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Aarynnna H.IL
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altunina.07@mail.ru

COBPEMEHHBIN B3IJISI]T
HA CTAPYIO TEXHOJIOTHIO OBYUEHHUA

B cB3M ¢ BBeIEHHEM HOBBIX 00pa30BaTENbHBIX CTaHIAPTOB €IIIE
OONBIIYI0 aKTyaJbHOCTh HPHOOpENa HM3BECTHAs MapagurMa OOYYeHHs O
TOM, YTO B COBPEMCHHOH IIKOJIE JIOJDKHA OBITH CO3/aHa Takas CHCTEMa
oOyueHmst, Kotopas oOecmeumna Obl 00pa3oBaTeNbHBIE IOTPEOHOCTH
Ka)XJOro y4YeHHKa B COOTBETCTBHUH C €T0 CKJIOHHOCTSIMHM, MHTEpECaMu M
MICUXO(H3HOIOTHIECKUMH BO3MOKHOCTSAMH.

JlowkHa BO3pacTH poOjib IIKOJABHOTO YYeOHMKA; OH JI0JKeH
HCIOJHATH POJIb HHTEJUIEKTYAJbHOIO CAMOY4YMTeNs1, o0pa3oBaHHe
J0JIKHO cTaTh camMooOpa3oBanueM. He Hano yuurens yOexnarb B TOM,
YTO 3TO YTBEPIKICHUE MPUOOPETACT elle OoJiee aKTyalbHbIH CMBICI B CBSI3U
C BBIHY)XJCHHBIM YBEJIMYEHHEM JOJIM JAUCTAHIMOHHOTO OOydeHHs B
oOpasoBarenbHO JesrenbHOCTH. HoBble 0OcTOATENBCTBA MMOOYIUIN
BCIIOMHHUTbH I10/13a0BITYI0 MOAYJBHYIO TEXHOJIOTHIO, KOTOpasi Obljla B CBOE
BpeMsl TOMYJSAPHOW i MHOTHX y4HTened. A 3a0plmack OHa, Ha MOHU
B3MUISA, IO TPUYMHE TOTO, YTO OHAa YHAcJeIOBala OOBICHUTEIHHO-
WITIOCTPATHBHBIA CTWIb OOydYeHHMs, COAEp)KaHWE ee MOAYyJeH HOCHIO
PeNpONYKTUBHBIM, HO HE pa3BUBAIOLIMN Xapakrep. Yuurenedl xe
HACTOMUMBO MpPH3BIBAIM K IIEpeBOLy OOy4YeHHs Ha JAEATEIFHOCTHYIO
OCHOBY.

BONBIIMHCTBO MOIYIBHBIX YPOKOB, C KOTOPBIMH IPUXOAMUIOCH
3HaKOMHTBCS, CTPAAal0T OOLIMM CYIIECTBEHHBIM HEIOCTAaTKOM, KOrja
KPUTEPHSIMHA YCBOCHHUS 3HAHWN aBTOPHI CUMTAIN M3BJICYEHHE M3 yueOHUKA,
MMOHVMAaHKE U 3alIOMUHAHHUE yIeOHOW HWHpOpMAITUH.

B mpennaraemoii unTareno paspabOTKE MOMYJIBHOTO ypOKa aBTOP
MoCTapajcs MaKCHMaJbHO  pEaln30BaTh  Pa3BHBAIOIIYI0O  (DYHKIHIO
00y4eHusI, HACKOJBKO 3TO IIO3BOJISET COJCp)KaHHE Y4eOHHKa, C KOTOPBIM
TIPUXOJIUTCS] UMETD JICNIO YYEHHUKaM IIpU paboTe ¢ MOAYJIEM.

Bo3moxxHOCTH ~ MOAYNBHOW  TEXHOJNOTMH  JUIi  JOCTHIKEHUS
Pe3yNbTaToB, 3asBJIeHHBIX B HOBBIX ®I'OC, 1ocTaTovHO BENHKH, T.K. IPH €€
HCTIONB30BaHUH IEHTPAbHOE MECTO B CHCTEME «yUUTENb - YUCHHK»
3aHMMACT yJaIuiica. A y4uTedb OCYIIECTBISIET YIPABICHUE €T0 yICHHUEM,
T.€. MOTUBHUPYET, KOOPANHUPYET, KOHCYIBTUPYET U KOHTponupyeT. B xoze
paboTBl ¢ MOAYJIEM OCYMIECTBIISICTCS JMYHOE WHIMUBHIYaJIbHOE OOIICHHE.
OO0ydeHne MmepeBOIUTCS Ha CYyOBEKTHYIO OCHOBY. B MOmybHOM 00ydeHUH
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NPUMEHSIETCSl CaMOOLIEHKa, KOTopas NpuydaeT peOeHKa OOBEKTUBHO
OLICHMBATh CBOM CIIOCOOHOCTH, pE3yJIbTaThl CBOErO TpyJa. YYEHHUK
MaKCUMaJIbHOE BpeMs paboraer CaMOCTOSTEINIBHO, yUuTCS
eJICHAPABJICHHO. JTO JAaeT BO3MOYKHOCTh OCO3HATH Ce0s B JIESTEILHOCTH,
YY4UT CaMOOpTaHU3allM{, CaMOIUIAHHMPOBAHUIO, CaMOOLIEHKE, II03BOJIIET
KaXJIOMY YYEHUKY BHUIETh YPOBEHb YCBOCHHMs 3HaHUU. Hamnuue monpyneit
Ha TIEYaTHON OCHOBE IMO3BOJISIET YUMUTEII0 MHINBHIYAIN3HPOBATh paboTy C
OTACTHHBIMH yJAIIMHUCS.

HanomHI0 0CHOBHBIE IPUHLIMIIBI TOCTPOECHUS MOy Iell. Moayib - 310
1eneBoil  (YHKIMOHANBHBIA y3€lI, B KOTOPOM OOBECOMHEHBL: yd4eOHOE
CoJIepyKaHNE M TEXHOJIOTHSI OBIAJCHUS M. MOMyJb BEICTYIIAET CPEIACTBOM
MOJIyJIbHOTO 00Y4YEHUs, TaK KaK B HEr0 BXOAUT:

v’ LieNeBOH IJIaH IeHCTBHH,

v’ Gank uH(OpMAIMH,

v METOJMYECKOE PYKOBOJCTBO MO JOCTHKCHUIO LIEIIEH.

UroObl mepeiiTH K MOAYIbHOMY OOYYEHHIO, HY)KHA IIOATOTOBKA:
pa3pabaTbiBaeTCs ~ MOJyJbHas  IporpaMma, KOTOpas  COCTOMT U3
KOMIUIEKCHOM  IMIAKTUYECKOW [EeNMM W COBOKYITHOCTH  MOJIYJICH,
o0ecreunBaOMMX JOCTHKEHHE JTOH [enu. YUYHTelnb CTPYKTypUpyeT
yueOHOe coJep)KaHHue B OIpeAeNIeHHbIe OJOKH, Tocie 4ero (GopmMupyercs
KOMILUICKCHas AunakTudeckas neib - K/L[. OHa umeeT 2 ypoBHs: ypOBEHB
YCBOEGHMSI Y4e0HOT0 COJep:KaHWs YYEHHNKOM M OpHEHTAllMsi Ha €ro
npuMeHeHue B KoHKpeTHbIX cutyarusax (KC). 3arem n3 KL Beinensercs
uHTerpupytomas nuaakrudeckas ueins (M/L) u dopmupyrorcs momynu.
Kaxnmas WALl nenutcst Ha wacTHble augakTuyeckue nenu (Y/L[) u Ha mx
OCHOBE BBIJISSIIOTCS  ydeOHbIe dieMeHTH  (YD). Kaxnoir Y11
COOTBETCTBYET OJIMH Y.

Monyab: Odnapyscenue MaZHUMHO20 NONA RO €20 OETICHIEUIO HA
INEKMPUYECKULL HOK

Yo - (koMILIeKcHas quaakTuyeckas ueiab - KL

1. B npouecce yueOHoi padoThI BbI 10/1KHBI 3HATH:

v' uro wmaruutHOe mode (MII) MOXHO OCHAPYKUTh HE TOJBKO C
MOMOIIIBI0 MAarHUTHOM CTPEJIKH, HO 1 C TIOMOIIBIO MIPOBOJHUKA C TOKOM (MM
JBIDKYIIUXCS 3aPSDKCHHBIX YaCTHII);

v' npu kakux yciousx MII Oyner aeiicTBoBaTh Ha NPOBOIHHMK MM
KOT/1a JIefiCTBYIOIIAs Ha TIPOBOJJHUK CHJIa OyJIeT paBHa HYIIIO;

v Kak MOXHO co31aTh 5T ycnosus B KC (Ha ombite);

v METOl UCCIEN0BAHUS HAIPABJIEHUs CHJIbI, AEHCTBYIOMIEN CO CTOPOHBI
MIT Ha IPOBOJTHUK C TOKOM — CHJIBI AMIIEpa;

v IpaBWJIO ONpENEsIEHUs. HanpaBjeHUs JAEHCTBYIONIEN Ha NPOBOIHUK
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(vM Ha 3apsHKEHHYIO YaCTHILY) CHIIBI — IIPABUIIO JIEBOW PYKH;
2. B nponecce y4e0HOil paGoThI BbI JOJIZKHBI HAYYHThCS:

v/ pacno3HaBaTh CHTyalld, B KOTOpsIX MII MOXeT aeiicTBOBaTh Ha
IIPOBOJIHHK C TOKOM,;

v/ co3maBarh yCIOBUs JUIs BOcmpousBeneHus nedictBus MII  Ha
IIPOBOJIHUK C TOKOM,;

v/ [OJIb30BAThCS TIPABUIIOM JIEBOM PYKHU ISl ONIPECICHUS:

- HAIIPaBJICHHUS CHIIBI AMIIEpa;

- HATIPaBJICHUS TOKA B IPOBOJIHUKE;

- HAIPaBJICHUS MArHUTHBIX JIMHUM;

- 3HaKa 3apsJia IBIKYILEHCS YaCTULBL

Y31: Heas (UAL1): BIABHTH ¢ NOMOIIBIO ONBITA YCJAOBHMSA JeHCTBUS
MII Ha NpPOBOAHMK C TOKOM.

3aganusa:

1. Ilpoumtaiite B §36 yueOHuHKa (c.152-153) u wu3yunTe MO PHUCYHKY
101omucanue SKCIEPUMEHTANBHON YCTaHOBKH, C IOMOIIBI0 KOTOPOH MOXHO
yOeauTscs B 1eHICTBUM MarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

2. 3aKOHYHUTE CIIeIyIOLINeE MIPEIIOKCHUS:

1) MccnenyeMslii MpOBOIHIK HAa PUCYHKE O0O3HAYEH. . .

2) YToOBI B MPOBOAHUKE CO3JATh MIEKTPUIECKUH TOK, €r0 COSAUHIIIN. . .

3) MarauTtHOe T0JIe B yCTaHOBKE CO3/1aHO (Uem?)...

4) B MaruuTHoE 110JIe MOMEIICHA YacTh IIPOBOJHHUKA, 0003HAYEHHAS ...

5) Yrobpl wuccnemyemas 9acThb IPOBOJHHMKA HMeNla  BO3MOXKHOCTB
TOPU30HTAJIBHO OTKIIOHSTHCS,. . .

6) ITo oTHOIIEHNIO K MArHUTHBIM JINHUSM TIPOBOHUK PACTIOJIONKEH ...

3. 3akoHuuTe (OPMYIHPOBKY BHIBOJIA:

UroObl NMpPOBOJHUK JBHUrajcs B MarHUTHOM II0JIe, HEOOXOAMMO HaJIN4Yue
CIeYIOIIUX YCIOBUM:

1) Hanmume ...

2) Haju4ue ...;

3) ...

V32: Heas (UAL2): OnpeneJuTh MeTOA MCCIeI0BAHUS HANPaBJIEHUsI
CIJIbI AMIiepa u cOpMYJIMPOBATH MPABUJIO ONPeAeIeHIs] HATPABJICHUS
CHJIbI AMNepa (IpaBHJIO JIeBOH PYKH).

3agmannsa:

5. Ilpouwnraiite B yueOnuke (§36, c.154a63aupt 1-3) n usyunte no puc. 102
OIIMCaHUE OIIBITA 0 UCCIICAOBAHUIO HATIPABJICHUS CHIIBI AMIIepa.

6. Chopmynupyiite BEIBOA:

Hanpasnenue cunbl Amnepa (cuibl aevictBuss MII Ha MPOBOAHUK C TOKOM)
3aBUCHT OT: 1) ...;2) ....

7. Tlpoumraiite Ha c.154 §36 m mo puc. 103 w ycraHoBUTE, Kakoe
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0OHapy)KMBAaeTCsl COOTBETCTBHE MEXAY HANpaBICHUSIMH CHIBI AMIiepa,
JIMHUHM MarHUTHOTO IOJIsI, TOKA B IPOBOJIHKKE U SJIEMEHTAMHU JIEBOI PYKH.
8. 3anummTe 3TO COOTBETCTBUE B BHJIE NIPABUJIA B TETPAb:
JleBas pyka pacrnonaraercs Tak, 4To:
1) TMHUY MarHUTHOTO MOJIA - ...
2) HanpaBlieHHE TOKA B IPOBOJHUKE -...
3) HampaBIiieHHE CHITBI AMIIepa - ...
9. BcromHHUTE, YTO Ha3bIBAIOT BJICKTPHUECKMM TOKOM M 9YTO IPHHATO 3a
HalpaBJeHHUE dIEKTprIecKkoro Toka. [IpoBepsre cebs, mpountaB 06 3TOM Ha
c.154 yueOnuka (§36). M3yunre puc.104 a) - B) U BBIIBUTE MPABHUIIO JICBOH
PYKH UL OTIpEZCICHUsS] HAIPABICHUS CHJIbI, ACHCTBYIONIIEH Ha OTIEIBHYIO
JBIDKYIIYIOCS 3apspkeHHyro dactuiry B MIT — cunst Jlopenna.
10. 3anummTe B TETpaab YKa3aHHOE IPaBUIOM COOTBETCTBUE:
JleBas pyka pacrnonaraercs Tak, 4To:

1) TMHUM MarHUTHOTO MOJIA - ...

2) 4eThIpe BBITSHYTHIX MAJbIIA - ...

3) Hanpasnenue cuisl JlopeHna - ...

¥33: Heas (UAL3): Hayuntnhesi pacno3HaBath B KC yciaoBusi, npu
KoTOpbiX MII neficTBYeT Ha NPOBOJHUK C TOKOM.

3aganus:
11. B xakux m3 caenyromux KC Ha npoBomHuK Oyzer neiicrBoBate MIIT?
OTBeTHI BCTaBBTE B TA0MIY (HA JIMICTE CAMOKOHTPOJIA):

++++ |+ + + + .
+ + + + ++++. N S S
+ + + + N
+ + + + ++++. . S N
1 2 3 4 5 6
Puc. 1

12. Kakoe w3 YCJIOBUH [UIs [BHIXKCHHS TPOBOJHHMKA OTCYTCTBYET B
npuBeaeHHbIX Bblle KC? OTBeThl 3anummure B TabmuIly (Ha JHUCTE
CaMOKOHTPOJIST).

¥9s: Hear (UYAs): Hayuurbes onpenesisitb HanpaBJieHHE CHJIbI
Amnepa, HAMpaBJIeHUs] TOKAa B NMPOBOJHUKE, MATHUTHBIX JIMHHUH, 3HAKA
3apsKeHHOH YacTHIbI M0 MPABUJTY JIEBOM PYKH.

3agmannsa:
13. N3006pa3ure cTpesikoii HalpaBiIeHHe CUIIbI AMIIEpa B IPUBEICHHBIX Ha
puc. 1 KC. Pe3ynbrarsl 3anecure B TaOnuIy (Ha JUCTE CAMOKOHTPOJIN):

15




14. B xaxnoit u3 cnenyromux KC (puc. 2) ykaxuTe cioBamu (BIIPaBo,
BJIEBO, T HAC, K HaM) HaIIpaBJICHUE TOKA B IPOBOJHUKE. Pe3ynbTaThl 3aHECUTE
B Ta0aMIy (Ha JHCTE CAMOKOHTPOJIS).

++ + +
L~ JiLs [|Ls | ¢ o

| N | o+ o+ o+
Q= <O
L

():;m—ﬂ

=0
I — 1.,..,+, @® @

1 2 3 4 5 6

Puc.2

YI5: Heab (UALS): BoinosHUTE KOHTPOJILHOE 3a/1aHHE.

3aganue:

15. B mpuBenennpix Hmke KC (puc. 3) ykaxkure OyKBEHHBIH HOMeEp
NPaBUJILHOTO HAmpaBJeHUs cuiibl AMiiepa. Pe3ysbraTel 3aHecuTe B TaOIHIly
(Ha TMCTE CAMOKOHTPOJIS).

Bapuanm 1. Bapuanm 2.
Joo| |4 4] |@0].
1 2 3 4 1 2 3 4

OTtBeTHI: A: BHI/I3ﬂ b: BBerﬂ; B:xunav @ T:orHac+;

V26: eas (UALS): Pe3lome (caMOKOHTpPOJb): A  Temepsb
CaMOCTOAITE/IbHO OLlEHUTEe, JOCTUIIHN Ju Bbl nean. Ij1s 3T0oro Bepuurech
K Hayajgy MOAYJsA M MNpPoOuYTHTe, Kakue mnepex Bamm crosuim wesm.
Hoacuuraiite o0lee KOJIMYeCTBO HAOPaHHBIX BaMM 0aJl10B, OLEHHUB
KaXKIblii MPpaBUJILHBINA 0TBeT B 1 6ajJ1. 3anoJHUTe Ta0JUILy KOHTPOJIS.

