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YJOBUS ®OPOMUPOBAHUS CIIOCOBHOCTH
K DKCIIEPUMEHTAJIbHOM JEATEJIBHOCTH

lapanTHsa pa3sBUTHS JTUYHOCTH, CIIOCOOHOI K TPHHATHIO CaMOCTOS-
TEJBHBIX PELICHUH U CAMOCTOSTEIbHOMY BOIUIOILEHHUIO UX B KU3Hb — yMe-
HHE CaMOCTOSITEJIbHO BBINOJHSTE JAESTEIBHOCTb. YCIOBHE CHOPMUPOBAH-
HOCTH JESTEIbHOCTH — YMEHHME CaMOCTOSITENBbHO BBINOJHUTH KaxXa0e M3
JeiicTBuil (onepanuit), BXOASIMX B CTPYKTYPY J€SITEIbHOCTH.

Jnst aToro mporecc oOydeHHUs] JODKEH OBITh MOCTPOEH TakK, YTOOBI
KaXIOMYy ydaleMycsi o0ecTieduTh BO3MOKHOCTh BKJIIOUEHHS B YKa3aHHBIE
nevictBus. Llens oOydeHnst y4eOHBIM IpeaMeTaM JOJDKHA OPHEHTHPOBATh
Ha (hopMHpoBaHHE OOOOIIEHHBIX CIIOCOOOB BBHITIOIHEHUS NEATEIBHOCTH Ha
IpUMepe PeIIeHNs IT03HABATENbHBIX 3aJa4 JAaHHOTO IPEIMETa.

Poinp yunTens Ha ypoke IOJDKHA MEPEKITIoYaThCsl Ha BHITIOJTHEHHE Clie-
IYIOIIEH cucmemsl Oeticmeuil:

1) coznaBaTh MpoOOJIEMHBIE CUTyalld W MIOMOTATh BBIACIATH MPOOIIe-
MY

2) nomorath (GopMynupoBaTh ydeOHbIE 1enH (03HABaTENbHBIC 3a/a-
an);

3) opraHu30BaTh yJaLTUXCS HA:

*[IOHCK CII0c00a pemIeHus Mo3HaBaTeIbHbIX 33134,

®COCTaBJICHUE IIPOTPaMMBbI Ha OCHOBE BBIICIIEHHOTO CII0C00a;

*1107100p CPEICTB JUIS BHITIOJIHEHNUS OT/EJIBHBIX Ollepanuii;

®CaMOCTOSITEJIbHOE BBIMIOJHEHHE JEATENILHOCTH B COOTBETCTBHUHU C
COCTAaBJIEHHOM MPOrpaMMOH;

"KOHTPOJIb 33 MPaBIJILHOCTBIO BBIOJHEHNUS CBOUX JCHCTBHUH;

"aHaJIM3 MOJIYYEHHOTO Pe3ybTaTa;

*hopmyupoBaHKE BBIBOJOB 1 0000IICHHUIA.

B coorBercTBUM C 00OOIIEHHOH CTPYKTYPO#l AESTENBHOCTH MOXKHO
KOHKPETHU3UPOBATh COJIEPKAHUE IKCHEPUMEHMANbHO20 Memood TIO3HAHUS
B ¢usuke, popmupoBanue xoroporo tpedyror ®I'OC. Tak, opranuzanus
YYUTENeM 3KCIIePUMEHTAIBHON AEATENFHOCTH 10 YCTaHOBJICHHUIO, HAIPH-
Mep, HaygyHOro (akTa O 3aBUCHMOCTH MEXAY (pH3MUECKUMHU BEIMIMHAMHU
MOJKET OBITh MPENICTABIICHA CICAYIOUICH CcLcmemMol OelUCmeull yuumeJis.

1. IlpenbsiBisieT MPOOIEMHYIO CHTYaIMIO, B KOTOPOI 00HAapYKHBAETCs
(haKkT 3aBHCUMOCTH MHTEHCHUBHOCTH SIBJICHUSI OT XapaKTEPUCTUK €ro CTOPOH
(cBoiicTB).
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2. [ToOyxmaeT yJaniuxcsi K BBISBIECHUIO TIPOOJIEMBI - CYIIECTBOBAHHIO
OTIPENETICHHOTO BH/A 3aBUCHMOCTH MEXIy BEIMIMHAMH, XapaKTCPU3YIO-
MMM SIBJICHHE.

3. Tlomoraer ywammMcsi chOpMyIHPOBaTh IO3HABATEIBHYIO 3a7ady
“KakoB BHI 3aBUCIMOCTH MEXIY BeTHIUHAMHE? .

4. OpraHm3yeT yJaluxcs Ha:

"pa3paboTKy METO/a AKCIEPUMEHTAILHOTO PELICHUs! T03HABATEb-
HOM 3a7auu;

"[IPOEKTUPOBAHUE U KOHCTPYHPOBAHUE 3KCIEPUMEHTAIBHON yCTa-
HOBKU;

®COCTaBJICHHUE IIPOTPAMMBI HKCIIEPUMEHTA,;

=BBIOOp CHIOCO0A PErucTpaluy HKCIIEPUMEHTAIIBLHBIX JITAaHHBIX;

"IIPOBEJICHNE IKCIEPUMEHTa B COOTBETCTBHH C COCTaBJICHHOW IPO-
rpaMMoN;

®00pabOTKy SKCHEPHMEHTANBHBIX JAHHBIX W IOCTpPOCHHUE Tpaduka
3aBUCHMOCTH MEKAY BEINIHHAMH;

"Ompe/ieNiCHne Ha OCHOBE Ipaduka BHJ 3aBUCHMOCTH MEKIY BEITH-
YMHAMH ¥ 3aIHCh €ro B (hopMme anredpandeckoro BEIpaKeHNS;

®YCTAHOBJICHHE CYIIECTBOBAHUSA 3aBHCHUMOCTH TaKOT'O BHJA MEXIY
BEJINUMHAMHU ISl IPYTUX KOHKPETHBIX CUTYalIHH;

*hopMyJIMPOBKY OTBETa Ha IMO3HABATEIbHYIO 3a1ady.

Kaxknoe n3 9THX NeWCTBUH nMeeT CBOW 00OOIIEHHBIN CIIOCOO BBINOJI-
HeHusi. HanGonee cio>xHbIMH, HO U HanboJjiee BaXHBIMU M3 HHUX SIBIISIOTCS
pa3paboTKa MeTo/a HKCIIEPUMEHTA W IPOSKTHPOBAHNE HIKCIIEPUMEHTAILHON
ycTaHOBKH. [lo3TOMy ImenecooOpa3sHO HAaydHTh ydalniuxcs 000OIIEeHHBIM
croco6aM X BBITIOJTHEHHS.

Ilens sKcIiepuMeEHTa JIOJDKHA COJEpXkaTh CYXKIECHHE, BhIpakaroliee
BUJI 3aBUCHMOCTH MEXly BelndnHamu. JI1000# Takoro poja sKCIIepUMEHT
IpeAroyaraeT cHadaiga 1) BOCHPOM3BEIECHHE CaMOro SBJICHUS, a 3aTeM 2)
YCTAQHOBJICHWE 3aBUCHUMOCTH MEXIy BEIMUYMHAMM, KOTOpas MPOSBISETCS
IIPU €T0 MPOTEKaHUH.

Msl 3HaeMm, 4TO (pU3HUYECKOE SBICHHE — ATO M3MEHEHHE COCTOSIHUS
(AST) matepuansHOrO 00BekTa (MO1) mpu neficTBUM Ha HETO APYroro Ma-
TepuanbHOro o0wsexTa (MO2) mpHu ONpeAeIeHHBIX YCIOBUAX B3aMMOAEHCT-
Busi (YB). Onupasice Ha onpeeneHue (GU3MYECKOro SIBICHUS U BbIJICICHHS
U3 HEro CTPYKTYPHBIX 3JIEMEHTOB, MOYKHO JOTMYECKYIO CXEMY JeSTeIbHO-
CTH TI0 pa3pabOTKe METO/a IKCIEPUMEHTa MPEACTABUTh B CIIETYIOIIEM BH-
ae:

Pa3paborka MeToaa 3kcniepuMeHTa (JIOrHYeCcKasi cXxema)

Jnst ... (yeaw sxcnepumenma) HEOOXOUMO:

1. BocniponsBecty siBlIeHUE ... (Ha3BaHUE SBJICHUA), ISl YETO HAJIO:
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=Briopats ... (MO1)
*Bri6opats ... (MO2)
=Obecmequts ... (YB)
=*OO0HapYXKUTH ... (AS)
2. UccaenoBaTh 3aBUCUMOCTD ... (V) oT ... (X), U1 9ero Hamo:
=I3mMeHATS ... X
s I3mepsrs ... Y
=*O06ecneynTh MOCTOSHHBIMY ... (K)
3. O6HapyX)UTh ... (AC — pe3ynbrar CyXJeHuUs)
Jlornueckast cxema nesartenbHocTH «lIpoextupoBanue DVY» Moxer
OBITH IIPECTABIICHA CIEAYIOLIeH CHCTeMON AeHCTBUIA:
IIpoexTupoBanue JY (Jiornyeckasi cxema):

1.B xagectBe ... (ON) Bo1OepeM .... UTOOBI ero co3maTh, ...(dTo crue-
naem?).

2.B kauectBe ... (BO) Bo3bMeM ..... UTOOBI ero co3aatsp, ...(4To cae-
naem?).

3.J11s1 obecrieuenus ... (YB) ... (duro cnemaem?).

4. ]Ins oOmapyxenus ... (AA) ... Bocmome3yemcs ... (Um -

UHAUKATODP). ... (IloscHAeM NpUHIUN HHAMKALINH).

5.1t usmeHeHwus ... (BeauuuHbl X) ... (4To caenaem?).

6.1y u3mepenus ... (BeauuuHbl Y) ... (4To caemaem?).

7. J1ns1 o6ecrieuenus const ... (mapametrpos K) ... (uto caenaem?).

8.1y obHapyxenus ... (AC) ... (uro Oynaem aenatsb?).

[Ipu Takoll opraHM3amHU{ AEATEIFHOCTH YYaIIHdecs HE TOJNBKO IPO-
IYKTHBHO YCBaWBAIOT caMo (u3mueckoe 3HaHUE ((pakT BHIA 3aBUCHMOCTHU
MEXy BeIMYUHAMH), HO B YCBaWBAIOT TOT SKCIIEPUMEHTAIBHEIN CII0Cc00, ¢
MOMOIIBI0 KOTOPOTO 3Ty 3aBHCUMOCTH MOXKHO YCTAaHOBHT. B 3TOM ciydae
o0OydeHre caMo MPEAIoaracT pa3BUTHE yUAIIUXCsl, PE3yIbTATOM O0YUCHHUS
CTAaHOBUTCS DPAa3BUTHE IT03HABATENBHEIX CHOCOOHOCTEH, (opMupoBaHHe
METalpeIMETHBIX 3HAHUM U YMEHUM.

Jluteparypa

1. AsodpukoBa C.B. A30yka yauTenbCKOH IeSTeITbHOCTH, UILTIOCTPHU-
pOBaHHAs TpUMEpaMu JesTelbHOCTH yunuTens ¢uszuku. B 3-x wactax. Y.1
Pazpabotka  ypokoB. U.2.IlogrotroBka K  TPENOJABAHUIO  TEMBI.
U.3.IlogrotoBka yuebHoro oskcmepumeHta — M: MIITY: IIpomered,
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2. OcBoenne npogecCHOHATBHBIX IKCIIEPUMEHTAIBHBIX YMEHUH y4u-
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ABTOMO/IEJIBHBIN PEXKUM ®UJIbTPAIIAA ITPU
SAMEIIEHVMHN METAHA JUOKCHUJIOM YIJVIEPOJA B
I'NMAPATHOM IIJIACTE

B nanHo#i paboTe paccmarpuBaeTcsi O 3aMEIlIEeHHE r'a3a METaHa B
THJPATHOM IUIACTE JKUAKHM JHOKCHJIOM yriiepojia Ha (pOHTAILHOM
NoBepXHOCTH. JKUAKUH JAUOKCHJ yrilepoja CUUTAETCS HECKHMACMbIM
U npeHeOperaeTcsi THAPABIMYECKUM CONPOTHUBIEHHEM ITOPUCTOH cpe-
TBL.

Jlnst onmcaHus mpolecca 3anMiieM ypaBHeHHE (GUIIbTPaLnm:

P _n P

ot x?
C rpaHMYHBIMH yenoBusamu X =00 p=p,, X=X, , P=pP,. B 06-

0<X<Xg 1)

NaCTH X, <X <X, JHaBICHHE P =], .

YpaBHeHHUE TEIJIONMPOBOJHOCTH U 3aK0H Jlapcu nMeroT BU/I:

oT, oT, o,
pCE'+p|C,mS|U,a—X'=/1 6x2| , 0<x<x, @
aTg g ’ [¢]
pCE-i-ngnggug&:l axz s X(n) <X <X,y (3)
mS,y, =_£Z_p7 4
1 OX

3,I[eCL HMXXHHUE MHIACKCHI | u J COOTBETCTBYIOT XXUAKOMY JTHOKCHUIY
yriaepoaa W raszy MCETaHy. FpaHI/I‘IHLIe ycjioBusA HUMCKOT BUI:
X=0:T =Ty, X=X i T =T, X=%X:T =T,.
Ha ¢ponTansHo# moBepxHOCTH X = X(ny 3AITHIIEM YCIIOBHUS OanaH-

ca MacCChI U TC1LJ1a:

mp,; S, (UI - X(n) ): MP g Spa Gy X(n) ) ®)

mpgsg(ug _X(n)):mphmshmeX(n)' (6)
MS;4Prg (1_ Gy )X(n) =MS,Phm (l_Gm )X(n) ) (7
oT aT )

ﬂ*a_xl_lgg: m(phd Lia Sta = P Lo Stim )X(n)' (8)
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B pamkax Bblllie IPUHATHIX YPaBHEHHM, a TAK)KE CUCTEMbI Ha4Yalb-
HBIX W TpaHWYHBIX ycioBui 3amada (1)—(8) mmeer aBTOMOAENBHOE
pemieHne. BBeneM  aBTOMOJENbHYH) — MEPEMEHHYIO B BHIC

E= X/ 8™ | Torpa amanurnueckne pemeHus ypaBHEHHH (GHIBTpa-

MU U TCIIJIOTTPOBOAHOCTHU 6yZ[yT HUMCTb BU:

Sn) 2
p,—p ¢
P=% I 0z '[ exp(—EJch Po )
I exp(—gjdg :
4n

0

To T o g

j exp[—iz— AJ ¢

T, —T(n) ‘ 52
Tg = §2 j exp —E §+T(n) . (11)
.[ exp(—jdg <o
4
f(n)
JI71s1 HaX0K1eHNs HEU3BECTHBIX §(n) 51 T(n) MOJIy4eHbl YPAaBHEHHUS:
52
Plk(p| _Po)eXp -0
mx® 4n
Sy 2 (2181 + PrgSns G ) o ; =0, (12)
g J
u exp[— d&
! 4
2 2
(To T )exp (—%— Apj (T0 T )exp(—%} mé
™
-';(phd Lig St = Pom Livn St ) =0

5 +
S(n) 2 © 2 2 C
& ex| _s d r
!exp( .~ Ap Jd¢ :(J;, Pl =45 |9¢
(13)
3aKkoH ABMKEHUsI (PPOHTANBHON IpaHUIbl OyJeT ONpeAeaThCs 110
dopmyne X = §(n)\i&mt , UTO TIO3BOJISIET OLIEHUTh CKOPOCTh 00pa-

30BaHus Trujipata JUOKCHJA YIJICpOJa B pe3ylibTaTe IpoLecca 3aMe-
ICHUA.
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MATPUYHOE NPEJCTABJIEHUE TPUIIJIETOB I'PEBCA

This article describes the history of appearance of the triplet, the trip-
let’s algebra and their matrix representation.

ITocne OTKpBITHS KBaTEpHHOHOB [ 'aMMIBTOHOM, MHOTME MaTEeMaTUKU
MIpUJIarajln yCUius, YToObl HAlTH CUCTEMY aHaJIOTUYHBIX Tpoek. Mx crapa-
Hus ommcansl B Tpyaax Hpnanackoit Koponesckoil axamemun 1845-oro
roma. Oco6biit BkiIaa BHec Yapibs ['peBc, KOTOpHIit BBen «TpUmieTsi» (trip-
lets) B pabore «O6 anrebpanueckux tpumierax» («On algebraical tripletsy
Hy6mun, 1847), Toe noka3pIBacTCs, YTO aiuredpa TPHUILICTOB SBISCTCS Tpsi-
MOH CyMMOH IIOJISI BEIIECTBEHHBIX YHCEN M TIOJII KOMIUIEKCHBIX YHCEI:
RENII=R&C.

Tab6muna Komu:

§ 1 {
i £ i ¢
7 |n - | ¢
{ { £ -1

CrpyKTypHbIE KOHCTAHTBI:
Ch.CE CL = 1, ocTamnmnie E[ﬁu
CL.CA =1.CE5 = -1, ocTammmue CLJ
C5.C5 = 1,05 = —1, ocramsmze CF.
JleBoe peryisipHOe MAaTpUYHOE ITPEACTABICHNE CTPOUTCS CIEAYIOIIIM
00pa3oM. Ba3uCHBIM eIMHUIIAM € COOTBETCTBYIOT MATPHIIbL:
~ ~ ~H
r=r=|T =@@), (1)
= H i i
IJie B CTPYKTYPHBIX KOHCTaHTaX JIEBbII HUKHUN MHIEKC { 3a(MKCHPOBaH.
Cornacto ¢opmyine (1), GasucubiM equnnmam £,7. H { B 1eBOM pe-
TYISIPHOM MATPHYHOM TIPEACTABICHUH anreOphl TPUILIETOB HAA mmoieM R
COOTBETCTBYIOT MaTPHIIbI:

) Ch ChH Ch 1 0 0
Fel(ck)=(ch ¢ ckh)=[0 1 u)=E,

Cx Ch € 001
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a Ch Ch o1 0
AT 2 z | _
ne {'f:j} ={Cxz Ciz Cxp|=(0 0 —1) =H,
i Ch €4 10 0
i Ci €3 Ci o 0 1
ce(e=(ch & i )=(1 o o)z
':'_112 '52:2 Eé"! 0 -1 0

Toraa mpousBoJbHOMY TpHiulery o« = af + by +¢{ B 3TOM TIpen-
CTaBJIeHHUH OyAET COOTBETCTBOBATh MATPHULIA!

1 0 0 01 0 o o 1 a b c
a([] 1 D)+b([] 0 —1)+c(1 0 U)=(c a —.E:)
001 10 0 0 -1 0 b —c a

Wrak, uckomoe npeacrasienue K{E,m.{) < M;..2 umeer Bun:

a b o
a=u-f+£:?;l+cu,’-t—-(c a —b).
b —c o
Jlurepartypa
1.Anexcanapos H. 1. I'pymmsl. JIunetinsie anreOpsl. — bupck: b
baml'Vy, 2017. — 220 c.
2.Pozengensn b. A. Mcropus HeeBkiInaoBoM reomerpun. — M.: Hay-
ka, 1976. — 408 c.
3.Greaves Ch. On algebraical triplets. — Proc. Irish Acad., 1847.— 3,
51-54, 57-64, 80-84, 105-108.

Acmanausiposa B.P., Bpounuxosa J.1I1.
B® baml'V, r.bupck, Pb

bponnuxosa 3.11. k.n.H., doyenm
viliya-asmandiya@mail.ru

HNEJATI'OTMYECKUE YCJIOBUSA NCIIOJIb3OBAHUS
TEXHOJIOI'MA OBYYEHUSA MATEMATHUKE ITIOCPEJICTBOM
PEIIEHUA 3AJAY

Kaxo:[mﬁ YUuTClIb KEJIACT MMCETh YUYCHHKOB YMCHOUIUX PA3MBINUIATH.
Jlornyeckoe MBINIIEHHE — HE3aMEHHMOE YCJIOBUE YAAYHOI'O0 OBJIAACHUS
3HAHUSAMMU. Hpouecc 06y‘-l€HI/IH MaT€MaTUuKEC OCHOBEBEIBACTCA Ha 06y‘l€HI/II/I
yUyamuxcs peuIeHuro 3aaad. B mpounecce cBoeH ACATCIbHOCTH YUUTCJIb HE
JOJIDKEH ILO6I/IBaTLCH TOTO, YTOOBI yJamuecs peuiain 0OJIBIIOE KOJIMYECTBO
OOHOTHUITHBIX 3aJa4, TaK KakK IpH TaKOW MOCTaHOBKE 06yquI/IH IITKOJIBHHUK
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BBIHYK/ICH PeIlaTh 3a/add TONBKO MO  «00pasily U MoJ00HI0» MpeIecT-
ByIoLIeH 3amaun. B criencTBum 3TOTO, MBI MPUILIN K BBIBOY, YTO HYKHBI
HOBBIE METOIbI O0YUICHUS PELICHUIO 3aad.

[Ipn mcronp30BaHUM TEXHOJIOTHH OOYYEHHUS MaTeMaTHKE MOCPEACT-
BOM pelIeHus 3anad, paspadboranHoit Hapoxaeim yantenem PB P.I'. Xazan-
KHHBIM, TIOCTOSHHOE BHHMAaHHE YAEIACTCS PEIICHHUIO KIIOYEBBIX U 00y-
Yarolux 3a1ady.

KiroueBas 3agaua TeMbl - 3TO 33ajada, 3aMbICell pelIeHHs] KOTOpPOo
UCTIONB3YeTCs MPU PEIICHUH WHBIX 33/1a4 TeMbl. [lo Kakmoi Teme BHIOH-
patoTcs 7-8 KIIIOYEBBIX 3ajlay, B XOJ€ PELICHUs KOTOPBIX ydalhecs MOTYT
OBJIaJIETh OCHOBHBIMHU IIPUEMaMH PELICHUs 3a/1a4 [10 JaHHOU TeMe.

OnaMH U3 BO3MOXXHBIX aJTOPUTMOB IOATOTOBKH YpOKa PEIIEeHHs KIIO-
YEBBIX 3a7a4:

1. M3yunts nporpaMmy 1o MaTeMaTHKE M ONPEACIUTh YMEHHUS, KOTO-
PBIMH JOJDKEH OBJIA/ICTh yUAIHIACS 1T0CIIE U3YYEHHS TEMBI.

2. CucreMaTH3HpOBaTh METOABI PELICHUS 33134 [0 U3y4aeMOoil TeMe.

3.IlponsBectn 0TOOP M MpOpeIIaTh KIFOYEBHIE 33a4M M0 H3ydaeMon
TeMe.

5. BriOparbs MeToABI pelieHus og00paHHbIX 3a1a4.

6. IlpomsBecTr M3y4eHHE BO3MOXKHBIX 3aTPYJHEHUH M oHIMOOK yda-
LIMXCS MPU PeaIN3allii OTOOPAHHBIX aJTOPUTMOB, UX JHArHOCTHKA, CIO-
COOBI IPEAYNPEKICHUS OUTMOOK U IyTH UX MPEOOTICHHUS.

7. BBINOJHUTE 00OCHOBAaHUE IMOCICIOBATEIBHOCTA pa3bopa KIoue-
BBIX 3a71a4.

8. [IponsBecTH IIaHNPOBAHUE MIPOBEJCHUS YPOKa

HUccnenoBatens H.U. 3unpbepOepr BeIenseT 4eTsipe MeToaa oTOopa
KJIFOUEBBIX 3a/1a4.

— TEpBBII METOJ OCHOBaH Ha YMEHHMSX, KOTOpBIE JOJDKHBI OBITH
c(hOpMUPOBAHBI Y YHAIIHUXCS ITOCIE U3YUIEHUS TEMBI;

— BTOPOM METOJ Ha3bIBAETCS METOJIOM HCKIIIOUCHHS U JIOTIOTHEHHUS;

— TpeTuil METOJ OCHOBaH Ha METOAxX PEIIeHHUs 3a7ay M0 n3ydaeMon
TeMe, KOTOPbIe YUUTENIh 0TOOpa it paboTHI C yUaIluMUCH;

— YeTBEPTHI METOJ] Ha3bIBAECTCS KOMOMHUPOBAHHBIM.

ITon memarorn4eckUMu yCIOBUSAMH B HAYYHOU JIUTEpaType MOHUMAET-
Cs1 COBOKYITHOCTh MEp Iearoruyeckoro Mnporecca, HalpaBiIeHHY0 Ha MO-
BhIIIIEHHE 3G QEKTUBHOCTH Ipoliecca oO0yueHHs. BulsBieHue nenarorude-
CKHX YCJIOBHMH — MPOIECC TBOPUYECKUH M CYyry00 MHAMBUAYaIbHBIA. OqHAKO
HanOosee pacpoCTpaHEHHBINH CIOCO0 MX ONpeIesICHHs 3aKIIF0UaeTCs B BbI-
MOJTHEHUU CIIEAYIOIEHN MOCIeA0BaTEIbHOCTH AEHCTBHIMA:

—BBISIBJICHUE OCHOBHBIX KOMIIOHEHTOB, MPUYACTHBIX K JOCTHUKEHUIO
LIeJIN, UX aHAJIN3 U ONpeIeTICHUEe CTENICHH TPUIaCTHOCTH;
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—BBIOOP MEPONPHUATHH, YCUIUBAIOUINX 3()(HEKTUBHOCTD KaXKIAOTO0 KOM-
MIOHEHTA;

—yTOpSIIOYCHUE TTOMYYEHHBIX YCIOBHH (MCKIIOYCHUE JUIIHHUX, 00be-
JMHEHHE HECKOJBKHX B OJIHO U T.J.);

—3IKCIIEPUMEHTAJbHAS MPOBEPKA KaXKAOTO YCIOBHA M BCErO KOMILICK-
ca, HeyJOBJETBOPUTEIbHBIE PE3yJIbTaThl KOTOPOH TPEOYIOT MPOJOIIKEHHS
MIOMCKa

B kadecTBe menaroru4ecKux YCJIOBHH HCIOJb30BAHHS TEXHOJIOTHU
00y4eHNsI MaTeMaTHKE ITOCPEACTBOM PEIICHNUS 3aa4d MBI OTIPEICITHIHN:

—TOTOBHOCTb YUHUTENsI K TBOPYECKOH pabdore;

—HM3y4Y€HHE U aHaIMu3 MepeAoBoro neaarormdeckoro omsita P.I'. Xa-
3aHKUHA,;

—BBISIBJICHHE METOJIOB 0TOOpa KITIOUYEBHIX 3a/1a4;

—noabop KIFOYEBHIX 3a/1a4 110 TeME NPEICTOSIIETO YPOKa;

—pa3paboTKa IUTaH-KOHCIIEKTa ypOKa, Ha KOTOPOM OyIyT pemaThCs
3aJ]a4 110 ONPEIETICHHOMN TeMe.

Hcnonp3ys BTOpoil MeTo[l 0TOOpa KIIOUEBBIX 3ajad, HaMH OBUIN BBHI-
OpaHbI cleAyIonMe KI0YeBble 3a1a4l o TeMe «CpeqHsist TUHUS TPEeyToJlb-
HUKa» B 8 Ki1acce mo yueoHuky JI.C. AtaHacsHa.

564. Jlan TpeyroJbHHK, CTOPOHBI KOTOPOTO PaBHBI 8 c¢M, 5¢M U 7cMm.
HaWUTe TEPUMETP TPEYrojbHUKA, BEPIIMHAMH KOTOPOTO SIBISIOTCS cepe-
JIMHBI CTOPOH JIAHHOTO TPEYTOJIbHUKA.

566. Touku P u Q — cepenunst ctopon AB u AC tpeyromsauka ABC.
Haiinure nepumerp TtpeyronbHuka ABC, ecim mepumerp TpeyrojbHUKA
APQ pagen 21 cMm.

567. Jlokaxwure, 4TO CEpeIMHBbI CTOPOH MPOM3BOJILHOTO YETBIPEX-
YroJbHUKA SBISIIOTCS BEPIIMHAMH MapajuiesorpaMma.

570. Juaronams AC mapamrenorpamma ABCD pagna 18 cm. Cepenu-
Ha M croponsl AB coeaunena c¢ BepmuHoi D. Halinure oTpesku, Ha KOTO-
peie nenutcs quaronans AC orpeskom DM.

Jlureparypa

1.bponnuxoB C.A., bponnukoBa 3.I1. IlepemoBoii menarorndyeckuit
ONBIT B COBPEMEHHBIX ycloBHsix. Monorpapus. — Yda: U3g-so BUPO,
2009. - 187 c.

2.3mns0eprep H.. ®opmer padoter P.I'. Xa3ankuna. MatemaTnka B
mkone, 1986. — No2,

3.3unpb6eprep H.U. Ypok MareMaTHKH: HOATOTOBKA M IIPOBEACHHE /
H.K. 3ums6epbepr.-M.:Ilpocsemenne, 1996.-176c.

3.CeneBko I'.K. DHumkmoneans o0pa3oBaTesbHBIX TEXHOJIOTHH . M.:
HUMU mikonpHbIX TEXHOIOrMIA, 2006. — 245 c.

4. XazankuH P.I'. lecsats 3amoBeneli yuautens mareMaTuku. HaponHoe
obpazosanmue. - 1991.-Nel.
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Axmany/uiuHa A.B.
B® baul'V, r.bupck, Pb
Yyounos B. B., k.¢p.-m.H., Ooyenm

9KOHOMMUWYECKHUE 3AJJAYHA B LIKOJIBHOM KYPCE
MATEMATHUKHU

Ha coBpemMeHHOM 3Tamne pa3BUTHA IIKOJBI, B IEPHOJ IIEPEXOMA K PBI-
HOYHBIM OTHOLICHUSIM Ha CTpaHWIaX Y4eOHUKOB II0 MaTeMaTHKe BCE dalle
CTaJIu MOSIBJIATBCS 3aJjaudl ¢ SKOHOMUYECKHUM cofepkaHueM. 11 3to ectect-
BEHHO, TaK KaK JaHHBIC 3a]]auyl [IOMOTAI0T aKTHBU3UPOBATH MBICIUTEIBHYIO
JIeATeNIbHOCTh, 000TAIal0T CONMATLHO-HPABCTBEHHBIN OIBIT, PACUIMPSIOT
npeACTaBiIeHUEe 00 OKpYKaloIeM MHUpeE, a TAaKXKe CJIIOBapHBIA MaTeMaTHie-
CKUH M PKOHOMMYECKMH 3amac, 3aKiaJbpIBalOT IEepBOHAYAIbHBIC OCHOBHI
SKOHOMHYECKHX 3HAHWH M CHOCOOCTBYIOT Pa3BHTHIO KadecTB JIMYHOCTH,
HEOOXOANMBIX B YCJIOBHSAX PHIHOYHOH 3KOHOMHUKH. boisiee Toro, B 3agaHusx
EI'D mo maremaTwke BCerAa NMPUCYTCTBOBAIM 33Ja4yM Ha IPOILEHTHI, a C
2015 roma B mpo¢unbHEI ypoBeHb EI'D mo mMaremaTtnke BKIIOYCHO 3aja-
HHE, KOTOPOE SIBIISIETCS SKOHOMHYECKOH 3a7aueil (3a1aua Ha CIIOXKHBIE TPO-
meHTs) [1].

Pemenue 3ama4 ¢ HKOHOMHYECKHM COJIEPYKAHHEM IIOMOXKET pa3BUThH
CHOCOOHOCTh aHAJIM3UPOBATH CUTYAIMIO B PEAJTbHOW KM3HU M IPUHUMATH
CaMOCTOATENIbHBIE pellleHHs y ydyeHuKoB. HauuHast ¢ 5-ro kiacca mpu pe-
LIEHUH 3a]a4 C YKOHOMHUYECKHM COJIep)KaHHEM HEOOXOANMO IMPEIJIOKUTh
yUeHHKaM 3aJaqil U3 MOBCETHEBHON JKU3HHU, B KOTOPBIX TOBOPHUTCS O CPe-
CTBAaX, 3aTPAdCHHBIX HA MOKYIKY MPEIMETOB, IEHaX Ha pa3JIMYHbIC MPOJIO-
BOJILCTBEHHBIE TOBAPHI, )KOHOMHUH CPEJICTB.

TepMuH «3agada C HKOHOMHYECKHM COJEp)KaHHEM» IIpeiroaraet
MIPUCYTCTBUE B (HOPMYIMPOBKE IKOHOMHUYECKHX TEPMUHOB, a €€ PELICHHUE
TpeOyeT COCTaBICHUSI MaTeMaTHYECKOH MOJIENH SKOHOMHUYECKOTO IpoIiec-
ca. [Ipu 3ToM OONBIIMHCTBO TaKUX 3aJad MOXKHO OTHECTH K Tpogeccno-
HAJIBHO OPHEHTHPOBAHHBIM, MTOCKOJIBKY B MPOLECCE UX PELICHUS ydalluecs
ONEPUPYIOT 3KOHOMHYECKUMH TIOHATHUSIMH, HEOOXOAUMBIMH B Oymyleit
podeCcCHOHANBLHOM e TeIbHOCTH.

Ha npumMepe yueOHNKOB 1o MaTeMaTHKe U anredpe 5-11 kimaccoB nmox
penaknueit A. I'. MopakoBu4da [2-7] ¥ THIIOBBIX 9K3aMEHAI[OHHBIX BapH-
anTOoB o penakmuei . B. fmenko [1] 6bpu1a cocTaBiieHa clieyromas
Kaccu(UKays IpeUI0KEHHBIX SKOHOMHUYECKHX 3a/1ay:
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Ta6mmma 1. Kinaccudukarus 5JKOHOMUYECKHX 337124

Kaaccest 10- EI'D
516|789 11 (c6opHHK
Knaccudpuxanus 3aJ1aHuH)
KOJIMYECTBO 33124
3amayu Ha BKJIAJBI - 2 1 11 - -
3amaun 0 KpeguTax - 2 -1 -11 - 27
ToproBo — JeHEKHbIE 55010110 -13 ) 10
OTHOIICHUS
IIpon3BOANTENFHOCTE TPYAA - - i - 10
CTOMMOCTB YCIIyT - - i - 10
Br100ps! 1 corponornaeckue I R U I 1 )
OIIPOCHI
IIpocreiimue 3amayn Ha Mpo- 5 3] -|-]|- ) 4
IICHTHI
KombOuHaTOpHKa 2 | - | 1]-]|- - 1
BepostHOCTh COOBITHS - - - 3] - 1 5
[IponopronansHOE eIeHne I 2 N ) )
BCJIIMYMHBI
[IponieHTHOE H3MEHEHHE BEIHU- 115 - N ) )
YUHBI
HpOI_IeHTI)I U COOTHOLICHUA MC-
KIY -1 914 ]-12 - -
BCJIIMYMHAMU
Dopmyria CII0KHBIX MPOLIEHTOB -1 2] -13]3 - 36
3agaun Ha ONTUMH3AIHIO - - - -] - - 10

W3 npuBeneHHOM TaOMUIIBI BUAHO, YTO HE BCE 33]a4, BXOAAIINE B
UTOTOBYIO aTTECTAIMIO, M3Y4alOTCS Ha ypoKax MaTeMaTHkH B 5-11 kiaccax,
U3 9ero ciexyeT HeoOXOIUMOCTh OoJiee TIIyOOKOTO M JETaabHOTO MX pac-
CMOTpEHUS Ha (paKyITbTATUBHBIX U KPY)KKOBBIX 3aHATHSX.

Jlutepartypa
1.1. B. Smenko. ET'D. Marematuka. [IpodnibHBINA YpOBEHB: THITOBBIE
9K3aMEHAIlMOHHbIE BapuaHThl: 36 BapuantoB. — M.: M3narensctBo «Ha-
UoHaNEHOE 00pazoBanuey, 2017. — 256 c. — (ET'D. ®UIIHA - mkone).
2.1. U. 3ybapesa, A.I'. Mopakosuu. MartemaTnka. 5 kiacc: y4e0. s
ydamuxcs oOmieo0pa3osar. ydpexaenuid — l4-e usnm., ucmp. W JOM. —
M.:Muemosuna, 2013 — 270c.
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3.1. N. 3ybapera, A.I'. MopakoBud. MaTtematuka. 6 kiacc: y4ue0. s
ydammxcsi 00meodpa3oBar. yupexxaeHuid — 8-e uzg., crep. — M. : MHemo-
3uHa, 209 — 264c.

411. U. 3ybapesa, A.I'. MopakoBud. Maremaruka. 7 xiacc. B 2 9. .2,
3amavyHuK U1 YIanxcsl 00meo0pa3oBaTeNbHBIX yUpexaeHnn — 17-e u3m.,
crep. — M. : MuEemo3uHa, 2013 — 271c.

5.A.T. Mopakosuu, JI. A. AnekcanapoBa. Anreopa. 8§ kmacc. B 2 u.
Y.2. 3amayHuK AJsl ydaumxcs o0IeoOpa3oBaTenbHbIX yupekaeHnid — 12-e
u3f., ucnp. u gon. — M. : MHemo3uHa, 2010 — 271c.

6.A.I'. Mopakosuy, JI. A. AnekcanapoBa. Anrebpa. 9 kiacc. B 2 u.
Y.2. 3amauHuK AJs ydanmxcs o0meoOpa3oBaTeNbHbIX yupekaeHnid — 12-e
u3f., ucnp. — M. : MuemosuHa, 2010 — 223c.

7.A.T. Mopnkosuy, JI. O. [leanmeBa. Anredpa U Hadana MaTeMaTHie-
ckoro aHanmm3a. 10-11 xraccer. B 2 4. U.2. 3agayHuk s yqammxcs o01e-
00pa3oBaTeNpHBIX YUpekaeHnl (0a30BbIi ypoBeHb) — 12-¢ m3., crep. — M.
: Muemo3sunna, 2013 — 271c.

BaiioarbipoB A.P., Anexcanapos H./I.

b® baml'V, r. bupck, Pb

Anexcanopos H . k.¢p.-m.n. unen- xopp.MAHIIO
bsanek2010@mail.ru

UCCJIEJOBAHUE TPEXMEPHOW C®EPHI B %+

AnHoTauus. B nanHoii pabote paccMoTpeHa TpexMepHas cdepa B ue-
TBIPEXMEPHOM MPOCTPAHCTRBE.
TpexmepHas cdepa mapameTpuzyercst CIeAyOIM 00pa3oM:

x' =cosu'sinu?,
x? =sinu*sinu?,
x* =sinu®cosu?,
x* = cosu®cosu’.
3arumem BEKTOPHO-TapaMETPHUICCKOM BUJIC:
F(u',u?,u®) =sinu’e, (u*) + cosu’e,, (u®),
i,
T

2

20e é,(u") = cosu'i, +sinu'i,, €, (u®) =sinu’i; + cosu®

u',u?,u®—KpHBOIUHENHbIE KOOPAMHATHI U < |yt < o — K <u’<
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YacTHbIe IPOM3BOIHBIC T, T, F, BBIYMCIISIOTCS CIIEAYIOLIMM 00pasoM:
B
nL=—=sinu"-g,(u)"

1 aul 12
. or ~ . :
I, =—— =cosu’ &, (u") —sinu’g,, (u%)
ou
= aF _ 3 27 - 3 27
F, =— = cosu’ cosu‘i, —sinu’ cosu®i, -
u

KoaddumneHTs! mepBoii KBaApaTHIHOM (HOPMBL:
Gy =sin*u?s 9;, =0, =0, g,=0;, =0,
2,2
9, =19, =05, =005 =C0s"U".

IMepBas kBaapaTuyHas hopma MPUMET BUI:
@, =sin*u’(du®)® +(du®)? +cos® u?(du®)*.

BbruncianM eiMHUYHBIN HOPMAJIBHBINA BEKTODP fF — N ..
7
IN|
L L, Iy Iy
~ —sinu'sinu® cosu'sinu® 0 0 B

N =[5, E]=

[N)

cosu*cosu® sinu‘cosu® —sinu®sinu® —sinu®cosu®

0 0 cosu’cosu®  cosu®sinu®
= (cosu'sin?u?cosu?)i, + (sinu'sin®u®cosu?)i, +
+ (sinu® cos?u’sinu®)i, + (sinu? cos? u’ cosu®)i,,

fi = (cosu'sinu?)i, + (sinu'sinu®)i, + (cosu?sinu®)i, + (cosu® cosu®)i,.

Haiinem BTOpBIE IPOU3BOHBIE:
r, =-sinu’6(u'), ¥, =cosu’g(u*), i, =0, Iy, =0,
r,, = cosu’g(u'), r,, = —sinu’€(u") —cosu®(sinu®, + cosui,),
r,, = —sinu?(cosu’i, —sinu’i,), T, =sinu®(sinu®, —cosu®y),
s 2 . 37 37
I; =Ccosu”(—sinu’i, —cosusi,) -
Bropas xBasparinuHas popMa npuMeT BUIL:
_ 2,2 1\2 2\2 2.,2 332
@, =—(sin“u“(du”)” + (du®)“ +cos“u“(du”)).
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JlanpHeWmre BBIYUCICHUS OyIyT TPEJCTABJICHBI B BBITYCKHOW KBa-

TUQUKAIMOHHOI padoTe.
Jlutepartypa

1.Anexcanzapos H.JI. Jlekmuu 1mo TeH30pHOMY HCYHCICHHUIO. - bupck:
B® baml'Vy, 2013. - 240c.

2.Pamesckmii II.K. Kypc nmuddepennmansaoit reomerpun. -M.:
T'UTTIL, 1950. - 664c.

3.Pozendensn b.A. MHoromepHsie npoctpancTsa. -M.: Hayka, 1966. -
648c.

Baiioonanna O.C., Bponnukosa J.11.
b® baml'V, r.bupck,Pb

bpounuxosa 3.11., x.n.H.
olga.bayboldina.94@mail.ru

HCITIOJIb30BAHHUE OITIOPHBIX KOHCIIEKTOB B IPAKTHUKE
OBYYEHUSA MATEMATHUKE OCHOBHOM IIKOJIBI

Wnes ucmionb30BaHMs OMOPHBIX KOHCIIEKTOB  BO3HHKIA emie B 60-e
TOJBI TPOIUIOTO CTONETHS B 3apyOeKHOW MIKOJE W HAIIa OTPaKeHHE B
IIKOJIbHBIX yyeOHMKaX. [lepBoHaYaIbHO OMOPHBIE KOHCIIEKTHI MOHUMAIINCH
KaK TaOJIMIIBI M 3aTIOMHHAINCH OCHOBHBIC CBEACHUS IO MpeaAMETy. B KoHIle
pa3enoB YYeOHHKOB 0 €CTECTBEHHO-MAaTEMAaTHUCCKUM JAUCIUILUTHHAM ObI-
JIM TIOMEIIEHBI CXEMBI, OTpaXKaBIlIUE COACPNKAHHE M3YUYEHHOTO MaTepuana.
Bcenen 3a 3TuM Takue ke CXEMbI Hadalld IOSBIISATHCS B METOAUYECKHUX I10-
cobusx mo uctopun. ConmepkaHue yIeOHBIX TeM B HUX OTPaKaIoch B (op-
Me 3pHUTENBHBIX 00Pa30B U YCIOBHBIX CHMBOJIOB B BUIE KIIACCHOH JTOCKH CO
cXeMaMHU, YepTeKaMU U 3aIHCIMHU, KOTOPhIe YIUTENb JTOJKEH OBLIT BOCCO3-
naBath mpu oOwsicHeHuU». [1, C.56] Tak mocTermeHHO pa3BHBalach HICS
00y4YeHHS Ha OCHOBE KOMITAaKTHBIX OTIOPHBIX CUTHAJIOB.

B Poccun moHsTHE OMOPHOTO KOHCIIEKTa IMPOYHO BOIUIO B MENATOTH-
YECKYIO JIUTEPaTypy, HAaUMHas ¢ paboT JOHEIKOTo yuuTensi-HoBatopa B.D.
ITaranosa. [2, C.38] O6o3HaueHuUs1 - CUMBOJIBI BcerJa ObUIM HEOOXOIUMBI
JUIS Tiepeladd ombiTa ydeHus. Vcmoib30BaHME CHENHMAIbHBIX 3HAYKOB B
TOYHBIX HAyKaX CUUTAJOChH JIEJIOM OOBIYHBIM, HO, KOrja MeToaucT B.D.
ITaranoB, mMpeasioxKUB CBOHW OIOPHBIE CUTHAIBI, MOMBITAJICS pacmpocTpa-
HUTH cPepy X NPUMEHEHUs Ha JAPYTUe IMKOJIbHBIC JUCIUILINHBI, PEaKIIHs
mocJeIoBajia BecbMa HeOJHO3HAvHAas. M 1eo He TOJIBKO B TOM, 4TO padoTte
C ONOpPHBIMHU KOHCIIEKTaMU OH MpHJIal KAUeCTBEHHO HOBOE COJEpPKaHUE.
[pemnosxxeHHBIN UM crIoco0 pabOTHI ¢ OMOPHBIMHU KOHCIIEKTAMH OBLI Mpe-
cTaBlicH (BOJIBHO UM HEBOJBHO) KaK Ype3BBIYAHO 3(P(PEKTUBHBINA U yHU-
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BepCaIbHBIN yueOHbIH MeToa. O0s3aTenbHbI HAOOp Oomnepamnuii B CTPOTOn
MOCJICIOBATEILHOCTH CTAHOBHWJICS TJIABHBIM YCIIOBHEM ycriexa. [lepedeHs
HEOOXOIMMBIX JeHcTBHUi OBLT pocT 1 moHsTeH. [3, C.150]

OnopHbIe KOHCTIEKTHI - 3TO 0000IIEHHBIE U IPEIETBHO CKAThIE TeOpe-
THYECKHE CBEJCHUS, OOBIYHO B BUJIE MOJIENH, (DOPMYIIBI, TAOIHIBI U CXEMBI.
OnopHbIe KOHCIEKTH XOPOIIo 0000MIaloT MaTepHual, IPUBOISA €r0 B CHUCTE-
MY, BCKPBIBAIOT MPUYMHHO-CJICCTBEHHBIC CBSI3U MEXIy MOHATHSIMHU, MPH-
JIAaf0T HAaMIAHOCTh M3NoxeHuto. [Ipu Takol ¢opme oOydeHHs B OOnbLIeH
Mepe paboTaeT 3puTeNbHas mamsTh. BMecTe ¢ TeM KOHCIEKTHI HOBBILIAIOT
MPOYHOCTh 3aIIOMUHAHMS, SKOHOMSAT BpeMsl M3y4eHHs, 00JIeryaroT mpolecc
YCBOCHUs 3HaHMH. Bce 310 crocoOCcTByeT pocTy KauecTBa 3HaHW, oOuer-
YaeT CaMOINPOBEPKY U B3aUMOIIPOBEPKY U3y4EHHOTO. B ONOPHBIX KOHCIIEK-
Tax 3a()MKCHPOBAHO BCE INIABHOE, YTO JOJDKHBI YCBOUTH ydalllecs IO JaH-
HOH TeMe W JAI0TCS TOJBKO ONpEJeNeHNus, IIpaBmia U (GOpMyIIl, a BTOPO-
CTEIICHHBIC BOTIPOCHI OITYCKAIOTCS.

Takum 00pa3oM, ONMOPHBIE KOHCIEKTHI CIyXKaT HOCOOHEeM, ITOMOTalo-
UM B KOPOTKHH MPOMEXYTOK BPEMEHHM PAacCMOTPETh JOCTATOYHO OOJIb-
IO Marepualn mo JucuuIuiinee. [Ipu 3ToOM OmopHbIE KOHCHEKTHI HE 3aMe-
HSIOT IPYTUX METOJIOB M3JIOKEHHUS MaTepHana.

Bo Bpemsi mpakTuku ObUI MOJATOTOBIEH M IPUMEHEH CIeTyIOMINH
OTIOPHBIA KOHCIIEKT MO0 MaTeMaTHKe B § Kiacce IpU U3ydyeHUH TeMbl «Pe-
LICHUE KBaJIpaTHBIX YPABHCHUID

OnopHbIi KOHCIIEKT
Pewienne kBagpaTHBIX ypaBHEHUI: ax’ + bx+c= O,rnea+0
1. Haiinem muckpumusant (D) ypaBHenust o popmyre D =b® —
4ac
2. OmpenenyM KOJIMYECTBO KOPHEH YpaBHEHHUS B 3aBUCHMOCTH OT

3HAYCHMs TUCKpUMHHaHTa D

a)D>0, X, = —a: -n‘;l’ Xo = —al"— ~D

L a ia

6)D=0,x=—

B)D<0, xopHel HeT

OOyyaromiyecsi 3alKChIBAIOT ATOT aJTOPUTM B BHUJIIE OIOPHOIO
KOHCIIEKTa. B X0/1€ MOATOTOBKY K CIEAYIOIIEMY YPOKY, OHU 3allOMUHAIOT
IIPEIJIOKEHHBI ONOPHBIM KOHCIEKT. Bo BpeMsl akTyalnu3aluu 3HAHUH
HEKOTOPbIE YUYEHUKU BOCCTAHABIMBAIOT JTOT OIOPHBIA KOHCIEKT U
MPOM3BOJAT €r0 3aliCh Ha KIIACCHOM JOCKE W B TETPaisX. JTH OTBETHI
MIPOBEPSIOTCS (PPOHTAIBHO, a HEKOTOPhIE M3 HUX-MHINBHIyaJbHO. B Xome
penieHust 00ydJaromux 3a1a4d A€TH IIOCTOSHHO BO3BPAINAIOTCS K OHOPHBIM
KOHCIICKTaM.
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Jluteparypa
1.Bszemckuii E.E., Ctpenosa O.1O. Kak cerogns mpemnogaBaTb UCTO-
puro B mxose. M.: [Ipocsemenwne, 2010-110 c.
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mkon r. Jlonernka. M.: ITegaroruka, 2000. -134 c.
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Baiirazos C.II.
B® bawl'V, r. bupck, Pb
shaigazov@mail.ru

O HEOIIPEJAEJIEHHOCTHA 9
0

OZ[HI/IM W3 BOXKHCHIIINX MTOHSITHI TCOPUHN NPEACIIOB ABJIAIOTCA TaK Ha3bIBac-
MBbIC HCOIIPEACIICHHOCTH, OIHOH M3 KOTOPBIX SABJIACTCA HCONPCACICHHOCTH

0 Y
— . OcoOBlit mHTEpEC 3Ta HEOIPENEICHHOCTh NPHOOPETaeT, KOrja CpaBHU-
0

BAIOTCs JBE OECKOHEYHO — Mallble NP YCIOBUM X —> X, (QyHKIMH oxHOrO
a a
nopsaka O, ((X—XO) ) u o, ((X—XO) ), rae a - HNOpsnoK ManocT. M3

TEOPHUH MPECIIOB U3BECTHO, YTO
0, (( X—% )" )
lim——— =k, 0O<k<oo, (D)
%, ((x—xo)“)
k - mpousBossHOE urci0. B nanpHeiiem OyaeM paccMaTpuBarh Cirydai
a=1.
MHorue ¢opMyJsl B MaTeMaTHKe cojiepxart apobu. EctectBeHHO, uTO BCE
9TH (HOPMYIBI UMEIOT MECTO MPH YCIOBHH, YTO 3HAMEHATENH ApoOeit oT-
sl ot 0. Yto Oyzer, ecu 3HaMeHate b Oyaet paBeH 0? OOBIYHO B 3TOM
citydae 3amvcaHHas (opMylia CIMTAeTCs HEBEPHOM U BHIBOAMTCS €€ aHaJoT
IIPU JIOTIOJTHUTENBHBIX NpeAnonokeHusax. OHaKo MOXKHO MOCTyNaTh MHa-
ye. Ha aToT Apyroii myTh HaTaIKKUBAET OIBIT HCIOJIB30BaHUs paBeHCTBa (1).
OTOT ONBIT MOKHO CHOPMYIMPOBATH B BHJIE OJHOI'O NPEIUIOKEHHS, KOTO-
poe MBI HAa30BEM YTBEPKACHHEM: ymooOwbl Gopmyna, cooepicawyas opodw
umena cmMelci 8 cayuae, koz0a 3Hameramensv paset 0, HeodX00uUMo u doc-
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mamouno, umodwvl u yucaumenv owin pagen 0. [lpu smom opobwv pasua, 60-
00we 20680psi, NPOU3BOILHOU NOCHOSHHOU, MO eChlb

. 0 X—=X
lim u =C, 20e C — npouseo1bHas NOCMOSIHHAS.
X% 0, (X — X, )
B KkayecTBe WIUTIOCTpPAIMU KCIONB30BAHUS 3TOTO YTBEPKIAECHHS PACCMOT-
PHUM HECKOJIBKO OPMYJI U3 Pa3IMUHBIX Pa3/esioB BBICIIEH MaTEMATHKH.

I. PaccmoTpum KpuByto moBepxuocts Z = f (X, y). YpaBHeHHE HOPMAIH K
3TOH MOBEPXHOCTH B TOUKE (XO, Yo ZO) MOXKHO 3aIIHCaTh B BHJC

X=Xy _ Y=Y =Z_Zo

Z;(meo) Z;(meo) -1
B o100 hopmysie nomaraiot, uto Z)(Xy, Y, ) #0, 2z, (X, Y, ) # 0. Ommaxo,

OHa OyZIeT onpeAeNaTh HOpMallb JaXXe B TOM Cllydae, KOora, HarpuMep,

Z; (XO, yo) =0. Kak CICAYyeT U3 HALICTO YTBEPXKACHU:A, JJIs 3TOr0 HAJ0 I10-
JOXKUTh X = X, . ClleloBaTesIbHO, HOpMaJlb B TAKOM clly4yae OyaeT ompese-
JISIThCSI PaBEHCTBAMU

Y=Y — -1,

Z; (Xo’ YO) -1

! P —_—
Ecnu k Tomy ke u Z, (X9, ¥o) =0, To Hamo monoxuts Takke u y = Y,. To-

X=X

0!

T1a HOpMaJib 6yz[eT OIMPCALCIIATHCA PAaBCHCTBAMU

X=Xy, Y=Y, Z—Z,=COnst,To ecTsb Z— mobdoe.
Bupouem, 3Tr ke HOpPMYITBI TOTyJarOTCsI, €CITH HCIIOIB30BaTh TapaMeTPH-
4ecKyro (opMy 3aTaHUS HOPMaIH K KPHBOH IIOBEPXHOCTH:

—_ ! — ! J—
X=X+Z, (X Yo )t.  Y=Yo+Z) (X Yo)t. Z-Z,=—t.
BCC CKA3aHHOEC OCTACTCA BepHLIM " aJis KaCﬁTeJ’IBHOﬁ HpHMOﬁ K HpOCTpaH-
CTBCHHOﬁ KpI/IBOI>'I, u AJjis KacaTGHBHOfI IIJIOCKOCTH K KpPIBOﬁ HOBerHOCTI/I,

3aJ1aHHO B HESBHOM BHJIE U T.JI.
1. PaccMoTpuM cucTeMy JTMHEWHBIX YpaBHEHHH

ayX +8,% +...+a,x, =b, i=12,...m;m<n (2)
B ciaydae M <N 3amuineM e¢ B BUAC
a X +a,x, +...+8,x, =B, i=12...,m (3)
rne BI =b| 8 maXnia T B X~ T & X,

ITo ¢popmynam Kpamepa Haiinem
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A
x =—,1=12....,m, 4
A (4)

rae A; - BCIOMOTaTeIbHBIC ONPEACIUTENH, MOTYJaloMIHECS U3 TIaBHOTO
ompeenuTeNsi A 3aMeHOM | - cToJ0la CTOJOIOM «CBOOOJHBIX UICHOBY.
U3 dpopmyn (4) cpasy cneayer teopema: ecaiu A #0, mo cucmema (2) npu
M=n u cucmema (3) npu M<N umeem eduncmeennoe pewerue. EMAHCT-
BEHHOE B TOM CMBICJIE, YTO OJHO3HAYHO BBIPAXKAIOT I'JIaBHBIE IIEPEMEHHEIE

Xy Xpy.0 0y X, GEPE3 CBOOOAHEIE TIEPEMEHHBIE X, Xszs-+ o X Ecim ke

m+1?
A =0, To popmyunsl (4) Tepstor cMbici. Kak U3BECTHO, B 9TOM cilydae HaJI0
HEKOTOPBIE TJIABHBIE M CBOOOAHBIC INIEPEMEHHBIC MOMEHSATH POJSIMH, TaK
9YTOOBI TTIABHBIN ONIPECTIUTENF BHOBD IOTyUYCHHONW CHCTEMbI OBIT OBI OTIIH-
yeH oT 0. Ho MoxHO mocTynuth uHade. CorjgacHO HalleMy YTBEP:KICHHUIO
Hago npu A =0 moIoKUTH

A =0,i=12,...,m (5)
[Tpu BBIOTHEHUH ATHX yCIIOBUH cucTeMa (2) OyAeT UMEeTh MHOKECTBO pe-
meHni. YToOBI HAMTH 3TH pelICHHs, HAI0 PEIIUTh CUCTEMY YpaBHEHHH (5).
PaccMoTpuM B KadecTBe IpHIMEPA CHCTEMY

2X 4+ X, — X3 +3X, —2X; —3X; = 2,
2X + X, =Xy — X, + 2% + X, =1,
X X, =Xy + X, + X+ X =1,

3amnmiiem ee B BUIC

2%, + X, — %, =B, B,=2-3X, + 2%, + 3X,;
2X + X, — X, = B,, B,=1+X, —2%, — X;;
X + X, —X; =B, B, =1-X, =X — X,.

Haiinem A=0, A, =0, A,=B,-B,,A, =B, —B,.

IMoatomy nonoxum A, =A, =0. U3 ypaBuenus B, — B, =0 Haiinem, uto

Xg = _Z + X, —X;. Torma B cucreMe ocTaHyTCs 2 ypaBHEHHS
5
2% 4+ X, — X, ZZ_XS

5
X + X, — X, :Z_2X4'

HaHpaIHI/IBaCTCﬂ BI)I60p X1 u X2 B Ka4€CTBE I'JIaBHBIX IICPEMEHHBIX. Ho MBI,
mpoaonKasa UIacro aHHOU CTaTbH, OTY CUCTEMY 3allUIIEM B BUJIC
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5
xz—x3=Z—2x1—x5
5
X, = Xg =Z—x1—2x4.

I'naBHBII onpenenuTens 3Toi cuctemsl paseH 0. [IpupaBHuBas k 0 BcrioMmo-
raTejbHbIE ONPENEIUTENH, IOTYUUM X, = 2X, —X;. Torna u3 oIHoro oc-

. 5
TABLIEr0Csl ypABHEHHUS CUCTEMBI HAlEM X, = 2 + X, —4X, +X;. Utak, pe-

MEHUEC CUCTEMBI IIPUMET BU

5 1
X = 2X =K X =X A K X =X

[IpuBencHHBIC MPUMEPHI BPST M BBI3OBYT JKEJIaHHE B PACCMOTPCHHBIX
Clly4asix HCIHOJIBb30BaTh CPOPMYJIMPOBAHHOE YTBEPXKICHHE HA MPAKTHKE.
Ho, BO3MOXHO, 3TO CBi3aHO TOJBKO C MPUBBIYKOH. A BOT B CIEIYIOIIEM
npumepe 0e3 cHOpMYIUPOBAHHOTO HAMH YTBEPXKACHHUS OUYCHb TPY/IHO
OOOWTHCE.

I11. PaccMOTpUM MHTErpaibHOE YPABHEHUE C CHMMETPUYHBIM SIPOM

b
y(X) = f(x)mj K (x,t)y(t)dt (6)
1 COOTBETCTBYIOLICC EMY OJHOPOAHOC YPABHCHUC

y(x) =1 j K (x,t)y(t)dt . @)

Just mpoctotel Oymem cuntath sapo K (X,t) JIEHCTBUTETFHON (DYHKIIUCH.

Kak u3BecTHO, B crity Teopembl ['unbbepra - LlIMunra pemesue 3toro
ypaBHEHHS AaeTcs GopMyIoit

y() = f(x)mz ot ‘;) ®)

n
rae A, - xapakrepuctuaeckoe uncno sapa K(x,t), ¢, (X) - co6ereennbre

(hyHKIIMM M COOTBETCTBYIOIIHE, a
b
j f (%), (X)dx .

®opmymna (8) maer permenne ypaBHeHus (6) npu yciosuun A # A, (10

€CTh IIPH HE XapaKTEPUCTUUECKHUX 3HAUEHUIX A ). 3aMETHM cpasy, 4To U3
Buaa Gopmynsl (4) BeITekaeT 1 - asg Teopema OpearosbMa: npu He Xxapax-
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mepucmuueckom snauenuu A ypaenenue (6) umeem eouncmeentnoe peute-
Hue, a ypasHerue (1) umeem monbko MpusUALbHOE peuleHue.

Ecin A coBmazaer ¢ OXHMM M3 XapaKTepUCTHYESCKHUX Yncer siapa K (X, t) ,
HaIlpUMep, ¢ YUCIoM A, , To dopmyia (8) TepseT cMbICi. 11 IPOCTOTHL
OyleM CUUTaTh, YTO KAKAOMY XapaKTEpUCTHIECKOMY YHCIIy A, OTBedaeT

onHa ¢pyHKIHSA @, (X) . Torna dopmyry (8) MOXKHO 3amicaTh B BHAE

y(X)—f(x)+,12 nV’n(;) Zfﬁkcok_(:), o

n¢k
W3 Hamiero jxe yTBEpXKACHHUS CIEIyeT, 4yTo 3Ta ¢opmyia OYIyT HMETh
cMbich ipu A = A, , ecnu nonoxuts f, =0. D10 ycnoue cpasy gaet Bo3-

MOYKHOCTb BBISICHHTH YCIOBHE Pa3pelIMMOCTH ypaBHeHus (6): dus paspe-
wumocmu ypasvenus (6) npu xapakmepucmuieckom yucie A Heobdxooumo
u docmamouno, umoobwi c806oomwill unen f(X) Ovur opmoconanen ecem

cobCcmeenHbIM QYHKYUAM @, A0pa K(X,t), Mo ecmb BbLINOHANUCL PABEH-

cmea

f(X)g(x)dx=0, k=12,.,n

Q —— T

CornacHo YTBCPIKACHUS, MbI ,I[pO6I> JAOJDKHBI 3aMCHUTD IIPO-

n3BonbHOM noctosiHHoi C. Tak kak AC ecThb Bce pPaBHO HPOU3BOJIBbHAS
TIOCTOSIHHAS, TO pEeIlIeHNe ypaBHEHHA(0) IPUMET BHI

¥ = 109+ 23 220 1. (),

n=1 n
n=k

Takum 00pazoM, MBI IPUXOIUM KO 2 - oi Teopeme Dpenromsma: npu xa-
paxmepucmuyeckom 3navenuu A =4, ypaenenue (6) umeem nemynesoe

pewenue @, (X), a ypasnenue (T) umeem 6eckoneunoe MHO*CECMEO peuie-
HUll, eciu moavko evinoansemcs yeaogue f, =0.

B 3TOM BOmpOCE TPYAHO NEPEOIICHUTH 3HAUCHNE HAIIETO YTBEP)KICHHUS.
Jluteparypa
1. Kpacro M.JI. UnTterpansueie ypaBHeHusa. — M., Hayka, 1975 —
304c.
2. ITucemennsrit T.M. KoHcIiekT IeKIuii 1o BEICIIIEH MaTeMaTHKe:
MIOJHEIH Kypc. -4-e u3a. M.: Alipuc-npecc, 2006.-608 c.
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PSIJ] TEHJIOPA M ETO IPUMEHEHUE

Ha ceropusmununii nens psag Telnopa 3aHUMAET OJHO U3 MEPBBIX MECT
MpU pelIeHUH CIIOKHBIX 3a1a4 Ha npaktuke. [Ipu momomu psga Teitnopa
MPOU3BOJAT BHIYUCICHUSI UHTETPAJIOB, KOTOPhIE HE BBIPAXKAIOTCA C MOMO-
IIBI0 3JIEMEHTAPHBIX (DYHKIUI, MPOU3BOIAT MHTerpupoBanue auddepeH-
nManbHbIX ypaBHeHui. IIpu momomm psgoB Teitopa MOXHO COCTaBUTH
TaONUIBl JIOTapuPMOB U TPUTOHOMETPHYECKUX (YHKIHHA, TPENCTaBIATh
(YHKIMH, KOTOpPBhIC XapaKTEPU3YIOT CIOXKHBIC SBJICHUS, B BUAC CYMMBI
MPOCTHIX TAPMOHUYECKHX KojeOaHmil. TakuM oOpa3oM, yMEHHE pacKiIabl-
BaTh (yHKIWMH B psg Telnopa sBIsSETCS BaXXKHBIM HPEUMYIIECTBOM MpH
PELICHUH CIIOKHBIX 3a/ad.

Hanum cHavana ompeneneuue. Ilycts Qynkuus f(X) nuddepeniu-

pyeMa OECKOHEYHOE YHCIO Pa3 B OKPECTHOCTH TOUKH X, . CTeneHHOi psn

BUIaCy +C (X—X,) +C(X—X,)* 4. +C, (X—%,)" +...
(n)
rae C, Z%, n=0,12,...; f(o)(XO): f(X,), Ha3bIBaeTCA PAAOM

Tetinopa mns 3aganHol dynkuuu f(X) B oxkpecTHOCTH TOUKH X, [1].

PaccmoTtpuM npumenenue psina Teilnopa st TpHOIHKEHHOTO BBIYHC-
JIeHUs 3HAUCHU I DYHKIIUH U OMPEICICHHOTO HHTErpaa.
1. Berauciuts Sin(0.8) ¢ rounocteio € = 0.001.
Pewenue. Paznoxum dpyukiuo Sin(x) B psin Teitnopa, mony4nm:
: X x* x X
sin(X) =X——+———+——...
31 51 719l
Torna noncrasus BMecto X 3HadeHue 0.8 momyunm:

3 5 7
sin(0.8) —0.8— 28", 08 08
a e 7

ITo cnenctBuro W3 mpu3Haka JIeiiOHMUIIA OCTATOK YUCIIOBOTO 3HAKOYE-
PEeAYIOUIETOCs psifia OIIEHUBAETCS MOJYJIEM MEPBOTO OTOPOMIEHHOTO YJIeHa,

(0.8)n+1
n+11!’

TOTIa | R, | <
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JU1st moCcTIKEHHS 3aJaHHOW TOYHOCTH, U3 3TOI'0 HEPaBEHCTBA HAXOJHM,
yro N = 6. Toraa 3Ha4yeHue UCKOMOI QyHKIUK OyIET PaBHO:

3 5
sin(0.8) = 0.8—% + % ~0.717398 ~ 0.717

Tounoe 3Hauenue Sin(0.8) =0.71735609089952276163 ~ 0.717
1

2
1-cos x
2. Beraucnuth 5
X
0
Pewenue: Paznoxum ¢pyHkiuio CoSX B psx Teitnopa, momydanm:
2 4 6 2n
X* X
CoSX=1——+-—-——+..+(-)"
204 06 2n)!
IToacraBuB mosydeHHOE Pa3IOKEHHE B MOJUHTETPANBHYIO (QyHKIHIO,
TOTYYUM:

dx ¢ Tounoctsro mo 0.0001.

+...

1 1 x2 x4 x5 1
21— cos 2l =t 1 x® Xt
e ol R
R 0 X 0 ’

1

21 x3 x>

1 x* x°
=l X——F——| ==t ———...®
27 43 65 |22 413.2° 615.2°

~ 0.25-0.0017 + 0.00000868 ...
[omy4yeHHBI P 3HAKOUCPEAYIOMIMUCS W TPETHHA WieH psima (moj-
yepkHyTHIA) MeHbIIe 0,0001, ero MOKHO He YYHTHIBaTh. Torma 3HadcHHE
1

2
HHTErpaja paBHo: Il_ C(2)S X dx ~0.25-0.0017 = 0.2483

X

0

Taxum ob6paszom, pan Telnopa nMeeT MHUPOKOE MPHUMEHEHNE Ha MpPaK-
THKE, U BIIaJICHNE OCHOBAMH PAa3lIOXKEHHs (QYHKIMH IO CTETIEHSIM Ha CEero-
JTHSIIHUA J1€Hb SBJSIETCS TapaHTHEH pELICHHS CIOXHBIX MPAKTHYECKHX
3a[a4 ¥ MMOTyYeHHs KEJIaeMOTo pe3ybTara.

Jlutrepartypa

1. Adpennukosa H. I'., Omensuenko M. H. Maremarndeckuii aHayms.
IIpumeps! u 3agaun Y.2. M.: BYHIT BBC «BBA um. npod. H.E. Xykos-
ckoro u FO.A. I'arapuna», 2010. — 321 c.
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3AKOH PACHPEJEJIEHU S ITYACCOHA. ®YHKIHAA
HAJEKHOCTH

Teopust HAICKHOCTH SIBISICTCS OCHOBOM MH)KCHEPHOU MPAKTHKH B 00-
JIACTH HAAEKHOCTH TEXHUYECKUX u3aenuil. HanéxHocTh — CBOWCTBO 00B-
€KTa COXPAHATh BO BPEMCHH B YCTAaHOBJICHHBIX IMpEJCNiaX 3HAYCHHUS BCEX
MapaMeTPOB, XapaKTCPU3YIOMIUX CIIOCOOHOCTh BBINIOJHATH TpPeOyeMbIe
(GYHKIMU B 3alaHHBIX PEKUMAX U YCJIOBUSX MPUMCHCHHUS, TEXHUYECKOTO
00CITy)KUBaHUsI, PEMOHTOB, XPaHCHHsI M TPAHCIIOPTHPOBKH. HamexHOCTh —
CIIO’KHBIN TIOKA3aTeNb, KOTOPBIA MOYKET BKIIFOUYATh TAKHE CBOWCTBA, KaK:

0e30TKa3HOCTh (CBOMCTBO HEMPEPHIBHO COXPAHATH padOTOCIIOCO0-
HOCTB IO HACTYIUICHHS MPEACITHFHOTO COCTOSHHS B TCUCHHE HEKOTOPOH Ha-
paboTkm);

*JIOJITOBEYHOCTH (CBOICTBO COXPaHATH pabOTOCTIOCOOHOCTH J0 HACTY-
TUICHUST TIPEICTHFHOTO COCTOSIHUS NPH YCTAaHOBJICHHOW CHCTEME TEXHUYE-
CKOT0 00CTYXMBaHUS U PEMOHTA);

‘PEMOHTOIPHUTOTHOCTh (CBOMCTBO B MPHCIOCOOJCHHOCTH K TPEAY-
MPEKICHUIO U OOHAPYIKCHHIO TIPUUMH BO3HUKHOBCHHSI OTKA30B, TIOBPEIK/IC-
HUH U MOAJCPKAHUIO M BOCCTAHOBJICHUIO PabOTOCIOCOOHOCTH MyTEM IMPO-
BEJICHUS PEMOHTOB M TEXHUYECKOTO 00CITYKIBAHHUA);

‘COXpaHIEeMOCTh (CBOWCTBO OOBEKTa HEMPEPHIBHO COXPAHATH IOKA3a-
Tenu 0€30TKa3HOCTH, OJITOBEYHOCTU M PEMOHTOIIPUTOJHOCTH B TEYCHUE U
MocJie XpaHEeHUs ¥ TPAaHCTIOPTUPOBKH)[1].

Pacnpenenernne [lyaccona mrpaet ocoOyr0 poyib B TEOPHH HAAEKHO-
CTH, TIOCKOJIEKY OHO OIIMCBHIBAE€T 3aKOHOMEPHOCTH IOSBICHUS CIYYaiHBIX
OTKAa30B B CJIOXHBIX cucTeMax [1]. DTOT 3aKoH HAmEN NIMPOKOE MPUMEHE-
HHUE TPU ONPEACICHUUA BEPOSITHOCTH IMOSIBIICHHS U BOCCTAHOBJICHHS OTKa-
30B. [TokaxxeM, 4To 3TO ACHCTBUTEIILHO TaK.

Paccmorpum Bpemst T MKy MOSBICHUSME JABYX MOCJICIOBATEIBHBIX
COOBITHII MPOCTEHIIIETO MyacCOHOBCKOTO MOTOKA C 3aJaHHOW MHTCHCHUBHO-
CTBIO A, T.€. A- CpeaHee YMCIIO OTKa30B B CAMHUILY BpeMeHH. IIpeamoio-
JKUM, 9TO B MOMEHT t, HACTYIIIO coObITHe A; motoka. [lycth t1=t, + t. Ec-
JIU XOTS1 OBI OZTHO COOBITHE TIOTOKA, CIEAYIOIIEe 32 COOBITHEM A1, TPOU30K-
JIET B WHTEpBAJiC, 3aKIFOYCHHOM BHYTpPH HMHTepBaia (t,, t;), Hampumep, B
uaTepBaie (ty, tp), To Bpems T MEKAy MOSBICHUSIMH ABYX MOCJIECI0BATEIb-
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HBIX COOBITHI OKa)KE€TCS MEHBIIUM t, T. €. oKaxkercs, yto T < t. Jimsa toro
9yT00BI HaliTh BeposTHOCTH P (T < t), mpuMem Bo BHHMaHHE, 9TO COOBITHS
— «BHYTpPH HHTEpBaia (t,,l;) HOSABMIOCH XOTs OBl OHO COOBITHE ITOTOKA» U
«BHYTpH HHTEpBaja (t,, 1;) He MOSBUIIOCH HU OJHOTO COOBITHS TOTOKa»—
MIPOTUBOIIOIOXKHBI (CyMMa HX BEPOSITHOCTEH paBHa eIUHHIIE). BeposiTHOCTH
HEMOSIBICHUST 32 BpeMsi t HM  OOHOTO  COOBITHSA  TOTOKa
[ At e’“]
PO=——=¢
0!

Y
HOCTh MPOTUBOMONIOKHOTO cobbitiss P T <t =1—e t uro orpezessier

. CnesoBaTesibHO, MHTEPECYIOIAs HAC BEPOST-

BEPOATHOCTH OTKa3a 3JICMCHTA 3a BpEMS MJIIMTCIIbHOCTBIO t [2]
Takum 06p3.30M, MOJYYHJIA, YTO 4aCTO NJIMTCIBHOCTh BPEMCHU 6e30T1-
Ka3HOM pa6OTLI 3JICMCHTA UMCCT MOKA3aTCJIIbHOC paclpeACICHUC, (I)yHKI_[I/Iﬂ

pacnpenenenus kotoporo F t =P T <t =1—e .

@DyHknMeil Hame:kHOCTH Rt HaswpBalOT (DYHKIMIO, OMpPEICIAIO-
LIYI0 BEPOSTHOCTh 0€30TKa3HON pabOoThl 3JEMEHTa 3a BPEMsl JUTUTEIBbHO-
creio t [1], mosTomy Rt =e ™.

IHpumep. ]JInuTeNbHOCT, BPEMEHH OC30TKAa3HOW pabOTHI 3JIEMEHTA
HMeeT MokasaTenbHoe pacnpeneneane F t =1—e *® (t > 0). Haiitu Ha-
JISKHOCTH pabOTHI 3JIEMEHTA 3a BpeMst JTuTeabHOCThIO t=100 vacos.

Pewenue. Tak xak Hage:xkHOCTh Rt ompenenser BeposTHOCTH Oe3-
OTKa3HOH PabOTHI AIEMEHTA 33 BpeMsl JUIMTEIbHOCTHIO t, a (QyHKIus pac-
npeaeneHus F t  ompeznesnsier BEpOSATHOCTh OTKasa dJIEMEHTa 3a BpeMs |,

to, moncraBuB t=100 B QyHKIMio HamexxHoctH R t =e’°*°5‘, MOJIy4YUM

HaJACXKHOCThb pa6OTI)I QJIEMCHTA, WJIN BEPOIATHOCTH TOI'0, 4YTO JJIEMCHT HE
OTKaXET 3a 9TO BPEMH:

Rt =e*™ F 100 =e *®'® =¢° =0,0067.

Jluteparypa
1.ITonoBko A.M., I'ypor C.B. OcHOBHI TeopuHM HaIE&KHOCTH. -
CII6.:BXB-Iletepoypr, 2006. 702 c.
2.buraea JI.A., JlatemoB .M. Teopus BeposTHOCTEH: YueOHOE TO-
cobue U CTYAEHTOB (H3MKO-MaTeMarnieckoro (akyibrera. - bupck:
bupck.roc.cou.-nexa.akan., 2011. 121 c.
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MATEMATHYECKASI MOJEJIb JUHAMMUWKH BJIA’KHOCTH B
3AMKHYTOM INPOCTPAHCTBE

Bce galie B IpOMBIIUIEHHOCTH, B IIpOIecce AESITEIbHOCTU PA3IMYHBIX
XO3SICTB BO3HMKAIOT BOIIPOCHI, KOTOPBIE CBSI3aHBI C YIPABICHUEM PEXKU-
MaMu paboOTBl ONpENeNeHHBIX O0BEKTOB. EcTecTBEHHO, pelieHHe TaKoro
poJa BOIPOCOB U 337a4 OCHOBAHO Ha pa3paboTKe U MPUMEHEHHH COOTBET-
CTBYIOILIUX MOJEJIeH, KOTOpBIE, B CBOIO O4Yepeib, ABISIOTCS JOBOJIBHO MPO-
CTBIMH B NpuUMeHeHHuH. IlapameTpsl Takux Mojenell ABIAIOTCA abCTpaKT-
HBIMH U HE OTPaKaroT (GU3HMUECKHE 3aKOHOMEPHOCTH IporueccoB [1]. Baxno
OTMETHUTH, YTO P UCIIOJIB30BAHNH TAKOTO POJA MaTeMaTHUECKUX MOJENeH
yZIaeTCs yCIENTHO BBIOPATh CTPYKTYpy M COOTBETCTBYIOIIHMII 3aKOH yIpaB-
JICHUs, HO HE BCETAa MMEETCS BO3MOXKHOCTH OOOCHOBAHHO OIPEICIHTh
peaNnCTHIEeCKUE OKA3aTeH KauecTBa YIIPaBICHHUS.

B nanHO# paboTe paccMOTpeHa MaTeMaTHIECKasi MOJETb YIPaBICHHS
mporeccaMi. B kadecTBe 3aMKHYTOrO NMPOCTPAHCTBAa pacCMOTpPEHa TEIlIH-
11a. B kagecTBe npoliecca ynpasieHUs BEICTYIIAeT YBIaKHEHHUE BO3TyXa.

Onupasch Ha JaHHbIE APYTHX HCCIeJOBaTeNell OTHOCUTEIBHO JUHA-
MUKH BJI2)KHOCTH BO3]lyXa, ObljIa OJIyueHa CIeIyIoIIas 3aBUCUMOCTb.
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Puc. 1. luraMuka BIaKHOCTH BO3AyXa B TEIUIUIIC B TCUCHUE OTHUX
cytok(%).

Ha puc. 1 npencraBien cyTo4HbIl Tpaduk H3MEHEHUS! OTHOCHTEIBHON
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BIIQYKHOCTH BO3/IyXa B TEIUIHIIC C arpOKYJIbTYpPaMH 3a HOSIOpb-JeKaOpb Me-
can 2015 roga. M3 pucyHka BUAHO, YTO OTHOCUTENBHOM BIAXXHOCTH BO3/Y-
Xa B TEIUIMIIE XapaKTepeH pazopoc 3HadeHni. Heo0XomumMo OTMETHTH, 9TO
BJIAXKHOCTH BO3JyXa MMEET 3HaUCHHE /IS PACTECHHH, KOTOPBIE HaXOMITCS B
termie. CaMbIM ONTHMAaJIBFHBIM 3HAYCHHEM BIIQXKHOCTH BO3IyXa SIBISCTCS
yposenb 50-60 %.

Hwxe mpezcraBieHbl rpaduKkd U3MCHEHHS OTHOCHUTEIBHOW BIAXKHO-
CTH BO3]lyXa, MOJYYEHHBIE B MPOLECCE peallu3alluid CXOXKeW MOJenu ApYy-
THMH UCCIIEAOBATEIAMU.
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Puc. 2. JlunaMyka BIaXXHOCTH BO3/1yXa B TEIUIMIIC B TEUEHUE OJTHUX
CYTOK, pe3yJIbTaT HaOJIIOACHHsS APYTOro UCCIe0BaTEIs.

Kak BHIHO M3 pHCyHKa 2 OTHOCHUTEIbHAs BIAKHOCTh BO3JyXa B TEIl-
JIUIAX MNOCTOSHHO cKadeT. MHOTHe HCCAENOBATENN CXOOATCA K TOMY, YTO
Ha 3HAQUYEHUE M MOBEACHUE BIIAXHOCTH BO3JyXa B TEIUIMLE OKa3bIBAIOT
BIIMSIHHE, KAK BBICOTA CAMOM TEIUIHIBI, TAK U PACTCHHUN, MaTepHal U3 KOTO-
poil u3roTopneHa remaua [2].

Jlenast BBIBOABI, MOXHO CKa3aTh, YTO HAa TEMIEpaTyPHO-BIaXKHOCTHBIN
PEXUM TEIUTUIIBI MOTYT OKa3bIBaTh BIMSHHUE OINpEeNeHHbIE BHEIIHNE (aK-
Topsl. IlapamMeTps! TEIUIHIBI B 3HAUUTENIFHON CTENEHH 3aBHUCAT, KaK OT Xa-
PaKTEepUCTHUK OKPY)KAIOIIEH Cpelsl, TaK U OT CTAIUM Pa3BUTUSA CAMHUX pac-
TEHUU, KOTOPbIE HAXOAATCS B HE.

Jlutepartypa

1.ITornomaper K. K. CocraBnenne u pemenune aupdepeHIHATEHBIX
YPaBHEHMH HHXEHEPHO-TEXHUUYECKUX 3afad. M.: Yunenrus. 2014. - 184 c.

2.516nouckuii A. A. Kypc teoperndeckoit Mmexanuky, 4.11.— M. 2012. —
214 c.
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®OPMHUPOBAHUE TO3HABATEJIBHOT'O HHTEPECA HA
YPOKAX AJITEBPBI B 10-11 KJTACCAX

A. ®pann roopui: «4ToOBI epeBapuTh 3HAHUS, HAO MOTJIOIIATh UX
C almeTUTOM». YBelnueHne o0beMa Harpy3Kd Ha ypokax aiureOpbl 3acTaB-
JISIeT Y4UTeNs MOPa3MBICIUTh O TOM, KaK BbI3BaTh Yy y4alllUXCs MHTEpec K
MpeIMETy U COXPAaHUTh aKTUBHOCTh y4YaIllUXCsS Ha MPOTSHXKEHUU BCETO ypo-
Ka.

C Touku 3penus M.M. be3pykux, mosHaHue — 3TO TBOPYECKHH Ipo-
I[ecC TOJyYCHHUS ¥ TIOCTOSSHHOTO OOHOBJICHUS 3HAHUH, HEOOXOANMBIX eJI0-
BEKY.

WHTepec MOXKHO TPAKTOBATh KaK SMOLHMOHAIBHOE COCTOSIHHUE, CBSA3aH-
HOE C OCYIIECTBJICHHEM ITO3HABATEIbHON IEATEILHOCTH M XapaKTepH3ylo-
meecs NOOYyIUTENbHOCTRIO 3TOM HEATeNbHOCTH. 3HauCHHWE HWHTEpeca, Ha
ypoKax aireOpsl, BEIUKO, TaK KaK OH MOOYXIAaeT ydyalluxcsl K OBJIaJCHHIO
3HAHUSAMH, IOMOTAET MIPE010JIeBaTh TPYAHOCTHU U MPEMATCTBUA B U3yUCHUH.

PaccMOTpeB MOHATHUS «ITO3HAHUE» U «HHTEPEC)», IPUXOIUM K BBIBOAY,
YTO CyTh IIO3HABATEIBHOIO MHTEpECa 3aK/II0YacTCs B LiEJICHAIIPABICHHOM
CTPEeMJICHHH YYaIUXCS K OBJAJICHUIO 3HAHWSIMH, B AKTUBHOM IIOMCKE HO-
BBIX CIIOCOOO0B yTriTyOIeHHs TIO3HAHNSI.

AnreOpa BaKHBIM KIIIOY K ITO3HAHUIO OKPY)KAIOIIET0 MUpa, OHAa BOC-
MUTBIBAET B YEJIOBEKE CIOCOOHOCTh MOHMMATh IMOCTABICHHYIO Iepesl HUM
3a7avqy, YMEHHE TPaBHIBHO M JIOTHYHO PACCY)KIATh U yCBAaMBATH HABBIKH
ITOPUTMUYECKOTO MBINUICHUS. M3ydas anreOpy, 4eloBeK YYUTCS MBIC-
JMTh, 0000IIAaTh U JIeNaTh BBIBOJIbI, AaHAIM3UPOBATH U IIPOBOJIUTH aHAJIOTHH.
Ha passurtue ¢popmMupoBaHus MO3HABATEIEHOTO UHTEPECA Y YUAIIUXCS HAH-
Ooree yCHEIIHO BIMAIOT TBOPYECKHE 3aJaHMSA, JOTMYECKHE MBIIUICHHUS,
paboThl MOMCKOBOTO U HCCIENOBATEIbCKOIO XapakTepa, AWAAKTHUECKHE
urpsl 1 ucnois3oBanue UKT.

Ha ypokax Ba)XKHO HCHOJB30BaTh 3aJaHUS TBOPUYECKOTO XapakTepa,
(hopMmupyronue y AeTeil mpuemMsl YMCTBEHHON AESTEIbHOCTH: aHAIN3, CHH-
Te3, KOHKpeTHu3anus U aHajaorus. OHH MO3BOJSIOT OPraHU30BaTh AEATENb-
HBIE CHTYalliM Ha ypOKax anreOpbl, KOTOPbIE CIIOCOOCTBYIOT XOpPOLIEMY
YCBOEHHIO MPOrpaMMHOI0 MaTepuaa.
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B kauectBe popmMHpOBaHMS MO3HABATEIBHOTO MHTEPECA MOXHO HC-
MI0JTb30BaTh yIeOHO-HUCCIIEI0BATENBCKIE 3a/IaHNs, B COJICPKAaHIH 3aJI05KCHO
TpeOOBaHNE WM MPEANHCaHNE YYalluMCsl PEIINTh MpobieMy, paboTa Hax
KOTOpOH MOApa3yMeBaeT NPHMEHEHHE OJHOTO WM HECKONBKHX METO/OB
HAYYHOTO HCCIIEAOBAaHUS, Oarogapsi TAKOMy IMOAXOXY yYalluecsl OTKpBI-
BAaIOT paHee HEM3BECTHBIC ATl HUX 3HAHWA. B mpomnecce BITOIHEHHS y4ueo-
HO-UCCJIEI0BATEIbCKHUX 3aJaHUH JIETKO MPOCIEIUTh T€ KOMIIOHEHTHI, KOTO-
pBI€ XapaKTEePU3YIOT MPOLECC CAMOCTOATENILHON AEATEIbHOCTH:

- OmIpejelieHHEe W OCO3HAHHE LeNu y4eOHOTO HCCIIEN0BATEILCKOTO
mpolecca;

- noa00p ¥ MPUMEHEHUE METOJIOB IIPH PELICHUH 33/1a4H;

- BBINIOJIHEHUE OMNepaluil KOHTPOJIS Haja TeM, pelaeTrcs JU MOCTaB-
JICHHas 331a4a HallIGHHBIMHU CTI0OCO0aMH pEeIeHNS.

B pa3BuTHH N03HABATEIHLHOTO MHTEPECa OONBIIYIO POJIb UTPAET IMOJ-
60p 0Opa3HOTO, SIPKOTO 3aHUMATEIBFHOTO y4eOHOTO MaTeprana u pobaBie-
HHE ero K o0meMy psay y4eOHBIX mpuMepoB H 3ananuil. [logbop 3aHMMa-
TEJIFHOTO y4eOHOro MaTepHaia — 3TO NMEepBBIA Mar K (GOPMUPOBAHUIO TI0-
3HaBaTeJbHOTO MHTepeca. Co3laHMe cUTyanuil BKIIIOUCHHS YYaIIUXCS B
TBOPYECKYIO JIeATEILHOCTh BBI3BIBAET MTO3HABATEIbHBIM HMHTEpec. TBopue-
CTBO SIBJISIETCS OJJHOI U3 CHIIBHBIX NPUYUH NTO3HABATEIBHOM JeSITeIbHOCTH.
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MATEMATHYECKOE MOJEJIUPOBAHUE OGPA30BAHUS
I'A30BOI'O THJIPATA B CHE’KHOM IIJIACTE ITPH
HATHETAHWU I'A3A

3anacel TONJIMBHOIN 3HEPTuy, B HACTOSIIEE BpPeMs, KPUTHUUECKH MaJlbl,
3TOMY CBHIETEIbCTBYIOT Pe3yJbTaThl MHOT'MX COBPEMEHHBIX HCCIIEAOBa-
HHUH, a 3HAYUT HEOOXOAUMO CPOYHO HAWTH albTEepHATUBHBIA HCTOYHHK
sHepruu. B mocnenHee Bpems Bce OoJbLICH MOIMYJISPHOCTBIO TOJIB3YETCS
COJIHEYHasi PHEPTrHsl, HO €CTh C(epbl AESATENbHOCTH, B KOTOPBIX TOILUIMBO
OyzmeT He3aMEHUMBIM eIlle MHOTHE AecsaTmiaeTus. Ha ceropnsmHuid neHs,
BHHMaHHE HCCIIEAOBATENEH BCEro MHpa MPUKOBAHO K ra30BBIM THApATaM,
TMOCKOIIBKY OLICHMBACTCA B MX cocTaBe 10 2*10'® kyGuueckux MeTpoB rasa.
I"a30BBIil rEApPAT — 3TO KPUCTAUIMIECKOE COCIMHEHUE BOIBI U I'a3a, KOTO-
poe obOpasyeTcsi IpH HU3KOH TEMIEpaType M BHICOKOM JaBICHHWH, a NPH
HapyIIeHNH ONarompHuATHBIX YCIOBHH, KpPUCTaI pacHagaeTcss Ha BOAY H
npupoassiif ra3 [1]. Ilo BHemHeMy BUy THApPAT MEeTaHA HAIIOMHUHAET PBIX-
nbIit e winu cHer. Hampumep, npu temneparype 0°C ruapaT MeTaHa cTa-
6uen ecu napienue Boime 10° aTMocdep. YCI0BHS, CTaOHIBHOCTH THI-
pata xapakTepHBI, HalpuMep, A OKeaHa, CpeAHsAsA TeMIlepaTypa KOTOporo
paBHa 4°C Ha rayoune 6osbire 350 m [3]. Ilpu atMochepHOM NaBICHUU
ryuipaT MeTaHa COXpaHseT YCTOMUMBOCTbL npu Temmeparype -80°C. DHep-
reTUuecKas IEHHOCTh, TIPH 3TOM, JIOBOJIEHO BBICOKA, K MpUMepy, B 1 Ky0o-
MeTpe rujpata MeraHa cojepxxurcs 160 M rasau 0,8 M Boabl [2]. Takoe
CBOMCTBO TH/IpaTa MOXHO HCIIOIb30BaTh, ISl XpPAHEHHS OOJBIINX 3aI1acoB
rasa B IOCTaTOYHO MaJIOM 00BbeMe.

