbHBIM 3Tam-aHamW3 NONMy4eHHBIX 3HaHuil. IIpoBommiachk
npoBepoyHas paboTa Mo HM3y4eHHOH Teme B (opmupymomem stane. B
pe3ynbTare B 9KCIIEpUMEHTAILHOM IpyIie ycneBaeMocTsh coctaisieT 100%,
ka4gecTBO 90%, a B KOHTpOJIbHOH ycrieBaemocTs 100% u xauectBo 80%.

[legarormyeckuii IKCIEPUMEHT IOKa3bIBA€T, YTO IpymmoBas (opma
oOy4deHUst BbI3BIBACT OOJIBIION WHTEpEC K TpeaMeTy OHMOJIOTHH.
OOyyatomuecs: NpHOOpeTaloT HaBBIKM paboTaTh B rpymmax, oOjaromaps
9TOMY IOBBIIIAETCS MPOLIEHT Ka4eCTBA M yCIIEBAEMOCTH.

Jlutepartypa

1. Hesuenxo, B. K. KoyutexktuBHas 1 rpynmnoBast opMa opraHu3anum
oOyuenus B mkose / B.K. [Ipsiuenko. — M.: Hayka, 2005. — 452 c.

2. UBanenko, A.M. CoBpemeHnHblit ypok / A.M. VBanuenko. — M.:
Hayxka, 2008. — 222 c.
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BJIMSTHUE CBUHIIA HA ITIOYBY I'OPOJA CTEPJIMTAMAK

OmHO¥ U3 Cephe3HEHIUX IKOIOTUICCKUX MPOOIeM 3a TOCIEIHUNA BEK
CTaJl0 HMHTEHCHBHOE PAa3BUTHE MPOMBIIUICHHOCTH W TPAHCIOPTHOTO
KOMILIEKCa, SBISFOIINXCS HanOojIee MOITHBIMA UCTOYHUKAMH 3arpsI3HEHUSL
omocdeps BpEIHBIMU HHTPEIUCHTAMI. Cpenu qyKEPOTHBIX
HEOPTaHMYECKUX BEUICCTB aHTPOMOT'CHHOTO IPOUCXOXKICHHUA K Hambolee
OTTaCHBIM U TIPOTPECCUBHO Pa3BUBAIOIIUMCS B IPUPOIHOM Cpee OTHOCITCS
MeTaulbl. VIHTCHCHMBHOE TPOMBINIICHHOE ¥ CEIIbCKOXO3SHCTBEHHOE
WCIIONIb30BaHUE MPUPOHBIX PECYPCOB BHI3BANIO CYIIECTBEHHBIC U3MEHEHUS
OMOXMMHUYECKHX IIMKJIOB OOJBIIMHCTBA W3 HUX. W3 Oonblioro yucia
pa3sHOOOpa3HBIX XUMHUCCKUX BEIIECTB, MOCTYMAIOIIAX B OKPYKAIOIIYIO
Cpeiy W3 aHTPOIIOI'CHHBIX KCTOYHUKOB, 0CO00E MECTO 3aHMMAIOT TSIKEJIbIe
MeTasuiel (TM). OgHHUM U3 KOTOPHIX ABJISETCSA CBUHELL.

Ceunenn (Pb) — wertanmn, pA00bIBaeéMbIi W HCIONB3yEeMBIi
YEIIOBEYSCTBOM B CaMBIX Pa3HBIX cdepax XO3SHCTBEHHOH IEsITEIBHOCTH.
W3maBHa W3BECTHO W HETaTMBHOE BO3JCHCTBHE CBHHIIA Ha 30POBHE
yenoBeka: yxe Bo Il B. 10 H.3. OmcaHBI IPU3HAKH CBUHIIOBOTO OTPAaBICHUS
opranm3Ma. Ha TIpOTSHKCHHHM BCErO0  HWHAYCTPHAIBHOTO  Iepuoaa
HaOJroMaeTCsl HEYKIOHHBIM POCT MPOW3BOJCTBA M €0 TOTPEOICHHS, UTO
MO>KHO HATJISIIHO YBUIETh HA quarpamme 1.

Jobblya CBMHLA TbIC. TOHH
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Juarpamma 1. JIo6sr4a ceunna ¢ 2014 o 2020 rofsr.

W3 pe3ynbTaToB AMarpaMMbl MOXXHO CHENaTh BBIBOJL O TOM, YTO B
nepuon ¢ 2014 mo 2015 rox O6bLT 3aMedeH craa AJo0bYH, Toraa kak ¢ 2016
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no 2017 rox, moabéM, B HacTosIlee e BpeMsi CHOBAa HaOJIONACTCS CHaj
no6bram cBuHa ¢ 2018 mo 2020 rox, 5TO BBI3BAHO TEM YTO CBUHEI TPHU
TIOTIaJIaHUU B OPTaHU3M Y€Pe3 OPraHbl AbIXaHUsI HITH JKEITyI0YHO-KHIICYHBIN
TPaKT HE HAKaIlJIMBAeTCsl B HMX, @ BCACHIBACTCS B KPOBb U B JAlbHEUIIEM
HaKaIUIMBAEeTCsl B MSTKUX TKaHAX U KOCTAX.