JIucr camokonTposs Ne 1 (Y9 1-10)
3ananue 2.
1) Uccnenyemblii IpOBOJAHUK HA pUCYHKE 0003HaueH...ABC/]
2) YtoOBl B NPOBOAHUKE CO3JaTh 3JIEKTPUUECKUH TOK, €r0 COCIUHIIIH ...C
UCTOYHUKOM MOKA Yepe3 peocmam u Koy
3) MarHuTHoOe 11oJie B YCTaHOBKE CO3/1aHO ... HOCTNOAHHbIM MACHUTNOM
4) B MaruuTHoe 1oJie MOMeEIeHa YacTh IPOBOIHKKA, 0003Ha4YeHHas ... BC
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5) YroOsr

Kxaueneul

uccienyemass 4acTb

MMpOBOJHWKA HMCJa
TOPHU3OHTAJIBHO OTKJIIOHATBHCHA, TPOBOAHUK ...nooseulen Ha KproudKax 6 suoe

BO3MOXHOCTH

6) Ilo oOTHOWICHWIO K MATHUTHBIM JIMHHSM TPOBOJHUK PACIOJIOKEH
.. .NEPREHOUKYISPHO

AHanornyuo 1o 3agagusm 4 — 1-.
JIuer caMoKkoOHTpoIs Ne 2

3aganmue 11.
1 2 3 4 5 6
oa Hem Hem oa Hem Hem
AHanorn4yo 1o 3azasusam 12 — 14.
Jluer camokoHTposs Ne 3
3ananme 15. (Tabnuia ¢ oTBeTaMHu)
Tabania KOHTPOJIs 3HAHUI
Damunus:
BxogHo#t koHTposs (YO 1,2)

Ne 3an-s1 u 2 4 6 8 10 Cymma
(max GaioB) | (6) 3) (2) (3) (3) (17)
Bamu 6aiist

Texymuii KoHTposb (YO 3,4)

Ne 3ag-g n 11 12 13 14 Cymma
(max GaioB) | (6) (6) (6) (6) (24)
Bamm 6aimist

WroroBsiii KoHTposb (Y3 5)

Ne zan-s1 n 15 (4) Cymma (4)

(Max 6aoB)
Bamu Oanisl

Peanuzanus npeacTtaBieHHOW MOAYJIBHOM NPOrpaMMbl U3Y4YEHMS

OHHOﬁ n3 TEM Kypca IIKOJIbHOM (1)I/IBI/IKI/I BIIOJIHE MOXET CII0OCOOCTBOBATH

(hopmupoBaHUIO

Ba)>XHBIX

YHUBEPCAJIbHBIX

Y4eOHBIX

eNCcTBHUI

IMO3HABATCIBHOI'0 XapaKTepa, KOTOPLIC CBA3aHHbBI C METOAAMHU IO3HABAHUSA
U crrocobamu MPUMEHCHUA 3HAHHH B KOHKPETHBIX CUTYyallUsX.

Jlureparypa

1. Tpersskos [1.U., CennoBckuii 1.b. TexHonorns MogynbsHOTO
o0ydenus B mkoie. — M.: «HoBas mkomnay, 1997.
2. ®wusuka. 9 ki.: yueouuk /A.B.Iepoimkun, E.M.I'yrHuK. — M.
Hpoda, 2018. —319c.
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Acaena B.B., Bponnuxosa J.I1.
b® baml'V, r. bupck, Pb
bponnuxosa D.11., k.n.n., doyenm
asaeva.vv@mail.ru

JTUOOEPEHIUALMS OBYUYEHUS KAK CPEJCTBO
®OPMUPOBAHNS NO3HABATEJIBHBIX YHUBEPCAJIbHBIX
YUYEBHbBIX JENCTBUIl

KimroueBoit nenbro 00ydeHHs B COOTBETCTBHU C HOBBIM (heIepaibHBIM
TOCYyJapCTBCHHBIM 00pa30BaTeIbHBIM CTAaHJAPTOM OOIIEro oOpa3oBaHUs
(®I'oC 0O00) sBHsieTcs pacio3HaBaHUE CITIOCOOHOCTEH KaXKOT0 YICHHUKA U
IOMOIIF B WX pa3BUTHH, peaM3alisl WHIUBHIYaTbHOTO MOIXO0Ja,
ajanTtanyd K KOJUICKTUBHOMY TpyAy, BOCIIMTAHUE CHOCO6HOCTI/I MIPpUHUMATb
NIOCJICJICTBUS CBOUX PELICHUM.

Opranuzanus ¥ peanusalys npouecca oOydeHHs B IIKOJIE JTOJDKHBI
OBITh TaKUMH, YTOOBI OOYYArOIIUIICS 3a TEPHOJ OOYyUCHHUS B IIKOJC HE
TOJILKO OBJajeN OOJbIIMM KOJMYECTBOM HH(GOPMALMM, HO M HAYYWJICS
CaMOCTOATCIIBHO I[O6I)IB8.TI) 3HaHUA W NPUMCHATH HUX B HOBOMH CUTyaluu.
Kpome 3Toro0, 00y4aromuiicst JOJDKeH MPHOOPECTH HABBIKU HCCIICIOBAHUS
MIpeesIOB MPUMEHUMOCTH HOBBIX 3HAHUH, MPeoOpa30BaHUIO, PACIINPEHUIO
1 JIOTIOTHEHUIO WX, TOUCKY HOBBIX CBSA3EH MEKIY HAMHU.

OTMeUeHHBIE  yMEHUS W HABBIKM  BBIPA0ATHIBAIOTCA  NIPHU
(hOpMHUPOBAHUY TTO3HABATEIBHBIX YHUBEPCAIBHBIX YUCOHBIX NEHCTBHMU, TO
ecTh Ipu (HOPMHPOBAHHUHU CIIOCOOOB TO3HAHUS OKPYXKAIOLIEro MHUDA,
CaMOCTOSATEJIFHOTO TTOMCKA ITYTH PEIIeHNH BO3ZHUKIIEH MPOoOIEeMbl, a TaKkke
crocoOHOCTH K 00paboTke,  CHCTEMAaTW3alud,  OOOOINECHHIO U
HCIIOJIb30BAHHIO IIPHOOPETEHHOW NH(OPMALHH.

Oco0yr0 cOIUaNbHYI0O M TEJarorMYecKyl0 BaKHOCTh OOpeTaeT
BHeIpeHHe B  o0IeoOpa3oBaTeNbHBId  TporiecC  (GopM  aKTUBHOTO
maddepennupoBanHoro odyuenus. AuddepenHumanms obydeHuss - 310
opraHmzanys ~ y4eOHOro mpomecca, TpH  KOTOPOH  YYUTHIBAIOTCS
WHJIMBHyaJIbHO-TUIIOJIOTHYECKHE OCOOEHHOCTH JIMYHOCTH (CIIOCOOHOCTH
o0mue " crielMalbHEIE, YPOBEHb pasBuTHS, MHTEPECHI,
NCUXO(HU3HOJIOTHYECKAE  CBOWCTBA  HEPBHOM  CHCTEMBI W T.I.),
XapaKTepu3yeTcs CO3JaHUEeM TPYNIl YYaIlluXcsi, B KOTOPBIX COZAEp)KaHue
00pa3zoBaHusi, METO/Ibl OOYUYEHHUS, OPraHU3AIMOHHbBIE (POPMBI PA3ITUYAOTCS.
[1]

Opranuzanuio AU QPepeHIUPOBAHHOTO O0YUEHUS YYalIuXcs MOXKHO
pa30UTh Ha HECKOJIBKO JTArOB:

1. V3yyeHwme WHIUBHAYaTbHBIX OCOOCHHOCTEH ydamuxcsi — |
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(hu3nUecKux (3I0POBbHs), U ICUXOJOTHYCCKUX, U JIMYHOCTHBIX, B TOM YHUCIIC
0COOCHHOCTEH MBICITUTEILHON JCATEIEHOCTH.

2. Beiienenue OTIeNbHBIX TPYII YYAIIUXCS, OTIIAYAFOIIUXCS:

- pa3IUYHBIM YPOBHEM YCBOCHHS MaTepualia Ha JaHHBI MOMEHT;
- YpOBHEM pabOTOCIOCOOHOCTH M TEMIIOM PabOTHI;

- 0COOCHHOCTSIMH BOCIIPHSTHS, IIAMSTH, MBIIUICHHS,

- YpPaBHOBEMICHHOCTHIO MPOIECCOB BO3OYKICHUS M TOPMOKCHUSI.

[IpakTrdyecku B KaKIOM Kiacce BCeX 00yJaroIIuXcs MOKHO pa3OHTh
Ha TaKye TPYIIIIHL:

1 rpymnma — getH, TpeOyIomue MOCTOSHHON TOTIOTHATEIFHON TTOMOIITH.

2 rpymma — AeTH, CHOCOOHBIE CTIPABUTHCS CAMOCTOSTEIBHO.

3 rpynma — IeTH, ClIoCOOHbIE CIPABISITHCS C MaTEPUAIOM 38 KOPOTKHIT CPOK
C BBICOKMM Ka4€CTBOM U OKa3bIBaTh TOMOIIb APYTHM.

3. CocraBnenne wimi mnoadop nuddepeHIMpOBaHHBIX —3aaHU,
BKIIIOYAIONIUX pa3IMYHbIe OPUEMBI, KOTOPHIC IMOMOTAIOT yYalllUuMCS
CaMOCTOSATENILHO CHPABUTHCS C 33JaHUEM, WIH CBS3aHHBIX C YBEIHYCHUEM
00BEMa U CII0KHOCTH 3aJaHUS.

4. [TocTOSTHHBIA KOHTPOJIb U aHATTU3 PE3YIILTATOB Pa0OTHl yUaIIuXCs, B
COOTBETCTBHH C KOTOPBIMH W3MEHseTCs XapakTep anu((epeHIIUpOBAHHBIX
3aJaHuH.

Oco00 mogyepkHEM, 4TO He 00s3aTEIHO BBOIUTH AU(D(HEpeHITHAIHIO
Ha BCEX 3Tamax ypoka. ITo MOTpedyeT OONBIIOH Mo 00heMy MOATOTOBKH K
YPOKYy M He Bceraa mgaer HeoOxomumbiii 3ddekr. [lemaror ompexpenser,
HykHa 1 JuddepeHunpoBanHas pabora, B 3aBUCUMOCTH OT THUIIa YpOKa,
0COOEHHOCTE ero Co/IepIKaHusl, KOHKPETHBIX 3a/lau KaKA0To dTana ypoka.

JuddepeHunpoBaHHbIii OAXO0Z, 3aHUMAET MIPOMEKYTOYHOE
MOJIOXKCHUE MEXIy (POHTAIBHOH pPabOTOW CO BCEM KOJUICKTHBOM U
WHANBUAYQJIBHOW paboTOW ¢ KaxIsIM pebEHkoMm. JlaHHBIH MHOAXOX B
00y4YeHHH JaeT BO3MOXKHOCTH BBITIOJHSTH 33aJaHHs U ObITh aKTHBHBIMH Ha
YpOKE JaxKe «CIA0BIM» OOYYarOLIHMCS. 3T0 B WTOre MO3BOJSIET
(hopMuUpOBaTh MMO3HABATEIBHBIC YHUBEPCAILHBIC YUCOHBIC NEHCTBHA Y
Ka)XJIOro 00yJaromerocs Kiacca.

Jlureparypa
1. Cenesxko I'.K. DHruknonenuss o6pa3oBaTeNnbHBIX TEXHOIOTHIL: B 2
1. T. 1. M.: HUM mxoneHBIX TexHomorui, 2006. - 816¢.
2. QenepajbHble TOCYAApPCTBEHHBIE 00pa30BaTeNbHbIE CTaHIAPTHI
cpenHero (MmoyiHoTo) 0obmiero obpazoBanus. - M.: IIpocserienue,
2013. - 63c.
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Axmepos P.P., Beases I1.JL.
b® bawl'V, r. bupck, Pb
bensieg I[1.JI. — k.¢h.-m.h.
Ravil.akhmerov@inbox.ru

OB30P PA3JIMYHBIX CUCTEM ABTOMATU3NPOBAHHOI'O
MPOEKTUPOBAHUSA /1151 BU3YAJIM3ALIMM MOBEPXHOCTEM

osepxroctn [1], [2], WCHONB3YIOTCS B PA3MUYHBIX O0OJACTAX
KHU3HEICATEIHHOCTH YeJIOBeKa. BBIOOp CTOMUT KaKylo M3 MHOTOYHCIICHHBIX
mporpamMM BBIOpaTh. B Hacrosmiee Bpems CymiecTByeT Oonblnoe oOmmme
MIPOTPaMMHBIX CPEACTB BH3yalu3auuu ImosepxHocteil. IlompoOyem B HHX
pa3o0patbCs pu MOMOIIH 0030pa MPUIIOKEHHUH.

[lepeuncnyM OCHOBHBIE, 4YacTO HCIOJIb3yeMbIE IPOTrPaMMHBIC
cpeactBa. OHM ToOApa3fensioTCs 1O LeIsIM, 3amadyam U chepam
IIpUMEHEHHUA JTHUX cpelacTB. Takue mporpammbel kak «Kommac 3Dy,
«Autodesk Astrix», «Houdini Apprentice» u ap. KOTOpbIe HalpaBICHBI Ha
MAIIMHOCTPOCHHUE U SBIIIOTCS NMPO(PECCUOHATIBHBIMU U HE MOAXOAAT HaM
JUIsl 00yUYeHUs M BU3YyalIU3alliy IOBEPXHOCTEH.

Hanee cymecTByeT Tak Ha3blBaeMble OHJAWH TpaduyuecKue
KaJbKYJISITOPBI, KOTOPBIE HAXOJATCSA B OECIUIAaTHOM JOCTYIIC M HE TpeOyeT
OOJIBIINX 3aTpaT, 32 UCKIIOYEHHEM IUIATHI 332 HHTepHET. Taknue nporpamMMel
kak «Mathwayy, «Desmos», «Math3d» u npoune sSBISIOT COO0¥ MO CyTH
«GeoGebray.

W3 nporpamM, TpeOyIOIMX YCTAaHOBKY Ha KOMIIBIOTED Mbl BBIOpain
3D Grapher 3a e€ npocrorty, GecIuIaTHOCTE U Majibliit 00beM (460k6). Takum
00pa3oM Bce CpaBHEHHE CBOJAMTCS K BBIOOPY MEXIy OHJaWH U oduaiiH
CAIIP Ha npumepe ABYX UX IpeACTaBUTEIICH.

Ham HeoOXoauMmbl mOporpamMMbl Uit OOy4eHHs W Pa3BUTHSA
MPOCTPAaHCTBEHHOTO MbIlUIeHH. OnpegeniM Mo KakuM KpUTepusiMm OyIayT
OLIEHMBAThCS TNporpamMMmbl. B OoJbIIMHCTBE CilydyaeB OT HUX Tpedyercs
JWIIb  HAaDIAJHOCTh, JIOCTYMHOCTH M yJOOCTBO NpPUMEHEHHUs, H
CJIeI0BATEIILHO, X MBI OyJIeM OIlEHUBATh.

Hauynem ¢ «GeoGebra» (Cwm. puc.l). [nst moctpoeHHs: BO3bMEM

x = 5eos(u) coslv),
NOBEPXHOCTh ceponna 5: 4 ¥ = 5 coslu) sinly),
z = 4sinfu)

C camoro Havama MblI CTalKHBaeMcsi € TpyAHOCTbio, «GeoGebray
HMMEEeT He CTaHJApTHBIM BBOJ| JIaHHBIX, a Takke TpeOyeT, 4ToObl mapamerp
BCeT/1a MMeJI TpaHulbl. B MoeM citydae 3armuch ypaBHEHUH BBITIISIUT TaK:

S: Surface (5 cos(u), cos(v), 5cos(u)sib(v), 4sin(u), u, -10, 10, v, -10, 10).

osuszm
Eepel
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[onmydeHHyr0 MOJENb MOKHO Bpamiath M NPUOIMKATH, TaK Ke 3a
KaIpOM MBI IOCTPOMJIN 1TapaboJIon 1, 32 CUET CETKU M TeHEH pa3IMYuMBbl BCe
BBIITYKJIOCTH W BOTHYTOCTH, OJHAKO HE XBaTaeT I[BETOBOW MAJUTPBI IS
OoJiee CHIIBHOTO KOHTpAcTa, 03BYYEHHOE BBIIIE MO3BOJISIET CAENATh BBIBOA
YTO HaIJISAHOCTH y1000BapUMasl.

Paborats B «GeoGebra» BecbMa ymoOHO, CTOMT BBIIEIHTH YTO
MPOIIAIOTCS HeOOIBINE Orpexu BBoAa HH(popmanuu. [locTymHOCTh BecbMa
BBICOKas, EIWHCTBEHHOE OTPaHHYCHHE — 3TO HEOOXOAWMOCTb CETH
UHTEepHET. TakuM 00pa3oM, OHJAIH TpapuUecKHil KalIbKyJIsATop oOlamaeT
y1000BapuMOM HArMSAHOCTBIO, XOPOMIEH JOCTYIHOCTBIO M YIOOCTBOM
MPUMEHCHHS.

[Mepexomum k mpunokenuto «3D Grapher» (cm. Puc.2).