B pabote paccMOTpeH Impoliecc HarHETaHUsl XOJIOJHOTO Tasa B IJIACT,
YaCTUYHO HACBHIICHHBIN CHEIOM M Ta30M, CONPOBOXAAaEMBIi THapaTo0Opa-
30BaHHEM. [IpoBeeHbI YHCIEHHBIE pacdeThl Mpolecca TUApPaTooOpazoBa-
Hus. PaccMoTpeHa IWHAMMKAa W3MEHEHMs TeMIIepaTyphl, HaBICHHS U Ha-
CBIIIIEHHOCTEH B muiacte. M3yueHa 3aBHCHMOCTH OOBEMHOTO COAEPIKAHUS
THIpaTa B CEYCHHUH Ha OIPEEIICHHOM PACCTOSHUM M B Pa3IMYHBIC IIPOMe-
KYTKU BPEMEHH OT HaYaJIbHBIX TapaMEeTPOB.
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Puc. 1 PacnpenencHue naBieHUs W THAPATOHACHIIIEHHOCTH B IUIacTE B
pa3iIuYHbIC MMEHTHI BpeMeHH. Unclia Ha KPUBBIX COOTBETCTBYIOT BPEMEHHU
B CEKYHaX.

W3 puc.l MOXHO clenath BBIBOJ, YTO HAUOONbIIEH WHTEHCHUBHOCTHIO
THIPAaTO00pa30BaHus 00JIaAaI0T YIACTKH OJM3KHE K HATHETAEMOMY KPato.

HccnenoBanue BBIIOJIHEHO 3a CUYET IpaHTa POCCHIICKOrO Hay4HOro
¢onma (mpoextNel5-11-20022)
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JUHAMUKA TEMIIEPATYPbBI CTEHKH ITIEYH ITPA
OUKIIMYECKOM HATPEBE

3amaun TEIIOMPOBOTHOCTH, BO3HUKAIOMIAE B WH)KEHEPHOW MpPaKTHKE,
PEIKO MOIJAI0TCSl aHAIMTHYECKUM METO/aM pelleHus], MO0 Takue pere-
HUS OKa3bIBatoTCsl Hed((GeKTHBHBIMU [1]. YHUBEpCalIbHBIM CIOCOOOM pe-
IICHHS SIBJISIIOTCS YUCIICHHBIE METO/IbI, TPEOYIOIINE KOMIIBIOTEPHOH peau-
3aluu.

B pabote paccmarpuBaeTcsi MareMaTH4YecKash MOAENb, OIUCHIBAIOIIAS
TeMIlepaTypHble KoJeOaHus B KepaMHYECKOM cTepykHe anuHod 40 cM, Ha
MPaBOM TOPIIE 33JaHa TEMIepaTypa, MyJIECUPYIOMAs OKOJIO CPEIHEro 3Ha-
yenus 800°C c¢ coorBercTBytoueil ammiutynoit 300°C, a Ha 1eBOM TopLE -
MOCTOSIHHAS HyleBas Temmeparypa [2]. Ha obomx Topmax craBsTcs Tpa-
HUYHBIC yCIoBUS [JJupuxie (rpaHUYHBIC YCIOBHS IIEPBOTO POJIA).

JIJIs peteHns moirydeHHOM CHCTEMBI are0pandeckux ypaBHEHUH Oblia
nprMeHeHa crienuansHas Mathcad-mporpamma, ocHOBaHHast Ha 3HAMEHU-
TOM B YHCJICHHOM aHallu3e METOo/ie IPOroHKH [3].

Ha puc. | npezacraBieHsl MyJbcallud TEMIEPATypbl CTEP)KHS, BBIHYXK-
JlaeMble TEepUOJUUECKUM H3MEHEHHMEM TeMIepaTypbl Ha IIPaBOM TOpIie
CTEPIKHS.

BunHo, 4To mysibcaly 3aTyXaloT MO Mepe MPUONIMKEHUS K JICBOMY
TOPILYy, HHTCHCUBHO OXJIAXKIAEMOMY >KHIKOCTBIO C TIOCTOSIHHOW TeMmIepa-
TypoH.

Ha cnenmyromem pucyHKe MpeacTaBlIeHa CepHsl TEMIIEPaTypHBIX pac-
TpeJeNieHHd BIIONb OCH X CTEPXKHS Ui HECKOJNBKUX ITOCIIEHAOBATEIHHBIX
MOMEHTOB BPEMCHH.

WA

Puc.1 Ilynecanuu TeMneparypsl CTEpPIKHS.
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Puc. 2. Cepust TemneparypHbIX paclpeneneHuil.

MOXHO 3aMeTHTh, YTO HMEETCS HadallbHAs CTaAWs, KOTJa BHYTPH
CTEPIXKHS ellle COXpaHseTcs 00JacTb C HayajbHBIM 3HAUCHHUEM TEMIIepary-
pBL, @ 3aTeM YCTAaHABJIHMBAIOTCS NEPHOJMYCCKHE BBIHYXKICHHbBIC KOICOAHUS
B COOTBETCTBHH C BHELIHUM TEIUIOBBIM BO3JCHCTBHEM.
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HOHATHE YPOKA B JTUJAKTUKE 1 METOJUKE
INPEIIOJABAHUA MATEMATHKH

®opmbl opranuzanuu 00y4YeHUs NPEICTABISIOT CO00H B3aHMMOJEHCT-
BUSI YUUTENS M YYAIMXCS, PEryJUPYIOMINECs NOAXOISIMMHU MIPABUIAMH 1
3akoHamu. Cpenu (hopMm opraHuzanuy oOy4eHUs] IPUHATO BBIAEIATH, Ipe-
JKJIe BCETO, YPOKH ITPAKTUKYMBI, CEMHHAPCKUE U (haKyIbTaTUBHBIC 3aHATHS,
JIOTIOJTHUTENBHBIE 3aHATHSI U KOHCYJIbTAllMH, IPEAMETHBIE KPYXKKH, KOH]e-
peHIUH, y4eOHBIC IKCKYPCHH, MOMAIIHIOK paboTy ydvammxcs. M3 kypca
MEeJaroruKi HM3BECTHO, YTO YPOK - 3TO OCHOBHas (opma OpraHm3anuu
yaeOHo#t paboTel B mikone. Kaxkmas gopma oOydeHHS BXOAHUT B OOLIYIO
cucTeMy 00pa3oBaTeNIbHOTO MpoLecca Kak OCHOBHAS YacTb. [3]

VYPpoK — 3TO cucTeMaTHYeCKH MpUMEHseMas JUlsl peleHus 3a1a4d 00y-
YEHUsI, BOCIIUTAHUS M Pa3BUTHA ydamuxcsl (OopMa OpraHH3aLUH IesTEITb-
HOCTH MOCTOSHHOTO COCTaBa yYHUTENEH M YYaIlUXCsl B ONPEACICHHBIA Ie-
puoJ BpeMeHH. [2]

B wmenom, MOXHO cka3aTh, YTO YPOK - 3TO INOCTOSHHO Pa3BHBAIO-
masicss (opMa OpraHM3alMK KOJJIGKTUBHO-MHAWBUIYaJIbHOTO O0y4YeHUs
Mmaremartuke. Takke, ypoK MaTeMaTHKH 00JiajaeT LEJIbIM PsIOM CIIelH-
(uuHBIX ocobeHHOCTeH. [{71 Hero CBOWCTBEHHBI M SIBIAIOTCS Hamboiee
CYIIECTBEHHBIMH CJIEYIOINE IPU3HAKH!

1)conepxkaHue ypoka 1o MaTeMaTHKe, Kak MpPaBHJIO, HE SBISAETCA
ABTOHOMHBIM, OHO TIPOBOJHTCS C OTIOPOM Ha paHee M3Y4eHHOE, ITOJroTaB-
nmBasi 6a3y AJIs OCBOEHHUSI HOBBIX 3HAHUIM, UTO CBSI3aHO CO CTPOT'OH JIOTH-
KO MOCTPOEHUS Kypca MaTeMaTHKH;

2)B 1polecce U3yYeHHsI CHCTEMbl MaTeMaTHYECKUX 3HAHUI, ynems-
ercsi 0co00e BHUMaHHE HAa Pa3BUTHE Y YYallMXCS JIOTHYECKOTO MBIILIe-
HUS, YMEHHS PACCyKJaTh U JI0Ka3bIBATh;

3)npu o0yueHHH MaTeMaTHKe HEOOXOJMMO CO3JaTh BCE YCIOBHUSA
JUIS TOTO, YTOOBI KaXJblii YYEHHUK MOT YCBOUTH Ha YPOKE TJIaBHOE B U3Y-
4aeMOM MaTepHalie, TOCKOIbKY 0e3 0a30BOM MaTeMaTHYECKOW IMOATOTOBKH
HEBO3MOJKHA ITOCTAHOBKA 00pa30BaHMsI COBPEMEHHOI'O YEJIOBEKa;

4)ctpemieHue K 3Q(HEeKTHBHOMY OOYYECHHIO YYalIMXCsl Ha YPOKax Ma-
TEMaTHKH OOYCJIOBJICHO M TEM, YTO B IIKOJIE MaTeMaTHKa CIIy>KUT OIOp-
HBIM NIPEIMETOM JJISl U3YUEHHsI CMEKHBIX AUCLUILINH;
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5)B xome 00ydeHuss MaTeMaTHKE TEOPETHYECKass OCHOBAa BOCIIPHUHHM-
MaeTCsl ¥ yCBaMBAaeTCs MPH PEIICHUH 3a/ad, T0O3TOMY Ha YpOKax MaTeMa-
THKH Yalie BCEro TEOPHUs HE M3YIaeTCs OTAEIBHO OT MPAKTHKH. [1]

B coBpemeHHO# muOaKTHKe, OpraHHU3alMOHHBIE GOPMBI 00yUCHHS
JeNsTCs Ha PpOHTANBHEIE, TPYINIOBHIE U WHIWBHAYAJIbHEIE.

IIpu ¢porTan HOM O00Y4YEHWH, YUHUTEIh CaM YIPABIICT ydeOHOU
JesITeNIbHOCTBIO Bcero kiacca. [Ipu rpynmoBoit ¢popme o0ydyeHus ydu-
TeJb YIPaBISIET U CIEIUT 32 BCEMH C IOMOIIBIO TOMOLTHHUKOB, TO €CTh
B rpynne BeiOupaercs Opuraaup. IIpu MHIUBUIYadbHOM OOYYEHUH Ka-
KBl YYEHHK CaMOCTOSTENIBHO BBINOJIHSECT JaHHOE €My 3ajaHue, 0e3
MTOMOIIH YYHUTEJIs.

Kax1plii ypoKk COCTOMT M3 OIpPEAEIECHHBIX AJIEMEHTOB (3BEHHEB, 3Ta-
TIOB), KOTOPHIH 00ajacT BCEBO3MOKHBIMU BHUIAAMH B3aMMOJCUCTBHS yUH-
TeNA M yYalIuXcsi B COOTBETCTBHU CO CTPYKTYpOH Iporecca yCBOCHHS 3Ha-
HUH, YMCHHAN U HABBIKOB. DTH 3JICMEHTHI MOTYT BBICTYIIaTh B Pa3HBIX COBO-
KYIHOCTSIX, ONpEAeNsisi, TAKUM 00pa3oM, CTPYKTYPY YpoOKa, IOA KOTOPOi
MTOHUMAETCSL COCTaB AIIEMEHTOB, MX OIpeNeIeHHas MOCIeJOBATEIEHOCTh U
B3aMMOCBSI3b MeXTy HUMU. OHA, MOXKET OBITh, IIPOCTON U OOJIee CIO0KHOM,
410, 0€3yCIIOBHO, 3aBHCUT OT IIPOrpaMMbl y4eOHOTO Marepuana, OT AUAaK-
THYECKOH Lenu ypoKa, BO3PACTHBIX 0COOEHHOCTEH ydamuxcs U 0COOeHHO-
cTell Kiacca Kak KoJUIeKTHBa. Pa3HooOpasue CTpyKTyp YpOKOB Ipearosara-
€T MHOroo0Opasue 1 UX THUIIOB.

OO1menpuHATONH KJIacCCU(PHUKALUK ypOKa B COBPEMEHHOW IUIAKTHKE
HeT. [IprmumHO# 3TOMY SABISETCA LETBIH P OOCTOSATENBCTB, HO MpEXKIe
BCETO CIOXHOCTh U MHOTOCTOPOHHOCTB MpOIlecca B3aMMOACHCTBHS yIUTE-
TS W yYaIluXCs, CIIOKHUBIIEroCs Ha ypoke. Ha mpakThHke HCIONB3yercs
knaccuukanus, Kotopas O0puta npemioxerna b.I1. EcunoBeiM, moToMy 9to
OHa cyHTaeTcss Hamboiee paszpaboraHHONH. OCHOBY 3TOW KIaCCHU(PHKAIINN
COCTaBIISICT BeAyIIAs AUAAKTHYCCKAs LENbh U MECTO YpOKa B CHCTEME ypo-
KOB U JIpyrux )opM OpraHu3anuy o0y4eHus..

Jluteparypa

1. Konsirun FO.M., OranecsiH B.A., Cannunckuit B.4., Jlykanun T'.JI.
Memoouxa npenoodasanus mamemamuxu ¢ cpeonei wixone. Obwas memo-
Jduxa. YaebHoe ocodue. — M.: [IpocBemenue, 1975.

2. CeneBko I'.K. Cosepemennvie obpasosamenvhble MEXHOIOSUU.
VYuebnoe nocodbue. — M.: HaponHoe o6pazoBanue, 1998.

3. Homnacerit U.II. Ileoacocuxa. Hoswiti kypc: Ydeb. mis cTyn. Hel.
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3AJJAYN HA ITPOLEHTHI B IIKOJIBHOM KYPCE
MATEMATHKH

B Hamie Bpems yzpensercs 0onblioe BHUMaHHE IIKOJBLHOMY 00pa-
30BaHUIO KaK OJJHOMY U3 ypoBHell oOpasoBaTenbHOro mpouecca. OqHoil u3
TJIaBHBIX 3a]a4 SBJSIETCS — O00ECHEeYUTh Y4allluMcs MPOYHBIE M TIyOOKHe
3HaHUS, a TaKXKe YMEHHs NPUMEHATh UX B NPAKTUYECKON M ydeOHOH nes-
TEJIbHOCTH.

OrpoMHOe NMpakTHYECKOE 3HAYEHNE UMEET YMEHHE PellaTh 3a1a4u
Ha MPOLEHTHI, TaK KaK MOHATHE MPOLEHTA IMUPOKO MPUMEHSAETCS U B pe-
JIBHOM XW3HU, U B MHBIX 00JIaCTSIX HAYKH.

B mkonbHOM Kypce MaTeMaTHKH JaHHAs TeMa u3ydaeTcs B 5 — 6-
BIX KIIaccax, HO €l OTBOAUTCS O4YEHb MAJIOE€ KOJIMYECTBO BPEMEHH U MECTA,
B Pe3yJbTaTe y4yallluecs He YMEIOT PEIaTh 3a1a41 Ha MPOLCHTEI.

BOnBIINHCTBO y4aluxcsl UCIBITHIBAIOT TPYJHOCTH, KOTJa BCTpE-
YarOTCs C IOHATUEM IIPOLICHTA.

VYuamuecss He pa3duparoTcs B BONpocax MHQISIHMU, OaHKOBCKHX
BKJIaJax, KpeauTax, IeHooOpa3oBaHusaX. BenencTsue 3Toro BaxKHO yAEHATh
KaK MOXXHO OOJIpIllé BHUMAaHUs, JAaHHOW TeMe IOCTOSHHO, YYHTHIBas, YTO
MPOLEHTHI TECHO CBSA3aHBI U C IOBCEAHEBHON XKHU3HBIO U Pa3HBIMH HAyKaMU.
W 4ro ¢ HUMHU NOCTOSIHHO NPUXOAUTCSI HIMETH JEII0.

3aJaun Ha OPOLEHTHI CTAHOBATCS NPEPOraTUBON HE TOIBKO XU-
MHH, KOTOpasi BHEAPSIET CBOM B3MUIAA Ha IPOLEHTH, a Takxke (u3ukd. B
MaTeMaTHKe UX MECTO JHIIb B PaMKax 3ajad Ha MOBTOPEHHE, 3a]a4 IOBBI-
IIeHHOH TpyaHOCTH. TakuMm 00pa3zoM, ydarmuMucs 3a0bIBacTCsl 3HAUMMOCTh
IPOLIEHTOB, pa3HO00pa3us cep X UCIIONb30BAHHUS.

IIporieHTH! BO BCeM MMpE BO3HUKIM M3 NMPAKTHYECKOH HEOOXOau-
MOCTH, IIPYU PELIEHUH HEKOTOPBIX 3a/1a4, B OCHOBHOM 3TO 9KOHOMHUUYECKUE U
(uHaHCOBBIE TOTpebHOCTH. [I03TOMY HY)KHO OTMETHUTH BaXKHOCTH MPOICH-
TOB B Hauleil xu3HU. [IpoLleHTHl CYNTAIOTCS YHUBEPCAIBLHON €AMHULIEH U3-
MEpPEHUsI Pa3IUIHBIX O0BEKTOB M BETTHYHH.

Bo3HMKIM TPOLEHTH elie B TITyOOKOH JIPEBHOCTH, KOTZA IOSBHU-
JIOCh TOHSITHE JIOJTa, TaK Kak OHM ObUIM HEOOXOIMMBI ISl BBIIIATHI IO
3aliMaM ¥ 3akiIaaHbeIM U T. 1. [losTOMy B MaTeMaTHKe cTajla Pa3BUBATHCS
Takasi HOBasi 00JIacTh Kak — IpoueHThl. [lociie mponeHTs! cranu oommupHO
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MIPUMEHATHCS B PA3IMYHBIX HAyKax M OTpacisiX. JIume B Hame Bpems mpo-
LEHTHl NPHOOpenH MMpoKoe pacmpocTpaneHne. Co BPEMEHEM INPOICHTHI
BO3HHUKAIOT BO BceX cepax Hameil kxu3HH. PaccMoTpuM omHy M3 3amay
MOBBIIIEHHOH TPYIHOCTH.

3agaua. B utone muaHupyetcs B3SATh KpeauT B OaHKE Ha CymMMy 8
MJIH. pyOieii Ha HEKOTOPHIH CpOK (Weioe YHcio). YCIOBHS €ro BO3Bpara
TaKOBBI:

- KaX[Iblii THBaph J0AT Bo3pactaeT Ha 25% Mo cpaBHEHHUIO ¢ KOH-
I[OM TIPEBIAYIIETO TO/A;

- ¢ (eBpans N0 MIOHb KaXJOro Tojla HEOOXOJMMO BHIIIATHTH
4acTh JI0NITa;

- B HIOJIE KQKJOTO0 ToJia IOJT JIOJDKEH OBITh Ha OJIHY U Ty XK€ CyM-
MY MEHBIIIE JIOJra Ha UIOJb IPEIbIAYILIEro roja.

Ha ckonpko et IJIaHUPYCTCA B3ATH KpPCAUT, €CJIM U3BECTHO, YTO
o0lIass cyMMa BBIIUIAT MOCJIE €rO MOJNHOrO MOTauieHus cocTaBuT 21 MiH.
pyOumeit?

Pemenne. IlycTh kpenuT miiaHupyercs Han  jeT. Jonr nepen
0aHKOM YMEHBIIHUTCS O HYJA PaBHOMEpHO: g 8-(n —1)’.._,£,§,0_ Taxk

n n n
KaK KaXIbIH IOJI BO3pacTaeT Ha 25%, TO IOCIENOBATEIbHOCTb pa3sMepa
soira: 10‘10‘(”—1)‘__’M1Q10.
n n n
OTO 3HAYUT YTO, HOCJIENOBATENHLHOCTh BEIIIAT OY/AET CIIeIyIomast:

2+§, 2:(n-1)+8 - 4+81 2+8_ 3HAYUT, HAM HYXXHO BBITUIATHTS!
n n n ' n

E_,J."*n—(n—lj—...—z—1“".=E_,J_ n+l
i M T2

= ¥ + 0 mMuH. pyOneit.

Toraa obmas cymma Beimiat Oyaer pasHa 21 mun. py6uneid, 3ua-
yur N+ 9 =2lorciona cnenyer, uron=12.
Orger: 12
Jluteparypa:
1. V3y4yeHne mpoLeHTOB B OCHOBHOM mIkoiie. ABTop-cocT.: Jlopodeen
I'.B.,2011r.
2.Kamnan, B.C., Py3un, H. K., Cromsap, A.A. Meroabsl 00ydeHuss Ma-
TemaTuke: HekoTopbie BOMpOCk! TEOpHH U MpakTHKH, 1981 .
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K BOITPOCY OB OPTAHU3AIIMA DSBPUCTUYECKOM
JEATEJbHOCTHU OBYYAIOIIUXCSA B COBPEMEHHON
IIKOJIE

B cootBercTBHM ¢ TpeOOBaHHAMH, NPEIBIBISIEMBIMH COBPEMEHHOM
IIKOJION, 00yueHHe B Hel JOJKHO OPUEHTHPOBATHCS HAa Pa3BUTHE IBPUCTH-
YEeCKOTO MBIIUICHHs, OOECIIeYHBAIOIIET0 BO3MOXKHOCTH CaMOCTOSTEIBHO
nproOpeTaTh HOBBIE 3HAHUS, IPUMEHSITh UX B MHOTOOOpAa3HBIX YCIIOBHAX
OKpYXarouie JeHCTBUTEIILHOCTH.

OBPUCTHYECKUM (OT TPEU. «IBPUKA) - HAIIIEN) HAa3bIBAIOT TAKOH METOJ
00y4eHHs, KOr/ia pyKOBOJHUTENb HE COOOIIAET yJaruMcsl TOTOBBIX ITOJUIE-
JKAIIUX YCBOCHHUIO CBEICHHH, a MOJBOJANT YYAIIUXCS K CAMOCTOATEILHOMY
MEPEOTKPBITHIO COOTBETCTBYIOMINX MPEIIOKEHUN W TIPaBHIL.

ITpu »BpucTHYECKOM MeToze 00y4eHHs NperojaBaTeNb He 3HAET 3a-
paHee, K KaKOMY PEIICHHIO TIOCTAaBICHHON 3aa41 IPUIYT YICHUKH. B aTOM
METOoJle Mepell YUCHHKaMH CTaBSATCS 3a/laud, HE UMEIOIINE OJTHO3HAYHOIO
peuicHusA, 1 OHU JOJIKHBI CaMOCTOATEIIbHO BBIABUHYTH BO3MOXKHBIC CIIOCO-
ObI peuieHusA l'[pO6J'IeMI>I, MOATBECPAUTL UX WUIJIN ONIPOBCPTHYTH, U JOCTUYDL B
UTOTe€ HEOXKUAAHHOTO 3a4acTyI0 Pe3yNbTaTa.

I'naBHasi OCOOCHHOCTb TEXHOJOTHUH 3BPHCTHYECKOTO OOpa3oBaHUs B
TOM, YTO JINYHASI TBOPYECKAs IESATEIbHOCTh yUSeHUKA U N3ydeHHe 00pa3oBa-
TENIBHBIX 0A30BBIX CTAHAAPTOB MEHSIOTCS MecTaMu. CHavaja y4eHHK caMo-
CTOSITENIEHO JTJOCTHI'AeT CBOETO Pe3yibTaTa B PEIICHUH MOCTABICHHOH 3a/1a-
YH, a TOTOM YK€ CPaBHHUBAET €r0 ¢ OOIEU3BECTHBIMHU aHAJIOTAMH.

OcHOBHBIE (DYHKIMU: CAMOCTOSITEIHHOE YCBOCHHE 3HAHUH 1 CIIOCOO0B
JISWCTBHH; pa3BUTHE TBOPUECKOTO MBIIIIEHUS (IIEPEHOC 3HAHUHM U YMEHHUH B
HOBYIO CHUTYAIlHIO; BUJICHHE HOBOM MPOOIEMBI B TPaJUIIMOHHON CHUTYaIUH;
BUJICHHE HOBBIX NMPHU3HAKOB H3y4aeMOTro 00beKTa; mpeoOpa3oBaHIe U3BECT-
HBIX CIIOCOOOB AESATENILHOCTH M CaMOCTOSTENIHOE CO3J4aHHE HOBBIX); pa3-
BUTHC KaiC€CTB yMa, MBICIUTCIIbHBIX HAaBBIKOB, (bOpMHpOBaHI/Ie IIO3HaBa-
TENBHBIX YMEHHUH; 00ydeHHe yJamuxcs MprueMaM aKTHBHOTO MO3HABATEIb-
HOTO 06IJ_IGHI/IH; Pa3BUTHUEC MOTHUBAIIUN YYCHHA, MOTUBAIIUU JOCTHXKCHUA.

[IpaBumna:

1) ¢opmupoBaHKEe HOBBIX 3HAHWH MPOMCXOIUT Ha OCHOBE 3BPHCTHYE-
CKoli OeceIbl M TOJDKHO COUETATHCS C CAMOCTOSITENILHON paboTON ydaiuxcs
(ygacTne B 3BpHCTHYECKOH Oecene - 3ajaBaHHE YYalIUMKCS BCTPEUYHBIX,
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poOJIEMHBIX BOIPOCOB, OTBETHI HAa MPOOJIEMHBIE BOMPOCHI, PELICHUE MO-
3HaBaTEJbHBIX 3a7a4);

2) y4uTenb MPEJHAMEPEHHO CO3[aeT MPOOJEMHbIC CUTyalluH, yda-
HIMecs TODKHBI UX aHAM3UPOBATh U CTABUTH MPOOJIEMBI, BHIIBUTATH H J10-
Ka3bIBaTh FMIIOTE3bI, EJIaTh BHIBOIBI;

3) OllEHKa CTABUTCS B OCHOBHOM 3a YMEHHE MPHMEHSTH paHee MOoJy-
YeHHbIC 3HAaHWs, 32 YMEHHE BBIJBHraTh U OOOCHOBBIBATH T'MIIOTE3bI, JIOKa-
3bIBATh HX, 32 OBJIAJICHHE CIIOCOOAMH JIEITEILHOCTH.

[IpeumymiecTBa 3BPUCTHYECKOTO METOJIA MEpe]l METOJJOM COOOIIEHHS
TOTOBBIX 3HAHUIl 3aKJIrOYaeTcst B 00ecredeHu: OOJbIeH ICHOCTH MOHMMa-
HUSL (3/1€Ch COBEPILEHHO HMCKIIIOYAETCsl MEXaHWYeCKoe 3aroMUHaHue Qpas
0e3 nmoHuMaHus (aKTOB, O KOTOPHIX HIET peyb), OoJblIel IPOYHOCTH yC-
BOCHUSI, OOJBIIEr0 UHTEpEca K U3ydaeMOMY MaTepuaily M YBEPEHHOCTH B
CBOUX CHJIaX. DBPUCTUYECKUI METOJl pa3BHUBACT COOOPA3UTEIBHOCTD, HHH-
[UATUBY, MPUBBIUKY K CAMOKOHTPOJIO, 3TO METOJ aKTUBHOTO, & HE MACCHB-
HOTO MPUOOPETCHUSI 3HAHU.

Ero HemoctaTok — B HEOOXOMUMOCTH TPATUTh BPEMs HA MOWUCKH TEX
MPUEMOB ¥ 3aKJIFOYEHHM, KaKUe MPHUBOMIAT K LENH, B HEBO3MOXXHOCTHU IO-
CTaBUTbH JEJO TaK, YTOOBI BCE YUalHecsi Cpa3y MOJIYYMIIU NPaBUIIBHBIE pe-
3ynbTathl. [Ipu ero mpUMEHEHHHM WHAWBUIYaIbHBIC Pa3IM4Ms YYalUXCs
CKa3bIBAIOTCSI OCOOCHHO PE3KO: TO, YTO OJWH YJIABIUBAET Cpasy, APYromy
HHUKaK He JaeTcs, HECMOTpsl Ha PsiA JOMOJHUTENbHBIX ykazaHuid. Heocro-
POXHOE NPHUMEHEHHE SBPUCTHYECKOI0 METO/a, KOrZa HUKTO WM MOYTH
HHUKTO W3 KJAcCa HE B COCTOSHHM BBIMIONHHUTH 3a/IaHMs, ISHCTBYET KpaiiHe
OTPHIATENBLHO: 3psI TPATHTCS BpeMsi, TepsieTcs Bepa B ycreX. OHAKO BAyM-
YHBOE, OCTOPOXKHOE MPHUMEHEHUE HApPSAY C JAPYTMMH METOJaMH U METOJa
IBPUCTHUYECKOTO BIIOJIHE YMECTHO Ha JII000H CTyrneHn 00yUYeHUs] MaTeMaTH-
Ke.

JluTepatypa
1. lenumesa, JI.O. Teopus u MeTOqMKa OOyUCHHSI MATEMAaTHKE B
mikosie: Yueonoe nmocobue / JI.O. [lenumesa, A.E. 3axaposa, . 3ybapesa. -
M.: bunowm, 2011. - 247 c.
2.Credanosa H.JIL., ITogxomosa H.C. MeToauKa U TEXHOJIOT U
o0yuenus matematuke. Kype gekuuit. - M.: [Ipoda, 2005. — 416 c.
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K BOITPOCY O MNOAI'OTOBKE YPOKA MATEMATHUKHU B
COBPEMEHHBIX YCJIOBHUAX

Kak m3BecTHO M3 Kypca Iearoruky, ypoK — OCHOBHAs (popMa OpraHH-
3anuu ydeOHoro mporecca. CyImHOCTh €ro 3aKIYaeTcss B TOM, YTO 3TO
JIOTUYECKHU 3aBEpUICHHBIN, OTpaHUYEHHBIM OINpeleeHHbIMU BPEMEHHBIMHU
paMKaMH, IEeJOCTHEIN (parMeHT yueOHO — BOCIUTATEIFHOTO MpoIiecca.

B coBpeMEHHBIX YCIOBHSAX MPHHIHUI OO0YYCHUS B 00pa30BaTEIbHBIX
YIpEeKACHUAX JOJDKEH OBITH OOJBINE CBsA3aH MMEHHO C (POPMHPOBAHUEM Y
MOJIPACTAOIIET0 MOKOJEHUSI CAMOCTOSITENIFHOCTA U CTPEMIICHHS K TOJyde-
HUIO 3HaHUH. BpeMs ceromHs HEmpocToe, MOTOMY YTO MPAKTHICCKHUE H 3a-
YpsIIHBIE 33124 JIETKUM Ha)KaTHEeM KJIaBHII PellaloTcs B ceTH MHTepHerT.
[ToTomy 1enBI0 KaXKIOTO YIUTENS JOKHBI OBITH CIEYIOMIee:

—BbI3BaTh MHTEPEC K YPOKAM MAaTEMATUKH Y OOYYAIOUIUXCS HEOPIH-
HapHBIMU 33/Ia9aMU;

—IO03BOJIMTh OOYYAIOIIMMCS BBIJIBUraTh THUIOTE3bl M HUCKATh HA HHX
OTBETHI;

—JeNiaTh OOYYAOIIMMCS YMO3aKIIOUCHUSI U HCIOJIb30BaTh ONTUMAITb-
HBIE METOJBI OOYUCHHSL.

OTH LEW YCIENTHO JOCTUTAIOTCSl OJIHUM W3 MPU3HAHHBIX COBPEMEH-
HBIX TTOIX0JI0B K 00y4ueHuI0, KoTopsle otMedeHsl B ®T'OC OO — cucreMHo-
JIeATENBHOCTHBIM. Takoe yueHue HalpaBJICHO Ha PELIECHUE 3a/lad MPOEKT-
HOU (OpMEBI opraHu3anuu o0ydeHus. [Ipu 3TOM HCTONB3YIOTCS pa3IHIHBIC
(hopMbI TO3HAHUS ¢ HETIOCPEICTBEHHBIM aKTUBHBIM y4acTHEM 00y4aeMoro:
OTIBITHI, HAOMIOACHUS, YMO3aKIIOUeHHS W Auajnor. Co3JaroTcs YCIOBHS K
pa3BUTHIO pedIEKCUU: COOTHOCHUThH BBITIOJHEHHBIE JEHCTBUS C TIOCTaBICH-
HBIMH IICTSIMH, OIIGHUBATh CBOM MBEICTH H, YTO CaMO€ TJIABHOE, BBISBHTH
CBOM 3HaHUS ¥ HE3HAHMS.

Takum oOpa3om, IIKOJIa HE MTPU3BaHa JaBaTh 3HAHUS B TIOJTHOM Mepe, a
JIMIIb TOJILKO HANpaBUTh 00y4aeMoro B MPaBUJILHOM HAIMPAaBICHUH K MPHU-
00peTeHNI0 HyKHBIX HABBIKOB CaMOCTOSTEIBHO.

KauecTBo 00yueHus B OOJBIIIEH CTENEHHU ONPENEISAETCS YPOBHEM 10T~
TOTOBJICHHOTO M MPOBEAECHHOTO Ypoka. il Hee BajKHO COAEPKATeNbHOCTh
1 METOAMYHOCTh. YPOK JOJDKEH CIIY)KHTh HEKMM WHCTPYMEHTOM Tepeadn
3aMbICIIa YIHUTENsI 00y4aeMbIM C YeTKO O0O3HAYEHHBIMHU 33aJadaMH B 00'b-
€MHO U UHTEPECHOU pa3Bs3KOH.
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CoBpeMEeHHBIH yYHUTelNb J0JDKEH 00J1a1aTh KOMMYHHKATUBHBIMU CIIO-
COOHOCTSIMM M YMETh HaBBIKM IPHUMEHEHUS NEPCOHAIBHOTO KOMIBIOTEPA.
Texandeckast 6a3a MIKOIBHBIX KIACCOB PA3BUBACTCS M AOTIOJIHSIETCS HOBBI-
MH KOMITBIOTEPAMH C YCOBEPIICHCTBOBAHHBIM IIPOrPaMMHBIM 00€CIIeUeHH-
eM. KomneTeHTHOCTD yunTenei B MH)OPMAIIOHHBIX TEXHOJIOTHAX JT0JDKHA
OBITH COOTBETCTBYIOIIas. DTO IO3BOJISIET BapbUpPOBaTh (HPOPMBI U METOMBI
momady nHpopManuu B Oojiee MpocTor W HArisamHo# dopme. CTouT ydm-
TBIBaTh, YTO MH(OpManus mnocrynaer Ha 65% opraHamu 3peHus, a 3TO B
TPH pa3a BBIMIE MOCTYMAIOMe HHPOPMAIIIH Yepe3 CIIyX0BoH oprad. MoTu-
Baius U nuddepenimanys yueOHOTO Mmpolecca Mo3BOJISET YBEIHYNUTH d(h-
(DEeKTUBHOCTB.

VYuuteiBasi 0COOEHHOCTH JMHAMUYHOTO PA3BUTHUS Ipolecca 00yUeHHUs
U TpU3HaKH, KoTopble moxdepkuBaeT C.I. MaHBeNOB, MOXHO BBIACIUTH
ClIeyOIIHe TIPU3HAKN YPOKa MaTeMaTHUKH:

—aBTOHOMHOCTh COZIEPKaHUS ypOKa HEBO3MOXKHA: OHA JJOJDKHA MOCTO-
SIHHO Pa3BHMBAaThCsl C OMOPOM Ha paHee OCBOCHHYIO MPOrpaMMy, TEM CaMbIM
co3naBas 0a3y Ui HOBBIX 3HaHMH. [logoOHOE TOCTpOeHNE y4eOHOTo Mpo-
1ecca cieAyeT CTpOroi JOruKe.

—B TIpoliecce 0OydeHHsI MPOUCXOJUT CBOESOOpA3HOE pasfeieHue 00y-
Yaromuxcs 1no ypoBHIO 3HaHI/II>lI, TMOJYUCHHBIX paHEEC, U CHOCO6HOCT51M, 4qTo
TpebyeT nudpdepeHITNPOBAHHOTO MOIX0/1a B 00YICHHN.

—IpH nojlaue HHPOPMAIMU Ha YPOKe, YIOp HY)KHO JeJaTh Ha IJIaBHOE,
YTOOBI KaXKIBI MOT OCBOMTH 0a30BbIE€ 3HAHUS, KOTOPbIE IIOMOTYT B MOCTa-
HOBKE 00pa30BaHUs COBPEMEHHOTO 4eJIOBEKa.

—Ba)XKHOCTH IIKOJBHOTO Kypca MaTEeMaTHKU 3aKJIIOYAECTCs! B HCIONb30-
BaHHUM 0a30BBIX 3HaHHI71, KaK OIOPbI IJId U3YYCHUA CMEKHBIX JUCIUITIINH.

—mporuecc 00y4eHHs] TEOPETHUECKOT0 MaTepHana NpeHMYIIECTBEHHO
rojiaraeTcss Ha IpPakTHYeCKyl 4acTh ypoka. [loTomy u3ydeHue Teopuu
JIOJDKHO OBITH HEOTPHIBHO OT MPAKTHKH.

OcHoBoit YpOoKa MaT€MaTUKU SABJIAIOTCA CICAYIOMINUE AUIAKTUYCCKUC
JJIEMEHTBHI:

1.AxTyanu3anus HOJXy4YEeHHBIX paHee 3HAaHUH 1 METOJIOB AEUCTBUSL.

2.®opMHUpOBaHNE HOBBIX MOHIATHHA M CIOCOO0B UX PACKPHITHSI.

3.Hcrionp3oBaHue yMEHUH 1 popManusi HaBBIKOB.

Brlie onmcanHbie JUIAKTUYCCKHE 3JICMCHTHI BOIIOINAKOTCA B )KU3Hb
B METOIMYECKOH IMOJCTPYKTYPE 3aHATHS, 3JI€MEHTHI KOTOPOTO, B CBOIO OYe-
Peab, ABIAIOTCA PA3JIMYHBIC BUABI JCATCIIBHOCTU YUUTEISA U O6y‘-Ia6MI>IX.

[Ipy TOCTOSIHHBIX JUIAKTHYECKUX JJIEMEHTaX METOANYECKas CTPYK-
Typa 3aHATHA MOXKET UBMCHATHCA B 3aBUCUMOCTH OT IMOCTABJICHHBIX uenef/'l,
0cOoOEHHOCTEW 0CBaMBAaEMOTO MaTepHalla, XapaKTEPUCTUK Kilacca U yduTe-
JIs. HpI/I IMMOJATOTOBKE K 3aHATHUIO, YIYUTECIIb JOJDKCH IMPOAHAIU3UPOBATH POJIb
3aHATHS B CHCTEME YPOKOB IO TeMe, pa3zeny, Kypey. [Ipu atoM ypok, Mo-
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JKET OBITh, MMOCBSIICH OCBOCHUIO HOBBIX 3HAHUI WU MPUMCHCHUIO H3YYCH-
HBIX paHee, a Takke 000O0IIeHHe U TPOBEPKa KauecTBa 3HAHMH. BBITIOIHS-
€TCsI TTOCTaBJICHHAs IIeJb COOTBETCTBYIOIIMMH CIIOCOOAaMU: JIeKIneH, Oece-
JIOW, CAMOCTOSITEIBHOM M TPAKTUUCCKOM PabOTOM.

OI'OC OO BrImeNseT ClEAYIOMNE AUJAKTHYECKUX MPUHIUIIOB [Esi-
TEJILHOCTHOTO METOJA: JACATEIBHOCTH, IEIOCTHOCTH, IICUXOJIOTHYSCKOM
KOM(OPTHOCTH, TBOPUECTBA, BAPHATUBHOCTH, MUHIMAKCa, HEIIPEPHIBHOCTH.

Ypok U Bech KypC 3aHITHH MOXHO CUHTATh YCICIIHBIM, €CIIH OH OY-
JIET COOTBETCTBOBATH TPEOOBAHMAM M IEISIM IPENOIABAHUS MATEMATHKH,
OMUpPATHCS HA MOJYYCHHBIC paHee 3HAHHS, HCIOJIE30BaTh S((EKTUBHBIC
METOZBI MOJauN yUuTeNIeM HHPOPMALUN U UCTIONB30BaTh MOIKPETUISIONINE
MOJYYCHHBIC 3HAHUS CIOCOOBI MPOBEPKH KauecTBa oOyueHus. [Ipu 3Tom
HY)KHO ITOCTOSIHHO MCKATh ONTHMAJbHbIC IYTH JOCTHKCHHUS ITOCTABICHHBIX
Lesnen.

OmHUM W3 TaKuX IyTeH SBISICTCS CO3MaHHE Ha MEPBBIX dTalax ypoka
yueOHOU cutyanuu. YdeOHas cuUTyalus OJDKHA CO3/aTh YCIIOBUS, TIPOBO-
MUPYIOIINE NETCKOe NeHcTBHe. YueOHas CHTyalus — 3TO Takas ocolas
eJIMHUIIA Y4eOHOTO MpoIecca, B KOTOPOU ICTH C TIOMOIIBIO YUUTEIISL:

—00HAPYKUBAIOT MPEIMET CBOETO ACHCTBUS,

—HCCIICAYIOT €ro, COBepIias pa3HooOpa3HbIe yueOHbIC AeHCTBUS,

—IpeoOpa3yloT ero, HaImpuMep, mepeGopMyITUPYIOT, WK TpeAaraloT
CBOC OINUCAHUE U T.1.,

—YaCTUYHO — 3aIIOMUHAIOT.
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HOEHTP AJITEBPBI AHTUKBATEPHHOHOB

1. AJITEBPA AHTUKBATEPHUOHOB
PaCCMOTpI/IM anre6py, 3JICMCHTHI KOTOpOﬁ MOKHO 3aI1ucaTthb B BUJC:
o = a+bi+ce+df, rue i?=-1, 2= 1, ie = -ei = f,
OTKYJia BRITEKAET, UYT0 f 2 —1 ef = — fe =—i, fi=—if =e-
3J‘IeMeHTLI 3TOI7[ anre6p1;1 Ha3bIBAKOTCA AHMuKeamepHuoOHamu. AH-
TI/IKBaTepHI/IOHbI HUHOTrJa HAa3bIBAKOT nce@dokeamepHuOHamu HJiu pacwen-
JIEHHbIMU K8AMEPHUOHAMU.

2. CTPYKTYPHBIE KOHCTAHTBI U CTPYKTYPHBIE
YPABHEHUA AJITEBPBI AHTUKBATEPHUOHOB

Cocraum Tabnuiry Kamm:

Taoauna 1
. 1 i e f
1 1 i e f
i i -1 f -e
e e -f 1 -i
f f e i 1

Toraa, momyuaem 64 CTPYKTYpHBIX KOHCTAHT aJreOphl aHTUKBAaTEPHUOHOB
13 KOTOPBIX HEHYJIEBBIMH SIBIISTIOTCS cnez[y}ou_uxle

_ 1.1 —
Hka—l.Cll—Cés 44 1c —1.
c2 2 —

Ilpm k = 2: 12 021 43 =1, C —1.
c3 c3 —

TIpu k = 3: Cl3=C3,= 43 ].C —1.

Ilpu k = 4: 4 4 =1, C —1.

14 41 23
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BuiHo, 9To anredpa aHTHKBATEPHUOHOB SBIISICTCS HEKOMMYTAaTHBHOW anreOpoid, T.K.
Kk Kk

3. HEHTP AJITEBPbl AHTUKBATEPHHUOHOB

O6o3HaunM TIeHTp anreOpbl anTukBaTepHnoHOB Yepe3 Z(R(O, e,f)). Torma
z ={26A1|z=zl-1+22-i+z3-e+z4- f Aza=az}"
z', z%, 2%, z* R
J11s1 HaXOXK/ICHHSI [ICHTPA COCTABUM YPaBHEHHUSL:
z°(Cy —C) =0, ¢ (i,k,s=1,2,3,4),

TO €CTh, OJy4aeM CHCTEMY:
z'-0+2°-0+2°-0+2"-0=0
z'-0+2%2-0+2%-(—2)+2z"-2=0
zt-0+2z%-(—2)+2z®-0+2"-2=0,
z'-0+2%2.2+2%.(—2)+2z*-0=0

® 7' — ecTh nelicTBUTEIbHBIE YHCITA, TIONY-

JaeM, 4TO - mo0oe, a =7=7=0.

DT0 3HAYNT TAKKE, YTO LIEHTPOM areOpbl aHTUKBATEPHUOHOB SIBIIsieTCs moJie R,

WK C TEOMETPUIECKOM TOUKU 3PEHHS — IpsAMasl.

JIureparypa
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220 c.

2. Anexcauapos H.JI. [Tlcesooesknuooswvr npocmpancmsa. — bupck: BI'TIN,
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3. Pozendensa B.A. Hcmopus neesxiuooeoi ceomempuu. — M.: Hayka, 1976. —
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4. Pozendennba b.A. Heeskauoogwr ceomempuu. — M.: TUTTIL, 1955. — 753 c.
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METANPEIMETHBIE 3HAHMUS B PA3JIEJIE «<MEXAHHUKA» B
HIKOJIBHOM KYPCE ®U3UKHA

[punsareiii B Poccun ®I'OC ocHoBHOro 0oO0IIero obpa3zoBaHHs Ha-
NIpaBJICH Ha PEIN3alMI0 aKTUBHOW yueOHO-TI03HABATEIbHOM eI TEIbHOCTH
yueHukoB. Ho, k coxxaneHuro, CyTb MeTanpeAMETHOIO COAEP KaHuUs B HOBOM
BEPCHUU CTaHJApTOB HE TOJIBKO HE PacKphITa, HO U McKaxeHa. Kak muimer B
cBoell cTathe «MeTanpeIMETHOE COJlepKaHle B CTaHIAPTaX HOBOTO MOKO-
nerus» A.B.Xyrtopckoii: «MeTanpeaMeTHOCTh — 3TO BBIXOA 3a IIPEIMETHI,
HO HE yXOJl OT HHX. MeTanpeaMeT — 3TO TO, YTO CTOUT 3a NMPEAMETOM HIIN
32 HECKOJBKHMH IPEAMETaMH, HaXOIUTCS B UX OCHOBE M OJHOBPEMECHHO B
KOPHEBOH CBSI3M ¢ HUMH. MeTanpeIMeTHOCTh HE MOXKET OBITh OTOpPBaHa OT
MIPEAMETHOCTH.». MeTanpeIMeTHOCTh pacCMaTpUBAcET CoJepKaHne o0pa3o-
BaHWA M AEATEIHHOCTh YYAIIMXCSl MECTE C IPEIMETHBIM COICp)KaHWEM M
MIPEAMETHON JesiTeNbHOCThI0. Ho, MeTanpenMeTHOCTh — HE TOJBKO [esi-
TENBHOCTh, HO U cofepkaHue. MerampeamerHas oOpa3oBaTenbHas aes-
TENBHOCTb U €CTh JEATEIBHOCTH 110 U3YYCHHUIO METalpeAMETHOTO coaepxKa-
HUS.

HexkoTopble MOHATHSA, TaKKe KaK CBET, IBET, 1000, 3710, €CTh B HOHSI-
THU U y MaJICHbKHUX JeTeH, U y B3POCIIOro uYenoBeKa. TONbKO MOHHMaHHE
TOTO MJIM MHOTO CJIOBA OTJIMYAETCS B 00BbEMeE, acCOLMALMil ¥ CTENIEHH TIpo-
pabOTKH CBA3aHHBIX C HUMH HpoOsieM. Takum oOpa3om, MOXKHO cIEnaTh
BBIBOJI, YTO METaNpeIMETHBIH MMOX0Jl HE UMEET OrpaHHuCHHUN B BO3pacTe
YUEHHMKOB H JIIOEH B 00IIeM.

ITpeaMeTHBIE pe3ynbTaThl M3YYEHHsS IPEIMETHOH OOJACTH JIOJDKHBI
OTpaXaTh:

1) dopmupoBaHue MpenCTaBICHUI O 3aKOHOMEPHOW CBSI3M M TIO3HA-
BaeMOCTH SIBJIICHHI MPUPOJIbI, 00 00BEKTUBHOCTH HAYYHOT'O 3HAHHMS; O CHC-
TeMoobpa3yroliel poiau GU3NKK IS Pa3BUTHA APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHil; HAyYHOTO MHPOBO33PEHHs KaK pe3yibTara u3yde-
HUSI OCHOB CTPOEHUS MaTepuu U (HyHIAMEHTAIbHBIX 3aKOHOB (DH3HKH;

2) ¢bopmupoBaHWEe TEPBOHAYAIBHBIX TPEACTABICHUN O (HU3MUIECKOi
CYIIHOCTH SIBJIEHUH MPHUPOABI (MEXaHUUECKHX, TEIUIOBBIX, IEKTPOMarHuT-
HBIX W KBAHTOBBIX), BH/AX MaTepHH (BEIIECTBO M II0JE), JIBMXKEHHH Kak
crocobe CymecTBOBaHHS MaTepUM; YCBOSHHE OCHOBHBIX HIEH MEXaHHKH,
aTOMHO-MOJIEKYJIIPHOTO Y4YEHHUSI O CTPOEHUM BELIECTBA, IEMEHTOB JJIEK-
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TPOJMHAMUKH ¥ KBAaHTOBOH (PM3UKH; OBJIaJCHHE MOHATUHHBIM allapaTtoM U
CHMBOJINYECKUM S3BIKOM (DU3HKY;

3) mpuobpeTeHne OmbITa MPUMCHEHHUS HAYYHBIX METOHOB ITO3HAHHS,
HaOMIoNeHUs (PU3NYECKHX SBJICHUH, IPOBEACHHUS OIBITOB, MPOCTHIX JKCIIE-
PHMEHTAIBHBIX HCCIICNOBAHU, NMPSAMBIX M KOCBEHHBIX H3MEPEHHH ¢ Hc-
HOJIb30BaHUEM aHAJOTOBBIX M HU(POBBIX W3MEPUTENBHBIX NPHOOPOB; I10-
HUMaHHE HEU30€KHOCTH MOTPEIIHOCTEH JTI00BIX U3MEPEHUIT;

4) noHnMaHue (U3UYECKUX OCHOB M MPUHIIUIOB ICHCTBUs (pabOThI)
MalllH ¥ MEXaHU3MOB, CPEACTB MEPEABMKEHHS U CBSI3HU, OBITOBBIX MPUOO-
POB, MIPOMBIIUICHHBIX TEXHOJIOTHYECKUX IPOLECCOB, BIUSHUS MX Ha OKPY-
JKAIOUIYIO CpeJly; OCO3HaHHE BO3MOXKHBIX IPUUUH TEXHOT€HHBIX U 3KOJIOTH-
YECKUX KaTtacTpod;

5) oco3HaHHe HEOOXOOMMOCTH NPHMEHEHUS IOCTIKCHUH (H3UKH U
TEXHOJIOTHH JUI pallMOHAIEHOTO IPUPOIOTIONB30BAHNS;

6) oBilaneHNEe OCHOBaMH OE30IACHOTO HCIIOJB30BAHUS €CTECTBEHHBIX
U HCKYCCTBEHHBIX JJICKTPHYCCKHX W MATHHTHBIX MOJICH, 3JIEKTPOMarHuT-
HBIX ¥ 3BYKOBBIX BOJIH, €CTCCTBEHHBIX M UCKYCCTBEHHBIX MOHH3HMPYIOLINX
M3IIy4eHHH BO HM30E)kKaHHE WX BPEIHOIO BO3ICHCTBUS Ha OKPYKAIOIIYIO
Cpelly ¥ OpraHHU3M 4eJI0BeKa;

7) pa3BUTHE yMEHHS [UIAHUPOBATH B MOBCETHEBHOM JKH3HU CBOM NICHi-
CTBHS C MIPUMEHEHHEM IIOJYYCHHBIX 3HAHUI 3aKOHOB MEXaHUKH, DJIEKTPO-
JMHAMHMKH, TEPMOJMHAMHMKHA W TEIUIOBBHIX SIBICHHH C LIEJIbI0 COepeKeHHMs
3JI0POBBS;

8) dopmHpoBaHHEe NPEACTABICHUI O HEpaLMOHAIEHOM HCIIOJB30Ba-
HHU TPUPOJIHBIX PECYPCOB M SHEPTHH, 3arpsA3HEHUH OKPYKArOLIeH cperbl
KaK CJICICTBUE HECOBEPILICHCTBA MALlIMH U MEXaHU3MOB.

Takum oOpa3om, MeTanpeaMeTHas CBsi3b Ha ypokax (U3UKH HEo0Xo-
JMMa JUTs CUHTE3a 3HAHMIl, YMEHHI U HAaBBIKOB, TakkKe (pOpMHpOBAaHHE BH-
JCHUS MUpA.
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METANIPEJIMETHBINA IMTOAXO0O/ K OBYUYEHUIO PA3JIEJTIA
«KBAHTOBAS ®U3UKA»

CoBpeMeHHOE OOIIECTBO MPEABABIISICT K BBIMYCKHUKY IIKOJIBI TOCTA-
TOYHO cephE3Hble TpeOoBaHus. OH JOMKECH YMETh CAMOCTOSTEIHLHO MPHOO-
peTaTh 3HaHMS, IPUMCHATh X HA MPAKTUKE JJIS PEIICHUS pa3HOOOpa3HBIX
mpobieM, paboTaTh ¢ pa3TUYHON MH(OpPMAIHEH, CAMOCTOATEIIEHO KPUTH-
YECKH MBICJIUTh, UCKATh pPAIlMOHAJIbHBIC MYyTH B PEIICHUH MPOOJeM, OBITh
KOMMYHHUKA0€IbHbIM, KOHTAKTHBIM B DPa3JIMYHBIX COIMAIBHBIX TpyMIax,
THOKAM B MEHSIOMINXCS XU3HCHHBIX CHUTYAIIVSIX, BIAJCIONIIM 3HAHUSAMHA U
YMCHHSIMH B 00JacTH MH()OPMAIIMOHHBIX TEXHOJOTHU. PelreHwme maHHOTO
Bompoca npenanonaraet BHeapeHune ®I'OC B mikonsHOe obOpasoBanue [1].
CymecTBeHHas OCOOCHHOCTh HOBOTO CTaHIApTa 3aKII0YacTcs B TOM, UYTO
TpeOOBaHUS K pe3yibTaTaM OCBOCHHs OOYYAIOIIMMUCS OCHOBHOW 00pazo-
BaTEIbHOW MPOrpaMMBbl OINPENEIECHBl Ha TPEX YPOBHIX: JUUYHOCTHOM, METa-
MIPEIMETHOM U TIPEIMETHOM.

B oteuecTBeHHON mNenaroruke MeTaNpeAMETHBIM MOAXOJ MOIYYUI
pasButue B KoHIle XX Beka, B paborax 10.B. I'pombiko, A.B. Xyropckoro,
u, HakoHel, B 2008 romy ObUT 3asBIiCH KaK ONWUH U3 OPHUCHTUPOB HOBBIX
00pa3oBaTeNbHBIX CTaHAapTOB. MeTanpeaIMeTHbIH MoIXo MpeaiaraeT Ta-
KYIO IIepEeOPraHU3aINI0 PEAMETHOTO 00pa30BaHus, KOT/Ia 32 CUET UCIIOIb-
30BaHMS Ha YPOKAaX METAIpeJIMETHBIX TEXHOJIOTHH TPAHCIHPYETCS U HEe0O-
XOJIMMOE MPEAMETHOE COJIEpP>KaHUE — HE KaK CBEACHMS JIJIsl 3alIOMUHAHMS, a
KaK 3HaHUS JUId OCMBICIEHUs W ucnonb3oBanus [2]. LkonbHUKK yuyaTcs
pa3dupartbcs B yCTPOHCTBE MPEAMETHBIX ACHCTBUTEIBHOCTEH, OHH TIPH T10-
MOIIM METaNpeMETHBIX TEXHOJOTUH 00yJaroTCs BHICTh, KaKHe TCOPHH U
CHUCTEMBbI MOHATHUI CTOSIT 32 TOM MM MHOM HAayKOW, B KAKUX OHU HaXOMSTCS
B3aMMOOTHOIICHUSIX, KaKWe TO3HUIIMU CTAJKUBAIOTCSI U TEM CaMbIM Pa3BO-
paYMBaIOT HAYKY, HAKOHEIl, KaKhe PyOe)KM COBPEMEHHOTO 3HAHHUS Ta WM
VHas HayKa y)e OCBOMIIA, a KaKue HeT, U TJie OCHOBHBIE TOUKU MPHUIIOKEHUS
CHJI, B KOTOPBIX OXHUIAIOTCS TPOPHIBHBIE PE3yNbTaThl. MeTanpeaMeTHBIH
MIO/IXOJT HE 03HAYAET, YTO HYXKHO BBIOPOCHUTH MpeaMeTHOe oOpa3oBanue. OH
BIICPBEIC JIeTIA€T BO3MOXKHBIM OCBOCHHE B IPEAMETHBIX O0JIACTSIX TOTO, YTO
B NPUHUUIE HEAOCTYINHO U HEBO3MOXXHO. Vcrmosib30BaHME MeTarpenMer-
HBIX TEXHOIIOTHH CITIOCOOCTBYET MOBBIIICHUIO HHTEIUICKTA [3].
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Hayuyno-meTonuueckuii aHajau3 ToOKa3all, YTO OCYILIECTBJICHHE METa-
MPEAMETHOCTH MPU M3Yy4eHHH pasnena «KBaHTOBas (Qu3MKa» B MIKOJIEHOM
Kypce BO3MOKHO TIPH:

1)npoBeneHnn yueOHBIX 3aHATHI C IPUBJICYCHUEM 3HAHMN U3 OPYTHX
Y4e0HBIX IPeAMETOB (XUMHUH, aCTPOHOMHH, Teorpadii, UCTOPHUHU H Jp.)

2)moncke HeoOX0AMMOM HHHOPMAIIMH B PA3TNYHBIX HCTOYHUKAX U CE-
T HTEpHET;

3)ocymiecTBICHIH OMBITOB M MBICICHHBIX dKCIIEPUMEHTOB B XOJIC Ca-
MOCTOSITEIBHOM JeSITEeNbHOCTH, a HE 110 HHCTPYKIIUU;

4)BBITIOTHEHHH 33JaHUI UCCIIEIOBATENBCKOTO XapaKTepa,

5)npoBe/icHre MOHUTOPHUHTA METAMPEAMETHBIX pe3yapTaToB [1].

Jn1st AMarHoCTHKU ypOBHSI CHOPMUPOBAHHOCTH METaNpeIMETHBIX 3Ha-
HUH 11e7IecO000pa3sHO HCIIONB30BaTh CIEAYIOIIUE BUABI 3aJaHUM: «HANHIN
OTIIMYMS; TOUCK JINIIHETO; «Ta0MPUHTBD); YIOPSTOUYNBAHUE; «ICIOYKH»;
XUTPOYMHBIE PEIICHHs COCTaBJICHHE CXEM-OIop; paboTa ¢ pa3sHOro BHAA
Ta0NMIIaMy; COCTAaBJICHUWE M PACHO3HaBaHUE AWArpamm; pabdoTa co CloBa-
psiMHy; Halau OMHMOKHW; NMPOBENM SKCHEPHMEHT; pacckas3 MO PUCYHKY; I10-
TIOJTHY IIPETIOKEHHE; BBIOOP U3 TEKCTa TEPMHUHOB U T.JI.

Takum o0pazom, 0Opa3oBaTeNbHbIE CTAaHAAPTH PACCMATPUBAIOT METa-
MPpCAMCTHBIC PE3YJIbTAThI 60Hblﬂeﬁ YacCTbhIO KaK pa3sBUTHUC YHHUBEPCAJIbHBIX
y4eOHbIX IEHCTBHI, BMECTe C TeM, He OTpHUIlast HEKOMl MHTErpaTUBHOU Co-
CTaBJIAIOLIEH colep)KaHusl 00pa30BaHMsl, UMEIOIEH OTHOLIEHHE KO MHOTUM
npeaMeTaM Ha YPOBHE MOHSATHUH.

Jlutepartypa

1.byraeB A.W1. MeTozauka npenogaBanus (YU3UKHA B CPEIHEH MIKOJIE. —
M: 3uanme, 2012. — 213 c.

2.Epmonaeea M.I". CoBpeMeHHbIIl ypOK: TEHJIEHIUH, BO3MOXXHOCTH,
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HNCCJIEJOBAHHME IIVIOIA N TIOBEPXHOCTHU 'HIIEPCOEPHI
N OBBEMA n-1- MEPHOTI'O IIAPA B ITPOCTPAHCTBE R,

AnHotanusi. B nanHo# paboTe mosyueHs OCHOBHBIE ()OPMYJIBI Ha-
XOXKIEHUS TUIOIa Iy runepcdepsl 1 00bemMa M — MEPHOTo 11apa B
mpocTpaHcTBe Ry, mpum=2,3, ..., n—1.

HaiineHs! B IByMEpHOM IIPOCTPAHCTBE: JUIMHA OKPYKHOCTH, 33/1aHHOM
B IIapaMeTPUYECKOM BHUJIE U B MOJISIPHBIX KOOpAMHATAX, IUIOMIAAb Kpyra; B
TPEXMEPHOM IIPOCTPAHCTBE — IUIOMAAb Cepbl, 3a1aHHOH MapaMeTPHUIECKH
U B JICKapTOBOI CcTEME KOOPANHAT, 00BEM IIapa, 3a1aHHOTO B IIMINHAPH-
YEeCKMX KOOpANHATAX M T.J.; B N-MEPHOM IPOCTPAHCTBE - IUIONIA b THIIEP-
cdepsr 1 006eM N-1 — MepHOTO TIapa.

Tunepcghepoii mmu M = N — 1 — meprou cghepoti €BKINIOBA IPOCTPAH-
cTBa R, Ha3BIBAETCSI MHOXECTBO BCEX TOYEK 3TOTO MPOCTPAHCTBA, JISKAIIIX
B 0JHO# (M+1) — MIOCKOCTH U OTCTOSIIUX OT OJHON TOYKH, Ha3bIBAEMOM
LEHTPOM M-cdepsl, Ha OTHOM U TOM € PAaCCTOSHUH, Ha3bIBAEMOM pajIy-
com M-chepsr.

Ecnu paguyc (m-1)-cdepst paBeH a, ToO MHOKECTBO BCEX TOUEK M-
IOCKOCTH 3T0M (M—1)- cepsl, Haxomsmixces oT tentpa (M-1)- cdhepsr Ha
paccTosiHMM < @, Ha3bIBaeTcsi M - wapom.

CBs13b MEXly KDMBOJIMHEHHBIMH KOOPIMHATAMH u' Touex Ha chepe u
JIEKapTOBLIMH KOOPJMHATAMH X' HMEET BUJL
x' =acosu' cosu®...cosu"™,

x* =asinu*cosu?...cosu"?,
x® =asinu?cosu®...cosu"*,

X"t =asinu"?cosu"?, @)
X" = asinu™?,
T i T .
rae 0<u'<2r, _§<UI<E' opu i>1.

[nomane chepsl paguyca a MpoCTPaHCTBa R, BEIpakKaeTcst, Kak
S=a"*[[...Jcosu?cos?u’...cos" 2 u"*du*du?...du™,
U
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rie 0<u'< 2z, —g<u‘<g, mpu i>1.

ITosTOMy 3TOT MHTErpai paBeH NPOU3BEACHUIO N HHTETPAJIOB

T b T T T

2 2 2 2 2
S :2a”’1jduljcosu2du2 I coszusdus...j cos“’3u”’2du”’2jcos”’zu”’ldu”’l.

2 2 2 2 2
[Tome3ysick M3BeCTHRIME (POPMyTIaMHI MATEMaTHIECKOTO aHAITN3a
T T
3 k-t 3 2k
_[ cos® udu = (GO0 T, _[ cos®™udu = _@an | ,
i (2K i (2k + 1!
2 2

rae k! — mpomsBeneHue Bcex HATYPaIbHBIX YHCEI TOM JKE YSTHOCTH, UTO U
k, He mpeBocxoaAmUX K, HAXOAUTCSA OKOHYATEIBHO, YTO HPH YETHOM N

11 11 1] -3\ % %
S=2a"17r2 2 e 2—3_(n_3: 2*n a™,
20030 a7 (n=2n (n=2)
a MpH HEYEeTHOM N
n+l n-l

SEW M (- 27wt .,
21031 4 (n—2) (n-2)n°

T.€. IIOIAAb Cephl pamuyca a B IPOCTPAHCTBE R, P YETHOM U HEUETHOM

N COOTBETCTBCHHO paBHA

n-1
S=2a"'n 2

nn n+l n-1
_ 221[2 an—l _ 2 2 T 2 n—1. (2)
(n—2)n

==~ _a
(n—2)
O6beM V 1mapa paanyca a BRIpaKaeTcsi HHTETPAIoM
V= HU.Ia"’l cosu?cos?u®...cos" 2 u"*dutdu?...du™dr,

WA 2
V=[s,da _1sa
) n

[TosTomy 00BeM V mapa paanyca a B N-IIPOCTPAHCTBE MPH YETHOM U

HEYETHOM N COOTBETCTBEHHO paBcH
n n n+l n-1

2 y2im? o 3)
n!! n!!
Jluteparypa
1. Byry3os B.®. Jlekunu no maremarnueckomy ananusy. Yacts Il.
[IYu4. mocobue. -M.: U3n-so: MI'Y, 2014. -200 c.
2. Pozendenng b.A. MHoromepHsle npocrpancrsa. -M.: Hayka, 1966.-
48c.
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Hcapaun 10.A., Kpacuabuukosa 3.B.
B® baul'V, r.bupck, Pb

Kpacunvrnuxos B.A., cm. npenodasameins
Isavlin94@mail.ru

HNCCJIEJOBAHUE TPAH3UCTOPOB B IIKOJIE

B coBpeMEHHBIX YCIIOBHAX B MIKOJIC TIPH N3yYCHNUH HA ypOKaX (HU3UKH
JJIEKTPUYECTBA, U OCOOCHHO €€ pPa3JelioB, CBA3AHHBIX C IMPOXOXKICHHEM
TOKOB 4Yepe3 IOJIyIPOBOAHUKH, BO3HUKAIOT MTPOOIEMBI C YCBOCHHUEM H T10-
HATHEM IIPOLIECCOB, NMPOUCXOAIMIUX B 3JIEMEHTax Lenu. YacTo Mcmomnb3y-
10TCS TMOO KOMITBIOTEPHBIE MOJENH, JIMOO BOOOIIE HArISJHOCTH B BHIE
IIpe3eHTalMi U Jaxe IIakaToB. MBI mpejiaraeéM HCIONb30BaTh YHUBEP-
canpHble creHAbl Tuma KL-210, xoTophle MO3BOJSAIOT M3ydaTh HMIMPOKUIN
CHEKTp PaboT, CBA3aHHBIX C HIEKTPUUCCTBOM OT HCCIICAOBAHUS MPOCTEH-
mux nenedt ¢ R, L, C 1o co3panus aBTOMaTHYECKHX YCTPOWCTB yIpaBe-
HUSL.

CoBpeMeHHasl 3IEKTPOHHMKA MOCTPOEHA Ha ITOJIyIPOBOAHUKOBOH OC-
HOBE, a2 OCHOBHBIM 3JIEMEHTapHBIM Y3JIOM sBIsSeTcS TpaH3uctop. [TosTomy
N3Y4YCHUIO XapaKTEPUCTHK TPAH3UCTOPOB HEOOXOAMMO YAENUTH 0co0oe
BHUMaHHE.

Tpan3ucTop B OOJBIIMHCTBE CIydaeB HCIONb3yeTCsA Kak '"ympasise-
MBI pe3ucTop, KOTOPBI MOXKET IeperaBaTh BXOJHOW CHTHAJ B COOTBET-
CTBHH C CONIPOTHBIIEHHEM pe3rcTopa. CloBo "TpaH3UCTOP' COCTOUT U3 IBYX
cnoB: "transfer" (mepemaua) um "resistor" (pesumctop). Tok, MpoOTEKarOIINi
Yyepe3 BBIBOJIBI KOJUIEKTOPA M AMUTTEPA TPAH3UCTOPA, OyIeT N3MEHATHCS B
COOTBETCTBUHM C H3MEHEHHUEM Toka 0a3bl lg. [{pyrumu cnoBamu, Tox lg Oyner
YIpaBIsATh BHYTPEHHUM conpotuBiieHneM Mexay C u E.

Cy11ecTBYIOT TpaH3UCTOPHI IByX OoCHOBHBIX TUIOB: PNP u NPN. Hx
CTPYKTYPHBIE CXEMBI MTOKa3aHbl COOTBETCTBEHHO Ha Puc.1. O (amurrep), b
(6aza) u K (komiekTop) - 0003HaYCHHE W HA3BaHHUE TPEX BBHIBOJIOB TPaH3H-
cTopa.

Heobxomumoe o6opypoBaHue:

1. Y4eOHblii cTeH] Uil M3YYeHHs 3JIEKTPUYECKUX/aHAJOTOBBIX CXEM
KL-22001

2. KL-25002 Moayab cxem BeImpsaMuTest, AuddepeHnuaTopa u uHTe-
rpaTopa

3. MynbTuUMeTp
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. ay..
muriep Kok top

Puc. 1 CtpykrypHas cxema TpaH3UCTOPA:
a)- YCTPOMCTBO, 0) — ycIIOBHOE 0003HaUSHUE HA CXeMax

ITpouenypa BBIOTHEHHS 3KCIIEPUMEHTA: COTJIACHO pa3paboTaHHOI
METOJIMKH U OIMCAHUSIM, O()OPMIICHHBIX B BHE Ta0OPaTOPHBIX padoT.

OOyyaromuecst TOIKHBI H3YYNTh TEOPETHUECKHE OCHOBBI IPOXOKIE-
HUS SJIEKTPHYECKOTO TOKA Yepe3 COOCTBEHHBIE M JIETHPOBAHHBIE TOJYIIPO-
BOJHHKH, Y4€CTh 0COOCHHOCTH P-N-riepexooB. [IponsBectn cOOpPKY cXeMbl
u:

A. Usmepenue i, is i, pNp Tpansucropa.

B. Usmepenue i, is i, npn Tpansucropa.

B. Ilonyuuts 1 HApUCOBATh BXOAHBIE XaPAKTEPUCTUKH.

I'. [Tory4nTh ¥ HAPHCOBATH BBIXOJHBIC XaPAKTEPUCTHKH.

IIpu aHanu3e MOJy4EHHBIX JAQHHBIX OOYYArOLIMHCS OJDKEH MOHSTH,
YTO W3MEPEHHE TOKOB 0a3bl, KOJJIEKTOPA U SMUTTEPA MO3BOJISIET BEIYUCIUTh
3HaueHne B mt NPN u PNP TpansucropoB. IIpoBepuTh BBIpaKeHUS
L=lgtl u B=l/l; npu HOpMaNBHBIX yCIOBHSAX dKCIUTyaTanud. OObICHUTD,
Mo4YeMy 3HaueHHE [3 yMEHBIIHUTCS NpH padoTe TPaH3HCTOpa B PEeXHUME Ha-
CBIIICHHSI.

OnmHNM M3 YIOOHBIX CIIOCOOOB IOCTPOCHUS BOJIBTAMIIEPHBIX XapaKTe-
PHCTHK TPaH3HCTOPA SIBISIETCS] UCTIONB30BAHUE KOMIIBIOTEPA C IpOrpaMMa-
MU 00pabOTKM IaHHBIX U TPadOIIOCTPOUTENS MIIM IIPOCTO MPHUHTEPA.

Bo3moxHO ucmonb3oBanue ocuuiorpada A HarJISIHOTO OTOOpa-
JKSHUsI HAaOJIFOJICHUST XapaKTEePUCTHK TPaH3UCTOPA.

IMpumenenne crennoB tuna KL-210 mo3BonseT onepaTMBHO MEHSTh
CXEMBI COEJIMHEHUI M I1IeJIbIX MOJYJIeH B 3aBUCUMOCTH OT IOCTAaBIICHHBIX
3anad. OOyyatomuecs 6osee riryOOKO MO3HAIOT MaTepuall.
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HcakaeB 1.C., Xy3una ®.P., Canauea M.C.
B® baul'V, r.bupck, Pb

Xysuna @.P., K.¢p.-Mm.H., Ooyenm
dimaon94@bk.ru

HECTAIIMOHAPHOE TEYEHHE BCKHUIAIOIIEN BOJbBI 13
KAHAJIA ITPU BHE3AITHOU PABI'EPMETU3AIINN KAHAJIA

BonBIIMHCTBO TEXHOIOTMYECKHUX MPOIIECCOB B XUMUUECKOW MPOMBIIII-
JICHHOCTH, B aTOMHOH ¥ TEIJIOBOW SHEPreTHKE, B TPyOONIPOBOIHOM TpaHC-
MOpTe MPOUCXOAUT IpPHU BBICOKUX TeMmIeparypax U aAaBieHuu. [loatomy
HapylIeHHe TePMETHYHOCTH PEaKTOpPOB, KAHAJIOB IPUBOJUT K MHOrodas-
HBIM TEYEHHSM, CONPOBOXIAIOIIMMCS (a30BBIMH IEPEXOJaMH, a TaKKe
s¢exramMu 3ByKOBOTO 3alupaHus ITOTOKOB. [IJisi aHam3a BO3MOXKHBIX IO-
CIeICTBUI aBapHi Ha aTOMHBIX AJIEKTPOCTAHIUAX, TEXHOJIOTMUECKUX yCTa-
HOBKaX, B TPyOOIIPOBOJAX C JIETKOKHUITAIIMMH YTJIEBOJOPOIHBIMHU CHCTEMa-
MU OYEHb Ba)KHO 3HATh, KaK M3MEHSAIOTCS JaBICHHUE B EMKOCTH, MacCOBBIN
pacxo/l KUIMAMEH KUIKOCTH.

ITosTOMY IJI OLIEHKH MOCJIEACTBUN aBapUHHOM pa3repMeTU3aluu eM-
KOCTEH M KaHAJIOB, MOKOSIIUXCS MOJ BBICOKHM JaBICHHEM, BeChbMa aKTy-
QIBHO CO3/laHHE MaTeMaTHYECKUX MojeNel, MO3BOJSIONIMX PacIIUpUTh
TEOPETHYCCKHE TPEACTABICHUSI 00 OCOOCHHOCTAX TEIIOMU3NYCCKUX U
THIPOAMHAMHYECKUX IPOIECCOB B TAKUX CUCTEMaX.

Jlana Tpy6a, B HEll HAXOUTCA BOJA B IEPEKATOM COCTOSHHUH C JaBie-
HueM u temneparypoii Po To.

B kako#-TO MOMEHT BpeMEHH MPOUCXOIUT pasrepMeTu3anus JaHHON
TpYOBI (aBapHiiHAS CUTYAIU).

Kak Tosipko mpomnsonuia parepMeTusanysi, B TpyOy MOCTyIaeT BOJIHA
BO3MYIIEHHs, KOTOpass UAET CO CKOPOCTBIO 3Byka. I oHa MOMeHTanbHO
OITyCKaeT JaBieHue JI0 naBieHus HachimeHns Ps (To) n HaumHaeTcs BCKU-
nanne. EcrecTBeHHO NpH pa3repMeTH3alyy TPyObl BCKHIAIONIas BoJa Ha-
YHHAET BBITEKATh U3 TPYOHI.

Bo3bMeMm ypaBHeHUE J1s TUIOTHOCTH p MAPOKUAKOCTHOM cMecu

p pl pg
FIIG al - 00beMHas BJIAXKHOCTb, ag - 00BeMHOE Tra3’oCcoACpKaHue T -

CyJia TUAPABIIMYECKOI'O TpCHUA; P — CPEAHSAA IIJIOTHOCTh napoxcnzucocnloﬁ
CMECH.
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Tak Kak UMeeM Iepexo.l My3bIPbKOBO-TIEHHOTO IIOTOKA B IAPOKAIelb-
HBIH ((a30BbIi niepexox 1-ro pona), To yuuteiBaeM ypaBHeHHe Kiaysmyca.
Torzaa moayunM ypaBHEHHE COCTOSHHS

11 o -T.(T (p)
P T.(p)

CKOpOCTh BBITEKAHUS MAPOKUAKOCTHOM CMECH MMUTHUPYETCS CO CKO-
POCTBIO 3ByKa B JIaHHOM CpeJie

c2=9P_ T.1.(p) - (T, —T.(PNT.(P)T.(P) .
dp T (p)
PaCCMOTpI/IM HUCTCYCHUEC C YUYETOM CHUJIbI TUAPABINYCCKOI'O TPCHUA
[ jwjw ] _op_ 7 _g %, 0w _g.
2a "2z, ) 0z 2a o a

HonyqaeM HN3MCHCHHUC NaBJICHUA OT BPEMCHHU

ar =C? 21 S|gn[ p}a
ot

A

op|.
01

W3 ycmosust Ganmanca mMacchl Ha rpanune Z =Z Te MpOUCXOAUT WH-
BepcHs MOTOKA, CIIEAyeT

My _ (i)
p—(W__Z )_p+(W+_Z )
COOTBETCTBYIOIIME HAYAIBHBIE U KPAEBbIE YCIOBUS MOTYT OBITh 3aIlH-
CaHbI B BUJC:

p=p, (t=0,220); p=p, (t>0,2z=0)

BaejieM aBTOMOJIENbHYIO TiepeMeHHyt0 77 = Z / (k+t)2/ 3. Torma ocHoB-

HOE ypaBHEHHE B aBTOMOJIENBHBIX MTEPEMEHHBIX 3aITUIIETCS B BUJIE:
§
Rol P dR[de fi'dj w9 o
dn®  dP\dp 3 2K dn dn

IIpu 3T0M U3 yClI0BUS ClIELyET, YTO HauyajabHbIE U TPAHUYHBIC YCIOBUS

JJIA YpaBHEHUA MOT'YT 6BITB 3aIllMCaHbl B BUJIC

P=1,7=0,P=P, n=0.

Koaddunuentr uaBepcuu ,B OyJeT BBITJaJUTh CIEAYIOIUM 00pa-
Zwy B= fLW)* - fi'
= ' z A
Z(w)+ -
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U 3aBUCHT [T Y3bIPHKOBO-TIEHHOTO TIOTOKA OT pajuyca a U epoxo-
BaTOCTH O . A 11 mapokanensHoro pases 0,02 (6e3pasmMepHoe).

-2
A = (2 Ig 2,17 4] My3bIPEKOBO-TIEHHBII;
2 S .

A = 0.02 mapoxaneabHbIi.

3anporpaMMHpOBaB OCHOBHOE ypaBHEHHE B aBTOMOJENBHBIX Iepe-
MEHHBIX M pemas meronoMm Pynre-KyTra, Mbl momyuwsv, 4To WHBEpCHUS
MIOTOKa IPOUCXOAUT MPHU JOCTHKCHUH 0e3pa3MEpHOr0 3HAYCHUs! AaBJICHUS
pasHas 0,7.

Ha srane mcreyeHnsi BCKUNAOUIeH >KUJIKOCTH U3 KaHaja, Korjua WH-
TEHCUBHOCTH OIOPOXKHEHHUs1 omnpenensieTcss 3(G(eKToM THAPaBIMYECKOTO
COIPOTHUBIICHHSI, CHCTEMa YPaBHEHU JBHIKCHUSI CBOAUTCS K OJHOMY HEJH-
HEWHOMY ypaBHEHHMIO. [yl 3TOr0 ypaBHEHHS IIOCTPOCHO aHAIUTHYECKOE
peLIeHre ¢ yYeTOM WHBEPCHH IOTOKa (Mepexoi My3bIPhKOBO-NIEHHOTO MO-
TOKa B IIAPOKAIICIbHBII).

[oka3zaHo, 4TO Mepexo IMy3bIPEKOBO-TICHHOTO MOTOKA B MApOKAIIeIIb-
HBII MPOMCXOAUT NPH JOCTHXKEHUH 00BEMHOTO IapoCoaepKaHus a,=08

Y [IpH 9TOM JIaBJIEHNE MHBEPCHU JocTuraeT 3nauenns PM =0.7
Jlureparypa

1. Xy3una®.P..CammeBa M.C., VYmurun H.B. Bmusgame cuisl

THIPaBIMYECKOTO TPSHHS HA MapaMeTphl HCTCUCHU BCKUTIAIOIICH BOIBI U3

TpyOUaTOTO KaHaua. Bectnuk ~ KaszaHCckoro - TEXHOJOTHYECKOTO

yauBepcucteTa. 2104. T.17. Ned5. ¢ 198-200.

HcnamoB @.@., Anexcanapos H./I.

b® baml'VY, r.bupck, Pb

Anexcanopos HJI., k.¢p.-m.u., un. — kopp. M A H I O
fadis_islamov_95@mail.ru

MATPUYHOE INPEJCTBAJIEHUE ITOJTYKBATEPHUOHOB

1.Acropuyeckue cBeleHHs O MOJYKBATEPHUOHAX
INomykBaTepHHOHBI B MAaTEMAaTHUKy BBEAEHBI HU3BECTHBIM COBETCKUM,
pycckuM reomerpom b.A.Posengensnaom B 50-x ronax 20 Beka B padbote
«HeeBxa10Ba reoMeTpus».
2.IlonsiTHE 0 MOJYKBATEePHUOHAX
OpmHUM W3 TPUMEPOB JHHEHHOHN anreOpsl ABIsAETCACA anredpa, IEMEHTHI
KOTOpOM MO’KHO 3amucaTh B BUAE og—=a-+b-i+c-s+d- n, Tae
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i2 =-1, 82 =0,l-e=—¢-1= n- DNEMEHTHI 3TOH anreOpsl Ha3bl-
BAaIOTCA NOYKEAMEPHUOHAMU.
Camy anreOpy Ha30BEM aneebpou nonykeamepHuoHog M dyneM o06o-
3Ha4aThb _Oji(i’ g’n) = (R(i)g)n); +, A a) .
3.CTpyKTypHbIe YPABHEHHUS M CTPYKTYPHbIe KOHCTAHTBI
HaiizeMm cTpyKTypHBIE KOHCTAaHTHI areOphl MOTyKBaTepHUOHOB. Tlepe-
nmeM Tabauny Kanum B Buzne

& € €3 €4
el el e2 63 e
e, 62 - e 4 - e3
63 €3 -e 4 0 0
e " e 4 e3 0 0 Torga mnomydaem
64 CTPYKTYpHBIX
KOHCTaHT.

4.MaTpuyHoe npejacTaBjieHue aaredpbl
3apaua 1 Ilycts gg(i, g,’n) =(R(,&,1n);+,-, A - Q) - KOJIBLO 110-

JIYKBATEPHHOHOB, & , /7 , , = (M PP A- @) - KOJIbLIO MaTpHIl BU/A

a b c d

e -b a -d Cc
> O O a —Db

0] 0 b a

Paccmorpnm otobpakenne R (i, e,1) —> M, Haa %, KoTopoe
b > <.

OIMPECACIIACTCA TaK:
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a b c d
b a —-d c
(VaeR(i,e,m)[h(a) = ,a=a+b-i+c-e+d-n],
0O 0 a —b
0O 0 b a
i2=—1¢g2= 0,i-&£=—¢-i = . lokasars, 4o h — usomoppuszm

konbiia R(i,€,m) Ha KOJBIIO M, , Hal R.
<

Pewenue. Otobpaxenne N yaoBIeTBOPSET YCIOBUSIM roMOMOpP(hI3MA.

B camom perne,

(Vo0 €Qm)[N(ay +a,) = h(ay) +h(a,)]
[h((a +Db, -i+c -e+d -m)+(a,+b,-i+c,-e+d, )=
=h((a, +a,)+ (b, +b,)-i+(c +c,)-e+(d, +d,)-n=

a+a, b+b, c,+¢C,

_ _bl_bZ a +a, _dl_dZ

(0] 0] a +a,

(0] o a +b,

a b G d a

_ b & -d ¢ " —b,

o o a b o

o o b, a, o
=h(a, +b -i+c -e+d;
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d, +d,

C,+C, |

_bl - b2

a+a,

b2 C, d2

a, —d, € _
0] a, —b,

0] b, a,

-n+h(a,+b,-i+c,-e+d,-n)].



L(va .0, e QIh(a, -a,)=h(e)-h(a,)]
[h((a1+bl-i+cl~s+dl-n)~(a2+b2-i+02~s+d2~n)):
=h((al~a2—bz~b1)+(a1~b2+bl.a2)~i+(a1~cz—d2~b1+c1«a2+d1«b2)~a+
+(al-d2+b1~02+d1-a2—b2-c1)-n):
3 -a,~b,b  a-b,+b -a,
_| D3 —bra, a-a,-b,b
0 0
0 0
al~cz—d2~bl+cl~a2+dl~b2 al'd2+b1~cz+dl~a2—b2~c1
dl~a2+cl~b2—bl-cz—d2~a1 —bl-dz+al~cz+a2~cl—b2-d2
3-a,~b,b b, —b, -2,
3-b, +b;-a, 3 -a, =, b
& b ¢ d3fa b, ¢ d
a
o 0 a -b||0 0 a -b =ha,)-hiep)]

OObalOObza2

(VaeQm),AeR)[h(A-a)="A-h(a)]
[h(r-(a+Db-i+c-e+d-n)=h(A-a+A-b-i+A-c-e+A-d-n)=
ra Ab Ac  Ad a b ¢ d

2. _|-Mb ka -Ad e \ b a -d c

0 0 xa -Ab| |0 0 a -b
0 0 b Xa 0 0 b a
=A-h(@a+b-i+c-e+d-n)]. Y.
Jlutepartypa
1.Anexcannpo  H.J. I'pynnsl. JIuneiinsle anreGpel. — bupck:
BOBI'Y, 2017. —220 c.
2.AnekcanapoB H.JI. TIceBOoeBKIMIOBBI MPOCTPAHCTBA. — bBHPCK:
BI'TIN, 1990. — 26 c.

3.Kanyxuun JI.A. Beaenue B o0uryto anredpy. — M.: Hayka, 1973, —
441 c.
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Hcxaxos U.U., Xy3una ®.P., CanueBa M.C.
B® baul'V, r.bupck, Pb

Xysuna ©.P., x.¢.-M.H., TOLIEHT
ishgimi@mail.ru

CTAIIMOHAPHOE UCTEYEHHUE KUJIKOCTH U3 BOJBIION
EMKOCTH YEPE3 IIEJIb

[pornecchl TeueHus BYX(Pa3HBIX cMeceil B TpyOax SBISIOTCS HpeaMe-
TOM IIUPOKUX TEOPETUUECKUX M IKCIEPUMEHTAIbHBIX UCCIIEI0OBAaHUI y HAC
B cTpaHe u 3a pyOexxoM. OHaKO COBPEMEHHBIE METOJbl pacuera TeUeHUH
ra30’KHIKOCTHBIX CMECEH HEe MMEIOT eIle TOHM cTerneHr 0O0OCHOBAHHOCTH U
TOYHOCTH, KOTOPBIE NMPUCYIIN TUAPOJANHAMUKE OJTHO(DA3HBIX IOTOKOB.

B nmanHO# paboTe paccMOTpeHa MaTeMaTHuYeCKash MOJENb HM3Y4CHUS
CTAIlHOHAPHOTO MCTEYCHHUS KUIKOCTH M3 OONBIIONH €MKOCTH 3aIl0JHEHHON
KHILAMICH JKUAKOCTBRIO depe3 mienb. bymem mojaraTh, 4TO JaBJICHHE B OC-
HOBHOM 00BEME B JJOCTATOYHOM yJaJICHHH OT IIEITH OJHOPOJHOE (YCIOBHE
roMO0apUYHOCTH), a TMPOIECC HCTCUCHUSI—KBa3HyCTAHOBUBINHUICS. TakuMm
00pa3oM, TMHAMUYECKHE TPOLECCH B OCHOBHOM JIOKAJIM30BaHBI B 0071aCTH
TEUYCHHUs, IpUMBIKatonel K menn. [IprdeM pacnpeneneHue mapaMeTpoB B
9TOM 001acTH - KaK NMPH CTAllMOHAPHOM T€YCHUHU. B MOMEHT BpeMeHH t =0
B €MKOCTH HAaXOIUTCS Ta30KHIKOCTHAs CMECh B CTAIMH HACHIICHHUSA TPH
TEMNEpaType T, M JABICHHH p (T ). B MoMeHT BpeMeHH t > (0 MPOUCXOAUT

pasrepMeTH3alys eMKOCTH, HAaYMHAETCS! HCTEUCHUE T'a305KUIKOCTHOH cMecH
B OKPY)KaIOIIYIO CPEexy.

[Momyuena 3amMkHyTast cucreMa AnPepeHaIbHbIX YPaBHEHUH, IS
OTIMCAHUsI TAPAMETPOB CUCTEMBI. UHCIIEHHBINA pacueT MPOBOIAMICS METOIOM
Pynre — Kyrra.

[IpencraBneHsl pe3ynbTaThl HCTEUSHUS! U3 EMKOCTH, 3aII0JIHEHHON Ha-
CBILICHHBIM MPOTIAHOM TP T — 248K ( p,(T,) = 2amm.)- 11apameTpsr em-

KOCTH: 00beM V =80.°, IUIOAAb CEYeHU S =14,2.
Ha pucynke 1 moka3aHo U3MEHEHUE JABJICHUS BHYTPU €MKOCTH (Py)
I

(muHMA 1) 1 Ha cpese IIeTH (P, ) (uHMs 2) ¢ TedeHHeM BpeMeHH (rpaduk

MPUBEJCH ISl HACHIIIEHHOTO MpONaHa MpH HAaYaJbHON TeMIeparype
T,=248K, COOTBETCTBYIOWICC JaBICHHC HACBILCHUSA P, =2amum -

P, =1.9amu -» V =80, IIIOWab cedenns S =1y°).
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1e

Puc. 1. u3MeHeHue naBiIeHNsI BHYTPU EMKOCTH (Py) (ymuHMs 1) ¥ HA
I

cpese menu (P,) (IMHMS 2) ¢ TeYCHHEM BPEMCHH

245 —|
240 —|
235 —|
230 —|
te

2 T 71 T T ‘T T T ‘" T T T ' 1
o s 10 15 20 25 30 a5

Puc.2. MiameHeHne TemMnepaTypsl T, K BHYTpu eMkocTH (1) 1 Ha cpese

miend (2) ¢ Te4YeHHeM BpEMECHU
Ha pucyHke 2 moka3aHO H3MEHEHHE TEMIIEPATyphl T, K BHYTPH €MKO-

ctu (1) u Ha cpese menu (2) ¢ TeueHHeM BpeMeHH (rpaduk NpUBENeH s
HaCBIIIEHHOT0 MpoMaHa MpU HayalbHOU TemiepaType T, = 248K , COOTBET-

CTBYIOIIEC JABJICHUE HACBIMCHHUA P =2gmm- P, =1.9amm -V =80.°.,

mIomanp cedeHus S =1y°).

W3 rpadukoB BUAHO, YTO YeM BEIIIE TEMIIEpPAaTypa B EMKOCTH, TEM
OTIOPO’KHEHHE EMKOCTH IPOUCXOAUT OBICTpEe.

Jlutepartypa

1. Xysuna®d.P.,Cammea M.C., VYmutna H.B. Bmmsane cuisr
THIIPaBIUYECKOTO TPSHUS Ha IMapaMeTphl UCTEYCHHUS BCKHUIIAIOMICH BOJIBI U3
TpyO4UaToro  KaHaia. Bectauk ~ Ka3zaHCKOrO  TEXHOJIOTHYECKOTO
yuuBepcucrera. 2104. T.17. Ned5. ¢ 198-200.
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Kacumon.U.J., Anexcanapos H./L.