B ropoackux ycnoBusx HanOosee H3y4eHO 3arpsI3HEHHE CBHHIIOM: €T0
Oonpine Tam, rae OoJble TyMyca (IIOYBHI TOpOJa - MAPKH, CAAbl, CKBEPHI,
TpaHCIIOPTHBIE ~ MarucTpanu). [lppmyemMm B TOYBaX  TPAHCIOPTHBIX
MarucTpaieil cBuHen oOHapykeH Jaxe Ha Oompmmx riayomHax. Bo MHOTO
pa3 6ompmre [1/IK conepxutcs B mouBax U HEQTEIPOAYKTOB.

Taxk, Hanprmep B Topoae Crepmuramak, Pecryomuku bamkoprocran Ha
TEPPUTOPUU 5 KOHTPOJIBHBIX TOUEK, IJIe 3 MPOOBI B3SATHI U3 POMBIIIIIEHHBIX
30H, 2 13 APKOBBIX TEPPUTOPHI Pe3yNbTaThl IOKa3aHbl B Ta0muLe 1.

Tabnuna 1. BeIGpock! cBHHIIAa HA TEPPUTOPUU KOHTPOIBHBIX

TOYEK.
N MK, mr/kr
- MOYBHEI C Conep:xxaHue CBHHIA B
KOHTPOJIbHBIX .

yuéTrom ¢oHa no4Be

o0pa3uosB

CBHHIIA

«Iuxam» 30 1,7488
TOI1 30 91,386
«BCK» 30 15,830
«[lapx ComoBuk» 30 103,47
«ITapx Kykosa» 30 75,102

Hannbie Tabmuner nokasanu npepbimienue [1JK B TOL] B 3 pasa, B
napke «CogoBuk» B 3,5 pasa, B mapke XKykoa B 2,5 pas3a, 4TO B CBOIO
ouepenp AA€T, MOHATH HAM, JaXe B IApPKOBBIX TEPPUTOPHAX BHIOPOCHI
CauHna npesbimatoT HopMbl [TJIK B HECKOJIBKO pa3, 3TO BBI3BAHO BIMSHUEM
ABTOTPAHCIIOPTHBIX CPEICTB BOJMM3M MApKOBBIX TEPPUTOPHH, TOTIa Kak
3aBogpl  «lllmxam» wu  «bCK»  orpaHM4mBaOT  THEpeABIKCHHE
ABTOTPAHCIIOPTHBIX CPEJICTB HAa TEPPUTOPHU CBOUX MPEAIPUATHH.

Takum 06pa3oM MOKHO MOHSTH, YTO CBHHEI] UTPAET BECOMYIO POJIb B
MHPOBOW TOPTOBJIE, OJJHAKO €r0 J00bIYa COKpAIIaeTcs W BMECTE C ATHM U
YMEHBIIIAETCS €T0 BEIOPOCH! B OMOCh ey, HO MTOKa YTO HAa CETOAHAIITHUHN eHb
OH MPOAOJDKAET OTPABIATH IMOUBY, PACTEHMS, JKUBOTHBIX M JIOJAEH, 4TO
HArJISIHO MOXKHO YBHIETH B Tabnuie 1.

296



Jlureparypa

1. OcHoBHblC Hay4yHbIe BBIBOABI B OTHomieHnu cBuHma / United
Nations Environment Programme — M.: UNEP DTIE Chemicals Branch
2010.- 12 c.

2. bemennes B.A., ITaBmoBa E.U. CocTosiHHe OKpYXKaroUIei Cpesbl,
00YCIIOBIIEHHOE TEXHOTCHHBIM BO3JCHCTBHEM B PE3YJBTATE OCBOCHUS H
SKcIuryatanun  Pycckoro HedTerasoBoro wmecropoxnaeHus // BectHuk
Tomckoro rocynapcteHHoro yausepcurera. 2012, Ne 7. C. 161-166.

3. EmempsnoB ~ B.MM.  Pemenme  sKoMOTHMUECKHMX — MpobieM
aBTOTpaHCHOpTa // DKOJIOTUS M MpOMBIIUICHHOCTE Poccnu. 2005. Ampens.
C. 36-37.

297



Haquoe U3a1aHuC

Hayka B 1koJie u By3e

MATEPUAIJIBI

Pecny6nukaHCKOM HayqHO-TIPAaKTUYECKOM
KOH(EPEHIIMH MOJIOJBIX YUCHBIX,
aCIIMPAHTOB U CTYJEHTOB

Yacte [

IMon obmieii pemakiueii 3am.aupekropa mo HP, xkanmunara ¢usuko-
MareMaTUYeCKUX Hayk, foueHra A.@. Ilonomapesa

OTBETCTBEHHBIN 32 BBIMTYCK B.JI. Jlo6os

TexHuueckuii perakTop O.A.1lllenenvresuu

[IpencraBneHHbIe MaTEpHUabl IEYATAIOTCS 03 U3MEHEHH, B aBTOPCKOM
penaxun. ABTOPBI HECYT OTBETCTBEHHOCTD 3a JOCTOBEPHOCTH U3JI0KEHHOTO
B CBOMX Tpy/lax.

IMoxmucano B neuars 20.04.2022 r.
Tapuutypa "Times". [leyats Ha pusorpade ¢ OpuUrkHana.
dopmar 60x84 1/16. Yei.-neu.t. 9,92.
bymara nncuas. Tupax 116. 3aka3 Ne 68.

Iena noroeopHas.

452450, PecnyOnuka barmkoprocraH, . bupck, yin. MaTtepHannonansHas, 10.
Bupckuit puman bamkupckoro rocyaapcTBEHHOIO YHHBEPCHUTETA.
Otaen MHOXHTENBHOH TexHUKH bupckoro ¢unnana baml'y



	наука 22 часть 1
	готовое 1 часть 2022