B ornuuumu oT npenablnylied NporpaMmbl Uil Ka)JAOIO HOBOTO
JielicTBHsl TpeOyercst cBosi onepauusi. MHTepdelic MHTYUTHBHO MOHSTHBIN,
BCE KHOIIKH ITOJIMCaHbI U B LIEJIOM YAOOCTBO M JOCTYITHOCTh IPUEMIIEMOE.

HarnsgHocTs aHamorMyHo mpenplaylieMy OpuiIokKeHuto. Mopenb
OJJHOTOHHAaA, HO 6.]'[31"0[[31)51 CCTKC U TCHAM I/I3I‘I/I6BI YUTACMbI U ITO3BOJIAIOT
MOHSATB OOIIYIO CTPYKTYPY.

IoxgBonst wWTOrM MOXHO caenatb BbIBOA, urto «GeoGebray
1esecooOpasHeil MCIob30BaTh, KOTJAa CTOMT 3a/la4a B KOPOTKHE CPOKH
BU3yaIM3UPOBATh Majloe€ KOJIMYECTBO IIOBEPXHOCTEH WIIM KpHBBIX. B
npotuBoBec eit «3D Grapher» mydie crpaBisieTcs NpH HEOOXOIHUMOCTH
BU3yaJU3aI[K OONBIIOT0 YHCIa TIOBEPXHOCTEH.

Puc.1 Puc.2

Jlureparypa
1. Aranacsu JI. C., baseuteB B. T. 'eometpus. Yue6. [Tocobue mms
ctyneHToB (uz.-mMat. @ak. [lex. ua-toB. B 2 4. Y. 2. — M.: [IpocBenienue,
1987.-352 c.: ui
2. Karam B. ®. OcHOBBHI TeOopUH NOBEPXHOCTEH B TEH30PHOM
uznoxkenuu. Y. 1. Ammapat uccienoanusi. OOIIHUE OCHOBaHUS TECOPHH U
BHYTpeHHss reomerpust noBepxHocTu. [UTTII, 1947. -512 c.: un.
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IMPAKTUYECKOE IPUMEHEHHUE TEOPUHU I'PYIIII

Hageproe, kaxaplii Korga-HUOYAb 3aJaBajics BOIIPOCOM, 3a4eM MHE
M3y4YaTh Ty WIH MHYIO TUCIHIUINHY. B maHHOW cTaThe MpejacTaBieHa OJHA
13 TOIBITOK OTBETa Ha BOMIPOC ITOH cepur «3adeM MHE HY)XHO H3Yyd4aTh
TeopHIo Tpymmn?». B kauecTBe 0TBeTa MOKAa3aHO MPUMEHEHUE TEOPUH TPYIITT
3a TpeieNlaMy CaMOH alTeOpHI.

1. Ilpumenenue ¢ obuonozuu.

OHUM W3 BOKHEHUIIHMX MOHITHI OUOJIOTHH SBJISICTCS CHMMETPUYHOCTD.
CuMMeTpHsI-aHATOMHYECKOE OMUCcaHne (GOPMBI Tejla WIA FEOMETPUIECKOTO
PUCYHKA PACTCHHS WM KUBOTHOTO. [IposiBiseTcsl Mpekae BCEro B BHUJE
TOrO WIM WHOTO 3aKOHOMepHOTo ToBTOpeHus [l]. Panee ctemeHb
CUMMETPUYHOCTH WM ACHMMETPUYHOCTH OMNPEICISLIN SMITHPUICCKUM
myteMm, Ha ra3. C pa3BUTHEM TEXHOJIOTHIl M BHEAPCHUU TEOPHU TPYII B
OIMCAHUHM OHOJIOTMYECKHUX OOBEKTOB OILIEHKA HAYMHAET CTAHOBHUTHCS BCE
0oJiee TOUHOM.

Cytb MeToma HaxOXICHWS CHMMETPHIHOCTH OHOOOBEKTa C
MIPUMEHEHUEM TEOPUH TPYIII 3aKII0YAeTCs B PACCTABICHHH BOOOPaKaeMbIX
TOYEK IO TepuMeTpy (deM Ooiblle MoMOoOHBIX TOYEK, TeM Ooliee TOYEH
pe3yabTaT) W CO3MAHMK IPEANOIAraeMbIX OCel CHMMETPUHU (aHAJIOTHYHO,
Kak u ¢ Touykamwu). Jlamee 3amaya CBOAMTCS K CO3MAHHIO TPYIIBI BCEX
CaMOCOBMEIIICHHI 0MO000BEKTa.

2. Ilpumenenue 6 Kpucmannozpaguu.

[{eHHOCTh TEOPHH TPYII IS KPUCTAIOrpadUH 3aKIF0YacTCs B TOM,
YTO OHAa JaeT BO3MOXKHOCTH 00j€e JETaJbHO IPOAHATH3UPOBATH
KOMOWHAIIMIO 3JICMEHTOB CHMMETPHH, YTO MMEET OTPOMHBIA CMBICT TPH
aHanmu3e (HPU3MYECKUX CBOWCTB KpHUCTaia. Tak e He CTOMT 3a0bIBaTh 00
OTHOCHTEJIEHOW MPOCTOTE TEOPETHKO-TPYIIIOBOTO MOJX0/a IO CPABHEHUIO
C HUCHOJB30BAaHUEM TEH30PHOTO aHa HM3a Ui HaXOXJICHUS HEHYJIEBBIX
KOMIOHEHT TeH3opa. s mpuMepa, 4YHCIO (OTOYIPYTHX KOHCTAHT
KyOMYEeCKOTO KpHCTaJlla BIEPBBIC OBUIO HAWICHO TCH30PHBIMH METOIAMH,
OJHaKO TIPH 3TOM B BBIBOJE ObLIa cHelaHa OmuOKa, KoTopas Oblia
HCIIpaBJICHA 4Yepe3 HECKOJBKO JIET C IMOMOIIBI0 TEOPETHUKO-TPYIIIIOBOTO
MeToma. ITOT METOJl TeM IOJIe3Hee, YeM CJIoXKHee (PU3MIecKkoe CBOMCTBO
[2]. AnrebGpa anreOpawueckwx CTPYKTYyp BechbMa yIOOHA TIpH aHAIINA3E
aKyCTHUECKHX W ONTHYECKHX KOJIeOaHWH, YTO JaeT BO3MOXHOCTH
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MPOCYHUTATh KOJIWYECTBO JIMHUI B CIIEKTPE MH(PPAKPACHOTO MOTJIOMICHHS H
KOMOHMHAIIMOHHOTO PacCestHUS [UIsl KpUCTAIlIa C N3BECTHONH CUMMETpPHUEH.

3. Ilpumenenue 6 xumuu.

B xumnueckoi nurepatype yacto ynomunaercs a¢ ekt SHa-Temrepa
- «CaMOIIPOU3BOJBHOE  HCKQ)KEHHE TIEOMETPUU  BBICOKOMAapOYHBIX
HEJIMHEIHBIX MOJIEKYJ M HOHOB C BBIPOXICHHBIM OCHOBHBIM 3JICKTPOHHBIM
cocrossauemM» [2]. OH WrpaeT OOCTATOYHO BaXXHYIO PONb, T.K. NAHHEIC
pacdeTsl HCHONB3YIOTCS [UIs CTAOMIN3AIMN PaIUKaIIOB.

4. IIpumenenue 6 ghusuxe.

Kak yxe HammcaHO BBIIIE, TEOpUS TPYNII IIO3BOJSIET HAaXOIHUTh
KoneGaHus M cuMMeTpuio. Kpome Toro, Teopust Tpymi AaeT BO3MOXKHOCTD
JienaTh 3aKII0UCHHS O TIOBEACHUU CUCTEMBI IIPU HapyIIeHUH CUMMeTpuu. B
MPAaKTUYeCKOM M TEOPETHUECKOM IUIaHE TaKue NpeAcKa3aHus HMEIOT
Ba)XHOE 3HAUCHHE IMIPU HUCCIEAOBAaHMM CHEKTPOB M3nydeHHs [2].
CuMMeTpHsI CHCTEMBI MOXKET OBITh H3MEHEHA 32 CYET HAJ0)KEHHSI BHEIIIHETO
JIEKTPUYECKOT0 MJIM MAarHUTHOTO MOJIs, MM MEXaHUYEeCKHX CHII. MeTonoM
TPYII MOXHO NPOTHO3UPOBATh paclieNyIeHNe JNHUN CIIEKTpa U3TyYeHHUS.

5. Hpumenenue ¢ kpunmozpaguu.

AnreOpa Trpynm Hamia [MIMpoyaiinee TNpUMEHEHHE B 3alluTe
nHopmanuu. MOXHO cKa3aTb, YTO TEOpUS TPYHN OJWMH M3 CTOJIIOB
coBpeMeHHOH kpunrorpaduu. Kazamoce Obl, TA€ anredpandeckue
CTPYKTYpbl M TrAe MHU(pPOBKa, HO MHOXKECTBA C OJHOM WM ABYMS
onepanusMy aKTHBHO NMPUMEHSIOTCS B MH(pPoBKe coobueHnid. OnHuM u3
MPUMEPOB KPHUITOCHCTEM, OCHOBAaHHBIX Ha TpPyNIax M HX CBOMHCTBax,
SBIISICTCA aCCUMETpUYHas Kpunrocuctema Dnb-I'amans [1].

Tak e Hepeaxo (MPaKTHUECKH Bceraa) oOJIadHble BBIYUCIICHUS
OCYILECTBJIICTCSI C HCIOJIB30BAaHHEM TEOPHH TPYII, TOYHEe OOJauHbIe
BBIUMCIICHUST TIO3BOJIAIOT MPOM3BOAUTH  pa3UYHBIE OMNEpali  HaJ
JAaHHBIMM, HE pacKpblBas CaMM JaHHbIE, TO CTAHOBUTCA BO3MOKHBIM
6narogapst romoMopdu3My rpyImI 1 KoJel.

Takum oOpazom, Omaromapsi cBoeli TECHOW CBS3M C CHMMETpHEi
abcTpakTHas anreOpa MPUMEHSIETCS] BO MHOTHX OOJACTSIX NPHKIAIHBIX U
TEOPETUYECKUX HayK.

Jluteparypa

1. Awmmnos JL.K., Kyty3os A.C., Ilpommn FO.H. Teopus rpynm u ee
npwioxkenus. KoncmekT nexuuii v 3agaun. — Kazans: Kazan. yu-t, 2015.

2. ApramonoB B.A., CnoBoxoro FO.JI. ['pynnsl u X NPHUIOKEHHS B
(usuke, XuMuH, KpucTautorpaduu. Yued. mocodbue Ijs CTy.I. BBICHI. y4eO.
3aBepeHuid. — M.: M3marensckuii ientp "Axkanemus”, 2005.
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TEOPEMA MEHEJIASA " EE IIPUJIOKEHUS B KYPCE
TEOMETPUM

Menenait Anexcanmpuiickuii  (0ok.100 H.3.) - ApeBHErpedecKHit
MaTeMaTHK W acTpoHOM. ABTOp paboT ceprudeckoit TpuroHomerpuu. s
noxydeHust GopMmyin chepuaeckodl TPUrOHOMETPHH HCIIONB30Bal TEOPEMY,
M3BECTHYIO Kak TeopeMa MeHenas. Jta TeopeMa ObLia mokas3aHa B | B.H.3.
Hecmotps Ha TO, yTO TeopeMa chopMyIHpOBaHa JOCTATOYHO AABHO, OHA 10
CHUX IIOp TIOJIB3YyETCS CIPOCOM B c(epe pelieHus 3ajqad, B YaCTHOCTH Ha
nopobue.

Teopema Menenas - Teopema o
COOTHOIIEGHHM  MEXOY JJIMHAMHU
OTpPE3KOB Ha CTOpPOHaX
TPEyToJIbHUKA, HEPECEUECHHOT0
OpSIMOM UMEHHO, eciu mpsmass [
cTopoHbl TpeyrompHuka ABC (wmm
UX  TPOAOJDKEHHS) B  TOYKax
- e C,.4,B;  , To  cmpaBemTHBO
Puc. 1 1 COOTHOIIICHHE:

Ac, B4, _CF ~1(1)

CF A4 f B4

Toapo6Hoe mokazatenscTBo cM [1]

PaccMoTpuM Kak TeopemMa MeHesnas NPUMEHSETCS MPH PEIIeHUN
3ajad.

i 3 Hano: & ABC

Me AE,N e EC

AM 2 BN

MB 3’ NC

ANNCM =0

Haiitu: =

oM

Pewenue:

IIpoBenem
gyepe3 T. B mpsamyro
I I AC, s3arem

2
1




npoxomkum AN, ANM [ = K

£ANC ~ ABNK. tak kak AC|BK. Croponst £BNK otHOCsTCS K
cropoHam £ ANC kak 2:1.

I Ac=x, BK=2x.

IMponomxum otpesok MC , MCni I = L.

= ALMB =& AMC, cXOJCTBEHHBIE CTOPOHBI KOTOPBIX OTHOCSTCS
kak 3:2. Tak kak AC=x, To LB=1,5x.

—I'LM=3n, MC=2n.=Lc=5n.

Paccmorpum £LOK- £ AQOC.
ﬂ:£=3.5=£=3.5.
Ac = oc
—ILo=3,5k 0C=k = LO+0C=LC=4,5k.

Tomyanm: Sn=4,5k. = MC:Zn:E k.= MO:MC-COZE k-k:'—;k

= Lokt k===1,25.

oM 5 4
Ortser: 1,25

Takum o00pa3oM, NpHBEAEHHOE pelleHHe YOeXIaeT B TOM, dTO
Teopema MeHernast He IoTepsiia CBOeH aKTyalbHOCTH.

Jlutepartypa
1. CmpaBounuk mno maremartuke-Ilnanumerpusi-Teopema Menenast.
[DnexTpoHHBIi pecypcl. Pexum JlocTyna:

https://www.resolventa.ru/demo/diaggia5.htm
2. CrenanoB H.H. - Cdepuueckas tpuronomerpusi, Mzn-so: JI.-M.:
OI'U3. I'ocrexusgat, M3n-e 2-€.1948 r
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METO/Ibl OTEOPA KOPHEW TPUTOHOMETPUYECKOI' O
YPABHEHUA

TpuroHoMeTpudeckne YypaBHEHHsS 3aHHMAOT BaXHOE MECTO B
IIKOJBHOM Kypce€ MaTeMaTHKH. B crapmmx kiaccax OoJbIioe BHAMAaHUE
YACTSIETCSl PEIICHUI0 TPUTOHOMETPUYECKHX ypaBHEHHH. Il yCIemrHoro
pemeHns KOTOPBIX He0OXOANMO 3HATh HE TONBKO (HOPMYIIBI U METOABI MX
peIlIeHHS, HO U MIPABHIBHO OTOMPATh KOPHH HA 33JJaHHOM IPOMEKYTKE.
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Yacte 3amanuii npodpunsHoro EI'D mo maremaTtuke mpezrnosaraer
pellieHuEe YpaBHEHHWH, B TOM YHCJIE TPUTOHOMETPHUUYECKHX, C OTOOpOM
KOpHEH, NpHUHAICKANMX 33JaHHOMY THPOMEXyTKy. OTOop KopHei
TPUTOHOMETPUYECKOTO  ypaBHEHHUS,  NPUHAUIeKANUX  33aJaHHOMY
MIPOMEXKYTKY, OCYIIECTBIISCTCS OJHHMM M3 YETHIPEX CIHOCOOOB: METOJOM
nepebopa, ¢ TMOMOINBI0 TPUTOHOMETPHUUYECKOH OKPYKHOCTH, C ITOMOIIBIO
JIBOMTHOT'O HEPABEHCTBA MJIM IPaPUICCKHM CITOCOOOM.

PaccMoTpuM oiMH U3 TOI0OHBIX TPUMEPOB.

Pemnte ypaBHeHue cos2x + sin“x = 0,73, YKakuTe KOPHH 3TOTO

5
YpaBHEHUS, IPUHAJICKAIIHNE OTPE3KY [n’: T]-

Pemenne.
Bocnonezyemes dopmymoit KOCHHYCa JIBOMHOTO yria:
cos2x = 1 — 2sin-x, u BBeeM 0003HAUEHHE t = sin~x.

[Tonyuaem anreOpanueckoe ypaBHEHHE, pellas KOTOPOE HaXOIHM
KOPHH:

1-2 4+ 28 =079 =t =025 =

Bo3sBpamasce kK UCXOAHOMU, IEPEMEHHON 110JIy4aeM COBOKYIIHOCTHU JIBYX
TPUTOHOMETPHYECKUX YPAaBHEHUH U X KOPHEM:

x= —§+ 2nk,
s:'n.x=—%. _r=—5—'-:+ 2wk,
S e - kel (1)
sinx = - x=E+2:rrk.

5T
xr=—+ 2k,
&
. 57
Hdis orOopa KOpHEH, NpUHAUICKANNX 3aTaHHOMY OTpPE3KY [n’; T]’

BOCIIOJIB3YEMCSI TPUIOHOMETPUUECKOW OKpPYX)HOCThIO. Ilosmyunm uwmcna:
TR lm 1@

8 6 6
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X llw 13w
Otser: —,—.—.
8 6 B

Ha pucynke 1(a) moka3aHbl HCKOMBIC KOPHH 1 3aJaHHBIN TIPOMEKYTOK.

y=sin(x)

0 T
"\Y‘/s 4n/3  3n/2 Sn/3 11n/6 S2m 13m/6 7n/3  5m/2

Puc. 1. M300pakenne cepuu KopHEH cuctemsl (1).