B® bawl'V, r. bupck, Pb

Anexcanopos H Jl. k.¢p.-m.n., ooyenm, un.-xkopp. MAHIIO
kasimov.adk@yandex.ru

CBsI3b AJITEBPBI KBATEPHHOHOB C BEKTOPAMMU B
TPEXMEPHOM EBKJINJIOBOM ITPOCTPAHCTBE

Cucrema KBaTepHHOHOB ObLi1a BIIEpBbIE OITyOIMKOBaHA [ aMUIIBTOHOM
B 1843 roxy. Mctoprkn HayKu Takxe 0OHapyXHIH HAOPOCKH IO 3TOH Teme
B HEoIyOJIIMKOBaHHBIX pykonucsx ['aycca, orHocsmmxes Kk 1819—1820 ro-
JaM.

BypHoe 1 upe3BbI4aifHO IUIOJOTBOPHOE Pa3BUTHE KOMIUIEKCHOTO aHa-
jm3a B XIX Beke CTUMYIUPOBAJIO y MAaTEMATUKOB UHTEPEC K CIEAYIOLIEH
3ajade: HAiTH HOBBIM BUJI YMCEl, AHAJOTHIHBIN 110 CBOHCTBAM KOMILIIEKC-
HBIM, HO COJZICp KaIlliil HE OJHY, a B MHUMbIC eanHUIEL. [Ipeamnonaranocs,
YTO TaKas MOJEINb OyAeT MMoJe3Ha PH PEIICHUH POCTPAHCTBECHHBIX 33134
MareMaTnieckoi (puznku. OnHako paboTa B 3TOM HAIlPaBICHUN OKa3alach
0e3yCIenrHo.

HoBbrii BuI uncen 6bU1 OOHAPYXEH MPIaHACKUM MaTeMaTHKOM YHITb-
simoM ['amunbsTOoHOM B 1843 romy, u OH coepikai He JIBe, KaK 0KUAAIOCh, a
TPH MHUMBIE €MHHUIBI. | aMUIIBTOH Ha3BaJl 3TU YUCIIA K8AMEPHUOHAMU.
[Mo3nuee Ppobdenuyc cTporo mokasain (1877) Teopemy, COrIacHO KOTOPOU
pacIIUpUTh KOMIUIEKCHOE T0JIe JI0 OIS MM Teja ¢ AByMs MHUMBIMHU €11~
HHUIIAMH HEBO3MOXHO.

Hecmotpst Ha HeOObIUHbBIE CBOHCTBA HOBBIX YHCEN (MX HEKOMMYTaTHB-
HOCTb), 3Ta MOZIEJb JOBOJIHO OBICTPO IPUHECIHA TPAKTHIECKYIO TIOJIB3Y.
MakcBesut UCIoIb30Ball KOMIIAKTHYIO KBATEPHUOHHYIO 3aMucCh ISl GOpMy-
JIMPOBKH CBOMX YpaBHEHHH 3JI€KTpOMarHuTHOro noss. [To3nHee Ha ocHOBE
ayreOphl KBAaTEPHUOHOB OBLT CO3/1aH TPEXMEPHBIH BEKTOPHBII aHAIIH3
(I'm66¢c, XeBucaiin)

[Iycts g=a+b - i+c* j+d- k - kBarepruoH. Yncio a Ha3bIBaeTCs CKa-
JApHOU wacmuio keamepHuona. Kearepanon b - i+c - j+d - k HasbiBaeTcs
8eKMOpHOI yacmvio keamepruona (. KBaTepHHOHBI C HYIEBOH CKaSIpHON
4yacThio Oy/ieM Ha3bIBaTh BEKTOPAMH, OHH, €CTECTBEHHO, H300pakaroTcs,
KaK BEKTOPBI TPEXMEPHOTO eBKJIM0BA IIPOCTPAHCTBA.

[TycTtn ul_b1 |+c1 j+d1 K; u2_b2 |+c2 j+d2 k
JBa BEKTOpa.
Brruncianm nx MMPOU3BEACHUC (B anre6pe KBaTCpHI/IOHOB)
Ul-Uzzbl'i'bz-j+b1'i'C2'j+b1'i'd2'k+cl'j'b2-i+C1-j'C2-j
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+ Cl-j‘dz-k"'d 1kb2| + dl-k'Cz-j + dlkdzk = 'bl-bzfcl-CZ - dl-dz
+ (Ci-dy —di-Cp) i+ (dy-bp — bydy)j + (b1-Co — Ci- b))k = -(upuy) +
[uyus]

(3mech [Ug Up] — BEKTOpHOE MPOM3BEIEHIE BEKTOPOB Uy 1 Up).

Takum 00pa3oM, CKaIIPHOI YacThI0 KBaTepHHOHA U - U, OKa3bIBACTCS
CKaJIIPHOE TIPOU3BEICHNE BEKTOPOB Uy,U, B3SITOE ¢ OOpaTHBIM 3HAKOM. Bek-
TOpHAs YK€ 4acTb KBaTepHHOHA U; + U, paBHAa BEKTOPHOMY MPOU3BEACHHIO
BEKTOPOB Uj,U,. TeM caMbIM oneparysi yMHO)KEHHSI BEKTOPOB KaK dJIeMEH-
TOB aJIreOpbl KBATEPHUOHOB KaK Obl 00beIUHSACT 002 YMHOXKEHHSI BEKTOPOB
- CKJISIPHOE ¥ BEKTOPHOE.

Jlanee, 1erko BUAETH, 4TO Uj - Upy= '(U1,U2) + [u2,u1]=- (ul,UZ)'[ U1’U2].

Orcroma (UgUp)=-1/2+ (UU, + UoUy); [UgUp]=-1/2(ug - Up-Uy - Up).

W3 mocnemuedt GopMyibl HEMEIUIEHHO CIEAYEeT N3BECTHOE B BEKTOP-
HOU anrebpe cooTHomIeHUe SIkoOu [[ug,u,],Us]+[Ug,Us], 1] +[[U3,11],U2]=0.
JlocTaTouHO IPUHATH BO BHIMAaHHE CBSI3b MEKAY aCCOIMATHBHBIMHA alre0-
pamu u anrebpamu Jlu.

Hdymaercs, 9to anmapar o000mIeHA KBAaTSPHUOHOB C YCIIEXOM MOXET
OBITh MCIOJH30BAaH B KaueCTBE MAaTEMaTHYECKOTO ammapara 3(pupoanHaMu-
KM, TOJIy4alolIed B HacToslee BpeMs Bce OOJIbIle PUBEPIKEHIEB M OKCIIe-
PUMEHTANIBHBIX MOATBEPXKACHUN. B CyIIecTBYIONMX MaTeMaTHYeCKUX OIH-
CaHUAX APUPOITUHAMUKH JI0 CHX IOp, KaK, BIPOYEM, U B PEISATUBH3ME, €CTh
HEeKoTOpble HeToyHOCTH. Kak, HanmpuMep, B PEeISTUBU3ME IPU MOCTYIHPO-
BaHUU OTHOCHUTEJILHOCTH SIBIICHHH MOCTYIMPYETCS TaK XK€ M Macca MOKOs
(TI0KOs1 a0COMFOTHOTO? WJIM OTHOCHTENFHO 4ero?), Tak U B d(PUPOTUHAMUKE
JI0 CHX TIOp MPHHUMAETCS K PACCMOTPEHUIO Ipymma npeodpasosanuii Jlo-
peHIa, sBisonascs GyHIAMEHTOM — CIIEIHaJbHONH TEOPHH OTHOCHTEINb-
Hoctu. Ilpm 3TOM 3pHponMHAMHKA OPTAaHHYESCKH (B CHITY OIIEPHPOBAHUS
yacTUIaMu 3(upa) IPUIHCHIBAET YacTUIaM 3(pHpa BHYTPCHHEE BpalleHHe,
y4YacTBYIOIIee BO B3auMoJieiicTBuU. Ho moHoe paccMoTpeHre MpUMEHEHUS
TMIIEPKOMIUIEKCHBIX YHCEN KaK B PEJSTUBH3ME, TaK U B 3(QUPOJUHAMUKE B
JIAHHOM KJIaCCU(HKTOPE HE MPUBOIUTCS, MOCKOJBKY 3TO PaCCMOTpPEHHE HE
SIBIISIETCS €TO IEIBIO.

Jlutepartypa

1.Anexcanapos H.J. I pynnei. Jluneiinvie aneebpuol. — bupck: BOBIY,
2017. - 220 c.

2.AnekcauapoB H.J[. [Ilcesdoeskiudosvt npocmparncmea. — Bupck:
BI'TIN, 1990. — 26 c.

3.bepesnn A.B., Kypoukun 10.A., TonkaueB E.A.. Keamepnuonut 6
penamusucmckou @usuxe. - Ma: Hayka u Texnuka, 1989. — 200 c.
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Kamanosa ®.®., Anexcanapos H./I.

B® baul'V, r.bupck, Pb

Anexcanopos HJI., k.¢b. -m.H., un. — xopp. M A HII O
farida.kashapova.2015@mail.ru

PA3/IMYHBIE CITIOCOBBI PEHIEHUSA OJIMMIINAJIHBIX 3AJIAY
IO TEOPUH YUCEJ JJI51 YHAIIUXCS COLI

Yro e MbI MOHUMAEM IO]] OJTMMITHATHBIMU 3a1a4aMu’?

OnuMmnuagHeie 3a1a9d B MATEMAaTUKE — TEPMUH JUJIsl 0003HAYCHUS
Kpyra 3amad, JJs peIIeHUs KOTOPBIX 00s3aTelbHO TPeOyeTcs HEeOXUIaH-
HBIA ¥ OPUTHHAIBHBIA TOaX0A. He cymecTByeT eIMHOr0 METOAa PEUICHUS
OJIUMIIMAHBIX 337a4. HampoTHB, KOJIMYECTBO METOJOB MOCTOSIHHO IMOTOJI-
HseTcss. HekoTopeie 3a1a4i MOXKHO PEHINTh HECKOJIBKUMH Pa3HBIMH METO-
JaMH WA KOMOWHAIMEe METOJOB. XapakTepHasi 0COOCHHOCTh OJMMITHA-
HBIX 33]1a9 B TOM, YTO PEIICHHE C BUIY HECIOXKHON IIPOOIEMBI MOXKET TO-
TpeOOBaTh MPUMEHEHHUS METOIOB, HCIOIB3YIONINXCS B CEPhE3HBIX MaTeMa-
TUYECKHUX ACCIICAOBAHIIX.

Lenblo maHHOH CTAaThU SBIACTCS PACCMOTPEHHUE 3a7ad IO TEOPHH
gncen i ydamuxcs COILL, o3HakoMIieHHWE C pa3IHYHBIMH CIIOCOOaMU
pEIlCHHsS U Pa3BUTHE MMO3HABATECIHHOIO HHTEPECA YUAIIUXCS K TAKOMY BUIY
3a1auy.
3agaua. Jlokaxute, uto yncao 11*° —1 nemurca Ha 100 .
Jokazamenvcmeso: lenocob. Vicmonms3ys Gopmymy

(a"—b")=(a—b)-(@"*+a"?b+a" b’ +...+ab" % +b"),

MOTYIHM

11° —1=(11-1)-(A1° +12% +11" +11° +...+11+1) =
=10-(11° +11°% +117 +11° +...+11+1).

JHoxaxem, ato 11° +11% +117 +11° +...+11+1 gemurcs Ha 10.

Yucna 11,117,11° okaHUMBAIOTCSA HA €AWHHMIY. [IPOM3BEACHHE JIIO-
ObIX JIBYX HATYpaJbHBIX YHCEJ, OKAHYMBAIOIIUXCSA HA €IUHMILY, SIBJSIETCS
YKCJIOM, OKAaHYMBAIOIIMMCS Ha €AUHUILY. J{elCTBUTENBHO,

(10a+1)-(10b+1) =100ab +10a+10b+1.

CrenoBarensHo, Jobast cremenp 11" = (10+1)" mnpu HaTypais-
HoMm N okanumBaerca Ha exunmiy. Wrak, 11*° —lects mnpoussenenue 10
Ha 4ucio, nemsieecs Ha 10, u 3nauuT, genurcs Ha 100. Ymo u mpebosa-
J0Cb 00KA3aMmb.

2 cnoco6. TlpenctaBum uncno 11'° —1 B BHjie NPOU3BENEHHUS CKO-
00K
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11° —1=(1+10)-(1+10)-...-(1+10) —1
10ckoboK

[TepemHokast eTMHUIBI U3 BceX CKOOOK, momyyum 1. [lanee B omHON
ckoOke Bo3pMeM umcio 10, a B ocTanbHBIX CKOOKax mmo exwmHuIe. llepe-
MHOas 3TU uMciaa, noayyuM 10. Ho Takux codeTraHuil MOKHO COCTaBUTh
CTOJIBKO, CKOJIKO CKOOOK, a 3HAYHT MPH CJI0KeHUH, nosryurm 100.

3arem BeIOepeM zBa pasa 1o 10 u3 AByX CKOOOK M yMHOXHM Ha €/1H-
HHIBI M3 OCTAJbHBIX CKOOOK. Takux codyeTaHuil MOXKHO COCTaBHUTH IIEJIOC
YHCIIO, @ 3HAYUT, NONyYeHHas cymMa Oynet kpatHa 100. B urore nmomyden-
Hoe yucio Oyzaer nenutbest Ha 100. Ymo u mpebosanocy dokazamo.

3 cnoco6. TlpuMeHuM Teneps Teopemy Diinepa.

(@”™ =1(mod m), (a,m) =1.)
Tak xak @(100) =40u (11,100)=1, o 11* =1(mod m)u
11% =1 =1(mod m) nosromy (11*° —1):100.
Ilo popmymne a’ —b*> =(a+b)(a—b), HoJTy4aem:
[(1120 )2 —1] =11 —-1)- 11%° +1) = 11*° —1) - (11*° +1) - (11 +1),

11*° +1=0(mod 100),11*° £ —1(mod 100),

11%° +1 = 0(mod 100),11*° £ —1(mod 100),

11*° —1=0(mod 100),11*° =1° =1(mod 100), o5to-
My (11° ~1):100.

Ymo u mpebosanoce dokazame.

4 cnoco6. Oty Xe 3a7auy MOXHO PEIINTh NPH MOMOIIM TEOPHU
unekcoB. (cM[1]. ctp.249-259).

Maremarnueckue KOHKYPCHI, OJIMMITHA]bl UMEIOT OOJbIIOe 3HAYe-
HHE IMPHU PELICHUH psAa BOIPOCOB OTHOCSIIUXCS MpoOiieMe MaTemMaThde-
cKkoro obpa3oBaHus B 001e00pa3oBaTeNbHBIX MIKoTaX. OHK MPOOYKIAIOT Y
JieTell MHTepec W JI0OOBH K IMpEaMeTy, ydaT UX OPUTHHAIBHO MBICIHUTD,
NPUHAMATH PEIICHHUS B CIIOKHBIX )KU3HEHHBIX CHUTYaIHIX

Jlutepartypa

1. Anexcaunpos H./.Teopust umcen. M3n. 2-e. mepepab. u a0mos-
HeHHoe. - bupck: b® baml'y,2016. - 189 c.

2. Byxmrab A.A. Teopus umcen. M3m. 2-e.-M.: «IIpocsemie-
HUe»,1966. -379 c.

3. I'pubanos B.Y., Turos I1.1. CO0OpHUK ynpaKHEHUH 1O TEOPUH
yuce. - M.: [IpocBemienne,1964. -143 c.
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4. Cuxopckuit K.I1. JlomosHUTENBHbBIE TJIABHI 10 KypCy MaTeMaTHKH
7-8 kimaccoB it GaKyIbTaTUBHEIX 3aHsATHi//[Tocobue st yuammxces. — M.,
[poceemenne, 1969. - 320 c.

Ko3sbipeBa M.B.

bupckwuit pumman baml'y, r. bupck, Pb
bensies I1.J1., k.¢p-m.H, doyenm
himera-marina@mail.ru

SJIEKTPOHHOE YYEBHOE IIOCOBHUE «AJITEBPANYECKHUE
IHOBEPXHOCTH B TPEXMEPHOM EBKJINIOBOM
ITPOCTPAHCTBE»

OpHO¥ M3 caMbIX COBPEMEHHBIX ()OpM aKTHBH3ALMH ITO3HABATEIHHOMN
JEeSITeIPHOCTH OOYYAIOIINXCSI ABISIETCS] UCTIONB30BaHUE O0YYArOIIUX U TeC-
THPYIOIIAX TIPOTpaMM B Y4eOHOM IIpOIECCEe IO Pa3HBIM IHCIUIUINHAM.
CraTtucTHUecKue MCCIeIOBaHUS MMOKA3BIBAIOT, YTO MX MPUMEHEHHE IMO3BO-
JIUIIO TIOBBICUTH HE TOJBKO MHTEPEC K MPEAMETY, aKTUBHOCTH yJaIIUXCs Ha
YpOKaX, HO M YCIIEBAEMOCTh. DTH MPOTPaMMBI JalOT BO3MOYKHOCTH KaXkI0-
MYy ydalmieMycs HE3aBUCUMO OT YPOBHA MOATOTOBKH aKTHUBHO Y4aCTBOBATh B
nporecce 00y4eHHs, OCYIIECTBIATh CaMONPOBEPKY. BHITh HE MaccHBHBIM
HaGHIOJIaTeHeM, a aKTUBHO YYHUTBHCA U OLICHHMBATH CBOU BO3MOKHOCTH. bna-
rojaps YCHJICHHIO 3MOLMOHAIBHOW COCTABIISIOIICH YBEIMYMBACTCS TEMII
ypoka B cpenHem Ha 10-15%. DToMy crocoOCTBYET M TO, YTO MPH TaKOM
00yUeHNH KOMIBIOTEPY HA BpeMs IepelaHbl OTACIbHBIC (YHKIUH MPEIo-
naBarens. KoMmMmproTep BBICTYIIaeT B PONM  TEPHEIUBOIO IEAarora-
peneTuTopa, KOTOPhIA criocoOeH MoKa3aTh OMIMOKY, JaTh MPaBUIIBHBIA OT-
BET, ¥ TIOBTOPSATH 3a/I1aHUSI CHOBA M CHOBA, HE BBIpaXKas pa3[pakeHUs U J0-
capl.

Hamu OpU10 co3maHO AMIEKTpOHHOE ydueOHOe Imocobme Mo Teme «Aur-
reOpanyeckrie MOBEPXHOCTH B TPEXMEPHOM EBKJIHMJOBOM IPOCTPAHCTBEY.
IMockonbKy Halle y4eOHOe mocodue COMEpKHUT B cebe OO0 00beM HH-
(dbopmanuu 1Mo M3yvaemoil TeMe, Mbl pa3leNIiiIi Bech marepuai no ¢par-
MeHTaM. Hanbosee y1oOHBIM MHCTPYMEHTOM JUISl HAITMCaHMUS CaMOTo Ipo-
rpamMmHoro obecriedenuss DYII MBI mocUMTaNM MPHUKIAAHYIO NPOrpamMmy,
OCHOBaHHYI0 Ha s3bIKE THIepTeKcToBoi pasmerkn HTML, a ummenHo:
EBook Maestro FREE.

EBook Maestro FREE - 310 yHUMBepcaibHBIi HHCTPYMEHT VTS CO3/1a-
HUs Hpe3eHTaum71 1 JJICKTPOHHBIX KHHUI C 0oratsimM TNIEPEYHEM BO3MOKHO-
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creit. Cam 1o cebe yueOHUK HAIIOMUHAET cO00i BeO-CailT, COOTBETCTBEHHO,
oH cocrout u3 html-crpanun. ITosToMy H3HAYaIBbHO MBI MOATOTOBHIIN BCE
CTpaHUIIBI, KOTOPBHIE B AANBHEHIIEH CKOMIMIIMPOBAIN B OAHY IIPOTPaMMy.
OnexTpoHHOE ydeOHOE TOCOOME COCTOUT U3 CISAYIOIINX Pa3/ieioB:
-BBenenue
-JlekuMoOHHBIN MaTepuan
-3aa4u ¢ pereHueM
-3afaun Ui CaMOCTOSITENIBHOTO PEIICHUs
-TecrupoBanue
-TepmuHsl
-I'noccapuii
IlepBble Tpu pa3zaena comepkar B ceOe JEKIIMOHHBIM MaTepua, ompe-
JIeTICHNE W BBIBOJ ()OPMYJT OCHOBHBIX THIIOB HOBEPXHOCTEH, U3ydaeMbIX B
IIKOJILHOM KypcCe: 3JUIHIICOMABI, THNEpOOIOnIbl, Mapadolonasl, KOHHIE-
CKHE MOBEPXHOCTH M IIMIMHAPHYIECCKUE TTOBEPXHOCTH, a TAKXKe WIIIOCTpa-
MU K TEKCTY, MOIPOOHBIC YEPTEXH, MOCTPOCHHBIE B Mporpammax 3D Mark
u Maple, pasmen «3agaunm JUI1 CaMOCTOSITENBHOTO PELICHHS» CONCPIKUT
3aJaHusl, pa3/iesICHHbIE [0 TeMaM U npoauddhepeHnnpoBaHHbIE IO CTEIICHU
OCBOCHUS IIPOUICHHBIX Pa3eIIOB.
HNurepecHbiM paszgenoMm siBisercs «TecTupoBaHue», KOTOPBIA conaep-
JKUT TeMAaTH49ECKHE TECTHI CIEAYIOIIHUX TUIIOB:
®MHOXECTBEHHBII1 BEIOOP — UCTIBITYyEMOMY HEO0X0IMMO
BBIOpAaTh OJMH MM HECKOJBKO IPABMIIBHBIX OTBETOB W3 IIPUBE-
JICHHOTO CITHCKA;
©YCTaHOBIICHNE COOTBETCTBUS — HCIIBITYEMOMY Mpe/sIaraeTcs
YCTQHOBHUTBH COOTBETCTBHE JIEMEHTOB JIBYyX CITHCKOB,;
e ATIbTEpPHATHUBHBII OTBET — HCIIBITYEMOMY HEO0X0IMMO
OTBETHTbH «J1a» WIIH «HET».
TecroBast mporpamma (GHUKCHPYET pe3yibTaThl TECTHPOBAHHS JUIS
OCYILECTBIICHHS BO3MOXKHOCTH JaJTbHEHUIIIET0 03HAKOMIICHHUS C HUMH.
ITocobue pekoMeHAyeTCa IS YUALTUXCsl CPeIHUX IIKOJI U CTYJCHTOB
MIPY U3yYEHUH JAaHHOM TE€MBI U B TIOMOIIb IIPETOAaBaTeIsIM, BEIyIIIX 3aH -
THS TIO TeMe «AnredpanmyecKkue MOBEPXHOCTH B TPEXMEPHOM EBKIIHI0BOM
MIPOCTPAHCTBE.
Jlutepartypa
1. Mopes U. A. Obpa3oBarenbHble MHOOPMALMOHHBIE TEXHOJIOTHH.
Yactel. OOyuyenne: Yueb. mocodue. — Bnagusocrok: M3n-Bo JlanbHeBo-
CTOYHOTO YHHMBepcuTeTa, 2014. — 162 c.
2. 3acemkuna E. B., Haiinenosa O. B. DnexkrpoHHble y4eOHUKH Kak
Croco0 opraHU3alMK JUCTaHIMOHHOTO oOpa3oBaHus // CoopHuk crareit 111
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MexayHaponHOW HayYHO-METOIUIecKoi KoHpepeHIH «CoBpeMEHHBIE
poOIeMBl TIPETIOAaBaHUs MaTeMAaTHKH U HHQOpMaTHKI», 15-18 mas 2012
roga. — Bonrorpan: [lepemena, 2012. — 564c.

Macaaumos P.C.
b® baml'VY, r.bupck, Pb
Caiinues H.C., k.n.1., ooyenm

CUCTEMA IIUTAHUSA IBUT'ATEJISA ABTOMOBHWJIA

Cucmema numanus Oeuzamens aBTOMOOWIS NpeHa3HAYeHa JUIsl T10-
Jlayi, OYMCTKU U XPAHEHHUs TOIUIMBA, OYUCTKU BO3AYyXa, U3TOTOBJICHUS TO-
proueit cMecu U Mmycka ee B IWJIMHIpHI aBurarens. KauectBo u 06beM 3Toit
CMECH TIPH Pa3IHMIHBIX PaboduX peKUMax MOTOpa JOJDKHO OBITH pa3HbBIM,
YTO TAK)KE€ HAXOAUTCS B KOMIIETEHIIMM CHUCTEMbI NMUTAHUS JBUTaTes. Tak
KaK MBI OyneM paccMarpuBaTh paboTy OCH3MHOBBIX MOTOPOB, B Ka4eCTBE
TOIUTHBA Y Hac Bcernaa OyAeT BRICTymaTh OeH3WH. B 3aBucuMocTH OT THIA
YCTPOMCTBA, BBIIOJIHIIOUIETO MOATOTOBKY TOIUIMBOBO3AYLIHOM CMECH, CH-
JIOBBIE arperatbl MOTYT OBITh KapOIOpaTOPHBIMHU, HHKEKTOPHBIMH HITH 000-
pyZIOBaHBl MOHOBIIPBICKOM. /[ o0OecrieueHnss IKOHOMUYHONH M HAJEKHOU
paboThI MOTOPA, OCH3KH JOJKCH OTIHYATHCS JOCTATOUHON JCTOHAIIMOHHON
CTOMKOCTBIO M XOPOILLIEH UCIapseMOCThIO.

3nexTpobeHIHacOC

Perynarop

TonnMBoNpOBo LI

JleToHanmeii Ha3pIBAaeTCsl OYEHb OBICTPOE CrOpaHWE TOILUIMBA, MOXO-
’ee Ha B3pbIB. PaboTa MoTOpa c AeTOHAIMEH HETOMyCTUMa, T.K. COIIPOBO-
JKAAaeTcs yJapHON Harpy3Koi Ha IOPIIHEBBIE NAJblibl, KOPEHHBIE U IIATyH-
HBIE TOAIIMITHUKN, MECTHBIM HAarpeBOM COCTABIISIOIINX, IBIMHBIM BBIITYC-
KOM, IIPOrOpaHveM KJIAllaHOB U IOPIUHEH, yBEJIMYEHUEM TOIUIMBHOIO pac-
X0Jla, YMEHBIIEHHEM MOIIHOCTH ABurarens. Ha nosBieHue neroHanuu
TaKKe BJIMSIOT HArpy3Ka U CKOPOCTHOM PEXHUM MOTOPA, OLIEPEKEHUE 3aXKHU-
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raHus, HarapooOpa3oBaHHE Ha I'OJIOBKE LIJIMHAPOB U NOpLIHE. AHTHAETO-
HAI[OHHBIC CBOMCTBa OCH3MHOBOTO TOIUIMBA OLICHWBAIOTCS OKTAHOBOW Be-
JMYUHOH. BeH3MH CpaBHUBAIOT CO CMECHIO CIIEAYIOIINX TOIUIMB: H300KTaH,
rentad. ['enTaH CHIBHO IETOHHPYET — W3-3a 3TOTO Ul HEro OKTAaHOBOE
YHCIIO YCJIOBHO NPUHHMAIOT paBHOE HyNO. BTopoe TOIUIMBO, M300KTaH,
cabo JEeTOHUPYET — OKTAaHOBOE YHCIO JJISA HEro YCIOBHO NMPUHHUMAIOT B
100 eauHui.

OKTaHOBBIM YMCJIOM TOIUIMBA SIBJSIETCSl NPOLEHTHOE KOJIMYECTBO
M300KTaHa B TAaKOW CMECH C T'elITAHOM, KOTOpas M0 CBOEH JETOHALMOHHOM
CTOMKOCTH paBHOLIEHHA NpUMEHsieMOMY TOIUIMBY. K mpumepy, eciu cmecs,
cocrosimast u3 24% renrana u 76% uzookrana (1o o0beMy), 110 AETOHALIH-
OHHBIM KauecTBaM COOTBETCTBYET HPOBEpIEeMOMY OCH3MHOBOMY TOILIUBY,
TO OKTaHOBOE YHCIIO 3TOr0 OeH3HMHa OyzmeT paBHO 76. Uem Gouibllie OKTAHO-
BOE YHCJIO TOIUINBA, TEM BBIIIE €r0 CTOWKOCTB K JIETOHALHH.

Pabora cHCTeMbl NHTaHUS ABUTATEIS

Ecnn Bkpatie paccMoTpeTb paboTy CHCTEMBI MUTAHHS JBHIATENS, TO

BBITJIZIUT OHA CIIETYIOIIUM 00pa3oM.

Swnrp Lavew poew wones  [lpnoses

TorumBo (B maHHOM citydae OEH3MH) 3a CUET Pa3pe’KeHUs BO3/AyXa,
CO37aBacMOr0 B CUCTEME IIPU [BWKECHUU IIOPIIHA OT BbICUIEM MEPTBOU
TOYKHU K HI)KHEH MEepTBOM TOUKE, a TAKXKe C MOMOIIBIO TOIIMBHOTO HACOCa,
MOCTyMaeT B KapOopaTop aBToMOOwMIIs, npoxoas uepe3 ¢uibtpel. Torme-
HBI Hacoc mojaeT OeH3uH M3 Oaka. TomIMBHBIE HACOCHI MOAPA3AEIAIOTCS
Ha DJICKTPUYCCKHUE U MCXaHUYCCKHUC. Mexannueckue TOIIMBHBIE HACOCHI
YCTaHaBJIMBAIOTCS HA aBTOMOOMJISIX C KapOIOPaTOPHBIMH CHUIJIOBBIMHU arpera-
TaMH. ABTOMOOWIIN, 000pY/IOBaHHbIE 3JEKTPOHHBIM BIIPHICKOM, OCHAIIEHBI
JNEKTPUUECKHM HacocoM. B kapOropaTope mapbl OeH3MHa CMEIIMBAIOTCS C
MOCTYMAIOIINM BO3/yXOM, 00pa3ys TOIUIMBHO-BO3AYLIHYIO CMECh, KOTOpast
W HampasiseTcs B muimuHAp. [locne coBepuenus: padouero nuknia (cropa-
HUSI CMECH), OPIIEHb, IBUIAsACh BBEPX, BBIAABINBACT OTPAOOTABIINE a3kl
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yepe3 BBIIYCKHOM KJalaH, KOTOpble B KOHEYHOM HTOI€ BBIYCKAIOTCSA B
aTMocdepy.

Pabora cucTeMBI IUTaHMS JBHTATENs C CUCTEMOH BIPBICKA (MHXKEK-
TOPHOMW) TIPOUCXOIUT aHAIOTHIHBIM 00pa3oM.

Macsaryros J.A

b® baml'VY, r.bupck, Pb
Yyounos B.B., k.¢p.-m.H.
eldar_masyagutov@mail.ru

MATEMATHYECKASI MOJEJb HATPEBAHUSI MY®EJIBHOM
IHEYH

B paGote paccmoTpena 3agada o HarpeBanuu mydenbHO# meun. Oc-
HOBHBIM, 0a30BbIM TEPMOAIIIAPATOM IPHHAMACM TPAJULHOHHYI0 MHOTOKa-
HAIBHYI0 My(QeJIbHYIO [Ie4b C Ta30BOW CPeloil HarpeBa M ¢ PaBHOMEPHBIM
BHEITHUM 00orpeBoM mydenst [2].

MareMaTH4ecKOil MOJENBIO JTAHHOTO BHOAa TEPMOOOPAOOTKH CIIy»KaT
ypaBHEHUsI TEIUIOBOTO OajaHca Ha ydacTke paboueit 30HbI [X;X+AX] 3a uH-
TepBaj BpeMeHH At Ipu cTaMoHapHOM TepMornporecce [1].

ycte T,=T4(x), Teg=Tg(X), Tc=Tc(X) — cTanmoHapHble pacmpeeie-
HHS TEMITEpaTyp IPOBOJIOK U Mydeist B paboueit 30ue X € [-L;L]

d, AX, AT, = dT AX, AT, =dLAx @)
dx dx dx

UX [PHUpPAICHIs Ha y4acTKe paboueit 30HbI [x,x+AX],

Am, = par®v,At, Amg = par?v At 2

KOJIMYECTBA MAacCChl 3TUX MPOBOJIOK, MPOXOJAIIUX 3a BpeMs At uepes
JTaHHBII y4acTOK KaHaua,

AT, =

e, = JAM, AT, = ypr°v, T4 Axat @)
dT,
.
Ao, =AM, AT, = ypr?v, :?AAxAt )
B

—KOJIMYECTBA TEIUIOBOM JHEPIHH, MOIJIOIMAEMON 31€Ch 3a 3TO BpeMs
npoBosiokamMu A u B,
dT. . 9T
dx dx
— CcpeJHee KOJIMYECTBO TEIUIA, IOIVIOIAeMON OJHOM NMPOBOJIOKOW Ha
ydacTke paboueil 30HbI /X, x+Ax] 3a Bpems Al.

Ae, =%(A2eA] +Aey ) =%yp7r2 (A ) AXAt ®)
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IIpu paBHOMEpHOM 000OTpeBe Mydess 3a BpeMs At Ha TaHHOM yJacTKe
KaHasa B pacuére Ha OIHY MPOBOJIOKY MOCTYIUT KOJUYIECTBA TeIlIa

A%e, = HjAxAt (6)
U3 (5) u (6) HaxoauM, YTO NMpH My(ETHHOM Harpese
v, My, Mo _ 20 ()

dx ® dx o’
B To0 xe BpEMs, CKOPOCTHU USMCHCHUS TEMIICPATYP IMPOBOJIOK PABHBI
_ dT, _y dT, P dT, v dT, (8)

A T - VYA 1 B — B 1
dt dx dt dx
a CKOpOCTb U3MECHEHMS UX CPEIHEH TeMIIEpaTyphl pOBHA

(4 (T Te) 1, dT, | dT, ©)
dtl 2 20" dx  ® odx
CJIEIOBATEIIBHO,
T T .
vAd A+de B —2i, (10)
dx dx
i= (11)
o

npu uém i=const,eciu i=const.

[Ipn crannonapHOM My(enbHOM HarpeBe IMPOBOJIOK KOJIHYECTBO TEIl-
JIa TIOTJIoNIaeMoro mpoBosiokaMu A u B 3a Bpemst At Ha ydacTke paboueit
30HBI [X; X+AX/, IPOIOPIIMOHATFHBI ’TOMY BPEMEHH, OOKOBOH MOBEPXHO-
CTH TIPOBOJIOK M COOTBETCTBYIOLINM Pa3HOCTSIM TEMIIEPaTyp:

Ne, =2ar[a(T; —T,)+ (T, —T,)IAXAL, (12)
AZeB2 =2a[a(T; —Tg) + B(T, —Tg)]AXAL, (13)

e &>0wu ﬂ 2 0 — ycroBHbIe KO3)(HUIIHUEHTBI TEII000MEHa KaX 101

U3 IIPOBOJIOK, COOTBETCTBEHHO, C My(eTIleM U ¢ COCEAHEH IPOBOJIOKOH.
YpaBHeHust OanaHca Teria JJisl pacCMaTPUBAEMBIX 3JIEMEHTOB MIPOBO-
70K A 1 B MOXHO MOJYYHTH MOMapHO MpupaBHMBas BenuduHsl (3), (12)

(4), (13).

dT 200

Va dXA :H[Tc ~T,+9(Ts - T,)} (14)
dT 2

Va T;:ﬁﬁc —-Tg + g(TA _TB)]’

YcnoBus 1aHHON TepMOOOPaOOTKH MPOBOJIOK HA MapaJUIeIBHBIX Kyp-
Cax BBIPKAIOTCS COOTHOLICHHUSIMH:

V, =Vg =V, (15)
TA(-L) =T (-L) =0, (16)
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a Ha BCTPCYHBIX KypCaX — COOTHONICHUAMU

V, =-Vg =V, a7
Ta(=L)=Tg(L)=0. (18)

Kpowme Toro, oOuM sBISIETCS YCIOBHUE, UTO
maxT,(X) =max T, (x)=T", xe[-1,1]. (19)

BrinmonHeHo MareMaTHUeCKOe MOJEIUPOBAaHUE PEKUMOB HarpeBa My-
(denpHOW meun sl YCIOBUI U3MCHSIIOIICHCS BO BpeMeHHU | 1o anmuHe. [Ipu
TaKOM pEXUME pabOTHI TIEYH OJHOBPEMCHHO HArPEBAIOTCSI 3aTOTOBKHU Pas3-
JIMYHOTO COPTAMEHTa U C Pa3JIMYHBIMHU TEIIO()U3NYCCKUMHU CBOWCTBAMHU.
Pa3zpaboTanHble Ha OCHOBE MAaTEMaTHYECKOTO MOJEIHPOBAHUS aJITOPUTMEI
MO3BOJISIIOT JIETYE OCYLIECTBUTH MEPEXOA C OJHOTO PEXHMMa HarpeBa Ha
JIpYroM, 4YTo MO3BOJIAET MOJYYUTh 3aJlaHHOE KayeCTBO HarpeBa M TEM ca-
MBIM YMEHBIITUTH HEONMAaronpuaTHOE BIUSHIE Ha HarpeB 0OCOOCHHOCTEH TIe-
PEXOIHOI0 PEXUMA.

Jlureparypa

1.baxsanos H.C., XXuakxos H.II., Ko6enskoB I'.M. HucieHnnsie MeTO-
nel .— M.:U3narenbctBo «Haykay, 1987.— 600 c.

2.T'onpamreitn M.M. Cnenuansaeie cramun — M. U3natensctBo «Hay-
ka», 1968. -500 c.

MamkoBa A.A, Anexkcanapos H./I.
b® bawl'V, r. bupck, Pb
Anexcanopos H /1., k.¢h.-m.H.
maanastya@rambler.ru

BOCBMUMEPHOE PACHHMPEHUE NNOHATUA
JAEUCTBHUTEJBHOI'O YNUCJIA

KBaTrepHHOHBI, OTKpHITBIE ['aMHUIBTOHOM, HATOJKHYIM €ro JApyra
Jlxona T. I'pefiBca Ha MBICIH O CYIIECTBOBAHUHM BOCBMUMEPHOHN anreOphl.
B 26 nexabps 1843 r. oH U310k B MHChME K ['aMUIIBTOHY CBOE OTKPBITHE,
Ha3BaHHOE okmagamu. OTHAKO 0 TOTO, Kak ero paboTa OblLIa OMyOIMKOBa-
Ha, B 1845 roxy Beimwta crates Aptypa Kanu 06 smmuntiudeckux GyHKIH-
sx. B ee mpunoxkeHnn ObUIM ONMHMCAHBI T€ XK€ YKCIa 8-MEpPHOW anreOphI -
oxmoHnuonwsl. C T€X MOp OKTaBbl U3BECTHHI Kak uncna Kamu.

M3HauanbHO HA OTKPBITHE OKTaB He OOPaTHIIM JOJKHOTO BHUMAaHUSI.
Ho crycrst mecsiTku j1eT OKTOHHOHBI 0OpE TECHYIO CBsI3b C (pusnkoi (Teo-
pHs CTpYH), ¢ Tomnosoruen (rmepuoandyHocts borra), ¢ reomerpueii (rmpoex-
TuBHas U JIopeHIIeBa FeOMETPUH).
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OKTaBbl MOJYYAIOTCSI B pe3yjibTaTe mpolecca yaBOSHHs KBAaTEPHHO-
HOB (mpuem Komm-Jlmkcona) [3], T.e. OKTaBBI — 3TO BBIPAXKCHHS BHIA!
o =0, +0,&, rue g;,d,- IPOU3BOJIbHbIE KBATEPHUOHBL, € - HEKOTOPbIHA
cuMBOJL. [IpryeM BBIMOTHAOTCS CIACTYIOIIUE YCIOBHS:
1) (Q1 + qze)(rl + rze) = (qlrl - rzqz) + (r2q1 +0, rl)e ;
- 2
2) oo = |oc| ;
3) Joy 00, | = ooty ;
4) oo, =Q,+Qi+Q, j+Q;k+Q,E+Q.l +QJ +Q,K .
E1me oauH cioco6 mocTpoeHus OKTaB qaeTcs ux tadnuiei Kamm:

J 1 i j k E I J K
1 1 i ] k E | J K
i i -1 k -] | -E K -J
j j -k -1 i -J K E -1
k k j -i -1 K [ J -l -E
E E -1 J -K -1 i - k
I | E -K -J -i -1 k |
J J -K -E I i -k -1 i
K K J | E -k -j -i -1

Anre6pa oxraB O mmeer 512 cTpyKTypHBIX KOHCTaHT, 448 U3 KOTO-
PBIX PaBHBI HYJIO:
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Cii=C,=Ch=Ci=Cy=Cy=C;=Cy=C;=C;=Cp =C; =C5; =
=C3 =Cy =C5 =C;; =C; =C; =C;y =C;, =C5, =C;, =Cyy =C;, =Cp, =
=C,, =Cs=C/ =C;=C,=Cy =Cy =Cg =Cy, =CZ =1,

Céz :C234 :Cge :C278 :C342 :Cés :C357 :C368 :C:3 :Ci4 :CZG :Cja :C562 =
=Ciy =Cg =Cs =Cgy =Cg =Cy =Cg =C, =C =C;, =Cfy =C, =Cy =

=CJ =Cl =-1, ocranbubre Ci? =0.

OtMeTuM ocHOBHBIe cBoiictBa anrebpel O. Ausre6pa oxTa: 1) He-
KOMMYTaTHBHasl, 2) aJlbTepHATHBHAsL, 3) yHUTanbHas 4) anreOpa ¢ JeleHH-

em 5) Z(Q=R . Honanrepoit anredpsr O Gymer sBasaThes M060€ MOAIPO-
ctpancTBo ¢ Gasucom {l,a,b,ab},rnea ub —ar06ke 1Be MHUMBIE €AUHE-
bl U3 IepBOHavanpHoOro Oaswuca {1,i, j,k,E, 1,J,K}.
JIureparypa

1.AnexcannpoB H.J[. I'pynmnsl. Jluneitnsie anre6pel. (Hacts 2. Jlu-
HeiiHble anreOpel). - bupck: B® baml'Vy, 2016. — 220 c.

2.Kanyxuun JI.A. Beenenne B obmryro anredpy. - M.: Hayka, 1973. —
448 c.

3.Kanrop MN.JI., ConomoBuukoB A.C. ['MIepKOMIUIEKCHBIC YHCTA. -
M.: Hayka, 1973. — 144 c.

MunuibaeB A.C., Aarynuna H.IL.
B® baml'V, r.bupck, Pb
Anmnmynuna HIL, x.n.n., ooyenm

POJIb U MECTO NNPUKJIAJTHBIX 3HAHUW ITPU OBYUYEHUM
OU3UKE

®u3nKa — Hay4yHas OCHOBA TEXHUKH. Bce IIKOIBHUKH, OKaHYMBAIO-
K€ MIKOJY, TOJDKHBI MMETh He0OXOIMMbIE TEOPETHUECKHE M NPHUKIIAJHBIC
3HaHMS, OOIIME M NMPAKTUUECKHE YMEHHUS, MMETh MPEACTaBICHHE 00 OCHO-
BaX COBPEMEHHOI'O IIPOM3BOJACTBA, YMETh OPUEHTHPOBATHCS B OKPYKAIO-
meM Mmupe. MHade ToBOps, Hpolecc UIKOJIBHOIO 00pa3oBaHUs JOJDKEH
CTPOUTBCS C YUETOM PealU3alliy IPUHIINAIA [TOJUTEXHU3MA B COBPEMEHHBIX
ycnoBusx. BaykHast poib B 3TOM NPUHAJICKUT IIKOJIEHOMY Kypey (GH3HUKH.

K ocHOBHBIM 3a/1a4aM MMOTUTEXHHYECKOTO 00yUEHHSI Ha COBPEMEHHOM
JTarne OTHOCATCS:
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1.03HaKOMIICHHE Y4YaIIMXCs C TIABHBIMH HAIPABICHUSIMH HAYyYHO-
TEXHHYECKOTO Mporpecca;

2.03HaKOMJICHHE YYalINXCs ¢ (H3MYECKUMH OCHOBAMH (DYHKIIMOHH-
POBaHMSA psiia TEXHUYECKUX YCTPOHUCTB.

3.Pa3BuTHE TBOpPUYECKUX TEXHWYECKHX CIOCOOHOCTEW ydamuxcs (4To
0COOEHHO aKTYaJIbHO B YCIOBHAX TP PEepeHINPOBAHHOTO O0YICHNA);

4. MoTtuBanus ¥ aKTUBU3aIUs UX NT03HABATEIbHOMN JIESTEIbHOCTH;

5. Pa3BuTHE TBOPUECKOTO MBIIUIEHHS HIKOJIbHUKOB;

6. @opMupoBaHUE UX MHUPOBO33PEHUS U IpYyTHE.

B coneprkaHny MOMMTEXHMYECKOTO MaTepralia, KOTOPOE JI0JDKHO OBITh
BKJIFOYEHO B KOHTEKCT y4yeOHOro Marepuaia, H3y4yaeMoro Ha ypokax ¢uzu-
KH, MOYKHO BBIIETIUTh TaKHe KOMIIOHEHTHI:

1.B3anMOCBsI3b (PU3UKH U TEXHUKH;

2. OcHOBHBIC HaNPaBICHNS HAYYHO-TEXHMYECKOTO IIporpecca;

3. OcHOBHBIE OTPACIIM COBPEMEHHOTO MPONU3BOJICTBA;

4. KoHKpeTHbIE TEXHUYECKHE 0OBEKTHI M TEXHOJIOTMIECKUE MTPOIIECCHI;

5. ConanbHO-3KOHOMHYECKUE 3HAHUS;

6. DKOJIOTNYECKHE 3HAHNUS.

Peanuzanus mpuHIUNA MOJIMTEXHU3MA IpeArosaracT IOHUMaHUe
YUAIMMHUCS IBYCTOPOHHEH CBsI3M MeXJy (Gu3ukod u TexHuko. C omHOM
CTOpPOHBI, PH3MKa CIYXUT (PyHOAMEHTOM TEXHHKHU, HO C JIPyroi CTOPOHHBI,
TEeXHUKA CTUMYJIHPYET HaydHbIEe HCCIICAOBAHMS, OCYIIECTBIAET HHIyCTpHa-
nu3anuio GU3UUECKOi HayKH, JaeT HOBbIE TEXHUUYECKHE cpeicTBa Juisi (u-
3UYECKUX HMCCIICIOBAHUH M SKCIEPHUMEHTOB. Tak, TEOPETHIECKOE N3yUCHNE
kia KapHo mocimyuino oCHOBOM sl pa3BUTHS TEIUIOTEXHHUKH, U3ydIEeHHUE
JIeTICHUS] siiep — SIAEPHON SHEPreTHKH, a CO3JIaHHe CIICIHAIBHONH TEOpHH
OTHOCHUTEJIFHOCTH — JUIsI KOHCTPYHPOBAHMUS JIa3epa U yCKOPHUTEIEH.

@dopmHUpoBaHKE TIOJIMTEXHUYECKMX YMEHMI — BakKHas 3ajada I10JIH-
TEeXHUYECKOTro 00ydeHus Ha ypokaxX Gu3UKH. Cpeau 3THX YMEHUH MOXHO
Ha3BaTh CIEYIOIINE:

1) monp30BaThCs U3MEPUTENBHBIMU TPHUOOPAMH U BBITIOIHATH U3MEpe-
HHUSL;

2) MOIBH30BATHCS TAOIUIIAMU;

3) 4uTaTh ¥ CTPOUTH I'PadUKy;

4) 9epTUTH CXEMBI U COOMPATh SIEKTPHUECKHUE LIEIH M0 ITHM CXeMaM;

5) oneHNBATH MOTPEITHOCTH U3MEPEHHH.

OueBUAHO, UTO ITH YMEHHs, Ha3BaHHbBIE MOJIUTEXHUYECKUMH, SABIS-
I0TCS HEOTHEMIIEMOHN YacThi0 «()HU3NYECKUX» YMEHHH, 0€3 KOTOPhIX HEBO3-
MOXHO 0o0y4yeHue (u3uke. ITO TOBOPUT O TOM, YTO CBSI3b (PU3MUECKOTO H
MOJIMTEXHUIECKOTO 00pa30BaHMs Ype3BbIYaiHO TITyOoKa.
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MunsizeBa A.C., Antynuna H.IL.
b® baml'V,r.bupck,Pb
Anmynuna H.II.,k.n.H.,00yenm
min.alija@yandex.ru

TEXHOJIOT'HUSA OITIOPHBIX KOHCIIEKTOB C YYETOM
AEATEJIBHOCTHOT O TIOJAXOJA HA YPOKAX ®U3UKHN

Cpenu pa3iUyHBIX [PUEMOB IIOBBIICHHWS KadyecTBa y4eOHO-
METOIMYECKOI AeATeIbHOCTH Tearora BhACIsIeTCs pa3padoTKa U UCIONb-
3oBaHue omopHoro koHcrmekta (OK), moMoraroiiero CHCTeMaTH3UpOBaTh
y4eOHbBIIl MaTepHal, BBIICIUTh CYIIECTBEHHBIC CBS3M, O0CCHEYHTH Npea-
CTaBJICHUE YJIAIIAMCS [IEJIOCTHOM KapTHHBI H3y4aeMoro npeamera [1].

OK momoraer Jy4iiie pa3o0paThcss B HOBOM TPYAHOM MaTepHaje ypo-
Ka M yCIICITHO BBICTYIUTH Ha cienyromieM ypoke [2]. B 80 romax XX Beka
Ob11 «ruK» ucroab3oBanus yuutensmMu OK. OHM ODKHBI OBUTH PEHINTD
psix npoOiieM, BO3HUKAIOIINX BO BpeMsl 00y4eHHs, HO, HECMOTps Ha TO, 4TO
MHOTHE YYHTENs HCHONB3YIOT B cBoel pabore OK, mx mcmomp3oBanue He
COOTBETCTBYET NOCTIDKCHUIO PE3yJIbTaTOB CTAHAApTa HOBOTO ITOKOJICHHS.
OK He pemtan riaBHyto 1po0iemMy — popManbHOe YCBOCHHE 3HAHHH.

[Mpumenenne OK Ha ypokax ¢usuku Oyaer s¢¢dexTHbIM 11 obecme-
YEeHHS Pa3BUTHA YYAIIMXCS, €CIM UX COJEp)KaHHe IOMOIaeT OBJIAJCHUIO
OTIBITOM NO3HAHMUSA, TO €CTh COAEPIKUT OIIOPHBIE CUTHAIIBI JUIS:

1)Brissiienus npooiaemuoii cutyamuu (I1C)

2)DopmMyupoBaHus Mo3HaBaTe bpHOI 3amaun (113)

3)OBnasenus MeToaMu u criocobamu pernenus 13

4)DopmynupoBanus oTBera Ha [13.

Bo Bpems uccnenoBanus OsutH pa3zpadoransl npumepsl OK mms 7-9
KJIACCOB C YYETOM JAESATEeIBHOCTHOTO MoAXoa K o0ydenuto. Ha puc 1 u 2
n300pakeHs! mpuMeps! Takux OK.

1.0nopHbIi KOHCTIEKT Ha TeMy «Macca Tenax»
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IIC: pa3Hble Tena UMEIOT pa3Hylo CHOCOOHOCTh K H3MEHEHHIO CKOPOCTH
I13: xakoii pr3mgecKoil BEMTUINHON MOXKHO H3MEPHUTH CIIOCOOHOCTH TEI K
W3MEHEHUIO CKOPOCTH?

¥

Yy FVy My = Mg
My
Ty Ty

LS
1 KI-9mo macca smanona

HzMupuTensHBl npubop — Beckl

i

OTtBeT: Macca Tena- 370 GU3NIECKas BETUINHA, XapaKTePU3YIOIIas
€ro MHEPTHOCTH

Pucl.
2.0nopHbIN KOHCIEKT Ha TeMy «Cuia»

IIC: M3MeHeHnE CKOPOCTH MOXKET POUCXOJUTH IT0-Pa3HOMY, HE
TOJBKO B 3aBUCHMOCTH OT MAacCChI Tella, HO M B 3aBHCUMOCTH OT TOTO KaK
MHTEHCUBHO Tejla JeHCTBYIOT IpYT Ha apyra.

I13: xaxo# pu3nuecKoil BEIMIMHON MOKHO U3MEPSTh, OLIEHUBATh
KOJINYECTBEHHO JIeiicTBHE Ten Apyr Ha apyra? Uto 3a ata BenuuuHa?

)4

TR &% s @] —Pw

Enunanna nzmepenus-1 H

1H-BenmumHa CHITBL, KOTOpas 3a 1 ¢ M3MEHSAET CKOPOCTH TeJla Mac-
coii 1 krHa 1 M/c

HzMupHTenbHbIi npubop — AHHAMOMETp

[Hop S| ®

1
—21].

Otger : Cnana-ato Gpusnyeckas BeJIMYMHA, XapaKTepU3yIoLas JIeii-
CTBHE TeJ JAPYT Ha Jpyra.

Puc 2

OK He TOJBKO pa3HOOOPa3aT (OpMBI IPOBEICHHS YPOKOB, CICIAIOT
ux 0oJiee 3aTIOMUHAIONUMHUCS, IMOIIMOHATIBHBIMH, HO M Pa3BUBAIOT JIOTHYC-
CKO€ MBIIIUICHUE YYAIIUXCsI, CIIOCOOCTBYIOT 00Jiee MPOYHOMY YCBOCHUIO
MaTtepuaia, CiayxaT MOACIOPbEM B MPAKTUUECKON AESITEIbHOCTH YUalIuXCs
JUTSI 3aKpeTUIeHUs] YMEHUH U HABBIKOB, Pa3BUTHUS PEUH.
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Mup3zoeBa I'. A.

B® bawl'V, r. bupck, Pb
Yuenunyesa. A.C.,K.¢p.-m.H.,00yenm
gyunelmirzoeva@mail.ru

HETPAJUIIMOHHBIE YPOKU MATEMATHUKHU

HetpaguunoHHBIH ypoK — 3TO YPOK, B KOTOPOM €TI0 TPaJHIHOHHbIC
9JIEMEHTHI BBITNOJIHIIOTCS HETPAAUIMOHHBIME criocobdamu. CyiiecTByeT
MHOTO BHUJIOB HETPAJAMIMOHHBIX YPOKOB: YPOK — pOJIeBas UIpa, YPOK — KOH-
¢depenuyst, ypox — KBH, ypok — copeBHoBanue u 1.1 [1].

K coxanenuto, BO MHOTMX Iikosiax Poccun HaOmromaeTcsi CHHXKEHUE
HHTepeca HIKOJBHUKOB K 3aHATHAM IO MareMaTuke. [loaTomy mosBisercs
npoOiemMa JJ1sl yuuTenei: Kak npoOyAUTh HHTEPEC K MaTeMaTHKE U OLEHUTh
Ka4ecTBO YCBOCHHMS MaTepHaia. B kauecTBe pemieHust 3Toil mpoOieMbl Mbl
IIpeAIaraéM HeTPaJUINOHHBIC YPOKH MaTEMaTHKH.

Lenu manHOTO YpOKa:

-(opMHupOBaTH YCTOWYIMBEIM HHTEPEC K YUCHHIO, CHATHE HANPSDKECHUS,
CKOBAaHHOCTH; -BOCIIMTaHHE KyJIbTYPBI OOIICHUS U TIOTPEOHOCTH B IPAKTH-
YECKOM HCIIOIb30BaHNU 3HAHMH; pa3BUTHE WHTEIUICKTYaJIbHBIX W IO3HABA-
TENbHBIX CHOCOOHOCTEH, pa3BUTHE IICHHOCTHBIX OPHEHTAIMi, YyBCTB U
3MOLIMH yYEHUKA.

3agaun: GpopMHUpOBATH HABBIKK y4eOHOH pabOTHI yyaluxcs B pa3ind-
HBIX "HecTaHIapTHHIX" (pOpMax OpraHM3allMU MX MBICIUTEIBHONW aKTHBHO-
CTH, pa3BUBaTh WX TBOPYECKYI0 CAMOCTOSTEIBHOCTh, 00ydaTh pabote C
Ppa3IMYHBIMU UCTOYHMKAMU 3HaHU [1,2].

OcnoBHoe [IpenmyIecTBo HETPAAUIIMOHHBIX YPOKOB, Ha MOH B3I,
COCTOMT B MOBBIIICHUH [TO3HABATEILHONW aKTHBHOCTH, MHTEpECa K 3HAHHSM,
B Pa3BUTHH CAMOCTOSITEIBHOCTH, B Pa3BUTHH TBOPYECKOTO MBIIIICHHS, B
TIONCKE PEIICHHs NPOOJIEMBI, B NPEIYNPEXICHUN yTOMIICHHS, CO3/1aHUN
KOM(OPTHO# cpeqpl 00ydeHHs M BocIHTaHU [3].

Bo Bpemsi poXoKAeHHs Ie1aroruueckoil pakTUKW HaMu ObUI Npo-
BEJICH 3KCIEPUMEHT. {1 MOCTaHOBKM IKCIIEPHMEHTa B XOJ€ HAIIEro Hc-
cJeJ0BaHuUS ObUIM BBIOPAHBI IBE TPYIIIBI yYallUXcs: SKCIepUMEHTaIbHAS U
KOHTPOJIbHAS.

Jlis aHanM3a pe3ynbTaToOB MCCIIEOBAaHUS OBUIM IPOBEICHBI BBHIYHCIIC-
HUS MHIUBUIYaJIbHOTO K03 (HUITMEeHTa YCBOSIEMOCTH U CpeaHero Kodhhu-
LUEHTa YCBOSIEMOCTHU. B skcnepumenTe Bcero yuacTBoBaio 51 yueHuka.

| 3Tan s3xcnepumenTa. [[yis OIyYeHUsS UCXOMHBIX PE3YyJIbTaTOB MPO-
BeJIeHa CaMOCTOsATeNIbHasl paboTa, COCTOSINAs U3 YEThIpeX 3a/laHnH.
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ITo ypOBHIO CIIOKHOCTH HPHMEPHl B KaXJOM BapHaHTe ObUIN IOI00-
paHbI OIMHAKOBO
Cpeonuii koagppuyuenm yceosemocmu (CKY) sxcnepumenmansvroii u

KOHMPOAbHOU 2PYNN 00 NPOGEOEHUs IKCHEPUMEHMA.
1555

CE¥3 =——-100% = 57,590,
CHVy =25 = 54,760,

Il 3Tan 3xcnepuMeHTa. B TeueHHe HECKONBKHMX 3aHATHH ydalnuecs
MO3HAaKOMMJIMCh C OCHOBHBIMH HOHSTHSAMH. B 1 rpymnme (sxcmepumeHTansb-
Has TPYyINIa) Ha ypPOKax HCIIOJIb30BATNCH HECTAHAAPTHBIE METOABI 00yde-
HUS, a BO 2 Tpymre (KOHTPOJIbHAs TPYIa) - TPAAWIHOHHBIE ypoku. Bo
BpEMSI NIPOBEJICHHBIX YPOKOB PEIATNCh BCEBO3MOJKHBIC 3a7a4M HAa IpPUMeE-
HEHME IIpOIIeHHOro MaTepHuaia. Takke pemaiuch yIpakKHEHHsI, KOTOpbIe
COJIepIKaT 3JIEMEHTBI, TPEOYIOIINE OT yYallUXCsl CaMOCTOSATENLHOTO IIOHC-
Ka, IOTa/IKH.

Il 3Tanm 3xcnepumenTa. Ha 3ToM dTane Tak ke ydauumcs npejjiara-
JIOCh PELIUTh CaMOCTOsTENbHYI0 padoty. [locne ciaum paboT Ha MpOBEPKY
OBLTH MPOBEICHBI BEIYUCIICHUS Moka3zareneid Y (MHOuBHAyabHBIH 001U

yposenb 3HaHU) 1 CY (cpenHuii oOumii ypoBeHs 3HAHHN):

CKY3= 2221009 = 61,11%.

_ 1504

CEYVy =——-100% =53,84%.

Ha ocHOBaHMHU IOJy4EHHBIX PE3yJbTATOB OBLIM ClENIaHbl BHIBOJIBI O
TOM, 4YTO pPE3yJbTaThl CaMOCTOSTENBLHONH paboThl SKCHEPUMEHTAIBHON
rpymnmnsl Oolsiee BBHICOKHE, YeM PEe3yNbTaThl CaMOCTOSATENIbHOM paboThl KOH-
TpoJIbHOM Tpynmel. Ho ciexyer 3aMeTwTh, YTO HETPAIWIMOHHBIE YPOKH
JIOJDKHBI TIPOBOJUTHCSI YMEPEHHO, HE MPEBBIMIAS B CBOEM KOJIMYECTBE 2
YPOKOB B MecHIL.

Jlutepartypa

1.I'puropeesa, I'. U. Hecranmaptaeie ypoku matematuku / I'. U. I'pu-
ropeeBa- Bonrorpan: Kopudeit, 2004.

2. PemuykoBa M.b. Hecrangaptheie ypoku: Marematuka 5-11 kiac-
cei:lrpoBbie TexHosornu Ha ypokax /U.b.PemuykoBa.-Bosrorpan: Yum-
Tenb, 2006.

3. CriocoObl OpraHu3aliy HECTaHAAPTHBIX YPOKOB MaTeMaTUKH U MH-
dopmaruku  (Url:http:  //www.nizovka.edum.ru , nara oGpamenus:
01.04.2017).
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NPPAIIMOHAJIBHBIE YPABHEHHUSA C HIAPAMETPOM

AnHoTanus: 3agaun o teme "VppanmroHaabHBIE YpaBHEHHS C Mapa-
MeTpoM" HacTo BeTpedaroTes B 3amanusax EI'D, n nanexo He Bce MIKOJIBHU-
KM TPUCTYIAIOT K PELICHUIO 3THX 3a/laHHUl, U ellle MEHbIIee YUCIO — BbI-
MOJHSIOT pelleHne BepHOo. B naHHO# paboTe paccMOTpeHBI KOHKpPETHBIE
3aJ[aHusl 1 0COOCHHOCTH X PEIICHHS.
3agaua 1. Haiitu Bce 3Ha4deHMs MapaMeTpa, MPHU KOTOPHIX ypaBHEHUE

a+v6x—x> -8 =3++1+2ax—a’> —x’ umeer POBHO OJIHO petiieHue. [2]

Pewenue. Paccmorpum Qynknmo Y =a++/6Xx—Xx>—8 u 1mpeobpazyem
x-3)* +(y—a)?,
ed: y—a=41-(x-3)° @{( ) >(y )
y>a.
DTH yCIOBHS 331AI0T BEPXHIOK MOJYOKPYKHOCTH C IIEHTPOM B TOYKE

O,(3;a) pammyca 1. O603Ha4UM 3Ty HOIYOKpy)kHOCTE F, (puc. 1).
Ananornyno paccMoTpuMm  QyHKUuo Y =3++/1+2ax—a’—x* u

npeobpaszyeM K BUIY:
x—a)’ +(y-3)° =1,
y—-3=41-(x-a)* <:>{( ) (>y3 )
y>3.
DTH yCIIOBHS 33/IAI0T BEPXHIOID IMOJYOKPYKHOCTH C LIEHTPOM B TOUKE
0, (&;3) paguyca 1. O6o3Ha4uuM 3TY

y

HnoiyokpyxHocts F, (puc.l).
a - VYpaBHEHME, JAHHOE B YCJIIOBUH,
3 UMeeT eAUHCTBEHHOE PELICHUE, eCII

nonyokpyxHoctu F, m F, umeror
€JMHCTBEHHYIO OOIIyI0 TOYKy. Bo3-

N MOXHBI TpHU CiIydad: OABEC BEPXHHUC
2 3 a4 x HOJIyOKPY/HOCTH OJMHAKOBOIO pa3-
Prrc. Mepa MO0 He UMEIT OOLIMX TOYEK,

MO0 MMEIT POBHO OJIHY OOIIYIO
TOYKY, THOO COBIIAIAIOT.
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Ilpu a=3 nomyokpyxnoctu F, u F, coBmanaior, 4ro He ynoBile-
TBOPSAET YCJIOBUIO 3aJ1auH.
IIpu a>3 touka O, pacmnonoxkeHa BbI-
me Touku O, ; momyokpyxkHocty F, u F,
UMEIOT OZIHY OOIIYIO TOUKY, €CIM JUaMeTp
BC nonmyoxpyxnoctu F, wumeer o0-

LIyI0 TOYKY C MOJIyoKpyxHocTbio F,. Ha

puc. 2 u300pakeHO KpaiiHee IOJOXKEHHE
anametpa BC , mpu KoTOpOM OH ellie uMe-
eT OOIIyl0 TOYKY C IOITYyOKPYKHOCTBIO
F,, npu sToM Touka O, MMeeT KOOpIMHA-

o (4;3),T1.¢. a=4.Ilpu a>4 nonyokpyxsnoctu F, u F, He nmeror
o0mmx Touek. TakuMm oOpa3oM, Bce 3HaUeHUsT 3<a<4 yIOBICTBOPSIOT

YCIOBHIO 33Ja4H.
IIpu a<3 Touka O, pacnonoxena Boie To4ku O, ; MOIYOKPYKHOCTH

Y , F, u F, wumeror oany o0uiyto TOYKy, eciiu
s auameTrp BC mnomyokpyxksoctn F, umeer
al- F o0IIyI0 TOYKY C NOIyoKpykHocThbio F,. Ha
F C puc. 3 wn300paKeHO KpailHee MOJIOKEHHE
3 o ! auameTpa BC , mpu KOTOpOM OH elle numeer
, |
‘ E ! OOIIYI0 TOUKY C MOIYOKPYXHOCThIO F, mpm
N 1
stom Touka O, umeer koopauHatsl (2;3),
Pﬁc 3 4 T.e. a=2.Ilpu a<2 nomyokpyxKHOCTH

F, u F, =He umMetor oOmux Touek. Takum
o0pa3oM, Bce 3Ha4eHUsT 2<a <3 yIOBJIECTBOPSIOT YCIOBHIO 3a/1a4H.
Takum obpaszoM, a € [2;3)u(3;4] .
Omeem. ae [2;3)u(3;4] .
3apaua 2. Haligure Bce 3Ha4eHUsl @, IPH KaXIOM U3 KOTOPBIX ypaBHEHUE
ax++/5—-4x—x? =3a+3 umeer erMHCTBEHHEII KOpeHs. [1]
Pewenue. Hmeem 5-4x-x*=>0, OTKyJa
X2 +4x-5<0, (X—1)(x+5) <0, -5<x<1. YpaBHeHue 3amuiieM B BHUJE

V5—4x—x* =3+a(3—X)u pacCMOTPUM T'eOMETPHYECKYI) HMHTEPIIPETA-

mmro. Oynkims Y =+/5—4X— X’ onpesenena Ha OTpe3ke [— 5;1] W TIpUHU-
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MaeT HEOTPHIATENbHBIE 3HAYEHHA. BO3BOASA B KBaApar, MpeoOpasoBbIBas
nomyuaem (X+2)°+y® =9, T.e. NOTyYWIN TOJTYOKPYKHOCTh B BEPXHEM
nonymiockoctd. ®OyHkius Y =3+a(3—X) ecTh TpsAMas TpHYEM TIPH
X=3umeeM Y =3 mpu JN0OOM 3HAYEHHUH @, T.€. BCE NPAMBIE MPOXOISAT
gepe3 Touky A(3;3) .

OpnHo peureHue OyeT B TOM CIlydae,

Y €CJIM IIpsAMad Kacarouascsa IOJYyOK-
PYKHOCTH, HOPOXOAUT UYCPE3 TOUKY

(-2;3) u monyuaem 3=3+a(3+2),
% T.e. a=0. Haiinem ypaBHeHus mps-
MBIX, HOpPpOXOAAINIUX 4Yepe3 TOYKH

- - % 1 (— 5;0) 51 (1;0), MOJICTABJISISl B ypaB-

Puic. wenne Y=3+a(3—x), Haxoaum

a:—gz—0,3751/1 a=-15.
Omeem: —15<a<-0,375,a=0.
Jlutepartypa

1.EI'D. Marematuka. ba3oBblil 1 IpoGUIbHBIH YPOBEHb: THIOBBIC K-
3aMeHallMOHHbIe BapwaHTHL./ mox pen. W.B.fmenko M.; WsmatensctBo

«HammmonansHoe o0pazoBanuey, 2016. 144 c.
2.H. B. TananmaeBa. 3amaun ¢ mapamMeTpoM B IIKOJBHOM Kypce Mare-
MaTHKH (OIIBIT perneHus).- bupck: bupck. roc. com.-mex akan., 2009.-125 c.

MyJanaxanosa K.J.
b® baul'V, r. bupck, Pb
booynes A.B., k.p-m.n

TPUTOHOMETPUYECKHUE ®YHKIIMU, YPABHEHUA N
HEPABEHCTBA B IIKOJIBHOM KYPCE MATEMATHUKN

B mrkonbHOM Kypce MaTeMaTUKU yIENAeTCs: 0c000e MECTO U3YUCHUIO
TPUTOHOMETpUYECKUX (PyHKUMH, ypaBHeHHI 1 HepaBeHCTB. OcoObIi MHTE-
pec K U3y4EHHUIO OCHOBHBIX METOJIOB PEIIECHHs] TPUTOHOMETPHUUECKUX YpaB-
HEHUI ¥ HEpaBEeHCTB, CBA3aH C TeM (PaKTOM, YTO OHHM BCTPEYAIOTCS BO MHO-
IUX 337adyaX TEOPETUYECKOro M MPHUKIAIHOTO XapaKTepa, B YaCTHOCTH B
CTPYKTYpE BBIMYCKHBIX 3K3aMEHOB. [lo3TOMy, Ha CEroAHAIIHUN JAEHb
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MIKOJIbHUKHY JOJIKHBI BIaJI€Th OCHOBAMHU PEIICHHS TAKOTO POJa YPaBHEHHH,
XOPOIIO OPHEHTHUPOBATHCA B METOAAX X PEIICHHUS.

Onpenenenue 1. Tpuronomerpudeckne GYHKIIMA MPEICTABISIIOT CO-
60i1 anemeHTapHbIe (HYHKINH, apTyMEHTOM KOTOPBIX siBysieTcs yroi. K tpu-
TOHOMETPHICCKUM (YHKIHAM OTHOCATCS 6 GYHKIHMIT: CHHYC, KOCHHYC, TaH-
reHC, KOTAHI'CHC, CEKaHC M KocekaHc [1].

Omnpenesnenne 2. HepaBeHCTBO, B KOTOPOM HEW3BECTHAsI IEpeMEHHAs
HaXOAMTCS MOJ] 3HAKOM TPUIOHOMETPUYECKOW (hYHKIMH, Ha3bIBAETCS TPH-
TOHOMETpPUYECKUM HepaBeHCTBOM [2]. [IpuHIMD perieHus NpocTeHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB OCHOBAaH Ha 3HAHHMAX M YMEHHUSX OIpe-
JIeTSITh Ha TPUTOHOMETPUYECKON OKPY)KHOCTH 3HAYEHUsI HE TOJBKO OCHOB-
HBIX TPUTOHOMETPHYECKUX YTJIOB, HO U IPYTUX 3HAYECHHH.

PaccMoTpuM mpuMephl pemeHNs] TPUTOHOMETPHIECKUX YPAaBHEHUH M
HEPaBEHCTB, KOTOPHIE BCTPEYAIOTCS B IIKOJILHOM KypCe MaTeMaTHKH.

Mpumep 1. Pemmts ypasaerne cosX =+/3/2.
Pemenne. JlaHHOoe ypaBHEHHME IMpeICTaBIsIET coOOW mpocTeiiiee

YpaBHCHUC BUA COSX=a rue a= \/5/ 2 , CJICAOBATCIIBHO, IOJTYYHUM:
x =tarccos(x/3/2)+ 27k, keZ x=+7/6+27k, keZ
OrBer: X=*7/6+27k, keZ

Mpumep 2.Ha otpeske 0 < X <7 HaliTH Bce 3HAUEHHS X , YAOBJIETBO-
psOIUE YPABHEHUIO

J3cosx—sinx = y1+ 2cos? x—/3sin 2x .
Pemenne. BrlpaskeHue Imoj 3HAKOM pagMKaja B IIPABOM 9acTH ypaB-

2
HCHUS PaBHO (\/§cosx—sm X) . IToaToMy HCXOIHOE ypaBHEHUE MOXKHO
IepenucaTh B BUAC: a = |a| ,rae a= \ﬁCOSX—Sin X . BugHo, 4To oHO paB-

HOCHJIBHO HEPaBEHCTBY J3cosx—sinx>0.
s ero peueHds npeoOpasyeM JHMHEHHYHO KOMOWHAIMIO SINX H
COSX B JIEBOW YacTH C IIOMOIIBIO METO/A JIOTIOITHUTEILHOTO apryMEHTa:

1 . NE] 1.
=(«/3cosx—sinx|>0,—cosx—=sinx>0,
(B )20 % cosx—3
coszcosx—sinzsinxzo,cos x+Z|>0.
6 6 6

Pemnm ero rpapuuecku. I'padux QpyHkmn Y = COS(X+7Z/ 6) noJTy-

4aeTcs U3 CTaHAapTHOro rpaduka Y =C0SX cIBuromM Baosib ocu OX BieBO
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Ha 7/6. Ho ymoGuee BBecTH HemsBecTHYH t=X-+x/6. HepaBeHcTBo
npumer BUI: COSt>t (*).Crnenyer mnpeoOpa3oBaTh 3afaHHBIA JHana3oH
n3MeHeHHuss Hem3BecTHOW X, O0< X<, B COOTBETCTBYIOIIWI IHama3oH
W3MEHEHHs Hem3BecTHOH {7 /6<t<7x/6. 3amady peuieHus HepaBeHCT-
Ba (*) MOXKHO C(HOPMYIHUPOBATH CIACAYIOMIMM 00pa3oM: HATH BCe TOYKH U3
MPOMEKYTKA [7[/ 6,77/ 6] Ha ocu Otf, M KOTOPBIX COOTBETCTBYIOIINE

TOYKH KOCHHYCOHIIBI JISKAT BBIIIEe ocH abcmuce. Puc. 1 maet oTBer 3amaun:

rl6<t<xz/2.
w

p=ooal

N " /! N
— — s ~ _—s

N / =y
4 2 N .

Puc. 1T'paduueckoe pereHne HepaBeHCTBa COSt >t

T
3

IMockonbky X =t—7z /6, nias ucxoanoii 3aaaun umeem: 0 < x <

OrtBer: |:O; z}
3
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MPUMEHEHUE JUHEAHBIX CPABHEHU ITPU PEILIEHUA
PA3SHBIX ITPUKJIAJIHBIX 3AJAY

MeToxapl TEOpHH CPAaBHEHUH IIMPOKO MPUMEHSIOTCS B PAa3JIMIHBIX 00-
JIaCTAX HaYKHU, TCXHUKH, DKOHOMHWKH. OTO0T pasaein anre6p1:1 3aHUMACT BaX-
HOE MECTO B BY30BCKOM OOpa30BaHMHM MAaTEMaTHKOB, (DM3WKOB M JAPYTHX
CHELHUAINCTOB, O/IHAKO M3Y4aeTcs HeJJOCTaTOYHO TITyOOKO.
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IonsTe cpaBHEHHs ObLIO BBeIeHO BrepBele ['ayccom (1777-1855
rr.). HecMOTps Ha CBOIO KaXKyIIYIOCS MPOCTOTY, 3TO HOHIATHE OYCHb BaAKHO
Y IMEET MHOTO MPHIIOKEHHH.

Cpaenenuem N-ii cmenenu ¢ OOHUM HEU3BECMHbIM Ha3bIBACTCS CPaB-
nenne Bupa flx) = 0(modm), roe m € N, f(x) - MHOrOUNeH ¢ LENBIMH

ko3¢ ¢unnenramu: f (x) = gnx™ + 4 @, x + @y, OpUYEM LETI0e YUCIO C
ymoBieTBOpseT  cpaBHenmio  flx)} = 0(modm), ecmm  cpaBHeHHE
f{x} = 0(modm) sBaseTCA BEPHBIM CPABHEHHEM.

Pewums cpasnenue — 3HaUNT HAWTHU BCe TE€ X, KOTOPHIE yIOBIETBOPSI-
10T JAaHHOMY CPaBHEHHIO, IIPH 3TOM BeCh KJlacc yucel no mod M cuuraercs
3a OJJHO pELICHUE.

[IpuBenem ycIoBUs CIIEAYIONINX 3a0ay:

3agaua 1. J[ng nepeBo3ku 3epHa UMEIOTCs Memkd no 60 xr.u 8O0kr.
CKOJIBKO HYXHO T€X U APYTUX MEIIKOB i epeBo3ku 440kr. 3epHa?

3agaya 2. CKoxbpKO mOTpedyercs cocynoB eMKOCTho 1mo 0,5 1. u mo
0,8 . mst paznuBa 12 JI. )KUAKOCTH TaK, YTOOBI B3SATHIC COCYIBI OBLTH Ha-
MOJTHEHBI?

3amaua 3. Ha oOpaboTky kaxmoi u3 neraneit A u b tokaps 3aTpaun-
BaeT COOTBETCTBEHHO 43 MuH. u 12,5 muH. Ckonbko neraneid Tuna A u b
06paboTaeT ToKaph B T€UEHUE CEMUYAcOBOro pabouero nHs? Pabouee Bpe-
M IOJKHO OBITH MCIIOJIB30BAHO ITOJIHOCTBIO.

3anaua 4. ToBapHbIe BaroHsI ¢ Ipy30M THIOB A u b BecsT cooTBeTcT-
BEeHHO 27T. 1 43T1. CKOJBKO BaroHOB, TPy’KEHHBIX ToBapamu A u b, motpe-
OyeTcs i OpMHUPOBAaHUS TOBApHOTO coctaBa Becom 1800 1.7

3agaua 5. 13 umerommxcst pe3sucTopoB corpotusieHueM no 1,2 Om u
1,7 OM TpebyeTcst COCTaBUTH IOCIENOBATEIbHBIM COCAWHEHNEM ILIEb CO-
nportusieHreM 11,1 OM. CKoJIbKO pe3UCTOPOB TOTO U APYTOro TUIa NOTpe-
oyercs?

3amaya 6. TpeOyeTcst MPOJIOKHUTH TPAcCy Ta30MPOBOAA (BOAOIPOBOIA)
Ha yJacTke JIIuHOH B 450M. B pacnopspkeHnu cTpouteneit HIMeITcs TpyOs!
JIByX pa3MepoB: IIuHON IM. u 13M. CKoJIbKO TPyO TOTO U APYroro pazmepa
HaJ0 B35Th, YTOOBI MPOJIOKUTE Tpaccy? TpyObl pe3aTh HE CIeayeT, YUCIIO
CBapHBIX [IIBOB JJOJDKHO OBITH MUHIUMAJIBHBIM.

[IponmmrocTpupyemM cka3aHHOE IIpH pemieHny 3agadu 6. [Iycte x u y
- yucno Tpy6 ;umHOM 9M. m 13M. coorBercTBeHHO. M3 ycnoBus 3amaun
noxyduMm ypasHeHue: 9x + 13y = 450. ITockoneky (9, 13) = 1, To 310 Ypas-
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HEHHUe uMeeT perneHns. YToObl HalTH MX, 3aMEHUM ypaBHEHHE CPaBHECHHEM
9x = 450 (mod 13). U3 atoro cpaBHeHus HaxomuMm x. X = 11 (mod 13).
Ecmu B3ate x, = 11, To Mg HaxoXImeHUs ), WMeeM ypaBHeHme 9-11 +
13y, =450, otkyna y, = 27.

[Momyuyunu yacTHOE peieHue: x, = 11, y, = 27. Haxoaum Bce pelnieHus
YpaBHEHUS B LENBIX YUCIIAX

x=11+13t,
y=27-9tteZ.
Haiinem nanee te mensie uncna t, mpu kotopeix x= 0, y= 0. U3
CHCTEMEBI HEPABEHCTB 11+13t 20,
27-9t >0,

M0JIy4yaeM -1 <t<73-anemsie t=0,1,2,3. CocraBum TabnuIy:
13

t 0 |1 [2 | 3
X 11 |24 |37] 50
y 27 |18 |9 | ©
x+y |38 |42 |46 50

W3 Tabnumpl BUAHO, YTO 337a4a UMEET YeThIpe peuleHus. MUHUMAaIb-
HOE KOJIMYECTBO IMIBOB OyneT, ecnd B3sATh 11 AeBATUMETpPOBBIX TpyO U 27
TPUHAIIIATIMETPOBBIX TPYO (CM. BTOPOH cTo0eIT).
Omeem: 11 neBATUMETPOBBIX TPYO,
27 TpUHAIIIATUMETPOBEIX TPYO.
Jlureparypa
1. Anexcannpos H./I.Teopust yucen. M3a. 2-e. nepepad. U JOMOTHEH-
Hoe. - bupck: B® baml'y,2016. - 189 c.
2. byxmrtabd A.A. Teopus umcen. Mzn. 2-e.-M.: «lIpocserme-
HHUER,1966.-379 c.

Huxyaunna A.H., Adayaxakosa 10.1.

B® baul'V, r.bupck, Pb

Anexcanopos H /. k.¢p.-m.n., doyenm, un.-kopp.MAHIIO
antonina777222@mail.ru

O TPUILVIETAX Y. TPEBCA

B mneproii momoBmHe XIX B. HEKOTOpBIE MAaTEMAaTHKH IBITAINCH
«0000INTh KOMIUIEKCHBIE YHCIIa Ha HPOCTPAHCTBOY», T.€. MOCTPOUTH UH-
CJIOBYIO CHCTEMY C TpeMsI eqMHUIIAMH. Takue anreOpsl onpenenuian ABTyCT
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ne Mopran (1806 — 1871) u Yapne3 I'pec (1810 — 1860), ogHako B 3TUX
anrebpax UMeNUCh AenuTenn Hyna. Hanbonee m3BecTHas U3 3TUX anredp —
anreOpa TpurwieToB, usomophuas npsmoit cymme noeir R u C Bemrect-
BEHHBIX M KOMIIJICKCHBIX YHCEJ. DJIEMEHTHI 3TOW anreOpbl MOXKHO IIpecTa-
BUTb IIAPaMH YKCEJI ITUX HOJIEH, IPUYEM CIIOKEHNE ¥ YMHOXKEHHUE ITUX Hap
qucen onpesensercs Gopmynamu

XZ 4+ Y0 = X+Y,Z+0, XZ Y,0 = XY,Z0 .
Yucaa Buaa a§+br|+c§ paccMaTpuBa

Mopran B 4-if yactu cBoero Tpakrata «O0
OCHOBAHHHU anreOpel», o3ariaBiIeHHOH «O
g S S " 5 TpoitHO# anrebpe». Jle Mopran paccMmoT-
. " - z g pex pa3nuyHbIe anreOpsl ATOTO THIA, B TOM
' ymcne anredpy C TaOmumed yMHOXKEHHS
0a3uCHBIX AJIEMEHTOB. B 3TOi# anredpe Oa-
3UCHBII DJIEMEHT { UIPAaeT posib 1, a 3JIeMEHTBI 1) U ( CBA3aHBI COOTHOLIE-

L S 5 - -0

HI/ISIMI/I]‘|3 :Z;3 =-£ Ecimu MBI 0003HAYMM E»—n H —C COOTBETCTBECHHO
yepes 1, e, g2 MBI MOKEM 3amucaTh >JIEMEHTBI STOM anreOpel B BH-
Iea -+ be +be?, rae e® =1.MmenHo B Takoil GOpMe ONpeNeTHI 3Ty are6-
Py, DJIEMEHTHI KOTOPOW OH Ha3BaJl «TpuUILieTamMu», [pesc B pabore «OO6
anredpandeckux Tpurierax» (Jyonun, 1847 r.).

OH moKa3al, YTO C KaXKIbIM TPUIUICTOM CBSA3aHBI TPU MOIYJIS:

3fa® +b*+ ¢ —3abc, a® +b? +c? —ab—bc —ac, la+b+c|
o0najarome TeM CBOWCTBOM, YTO MOAYIH TPOHM3BEICHUS PaBEH MPOU3BE-
JICHUI0O MOMYJICH COMHOMXHUTENCH: MpH 3TOM KyO IEepBOro MOy PaBEH
MPOM3BEICHUIO KBaIpaTa BTOPOTO MOAYIIA Ha TPETHIA.

FpeBc IMoKa3saJjl, 4To i1 TPUIUIETOB UMECT MECTO TAKIKC IOKA3aTCJIb-
Has (i)opMa B BUAC NPOU3BCACHHNA IEPBOIO MOAYJIA HA 3KCIIOHCHIIMAJIBHYIO

(hYHKIHIO OT BRIpA)KEHUS BHIIA (pe+\|;e2, NPUYEM «AMILTHTY/ABD) @ U \f

MIPOM3BEICHUS ABYX TPHUILJIETOB PABHBI CYMMaM COOTBETCTBEHHBIX «aMIUIH-
TYI» COMHOXUTENEH.

Tpumnetsl ['peBca 001amal0OT NETUTENAMU HYJS, XapaKTepHU3yeMbIMHU
PaBEHCTBOM HYJIIO BTOPOTO MIIM TPETHETO MOIYJIEH.

PaccmarpuBas Tpuruier X + ye + ze? xax TOYKY IIPOCTPAHCTBA C Mpsi-
MOYTOJIbHBIMU KOOPJIUHATaMHU X, Y, Z I'peBc Npeiokui CIeayrolyro reo-
METPUYECKYIO MHTEPIPETAIMIO IPON3BE/ICHHUS TPUIUIETOB: OH CTpom ce-
Py C LEHTPOM B Havaje KOOPIMHAT M 0003HAYAT TOYKH HepeceueHus cde-
PBI C MOJIOKUTEIBHBIMA HaNpaBJIEHUSIMU OCEl KOOpJIUHAT, COOTBETCTBEH-
HO, |, m, n (puc.1).
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Yepes Touku I, m, n om
N B W OKPYXKHOCTh, a dYepe3 Hadalo
KOOpPIMHAT —  «CHMMETPUYECKYIO
ocb» OA dYepe3 LEHTP ITOH OKPYXK-
HOCTH ¥ «CHMMETPHUYECKYIO IIIOC-
KOCTB» S MEepIeHANKYISIpHO ocu OA.
Hanee I'peBc paccmarpuBan mnpsMo-
YroJbHBIE TMPOEKLIUH TPHUILIETOB Ha
ocb OA ¥ TIOCKOCTh S, Ha3bIBacMbIe
Puc. 1 UM <JIMHUSIMA», W 3aMmedall, 4To
«IPOEKUMH JHMHUM MPOM3BEICHUS, JIUHUH COMHOXHUTEICH M EAMHUYHOM
JMHUM Ha CHUMMETPUUYECKYI0 OChb 00pa3yloT MPONOPLHUIO BELIECTBEHHBIX
YHCell, a MPOSKINHU TeX K€ JMHUI Ha CHMMETPHUYECKYIO IUIOCKOCTh 00pa-
3YIOT MPOTOPIHMIO KOMIUIEKCHBIX YHCEI. JTO 03HA4YaeT, YTO KaXKIBIH TpH-
IUIET O MOJKHO IPEACTABUTH B BHJIE CYMMBI BEIECTBEHHOTO YHCIA, HU30-
OpakaeMOro MNpPsSMOYTOJILHOW MpOeKImeld TpumwieTa Ha och OA, U KOM-
IUIEKCHOTO YHCJIA, N300pakaeMOro MpsSMOYTOJILHON MPOEKIMEH TpuIera
Ha IINIOCKOCTb S, MNpU4YEM YMHOKCHHUE JIBYX TPUIUICTOB CBOAUTCA K YMHO-
KEHHIO 3TUX BEIIECTBEHHBIX U KOMIUIEKCHBIX YHCEIl; CI0XKEHHE TPHUILUICTOB
TaKKe CBOAUTCS K CIOXKEHHIO 3THX uucel. Ha si3pike coBpeMeHHOH anreo-
PBI 3TO TPEJCTABICHUE O3HAYACT, UTO aj1eedpa Mpuniemos Aeisaemcs npsi-
MOU CYMMOTU NOJSL 6EUECMBEHHBIX YUCEN U NOJISL KOMIEKCHBIX YUCEL.
HerpynHo mpoBepuTh, UTO TPHUIUIETH €4 U es 00O3HAYAIOIIUE «EIH-
HUYHBIC JTHHUN» OCH OA W IUIOCKOCTH S, BBIpAXKAIOTCSA depe3 Oa3uCHBbIC
3JIEMEHTHI anreOpsI 1o hopmynam

2 2.2
e — l1tete e — 1+oe+ o€ pegknit TPUILIET ABJISETCS JIMHEMHOM
A y g ’
3 3
KOMOMHALMEH TPHMIUIETOB €, , €5 MHHMO COIPSKEHHOTO C es TPHILIETA
2
_ l+oetoe
=
3
CWJILHO 3TOMY, JMHEHHON KOMOMHALMU TPHILIETA €, C BELIECTBEHHBIM KO-
s>} pupenToM. JIETKO MPOBEPHUTEH, YTO a0CONIOTHAS BEIMYMHA BEILECTBEH-
HOro Ko3((HIMEHTa TPHUILIETA oL IIPH €4 paBHa|a_|_b _|_c|,a MOIyYIb KOM-

C BEUIECTBEHHBIMH KO3((UIMEHTAMH WIIH, YTO PaBHO-

IUIEKCHOTO KO3 uIeHTa TOro e TPHUILIETa IPH €5 PaBeH BTOPOMY MOJTy-
JI0.
Tak kak mo60it Tpumer Y.I'peBca o MoXeT OBITH IpPENCTAaBIEH TakK:

o=a-+be+ cez, rae E=1,-n=e,—(= e2’T0 6asuc umeer Bua:{l, e, ez}.
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ITockonbky 6a3uc comepKUT TpU OA3HCHBIX DJIEMEHTa (TpU Oa3WCHBIC eau-
HHIIBI), TO dim%[é,n’C] =3.

Anrebpa TPHUILIETOB SIBISETCS KOMMYTaTHBHOM anreOpoil, Tak Kak
BBITIOJTHACTCSL YCIIOBHE CHMMETPHYHOCTH CTPYKTYPHBIX KOHCTAHT IO HHK-
unm nugexcam G = Cji- 9o ener x TOMY, 4TO anredpa He EHTPaIbHasL.

Y4uuTHIBas BHIIONHEHNE aKCHOMBI A9 nUHEHO# anreOphl, BUANM, 9TO
JMUHEHHas anredpa,/— R(]_'e,ez) accolMaTUBHAs, CJIENOBATENIbHO, U allb-

TEepHATHBHAS
BBhINosHsIeTCS. YCIOBHE CYIICCTBOBAHMS TNIABHOM CIMHHLEI O, Ta-

KOH 4TO (V ac A)[a. 0 =0-a=a], crenoBarensHo, anreOpa yHUTAIbHAs.

Orta anrebpa sBisieTcs anreOpoii 0e3 JeIeHus, MOCKOIbKY BCAKas aj-

redpa c JIeJIeHHeM UMEET pa3MepHOCTh 2.
Jlureparypa:

1.AnekcannpoB H.JI., I'pynmsl. Jluneiinsie anre6pel. — bupck: BD
baml'Vy, 2017. — 220 c.

2.ba»3 XKnoan C., Oxronuonsl, Pusepcaiin: Kanudopuuiickuii YHu-
Bepcurtet, 2002. — 145-205 c.

3.Posendensa b.A., McTopus HEeBKIUIOBOU T€OMETPHH.
— M.:Hayka, 1976. — 408 c.

4. Pozengpensn bB.A., 3amaxosckmit M.IL., ['eomerpus rpymnm Jlu,
M.:MIIHMO, 2003. — 560 c.

Hyrymanosa K.II., buraesa JL.A.
B® baml'V, r.bupck, Pb
nugumanova.kristina@mail.ru

METOJIUKA OBYUYEHMSA PEHIEHUIO 3ATIAY C
MMAPAMETPAMM HA YPOKAX AJITEBPBI OCHOBHOM IIKOJ1bI

3amaun ¢ mapaMeTpaMu MPEICTaBIAIOT CYIIECTBEHHYIO M BAXKHYIO 4acTh
COZIEPKaHUSI COBPEMEHHOTO IMIKOJIBHOTO MaTeMaTH4ecKoro oopaszoBanus. OHU
UTPalOT OOJIBINYIO PO B (GOPMHPOBAHUH JIOTHYECKOTO MBIIUICHUS U MaTeMa-
THYECKOH KyJIbTYPHI YUalUXCS.

B marepuanax eaMHOro ToCylapCTBEHHOTO 3K3aMEHa, a TaKkKe B KOH-
KYPCHBIX 33JJaHHAX BY30B COAEPKATCS yPAaBHEHUS M HEPABEHCTBA, COACPIKale
napameTpbl, O3TOMY OOYYaloUIMXCS Y)K€ B OCHOBHOH INKOJIE HEOOXOIMMO
HAy4YHUTh PEIaTh 3aJa4d ¢ apaMeTpaMu Pa3IuuHBIMH METOJaMU — aHAJIUTHYe-
CKHM H TpaduuecKuM.
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B mkosbHBIX y4eOHHMKaxX MPAKTUUECKH OTCYTCTBYIOT 3a/laud C MapameT-
pamu. B mporpamme nmo marematruke Nmpo 3ajaddl ¢ mapamMeTpaMu HUYero He
CKa3aHo, a JUIsl KJIACCOB C YrMyOJeHHBIM H3yYeHHEM MaTeMaTHKU €CTh Tpe0o-
BaHHE: yyaluecs JO0JDKHBI pelllaTh YPAaBHEHHUS C [TapaMeTpamM, CBOASIIMECS K
JIUHEHHBIM WK KBaJpaTHBIM [1]. 3amauu ¢ mapamerpaMu HEOOXOIMMO PeIIaTh,
HauWHAsl C JIMHEHHBIX M KBaJIpaTHBIX YPaBHEHHH M HEPABEHCTB. DTO MOTYT
OBbITh 3aJa4d HaXOXXACHHS PEIIeHHH B OOIIeM BHUJAE, OIPEAENCHHS KOpHEM,
YJIOBJIETBOPSAIOUINX KaKUM-TUOO CBOWCTBAaM, HCCIEIOBAHUS KOJUYECTBA KOP-
HEel B 3aBUCHMOCTH OT 3HAYCHHH mapamerpa [2].

Turel ¥ METOJIBI PELICHHS 3a]a4 C IapaMeTpaMHu B OCHOBHOM ILIKOJIE CBO-
JSITCSL K CIIETYIOIINM:

- pellieHHe JIMHEWHBIX YPaBHEHUH C apaMeTpoM;

- pelIeHre HeIOIHBIX KBaIPATHBIX YPaBHEHUH, COEpKAIINX TapaMeTp;

- peIlICHHE TTOJIHBIX KBaPaTHBIX YPaBHEHHH, COAEPKAIINX apaMeTp;

- YpaBHEHHS C TTapaMeTpaMH, pelaeMble Ha OCHOBaHHH TeopeMbl Brueta n
el 00paTHOI;

- pelIeHHne CUCTEM YPaBHEHHUH ¢ ITapaMeTpaMH;

- 3aJ1a4M O PACIIOJIOKEHUH KOPHEH KBaJpaTHOTO TPEXUWICHA,

- pelIeHre HEPaBeHCTB C NapaMeTPaMH.

IIpu u3y4yeHUM HOBOTO MaTepuajia HeOOXOJMMO HCIIOJIb30BATh TEXHOJIO-
THIO pabOTHI ¢ KIIFOUEBOM 3amayeii [2]. Ha ocHOBaHUM pelIeHUs KITFOYEBbIX 3a-
Jlad OTPEJICNICHHBIX TEM BBIPA0ATHIBACTCS ONPEACICHHBIA AITrOPUTM, KOTOPBIN
MO3BOJISIET YYEHWKaM OCHOBHOW IIKOJIBI CHCTEMAaTH3WPOBATH CBOM 3HAHHS H
o0Jieryaer nporuecc peleHus 3a1ad ¢ napaMeTpamu.

PaccMoTpuM pelieHre Cieayonero JMHEHHOTO YpaBHEHHS, CoeprKalle-
ro napametp. [Ipu kakux 3HaYEHUSIX M KOPHU YpaBHEHUS

x?—2mx +m + 1 = 0 Gyxyr 06a 6ousle | 1 MeHbLe 47
Pewenue.
Kophuu ypaBHeHMsI BelLIECTBEHHbBIE, €CIIU

s 145

5010%¢

JHanee, Haxogum
1-2m+m+1>0,

m>1,
16-8m+m+1>0,
m<4.

Otkyna
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m< 2,
m>1,

m<2§,
7
m< 4.

ConocTaBJIsis BCe TPAHHIIBI, MOTyquM: 1+ /5 <m<2-

Pemenue 3agau ¢ mapameTpamMu OTHOCUTCS K OJHMM H3 CaMBIX CJIOXK-
HBIX pa3JesIoB IIKOJBHOTO Kypca MareMaTuku. Ilpu pemenuu 3amad c na-
paMeTpamMu TpeOyeTcsi, KpOME XOpOIIEro 3HaHWS CTaHAAPTHBIX METOJIOB
pelIeHni HepaBeHCTB U YPaBHEHHUM, yMEHHE NPOBOAUTH JOCTAaTOYHO pas-
BETBJICHHOE JIOTHYECKOE ITOCTPOCHHUE, A TAKKE BHUMATEILHOCTD U aKKypaT-
HOCTb JUISl TOTO, YTOOBI HE MOTEPATHh PEIICHUI WM HE MPUOOPECTH JIUII-
HUX. Bce 310 Tpebyer oT oOydaromierocsi Xopomo pa3BUTOTO JOTHYECKOTO
MBIIIICHUST W MaTeMaTHYEeCKOW KyNbTypbl. VccinenoBaHHs ITOKa3bIBAIOT,
YTO 00y4aronIuecs, BIaAeoye METOAaMH PELICHHU 3a1a4 ¢ MapaMeTpaMHy,
JOCTATOYHO YCHENTHO CHPABIISIOTCS C BBIITOJHEHUEM M IPYTHX 3a/1ad.

Jlureparypa

1. Amenskun B.B., Paduesuu B.JI. 3agaun ¢ mapamerpamu. M.: Acap,
2013. 236 c.

2. Maiixmeticrep A.X. YpaBHEHUS U HEpPaBEHCTBA C IapamMeTpaMHu.
CII6.: YePo-na-Hese, 2014. 304 c.

3. Scrpubunenkuii I'.A. YpaBHeHuil 1 HepaBeHCTBA, COAEPIKaIINE Ta-
pametpsl. M.: IlpocBemienue, 2011. 231 c.

Hoarwopos J.A., 3aiineraunos P.Jl., Bap3akos H.C., Besosa C.B.
b® bawul'V, r.bupck, Pb

benosa C.B.

ligarz@yandex.ru

CPABHEHHUE BO3MOXHOCTEMN 'PA®UYECKOIO MOJY.JIsA
PASCAL ABC 1 TURBO PASCAL HA IPUMEPE CO3JAHUS
IMPOI'PAMMBI «B3JIET U IIOCAJIKA CAMOJIETA»

Pascal — omiH M3 caMbIX M3BECTHBIX SI3BIKOB MTPOTPAMMHUPOBAHUSI, Pa3-
paboranHblii Huknaycom Buprom B xonne 60-x ronoB mpouuioro Beka. B
OCHOBHOM OH HCIIOJIB3yeTcs sl OOy4deHHWs! a3aM INpOTpaMMHPOBAHUS H
TOTOBUT K TIepexojy Ha Oosee ciokHble. Yamie Bcero aist 3TuX meien uc-
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none3yetcst Bepeust Pascal ABC make, HECMOTPS Ha TO, 9TO OHA YKE TABHO
HE TIoMIepXXuBaeTcs. Mbl peliy cpaBHUTE Bo3MoxkHocTH PascalABC ¢
ero panHeit Bepcueit — TurboPascal. Xots mocienusist yxe qaBHO ycrapena,
HEKOTOPHIC IPOIOIKAIOT HCIIONB30BaTh TUrbO n3-3a GONIBLIEro KOIHYECTBA
¢yakunii. CpaBHEHHE MBI PEIIMIN IPOBECTH B TpaQHUUECKOM MOAYIE, B
KOTOpPOM 00€ BepCcHH Kak pa3 Oosee BCEro U OTINIAIOTCS.

B PascalABC BkiroueHne OMOIMOTEKH rpaduiyecKux MpoLeayp H
¢yHkuuii  ocymectsusiercss ¢ nomompblo  Mmoxyins  GraphABC(Uses
GraphABC), B TurboPascal 3to npoucxoaut ¢ momorbsto Moayns Graph.
Wunnuanuzanust rpaduueckoro pexxuma B TurboPascal mpousBogutes c
TIOMOUIBIO MIPOLIEAYPHI InitGraph, KOoTOpast nMmeer BHII:
InitGraph(GraphDriver, GraphMode, Path);

B Pascal ABC nHHIHanu3anus IpOUCXOANUT 10 YMOTIaHHIO.
3akpeiTre rpagudeckoro pexkuma B TurboPascal ocymectBisieTcs ¢ momo-
mpio komaHAsl CloseGraph. B Pascal ABC 310 Takke HpOHCXOOWT II0
YMOJIYaHUIO.

U3 npuBeI€HHBIX BBIIIE JAHHBIX MBI IPHUILIA K BEIBOAY, 94TO Ha Turbo
KOJ TIPOrPaMMBI JIMIIIb CTaHeT OOJIbIIe, HO caMa MMporpaMMma He YIIy4IIHTh-
cda. Jlns mpoBepkH MBI B3suld mporpammy “B3nér m mocagka camonéra”
(puc.1) Hamucannyto Ha ABC W TONBITAIHCH HHTEPHOPETHPOBATH €€ B
Turbo. Pe3ynpTaT moATBEpANI Hallle YMO3aKIIOUCHHE, KaK mprMep B Turbo
MIPUXOJIUIIOCH JIOMUCHIBATH JOMOJIHUTEIbHBIE MPOLEAYPhI, YTO JIUIIb OTHS-
70 Bpems (puc.2). DTOT nmpuMep SBHO MOKa3bIBaeT IMpEeHMyIIecTBa rpadu-
geckoro MoayJs 6onee HoBoro ABC Hax yxe ycrapesimum Turbo.

Puc.1. lemoHcTpanus B3jieTa U MOCaJAKU caMmoJieTa
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uses Crt‘ graph: uses crt,graphabc:
begin

gd:=detect:
initgraph (gd,gm, );
closegraph
end.
Puc.2. CpaBHeHue hparmeHTOB mporpaMMHbIX KozoB TurboPascal u Pasca-
IABC
Jlutepartypa

1.Epemuna O.®. Meronudeckoe mocoOue MO MPOrpaMMHPOBAHUIO Ha
sa3pike Pascal ABC, 2009.

2.ITonos B.B. Turbo Pascal minsa mxonsaukos. U3g. 2-¢, 1999.

3.1setkoB A.C. S3bik nporpammupoBanus Pascal. 2012.

IToaronos K.H., 3uaraunos HI.I'.
b® baml'V, r. bupck, Pb
3usmounos III.T. k.n.n., ooyenm

HN3YYEHUE PA3JIEJIA « CTPOEHUE ATOMA U ATOMHOI'O
AAPA» B IIKOJBHOM KYPCE ®U3UKHU

Paznen «®u3nka aTOMHOTO SApa» - OJMH U3 CaMbIX TPYAHBIX B y4eO-
HOHM ¢u3uke. OOBEKTHBHAS CI0XXHOCTh M HEOOBIYHOCTh M3YYaeMBIX SIBJIE-
HUIl TPUBOIUT K 3HAYUTEIBHBIM 3aTPYJHEHHMAM B YCBOCHHMU MaTepuala.
Cremu¢uxa yueOHOro mMarepuana pasgena «Dusnka aTOMHOTO Aapay» 3a-
KJIFOYAeTCsl B TOM, YTO B HEM H3y4aroTcd JOCTATOYHO CJIOKHBIE OOBEKTHI -
aTOM M aTOMHOE S/IPO, dJIeMEHTapHble YacTHlbl. C TPYAHOCTAMHU CTaJIKH-
BAIOTCSI M YUMUTENS — CIIOKHBIE SBJICHUS HYXHO 3HaTh M MOHHMATh JOCTa-
TOYHO TTTyOOKO, YTOOBI TOCTYNTHO OOBSICHATh MX CBOUM ydeHUKaM. [1]

Kypc ¢u3uku OCHOBHOI MIKOJBI 3aBeplIaeTcs HM3ydeHHeM (QU3NKU
aToMa U aTOMHOTIO sijpa, PaAHOAKTHUBHOCTU U PaJUOAKTUBHBIX IpEBpallle-
HUl, aromHO# 3Hepretuku. Conepxanue pasgena «CTpoeHHe aroma U
aTOMHOrO sapa» [2, 3], mpeaycMarpuBaeMoe MpOrpaMMON BKIIOUAET: pa-
JIMOaKTUBHOCTh KaK CBHJIETEIBCTBO CIIOKHOTO CTPOEHHs aTOMOB; Aubda-,
Oera- n ramma-usnydenus;; Onbitel Pesepdopaa; SAnepras monens aroma;
PanuoaxkTuBHbIE IpeBpalieHuss aToMHbIX sifep; IIpoToHHO-HENTpOHHAA
MOJIETb 51pa; 3apsJ0BOE U MacCOBOE YHCIIA.
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B mporpamme 1o ¢u3nke TOBOPUTCS O TOM, YTO, PAaCKpbIBas (uzmde-
CKHUH 3aKOH, ydameMmycss He0OX0JUMO NMPHUBECTH (HOPMYIHPOBKY U MaTeMa-
THUYECKOE BBIPAXKECHHUE 3aKOHA, OIMBITHI, HOATBEPKIAIONINE €r0 CIIPABEIIH-
BOCTb, IPIMEHEHNUS 3aKOHA Ha TPAKTHKE, a TAaKXKe YKa3aTbh I'PAHHUIBI €TO
mpuMeHUMOocTH. Takas cxema opraHusyeT y4eOHbIH Marepuan. OnTuMans-
HOH SIBIISIETCS JICKIIMOHHO-TIPaKTHIECcKast popma 0OydeHUS C TEMaTHIECKUM
KOHTpOJIEM, OIIEHKOW, KOppeKIel, 0000IIeHneM 1 CUCTeMaTH3alel 3Ha-
Huil. KpoMe Toro, mo xomy u3y4eHHs HOBOTO MaTepuasla yUUTeldb JOJDKEH
OpraHU30BaTh PelIeHHe KaueCTBEHHBIX 3aaa4. [4]

K ToMy Xe IIKONBHBIH KypC COXpaHSeTCAd 3KCIEPHUMEHTAIbHBIM.
ToapKO rpaMOTHO OPraHW30BaHHOE CaMOCTOSTENILHOE MPOBEJACHUE HaOII0-
JICHUH, 7a00paTOpHBIX paboT, IKCIIEPUMEHTAIBHBIX HCCIIEI0BaHUM MO3BO-
JSIET y4ameMycsi 0CO3HaTh (M3UYECKOE SIBIICHUE, €r0 POJIb U 3HAYCHUE JUIA
MPaKTHKA. [IeMOHCTPaMOHHBIA 3KCIICPUMEHT JOJDKEH SIBIATHCS OCHOBHOM
COCTaBILSIIONIECH AKCIIEPUMEHTAIBHOTO Kypca (DM3MKH, KaK INPaBWIIO, BCE
OCHOBHBIE (pU3NYECKHE TOHITHS JOIDKHBI IEMOHCTPHPOBATHCS HA OMIBITE.

OnHaKo MOCTaBUTHh pEaNbHYIO AEMOHCTPAIMIO II0 aTOMHOH (u3uke
JIOBOJIBHO-TAKH CJIO’KHO MO MPUYMHE OTMTACHOCTH MPOBEICHUS JUISA 3I0POBbSI
YenoBeKa.

CylecTBYIOT /1Ba BBIXOZA U3 TAKOW CUTyalluu:

—“MaTepuanbHble” MOJENH, B KOTOPBIX paccMaTpUBAIOTCS HE CaMu
H3ydaeMble SIBJICHHS, a UX aHAJIOTH;

—KOMIIBIOTEPHOE MOJICJINPOBAHUE;

B cooTBeTCTBHM C IIETBIO HAIIETO HCCIECJOBAHMS, MBI IOJDKHBI OBLIN
OTIPEJICTINTh COBPEMEHHOE COCTOSIHME M3YYeHHs BOIPOCOB SIEPHOI 3HEp-
TeTUKA B Kypce (QU3UKH 00IeoOpa3oBaTeNbHON mKONMBL. it 3TOrO OBLT
COCTaBJICH CHHMCOK BOIIPOCOB B BHJI€ TECTOBBIX 33JaHHMH. DTH BONPOCH ObI-
Ju npepoctasiensl yyamumces 9,10 kinacca COLI Ne9 r. bupcka u cTyaeH-
TaMm 5 xypca pusnko-maremarmdeckoro gaxkyinprera b baml'y.

Pe3ynbTaThl MPOBEIEHHOTO TECTa AEMOHCTPUPYIOT, YTO €CIIM Ha JaH-
HYI0 TEMY, B IMIKOJIBHOM Kypce, OTBOAUTH OOJIbIIIE YaCOB U NMPUMEHATH 00-
Jiee pa3HOOOpa3HBI MaTepuall, TO 3HAHUS OO0yJaromUXcs YIIyOJIsioTcs U
(dbopMupyercsi HaydHOe MHPOBO33pPEHHE W OCO3HAHHOE OTHOLICHUS K CO-
BPEMEHHBIM IpoOIeMaM sIePHOU IHEPTETHKH.
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1.3uaraunoB IIL.I., Mupkun B.M. Dxonorudeckas cocTaBiIsIONIast
Kypca ¢usuku // Gusnka B mkone, 2004, Ne 3. — C. 23-30.

2.Msixues I'. 5., b. b. Byxosues. ®usuka. 11 xi. - M.: [Ipocsenie-
Hue, 2005. -381 c.
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4 Metoayka nipeniogaBaHus (U3NKA B cpeqHei mkoine. YacTHBIC BO-
nmpocel. Y4ueb. mocoOue Jis CTYJACHTOB IeA. MHCT. MO (u3.— Mar. crer. /
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Kameneuxoro, JI.A. BanoBoit. — M.: IIpocsemenue, 1987. — 336 c.
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BHEJPEHUE 3JIEMEHTOB OBPA3OBATEJIBHOMN
POBOTOTEXHUKH B INIKOJIbHBIN KYPC ®U3UKH

Pa3Butne coBpeMeHHOro 0o0IIeCTBa U MPOU3BOJICTBA 00YCIOBUIIA BO3-
HUKHOBEHHE W Pa3BUTHE HOBOTO KJIacCa MAIIMH - POOOTOB - U COOTBETCT-
BYIOIIETO HAyYHOTO HAIPABJICHUSI — POOOTOTEXHUKH.

BcenenctBue mmpokoi cdepbl Bo3neHcTBIS pOOOTOTEXHUKH Ha KH3-
HEJNSSITeNIbHOCTh O0IIecTBAa W HApacTalOIUM MaciutabaMm ee BHEAPEHHS B
001IecTBeHHYIO chepy HCcCiIeoBaHus JaHHOW 00JacTH mpuoOpeTaeT 0co-
6oe 3HayeHUE. BaXHBIM acnieKToM sBIsieTCsl ()OPMUPOBAHUE MOJIOJIOTO TO-
KOJICHHS1 HanboJjiee BHICOKOTO YPOBHSI TEXHHUYECKOH KyJIbTYpBI, OTIpeesie-
MOTO YCIIOBHSIMHU €T0 )KH3HH B POOOTH3MPOBAHHOI TeXHO cpene. B manHoi
CBSI3H M3YYEHUE OCHOBHBIX MPUHIHIIOB poboTtoTexHuku (PT) o6s3aH0 OBITH
OJTHUM M3 Ba)KHBIX HJIEMEHTOB COAEPKAHUS IPOrPECCUBHOTO MOJIUTEXHIYE-
CKOTO 00pa30BaHMs, B TOM YHCIIE B CpeaHel 001meo0pa3oBaTenbHOI MIKoIe.

OOydueHHe YYCHHKOB MOJICIIMPOBAHHUIO U COOpPKE MPOCTEHIINX POOO-
TOB C HCIIOJb30BaHHEM CIICIHAIN3UPOBAHHBIX YYeOHBIX KOHCTPYKTOPOB
CBSI3BIBACTCS B M€/IarOTHUECKHUX MCCIIEAOBAHUAX C ONpeielieHneM «o0pa3o-
BaTelibHAs POOOTOTEXHUKAY. 3amauyn BKIroueHus PT B cucremy cpegHero
oOuiero o6pa3oBaHus, B TOM 4HCiIe B yueOHBII mpolece 1o npeamery Gpu-
3MKa, pacCMaTpUBAIOTCS TTO0Ka JIMIIb B NIEPBOHAYAIBHON CTaJuM CBOEH I10-
CTaHOBKH M ONMCAHUS OTAEIBHBIX CIIOCOOOB peai3aiim.

Jns opraHmMsanuy JesTeNbHOCTH IIKOJIBHUKOB B cdepe oOpa3oBa-
TEJILHOH pPOOOTOTEXHMKH CETOHS Ha PBIHKE IpeAsaraercst psiji KOHCTPYK-
TOPOB, KOTOPBIE TO3BOJISIIOT MIKOJIFHUKY JOCTATOYHO OBICTPO cOOpaTh KOH-
CTPYKILIMIO, TOAKIIOYUTH JATYUKH M BIICKTPOJBHIATENH, COCTABUTH MHPO-
rpaMMy H 3aIyCTHTh MoAedb poboTa. CiegyeT OTMETHTh, YTO MOUYTH BCE
o0OpazoBaresibHble KOHCTPYKTOPHI JUIsi COOpKH pOOOTOB pa3paboTaHbl U BbI-
mycKaroTcs 3a pybexom. Hanbomnee momynsspHbIM KOHCTPYKTOPOM JIsL Op-
raHu3anuu 3aHATHH 110 pO6OTOTeXHI/IKe B OOJILIIIMHCTBE yqe6H1>1x 3aBCIC-
Huil sBngercss koHcTpykTop LEGO MINDSTORMS (anus). Bwicokoe
KauecTBO netaneil koHcTpykropa LEGO coderaercss ¢ 1O0CTaTOYHON MpOU-
HOCTBI0, 0€3011aCHOCTHI0, IPOCTOTOM COOPKH, HE TpedyIolel crenuaabHbIX
WHCTPYMEHTOB. J[J11 MCHONB30BaHUS HOBBIX TEXHOJIOTMH B y4eOHOM MpO-
necce kommanuss LEGO mpou3BomuT psij CHENHATH3UPOBAHHBIX HAOOPOB
110 (PM3HMKE M TEXHOJIOTHH. VI3BECTHBI ClIelyIONINe TeMaTHIECKHE HaOOPhIL:
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o «Texnonoruss u ¢usuka»,e «Bo300OHOBIAEMBIE HCTOUYHUKH HHEP-
rum», ® «JHeprus, paboTa, MOUIHOCTEY, ® «VHIyCTpHUs pas3BIcUCHUID», ®
«[THeBmaTHKay.

Kaxnplit Habop COMPOBOMKNAIOTCS COOTBETCTBYIOIUM METOANYECKUM
MOCOOMEM MO HCIIOJIb30BAHUIO KOHCTPYKTOpA B ydyeOHOM mpouecce. B cBs-
3u ¢ BHeapeHWeM DenepanbHBIX TOCYAApPCTBEHHBIX 00pa30BaATEIBHBIX
craagaptoB (PI'OC) HOBOTO MOKOJICHUS OJHUM W3 BO3MOKHBIX BApHAHTOB
M3MEHEHHs ()OPM OpPraHU3aLNH COBPEMEHHOTO y4eOHOTO Ipoliecca ABIIET-
csl BCTpaWBaHHUE 00pa30BaTENbHONH POOOTOTEXHUKH, B PA3IMYHBIE COCTaB-
nstronue yaeOHoro mporecca: 1)ypounsle (GopMbl paOOTHI (BBINOIHEHHE
yueOHBIX MPOEKTOB, MOJI'OTOBKA AEMOHCTPALMOHHOTO AKCIIEPUMEHTA, IKC-
MEePUMEHTAIBHBIX YCTaHOBOK JJIsl JIAOOpaTOpHBIX paboT U padoOT MIKOJIBHO-
ro (u3MYeCKOro INpakTHKyma); 2)GopMbl BHEYPOUHOW JAEATEIBHOCTH
(TBOpUECKHE MPOEKTHO-KOHCTPYKTOPCKUE PabOThl Y4YallMXCs, Y4acTHUE B
KOHKYpCax M Hay4YHO-TIPAKTHYECKUX KOH(EpEeHNHUsIX, BKIIOYas UX TUCTaH-
IIMOHHBIC M CETEeBBIC (POPMBI peann3anumn); 3)paboTa B CUCTEME JOIOIHH-
TeNbHOTO 00pa3oBaHus (KIyOHAs U KpYKKOBas paboTa).

ITpn pa3zpaboTke METOAWKM HMPUMEHEHHS 00pa3oBaTEeIbHOW PoOOTO-
TEXHUKH B TIPETIOJaBaHWUHM YYEOHBIX MNPEIMETOB, B YAaCTHOCTH (H3HKH,
IPEeXIE BCETO, HEOOXOAMMO CHOPMYITHPOBATh 1IEIH €€ HUCIOIb30BaHMsA: 1)
JIEMOHCTpanusi BO3MOXKHOCTEH POOOTOTEXHMKH KaK OJHOTO W3 KITIOYEBBIX
HanpaBjIeHUH HAay4YHO-TEXHHYECKOTo Iporpecca; 2) IeMOHCTpAlMs pPOJIH
(U3MKKM B NMPOSKTHPOBAHWUHM W HCIOJIB30BAHUHM COBPEMEHHON TEXHHKH; 3)
MIOBBIIIEHHE Ka4ecTBa 00pa30BaTeIbHOMN e TETFHOCTH:

e yriuyOJieHue W pacIIUpeHHe MPEIMETHOTO 3HAHUS, ® Pa3BUTHE HKC-
MEPUMEHTAIBHBIX YMEHUI M HaBBIKOB, ® COBEPIICHCTBOBAHME 3HAHUHA B
o0xacTi pUKIaTHON (HU3UKH, ® GOPMHUPOBAHIE YMECHUN M HABBIKOB B ce-
pe TEXHUYECKOTO MPOEKTHPOBaHHS, MOJCIMPOBAHUS U KOHCTPYHPOBAHHMS;
4) pa3Butue y JIeTeli MOTUBALIMK M3Y4YEHUs IpeIMeTa, B TOM YHCiIe MMO3Ha-
BaTEJILHOI'O MHTEpECa; 5) yCHIeHHe NPeAnpoGUIbHON U IPOPIILHON MOI-
TOTOBKM Y4YalllUXCsi, HMX OpHEHTanus Ha npodeccud HHXKEHEpHO-
TEXHHYECKOTO Mpodrsi. AHANN3 U 0000IIeHHEe UMEIOIIETocs OTbITa pabo-
THI TIO3BOJIMJI BBIJICITUTH CIIEYIOIINE HAPABJICHNS HCIIOIB30BaHUS pOOOTOB
B mpernogaBannu pusuku: 1. PoOOT kak 00bekT m3ydeHus. M3yuenne puzu-
YEeCKUX MPUHIUIIOB pabOTHl AaTUYMKOB, JIBUraTelel M APYTHX CHCTEM KOH-
cTpykropa. 2. PoboT kak cpecTBO M3MEpEHHUsS B TPAAMIIMOHHOM SKCIEpH-
MeHTe. JlaTunkn 6a30BOro KOHCTPYKTOpA ¥ JIOTIOJHHUTENbHbBIE BH/bI AaTUH-
koB (Vernier, HiTechnic u np.) Hcrions3yroTes Kak H3MepHUTEIbHAS CUCTEMA
B (hM3MIECKOM IKCIIEpHMEHTe ¢ 00paboTKOM M QHKcanneil ero pe3yabTaToB
B Pa3IMYHBIX BUAax. 3. POOOT Kak cpeacTBO MOCTAHOBKU (PU3NIECKOTO IKC-
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nepuMenTa (poOOTH3MPOBAHHBIN IKCTIEpUMEHT). KoMIuiekcHOe HCIonb30-
BaHME JBUTATENICH, CHCTEM OIOBEIICHMS, JaTINKOB, POOOTOTEXHHUECKOTO
KOHCTPYKTOpa B JEMOHCTPAllMOHHOM W Ja0OPaTOPHOM 3KCIIEpUMEHTE. 4.
PoOoT Kak cpencTBo y4eOHOr0 MOAEINPOBAHUS M KOHCTpyHpoBaHus. [Ipu-
MEHCHHE oOpa3zoBaTenpHON POOOTOTEXHUKH B TIPOEKTHO-
HCCIIEI0BATEIbCKOW M KOHCTPYKTOPCKOW paboTe yJalinuxcsi: ® MCHOJIb30Ba-
HHUE UMEIOIINXCsl poOOTOB C IPYTMMHU CHCTEMaMH, ® CO3/IaHHE HOBOTO pO-
6ota, ® MosiepHU3anus poboTa (pa3paboTKa U MPOEKTUPOBAHUE HOBBIX JaT-
YUKOB M APYTHX CHCTEM pO0O0Ta, PACIIMPSIOIINX BO3MOXKHOCTH €T0 HC-
MIOJIb30BaHMS, B TOM YHCIEC B HOBBIX YCIOBHSX). MOXXHO BBIAEIHTH ClE-
JYIOIIUE IOJIOXKUTEIBHBIE CTOPOHBI HCIIOIB30BAaHHUSA JIIEMEHTOB pPOOOTO-
TEXHHKH Ha YPOKax, BKIJIIOYAIOIIMX AEMOHCTPALMOHHBIH (PU3NUECKUN DKC-
MEpUMEHT, a TaKkXke Ha JabopaTopHBIX 3aHATUAX 10 ¢usmke: 1. OOpabdoTKa
PE3yNIBTaTOB U3MEPEHUsI PU3MYECKUX BEIHMYHH MOXKET OBITh 3aIlpOrpaMMHU-
pOBaHa M NpOBEJCHA B aBTOMAaTHYECKOM DPEXHME IPU BBIIIOJIHEHUH MPO-
rpaMMBl.

Bo3moxHOCTH NpUMEHEHHsS POOOTOTEXHHYECKUX KOHCTPYKTOPOB B
y4eOHOM mIpolecce JOCTaTOYHO MIMPOKH M UX peanu3aius TpedyeT oT y4uu-
TeJIl METOAWYECKOW M TEeXHWYECKOM moarotoBku. COOTHOCS 3amadn
IIKOJIFHOTO 00pa30oBaHUS C IEPCIEKTUBAMH aBTOMATH3AIMHM M POOOTH3a-
IIMA COBPEMEHHOTO MPOW3BOJICTBA, HEOOXOANMO KOOPIHHUPOBATH YCHIIUS
00pa3oBaTeNbHBIX YUYPEKICHUH, MPOMBIIUICHHBIX TNPEINPHUITHH, BY30B,
OpraHoB yIpaBlicHHUs oOpa3zoBaHueM i 3GGEKTHBHOIO Pa3BUTUSA TECXHH-
YECKOTO MBILUICHHUS IIKOJbHUKOB, LEJICHANPABIEHHOTO Pa3BUTHUS CIIOCO0-
HOCTEH MHKEHEPHO-TEXHUYECKOTO HAMPABJICHUSL.

Jlutepartypa

1. AnexceeB A. I1. u ap. PoboTtoTexHuka: yuebnoe mocooun ajst 8-9
KJaccoB cpenHeid mkonbl./A. T1. Anekcees, A. H. borartsipes, B. A. Cepen-
ko. — M., IIpocsemenue. 2013. — 160c.

2. boromo6osa A. H. [MomymsipHo o poboTtotexuuke/ A. H. boromo-
6oBa, /1. A. Hukutuna, — Kues: Hayk. [Iymka, 2014. — 200c.

3. bexmogckast JI. I'. CamocTrosTenbHbINH (GU3NIECKAN SKCIIEPHMEHT B
COBPEMEHHOM THIIOBOM M IU(PPOBOM KaOMHETaX (QU3MKHU IPH PeaTU3aInN
denepanapHOr0 TOCyJapCTBEHHOTO 00pa3oBaTenbpHOro crannapra/ JI. I
Bbenmosckas // Yuurensckas rasera. He3aBucumoe negarornyeckoe usja-
uue, Ne 23 (10416) ot 5 utons 2012 1.
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TPUT'OHOMETPUUYCKUE YPABHEHUS C IAPAMETPOM

AHHOTanusi: B mocnenHue ToxBl B IIKONBHOW NMPAaKTHKE OOYyYIEeHUS
MaTeMaTUKH HaOJI01aeTCsl 3HaYNTEIbHOE MOBBIIICHNE UHTEPeca K 3a1a4aM
C mapameTpaMu. JTH 3aa4d (GOPMHUPYIOT LIMPOTY KPYro3opa M SBISIOTCS
MOIIHBIM CTUMYJIOM TO3HaBaTeIbHOIro uHTepeca. CyIecCTBEHHBIM B TaKUX
3a/ja4yax SABJSIETCS JENUKAaTHOCTh oOpaleHus ¢ napamerpoM. CrenyeT pac-
CMaTpHUBaTh BCE BO3MOXKHBIE 3HaUCHHUS MapaMmeTpa. BaxHa u 3ammck camoro
OTBETa, KOTOPBIN 3aKJII0YAETCsl B cOOpE MOJTYyYEHHBIX Pe3yIbTaTOB.

3agaya 1. OmnpenenuTs  KOJIMYECTBO  KOpPHEHW  ypaBHEHMS
COS X - CtgX — sin x = acos 2x ua [0; 27].

Pewenue. [IpeobpazoBbBacM JICBYIO 4acTh YpaBHEHUS:

COS X - ﬂ —sinX = acos2X - TOFJIa HNCXOJHOC YpaBHCHHUC MPUMET BUI:
Sin X

C0S 2X

- = acos2x
sin x

IMepeneceM Bce B JIEBYIO YaCTh M YMHOKHMM 00¢ 9acTh Ha Sin X = 0
€c0s2Xx —acos2xsinx =0.
Torma cos2x(1 — asin x) = 0. [Toiay4aem COBOKYITHOCTh YPABHEHHIA:

{cos 2x=0, {cos 2x=0,

. = .
1-asin x=0; asin x=1.

Pemas nepBoe ypaBHeHHe coBOKynHOCTH Ha [0; 27t] nonydaem
T 7N
X=—+4+-—,nNel’
4 2
VYuuThIBas OrpaHMYeHUs] IPUXOUM K HepaBeHcTBY 0 < 2n+1 < 8. Ot-
crona, -0,5<n<35.
CriemoBarensHo, ypaBaerue C0s2X = 0 Ha [0; 2] umeet 4 KOpHSL.
Pemmm BTOpOE ypaBHEHHE COBOKymHOCTH aSiNX =1. B atom ciydae
Heobxoanmo paceMoTtpeTh Tpu cinydast: 1) 0 < [a| <1; 2) |a| = 1; 3) |a| >1.

1)Ecmm 0 < Ja| <1, L >1 — peIICHUIl HeT.

3|
2)Ecnu |a| = 1, To Ha paccMaTpuBaeMOM OTpPEe3Ke ypaBHEHHE HMEET TOJIBKO OAUH
KOPEHB.
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3)Ecmu |a] >1, To ypaBHEHHE UMEET JIBA KOPHSI.

OTMeTHM, 4TO IIPU & = ++/2 KOPHH BTOPOT'O YPaBHEHUS COBOKYITHO-
CTH COZIEpIKaTCs Cpelv KOPHEH IepBOro ypaBHEHHSI.

Omeem: Eciu 0 < |a| <] wim a = ++/2, TO ypaBHEHHE UMEET YETHIPE
KOpHsi; eciu [a] = 1, To KopHelH — ATk, ecnu [a] >1 1 a # ++/2 , To KopHeit
— IIECTb.

3anava 2. HaiiguTe Bce 3HaueHus b, mpu KaI0M U3 KOTOPBIX ypaB-

sin x—b cos x 1
HEHHE =

i)

e
Pewenue. Ilpu 7 <X<

= " T -~ wMeeT XOTd OBl OJHO pelleHWe Ha OTpe3ke
sSin X+Cos X b+2

u b+ 20 ucxonnoe ypaBHeHue paBHo-

N3

CUJIbBHO YPaBHCHUIO
(b + 2)(sinx —bcos x) =sinX + COS X.

IIpeobpa3zoBeiBas, monaydaem ypaBuerue (b +1)sinx = (b + 1)2 COS X.

T T
Eciu b = —1 momy4yaeM TOXIECTBO, T.€ BCE 3HAYEHUS X € {,}

42
YIOBIETBOPSAIOT ypaBHenuto. IIpu b # 1 monyyaem sinx = (b +1)cosx .

e e
IIpu — < X< 5 ypaBHEHHE MOKHO 3amucath B Buze tgx =b +1

4

U, YYUTBIBAs, 4TO tgX > 1B yKa3aHHOM MMPOMEKYTKE, IPUXOJUM K HEPABEH-
ctBy b+1>1, otkyma b > 0.
Omgem:b=-1;b>0.

JlurepaTtypa
1. Topamreiin I1.1., [omounckuit B.B., Sxup M.M., Kucenepa JI.C.,
Hozmsx D.I'. «3agaun ¢ mapameTpamm». — 3-€ H31I., JOTIOJIHEHHOE U Iepe-

paborannoe — M.: Unekca, 2005. — 328 c..

2. EI'D. Maremaruka. [IpoduiibHbIi YpOBEHb : THUIIOBBIE SK3aMeHAaIH-
OHHBIE BapuaHThl / mof pen. WM. B. fmenko. — M. : M3narensctBo «Ha-
HOHAIBHOE 00pazoBanuey, 2016. — 144 c.
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MMOCTPOEHME KOIVIEKCHBIX, TYAJBHBIX U JIBOMHBIX
YUCEJ

Ceeenne K TpeM cucreMaM. MOXKET MOKa3aThCsl, YTO MBI HAIILIN
OECUMCIIEHHOE MHOKECTBO YHCIOBEIX CHUCTEM, MOCKOJIBKY B (Gopmyny (3)
BXOJIST JBa MPOM3BOJBHEIX JCHCTBUTENLHLIX uncia P u (. Ho 310 He
cosceM Tak. Celigac MbI YBUINM, YTO JIFO0Ass CUCTEMA CBOANTCS K OIHON K3
Tpex:

I).uncna a+bl,tme 12 =i? =—1 (KOMIUIEKCHBIE YHCIIA);
I1).uncna a+bl, e 12 =e? =1 (Tak Ha3BIBACMBIE 060UHbIC YUCTA),

2_ 2
I1).uncna a+bl, roe 1° =€° =0 (tak HasbIBaeMBIe Oyanbhble yucaa).
Ceenenne r000TO ciydas K OJHOMY W3 3THX TPEX OCYIIECTBIACTCS

cnenyromuM obpasom. M3 pasencta |2 = p+ql Berekaer 1°—ql =p

WJIn:
2 2
(.fﬂj —p+r T (4)
2 4
Bo3mokHBI Tpu ciayyas:
9’ 9’
1). p+ u OTPHIIATEILHOE YHUCIIO, T. €. ] +I =—k?, rnek —
HEKOTOPOE OTIMYHOE OT HyJIS JeHCTBHTENbHOE grcIio. Torma
2 2
1
-9 =k re [-93420] =1 ®)
2 2 k
OG6o3HaYMB YHCIIO, CTOsMIee B CKOOKax, uepe3 i, OymaeM HMETh:
i>=—1.TIpu stom | = 3 4 ki, Tak uTo mMoGoe umncio a+bl mMoxer 6biTh
2

3alKMCcaHo B BHIC a+ bl :a+b[%+kij:[a+gqj+bki; HWHa4Ye TOBO-

ps, unciio a-+bl momyckaer mpeacrasBnenue B Bume a’'+b'i, rae iZ=-1.

210 O3Ha4acT, 4To q)aKTI/I‘ICCKI/I MblI UMECM JI€JI0 C KOMIUICKCHBIMH 4YHCJIa-
MHU.
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2 2
). p+9- -nonoxurensroe wmeno, T. e. p+ I —k2 (k=0).
4 4

2
Torma BMecTo (5) momydnm (_i+_iJ —1. OOo3HaumB Ha 3TOT pa3
2

ancIo, cTosIee B ckoOKax, uepes e, Oynem umeth 2= 1. Takum oGpasom,
moboe uynciao a+bl Hamel cHCTeMBI JOIyCKaeT MpPEJCTAaBICHUE B BHAC
a’+b'e, Ho Temepp €°=1. 3aKOH YMHOXKEHHS TAKHX dYHCET OY-
zer(a’+b'e)(c’'+de)=(a’c'+b'd")+(a'd +b'c’)e.

2

Wrax, npu p + 9 50 MOJIy4aeM CHCTEMY JBOMHBIX YHCEI.
4

2
). p+q?=0_B 3TOM ciydae, 0o0o3HauuB depe3 gudcino | _ 9
2
oynem umeth € =0.
JIroboe yncno a-+bl Hamed cucreMbl MOXKET OBITH NEPENHCAaHO B
BUzIE

(a+gqj+bg, T.e. B Buzxe &+ Dbe.

3aKOH YMHOKEHHUS BBITJISIAT TaK: (a + 68) (c + &g) — a6+ (a& + 65) <
DTO-CcHCTEMA TyalbHbIX YHUCEL.

IMoaBenem urtor. MbI nmokasanu, 4to jJro0asi cucTemMa 4yucen a a+bi ¢
npaBuiamu aercTsuii (1), (3) pakTudeckn ecTh OHA U3 TPEX:

). KoMIUTeKCHBIe urcna a+bi, i°=—-1;

I). nBoitbIe yncaa a+be, g =1.

I11). nyanbHble uncna a+ be, e?=0

Jluteparypa MUCIOJIL30BATACH Ta JKE, YTO M B TIEPBOI CTAThE.
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OBIIEE PACHIMPEHUE MOJISA AENCTBUTEJBbHBIX YU CEJI

1. locranoBKa 3aaa4u. MTak, Mbl IOCTPOWIIM YUCIOBYIO CUCTEMY U3
BBIpXXCHUI BUJa @+ bl , onpenenus cioxkeHHe U YMHOKEHUE TaKUX BbIpa-
JKEHUH 10 (popMynam

z,+12, =(a+bl)+(c+dl)=(a+c)+(b+d)l, (1)
z,-7,=(a+bl)+(c+dl)=(ac—bd)+(ad +bc)l. 2)

UYro kacaercst popmyisl (1), TO OHa IpeACTAaBISETCS BIIOJIHE €CTECT-
BeHHOW. Hanporus, Bua ¢opmyisl (2) He BBI3BIBACT TAKOTO OIIYIICHHS.
IocMoTpuM, HeNb3s JH W3 AHAIOTMYHBIX BEIpaXeHHH a+bl momxyuurs
JOCTaTOYHO Pa3yMHYIO YHCJIOBYIO CUCTEMY, COXPAHUB IPABUIIO CIOKCHUS
(1), HO 3ameHUB (2) Kakum-1160 HOBbIM 3aKOHOM YMHOXeHHsA. Kak Mor Obl
BBITJISIIETH STOT HOBBIM 3aKOH? B 3HaunTEIbHON Mepe 3TO 3aBHCHT OT TOTO,
KaKMMH CBOMCTBAMU MBI XOTHM HAJEIUTh HOBOE YMHOXeHHE. CkaxeM,
OBLTO OBI HEJIETIO BBECTH €0 (POPMYIIOH

(a+bl)-(c+dl)=ac® +hdl,

n6o Toraa, Hanpumep, npu b =0, d =0 MbI moxy4usIM OBl JOBOJILHO

2
CTpaHHOE PaBEHCTBO a-C=ac".
2. YkaxeM Te TpeOOBaHHsI, KOTOpbIe MbI COOMpaeMCsl NPEIbSIBUTH K
HOBOMY YMHOXXEHHIO:
1-oe_TpeGoBanue. YMHOXEHHE NCUCTBHUTEIBHOTO YHCIAa A, pac-
CMaTPUBAEMOTO KaK 3JIEMEHT HOBOW UHCIIOBOW CHCTEMEI (k =A+0I ) , Ha

IIPOU3BOJILHOC YUCIIO Z = a+bl JAOJDKHO JaBaThb TOT K€ PE3YJbTaT, UTO U
B CJIy4a€ KOMIIJICKCHBIX YUCCII, T. €.

Az =(1+01)(a+bl)=2ra+2bl u 2A=(a+bl)(r+01)=ak+2bl.

B YaCTHOCTH, 3TO O3HAYaACT, 4YTO IJIA ,I[Cf[CTBHTCJ'ILHBIX YHCCJI HOBOC
YMHOXCHHUE JOJIKHO COBIIAAaTh C OOBIYHBIM:

(A+01)(n+01)=Apn+01 =2p.
[TockonbKy TO e caMoe BEpHO M B OTHOIIEHHH cioxeHus (m3 (1)
clenyeT (X+OI)+(u+OI):(X+u)+OI =AlL), TO TeM caMbIM JACHCTBU-
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TeJIbHBIC YUCIIAa BKJIIOYAIOTCA B HOBYIO YHCIIOBYIO CUCTEMY C MX €CTECTBEH-
HOW apnu(METHKOH.
2-e TpedoBanme. J[0DKHO BBITIOTHITHCS PaBEHCTBO

(%2,)-(nz,) = (M) (z:2,),

rie A u p— moOble JedcTBUTENbHbIE uwucia. Hampuwmep,
(21)(31) =612,
3-e TpedoBanme. Kak a1 mepBOro COMHOKHUTEIS, TaK U JJI1 BTOPOTO

JIOJDKHO BEITIOJTHSATHCS CBOMCTBO pactpeacIInTEIIbHOCTH, CBA3BIBAIOIICC
YMHOKEHHE CO CIIOKEHUEM!

2(2,+2)=22,+22, n (3,+2,)2,=22,+12,Z,.
Koneuno, 3tu TpeGoBaHus elie He MO3BOJIIOT HAIMUCATh +J10 KOHIIA
HOBBIH 3aKOH YMHOXCHHS, HO BCE K€ U3 HUX CIEAYeT MHOTOe. A HIMEHHO,

z,-z, =(a+bl)(c+dl)=a(c+dl)+(bl)(c+dl)=ac+adl +bcl +bdl>.
Teneps, 4ToOBI HAIIMCATD PE3yJILTAT, OCTACTCS TOJIBKO YKa3aTh, YEMY PaBHO
|2 TIpunss 12 =i =—1, npuxoauM K YMHOXKEHHIO KOMILICKCHBIX UHCEI.

Ho »sto — OTHIOAb HC CAMHCTBCHHAsA BO3MOXHOCTD. B TMPUHIUIIC
Be/lb HY)KHO JIMIIb, 4TOOBI npou3BeneHue | - | nmpunamiexano paccmarpu-
BaeMOil HaMH CHCTEMeE YHCell, T. €. ObuIo uucioM Buaa P+ql . 3agaB p u

(J , MBI OKOHYATECJIbHO YCTaHABJIMBACM BUJ 3aKOHA YMHOXXCHUS

(a+bl)(c+dl)=(ac+bdp)+(ad +bc-+bdag)l. 3)

IIpenmer HaIiero u3ydeHus, TaKuM odpasom, ompeaenmwics. Temnepsb
MOJKHO 3a0BITh O «HABOSIIUX» COOOPAKCHUAX, KOTOPhIC MPUBEIU HAC K
¢dopmysie (3), ¥ POCTO CKA3aTh, YTO PACCMAMPUBAEICIL CUCIMEMA HUCE
euoa a+bl ¢ zaxonom croocenus (1) u 3axonom ymnooscenus (3), tae p

n (— 71Ba (UKCHPOBAHHBIX AEHCTBUTEIBHBIX YHCIA (OMPEAEISIONINX

c000i, Tak CKazaTh, «apu(METUKY» JAHHOU CHCTEMBI YHCEN).
BrumaTensHO paccmoTpeB Gopmydy (3), MBI TOBOJBHO JIETKO YOEK-
JlaeMcsl, 9TO HOBOE YMHOXEHHUE 00J1a1aeT epeMeCTUTENbHBIM CBOHCTBOM

(lez = Z2 Zl) - JOBOJIBHO HCO)KI/II[aHHHﬁ pe3yibTar, €CJIn YyU4eCTh, YTO Cpe-
Ju Tpe60BaHHfI, NpEeABIABICHHBIX K YMHOXCHHUIO, TAKOT'O CBOMCTBA HE OBI-

110! BhimonmsieTcs 1 coueratensHoe cBoicTBO ((2,2,)2, =2,(2,2;)), xots

poBepka 3Toro (hakra TpedyeT HeCKOJIbKO Ooubiero TeprneHus. Mmeem
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=((ac+bdp)e+(ad +bc+bdq) fp)

o [(a+bi)(c+di)](e+ fi)=[(ac+bdp)+(ad +bc+bdq)i](e+ fi) =

ol _l\é \ | Ja +((ac+bdp) f +(ad +bc +bdg)e+(ad +bc+bda) fq)i,
b | } (a+bi)[(c+di)(e+ fi)]=(a-+bi)[ (ce+bfp)+(cf +de+dfq)i]=
O ‘ ‘: wt /. =(a(ce+dfp)+h(cf +de+dfg) p)
: ¥/ +(a(cf +de-+dfq) + b(ce +dfp) + b(cf +de+ dfq) q)

CpaBHHBasI pe3yIbTaThl 000MX BBEIUYUCIICHHUH, JIETKO YOSIUTHCS B MX TOXKIC-
CTBEHHOCTH (4TOOBI OOJIETYHUTH NMPOBEPKY, MBI MOTYSPKHYIH PaBHbBIC BBI-
paXXeHHs OXMHAKOBBIM YHCIIOM HPSMBIX JIUHHIT).

Jlutepartypa
3.AnekcanapoB  H.J. Ipynnvl. Jluneiinvlie aneedpwi. — bupck:
BOBI'Y, 2017. — 220 c.
4.. Pozendennn B.A. Hcmopus neesknudosou ceomempuu. — M.:

Hayxa, 1976.—329 c.
5. Kantop MN.JI., ConomoBHukoB A.C. ['MmepKoMIUIEKCHBIE YHCIA.
M.: Hayka, 1973. -14 c.
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CIIUPAJIb APXUMEJIA B TIPUPOJIE

Bce, uro mpmobperano kakyo-to (opmy, 00pa3zoBBIBaIOCH, POCIIO,
CTPEMMUIIOCH 3aHATh MECTO B IIPOCTPAHCTBE U COXPAHHUTh ceds. DTO CTpeM-
JICHWE HaXOJAWT OCYIIECTBJICHHE B OCHOBHOM B JIByX BapHaHTax — pPOCT
BBEPX WJIN PAacCTHJIAHUE I10 ITOBEPXHOCTH 3€MJIM M 3aKpyUHMBaHHE IO CIIH-
panu. Crivpaiy o4eHb pacIpoCTpaHEeHs! B MpHupojie. PakoBruHa 3akpyrieHa
no crimpanu. PopMa crmpaibHO 3aBUTOW PaKOBHHBI IPHUBJICKJIA BHUMaHUE
Apxumena (Benukuii MaTeMatuk u punocod apesueit ['perpn). OH u3yyan
Y BbIBEJ ypaBHEHHE crinpanu [4].

Puc.1.

IocTpoenue: JlenuM paguyc OKPY)KHOCTH M OKPYKHOCTH Ha OJIMHA-
KOBO€ YHCJIO paBHBIX uacted (Puc.l). 3aTeM mpoBOIMM JIy4d W3 IEHTpa
yepe3 TOYKM JEJEeHUs OKpY)XHOCTH. Ha mepBom iyde oTKiambBaeMo-
HO JIeTICHWE paJiyca, Ha BTOPOM JIyde OTKJIAJbIBacM JBa JICJICHUS paany-
cauT. a.[4]

ITar cnupanu: ITpu moBopote npsimoit UV 13 1r060T0 MOJI0KEHUST Ha
HEKOTOpBI yroia Ag Touka M cmemaercst Ha pacctosiaue Ap. Cmerenne
MM; npoucxoaut 3a oauH 06opoT mpsimoit UV, u Bceraa paBHO OHOMY H
TOMY K€ YUCITy. DTO YHCIIO Ha3bIBACTCS IIATOM CUpaIu Apxumena[2]
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ot:MM1

[lonspHOE ypaBHEHHE CIUPAIN Apngeaa: P 1)

a 2r
B 3TOM ypaBHEHUU MOKHO MEpPENTH OT 1Iara COUpanud Apxumena ax
napametpy crimpanu Apxumena K[2] a
2z

Toraa ypaBHeHHE CIUpaIK IPUMET BHIp— kg
Paccmotpum Bu3yanuzanuro ciupaist Apxumena B Es.

Crmpane ApxuMena MOXKeET OBITh onmpezesieHa Kak MPOeKIns KOHUYIe-
CKOW BHHTOBOW JIMHHUM Ha IUIOCKOCTh, NEPIEHAUKYSIPHYI0 €€ ocHu

1
X= Etcos(3t),

(puc..2).[1] BunroBas nuHus 1 B KOHHYECKOIl MOBEPXHOCTH
y 9y =—tsin(3t),
2
3
7=t
2
x=sinhucosv,
y=sinhusinv,
z=2sinhu.
[2]
1. Uzometpus 3. [Tnockocts XOZ
U "
LS )
g:v—-: ®
e

2. ITnockocts XOY 4. ITnockocts YOZ
Puc.2.
B nacrosiee Bpems crimpaiib ApXuMesa MUPOKO MPUMEHSETCS, U 0y-
JICT IPUMEHSITHCS B TEXHUKE U B apXHUTEKTypE.
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IPUMEHEHUE SJIEKTPOHHBIX YUYEBHBIX TIOCOBUH B
OBPA30OBATEJBHOM INPOIECCE

B Hacrosiee BpeMsi B COBpeMEHHOM 00pa30BaTEILHOM MIPOCTPAHCTBE
aKTUBHO HCIIONB3YIOTCSA pa3iNdHble HHYOPMAIIMOHHO - KOMMYHHKATHBHBIC
TEXHOJIOTHH, B YaCTHOCTH, SJICKTPOHHBIE yueOHbIe mocoous (D VII).

IIprumenerne DYII B 00pa3oBaTeNsHOM IPOIECCE pEIIaeT ONHY W3
OCHOBHBIX MPOOJIeM 00pa3oBaHus - MPOOJIEMY WHIUBUAYAIBLHOIO MOIX01a
B 00yUEHHH YYalIUXCsl, CTyI€HTOB BaKHO MOTYEPKHYTh, 4To DVII - 31O He
AJIEKTPOHHBIN BapUaHT KHUTH, IJi¢ BCS MH(GOPMAIKS C EYaTHOrO BapUaHTa
nepeBe/ieHa Ha DJIEKTPOHHBIA. DIIEKTPOHHOE yueOHOe Mmocodue - 3To Mpo-
TPaMMHO - METOJUYECKHI 00ydJarouIuii KOMIUIEKC, MpeaHa3HAYeHHbIN s
CaMOCTOSITENIFHOTO H3y4eHHs Y4eOHOro MaTepuaja IO OIpe/eleHHBIM
mucnuiuiHam [2], [3].

OCHOBHBIM TIPEUMYIIIECTBOM AJIEKTPOHHOTO y4eOHWKA SBISIETCS TO,
YTO OH TO3BOJIIET CAMOCTOSITENBHO BBIOMPATh TeMIT OOy4YeHHs, 00JamaeT
Oonpmeil WHPOPMATHBHOCTHIO W YJOOCTBOM HCIIONB30BAHHSA, IO3BOJISET
OCYILECTBIIATH ITOCTOSTHHOE OOHOBIICHHE HH()OPMAIHH TOCTATOYHO OBICTPO
n 6e3 0coOBIX 3aTpaT, 9TO HEBO3MOXKHO IPH HCIOJIB30BAHHH II€YaTHOTO
BapuanTa yueOuuka [1].

Hau6onee a¢¢hekTUBHBIMU B y4eOHOM MPOIIECCE SBISIFOTCS DIEKTPOH-
HBIE y4eOHHUKH, T/Ie MPEIYCMOTPEHO HE TOJBKO M3yUEHHE TEOPETHIECKOTO
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MaTepuana, Ho ¥ mpoepka 3YH. CrpykTypa Takux y4eOHHKOB HMEET
Bu:[3]

DVITI
v , il
Paznen 1 Pazgen 2 Pasnen 3

vy v

oz 04
H o o4
o T e
o o [
o o

® 2 o 4
H o o
® oz o4
H o o 4

OTMeTnM, YTO HaMHU pa3padaThIBaeTCs JIIEKTPOHHOE ydeOHOoe mocobue,
KOTOpOE B HACTOSIIMHA MOMEHT HaXOIUTCS B CTaIuu AOpaOOTKU. J{aHHBIH
YUEOHUK CONEPXKHUT pasaeibl AudHepeHIIHaIbHON TeOMETPHH, a UMEHHO,
BOIPOCHI, Kacaroluecs: TeMbl «Teopust moBepxHocTe» (puc.1).

YueGuan peowaIngsen 408 SIHONOMIENUR NOTOINIBTIETR ¢ DINORHHML NONATISAWY, CERATWHEWU ¢ daymepusivy
MOSCPINOCIAML, 08 MIUCAT STONOMANMI ¢ WATIPURAOW Aaxwume Kvonry “Hosams, subls unomsayime mavens
HOBUZOMU, POCDONUNENRYN TS,

"

Puc 1. DiexTpoHHOoe yueGHoe nocodoue « TpaHcueHIeHTHbIe MOBEePXHO-
CTH B TPEXMEPHOM eBKJIHI0BOM NMPOCTPAHCTBE»

KpoMe m3y4eHHUs TEOpeTHYECKOrO MaTepualia, JJICKTPOHHOE yueOHOoe
mocobue mpeanogaraeT KOHTPOJIb 3HAHUH W yMeHuil ywamuxcsi. KonTpons
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3HAHWHA MU YMEHHUH BKIIIOYaeT B ce0s1 OaHK TECTOB M PacUeTHO - rpaduIecKue
pa6otsr (PI'P).
IIprmvenerne DYII mo3BOISIOT 000TaTUTE Kypc OOyYeHHS, IenaeT
ero 0oJee HHTEPECHBIM M PUBJICKATEIBLHBIM JUIS YYALIUXCS M CTYACHTOB.
Jlutepartypa

1. 3umuna O. B. [leuaTHple U 3JIeKTPOHHBIE y4eOHBIC M3JAHHUSA B CO-
BPEMEHHOM BBICIIEM OOpa30BaHHU: TEOPHUS, METOJMKA, NMpakTHKa. — M.:
W3n-so MDU, 2003

2. TpeOoBaHUs K DJIEKTPOHHBIM Y4eOHBIM mocoOusM — Paspabotka
JJIEKTPOHHOTO IocoOus [DNeKTpoHHBIH pecypc]. — Pexum nocryma:
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a-kelektronnym-ucebnym-posobiam (mara o6pamenus: 18.12.2016).

3. Pobept 1. B. CoBpeMmeHHBIC HHPOPMALIMOHHBIE TEXHOJIOTHH B 00-
pasosanun./ U. B. Pobept— M.: IlIkomna-IIpecc, 2007.

CaubiToBa E.A.
I'BIIOY KymraapeHKOBCKHA MHOTOTIPOGIIBHBIN podeccHoHATBHBIN
KOJUIE/IK, TIPEToiaBaTeNb HHYOPMATHKH.

MEPBASI CTYIIEHb HAYYHOM JEATEJBHOCTH

Annorauusi: Obcysxcoaemcsi npobrema 3(PGekmuenoco KIHOYEeHUs
obyuarowuxcs 8 npoekmuyro desmenvHocms. OO0CHO8bI8AEMCsl HE0OX00U-
MOCHb €20 NPUMEHEHUS. 8 COBPEMEHHOM NPOPECCUOHATLHOM 0OPA308AHUIL.

KutoueBble ciioBa: npoexm, memood npoexmos, npoeKmHuasn 0esimeib-
HOCMb 00YHaAIOWUXCA, UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIE THEXHONIO2UU,
npogheccuonanvroe obpazosanue.

B coBpeMeHHOM Mupe, B X0J€ MEXKIYHAPOAHOTO IBIIKEHUS HOBOTO
nokonerust «World Skills Russia», B cpenneM mpodeccronaibHoM 06pa3o-
BaHMM, BO MHOTHMX KOMIIETEHIMSX IPHCYTCTBYeT HarpasieHue «Merton
MIPOEKTOBY», YTO TOBOPUT O €r0 3HAYNMOCTH M aKTYaJIbHOCTH.

B Hacrosmiee Bpemsi pacnpocTpaHseTcs Hay4YHO-HCCIIEI0BaTEIbCKOe
HarpaBjeHue, kak «Mertox npoekToB». Bot u st B cBoel nmpodeccronans-
HOHM JIeSTeNIbHOCTH HCIIOJIB3YI0 €r0 KaK METOJ| CTUMYJISIIUM M PacKPBITHS
TBOPUYECKHUX CIIOCOOHOCTEl OOydaromuxcst Ha ypokax HH(popMaTHKH. B
Xoze M3y4deHus JuciuIuinH: «OCHOBBI MporpamMmupoBanusy, «udopma-
tka 1 UKT», «H(bOpMaOHHBIE TEXHOJIOTHIY 00ydJaromnecs Crennaib-
HocTu «IIporpaMMupoBaHHe B KOMIIBIOTEPHBIX CHCTEMAax» CPEIAHEro Mpo-
(heccHoHaNBbHOTO 3BEHA BBIMOJHSIOT MIPOSKTHYIO JESITENLHOCTh B TEUSHHE
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HECKOJIBKUX ypOKaX, U3ydas TaKHe SI3bIKM IMPOrpaMMHUpOBaHus, kKak Kymup,
Pascal ABC, Delphi.

Paborta Ham mpoekToM Mmo3BoOJsieT 00ydJaromuMCs IeiicTBOBAThH CaMo-
CTOSITENBHO, YIHUT yuuThes. [Ipu pabore Ham mpoekTamu y 00ydaromuxcs
(hopMHUpYIOTCS HAaBBIKA CaMOCTOSTEIbHON pabOThl, HAaBBIKK pabOTHl B
rpymmne, yMeHHs paboTaTh C Pa3sIMIHBIMH HCTOYHHKAMH HH(OPMALUH.
Taroke 11 GOPMUPOBAHUS LENOCTHON KapTHHBI MHpa HEOOXOAMMa WHTE-
rpanys 3HaHuWi, a, cleJ0BaTeIbHO, HHTETpUpOBaHHOE o0yueHune. Hanbomnee
yIQuHOW TPH MPOEKTHOH paboTe SBJISIETCS MHTErpanys paslinuHbIX Mpef-
MeToB (MH(OpMaTHKa U MaTeMaTuiecKas JIOTHKa, HHPOPMaTHKa U MaTeMa-
tuka, nHpopmarrka u UKT, undopmaruka n ¢pusuka u apyrue).

MeTo/1 NPOEKTOB — 3TO CIOCO0 JAOCTHKEHHMS JTUIAKTHIECKOW LeNn de-
pe3 aeTaibHyI0 pa3paboTKy MpoOIeMbl (TEXHOJIOTHIO), KOTopas JO0DKHA
3aBEPIINTHCS BIIOJHE PEAIBHBIM, OCS3aEMBIM ITPAKTHUECKUM PE3YJIBTATOM,
oopMIICHHBIM TEM WJIM MHBIM 00pa3oM. B OcHOBY MeTozma HmpoOEKTOB Mo-
JIOKEHBI WIesl, COCTABIIAIONIAsl CyTh MOHSTHS «IIPOEKT», €0 IparMaTHde-
CKasl HaIllpaBJIEHHOCTh Ha PE3YJIbTAT, KOTOPBII MOXKHO TOJYYHTh HPHU pe-
IIEHUH TOW WM WHOM MPAKTHYECKH MM TEOPETHYECKH 3HaYMMOH mpoOie-
MBI. DTOT Pe3yJabTaT MOXKHO YBUIETh, OCMBICIUTD, IPUMEHUTH B PEabHON
MPAKTUYECKOU JIEATETbHOCTH.

B xoze caMocTosATEIbHON ACATENBHOCTH, B TIpoLiecce paboThl Hall IPO-
€KTOM IpernojaBarenb Oojiee INPHUCTAJIbHO BBIABIAET OOydYarommxcs,
CKJIOHHBIX K CAMOCTOSTEIIbHOW HAY4HOM paboTe.

WHadopmannoHHbIe TEXHOIOTHUH TOBHIMIAIOT MTO3HABATENBHYIO aKTHB-
HOCTh OOydaromuxcs, d(pQGEeKTHBHOE yYCBOCHHE YYEOHOTO Marepwaia, yr-
nmyOneHne ypoBHSI HOHHUMAHMS, YTO, HECOMHEHHO, PUBOJIUT K ITOBBIIICHUIO
s exTuBHOCTH 00yueHHs. Vcroap30BaHne METOAa MPOEKTOB CIOCOOCTBY-
er QopmupoBaHHI0 NPO(YECCHOHATFHO KOMIICTEHTHOTO, KOHKYPEHTOCIO-
COOHOTO BBIITYCKHHKA.

Jlureparypa
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cype] - Pexxum mocrymna: URL: http:/festival. 1 september.ru/articles/573668/
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60-TETUE HAYAJIA KOCMHAYECKOM SPbI

4 oxtsi0ps 2017 Toma yemoBeYECTBO OTMETHT 3HAMEHATEIhHOE COOBI-
THE — OHO BCTYMWJIO B KOCMHMUeCKylo 3py. Ho 3ToMy npenmecTsoBana yB-
JiexaTeabHas UCTOPUS POXKICHUS U pa3BUTHS UAEH I0JIeTa B KOCMOC.

[TpuHATO CUUTATH, YTO NEPBBIH JIETATEIBHBIN aIllapar ¢ PeakTHBHBIMHU
JBUTATEJSIMH OB MpesyioxkeH HapogoBoibleMm H. M. Kubanpumuem (1853-
1881) B 1881 1. H. 1. Knbanpuny BeIOalOMIMIACS HHKEHEP-XHUMUK, CIIeHa-
JIMCT TI0 BHYTPEHHEH 0aJUTMCTUKE TOPOXOB, OBUT KPYIHBIM 3HATOKOM HM3T0-
TOBJICHUSI M WCIIOJIBb30BAHMS B3PHIBYATHIX BemiecTB. OmHAKO y HEro OBLIO
HEMaJo npeaecTBeHHUKOB. Cpenu Hux MoxHO Ha3BaTh H. M. CokoBHMHa
(1811-1894), co3maBiiero IpoOEKT pEaKTHBHOIO JICTATEIBHOTO almapara B
60-x rr. XIX B. Boigaromieecst MECTO B TEOPSTHYECKOM H3YUCHHH BO3MOXK-
HOCTEH  paKkeTHON  TEXHMKHM  3aHUMAIOT  POCCHICKHE  Y4YCHBIC
W.B.Memepckuit (1859-1935) u K.D.I{uosakosckuii (1857-1935). Ecim
N.B.MemepckoMy yAaloch pemIuTh 3aJady JWHAMHUKU TeJ NEepeMEHHOM
MAacchl - OCHOBBI PeakTUBHOTO ABMXeHHUdA, To K.O.IlnonkoBckuil momyqmn
T.H. popmyny L{MONKOBCKOTO 0 MakCHMMaJIbHO BO3MOYKHOM CKOPOCTHU pakKe-
ThI, HA OCHOBE KOTOPOM IMpHIIEN K M€ MHOTOCTYIEHYAThIii KOCMOHABTH-
ku. Hagano mpaktudeckux paboT HaJ CO3AaHUEM PEAKTUBHBIX JBUTaTeNeit
CBSA3aHO C UMEHEM JIpyroro poccuickoro ydyenoro-npakruka @®.A.llannep
(1887-1933). B 1921 r. lanzaep mpeacTaBisieT CBOU MPOEKT MEXILUIAHETHO-
ro KopaOis-asporraHa, a B 1933 T. TOCTPOWI M WCIBITAN CBOM HEpBBIN
JKPA. K 1932 r., mezanonro mo cmeptu, @.A.llannep omyOimkoBan cBoi
TPYA, BOLIECAIIHNA B 30JI0TOH (DOH]] COUYMHEHHUI O PAKETHOU TEXHHKE.

OCHOBOIIOJIOXKHUKOM K€ MpakTuueckoil kocMoHaBTHKUM B CCCP cran
C.I1.Koposes (1907-1966). 17 aBrycra 1933 roma uMm ObLI OCYLIECTBIICH
nepBbIi yraunblil myck paketsl [YIP/]. B 1936-39 roxasr Koponéry ynanocs
pa3paboTaTh MPOEKT U JOBECTH 0 UCIBITAHUN yIpaB-
JsieMble KPBLIaThle PAaKeThl M PAKEeTOIUIaH C PaKeTHBIM
JIBUTATEIIEM.

ITon pykxoBomctBom C.I1.KoponeBa 4 okTsa0ps
1957 rona BepBble B MCTOPHU OBII OCYILECTBIIEH 3a-
nyck nepBoro MC3 maccoii okosno 83 kr. 9to ObLT py-
0ex B MCTOpUH uesioBedecTBa. VIMeBIIMI TEXHUUECKHH 3afe] U OIBIT pa-
KeTHBIX HccnenoBaHnii no3sonua Ceprero KoponéBy co3nmare 3 HOsOps
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1957 romy 3amycTHTh BTOPOH CITyTHHK C cobakoif Jlaiikoit Ha GopTy. DTOT
9KCHEPUMEHT [I0Ka3all, YTO [UINTENbHAasi HEBECOMOCTh HE CMEpTeNlbHA IS
KUBBIX cymiecTB. ClielyeT OTMETHTD, YTO aMepHUKaHIaM YaJI0Ch 3aIlyCTUTh
CBOM CIIyTHHK Maccoi okono 13 kr tomsko 31 saBaps 1958 rona.

PeanbHOCTBIO CTAHOBWIICS TIOJIET YEJI0OBEKa B KOCMOC M OH OBLI OCYIIle-
ctBiaeH 12 ampens 1961 roma ¢ kocmonpoma batikonyp. MMeHHO TOTma
kxocMmoHaBT IaHeTsl Nel FO.A.T'arapun ckasan cBoe serengapHoe «lloexa-
qu!». OH cTal TEpBBIM B HCTOPUM YEJIOBEKOM, COBEPILMBIIUM TOJET
B KOCMOC Ha Kopabie «Boctox-1», mponoimkurensHocThi0 108 MUHYT.

Kenmunbi-kocMoHaBTEL Nel 1 No2 Takike SIBISIIOTCS IPEACTABUTEIISIMU
Hamelt ctpanbl: B.B.TepemkoBa u C.E.Casunkas. J[Baxner I'epoit CCCP
C.E.CaBuukast — mepBasi U3 >KEHIIMH COBEpILINIA BBIXOJ B OTKPBITHIH KOC-
Moc (1984 r.), rae mpoOsuta 3 waca 35 munyT. Eme 2 poccuiickue >keHIIH-
HBI TOOBIBaNK B KocMoce — 3To Enena Konnakosa (yiBa mostera 1994 n 1997
rr.) u Enena Ceposa (2014 1.). [lepBas ameprkaHcKas aCTPOHABT M TPEThS
u3 KeHIIUH KocMoHaBToB Caiutu Paiin noserena B kocmoc 18 urons 1983 r.
B cocTaBe skunaxa u3 5 wienoB artna «Hemnenmxep CTC-7».
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Iepguvlii cazapunckuil ompsao KOCMOHAGMOE

K HacTosmeMy BpeMeHa B KOCMOCE TTOOBIBAIIU FUTH MPOJIODKAIOT MOJIET
0K0J10 550 KOCMOHABTOB U ACTPOHABTOB, U3 HUX 60 KEHIMH.

124



Xouercs  NPUBECTH  HEKOTOPYIO
(opmario 0 MPEACTABUTENAX W3 HaleH
Pecniyommukn BamkopToctan B oTpsiie co-
BETCKHX W POCCHHCKHX KOCMOHABTOB,
KOTOpBIE 110 TEM WM MHBIM IIPUYMHAM HE
CMOTJIH OCYHIECTBHTH CBOIO MEUTY — IIO-
jeTeTh B kocMoc. OTo Mapc 3akupoBud
Paguxos (1933-2000, orer 3akup Axme-
TOBHY POAOM M3 JepeBHU bassut Mus-
kuHCKOrO paiiona BamrACCP), xoTopsrit
ObUT B cocTaBe NEPBOrO TrarapuHCKOTO
oTpaja KOCMOHaBTOB W3 20 4JICHOB, U
VYpan Hasunouu CyntaHoB (pommics

18.11.1948 rona B c. Hukudaporo Aubiices-
ckoro paiiona baimACCP), koTopsIit TOTOBUII-
cs K MoJieTy Ha Kopalisix «bypan» B pamkax
KOCMHUYECKOH MPOrpaMMbl COBETCKOM MHOTOPa30BOM TPaHCIOPTHOM KoOC-
MHUYeCcKoM cuctembl OHeprus - bypan. Kak um3BectHo B mae 1993 ro-
Jla porpamMma Obuta 3akpeITa. s Hac OupsiH oTMeTHM, 9To Y.CynraHoBa
MOXXEM CUMTATh U CBOMM 3€MIISIKOM — OH B CBOE€ BpeMs XKW B I'. bupcke u
yuuJiIcsl B cpefHei mkone Ned, oH 4acTo NpUe3)KaeT B HAL TOPOL.

VYpan Cynmanos

CyaeiimanoBa duabmupa H., Faraysinna 3.1.
b® baml'V, r. bupck, Pb

Lvisa96@mail.ru

NCIIOJIB30BAHUE CUCTEMHO-JAEATEJIBHOCTHOI'O
HOAXOJA HA YPOKAX MATEMATUKHN

AHHoTanusi: B pabore paccMOTpeHbI TEOpEeTHYECKHE OCHOBBI CHC-
TEeMHO-AEATEIbHOCTHOTO 0J1X0/Ia B 00pa30BaHNM, a TAKXKe ee Pa3BUTHE B
NEeNaroruke U MNCUXOJIOTUH.

B ocHOBe cucmemno-desmenvnocmno2o TOAXOAA JIEKUT TPHHIUIL
pa3BuBaromero oOydeHus, KOTOpblid copmymupoBaH JI.C.BeroTckmm.
Benukuit yu€HbI cunTad, 4TO JETH CIIOCOOHBI HE NPOCTO ITOBTOPSTH 32
yduTeNneM 3ay4eHHBIH YpOK, OHHM CHOCOOHBI Ha Oombinee. JleTH IOIKHBI
MBICJIUTh Ha TIEPCIEKTHUBY, O0y4eHHE NOJDKHO «OPHEHTHPOBATHCS HE Ha
BUEPAIIHUI, @ HA 3aBTPALLHUM JIeHb AETCKOro pasButus». B cratee «IIpo-
OmemMbl 00y4eHHS W YMCTBEHHOTO Pa3BHTHS B MIKOJIBHOM Bo3pactey, JI.C
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BrIroTcKHii N37105KMII OCHOBHBIE TEOPHH COOTHOIIEHUSI O0yUEHUST M pa3BH-
THA, CHOPMYIUPOBAJ THIIOTE3Y O XapaKTepe 3TOro OTHOIICHHUs. biaromaps
HCCIIEIOBATCIbCKIM ~ YCHIIUSAM ~ HAayYHO-TIPAKTHYECKOTO  KOJUICKTHBA
J.b.Oneronnna, B.B./laBrioBa 3Ta Teopus mpeBpaTHiIach B Pa3BEPHYTYIO
TEOPHIO PAa3BUBAIOIIETO OOYICHUSI.

Cucmemnulii n00X00 — 3TO YHUBEPCATBHBIM HHCTPYMEHT TI03HABATEIh-
HOW NIEATCIPHOCTH: KaK CHCTEMa MOXET OBITh PACCMOTPEHO JI00O0E SBIIC-
HUE, XOTS, Pa3yMEeTCsl, He BCAKUN OOBCKT HAYYHOTO aHAIIM3a B ATOM HYXK-
naercsi. CHCTEMHBIN TOAXO] BBICTYIIACT KaK CPEACTBO (DOPMUPOBAHUS Iie-
JIOCTHOTO MHUPOBO33PEHHUS, B KOTOPOM UEJIOBEK UYBCTBYET HEpPa3phIBHYIO
CBSI3b CO BCEM OKPY KAIOIIIUM MUPOM.

B 1920—1930 rr. C.JI. Pyounmreiin u A.H. JleoHTbeB HE3aBHCHMO
JIPYyT OT Jpyra pa3palOaThIBaId TCOPHIO JEATCIHHOCTH, ONMUPAsICh HA TPY-
meiJI. C. Boirorckoro. Teopusi desimenbHocmu— CUCTEMAa METOJIOJIOTHYE-
CKMX H TEOPETHUYCCKUX IPHHIUIIOB HM3YYCHHS MCUXUYCCKUX (PEHOMECHOB.
OCHOBHBIM TPEIMETOM HCCICAOBAHNS TPHU3HACTCSA ACATEIBLHOCTD, OIO-
CpeJICTBYIONIAs BCE NMCUXUICCKUE TpoIiecchl. JlaHHbIN moaxom Hadar (op-
MHpPOBATbCsl B OTe4eCTBEHHOH rcuxosioruu B 20-e rr. XX B. B 1930-e rT.
OBLTO TIPEAJIOKCHO JBE TPAKTOBKHU JICSITEIBHOCTHOTO MOAXO0JAa B MCHXOJIO-
run: C. JI. PyOuHiuTeliHa, KOTOPBIA CHOPMYIHPOBaAN IPHHIMII €IUHCTBA
cozHaHusl U aearenbHocTd; U A. H. JleoHTheBa, KOTOPBIH, COBMECTHO C
JpPYTUMU TPEICTaBUTEIIMUXAPbKOBCKON TMCUXOJIOTHYECKON MIKOJIBI, pa3-
paboran mpobiieMy OOIIHOCTH CTPOCHHUS BHEINHEH M BHYTPEHHEH IeATeNb-
HOCTH. [IesITeTpbHOCTh — 3TO COBOKYITHOCTH JCHCTBWIA, HAIPaBICHHBIX Ha
JOCTIDKEHHE Tiereit (o PyOuHmTeHYy ).

TToHsTHE CHCTEMHO-AEATEILHOCTHOTO MOAX0Ma OBUIO BBEAEHO B 1985
rony, Ho ew€ B 1926 roay JI.C. Brirorckuii B cBoeit kuure «llegaroruye-
CKasl TICHXOJIOTHSD).

B Hame BpeMsl CHCTEMHO-ICSTEIIbHOCTHBIN TOXO0/ MOJIOKEH B OCHO-
By paspaborku Konuenimn denepanbHbIX rocyqapcTBEHHBIX 00pa3oBa-
TENbHBIX CTAHAAPTOB BTOPOTO MOKOJECHUS, MPUOPUTETHHIM HaMpaBiIeHHEM
KOTOPBIX SIBJISIETCSI «peaju3alusl pPa3BUBAIOIIETO TMOTEHIMANa OOIIero
cpenHero oOpa3oBaHUs, (OPMHPOBAHHE YHHBEPCAJIBHBIX yUEOHBIX JEHCT-
BHI, 00ECIICUNBAIOIINX [IKOJbHIUKAM YMEHHE YYHUTHCS, CIIOCOOHOCTh K ca-
MOPAa3BUTHIO U CaMOCOBEPIIEHCTBOBaHMIO». BCE 3TO mocTturaercst ydaniu-
MHUCS MYTEM CO3HATENBHOIO, AKTUBHOTO OCBOEHHUS COLMAILHOTO OIIBITA.
[Ipu 5TOM 3HaHUS, YMEHUS U HaBBIKM PacCMaTpPUBAIOTCS KaK MPOU3BOIHBIE
OT COOTBETCTBYIOIIUX BHUJIOB IICJICHANPABICHHBIX NCHCTBHUNA, OHU (POpPMU-
PYIOTCSI, IPUMEHSIOTCSI U COXPAHSIOTCA B TECHOM CBSI3U C aKTUBHBIMH J€H-
CTBUSIMU CaMUX YYalTUXCA.

126


https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25D0%2592%25D1%258B%25D0%25B3%25D0%25BE%25D1%2582%25D1%2581%25D0%25BA%25D0%25B8%25D0%25B9,_%25D0%259B%25D0%25B5%25D0%25B2_%25D0%25A1%25D0%25B5%25D0%25BC%25D1%2591%25D0%25BD%25D0%25BE%25D0%25B2%25D0%25B8%25D1%2587&sa=D&ust=1476828628103000&usg=AFQjCNGMFYHRzUNhkZmGzbDH2BKbrFj4CA
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25D0%25A5%25D0%25B0%25D1%2580%25D1%258C%25D0%25BA%25D0%25BE%25D0%25B2%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F_%25D0%25BF%25D1%2581%25D0%25B8%25D1%2585%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F_%25D1%2588%25D0%25BA%25D0%25BE%25D0%25BB%25D0%25B0&sa=D&ust=1476828628106000&usg=AFQjCNGy5vhgjq5DsgefIj1VUqro1msN4g

Kypc mateMaTHKH B cHCTeMe pa3BUBAIOIIEr0 OOYUYCHHS MOCTPOCH Ha
OCHOBAX, MPHUHIIMIHAIGHO OTIMYAIOMINXCS OT CYIISCTBYIOUIMX paHee B
npaktuke. OH CTaBUT IENbI0 «(pOPMHUPOBAHUE y IIKOJIBHUKOB MPEIIIOCH-
JIOK TEOPETHYECKOTO MBIIIICHNUS (aHamn3a, TUTAHUPOBAHHS, PERIICKCUH),
MIOSTOMY OH OPHEHTHUPOBAH TIABHBEIM 00pa3oM Ha (GOPMHPOBAHUE HAYTHBIX
(MaTeMaTHYeCKNX) MOHATHI, a HE TOJNBKO Ha BBIPAOOTKY MPAKTHIECKHUX
3HAHUM U YMEHUW».

TakuMoOpa3zoM, CHCTEMHO-AEATEIbHOCTHBIMIIONX0I— METOJ0JI0THYe-
CKasi OCHOBa CTaHIapTOB 0OIIero oOpa3oBaHUsI HOBOTO IokosieHHs. CHc-
TEMHO-AESATeJIbHOCTHBIM MOAX0/] HallelIeH Ha pa3BUTHE JIMYHOCTH, Ha (op-
MHPOBaHHE IPaXKIaHCKOW UIeHTHIHOCTH. O0yUeHHe JOKHO OBITh OpraHu-
30BaHO TaK, YTOOBI [IEJIEHANIPAaBICHHO BECTH 32 cOOO pa3BUTHE.
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ABTOMOP®U3MbI KOMIIIEKCHBIX U JIBOMHBIX YMCE.J

AHHoTanusi. B pabore paccMOTpeHBbI KBaJpaTHYHbIE paCHIUPEHHE
MHOXKECTBA JICHCTBUTENLHBIX YHUCE HA MHOXECTBO KOMIUICKCHBIX U JIBOW-
HBIX YHCEJI, a TAK)KE HallIeHbI aBTOMOP(U3MBI 3THX anreop.

HasBanue «unumsie uucna» BBen B 1637 romy dhpaHiy3ckuii Matema-
K ¥ punocodp P. Jlexapr (1596 — 1650), a 8 1777 rogy oauH U3 KpyI-
nHeiimmx matematukoB XVIII Beka JI. Diinep (1707 — 1783) mpenmoxun
HCIIOJIB30BaTh MEPBYIO OYKBY ()paHIy3CKOrO CJIOBa imaginaire (MHHMBIN)
It 0003HAYEHNST MHMMOW €IMHHUIBEI. DTOT CHMBOJI BOIIEI BO BCEOOIEe
ynorpebnenne Onmarogaps K. Tayccy (1777 — 1855). Tepmun «komniexc-
Hule yucaay Taxxke Obut BBeAeH K. ['ayccom B 1831 romy.
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ITone € xoMIIEKCHBIX YHUCEN SBISETCS YHUTAIbHOM, KOMMYTaTHBHOM,
acCcoOIMaTUBHON anreOpoil ¢ geneHmeM. basuc 3Toit anreOpsl cocTouTt 3

e =Le, =i (i’=-1).

Kaknoe KoMILIeKCHOE YHCJIO0 X = Xy + Xli HMECT COIIPSKCHHOC
KOMIUIEKCHOE YHMCIIO X = X, —X,i 4 B noue ¢ BBIIONHSIOTCS CIE/LyIO-
e PaBEHCTBA X-Yy = Y- X, |x|2 =x-X=x2+x2, |x-y|=|x-]y]. Heor-
pHIa-TENIbHOE JISHCTBUTENBHOE YHCIIO |X| Ha3bIBACTCA MOOYIEM KOMILTEKC-
Horo uncia X u |X| =0 Torsa u TonBKO TOrMA, KOrMa X = 0. Kawmoe kom-

X _ X
X N

JIBoiiHbIe Yricia OBLTH BBEACHBI aHTIUHCKUM reoMerpoMm B. Kimd-
¢dopmom (1845-1879). OcHOBHBIC IPUMECHEHUS TBOMHBIX YHCEN OTHOCATCS
K HeeBKIIMJ0BOH reoMeTpun JIobageBCcKoro.

Anrebpa ¢ Oasucom e =le, =e (e’ =+1) HaseBaercs anrebpoii

wiekcHoe yncio X # 0 umeer oOpatHoe uucino y ! —

JIBOMHBIX uHMcen W obo3nauaercs #(e). Kaxmoe aBOWHOE YHCIO
X=X,+X€ HMEET CONpPAKEHHOE JBOiHOE uHCIO X =X, —Xe€.B
anredpe (e) BBITIOJIHAKOTCS CIENYIOIINE paBeHCTBA
__ 2 , -
X-y= Y'Xa|X' y|=|x|-|y|, N(x) =|X| =X-X=X.—X . Iosromy Mo-
AYJib |X| HBOﬁHOFO quciia MOXET 6])ITI) BCIIICCTBCHHBIM HJIKM YHUCTO MHUMBIM
yucaoM Wik paBHeM 0 s X # 0. JIBOWHOE YMCIIO X ¢ HEHYJIEBBIM MOJLY-
JIEM UMEET 00paTHOE YUCII0 ¥t = X __ X

2
X" N(X)

Konvyesou asmomopgpusm onpenensercs kak ouekumst f (X) xomnpua

Ha ce0s, YIOBIETBOPAIOLIA ABYM YCIOBHAM:

f(x+y)=f(x)+f(y), 1)
f(xy) =109 F(y). )

TEOPEMA 1. Henpepuignviii Koavbyegol agmomoppusm nos
& KOMNIEKCHBIX Yucen unu anzebpvl 0sotinvix uucenr R(€) umeem 6uo

f(X) =X wm f(x)=Xx.
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B cayuae moisi ¢ KOMIUIEKCHBIX YHCEN, NpUMEHssI ycioBue (2) K
o0enM gacTsM paBEeHCTBA i=-1, MTOJYYHM, 9TO f(i)2 =—1 u, ciemoBa-
temsro, f (i) =i

B cnyuae anre6por %(€), npumMensist ycioBue (2) K 00eUM 9acTsM pa-
BeHCTBA €7 = +1, nomyunm, urto f(e)’=+1 wu, cuenoBatenbHoO,

f(e)=%1 wm =*e. Tax xax f(x) pasno *1 Tomeko B ciydae
x==1, f(e) =+e.
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JIA®PEPEHIIMAIIMPOBAHHBIN MOJAXO0/ B OBYUEHUM
MATEMATHUKE

AnHotanus. B pabore paccmarpuBawTtcs Buabl auddepennua-
U 00y4YeHHsI, METOTHKA OPraHW3ANHA U3YYeHUsS MAaTePHaJia ¢ YIeTOM
auddepeHIMPOBAHHOIO MOAX0A.

Mon oughpepenyuayueii NMOHUMAIOT TaKyl0 CHUCTEMY OOyuYEHHs, NPH
KOTOPOU Kbl YUYEHUK, OBIaJeBasi HEKOTOPEIM MHUHUMYMOM 0011eo0pa-
30BaTEIbHOM TIOJIFOTOBKH, SIBJISIONICHCS OOIIe3HAYUMON U 00ecrneunBaro-
Hleﬁ BO3MOXXHOCTh aaanTaluyu B IIOCTOSHHO HM3MCHAIOIIUXCS KHU3HCHHBIX
YCIOBUAX, NOJYYa€T MPAaBO U TapaHTUPOBAHHYIO BO3MOXXHOCTH YACIATH
NMPpCUMYIICCTBEHHOC BHUMAHUE TEM HAIIpaBJICHUSAM, KOTOPBLIC B HanOO0Ib-
IIeH CTENEHN OTBEYAIOT €0 CKIIOHHOCTSM.

JuddepeHnunanms 3aTparuBaeT Bce KOMIOHCHTH METOIMYECKON CHC-
TEeMBI OOYUYEHHSI M BCE CTYNEHH MIKOIBL. OHAa MOXKET MPOSBISATHCS B JBYX
OCHOBHBIX BU/IaX.
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Bnympennaa wnm yposnesas ouggepenyuayus BBIPAXKACTCS B TOM,
410, 00ydasich B OZHOM KJIacce, 10 OJHO NMPOTpaMMe M y4eOHHKY, HIKOJIb-
HHUKH MOTYT yCBauBaTh MaTepHall HA Pa3INdHBIX ypOBHIX. Onpenensommum
IIPU 3TOM SIBJISIETCS yPOBEHD 00s3aTEIbHOM MTOJTOTOBKH.