3K
T] HE MPEBOCXOAUT I10

B paccMoTpeHHOM IpuMepe MPOMEKYTOK [

JUIMHE 277. B IIpOTHBHOM cilyyae HY>KHO 3HaTh CKOJIBKO pa3 IOJHOCTBIO
00ONIIM OKPY>KHOCTh M IIPEJCTaBIISATh CKOJBKO pa3 elle HYKHO Oyzer eé
000#iTH, 3aIOMHUHAs HaWJCHHbIE KOpPHU. Tak jke MPUMEHSTh METOA 0TOopa
KOpHEH Ha TPUTOHOMETPUYECKOM Kpyre HeyloOHO B TOM cCllydae, Korja
CepuH KOpPHEH TPUTOHOMETPUYECKHX YPaBHEHHH MMEIOT Pa3HbIE IEPUOIBI.
B rtakmx ciydasx, nernecooOpa3sHee BOCHONB30BATHCS TIpadUuecKuM
crocoboM  oTOOpa  KOpHEH  TPUTOHOMETPHYECKOTO  ypaBHEHHS,
NpUHAJICKANINX 33JaHHOMY TIPOMEXYTKY. XOTs O0TOOp KOpHeil c
oMol rpaduka mpocTeliieil TpuroHomerpuueckor (GyHKIMH Oolee
3aTpaTHeli Mo BpemeHH. Ha pucynke 1(0) moxa3aHbl HCKOMBIE KOPHHU
PacCMOTPEHHOTO IpUMepa, OTOMpaeMble TpahUIECKUM CTIIOCOOOM.

I'paduueckuit MeTon oTOOpa KOpHEW ropas3io HaAeKHEE W MPOIIE JIst
MOHUMAaHHAA. A METOJ TPUMEHEHHUS TPUIOHOMETPHUYECKOH OKpPY)KHOCTH,
eCIi B HEM JOCTaTOYHO XOPOIIO pPa300paThCs, IMO3BONAET 3KOHOMHUTH
BpEMsI BHITTOJIHEHHS 3aJaHHS.

Jlureparypa
1. I'mazkoB HO. A. Maremaruka. EI'D: cOopHHK 3amaHuii U
meronuueckux pekomennanmii/ H0. A. I'maskos, U. K. Bapmrasckuii, M. f1.
TamamBunu. — M.: M3narensctBo «Ok3amen», 2016
2. Kpamop B.C. IloBTopsieM W CHCTEMAaTH3UPYEM IIKOJBHBIA KypC
anreOpbl ¥ Hava aHauu3a. Mockea, «IIpocsemenuey, 1994,
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METO/IAKA PASPABOTKH ITPOBJEMHBIX CUTYAIIAM TP
CO3JAHUU PA3HBIX TUIIOB ®U3NYECKAX 3HAHUM

[lepBocTeneHHas 3a1a4a POCCUUCKOH IMIKOJHI - MIOBBIIICHAE YPOBHS U
KadecTBa OOpa30BaHMA, CIIOCOOCTBYIOIIETO (POPMHUPOBAHUIO W PA3BUTHIO
TEX KaueCTB JINYHOCTH, KOTOPHIC HEOOXOAMMBI OOIIECTBY IJIsi BKIFOUCHUS
WHAWBHAIYyMa B COIMAJIbHO-3HAYUMYIO JIeSITEeIbHOCTh. [l pemeHus
JAaHHOU cTpaTermyeckoi 3aaaun 6putn BBeneHsl OI'OC.

B ocumoBe ®I'OC 1HeXUT CHCTEMHO-ACATENHHOCTHBIA IOJIXO,
OCHOBHOM  LIENbI0O  KOTOPOTO  SBISIETCA ~ BOCHMTAHHE  JIMYHOCTHU
oOydJarolierocs Kak aKkTHBHOTO CYOBEKTa CBOEH IO3HaBaTEJLHOM
JeaTenbHOCTH. [l OCYIECTBJIGHUs STOM LeNu yduTedss B ydyeOHOM
Iporiecce MPUMEHSIOT TEXHOJIOTHIO MPOOJeMHOTO OO0y4YeHMs, CYIIHOCTh
KOTOPOTO 3aKIIF0YAaeTCs B OPTaHU3AINH I1EaroroM MpOoOJIEMHBIX CHUTyalni
B TIO3HABaTENIFHOW paboTe OOYYaIOMIMXCS W YIpaBlICHHE WX MOUCKOBOH
NeSITeIPHOCTEI0 TI0 PpEIICHHIO II03HABaTENbHBIX 3amad. [IpoOmemHas
CUTyalllii BBICTYNIAeT KaK 3aTpyAHEHHE, OHAa HE TOJBKO BBIIBIICT
mOoTpeOHOCT, B HOBBIX HENOCTAIOMIMX 3HAHWSAX, HO H BEI3BIBACT
HEOOXOIMMOCTh  aKTyaJIM3allUd  CTaporo  M3BECTHOTO  3HAHHUA U
(bopMyIHpoBaHHsl HOBOM IMO3HABATEIBHON 3a/1auu.

OmHO W3 THaBHBIX TpeboBaHMH TIpH pa3paboTKe NPOOIEMHBIX
CUTyallMid TpeAbABIsSeTCS K CHCTEMHOCTH YydeOHOro warepuana. B
nporecce oOydeHUs (GU3MKe OOydJaroImuecs AODKHBI YCBOUTH JIOTHKY
IIKOJILHOTO Kypca, HAYYUTHCS MBICIUTh, OBJIAJIETh OCHOBHBIMU METOJIaMHU
(U3MYECKOT0 TO3HAHUS — SMITUPUYECKAM W TeOpeTHYecKuM. J[oOHThCS
JAHHOTO pe3yJbTaTa HEBO3MOXKHO 03 ydeTa JIOTHKH H  CTPYKTYpPHI
(U3NIeCKOTo 3HAHUS.

Jis 3¢ GexTUBHOCTH M KavyecTBa OOYYEHHsS] B YCIOBHSIX CHCTEMHO-
JeSITEIPHOCTHOTO ~ TOAXOJA IEAarory HeoOXOAMMO  pa3pabaThiBaTh
MPOOJIEMHBIE CHTYallMd C YYE€TOM COACp)KaHUS KaXJIOTrOo THIA 3HAHUH.
ToNbKO TpH 3TOM YCIOBHHM MPOOJEMHBIE CHUTYallMd MOTYT BBITIOJHSTH
(YHKOMIO WCXOAHOM TIO3WIIMM B TIO3HABATENBHOW JESTEIBHOCTH IO
CO3JaHUIO HOBOTO 3HAaHWS W IIOMOTaTh OCO3HABATH HEOOXOIWMOCTH
(¢bopMyTHpOBaHUS TO3HABAaTEIFHONW 3aJadd, aJEeKBaTHOW COJNEPKAHHIO
3HAHUS.
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B ¢usuke BBIACHAIOT CICOYIONIME THIBI 3HAHWM: (U3NYECKUC
SIBIICHHS, (DAKTHI, BCIMYHMHBI, 3aKOHBI, TEOPUU. MeTomuKa pa3padOTKU
conepxxkanus I[IC JomKHA YYUTHIBATH COAEPKAHHME KAXKIOTO W3 THIIOB
(hU3MYeCKUX 3HAHUH.

ITokaxkeM mpuMepsl OOOOIIEHHOTO COJACPXKAHHS  MPOOJIEMHBIX
curyaruid, popmymupoBanus [13 mpu co3maHWM pa3HBIX THIIOB 3HAHUH,
KOTOpPBIE MOKET MCIOJIh30BaTh MEAArOoT U KOHKPETU3NPOBATh 0000IEHHOE
COJIepKaHNE ISl TF0OOTO KOHKPETHOTO AIIEMEHTA 3HAHHH.

Tun 3nanus: [lorsarue o puzngeckom oObeKTE.

Conepxanne IIC: OOHapyXeHO HOBOE CBOHCTBO EIHMHHUYHOTO (U3MUECKOTO
o0OBeKTa.

Hean I: [MonyunTs 0000IEHHOE 3HAHKE O MHOXECTBE 00BEKTOB, 00TaIAI0IINX
JaHHBIM OOIINM CBOHCTBOM.

®opmymanposka [13: Kakumy o6mumu cBoiicTBaMu 00nagaeT rpynmna o0beKToB,
€ KOTOPBIMH IIPOUCXOJIUT SIBIICHHE?

Hpumep: 1) [udnexkTpukd — BEHIECTBA, KOTOPBIE IUIOXO  IPOBOAAT
9JEKTPUUECKUN TOK.

Tun 3Hanus: [ToHATHE O YYBCTBEHHO HE BOCIIPUHIMAEMOM OOBEKTE.
Conep:xanne IIC: OGHapyXeHbI eIUHUYHBIC (pU3MYeCKUe OOBEKTBI M SIBICHHUS,
HO He fICHa UX NPHUpoJA.

Heaw IT1: BesiBUTE MpUpoay 0OHAPYKEHHBIX 00BEKTOB, SIBJIEHHUI.
®opmyanposka I13: BrisiButh npupoy 00HapyKEeHHBIX 0OBEKTOB, SBICHHIA.
[pumep: 1) DnexTpudeckoe MONE — 3TO OCOOBI BUA MAaTEepHH, CyHIECTBYIOMINI
BOKPYT TEJ WM YaCTHUII, 00JIQTAI0MINX ICKTPUIECKIM 3apsIIOM.

Tun 3Hanus: [ToHsATHE O PU3HIECKOM SBICHHUH.

Conepxxanme IIC: OOHapy)XeHO H3MCHEHHE COCTOSIHAS  €IUHHUYHOTO
¢bm3uyecKkoro o0bEKTa, KOTOPOE SIBIISIETCS CIEICTBHEM B3aUMOJECHCTBHUS €ro C
JIPYTUM eTUHUYHBIM OOBEKTOM.

Hean IIJ: Co3math 0000méHHOe 3HaHHWE OO0 YCIOBHSX CYIIECTBOBAHUS
00HapyXKEHHOTO HOBOTO (DM3HIECKOTO SIBICHUSL.

®opmymupoBka I13: Uro 510 3a saBiaeHme? C KakUMH OOBEKTaMH MOXET
MIPOUCXOANTH 3TO siBIeHNe? KakoBBI ycI0BHS B3aMMOJEHCTBUS 3THX (QH3NIECKUX
00BEKTOB?

[pumep: 1) duddyszus - CaMOTIPOU3BOJILHOE TepeMeInBaHue
COMNPHUKACAIOLINXCS BEIIECTB.

2) B3aumopeiicTBre — H3MEHEHHE CKOPOCTH TeJI IIPU ACHCTBUHU UX APYT Ha Apyra.

Tun 3Hanus: [ToHsTHE O PU3HYECKON BETMUMHE.

Conep:xanne IIC: OGHapyxeHO o0Iiee CBOWCTBO y Pa3IMYHBIX (H3MIECKHX
00BEKTOB, IPOSBIIIONIEECS Y KaXKAOT0 U3 HUX C PA3IMYHON HHTEHCHBHOCTEIO.
Hean IJI: Pa3paboraTth cHoco® YHCIOBOW OICHKHA CBOWCTBA, OOIIEro Juist
MHOXXECTBA OOBEKTOB B KAadeCTBEHHOM OTHOLIEHHM, HO IPOSBISIOMIErOCsS
WHMBUYalbHO Y K&KIO0TO U3 HUX B KOIUUECTBEHHOM OTHOIIEHUH.
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®opmysmmpoka I13: Kakoil ¢usnveckold BenWYMHOW MOXHO H3MEPHTH
KOJINYECTBEHHO OOHAPYKEHHOE CBOUCTBO?

[pumep: 1) Yckopenue — ¢pusnueckas BeIWYHHA, XapaKTepHU3ykomas ObICTPOTY
U3MEHEHHUsI CKOPOCTU M PABHAs OTHOILICHHUIO M3MEHEHHSI CKOPOCTH K POMEXYTKY
BPEMEHH, 32 KOTOPOE 3TO H3MEHEHNE IIPOH3OIILIO.

2) Macca - ¢u3ndecKkas BeJMYHHA, XapaKTepH3ylomas CII0COOHOCTh Tel K
U3MEHEHHIO CKOPOCTH.

Tun 3Hanus: HayuHslii dakr.

Conepxxanne IIC: OOHapyxeHa pa3iu4yHas HMHTCHCHUBHOCTb SIBICHHH IIpH
B3aMMOJICHCTBUHU PA3IUYHBIX (PU3HIECKUX 0OBEKTOB.

Heas IJ: YcranoButs ¢(akT (WM BHI) 3aBHCUMOCTH OXHOH (DU3MUECKON
BEJINYMHBI OT JIPYTOH.

®opmymupoBka I13: Ot yero 3aBucHT (u3HMUecKas BelMYMHA? 3aBUCHT JIU
...(BenmuuHa) ot ( Bexmunubl)? Kak 3aBucur ...?

IIpumep: 1) Yckopenne o6paTHO NPOIOPIMOHATIBHO Macce Tela.

2) YckopeHue Tena TeM 0oJblie, ueM Gouiblie JeHCTBYOIAst Ha HEro CHIIa.

Tun 3nanus: Guzndeckuil 3aK0H.

Conepxxanmne IIC: YcraHoBineH (aKT 3aBUCHMOCTH BEIIMYMH, ONHCHIBAIOIINX
sIBTICHHE, HO HE U3BECTCH BH/J] 3aBUCHUMOCTH

Hean IT/I: BeiaiBUTH BUA 3aBUCUMOCTH BEJIMYUH IPYT OT Jpyra.

®opmymnposka I13: Kak csi3aHbl (KakoB BH 3aBUCHMOCTH) MEXly CO00M Bcex
(M3UYIECKUX BEJIMYHH, ONUCHIBAIOIINX SIBICHUE?

F
Mpumep: 1)@ = —. YckopeHnue, npuobperaeMoe TEJIOM MPU B3aUMOICHCTBUH,
m

MPSIMO  NIPOTIOPLIMOHANBEHO JIEHCTBYIOIIEH Ccuile M 00paTHO MPOMOPIHOHAIBEHO
Macce Tema.

Tun 3Hanus: Teopus siBieHus.

Conepxanne IIC: OOHapyxeHO HOBOe (U3MUECKOE SBICHHE, HO HE SICHA €Tro
TIpUpoA.

Hens I/I: OO6BsCHUTE SBIECHHE, TO €CTh YCTAHOBUTD €T0 MPHPOLY.
®opmysmposka I13: Ilowemy mnpoucxoaur 310 sBieHue? Kakosa mnpupona
(npuumnHa) ABIEHUA?

IMpumep: uddy3us npoucXoauT BCICACTBHE XaOTHYECKOTO HEMPEPBIBHOTO
JIBIDKEHHS] MOJIEKYJI 9THX BEIIECTB.

Jluteparypa
1. AnodpuxoBa C.B., Credpanosa I'.Il. Ilpakruueckas meroanka
npernonaBanus ¢pu3uku. Yacts 1: YuebHoe mocobue. — Actpaxans: M3a-Bo
AcTpaxaHCKOTO TeJl. MH-Ta, 1995.
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TPUT'OHOMETPUSA BOKPYI' HAC

MHorue  3agyMBIBAIOTCS ~ HaJ ~ BONPOCAMH:  3adeM  HYJXKHA
Tpuronometpus? Kak n B 4eM OHa HCHONB3yeTCS B COBPEMEHHOM Mupe?
[ Hauana Hy’>KHO pa300paThes, 4TO XKe TAKOE TPUTOHOMETPHS?

Tpuronomerpust — 3TO  pazgen  MaTeMaTHKH,  HM3YYaroIIUH
TPUTOHOMETpUUYECKHE (YHKIMM W MX CBOMCTBA, a TAaKKE CBA3b MEXIY
JUTMHAM¥ CTOPOH M BEJIMYNHAMH YTJIOB TPEYTOJIEHUKOB.

Cam TepMUH, KOTOPBII B CIEJCTBHU U Jajl Ha3BaHHE STOMY pasfieny
MaTeMaTUKH, BIIEpBbIe ObUI OOHApyKEH B 3arojoBKE KHUTH MOJ
aBTOPCTBOM HEMEIKOro ydeHoro-matemaruka Ilutuckyca B 1505 romy.
Cn0BO «TPUTOHOMETPHSA» HUMEET TPeuecKoe MPOUCXOXKICHHE M O3HadyaeT
«3Mepsito  TpeyroidpHUK». Ecmum OBITH TOYHEE, TO pedb HUAET HE O
OyKBaJIbHOM H3MepeHHu OSTOH Gurypsl, a 00 €€ peleHun, TO ecTh
ONpeZIe]IeHNN 3HAaYeHW € HEeM3BEeCTHBIX OJJIEMEHTOB C IIOMOIIBIO
W3BECTHBIX.

Hcropust TpHUrOHOMETpMHM HAadanach JIBE THICSYM JIET Ha3asl.
[lepBoHauabHO €ro TOsBICHWE OBIIO CBSI3aHO C HEOOXOIMMOCTBIO
OTIpeZIeTIeHUs] COOTHOLIEHHUsS YIJIOB W CTOPOH TpeyrojbHUKa. B xone
UCCIIEIOBAaHUA BBLICHMJIIOCH, YTO MAaTEeMAaTHYECKOEe BBIPAKCHHE JITHX
OTHOWICHUH TpeOyeT BBENEHHS CHEUUANbHBIX TPUTOHOMETPUYECKHUX
(hyHKIMH, KOTOPBIE H3HAYAJIBHO CO3/IaBAINCH KaK YHCIIOBBIE TaOIHUIIBI.