YpoBHEByIO nu(GepeHannio MOKHO OPTaHM30BaTh B pa3sHOOOpas-
HBIX (popMax, KOTOPHIE CYIIECTBCHHO 3aBHUCST OT MHANBHUAYAIbHBIX MOAXO-
JIOB YUHUTEIs, OT 0COOCHHOCTEH Kilacca, oT Bo3pacrta ydamuxcsa u ap. Oc-
HOBHBIM IIyTE€M OCYIIeCTBICHUs uddepeHunanun oOyueHus SBIseTCs
(opMupoBaHuEe MOOWJIBHBIX TpYNIL. JlelieHne Ha rpyIMIbl OCYIIECTBISETCS,
NPEXJE BCEro, Ha OCHOBE KPHUTEPUs JOCTIDKEHUS! YPOBHS 00s3aTeNIbHOM
MOAroTOBKU. PaboTy 3THX rpynn MOKHO OCYIIECTBUTH B paMKaxX OOBIYHBIX
ypokax. MIX MOXXHO TaKk)ke BpEMEHHO BBIACIHTH JUIS OTACIbHBIX 3aHATHH. B
MIEpBOM CIIydae LeJIecoo0pa3HO HE OrpaHHuYMBaThCS U depeHnnpoBaH-
HBIM TIOJIXOJIOM B IIPOIIECCE CAMOCTOSATENBHON AEATEIBHOCTH yUalluXCsl, a
BapbUPOBATh XapakTep pabOTHI TPYNI B 3aBUCHMOCTH OT 3Tara H3ydeHUs
TEMBI, OT MMOTPEOHOCTH B TIOMOIIM yuuTens. Bo BTopom ciaydae 1enecoo0-
pasHO HpexycMOTpeTh paboTy W ¢ IpynIiaMH BBEIPaBHUBAs, W C TPYIIIAMH
TIOBBIIIEHHOTO YPOBHS, CO37aTh COOTBETCTBYIOIINE MPOTPAMMBI U METOAH-
Ky 0Oy4eHus.

VYyamuecs yCI0BHO MOTYT OBITh pa3/ieieHbl Ha YeThIpe TPYIIIbL:

| rpynna — y4amuecst ¢ BBICOKAM TEMIIOM TPOABHXEHUSI B 00Y4YEHHH:
o0I1IMe cXeMBbl BBIIIOJIHEHHS THUIOBBIX 33/1a4 (DaKTHYECKH yCBAaMBAIOT B MPO-
Lecce MX MEepBUYHOTO OOBSICHEHHMS, BO MHOTHX CIIy4asX MOTYT CaMOCTOS-
TEJIbHO HaXOAWTh PEIICHUS W3MEHEHHBIX THUIOBBIX WM YCIOXXHEHHBIX 3a-
Jlad, TPEAINOJaraloluX HMPUMEHEHHE HECKONBKHX HW3BECTHBIX CII0COOO0B
pEeIICHUSL.

Il rpynma — ydammecs co cpeHHM TEMIIOM IIPOJBMKEHHS B 00yue-
HHUM: OBJIaJICHNE HOBBIMH 3HAHUSMH HE BBI3BIBACT OCOOBIX 3aTPyJHEHHH,
CHOCOObI BHIMIOJHEHHSI TUIIOBBIX 33JaHUH YCBaWBAIOT MOCIIE PAaCCMOTPEHUS
2-3 o0pa3uoB, peuleHHs W3MEHEHHBIX W YCJIOKHEHHBIX 3a/1a4 HaxOoJsT,
OMHMpAsiCh Ha yKa3aHHUE yUUTEIS.

Il rpynma — yuyamuecs: ¢ HU3KUM TEMIIOM NPOABIKCHMS: TIPU YCBOE-
HUM HOBOTO MaTepHalia HCIBITHIBAIOT OIpEJe/ICHHbIE 3aTPYAHEHHS, BO
MHOTHX CIy4asX HYXIAlOTCsl B JIONIOJHUTEIBHBIX Pa3bsICHEHHsX, 00s3a-
TENbHBIMU pe3yJbTaTaMH OBJIA/IEBAIOT MOCTE TOCTATOYHO UIUTEIHHON Tpe-
HHUPOBKH, CIIOCOOHOCTEH K CaMOCTOSITEIbHOMY HAaXOXICHUIO PEIICHUH H3-
MEHEHHBIX M YCIIOKHEHHBIX 3a/1a4, KaK MPaBUJIO, HE TIPOSIBIISIOT.

IV rpynna — HeycneBarolye ydyamiiecsi, 3HaYUTEIEHO OTCTAaloOLINEe B
YMCTBEHHOM DPa3BUTHH OT CBEPCTHHUKOB M MMEIOLINE CYLIECTBEHHBIE IPO-
0ebl B 3HAHUSX.
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Bropoti Bua muddepermanum — 310 nuddepeHIuanys mo coaepka-
Huro. OHa mpenmosnaraet oOydeHHe PasHBIX TPYII IIKOJBHUKOB IO TIPO-
rpaMMaM, OTJIMYAOUINMCS TIyOWHOW W3IIOKEHHS MaTepHana, OTIHYafo-
UMCs TIIyOMHOM M3IIOKEHHs MaTepraiia, 00beMOM CBEICHUI U JaXke HO-
MEHKJIATYpPOH BKJIFOYEHHBIX BOMPOCOB. ITOT B TU(QepeHIHANH Ha3bI-
BalOT npoguvHoll Ooughgepenyuayueri. PazHOBHIHOCTRIO TPOQPHIEHOTO
00y4eHUs SBISIETCSl YIITyOJIeHHON H3yYeHHEe MaTeMaTHKH, KOTOpOe OTnya-
€T JIOCTaTOYHO TPOABHUHYTHIN YPOBEHb MAaTEeMaTHYECKOH MOATOTOBKH, 4TO
M03BOJISIET T0OMBATHCS BRICOKHX PE3YJIbTATOB.
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ABTOMOP®U3MBI 1YAJBHBIX YUCEJI

AnHoTanusi: B paboTe paccMOTpeHBI KBaJpaTHYHOE paclIMpeHHe
MHO)KECTBA JICHCTBUTENBHBIX YHCENl HA MHOXECTBO AyallbHBIX YHCEN, a
TaKxKe HaliIeHbl aBTOMOP(U3MBI 3TOH aIreOpHl.

Komnaexcnvle yucna TeCHO CBSI3aHBI C BOIIPOCOM O PEIICHWH ypaBHE-
HHUH BTOPOM M BBICIINX CTETIEHEH, OHM UTPAIOT OCHOBHYIO POJIb B anreoOpe u
BO MHOTHX pa3jeslax MaTeMaTH4ecKoro aHajansa. BriepBele ux cranm ymnot-
pebmaTe uranpaHckue mateMatuku XVI Beka Ixupomnamo Kapmano (1501-
1576) u Padasnp bomGemnmu (1526-1572), onHako B HESIBHOM BHJE 3THU
guciia MOKHO HaWTH M B Oolsiee paHHHX paboTax. [yanvHvle WM 08otiHbie
YHClla HE MMEIOT OTHOIIEHMS K TEOPHH KBaJpPaTHBIX ypaBHEHHH, CpaBHH-
TEJILHO MaJio CBSI3aHBI C anreOpoil, OCHOBHbIE MPUMEHEHHs dTH YHCIA Ha-
XOAAT B reoMeTpuu. [lyanbHble YKCiIa BIEPBbIE pacCMaTpPHBall W3BECTHBIN
Hemenkui reomerp Jyren LlTynn (1862-1930), nBoitHble uncia ObIIM BBe-
JICHBI aHIMHCKIM reomMeTpoM Bunbsimom Kinddopaom (1845 — 1879).
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Aure0pa c 6azucom g, =1 e =¢ (82 =0) HasbIBaeTcs anrebpoit dy-
amenblx  uucen W obosHauaercs R (g). Kaxmoe myamsHOe —umc-
JO X =X, +X,€ UMEET CONPSIHKEHHOE JyalbHOE YHCIO X = X, —X&. B an-

rebpe A (£) BBITOIHSAIOTCS paBEHCTBA

Xy = X, )
[yl =[], @
X" = %x = x,2. (©)

Monynb |X| IyaJbHOTO YHCIa X SBISIETCS BEIIECTBEHHBIM YHCIOM

win pasen 0 a1 X # 0. JlyanbHoe 4ucI0 X ¢ HEHYJIEBBIM MOJIYJIEM |X|

HUMCCT 06paTHOG qHUCJIO0

xt=X X (4)

X NGO

I[yaJ'ILHOG YHUCJIO X C HYJIEBBIM MOAYJIEM |X| HUMCECT BU/ Xlg nu ABJIA-

€TCsI SIUTENeM HYIIsl, TI09TOMY anrebpa A (&) He SBISETCS [OJeM.
TEOPEMA 1. Accoyuamugnas arzebopa R (€} usomopgua oonot uz
aneeop R (L}, R (&),
JBU:KeHUSI NepBOro0 M BTOPOro poaa ¢JaroBoil IJIOCKOCTH
F 2 IpeICTABISIIOTCS. COOTBETCTBEHHO (DYHKIUSAMU TyabHOTO EPEMEHHOTO
X =ax+bux =ax+b, e [a=1.
KoabueBoii aBromMopdu3sM MOKHO ONpele/MTh, KaK OHEKIUIO
f (X) xosbLia Ha ce0sl, yOBIETBOPSIONIYIO JBYM YCIOBUAM

f(x+y)=1(x)+1(y), ®)

flxy) = 1) f(y) (6)

TEOPEMA 2. Henpepuignoiii Kobyegou agmomopdusm aneedpol 0y-
ANLHBIX Yucen umeem 8uo

f (% +ex) =% +Xgt,
20e t — npouseonbHoe gewjecmeenHoe Yucio.
B ciydae anreOps! AyanbHBIX 9HCEN, IPUMEHAS ycioBue (6) Kk obenm

2
yacTsM paseHctBa € = 0 monyunm, dTO f(s)2 =0mwu, cluemoBaTeNbHO,

f(e) =te.
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B anrebpy (=) BBemena kBasumerpuka (uaroBoil miockoctd F2u
HEIPEPBIBHBIC aBTOMOP(U3MBI 3TOM anreGpbl COXPaHsOT pacctosaus d u
He coxpaHsioT paccrostaust d' . HempephIBHBIE KOJNBLEBBIE aBTOMOP(H3MBI
anre6p A (i), A (€) 1 METPUUECKHUE KOJBIIEBEIC aBTOMOP(UIMBI
anreOpsl R () aBnsioTcs anrebpandecKuMH aBTOMOPGU3MAMH STUX aJl-
reop.
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ABTOMOJIEJIBHOE PEINIEHUE 3AJAYU O HATHETAHUU
I'NMAPATOOBPA3YIOIIEI'O I'A3A B IIJIACT CHET'A,
HACBIIIEHHBIN TEM KE TA30M

l"a3oBBIC THOPATH MPEACTABISAIOT COOO0M CHIphE HE TOJBKO UIS MOIY-
YeHHsI YTJIEBOJOPOIHBIX HCTOUYHUKOB SHEPTUHU, HO M TAKXKE SIBISIETCS Xpa-
HIummeM it ra3a [1]. C menpio yMeHbIIeHusT o0mield JOJIH MapHUKOBBIX
ra3oB M X 0€30MaCHOTO XpaHEeHHsI, HAIPUMED, B €CTECTBEHHBIX YCIOBUAX B
MOJ3EMHBIX 3aJIe)KaX, MOKHO CO3/IaBaTh XPaHIJIHINA, B KOTOPHIX OyJeT 3a-
KOHCEPBHPOBAH Ia3 JOCTaTOYHO OONBLINX O0BEMOB, UEM B Pe3epByapax C
«IUCTBIMY» Ta30M. Tak u3BecTeH 3(P(PEKT CAMOKOHCEPBAIlUH Ta30THIPATOB,
KOTOPBIA MO3BOJISIET XPaHUTh T'a3 MPU OTPUIIATEIHHON TeMIlEpaType U He-
OONBIIMX 3HAYCHUSIX NABJICHUH IMOPsIKa HECKOIBKHAX aTMocdep [2].

CornacHo dKCIEpUMEHTaJbHBIM JaHHBIM OOpa3OBaHUE Ta30THAPATOB
BO3MOXKHO TIPH OTIPEHEICHHBIX 3HAUCHUSX IAaBICHUSA W TEMIEpPaTyphl B
npejienax 30Hbl ycToiunBocTy ruaparta [1-3].

B pabote paccmoTpeHa 3a1a4a 0 HArHETaHUH XOJIOJHOTO ra3a B IUIACT
B UCXOJHOM COCTOSTHUHM HACBHIIICHHBIH CHETOM U T'a30M, KOTOPOE COTPOBO-
KmaeTcs TuapaTooOpasoBanueM. C IENbIO, BEIBICHUS 0COOCHHOCTEH TPO-
recca 00pa3oBaHuUs THApPATa B PaBHOBECHOM pEKHUME, HaYaJIbHBIE TTapaMeT-
PBI, ONPEHIENSIIONINE COCTOSHUS TUIACTa M Ta3a, ObLIM BBIOPaHBI HA JTMHHUU
(ha3oBOrO paBHOBECHS CHCTEMBI «ra3+cHer+ruapaty. [loydeHo ypaBHeHne
MbE30MPOBOJAHOCTH B aBTOMOJEJBHBIX KOOPAMHATAX, PELIEHHUE KOTOPOIo
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CBOJUTCSI K PELICHHIO JIBYX OOBIKHOBEHHBIX TU(QEepeHIHanbHbIX ypaBHe-
HUI nepBoOro mopsiaka. YuciaeHHas peanu3alys NPOBOAWIACH C UCIIOIB30-
BaHueM Metona Pynre-Kyrra geTBepToro mopsiaka u MeTona cTpeibOs [4].
[TocTpoeHb! aBTOMO/ENBHBIE PELICHHs, ONMCHIBAIOIINE PacHpeaesieHHIs Oc-
HOBHBIX ITApaMeTpoB (IOJIEH IABICHUS M TEMIEPAaTyphl, HACBHIIIEHHOCTEH
¢a3) B acte. BrIsSBIIEHO, 4TO CyIIECTBYET HEKOTOPOE XapaKTEepHOE 3Haue-
HHUE HUCXOIHOW HACBIIIEHHOCTH IIIACTa CHETOM, IIPU KOTOPOM B 3aBHCHMO-
CTH OT BEJIMYMHBI HATPEBa CUCTEMBI «T'a3+CHEr+THapaT» MOXKET 00pa30BbI-
BaThCs 30HA, HACHIIIEHHAS TOJIBKO THAPATHON (ha3oi.

Ha puc.1 npuBeneHs! pacrpe/ieJIeHUs] OCHOBHBIX ITapaMETPOB B IUIACTe
IPU PA3IMYHBIX HAUYCHHWAX HAYaJbHOW CHETOHACHIIICHHOCTH. Umnciia Ha
KPHUBBIX COOTBETCTBYIOT Ha4yaJbHBIM 3HAYECHUSIM CHErOHACHIMIEHHOCTH: 1 —
0.7,2 - 0.5, 3 — 0.3. [Tomy4yeHo ycimoBHe, COTTACHOMY KOTOPOMY CYIIIECTBYET
MaKCUMaJIbHBI HAarpeB CUCTEMBl «ra3+CHET+THApaTy», O00ecTeunBaromuil
TIOJTHBIH TIEPEXO0]] CHETa B TMAPATHOE COCTOSIHHE, HAONIOAAeTCS PEeXHUM MOJI-
HOTrO 00pa30BaHus THIpaTa, YTO TOKa3aHO Ha JaHHOM pHCyHKe. Takxke u3
rpayKOB BHAHO, YTO C POCTOM HAYaIbHON CHETOHACHIIIEHHOCTH IUIacTa
UHTCHCUBHOCTb O6pa3OBaHI/IH ruapara yBEJINIUBACTCA, BMECTE C TEM CYyiKa-
eTcsl MPOTSHKEHHOCTh HAarpeTo o0iacTH. YCTaHOBIECHO, YTO 4eM Ooble
HavyallbHask CHETOHACHINIEHHOCTh IUIacTa, TEM WHTEHCHBHEE WJIET IPOLECC
00pa3zoBaHys THAPATa U yMEHbBIIAETCS MPOTSHKCHHOCTDh HAarpeTOi 30HBI.

Takum oOpa3zoM IOCTpoeHa MaTeMaTH4ecKas MOAENb Ipoliecca Ha-
THETAaHUs Ta3a B IUIACT B HaYaJbHOM COCTOSIHHM, HACBHIIICHHOM CHETOM
ra3oM, COINpPOBOXKIAEMBIH TruaparoodbpazoBaHueM. IlocTpoeHsl aBTOMO-
JeTbHBIC PELICHUs, ONMCHIBAOIINE PACIIPEEIICHISI OCHOBHBIX MTAPaMETPOB B
IuIacTe.

+ - - - -—

Puc.1 Pacnpenenenue napieHns B miacte (@), TeMIepaTypsl Iuia-
cta (0), ruaparo — (B) M CHETOHACHIIIEHHOCTH (T) B CIy4ae MOJHOTO
rU/IpaToo0pa3oBaHMsI.
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HHAMATD, KAK YCJIOBHME YCIIEIIHOI'O OBYYEHHA

B nmanHOM cTaTthe paccMaTpuUBaeTCsd OJHA U3 TEOPETHUECKUX OCHOB
pa3BUTHS MaMATH Ha YPOKax MaTEMAaTHKH, KaK YCIOBUE YCIIEIIHOTO 00yde-
HUSL.

s ycmemHoro oOy4deHHss HEOOXOIMMO O0ECIeunBaTh COUCTAHUE
[ICUXOJIOTO-TI€JarOTUYECKUX YCIOBHM, SBISIOLIEHCS CHUCTEMOW Mep, Ha-
MpPAaBJICHHOW HA pa3BUTHE HX JHMYHOCTH, (OPMHUPOBAHHE YCTOHYHUBOTO
y4eOHOTO MOTHBa 4epe3 CHUTYaIUI0 yclexa, a TaKKe HHJIBUBHIYaJbHO-
JMYHOCTHBIX 0COOEHHOCTEH B Iporiecce 0OyIeHUs.

K duciy Hambonee 3HaYMMEBIX IOKa3aTelell M KPUTEpUH IHHAMHUKU
YCIICITHOCTH OOYYeHHsI MOKHO OTHECTH CIIeAyIoIiee: OONBIION MO3HaBa-
TENBHBIA WHTEPEC, PA3BUTOCTh HABBHIKOB CAMOCTOSTENFHON pPabOTHI, XOpo-
e yaeOHbIe YCIeXH.

[TamsaTh TpepcTaBiseT co0OW OCHOBY ICHXMYECKOW >KU3HU, OCHOBY
Hamiero co3Hanus. YenoBek 0e3 mamsaTH He Obul Obl yenoBekoM. [Ipu nro-
001i MPOCTON MIIN CIOXKHOU JIEATENHHOCTH (BBIYUCICHUH, TTUCHME, OCMBIC-
JIEHUW COOCTBEHHOTO TOBEJEHHS) MPOUCXOAUT COXPAHEHHE BOCIPUHITOTO
obpaza B maMsITH, Kak MUHUMYM, Ha HECKOJILKO CEKYHJ. B ciydae oTcyTCT-
BHS TIAMSITH, YEJIOBEK HE CMOT OBl TOHATH HU OJHOTO MPEUIOKECHHUS, T1O0-
CKOJIBKY, JOYHTAB €T0 JI0 KOHIIA, 3a0bLI OBI €r0 HAYaJo.

ITamste MHOrONMKa. Ha mpoTsikeHuu Beell )KU3HU B MaMATH Ye€JI0BEKa
XpaHUTCS OIIPECIICHHBIN 3armac 3HaHWW: CIIOBA, CBEICHHUS, TIOHATHUS, 00pa-
3bl.

135



YenoBek mosydaeT MH(DOpMALMIO HPH TOMOIIM pPa3HBIX OPraHOB
YyBCTB: 3PEHHS, CIyXxa, OOOHSAHHA, OCs3aHMS M BKyca. COOTBETCTBEHHO
MaMATh MOXKHO Ppa3feNuTbh Ha 3PHUTENIBHYIO, CIYXOBYIO, OOOHSTENBHYIO,
0csA3aTENbHYIO U BKYCOBYIO.

B kadecTBe OCHOBBI MamsTH OepeTcss T€HETHYECKH OOYCIIOBICHHAS
CHOCOOHOCTh COXpaHATh M HAKaIUIMBaTh HMH(OPMAIMIO, HHAYe TOBOPS,
MIPUPOJIHAS TUIACTUYHOCTH HEPBHO-MO3TOBOM TKaHU («MHEMay).

Ho mpupona ymMHa 1 5KOHOMHA. Y Ka)K/I0TO 4eJoBeKa, KaKUMH Obl He-
OOJIBIIMMH CIIOCOOHOCTSIMM OH HE 00Jajal, CyIIECTBYEeT BO3MOXKHOCTh
YIAYYLIUTH CBOIO MaMSTh IIPU MOMOIIN Pa3IMYHBIX CIIOCOOOB 3alIOMHHAHMS,
00paboTkK MH(GOPMALIUH.

YpoBeHb NaMATH Y KaXKJOro 4enoBeka cBoil. Eciu cMoTperh cpenHue
MIOKa3aTeJH, TO KOJMYECTBO €CTECTBEHHO 3aIIOMHHAEMON HH(POPMAIHHU IS
YeJI0BeKa HAXOIWTCS Ha YPOBHE OT ISTH A0 NEBATH eauHHL. [Ipm 3ToM,
YPOBEHb 3alIOMHMHAHMS MaMATH HAXOAWUTCA B TECHOH CBS3H C XapaKTepoOM
3alIOMHHAEMOH MH(OpPMANH: YETIOBEK, KaK IIPABUIIO, MOXKET 3alIOMHHTH JI0
BOCBMH JICCATHYHBIX 3HAKOB, CEMb OYKB (KOTZla OHH PacIiOIOKEHBI HE I10
andaBuTy), 10 mATH UG, IATh CHHOHUMOB. OOBEM OIMOCPEIOBAHHO 3a-
MIOMHEHHON MH(MOPMAIKA MOXET Pe3KO MOBHIMIATHCS. YeIoBeK MOXKET 3a-
MIOMHHTH LieJbIe TT03MBI, naparpadel. JlaHHoe sBIeHHe HaOIIOJAETCS U3-3a
TOTO, YTO UM 3TH JaHHBIE OCMBICIHMBAIOTCS, YEJIIOBEK MOIPYKAETCS B HUX,
MPOITyCKasi Yepe3 CBOM OIBIT, CEPALIE U AYLILY.

B Hacrosiiiee BpeMsi NIKOJBHUKY HEOOXOAMMO 3allOMUHATH HE TOJIBKO
CJIOBA, a TaKXXe W (POPMYJIbI, TIPaBHUiIA, CXEMBbI, HHOCTPAHHBIC CJIOBA, IIETIBIC
CTpPaHUIBI JINTEPATYpPHOTO TEKCTA. B CBSA3M € 3TUM M METOJbI, KOTOPhIE HE-
00XOJIMMBI IJ1s 3aITOMUHAHWUSL, TOJDKHBI OBITH Pa3HOOOPa3HBIMHU.

B nporecce 00yueHns y MIKOJIbHUKA BOSHUKAET HEOOXOANMOCTD B 3a-
TIOMHUHAHUX MHOTHX OTIpeZeTIeHuUH, GOpMyJI, MpaBuil. B NaHHBIX cHTyarMsax
HEoOX0ANMa TOYHOCTh 3aAITOMUHAHHSL.

ITpu xapakTepuCTHKE IaMSTH Y€JIO0BEKa, HY)KHO pa3iiniyaTh OTACIbHBIE
ee kauecTBa. Hanboee BaXXHBIMU SIBIISIOTCS:

1.BeicTpoTa 3aIIOMHUHAHUS.

2.ITpoyHOCTH COXpaHEHHUS.

3.TouHOCTH MAMSTH.

4.T'0TOBHOCTB TAMSATH.

st Toro 4TOOBI YCIEIHO YCBOUTH y4eOHBIN MaTepHan HeoOX0IuMo
CO3HATEJIbHOE, WX NPOU3BOJIBHOE 3aTIOMUHAHUE U BOCIIPOU3BE/ICHHE.

ITo pesynpraram aHaiu3a mpolecca YCBOCHHSI TPYJIOBOTO JICHCTBHSA
MOYKHO CZI€JaTh BBIBOJ O TOM, YTO CYIIECTBEHHAs! POJIb B €r0 INOCTPOCHUHU
OTBOJUTCS (DYHKIHMSAM ITaMATH, KOTOPbIE SBISIOTCS 0a30BOI (PYHKIIMOHANb-
HOW CHCTEMOH.
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OnmHUM M3 BOXHBIX YCIOBUM Pa3BUTHS NMaMATH IIKOJIbHUKA SIBISIETCS
MOOY>XIEHHUE €T0 CO CTOPOHBI OKPY’KAIOIINX, & IMEHHO YIUTEIS.

[TamsTh ecTh BakHEWIIas OMpeNeNsromas XapakTepuCTHKa IICHXUYe-
CKOH KM3HH JHYHOCTH. POJIb MaMATH HE MOXKET OBITh CBEJICHA K 3aledat-
JICHUIO TOTO, YTO «OBLIO B IPOILIOM.

JIureparypa
1.Bekkep JI.M. Ilcuxmueckue mporeccer. — JI., 2011. T. 3.

2. JaswinoB J1.J1., MapkoBa A.K. KoHnenius y4eOHOM A€STEIEHOCTH.
- Bompocs! nicuxonoruu. 2011, ¢. 13-26.

Xazuesa I'. @., Anexcanapos H. JI.
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vafievagf@mail.ru

UCCJEJTOBAHME IBYMEPHOI CO®EPHI B
YETBIPEXMEPHOM ITPOCTPAHCTBE R,

AHHoTanus. JlanHas paboTa IMOCBAIIEHa PACCMOTPEHUIO ABYMEPHOU
cdepbl B YETBIPEXMEPHOM €BKIIMIOBOM HPOCTPAHCTBE Ry, BBIYKMCICHUIO ee
HEOOXOIMMBIX T€OMETPUIECKUX XapaKTEPHCTHK.

IToBepxHOCTB, 3ajaHHAs TAPAMETPUYECKUMU YPAaBHEHUSIMU:
x' =a cosu*cosu?,
x? =a cosu’sinu?,
x* =asinu'cosu?,
x* =asinu'sinu?.

S

' %2 x3 x*— AeKapTOBBIC KOOPAHMHA-

n n
Te g<u'<on, —Esuzs—

Tbl, U*,u? — KPUBOJIMHEHHBIE KOOPAHHATEI HA3bIBACTCS O8YMEPHOU chepoil
B R4.

VYpaBHEHHE TOBEPXHOCTH B BEKTOPHO-TIApaMETPUYECKO (opme 3a-
MUIIETCS TaK:

- - O - - - - dEf
r =r(u',u®) =a{cosu'(cosu?, +sinu?,) +sinu'(cosu’, +sinu’,)} =
def
= afcosu'g,, (u®) +sinu'g,, (u*)}.
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YacTHelE NPOM3BOAHBIE TEPBOTO M BTOPOr0 MOPAAKA (DYHKIMH
=r (', u2) BBIUMCIIAIOTCS CIIELYIOMINUM 00pa3oM:

1=a—_a{—smu1e12(u ) +cosu'gy, (u*)},

. or =
r :E :a{cosu glz(u )+SII’IU 934(u )} 912 21934 = €34,

r = gul = a{—cosu'e,, (u?) —sinu'e,, (u?)},

I, = % = afsinu'é, (u?) —cosu'e,, (u*)},

or,
e =2 —2 =a{—cosu'e, (u®) —sinu'e,, (u*)}.
u
Haiinem KOS(I)(I)I/IL[I/I@HTLI MIepBOIT KBaIPaTUIHOHN (POPMET:

- —

Oy =1 -1, =a’ {sin’u' - 2sinu cosu'é,, (u*)&,, (u”) + cos’u'} =a’,

=0 KoopduHamHaﬂ centb OpmocOHAJIbHA,

=a {cos u* +sin?u }:az.

Torma nepsas kBagpaTudHas popMa IPUMET BUI:
=ds® =a’ (dul)2 +a? (duz)2 =a’ {(dul)2 + (duz)z}.

KoMmoneHTs! METPHUYICCKOI'O TCH30pa:

gy=a’ 95, =0y, =0, gzzzaz-

Beraucnum gl [ 9TOro cHavana cocTaBUM MATPHILY

G_[gu glzj_[az 0

= = 5 |-

ng 922 O a

BrruucnuM onpenenuTens MaTpHIbL: |G| =a*

Haiinem o6patayto matpuiy G :

1

= 0
L, 1(a® o0 a2 1 1
G1=— _ . me. 1 _ ’ 21:0, 22:__
(LR PR

a2

k _
Teneps BeruncnuM cuMBobl Kprcroddens: Iy =0.
Pemast nmuddepennmansHble ypaBHEHUS Ul T€0JE3MYECKUX JIMHUH
MOJTy4aeM:
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y:r=r(s)=a{cos(C;s +C,)&,(C,s +C,) +sin(Cs +C,)8,, (C,s + C,)}.
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648c.
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MNOYEMY CTOUT UCITOJIB30OBATb CRM-CUCTEMbI B
BU3HECE

B Hactosiiiee Bpemst B Poccun mpoIieHT OM3HECMEHOB PacTeT C Kax-
IBIM JTHEM Bce OOJbpIe W OOJNbBIIe, YBEITMUHUBACTCS M KOJMYECTBO HOBBIX
npeanpusTHi. {1t Toro, 4To0bI MPOOUTHCS B JIMJEPHI CPEN KOHKYPEHTOB
B HY>KHOH 00JIaCTH, IPOU3BOIUTH XOPOIIHUI TOBAp WIH MPEAOCTABISATH BOC-
TpeOOBaHHYIO yCIyry OyJeT HEeJIOCTaTOYHO — BeCh OW3HEC JIOJDKEH OBITh
OPHEHTHPOBAH Ha KIWEHTA.

Tak kak B Halle BBICOKOTEXHOJOTHUECKOE BPeMs KaXKAbIi KIUCHT Ha
cyery, o0s3aTeNbHBIM YCIOBHEM BeJeHHUs Ou3Heca OyAeT HCIMOJIb30BaHWE
CRM-cucrem.

Yro Takoe CRM-cuctema? CRM (Customers Relationship
Management) — 3To cucreMa yrnpaBieHUsI B3aMMOOTHOUICHUSIMU C KIIHEH-
TaMH, TI03BOJISIONIAsT KOHTPOJIUPOBATH KAU4eCTBO PabOThI OTIea Tpoaax.[1]

Cyns mo ompenencHHI0, MOXET BO3HHUKHYTH MbICHb, 4To CRM-
cucTteMa — Ipocto 6aza JaHHBIX, cojepxamias HHGOPMAIHI0 O KIMEHTaXx.
[Mony4aercsi, 9TO MOXKHO HCIOJIb30BaTh ANMEKTPOHHBIE Tabuuibl Microsoft
Excel unu ke 0OBIYHBIA TEKCTOBBIA JOKyMeHT. KOHEYHO, TakKe MOXHO,
BECTH y4YeT KIIMCHTOB B 00bIYHON TeTpaau. OHAKO 3TO HE COBCEM TaK.

Ha cerogusiaunii neap CRM-cructema - He mpoCcTO mporpamma, ¢ Io-
MOIIBI0 KOTOPOH MOXHO XPaHHUTh, IPOCMATPUBATh M PEAAKTHPOBATH 0azy
KIIMCHTOB. Tenepb OTO IMporpaMMmbl UIJIN CaﬁTBI, B KOTOPBIX BO3MOXXHO aB-
TOMATU3UPOBATh MHOTHE (QYHKIIMU TPEANPHUITHASL. PaccMOTprM HEKOTOpBIE
U3 HUX.
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1.Camoe riiaBHOE, KOHEYHO )K€, XpaHEHHE M M3MEHEHUE KIIMEHTCKOMH
0a3bl.

2.Kaneumapp u pacupeneneHue 3agaHuil i cOTpyaHUKOB. C moMo-
upio CRM-cuctem BammM COTpyAHHMKAaM MOXKHO HA3HAUUTHh KaKoe- JHOO
3aJjaHie Ha KOHKPETHBIN JICHb, M C TIOMOIIBI0 HAIIOMUHAHHUI Ball COTPYH-
HHUK TOYHO He 3a0yzeT o cBoel pabore.

3.3BOHKHM W TOYTa BHYTPU CHCTEeMBL. Ecim B Bamield KOMITaHHH HEO00-
XO/IMMO OOILIEHUE C KIIMEHTaMH, TO OTIMYHBIM ITIOMOITHUKOM OYyZAET TO, YTO
3BOHMTH WJIM NHCATh MOXXHO HEMOCPEACTBEHHO M3 caMoil cucTeMbl. Tak e
MOXKHO TpPHBS3aTh MOYTY WIM aKKayHT M3 COLMAIBHBIX CEeTeH, ISl TOTO
9TOOBI 00IIATHCS C KIIMEHTOM TaM, T1ie €My YAOOHO.

4.TlonHbli KOHTPOJH paboOTH. Bce coBepiieHHbIE 3BOHKH M OTIIPaB-
JICHHBIC IIIChMa COXPAHSIOTCS B cUCTEME. Tak e 1Mocie 3BOHKA MIIH MUCh-
Ma COTPYAHUK MOKCT HAIUCAThb KOMMeHTapI/Iﬁ O KJIMCHTC, UBMCHUTH JaH-
HBbIC KJIMEHTA WM Ha3HAYUTH BPEMs Ul HOBOTO MHChMa WM 3BOHKA, a
TaK)Ke MOCTaBUTh HAIOMHHAHKE, YTOOBI HE 3a0BITh 00 ATOM.

5.Yar BHyTpH KOMnaHuu. Eciin oqHOMY COTpYIHUKY HY>XKHO IIepeaTh
KaKy[-1100 MH(OPMAIHIO JPYTroMY, TO JUIS COXPAHHOCTH BPEMEHH MOYHO
MIPOCTO HAMUcaTh €My B JaTe.

6.Vcrionbp3oBaHKue 00JIauHBIX TeXHOJIOTHI. Best mHdopmanust o kineH-
Tax ¥ COTPYJHHKAX, a TAK)KE BCE JIOKYMEHTBI M OTUETHI OYAYT XpaHUThCA Ha
o0mayHOM cepBepe. Tak ke C MOMOIIBIO JAHHBIX TEXHOJOTHA MOXHO
YIPaBIsATh KOMITAHHEH, HE HaXOIICh HENOCPEACTBEHHO 3a pabodymM Me-
CTOM.

7.Hammume MoOuiIbpHOTO NprutokeHus. beiBaeT Tak, 9To HE0OX0IMMO
KOHTPOJHMPOBATh pabOTy KOMIIAHUH, a KOMITBIOTEpA C HAJTHMYMEM HHTEpHETa
Her. Criacaet Haymuue TenedoHa ¢ MOOMIBHBIM HHTEPHETOM.

Takum o6pa30M, CTaHOBUTCA NOHATHO IMOYEMY CTOUT HUCIIOJIL30BATH
CRM-cucreMsl B cBOeM OM3HEcCe. YUHTHIBas CTPEMHUTENBEHOE pa3BUTHE MH-
(OpMaMOHHBIX M KOMMYHHKAIIMOHHBIX TeXHOJOTrHii, BHenpeHne CRM-
CHCTEMBI, KaK WHCTPYMEHTa YIpaBieHHs OWM3HECOM, MO3BOJMT Hamboiee
3G QEKTUBHO HCIONB30BaTh PECYpChl KOMIIAHMW JUIS peajM3alliy CBOCH
MPOJYKIUH WU MIPEAOCTABICHUN YCIYTH.

Jlutepartypa

14Yro Takoe CRM-cucrema [Onekrponnsiii pecypc] URL:

https://bizbe.biz/base/term/63-chto-takoe-crm-sistema.htmi
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3AMEHIEHUE METAHA KNJKUM JUOKCHUJAOM YTJIEPOJA
B CHEXKHOM MACCHUBE

T'azorunparHele 3a1eKu SBISAIOTCS CEPbE3HOM albTEPHATUBOM Tpalu-
LIUOHHBIM pecypcaM MPUPOIHOTO rasza. B cBs3u ¢ 3TUM akTyalbHOH mpen-
CTaBJIseTCA 3a7ada O BBITECHEHUU METAaHA U3 TMIPATOB B pe3yabTaTe 3aMe-
HIEHUS ero APYruM ra3oM. M3 akcrepuMeHTaIbHBIX JaHHBIX JPYTUX HCCIIe-
JloBaTesielt U3BECTHO, YTO JJI OCYLIECTBICHUS TaKOW peaklUH 3aMeIleHUs
nenecooOpa3Hee HCIOJIB30BaTh AUOKCUI YIiiepoAa B KuakoM Bume. Ocy-
IIECTBJICHUE TEXHOJIOTHH TAKOTO 3aMEIICHUsI TO3BOJIUT COBMECTHTh JTOOBI-
4y NPHUPOAHOTO Ta3a W OJHOBPEMEHHO NMPOM3BECTH YTWIN3AIHIO YIIEKH-
CJIOTO Ta3a, 00JaJaroNiero NapHUKOBBIM 3¢ dexToM. MaTemMaTndyeckass Mo-
JIeTb 3aMEICHMsI METaHa JUOKCHIOM YIJepoZa B IOPUCTOM IUIACTE pac-
cMoTpeHa B pabote [2].

B pabote mpencraBieHa MaTeMaTHYECKash MOJENb IIporecca odpas3o-
BaHMS Ta30BOTO TWApaTa NPH HHXXEKIUH JKUIKOW NBYOKHCH YIJIEpoaa B
CHE)KHBIIf MaCCHB, HACBHIIIEHHBI B HCXOJAHOM COCTOSIHUHM METaHOM M €ro
ra3oruapaToM, HaXOIAIIMHCA MHpPU OTPHLATENBHBIX Temreparypax. Ilo-
CTPOCHBI PElLIeHUs IUIOCKOOJHOMEPHOM 3aauydl B aBTOMOJENBHBIX Iepe-
MEHHBIX, OIUCHIBAIOIINE U3MEHEHUS T0JIeH TeMIepaTyp, AaBieHul U Gazo-
BBIX HACBIIIEHHOCTEH B clloe THAPATHOrO cHera. IIpoananu3upoBaHo BiHs-
HHE OCHOBHBIX IapaMeTpPOB CHCTEMBI Ha pacCMaTpUBAaEMBIil Ipoliece 3aMe-
IeHNs. BBIsSBICHBI yCcIOBUS, IPH KOTOPBIX MPOHUCXOIAT Pa3iIHYHbIE PEXH-
MBI TIpOIiecca 3aMeICHUs.

Jlutepartypa

1. Makoron 10.®. I'napats! npupoassix ra3os. —M.: Henpa, 1974.

2. laranos B.II., XacanoB M.K., baiipamrynosa P.C. K teopuu un-
JKEKITMH JKUAKOTO THOKCHAA YIiepoja B IJIAcT, HACHIIEHHBIN CHCTEMON
«ra3oryjpaTr MeTaHa-MeTaH» B pexuMe 00pa30BaHUs IMPOMEXKYTOUHOH Ta-
sioii 30ubl. Tpyael uHCTUTYTA Mexanuku. Tom 11, Ne2, 2016, C.171-180.
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IMaiixupanuena I'.!., [llaiixuBanuea A.W., CaaueBa M.C.
B® bawl'y, r.bupck, Pb
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INPUMEHEHME PEKYPPEHTHbBIX COOTHOIIIE!—IPIFI IS
HAXOXJIEHUS 3HAYEHUIN ®YHKITANA.

AHTHYHBIE TPEKH YMENH MPHUOIIKEHHO BBIYHCIATH KBAaJPATHBIN KOpPEHb
YKCcia ¢ IIOMOIIBIO TOCIIEIOBATEIBHOCTH YHCEN, CXOASLINXCS K ITOMY 3Haye-
nuto. [To anropurmy ['epona Takas mocienoBaTenbHOCTh 00pazyercst MpUMeHe-

HUEM PEKYPPEHTHOI'O COOTHOLICHUS:
Xy = % {xu_: + ﬁ), HauyMHAasi ¢ HEKOTOPOIo ¥; = %1.
OHUM U3 CBOWCTB 3TOM MOCIIEA0BATEIBHOCTH SIBIISIETCA TO,
!{T0|.rﬂ —al < |J:ﬂ - .rﬂ_j_anM n>1.
VcaoBus Mpoa0HKEHUST BEIYUCICHAN 3[16Ch MOTYT OBITh Pa3IHMYHBL.
[Ipennaraercs:
lx*, —al = dumlx, — x,_,|d (d>0).
AJNTOpUTM BBIYHCIICHUS:
Var a, X, Y, d :real;
Begin
Read (a, d); X:=(a+1)/2; Y:=0,5*(x+a/x);
While ABS(y-x) > d begin do x:=y;
Y:=0,5*%(x+a/x); End ; Writeln (‘kopens=", y);
End.
CyiecTByeT HeMallo 3a/1a4, B PEIICHUH KOTOPBIX UCTIONB3YeTCsl HU OJTHA,
a HECKOJIBKO PEKYPPEHTHBIX COOTHOIIEHHH. Takue COOTHOIIEHUS 3aIIUChIBAIOT-
CA B BUAC CUCTCMBI. aﬂeMeHTbI IOCJICAOBATCIIBHOCTU MOI'YT 3aBHUCCTH OT IIPEC-
JBIAYIINX 3JIEMEHTOB, KaK CBOEH, TaK U APYTHX MOCIIEI0BATEIbHOCTEH.
Ipumep: ¥ = sinx,
3Ha4yeHue 3Ti01>;1 (1)?/1-111<u1414 BBIpaXaeTcs B BUJIE OECKOHEUHOH CyMMBI
et R

==

sinx = L7, ,mpu |xl =1

(2i-1)
Kaxxmoe ciaraemoe £y 3T0M CyMMBI 10 MOYJTIO MEHBIIIE TIPEIBIIYIIETO

lag| < la,_4|, n=1. o
(—1yimixdi=t

(2i-11
TToaToMy, eciu mpuOaBUTH BCE SJEMEHTHI OT MIEPBOTO IO IMTOCIEAHETO Ta-
KHUX Gy , 9TO |a-ﬂ | = &, d>0, To HOTy4HTCA CyMMa OTIMYHAS OT 3HAYCHUS

sin xHe Gounblue, yeM Ha d.

Kpowme storo la, | = X7,
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- l:ll'-il’:l'-i

Htax, Hy>KHO BBIYHCIIUTD 5, = i=1" ;i |» /i€ N-Heu3BecTHo, a
u3BecTHO T0, uto lay | = d, lay, ., | = 4.

OUYEBUIHO, UTO 5y = Sp_g + Oy, 53 = 03 =X

OTH paBEeHCTBA BBIPAXKAIOT 3HAYSHUE CYMMBI Yepe3 NPEIbIAYIIYI0 CyMMY
U 0YepenHoe cIaraeMoe. Ecim K 3Toi mocneaoBaTebHOCTH IPUOaBuTh Sy = O,
TO PEKYpPPEHTHOE COOTHOLICHUE HE U3MEHUTCH.

Sy =5y +a,,nmpun =1

[anee Haiiiem peKyppeHTHOE COOTHOIICHHE ISl CIaraeMbIX

I I et L o -1 B
Gn = (zn-10!  (zm-3)(Zn-2)(In-1) On—1gn mn-1
=
On—1 o -
, ipu N>1.

3anwuineM Bce B CUCTEMY
gy =x,5=10

_x"
G = Ot Gy =)
S5 =S ta,n=1
AnropurM:
Var a,x,s,d: real; i: integer;
Begin
Read (x, d);
S:=0; a:=x; i:=1;

While a>d do Begin

S:=s+a; =i+l ai=a*(-x*x/((2*i-2)*(2*i-1)));

End,;

Writeln(‘sinx=",s);

End.
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TTocobue ms cyn. Bysos, 00yu. Tlo crien. “MHdopMaTika 1 BEIYHCIUTEIbHAS
texuuka” / ®.A. HoBukos. — 3-e u3n. —Cankr-IlerepOypr: ITurep, 2008.
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OCOBEHHOCTH PHP-®PEMMBOPKA Yii 2

B coBpemMeHHOM OOIIeCTBE HMHTEPHET CTal HEOTHEMIIEMOW YacTBIO
Hamew xu3HU. [Ipy moMou M HHTEpHETa YeJIOBEK MOXKET T0JIyYaTh 3HaHM,
OITaYMBaTh IOKYIIKH, MOJy4aTh MHPOPMAIMIO Pa3sHOTO XapakTepau MHO-
roe apyroe. Takke HHTEPHET SBISETCS HEIUIOXOH PEKJIaMHOM IUIONIa KON,
[TosTOMy Ha CeromHsIIHMN JeHb CTal0 MOIYJSPHBIM CO3JaHue BeO-
NpuIIoKeHuit (BeO-caiiToB).

KoHeuHO, MOXHO co3iaBaTh BeO-TpuiioxkeHue Ha «auctom» PHP, Ho
TakXKe B 3TOM Jiene BeO-pa3paboTuukam momorarwot PHP-dpeiimBopk.

OpeiimBopk (Framework anrm. Kapkac) —3T10 $yHIaMEHT, KOTOPBIH
OIpesieNsieT apXUTeKTypy OyIyIIero MPHIOKESHUS U COICPKHUT B cede OT-
JMaXEHHBIH KOJX, Ul peIIeHHs 4YacTo HCHONB3yeMbIX 3amad  BeO-
pa3paboTurka, TaKuX Kak paboTa ¢ ¢popmamu, 0a30if JAHHBIX, MIA0JIOHAMHU
U T. 1

Onuum u3 Takux ¢ppeiimBopkos sBisiercss PHP-dpeiimopk Yii2.

DpeitmBopk Yii2 — 310 GecmnaTHbIi, BEICOKOA()(HEKTUBHBINA, OCHOBaH-
HBIIl Ha KOMIIOHEHTHOH cTpykType PHP-¢peiiMBopk nnst pazpaboTku BeO-
npuitoxkeHnit. OH MO3BOJSIET MaKCHMMAJIbHO NMPUMEHUTHh KOHIEMIHIO MO-
BTOPHOTO HCIIOJB30BaHUS KOJA U MOXKET CYIIECTBEHHO YCKOPHTH ITPOIIECC
BebO-paspadboTku.[3]

Haspanue Yii (mpomsHocuTcs kKak Yee wid [ji:]) O3HA4aeT mpocTon
(easy), addexrusnslit (efficient) m pacmmpsiemsrii (extensible).Tak ke aB-
TOp (peiMBOpKa FOBOPUT, YTO Ha3BaHHe QpeiiMBOpPKa H3HAYAIIBHO 3HAYMIIO
Yes It 1s.[2]

Yii2 co3maH juis ynpouieHHs pa3pabOTKH NPHIOKESHUH M HOMOraeT
obecreunTh BBICOKYIO 3()(EeKTHBHOCTb, PACIIUPSEMOCTh U CONPOBOXKIIAC-
MOCTh KOHEYHOTO Tpojaykra. Yii2 MOMOTraeT MHUCaTh YHCTHIA MMOKHH KO
OpeiimBopk crenyet koHIenuud MVC 1 9€TKO OTAENSAET JIOTHKY OT OTO-
opaxenns. Apxurekrypa MVC (Model-View-Controller — momems-
NIPE/ICTaBICHUE-KOHTPOJUIEP) — pa3/iesisieT JaHHbIe NPHIOKEHHsS Ha 3 OT-
JIeTIbHBIX KOMITOHEHTA, KX/l M3 KOTOPBIX OTBEYAET 3a pa3sIMuHbIC 3a/1a-
yn. Mogens — 00paboTKa JaHHBIX W JIOTHKA NpuioxeHus. [Ipencrasnenne
— oTo0OpakeHHe JIAHHBIX M0JIb30BaTe0. KOHTpOIIep — 3T0 «MOCT» MEXIy
MIPEACTaBICHUAMHU B MOJEIAMH.[1]
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Ocobennoctu ¢ppeiiMBopka Yii2:

*BrIcOoKast MPON3BOIUTEIHFHOCTE;

*Hurepdeticel ams paboTel ¢ 6a3amMu JaHHBIX;

*[logneprxka HHTEPHAITHOHATN3AIIH;

*KsmmpoBanue CTpaHUIl ¥ OTACIBHBIX (DParMeHTOB;

[IepexBaT 1 00pabOTKa OMIMOOK;

*BBoj u Banmaanus hopm;

*AyTeHTH(UKAIUS U aBTOPH3ALINS;

*Hcnonb3oBanne AJAX 1 unTerpanus ¢ jQuery;

*["eneparus 6a3oBoro PHP-xona mist CRUD-onepanuii;

[Togneprxka TeM oOpMIICHUS IS UX JETKOW CMCHBI,

*B03MOKHOCTB ITOJIKITIOYEHUS] CTOPOHHUX ONOIMOTEK;

*Murpariu 6a3bl TaHHBIX;

*ABTOMaTH9YECKOE TECTHPOBAHNE;

*AKTHBHOE PYCCKOSI3BITHOE COOOIIECTBO.

Henocratku:

*@peiiMBOPK OTHOCHUTEIFHO HOBEIH (HE BCS JOKYMEHTAIHS IepeBeie-
Ha);

*Henp3st 3aMeHsITh KOMITOHEHTHI. [3]

VY nanHoro ¢peiiMBopka cymecTByroT 2 mabnona: basic — mis cosma-
HHS MPOCThIX mpunoxeHuid u advanced (MpoaBUHYTHI) — peanH30BaHO

pa3zeneHre Ha aJMUHHCTPATHBHYIO M myOmuuHyro dvacth (frontend wu
backend).

Jlureparypa

1.M. Mak-Jlonansa, A. @pumen, M. llnymra. [ep. ¢ anrm. S.IL
Bonkosa, FO.. Kopauernko, H.A. Myxuna. Microsoft ASP.NET 4.0 ¢
npumepamu Ha C# 2010 g mpodeccronanos. 2011. — C. 1424,

2.0durmansueiii cailt Yii [Qnexrponnsiii pecype] URL:
http://www.yiiframework.com/

3.Pycckoszpranoe coobiectBo Yii [Dnekrponnsiit pecype] URL:
http://yiiframework.ru/
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AHTHOKHUCJIIUTEJIBHASA IPUCAIKA JUISI BEH3UHA ATUJ10JI

CocraB OeH3MHA CHIIBHO BJIMSET Ha JIETKOCTh €€ BOCIUIAMEHEHHS U Ha
€ro JEeTOHAIMOHHYIO CIIOCOOHOCTh. BEH3MH, MOJy4eHHbIH BTOPUYHOH Iie-
pepaboTkoll HEe(TENpPOIYKTOB, NMEET HM3KOE OKTAHOBOE YHCIIO, MOITOMY
JUISL €T0 TIOBBIILICHUSI UCIIONB3YIOT J100aBJICHHE ITWIMPOBAHHOM JKUIKOCTH
(cMech TeTpa’TUIICBHHIA C OPOMHUCTBIM 3THJIOM), HO CIEJIICTBUU €ro TOK-
CHYHOCTH B HACTOSIIME BPEMsI HCHOJB3YIOT METHJI-TPET-OYTHIOBBIH-2GUP
[1]. K GeH3uHaM BTOPUYHBIX MPOIIECCOB, COJAEPIKAINUM HEMpPEIeIbHbIE yI-
JIEBOIOPOBIL, [UII MX XMMHUECKON CTaOMIM3anuy 1 odecredeHns TpedboBa-
HUH 10 MHAYKIMOHHOMY IIEpUOIY NOOaBISIIOT aHTHOKUCIUTENN Arumoin-1
wi  Arunon-12, mpousBogumble CTepiuTaMakcKUM HE(PTEXUMHIECKUM
3aBosioM T. CrepanTamax.

Bo Bpemst XMMHKO-TEXHOJOTMYECKOH HPOW3BOJCTBEHHOW IMPAKTHKH
Ha OAO «CHX3» Oputa u3ydeHa TEXHOJOTHS MPOU3BOACTBA Arupona-1 u
Arupnoina-12.

Arupon-12 mony4aroT pacTBOpeHHEM KyOOBBIX OCTaTKOB IMPOAYKTa
pereHepalyy MEeTaHoja U IpYrux NoO0YHBIX (pakiyii, 00pa3yrouxcs npu
npou3BOACTBe Aruaona-1 B yriepogHoMm pactBoputene B 1exe H-13-14
CrepiauTaMakcKoOro HeTUXUMHYECKOTO 3aBOJIA.

Arnpon-12 - 3T0 0HOpPOJHAS MOABWXKHAS XKUAKOCTH OT JKEITOTO JI0
KOPHYHEBOTO IIBeTa 0e3 MexaHmdeckux npumeceil. IlpakTndecku He pac-
TBOpUMA B BOJZE, pacTBopsieTcs B OeHzoue, ataHole. [ImotHOCTH ipHm 20°C
He 6onee 910 xr/m®. Maccopas JIOJIST aKTUBHOTO KOMITOHEHTa (CyXO# ocTa-
TOK) He MeHee 50%.

CocraB aKTHBHOTO KOMIIOHEHTa:

a) mMaccoBas I0Js anKWiIpeHOIIOB B mepecueTe Ha 2,6-Iu-TpeTOyTHII-
napaxkpes3on u 2,4-1u TpeTOyTHI-OpTOKPE30J1 B aKTUBHOM KOMIIOHEHTE, % B
npenenax-50-85

6) maccoBast gonsa ocHoBaHUS ManHMXa He 6osee 10%. Temmeparypa
3acTeiBaHus He Bhiie MuHyC 30°C. MaccoBas momnst Bozs! He 6osee 0,2%.

AHTHOKHCIHTENBHAS TIPHUCcaaKa I OeH3MHAa Aruaoa-12 xosxHa co-
OTBETCTBOBATH TexHUYeckuM ycioBusM (TY 2425-371-05742686-98) [2].
Iponyxr sBisiercst 50%-HBIM PacTBOPOM AJKHII(EHOJIOB B YIIIEBOIOPOI-
HOM PacBOpUTEIIE.
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ATHIONBI BBOIST B cOCcTaB OeH3WHOB KoHIeHTpanuer 1o 0,3%. Oco-
OCHHO pEKOMEHAyeTcs Uil OCH3WHOB, B COCTaBE KOTOPBIX COAEPIKATCS
(paknuu, MOTYICHHBIE B Pe3yIbTaTe TEPMUIECKHUX MPOIECCOB Hedremepe-
paboOTKH — TEPMHYECKOTO KPEKMHTa U KOKCOBAaHUA. B kaduecTBe pacTBOpH-
TN TPU MPOU3BOACTBE Aruaona - 12 HCIOIB3yIOT YIIIEeBOJIOPOIHBIN pac-
TBOPUTENIb C BBICOKUM CONEP)KAaHHEM apOMAaTHUECKUX YTIIEBOIOPOJIOB.
[poaykT mMeer mwioTHocTb 0,9 r/cM®, MaccoBasi 10JIsl AKTHBHOTO KOMIIO-
Henta 50%.

Pexkomenyembie 103UpOBKU: Ha 1T OeH3WHA BBOJUTCA 10 3 KT ATujo-
na-12, 6o Ha Im°® Gensuna BBOMTCS 2,4 1 Armmona-12. [Ipoaykt no-
CTaBJISICTCS B JKEJIE3HOJOPOXKHBIX U aBTO IUCTEPHAX, BO3MOXHA (hacoBKa B
METaJUTMYEeCKHUE OOUKH.

Jlureparypa

1. Xumudeckas cTaOWIBHOCTH OCH3MHA-[DIEKTpOHHBIH pecypc]- Pe-
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(maTa obpamenns 28.03.2017 r).

2.TY 2425-371-05752686-98. Ilpucagka aHTHOKHUCIUTEIbHAas ATH-
non-12.
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PAJIOH B BOJIOIIPOBO/THOM BOJIE I'. BUPCKA

UYem cTpemMHTeIIbHEE PA3BUBAIOTCS TEXHOJIOTUH, TEM 00Jiee OUeBHIHOM
CTaHOBUTCSA MpoOIeMa 3KOJOTMYECKOTO COCTOSHHS HpPUPOIBl. MBI Bce
OoJIbIlIe 33 yMBIBAEMCSI O CBOEM 3/10pOBbE, 00pa3e >KH3HU, O TOM, YEM MbI
JBIIUM M 9TO TIbeM. B CBSI3M C 3THM BO3HMKAET BOIIPOC O KayecTBE BOJH,
KOTOPYIO MBI TOTPEOIIsIEM.

Bona - ofHO M3 caMbIX paclpOCTPAHEHHBIX Ha 3eMile COEIMHEHUIL.
Bce xuMudeckre mponeccs B HallleM OpTaHU3Me HAYT TOJIBKO B €€ MPHUCYT-
ctBuH. be3 Hee yenoBek He cMoXkeT cymiecTBoBaTh.Ho. 3HaeM i MBI, 9TO
MBI mbeM? OT TOT0, KaKyro BOLY MBI YIOTpeOIseM, 3aBUCHT U TO, HACKOJIb-
KO MBI 30pOBBI. BomonpoBoHas Boga COAEPKUT HEMAJIO BEIECTB, BPE-
HBIX JJIs1 3I0pOBBs yenoBeka. Hanboiee onacHbIM SIBIISIETCS ra3 pajioH.

Pagon — 3T0 pasinoakTHBHBIA XMMHUYECKHN JIEMEHT, KOTOPBIi 00pa-
3yeTca B pe3ynbTaTe pacnajga paaus. B HOpMalbHBIX YCIOBUSIX PajioH —
OeclBETHBI HMHEPTHHIH ra3, 3HAYMTENBHO TsDKellee Bo3nayxa. Hamboiee
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CcTaOMITBHBIA W30TOMN 222 WMeeT mepuon moiypacmana 3,8 cyrok. Omac-
HOCTb paJioHa COCTOHUT B TOM, YTO OH, OyAydH ra3oM, OH IIOTafaeT B Opra-
HHU3M YENIOBEKa NPH ABIXaHWH M MOJKET BBI3BATh MAaryOHbIEC [UIS 370POBbBS
TIOCTIECTBHSA, TIpekIe Bcero - pak Jierkux. [lo manapiM CayxOb1 O0mecT-
BeHHOTO 31m0poBbsa CIIIA, pamoH - BTOpas MO Cephe3HOCTH NMPUYHUHA BO3-
HUKHOBEHUS y JFOJEH paka JIETKUX ITOCIIe KypeHusI.

Celpas Bojia ¢ pajloHOM, TOMNABIIAsi B OPraHU3M, HE CTOJb BpeaHA U
ornacHa, Kak pajioH, nmomagaromuil B nerkue. IlpoaykTsl pacnmaza pajgoHa
MOMNAA0T B JIETKUE YelIOBeKa BMECTE C BO3YXOM U 3aJIepKUBAIOTCS B HUX.
HawnGosee ys3BUMBI caMble BaXXHBIE - MOJIOBbIC, KPOBETBOPHBIE U UMMYH-
Hble KJeTKu. [Ipu AnuTensHOM NMOCTYIIEHMH pajioHa U €ro MpPOIyKTOB B
OpraHu3Me 4el0BeKa MHOTOKPAaTHO BO3pAacTaeT pUCK BOSHUKHOBEHMS paka
JIETKUX.

B Hamm kmimimma pagoH INONAfaeT HECKOJIbKMMHU IyTSMH: U3 HEIp
3emin, u3 pyHIaMEHTOB 3/1aHHUH; BCIECICTBUE BBIIEICHNS U3 CTPOUTEIBHBIX
MaTepuagoB, U3 KOTOPHIX MOCTPOEHO 3/1aHKE; C BOJONPOBOIHOW BOAOW M
OBITOBBIM T'a30M.

Panon criocoGeH mepemMeniaTses Mo BOJOIIPOBOAHBIM TpyOaM IeHTpa-
JIM30BaHHOTO BOJOCHa0OeHMs Ha paccTosiHue 10 kM U Ooliee, B 3aBUCUMO-
CTH OT CKOPOCTH MoTpedienus. B MecTax ¢ MOBBIIEHHONW KOHIEHTpalnen
pazioHa B BOJIE 3TO MOXET ABIATHCS JUIS UENOBEKa CEPhe3HBIM UCTOYHUKOM
JIOTIOTHUTENFHOTO o0nydeHus. B BojompoBojHol Boje r. bupcka coxaep-
JKaHUE PajioHa, MO pe3yibTaraM HccienoBaHMi, konebnercs ot 40 mo 60
Bx/m3.

PactBopenHsslil B Bojie paioH AeiicTByeT ABosik0. C OQHOM CTOPOHBI,
OH BMECTE C BOJIOW IOMNA/aeT B IHIIEBAPUTEIbHYIO CUCTEMY, a C ApYyroi
CTOPOHBI, JIFOAN BJBIXAIOT BBIICISIEMbIA BOJOH paJIOH IIPH €€ MCIIOJIb30Ba-
HUH. [leno B TOM, 4TO B TOT MOMEHT, KOT/]a BOJIa BHITEKAET U3 KpaHa, paJioH
BBIJICTISIETCSI M3 HEE, B pe3yJbTaTe 4ero KOHIEHTpalus pagoHa B KyXHE WIIH
BaHHON KoMHaTe MoxkeT B 30-40 pa3 mpeBHIIaTh €r0 YPOBEHb B JAPYIHX
MOMEIIEHUAX (HalpuMep, B XKUIBIX KOMHATax). BTopoil (MHransamuoHHbIH)
CHoCco0 BO3JEHCTBHS PaloHa CUUTAETCsl 00JIee ONACHBIM ISl 30POBbSI.

OOHapyXUTh PaJOH B NMUTHEBON BOJE HEMPOCTO, UL ITOr0 HYXKHA
crenuanbHas ammapatrypa. Ho eciaw B HCHonb3yeMod BOJE COIEPIKUTCS
MHOT'0 PajioHa, TO €CTh HECKOJBKO MPOCTBIX CIIOCOO0B ero cHmxeHus. Ca-
MBII TIPOCTOHM M3 HUX - KuIsiueHue. [Ipu KUIs4eHHH BOABI PaJOH 3HAUH-
TEJIBHO YJIETYYHMBAeTCA. 3aMETHO CHU3UTh KOHIEHTPALUI0 MOXKHO MPU HC-
MOJIb30BaHUM (UIBTPOB M3 aKTMBUPOBAHHOTO yris. Takwe QuibTphl cro-
coOHBI ynanuth 10 99% panona. OnuH n3 Hanbolsiee pe3ysbTATUBHBIX Me-
TOJIOB OOPBOBI C paJloHOM B BOJIE - a3pupoBaHue Boabl ("'mpoOysibkuBaHue"
BOJIBI ITy3bIPbKAMH BO3/yXa, IIPH KOTOPOM NPAKTHYECKH BECh PAJIOH YIIETY-
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ymrBaeTcs). s 3amuTel OT pagoHa B BO3AyXE IMPEAyCMaTPUBAIOT BEHTUIISA-
IUIO MPOCTPAHCTBAa MEXAY TPYHTOM H 3aIHIIAEMBIM IOMelleHneM. BeH-
TWIANNS CHIDKAST KOHIIEHTPAIMIO BPEIHOTO Ta3a Ha TPaHMIE TPYHTA U I0-
MEIIEHHS, 0 TOT0, KaK OH CMOJKET IIPOHUKHYTH B IIOMEIICHHSI.

[Ipobnema comeprkaHus pagoHa B BOAE M B BO3AyXe OBLIA, M CTAHO-
BHTCS Bce OoJiee aKTyaJIbHOW B HAITM JTHU ¥ TPEOYET pEeIIeHHs.
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HUSI K KQ4eCTBY BOJIbI [ICHTPAIIM30BaHHBIX CUCTEM IHTHEBOTO BOAOCHAOMKE-
Hus. KoHTpomb kauecTBay.
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MOHMTOPHUHI TIOYB KPACHOKAMCKOI'O PAHIOHA B
MECTAX HE®GTEJOBbBIYHN

B Hacrosiiiee BpemMsi HU OIMH U3 HE(TSHBIX MPOMBICIOB HE OTHO-
cuTCsl K «0e30TXO/IHBIMY» IPOU3BOJCTBaM. [Ipu COBpEMEHHOM YpOBHE TEX-
Hoyoruit ot 1.0 10 16,5% HedTH M MPOIYKTOB ee mepepaboTKh TepsieTcs
npu 100bIue, nepepaboTKe W TPaHCIOPTHPOBKE. BennmunHa MHUPOBBIX ITO-
Tepb CHIPOI M TOBapHOii (06ecconenHoit) HeH coctaisier N-10° T/ro, u3
Hux 20% npuxoautcs Ha MHUpPOBOM OKeaH, OCTalbHBIE - HA TOYBHI U IIpe-
cueie BosI [1, ¢.9].

Konramunanust moys HedThIO - 0COOBINH BHA 3arps3HEHHS, KOTO-
PBIIl IPUBOANT K TIIyOOKOMY M3MEHEHHIO BCEX OCHOBHBIX XapaKTEPHUCTHK
MOYBBI - MOP(OJIOTUYECKUX, PU3UIECKNX, XUMHUECKUX M OHMOIOTHUECKUX
CBOUCTB. DTO 0OYCIIOBIMBAET MOTEPIO MOYBAMU IUIOJOPOAMS U OTTOpIKE-
HUIO UX W3 CEIbCKOXO3IHCTBEHHOTO 3eMJICTIONB30BAHUS, 3arpsI3HEHUIO yT-
JIEBOJOPOAaMHA HE(TH M COMYTCTBYIOIIMMH TOKCHYECKHMH BEIIECTBAMHU
COTIPENIeNbHBIX CPEel ¥ HETaTHBHOMY BO3JACHCTBHIO HA XHBBIE OPTaHU3MBEI.
[TpuamHbI 3TOTO (heHOMEHA CBA3AHBI CO CIOXKHBIM COCTaBOM HE(TH, 4acTO
€€ «3aJIMOBBIM» IMOCTYIUICHMEM B MOYBBI, BBICOKOH MOIBHXHOCTBIO, CIIO-
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COOHOCTBIO LUPKYIHPOBAaTh MEXKAY PA3THMIHBIMH KOMIOHEHTAMH 3KOCH-
cTeM (BKiIFOYasi OMOTY) M IEPCUCTEHTHOCTBIO.

B KpacHokamckoM pailloHE MHTEHCUBHO 3KCIUIYyaTUPYIOTCA KpYII-
HBIC MECTOPOXKIECHUS HePTH 1 raza. PoCcT m0OBIMH CHIPBS 3HAUUTEIHHO OC-
JIO)KHUJI 9KOJIOTUYECKYIO0 CHUTYalluio B 3TOM pernone. Ha mpousBoacTBeH-
HBIX TUIOMAAAX HE(QTEIPOMBICIIOB, BIOIb JIUHUHA HE()TEIPOBOJIOB U TPaHC-
MOPTHBIX KOMMYHHMKALIMi, Ha Y4acTKax Pa3BeJOYHOI0 M Treo(U3UUECcKOro
OypeHHs MIMPOKOE PACIPOCTPaHEHHE TOTYyHYa0T aHTPOIIOTEHHO JeTPpaupo-
BaHHbIC O4BbI. OHM BOZHHMKAIOT M3-3a MEXaHUYECKUX HapyLICHUH TOYBEH-
HOTO IOKPOBa, aBapuii Ha CKBAKWHAX, IMOBPEXKACHUH M KOPPO3UU TPyOO-
MPOBOJIOB, TPOPHIBOB KapT ¢ HedTenulaMoM W OypOBBIMH OTXOAaMH, 3a-
IPSA3HEHUH CTOYHBIMU BOJIAMH U M3-32 BBIOPOCOB TOKCHYHBIX COSTUHEHHUH B
aTMocdepy.

OOHapyXeHHE B XO/l¢ MOHHTOPHHTA ITOBBIIICHHOTO COAEPKaHUS
He(TH Ha OIpeNeNICHHBIX yJacTKax HeTenpoMbIcia MPUBEIH K MPUHITHIO
peLIeHusI IO MX TeXHUYECKOH peKyibTuBanun. [logasmsromnee OOIbIIMHCT-
BO aHAJIN30B CBUACTEIHCTBYET 00 ypOBHE KOHTAMHMHAIMK MOYB HE(PTHIO
Hwke, yem [1JIK. Ograko HEOOXOAMMO ITOMHHUTH, YTO CHTYAIlHs OCIOXKHS-
eTcsi OJM3KMM 3alieraHHeM I'PYHTOBBIX BOJl B 3TOM PErHoHe, HU3KYIO Hed-
TEEeMKOCTb 3THX MOYB U CAaMOOYHIIAIOIEH CIIOCOOHOCTBIO.

BuotectupoBanue ¢ ucrnoap3oBanneM Artemia salina L. mokasaio,
4TO0 OypOBBIE OTXOIBI M HedTeluiaM MpeACTaBISIOT OTXOABI 3-ro Kiacca
onacHoctd. OOHapy)XeHbl Yy4acTKU 3eMelb 4-ro Kjacca OMacHOCTH, YTO
yKa3bIBaeT Ha HEOOXOAWMOCTHh OHOTECTHPOBAHMS IOYB Ia30-HEPTSIHOTO
mecropoxaenust. [Ipopacranue cemsiH TecT-pactenus Lepidium sativum L.
B COPOBBIX COJIOHYaKaX M HACBIMHBIX IPYHTaX BHE 3aBUCHMOCTH OT COJEP-
JKaHUsT He()TH TNOAABJIEHO, NMPUYMHON YeMy SBISIETCSI COJIEBOH TOKCHKO3
MOYB.

Ha mecToposkieHnn IepHoOJUUecKH BBISBISIIOTCS OTJENbHbBIC yda-
CTKH COJIOHYAKOB M I'PYHTOB C BBICOKHM COJEp)KaHHEM HEe(TH, YTO CIYXKUT
OCHOBaHHMEM JIJIsl TIPOBENCHHUSI HA HHUX TEXHHYECKOW PEKyIbTHBAIMH [2,
c.18].

MOHHUTOPHHT COPOBBIX COJOHYAKOB M TPYHTOB TE€XHOJOTMYECKUX
TUIOLIAJIOK MECTOPOXKICHHUSI OOHAPYKHJI TTOBBIILICHUE CO/AEPIKAHUSI CBUHIIA,
MeJH, IIMHKA, KoOanbTa, KaJMusl, BaHAJUs U HUKENS - B 1,5-3 pa3a, MbIIbs-
Ka oT 2,5 10 5 xpar. IT0 00YCJIOBIECHO HAIMYUEM TSDKEIBIX METAJNIOB B
HedTH, HePTemIame 1 OypOBBIX OTXO/aX, a TaK)Ke BBIOpocaMu B aTMoce-
Py mpH CKuraHud He(TH W HEePTENPOAYKTOB M paboTe aBTOTPAHCIIOPTA.
EsxeroHoe HakoIIeHHE TSDKENIBIX METAIJIOB M MBIIIbsIKa B I0YBaX W IPyH-
Tax MECTOPOXJICHHS MJET MEJJICHHEE, HO TeHJCHIUS HEYKJIOHHO ITOJIOXKH-
TeNIbHAs, B OTJIMYME OT YIJIeBO10poaoB. KoHIIeHTpalys IMHKA U CBUHIA BO
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MHOTHX TI0YBaX M HACHIIHBIX TPYHTaX B HACTOSAIIEE BPEMsS COMOCTaBMMA C
ypoBHeM I1JIK nms mecuaHsIX moYB, Ui MEOU U BaHaaws oHa B 1,5-4 paza
amwke [1/IK. Hanbonee onacHOTO ypoBHS 3arpsa3HEHUE II0YB U TPYHTOB JJOC-
TUTJIO HAKEJIEM M MBIIIBSIKOM, COJIEpKaHNEe KOTOPBIX MCXOTHO OBIJIO BBICO-
kM. Ono mpeBpimaer I1JIK kak i mecdaHBIX MMOYB, TaK W TJIMHHCTBIX
ITOYB.
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CPABHUTEJIBHASA OIIEHKA XUMHNYECKOI'O COCTABA "
3®PEKTUBHOCTU JEACTBUA MOJIUPUIIMPOBAHHBIX
BUOTEHHBIX CTUMYJIATOPOB B. II. PUJIATOBA

B Hacrosmee BpeMsl COIMAIbHO-IKOJIOTHYECKHE (HAKTOPHI TPUBOIAT K
poCTy umncia 3a60JIeBaHMil YeIOBEKA U KUBOTHBIX, TO3TOMY MCCIEI0BATEIH
MHOTHX CTpaH aKTyaJIn3UPYIOT MpoGJIeMy TONYYeHHsT OMOTEHHBIX CTHMY-
JISITOPOB, KOTOPBIE HA3HAYAIOTCS C IENBI0 CTUMYIIIIMA MeTabOoINUECKUX |
pereHepaTopHBIX TIPOIECCOB IS MOBBIIECHUS OOIIEH COMPOTHBISIEMOCTH
opranmsma [1].

BuoreHHbie CTUMYJSITOPBI — 3TO TPYIIA JICKAPCTBEHHBIX CPEJCTB.
CeIpbeM JIsl TaHHBIX OMOTE€HHBIX MPENapaToB SIBISIOTCS TKAHH U OPTraHbl
KUBOTHBIX M PaCTEeHHi. BUOTeHHBIE CTUMYISITOPBI 00Pa3yIOTCS B H30JIHPO-
BaHHBIX OpPTaHaX, MOMEIICHHBIX B HEOIATONMPUSTHBIC YCIOBHS, B PE3yJIbTa-
Te KOTOPBIX BBIPAOATHIBACTCS M HAKATUTHBACTCSI OMOJOTHUCCKUE AKTHBHBIC
BemecTBa. [Ipy BBEJCHUU JaHHBIX BEIIECTB B OPraHU3M JKMBOTHBIX MOBBI-
IAeTCsI YCTOWYMBOCTh OPTraHU3Ma K Pa3sHOOOPA3HBIM MOBPEKAAONIMM BO3-
JICUCTBUSM IyTEM aKTHBAIMU €r0 3alUTHBIX U MPUCIOCOOUTENBHBIX CHC-
Tem [2].
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Lenpto manHO# pabOTHI SABISIETCS] CPAaBHEHHE AHATUTHIECKUX [TOKA3aTe-
Je MOIU(UIMPOBAHHBIX OMOCTHMYIIITOPOB, OJTYYEHHBIX B Hamel jgabo-
paTopux M TECTHPOBAaHME IAHHBIX IIPEnapaTroB Ha 3PEKTUBHOCTh IIPUPOC-
Ta XHUBOTO Beca KpymHoro poraroro ckora (KPC) (ma 6aze OO0 «Kamuau-
Ha» J{IOpPTIONMHCKOTO paiioHa) MO CPaBHEHHIO ¢ KOMMEPUYECKHM Ipenapa-
toM «Hyxieonentuny (mpomsBogureib OO0 «IKOXUMTEX).

IIpenapatsel, nonxydennsie u3 opranoB KPC (meueHu, cene3eHkH U suu-
HHUKOB) MOIU(HUIMPOBANUCH A00GaBiIeHHEM acKOopOuHOBOH (AcK) u siHTap-
Hoit (AnK) xkucnoTel. B xadecTBe aHATUTHYECKUX MOKa3aTeseil cpaBHUBA-
ek 3HaueHus: pH-mpemapatoB, cyxoil OCTaTok, MHKPO3JIEMEHTHBIN CO-
craB (Fe, Cu, Co, Se) u conepskanue Tsixensix Metamios (Pb u Cd).

Pe3ynbTaThl cpaBHEHUs aHAIUTHUYECKUX IOKa3aTesiell MpeaCTaBICHbI B
Tabmuue 1.

Tabnuya 1. Cpasnenue ananumuueckux nokazamesneil OUO2EHHBIX
CHUMYTIAAMOPOG

Ne Ilokazarens, | [Ipemapat | IIpemapat | [Ipenapar | Ilpenapar
I/l | eAWHWIBI M3- | HAa OCHO- | HAa OCHOBE | HA OCHO- | CpaBHEHHS
MEpeHHs BE [1€Ye- | CENIC3CHKH | BE SIMY-
HU HHUKOB
1 pH, en.pH 7,46 7,38 7,51 7,92
2 Cyxoif octa- 4780 4232 5550 1790
TOK, MF/JZ[M3
3 Fe, mr/am’ 9,17 10,31 4,63 14,63
4 Cu, mr/am° 1,99 2,57 1,69 3,11
5 Co, mr/am° 0,12 0,15 0,09 0,10
6 Se, mr/mm’ 12,38 10,15 5,23 2,02
7 Pb, mr/mm° < 0,002 < 0,002 < 0,002 < 0,002
8 Cd, mr/mm° <0,0001 | <0,0001 | <0,0001 <0,0001

D¢ dexTuBHOCTh mpenaparoB npupocrta xuoro Beca (IIXKB) KPC
npejcTaBcHa B Taduie 2.
Taonuya 2. Ippexmusnocmo 6uocmumynsmopos ons IZKB, ¢ %

Ksaptaun, (mo- [Ipenapar IIpemapat IIpemapar Kommepueckuit
IubuKaTop) Ha OCHOBE | Ha OCHOBe | Ha ocHOoBe | mpenapar «Hyk-
HeYeHH CEJIC3CHKU | SIMYHUKOB JICONISTITH
IV k8. 2016 1. 6 12 8 15
(AcK)
I xB. 2017 1. 11 18 14 13
(AnK)
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TakuM 00pa3oM, pe3yibTaThl MPOBEACHHBIX HMCCIIEAOBAHUM ITOKA3aIIH,
YTO MOAU(HUIUPOBAHNE OMOTEHHBIX MPENApaToB SHTAPHONW KHUCIOTON SBIIS-
etcsa 6onee 3ddexTuBHEIM a5 ipupocTa xxuBoro Beca KPC, wem ¢ ackop-
OMHOBOMH KHCIIOTOM.
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OINNPEJAEJIEHUE OPTAHOJIEIITUYECKHUX U
TUJIPOXUMUYECKHUX IOKA3ATEJEN BOJI PEK UH3EP U
3UJIUM APXAHT'EJbCKOI'O PAMOHA PECITYBJIUKA
BAIIKOPTOCTAH

B Hacrosmiee Bpems mpoOiema 3arps3HEHUsT BOAHBIX OOBEKTOB (peK,
03ep, MOpeH, TPyHTOBBIX BOJ W T.J.) ABISIETCS HanOoJee aKTyadbHOMH, T.K.
BOJIa SBJIETCS ILEHHEWIINM NPHUPOAHBIM pecypcoM. OHa HrpaeT BaXKHYIO
poip B mpoleccax oOMeHa BemecTB. OrpoMHOe 3Ha4YEHHE BOJA MMEET B
CEIIbCKOM XO3SHCTBE M B MPOMBIIIIIEHHOCTH. be3 BOJpI yenoBek He MOXKET
MIPOKUTH O0JIEe TPEX CYTOK, HO, JaXke MOHMMAsl BCIO B&YKHOCTB POJIH BOJBI B
€ro XKM3HH, OH BCE PAaBHO MPOJOJDKACT KECTKO IKCILTyaTUPOBAaTh BOIHBIC
00BEKThI, 0E3BO3BPATHO M3MEHSSI UX ECTECTBEHHBII peXuM cOpocamu U
OTXOJJAMH.

Nu3ép - peka B BamkoprocraHe, JE€BBIM MPUTOKOM DPEKH SIBIISETCS
Cum (6acceiin Kamer). nuaa pexu coctasiseT - 307 kM (I"apees, 2011).
Oomiee magenue pexku Muzep -937 m. [Lmomanp Oacceitna cocrasiser 5 380
KM?, CpeJHss BBICOTA - 553 M, Takke rycrora pedHoi cetd - 0,59 km/km2.
3aneceHHOCTh pekH - 83 %, a 3abonoveHHOCTH - 1 %. CpeaHeronoBoii pac-
XOJI BOJIBI B yCThe - 67,7 M3/c.

Penved BomocOopa siBisiercst ropHblid. Iluranne cHeroBoe. Ha Bcem
MPOTSHKEHUH PEKa UCIONIb30BaNach AJIs CIUIABa Jieca IUI0TaMu, a TaKkKe AJs
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OBITOBBIX M XO3SIMCTBEHHBIX HYXJl MECTHOTO HaceneHusl. OCHOBHbIE IPHUTO-
ku: TromepMeHb - cmpaBa; Cropronssk, bacy, AckeiH - cieBa. Pexa Wuzep
OepeT Havajo Ha BOCTOYHOM cKJIoHE Xpedta Kymapnak mpumepno B 13 - 15
KM Ha CEBEpPO-BOCTOK OT TOphl SIMaHTay. AGCONIIOTHAS BBICOTA HCTOKA PEKU
okoio 840 m, BeicoTa ycThs okomo 90 M, cpenuuid ykioH 2,46 m/xm. Ilep-
BB yYacTOK peKH, MPOTSHKEHHEM 165 KM, IPOXOIUT B TOpax B y3KOH J0-
muHe. 31echk bonpmoit MH3ep uMeeT sSpko BBIpaKEHHBIN XapakTep rOpHOH
peKH ¢ OOJNBIIMMH YKJIIOHAMH M OOJIBIIMMH CKOPOCTAMH TeueHus. Ha mep-
BOM ydacTke IupuHa pycna pexd 20 - 40 M, riryOHMHBI B MEKEHHOE BpeMs
Ha 1aecax He 6onee 1 -1,3 M.

Bropoii yuacrox pexu bonbmoro HMusepa oTiauyaercss OT NEPBOIO
ydacTKa TeM, UTO J0JIMHa Oosiee mmpokas. Ha aToM ydacTke HIMpHHA peKu
40 - 60 M, a B HU30BBsIX mocturaeT 100 M. [ryOWHBI TIpH BECEHHEM ITOJIO-
BOJbE JOCTUTAIOT 3,5 M, B MEXEHb NaJaroT Ha Iuiecax Ao 1,3 M u Ha nepe-
Kartax - 10 0,3 m.

MaxkcumanbHBIE CKOPOCTH BECHOM 2,4 M/C M YMEHBIIAIOTCS B MEXEHb
1o 0,4 m/c. BckpbITre peku IPOUCXOAUT OOBITHO BO BTOPOIl JeKaIe ampes.
Becennnii nepoxon amurcs 3 - 5 gHeil. [IpoloKUTENbHOCTh BECEHHETO
MOBOJIKA IIOCJIe OYMCTKH PEKH OTO Jibjaa Kojebyercs oT 12 no 43 nHei.
MaxkcuManbHble YPOBHU HACTYIAIOT depes3 2 - 9 aHeil. MesxeHHbIH nepuos
HaCTyIMaeT B KOHIIE Masg. YYacTOK peKu OT UCTOKa 1o 1. Kaprayisl HaxoquT-
cs Ha Tepputopun KOxHO-YpanbCcKoro 3anoBeIHUKA.

Peka 3unum, ogHa U3 KpynHeIX pek FOxkHoro Ypana. 3unum siBisiercs
MpaBbIM NpUTOKOM peku benas u Bnagaer B Hee B 585 kM oT ycrbs. Haum-
HaeTcs peka 3WINM Ha BOCTOYHOM CKJIOHE XpeOTa 3miIbMepaak, Ha BBICOTE
630 M Hag ypoBHEM Mopsi. B BepxHeM TeueHuu peka 3WIUM TEUYET C CeBepa
Ha 10T, 3aTe€M, POPBABIINCH CKBO3b XpeOeT 3miIbMepaaK, MEHSET CBOE Te-
YeHHE Ha MPOTHBOIIOJIOXKEHHOE. B HIDKHEM TeueHHM 3WINM M3MEHSET Ha-
NpaBJICHAE TEUCHMS W TEYeT C BOCTOKA Ha 3amai. [ JIaBHBIM NPHUTOK peKH
3unuM B BEpXOBBAX - peka 3urasza. [imHa 3mnmuma coctaBiseT 215 kM.
Inomas Gacceitna 3280 kv’ ObLiee MajgeHHe OT HCTOKA 0 YCThs 607 M.

[Tutanne pexu 3MWIMM MPEUMYIIECTBEHHO CHETOBOE. 3aMep3aeT peka
3unuM B cepeauHe HOAOpA - Havase Aekadpsa. Ha MenkoBobsAX, B BEpXHEM
TE€YEHUH B CHJIHBIE MOPO3BI peKa 3MINM IIpoMep3aeT U 00pazyeT TOJICTECH-
HBIE HaJIe[U.

Pacxon Bonbl B ycThe peku 3uinum coctasisier 38,7 M, Bcxkpriaercst
3unuM B CepeiuHE anpelis — Hadane Mas. Pexa 3unuM IenuTcs Ha J1Be Jac-
TH, TOPHYI0, OT UCTOKA [0 AepeBHU TamacTel ¥ PaBHUHHYIO, OT TalacToB
JIO yCTBAL.

OpraHoJenTH4YecKUe IOoKa3aTeNln UCCIEAYEMbIX PeK Npe/ICTaBIeHbl B Ta0-
e 1.
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Tabmumma 1.

OpraHonenTu4eckue MOKa3aTeIH UCCIEAYEMBIX PEK

[oxazarenn p. Un3ep p.3mmm
VHTeHCHBHOCTS 3ama- crabas cabas
Xa
Xapakrep 3anaxa HEONPEEIICHHBIN TpaBsIHOM
IIBeTHOCTH c1abo-KeaToBaras caabo-KeaToBaTas
MyTHOCTB cabo-MyTHas cmabo-MyTHas

W3 Tabnwmpl 1 BHOHO, 9TO WHTEHCUBHOCTH 3amaxa peku Uuzep u 3u-
muM cnabasi, 3amax 3amMedaeTcs W COOTBETCTBYeT 2 OaiumaM (AMMXMHUHA,
2006). Taxyke MyTHOCTh O0CHX PEK TI0 MOKA3aTeII0 OTMEYaeTCs Kak ciabo-
MyTHas. 3amax peKu 3WiNM TPaBSHOW. DTO CBHACTEIBCTBYET O TOM, YTO B
BOJIC UMEETCS IIPOLECC THUEHUSI BOAOPOCIEH U BOAHBIX pacteHuid. Ilo mo-
KazaTeJro 1IBEeTHOCTH peka VH3ep umeer Oosiee sipkuid XapakrTep, 4eM IBeT-
HOCTh pekH 3miInuM. DT0 00YyCJIOBICHO TJIaBHBIM 00pa3oM NPHCYTCTBHEM
OKpAalI€HHBIX OPTraHUYCCKHUX BCHICCTB M COACPKAHUEM TYMHUHOBBIX BE-

IICCTB.

Tabnuya 1

[ToxazaTenn XMMAYECKOTO aHaIH3a pob Box pek Wu3ep u 3mwmmm

WHrpenuenTsl Ennnauna p-Un3zep p-3unum nAaK
HM3MEpEHUs

pH Mr/ M 7,07 6,98 6,5-8,5
Munepanu3zanus | Mr/i 393 215 1000
BIIK mr/am’ 2,27 4,93 3,0
Keneso Mr/am’ 0,01 0,01 0,01
Mens MF/,I[M3 0,0012 0,001 0,001
LluHK Mr/am° 0,011 0,02 0,01
CauHen MF/,I[M3 0,001 0,001 0,001
AJNFOMUHUN mr/n 0,019 0,022 0,04

AHanu3 XMMHYECKOI0 COCTaBa peK Mokaszai, yTo pH Bozbl B npeaenax
HOpMbl. CTenieHb MUHEpaIu3aluy BOJABI 3aBHCUT OT KOJIMYECTBA PacTBO-
PEeHHBIX couel, conepxamuxcs B 1 1 Boxsl (becmamsitHoB, Kportos, 1997).
CopneprxaHre pacTBOPEHHBIX coJIell B 00enx pekax B HopMme. Ha tabmumsn 1
BHJTHO, YTO JOMYCTUMYIO KOHIIEHTPAIUIO M0 p. VH3ep MpeBBINAIOT TaKue
ToKasaTeian Kak Melb U nmuHK. [1o p. 3wimM  mpeBBIIeHB TOKa3aTeNn Ta-
kue kak: BITK, muak. KoHleHTpanus MuHKa B BOJIE p. 3WINM BBIIIE BCIE -
CTBHE BBIMBIBAHHUS €TO W3 OIMHKOBAaHHBIX TPYO, JATyHH M LUHKCOAEpXKa-
et apmaTtypsl. OCTalIbHBIE TTIOKA3aTeN HAXOISATCS B TIPe/ieax HOPMBI.

Takum 00pazoM, IO OPraHOJENTHYECKUM U XUMHUYECKUM MTOKa3aTeIsIM
pexu MH3ep u 3uimiM ci1abo 3arps3HEHEL.
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ONPEJEJIEHUE COAEPKAHUA CEJIEHA U 3JIEMEHTOB-
AHTATOHHUCTOB B OPTAHAX PACTEHUI POJA MAJIMHA
(RUBUS L.) MUIIKMHCKOI'O PANOHA PECITYBJINKHA
BAIIKOPTOCTAH

PacTuTenpHOCTD SIBNISETCS BaKHEHIINM KOMIIOHEHTOM OHocdepbl, Ur-
past posib IPOMEXYTOUHOI'O pe3epByapa, 4yepe3 KOTOPBIA MHUKPOJIEMEHTHI
NepexXotAT U3 M04YB, a YACTUYHO U3 BOJABI B OPraHU3M 4YEJIOBEKA U KUBOT-
HBIX. PacTeHuss MOTYT HaKaIUIMBaTh MHUKPOJIEMEHTBI, OCOOCHHO TSDKEJbIe
MeTaJUIbl. XUMHYECKHI COCTaB PaCTEHHUH 3aBUCUT OT JABYX TNIaBHBIX (akToO-
POB - TEHETHYECKOTO M dKoJorndyeckoro. I'eHeTnueckuil akTop NexHT B
ocHOBe (DOPMHPOBAHUS XMMHUECKOTO COCTAaBA PACTCHUH M PEryaupyeT Mo-
TPeOHOCTH B OIIpEAEICHHBIX IEMEHTaxX OTACIbHBIX rpymm pactenuil. Kop-
peKnuy IeuIuTa celieHa B IHIIE YeJIOBEKAa M PAllMOHAX >XMBOTHBIX IIpe-
HATCTBYET HEAOCTATOYHASI U3YYEHHOCTh COAEPIKAHUS M MPOCTPAHCTBEHHO-
TO paclpesieNieHus €ro B MPUPOIHBIX KOMIIOHEHTaX TEPPUTOPUH, B MEPBYIO
ouepesib B [I0UBAX, a TAKXKE OTCYTCTBUE JAHHBIX O HAKOIJICHUM 3JIEMEHTA B
PACTEHHAX KOHKPETHBIX MOYBEHHO-KIMMATHIECKUX 30H. [1]

B nueByto 1ens ceneH nocTynaeT o CUCTEME BOJIA - II0YBa — PacTe-
HUs, IO3TOMY COJZIEP>KaHUE CEJICHA BaXKHO PacCMaTpUBATh HE TOJIBKO B I10Y-
BE, HO U B pacTeHusX. CeleH XapaKkTepu3yeTcs HEOJHOPOIHBIM pacIpese-
JICHWEM B OpTaHax PacTeHWH, 9TO OMpeAessieTCs 0COOSHHOCTSIMM MUTAHUS
nocienHux. Kak npasuno, Hanbosee BHICOKOE €ro coJiep)kaHue OTMEYaeTCst
B BEpXYIIKax 1100EroB, B cEMEHaX, B KOPHSX, a TAK)KEe B COKE B IEPUOJI CO-
KOJIBIDKEHHMSI pacTeHHi. boibmnas 4acTb NPUPOIHBIX HMCTOYHHKOB OenHa
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CEJICHOM, YTO ONpPEAEIsIET UX HE3HAYUTEIbHYIO POJIb B (JOPMUPOBAHUH CE-
JIEHOBOTO CTaTyca pacTeHUH, )KUBOTHBIX U UesioBeKa. [5]

CesepHble paiioHsl TeppuTopun PecnyOnmkn bamkopTocTan xapakre-
PHU3YIOTCS Pa3INYHBIM COJIEPXKAHHEM CEJIEHA - OT OTHOCHTEIHFHO HOPMallb-
HOTO 1O yMepeHHoro Henpocrtatka (Puc.l), mosToMy aHanmm3 MPHPOIHBIX
00BEKTOB JAHHOTO PETHOHA HA COJCPIKAHNE CENICHA SIBIISCTCS aKTYabHBIM.

I

Puc. 1. Conep:xanue ceneHa B pacTeHHsAX U mouse Poccnu [1]

1- BeIpakeHHBII AeUIUT ceeHa, 2- yMEPEeHHbIH HE0CTATOK CeleHa, 3 — OTHOCH-
TEJIbHO HOPMAaJIbHBIH YPOBEHb CeJIeHa B Cpejie, 4— MOBBILICHHOE CO/ICPIKAHHE ce-
JICHA B PaCTCHUAX U CPEIC, 5— Y4aCTKH CEJICHOBBIX AHOMAaJIHH U IOTCHIIMAJIbHBIX

OUOTreOXMMHUECKHX FI/IHepHpOBI/IHHI/Iﬁ

OmnpeneneHre KOJIMYECTBA CEIE€HAa HE IO3BOJISICT CHENATh OJHO3HAY-
HBIE BBIBOJIBI O €TO MEPEXO0/€ B MHUIIEBYIO IEMOYKY, YTO MOKHO OOBSICHHUTH
€r0 aHTArOHHCTHYECKHM B3aMMOAEHCTBHEM C TshKenbIMH MeTamtamu (Cd,
Cu, As, Pb, Zn). Ilo OTHOLIEHHIO K HCCIEAYEMBIM 3JIEMEHTAM-
AQHTaroOHMWCTAaM MHOTHE pAacTEeHHs HMMEIOT (DU3MOJOTHYECKHEe MEXaHH3MBI
3alUTHL. B yCIOBUSIX MOBBINIEHHOTO COJEPIKAHMS TSKENIBIX METaJIOB pac-
TEHHsI MOT'YT HEWTpaJIM30BaTh X TOKCHYHOE JEHCTBUE, 3aJCpKUBas UX B
KOPHSIX, TEPEeBOJsl METaUIbl B HEaKTHBHbIE ()OPMBI, OTBOJISI X B ONaaro-
me oprasl. [4]

Llenpio JaHHOTO MCCIIENOBaHMS SBUIIOCH H3YUCHHE COJICPIKaHMs celle-
Ha W 3JIEMEHTOB-aHTArOHHUCTOBB KOPHSX, CTEONSX, JIUCTIX M IUIOAAX pac-
tenus: poxa manuHa (RubusL.) Mumkusckoro paitona PecnyOnuku Ba-
KOPTOCTaH.

Jiis mccnenoBaHus paiioH ObLT pasneneH Ha 12 ydactkoB. [IpoOsr 0T-
Oupanuch B COOTBETCTBHU ¢ HOpMaTtuBHbIMU JokyMeHTamu: ['OCT 28055-
89 «CaxeHIpl IepeBbeB U KycTapHUKOB. CaJloBble M apXUTEKTypHbIE Gop-
Mb» [3].

Meton uccnemnoBanus: abcopOIMs aTOMHOTO Tapa, MOIYIeHHOTO IpH
AJIEKTPOTEPMUIECKON aTOMH3AIH MPOOBKI.
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Puc.2. Kapra Mumkunckoro paiiona Pb
[Tomy4yeHHBIE pe3yabTaTHI IpEACTaBIeHb! Tabmue 1:
Tabmuua 1
OmnpeneneHne CoAepKaHUs CeJIeHa M 3JIEMEHTOB-aHTarOHHWCTOB B MaJlMHE,
MKI/KT

Se As Cu Pb Cd Zn
ITousa 23,27 13,17 72,44 7,54 0,13 1,20
Kopuu 5,45 8,13 118,12 40,16 1,54 1,59
Crebmu 19 2,27 41,29 7,82 0,38 0,58

JIucTps 3,94 3,57 60,95 12,86 0,57 0,87

[Tmoxst 4,26 5,32 85, 23 18,71 0,78 0,95

Hawubonbliiee copepkanue cejleHa HaOI0AeTCsl B KOPHIX PACTCHHUS,
OJTHAKO, OHO Pa3UTENIbHO OTJIIMYAETCS OT €ro KOJIHYecTBa B IMouBe. [2]
MO>HO MPEANOI0KUTH, YTO CEJICH B MOYBE HAXOUTCS B TPYIHOAOCTYITHON
it pactenuit popme. CopepkaHue 37IeMEHTOB-aHTATOHUCTOB TaKKe IMpe-
obnamaeT B KOPHEBOWCHCTEME pAaCTEHUH, MPUUYEM MeJlb, CBUHEII, KaMHUH U
[IUHKB KOPHSX aKKyMYJIHPYIOTCS (KOJHYECTBO CBUHIA B KOPHSIX MPAKTHYEC-
CKH B 5 pa3 0oJIbllle €ro coAepKaHus B ouBe). Meb U CBHHEIl TaKKe Ha-
KaIUTMBAIOT JINCThSI M TUTOJIbI PACTCHHS, KaJIMUH - BCE OpPraHbl PaCTCHUIA.

KonuuecTBo MBINIbSIKAa BO BCEX OpraHax pacTCHU HE MPEBBIIIACT ero
COJIep’KaHUsI B MOYBE, OJJHAKO, €0 3HAYMTENIbHASI YacTh 3aJICPIKUBACTCS B
KOPHSIX.

[MosyueHHbIE JaHHBIC MOITBEPIKAAIOTCS 3HAYCHUSIMHU KO PUIUSHTOB
OHOJIOTHYECKOTO MOTJIOIICHUS 3JIEMEHTOB-aHTarOHUCTOB (Ta0. 2).

Tabiuma 2
KoadpummeHnT 6monornueckoro norIoNIeHNs YIeMEHTOB-aHTarOHUCTOB
(KBIT)
KBIT Se Cu As Zn Cd Pb
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Kopuu 0,23 1,6 0,62 1,33 11,8 5,32

Crebnu 0,08 0,57 0,17 0,48 2,9 1,04

Jluctes 0,17 0,84 0,27 0,73 4,38 1,7

[Tnonsr 0,18 1,17 0,4 0,79 6 2,48
Jlutepartypa

1.Bepuanckuii B.J. XuMmudeckoe crpoeHne Omocepbl 3eMiIH U €€ OKpY-
skerns / Bepragcknit B.M — M.: Hayxka, 2001. — 376 c.

2.3yoxoB H. B., bopuna T. A. Xapakrep pacrpeaencHus TSHKEIBIX MeTall-
JIOB 110 OpraHaM PacTEHHH B 3aBUCHMOCTH OT OMOJOTHYECKHX OCOOEHHOCTEH
KyJIbTyp //Matepuaisl BCepOCCUHCKON HayYHO-ITPaKTHYECKOI KOH(epeHINT
«Du3MOJIOTHsI PACTEHHIA U IKOJIOTHs Ha pyOeke BeKoB» - Spocnasib, SplY,
2003 - C 66-67

3. Kosnogra I'.T"., Ouuna C.A, AnkamgsipoBa A.C., Yecmanos C.M. Omnpene-
JICHHE COJAEp)KaHUs CeleHa M AJIEMEHTOB-aHTAarOHHCTOB B MOYBE MUIIKHH-
ckoro paitona PecmyOnuku bBamkoproctan. // IlpoGmembl PernonanbHoi
skosoruu. - Ne 2. —2016. — C. 78-82.

4TOCT 28055-89 «CaxeHIIBI JIepEBBCB u KYCTapHHKOB.
CaztoBble 1 apXUTEKTYPHBIE (POPMBI».

5.TyrenbssH B.A. Cenen B opraHu3zMe deioBeka. MeTabomu3M. AHTHOKCH-
JaHTHBIC cBOHCTBa. Ponp B kanmeporenese/ B.A. TyremssH, B.A. Kasxkes,
C.A. Xorumuenko, H.A. T'omyOkuHa, 1.A. CoxomnoB. -M.: UzmatenpcTBO
PAMH. - 2002. - 219c.

Axrapees K.O., SInnaposa 3.H.
B} bamlI'V, r.bupck

Annaposea D.H., K.0.H., doyenm
alvera0O3@mail.ru

METO/bI AHAJIU3A KAYECTBA INTHEBOM BO/JbI
Boma — 3710 »Kkomormdeckuii, >XKM3HEHHO BaKHBIM KOMIOHEHT. [lo
OLIEHKAM CHenuaanucToB, 10 50 % Bcex 3a00aeBaHMit xuTEICH 3eMIu CBS-

3aHbl UMCHHO C HU3KHM Ka4C€CTBOM l'[OTpC6J'I$I€MOI71 BOJIBI. B cBsa3u ¢ atum
AKTYaJIbHO M3Y4YC€HUE MCTOJIOB aHAJIN3a Kady€CTBa MUTHEBOM BOJBI.
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Oco00 ocTpo maHHas MpoOJIeMa 3aTPOHYJIa HACEICHHBIE TyHKTHI, T
Pa3BUTHl PA3IMYHBIC OTPACIM TNPOMBIIUICHHOCTH, TPAHCIOPTHAs CETb,
CEITbCKOE X035ICTBO U Apyrue chepbl AeITeIbHOCTH YEI0BEKa.

B Hacrosimiee BpeMs BBIICISIFOT MHOXKECTBO METOJOB aHAIM3a BOJBI.
Cpenn HEX HauOOIIbIIee TPUMEHEHNE HATIILIH:

1.Meton onpeaenenus Beauunabl pH. Onpenenenne Benmyanasl pH
BOJBI UMEET OOJbIIOe 3HAUCHHE NP OLEHKE KauecTBa MPHUPOAHBIX BOJ B
cHCTeMax IMUTHEBOIO W IPOMBIINIICHHOTO BOJOCHAOXKEHHUS. DTOT MOKasa-
TeJNlb TAK)Ke Ba)KCH NMPH 00paboTKe IMUTHEBOH BOJBI, HOATOTOBKE BOABI IS
MPOMBIIUICHHBIX YCTAaHOBOK, MPU YTHJIM3alUU OBITOBBIX U TOPOJCKHXCTO-
koB. [1;1.]

3.Metoa onpenesieHHst ;KeCTKOCTH BOABI. JKeCTKOCThIO BOJBI HA3bI-
BAETCsl COBOKYITHOCTh CBOMCTB, OOYCIIOBJIEHHBIX COJCp)KaHHEM B HEH Iie-
JIOYHO3EMEIBHBIX 3JIEMEHTOB, IPEHUMYIIIECTBEHHO HOHOB KaJIBIMS U MarHUs
[2;1.]

3.0npenesieHue OpPraHo/IeNTUYECKUX MOKa3aTeseil BoAbl (BKYC,
1BeT, MPUBKYC, 3aMaxX, MyTHOCTb M Ap.). LIBeTHOCT SIBISIETCSI BaKHBIM
(PM3UKO-XMMHUYECKUM ITOKa3aTeNleM KadeCTBa NMUThEBOW BOJBI, OT KOTOPOH
3aBUCAT €€ OpraHOJENTUYECKUE CBOMCTBAa. I[BETHOCTBIO Ha3bIBacTCs YycC-
JIOBHO IIPpUHATAsA KOJHNYCCTBCHHAA XapaKTCPUCTUKA IJIA ONHMCAaHHA LBETa
IIPUPOJHOM U MUTHEBOM BOJIBI, UMEIOLIEH HE3HAYUTEIbHY €CTECTBEHHYIO
OKpacky. L[BeTHOCTh SBISETCS KOCBEHHBIM IIOKa3aTesleM KOJIM4ecTBa CO-
ACpKaAIUXCA B BOJAC PACTBOPCHHBLIX OPTraHUYCCKHUX BCIICCTB. I/I3MepeHHe
[[BETHOCTH NPHUPOIHBIX BOA HEOOXOJUMO JUTS MPABHIBHOTO BEIOOpA TEXHO-
JIOTUU BOJIONIOJATOTOBKH. LIBETHOCTH BOXBI OINpeAemseTcs CpaBHEHHUEM C
pacTBOpaMH CIIENUAILHO PUTOTOBIEHHOM IIKaIbl IIBETHOCTH U BBIPAXKAET-
sl B Tpajycax I[BETHOCTH 3TOH mIKaybl. 1[BeTHOCTH, MyTHOCTD OTIpeiensieT-
cs o 'OCTy 3351-74, poToMeTprueCKUM METOJOM. 3amax OmpeaesaeTcs
o 'OCTy 3351-74, opranonentuueckum metoom. [3;1]

4. XumMu4yeckne MeTobl. XMMUYECKHE METO/IBI aHAIN3a BOJBI ITO3BO-
JISTFOT BBISIBUTH KOJIMYECTBEHHOE COJIEp)KaHUe: THAPOKapOOHATOB; OOIIETO
JKenesa; XJIOPUA-UOHOB; CyNb(aT-uOHOB; HOHOB aMMOHUS, HUTPUTOB, HUT-
pAaToB; KabIKs, Maruust;, Maprauia. [4;1].

B Hacrosimee BpeMs uueT pa3paboTKa HOBBIX METO/IOB aHANIM3a Kade-
CTBa MUTHEBOH BOBI, YCOBEPIICHCTBOBAHNE IPHOOPHOM Oa3bI.

BHenpstoTcst HOBbIE CIIOCOOBI OYUCTKH ITUTHEBOH BOJIBI.

Jluteparypa
1.T'OCT P 52407-2005. Boga nurseBas. MeToIbI OMpeeIICHHS JKECT-
koctu. Benen 2005-12-20. — M.: denepanbHOE areHTCTBO MO TEXHHYECKO-
MY PEryJIHPOBAHUIO M METPOJIOTHH.
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2.I'OCT 3351-74 Bona nutheBas. MeTOIBI ONPEICIICHUS BKycCa, 3ara-
Xa, MBETHOCTH W MyTHOCTH. Bemen 1974-05-24. — M.: T'ocymapcTBeHHBIH
komureT crangaptoB Coera Munuctpo CCCP.

3.I'OCT 3351-74 Boxna nutheBas. MeToAb! onpeesieHus BKyca, 3arma-
Xa, IMBETHOCTH W MyTHOCTH. Bemen 1974-05-24. — M.: T'ocymapcTBeHHBIH
komureT cranaaptoB Cosera Munmnctpo CCCP.

4.TOCT 4192-82. Boga nutheBas. MeTOIBI ONpPECICHUS MUHECPAIb-
HBIX a30Tcojiepkanux BemecTB. Benen 1982-01-25. — M.: T'ocynapcTBeH-
seiit komuter CCCP 1o cranaapram.

basxuna U.M.

B® baul'V, r.bupck, Pb
Tazemounos P. P., k.x.H., Ooyenm
sakhibgareeva.irisha@mail.ru

ONPEJEJEHUE KHUCJIOTHOCTHU MOJIOKA
TUTPUMETPUYECKUM METOJOM

Monoko sBIseTCd NPOLYKTOM CEKPETOPHOU AEATENEHOCTU MOJIOUHON
xese3bl MilekoruTaroIux. C (GU3MKO-XMMUUECKONH TOYKH 3pEHHS MOJIOKO
MpPEeACTaBIsIET COOOH CIOXKHYIO TOJNUAUCIEPCHYI0 CUCTEMY, B KOTOpOIi
JMCIIEPCUOHHOM Cpeloi sIBISIETCS BOJla, a JAUCIEpCHOM (a3oil — BelnecTsa,

HaXOAAIINecs B MOJIGKYJIIPHOM, KOJUIOMIHOM U 3MYJIBCHOHHOM COCTOS-
HUU. MOIOKO OMHOCAMCA K 2pynne npooyKmos NnoeceoHeeHo20 nompebie-
HUSL U CONPOBONCOAIOM HeN0BEKA 8 MeYeHUe BCell €20 JCUSHU — C NePBbIX
OHell nosgneHus Ha ceéem 00 21y6oKol cmapocmu. Breicokas mumieBas
LIEHHOCTh MOJIOKa OOYCIIOBJIEHA TEM, YTO OHO COJIEPXHT BCE HEOOXOH-
MBIE YEJIOBEKY NMUTATENbHBIE BEIIECTBA, KOTOPHIE XOPOIIO cOANaHCHPOBa-
HBI, YCBaWBAIOTCA JIETKO U MOJIHOCTBIO. OJHH U3 OCHOBHBIX KOMIIOHEHTOB
MOJIOKa — MOJIHOLICHHBIE OeNKH, 00JIafatomue psiioM BaXKHBIX (YHKIIHO-
HaJIbHBIX CBOﬁCTB, HUMCIOIIUX XOpOIIo C6aJ’IaHCHpOBaHHBII>i AMHWHOKHUCJIIOT-
HBI COCTaB.

KucnoTHOCTh — MoKa3aTenb CBEXECTH MOJIOKA, OAWH U3 OCHOBHBIX K-
pUTEPHEB OLIEHKH ero kadecTBa. [3]. B MOIOYHOI MPOMBIIITICHHOCTH IS
OTIpENIECICHUsT OTJIENBHBIX MOKa3aTeNneld MOJIOKA MCIIONB3YIOT THTPHUMETPH-
yeckne (0ObeMHBIE) METOIBI aHAIIN3A.

TurpumeTpudeckuii METOL aHaHM3a SBIAETCS OJHHM M3 HambOoiee
BaXXHBIX METO/I0B KOJIMYECTBEHHOIO aHAJIM3a.

TurpoBanue - 310 mporecc 100aBlIeHNsT pacTBOpa peareHra u3 Oro-
PEeTKH K pacTBOPY aHAJMTa IO TeX MOp, MOKa BECh aHAIUT HE Npopearu-
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pyer. MOMEHT OKOHYaHHS peakuud (UKCHPYIOT BU3yalbHO II0 aHAJIHUTH-
geckoMy 3¢ ¢dekTy (M3MEHEHHEe, TIOSBICHUE MIIM HCYC3HOBEHHE OKPACKH;
BBIMIA/ICHUE WJIM PACTBOPEHHUE ocanka). [lyisi 3TOro Mpu TUTPOBAHHH WC-
MOJIE3YIOT HHAMKATOPHI [2].
[peumyiecTBaMu TUTPHUMETPUUECKOTO METO/Ia aHAIN3A SBJISIOTCS:
*0BICTPOTA TIPOBENEHUS aHAIN3a (OOBIYHO HECKOJIBKO MUHYT);
®IIPOCTOTa BHINOJHEHHS aHainnu3a (BCEro OJHa onepalus) U o0opynoBa-
Hus (OropeTka);
®BLICOKAasl TOYHOCTH, paBHas 0,5% (3aBHCHT OT TOYHOCTH ONpEIEICHHs
KOHLIEHTPAI[MH ¥ TOYHOCTH H3MEpEeHUs 00beMa);
®YHHBEPCAILHOCTb: METOJ IPUTOJCH /I aHalu3a OpPraHMYEeCKUX M He-

OPTaHUYECKUX BELIECTB, BOAHBIX W HEBOAHBIX PacTBOPOB [1].

Ienpio IaHHOTO MCCIEIOBAHHS SIBISICTCS OMPEICIICHUE OTACIBHBIX
nokasaTesiell KadecTBa MOJIOKa (IOKa3aTeieil KHUCIOTHOCTH U COJepPIKAHHE
0eKoB) OOBEMHBIMHA METOJIAaMH aHAITN3A.

B kauecTBe 00pa3LoB /s UCCICIOBAHUS BBIOPAHBI:

1)«/loMalHee MOIOKOY;

2)«JIropTIOIMHCKOE MOJIOKOY;

3)«CBoe Harniey;

Tabmuma 1.
Pe3ynbTaThl TUTPUMETPUUECKOTO TUTPOBAHUS
O06pa3sis! O0sweMm meno- | Kucnor- O6wem meno- | Comepxa-
MOJIOKA Yyl B TOYKE HOCTb MO- | 4H B TOUKe HHe 6en-
SKBUBAJIEHTHO- | JIoka, T JOKBHUBAJIEHTHO- | KOB, %
CTH, MII CTH, MII
«Jlomarraee 1,9 19 3,8 3,65
MOJIOKO»
«JdropTromiH- 2,2 22 3,1 3
CKO€ MOJIOKO»
«CBoe wHamey 1,8 18 3,2 3,08
Hopmet TOCT 16 - 20 3-4
P 52054-2003

Ha ocnoBanuu MMPOBEACHHOT'O 3KCIICPUMEHTA I10 OIIPCACIICHHUIO Ka4yc-
CTBEHHBIX ITOKa3aTesiell MOJIOKa MOXKHO CHAENaTh CJICAYIOIINE BBIBOJIBI:
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— TUTPUMETPHIECKOE TUTPOBAHKE TTO3BOJISIET A(PHEKTUBHO M OBICTPO MPO-
W3BOJUTH OINpPENEIICHNE OTACIBHBIX ITOKA3aTENCH MOJIOKA, TAKUX KaK KH-
CIIOTHOCTh M COZEpKaHue OEIKOB;
— BCE HCCIEIOBaHHBIC 00pasNbl MOJIOKa COOTBeTCTBYIOT HOpMaMm ['OCT.
Jlureparypa

1.B.11. AcradypoB. OCHOBBI XHMHYECKOTO aHalu3a: Y4yeOHOE MOCo-
6ue 1o (axyIbTaTUBHOMY Kypcy It yd-ca 9-11 xiraccoB cpemHell MKOJbI.
M.: - «[IpocBemenue». — 1989 r.

2.Ananutiyeckas xumus: yueOHuk s ctyn. Cpen. [Ipod. Yue6. 3a-
BeZieHuH; nof ped. A.A.Mmenko. — M.: M3naTensckuil EHTp «AKafaeMus»,
2006. — 320c.

3.MBanoB B.JI. Monoko u Monoussle npoaykTsl — JIbBoB, HUILL Jleo-
HopM, 2000. — 400c.

beikoBa H.A., Camoiinioa E.H.
b® bawl'V, r. bupck, Pb

Onuna C.A., K.XUM.HayK
nadya.bykova.1996 @ mail.ru

AHAJIMTHNYECKHUE ITOKA3ATEJIN BOJbI O3EPA KPACHASA
T'OPA C.HUKOJIAEBKA BUPCKOI'O PAMOHA PECIYBJIUKHU
BAIIKOPTOCTAH

B cratbe paccMaTpHuBalOTCS pe3yabTaThl UCCIEAOBAaHUNA aHAUTHYE-
CKHX TMoKazareneit mpo6 Boabl o3epa Kpacnas ['opa cena HukonaeBka bup-
ckoro paiiona Pecrrybnmku Bamkoproctan. B pabote mana opraHosientude-
CKasl OICHKAa KadecTBa BOMBI, MPUBOMATCS Pe3yibTaThl MCCIEIOBaHUN 00-
el MIHEpaN3alid, KECTKOCTH, HAJMYUS MAacCOBBIX KOHICHTPAIHUU Tsi-
JKEITBIX METAJIJIOB.

UccrenoBanust po0® BOABI MPOBOIWINCH Ha 0a3e aHATUTHYCCKON
nabopatopun «L{eHTp MabopaTOpHOTO aHANH3a U TEXHUYCCKUX H3MEPCHHN
no IpuBomkckomy ¢enepansHomy okpyry» (¢dumuan «LIJIATU no Pec-
ny6nuke bamkoproctan»y OI'Y «IJIATU no [1DO» Arrectar akkpeaura-
uuu Beizad 28.10.2011 denepanbHOMY TOCYIaPCTBEHHOMY YUPEXKIESHHUIO).

OT10op 1po6 U aHaIM3 BOABI MPOBOIMICS B COOTBETCTBHHU C TpedoO-
Baaussmu ['OCT P 51592-2000 «Boga. O6mrue TpeGoBaHus K OTOOPY MPoo»
[1].

OpraHoJleNTHYECKHE XapaKTePUCTUKHA BOIBI ITOKA3alH, YTO BOJA
JIOCTaTOYHO MpO3payHas, YucTas, O0e3 1BeTa u 3amaxa (tadm.l). OHa monro
MOJKET XPAaHUTHCS, H €€ CBOMCTBA HE TEPSAIOTC.
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Tabmnma 1

OpraﬂonenanecKne NnmoKa3aTejan

PesynbTatsl uccaeoBaHui
Hoxasaremn BecHa 2016 jIero ocenn 2016 IAK
2016
3amax 2 2 2 3 Oamia
IIBeTHOCTH 10,87 9,39 10,95 20°C
MyTHOCTB 2,05 2,06 2,07 2,5 MJI/L[M3

ODU3UKO-XUMHUUECKUE IMoKa3aTen (Tabi.2) HaXoAATCS B Mpeaenax
suauenuii [1J1K [2]. Tabnuia 2

DU3NKO-XHMHYECKHE NOKA3aTe/JIH BOJ0EMOB MKT/JI

Pesynemamel uccneooea-
Tokazamenu Huu IIJIK, me/n
gecHa 1emo ocenb
2016 2016 2016
pH BOABI 6,75 6,86 7,52 6,5-8,5
OO01as )KeCTKOCTh 3,21 2,89 2,75 7
OO1mas MUHepaIH3aLust 287 258 246 1000
AroMuHuM 0,02715 0,04935 | 0,01605 0,5
MbIbsSK 0,01943 0,02558 | 0,01013 0,05
Kamnii 0.001856 | 0,001584 | *O0H 0
KoGast 0.000815 | 0000750 | %9910 | 0
Menp 0,086579 | 0,12548 | 0,11736 1
Keneso 0,095874 | 0,08597 | 0,09604 0,3
Mapraneiy 0,019856 | 0,013575 | 0,01325 0,1
Huxens 0,105982 | 0,097175 | 0,10355 0,1
CauHel| 0,025876 | 0,026982 | 0,03579 0,03
sk 0,003685 | 0,003025 | *°23% 1
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B pesynbrare mpoBENEHHBIX HCCIEI0BAaHMN OBUIO YCTaHOBJIEHO, UTO
Boja ucciexyemoro Bogoema coorsercTByeT 'OCT 17.1.3.07-82 «Oxpana
npuponsl. I'mnpocdepa. IlpaBuna KOHTpoJIs KadecTBa BOJBI BOJOEMOB U
BOJIOTOKOBY [3].

Jlureparypa

1.TOCT P 51592-2000 «Boma. O6umue TpeOoBaHUS K 0TOOPY TIPoO»

2.TH 2.1.5.689-98 «IIpenenpno nomyctumere korneHTpanmm (I1J1K)
XMMHUUYECKHX BEIIECTB B BOJIE BOAHBIX OOBEKTOB XO3SHCTBEHHO-ITUTHEBOTO
U KYJIBTYPHO-OBITOBOTO BOJIOTIOIB30BAHUS.

3. 'OCT 17.1.3.07-82 «Oxpana npupozsl. ['mapocdepa. IIpaBuia
KOHTPOJISI KaYeCTBa BOJIbI BOJJOEMOB M BOJOTOKOBY.

Bunorpanos f1.I'., Bunorpapnos I'. 1.
b® baml'V, r. bupck, Pb
Bunoepaoos I'' J[., k.61,
Kunteynir321@mail.ru

HNPOMBIINVIEHHOE PBIBOJIOBCTBO A
MOP®OMETPUYECKHUE MOKA3ATEJIM PbIb PEKU BEJION

Peka benas siBnsiercs riaBHOM BoAHON aprtepueit PecmyOnuku bam-
KOPTOCTaH, €€ MPOTSXKEHHOCTh cocTaBisieT 1475 kM. OHa uMeeT GOJbIION
XO035HICTBEHHO-9KOHOMHYECKHH MTOTEHIINAJ, TAK KaK UIPaeT OrpoMHOE 3Ha-
YEHUE JJIs NCTI0JIb30BaHHS IPUPOJHBIX OHOPECYPCOB.

Tabnmna 1

XapakTepucTuka BbUIOBa pblO B p.benoii mo BumoBomy coctaBy (B
TOHHAX)

Buer pe16 2014 2015 2016
ITmoTBa 13,5 18,5 8,28
Jlemn 43,5 36,0 37,1
I'yctepa 31,4 18,4 14,0
lyxa 1,7 1,5 1,22
OKyHB 3,8 2,4 1,21
Hamum 0,5 0,2 0,417
Cynax 0,2 0,8 1,2
Com - 0,2 0,16
Kapacp 0,1 0,4 0,9
Cazan - 0,1 0,23
Vknes 2,0 55 1,67
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YexoHb - 0,6 0,68
Kepex 0,1 0,4 0,45
SI3p 55 3,6 2,41
Crepisinb 0,3 0,2 0,047
Tlensans 52 0,6 -
Cunerny - - 0,44
Benornaska - - 0,55
Bcero 107,8 89,4 71,0

B cBs3M ¢ palMoOHaNBHBIM HCIOJIB30BAHUEM M TIPU HAIMPABICHHOM
(hopMHUpPOBaHUN TIPOMBICIIOBOTO CTaJa IPEICTABIIIOCH HEOOXOAUMBIM BCe-
CTOPOHHE HM3y4YUTh BUJOBOW COCTaB pbIO, OTIaBIMBacMbIX B p.bemoii 3a
neproa 2014-2016 rr. Mopdomerpuueckue mokazareinn U COCTaB KopMma
TIOJYYCHBI TIPH W3YYeHUH PHIO TOWMaHHBIX HIKe r.bupcka B paiione 1. H.-
JlaueHTay U BBIlIE [0 TEUEHHIO, B paiioHe foMa OT/bIxa «COCHOBEII GOp».

B dayne mpombIcioBEIX prIO peku benoit 3aMeTHOE KOMMYECTBEHHOE
pa3BUTHE UMEIOT TaKKHe BHUIIbI, KaK JICIll, T'yCcTepa, s3b, OKYHb, IyKa U IPY-
rue (Tadur.).

W3 mpuBEICHHBIX JAHHBIX TAOJHUIIBI BUIHO, YTO CAMBIC BHICOKHE TIOKA-
3aTend Mo A00BIYe Cpeau MHPHBIX PBIO OTIMYAIOTCA IO JICHIy, TycTepe,
IUIOTBE, U3 XUIIHBIX — OKYHb, IIlyKa. 3a MEePHOJ UCCIEAOBaHUS CPEIH yIIO-
BOB mpeodianaet jemr (Abramus brama), koropsiii 3anumaer okono 50%
Bceil BEUIOBJICGHHOH PBHIOBI KaK MO KOJHYECTBY 3K3EMIUIIPOB, TaK U 110 BECY.

Cpemumii Bec ogHOTO 3K3eMInisipa paBasercs 244,0r. Mecramu o0Ou-
TaHUsI JIeHa SIBJISIOTCS TaBHOE pycio p.benoit u e€ riy0bokoBoaHbIC MPO-
muBbel. OCHOBHOW THINEH Jiella Ha MPOTSHKEHUH BECEHHETO, JICTHETO W
OCEHHETO TEePHOA0B OB JIMYMHKN XUPOHOMHUJI, KOTOPBIE BMECTE C ACTPH-
TaMM HHOTJIa JocTurana 10 99%.

IToxa3aTenu [UITMHBI TeJIa U Beca JIella B 3aBUCUMOCTH OT BO3pacTa Xa-
PaKTepU3yIOTCS CICAYIOIIUMHI JaHHBIMH: YETHIPEXJIETHHE OCOOM HMenn
muay Tena 30,2-32,5 cm, Bec 508-905 r, mATUIIETHHE COOTBETCTBEHHO
29,0-36,0 cm u 545-1350 r, mectunetuue — 33,0-36,6 cm u 815-1345 1,
cemuiietnue 36,5-45,0 cm u 1185-2285 1, Bocbmunetnue 39,5-43,5 cMm u
1515-2065 r, nessrunernue 40,5-45,0 cm 1 1560-2255 r u gecaTuneTHUE —
42,0-43,0 cm m 1810-2045 1.

IpeacraBuTens XUIMHBIX PBIO OKyHb peunoit (Perca viuviatilis) Takxe
3aHMMaeT B p. benoil 3HaunTeNnbHOE MECTO, KaK phIda, MPUCTIOCOOIEHHAS K
pa3IMYHBIM YCIIOBHSIM CyIlecTBOBaHUs. [1o 4ucimy oTiioBa ocoOeil OKyHB
COCTaBIISIET B CpeHEM 3a TpH rojaa 3,89%.

[Noka3zaTeny ATUHBI U Beca OKYHS MPEACTABICHBI TAKUMH JaHHBIMU:
ninuHa 22-24 cMm, Bec 204-250r; 17,5-25 oM, Bec 120-335 1; 25-30 cMm, Bec
370-750r.
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OxoTHuTCsl OKYHb, OOBIYHO Ipeciienys No0buy. Pazmeps! peiO->kepTB,
KaK IIpaBuiIo, He mpeBbimaroT 11 cm. B Gacceitne p. benoit B nume oxyHs
TaK)Ke OTMEUYEHBI IMIMHKH MTOJEHOK, CTPEKO3, XUPOHOMUJ, KIIOMBI 1 Ap. 13
PBIO HaIie BCero BCTpe4anuch yKies,, TycTepa, Jiell, OKyHb.

Takum oOpa3oM, BUIOBas OIleHKa N0OB4M peId B pexe bemoi mo3Bo-
JSIET OLIGHUTh COCTOSIHME phIOONOBcTBa B PecnyOnuke bamkoprocran B
YCIIOBUSIX POCTa XO3SICTBCHHON IESTENBHOCTH, pa3paboTaTh HOBBIE METO-
JIbl TEXHOJIOTHH PBIOOJIOBCTBA U BBISIBUTH SKOHOMHUYECKOE COCTOSIHUE ITOTO
Ba)KHEHIIIETO JUIA peciryOnnuKn BogoéMa.

Bunorpanos f1.I'., llaxpunosa H.B., Bunorpanos I'./I.
b® baml'V, r. bupck, Pb

Ulaxpunosa H.B., k.0.H., Ooyenm

Kunteynir321@mail.ru

XAPAKTEPUCTHUKA ITPOMBICJI0BO UXTUOD®AYHBI PEKU
BEJIOI B CPEJJHEM EE TEUEHHUU 11O BUOAKKYMY.JISILIUUA
9KOTOKCHUKAHTOB

CaHHUTapHO-OHOJIOTHYECKHUE HCCIICOBAHUS BOJIOEMOB HIPAIOT 0OJb-
LIYIO POJIb B PA3BUTUH BBICOKOMPOAYKTHBHOTO PHIOHOTO XO3SIHCTBA.

B aT0i1 cBsI3M Ha3pena HEOOXOAUMOCTh U3YYCHUs CTEIICHH 3arps3He-
HUsI BOJHBIX 9KOCHCTEM Ha TePPUTOpPHH bamrkoproctaHa ajsi OLEHKH OHO-
AKKyMYJISIIIMA ¥ HETATUBHOTO BIIHMSHHS TOKCUKAHTOB Ha OPraHH3MBbI THIPO-
6uonTtoB. Cpe/r OMOMHIUKATOPOB YPOBHS 3arpsA3HEHUS] MOBEPXHOCTHBIX
BOJ pI)I6I)I SABJIIAKOTCA CaMbIMHU IOAXOISIIINMHU 00BEKTAMH JJIA U3Yy4YCHUA
TOKCHYHOCTH palioHa MX OOWTaHMA, a PSI BAXKHBIX (U3HOJIOTMYECKHUX Ia-
PaMETPOB COCTOSAHUA OpraHnu3Ma CBUJACTECIILCTBYET O CTCTICHU 3arpsA3HCHU.

Bruto mpoBeaeHO M3ydeHHEe OHMOAKKyMYJSIMM TSDKEIBIX METaJUIoB
ruapoorontamu p.benoii B paiione r. bupcka.

Ipu uccne0BaHUK YPOBHS TSDKEIIBIX METAIUIOB B MBIIIEYHBIX TKAHIX
OCHOBHBIX MPOMBICIIOBBIX PbIO (OKYHS, Jiela, ryctepsl) peku beroit 6puin
MOJTY4YEeHbI CIEAYIOIUE PE3yIbTAThI, IPE/ICTABICHHbBIC B Tabuile 1.

Tabmuma 1
CojeprkaHue TSHKEJIbIX METAJUIOB B MBIIICYHBIX TKaHsX Jieia (Ab-
ramisbrama)

okaza- | IIAK | Conepxa- H/I na mero- YpoBeHb Cv, td
TeNb, , e TM B Bl Kicclleno- | 3Hauumo- | %
MI/KT MI/K MBIIIaX BaHMI CTH
r PBIO, MI/KT
Ceuner; | 1,0 0,25+0,01 | MYK 0,05 498 | 0,0
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4.1.986-00
Kagmuii | 0,2 MeHee MVK 0,05 53,5 | 5,6
0,002 4.1.986-00 5
Pryts 0,6 MeHee I'OCT 0,05
0,0005 26927-86
Mpime- | 1,0 MeHee I'OCT 0,05
SIK 0,025 26927-86
Kemneso - MeHee I'OCT 0,05 9,86 | 5,6
0,001 26927-86 5
Mens 10,0 MeHee I'OCT 0,05 6,23 | 5,6
0,002 26927-86 5
uuk 40,0 2,34+0,2 I'OCT 0,05 10,0 | 5,6
26927-86 4 5
Xpom 0,5 MeHee MY yr1B. M3 0,05
0,000025 CCCP 11.74

JlanHbie TabmuUIbl 1 CBHIETEIBCTBYIOT, YTO COJCPIKAHUE OIpE/e-
JISIEMBIX DJIEMEHTOB B MBIIIEYHBIX TKAHAX Jiellla HAXOJIUTCS B Mpenenax J10-
mycTuMbix HOpM (He mpeBbimaeT I1JIK), TeM He MeHee cleayeT OTMETUTh
6onee mpubmmkennoe k I[1JIK (Mo cpaBHEHWIO C JAPYrMMH 3JI€MEHTaMH)
conepxanne cBunna (0,25 mr/kr). Conepxanue kaamus menbiie [1JIK 6o-
nee, ueM B 100 pa3, prytu menbie [1/IK, 6onee, vem B 1000 pa3, 1 MBIIIb -
ka menpmie [11K, 6onee, gem B 400 pas.

Takum 00pa3oM, colepKaHNUEe UCCIEAYEMBIX TSHKEIBIX METAJUIOB B
MBIIICYHBIX TKAHSX JIela He Toubko He mpeBbimaet [1JIK, HO Ha mopsaku
ycrymaet. [locmenoBaTenbHbIN psin (10 YOBIBAHUIO) COAEPIKAHUS TKEIBIX
METAJJIOB B MBIIIEUHBIX TKAHAX Jiela WMeeT CIeAYIOUuid BHI:
Zn>Pb>As>Cd, Cu>Fe>Hg>Cr.

B tabnuie 2 mpeacTaBieHbl pe3yNbTaThl UCCIEIOBAHUS COJIEPKa-
HUSL TSDKEJIBIX METAJIOB B MBIIIEYHBIX TKaHAX rycrepsl (Bliccabjoerkna).

Ta6numa 2
ConepmaHI/Ie TSKEJIBIX METAJUIOB B MBINICYHBIX TKAHAX T'YCTCPbI
(Bliccabjoerkna)

ITokaza- | IIJK | Conepxa- H/I na mero- YpoBenb Cyv, td
TEb, , ure TM B JIbl UCCIIEA0- 3HaunMo- | %
MI/KT MI/K MBIIIax BaHHUH CTH
r pBIO, MI/KT
Csunen; | 1,0 0,3+0,01 MVYK 0,05 21,1 (0,0
4.1.986-00 4
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Kagmuin | 0,2 MeHee MVYK 0,05 19,7 | 5,6
0,002 4.1.986-00 6 5
Pryts 0,6 MeHee T'OCT 0,05
0,0005 26927-86
Mpme- | 1,0 MeHee T'OCT 0,05
SIK 0,025 26927-86
Kemneso - MeHee T'OCT 0,05 8,44 | 5,6
0,001 26927-86 5
Mens 10,0 MeHee I'OCT 0,05 7,73 | 5,6
0,002 26927-86 5
uuk 40,0 0,56+0,21 | TOCT 0,05 0,30 | 5,6
26927-86 5
Xpom 0,5 MeHee MY yrtB. M3 0,05
0,000025 CCCP 11.74

Kak cienyer M3 MOJy4eHHBIX NaHHBIX, HPEBBIILICHUE TPENCIBHO
nomyctumbix HopM (ITJIK) y rycrepsl He HabmojaeTcs, TeM HE MEHee, Clie-
nyeT otMetuTh npudmmkenHoe K I1JIK conmeprkanue 1unaka u ceunna. Co-
nepxanue kaamus menslre I1JIK 6onee wem B 100 pa3s, prytu Oonee yeM B
1000 pa3 u meimbska mensie I[TIK B 40 pa3. Coxepxanue Meau, Xpoma U
Kenesa 3HaunuTenbHO MeHbIne TTIK.

B tabnuie 3 mpencTaBIeHBI pe3ynbTaThl UCCICAOBAHIS COMEpIKa-
HUSI TSDKEITBIX METAIJIOB B MBINIEUHBIX TKaHsx okyHs (Percafluviatilis).

Tabmuma 3
COZ[Gp)KaHI/IC TSKCJIBIX MCTAJVIOB B MBIIICYHBIX TKaHAX OKYHS
(Percafluviatilis)

Iokaza- | [IAK | Comepxa- | HJl Ha meto- | VYposens | Cv, td
TEIb, , uue TM B IIBl MCClIeNo- | 3Hauumo- | %
MI/KT MI/K MBIIIIAX BaHUMU CTH
r pBIO, MI/KT
Csunen | 1,0 MVK 0,05 0,48 | 55
0,35+0,001 | 4.1.986-00 9
Kanmuii | 0,2 0,05+0,01 | MVYK 0,05 3,4 5,6
4.1.986-00 4
Pryts 0,6 MeHee T'OCT 0,05
0,0005 26927-86
Mpmus- | 1,0 MeHee I'OCT 0,05
SIK 0,025 26927-86
Keneso - MeHee T'OCT 0,05 5,6
0,001 26927-86 5
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Mens 10,0 MeHee I'OCT 0,05 2,12 | 5,6
0,002 26927-86 9 5
uuk 40,0 2,3+0,06 | I'OCT 0,05 134 | 5,6
26927-86 1 5
Xpom 0,5 MeHee MY y1B. M3 0,05
0,000025 PD 11.96

Kak crmemyer W3 moirydeHHBIX HAMH JaHHBIX, MPEBEHIIMICHUE TIpe-
nensHO gonycTuMbix HopM (IT1K) He HabmromaeTcs, TeM HE MEeHee, ClIeayeT
orMeTHuTh Oonee mpubmmxenHoe K I1JIK (o cpaBHeHHIO ¢ IpyrHMU 3iie-
MEHTaMH) HaM{ BBISBICHO COAep)KaHWe LUHKa M cBuHHA. CopepikaHue
kaamus menbiie [1/IK 6onee, yem B 4 pa3, pryru mensme [1/1K B 1000 pas,
Mblmbska MeHbine [1/IK B 40 pas, comepikanue xene3a, MEIU U XpoMa 3Ha-
gutensHo Hroke [1JIK. [TocnenoBarenbHblil psn (Mo yOBIBaHUIO) coaepika-
HUS TSAXKCIIBIX MCTAJIJIOB B MBIHICYHBIX TKaHAX OKYHS MMCECT cneuy}oumﬁ
Bua: Zn>Pb>Cd>As>Cu>Fe>Hg>Cr.

Takum 00pa3oM, OONBIIMHCTBO TMOKa3aTeleld HMCCIeTyeMBIX PHIO
HaXOJIUTCS B paMKaX COOTBETCTBYIOIINX HOPMATHBOB, OTKIIOHCHHUS TI0 PSAY
MapaMeTPOB TOBOJBHO HE3HAYUTEIBHBI. DTO CBUICTEIBCTBYET 00 YIOBIE-
TBOPUTEIHFHOM 3KOJIOTHICCKOM COCTOSHHIH CPEIbl X OOUTAHHS.

I'anuna I'.P., Yynunosa T.IL.
B® baml'V, r.bupck, Pb
Yyounosa T.I1., Ooyenm, k.0.H
gulnaz_galina_2015@mail.ru

OIIPEJIEJIEHUE YKOJOIT'MYECKOI'O COCTOSIHUSI PEKU
BBICTPBIA TAHBIII U APE TATBIIIJIMHCKOT'O PAMOHA
PECHYBJMKHU BAULIKOPTOCTAH

B Hacrosiee BpeMsl yBEIMYHBAETCS POCT aHTPONOTEHHBIX HATPy30K
Ha BOJHBIE YKOCHCTEMBI, B CBSI3M C 3TUM CTAHOBUTCS aKTyalIbHBIM U3yYCHHE
9KOJIOTUYECKOT0 COCTOSIHUSL BOJOEMOB.

Llenpro MccnenoBaHus SBISIIOCH ONpENENICHHE OMOMHANKAIIMOHHBIX,
OpPTraHOJIENTHYECKUX M THIPOXUMUYECKHX TITOKa3aTeNedl 3arps3HEHHOCTH
(JInCTOTHI) BOABI B peKax, M3y4eHue (payHsl 1 GIopEL.

B pesynprate OMOMHANKAIIMOHHOTO HMCCIEAOBAaHUS BOIBI PeK Apei n
Brictperit Tanpm ObuTH 0OHAPYKEHBI JTMIMHKH CTPEKO3, PyYEHHHUKOB, IIO-
JICHOK, a TaK)Ke MOIIKH, KOTOPBIE SBIISIOTCS HHANKATOPHBIMHA TaKCOHAMHU U
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10 HUM MBI OTIpENeNIIeM BOJY pPeK KaK YIOBJICTBOPUTEIHHO UYHUCTYIO. Ee
MOKHO HCITOJIB30BaTh B Ka4eCTBE NMHUTHEBOM BOABI, HO C OYHCTKOHW. Boma
JAHHBIX PeK MMEET PEeKpPEallHOHHOE, PHIOOXO03SHCTBEHHOE M TEXHHYECKOE
3HAYCHHUS.

B nccnemyeMbIx pekax 0OMTalOT MHOTOYHCIICHHBIE PHIOBI, B TOM YHC-
Jie W Kapmbl, KOTOPbIC SBISIIOTCS WHAWKATOPHBIMHU opraHmsMamu. Kax wus-
BECTHO, OHM OOWTAIOT B MOJHUCANPOOHBIX BOJOEMAaX, a 3HAYUT B JAHHBIX
peKax MHTEHCUBHO MPOUCXOAT MPOLECCH] PA3I0KEHHUS.

B pesynbrate mpoBeieHUsS NPSMBIX MU3MEPEHUN TEeMIEpaTypbl BOJIBI
pex Apeit u Beictpbiii TaHbIl ¢ OJHOKPATHBIM HAOJFOJICHUEM, TIOKA3aTEIN
TepMoMeTpa paBHbI +9,2 1 +12,8°C cooTBETCTBEHHO.

MyTHOCTE BOZ OBITa OmpeziesieHa BU3yalbHO B cooTBeTcTBUU ¢ [OCT
1030-81 B MmyTHOMEpHOI1 Tpobupke. Boga B peke Apeit kaueCTBEHHO OIH-
CBIBAETCS, KAK OYEHb MyTHasd, a B peke boicTpbiid TaHbII - MyTHas.

I[BetHOCTh BOJA Tarke ompenemsuiu kadectBenHo (ICOCT 1030-31),
XapakTepu3ys BET BOJAKI B MpoOupke BbIicoTol 10 — 12 cM 1 paccmarpuBast
ec CBepXy Ha OeyloM (poHE IpU JOCTATOYHOM OOKOBOM OCBelIcHUH. l[BeT
Boabl B peke boicTpeiit Tanwim cnabo skentas, a B Apeil MHTEHCUBHO-
KenTas.

HNuTeHcuBHOCTH 3amaxa onpeaensiiach npu Temnepatype 20 u 60 °C. B
pe3ynbTaTe UcciaeOBaHMs B BOAAX PEK OLIyIIaJcs cialOblii phIOHbIH 3amax,
KOTOpBI HE NpHBIEKAET BHUMaHUS IOTPEOMTENsl, HO OOHapy»XHUBaeTcs,
eclM Ha Hero oOpaTWTh BHMMaHHE. [Ipu omeHke 3amaxa 1o MATHOAIBHON
IIKajie, MHTCHCUBHOCTh 3aIlaxa OlleHHBaeTcs B 2 Oaa.

Ha ompenenenue BKkyca ¥ IpUBKyca BOJ MCCIIEAOBaHUS HE OBLIH MPO-
BE/ICHBI, TaK Kak B TaTBIIIIMHCKOM paifoHe 3TH PEeKH He HCIIONIBb3YIOTCS B
Ka4yecTBe NCTOYHMKA IINTHEBOTO BOJOCHAOKEeHNS. B OCHOBHOM y HaceneHus
HMEIOTCSI BOJI03a00PHBIE KOJIOJIIA U ITOJ3EMHBIE CKBAYKHHBI.

I'mapoxuMuYecKkne aHaiu3bl BOJ MPOBOAMIMCH B DKOJIOTHUECKOH Jia-
Oopatopun «DKOJOTUYECKUH MOHUTOPUHT (HH3MKO-XMMHUUECKHX 3arps3He-
HUI OKpyxatomei cpens» npu bupckom ¢unuane BI'Y. Pesynbrartsl co-
JIepIKaHMsl XAMUYECKUX JIEMEHTOB B BOJIaX MOKa3aHbl HA pUCYHKe 1, 2.
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Puc.1. Pe3ynbTarh! 1a00paTOpHBIX UCIBITAHUN KayecTBa BOJBI pEKH BBICT-
priid TaHbIn
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Puc.2. Pe3ynpTaThl 1a00paTOPHBIX UCIIBITAHUN Ka4eCTBa BOABI peKU Apei

KonmuecTBo mokasaTeneil XUMHYECKHUX BEIIECTB U COSANHEHUH B pe-
ke beictpriit Tanbin u Apeit He npesbiatoT HopMmatusbl [IJK no CanlluH
2.1.5.98000(4630-88), 3a uckimovyeHueM Cyib(haT-HOHOB, a TaKKe OOIIeH
JKECTKOCTH B peke beicTpbril TaHbIN 1 HUKeNs B peke Apeil.

B pesynbraTe n3yueHuss XMMHU4YECKOTO COCTaBa BOJbI PeKU BbhICTpbIit
TaHbIN BBISBJICHO MOBBIIICHHOE COJIEpKaHue CyIb(aToB OoJble YeM B 2
pa3za, 3a cyeT XMMHYECKOro BBIBETPUBAHUS U PACTBOPEHHUS CEPOCOJEpHka-
IIMX MHWHEPAJOB, B OCHOBHOM THIICA, aHTHAPHUTA, a TaKKe B IpoIecce OT-
MHUpaHHUS OPraHU3MOB B ITOBEPXHOCTHBIE BOZBI ITOCTYMAIOT CyIb(aTsl. 3Ha-
YHUTEJIbHBIE KOJIMYECTBA CYJIb(ATOB TaKKe MOCTYNAIOT CO CTOYHBIMH M ObI-
TOBBIMU BoaamHu. IIoBBIIIEHHOE cojliepkaHHEe CyJb()AaTOB yXy/IIaeT opra-
HOJIENTHYECKHE CBOHCTBA BOJAHOTO OOBEKTA.
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IIpeBbimenne mokazaTeneld oOIIEH >KECTKOCTH CBHIETENBCTBYET 00
M30BITOYHOM COJEP)KaHWH B BOJE KaJblWSA W MarHus, KOTOPBIE OOBIYHO
HaXoJATCS B BUAE THAPOKAPOOHATOB, KapOOHATOB, XJIOPHUIOB, CYyIb(})ATOB U
Ipyrux coequHeHui. OcagovHbIe MOPOIBI, GIIBTPAINS U CTOK C MOYBHI -
OCHOBHBIE TIPUPOJHBIC HCTOYHHUKH JKECTKOCTH BOJBL. B OCHOBHOM, KecTKas
Bosia oOpasyercs B pailoHaX, XapaKTepU3YIOMNXCS U3BECTKOBBIMH 00pa3o-
BaHUSIMM U ITUIOTHBIM HaXOTHBIM ciioeM. CTOKHM HpeanpusiTHil, KOTOphIE
IIPOU3BOJIAT HEOPraHNYECKHE XUMUUECKUE BElleCTBa, TOPHOJ00BIBAIOIIAs U
CTpOUTEJbHAS NPOMBIIIICHHOCTH, MIPOU3BOJICTBO OyMaXKHOI Macchl U Oy-
Maru SIBJISI0TCS MPOMBIIUIEHHBIMU HCTOYHUKAMHU SKECTKOCTH.

[oBbImeHHOE cofep)KaHne HUKENS B peKax 00yCIIOBICHO MECTHBIMU
MOpOaMH, a 0OCOOCHHO, €CIIH PSIIOM C BOJOEMOM HaxXOAATCS MECTOPOXKIE-
HUS KEJC3HO-HUKEIEBBIX PYA M HHUKEIECBBIX pyl. Taxke HCTOYHHKOM IIO-
CTYIUICHUSI HUKEJSI B PEKy SABILIIOTCS MPOAYKTH Pa3ioKeHUS pacTeHUH U
KUBOTHBIX. [Ipy MPOM3BOICTBE CHHTETHYECKOTO KaydyKa, MpOIeccax HH-
KEJMPOBAHUS OCBOOOKIAIOTCS BaKHBIE OTXOIHBIC BOIBI C BRICOKAM COJIEP-
JKaHWeM HUKels. Taxoke HUKeNb B OONBINNX KOJHMYECTBAX OCBOOOXKIAETCS
BO BpeMsI CXKUTaHUS YT U HeTH.

Takum o0pa3zoMm, JUId HCCIEIyEeMBIX PeK XapaKTepHBI OOJbIIOE pas-
HOOOpa3ue pPacTUTENLHOTO (BBICIIMX W HH3IIUX PACTCHHUI) U KHUBOTHOTO
MUpa(II03BOHOYHBIX U OECIIO3BOHOYHBIX )KUBOTHBIX ).

Bona B peke Apeii xapakTepusyeTcsl Kak O4eHb MYTHasi U HUHTCHCHB-
HO KeJNTasi Tor/ia, Kak B peke beicTpriit TaHbin Oosiee y1oBIETBOPUTEIBHBIE
MOKa3aTey, a UMCHHO MYTHas BOJAa M XapaKTepHa CJIa00 KenTasl IBET-
HOCTh. JTO BBI3BAHO TEM, YTO B peke Apeil HaOmomaercs MOBHIIICHHOES
coJllepKaHre HUKEIS, YTO MPUAaeT Bojie O0Jiee MHTEHCHBHBIN IBET.

KauecTBo BOZIBI peK B IIETIOM OIIECHMBAETCS KaK XOPOIIee.

I'ackaposa C.C.

B® baml'V, r.bupck, Pb
Jlamwvinog A.b., k.0.H.
S.gaskarova25@ya.ru

COOPYIKEHUSA U AIIITAPATBI BUOOYNCTKMU.
BUOJOTMYECKHAN METO/I.

Bcem u3Becten (baKTI BOJJa — UCTOYHHK XKH3HHU, 0e3 Hee HET HUYETO
JKHBOTO Ha 3emie. Ho oHa Taxoke MOXKeT CJIY’)KUTb U UICTOYHUKOM pPa3jIny-
HbIX CEPbLE3HBIX 3a6OHeBaHHﬁ, HOpOﬁ 3aBCPIIAOIIMXCS JICTAJIbHBIM HCXO-
JIOM. He CCKpET, 4YTO HpPI‘II/IHOﬁ TOMY 3a4aCTyr0 SBJISICTCA YHCTOTA
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JKUJIKOCTH, a TOYHEE - €¢ HeAOCTaTOYHOCTh. M B 3TOM paspes3e CTaHOBHUTCS
OYeHb AKTYaJIbHBIM BOTIPOC BOJOOYUCTKH. TaKyI0 MPOLEAYPY BaKHO TPO-
BOJUTh HE TOJHKO C THTHEBOW JKUAKOCTHIO, HO Hake C TOH, KOTOpas
CIIMBAETCS TOCJE MCIIONB30BAHMS, KaK IPUMep - CTOKH OBITOBBIX WM IIPO-
MBIIIUICHHBIX NpeanpusaTtuid. Ha cerOgHsamAni [eHp He0CTaTOYHAs YHCTO-
Ta JKUAKOCTEH CTOKOB CTana OJHON M3 aKTyaJbHBIX AKOJOTHYECKHX IIPO-
6JieM HAIIero rocyaapcTaa.

3amuTa BOAHBIX PECYpPCOB OT MCTOIICHUS, 3arpsi3HEHUSI U UX Paluo-
HAJlbHOE WCHOJb30BAHME - OJHA W3 HaWboOJiee BaXHBIX MPOOIEM,
TpeOyrommx 0Oe30TiararebHOro perieHus. CYIIECTBCHHOS BIMSHUC Ha
MOBBIIICHHE Ka4ecTBa BOJ0O00OOPOTA, MOXKET OKa3aTh BHEIPCHUE BBICOKO-
3(h(hEeKTUBHBIX METOJZIOB OYMCTKH CTOYHBIX BOJ. HelnOoleHHBAaTh BaXKHOCTh
OXpaHBI ¥ PAIMOHATBHOTO WCIIONB30BAaHMS BOJHBIX PECYPCOB CETOMHS 3Ha-
YUT MOTYYUTH B CKOPOM BPEMEHH IENBIH OYKET IKOJOTHYECKUX HpoOIeM,
MIPEOIONICTh KOTOPEIE OyEeT TOPa3Io CIO0KHEe

CampIif ONTHMA&IBHBIA CHOCO0 OYHCTKH XO3SIHCTBEHHO-OBITOBBIX
CTOYHBIX BOJ Ha CETONHSIIHUN NEHb-OMonornieckas ounctka. C 3TUM mmo-
CTYJIATOM YK€ HUKTO HE CIIOPUT. bHoJIOrmyecKkas O4nucTKa ¢ MPUMEHCHHEM
3 PEKTUBHON TEXHOJOTMH MOXXET PELIMTh IMPAKTHYECKH BCE MPOOJIEMBI
cTOuHBIX  Box.  OOmenpusHano, 4ro  Haubosee  3hPeKTUBHOMN
OHMOJIOTUYECKOM TEXHOJOTHEH OYMCTKHU SIBISCTCS a3pOOHAs, T. €. C MCIOJb-
30BaHUEM OaKTEPHUH «IBIMIAIINX» KHUCIOPOAOM BO3AYXa, NMPHHYIAUTEIHHO
pPacTBOPEHHBIM B CTOYHBIX BoAax. KoJHYecTBO KOJIOHHMN OakTepuii,
YYacTBYIOIINX B ATOM TIpoIlecce, B COTHU pa3 OoIbIle, 4eM IpU aHadpoO-
HBIX (0e3 gmoctyma  kumciopoma) — TexHoJormax.  CymiecTBeHHBIM
MPEUMYIIIECTBOM a3pOOHBIX IPOIECCOB SIBIIETCS U TOT (PAKTOp, UTO TPH
HUX HE Pa3BHUBAIOTCA OOJE3HETBOPHBIC OAKTEPUH M OTCYTCTBYET IypHOU
3amaX. AHa’pOOHBIE CUCTEMBI CETOJIHS TaKKe MMEIOT IPaBO Ha CYIIECTBO-
BaHHUE, HO NpeofoneTs PocCuiickine HOpMAaTHBEI MHOTHUM W3 HHX SIBHO HE
nmoJa cuiy. XOoTs Ha 3TOM MMPUHIUIIC TIOJYYAIOTCA HEIJIOXUE YCTAHOBKHU
«9KOHOMKJIACCa», C HCIOJIb30BaHuEM J(P(EKTUBHBIX OHOAKTUBATOPOB.
Hawubosnee 3(ppeKTHBHBIE HA CETOAHANIHUN ICHb U3 a3POOHBIX TEXHOJIOTUIH
— 910 SBR cucremsl. Jlyumme mnpeacTaBUTENN STUX CUCTEM CIOCOOHBI
paboTaTh Aaxke B 00OPOTHBIX CUCTEMax BOAOCHaOeHus. Ecnu He BoaBaTh-
ca B moapobHoctH, To SBR-TexHomorMM mpeanonaraloT 4YepeioBaHUE
a’pOOHBIX M AaHOKCHUITHBIX IPOILIECCOB B OJHOM H TOM XK€ 00BeMe, C Pa3HBIM
KOJIMYECTBOM pacTBopeHHoro kucinopona. He Bce SBR-cucrems! onuHako-
BO XOpPOIIH, XOTs TH00as U3 HUX, JaKe camas MpocTasi — 3TO BCErja mar
BIIEpE] OT TPAJAULMOHHBIX a3PAllMOHHBIX TEXHOJOTUH.

Bropoe — wMatepuan kOpmyca o4HCTHOWH ycraHOBKH. OH JOJDKEH
OBITh MPOYHBIM, 00JamaTh ONPEACICHHBIMH  TCIUIOM30JIAPYIOIIMMHU
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CBOHCTBAMHU W HE JOJDKEH IOABEPraThCs XMMHUYECKOH W OMOJIOTHYECKOM
kopposun. Crienyetr UMeTh B BHAY, YTO YEPHBIH MeTall 1 OSTOH IOJBEpIKe-
HBl KOPPO3HU W OMOKOPPO3WH, OHM HE JepkaT Teruo. KoHeyHo, MOXHO
NPUMEHUTH OETOHHYIO OCHOBY C JIONIOJIHHTEIBHBIM BOJOOTTAJIKUBAIOIIUM
YTEIUIUTEIeM M OOJIHIOBKON M3 HEPKaBEIOIEro MeTallIa WIIH IUIACTHKA, HO
9TO COINPSDKEHO CO 3HAYHUTENBHBIM YIOPOKaHHEM KOHCTPYKLIMH W HH3KOH
TEXHOJIOTUYHOCTBIO CTPOHUTENBHBIX paboT. ONHAKO ecTh &IbTepHATHBA -
Marepuall OTBEYAIOIIMA BCeM HEOOXOOUMBIM TpeOOBaHMAM - 3TO
MOJIMIIPOTINIICHOBBIE BCIIEHEHHBIE TUIACTUKOBBIC MAaHEIH. Y 3TOTO MaTepHa-
Jla CTOJIKO NPEHMYILIECTB MEpea APYTMMH, YTO JIENAET €ro yHUKaIbHBIM
JUISL CTPOUTEJBCTBA JIOKAJBHBIX OYMCTHBIX COOpyKeHui. [IpoyHoCcTh ATHX
MaHeNed IMO3BOJIIET MOHTHPOBATh JIOKAJIBHBIE OYMCTHBIE COOPYXEHUS B
TMOOBIX TpyHTaX 0e3 OeTOHHOTO yemiueHus. Cpok UX Ciry>KObI cBbime 50-Tu
net. A rpbeI3yHaM MOJMIPOIMJICH He MO 3Y0aM, M yCTaHOBKH HE BCIUIBIBA-
0T, IIOTOMY YTO BCETJIa 3aIl0JIHEHbI BOJOH.
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I'EPAHbB B JIAHAIMA®THOM O3EJIEHEHNH

IIpobnema o3eneHEHNs TOPOIOB B Hallle BpeMsl, MOKaIyH, camasi OCT-
past rocie npoOIIeMbl 3arpsi3HeHus IPUPOABL. ['oposia pacTyT, a IPUPOAHBIE
MecTa OTIbIXa BCE YMEHBIIAIOTCS. DTO 3HAYMT, YTO KOJIMYECTBO YHCTOTO
BO3/lyXa, BOJIBI ¥ MPHUPOJHON TUIIMHBEI COKpaIaeTcsi. A 3T0 caMoe Hy>KHOe
JUI 4eJOBEeKa, JKUBYIIETO B YCKOPEHHOM pHUTMe ropoaa. CoBpeMeHHbIE
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TpafloCTPOUTENBHBIE TEHACHINHN (POCT U YIIJIOTHEHHUE 3aCTPOHKH FOPOICKO-
TO IIPOCTPAHCTBA) MPAKTUYECKH HE OCTaBIIIIOT MECT, KOTOPHIE OTACIAIHN Obl
4yeJloBeKa OT (paKTOPOB, MaryOHO CKa3bIBAIOIIMXCSI Ha 370POBbE HACEICHUS
ropoja (1ryma, TIbIJIH B arpecCHBHOM TopojIcKoii cpenl) [1].

Ho Bcé He Tak mmoxo, Kak kaszajaock Obl. Bc€ akTyanpHee CTaHOBUTCS
CO3JJaHUE MTAPKOB M PEKPEAMOHHBIX 30H B TOPOJIaX M METaIorcax.

ITapkoBble 30HBI U MecTa OTAbIXA SIBJISIOTCS CEpALEM Iopoja U Urpa-
10T 3HAQUUTENIbHYIO POJIb B )KU3HU HE TOJIBKO KPYIHBIX METaloJICOB, HO U B
KU3HH HEOOBIINX MPOBHHIMANBHBIX TOPOAKOB [2]. [Tapk — 3TO HE TOJBKO
JiepeBbs, NPyl U KyCTapHUKH. B ycTpolicTBe mapka He MajOBaXkKHYIO POJIb
UTPalOT ¥ LBETOYHBIE HACaXKAEHHs, OyIb-To KiymOa miu amies. [loatomy
BO3PACTaeT pOJIb UCCIECAOBAHNUS U YCOBEPUICHCTBOBAHUS COPTOB PACTEHHH,
BBIBOJI HOBBIX YCTOWYMBBIX K MECTHBIM YCIIOBHSIM BHIOB. PaccmarpuBarot-
Csl BOIIPOCHI BUIOBOHM CTPYKTYpHI, BO3PACTHOCTH, KU3HEHHOCTH PacTCHUI
[3]. BomomieHne B KM3Hb O3€JICHHUTEIBHBIX HPOrPaMM HE MOXET OBITh
OCYIIECTBIICHHBIM 0€3 ONOPHI Ha HAYYHBIC M3BICKAHHS U paOOTHI.

I'epanb nm mo-Apyromy menaproHus - MIMPOKO pacTpoCTpaHEHHAs B
MHpE JNEKOPAaTHBHOE PACTEHHE, HCIONb3yeMoe B JIaHMMA(THOM AW3aiHE.
HecMmotpst Ha cBOIO MOIYJISIPHOCTB, Hconb3yercst He 6onee 10-15 copros,
YTO Ha Hall B3IJIAJ OTPOMHBIH HeJocTaToK. Tak jke siBisieTcsl mpobieMa
KYJIbTUBHUPOBAHUA HOBBIX COPTOB B OMPEACIICHHBIX paﬁOHax C CYpOBbBIMU
YCIOBHUAMH POCTA.

I'epanp KpOBaBO-KpacHas, HJIM KpOBsIHO-KpacHas (jat. Geranium
sanguineum) — BHA MHOTOJICTHHUX, TPaBSHUCTBHIX pacTeHuil poxa ['epaHp
(Geranium) cemeiicta ['epanuessie (Geraniaceae) (tabmuna 1) [4].

Tabmuma 1

CucreMaTHYECKOE ITOJI0KCHUE FepaHH KpOBaBO'KpaCHOﬁ

Jomen OyKapHOTEI

IlapcTBoO Pacrenus

OTtnen IIBeTKOBEIC

Kaace JBynonbHbIE

Hopsagok I'epanuenseTHbIC
CemeiicTBO I'epanueBsle

Pon I'epanb

Bun I'epanp kpoBaBO-KpacHas

Haunbonee momysipHBIMHU ¥ SIBIISIOTCS CIIEIYIOIIAE COPTA M BHJBI Te-
panu: ['epanp KpoBaBo — KpacHasi (1M KpOBSIHO-KpacHast), ['epanp [lanmar-
ckas, I 'epaHb KpyITHOKOpHEBHUIIHAS, | epans kpacHO — Oypas, I'epans mroc-
KoneriecTHast, ['epans BnacoBa, copt kpoBaBo-KpacHO# repanu «Striatump,
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copT rumainaiickoii repanum «Plenumy», copt nyroBoi repaHu «Splish-
Splash», I'epanb «Claridge Druce», u I'epans Jlyrosas.

I'epanb KpoBaBO — KpacHas (MM KPOBSTHO-KpacHast) — (;at. Geranium
sanguineum), MMeeT IUIOTHOE W [UIHHHOE KOPHEBHINE, KOTOPOE B MEPHOI
IBETEHUA 00pa3yeT I'yCTOE CKOIUIEHHE IBETYLIMX PACTCHUH C KPAaCHBIMHU
uBeTkamu. CtebGenb MOKET ObITh, KaK CTOSYUM JI0 53 CM B BBICOTY, TaK U
nexanruM. JIucTes OmKe K OCEHH MPHOOPETAOT KPACHOBATHIN IBET, TEM
CaMBbIM YBeIH4MBas €€ 1eKOPAaTUBHOCTb.

Iepanp danmarckas (ar. Geranium dalmaticum), — Beipacraer g0 15
CM co3j1aBasi sIpKUil 3eJIeHbIN KOBEep U3 JIMCTBEHHOW YacTH, Haj KOTOPBIMU
BO3BBIIIAIOTCS [IBETKM CBETIO (HHOJIETOBOTO IBeTa. MoXeT mpucrnocadiu-
BaThCs K JIOOBIM YCIIOBHSIM 33 CUET CHIIbHOM KOPHEBOH CHCTEMBI.

I'epanp kpymHOKOpHeBHIIBHAS (7TaT. Gerdnium macrorrhizum), — xo-
POLIO pa3pacTaeTcsi B LIMPHHY, BBICOTA CTEOJISI C pO3OBBIMH LIBETKAMU J0C-
turaet 10 30 cM B mHY. MOXeT pacTH Kak Ha KAMEHUCTHIX IT0YBaX, TaK U
Ha IJIOJJOPOJHBIX C YMEPEHHBIM YBIIAXKHEHUEM.

I'epanp kpacHO — Oypast, — BeIcOTa KycTa 0e3 couBeTwii 50 cM, necHOU
BHJI, MHOTOJICTHUH, MIPEAIIOYUTAECT TECHUCTHIE MECTA C PBIXJION BIJIAXKHOU
MIOYBOM, HO TAaKXKe XOPOILO NMEPEeHOCHT cyxue. L[BeTeT B Havane nera Kpym-
HbIMM TEMHO — KOPMYHEBBIMU LIBETOYKaMU. JIerko pasMHOXkaeTcs caMoce-
BOM.

I'epanb mockonencTHas (MM TIOCKOJIUCTHAS ), - MOYKHO BBICAXKUBATh
Ha KaMEHHUCTBIX N0YBaX, HA CBETIBIX ydacTkax. OOpa3yeT IUIOTHBIA KycT
BbicoTOH 60 cM B auametpe a0 100 cm. JIUCThs cu30 — 3eNeHbIe, OKPYTIIbIE,
B pazMmepe 12 cM, IBETET B HIOJIC — aBIYCTE.

I'epanp BnacoBa, - cTe0au BeTBUCTBIC, IBETKH MPOHU3aHBI TEMHBIMHU
MIPOKMJIKAMH HEKHO CHPEHEBOTO IIBETA, JIIOOWUT XOPOIIO YBIIa)KHEHHBIC
MOYBBI, BBICOTOH J10 1-1,5 M.

Striatum - BeicoTa pactenuit okosno 10 cM. L[BeTKH MpocCThie, TeMeCTKA
CBETJIO-PO30BHIE, IICHTP LIBETKA C TEMHBIM IJIa3KOM. XOPOIIIO pa3pacraercs.
[[BeTeHne ¢ Ha4ajIa UIOHS 10 CEPEIUHBI aBIyCTa.

Plenum — umeeT MaxpoBble HEKPYITHbIC BETKH, LIBETET C MEPBOU MO-
JIOBUHBI MIOHA, BBICOTON 35 cMm ObIcTpo pactér. Tepmuma K HEZOCTAaTKy
BJIar", HO N30bITKA HE TIEPEHOCHT.

Splish-Splash — o6pasyet kpymHbie 1BeTKH 10 3 ¢M 6Genoro msera ¢
CHHUMH THPOXWJIKAMU WM MATHaMH. PacTeT Ha CONHEYHOM MM cierka 3a-
TEMHEHHOM MECTE C YMEPEHHBIM IOJIUBOM.

Claridge Druce — kyct koMnakTHbI# 10 40 ¢M C IIBETKaMHu 3CM JiaBaH-
JIOBOTO IIB€Ta C TEMHBIMHU NPOXUIKaMH. L[BeTET ¢ MIOHSA HO CEHTAOpH C
OOJIBIIM KOJIMYECTBOM COLIBETHIH.

T'epanp JlyroBas — KOPOTKO KOPHEBUILHBIM MHOIOJIETHUK, BBICOTA OT
80 — 125 cM, KpymHBIE IIBETKU pacIyCKaeTcsl B Havaje JieTa, IIBETKU y pas3-
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HBIX COPTOB pa3sHOM OKpacKku ¢ IypHypHBIMH JIMCTBAMH. [Ipenmounraer
XOPOIIO OCBEIEHHBIE MECTa C IOCTaTOYHO YBIAKHEHHBIMU IOYBAMH.

B mocnennee Bpemst Bce Ooubllleé BHUMAHHS YACNACTCS PACTCHUSIM,
KOTOpBIE MOKHO HCIIOJIb30BaTh B JaHMapTHOM au3aiine. biaromaps co-
UM JEKOPaTHBHBIM Ka4eCTBaM IepaHb KakK pa3 W OKa3ajJach TAKUM I[BETKO-
BBIM PaCTECHHEM.

I'epanp B manamadTHOM qu3aitHe pacTeHHe yHHBepcaimbHOe. M3yums
OINMCaHNE M XapaKTePUCTUKY (MOPQOIOTHUECKYI0, (PH3HOIOTHYECKYI0) MBI
Ipe/IaraeM MCIIOIb30BaHNE BHIOB M COPTOB I'epaHU B JIAHIIA(PTHOM 03€-
neHennu. E€ MOXXHO MCTIONIB30BaTh B pakaiusX (IacTeIbHO-NPUTITYIICHHbIC
[[BETa KaMHEH XOpONIO TapMOHHPYIOT C SIPKAMH LBETKAMH KpOBSHO-
KpPacHOH repaHu, U C PO30OBBIMH JICIIECTKAMH AAJIMAaTCKO), a Tak e Ha
KIIyM0Oax pa3HbIX THUIIOB Oynab - TO MOHOKIyMOa min npunoxsstas (I'epans
Jlanmatckas), Tak jke XOpOILIO OHHM CMOTPATCS B MHUKCOOpepax U ajblHi-
ckux ropkax (Striatum, Plenum, Splish - Splash wu Claridge
Druce).OTnuuHO NOAXOIUT AJS YKpaIIeHus KiIyM0 psioM ¢ Bogoémom [e-
paHb KpacHO — Oypas, Tak KaK OHA JIIOOWT YBJIQ)XHCHHBIC TOYBBI, a UIS
OGOpIIOpOB caMBIM HAWIy4IIMM BapHaHTOM cTaHeT [epanp Jlanmarckas
(nmat. Geranium dalmaticum), He TpeGoBaTenbHa B yXoAe M 0Opa3yromas
XOpoluil IUIOTHBIN KycT. HeBbICOKHME IreépaHyd MOXHO BBIPAIUBATL B KOH-
TeiHepax, KOTOpbIe MOXHO HE YOUpaTh Ha 3UMY, WJIH BBICAJUThH BIONb J10-
POXKKH cZeJaB HEMPHUXOTIUBBIN U yHOOHBIH B yxonae O6opatop. OTINYHBIM
BapHaHTOM I 3TOTO CTaHeT copT «Striatum». B cMemIeHHBIX BETHHKAX
OTJIMYHBIM BapUaHTOM CTaHET ['epaHb IUIOCKOJENEeCTHas, MPEKPacCHO YXKH-
BAETCS M OTJINYHO CMOTPUTCA C IPYTHMMHU BUIAMH PACTCHUI.

Takum o0Opa3oM, Bce IepaHH BEIMKOJICIHBIE PAcTeHUs Ui JIaH-
madTHOrO nu3aitHa. ['epaHu MHOTOJIETHHE, MOPO30YCTOHYMBEIE, TPEOYIO-
M€ MHUHUMYM YXOJia TMOCJIE MOCAJKH, OTIIMYHO OTHOCSIIMXCS K TEHSIM M
3acyxe. A HEKOTOpPbIE BU/IbI CIIOCOOHBI Pa3MHOXKATCS CAMOCEBOM, UTO SIBIIS-
€TCsI BEJTMKOJICITHBIM KaueCTBOM B CaJOBOACTBE. [IMoc B KOMMIKY repaHu
TO, YTO Y He€ JIEKOPATHBHBI HE TOJILKO LIBETHI, HO M JIUCThs. TaKke IIoC B
TOM, YTO TepaHb MOXKHO HCIIOJb30BaTh B JIOOBIX IIBETHUKAX: KIyMOBI, pa-
Kallui, anbIUICKUE TOpPKU. MOXHO Takke MOCaJUThb CPEeIU KyCTaApPHUKOB
KaK TIOKPOBHOE PacTEHHE.
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NCCIEJOBAHUE KAPOTUHOHN/10B B PACTUTEJIBHOM
CBIPBE CHEKTPO®OTOMETPUYECKUM METOAOM

[TnmeBble KpacuTenN — 3TO HATYpalbHBIC MM UCKyCCTBEHHBIC 100aB-
KA K IUIIEBBIM NPOXYKTaM, NMPEIHA3HAYCHHBIC A NMPHUIAHUS MPOAYKTY
OTIpEICTICHHBIX [BETOBBIX XapaKTEPHUCTHK. B cucreme eBporeiickoi Kiac-
CHU(UKAINA MUIIEBEIX J00aBOK OHH UMEIOT I ppoByio kKoaupukaruio ot E
100 o E 199.

Kapotunouast (E 161) - yrneBomopoas! uzonpenouanoro psga CaoHsg
(KapOTHHBI) U UX KUCJIOPOJICOCPIKAIIHE TPOU3BOTHBIC.

KapotuHouasl - pacTUTENbHBIE KpacHO-)KENThIe NMHUIMEHTHI, obecre-
YHMBAIOIIUE OKPAcKy psla OBOIIEH, (PYKTOB, KHPOB, SIMYHOTO XKEITKa U
JPYTUX MPOJYKTOB.

VHTeHCcHBHAs OKpacka KapOTHHOMJIOB OOYCIIOBJIEHA HAIWYHEM B HX
CTPYKTYpPE CONPSKEHHBIX IBOWHBIX T-CBSI3€H, SABISIFONIMXCS XpOMO(OpamH.
OHun HepacTBOPUMBI B BOJIE M PACTBOPUMSBI B )KHPaX U OPraHMYECKUX pac-
TBOpHUTEIISIX. [IpMEpOM TakMX COEMHEHNH SIBIsieTCS B-KapOTHH (Ha3BaHHE
MIPOMCXOJIUT OT JIaT. carota - MOPKOBB).

TpaauMOHHBIME MCTOYHMKAMH KapOTHHOMIOB JUIS YEJIOBEKA U JKH-
BOTHBIX SIBIISIFOTCS BETETaTUBHBIC OPTaHBI, IUIOIBI, CEMEHA PACTEHHUIl U Ipo-
JYKTBI )KUBOTHOTO IIPOUCXOMKICHHSI.

B nanHol paboTe NMpUBEACHBI PE3yIbTaThl MCCIEIOBAHUS KOIMYECT-
BEHHOT'O aHAJIM3a KAPOTHHOJOB B PACTUTEIHHOM CBIpPBE.

Mamepuanvl u Memoovl UCCIe008aHUs

OObexkTaMH UCCJICJIOBaHMS BBIOpAHBI TUIOABI MEpIia KPacHOTO, Mepiia
KEJITOro, 3eJeHb NETPYIIKH U yKpOIa, KallycTa, MOPKOBb, YECHOK, JIyK U
XypMa.

KaporuHouasl W3BJICKall pPacTBOPOM TeKCaHa C MOCIEAYIOLUINM
CHEKTPOPOTOMETPHUUECKUM OIpeeIeHueM Npu juinHe BosHBI 440 HM. B
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KaueCTBE pacTBOPA CPABHEHHUS MCIIOIL30BAIN H-TEKCAH.
Haubonsimee comepxanne KapoTuHOWAOB (Tabm.l) oTmewaercs B
MOPKOBH, CpEJHEE KOJMYESCTBO OMPEACICHO B TAKMX OBOIIAX KaK KaIlycra,
nepelr ¥ 3eJICeHbIH JyK, & TAKIKE B SIT0/IaX XYPMBI.
HauMeHblilee KOJMUYECTBO KapOTHHOHMIIOB COMACPXKHUTCS B  3CJICHH
YKpOIIa, NETPYILIKH 1 YeCHOKE.

Tabmnuma 2
CojieprkaHHe KapOTHHOMIOB B PACTHTEINILHBIX 00BEKTaX
Ne/m PactutenbHbIl 00BEKT Mr/ %

1. Ileper; xpacHsIit 1,47
2. [Mepen >xenThlii 1,85

[etpymka 0,86
4, YecHok 0,94
5. Kamycra 2,33
6. 3eseHblil JTyK 2,22
7. Ykporn 0,62
8. Xypma 1,85
9. MopkoBb 4,42

Taxkum 006pa3zoM, B paboTe 3KCHEPUMEHTAILHO ONPEEICHO KOIUIECT-
BO KapOTHHOMIOB B PACTHTENBHBIX OOBEKTAX CHEKTPO(OTOMETPHUECKUM
METOZIOM.

Jlureparypa

1 Kypersn A.I'. 3y4yeHne KapOTHHOHUIOB THIKBBI METOAAMHU CIIEKTPO-
(hoTomepun u TOHKOCIOIHOM XxpoMaTorpaduu. / CoBpeMeHHbIE TIPOOIIEMBI
Hayku u obpasoBamms. — 2015, — Ne 1-2.URL: https://science-
education.ru/ru/article/view?id=19732 (mata obpamienus: 29.03.2017).

2.Heuaes A.Il., Tpaybentepr C.E., KouerkoBa A.A. u ap. Ilumesas

xumus. YueOnuk. — CI16.: I'mopa, 2007. — 640c..
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CHUHTES3 1,1-JUAJTKOKCHAJIKAHOB
SJIEKTPOKATAJIMTHYECKUM OKHCJIEHUEM NNEPBUYHbIX
AJTUPATHYECKUX CITUPTOB B CUCTEME FECL;-ROH

B nHacrosiiee Bpemst Bo3pacTaeT HHTEPEC K OKCUT€HATHBIM IIpHCaJKaM Ha
ocHOBe 1,]1-IManKoOKCHaIKaHOB ISl MOTOPHBIX TOIUIMB. BBIsBIIEHa BBICOKas
3¢ dexTUBHOCTh 100aBKH 1,1-TU3TOKCHATaHA B IU3EJIbHOE TOIUIMBO U OMOIU-
3eb M3 parcoBOr0 Macia JUls yJIy4IleHHs TOIUIMBHBIX CBOWCTB. I[IpuMeHeHune
1,1-mranKkoKCHANKaHOB IIOBBIIIAET JESTOHAIMOHHYIO CTOMKOCTh TOIUIUB M CHH-
JKaeT COJIep)KaHWE BPEIHBIX NMPOJAYKTOB cropanus. [IoMHMO mepcreKTHBHBIX
TOTUTMBHBIX MPUCAIOK, alleTalId SBJISIOTCS TaK K€ PACTBOPUTEISIMU U apOMaTH-
3aTOpaMH B NapQIOMEpUH W THIIEBOH MPOMBIIIIEHHOCTH, B MEIUIUHE — JIO-
0aBKaMH K JIGKApCTBEHHBIM Tmpenapatam. I3BectHo mnpumenenue 1,1-
JIMAKOKCHUAIIKAHOB B OPraHUYECKOM CHHTe3e [1].

OCHOBHBIM CIIOCOOOM TOJYYCHUS aleTalieil sBJIsSeTCS B3aMMOJEHCTBUE
aJbJIETU/I0B CO CIIUPTAaMH B NPUCYTCTBUH KUCIOTHBIX KaTanu3aTopoB. OnHaxo,
UMEIOTCs U cniennuieckue crnocodbl cuaresa 1,1-muankokcuankanoB. Cpeau
HUX 0c000 OTMETUM, CII0cO0 MOJYYEHHS aleTalicii B mpouecce IEKTPOXUMHU-
YEeCKOTO NMPEBPAICHNS] HU3IIUX ATU(PaTHYeCKUX CIUPTOB [2].

B nanHOI cTaTtbe npuUBEEHBI PE3YJIBTAThl UCCIIEIOBAHUS IEKTPOKATAIHU-
TUYECKOTO CHHTe3a |,l-IHakOKCHATKaHOB W3 TEPBHYHBIX aMA(paTHUSCKHX
CIIUPTOB ROH (R = CH3', C2H5', C3H7', C4Hg', i‘C4H9‘, C5H11' n i'C5H11') Ha
rpadUTOBBIX  BJIEKTPOAAX B IPUCYTCTBHM KaTAJUTUYECKUX  KOJIUYECTB
FeC|3-6H20.

B xauecTBe MOENBHON CHCTEMBI Ui HCCIEAOBaHMS Ipolecca
NIEKTPOKATATUTHIECKOTO OKHCIEHHS CIUPTOB ObUla BBIOpaHA ATaHONbHAS
crcTeMa FeCl;-C,H;0H c COOTHOIIICHUEM KOMIIOHEHTOB
[FeCl;-6H,0]:[C,HsOH] = 1:1500. Cuctema FeCl;-C,HsOH mpencrasnser co-
00ii mpo3pauHBIi TOMOTEHHBIH pAcTBOp IKEITO-KOPHUYHEBOro IiBeTa. B
npouecce pactBopenus kpucrautoruapara FeCly-6H,0 B sranone obpasyercs
conbBatHelil koMiuieke FeCly2C,HsOH. Dnextponu3 naHHOI CHCTEMBI IIpH
mnotHOCTH Toka 1 A/nv’ B Teuenne 240 MHUHYT IIPUBOIUT K IIPEBPAILCHUIO 3Ta-
Hona B 1,1-muaTokcmaTan ¢ Berxogom a0 47% (Cxema 1).

B orcyrcTBUM TpuXJOpHIa jKele3a 3JIEKTPOJIM3 TaHOoJAa IPU TUIOTHOCTH
toka 1 Alnm’ MPOUCXOJUT K OOpa3oBaHUE CIEAOBBIX KojuyecTB 1,1-
JM3TOKCUAITAHA.
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Cxema 1. DJIEKTPOKATATIUTHYECKOE OKHCIEHHE ITAH0Ia
B cucreme FeCl;-EtOH

FeCl,2C,H,0H, 5 Q

C.H,ON > (maxon 47%)
’ 1.0 oy

CrexTp MOTJIONMEHUsT UCXO0AHON MozenbHO# cuctembl FeCls-C,HsOH
UMeeT MaKCUMyM moriomieHus B oomactu 206 HM. CHEKTp THOTJIOUICHHUS
cucrembl FeClz-C,HsOH mocie anekTponusa mpakTHYECKd HE M3MEHHJICS.
CrenosarenbsHo, conbBaTHbIN kKomiieke FeClz2C,HsOH we pacxomyercs B
XOJI€ AJIEKTPOJIM3a ATAHOJIA U BBIMOJHACT POJIb KaTAIM3aTOpa — MEIUATOPA.

[To aHamoruM ¢ SIEKTPOKATAIUTHICCKAM OKHCICHHEM 3TAaHONIA IPO-
TECTHPOBaHBl Apyrue anupaTrudeckue IMEepBUYHBIE CIHPTHI B CHCTEME
FeCls;- ROH. Pesynbratsl npeacrasieHsl B Ta0I. 1.

Tabnuua 1
dnexmpokamanumuyeckoe okucienue cnupmos ¢ cucmeme FeCl;-ROH
Ne Coupr OcCHOBHOI1 IPOAYKT Brixoa
n/n NPOAYKTA
1 MeTtaHon 1,1-mumeTOKCHUMETaH a7
2 DraHon 1,1-nusTOKCHATaH 47
3 [Tponanon-1 1,1-nunponokcunponaxn 49
4 Bytanoin-1 1,1-nubyrokcudyran 51
5 | AMunoBslii ciupT | 1,1-nMneHTOKCHIIEHTaH 52

Kak BugHO M3 TaOmuikl BRIXO 1,]1-IMalKkoKCHaIKaHOB MOBBIIIAETCS C
yBenuueHueM Y B panukana cnimpra.

TakuMm 00pa3oM, pacCMOTPEHO SJEKTPOKATATUTHUECKOE OKHUCICHHE
ciuptoB B cucteMe FeCl;-ROH. OcHOBHBIME TIPOAYKTAMH PEAKIIHU SIBIIS-
foTcs arnetand - 1,1-auankoxcuankansl. KaTamuTudaeckyro QyHKIUIO B CHC-
teme FeCl;-C,HsOH  BeImonHsger CcONBBATHBIM — KOMIIIEKC — COCTaBa
FeCl3-2C,HsOH — mMeaunarop pemokce nporiecca.

Jlutepartypa

1.Zhang H., Wu Y., Li L., Zhu Z. Photocatalytic direct conversion of
ethanol to 1,1-diethoxyethane over noble-metal-loaded TiO, nanotubes and
nanorods // ChemSusChem. — 2015. — Ne 8. — P. 1226-1231 (doi:
10.1002/cssc.201403305).

2.beitzep M., Jlynna X. Opranuueckas 3aekTpoxumus. M.: Xumust. —
1988. —T.2.—-488 c.
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COCTOSIHUE IOBBIYY OBIIEPACITPOCTPAHEHHBIX
HOJIE3HBIX HCKOITAEMBIX B CEBEPO-3ATIATHBIX
PAUOHAX Pb

[IpakTiyecku B KaxaoM paiione PecryOnuku Bamkoprocran mpous-
BOJUTCS 0ObIYa 00IepacpoCTpaHeHHBIX MOJIe3HbIX nckonaeMsix (OITN),
KOTOpPBIE IIUPOKO MCHOIB3YIOTCA B Pa3lIMYHBIX HAIPABICHUAX ACSATEIHHO-
cTu 4enoBeka. Henpa, a Takke 1mousa, KOTOpasl B IIPOLIECCE HEAPOIOJIB30-
BaHUS HEMOCPEICTBEHHO 3aTParuBaeTcs, — 3TO 4acTh IMPUPOJBI U rocyaap-
CTBEHHAasi COOCTBEHHOCTb, TO3TOMY MHUHHCTEPCTBO MPUPOAOTIONIB30BAHMS U
skonoruu Pecnyonuku Bamikoproctan (Munskonoruu PB), kotopoe ocy-
HIECTBJSIET B IpeAeax CBOeH KOMIIETCHIIUU YIPaBICHUE, PEryINPOBaHUE,
KOHTpPOJIb ¥ Ha/30p B cdepe n3ydeHus, pasBeaku u nooeran OIIN, umeer
OTPaHUYEHHOE KOJIMYECTBO JINLIEH3UH HA HEJPOIOJIb30BaHHE.