[Ipennonaraercs, 4To U3HAYAJIFHO TPUTOHOMETPHUS CYIECTBOBANA KaK
4acTh aCTPOHOMHHM. 3aTe€M OHa CTaJjla UCTIONB30BaThCs B apXUTEKType. A co
BPEMEHEM BO3HHKJA II€JIECOO0Pa3HOCTh MPUMEHEHHS ITaHHOW HAyKH B
Pas3IMYHBIX 00JIACTIX YEIOBEYECKON JIESTEINbHOCTH.

PaccMOTpUM HECKOIBKO W3 OCHOBHBIX MPUMEHHUH 3HaHUHA U3
TPUTOHOMETPHH.

1. Teone3mns. ['eone3ucTsl MMEIOT CIIELHUATBHBIE MHCTPYMEHTHI IS
TOYHOro u3MepeHus yrioB. C MOMOIIBIO CHHYCOB M KOCHHYCOB YIJIbI
MOXHO TIPEBPaTHTh B JUIMHBI MM KOOPJIMHATHI TOYEK Ha 3EMHOU
MTOBEPXHOCTH.

2. AcTpoHoMusi. B aCTpOHOMHH TPUTOHOMETPHS HCIIOIB3YCTCS ISt
TOYHOTO  OIpPEAETICHHS BPEMEHM CYTOK; BBIYMCICHHE OyIyIiero
pacmonoxeHusi HEOCCHBIX CBETHJ, MOMEHTOB HX BOCXOJa M 3aKaTa,
3armMennid CosHnma u JIyHBI; HaxOXAEHHUs reorpa)uuecKux KOOpAWHAT
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TEKYILEro MecTa.
3. ApxuTeKkTypa. DBOJBIIMHCTBO KOMIO3MLUHMOHHBIX pEHICHUH U
MOCTPOCHUH PUCYHKOB NPOXOAAT HMMEHHO C IIOMOUIbIO TEOMETpUH U
TPUTOHOMETPUHU. 3Hasl IPUMEPHOE PACCTOSIHHE OT CTaTyH 10 TOUKH 3PEHHUS,
a MMEHHO OT Bepxa CTaTyd IO IJla3 4eJOBEKAa U BBICOTY CTaTyH, MOXKHO
paccunTaTh CHHYC yIJIa MAACHHS B3TIIS1a C IOMOIIBIO TaOJIHIIBL.

4., Menuuuna u 6uosorus. Monenbs OHOPUTMOB MOXKHO TIOCTPOHTH
C TIOMOIIBI0 TPUTOHOMETPHUYECKHX (YHKOWH. JIBkeHnMe pbeI0 B BOJE
MIPOMCXOIUT TI0 3aKOHY CHHYCa WM KOCHHYCA, €CIH 3a()NKCHPOBATH TOUKY
Ha XBOCTE, & IOTOM PacCMOTPETh TPAEKTOPHIO ABMXeHUs. [Ipn ruiaBannm
TeJI0 pHIOBI MpHHUMaeT (OpMy KpHBOI, KOTOpas HamoMUHaeT Tpaduk
¢bynkiuun y = tgr. Tawke B MenunuHe, KapAuorpamMma cepina 3To
CHHyCOMJa WIM KOCHHYyCOHMZa, Majo KTo 00 3ToM, Korga-iubo
3ayMbIBaliCS TPW  BBINOJHEHWH 3Toil mpouexaypel. C  HOMOIIBIO
TPUTOHOMETPUH MEIUKH HMEIOT BO3MOXKHOCTH 3alucarh CBEICHHS 00
ANIEKTPOKapAorpaduu, 4To MOJNYyYHIoO Ha3BaHUe «(popMyia cepiua». Irta
dbopmyna  mpeacTaBiseT — cOOOW  KOMIUIGKCHOE  alreOpandecKu-
TPUTOHOMETPUYECKOE PaBEHCTBO, cocTosmee M3 8§ BbIpaxeHui, 32
k03 punrentoB u 33 ocHOBHBIX mapamerpoB. Cunyc Kaporuausiii, Cunyc
ConHBIN — HEOOBIIOE pacUIMpPEHNE Yy Hayajla COHHOM apTepuu B MeCTe ee
pasfeneHus Ha Hapy)KHYI0O M BHYTPEHHIOIO COHHBIE apTepun. CuHyc
[MemepucThlii — MapHBIN KaHAN, B KOTOPBIH MOCTYNAeT BEHO3HAst KPOBb OT
TOJIOBHOTO MO3T4a, 1J1a3a, HOCAa U U3 BEpXHEH YacTH IEKH.

5. ®usuka. [Ipenmer ¢pusMKH n3ydaer KojaeOaTeNbHbIC SIBICHNS, OHH
OBIBAIOT PA3IMYHON MPUPOJIBI U TTOAUMHSIOTCS OOIIUM 3aKOHOMEPHOCTSIM H
ONMCHIBAIOTCSl ~ OAMHAKOBBIMH  YPaBHEHHSAMH.  ['paduku  MHOTHX
KoJIeOaTeNbHBIX JIBIDKEHHH MOXHO ONHCaTh C TMOMOIIBIO TpaduKoB
TPUrOHOMETpUYECKHH  (QyHKuMi, Oyap TO  TrapMOHMYECKHE WU
MECXaHHYCCKUC KOJ'IC6aHI/I$[, CBETOBBIC NI 3BYKOBBIC BOJIHBI U JIP.

PaccmoTpenn 5 caMbIX  pacHpOCTPAHEHHBIX  IPUMEHEHUI
TPUTOHOMETPUM B PEAIBHOM JKU3HHU, CYIIECTBYIOT, KOHEUHO, U [Ipyrue
HCIOJIB30BaHUA, HAIpUMEP, MY3bIKa, OIITHKA, 3KOHOMHKAa W 1Op. Taxum
00pazoM, MOXHO CKa3aTh O TOM, YTO TPUTOHOMETPHsI CTajla HEOThEMIIEMON
YacThIO0 Halled >KU3HU U OKPYXKAMOILIEH Hac cpeabl, HACTOJIBKO, YTO MBI
JlaXke He 3ayMbIBaeMcst 00 3TOM.

Jluteparypa
1. Tneizep I'. Y. Ucropus marematuku B mkone IX-X ki1 — M.
IIpoceemenue 1983.
2. Cy66orun A. A., Kesukora JI. H. HayuHo-ucciemoBareabckas
pabota «Tpuronomerpus» - Herpuzono, 2012.
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METO/IUKA U3YUEHUS ®YHKIIAN U UX CBOMCTB B KYPCE
AJITEBPBI OCHOBHOM IIKOJIbI

OnmHUM W3 OCHOBHBIX HAIIPaBICHHH IIKOJIBHOTO Kypca MAaTEeMaTHKH
ABJSIETCS WCCIIEIOBAHUE CHTYallMi PEalbHOT0 MHpa C HCIIOIb30BAaHHEM
MaTeMaTHuecKux Mmozeneid. OCHOBHOM MaTeMaTHYECKOH MOJENBbI0 TaKHX
ABJICHUH ABITIOTCS  QyHKumH. DYHKIMOHANBHAs JIMHUS  SIBISIETCS
OCHOBHBIM M OJHHM H3 YETHIPEX pa3/eloB COAEPKATEIBHON JIMHUN
HIKOJILHOTO Kypca anreOpbl. DTa JIMHUS IPOHU3BIBAET BECh KYPC IIKOJIBHOM
MatemaTukd. C ceIlpMOro MO OJMHHAALATHIA KJIAcChl MPOUCXOAUT
CHCTeMaTHYeCKOe U3ydeHue (yHKIHMOHAIbHOW JIMHUY.

OYHKIIMOHANBHAS JIMHUS pealu3yeTcsi Kak B UCCIICOBAaHUU BOIPOCOB,
KOTOpBIE HANpPSMYI0 OTHOCSATCS K IOHATHIO (YHKIHMH, TaK U B NPHIAHUU
MHOTHM TIOHATHSIM MAaTeMaTHKH (YHKIIMOHAJIHHOH HANpaBICHHOCTH.
Axanemuk FO.M. Komsarur B ydeOHOM mocobmm [20] yTBepXkmaeT, d9TO
noHsATHe (GYHKOUA — OJHO U3 (yHAAMEHTAIbHBIX MaTeMaTHYECKHX
MOHSTHH, HETTOCPEJCTBEHHO CBSI3aHHBIX C peajbHON I€HCTBUTEIBHOCTBIO.

OO6pazoBaresnbHOE, IPAKTHYECKOE W BOCHHUTATEIbHOE 3HAUCHHE
n3y4deHus] (GYHKIUHA COCTOMT B TOM, YTO OHO IO3BOJISIET YCTAHABIMBATH
3aKOHBl ~ M3MEHEHHsS  pa3MYHBIX  BEJIMYMH  OKpYyXKamomed  Hac
JICCTBUTENFHOCTH B 3aBUCHUMOCTH OT APYTHX BeMW4HH. B Kypce anreOps! 9
KJlacca 3alaHusl, HallpaBJICHHbIC HA MOHMMaHHe (YHKIMH KaK Ba)KHEHIIeH
MaTeMaTHYeCKOW MOAENH [ ONHCAHMSA IMPOILECCOB W  ABICHUH
okpyxarormero mupa (IV Tum 3amad), mpencTaBieHbl B MHHUMAaTbHOM
KoJm4ecTBe. 3aJadHblii MaTepuall o teme «@yHKIUN» B Kypce anreOopsr 9
KJjacca B OCHOBHOM HarpaBiieH Ha (OpMHUPOBAHHE y y4alIUXCs HABBIKOB U
YMEHHMH IOCTPOEHHs KYCOYHBIX (YHKIMH, NMPUMEHEHUs NpeoOpa3oBaHus
rpa¢ukoB (QYHKIMH, a Takke Ha NpUMEHEHHe (QYHKLIUH K PEIICHUI0
ypaBHEHHI, HEpaBEHCTB M cucTeM. TakuMm oOpazoM, B Kypce anredpsr 9
KJacca npeodnanaror 3anaun V u VI tunos.

[TpuBenemM npuMepbl yIpaXHEHUH 10 KKJOMY M3 yKa3aHHbIX BBIIIE
THIIOB 3a7a4.

1. I'paguueckoe peuwienue ypasnenuil (HepageHcms).

3angaua 1. Pemute rpadudeckn ypaBHeHUS:
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a)—x2+4=(x—2)2;
6)x+1=(x-1)";
6)x2—4=—(x+2)2;

2)x? =3=+/x-1.

1I. Omuickanue Hauborbuwe20 U HAUMeHbULE20 3HAYEHUL PYHKYUU HA
3A0aHHOM NPOMEdICYMKeE.

3anaua 2. ITycts P- nauGonbuiee 3HaueHne GyHKIMK Y = (x + 2)5 Ha
OTpe3Ke [_3; _1] , 8 Q- HauMeHbLIee 3HaYCHHE QYHKUMH y =[x HA OTpe3Ke
[0;+0] - Uro Gompie: P wmn Q? Cuenaiite rpaguaecKyro WILTFOCTPALIHUIO.
1II. IIpeobpaszosanue epaghuxos.
3agaua 3. [Toctpoiite u npouuTaiite rpadpuk GyHKIHAH:
1. -8
a)y=_T5 B y=x";
X
1.
x®’

1V. @yukyuonanvras cumeonuxa.
3anayva 4. Jlana QyHKums y = f (x)- e f (X) =x’ . Jlokaxwure, 9TO

X 2
f(2x)ef| = |=(f .
(2013 ]=(1(x)
V. Kycounsie QpyHKITHH.
3anaua 5. OyHkuus y= f (x) 3a7aHa Ha MHOXKECTBE BCEX LIEIBIX

6)y=x7"1)y=

YHCEJT ¢ IOMOIIIBIO CIEIYIOIErO MPAaBUIIA: KAXKIOMY YHCITY X CTABUTCS B
cooTBeTcTBHE IHppa enuHuIl KBapaTa yncia X. Haiinqure: a) f(73); 6) f(-
6): B) f(-3); 1) f(12);
VI. Ymenue epaghuxa.

3agaua 6. [Toctpoiite rpaduk GyHKINH

_{X+3,ecnn 3<x<—1,

X%, ecmi -1 < X < 2;

HOCJ’IG peuieHus Kamaoﬁ 3aJa4u JKeJ1aTeJIIbHO 0606IHaTI:
NPEAIOKCHHBIC YHAIlIUMHUCA PEHICHUS U O6OCHOBaHI/IH.

IMpn m3ydenun QyHKUMI B MIKOJILHOM Kypce anreOpbl HEOOXO0IMMO
MMpOBECTU pC€alIn3alUi0 MCETAMETOAUYCCKOTIO IoAXoJa K 06y‘~IeHI/IIO
(byHKHHOHaHLHOﬁ JIMHUU. MeTaMeTOHI/IKa CTPOUTCS Ha OCHOBC MHTETPpALlUN
NPpEeAMETHBIX METOAUK C LCIIbIO BbIACIICHUA CHGIII/I(I)I/IKI/I Ka)K,HOﬁ.

MeTaMCTO,Z[I/IKa CTPOUTCSA Ha OCHOBC MHTErpanuu MNPCAMCTHBIX
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METOJIUK C LeJbi0 BbIAEICHUs crenudukn kaxaou. «EE mocrpoenue
MpeAINoaraeT BbIX0J KOHKPETHBIX METOJUK Ha «(huiocodckuil ypoBeHbY,
Yyepe3 yCTaHOBJICHUE CBS3€i MEXAY METOANKAMHM KOHKPETHBIX JUCIHIUINH
B IIGHHOCTHO-IIEJICBOM, COJEPKATEILHOM W JESATEJIBHOCTHOM acIleKTax,
Jlajiee pacCMOTpEHHE BBIAEICHHOH (miiocoduu B KOHKPETHBIX y4YEOHBIX
JUCLUIUINHAX, HO Ha HOBOM YpOBHE (C NMOHMMAaHHEM MHO)KECTBEHHOCTH
oTpakeHMi 3To# procoduu B pa3HBIX yueOHBIX mpeameTax)» (5).

OCHOBHBIC ~ TIOJIOKCHMS ~ JAHHOTO  MOAXOJAa MpPHU  HM3YYEHHH
(hYyHKIIMOHATIBHON JIMHUM Ha YPOKax aireOpbl peann3yroTcsl CIETyIOIINM
obpazom:

1) monsTHE «GyHKYUsA» BBOIUTCA HAa OCHOBE 3TAIOB (hopMHpOBaHMS
MEXIPEIMETHBIX ¥ MOJYUHEHHBIX UM TTOHSTHIH;

2) 4yacTHble BHABI (YHKIMOHAIBHBIX 3aBUCHMOCTEH BBOJSTCS Ha
OCHOBE BBIJICJICHHBIX TPEOOBaHMH K BBEICHUIO YACTHHIX BHIOB ()YHKLUI.
JlaHHbIe TpeOOBaHUsI EPEUNCIICHBI HHXKE.

Tpebosanue 1. V3yueHne 4YacTHBIX BUAOB (DYHKLUH HAYMHACTCS C
PacCMOTPEHUS CUTYalUHi, CBSI3aHHBIX C CyOBEKTHBIM OIBITOM PeOeHKa.

Tpebosanue 2. Ilpu paccMOTpPEHUH peaJbHOM CUTyallid Ha €e OCHOBE
(opmymupyetcs 3amava. Jins Toro 4ToOBI KaXIbIH ydaluiics MOT MOHSTbH
crnemuduKy peaJbHOM CHTyalM JUIIb OO0O3HAYUTh TaKyl0 CHTYaI[HIO
HegocTatogHo. HeoOxoanMo co3farhk yciioBHs, YTOOBI KaXIblii ydaInuics
MOT PEUINTh 3aady, CHOPMYIHPOBAHHYIO HAa OCHOBE JaHHOMW CHTYaIHH.

Tpebosanue 3. 3amaun pacCMaTPUBAIOTCS B ONPEIEICHHOM MOPSJIKE.
Peanuzanusi MeTaMeTOJMUYECKOTO TI0/IX0/1a MpEAINoJaraeT WHTErpaluio
COJICp)KaHMsl  Pa3IMYHBIX  y4eOHbIX  mpeaMeToB. B yueOHHMKax
paccMaTpuBarOTCs pa3iInuHble 3aBUCHMOCTH.

Tpebosanue 4. Ilocne pemeHus 3amady, NPUAYMAHHBIX JETHMH,
dbopmynupyetrcs 0COOEHHOCTH TPOIECCOB, OMHUCHIBAEMBIX C MOMOUIBIO
n3ydaeMoi QpyHKINH.

Tpebosanue 5. Ha ocHOBe BBIJENCHHONW OCOOEHHOCTH IPOLECCOB
3aIMCBIBACTCS  XapaKTEPUCTHYECKOE CBOMCTBO (QYHKLIUH. Y4YaIluMCS
npejsaraeTcs HaOoOp 3alaHMi, B pe3ysbTaTe BBIIOJIHEHHS KOTOPBIX, OHH
CMOTYT 3aMETUTh OCOOEHHOCTh IIPOLECCOB HA XapaKTepHCTHYECKOE
CBOMCTBO.

Tpebosanue 6. W3 XapaKTePUCTHUECKOTO CBOWCTBA (YHKITMH
BBIBOJIUTCS (hOpMYyIIa.