T'ocynapcTBeHHBIN reonoruueckuii KoHTposs no OIIU Ha TeppuTopun
paiioHOB, yKa3aHHBIX B Ta0x1. 1, ocymiecTisieT bupckuii TeppuTopuanbHbIi
KOMHTET, KOTOPBIH SBISETCA CTPYKTYPHBIM IOJApa3ieieHueM MHHAIKOIIO-
run PB. B atux paiionax no0siBarotcst paznuunsie Buast OITU (cum. Taba. 1).

Tabmuma 1
Jlo6siBaembie OITU
Paitonsl Jo6siBaembie OITN
MP Ackunckuit paiion W3BECTHSK (CTPOUTENBHBIA KAMEHb)
MP banraueBckuil pailoH KUPIUYHBII CYITIMHOK; IIPUPOHAS

CMeECh TJIMHEI €O mieOHeM, rajJbKoO,
rpaBUEM H IIECKOM (CTPOUTEIBHBIN
TPYHT); Ty} H3BECTKOBBIN

MP Bupckuii paiton mecuaHo-TpaswuitHas cMmeck (I1I°C);
TJIMHA KUPIIHYHAS

MP BypaeBckuii paiioH KUpNU4HbIN cyrinHok; [1I'C

MP Kapaungensckuii pailon MIPUPOHAS CMECh TIIMHBI CO IIe0-

HEM, TAIbKOH, TpaBHEM H IIECKOM
(cTpouTenbHBIN TPYHT); Ty U3-
BecTkoBbIH; [1'C; n3BecTHIK

Ha »Tux 3emisax B HacTosImiee BpeMs BenETcsa 17 IMIEH3MOHHBIX pa-
00T, KOTOpBIE BBIMOJHAIOT pasnudnele opranm3zanun: OAO "BamxkupasTo-
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nop", 000 "Kapsep", OAO "T'occtpoit”, "Peunoii mopt Bupck" u ap. [1].
B MumknHckoM paiioHe Takux paboT B HacTosIIee BpeMs He IPOBOIUTCSI.

B Henpomnonb3oBaHuy, Kak M B APYTUX cdepax AesTenbHOCTH, BCTpe-
YaloTCs HapylIeHus: 1) nojp30BaHue HeApaMu 0e3 JHULEH3HUH; 2) T0JIb30Ba-
HHE HEeJIpaMU C HapyIICHHEM YCJIOBHH, IPEAyCMOTPEHHbIX JuleH3ueil. Ta-
KHe HapyLIeHUs BJIEKYT HAIOKEHHE aJMHHUCTPATHBHOIO InTpada B 0OJIb-
HIMX pa3Mepax B COOTBETCTBHHU cO CT. 7.3 KoAIl P®.

KonnuecTBo HapyiieHuit 3a mocienHue 3 roJa HECKOJIBKO YBEIUYH-
J0¢h (CM. TadI. 2).

Tab6muma 2
CraTuctuka Hapymennit 3a 2014-2016 rr
2014 2015 2016
Hesakonnas 1o0bI-
wa 5 cnyyaeB 8 ciydaeB 8 cinyyaeB
Hapymenue nunen-
MOHHEIX yCI0BHi 0 cnyyaeB 2 cioyyas 4 ciyuas

BesnmuiieH3noHHbIE HEIPOTIOIH30BATENN TOCTABIIIIOT MHOKECTBO TIPO-
G6nem: 1) B pesynbTaTe HE3aKOHHOW J00ObIUM OE3BO3BPATHO TEPSIOTCS
GonpIIve IUIOMAAM 3e€Mellb; 2) B OTJIMYME OT JIHMIIEH3MOHHOM pa3paboTKu
MpY HE3aKOHHOW J0OBIYE 3eMJIM HUKEM HE PEeKyJIbTUBUPYIOTCS; 3) "dép-
Hble" KOMAaTeNX 3aHWXKAIOT IIeHbI Ha IPUPOJHBIE PECYpCHl HA PhIHKE, U, Ta-
KUM 00pa3oM, IpeanpusTus, paboTarolmue B paMKax 3aKOHa, HE B COCTOSI-
HHUH KOHKYPHPOBAaTh ¢ HUMH [2].

B 3akiroueHNH clienyeT OTMETUTh, 9TO B CEBEpPO-3allaHBIX paiiOHax
PB xoHTpOITE ¥ HaZ[30p MPOBOTUTCS JOBOJIBFHO aKTUBHO M KAYECTBEHHO, TaK
KaK HapyIICHUS CIa)KEHHO W OMEPaTHBHO OOHAPYKUBAIOTCA W, COTIACHO
3aKOHOJATEIbCTBY, PECEKAIOTCS.

Jlutepartypa

1.0O¢punmanpHbIH caiT Munskosoruu Pb. URL:
https://ecology.bashkortostan.ru/documents/316148/ (mata oOpamieHus:
21.03.2017)

2.0¢puupmaneheiii  caiit  PecniyOnukm  bamkoprocran.  URL:
https://www.bashkortostan.ru/presscenter/news/162688/ (1ara oGpamieHus:
21.03.2017)

185




Kyrymesna A.P.,

B® bawul'V, r.bupck, Pb,

Muxkosa T.JI., cmapwuil npenooagamens
kutusheva96@mail.ru

ONPEJEJEHHUE BUOOPITAHHYECKHUX KOMIIOHEHTOB B
COCTABE PACTUTEJIBHOI'O CBIPbSI

Yaif u3y4aroT Ha MPOTSHKEHUH BEKOB, U TOJBKO 3a MOCJIEHUE JIECATH-
JIETUSI CTAJI0 BO3MOXKHO HOJIYYHUTH JOBOJILHO MOJIHOE TPEJICTABICHHE O TOM,
KaKkie XMUMHUYECKHE BEIIECTBA BXO/AT B COCTaB Yasi. BHOXUMHKH OTMEHaroT,
YTO CO3PEBLINI YaiHbIH JUCT COAepPKUT 0K0JI0 300 pa3nuyHBIX BEIIECTB U
coearHeHU, mpuueM 260 13 HUX YK€ YAaloch UICHTUPHUIUPOBATD.

B XuMu4eckoMm cocTaBe CBEXKECOOPAHHOTO 3€JIEHOTO JINCTA U B CYXOH
YaWHKe, MOJIyYeHHOH W3 3TOTO JIHCTa, mocie ero (GadpudHoil 00padoTKH,
MIPOMUCXO/IAT 3HAUYNTEIbHBIC KOJTMIECTBEHHBIE U KAYECTBEHHBIC N3M EHEHUSL.

Ilenpro Hamero WCCIIEMOBAHUS SBIACTCA ONpENEICHHE HEKOTOPHIX
KOMITOHEHTOB B XUMHYECKOM COCTABE TPABSHBIX YACB.

B kauecTBe HcciIeayeMoro CeIpbs ObUIM 0TOOPAHBI 5 BHIOB TPaBSHBIX
YyaeB, COOpaHHBIX B Ha4aJe MIOHS M B HadaJe MIONS: KIyOHHUKa (3eMIITHHUKA)
ca/ioBasi, KOCTSIHUKA KaMEHHCTas, MaJlHa JIECHAs, MsTa KOJIOCUCTas, CMO-
pomuna siecHas. Coop mpooaunu 6ym3 a. CropbaeBo KuruHckoro paiioHa
pecrryonuku barmkoprocran. B mepByto odepenh rOTOBUIIM CyXHE YaWHKH.
CoOpaHHbIe CBEXHE JIMCThSI TPaB MOJBEPTraIn 3aBsUTMBAHUIO, a 3aTeM (ep-
MmeHrauuu. [locne depmeHTanuy, IUCThsl BHIKIAABIBAIKNCH HA IPOTHBEHb U
Ha OYCHb MEUVICHHOM OT'HE TOMIJINCH B T€YEHHE COPOKa MUHYT B JTyXOBKE.

B xone skcnepuMeHTa ONpeNelsuln BIaKHOCTH CHIPBS, 30JIbHBIE Be-
IIIECTBA, COJIEp )KaHHUE TyOMIIbHBIX BEIIECTB, JUTHUHA, aHTOIMAHOB U PYTH-
Ha. [To momy4eHHBIE pe3ynbTaThl IpeAcTaBIeHB! B Ta0muie Nel u Ne2.

Tabmuma 1.
XUMHWYECKHH COCTAB TPaBSIHBIX YaeB, COOPAHHBIX B HIOHE.
Biax- 3onpabie | AyOmne- | Jlur- AHTO- Py-
HOCTh BEILlECT- | HbIC Be- | HUH, [UaHbI, THUH,
coIpbsi, % | Ba, % mectea, | % % %
%
Kiyonu- | 9,9 6,61 0,02 6,1 1,02 13,6
Ka
Koctanu- | 10,6 7.8 0,015 6,0 0,2 15,2
Ka
MasmHa 9,7 7,04 0,015 5,37 0,8 8,7
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Msita 10,0 9,1 0,005 5,85 0,8 8,2
Cmopo- 8,3 6,4 0,015 5,64 0,6 7,1
JIMHA

JIMCThSl KOCTSHHMKHU SIBIISIIOTCS 0O0Jiee BIIArOYACPIKUBAIOIIUMH U CO-
JiepokaT 0oJiblliee KOJMYECTBO PYTHHA U JMTHHUHA. 30JIbHBIC BEIIECTBA Mpe-
00J1a/1a10T B JIUCTBSIX MSATHI M KIIyOHHKH, & TUTHAH — B KIYOHUKE U KOCTS-
HuKke. JlyOusbHbIC BELIECTBA BO BCEX PACTCHHUSIX COMEPIKATCS B MAJbIX KO-
auYecTBaxX. AHTOIMAHBI M PYTHH HAaXOIATCSl B HOPME M HE IMPEBBILIAIOT
COJIepIKaHUE ITHX KOMIIOHEHTOB M0 JINTEPATYPHBIM JITaHHBIM.

Tabmuua 2.
XUMUUECKUI COCTAB TPABSHBIX YaeB, COOPAHHBIX B UIOJIC.

Bnax- 3onbnbie | JyOownb- | Jlur- AHTO- Py-
HOCTb BEILIECT- | HBIE Be- HUH, [[{AHBI, THUH,
cheipbs, % | Ba, % mectBa, | % % %
%
Knyonu- | 11,2 54 0,015 517 1,45 7,8
Ka
Koctanu- | 10,5 7,2 0,018 4,92 1,23 6,3
Ka
MaimHa 8,5 53 0,02 6,3 1,21 5,2
Msita 10,0 8,4 0,02 6,72 1,02 3,4
CMmopo- 8,8 59 0,015 6,01 1,21 6,2
JIHA

CpaBHHBass XUMUYECKUH COCTaB JaHHBIX Ya€B, MO)KHO OTMETHUTB, YTO
K CepeIHe JIeTa YBEeIMYMUBACTCS KOJMUYECTBO JIMTHUHA, aHTOI[MAHOB, U HE-
CKOJIBKO YMEHBIIAETCS COACPIKaHNE PYTHHA.

ConeprkaHue STHX KOMIIOHCHTOB B YaHHBIX JIUCTHAX 3aBHUCHT OT COpPTA
pacTeHusi, Bo3pacTa JUCTa, BpeMeHUu cOopa u Apyrux ¢akrtopoB. B moimo-
JIBIX JTUCTBSIX 3TUX OMOOPTraHWYECKMX KOMIIOHEHTOB OOJbIlle ueM B Oolee
3penbix. [loaTromy cOop nMcThEB Jiydille MPOBOJAUTH B Hauajie Jjera, T.K.
KOHIIEHTpAIIUs TOJIE3HBIX KOMIIOHEHTOB O0Jiee BBICOKA.

Jlutepartypa

1.IMToxné6kun B.B. Yaii, ero Tuiibl, CBOWCTBa, ynotpebiieHrne — M.:
Jlerkas mpomsbIiieHHOCTh, 1981

2 mmu S.U., dmua A 4. Yaii. X¥UMUYeCKUd cOCTaB 4asi ¥ €ro BIUs-
HUE Ha 310poBbe yenoBeka — M.: 3nanue, 2010.
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KYMAPHHBI B IPUPOJHBIX NCTOYHUKAX U UX
NPUMEHEHHUE B OPTAHUYECKOM CHUHTE3E

B pabore nokazana Bo3MOXHOCTh puMeHeHust meroquku . K. Hu-
KOHOBA 110 U3BJICYEHHIO TIPOU3BOJHBIX KYMapHHOB U3 PACTUTEIBHOTO ChI-
PbsI IMKOPACTYLIUX U KYJIbTHBUPYEMbIX PacTEHUH.

KyMapuHbl 1 UX NPOU3BOAHBIE 00JaalOT MIMPOKHM CIIEKTPOM XH-
MHUUYECKHX M OHMOJOTMUECKHX CBOWCTB, YTO, HECOMHEHHO, BBI3BIBAET MHTE-
pec K HUM CO CTOPOHBI OMOJIOTOB U XUMHKOB. B Ononoruu KyMapuHbl Bbl-
3bIBAOT HOBBIICHHBIH HHTEPEC Pa3HOOOPa3HON aKTHBHOCTHIO, HATIPHMED,
CHOCOOHOCTBIO TOBBINIATH YYBCTBUTENBHOCTh KOXH K neiicTBuio Y-
Jydeid, CTUMyJIMpOBaTh 00pa3oBaHKe MUTMEHTa MeJlaHHHa [2].

B opranmyeckoil XMMHHM TNPOW3BOJHBIE KyMAapHHOB IPEIJIOKEHO
MIPUMEHSATH B KA4€CTBE JIMTAHJOB B CHHTE3€ KOMIIIEKCOB JIAHTAHU/IOB.

B HaydHBIX TpyZax ONHCHIBAETCS HECKONBKO METOAMK BBIICICHHUS
KyMapHHOB U3 pacTUTENBHOTO chIphs [1]. Haubonee npumeHsemMoit sBis-
ercst metoauka I'. K. HukoHOBa, OCHOBaHHAs Ha HKCTPAKLUH CYXOTO Chl-
PBs XJI0pOhOpMOM.

Lenbto paboThl siBUIAach OLeHKA 3((PEKTUBHOCTH NMPUMEHUMON Me-
TOJIUKH.

B kagecTBe 00BEKTOB HCCIIEIOBaHHUS OBUIM B3STHI PAaCTEHHSI CEMeEi-
ctBa 3oHTHYHBIE — OopmeBuk CocHoBckoro (Heracleum sosnowskyi ),
cemeiictBa boboBbie — moHHEK JekapcTBeHHBIN (Melilotus officinalis).

[NomyueHHBIE IO METOJVMKE 3KCTPAKTHI OBUIM MCCIIEIOBAHBI HA KBal-
PYHOJIBHOM JKHIKOCTHOM XPOMAaTO—MAacCC—CIIEKTPOMETpEe C HOHM3aIMen
oOpaslia METOJIOM IEKTPOPACHBUICHHS. AHAJIM3 HPOBOIWICS B LEHTpPE
KOJUIEKTHBHOTO TIOJIb30BaHUS «XUMHsD» Y (QUMCKOrO WHCTUTYTAa XHUMHUHU
PAH.

JlaHHBIE XpOMATOTPaMM IIOJIHOI'O MOHHOI'O TOKA TOJIOKHTENbHBIX U
OTPHUIATENIBHBIX HOHOB OBUIM CTaTUCTHYECKH OOpaOOTaHBI M CBENEHH B
Tabmuist 1, 2 KOTOpBIe IPHBEACHBI HIke [3].
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Tabmmma 1 - UHTeHCHBHOCT XpoMaTorpa(puIecKux MUKOB B SKCTPaK-
te 6opmeBrnka CocHoBckoro (Heracleum sosnowskyi)

Coennuenue m/z ITnomans AbGcomotHas | OTHOCH-
XpomaTtorpadu- WHTEHCUB- TeNbHAs
YEeCKOTo IHKa HOCTB, | THTCHCHB-
OTHOCHTEIILHO HOBCTb, |,
BpEMEHH (%)
Jiep >KUBaHUs(MUH)
OepranteH 217 1,31E+0,6 (1,8) 40 000 100
METOKCAJIEH)
JJIaroBast 284001 (2) 2840,01 7
Kucnora 303 79017 (1,2) 790,17 2
(xBapLeTHH)

Tabnuia 2 - UTHTeHCHBHOCTh XpOMAaTOrpaguIeCKuX MUKOB B IKCTPAKTE
nmoHHUKA NekapcTBeHHOTo (Melilotus officinalis)

CoenuHeHue m/z [Tnomans AGcoIoT- OTtHOCH-
xpomarorpadu- Has UHTCH- TeIbHAst
YeCKOTO ITHKa CHUB- HHTCHCHB-
OTHOCUTEJILHO HOCTb, | HOCTh
BpEMEHU ), %
yIep>KuBaHHS (MHH)
BepramnTen 217 | 3,43E +0,6 (1,798) 303 100
(MeTOoKCaJIeH) 000
Djarosas 303 804510 (2,002) 14454 5
KHCIIOTa

TakuMm o0pa3oM, O pe3ylbTaTaM HCCICIOBAHHUS MOXHO CJHENaTh Clie-
IyIOIIMKA BBIBOJ: Hcmosib3yeMas Hamu Metonuka I'. K. HukoHnoBa mo3Bossi-
€T JJOBOJIEHO 3((EKTHBHO MPOBECTH BBIICICHAE KyMaPHHOB.

Jlureparypa
1.Bectauk bamkupckoro yaueepcureta. 2013. Tom 18. Ne4. C. 1078—
1080
2.Ky3nenosa I'. A. Tlpuposnbie KymapuHbl U pypokymapussl. JI.,
1967.

3.JIebeneB A. T. Macc—crniekTpoMeTpHsi B OpraHUuecKoi XuMuu. M.,
2003
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OU3NKO-XUMHNYECKAS SKCIIEPTU3A MOJIOKA

Llenvro 0anno20 uccredo8anus AULOCH UYYeHUe PUIUKO-XUMUYECKUX
nokasameinei pasiuyHbLX U008 MOAOKA. [anHas cmamovs ROCEAUWEHA NPO-
bneme 6v160pa KaAueCcmMeeHHO20 MOJNOKA. AKMYaIbHOCMb UCCIe006aHUSL CEs1-
3aHa ¢ 6OILUWUM ACCOPMUMEHTNOM MOIOKA HA PLIHKAX CIMPAHbL U OOILUUM
nompebienuemM, Ymo APUOOUM K KOHKYPEHYUU MeNCOY NPOU3E0OUMENAMU
u ganvcugpurxayuu cocmasa 0L yseaudeHusi nPoOaic.

Kniouesvie cnosa: monoko, obpasey, dHcupHOCmov, NIOMHOCHb, Kaye-
cmeo.

Momnoko — OHOJOTHYECKHIA MPOAYKT CEKPETOPHON ACATEIEHOCTH MO-
JIOYHOM JKeJie3bl MiekonuTaromero. OHO IMOJHOCTBEIO 00ECIIEYNBAET BCEMU
HEOOXOIUMBIMHU THTATEIHHBIMI BEIIECTBAMHI HOPMAJIFHOE Pa3BUTHE HOBO-
poxaenHoro. O0xagas IMMYHOJIIOTHIECKAMHI B OaKTSPUIIHIHBIMU CBOHCT-
BaMU, MOJIOKO 3alIHIIAET €ro OT 3a00JIeBaHM, yIacTBYeT B (POPMUPOBAHUU
ero pepMeHTHON U UIMMYHHOI#1 crcTeMm. [5]

OnHako XMMHYECKHI COCTaB MOJIOKA >KHMBOTHBIX HemocTosHeH. OH
U3MEHSCTCS B TCUCHHE JIAKTAIMU, & TAKXKE IO/ BIUSHUCM Pa3IHYHBIX (hak-
TOPOB: PAIIMOHOB KOPMJICHUS, COCTOSIHUS 3/IOPOBBSI, COACPKAHUS, TIOPOJIBI,
BO3pacTa XKMBOTHBIX H Jp. CoCcTaB MOJIOKa HE TOJILKO OTPEENseT ero mu-
IIEBYI0 M OHOJIOTHYECKYIO IEHHOCTH, HO M BIMSCT HA TEXHOJOTHYECKYIO
mepepaboTKy, BBIXO M KadecTBO TOTOBOW mpoxykumu. [Ipenmpustas mo-
JIOYHOH TPOMBINUICHHOCTH KOHTPOIHUPYIOT B IepepabaThIBAEMOM MOJOKE
conmepxkanne cyxux BemectB, COMO, xupa, OeIKOB, WHOT/A JIAKTO3Bl U
HEKOTOpBIC TMOKAa3aTedl ero (HU3UKO-XUMHUYSCKUX W TEXHOJIOTHICCKHIX
CBOMCTB.

OnHako IOJIE3HBIMH CBOMCTBAMM 00/aJa€T TOJIBKO BBICOKOKAYECT-
BEHHOE MOJioko. ITpu HecoOM0eHNN MpaBU TEXHOJOTUH W HAapYIICHUU
CaHUTApPHO — THTMEHUYECKHX YCIOBUH MPOW3BOJCTBA, 00pabOTKH, TpaHC-
MIOPTUPOBKH MOJIOKA OHO HE TOJBKO YTPAUYMBAET CBOIO MUTATEIHHYIO IEH-
HOCTbh, HO M CTAHOBHTCS BEChbMa OTIACHBIM JIJIS 37I0POBbsI Y€JIOBEKa.

HemanoBaxxHOU UIsi COBPEMEHHOTO TOKYIATeJNsl sBISETCS mpobiaema
BEIOOpA M3-32 H300MIUS MOJIOYHBIX POIYKTOB. HO He Bce Jroiu CriocoOHBI
cAenaTh MPaBHIBHBIN BBHIOOP CpPeIu IMUPOKOTO aCCOPTHMEHTA, MPEICTaB-
JICHHOTO Ha phIHKe. [103TOMy Ha CerogHsIIHHUIA JIeHb npodieMa BEIOOpa
XOPOIIEr0 MOJIOKa CTAHOBHUTCS BCE 0OJIee aKTyaIbHOM.
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XuMmIdeckuii coctaB Mosioka crexytomuii (%): Boma — 87,5; cyxoe
BeIecTBo — 12,5; MonouHsIi xup — 3,8; 6enku — 3,3, (kazeud — 2,7, anp0y-
muH — 0,4 u rmodynuH — 0,1); MomouHsIi caxap (J1akro3a) — 4,7; MHHEpaIhb-
uele Bemectsa — 0,7.[4]

B nponomxkenue paboTsl, HaYaTOW HaMU paHee [1], IeNbI0 HAIINX HIC-
CIIC/IOBAHUI SIBUJIOCH: OIIGHKA KadyecTBa MOJIOKA MO OPraHOJICHTUYECKUM
(3amax u BKyC) U (pM3HKO-XMMUYECKUM (IUIOTHOCTD, CTEIICHb YHCTOTHI, CO-
nepkanue xxupa, COMO) nmokasaressim.

Jyis ccnemoBanus ObLTH B3SATHI 00pa3IIb:

1. JTropTIOIIMHCKOE MOJIOKO

2.Monoko «CBoe Haie»

3.JlomalHee MOJIOKO

Mo cTeneHn YUCTOTHI MBI OTHECIH HCCIIEyeMOe HATYPATbHOE MOJIOKO
U TACTEPHU30BAHHOE MOJIOKO K | rpyrme, Tak kak Ha GUiIbTpe He ObUIO Jake
CJIE/IOB IPSI3U.

Tabnuia 1. - OpraHosenTuyeckas OleHKa 3amaxa U BKyca MOJIOKa

HaunmenoBanme Mmoaoka OreHKa MOJIOKA bamner
JropTronuHCKOE XOPOIIO 4
«CBoe HaIey» XOPOIIO 4
JlomarHee OTJIMYHO 5

[T1OTHOCTh MOJIOKA OMPEIETIHIN C MIOMOIIBI0 MOJIOYHOTO apeoMeTpa
(makroneHcumeTpa). Pe3ynbTaTel pecTaBlieHbl B TA0IUIE 2.
Tabnuua 2. - Onpeaenerue IOTHOCTH MOJIOKa

Omnpenensiembie JropTronuHCcKOe «CBoe JomarnHee
BEJTUYHHbI/3HAUEHHE MOJIOKO Harie»
BCIIMYNH
Temneparypa,”C 22 22 22
ITnoTHOCTE MOJIOKA 1,027 1,028 1,031
Hopma 1,027
Tabmuna 3. - OnpeneneHue cofepx aHusl >)KUPOB B MOJIOKE
HaumenoBanue «CBoe Hroptronunckoe | omamnee | Hopma
MOJIOKa HAaIIIe»
CopepxaHue Ku- 3,2 3,2 41 3,2
pa,%
Tabmuna 4. - Onpeneneane COMO
HaumenoBanue Mosoka «CBoe «roptionunckoe» | omaiHee
HaIe»
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Copepxanue BOIbl B MOJIO- 88,5 95,2 83,4
ke, %

Cyxoii 00e3KupeHHBIH Oc- 8,3 8,0 12,5
tatok (COMO),%

Kup,% 3,2 3,2 4,1
CopneprkaHre CyXxoro Bellle- 11,5 4.8 16,6
ctBa (C), %

Hopwma, % He MeHee 8,2

Ha ocHOBE HOTy4eHHBIX PE3YJIBTATOB MBI MOJKEM CAEIATh CIEIYIOIINE
BBIBOJIBI:

1.Ilo cBOMM OpraHONENTHYECKHM IMOKa3aTelsIM, a UIMCHHO IBETY, 3a-
naxy, KOHCUCTEHIIUH, BKYCY, JOMAIlIHEe MOJIOKO MIPEBOCXOAUT MPOAYKIIUIO
JIIOpTIONMHCKOTO MOJIOUHOT'O KOMOMHATa U MOJIOKO «CBOE HaIe».

2.Bce npencrasieHHble 00pa3lbl MOJIOKa COOTBETCTBYIOT HOPME KH-
CJIOTHOCTH U IJIOTHOCTH, 3asBjaeHHO# B 'OCTe.

CrenoBarenbHO, MOXKHO CKa3aTh, YTO, HECMOTPSI Ha OOJIBIIYIO KOHKY-
PEHIINIO, TPOU3BOUTEIN MOJIOKA BBITYCKAIOT NMPOJYKIUIO BEICOKOTO Kade-
CTBa, KOTOPasi COOTBETCTBYET HOPMaM rOCyIapCTBEHHBIX CTaHAApTOB.[2,3]

Jlureparypa

1.Tl'azetnunoB P.P., XycuyramaoBa M.P., MammukoBa A.T., braxuna
.M. OmnpeneneHne KHCIOTHOCTH W OCIKOB MOJOKa IOTCHIIMOMETPHYE-
CKHUM THUTPOBaHHEM MeXIyHapOJHBIH KypHal NPUKIAAHBIX U (QyHZaMEH-
TaJIbHBIX HccnenoBanuii. 2015.- No 12-2. - C. 245-246.

2.T'OCT 3625-84 «MoJ0KO U MOJIOYHBIC TIPOYKThI. METOIbI Onpee-
JICHUA TUIOTHOCTH.

3.I'OCT 5867-69. MoJi0KO ¥ MOJIOYHBIC TIPOIYKTHL. MeTObI onpee-
JICHUS KUPA.

4. Cxypuxus . M., HeuaeB A. I1. Bce o mumie ¢ TOUKH 3peHUS XUMHU-
Ka. — M.; Beicmas mkoma, 1991. - C.148.

5.Tsepmoxined I'. B., Caxxunos I'. 0., Pamanayckac P. U. Texnonorus
MOJIOKa U MOJIOYHBIX NpoAyKTOB. — M.: leJIlunpunt, 2006. — 616 c.
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YTRJIN3AIUA OTPABOTAHHBIX ABTOMOBWJIbHBIX HNIMH

Tema, paccMaTprBaeMast B JUILIOME «Y THIM3AaIHs OTPaOOTAHHBIX aB-
TOMOOWJIBHBIX IIHHY.

HenpepbIBHEIN pocT mapka aBTOMOOWIICH BO BCEX PA3BUTHIX CTpaHAX
MPUBOJUT K MOCTOSTHHOMY YBEJIMYCHHUIO KOJTMYCCTBA M3HOIICHHBIX aBTOMO-
OwnbHBIX THH. [IpoGiiemMa mepepaOOTKH HM3HOIICHHBIX aBTOMOOMIBHBIX
IIWH W BBIICAIIMNX K3 OKCILTyaTalluu PE3UNHOTECXHUYCCKUX 1/13/:[em1171 UMeEeEeT
00JIBIIOE IKOJIOTHUECKOEC M SKOHOMHUYCCKOE 3HAUCHHE UIS BCEX Pa3BHUTBIX
CTpaH MHpa. A HEBOCHOJIHIMOCTb IPUPOJHOTO HEPTSIHOTO CHIPBS TUKTYET
HEOOXOIMMOCTh HCITONB30BAHHAS BTOPHUYHBIX PECYpPCOB € MaKCHUMAaJIbHOM
3((HheKTHBHOCTBIO.

PaznmugaroT cienyromue OCHOBHBIC TPYIIIBI M THITHI PE3UH 10 Ha3Ha-
YCHHIO:

OOmero Ha3HaueHWs, CIICOHANGHOTO Ha3HAYCHHWS, B TOM YHC-
JIe:TETUNIOCTOMKHE; MOPO30CTOMKHE; MacIO0CH30CTOMKNE; CTOHKHUE K JeH-
CTBUIO XUMUYECKH arpCCCUBHBIX CPE, B TOM YUCIIC CTOMKHE K ruapaBJin-
YECKHUM JKUAKOCTSIM; TUIJICKTPUYECKUE; DJICKTPONPOBOMASIIKE, B TOM YHUC-
Jie aHTHCTAaTHYCCKHE ;MArHUTHBIC, OTHECTOWKHE; pPajHalldOHHOCTOUKHE;
BaKyyMHbIe; (DPUKLIHOHHBIE (M3HOCOCTOMKHE);

[To TumaM: TOpPHCTHIE, WK TYOYaThIe; BETHBIC W MPO3PavYHbBIC PE3U-
HBL

CocTaB pe3sMHOBOW CMECH OTpEACISieT CBOWCTBA PE3NMHOTEXHUICCKUAX
n3nenui (PTH).

Pe3nHOBBIE cMeCH BBITYCKAIOTCS B HEBYJIKAaHH3HMPOBAHHOM BHJIE
BaJIIIOBAaHHBIMH WITH KaJIJaHIPOBAHHBIMH:

1) BanmbIiOBaHHBIE - B BUAE JUCTOB pazMepom (500x700) Mm, TOMIIH-
HOM oT 6 10 10 MM, Macca otHOTO yrakoBoyHoro Mecta ot 30 g0 50 kr.;

2) xanaHApPOBaHHBIE - B BHAE PE3MHOBOIO IOJIOTHA, HAMOTAHHOTO B
PYJIOH: TOJIIMHA KaJaHAPOBAHHOTO MoyoTHA - oT 1,0 mo 4,0 MM, mmpuHa
KaJlaHApOBaHHOTO MoJIoTHA - OT 500 g0 1200 MM, Macca pynoHa oT 40 10
60 kr

MeTopl TUKBUAAIUH JCISATCS Ha JBE OCHOBHBIC KaTeropuu: (usmde-
ckue u xumuieckue. [lox ¢pusznveckoil TUKBUAANUEH OOBIYHO MOHUMAETCS
u3MenpYcHue. V3MenpueHne IeMUTCA MO TeMIIepaType M3MENbUYCHHS: T0-
JIOXKUTENbHAS ¥ OTPUIATEIbHAS TeMIIEpaTypa H3MenbueHus. V3MenpucHme
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MIPOUCXOIUT MEXaHWIECKUM BO3ACHCTBUEM, 3TO: yAap, HICTHPAHUE, CKATHE,
C)KaTHe CO CABUTOM M pe3aHue. XUMHUIECKas JINKBUAAINS IPUBOINT K TITy-
OOKMM HEOOpaTUMbBIM M3MEHEHHSIM CTPYKTyphl nommumepoB. Kak mpaswuio,
9TOT METOABI OCYIIECTBIIAIOTCS TP BBICOKHUX TEMIIEPATypax M 3aKII0YaroT-
cs1 B TEPMHUYECKOM PA3JI0KCHNH (JECTPYKIINH) ITOJMMEPOB B TOH WIIM MHOH
cpene U NOJIYyYEHUIO NMPOIYKTOB Pa3IMYHON MoJeKynsapHoi Macchl. K atum
METOJiaM OTHOCATCS CIKUTAHUE, KPEKUHT, MUpoiu3. CyIIecTBYIOT ABa CIO-
coba CKHMraHus C IEJbI0 YTWIN3AlMU 3HEPTHU: NPSAMOH W KOCBEHHBIN.B
MIEpBOM ClIydyae IIUHBL, TPyOON3MeNbUeHHBIC WIN LEJIUKOM, CKUTAIOT B U3-
OBITKE KHCIIOPOJIa.
Jlureparypa
1 Kanpirna B.I'. Ipombimuiennas skonorus/ B.I'. Kaneirun.- M.:

Axkanemus, 2004.- 230 c.

2 Pycakos, H.B. Otxoxpl, okpyxatomas cpexna, yenosek / H.B. Pyca-
koB, JO.A. Paxmanna — M.: Megununa, 2004. - 231 ¢

Mys3sadapos JI.P., HacsipoB A.A.
B® baul'V, r.bupck, Pb
muzafarov_linar@mail.ru

ONPEJEJEHUE KOJUYECTBA OTPABOTAHHBIX PTYTHbBIX
JAMII JJ151 YYEBHBIX KOPIIYCOB B® BALITY U UX
YTUJIN3ALMS

PryTHBIE TamMnBl ObLTH pa3zpaboTaHb! Ooiee cTa JIeT Ha3aj U BBEICHHI B
mUpoKoe ucnonb3oBanue B 1930 roay. 3a 3To BpeMsi OHM HAIUIN JOCTOM-
HO€ NMPUMEHEHHE JUIA Pa3MYHBIX IIeJiell HauWHasi C OCBELICHHS JOpOT,
yIMI 3aKaHunBas pabounx momemnienuii [1]. Bmaromapst nHuImMaTHBAM MO
9HEProcOepe eHNI0, PTYTHBIE JIAMITBI HCTIONB3YIOTCS B OBITY M 1O BCEMY
mupy. B Poccun B 2009r. B npuHAT 3aK0H 00 SHEProcOEpeKeHHIO U O
MTOBBIMIICHUH HEPTETHICCKON A (DEKTUBHOCTH, KOTOPHIH ¢ 1 sHBaps 2011T.
3alpeTuI MpoJaxy repeMeHHoro Toka ceeime 100Bt. B 2013r. 6put0 pe-
KOMEH/IOBAaHO CHHU3UTH BBIITYCK JIAMIT HAKJIMBAHUSI MOIIHOCTBIO 10 75BT, a
B 2014r. MomuHocTtbio 25BT. KOHEUHO y HakaiauBaHUs UMEIOTCA HEIOCTaT-
KM, KaK y 3HeprocOeperaromux pTyTbCOAEP)KAIIUX JaMIl, HO 3KOJIOTHY-
HOCTh BO MHOTOM IIPEBOCXOJAWT JiaMIl 3Toro Bupaa. Ilostomy, GezomacHas
YTHIU3aIMA PTYTHBIX JIAMIT OCTaeTcsl aKTyalbHOM B Hamie Bpems. Jlns Ha-
yaja BBICHSIEM YTO M3 ce0sl MPEACTaBIseT PTYyTh. PTyTh- Upe3BBIYaliHOE
omnacHoe BetecTBo | kinacca onacHoctu no 'OCT 17.4.1.02-83. B cootseT-
ctBun ¢ «CaHUTAPHO-IMUIEMHUOJIOTHIECKIMH TPEOOBaHUSAMH K aTMochep-
HOMY BO3AYXy» HpEIENbHO JIOMYCTHMasi KOHIEHTpAalMs B aTMOC(hepHOM
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Bosayxe pryra (IIJK) — 0,0003 mr/m®. Xots pryTHas namma cOIepKUT
HeOOJIbIIOE KOJMYECTBO PTYTH, €r0 HENb3sl YTHIN3UPOBATh UX C OOBIYHBIM
OBITOBBIM MYCOpPOM. XpaHEHHE PTYTHBIX JaMI CIEAYET HMPOU3BOIUTH C
0c000H OCTOPOKHOCTBIO, YTOOBI HE AOIYCTUTH MOBPEXKICHUS M MOCIE HC-
MOJB30BAaHUS CIaBaTh Ha NepepaboTKy. PTyTh sBIAETCS HEHPOTOKCHHOM,
YTO OKa3bIBACT ITaryOHOE BIUSHHE HA 30POBHE UEJIOBEKA M OKpY’Karomeh
cpeze.

CornacHo nokymeHTaM Ha siHBapb 2017 r. B yueOHbIX Kopmycax bup-
ckoro ¢unumana bamkupckoro I'ocynapcTBeHHOro YHUBEpPCUTETA YCTAHOB-
aeHo cebire 6700 Thic. pTYTHBIX JaMmI [2]. Y4eOHble KOpIyca MO yCTaHOB-
JICHHOMY KOJIMYECTBY PTYTHBIX JamIl: ColMaabHO-TYMaHUTAPHBIN (haKyiIb-
teT — 106 mtyk — 40 BT, 105 mtyk — 20 Br; ®akynerer @usuxu u Mare-
Matuku — 262 mryk — 40 Bt, 1600mtyx — 20 Bt; ®akymnerer bromorun n
Xumun — 1228 mryk — 20 Br, 150 mryk — 40 Bt; WmkenepHo-
TexHonornueckuii gpakynprer — 375mTyK — 40BT; ['MaBHEI KOpIyc — 572
mrtyk — 20BT, 422mtyk — 40BT. YTHnuzamued oTpaOOTaHHBIX PTYTHBIX
mamrr 3aanMaetcs opraruzamnus I'TTY HUU BXX] «Otaexn mo obparmieHuto ¢
onacHbIMU oTxonamm». Taxxke no bupcky UII Bunbaanoeim @.M. ycra-
HOBJICHBI KOHTEHHEPHI 9K0-00KCHI AJisi 6e30macHoro cbopa U BPEMEHHOTO
XpaHEeHUs PTYTHBIX JaMIl. B Hacrosimue Bpemsl CyIIECTBYET HECKOJIBKO
croco0 yTWIM3alMU PTYTHBIX Jamm. CaMoe paclpoCTpaHEHHOE M3 HHX
TEXHOJIOTHSI KOTOpOE BOBpEMsI IIepepadOTKH JIaMIIbl Pa3pyIlaoT U pasze-
JSIFOT Ha pa3jInvHble MaTepualibl IPU HEIPEPbIBHOM Mpoliecce GpUiIbTpaluu
[3]. [Momy4eHHble MaTepHaNbl: CTCKISIHHBIA OO, YepHBIC M IIBETHBIC Me-
TaJUTBI, PTYTHCOJCPKAIUK JIOMHUHO(OP (B KOTOPOM cofepkutcst 10 95%
PTYTH) W JIpyrue Marepualibl coOMparoTcs Al MOCIEAYIOMEeH HepeBO3KU
nepepaboTku U yruinuzanun. [lepepaboranHyio pTyTh B JaJbHEHUIIEM MOX-
HO TIOBTOPHO HCIIOJIb30BaTh B MPOMU3BOJICTBE TEPMOMETPOB, 6apomeTpos. K,
COXAJEHHUIO B Hallleld CTpaHe CTOMT OcTpas MpodieMa HeAOCTATOUYHOH WH-
(hOpMHUPOBAHHOCTH HACEJIEHUS, YTO MPOBOAUT K YBEIMYCHHIO YHCIIA Bpeaa
Ha 37I0pOBbE YeJIOBEKa M OKpYyXkarolieil cpene. Pemus, Tem cambiM npobie-
MBI YTHJIU3AIMH PTYTHBIX JIAMIT MBI COXPaHUM MPHUPOJY ISl HACTOSIIETO U
OyayIIero moKOJeHHsI.

Jlutepartypa

1.9nextpoHnHslii pecype: http:/nature-time.ru/2014/07/utilizatsiya-
rtutsoderzhashhih-lamp/ Jlata o6pamienns: 03.04.2017 .

2.0neKkTpoHHbIit pecypce: http://www.nii-bgd.ru/podrazdelenija/otdel-
po-obrashcheniju-s-opasnymi-otkhodami.html /Iata o6pamuienus:
03.04.2017 r.

3.0OnekrponHslii pecypc: http://birsk.bezformata.ru/ /lara odparenus:
03.04.2017 r.
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ACOAJIBTOBETOHHBIN 3ABO/I KAK 3ATPSI3HUTEJIb
ATMOC®EPBI

Bospacratomue 00beMbl U TEMIBI CTPOUTENILCTBA, PEMOHTA U CO-
JICpIKaHMsT aBTOMOOWIIBHBIX JOPOT TPEJIONPEACIISIOT Pa3BUTHE TIPOU3BOJICT-
Ba JIOPOYKHO-CTPOUTEIIBHBIX MAaTEpUaIOB Ha MPOM3BOACTBEHHBIX MPEANPH-
STUSIX PAa3IMYHOrO TUNA: ac(halbTOOCTOHHBIX 3aBOJAX, LIEMEHTOOETOHHBIX
3aBOJIaX, 3aBOJAX JKeJIe300€TOHHBIX KOHCTPYKUMil U T.1. OCHOBHOW Mare-
pHa, UCTIOJIb3YEMBbIH JIJIsl IPOKIIAIKHU J0POT, 3TO ac(anbTo0eToH. AchayibT
wi acharbTOOETOH — 3TO IUIOTHAS CMECh JUIS PAa3IMYHBIX JOPOXKHBIX I10-
KPBITHH, COCTOsIIIast U3 OMTyMa, MHHEPAIBLHOTO MOPOIIKa, MEeOHS U MecKa.
Acdanproderonnsie 3aBoabl (AB3) ABISAIOTCS OCHOBHBIMM IIPOU3BOACTBEH-
HBIMH TPEANPUATHAME JOPOKHOTO XO35HCTBA M MpEIHA3HAUCHBI IS MTPH-
TOTOBJICHHSI Pa3JIMUHBIX ac(palbTOOCTOHHBIX CMECEH AJsI CTPOUTENLCTBA,
PEKOHCTPYKIIMA W PEMOHTa CcJ0eB acdambToOeToHHOTO MOKpHITHA[l]. B
pe3ysbTare MpoOM3BOACTBEHHON JeaTelIbHOCTH AB3 B OKpYKalolyto cpery
BBIJICIISIFOTCSl TAKHME 3arpsi3HSIONIME BEIECTBA, KaK ca)ka, yrJIeBOAOPOJIbI,
OKCHBI yIriiepoJia U a30Ta, OKCUJIbI Cepbl, ()eHOJ, OCH3annpeH, CMOJIUCThIC
BEIIIECTBA, MSITHOKKUCH BaHaus, (hopmasbaerui. OCHOBHBIM HHIPEIUEHTOM,
COJIepIKaIMMCsl B BBIOpOCAX TPEIIPHUSITHI 110 MPOU3BOJCTBY achanbrode-
TOHHBIX CMECEH, a TaKKe MPENPHUATHH 110 J00bIYe U nepepaboTke KaMeH-
HBIX MaTepuasoB, sIBISICTCSl HEOpraHudecKas Nbulb. Beinenenne 0obmoro
KOJIMYEeCTBA BPEJHBIX BEIIECTB OOYCIIOBJIEHO BBHICOKON TeMIIEpaTypol MpH-
roToBieHusl acdanbroderona. CylecTBEHHOE BJIMSHHE Ha KAadyeCTBO BBI-
OpocoB acambTOOCTOHHBIX 3aBOJOB OKAa3bIBACT THIT ac(albTOOCTOHHOM
cMecH, BUJ TPUMEHSIEMOTO TOIUINBA, & TAK)KE TEXHHYECKOE COCTOSTHIE 000-
pyaoBaHus Ha npennpusatau [2]. AcdampTobeToHHBIE 3aBOABI (pHC.l) AB-
JISIFOTCSL OJIHUM W3 HanOoJiee MHOTOYMCICHHBIX MCTOYHHMKOB 3arps3HEHMUS
arMocgepsl. Dakropamu, MOJATBEPKIAIONMMHU aKTYaJIbHOCTh 33j1a4n obec-
MIEYSHUST DKOJIOTHUECKOi Oe30macHoCTH ac(haibTOOSTOHHBIX 3aBOJIOB, SIB-
JISIOTCSL:

©-MHOTOYHCIICHHOCTh (DyHKIIMOHHUPYIONX B Poccum cmecureneit AB3
(6onee 2500 1IT.) ¥ TOKCHYHOCTH UX BEIOPOCOB B aTMOC(Epy;
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eHATMUNE CBHIPHEBOM MPOOJIEMBI, CBA3aHHOW C YTHIM3ANUCH MBUIH
cmecureneit AB3 1 ee mocnenyromuM UCIOIh30BaHUEM BMECTO MHUHEpaIb-
HOTO TTOPOIIKA;

®HE00XOJMMOCTh COBEPIICHCTBOBAHUS TOMOYHBIX TporieccoB B AB3,
00ecreunBaOMMUX 3KOHOMHIO YTJIEBOJOPOAHOTO TOIUIMBA W CHIDKCHUE
9KOJIOTHYECKOTO yiepoa [3].

c.1

JIureparypa

1.I'OCT 27945-95. YcranoBku achanbrocMecutebabie. OOIme Tex-
HUYCCKHUE YCIIOBHS.

2.Kmymannes b. B., Komermes B. U., Koctun I1. I1., Cunkua B. B.,
ComoBnreB. b. H. AcdanpToOeTOHHBIE U IIEMEHTOOETOHHBIE 3aBOAEL. Crpa-
BOYHHUK. — M.: MammmHnoctpoenue, 1982.

3.Cunxun B.B., JIymanoB A.I1. AcdambTo0eTOHHBIEC 3aBOJIBL: Y4eOHOE
nocobue. - M.: Dxon-Uudopm, 2008 .

MycaryrauHoBa A.P.

b® baml'V, r.bupck, Pb

Muxosa T. JI., cmapwuii npenodagameins
79273340781@yandex.ru

ONPEJIEJIEHUE COJIEPKAHUSI ACKOPEMHOBOM KHUCJIOTBI
B ®PYKTAX U B COKAX

AckopOuHOBasE KHCJIOTa WIpaeT B OpraHM3Me 4YeloBeka (yHIaMeH-
TaJIbHYI0 OMOXMMHYECKYI0 M (H3HOJIOTHYECKyI0 poib. OHa HeoOXoauma
JUI. HOPMAJIBHOT'O Pa3BUTUSI COEJUHUTENLHON TKaHHU, IPOLECCOB pereHepa-
LIUH U 32XKHUBIICHUS, YCTONUUBOCTU K pa3IMUYHBIM BHJAM CTpecca, yKperuie-
HHMIO IMMYHHOH CHCTEMBI M IOAEP>KaHHS IPOIIECCOB KPOBETBOPECHUSI.
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Burtamun C He 00pa3yeTcst M HE HAaKaIlJIMBAETCSl B OPraHU3ME YelIOBE-
ka. JlaHHBIA BUTAMHH HEOOXOAUMO YHOTPEOIISATh peryispHo ¢ numeil. bia-
rojaps ONpeneeHUIo coaepkanus BuTaMuHa C B HEKOTOPBIX IMPOIAYKTax U
3Hasl CYTOYHYIO MOTPEOHOCTh B 3TOM BHUTAMHHE MOXKHO COCTaBHTh CBOI
partion ruTanus[2].

AckopOnHOBas KHCIOTa 00pa3yeTcss BO MHOTHX PACTCHHSIX. 3HAYH-
TEJILHOE KOJIMYECTBO €€ COJCPIKUTCS B sI0JI0KaX, JIMMOHAX, YEPHOH CMOpO-
JIMHEe, IIMIOBHUKE, KPACHOM Meplie, XpeHe, MeTpyIIKe, 3eaeHoM myke[3].

B nanHo#i paboTe mpeicTaBIeHBI pe3yibTaThl HCCIEA0BaHUI acKop-
OMHOBOM KHUCJIOTHI B I0JI0KaX ¥ B COKax.

OObekTaMH Hccie0BaHus BEIOpaHbI SI0J0KH pailoHMPOBaHHBIX COP-
ToB: bamkupckas kpacasuna, lllapomnaii, CessHell THTOBKH M COKH MapokK:
«do0psrity, «JIrooumerity, «by3makckuity u «®Ppyro-asaHa». Coku ObUTH
BBIOPAHBI 0 OIIPOCY CTYAEHTOB M IIKOJHHUKOB. KOIMUECTBCHHBIN aHATN3
conepkannsi BuTaMuHa C B NPOMBIIUICHHBIX COKAaX W B CBEXEBBIKATOM
coKe 0JI0Ka ONpeNersiih MeToAoM Honomerpun[1].

Tabmuma 1
KonnuectBennoe coepxanue Buramuna C B s0J0KaX M0 Mecsiam
Mecs Macca ackopOUHOBO KHCITIOTHI B (MT).
No1m
CeHTs0pB OKTs10pb Hos6pn

Bamxupckas 81,6 75,8 58,3
KpacaBHIa

apomnaii 70 58,3 46,6

CesHell THTOB- 58,3 46,6 40,2

K1

BrBoa: KonmdectBenHoe coxepxanue BuTamMuHa C yMEHBIIAeTCs C
TEYEHHEM BPEMEHH, CIICAO0BATENIBHO, JAHHBIA BUTAMUH TIPH XPaHEHUH pas-
pymaercs.

Tabauna 2
KonnuectBeHHOE conepkanne ButamuHa C B cOKax
Ne n/n «by3nakckuity | «®@pyto- | «JIroOumsiity | «1oOpbrii»
HSTHSD)
Conepxanue
putamuna C B 6,3 5,8 572 1,4
(mr) Ha 100 Mt

Brison: Coneprkanne Butamuaa C pasnuano. Haubosnpiee xonmmgecT-
BO COJIEPXKUTCS B COKe «By3IKCKUil», a HANMEHbIIIee B COKe «J{0OphIiiy».
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Jluteparypa
1. Turz0ypr O.®. JlabopaTtopHble pabOTHI IO OPTraHUIECKON XUMUHU —
M.: Beicmas mxoma, 2012
2. L.A. Marycuc Buramuns! u antuButamuasl — M.: CoBerckas Poc-
cus, 2008.
3. OmMmany>1s H.M. Xumus u nima- M.: 3aanne, 2009.

Haduxosa M.P.
b® baml'V, r.bupck, Pb
Cuesxosa I A., k.1n.x., doyenm

ONIPEJEJIEHUE ®PAKIIMOHHOI'O COCTABA
ABUAIIMOHHOI'O BEH3NHA

Bensunbl npenHa3sHadYeHb! UIS NPHUMEHEHHUS B TOPIIHEBBIX JIBUTATeE-
JSIX BHYTPEHHET'O CTOPaHHs C MPHUHYAUTEIbHBIM BOCIUIAMEHEHHEM (OT HMC-
KpPBI).

B 3aBucuMocTH OT Ha3HA4YEHHS WX Pa3[eIsIIOT HA aBTOMOOHMIIBHBIE U
aBHanoHHbIe. HecMOTpsl Ha pa3znuuus B YCIOBUSX NPUMEHEHHS aBTOMO-
OWJIbHBIC M aBHMALMOHHBIE OCH3MHBI XapaKTEPHU3YIOTCS B OCHOBHOM OOIIH-
MU TIOKa3aTeNsIMH KauecTBa, ONMPEACISIONINME UX (H3UKO-XUMHUYECKUE U
9KCIUIyaTallMOHHBIE CBOWCTBA.

ABUanMOHHbIe OCH3MHBI NpeJHA3HAYEHBI JUIsl NPUMEHEHUs B IIOpII-
HEBBIX aBHAI[MOHHBIX JIBUTATEISIX MaJIbIX BUHTOBBIX CAMOJIETOB U BEPTOJIe-
TOB. B oTiiMune oT aBTOMOOWJIBHBIX JIBUTATECH B aBUAIIMOHHBIX HCIIOJb-
3yercst B OOJNBIIMHCTBE CIIydaeB NPHHYJUTEILHBIH BIPBICK TOIIMBA BO
BIIYCKHYIO CHCTEMY, YTO ONpEAENseT HEKOTOpble 0COOCHHOCTH aBHAIMOH-
HBIX OCH3MHOB I10 CPAaBHEHHIO C aBTOMOOMIbHBIMH.

K ocHOBHBIM TOKa3zaTenssM KadyecTBa aBHAIMIOHHOTO OEH3WHA OTHO-
CSTCSl TOCTATOYHAS JICTOHAIIMOHHAs CTOMKOCTh Ha Ooraroil u OeaHON TOTI-
JIMBHO-BO3/YIIHOW CMECH, ONTHUMAIbHBIA (DPAKIMOHHBIAH COCTaB, HHU3Kas
TeMIiepaTypa KpHCTaUIM3alny, HeOOJbIIOe COJiep)KaHHE CMOJIMCTHIX Be-
IIECTB, KHCIIOT M CEPHHUCTBIX COEIUHEHHH, BBICOKUE TEIIOTa CrOpaHHs U
CTaOMIIBHOCTH NP XPaHEHHH.

OkcnepuMeHTanbHass 4acTh JTAHHOW paOOThI BBIMOJHEHA B IMEPUOJ
XUMUKO-TEXHOJIOTHYECKOW MPOM3BOJICTBEHHON MPaKTHKU Ha 0a3e jabopa-
TOPUM TIO KOHTPOJIO TPOMW3BOACTBA CJIOXHBIX (eHONoB, 2,6-1u-
TpeTOyTHII(HEHOIOB, METHITPETOYTHIOBOTO 3(hHpa, BHICOKOOKTAHOBOH J10-
6aBky, Arunona-1( KpucTaluInueckoro, KOpMoBoro), OcHoBaHus MaHHUXa
NIl OAO «CrepantamMaTckuii HeYTEXUMHYECKHUI 3aBOMI».
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CyIIHOCTh METOZIA 3aKII0YaeTCs B neperonke 100 cM® aBHALMOHHOTO
OEH3MHA IIPH YCIIOBUSX M MPOBEICHNH IOCTOSIHHBIX HAOJIIOACHHUHN 3a IOKa-
3aHHAMH TEPMOMETpa U 00bEMaMU KOHAEHCATA.

Hccredyemviti npooykm: apuanmonHeiii 6emsuma Avgas 100 LL mo
I'OCT P 55493 -2013.

Annapamypa: aHamm3atop (QpPaKIMOHHOTO COCTaBa HEPTH W HedTe-
NIPOJXYKTOB TpH aTtMocepHoM naBieHHH (arMocdepHas pasronka) PAC

OptiDist

Pesynbratel ananuza apuanmonHoro Ocu3mna Avgas 100 LL mpen-
CTaBJICHBI B Ta0yuIe 1.

Tabuuma 1

Pesynbrathl onpeaencHus GpaKkIMOHHOTO COCTaBa aBHAITMOHHOTO
oensuna Avgas 100 LL

Pacxoxnenud
HammenoBa{ Pesymprater on-| Cpen-| Mexay ma- Hopmupye-
HUe peneneHui Hee | pamnenbHbIMY Pesynbrar| Moe 3Hade-
ONpEeeNeH-| AaBHAIMOHHOTO | 3Hade-| Oompesene- +A HUE
HOT'O KOM- OeH3MHa HHE HUSIMHI
MMOHEHTA 1 2 Xep. )] J1
Temnepary- He nopmu-
pa HaJana pyertcst
neperonku | 36,4°C| 36,4°C| 36,5°C| 0,2 3,5 | 36,5+35
¢bpakuuu
Oensuna,’C
10% 74 74 74 0 15 | 74+1,5 He Bpimie
75
40% 100,3| 1005 100,4| 0,2 1 | 100,4+1,5 He amxe
75
50% 102,7| 102,9| 1028| 0,2 1,5 | 102,8+1,5 He Bbimre
105
90% 108,7| 108,9| 1088| 0,2 2 | 108,8£1,5 He BbIime
135
CymMa TeM- - - He Hmke
neparyp 176,7| 1769 | 1768 0,2 135
10% 1 50%
Temnepaty- He Bpime
pa KoHIa 130 130 130 0 3,5 | 130£1,5 170
HEepPEroOHKU
Brixoz 97,2%| 97,2%| 97,2% 97,2% He menee
97
[orepu 1,4% 1,4% 1,4% 1,4% He 6oiee
15
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B pesynbraTe 3KCIIEpUMEHTa MOXKHO CIENATh BBIBOJ, YTO ONPEIEIICHHE
(hpakKIOHHOTO COCTaBa AaBHAIIMOHHOTO OEH3MHA COOTBETCTBYET HOpPMaM H
tpedoBanusm 'OCTa P 55493-2013.

JluTeparypa

1. Axmeros C.A. TexrHomorus rirybokoii nepepadoTku HeTH u rasa. -
VYa.: 2002. -672 c.

2.TOCT P 55493-2013 bensun aBuannonusiii Avgas 100 LL.

Hypucnamosa JI.H.

b® baml'V,r.bupck,Pb
LImenes H.A.,k.6.1.,00yenm
nurislamova27@mail.ru

IKOJIOI'MYECKOE COCTOAHUE PEKH A IBI
(MUIIKNHCKUU PAUOH PB)

B mHacrosimiee Bpemsi BO3ZAEICTBHE YEJIOBEKa OKA3bIBAET 3aMETHOE
BJIIMSHUCHA SKOJIOTHYSCKOE COCTOSHHE DKOCHCTEM, B TOM YHCJIE BOJHBIX,
KOTOPBIE UTPAIOT OOJBIIYIO POJH B IPUPOC U KU3HHU YEIOBEKA.

Ienpto Haiedl pabOTHI ABISIETCS H3YUYCHUE 3KOJOTMYCCKOTO COCTOS-
Hus peku Laaer Mumkuackoro paiiona Pecniyonuku bamkoprocran. 3ana-
4el MaHHOW pabOoThI ABJSUIOCH: aHAIHM3 THIPOXUMHUUCCKUX TOKa3aTesei BO-
1wl peku lager. O6bekTOM UccinenoBanus spisuiachk p.lllagsr MUIkuHCKO-
ro paiioHa, MPEeIMETOM HCCIIEIOBAHMUS SBISIIOCH YKOJOTHUECKOE COCTOSHUE
p-Iazasr.

UccnenoBanus npooaunau B tedeHuu 2016-2017 ronos, ruApoXuMHU-
YECKHE TMOKa3aTel HCCIEAOBANIN C HCIOJIh30BAHHEM KOJOpUMeTpa (HoTo-
anekrpuueckoro KOK-2.

Pesynbrathl mcciaemoBaHus THAPOOUOIOTHYSCKUX IOKa3aTeled BOMIBI
pexu Llanpr mpencTaBiieHs! B Tabmuie 1.

Tabmuma 1
T'uapoxumuyeckue mokasareau p.l1lagst
Ne | Tlokazatenu IAK Pe3ynbratsl ananu3a Mr/am3
mr/am3 3HaueHue | 3HaueHHe 3a
3a 2016r. 2017r.
1 ATIOMAHNHA 0,2 0 0
2 AMMuak uod — ammonus | 1,5 0,191 0,54
3 Bopopoausiii mok-ib(pH) | 6-9 8,06 6,83
4 T'unpoxapOOHATHI He nvop™m. | 4,7 7,2
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5 XKectrocTs 00mas 7 24,2 15

6 Keneso 0,3 0,76 0,23
7 3amax 200 — 600C 2 Oan. 00 00

8 Kanpinmit He nopm. | 168,3 177,9
9 Mapraserg 0,1 0,8 0,02
10 | Menp 1,0 <0,002 0

11 | MyrtHOCTh 15 <0,58 1,11
12 | HedrenpoaykTe 0,1 0 0,05
13 | Huxkens 0,02 <0,01 <0,01
14 | Hutpar — non 45 0,17 0,18
15 | Hutput — vion 3,3 0,021 0,01
16 | OxuciaseMocThb 5 0,1 0,16
17 | Homudochater 3,5 0,01 0,02
18 | Cynbodartsl 500 92,1 53

19 | Cyxoii ocTaTok 1000 770,0 770,0
20 | denounsl 0,25 0 0

21 | ®ropunsl 15 0,02 0

22 | Xnopua — noH 350 27 31

23 | llBetHOCTH 200C 100 00

24 | Xpom(6+) 0,05 0 0

25 | Momubnen 0,25 <0,01 <0,01
26 | AIIAB 0,5 <0,01 <0,01
27 | OMY 0 0 0

28 | OKBb OTC. OTC. OTC.
29 | TKBb OTC. OTC. OTC.

Kak crnenyer m3 tabmums! 1, momaBisroniee OONBIIMHCTBO THAPOXHU-
MHUYECKUX TTOKa3aTeliel HaXOAATCS B MpeAesiaX yCTaHOBICHHBIX HOPMAaTH-
BOB, BMecTe ¢ TeM, B 2016 1. Habmromanock HekoTopoe npebimenue [1JIK
HMOHOB JKene3a (0Oojee, 4eM B JBa pa3a), HOHOB Mapranma (Ooiee, yem B
BOCEMbB pa3), TaK e MMEeJI0 MECTO 3HaYNTEIbHOE IPEBHIIICHIE HOPMATHBA
xecTkocTH Boabl (B 2016 1. Oojee, yem B Tpu pasa, B 2017 r. Oouee, 4eM B
IBa pasza). He3HauuTenbHO YBEIWYWIOCH COJACP)KAHHE HOHOB KaJbIIVs,
MOSIBWJIUCH, HE(PTENPOAYKTHI W YMCHBIIHIOCH COJCpKAHUE Cyibdar-
noHoB. TakuMm oOpa3oMm, pe3ylbTaThl HCCIENOBAHUS THUIAPOXUMUYECKHX
MoKa3aTesel yKa3bIBalOT Ha CPABHUTEIBHO OJaroMpHUATHOE SKOJIOTHIECKOE
coctosinue p.Iansl.

Jluteparypa

1.Bruoorndeckuii KOHTPOIb OKPYXKAIOMICH Cpeibl: OMOWHIUKAIUS U
6uorectuposanue. Ilox pen. O.J1. Menexosoit u E.M. Eroposoii. — M.:
2007.—-288 c.
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pen. T.S. Ammxmusoi#. — M.: Akanemmdaeckuii mpoekTt, 2006. — 387 c.
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JUKBUJIALIUAS SKOJIOTMYECKUX ABAPUI HA HE®TSAHBIX
PABPABOTKAX OAO «<BAIIHE®Tb

JIukBUaLKA Ype3BbIYAWHBIX CUTYAIUI - 3TO aBapUHHO-cIacaTe/IbHbIE
U JIpyTrye HEOTIIOKHbBIE PabOThI, TPOBOAUMBIE IPH BOSHUKHOBEHUH YPE3BbI-
YaWHBIX CUTYyallMii W HANpaBJICHHbIC Ha CIIACEHHE XXM3HU, W COXpaHEHHE
3/I0POBBSI JIIOACH, CHIDKCHHE Pa3MEpOB yIepOa OKpysKaromed MpupoIHOiH
cpeze U MaTepuallbHbIX MOTEPh, a TAKXKE Ha JIOKAJTM3ALNIO 30H YpE3BbIYai-
HBIX CHUTYaIl{, NMpeKpalleHne ACHCTBUS XapaKTEPHBIX U HUX ONACHBIX
taxropos [1].

MeToap! TMKBUAAIMH JENATCA HA TP OCHOBHBIC KaTErOPUH: MEXaHHU-
YyecKkue, HeMexaHWdyeckue M pyuHble. [Ipu MexaHumdyeckom cOope He(Tbh
yIep)KUBACTCS B 30HE pa3liMBa ¢ NPUMEHEHHUEM OOHOBBIX 3arpaKACHUH I
B €CTECTBEHHBIX JIOBYIIKaX M YJIAISETCS C TOMOINBI0 HeTecOOPIIMKOB U
HacocoB. [Ipy HeMEeXaHUYECKOM METO/Ie U3BJICUEHHsI HCIIOIb3YIOTCS XHUMHU-
YECKHEe PEearcHThl s MPOTHBOICHCTBHUSI PACIIPOCTPAHEHHIO pasnuBa [2].
Ciofa e OTHOCSTCSl CKMTaHWE WM OMOJIOTMYecKas: OYHCTKa HE(TSIHOTO
3arpsisHeHus. HakoHern, pydHble MeTOZbI, Koraa HedTh yaamseTrcs oObId-
HBIMH PYYHBIMH HHCTPYMEHTaMH — BEIPaMH, JIOTIATaMH WJIN CETSIMU.

DKOHOMHMYECKasH JIMKBUIAIMS HUKOT/IA He ObIBAaeT IeJIeCO00pa3HBIM 1
9KOHOMHWYECKH BBITOJHBIM M BCETAa HECET MaTepHajbHbIE M3AepKKH. [lo-
3TOMY J>KEJaTeJIbHO NpOQUIAKTHKAa W TPEAyNpEeKACHHE BO3HUKHOBEHHMS
upe3Bbrdaiiieix cutyanuii [3]. CyMMbI Ha TPHUPOJOOXPAHHBIE HYXIBI KO-
JoccanbHble. PaccMOTprM Ha NpUMepe OLIEHKH OKpY)Karolieil cpensl Jes-
TENILHOCTBIO ITPOM3BOACTBA. DKOHOMHYECKHH yIepd OT yXyALICHUs U pa3-
pYLIEHHsT TIOYB M 3€Mellb 0]l BO3JCHCTBHEM aHTPOIOIEeHHBIX Harpy3ok
BBIp@XKAETCs B: JErpajaliiy MOYB M 3eMellb, 3aXJaMJICHUE 3eMellb HEeCaHK-
IHOHUPOBAHHBIMH CBAJIKAMH, 3arpsi3HEHUE 3eMellb XUMUYECKUMHU BEIleCT-
BaMH.

CHayana HaXx0AWUM BEJIMUMHBI HPEIOTBPAIIEHHOTO yiiepba OTIeNBHO
10 BCEM MPHUYHMHAM.
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O1eHKa BEeNMYMHBI IPEIOTBPALICHHOTO B PE3yIbTaTe IPUPOJOOXPaH-
HOHN JeATENbHOCTH ymiepOa OT Aerpajalyyl IOYB M 3€MENb B PECHYOIHKE
BamxoptocTan coctasnseT 93060 ThIC. py6/TOXR

OreHKa BEeMMYMHBI IPEIOTBPALICHHOTO B PE3yIbTaTe IPUPOJOOXPaH-
HOHN NIeSITEeNBHOCTH ymiep0a OT 3aXJIaMIICHHs 3eMelb HECAHKIMOHHPOBAH-
HBIMH CBajJKamMH B pecryOimke bamkoprocran cocraBmser 118910 Teic.
py6/ron

O1eHKa BEIUYMHBI NTPEIOTBPALEHHOTO B PE3yIbTaTe NPUPOJOOXPaH-
HOH JeATeNbHOCTH yliep0a OT 3arpsi3HEHUsI 3eMelb XMMUYECKUMHU BEILECT-
Bamu coctaBisietr 98023,2 Thic. pyo/ron

OO0masi BeIMYMHA TpeAoTBpalieHHoro yiepba cocrapiuser 309993,2
ThIC. pyO/TOA

MoOXHO caenaTh TaKOM BBIBOA, YTO IPEIOTBPALICHHBINH 3KOJIOrO-
SKOHOMHYECKUH 00BeM ymiepd 3eMenbHBIM pecypcaM 309993,2 Teicsd py0o-
nei B ron. M3 aToro ciemyer, 4To ropa3fgo 3KOHOMHYHEE MPEAOTBPATHUTH
3aXJIAMJICHUS, YeM €ro JUKBHIUPOBATh [4].

Pabora B obmacti moOwsram u mepepaboTku He(TH HaKIaJbIBaeT Ha
paccMaTpUBaeMy0 OPTraHHU3aIMIO BHICOKYIO OTBETCTBEHHOCTH C TOUKH 3pe-
HUsI o0ecIieueHnsl OXpaHbl OKPYKAIOIIEH CPe/bl, a TaKKe CHOCOOBI JIMKBU-
Jlalliyd MpU BO3HMKHOBEHUH Ype3BbIYalHBIX cuTyauuid. Ha ganHom mpen-
MPUATUH OIICHUBACTCS HEOOXOMUMOCTh PAIIMOHATBHOTO U OCPEHKHOTO IMOJ-
X0/la K W3BJCYCHHUIO TPHPOAHBIX PECYPCOB, HAONIOAAETCS CTPEMIICHHE K
MaKCHMaJIbHOM peann3allii SKOHOMHYECKOrO MOTeHIWalla, HpPUPOJO-
OXpaHHBIX AeiicTBuil. Ha Bcex 3Tamax NIesTeNbHOCTH OIEHUBACTCS W KOH-
TPOJIUpYETCS BO3JICHCTBHE, KOTOPOE OKa3bIBAETCS Ha OKPYXKAIOUIYIO CPENy
1 Ha BCIO OKPYKAIOIIYIO0 9KOCHCTEMY.

I'maBHas 3amaya Ha 3Tane K0OBYM — WU3BJICUECHHE HEPTH C UCKIIOYE-
HHEM pHCKa €€ pa3IMBOB M MHHAMAJbHBIM YIIEPOOM IUISl KM3HW MECTHBIX
COOOIIIECTB M OKPYXKAIOIIEH Cpe/bl.

Jlutepartypa
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4.®DenepanbHbiil 3ak0H 0T 21.12.1994 Ne 68-03 «O 3amure Haceie-
HUSI 1 TEPPUTOPHUI OT UPE3BBIYaWHBIX CUTyal[Mi MPUPOJHOTO W TEXHOTEH-
Horo xapaktepa» // C3 P®. 1994. Ne 35. Cr. 3648. (4actp 3 cratbu 1) (B
penakuun  @epepanpHoro  3akoHa ot 30.12.2008  Ne  309-@3)
http://alexeyborisov.ru/dictionary/102/
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POJHUKOBAS BOJA KAK HCTOYHUK COXPAHEHUSA
310POBbS YEJIOBEKA

Bopa oxpyxaer Hac moBcrogy. OHa Ha MOBEPXHOCTH U B HEJpax 3eM-
JIM: B OKEaHaX U MOPAX, PeKax M o3epax, B KOIOALAX U B BOAOIPOBOIHBIX
TpyOax, B muThe U eae. OHa U B )KMBBIX OpraHU3Max: YeJOBEK Ha JiBE TPETH
COCTOMUT U3 BOJBI.

Jlronu M3aBHA OCO3HAIM BENHMKOE 3HAUYEHHE BOJBI U MOHSIN OJHY
OeccropHyl0 MCTHHY: 0€3 BOJBI HET M HE MOXKET OBITh )KM3HU. SI3bIueckue
HapoJbl BCEX BPEMEH OOO0KECTBISUIM BOAY KaK HEHUCCSKAEMBIH HCTOUHHK
JKM3HHU, KaK BEYHO XMBOW POIHUK, OIUIOJOTBOPSIONINI BEJINKYIO CTHUXHIO —
3emmo. K Hel mmm ¢ mokjIoHaMH M MOJIUTBaMH. CBATOCTh MCTOYHHKOB
BOJIBI BCET/Ia TIOUNTAINCH B Hapoae. «[lneBaTh B Koozen — Bce paBHO, 9TO
B JIUIIO MaTepwW», - TOBOPHIIX Ha Pycu.

U xots B 2010 1. B Poccntickoit @eneparuu Opia paspaboTaHa rocy-
JapcTBeHHAs Imporpamma «YHucras Boja», OCHOBOW KOTOPOH cTamm cie-
nyromue cioBa: «ObecrieueHUe HACCICHHS YMCTOW MUTHEBON BOJOH SIBIISI-
eTcs IIPUOPUTETHBIM HarpaBJIeHUEM MIOJIUTUKH COLIMANIBHO-
SKOHOMHUYECKOro pa3BuTus Poccuu. JlOCTymHOCTh M KayecTBO MUTHEBOM
BOJIBI OIIPEJEIIAIOT 3/I0pPOBhE HALIMK U KaueCTBO JKU3HU», YIIOBaTh Ha TOCy-
JApCTBO U KAATh NMPUHATHE UM KOPJMHAIBHBIX Mep MO YIyYIICHHUIO Kade-
CTBa BOZOIPOBOJIHOI BOJI MBI HE JIOJKHBI.

Hwuskoe kagecTBO BOJONPOBOIHON BOJBI HA TEPPUTOPHUHU HAIIErO TO-
POZa BBIHYK/AACT JKUTENIEH HCIIOIb30BaTh BOAY M3 OJIM3IICKAIINX NCTOUYHH-
KOB - POJHUKOB.

PonHUK - ecTecTBEHHBIH BBIXOJ] MOJ3EMHBIX BOJ Ha 3€MHYIO ITOBEPX-
HOCTb Ha cyie wid noja Bojgoil. M3 232 onpoeHHsix xureneit r. bupcka
00 HMCIOJIB30BaHUN POJHUKOBOM BOJ B KauecTBe MHUTheBOH 84 (36%) oTBe-
THJIN YTBEPIUTETHHO - «Ia».

[TuteeBas BoJa - BaKHEW NI (GakTOp 340pPOBbsI YETOBEKA, U TOITOMY,
COCTOSIHME KauecTBa POIHMKOB SIBISAETCS Ui MHOTHX >KHTENIeH Halero
ropojia W paioHa, MCIIOJB3YIOIINX POJHUKOBYIO BOAY B OBITY, OAHOW W3
TJIaBHBIX MTPOOIIEM.

IIpoBeneHHOe HccnenOBaHNE OKA3al0, 4YTO Ha TeppUTOpUN I. bupcka
Haxozasrcst 14 ponHHMKOB, B TOM uucie «['oH4apHBIA Kmou» (yia. Ypaib-
ckas), «Kamenrnnky», «Mnpunka» (yn. @pynse»), «Tpymanka» (yin. Yese-
peBa), «Makapuxa» (mep. Coserckuii), «Tpu Opata» (okpecTHOCTH T. bup-
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cka), «Can necamka» (1. [ToHomapeska), Ha yi. CanaBata, 1.1, Ha yi. Ca-
JMXa " ap.

B cBsA3M ¢ akTUBHOI XO3SIMCTBEHHOH JEATEIBHOCTBIO 4YeEJIOBEKA Ha
TEPPUTOPHUU TOPOAA B MOCIEIHEE BPEMs KOJIMYECTBO POJHHKOB COKpaIlla-
eTcs. becrnokosT U TeppUTOPHH, NMPHUIIETAIONINE K POAHUKAM. Teppuropuu,
3aHHMMaeMble POIHMKAMH, B OOJBIIMHCTBE CIydaeB HE OOYCTPOEHBI, UTO
HCKJIIOUaeT TapaHTUPOBAHHOE COOTBETCTBHE KauecTBa BOJBI B POIHHUKAX
TpeOOBaHUSIM CaHUTAPHO-AIHIEMUOJIOTUUECKON O€30MTaCHOCTH.

Boga poHHKOB TOMKHA OBITH HE TOJNBKO YHCTOM M MPO3pPavyHOM, HO U
He BpeIHOH /1 310poBbsl. [loaToMy npu pabote Haa naHHOW MpoOIeMOit s
oco0oe BHUMaHHUE yJIeNuiIa UCCIIeIOBAHHIO €€ XapaKTePUCTHK.

Mukpobuonorndeckue mpoobl BOIbl «OUPCKUX» POIHHUKOB, MpOBeE-
JICHHBIE B JJaDOpaTOpHH MHCTUTYTA, TIOKA3aJIl COOTBETCTBHE HOPMATHBHBIM
TpeOOBaHMAM, 332 WCKIIOUYCHHEM HEOONBIINX OTKIOHEHHH KadecTBa BOJ
poanukos 1o yi. @pynsze u KypbaToBa, 1 BIIOJIHE IPUTOTHBI JUISl TUTHEBBIX
LieNe HaCeICHNIO OM3IIeKaINX PaiiOHOB ropoIa.

OpraHonenTnyeckue HAaONIOACHUS 3a BOJAaMHM POJHHUKOB (3amax,
MIPUBKYC, [BETHOCTh W MYTHOCTb) CBHAETEIHCTBYIOT 00 OTCYTCTBHH CIIE-
uQHUIecKoro 3amaxoB U IBETCHUI BOJBI.

XVMHYECKU aHaJln3 BOJBI POJHUKOB IPOBOJIWIM B JabopaTopuu
Pocrniorpebnanzopa ropona bupcka. B pesynbrare XUMHYECKHX HCCIIEI0BaA-
HUH JKECTKOCTH BOJIbI HOpMaTtuBHbIM TpeOoBaHusM Caullun 2.1.4.544-96
COOTBETCTBYIOT TOJBKO JBa poAHUKA - “Tpu Opara” u “Cap necHuka”.

BeIcoka 3arps3HEHHOCTh BUPCKHX POOHHMKOB HHUTPAaTaMH, 33 HCKIIIO-
yerreM nBYX (B n. M.Huxombck, Ha yi. CanaBara a. 1). Konnenrpanus
HUTPATOB B CPEAHEM B 2-3 pa3a MPEBBIACT NPEAEAbHO JOMYCTUMOE IS
MUTBEBBIX BOJ KOJUYECTBO.

OcranbHble XUMHYECKHE TTOKa3aTeH (OKUCISIEMOCTh, CYXOH OCTaToK,
aMMHaK, Cynb(aThl, XJOPUABl U HUTPUTHI) HE MPEBBIMIAIOT MIPEAETHHO JI0-
ITyCTUMBIE HOPMBI JJISl HCIOIB30BAHUSI U MOTYT OBITh PEKOMEHIOBAHBI IS
XO3SIICTBEHHO — IUTHEBBIX LIEIEH.

3amadya HACENEHUS — COXPAHUThH CYIIECTBYIOIINE POJHUKH, YTO BO3-
MOJKHO TOJIBKO 4Yepe3 COBMECTHBIE AKTHBHBIE NPHPOJIOOXPAHHBIE MEpO-
MIPUATHUS, TaKUEe KaK CTPOHUTEIbCTBO KalTaked, YUCTKA, OJIaroycTpoHcTBO
IpUJIeTaroIei K POAHUKY TEPPUTOPHH, B TOM YHCIIE U OTOPaXKHBaHHUE, MO-
HUTOPHHT KayecTBa BOJIbI POJHUKOB.

Bupck o0najaeT MOMCTHHE «30JI0THIM» 3allaCcOM POJHHUKOBBIX BoJ. U
HE HCIOJIb30BATh TAKOE COKPOBUILE IPOCTO IPEIIHO.
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OIIEHKA KAYECTBA BOJbI p.KUT'H

OpnHo¥ 13 BaXKHEMIIMX NMPAKTUYECKUX 3a7ady COBPEMEHHOM SKOJIOTHU
SBIISICTCS KOHTPOJb COCTOSHHS BOJHBIX 00BeKTOB. Hambosee ys3BUMBI K
AHTPOIIOTEHHBIM HArpy3KaM Malble PEKH, YTO MPUBOIUT K HETaTUBHBIM
U3MEHCHMSAM, YXYAMIAIOIUM WM OTPAHWYMBAIONIAM BOIOIOIH30BaHUE
[2;3].

Hakormenne B BOAHBIX 00BEKTaX 3arpsA3HAIONINX BEIIECTB B KOHIEH-
Tpanusx, npesbimaronux [1JIK, cnoco6cTByeT yXyAlIeHUIO0 UX CAaHUTAPHO-
SMUAEMHUOJIOTHYECKOTO COCTOSIHUS U HETAaTUBHO OTPakKaeTCs Ha COCTOSIHUU
3M0pOoBbs yenoBeka [1;3].

OOBEKT HaIIero UCCIeIOBaHuA - peka Kurn, mpaBoOepesKHBIA MPUTOK
pexu A#, C.Bepxume Kurnm (Kurmuckuit paiton PecnyOmmku Bamrkopro-
CTaH).

HccrenoBanme kadecTBa BOIBI pekd KWTH TPOBOAMIOCH B OCEHHE-
3uMHUA nepuol. ['mapoxumuueckue nokazatenu [1JIK BpeaHbIx BemecTs B
BOJIC TIPUBEJICHBI C YYETOM TpEX IOKa3aTeJei: OpraHoJCNTHYECKOTo, 00-
IIECAaHUTAPHOTO U CaHWUTAPHO-TOKCHKOJOornueckoro. McciaenoBanue opra-
HOJIENTHYECKUX CBOMCTB BOJABI peku Kuru mokasano, 4To B HCCIETyEeMbIH
MepHoJ BOJa JAHHOTO BOJ0EMA UMella «3eMIISTHUCTHIN 3amax. Boma o0bek-
Ta OblIa CIaA0OMYTHOM, IIBETHOCTH BOJIBI B PEKE B MEPHO/T JIEI0CTaBa COCTa-
ia 10° o MIaTHHOBO-KOGAIBTOBOI WIKAJTE, B MEPHO 3UMHEI MEKEHH —
8°. YMeHbIIEHHE 1IBETHOCTH BOIBI B 3UMHHIL MIEPHOJ, MOXKHO OOBSICHHTH
3aKpBITHEM 3€pKajla PEKU JbJOM, OTCYTCTBHEM IMOCTYILJIEHUS T'YMYCOBBIX
BELIECTB U COEIMHEHUHN TPEXBAIETHOT'O JKEJI€3a CO CMbIBAEMBIX MOYB.
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PesynbraTel m3mepenust ypoBHs pH BoAbI mOKa3ay, 9YTO B IEPHOIHI,
KOT[Ia IPOBOAMIOCH HaOmoaeHne, pH BapbupoBacs B mpeaenax ot 7,75 mo
8,19. Boxp! pexn Kurn kmaccupumupyroTest Kak «ciaboIeIouHbIe BOIBD».
[o ruapoxMMHUIECKOMY HHICKCY 3arpsA3HEHUs BOAbI peku Kuru xmaccudu-
LUPYIOTCA KaK «04eHb rpsi3HbIiey. [IpeBbiieHne 3HaueHus nokaszarens XIIK
B OCeHHHI nepuoj HaOmonenns no cpaBHenuto ¢ [IJIK cocrasmser 2,64
paza. DTO CBUIETEIHCTBYET O BO3ACUCTBUU XO3SHCTBEHHOU NESATEIBHOCTH
YyeJI0BEKa Ha JAaHHBIA BOJOEM U O HENOCTATOYHOM CIOCOOHOCTH K CaMo-
ounieHuI0 Bogoema. [Ipesbiiienne 3HadeHus nokaszarens bIIK B ocennuit
niepuo]1 HaOroneHus 1o cpaBHeHMIO ¢ [1/IK Gonee ueM B 6 pas, cCBUAETEIb-
CTBYET O MEPETPYKEHHOCTH BOJABl OPraHUYECKUMH BEUIECTBAMH, KOTOPHIE
[OIIaJal0T B BOJOEM CO CTOYHBIMH BOJAMHU C KOMOMHATa U JOKJIEBBEIMU
MTOBEPXHOCTHBIMH CMBIBAMH C TIOYBHI (PHCYHOK. 1).

1

[mneaccras ® 3w wexens 0 MAK |

Pucynok 1 — 3nauenue BIIK B BomHOM 00BEKTE

TspKeple MEeTaUTBI SIBIITIOTCS 3aTPs3HSIONINMHA BEIIECTBaMH, 33 KOTO-
PBIMHU 00s13aTEIILHO AOJDKHBI IPOBOIUTCS HaOroneHus. B Bogax pexu Kuru
B 00a mepuojia HaOIOACHUS 3apEeTUCTPUPOBAHO BBICOKUE COJIEPKAHUS Me-
J1 ¥ IMHKA. B mepuoj gepocTaBa mpeBblllieHUE IO Meau B 4 pasa, Mo IuH-
Ky B 28,8 pa3a Takoe cuipHOE MPEBBINICHUE CBSI3aHO C TEM, YTO B PEKy
Kurn noctymaroT CTOYHBIE BOJBI C Pa3HBIX MPOMBINIICHHBIX M XO3SHCT-
BEHHO-OBITOBBIX OOBCKTOB. B mepron 3uMMHEH MEKEHH MPEBBIIICHHE 10
MeIu U UMHKY B 2,16 u 27,6 pa3 coOTBETCTBEHHO. B Booeme conmepxurcst
HeOOJIBIIIOE KOMMIECTBO aMMOHUS, HOH-HATPATOB H WOH - HUTPUTOB. [lpn
9TOM OTMEYaeTCsl MOBBLIICHHE KOHICHTPAMU HOH-HUTPUTOB B 3UMHUHN
MIEPHOJT TIO CPABHEHHUIO C OCCHHUM. BeposTHO, MOBHIICHNE HOH-HUTPUTOB
CBSI3aHO CO COpOCaMU CTOYHBIX OTXOJ0B ¢ KUrnHCKOro MaciokoMOnHaTa.

IIpoBeneHHass OIEHKA BIUSHUS arpOIPOMBIIUICHHOTO KOMITIEKCa Ha
KauecTBO BOJBI peku Kuru mo3Bosivia ONpeneinTh MepBOOUYEPEIHBIE Me-
pOTIpHUATHS, KOTOPBIE JOIHKHBI OBITh HAIIPABJICHBI HA TIOBBIIICHNUE YKOJIOTH-
YEeCKOU HaAEKHOCTH BOJOEMOB.

Jnst ymydinenusi kKadecTBa BOABI B BOJOEME I€1eco00pa3HO MCIOb-
30BaTh METO/bl aKTUBH3AIMH TPOIECCOB CAMOOYHCTKH, a TAKXKE OCYIIECTB-
JISITh €€ OYHCTKY C TIOMOIIBI0 OMOWH)KEHEPHBIX TEXHOJIOTHH.
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AHAJIN3 ®U3UOJOT MUYECKOM MMOJTHOIEHHOCTH BO/IbI
MHWUHEPAJIbHOT'O HICTOYHUKA TEPEBHM BAIII-BAUBAKOBO
MHUIKAHCKOT'O PAHOHA

I'maBHBIE MOKa3aTeny KadecTBa (DU3HOJIOTHIECCKU MTOTHOIEHHOH MUTh-
€BOH BOABI: 00IIAasi MUHEPANIN3alMs, )KECTKOCTh, COJAEPXKAHUE MHUKpPO3JIe-
MEHTOB, JOJKHBI HAaXOAMTHCS Ha ONTUMaIbHOM ypoBHe. ITokasarenu mu-
HEepalbHOTO COCTaBa MUTHEBOM BOJBI M3JIOKEHBI B AonoiHeHuu 4 k ['ocy-
JTApCTBEHHBIM CAHHUTApHBIM HOpMaM U npaBuiaM "l uruenumdeckue tpebo-
BaHUS K BOZE MUTHEBOH, MIpeIHA3HAYCHHOMN I MOTpeOsIeHus yeroBekoM"
(CanlluH 2.2.4-171-10).

MuHepanbHbIM ~ MCTOYHUKOM B OKPECTHOCTH JiepeBHM  bami-
BaiitbakoBo monb3yroTcs skutend MumkuHckoro U Kapampenbckoro paii-
OHOB. AHaIIU3 JaHHOIO UCTOYHHUKA U cpaBHeHME AaHHbIX ¢ IIJIK npusene-
HBI B Ta0imIe 1.

Tabmuma 1
IMokazaTenu HU3HOIOrMIECKOH MOITHOLEHHOCTH MHHEPAIBLHOTO CO-
CTaBa MUTHEBOI BOJBI

HaumenoBanue Eqununes! ns3- IIIK Hccnenyembrit
rmokasarejei MEepEeHHUS obpa3zery
KectkocTh MMOJIb/IM3 15-7,0 3,2
Illenounocth MMOJIB/IM3 0,5-6,5 5,7

Hon MKr/am3 20-30 17,2

Kanuii mr/om3 2-20 9,5
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Kanpnmit mr/om3 25-75 61,2
Maruwuii Mr/mm3 10-50 39,6
Harpuii mr/om3 2-20 9,4

Cyxoii octaTok | mr/am3 200 - 500 477
Dropuast mr/mm3 0,7-1,2 1,75

W3 nomry4eHHBIX pe3yIbTaTOB HAOIOAAaEM, YTO OCHOBHBIE ITOKA3aTEeIN
MIOJTHOLIEHHOCTH JJaHHOTO MCTOYHHMKA HAXOAATCS B HOPME, 32 UCKIIFOUCHUEM
¢Topuna u foza.

Hexortopoe mpesslmeHne conepxkaHus (Gropuaa, HETaTHBHO BIMSAET
Ha 3[J0POBBE YEJIOBEKA, IOTOMY YTO (TOP SIBISIETCS aKTUBHBIM B OMOJIOTH-
YECKOM OTHOIICHHH MUKPO3JIEMEHTOM, COJIEpKaHHE KOTOPOTO B MHUTHEBOI
BOJie BO M30exkaHue Kapueca Wi (roopo3a 3y00B TOHKHO ObITh B Mpee-
nax 0,7-1,2 mr/ qm3. HenocraTtok iona xapakTepeH Uisi MThEeBbIX UCTOY-
HUKOB CEBEPHbIX palloHOB bamkupuu.

Takum 00pa3oM, COIOCTaBUB MOJTYyUCHHbIE aHANHU3bI C HOPMATUBHBIMHU
MoKa3aTesIMU CIEJaH BBIBOJ: HccCieqyeMasi BoJa ABISACTCA HE MOJIHOCTBIO
(DU3HOJIOTMYECKHU TTOJTHOLIGHHOM, HO MOJKET HCIIOJb30BaThCS B ITUTHEBBIX U
03/I0pPOBUTENBHBIX HETX.

Jlureparypa
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JAEATEJBHOCTD HI'1Y «<Y4EKMAT'YIHHE®Tb» B OBJIACTH
OXPAHBI OKPYKAIOIIEN CPEJbBI

HI'AY «YexmarymHe@Th» Kak CTpyKTypHOe moapazaencane OO0
«bamrned1p-/100b19a» ABISAETCS KPYIHBIM MPUPOJIONIONB30BaTENIEM, TIPOU3-
BOJICTBEHHBbIE OOBEKTHI PAaCIOJIOKEHHsI B CeBepO-3alagHoi yacth Pecny0-
muku bamkopTocTan, Ha Tepputopuu JlropTronmHCKoro, Mnumesckoro,
UYexmarymesckoro, bupckoro, Kymnapenkosckoro, brarosapckoro paii-
OHOB.