Tpebosanue 7. Ha 3aKIIOUUTEIHLHOM dTare BBEICHUS YaCTHBIX BUJIOB
(yHKIMHA BBIMONHAIOTCS YNPaKHEHUsI HA PAclo3HABAHHE BBEACHHOM
(yHKIIMM cpeqy 3aBUCHMOCTEH, PacCMaTPHBAEMbIX Ha Pa3HbIX y4eOHBIX
npenMeTax.

IIpn oOyyeHnn ywammxcs (QYHKIMOHAJILHOM JIMHMM Ha YypoOKax

35



anreOpbl pEKOMEHYeTCS:

- YCTaHABJIMBATh CBS3b C KM3HEHHBIMHU INPEACTABICHUSMH yUalIUXCs,
TaK Kak B CyOBEKTHOM OIBITE YYaIIWXCS HAKOIUICH JOBOJIEHO OOJNBIION
3arac 3aBUCUMOCTEH, B TOM YHCIIE U (YHKIIMOHAIBHBIX;

- YCTaHABJIMBATb CBSI3b C COJIEPKAHUEM JIPYTUX YUEOHBIX MTPEIMETOB.

[omxomute kK o0O0ydeHHIO (YHKOHAM HYXHO MeHee (OpPMajbHO,
MaKCHMallbHO HCIONB3ys Tpadudeckoe mpencraBieHue ¢yHkuun. Ilpm
oOyueHnH (QyHKIMSIM B Kypce anreOpsl OCHOBHOM IMIKOJBI PEKOMEHIYETCS
MOJKPEIUIITh TIpaUIeCKUMH TNPUMEPAaMH BCE OIPEACIEHHUS IOHATHH,
(dopmynpoBkH cBoiicTB. HeoOXoaumMo HCIONb30BaTh HArISAHO-00pa3HBII
MaTepuall, aKTUBU3UPYIONINH IO3HABATEIbHYIO AESATEIBHOCTh yJalIuXcs,
HOBI)IIHaIOIlII/Iﬁ HX UHTEPEC U Ka4YCCTBO 3HAHUM.

IIpu oOyyeHnn GYHKIMOHAJIBHOW JIMHUM Ha YypOKax airedpbl
HeO6XOZ[I/IMO yCTaHaBJIUBAaTb CBA3b C JKU3HCHHBIMU IIPEACTABJICHUAMU
ydaimuxcs, YUYUTbIBATb CBA3b C COACPIKAHUECM JIPYTUX y'-Ie6HI)IX npeaMETOB,
KOTOpas peaqu3yeTci ¢ IIOMOINBI0 METaMETOAMYECKOro IOoAxoja K
oOpa3oBaTenbHOMY Ipoleccy. Takol moaxox obecreynBaeT LETOCTHOCTh
00pa3oBaTeNbHOTO  MPOLECCa,  HMHTETPAMI0  PA3IWYHBIX  YyIeOHBIX
NPEAMETOB ¥ CIIOCOOCTBYET peaim3alni TpeGoBaHWH (henepanbHOro
TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTA.

Lenecoobpasno  mpum  oOydeHHMM  (QYHKIHMAM  HCIIOJIL30BAThH
KOMITBIOTEPHBIE TEXHOJIOTHH, YTO MO3BOJIIET aKTUBU3UPOBATh YCTONYMBBIN
HWHTEpEeC K MareMaTuKe, IOJYYNTh BCECTOPOHHHE IIpeiCTaBieHHus 00
H3y4aeMOM MaTeMaTH4eCKOM OOBEKTE, JaeT BO3MOXKHOCTh PalMOHAIBHO
pacxoJoBaTh BpeMs Ha ypOKe.
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®OPMUPOBAHUE METAIIPEAMETHBIX YHUBEPCAJIBHBIX
YUYEBHBIX JEMCTBUU B XOJJE OBYUEHUSA MATEMATHUKE

Pan  3akoHODAaTeNBHBIX M HOPMATHBHO-TIPABOBBIX JOKYMEHTOB,
NPUHATBIX B MOCJIEAHHE TOABI, HAIEIUBAIOT 00meoOpa3oBaTebHbIC
yupexaeHuss Ha (OPMHUpPOBAHHE y y4YallUXCs YHHUBEPCAIBHBIX 3HAHHH,
[EJIOCTHOTO ~ BOCIIPUATHSA OKPYXAIOLIET0 MHpa, Ha pa3BUTHE HX
TBOPYECKOTO M KPHUTHUYECKOTO MBIIUICHHS, HA CO3JaHUE YCIOBHH JUIs
caMOpa3BUTHSI U  camMopealu3auuud Ju4yHocTH. B dexpepanbHOoM
rOCyJapCTBEHHOM 00pa30BaTebHOM CTaHAapTe CpeaHero (MOJIHOTO)
obmero o0pa3oBaHUsl YKa3blBAaeTCS HA 3HAYUMOCTh JIOCTIDKEHHS B
o0pa3oBaTeIbHOM —MpOIECCEe METaNpeIMETHOro  pe3yibTara. ITox
MeTanpeIMEeTHBIMU pe3ynpTataMu MOHUMAIOTCSA «OCBOEHHBIE
oOyuaromuMmucst Ha 0a3e OJHOrO, HECKONBKHX WIH BCEX Y4YEOHBIX
MPEZIMETOB  CIIOCOOBI  AEATEIBHOCTH, IIPUMEHHUMbIE KaK B paMKax
00pa3oBaTeNbHOrO Mpolecca, TaK M MPU PEIICHHH NMPoOJIeM B pealibHBIX
JKU3HEHHBIX CUTYyaIusx» [3].

MeranpenMeTHble YHUBEpCaJIbHbIE ydeOHbIe JeHCTBUS
pazpaborankamMu ®I'OC OO nensTcs Ha peryIATUBHBIC, IO3HABATEIHHEIC H
KOMMYHHKaTHBHBIE.

B 610K peryssiTUBHBIX JASHCTBHI BXOIAT NCHCTBUS, 00CCIICYHBAIOIIUEC
OpPTraHU3aIMI0 Yy4eOHOH JesATeIbHOCTH: IleJIelloNaraHne, IUITaHUPOBaHME,
COCTaBJICHHE IUIAHA U ITOCIIEOBATEIBHOCTH JEHCTBHMH, IIPOrHO3UPOBAHME,
KOHTPOJIb, KOPPEKIHSI ¥ OIIEHKA - BBIACIICHUE U OCO3HAHUE YYALTIMCS TOTO,
YTO Y€ YCBOCHO H UTO €IIe ITOJUICKHUT YCBOCHHIO, OCO3HAHNE KadecTBa U
YPOBHSI yCBOEHHUSI.

B Onoke mo3HABAaTENbHBIX YHUBEPCAIBHBIX JEHCTBUH BBIJEISIOT
o0mey4eOHbIe JieficTBUA (camocTosTEeNnEHOE BBIJICTICHUE u
(opMynupoBaHME  IIO3HABATENbHOW  IL€JIM, TIOMCK ¥ BBIJEJICHUE
HeoOxonnuMoi mH(OpManuy, NpPUMEHEHHE METOAO0B WH(OPMAIMOHHOTO
MOUCKA, YMEHHE CTPYKTypUPOBaTb 3HaHUsS, OCO3HAHHO M IPOU3BOIBHO
CTPOWTH pPeueBOE BBHICKA3bIBAHWE B YCTHOH M IMUCBMEHHOW (opme W T.1.),
YHHUBEpCAlbHBIE JIOTHYECKHUE OEHCTBHSA (aHanmn3, CHHTE3, CpPaBHEHHE,
Kilaccu(uKamys, TIOJBEICHUE IIOA IIOHSTHE, BBIBEACHUE CIICACTBHH,
YCTaHOBJICHHE MPUYNHHO-CIIECJACTBCHHBIX CBSI3€H, MOCTPOECHHE JIOTHIECKOH
LETOYKH PACCYXKICHNH, HOKa3aTeNbCTBO, BBIIBIDKCHHE THIOTE3 M HX
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000CHOBaHHME), AEHCTBUS ITOCTAHOBKH U PEIICHHs MPOOJIeM, BKIIOYAIOLINE
(dopMynMpoBaHHE TNPOOJIEMBI W CaMOCTOSTENBHOE CO3/aHHE CII0COOOB
peleHus Mpo0IeM TBOPUECKOTO U TIOMCKOBOTO XapaKkTepa.

KoMMyHUKaTHBHBIE  yHUBepCalbHbIE  JIEHCTBUS ~ 00ECIeuMBarOT
COLIMAIBHYI0 KOMIIETEHTHOCTh U Y4YeT MO3UIMM APYIHX JIOJeH, yMeHHe
CIIyIIaTh U BCTYNATh B ANUAJIOT, YIaCTBOBATH B KOJUIEKTHBHOM OOCYXICHUU
mpo0sieM, HWHTETPUPOBATHCSI B TPYMIy CBEPCTHHUKOB M HPOJYKTHBHO
B3aUMOJICHCTBOBATh, COTPYAHNYATh CO CBEPCTHHKAMH M B3pocibMu. Bee
MEPEYHCIICHHBIC BBIIIC OJIOKM HAXOISTCS B TECHOM B3anMOCBs3H [2].

Hcnonp3oBaHWEe  METANPEAMETHBIX  TEXHOJOTHMH B OOy4eHHH
MaTeMaTuKe JaeT BO3MOXKHOCTh pa3BUBaTh MBIIUIEHHME Yy  BCEX
oOyyJaromuxcsi. YuuTeab CO3[aeT Takhe YCJIOBHS Ha ypOKe, B KOTOPBIX
oOydJaromuecss MOIYT CaMOCTOSITEIBHO HAaWTH  pelIeHUE  3aJ/1ayw,
PYKOBOACTBYACH JIMIIb HABOAAIIMMU BOIIPOCAMU YUHUTEIIA. HpI/I 9TOM
neagaror 00BACHSIET ydJamuMcs MOHUMaHUue CyTHU 3aJlavyu.

Peanmaum[ ImporpaMmMbl MOCPEACTBOM HCIIOJIB30BaHUA CHUCTCMHO-
JIeATEIbHOCTHOTO MOJX0Ja B OOYyYeHHWH CO37aéT HEOOXOJMMBIE YCIOBUS
JUIT  pa3BUTHA  yMEHMH  yYCHHKOB  CaMOCTOSTENIBHO  MBICIHTS,
OpPHEHTHPOBATHCS B HOBOM CUTYallMH, HAXOANUTH CBOU IOAXOMbI K PELICHHUIO
MIOCTAaBICHHBIX TMpoOieM. B pesynbraTe HCMONB30BaHUS TEXHOJIOTUH
JEATeIbHOCTHOTO  00ydeHHss B  y4eOHOM  IIpolecce  ITOBBIIAETCS
SMOIMOHAIBHBIM OTKIMK YYallMXCsi Ha TMPOLECC IO3HAHWS, MOTHBAIIUSL
y4eOHOUM JNIeATEIbHOCTH, HWHTEPEC K OBIAJCHHIO HOBBIMU 3HAHUSIMH,
YMEHUSMH M TPAaKTHYECKOMY WX NpuMeHeHuio. Bcé€ 310 cmocobcTByeT
Pa3BUTHIO TBOPYECKUX CIIOCOOHOCTEH IMIKOIBHUKOB, YCTHOH pedd, yMEHHS
(GbopMynMpoBaTh M BBICKAa3bIBaTh CBOK TOYKY 3pEHHUS, AKTUBU3HPYET
MBIIIJICHUEC.

MeTanpeuMeTHmﬁ MOJAXO0J Ha ypOoKax MaTeMaTUKU IMMO3BOJIACT TIOMOYb
o0ydJalomumMcst OBJIAJIETh TaKMMH CIIOCO0AMHU JIESTEIBHOCTH, KOTOpBIE
OyIyT IPUMEHHUMBI KaK B paMKax 00pa3oBaTeIbHOrO Ipoliecca, Tak U MpH
pemieHMH TpoOJieM B pEalTbHBIX JKM3HEHHBIX CUTYalUsiX B YCIOBHSX
COBPEMEHHOM JKHU3HH.

Jluteparypa
3. Konmenuust  ¢enepanbHbIX  TOCYAapCTBEHHBIX  CTaHIAPTOB
obmero odpaszosanus /moxa pea. A.M. Konnakosa, A.A. Ky3nernosa — M.:
[Ipoceemenwue, 2008.
4, ®opmupoBanue Y'Y/l B OCHOBHOHU IIKOJIE: OT IEHCTBHUSA K MBICIIH.
Cucrema 3amanuii: mocobue s yuutens / mox pea. A.I'. AcmonoBa. — M.:
IIpoceemenue, 2014.
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METO/IUKA YCTAHOBJIEHUS 3ABUCUMOCTEN MEXTY
OU3NYECKUMHU BEJIMYNHAMU

ITo TpeboBanmsam ®I'OC rnaBHO# 3amadeil MIKOIBHOTO 0Opa3OBaHUS
SABISICTCS PAa3BUTHE Y YYAIIUXCSA CIIOCOOHOCTH K CaMOCTOSTEIBHOU
NEATeTPHOCTH ¥ OBJIAJCHHE METOJaMH TO3HaHWs. [lo3TOMy BakHO B
mpoIiecce M3Y4IeHUS HOBBIX 3HAHUI BKIIOYATH YYAIINXCS B MPOAYKTHBHYIO
MO3HABATEIIFHYI0  JCATENbHOCTh, pe3yJAbTaTOM KOTOpOH ObuT0  OBI
OBJIaJICHUE OMBITOM CO3JaHUA (OTKPHITHS) HOBBIX 3HAHUI.

Oo0pasoBarenbHas 1e7b (pparMeHTa YPOKa, MOCBSIIECHHOIO U3yUYCHHIO
3aBUCUMOCTU OJHOW BEIUYMHBI OT JpPYro, MOXKET 3By4aTb Tak:
«MOJATOTOBUTH»  YYaIUXCS, YCBOUBIIMX, 4YTO... (dakr o BuIC
3aBHCUMOCTH). Pa3BuBaromias Ieib OyIeT MPEANoJiarath «IOArOTOBKY»
YYaIIUXCs, OBJIAACBIINX CIIOCOOOM YCTAHOBJICHHSI 3aBHCHMOCTH OJHOU
BEJIMYHMHEI OT JPYTOM.

Jlormka cxeMbl TIO3HABaTENFHOW NEATENBPHOCTH 3aBHCUT OT THIIA
3HaHUs ((PU3NIECKUN OOBEKT, SBICHHE, BEIMYNHA, (aKT, 3aKOH, TCOPHS).
Hayunpie QaxkThl O 3aBUCUMOCTH MEXIy BEIHYHHAMU — pe3yIbTar
MMO3HABATEIILHOW JEATENBHOCTH TI0 PEUICHUIO TO3HaBaTeNbHBIX 3amad (I13)
THma: «3aBUCUT JIM OJHA BeIWYMHA OT Jpyroi?» u «KakoB Bua
3aBUCUMOCTH OJHOW BEJMYUHBI OT Jpyroi?». Takue 3agaud pemnaroT
IKCIEPUMEHTAIBHO.

Jns pemenust takux 113 HykHO, TIpexe Bcero, pa3padoTaTh METOJ
HCCIICIOBAHMS, TO €CTh OINPEACIINTh, KaKoe (hU3UUECKOE SIBICHHE HYKHO
BOCIPOM3BECTH, KAKHUC BEJINYMHBI HYXHO H3MCHATH U HU3MEPATH, KAKHC
BEJIMYMHBI JIOJDKHBI OCTaBaThCsi HEM3MCHHBIMU. Bo0-BTOpBIX, HaI0
CIPOCKTHPOBaTh  JKCIEPHUMEHTAbHYI0 ycTaHoBKy (QY), TO ecTh
OTIPENICIIUTh, KAKHM CIIOCO00M OyJieM BOCIIPOU3BOJAUTH SIBIICHHE, N3MEHATh
U W3MEpATh BENUYWHBL. B-TpeTbuX, HaIO BBLCHHTH, Kak OyneMm
00pabaThIBaTh YKCIICPUMCHTAIBHBIC JTaHHBIC.

AHaIM3 COACPKAHUS TOHSATHS O (PU3MYCCKOM SIBICHHH II03BOJIICT
BBIETTUTh OOOOIIEHHBIH Ccrmoco0 pa3paboTKM MeToda OKCIEPUMEHTA,
KOTOpBIA OYyAET COCTOSITh W3 CIEMYIOMEeH CUCTeMBl nehcTBHil: Jlis
(cyxneHwue - el IKCIIEPUMEHTa) He0OX0IUMO:

1. BocrponsBecTH BICHHE ..., U 9ET0O HAO:

* BBIOpATH ... (00BeKT uccnenoBanus ON);
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= BBIOpaTh ... (Bo3aelcTByronmii 00bexT BO);
= 00ecreyuTs ... (ycIoBus B3auMoieiicteus Y B);
* OOHAPYXUTH ... (pe3ynbTaT saBieHust ASl).

2. UccnenoBaTh 3aBUCUMOCTS ... (Y) ot ... (X), amst yero HamO:

* UBMEHSATSH ... X;
* U3MEPATH ... Y,
* 00eCTIeYUTh TOCTOSHHBIMY ... (mapameTpsl K).

3. OOHapyxHTh ... (pe3ynbraT cyxaeaus AC)

O06o00mieHHas cXeMa MPOEKTUPOBaHUSA DY MOXKET OBITH MpeCcTaBlIcHa
cienyromeit cucremoit neiicteuii: 1)B kawecte ... (OU) BBIOEpeM
Yt0o0BI €ro co3narth, ...(uro cmemaem?). 2) B kauectBe ... (BO) Bo3bMeM
..... UToOBI ero co3aats, ...(uro caenaem?). 3) Jns odecneyenus ... (YB)
... (uro cmnemaem?). 4) Insa oOHapyxenus ... (ASl) ... Bocmonb3yemcs ...
(Un). ... (Berbupaem npuHmun uHaukanuu). 5) dus usmenenus ... (X) ...
(uro cpenaem?). 6) Jnsa usmepenus ... (V) ... (uro cnmemaem?). 7) Husa
obecrieuennss nocrostHHbIME ... (K) ... (4ro caemaem?). 8) [ua
oboHapyxeHus ... (AC) ... (uro Oymem nenath?).

VYka3zaHHasl JIOTHKa TO3BOJIIET C(HOPMYIHPOBATH CHUCTEMY IEHCTBHUI
YUUTENS U yYalluXcs NpHU BBISBICHUN 3aBUCUMOCTH MEXKAY BeJTMUNHAMHU:

1. Ilpemnoxenue  mpoOJIEeMHOW  CHTyaluH, B  KOTOPOH
00HapY)KUBAETCs, YTO PE3YJbTAT SBJCHUS NPU BOCIPOU3BEIECHHU €r0 B
Pa3HBIX YCIIOBUSX IIPOSIBIISIETCS TI0-Pa3HOMY.

2. ®opmynupoBanue I13: «OT uyero 3aBUCHUT PE3yJbTAaT SIBJICHUS?»
«Kak 3aBHCHT pe3yNIbTaT SBICHUS OT ...7».

3. Pa3paboTka MeTosa skcriepuMeHTansHoro pemenust 113.

4. IIpoexTpoBaHU€e U KOHCTpyHpoBaHue JY.

5. CocraBieHue IJIaHA BHIIOTHEHUS OIBITA

6. BeImosrHeHHE OITBITa IO COCTABIICHHOMY ILIaHY.

7. O6paboTKa 1 aHAIHU3 PE3YIHTATOB OIBITA.

8. ®opMynHpOBaHUE BBHIBOJIA U3 OTIBITA.

9. @opmynupoBaHue O00O0OIIEHHOTO BbIBOJA — OTBETa Ha
MI03HABATEJIBHYIO 3a/1a4y.

Jlutepartypa

1. Anodpuxosa, C. B., Credanosa, B. B. [Ipakruueckas meronuka
npenonaBanus pusuku. Yacte 1. Actpax. roc. nen. wH-T M. C. M. Kuposa,
1995.

2. AntyHuHa H. IT. OcBoeHue IpoQeCcCHOHANBHBIX
SKCIIEPUMEHTAIbHBIX yMEHHMH yuuTess (U3uKH: Y4eOHO-METOANYECcKoe
mocoOue IJIs CTYACHTOB.: bupck. roc. nea. uH-T., 2002.

40



JasieroBa K.P., buxkynnna H.U.
b® baml'V, r. bupck, Pb
bukynuna H.U.
kari.davletova@mail.ru

PA3BPABOTKA TECTA 11O MATEMATHUKE B IPOTPAMMAX
EXCEL, POWERPOINT, PASCALABC

Wzyyenne 1000 TeMBl B IIKOJIBHOM Kypce  MaTeMaTHKH
3aKaHYMBAETCA NPOBEPOYHON paboToil. Popma MPOBEPKH MOXKET OBITh
nmobasi, B TOM 4YHCIE€ M KOMIIBIOTEpPHOE TecTHpoBaHHe. B ominmume ot
MICBMEHHBIX MIPOBEPOYHBIX PA0OT, TECTHI MO3BOJISIOT JOCTATOYHO OBICTPO
MPOBEPHUTH CTETICHb OCBOCHHOCTH YUE€HUKOM M3ydICHHOTO MaTepHaa.

K 1osoxuTebHBIM MOMEHTaM KOMITBIOTEPHOT'O TECTHPOBAHUS MOXKHO
OTHECTH CJICYIOIIHE:

e o00yuaeMbli y3HaeT OIGHKY cpa3y JKe II0CIe 3aBEpUICHUS

TECTUPOBAHHUS;

e O0OBEKTHBHOCTbH B OLICHKE 3HAHUI TECTHPYEMOTO;

® eciM, KOMIBIOTEPHBII KJlacC MO3BOJISIET, TO MOKHO OPraHU30BaTh

OJTHOBPEMEHHYIO IPOBEPKY 3HAHUH BCEX 00YYaIOIINXCS;

e JCKJIIOYaeTcs paboTa y4uTels 110 py4HOU MPOBEPKE TECTOB.

HecomHeHHO, CHayana yuuTelI0 Hy)KHO pa3pabdoTaTh KOMITBIOTEPHBIN
TECT 110 COOTBETCTBYIONLIEH TEMe.

Hama 3aymaga coctosuia B ciiepyronieM: pa3paboTaTe WHTEPAKTUBHBIE
tectsl B mporpammax MS Excel, PowerPoint u PascalABC mo Tteme
«[lonoxunTensHBle W OTpUIATENIBHBIE 4YHCIa», H3y4aeMOW B Kypce
MareMmatuku 6 kiacca [1].

Ipu co3manuu Tecta B MS Excel u PascalABC MoHO 3anuchiBaTh
BOIIPOCHI, KaK ¢ BEIOOPOM OTBETa, TAK M CO CBOOOJHBIM OTBETOM, KOTJIA HE
npeJIaraloTcst BapuaHTel 0TBeTOB. B PowerPoint tect coznaercst Toapko U3
BOIIPOCOB,  IPEIyCMAaTPUBAIOIIMX BbIOOp IPAaBWIBHOIO OTBETa W3
Npe/IoKeHHbIX. B Toxke Bpems, TecT, pa3pa0OTaHHBII B Mporpamme
PowerPoint, Goee HHTEpaKTHBHBIHN U KPACOYHBIH.

Ilpu paspabotke TectoB B Excel u PowerPoint HeoOxomumo
ucnons3oBaTk Makpocsl. Tect B PascalABC co3narh 3HaYMTENBHO Jierde,
TaK KakK IIPU 3TOM HMCIOJIB3YETCs TMHEHHBIN aJrOPHTM.

Ha pucynke 1 mpuBeseHbl npuMepbl paboThl pa3pabOTaHHBIX HAMH
MHTEPAaKTHBHBIX TeCTOB B mporpammax MS Excel u PowerPoint.
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Puc.1. M300paxkenust pabOTH HHTEPAKTUBHBIX TECTOB B IpOrpaMMax
MS Excel u PowerPoint cooTBeTcTBEHHO.

Ecnu y yuurtens umeercs goctaTouyHo Gombinasi 6a3a WHTEPaKTHUBHBIX
TECTOB IO MPEIMETY, TO MPOIECC KOHTPOJISA 3HAHUN 00YUYAIOIIMXCS MOYKHO
OpTraHM30BBIBAaTh MPAKTHYECKU Ha KKIOM ypOKE MaTeMaTHKU. DTO OyaeT
MOTHBUPOBATh OOYYAIOMIMXCS CHCTEMAaTHICCKA TOTOBUTHCS K 3aHITHSM.
Kpome Toro, yunrens cMOXKET OolepaTHBHEE aHAIM3UPOBATH U OICHUBATH
CTETIeHh OCBOCHHOCTH YYCHHKaMH H3y4aeMOro MaTepuana, 4ro OymeT
crocoOCTBOBaTh  NOBHIMICHUIO  3(deKkTuBHOCTH  00pa30BaTEIHLHOTO
mporiecca.

Ilpun cosmanuu TectoB B MS Excel, PowerPoint u PascalABC
BO3MOJKHO PabOTy MpPOTrpaMMbl HACTPOWTH CIEAYIOIIMM 00pa3oM: Mepexos
K CIIEAYIOIIEMYy BOIMPOCY OCYILIECTBISETCS JIMIIP B TOM Cciydae, Korja
00yUaromuiicss BbIOEPET MPAaBWIbHBIA BapUaHT OTBETAa M3 MPEIOKCHHBIX.
ITpu sTOM 0Oyuaromuiicst B 1I000OM cliydyae HaiJIeT BEPHBII OTBET, mepedpan
BCE NPEIOKEHHBIE OTBETHI. PaboTa ¢ TaKMMH TeCTaMu OYAET BBHIIONHATH
(YHKIHIO 3aKpEIUICHUS] W 3aTIOMUHAHUS IPOUJCHHOro MaTtepuana. Ha Ham
B3IJISLJT KOMITBIOTEPHBIC TECTHI, paOOTAIONIHNE TI0 TAKOMY alTrOPUTMY, OYIYT
T0JIe3HBI 00y4aromumes npu noaroroske k BIIP u EI'D.

Jlureparypa

1. Maremaruka: 6 KJacc: y4eOHUK TSt y4anmxcst
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M.C. Sxup. — M.: Benrana-I'pad, 2014.

2. Komaposckuit A.H. TectupoBanue B 3J€KTPOHHBIX Tabmumax //
HNudopmaruka. [Ipumokenue k razere «IlepBoe centsiopsi». — 2008. - Ne5.
[DnexrponnbIit pecypc] //URL.:
https://inf.1sept.ru/view_article.php?ID=200800501 ([ara oOparueHus
03.04.2021)
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JIMHEMHAS AJITEBPA KAK METO/I PEIIEHHU S HEKOTOPBIX
3KOHOMMYECKHUX 3AJAY

CoBpeMEeHHBIH 3Taln pa3BUTHS HAYKH W TEXHHWKH MPEIIONaraeT cooou
AKTHBHYIO MaTEeMaTH3aLHIO BCEX 00IACTIX HAYKH.

Kak MbI 3HaeMm, 5KOHOMHKa, B OoJbIled cremeHH, Oasupyercss Ha
MPHUHIUNAX MATEMAaTUKH.

Cpenu OCHOBHBIX METOJOB PELICHUs pPa3IMYHBIX 3KOHOMHYECKUX
3aJja4y UCIOJIb3yeTCs MaTpUYHas aiareopa.

CocraBuMm riioccapuii:

Marpunia  pasmepa M X M- [psAMOyrojbHas TaOnMMI@  dYmcen,
cojfiepxaniast M cTpOK U N CTOJNOIOB, & Yucia (COCTABIIIONIME MATPHILY)-
3JIEMEHTBI MaTPULIBL.

CyliecTBYIOT pas3iau4Hble BHIBl MAaTpHIl KBaJpaTHas MaTpHLa;
MaTpulla CTpPOKa; MaTpulla CTOJNOel; HyJeBas MaTpulla; CJUHUYHAS
MaTpHuIia.

Han MaTpunjamMu MOKHO BBIITOJHSTB ONPEIEIEHHBIE ONEPAIUH:

e TpaHCIOHMpPOBaHUE

Ilpn m3MeHeHMM MecTaMHM CTPOK M CTOJOIOB OJHOTO M TOTO JKe
HOMepa B MaTpuie A, I[oily4aeM MaTpully, Koropas Oyger
TPaHCIIOHUPOBAHHOM JUIsl JaHHOM.

OGoznauenue: AT

e Cnoxenue/Brranranue

CymMmoit/Pa3sHOCTRIO  IBYX MAaTpWIl OIWHAKOBOW  Pa3sMEpPHOCTH
Ha3bIBACTCSl MaTpULA TOH K€ Pa3sMEPHOCTH, KAXKIbIA 3JIEMEHT KOTOPOH
paBeH cyMMe/pa3sHOCTH COOTBETCTBYIOLINX 3IEMEHTOB MAaTPUII-CIIaraeMbIX:

Cmxn = Amxn T Bmun, €€ ¢ = a5 T by, i=1,2...,m; j=1,2,....,n

e YMHOXEHHE MAaTPHUIBI HA YHCIIO

IIponsBeneHnemM MaTpuupbl Ay., Ha 4YUCIO 4 HA3BIBAETCS MaTpHLA
Dywn TOM K€ Pa3MEPHOCTH, KaKIObIH JIEMEHT KOTOPOH paBeH
COOTBETCTBYIOIIEMY 3JIEMEHTY MaTpULBl A, YMHOXKEHHOMY Ha YHCIO A!

D sn=aAmxn. ecm d;; = da;;,1=1,2,...,m; j=1,2,....,n

e  YMHOXEHHE COTJIaCOBAaHHBIX MaTpun
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VYMHOKXEHHE MaTpuubl A Ha MaTpully B ompexeneHo, korjma 4ucio
CcTONOIOB MEpBOM MaTpPHUIl PaBHO 4YHCIy CTpoK BTopoid. Torma
NPOMU3BEACHUEM Matpul A, .. u By, ; HaspiBaeTcs Takas Matpuna C,
K&XK/IbIl DJIEMEHT ¢;; KOTOPOH paBeH CyMMe NPOM3BENCHHH DIEMEHTOB |

CTPOKH MAaTpUIBl A Ha COOTBETCTBYIOIIHE 3JEMEHTHI | CTONONA MATPHIBI
B: ]
K

oy = Z Ggbgi. i =12, ...mj=12..n

=1

C moMo1si0 TEOpUU MaTpHIl YAOOHO peIIaTh 331341, CBI3aHHBIE C
3KOHOMHMKOH.
PaccmoTpum onHy U3 HUX:
IIpennpustue Npou3BOAUT IPOAYKLIUIO TPEX BUAOB: P1, P2, Ps.
J71s M3roToBIEHUS MPOAYKINN UCTIONB3YETCS ChIpbe ABYX THIIOB: Si, S2.
HopwMmsl pacxoja cbIpbsi XapaKTEpU3YIOTCS MaTPULIEH:

2 3
A= (5 2) , TIe Kax/pli onement a; ; (i =1, 2, 3; j = 1,2) nokasbisaer,
1 4

CKOJIBKO €TUHHII CBHIPbSA j-TO THUIA PACXOAYEeTCs Ha IIPOU3BOACTBO CAMHUIIBI
MPOAYKIUH i-To BHUA. [I1aH BITycKa MPOAYKITNH 3aJaH MaTPHUIICH-
ctpoxkoit C = (100 80 130).CTOMMOCTD €IMHHUIIBI KAXKIIOTO THITA CHIPHS

MaTpHIei-cToNonoM E = (gﬂ .

Haiitu 06111yr0 cTOMMOCTE ChIphsL.(Q)
Pemenue:
S1=2-100+ 5-80 + 1-130 = 730(en.)
S2=3-100+2-80 +4-130 = 980 (ex.) = S(730 980)

2 3
S=C-A=(100 80 130). (5 2) = (730 980)
1 4

Q=S-B=(CA)B=730-30 + 980-50=70900 (neH. ex.)-00111ast CTOUMOCTb
CBIPBSI.
Oteer: Q=70900(xeH.cx)

OTUM IPUMEPOM OBITIO TIPOJIEMOHCTPHUPOBAHO HACKOJIBKO IMMPOCTO
MOJKHO PELINTH 33a9y SKOHOMHYECKOT'O XapaKTepa NCTIONb3ys 0a30BbIe
3HAHUS JTUHEHHOW areOphl.
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®OPMUPOBAHMUE IIO3HABATEJIBHBIX MHTEPECOB
VYAIIMXCA K ®U3UKE B OCHOBHOM IIKOJIE

®uzuka 3aHEMaeT 0co00e MECTO CpelH LIKOJIBHBIX TUCHUILIMH. Kak
y4eOHBI TPEeMET OHA CO3MaéT y yYalIUXCs MPEACTaBIEHUE O HAYyYHOU
KapTHHE MHUpa. SBISAACE OCHOBOM HAYYHO-TEXHHYECKOTO IIporpecca,
(m3nKa TOKa3bIBaeT yJaIIUMCS TYMAHHCTHYECKYIO CYIIHOCTh HAayYHBIX
3HAHUH, MOMYEpPKUBas WX OCOOYI HPABCTBEHHYIO IEHHOCTh. Du3mka
(hopMupyeT TBOpYECKHE CIHOCOOHOCTH YyYaIIUXCs, UX MHPOBO33PCHHE W
yOexIeHus, T.e. CIOCOOCTBYET BOCIIHTAHHIO BHICOKOHPABCTBEHHOU
JMYHOCTH. JTa OCHOBHAS IEJIb O0YYEHUS MOXKET OBITh JTOCTUTHYTA TOJBKO
TOrAa, Korma B mporecce oOyueHus Oyaer cHOpMHUpOBaH HHTEPEC K
3HAHUSM.

(DOpMI/IpOBaHI/Ie IMO3HABATCJIBbHBIX HMHTEPECOB INKOJbHUKOB JOJIPKHO
MPOUCXOAUTH TIOCIIEA0OBATCIIBHO W TIIOJACPKMUBATBCA Ha BCEX YPOBHAX
pa3BuUTHsI IIO3HABaTeNbHBIX MoTpeOHocTel. [lpomecc QopmupoBaHus
MO3HABATEIIFHOTO ~ WHTEpeca  IIKOJIBHHWKA  SBISIETCA  CIIOKHBIM U
MHOT'O3HAYHBIM, KOTOPBI CIEAyeT paccMaTpUBaTh C pa3HbIX CTOPOH. Ilpu
OpraHu3allK Tporecca OOyYeHHS YYHTEI0 HEOOXOAUMO YYHUTHIBATH
pa3iu4Hble  (aKTOPHI, OKAa3bIBAIOIIME IIOJIOKUTEIBHOS BIUSHHE Ha
(hopMupoBaHHE IMO3HABATEIBHBIX MOTHBOB Yy Y4YallUXCs, HCIOJIB30BaTh
pa3InYHbIe METOIBI M CPEACTBA. MOTHBALUS MOXKET OCYIICCTBIATHCS Kak
COJIep’KaHUEM, YTO CBSI3AHO C OTOOPOM, U3JIOKEHUEM, CTPYKTYPHUPOBAHUEM
W TIPEJICTaBIICHUEM Y4eOHOTO MaTepuala, TaK W IPOILECCOM, YTO CBS3aHO C
opraHu3aIe ya1eOHOW IesTeIIbHOCTH ITKOJbHUKOB.