Jlo6pr4a HETH W Ta3a, TEXHOJIOTMYECKHE U PEMOHTHBIE PaOOTHI CBS-
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3aHBl C PUCKOM 3arpsi3HEHHSA OKpY’KAloUIeH CpeAbl, MOATOMY BCE 3BEHBS
MPOU3BOJICTBEHHOM LEMOYKH OCYLIECTBIIIOT CHENU(PHUIECKYI0 HM paboTy
no OOC u 3KOJOTHUH B COOTBETCTBHU C MEPCHEKTUBHBIMH M TEKYIIUMH
IUIaHaMH, PEriIaMeHTaMH pPadoT, MODKHOCTHBIMH HHCTPYKIMSAMH, yKa3a-
HUSIMH 1 TIPUKa3aMH BBIIIECTOSIINX OPTaHU3aLUH, TIOCTAHOBJICHHI MTPaBH-
TENBCTBA U (he/IepaIbHBIX 3aKOHOB.

B HI'1Y «YexmarymHedTs» opraHuzanueil 1 KOHTpoJieM padoT 1o
OXpaHe OKpY>KaroIlei cpeabl 3aHUMaeTCsI TTIaBHbIM HH)XKEHEP, IMIaBHBIN 3KO-
JIOT U MHXKEHep 3KoJIor | KkaTteropuu.

KonTpons 3a HeraTHBHBIM BO3AEHCTBHEM Ha OKPYXKAIOIIYIO Cpemy
ocymectBiser nabopatopus OOC OO0 «OMJITUM Cepaucy», KoTopas
COCTOMT U3 7 KBaJM(UIMPOBAHHBIX PAOOTHUKOB, BEAYIUX HCCIIEI0BATENb-
CKYI0 W aHAINTHYECKYIO paboTy 1Mo pannoOHaIbHOMY HCIIOIb30BaHUIO 3€-
Melb, aTMOC(EPHOMY BO3AYXY, MMOBEPXHOCTHBIM M IIOJ3EMHBIM BOJHBIM
HCTOYHHKAM.

Jns mpenynpexaeHust W JIMKBUAAIMN aBapUHHBIX M Upe3BbIYaiHBIX
curyarmid B HI'JIY «YekmarymaedTh» (QYHKIIMOHUPYET CHCTEMa, OIepa-
TUBHOE PYKOBOJCTBO KOTOPBIM OCYLIECTBISIIOT komuccu HUAY «Yekma-
rymHedTh» U ero noapasneneHuii. B npouecce pa3pabotku HeTSHBIX Me-
CTOPOJK/IEHHH BO3MOXKHO 3arpsi3HEHUE MPECHOBOJHOIO KOMIUIeKca Hedre-
IPONYKTaMHU M IUIACTOBOM BOJOW. JUJI1 OrpaHUMYEHHs U NPEAOTBPAILCHUS
BPEIHOTO BO3/ICHCTBUS Ha OKPYIXKAIOUIYIO Cpely B IUIaH pa3paboTku Hed-
TSHBIX MECTOPOXKIEHUN BKIOUaeTcs Take npoekt OBOC, koTopslil npe-
JyCMaTpUBAET CETh KOHTPOJBHBIX BOJOIYHKTOB JJI HaONIONCHUS 3a CO-
CTOSIHHEM BOJ] IPECHOBOJHOTO KOMIUIEKCA B Tpolecce Hedrerazoqo0ban
(@3 Ne7 ot 10 stHBapst 2002).

B Yexmarymesckom Y/HI' B 2011 romy Obpuia mepecMOTpeHa CeTh
KOHTPOJIbHBIX BOJIOITYHKTOB ITPECHOBOJHOTO KOMIUIEKCA B palioHax Hedre-
nooeran ¢ yaerom tpedoBarnii OBOC. [lo 1996 roma KOHTpOIHPOBAIHCH
TOJIBKO TTOBEPXHOCTHBIE BOJOEMEI. B HacTosIee BpeMs ceTh KOHTPOIBbHBIX
BOJIOITYHKTOB COCTOUT M3 112 Todyek oTOOpa, PacIONOKEHHBIX B MEXIAYpe-
ybe pek bemas, Cronb, Uepmacan. Ilo rpaduky ocyiecTBiseTcst oT00p U
aHaIU3 BOJ M, IIPU HEOOXOANMOCTH, IPUHUMAIOTCSI MEPHI 110 OTIPEIEIICHUIO
W JIMKBUJIAIIMY BBI3BABIIUX OTKJIOHEHHS KadecTBa BOJ B CpaBHEHHH C (o-
HOBBIMHM IOKa3aTensiMu. KoHTponupyemsle nokaszarenu: pH, ynensHsIi Bec,
XJIOPHBL, CyNb(aThl, KalblINi, MarHui, >KeCTKOCTh, THAPOKAPOOHATHI, XKe-
71€30 ¥ He(PTETPOAYKTEI.

B mepuon maBoaka pa3pabaThIBArOTCS JOMOJIHUTENBHBIE MEpPOIpPHs-
THsI, cocTaBisieTcsi rpaduk oTOopa mMpod B MepHoj MaBojka IO Haubosee
YSI3BUMBIM BOJIOITYHKTaM (3 pa3a B Mecsill) M NMPOM3BOANUTCS aHAJIM3 BOJbBI
1O XJIOPHUIAM U HePTEHpPOIyKTaM, KOTOPHIE SIBISIOTCS OCHOBHBIMH II0Ka3a-
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TEISIMU 3arpsA3HEHUs MPECHOBOJHOTO KOMIUIEKCA OT HPOLEcCOB Hedreno-
6bran (O3 Ne7 ot 10 ssaBaps 2002).

Jis 0XpaHBI MMOI3€MHBIX TPECHBIX BOZ OOIBIIOI 00beM padoT MPpou3-
BOJAWTCS OpHTragaMH KalUTaJbHOTO PEMOHTa CKBAaXHH. DTO TaKue padoTHI,
Kak:

-JIMKBUALUSI CKBKMH B BOJOOXPAHHBIX 30HAX, a TaK )Ke CKBaXKHH, HE
OTBEYAIOIIMX TPEOOBAHUSAM OXPaHBI MOI3EMHBIX BOJ;

-JIONIOZIbEM LIEMEHTHOTO KOJIbLIA 32 00CaHOH KOJIOHHOM CKBaXKUH;

-JIMKBHJALUS 3aKOJIOHHBIXIIEPETOKOB;

-BOCCTaHOBJICHHE T€PMETHYHOCTH 00CAIHBIX KOJIOHH;

-HCCIIeI0OBaHNE TEXHUYECKOTO COCTOSIHHS CKBaYKHUH;

-CIycK B HarHertaTesbHble ckBaxkuHbl HKT ¢ makepom.

B koHme kaxaoro roga YekMarymeBCKMM yIpaBlICHHEM MO T0ObIYES
HeTH M Ta3a COCTABIIETCS CTaTHCTUYECKash OTYETHOCTh MO (opMe 2-TH
(Bonx03), rIe yKa3bIBalOTCA 00BbEMBI 3a0paHHBIX BOJ C BOAHBIX HMCTOYHH-
KOB, KaK MOBEPXHOCTHBIX, TAK U IIOJ3EMHBIX, a TAK)Ke KOJIMYECTBO CTOYHBIX
BOJI, HCIIOJIb30BaHHBIX B 000OPOTHOM BOJOCHA0KCHHH.

B oGmnacti 0XpaHbl BOZOEMOB U PALlMOHAIBHOTO MCIOJIB30BAHUS Tpe-
CHBIX BOJ HaI/I6OJ'Iee BaXXHBIM SBJIACTCA IMMOBTOPHOC HCIIOJB30BaAHHUC CTOY-
HBIX BOJl U BHeJpeHHe 000POTHOrO BOJOCHAOKEHHS, Ha YTO U HalpaBjeHa
TexHH4eckas nojutuka pykosoacrsa OOO «bamnedTs-Jo0bda» 1 HIAY
«YexmarymHeprb.

Cyaranaesa B.B.

b® bawl'V, r. bupck, Pb
Onuna C.A., K. X.H., Ooyenm
girl-foxsi@mail.ru

®U3UKO-XUMUYECKU AHAJIN3 ®JIABOHOUI0B
PACTUTEJBHOI'O CBhIPbA

DIaBOHOHIBI SBISIOTCS OJHOW W3 CAMBIX PACIPOCTPAHEHHBIX TPYIII
MPUPOAHO-TIOTU(PECHONBHBIX COCANHEHHH, OOIATAI0NINX BHIPAKECHHBIMH
OUOTOTHIECKUME  CBOMcTBamMu. JIIsi HHUX XapaKTepHO KalMIUIIPOYKpEI-
JISEOIIee, KapIUOTPOMHOE, CHAa3MOJIMTHIECKOE, THIIOTCH3MBHOE, MOYETOH-
HOE, JKETYCrOHHOE, T'eHTO3ALIMTHOE, KPOBOOCTAHABIMBAOIIEE, MMPOTHBO-
BOCHanuTeNnbHOE AciicTre [1].

B nanHOi#t paboTe mpeacTaBieHbl Pe3yJbTaThl MCCIeNOBaHUi (iaBo-
HOHJIOB PACTHTEIBHOTO CHIPBSL.

Mamepuanvl u memooul ucciedosanus
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OOBEKTOM HCCIIeOBaHMS BBIOpaH BHHOTPAJ Pa3HBIX COPTOB: BuHO-
rpan Uza6enma, Bunorpan Kumvum, Bunoran Pen I'mo6e [2].

DnaBoHOHUIBI U3BJICKAIN U3 PACTHTEIBHOTO CHIPbS AKCTPAKIHUEH pac-
TBOpA 3TAHOJIA, IPU HATPEBAHHH.

KagectBeHHOE 0OHapyxeHHE (DIABOHOWIOB ONPENEISIN [HAHUIHOMN
npoboii, peakumeii [eiimka (¢ AlCl3), peakumeii ¢ a30THOKHCIBIM cepe-
poM. Pe3ynbTaThl MPOBENEHHBIX ONBITOB MO3BOJIMINA HPEATIOI0XKUTD HAH-
YHe B 9KCTPAaKTaxX (JIaBOHOB, (p1aBOHOIOB M N30(IaBOHOB.

KonnuecTtBeHHOE cojepkaHne (IaBOHOMJIOB MPOBOAWIN B KCTpaK-
TaxX PaCTUTENLHOTO CHIPbsI CIEKTPO(HOTOMETPHYECKUM METOJIOM TPH JJIHHE
BoJHbI 410 HM [3]. HauGonbiee coaepxanue (aBOHOHIOB OTMEYACTCS B
skcrpakre Bunorana Pexn I'no0e.

[lomydeHHbIE HAMH JAaHHbBIC COTJIACYIOTCS C JTAaHHBIMH JINTEPATYPHBIX
WCTOYHMKOB [4], TIe conepkanue (h1aBOHOMIOB ISl BUHOTPAZa HAXOIUTCS
B mpenenax 3HaueHuit ot 0,2-0,45%.

Tab6auna 2
KonuuectBeHHoe cofepkanne (HIaBOHOUIOB B PACTUTEILHOM ChIPbE
PactutenbHOe ChIpbe Coneprxanue ¢ua-
BOHOMJIOB, %
1. Bunorpan M3abenna 0,455
2. Bunorpan Kummvuin 0,2273
3. Bunorpapg Pen I'mobe 0.47

Takum o0OpazoM, HaMH anmpPOOMPOBAHBI METOJMKH KauyeCTBEHHOTO U
KOJIMYECTBEHHOT'O OTIpeJeNieHns] (IAaBOHOUAOB B BHMHOTPAAE Pa3IMYHBIX
COPTOB.

Jlureparypa

1.Cunrotuna C.E., Pomannoa C.B., CaBenseBa B.IO. Dkcrpakius
(h1aBOHOUIOB M3 PACTUTEIBHOTO CHIPhSl U M3YYEHHE MX aHTHOKCHIAHTHBIX
cBoiictB // BectHuk TamboBckoro yHuBepcutera. Cepusi: EcrecTBeHHbIE 1
texuuueckue Hayku. - 2011. - T.16. - Ne 1. - C. 345 - 347.

2.Buropos JL.U., Cag neueOHbIX KynbTyp // CBepmioBck: Cpemne-
Ypansckoe KHIKHOE U341, - 1976 - 172 C.

3.Kmemmes JLK., barmiokoBa B.A., Amoxkuna JI.C. ®naBoHOUIH pac-
TeHHH (pacnpocTpaHeHue, GU3NKO-XUMHYECKHUE CBOMCTBA, METOJbI HCCIIe-
noBauwus) // Anma-Ara: Hayka. - 1978. - 220 C.

4. J1y6poBuH nn., HenurenpHpiit LIIMMOBHUK  // CaHkr-
[erepOypr:Oxemo-IIpecc. — 2000 - 7 C.
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Taxkunyanuna A.U., Anexkcanapos H./.
B® bawl'V, r. bupck, Pb

Anexcanopos H /., x.¢b.-m.1., doyenm
alsu.takiullina2014@yandexl.ru

HEKOTOPBIE HCCJIEJOBAHUA IBYMEPHOI'O TOPA B £,

AnHoranusi. B nanHo# paboTte paccMOTpEeH ABYMEPHBIH TOP B YEThI-
PEXMEPHOM IIPOCTPAHCTBE.
JIByMepHBIH TOp IapaMeTpU3yeTcsl CIEAYIOIUM 00pa3oM:

x' =cosu',
x? =sinu’,
x* =cosu?,
x* =sinu?.

Hanuiem ypaBHeHHE MOBEPXHOCTH BEKTOPHO-NIAPAMETPUUECKOM BH-
Jc:
F(u',u?) =cosu'i, +sinu'i, + cosu’i, +sinu’i, =€, (u*) + &, (u?),

rae yt,u’— KpUBOJIMHEIHbIE KOOPAMHATBI M - — < u* = —,0 < u® < 2m.

YacTHble IIPOU3BOJHLIC T10 ul’ u2 BBIYUCIAIOTCA CJICAYIOIIUM

oOpazomM: B .
= = G = = = G ()
fy :ilrz:_éu(ul)i h,= G:F 3 =0;
(ou”) ouou
Le =%=—§34(U2)-

Koa¢pduumentsl neppoit kBagaparnaHoi popMbl 1 KBaJApaTUIHAs
¢dbopma rmeer BUL;

0 =1 G, =02 = 0,05, =1,
@, = (du")? + (du?)*.
Beruucnaum cumBoibsl Kpucroddens:
[, =013, =0T3=0I%=0;
I’,=0T%=0T2=0T2=0.
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IMonyunm cuctemy auddepeHnranbHbIX YpaBHEHUH re01e3nIeCKuX
JIMHUM:

d2u’
d?
ds

:O’

rje 5 — HaTyp ATEHEI Iap aMeTp.
Pewas cucremy nuddepeHunanbHpIX ypaBHEHUI MOTy4nM:

ut=Cs+C,,
u?’=C,s+C,.

CJ'ICZ[OBEITGJ'ILHO, BCKTOPHOC YPABHCHUC I'COACIUICCKUX JIMHUN UMECT
BUI:

F(u'(s),u’(s)) =cos(C,s +C3)71 +sin(C;s +C3)Tz +c0s(C,s +C4)73 +sin(C,s +C4)T4.

Jlureparypa
1. Anekcanmgpos H.JI. JIekiiuu o TeH30pHOMY UCUHCIEHUIO. - BUpCK:
b® baml'y, 2013. - 240c.
2.Pamesckuii [1.K. Kypc nuddepenunansHoii reomerpun. - M.:
T'UTTIL, 1950. - 664c.
3. Pozendensn b.A. Muoromepnsie npoctpanctsa. - M.: Hayka, 1966.
- 648c.

Tuxonosa H. A. , SInnaposa J.H.
bB® baml'V , r.bupck

Annaposa D.H., k.0.H., doyenm
alvera03@mail.ru

METO/IbI PA3SMHOKEHUS OPXUJIEN ®AJIEHOIICUC B
JJABOPATOPHBIX YCJIOBHUAX

M3yuenue pa3MHOXKEHHS OPXUACH IIPENCTABISET UHTEPEC B CBSI3U C
TEM, 9TO B HACTOSIIEe BpeMs opxues (hajaeHOICUC SBISIOTCS HOIyIISPHBI-
MU PACTEHUSIMU KOMHATHOTO LIBETOBOZCTBA.

Hawubosee n3BeCTHBI ClleyONIHE BH/IbI PA3MHOXKEHHUS PACTECHUH:

eBereraTuBHOE pPa3MHOMKEHHUE.
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eMepucTeMaTHIeCcKOe pa3MHOKEHHE (KIIOHHPOBAHMUE).

Cpenn METOZIOB BEr€TaTUBHOTO Pa3MHOMKCHUS ICICHNUE ABISIETCSA HaH-
GoJiee MPOCTHIM U TOCTYITHBIM CIIOCOO0M pa3MHOKeHHs. Hare Bcero opxu-
JieW pa3sMHOJKAIOT IPOCTHIM AeleHHeM KycTa. C 3Toi Henpio pa3beIuHSIOT
KyCT Ha 9acTH ¢ KOPHAMH, HO TIPH 3TOM Ha Ka)XJOH M3 4acTel OCTaBILIOT
10 TPH POCTKA.

HawuGonee GaronpusTHBIM BpEMEHEM I BETETaTHBHOTO pa3MHOXKe-
HUSI CUMTAETCS HAyaJlo BEeCHbI. PacTeHHne BBIHMMAIOT W3 TOPIIKa M OCTO-
POXHO OTHENSIOT cyOcTpar or kopHed. C IOMOIIBI0 HOXa KOpHEBHUINE
pa3pes3aroT HaCKBO3b, OCTABIISS HA KaXKJOM M3 pa3/iesIeHHBIX YacTeH 110 JiBe-
Tpu Oynb0bl. Cpe3bl HEOOXOANMO MPUCHITIATH TOPOLIKOM JAPEBECHOTO YIIIs
BO u30exaHue 3arHuBaHus. Kaxnplii GpparMeHT Kycra HEOOXOAUMO yKOpe-
HATH OTHENIbHO. PaccakeHHBIC NENCHKH BBHIPAIIMBAIOT B TEIUIMYKAX HIIN
€)KETHEBHO OIPHICKUBAIOT PACTCHHE 10 MOSBICHHS HOBBIX JIMCTHEB HIIH
no6eroB. [Ipu cobaroneHNN BeeX YyCIOBHI OPXHUES MOXKET 3alIBECTH B 3TOM
KE Ce30HE.

Jns pasmMHOXKeHHs opxuaen depeHkamu (DameHoricuc) 6epyt Ooko-

Bble TOOErH, cTapble Y/UIMHEHHbIE WM OTIBETIIHE LBETOYHBIC CTEOIH,
okoso 10-15 cm amuno#. Cpe3aHHBIM YEpPEeHOK KIAAyT Ha IMOBEPXHOCTh
noyYBbI (MXa chardyma WiM 1ecka), HIOMELIAIOT ero B TeIUINUKY, KeJaTelb-
HO C TMoAorpeBoM. MOKHO pa3sMHOKAaTb OPXMIEU OTBOJIKOH cTedias B co-
CeIHMI TOpIIOK, a M0C/Ie YKOPEHEHHUsI OTPe3aTh €ro 0T MaTEPHHCKOIO pac-
TEHHSI.
Pa3zMHOXKEHHE [IBETOHOCAMH TPOU3BOAAT HE TOJIBKO Y (haJICHOIICHCOB, HO 1
y ApYyrux BHIOB opxuzueil. JloctaTouHo pa3pe3aTs BETOHOC HA HEOOIbIINE
OTpPE3KH, COCTOsIIHUE U3 1-2 y31I0B, 3aT€M IOMECTHTh UX HA BIAXKHBIH MOX,
4TOOBI Yepe3 MecsI] U3 CILIIIMX IOYeK CTall Pa3BUBATHCS MOJIOJBIE pacTe-
HUSL.

PasmHOXKeHHME oOpxuzuew cTeONeBBIMH  OTHIPBICKAMU  (JIETKaMH).
«letkm» ninn «O6oKOBBIE MOOET» MPEACTABIAIOT COO0I MajleHbKHE HOBBIE
pacTeHusi, KOTOpbIe CIOCOOHBI 00Pa30BBIBATH ONPEJEICHHBIE COPTa OPXU-
nei. «bokoBble MOOErn» MOTYT MOSIBUTHCS, €CIIM B MOMEIIEHHUH, J0CTATOY-
HO BBICOKasi TeMIlepaTypa BO31yXa, BHECEHBI yJOOPEHHUS C IOBBIIICHHBIM
cojepkaHue a3oTa. IIpu nosiBICHUN «AE€TOK» HEOOXOJMMO YacTO ONPBICKH-
BaTh €ro, AOKHIAsICh, KOTJa OH JOCTaTOYHO CHIJIBHO TMOAPACTET U MyCTUT
kopHH. [locie 3TOro HOBOE pacTeHHE MOXKHO OTIENHUTh, 00paboTarh cpes
MIOPOIIKOM JIPEBECHOTO YIS M IOCAJUTh B OTAEIBHBIA Tropmiok. UTtoOs!
YCKOPHUTH (POPMUPOBAHUE BO3AYLIHOTO Mobera, Oe3IMCTHHIH Mo0er Hy>KHO
TOPU30HTAJIBHO MOJIOXKUTH Ha CParHOBBIH MOX M AEpXKaTh B TEIUIMYKE, KO-
TOPYIO HY>KHO 000TpeBaTh U PETyIIpHO YBIAXHATH. Uepe3 HECKOJIBKO He-
JIeNb CIISIIINE TTOYKH MpoOykaaroTca. M M3 HUX BCKOpEe BBIPACTalOT MOJIO-
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JIbIC OPXHUICH C KOPHAMH H JIHCTHSIMU. «JleTKM» Hy>KHO OCTOPOXKHO OTIIe-
JUTH OT MaTEepUHCKOTO 1mobdera, 00paboTaTh M MOCAAUTh B MaJICHBKHUIT TOP-
IIOK.

MepucTteMHOE Pa3MHOXXEHHE OPXHIEH — 3TO OTHOCHTEIBHOE HOBOOE
HaIlpaBJIeHUE B Pa3MHOKCHHWHU PEIKUX pacTeHWd. M3 Touku pocra (MOYKH)
MaTEepPUHCKOTO PACTEHUS M3BJIEKAIOT MEPUCTEMATHYECKHE KIETKH, CII0CO0-
Hble JenuThes. VX momemiaroT B NUTATENBHYIO cpeny (Ha OCHOBE arap-
arapa, >KeJlaTHHa ¢ J00aBIECHHEM MUTATEIbHBIX CPENl U CTUMYJISITOPOB POC-
Ta), B KOTOPOH OHH IPOJOJDKAIOT NIEJIUTHCS. 3areM o0pasyeTcs Kaulroc.
Kycku kajtroca pasziensioT U IOMEUIaloT B APYTYIO Cpeay, B KOTOpOi pe-
TYJIUPYIOT 00pa3oBaHHE pacTeHWH. DTOT HAYYHBIH METOJ Pa3MHOXKCHUS
ABJIsIETCS HauboJIee CIIOKHBIM, HO y HEro ecTh OOJIbIIOE IPEUMYIIECTBO: 32
OYECHb KOPOTKOE BPEMSI MOXHO ITOJy9HTh OTPOMHOE KOJIHYIECTBO F€HETHYE-
CKH OJIMHAKOBBIX PACTCHHH, YMCTHIX OT BO30yIUTENEH HHPEKINH.

Bce paccMoTpeHHBIE cIOCOOBI Pa3MHOXKEHHS MMEIOT CBOHU IIIIOCHI U
MHHYCBI, HO Han0oJiee HEIPUXOTINBEIM CIIOCOOOM Pa3MHOXEHUS B Tabopa-
TOPHBIX YCIIOBUSIX SIBJISIETCS] BETETATUBHOE Pa3MHOXKCHHUE.

Jlureparypa

1.bennuxuit M. B. Opxuneu. [Ipaktudyeckue cOBETHl MO BhIpaIlUBa-
HHIO, YXOJZly U 3allluTe OT BpeauTenen u oonezneil. — M.: ACT, 2001.

2.KonowmeiinieBa I'. JI., T'epacumoB C. O. Opxugen. — M.: Knanesn-
Byxc, 2005.

3.Mopo3soB B. Opxunen. CamoyuuTer KOMHaTHOTO 1IBETOBOJCTBA. —
CII6.: Hesa, 2003.

4. KinonupoBaHue OpXHJIEH//DNEKTPOHHBIH pecypc:
http://prostochek.ru/kak-razmnozhaetsya-domashnyaya-orxideya-
falenopsis-foto-i-video.html (nara o6parmienus: 26.03.2017).

Toiimyauna JI.A., Yemanos C.M.
b® baml'V, r. bupck, Pb

Yemanos C.M, 0.¢p.-m.1., npogheccop
toymulina95@mail.ru

OIPEJEJEHUE KECTKOCTH BOJAONPOBOHOI1 BO/IbI
TOPOJIA BUPCKA

CGFOHHH OJJHa U3 I'JIaBHBIX 3KOJIOTUYCCKHX l'IpO6J'ICM YeJIoBCUYCCTBa -
np06neMa KayecTBa IIUTHEBOU BOJIbl, KOTOpas HaIpsAMYIO CBsA3aHa C CO-
CTOSIHUCM 30POBbA HACCJICHUS, 9KOJIOTHYECKOM YHCTOTOM IMNPOAYKTOB MU~
TaHUs, C pa3pCUICHUEM np06neM MCAUIUHCKOT'O U COLUAJIBHOTO XapaKTepa.
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Ot KadyecTBa BBIMUTONH HAMHU BOJBI 3aBUCHUT COCTOSIHUE BCEr0 HAIIEro Opra-
Hu3Ma. C BOJOH YENIOBEK MOTydIaeT HEOOXOIMMbIE MUHEPAIbHBIC BEIIECTBA
KaK KaJbIM{, MarHWi, Kauuid U MHOTHe npyrue. CienyeT OTMETHTh, UTO
BOJIa, CYIIECTBYIONIAs B IPHPOJE, HUKOTAA HE ObIBAET COBEPILCHHO YHCTOM.
JIro6as Boma COIEpPIKUT B CBOEM COCTaBE OOJNBIIOE KOIMYECTBO COJNEH IIé-
JIOYHO3EMEJIBHBIX METAJUIOB, TaK HA3bIBAEMBIX «COJIEH >KECTKOCTH», KOTO-
pBIe TMOMajaroT B BOAY B pe3yidbTaTe PacTBOPEHHs MOI3EMHBIX 3aliekeil
THUIICa, JOJOMHTOB, U3BECTHSKOB, BBIBETPHUBAHMSA TOPHBIX MOPOJ U T.A.
Tonpko XMMUYECKU YUCTasi BOAA HE UMEeT BKyca, I[BETa U 3araxa.

Bopna ¢ 6onbminm copepkanuem couieit kanbims Ca u maraus Mg Ha-
3bIBaETCA KECTKOW. B Takoil BoJE IIOXO pa3BapUBAKOTCSA OBOILH, IUIOXO
oOpasyercst eHa NP UCIOJIb30BAaHWU MblIA, TMOCIE KHISTYEHHS BOJBI Ha
CTEHKaX COCYJOB 00pa3yroTcsi OONbIINE OTIOXKEHHS HAaKUMH. JIuTenbHOE
yIoTpeOsieHHEe BOJBI C MOBHIIICHHON KECTKOCTBIO KpalfHE HETaTHBHO CKa-
3bIBaeTCA Ha 3/I0POBBE UeTOBeKa. HepacTBOpHMBbIE CONM XKECTKOCTH OCea-
10T B OPTraHNW3Me B BUJIE PA3INYHBIX OTIOXKEHUH (KaMHH, COJIM) U MPUBOIST
K Cephe3HBIM 3a00yieBaHMAM 4enoBeka. OIHAKO W CIHIIKOM HH3Kas KeCT-
KOCTh BOABI TOXKE€ MMEET HETaTUBHBIEC MOCIEICTBHS JUIA 340POBBS, TaK Kak
YBEJIMYHUBACT PUCK CEPIEYHO-COCYAUCTHIX 3a00NeBaHUM (HEIOCTaTOK Mar-
HUSI IPOBOLIMpPYET UH(DAPKT) U BIUSIET HA MUHEPAIbHBIH 0OMEH (IIPOHCXO-
JIUT «BBIMBIBaHHE» KanbLusA U3 KocTeil). M moaToMy nuTheBas Boja 10JKHA
coJlepKaTh B JOCTATOYHOM KOJIMUECTBE ITH CaMbI€ COJIU )KECTKOCTH.

PasznuuaroT Tpu BUA KECTKOCTH: BPEMEHHYIO (KapOOHATHYIO), IOCTO-
SIHHYIO (HeKapOOHaTHYI0) W 00mryro. BpeMeHHas KeCTKOCTh 00YyCIOBICHA
HaJIMYHEMB BOJIE THAPOKAapOOHATOB KANbLUS M MarHus. YCTpaHSeTcsl IpH
KUISIYCHUU BOJIBI U ITOTOMY Ha3bIBAETCSl BPEMEHHOH ecTKocThio. [locTo-
SIHHAsl )KECTKOCTh 00yCIIOBJIEHA HAINYNEM CYJIb()ATOB U XIOPUAOB KaJIbIIHA
n Maruus. [lpu kunsiaennn He ycrpansercs. O0mias )KeCTKOCTb MpPeICTaB-
nsieT co0ol CyMMy BPEMEHHOWH ITOCTOSTHHOM KECTKOCTH.

Enunuuei namepeHns )ecTKOCTH BOJbl Ha3bIBAIOT MOJIb/M3, Ha Mpak-
THUKE YacTO HCIIOJB3YIOT MI-3KB./J, Tae 1mr-sks./n = 20,04 mr moHoB Ca
nmu 12,16 mr nonoB Mg.Cornacao I'OCTy 2005 r. P 52029-2003 enunu-
el m3MepeHns KeCTKOCTH sABIsieTcs rpanyc - °2K. Ilo BennumHe maHHOTO
IoKas3atessl Boja JeJuTcs Ha 3 Kareropuu: Mmsrkas: 1o 2°0K, cpemss mo
wectroctu: 2-10°XK, xéctkas: > 10°K. B Poccun, B cOOTBETCTBUU C HOP-
matuBamu CaunlluH 2.1.4.1074-01, npegenbHO-a0MyCcTUMAasT KOHLIEHTPALIHS
(ITAK) coneli »ecTKOCTH B BOJE NMUTHEBOTO HA3HAYCHUSI COCTABISIET HE
6onbine 7 JK°, B eBponeiickux crpanax oHa Hmke — Beero 1,2 XK°. B ciryuae
€CIM KeCTKOCTb Bozp! npeBbintaeT [1/IK, HeoOXoauMo MpoBOANTH ee 0uH-
CTKY OT COJIEH HKECTKOCTH.
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B  nmaGopatopum = «DKOJOTHYECKOTO  MOHHTOPHWHTa  (DU3HUKO-
XUMHYECKHX 3arps3HEHUH OKpyskaromiei cpeap» bupckoro ¢ummana bam-
I'Yonpenenwny o01Iyr0 JKECTKOCTh BOJIOMPOBOIHOMN BOIBI ropoaa bupcka B
nepuon ¢ okTsa0ps 2016r. mo mapt 2017T.0001yI0 KECTKOCTh OMpPEAeIIsI
TUTPUMETPHIECKAM METOJOM Ha CHEIHAIH3UPOBAHHOW THUTPOBAIBHOM yC-
TaHOBKe. AHanIM3 BOABI I.bUpcKa MOKa3al, 4TO JKECTKOCTh MUTHEBON BOJIBI
BapeupyeT ot 10 10 11 mresxs/mm3. (K°).

W3 nosyueHHBIX JaHHBIX BUAHO, YTO 3HAYEHUE KECTKOCTU BOJOMNPO-
BOJHOM BOJBI 3aBbIIeHO. JKECTKOCTh BOABI CYIIECTBEHHO KOJeOJIeTCs B
TE4eHHUEe T0/1a; OHa MAaKCHMaJIbHA B KOHIIE 3UMbI, MUHUMAaJIbHA — B NEPUOJ
MaBOJIKA.

Takum 00pa3om, pe3yabTaThl MOKA3alIH, YTO KECTKOCTh BOJIOIPOBO/I-
HOM Bozbl ropoaa bupcka B 1,5 pa3a npeBbllIacT CaHUTapHBIE HOPMBIL.

JIureparypa

1.A6apaxmanoB P.®. IlpecHbie mom3emHble BoAbl bamkoprocrana /
P.®. A6npaxmanos, F0.H. Yanos. Yda: Uapopmpekiama, 2007. — 184 c.

2.UnpsicoBa A.B., 3aitrymnnHa .M., Unesacosa P.P. U3zyuenue xect-
KOCTH BOJIOTIPOBOJIHOM BOJBI paifoHOB Pecnyomuku bamkoprocran /FOHBII
yaensIit. — 2015.

3.CaulluH 2.1.4.1074-01. «[lutheBast Boma. I uruenuueckue TpeboBa-
HHS K KQUECTBY BOZBI IIEHTPAIM30BAHHBIX CHUCTEM IHUTHEBOTO BOJOCHA0XKE-
Hus. KoHTposs kauecTBay.

®atuxosa P.3.

b® bawul'V, r.bupck, Pb

Muxkoga T.JI. cmapwuii npenooasamens
f.rozalina@mail.ru

HEKOTOPBIE ®U3UKO-XUMHUYEKHUE METO/bI
UCCJIENOBAHMS IIAMIIYHER

[IaMyHs — OIMH W3 TJIABHBIX M CAMBIX PACIPOCTPAHEHHBIX CPE/ICTB
0 YXOy 32 BOJIOCAMH.

HlammyHs mpencTaBisieT coOOM cMeCh HECKONBKHX BEHIeCTB: B HawW-
GOoJbIIIEM KOJHMYECTBE B HUX COMICPIKUTCS BOAA W TOBEPXHOCTHO-aKTHBHBIC
BemecTBa (ITAB).

Hanpumep, ammonuii aaypun cyavgpam (Ammonium Lauryl Sulfate),
ammonuti naypem cyropam (Ammonium Laureth Sulfate), wampuii raypun
cynogpam (Sodium Lauryl Sulfate), wampuii aaypem cyrogpam (Sodium
Laureth Sulfate).
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OHU SIBISIFOTCS CAMBIMH 9aCTO HCIOJIb3yEMBIMH BEIECTBAMH.

Taxoke B COCTaB IIaMITyHEH BXOJIAT KOHCEPBAHTHI, ApOMATH3ATOPBI, He-
OPTaHUIECKUE COJIH.

Jnst Toro, 9TOOBI ONpeAennTh Hanbosiee HMCIOIb3yeMbIe IIAMITYHH M
MPOTECTUPOBATH UX, OB IIpoBeAeH onpoc. HanbonpuinmM cipocom y cTyneH-
TOB TIOJB3YIOTCS mrammyHu: «Uucras nmuausy, «Fullspeedy», «Syoss», a Hau-
MEHBIIIM CIPOCOM - IamnyHu «Magravy, «Elsevey, «Fructis», «Phytoy.

Ha mepBoMm arare sKcriepuMeHTa Mbl M3Y4MJIH (PU3NYEcKHe CBOWCTBa
yKa3aHHbBIX mamiyHeil. Onpeneniiy UBeT, 3anax, KOHCUCTEHIIHIO.

VYuuTeiBas penbsiBisieMble TPeOOBaHHS K BHICOKOKAYECTBEHHBIM ILIIaM-
MyHSIM JIUIepaMH 1Mo (U3MYECKUM CBOMCTBAM SIBJISIOTCS IIAMITYHH MapokK
«Magravy», «Yucras nuausi» u «Phytoy.

Jlanee MBI BBISICHWIN, KAKOW M3 M3yYaeMBbIX MIAMITYHEH NPH MBITbE 00-
pasyet Oosbine TeHBl. MIMeHHO 0Opa3oBaHME OOJNBIIOTO KOJMYECTBA ICHBI
obecrieuynBaeT yiaJleHHE C BOJIOC U KOXKH TOJIOBBI PA3IMYHBIX 3arpsI3HEHHUH.

3arps3HEHHbBIC PACTUTEIBHBIM MACIIOM HIEPCTSHBIE HUTKH OBLIM OTMBbI-
TBI 3THMH IIaMITyHsMH. Jlydine BceX OTMBUIM LIEPCTSHbIE HUTKH IIaMITyHH
mapok «Yucras muaus», «Fullspeedy.

JlaHHBII SKCIEpUMEHT MO3BOJIMI CAENaTh BBIBOJ, YTO JIMIEPOM IO Ie-
HOOOPA30BaHUIO U OYMILEHUIO OT I'PS3U SIBISIETCS LIaMIyHb Mapku «Yucras
JIMHUS.

B xozne skcnepuMmenTa onpenenuian 3Hadenue pH kaxjoro u3 wmccie-
JTlyeMBIX 00pas3IloB.

Io xpurepusm 'OCTa pH mammnyHei#t gomken ObITh oT 5,0 10 8,5. Bee
mamiyHu cooTBeTcTBy0T [OCTYy.

Taxoke OBUTO OTIpEZIETIeHO CoIepKaHne XJIOPHIOB METOAOM THTPOBAHUSI.

MaccoBasi 105l XJOPHUAOB NPEBBINACT HOPMY B HIaMmIyHsx «Ywucras
JTHHESD, «Virive», «Syoss».

TakuM 00pazoM, HAMHU HCCIIE0BaHbl HEKOTOPBIE MAPKH IIIAMITyHEH, HC-
MOJIb3yEeMBIE B OBITY.

Jlutepartypa

1. FOguu A.M.: «Xumus B Hatem gome»// M.: «Xumusy», 2015r.

2. IOmua A.M., CyuxoB B.H., Kopocrenun 0.A.: «Xumus s Bac»
/M3n. «Ctepeotun» M.: «Xumusi», 2016r

3. Komzanoa T.A.: «Xumus B 6biTy»// CMoneHck: «Pycuuy,
2016T.

4. Kyxmun FO.H.:«Bce o xumumy»//N31.«3Be3ga» M. «Xumus»,

2015 .
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Xasranuesa JI.P., HaceipoB A.A.
B® bawl'V,r.bupck,Pb
lida.khazgalieva@mail.ru

MOBBIIIEHUE Y®PEKTUBHOCTH PABOTEI TOJINTOHA
I JJIOPTIOJIA

B HacTosiee BpeMs 4e0BEYECTBO CTOJIKHYJIOCH C PSIOM 3KOJIOTHYE-
CKUX Mpo0jeM, OoIHa U3 KOTOPBIX—3TO IPOTPEecCHpyIollee HaKOIUICHUE
TBepIbIX KOMMYyHanbHbIX 0TX070B (TKO). Pemenue manHo#l mpoOiiemMbl
OCJIOXKHSIETCSI HE TOJIBKO KOJMYECTBOM, HO M MOP(OIOTHYECKOM COCTaBOM
Mycopa, 4TO HaNpsAMYI0 OCIOXKHSAET MPOolecC YTIIN3AlUKU WIN TOBTOPHOTO
€ro UCIIOJIb30BaHKUE B KaueCTBE BTOPUYHOIO CBIpbs. MccienoBaHus mokasa-
71, 9TO 00beM Mycopa yBenuuuBaeTcs B 2 pasza kaxpie 10-12 ner [1]. Ha
Tepputopun Poccun Ha maHHBI MOMEHT HACUHMTHIBAcTCS OKoJo 17 ThIc.
HECAHKIIMOHUPOBAHHBIX M 15 THIC. CAHKIMOHMPOBAHHBIX CBAJOK, OOIIECH
wionanpio 4 MiH.ra. CBalKM MPEACTABISAIOT 3KOJOTHYECKYIO OIACHOCTB,
MOTOMY YTO SIBJIAIOTCS MCTOYHUKOM 3arpsi3HEHUS MOBEPXHOCTHBIX M IOA-
3eMHBIX BOJ, MECTOM OOHWTaHMSA I'PHI3YHOB M NTHI], KOTOPHIE MOTYT CTaTh
NPUYUHON BO3HUKHOBEHUS 3muaeMuid. OIHUM 13 aJbTepHATUBHBIX pelIe-
HUH TPOOJIEMBI SIBISIETCS] CTPOUTENBCTBO MOJMroHa. [lomuron mpeacrasins-
eT co0oH crelnuanbHOe COOPYKEHHE sl YIUIOTHEHHS, 00e3BPEKUBAHUS U
3aXOpOHEHUsI  OTXOJIOB. [lomuronsl  TapaHTHUPYIOT  CAHUTAPHO-
AMUAEMHUOJIOTHYECKYIO Oe30macHOCTh HacedeHus. Ho Ha mpakThke uMes
Jlake TaKhe MPEHMYINeCTBa Iepe] CBaJKaMM, KOJHMYECTBO TOJHUTOHOB B
pa3bl MEHbIIIE KOJIMYECTBA CBAJIOK M COCTABISIOT okojio 1000, 4ro cocTas-
mstiet 3% oT 00IIero Yncia MecT XpaHeHUs! OTXO0JI0B. DTO CBA3aHO ¢ (pMHAH-
COBBIMH 3aTpaTaMH Ha CTPOUTENBCTBO M OOCIyKHMBaHWE MONWTOHA. Tak
HarpuMep CTPOUTENBCTBO MoiuroHa r./lroprionu obomwtocs Gomee 10
MiH.py0 [2]. [onuron Hawyan cBoro padorty B 2004 r., ero BMECTHMOCTb

cocrasiser 590tbic.m ° . B Hactosiee Bpems pasmenieHo 140Teic.M *TKO.
B cpenrem cpox ciryx0bI monmurona 15-20 ner. [Tomumo GprHAHCOBBIX
3aTpaT Ha CTPOMTENILCTBO M OOCIY)KMBaHME IOJIUIOHA, Mepe aMUHUCTPaA-
el Topoja BCTaeT APYrod BaKHBI BOMPOC-3TO BBHIOOP ITOIXOJSIIETO
ydacTKa 3€MJIM TIOJ] CTPOUTENBCTBO MOJIUTOHA. TeppuTOpHs OTBOAMMAS O]
3aCTPOIKY TOJIMTOHA JOJKHA OBITH HETIOATOIUIIEMOI; XOPOIIO PO yBae-
MO, pacIoJIOKEHHOH C MOJBETPEHHON CTOPOHBI OTHOCUTEIBHO HAXOXKIE-
HU HACCJICHHBIX NMYHKTOB M PEKPCAIMOHHBIX 30H B COOTBETCTBHUU PO3bI
BETPOB; PACIOJIOKEHA HIKE MECT BO03a00POB XO3AHCTBEHHO- MTUTHEBOTO
BOJIOCHA0KEHHsI, PHIOOBOAHBIX XO3SICTB, MECT HEpecTa phIO; yAajeHa OT
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a’pornopToB Ha 15 kM U OoJee, OT CeIbCKOXO3SIHCTBEHHBIX YrOMUN W TpaH-
3UTHBIX MarucTpanbHbIX Jopor Ha 200 M, OT JIECHBIX MAacCHUBOB M JIECOIIO-
caJIoK, MpeJHa3sHAYCHHBIX IS peKpeanud, Ha S0M; Ha KOTOPBIX OOecredn-
BaeTcst cobmonenne 500 M CaHUTapHO-3aIMUTHON 30HBI OT JKUJIOH 3aCTpPOi-
KM J0 TpaHUI] MoJUroHa. VIMEHHO MOATOMY HEOOXOIMMO ITOBBICHTH CPOK
SKCIUTyaTaruu mojaurona. OmHaKo, OTXOABI IPH MOCTYIUICHHH HA TIOJHATOH
uMeroT MmIoTHOCTh 210-240kr/M 3, a mociie uX YIUIOTHEHUS! UMEIOT ILIOT-

nocth 300-420kr/ M3 [3]. TIOBBICUTH IIOTHOCTH OTXOIOB MOKHO C IIOMO-

IIbI0 UX U3MeNb4YeHUs. V3MenpueHne-3To Npouecc YMEHbIIEHNUS pa3MepoB
KyCKOB MaTeprajia pa3pyleHHeM WX ITOoJ NeiicTBHeM BHEIHUX cwil. Ecmu
mmenpunth TKO, a mocie noz(BengyTb MIPECCOBAHMUIO, TO €TO TUIOTHOCTH
MokeT HocTUrHYTh 900-930kr/ M°. JInsd M3MeNnbYeHHs OTXOAOB NMPUMEHS-
FOTCS IPOOHIIKH.

Br16op mpoOmitku oCymecTBIsIeTCs] UCXO S M3 MOP(OIOTHIECKOTO CO-
craa TKO. Ha monurone coptupoBka TKO He ocyuiecTBisercs BBULY
OTCYTCTBUS BOJIM3U TOpojia MpeNpHsITHIA 1o nepepaboTKe OTXO0J0B BO BTO-
puuHOe chIpbe, mo3toMy coctaB TKO mnonsepraromuiicss 3aXxOpoHEHHUIO
BKIIFOYAET: MUIIEBbIC OTXOABI-27%); Koxa, pesuHa-1%; mommmepni-10%;
TeKCTWIb-/%; MeTtajuibl-7/%; Oymara, kapToH-28%; crekio-13%; mpoune-
7%. YHHBepcaabHON APOOHIKOM sl TaHHOTO IOJHMIOHA SBJSICTCS POTOP-
HO-HOXeBas. OHa OBIBAIOT JBYX THUIIOB — JBYXPOTOpPHAs U TPEXPOTOPHAS.
B obenx cirygasx poTOpHI BBHIIOJTHEHBI B BHJIE BHHTOB, PEXKYIINE KPOMKHU
KOTOPBIX OOecIeunBaloT IpoOiicHHe Marepuana. JlaHHas ApoOmiika mpen-
Ha3HAueHA JJIS M3MENBYCHHS OTXOIOB IPEBECHHBI, IIACTMAacC, 0OpE3KOB
JUCTOBOT'O ATFOMHHUS U APYTUX METAJUIOB, 3aTBEPACBIINX JaKOB U KPACOK,
YIaKOBOYHOM Tapbl, pe3uHBI, 00pe3koB kadened u 1.1 CteneHsb ApoOIeHs

perynupyercs ¢ MOMOIIBI0O U3MEHEHHS 3a30pa MEeXly HIDKHUM POTOPOM U
CTalMOHApHBEIME HOXaMu. [IpomsBommrensHOCTs IO TKO — 15-20 T1/9ac.
Cyrounas BenumuuHa HakomjaeHuss TKO mo ropoay cocTaBisieT OKOJIO
30tbic.T. [TooTOMY MaHHast APOOMIIKA MOXKET OBITh MCIIOJIB30BAaHA HA TOJH-
roHe ropoja Jropriomm. Hannune apoOuinku noBICHT 3(h()EKTHBHOCTH pa-
OOTBHI TTOJIMTOHA, YBEJIIMYMB CPOK HKCIITyaTaIlMK MTOJIMIOHA M COKPATHB Bpe-
M1 pa3JIOKEHUS] OTXO/I0B.
Jlutrepartypa
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JIECHBIE IIO’KAPBI HA TEPPUTOPUUN APXAHI'EJIBCKOT'O
JIECXO3A Pb

JlecHble mOKapsl - CTUXUHHBIC TIPUPOIHBIC SBICHHS, KOTOPBIE MOTYT
HAHOCHUTPH CYILECTBEHHBIN yIIepO MPUPOAHBIM dKocucTeMaM. OHH MOBPEX-
JIAf0T JIPEBECHO-KYCTApPHUKOBYIO PacTUTEIBHOCTh, HAPYILIAIOT MECTOOOHTA-
HUS IUKUX XKUBOTHBIX M YHHUYTOXKAIOT UX, 3HAUNTEIBbHBIN yIepOd HaHOCHUT-
Cs TaK e U TOYBEHHBIM OpTaHU3MaM.

Heo6xoanMo OTMETHTB, 9TO CPEIM CaMbIX CEPbE3HBIX NMPHUYHMH Hapy-
IIEHHUs ‘3€JICHBIX JIETKMX~ Halllel IUIaHEeTbl, Hapsay ¢ OeCKOHTPOJIbHBIMHU
BBIPYOKaMHU, SBIAIOTCS IMOXapbl. [InporeHHslit ¢akrop kKartocTpoduieckn
BIIMSIET HAa COCTaB U CTPYKTYPY JECHBIX 3KOCHCTEM, ONpeNeNseT MPOLECChl
MOCJIEAYIONINX CYKIIECCHH.

[TpuunHaMu BO3HUKHOBEHUS JIECHBIX T0XKapOB MOXKET OBITh, KaKk aH-
TPOTIOTCHHBIN, TaK ¥ IIPUPOIHBINA (GaKkTOp.

Jns mpaBUIIBHOW OLIEHKM MOCHEACTBUNA BO3JAEHCTBUS MUPOTEHHOIO
(haxTOpa M BEIPAOOTKH PEKOMEHAALMH 110 BOCCTAHOBJICHHIO PaCTHTEILHOTO
MOKPOBa M XMBOTHOT'O MHpPa HEOOXOIMMO IPOBEAECHUE MCCIEIOBAaHUSI U
OLICHKH €T0 HOCIIEICTBHH.

Llenbio mpoOBEAEHUS HCCIEIOBAHUS SIBISETCS BBIIBICHHE TOBPEXKIe-
HUS JIECHBIX SKOCHCTEM OT MOXAPOB, B YACTHOCTH CaAMOTO JAPEBOCTOS.

Wrak, Ha TeppuTopuu ApXaHrenbckoro jecxo3a PecmyOmuku barmi-
KOpTOCTaH, OBLIH 3ayi0keHbI MpoOHeIe miomanu no OCT 56-69-83 “Ilmo-
mand TpoOHbBIE JiecOyCTpouTenbHble. Metonbl 3aknanku’”. I[IpoBomuncs
OCMOTp MECTa JIECHOTO TI0Kapa /I BBISBICHUS OAXOAAIIETO yJIacTKa JUIs
npoBeAeHUs ucciaenoBanuii. Jlagee OBLIM M3MEPEHBI T'PAHMIBI MPOOHOMN
TUIOIAM ¥ OBUIM TPOCTABJIEHBI BEIIKH BBICOTOM 1,5 MeTpa, JUIsl BBIACICHHS
W OTIpaHHYEHHS 3TOH miomaay. B rpaaunax 3Toi miomraau 66U1 Ipou3Be-
JIeH CIIJIOIIHOHN IepedeT JIepeBheB MO PsAy XapakTepucTuk. /s ymoOcTsa
0oOMepeHHbIE IEPeBbs TOMEYAINUCh MEJIOM.

XapaKTepUCTHKN 0OBEKTOB H3YUCHHUSI:

VYyactok Nel. HuzoBoit necHoii moxkap 2010 roma pasmepom 40%30 m,
KOTOPBII nepemen B noja3eMHbI. [IpUdiHEl BOSHUKHOBEHUS] HE yCTaHOB-
neHbl. M3 TakCaMOHHBIX XapaKTEPHUCTHK MPOOHOH IIIOMIATU A0 TOXKapa:
coctaB y4yactka 70% Oepesbl, 20% munsl, 10% Bs3a, cpemaHsst BbICOTa Je-
peBbeB 20 merpos, 3amac 110 M>/ra, THII Meca M THI JIECOPACTUTEIbHBIX
YCIIOBUM: CHBITbEBBIN, CBEXKHUH, NOUIECOK U3 dYepeMyxu, peakuil. Ha atom
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HCcCcIIeyeMOM Y4acTKe YMCIIO MMOBaJeHHBIX JepeBbeB 13, mocrpanana oGepe-
3a, UTOTO IPEBOCTOM ydacTka nmocTtpagan Ha 8%.

Yuaacrox Ne2. JlecHoit moxap 2012 roxa, pasmepom 40x40 M, momzem-
Hbli. [IpyarHa BO3HUKHOBEHHMs ynap MoiHMH. [{o moskapa jecHoi y4acToK
cocrosn u3 80 % ocuubl 20% Gepessr, cpeauss Bhicota 20, 3amac 90 m/ra,
THII JIeca ¥ THII JIECOPACTUTENBHBIX YCIOBUI: CHBITHEBBIN, CBEXKHMH, MOJIE-
COK IIPEACTABIICH YepeMyXxoii, rycroil. IloBaneno 2 nepesa (20% npeBoctos
y4acTka).

VYuacrox Ne3. IToxap 2010 roga, Hu30Boi. [IpHauHBEI BOZHUKHOBEHUS
He ycTaHOBIeHbI. J[o mokapa: cocTaB Belgena ydactka 50% OCHEHEL 30%
mumer, 10% 6epessr, 10% Bsi3a, Bhicota 21 MeTpoB, 3amac 116 m%/ra, Tun
jleca W TUI JIECOPACTHTENBHBIX YCJIOBHUIl: CHBITEBBIN, CBEXHH, MOUIECOK
MIPEACTABIEH YEPEMYXOil U MBOM KyCTapHUKOBOH, cpeiHui. Jlokanuzauus
noxapa Obula MPOBe/IeHa B TEUSHHE JIBYX 4acoB. [lokap 4acTUYHO HOCHII
TIOJIOKUTEIBHBINA XapaKkTep M CIOCOOCTBOBAJI HAMIIYUIIEMY €CTECTBEHHOMY
Bo3oOHOBNCHMIO. [Togpoct BeicOoTOM 3 M, auamerpom 4 cm, 4000 mt/ra.
IToBaneno 8 nepesbeB (6% OPEBOCTOS y4acTKa).

Yyacrox Ned. IToxkap 2010 roma, mpou3omeamuii 0 MPUIHHE CENlb-
CKOXO3HCTBEHHOTO nana. [lojkap HH30BOH. BBIIO MOACUYNTaHO KOJIMIECTBO
ImoJpocTa Ha 1 rexrap, cpeaHss BBICOTa, a Takke quameTp. [lo moxkapa co-
CTaB JIPEBOCTOS OBLI MPEICTaBICH 40% ymnel, 30% Bs13a,20% knena, 10%

ny0a, BeicoTa 12 metpoB, 3amac 90 m ®/ra, Tum neca ¥ THI JIECOPACTUTENb-
HBIX YCJIOBHMH: CHBITHEBBIH, CBEKHI, MOAJIECOK M3 depeMyxH, peakuit. [1o-
JKap JIOKaIn30BaH B TeueHuH daca. [loBaneno 17 nepesbeB (13% apeBocTos
yJacTKa).

Hcxopst U3 AaHHBIX CTaThU: Ha TEPPUTOPHH ApPXaHIeIbCKOTO JIecX03a
PB na nepuox ¢ 2010 mo 2012 roxa, 6but0 4 mMokapa, Ipu KOTOPBIX OBLIO
noBpexkaeHo 40 mepesbeB: 15 Gepes, 7 ocuH, 6 yum, 2 Bsiza, 7 KJICHOB, 3
ny0a, uyTo cocraBisieT 9% ApeBOCTOs ¢ 00MIeH IO HCCIEIyEeMbIX yda-
ctkoB. OCHOBHOH ymep0O HaHECeH CIeJoON JIpeBecHuHe, 4To Haubojiee Hera-
TUBHO U C JIECOXO3AMCTBEHHOM TOYKM 3pEHHUS M C SKOJOTUYECKOMU.

Yypunos I'.B.
B® baul'V, r.bupck, Pb
Hlaxupwvanos 3./1., k.¢h.-m.H., doyenm

CUCTEMA ABTOMATHU3UPOBAHHOI'O HABJIIOJEHHUA 3A
JKU3HEJAEATEJABHOCTBIO MUEJIUHBIX CEMEN

W3BecTHO HEOONBIIOE KOIMYECTBO YCTPOWCTB, OOSCIIEUMBAIONINX aB-
TOMAaTH3AIMI0 HEKOTOPHIX BUIOB PAa0OT IO YXOAY 3a ITYeJIaMH, 3TH YCTpPOii-
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CTBa aBTOMATU3UPYIOT OTACIbHBIC PAOOTHI, HO IMEIOT HEAOCTATOK, CBSI3aH-
HBIIl C HEBO3MOXHOCTBIO IWCTAHIMOHHO HAOJIOAATh 332 COCTOSHHEM ITde-
JMHON CEMbH, KaK B MPOLECCE UX PA3BUTHS, TaK H BO BPEMS 3UMOBKH.
Hamu mpemiaraercst cucreMa IMCTAHIIMOHHOW THUATHOCTHUKH COCTOS-
HUS U JKU3HEIEATCIHOCTH ITUETMHOW CEMbH, OCHOBAaHHAsI HAa COTJIACOBAH-
HOM oOMeHe MH(OpMAIMH MEXIy NaTYNKaMH (TeMIepaTypbl, BIAXKHOCTH,
BEC U JIp.) M CHCTEMOU 00pabOTKH, JUATrHOCTUKH, OTOOPAKEHUS U MPOTHO-
3MPOBaHUS, YTO CYIIECTBEHHO 00JIErYUT paboTy MaceyHHKa.
Cucrema co3paeTcs A
€aBTOMATH3AIMH TTOJyYSHUS] HHPOPMAIMU OT MUEIUHOM ceMbU (yIbsi);
®0OBICTPOTO U YJOOHOTO NOCTYNa K MH(GOPMAIMK, HE Hapyllas MUKPO-
KJIMMaT BHYTPH YJIbsi;
eXpaHEHUs Bcell nHpopmanny B e1MHOI 6a3e NaHHBIX;
eIIEPHOJMYECKOE aBTOMATHU3HPOBAHHOE M00aBIICHHE W OOHOBIICHHUE
uHpOpManuH B 0a3e NaHHBIX;
ey100HOTO MPOCMOTPa MH(YOPMALIUK O COCTOSTHUH IMIETHHON CEMBH.
[pennaraemas cuctema umeet uHTepdeiic B Buae caiita [1], Bo3amMox-
HO B MHTEPAKTUBHOM PEXHUME IPOCMATPUBaTh MHPOPMAIMIO O MUEIHUHOM
ceMbe.
ITpu pa3zpaboTKe CHCTEMBI aBTOMATH3allMU TPeOOBAJIOCH YUHTHIBAThH
CJIe/TyIOLIHE YCIIOBUS:
e00ecriedYeHUe MHHHUMAJBbHBIX CTOMMOCTHBIX 3aTpaT Ha 00paboTKy
JIAHHBIX;
eo0ecCIIeUeHNE TOCTOBEPHOCTH 00padaThiBaeMOi HHpOpMAaIINY;
®aBTOMATH3HPOBaHHAast 00paboTKa MaHHEIX Ha DBM,;
®COKpAIIICHNE YHCIIA PYYHBIX ONepanuii.
Just pa3pabotku 0a3bl AaHHBIX [2] HAM MOHAAOOMIACH YHOPSIOYCH-
Hasl, CTPyKTypHUpOBaHHAsI MH(GOPMAIHs cO BCEX NaTYMKOB. [ aToro omnm-
IIEM J[BE CYIIIHOCTH C MX aTpHOyTaMu.
Ha pucynke 1 nzo0paxeHsl cxema 0a3bl JaHHBIX 1 uHTEpdeiic dukca-
LM JIAHHBIX — TEMIIEPaTyphI U Beca.

OaHHble
YCTpoiCTEa
: L~ > Homep ycTpoicTEa
HomMep yCTpoWCTES 1n Bpema
Temnepatypa
Bec
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Pucynok 1. ba3a nannbix u unTepdeiic.

PeannzoBaHHa BO3MOXHOCTH BEIOOPKH JTaHHBIX 10 TapaMeTpam:

eHomep ycTpoHCTBa, I BBIBOJA JAHHBIX BHIOPAHHOTO YCTPOMCTBA.

eJlaTa - BEIOOp JaThl MO KOTOPOMY BBIBOJHUTCS MH(OPMAIMU C BbI-
OpaHHOTO yCTPOWCTBA.

Ha pucynke 2 nzo0paxeH rpaduk M3MEpEeHHH TeMIlepaTypsl BO Bpe-
MeHHU. OTa (QyHKIHUS He0OX0AUMa AJIsl HOCTOSIHHOTO HAOJIOCHHMS 33 U3Me-
HEHUSIMH TEMIIEpaTypsl B yibe, 0€3 HapyIIeHUsT MUKPOKJINMATa MYEINHON
CeMbHU.

Pucynok 2. JlunaMuka temmneparyp.

Pa3paboTaHHbIi MTPOEKT MPEAOCTABISET MOIH30BATENI0 BO3MOXKHOCTD
KOHTPOJIHMPOBATh KU3HEACATEIBHOCTh MUENUHBIX CEMEH C MOMOIIBI0 MO-
OWIBHBIX yCTPOICTB M HaOIIOAaTh IMHAMHUKY MX U3MeHeHus. OH MoxeT
HAlTH NPaKTHYECKOE NMPUMEHEHHE B CEIbCKOM XO3AHCTBE, B YACTHOCTH B
00JacTH MYEIOBOCTBA, TIPU COACPIKAaHUH IMISTTUHBIX CEMEH, TO3BOJIUT AHC-
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TaHIIMOHHO, 0€3 HApYIICHNs MUKPOKIIMMATa IMIEJIMHOTO THE3/1a CICAUTh 3a
MTUETMHON CeMbEH B JIF000E BpeMs TO/1a.
Jlutepartypa
1.Poour Huxcon. Co3maeM AUHAMHYECKHE BEO-CAWTBI C ITOMOIIBIO
PHP, MySQL, JavaScript, CSS u HTMLS5. U3x. ITurep, 2016. 768 c.
2.I'podd Ix. P., Baitubepr I1.H., Ommens D. JIxx. SQL. ITomHoe py-
koBozAcTBO. U3x. 3-e, Bunmbsamc, 2015. 959 c.

Maiixyraunosa I'.T".

b® bawl'V, r.bupck, Pb
Kosznosa I'.I"., k.x.H., Ooyenm
gulnaz995@list.ru

ONPEJEJIEHUE COAEPKAHUSA CEJIEHA B ITIOPE
JOMAIIHEI'O TPUT'OTOBJIEHUSA U3 ABJIOK
JTIOPTIOJIMHCKOI'O PAMOHA PECITYBJINKH

BAIIKOPTOCTAH

B Hacrosimiee Bpems y Gospliel yacTu HacelIeHust Poccuu BBIBIAIOT-
Csl CUMITOMBI CJ1a00i ajanTalnuy: CHU)KEHHE UMMYHHUTETa K HeOJIarompu-
ATHBIM (pakTOpaM OKpy’Karouied cpeabl (pU3MYECKOH, XMMUUECKOH U Ono-
Jorudeckoil mpuponbl. OCHOBHOW TPHYMHOM SIBISETCS HEIOCTaTOYHAsS
00eCTeYeHHOCTh OpraHrW3Ma 4elloBeKa MHUKpOHyTpueHTamu. K uucny Hau-
6oee BaKHBIM U3 HUX OTHOCHUTCS CEJICH.

Henmocratok 3TOro MHUKpO3JIEMEHTa BIMSET Ha JKU3HCHHO BaKHBIC
MpOLIECCHl B OpraHu3Me TpyaHoro pedenka. [loatomy onpeneneHue conuep-
JKaHUsI ceJeHa B PUPOIHBIX 00BEKTaX M OMOIOTHUECKHUX JKUAKOCTSIX SBIIS-
eTcsl aKTyaJIbHBIM.

Llenbro MccieoBaHus SIBUJIOCH ONPENENICHUE COJEpIKaHMs CelieHA B
TPYyJHOM MOJIOKE KOPMSIINX MaTeped M B SI0JOYHOM ITIOpEe IOMAIIHEero
npuroToBieHus JropTronnHCcKoro paiona Pecy6muku bamkoprocTas.

OOBEeKTOM SIBWIHCH I0JIOKM HanboJiee pacrpocTpaHEHHBIX B paiioHe
coptoB «bamkupckas kpacaBuia» u «Ilomapox mersim». s otbopa mpob
si0JI0K palioH OBLI pa3/ieNieH Ha ABEHAIIATh YacTel.
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Puc.1. Kapra [{ropTronuuckoro paiiona Pecry6nuku Bamkoprocran [2].

W3 xaxxmoit gacTu OBIIO B3STO O ABa oOpasma 56710k copToB «barmi-
kupckas kpacasuna» (ganee | copt) u «Ilomapok aersim» (manee Il copt) u
MPUTOTOBIICHO MMIope Oe3 caxapa.

CesieH ObLT OIpEACICH METOJOM aTOMHO-aO0COpPOIIMOHHOW CIEKTPO-
ckormu Ha cnekTpomerpe «KBAHT-Z.OTA.

Ha COBpCMeHHOM pLIHKe HpeZ[CTaB.HeHI)I I/ICKyCCTBeHHLIe 3aMCHUTCIIN
MoJioka. HaMu mpoaHaqu3upoBaHO COJACP)KaHHE CEJICHA B JCTCKOM ITIOpE,
IIpeylaraeéMoM JJIs pealn3aiuy B antedHoi cetu (Tabmauna 1).

Tab6muna 1
CopeprxaHue celieHa B 5 BHIaX IETCKOTO MIOpe
HaumenoBaHue ger- Conepxanue
CKOTOITIOpe [IpousBonurens ceJieHa B MK\
Babymikuso 00O "Toproseiii Jom 6,64
JYKOIIKO CJAHIEBA" r. OnuHIIOBO
Tep6ep Ionpma, ummoptep «O00 7,60
Hectne Poccusy r.Mocksa,
OAO «HIIT" «Cansr [Tpu- 4,73
C neneHox Joubs» 400050, Boarorpan
dpyTo HAHS r.JIumenk, «OAQ IIporpeccy» 3,70
Aryma OAO «Bumm-bumns-Jlanx 4,44
IIponyxte! [lutanus»: Mocksa,
®3 TP "O 10-40
HOCTH MPOJYKTOB
JIETCKOTO MHTa-
aus"[1]

W3 Tabmuiiel BUJHO, 9YTO OOJBIIMHCTBO cMeceil coaepkar ot 4 1o 8
MKI/JI CEJICHa, YTO 3HAYMTEIHLHO HIDKE COJCPKAHUS CEJICHA B TPYIHOM MO-
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JIOKE M HE COOTBETCTBYET OCHOBHOMY IPHHIIMITY CO3MAHMS «3aMEHHUTEICH)
- UX MaKCHMalbHOE NPUOIMIKEHHE K COCTAaBY M CBOHCTBAM.

O0ecIeueHHOCTh CENIEHOM JETel, HaXOIAIINXCA Ha €CTECTBEHHOM
BCKapMITUBAHUH JIY4IIIe, Y€M TPH UCKYCCTBEHHOM. [103TOMY Ba)KHBIM SIBJISI-
eTCsl BBEJICHUE CeJIeHa C MPUKOPMOM JOMAIIHEr0 MPUrOTOBIeHHS. JlaHHbIe
TIpeCTaBJICHEI B Tabmwe 2.

Tabnuma 2
ConiepkaHue celicHa B I0JI0YHOM MIOPE TOMAITHErO IPUTOTOBJICHUS
Ne Haumenosanue Conepxanue cene- | Cp.3HaueHUe
y4yacTka HACEJICHHOTO Ha B UCCIICAYEMBIX 00- CelicHa,
Ha KapTe MyHKTa pasiax B MKI/J1 MKT/JT
I copt | Il copr
1 FOcymnoso 8,57 8,98 8,77
2 | Adracsax 9,10 9,24 9,17
3 baprei30ari 8,26 8,85 8,55
4 | Yumma 7,99 7,99 7,99
5 HoBoOuKTOBO 7,57 7,57 7,57
6 | YuOyns 9,66 9,27 9,46
7 Haszuramak 8,69 9,03 8.86
8 | HBanaeso 8,48 8,92 8,70
9 | suTy30BO 973 9,44 9,59
10 | Cemunerka 7,40 7,24 7,32
11 | CykkynoBo 10,01 9,79 9,90
12 | MockoBo 10,03 9,87 9,95

W3 pe3ynbTaToB, NMPHUBEICHHBIX B TaOJwIe 2 BHIHO, YTO IO PaioOHY
coJiep)KaHue celieHa B MPUKOPME JIOMAIIHETO MPUTOTOBJICHUS BBIIIE, YEM B
HCKYCCTBEHHBIX CMecsX. B 1eoM, mo palioHy OHO COCTaBJISIET MPUMEPHO 9
MKI/J1. MHUHUMaJIbHOE KOJMYECTBO CelieHa MPOCIEKHUBACTCS HA ydacTke 5,
MaKCHUMalbHOE — Ha yJacTke 12.

Jlutepartypa
1.OnexTpoHHbII (HOHA NPaBOBOW M HOPMATHBHO-TEXHUUYECKOH JIOKY-
MEHTAalNHU [DnexkTpoHHBIi pecypc].-Pexxum JIOCTyma

http://docs.cntd.ru/document/1200057795 (nata obpatenus 15.09.17)
25npnexc  kapra [OnekTpoHHBIH  pecypcl.- Pexum  nmocrtyna
https://yandex.ru.: (nara ob6pamenus 13.09.17)
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lenenskeBuy E.B., Yynunosa T.II.
B® baul'V, r.bupck, Pb

Yyounosa T.I1., k.0.H., doyenm
katusha99@inbox.ru

OIIPEJEJIEHHUE KJIACCA KAYECTBA BO/Ibl PEKH BEJIAS 11O
METOJY HUKOJIAEBA C.I'.

CoBpeMeHHbIE TEXHHUUYECKHE CPEJCTBA KOHTPOJISI COCTOSIHUSL OKpY-
Kalollel cpebl, pa3paboTaHHbIE B IIEPBYIO OYepeab AJISl OLEHKH CTEIEeHH
3arpsiI3HEHHOCTH — HE E€IMHCTBEHHBIC CIIOCOOBI ONpENIENICHUS COCTOSHHUS
NIPUPOJHOI cpeabl. buonHIUKaNKs B 9TOM IUIaHE SIBJISAETCS ONTHMAIIbHBIM
1 aKTMBHO Pa3BUBAIOIIMMCS METOJIOM €€ OLIEHKH. DTOT METOJ MoApa3zyme-
BaeT CJIeKEHUE 3a MPUPOJHBIMU M aHTPOIIOTCHHBIMH ITPOIlecCaMu B OHOJIO-
THMYECKUX CPEeAax, BKIIOYAIONIEE BCIO COBOKYITHOCTh B3aMMOJCHCTBUS XKH-
BOTHOTO C areéHTaMHU BHEIIHEH Cpelpl, B TOM YHCJIC BBIICHEHHE OTBETHBIX
peakimii Grocpes Ha MPUPOJIHBIC U AaHTPOIIOTeHHEIE Bo3eiicTus [1].

OObeKTaMH HCCIIEIOBAHHS BBICTYNAIOT OMOMHIMKATOPHI — OpPTaHM3-
MBI, IPUCYTCTBUE W MHTCHCUBHOCTD Pa3BHTHUS KOTOPBIX CIYXHT ITOKa3a-
TeJIeM M3MEHEHHH KaKMX-THOO €CTECTBEHHBIX IPOLECCOB WM YCIOBHH B
OKpYXKarollei cpese. AKTYalbHOCTh UCTOJIb30BAaHUSI METOJ0B OMOMHIMKA-
UM B TOM, YTO JIYIIMMH MOKa3aTeIsIMU KayecTBa BOJBI MOTYT OBITh XKH-
BbI€ OpraHU3MBbI, KOTOPBIE OBICTPO PEarupyloT Ha W3MEHEHHE Cpelpbl, MO-
3BOJISIIOT BBISIBUTH CHIEHU(HYECKHE OCOOEHHOCTH CPEJIbl B CBS3U C aHTPOIIO-
TeHHOM Harpy3Koii, 4TO CKa3bIBAETCsl HA YCIOBHUIX OOUTAHUS OPraHU3MOB U
MIPUBOJINT K COKPAIICHHUIO OMOpa3HooOpasus [2].

AXTyaJIbHOCTh JIaHHOTO HCCJIEOBAHMS 3aKITIOYAETCS B BaXKHOCTH Op-
TaHU3aIUN HKOJIOTHYECKOI0 MOHUTOPHHIA PEK W OLEHKH COCTOSHHS BOJ-
HBIX COOOIIECTB

B naHHOM WCClieoBaHWM TIPUMEHSJICS METOJ OIpeAeNeHHs Kiacca
kauectBa Bojbl o C.I'. Hukonaesy.

Brun 0TOOpaHB! M MpoaHANU3UPOBaHBI IPOOK! peku benoit Ha Teppu-
Topuu ropoaa bupck. B peke benoit Mp1 oOHapyxunu 38 BUAOB 0€31M03B0-
HOYHBIX. M3 HUX, capkOMacTHroopbl COCTAaBIAIOT 2 BHIA, UHPY30pUH -
7BUIOB, HEMATEIBMUHTHI- 2 BUIA, TYOKH — 2 BHJIA, OJTUTOXETHI -1 BU, MOJI-
nmockd — 10 BUAOB, WwieHHCTOHOTHE- 14 BUIOB.

Omnpenenenne ypoBHs 3arpsi3HEHHUS] BOJ] IPOBOIUIIU C TIOMOIIBIO IIKa-
JIbI, KOTOPasi COZEPKUT LIECTh KJIACCOB KauecTBa BOJ — OT OYEHb YHMCTHIX
(1-#t kmacc) 1o o4YeHb TpsA3HBIX (6-i Kiacc). [ kaxaoro Kiacca KauecTBa
B X0Jie HaOIo/IeHU OBl HalWeHbl CBOM MHAMKATOPHBIC TaKCOHBI, KOTO-
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pble B BOJax JIPYrHX KJIacCOB BCTPEYAIOTCS JHMIIb M3penka. Tak, THUMHKH
BECHSHOK, XapaKTepHbIE Ul BOX 1-To Kilacca, B 6oJee 3arpsi3HSHHBIX BOAX
2-TO KJlacca BCTPEYAlOTCA PEIKo, a B BOAAX 3-TO Kacca — OYECHb PEIKO.
[Ipu3HakoM ke MPUHAMIEKHOCTH BOX K 6-My KJIaccy CIIy)KHT IIOJHOE OT-
CYTCTBHE KPYITHBIX O€CTIO3BOHOYHBIX [3].

Cpenu moiiMaHHBIX OpraHM3MOB B p. benas Obutm oToOpaHBI M MPO-
aHAJIM3MPOBAaHbl MHJIUKATOPHBIC OpraHu3Mbl. [lonyueHHbIE AaHHbBIE Npea-
cTaBJIeHbI B Tabnuue 1.

Tabuuua 1
Omnpenesienne Kiiacca KayecTsa Boabl peku benas
no HukogaeBy C.T.

Kna | OGHapyxeHHBIC HHIU- YcnoBHas Komuuectso CymmMmapHast
cc KaTOPHBIE OPraHU3MBI 3HaYUMOCTb oOHapyKeH- 3HAYUMOCTb
Kaye Ka)KJI0TO HBIX TAKCOHOB | OOHapy»XEHHBIX
cTBa TaKCOHA B TaKCOHOB, €I
BOJ Kiacce, efl.
1-if | JINIMHKN BECHSHOK 50 2 100
2-it | I'ybku 25 5 250
[Tnockue TUYUHKH 10~ 5
JICHOK
3-i1 | Poromye THYMHKY 110- 14,2 14 326,6
JICHOK
JInuuHky pyueiiHUKOB 4
IIPY OTCYTCTBHHU PHAKO-
(I 1 HEMPEKIIeTICHCOB
JImauHKH cTpeKo3 Kpa- 5
COTKH H IUIOCKOHOKKH
JInarHKHM MOIIeK 5
4-ii | JImuMHKM CTpEKo3 mpu 20 10 240
OTCYTCTBHMH KPAaCOTKH H
IUIOCKOHOXKH. JIMYMHKN
BHUCIIOKPBIJIOK
Merkue JByCTBOpUATHIE 2
MOJITFOCKH
5-if | Motbuis (B Macce) 25 3 175
Tpy6ounuk (B Macce). 1
YepBeoOpasHbie MUSBKH 3
HpH OTCYTCTBUH IUIO-
CKHX
6-if | MakpoOecno3BOHOYHBIX - - -
HET
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B pexe benas Obim 00HapYKEHBI TAKCOHBI, XapaKTEPHBIE IS TIEPBBIX
IISITH KJIAcCcOB KadecTBa Boj. OgHako HamOousbIIas CyMMapHas KIaccoBas
3HaYMMOCTb MPHUXOIUTCSA HAa TaKCOHBI 3-TO Kiacca. Bomsl 3Toro ydacrtka
PEKH CIIeAyeT OTHOCHUTH K 3-My KJIacCy KadeCTBa C HEKOTOPHIM CMEIICHUEM
KO 2-My KJ1accy, He 00/1a1aeT OCTPbIM TOKCHIECKUM JCHCTBHEM.

JIureparypa

1. Ammxmuna T.5I. Dxonorndeckuit MOHUTOPUHT. — M.: Akaxemude-
ckuit mpoekT, 2005.

2.CamunkoB A.Il., KynpsimoB M.A. skojiorusi npuOpexHo — BOIHOU
pacturensHocTu. — M.: 3B-Bo HUA — [Ipupona, POOUA, 2004.

3.YecHokoBa, C.M. Onojornueckue MeTo/Ibl OLIEHKH KauecTBa 00beK-
TOB OKpYy>Karomei cpenpl: yued.mocodue. B 2 4. U. 1. Meronsr 6bnonHmKa-
uuu — Bragumup: U3n-so Bnanuwm. roc. yu-ta, 2007.

SIkueBa M.H., Ko3zaoBa I'.I'.
B® baul'V, r.bupck, Pb
Kosnosa I'. I'., k.x.H., doyenm
mari.yakieva.93@mail.ru

OINNPEJAEJIEHUE COAEPKAHUS CEJIEHA U 3JIEMEHTOB-
AHTATOHHUCTOB B IIOYBE U B PACTUTEJIbBHOM CBIPBE
BUPCKOI'O PAHOHA PECITYBJIMKA BAIIKOPTOCTAH

MuHepaJibHbIe BELIECTBA B OPTaHU3ME YEIOBEKA BBIMONHSIIOT BaXKHBIE
¢byukipn. OIHAM U3 BAXXKHBIX MUKPOHYTPHUEHTOB siBIsieTcs cesieH. OH BXO-
JIMT B YKCIIO TJIABHBIX aHTUOKCHIAHTOB B OpraHU3ME 4elioBeKa, 0e3 Hero
HEBO3MOXHA paboTa reueHH, IUTOBUIHOM jKene3bl U T. 1.[1].

OCHOBHOW MyTh MOCTYIUICHUS CEJICHA B OPTaHU3M KHUBOTHBIX M YEIO-
BEKa - 110 MHUIIEBOH LENU M0YBa — PACTEHUE - )KUBOTHBIA OPraHU3M.

Hakormienue cejieHa PacTCHHUSIMU 3aBHCUT OT COJICPKAHUS €r0 B MMOY-
BE, OT CBOMCTB ITOYBBI, €r0 JOCTYITHOCTH, OT BHIA pacTeHHs, (ha3bl €ro pas-
BUTHSA, (PU3MOJIOTHYECKOTO COCTOSIHUSL. PacTeHHst MOTYT yCBaUBAaTh U U3Me-
HATH pa3nudHbie GopMmbI ceneHa [1].

Conepikaiyecst B OYBE U PACTCHHUSAX TSDKEJIbIE METAJIbl MOTYT BBI-
CTyIaTh MO OTHOIICHUIO K CEJICHY KaK aHTaroHMCThl. K TakuMm sjeMeHTam
ortnocstes Cu, As, Pb, Zn, Cd.

HekoTtopble pacTeHusi yCTOWYMBBI K H30BITKY TSDKEJBIX METAJLIOB.
OnHY BUIBI HAKAIUTUBAIOT TU JJIEMEHTHI, HO HEWTPAIU3YIOT UX TOKCHYeE-
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cKkoe nelicTBue. Jlpyrue CTpeMsTCs CHH3HUTh HX HOCTYIUICHHE ITyTeM Mak-
CHMAJIbHOTO HCIIOJIb30BaHMS CBOMX OaphepHBIX GYHKIH [5].

B pabote omnpeneneHo BaloBOe COIEp)KaHHE CEJICHA U JJIEMEHTOB —
anrarouuctos (Cu, As, Pb, Zn, Cd) B mouse 1 B pacTUTEIBHOM ChIpbe bup-
ckoro paiiona PecmyOmumkm bamkoprocran. [ns wccrenoBaHUs MOYBHI U
pacTteHmii paiioH ObLI paznmeneH Ha 10 ygacTkos (puc.l).

OObeKkTaMH aHau3a SBIIKCH B3SThIE C Ka)JOro y4yacTKa I04Ba U
Hanbonee pacrlpoCTpaHEHHbIE JICKAPCTBEHHBIE DPACTEHUS YETHIpEX Cce-
MEWCTB: 3eMJISTHUKA JiecHast — Fragaria vesca L. (Rosaceae), JOHHUK Jiekap-
crBennbiii — Melilotus officinalis L. (Fabaceae), nyimmia oGsIKHOBEHHAST —
Origanum vulgare L. (Lamiaceae), 3Bepo0oil TPOABIPSBICHHBIA —
Hypericum perforatum L. (Hypericaceae)

IIpo6st orompamce B coorBercTBum ¢ [[OCT 28168-89 « OTbop mpod
nouBbl» [2], TOCT 24027.0-80 «CrIpbe JIEKapCTBEHHOE pacTUTENbHOE) [3].

Merton uccnenoBanus: abcopOIHs aTOMHOTO Mapa, MONTyYeHHOTo HpH
3IEKTPOTEPMUIECKOH aTOMHU3ALIMH TIPOOBL.

10 9

Puc.1. KapTé Bupckoro paitona Pb

[ony4yeHHbIe pe3ybTaThl IpPeACTaBICHbI B Tabmuie 1 u 2.
Tabmmna 1
CopeprxaHus ceJleHa U JIEMEHTOB - aHTaTOHUCTOB B ITOYBE H pac-
THTEJILHOM ChIpbe (MKI/KT).

DnemMeHT Se Cu As Zn Cd Pb
TTousa 19,83 108,80 | 9,07 0,73 0,12 9,64
PacTenus
3eMIsIHHKa 2,48 63,25 3,39 0,84 0,59 12,17
JIecHas
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JloHHUK nekap- 3,76 61,99 3,27 0,79 0,62 12,47
CTBEHHBIN

Jymuna oObIk- 4,32 63,17 | 3,51 | 0,99 0,61 10,08
HOBCHHAsI

3Bepo0Ooii po- 2,11 62,46 3,79 0,85 0,57 8,93
JIBIPSIBIIEH
HbBIN

Pesynbrathl paboOTHl MOKAa3ajiM, YTO COACPIKAHUC HCCICAYEMBIX dJie-
MEHTOB B MOYBE U pacTeHUsX He npeBbimaeT 3Hadenuit [1IJIK [4] u cymecT-
BEHHO HE U3MEHSETCS B Mpejenax pailoHa. bupckuii pailoH MOXKHO OTHECTH
K  CCJICHONC(UIIMTHBIM, HEOTATOUICHHBIM  BIMSHHUEM  3JICMCHTOB-
AHTarOHKCTOB.

Tabmuma 2
KoaddumneHT 6HOIOTHIecKOTo MOTIIOMEHNS CeJIeHa U SIIeMEHTOB-
anTaronuctoB (KBIT)

DieMeHT Se Cu As Zn Cd Pb
3eMIsHUKA JIeC- 0,13 | 0,58 0,37 1,15 | 4,92 1,26
Has
Honnnk nexaper- | 0,19 | 0,57 0,36 1,08 5,16 1,29
BEHHBIH
Hymmna oObIk- 0,22 | 0,58 0,39 1,36 5,08 1,05
HOBEHHast
3Bepo0Ooii ipo- 0,11 | 0,57 0,42 1,16 4,75 0,93
JIBIPSIBIICHHBIN

BeBoa: CozepkaHne celleHa B pPacTUTENBHOM CHIPhE 3HAUUTENBEHO
HIDKE, YeM B MIOYBE.

KommuectBo Zn, Cd u Pb B TpaBax BbIme ero comepxaHus B IOYBeE.
Benunuunsr KBIT Bapsupytor ot 1,1 10 5. Beicokoe conepkaHue 3jeMeH-
TOB-aHTarOHHWCTOB, BO3MOXKHO, OMpEAeseT HU3KOE HAKOIMJICHHE B PacTH-
TEIBHOM CBIPBE CeleHa.

Haunmensimas Benmuuna KBII (ot 0,4 mo 0,6) xapakTepHa A1 MBIIIbS-
Ka ¥ MEJIH, YTO BEPOATHO CBSI3aHO CO CIIOCOOHOCTBHIO KOpHEH 3aJep)KHBaTh
9TH METaJUIBL.

Jluteparypa

1.T'onmyokuna H. A., ITanazsa T. T. Cenen B nutanuu. PacTeHus, xu-
BOTHbIE, yenoBek. — M.: [leuartnsiii ropoa, 2006. — 254 c.

2.I'OCT 24027.0-80 «CsIpbe IeKapCTBEHHOE PACTUTEIBHOEY.
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3.I'OCT 28168-89 « ITouBbl. OTOOP mp0O».

4 IlpenensHo nmomyctuMmble KoHmeHTpanuu (IIJK) xummdgeckux Be-
miecTB B mouBe. [ urnenmyeckue Hopmatusel [ H 2.1.7.2041-06.

5.Tspxenple METaJUTBI B PacTeHHMIX [DIEKTpOHHBIN pecypc]. - Pexxnm
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ONPEJIEJJEHUE MACCOBOM J10JIM MUHEPAJIBHBIX
BEIIECTB B KPYITAX

B nmaHHON cTaTbe paccMaTpUBAIOTCS PE3yNbTaThl UCCIEAOBAaHHUN
KpYH Ha COJep KaHHe MHUHEPAIbHBIX BeIlecTB. [l MpOBEACHUS ONbITa OBI-
JM B3SITHI pHUC NUTH(OBAaHHBIN «YBeNKa» U rpedHeBast kpyna «KpymHas BbI-
roga». Tak Kak 3TH KpyNbl OYCHb OOTaTHl MOJIE3HBIMU BELIECTBAMH, SIBIIS-
IOTCSI TIPOCTO KJIa/1e3bl0 BUTAMMHOB M MUHEpasIoB. ['pedHeBas kpyma - 3TO
YEMITHOH 10 COJICPIKAaHUIO MUHEPAJIBHBIX BEIIECTB — Hoxa, hocdopa, xeme-
3a, M€Y, a TaK)Ke BUTAaMUHOB rpynmsl B, Butamunos PP u E. Puc sBusercs
OCHOBHOH MuIleil BO MHOTHX CTpaHax MHUpPA, OH 00ecreyuBaeT OpraHU3M
OBICTpON SHEpruel, PeryaupyeT MEepPUCTANBTHKY KHIICYHUKA U 3aMeIsieT
npolecc crapeHus. Puc comepkuT Takue MUHepalbl, KaK MarHui, Kajiui,
tdocdop u nuHK.

OO1mmee conep)kaHWe MUHEPAIBHBIX BEIIECTB OMNPEACIIN ITyTeM
C)KMT'aHHs HAaBECKHM MCXOJHOTO MHPOAYKTAa, B PE3yNbTaTe 4Yero OCTAeTCs
30JIBHBIN OCTaTOK. MHHEpanbHbIE BEIECTBA, KOTOPBIE BXOIAT HEMOCPEACT-
BEHHO B COCTAB UCXOJHOTO NPOAYKTA, Ha3bIBAIOT YACTOH 30JI01.

ConepkaHre MHHEPAJIbHBIX BELIECTB B 3€PHE 3J1aKOB KOJIEOJeTcsl B
JIOBOJIHO IMIMPOKHX Mpeenax B 3aBUCHUMOCTH HE TONBKO OT KYJIbTYpHI, HO
U OT copTa, roja ypoxas u reorpaduueckoro gaxropa. ['nmaBHyr 4acTh
MHHEpPAIbHBIX BEIIECTB 3epHa cocraBisier (ochop, Haxoasuiics Kak B
Buzae ¢ocdaToB, Tak U B BUJI€ OPraHMYECKUX COeTUHEHNH. B Oombimom ko-
JIMYECTBE B COCTABE 30JIbl COJIEPIKUTCS TAKKE KaJIUH U MarHum.
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Tabmuma 1
MaccoBasi 10J1s1 30JIbI B HABECKe PHCOBOM M I'PeYHeBOi Kpyn

OmnpenensieMble BETHYHHBI PucoBas kpyna | I'peuneBas kpyma
Macca mycToro mpoKajJeHHOTO 52,5430 23,1605
THTIIS, T
Macca THrIs ¢ HaBECKOM Hcclie- 54,5430 25,1625
JIlyeMOT0 BEIECTBa, T
Macca uccnenyemMoro BemecTBa, T 2 2
Macca Taris ¢ 30JI0M, T 52,5893 23,1969
Macca 30116l 0,0463 0,0364
(MUHEPAIbHBIX BEIIECTB), T
MaccoBasi 10J1s1 307161 B IIEPECUETe 2,3 1,8
Ha cyxoe BeriectBo (P), %

XapakTepHBIM JUTS 3epHa BCEX 3J1aKOB SBIIETCS HU3KOE COAEPIKAHHE
KaJIbIMs. DTO BaXKHO JUIsl OOLIEH OLIEHKH MUTATEIEHOCTH IPOAYKTOB Iepe-
paboTKH 3epHa.

OO6IMMH NOKa3aTesIMU KauecTBa IS BCEX BHIOB KPYIIBI SBISCTCS
LBET, 3aI1aX, BKYC, BIa)KHOCTb.

Tabmnuua 2
OpranojienTuyecKkne MoKa3aTejan

Pesynbrarsl nccnegoBaHui
IToxasarenu
Pucosas xpyna I'peuneBas kpyna
3amax Cna0oBbIpaXeHHBIN Cna0oBbIpaXeHHBIN
I1Ber benblii KopunuHeBslii
Biyc CaoiicTBeHHBI prucoBoil | CBOICTBEHHBIH IPeUHEBOI
Kpyme KpyIie
PasBapuBaemocTh 30 muH 25 MuH
Braaxuocts, % 2,2 1,7

OpraHoyienTHYECKHE XapaKTePUCTUKU TTOKA3aIH, YTO KPYIBl HMEIOT
crierudryeckue uM mokasarenu (tabdm. 1) [1] [2].

BraxHOCTh OIpeAeNIIN ITyTeM YCKOPEHHOTO BhIcymnBaHus. [loka-
3aTenb BIAKHOCTH SBJSAETCA OJHHM M3 TJIaBHEWIIHMX IS OIICHKH KadecTBa
MpoAyKToB nutaHus. KonuyecTBo Biaru B 06beKTe HEOOXOIUMO 3HATH IS
OTIpEJIeTICHUS] €r0 SHEePreTHIeCcKoi IeHHOCTH. YeM OobIie BO/BI B POy K-
T€, TEM MEHBIIIE B HEM NOJE3HBIX CYXHX BELIECTB HA €UHUILY MACCHI.

Bbu10 ycTaHOBIIEHO, UTO COoziepKaHKE BJIarkd B KpyIiax He MpEBbIIIa-
0T IpeeNbHO TOMYCTUMBIX 3HaYeHuH [3].
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B pesynbraTe NpoBeCHHBIX UCCIIEIOBAHNH OBUIO YCTAaHOBJIEHO, YTO
TOJTyYIeHHBIE JAHHBIE COOTBETCTBYIOT OOIIUM HOpMaM moTpebnenws [4].
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