W3BecTHBIN OWIAKT, OOHA W3 BEOYIINX Pa3pabOTIMKOB IPOOIEMBI
dhopmupoBanust mHTEpeca B nporiecce yueobr — [llyknna I'.1., cautaer, uto
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HMHTEPECHBIH YPOK MOXKHO CO3/1aTh 3a CUET CIIEIYIOIINX yCIOBHM:

1. JInunoCcTH yunTemns.

2. CopepxaHusi y4eOHOro MaTepuana. YYEeHHKY IPOCTO HPaBUTCS
CoJIep)KaHue TAaHHOTO NPEMETa, ¥ OH C HHTEPECOM 3aHUMAETCS.

3. MoTrBOB 1 nipreMoB 00yueHus [1].

Ecim mepBele 1Ba IMyHKTa HE BCETAa BO BIACTH YYHUTENA, TO
MIOCJIEAHUH — TIOJIE ATIsI TBOPUECKOM ESTENBHOCTH JIF000T0 MPEenoAaBaTes.
B koMIurekce JaHHBIX O MO3HABATEIEHOM HHTEPECE OUEHb CYIECTBCHHBIMHU
SIBISIETCSI M €r0 OCO3HaHHOCTh. OCO3HAaHHE MOTHBA BCETAA COMPSKEHO C
OoJiee CHIIBHBIMH BIMSTHHUSMHE €TO Ha JEATENIbHOCTh. Heoco3HaHHBIN MOTHB
TOXe AEHCTBYET, HO NOACIYIHO, IO3TOMY UM TPYIHEE YIPABIIATH.

Ha wHam B3risj, MOXXHO BBIJIETUTh [Ba OCHOBHBIX HCTOYHHKA,
BJIMSIIOIINX HA CTAHOBJICHHE MHTEpECa YYallluXcsl K YUSHHIO:

1) conepxanue yueOHOro Marepuaia,

2) opraHu3anus yueOHOMU JIeSTENbHOCTH.

K nepBoMy HCTOUYHUKY OTHOCSTCSI CIICAYFOLIHE CTUMYJIBI:

— HOBHU3Ha Marepuaa;

— 0OHOBJICHHE YCBOCHHBIX 3HaHMH (OTKPBITHE B NMPEXHUX 3HAHUIX
HE H3BECTHBIX paHEe CTOPOH, CBsA3€i, OTHOIIEHWH M 3aKOHOMEPHOCTEW,
KOTOpBIE JIOMOJHSIOT U Pa3BUBAIOT TO, YTO yXKE U3BECTHO);

— UCTOpPH3M TIperojaBaHus (BKIIOYCHHWE CBEICHHWH U3 HCTOPHHU
Ba)KHEHWIIIMX HAYYHBIX OTKPBITHH, U3 OHMOorpadnii BEMMKUX YUEHBIX);

— TMOKa3 MPaKTHYECKOTO0 3HAYCHUS M HEeOOXOJUMOCTH 3HAHWM, T.e.
CBSI3b  MEXIY COJCpKaHMEM paccMaTpUBaeMOro MaTepuajia U ero
LEHHOCTBIO JJISl JKM3HH, ITPAKTHKH, HAPOJIHOTO X035HCTBA;

— O3HaKOMJICHHE C  COBPEMEHHbIMH  HAY4YHO-TEXHMYECKUMH
JOCTHIKEHUSMHU B PA3IMYHBIX O0JACTSIX — KOCMOHABTHKE, BOSHHOM JIEle,
MEeXaHU3aIuK, ONOMEXaHHKe, CIIOPTe U T.1. [2].

Hanpumep, mnoBbllIeHHe WHTEpeca y Yydalluxcs HaOojaeTcs mNpu

n3ydeHuH TeMbl «TemoBble MAIIMHBIY, TAE€ aHAJIM3HPYIOTCS

NPUHOUIBL  padOT  Pa3IMYHBIX TEIUIOBBIX MAIIMH:  TEIUIOBHIE

JIBUTATEJI, KOHJIMIIMOHEPHI, XOJIOJWJIbHUKH, TEIUIOBbIE HACOCHI,

KOTOpBIE HAXO/AT IIUPOKOE NPHUMEHEHHUE B OBITY M IPOMBIIIIEHHOCTH

[3].

Ko BTOpOMYy WCTOYHHKY OpraHu3aliy y4eOHOH JesTeNbHOCTH
OTHOCSIT:

— BKJIIOYCHHE B 3aHATHUS PA3IMYHBIX (OPM CaMOCTOSATENBHBIX paboT
y4aIuxcs;

— TpoliieMHOe 00yUeHHE;

— TIOCTaHOBKY IPaKTHYECKUX paboT [2].
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Takum 00pa3om, HaJTMYKE y ydaluxcs HHTepeca K yYeHUIO OTHOCUTCS
K TOMY PpsIy NeIarorn4eckux SBJICHUH, KOTOpbIE OOJIBIION CTEneHu
ONpENeNaloTCs  JeATeNbHOCTBIO  YYWTeNs, €ro  IeJarornd4eckuMm
MacTepPCTBOM.
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KAKHM OH ITAPHEM BblLJI (60 JIET IIEPBOMY IIOJIETY B
KOCMOC, PU3UKA KOCMHUYECKOI'O TIOJIETA)

UenoBek BCAKUN pa3 MHTEPECOBAJCS BONPOCOM O TOM, KaK YCTPOEH
HaXOJAIIMNCS BOKPYT MHp, U KaKO€ MPOCTPAHCTBO OH B HEM 3aHUMaeT. J{st
OOBSCHEHUS] TIPOIECCOB, KOTOpPBHIE MPOMCXOIAIT Ha HCXOJHOM crajnu
CTaHOBJIEHUs BceneHHOH, moTpeOoBajcs LENblii apceHall BceX pas3zeiioB
(u3MKK, OXBaTHIBAs ATOMHYIO (DHU3UKY, KBaHTOBYIO (HU3UKY, TEOPHIO
OTHOCHUTEJIFHOCTH M (PM3HMKY 3JIEMEHTapHBIX YaCTHL. Pa3BuTHE pakeTHOH
TEXHHUKH TTO3BOJIMIIO BBINTH B KOCMHUYECKOE MPOCTPAHCTBO. ITO BO MHOT'OM
pacmmpmiIo CriocOOHOCTH HCCIEIOBAHHS BCEX OOBEKTOB, OKAa3aBLIMXCS 32
npenenamMmu 3eMITH.
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B Bek coBpeMeHHBIX TEXHOJIOTHUII TI0IU 3HAIOT, YTO MOJETHI B KOCMOC
He o0xomsarcst 0e3 CIOXKHBIX MPOLECCOB, KOTOpBIE BKJIIOYAIOT B CeOs
SBICHUS (U3UKHM: 3HAHUKM O TPaBUTAllMKM, PEAKTUBHBIX IBHUIaTelsX,
COCTOSTHUH HEBECOMOCTH W JApPYruxX. Mup Takke He 3a0bIBaeT O NEpBBIX
KOCMOHAaBTaX.

Opwuit AnexceeBnd ["arapuH - mepBHIi YeNOBEK, KOTOPHIN MOJETEN U
moOBIBaJl B KOCMHYECKOM TpocTpaHcTBe. Ero moner, mpomsomenmmuii 12
anpens 1961 roma, mpomomxmics poBHo 108 MHHYT, Tak Kak OH 00OIIeN
BOKPYT 3eMJIH 4yTh OOJbIIEe OJHOW OpPOWUTHI HA COBETCKOM KOCMHYECKOM
kopabie "Boctok-1". ITocme 3Toro rpanano3Horo coObrtus [arapuH cran
repoeM Coserckoro Coro3a. B Hacrosmuii mepuon, cmycts Ooiee miecTd
JIeCATUNETHI Tocie ucTopuueckoro noiuera, FOpuit AnexkceeBUd MIMPOKO
OTMEYAeTCs B POCCHHCKHX KOCMHYECKHX My3€iX, IJe B €ro uecTb
BBICTAaBJICHbl MHOTI'OYMCIICHHBIE apTe(akThl, OrocThl M craryd. OCTaHKH
3axopoHeHbl B MockoBckoM Kpemie, a HekoTopas 4acTh €ro KOCMUYECKOTO
KOpabyii BBICTaBIeHa B My3ee PakeTHO-KOCMHYECKOH KOpIopanuu
"Oneprus".

B teuenne 108 munyT "BoOCTOK-1" coBepmmi oguH 0OOPOT BOKPYT
3eMiT, JOCTHTHYB MaKCHMaNbHOW BBICOTHI 203 Mmmm (327 KAIOMETPOB).
Kocmrueckuii kopaOiie iepeBo3mIT IpoBm3ni0 Ha 10 gHEH, B ciaydae, eciu
JBUTATENIN BBIMIYT U3 CTPOsl M ['arapuHy NmpuaeTrcs »KAaTh €CTECTBEHHOTO
pacmazia opoutsl. Ho mpunackl He MPUTOAMINCH, TaK KaK OH BHOBB BOIIIEI B
atMocdepy 3eMilM, CyMEB COXpPaHUTh CO3HaHHE, MOTOMY YTO BO BpeMs
CITyCKa HCHBITHIBAN CHIIBI, B BOCEMb pa3 MPEBBIIIAIOIINE CHITy IPUTKESHHUS.
VY "Bocrtoka-1" He O6bUTO ABHraTenel, 4ToOBI 3aMEUINTH €ro BO3BpaIleHHe,
a TaKKe BO3MOXKHOCTH Oe30macHO npusemianTbes. [IpumepHo B 4 mummsix (7
KM) OT 3eMJIM l'arapwH KaTamyJbTHPOBAJICSA C KOCMHUYECKOrO ammapaTra u
MIPU3EMIIIJICS Ha TTapalItoTe.

Jns Toro uTtoOBI TONET cUMTANCS OQHUIUAIBHBIM KOCMUYECKHM
noseroM, MextyHaponHast genepaunst aspoHaBTuku (FAI), pykoBomsmuii
OpraH a’pOKOCMUYECKOM JTOKYMEHTaluH, ONpeAeaniia, YTO MUIOT JOJDKEH
NPU3EMIIUTBCST  BMECT€ €  KOcMHUYeckuM  kopaOmem.  CoBerckue
PYKOBOAUTENN yKa3biBasiu, uto ['arapun npusemnunica ¢ "Bocrokom-1", u
OHM HE PACKPBIBAJIM, YTO OH KaTamyusTupoBaics 10 1971 roga. Hecmotps
Ha 93T0, [arapmH Bce JX€ YCTAaHOBMJI DPEKOPX KaK TIEePBBIH YEIOBEK,
MTOKWHYBIINH OpOUTY 3eMin U oTpaBUBIIHiics B KocMoc [3].

FOpuii AnekceeBru miepes] COBEPIIEHUEM BEITUYAMIIETO MMOJIETa TUTAT
KHUTYy pycckoro Hay4yHoro pnesrens KoncrantmHa OmyapnoBuua
uonkoBckoro "3a nmpeaenamu 3emin", B KOTOPOM BIIEPBBIC PACKPHIBACTCS
TE€Ma COCTOSIHHS HEBECOMOCTH M OBLI YyAWBIICH NPABMIBHOMY OIHMCAHHUIO
BCEX MPOIIECCOB, MPOUCXOIAIUX B KOCMUYECKOM NIPOCTPAHCTBE.
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CTouT 3aMeTUTh, YTO KOHLEMUHUS TNPUMEHEHHUs] pakeT C IEIbIo
KOCMHYECKHX TOJCTOB B HAYaje 3TOr0 Beka ObLa TaKKe MpPEJIOKEHA
BbIaomuMcst yuyeHsiM [{uonkoBckum. B 1903 romy omyOnukoBaiud ero
cratbto:  «lccrmegoBaHue — MHUPOBBIX — NPOCTPAHCTB  PEAKTUBHBIMU
npubopaMu», B KOTOPOH yYCHBIH MPEIIOKWI MHOTOCTYIICHYATYHO
KOHCTPYKLIMIO YCTPOMCTBA C PEAKTUBHBIM JIBUTATEJIEM, HCIOJIB3YIOLIUM
roproyee MW OKHUCINTENb, PpAaCIOJIOKEHHBII Ha CaMOM YCTpPOMCTBeE.
PeaxktuBHOE [OBMXKEHHME MOXKET OBITH OOBACHEHO Ha 0Oa3e 3aKkoHA
coxpaHeHHus uMmmyibca. OHO TPOUCXOAWT TOTNA, KOT/Ia HEKOTOpas 4acTh
TeJa OTAEISACTCS OT HETO U IBIKETCS, B Pe3yJIbTaTe YET0 TeJIO MPHOOpeTaeT
MIPOTUBOTIOJIOKHO HAIIPABJICHHBIH UMITYJIbC.

IIpu nBW>KEHUU pPaKeThl C PEAKTUBHBIM JIBIDKKOM U3 COIUIa B UTOTe
CropaHusi TOPIOYETO BBHIOPACHIBACTCS MMOTOK JKHIKOCTH WM JKE rasa
(peakTuBHBI MOTOK). B mporecce B3auMOACWCTBUA JABUTATeNsl C
MPOTEKAIOIUM  BEI[ECTBOM BO3HUKAeT pEakTUBHAs cuia. Pakera c
BBIOPAChIBAEMBIM BEIIECTBOM MPEICTABISICT COOON 3aMKHYTYIO CHCTEMY,
MO3TOMY UMITYJIEC CO BpEMEHEM HE U3MEHSETCSI.

Bo3HUKHOBEHHE PEAKTUBHOM CHUJIBI MPOSIBISIETCS BO B3aUMOJEHCTBUHU
JIMIIb HEKOTOPBIX 4YacTed cucreMbl. HapykHble CHIIbI HE OKa3blBAalOT HU
Majeiiero Bo3AecTBUS Ha ero BHeWHMH Buia. Jlo TOro, kak pakera
HAYHET JIBIKCHHE, CyMMa HMITYJIbCOB pakeThl M TOprodero OymeT paBHA
Hymo. [loaToMy, BHOCHEACTBUM BKJIIOYEHMsI JABUraTeled IO 3aKOHY
COXpaHEHHsS HMITYJbhCa, CYMMa 3TUX UMITYJIbCOB TaKXKe PaBHIETCS HYJIIO
[2].

B 3aBepieHne MOXHO CKa3aTh, YTO 32 OU€Hb KOPOTKHM UCTOPUIECKUI
CPOK KOCMOHABTHKa CTajla HEOThEMJIEMON YacThIO HAllleW JKU3HH, BEPHBIM
MMOMOITHIUKOM B XO3SWCTBEHHBIX JIelaX U MO3HAHMU OKPYKAIOIIEro MHpA.
be3 coMHeHuid, nanbHeillee pa3BUTHE 3€MHOM IUBWIM3AIMU HE MOXKET
000MTHCH 0€3 OCBOCHHS BCETO OKOJIO3EMHOTO MpocTpaHcTBa. A mMs FOpus
AnekceeBruya ['arapuHa HaBCEr/la OCTAHETCSl B HCTOPUH, KaK UMsI YeIOBeKa,
KOTOpBI BIEPBbIE OCYLIECTBHJI MEUTY MHOTHX JIOAEH O BBIXOIE 3a
IpeJeIbl 3MHOU aTMOC(EpHI.
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HATPUOTHYECKOE BOCIIUTAHHUE YUAIIIUXCS HA YPOKAX
OU3UKU

B mHacrosmee BpeMs BOCIHTaHHE TPa)XTaHCTBEHHOCTH M JIFOOBH K
Ponuue onpenensercs 3akonoMm Poccuiickoit @enepanun 00 06pa3oBaHUU
B KadecTBE OJHOTO M3 MPHUHIIUIIOB TOCYJAPCTBEHHON MONUTHKH B 00JIacTH
oOpazoBanus. B CBs3M ¢ 4eM, OJHON W3 COCTAaBIBIIOLINX COBPEMEHHOTO
BOCIIUTATENIHHOTO TIpOIlecca SBIACTCS MAaTPHOTHYECKOE BOCIHTAHHE.
OcHoBHasi 1edb M 3aja4a NaTPUOTUYECKOTO BOCHHUTAHUS YYaIIUXCS
3aKJII0YAaeTCs B BBIPAOOTKE Yy KaXIOTO aKTUBHOW JKHU3HCHHOW IMO3HIIMY,
MO3UIMY TPKIAHINHA U TATPUOTA CBOEH CTPAHBI.

Pabora mo mMaTpHOTHUYECKOMY BOCHUTAHHUIO BKJIIOYACT MPUBUTHE
mo0Bu K PoauHe, 4yBCTBa IPYyKObl HAPOIOB, HEIPUMHUPHUMOCTH KO BCSIKUM
MPOSIBIICHUSIM HAIIMOHAJIM3MAa W IIOBHHHU3MA, MPETBOPEHHE MPHUHIIMIIOB
MATPUOTU3MA H HHTEPHALMOHAIA3MA.

CymecTBeHHBIM B 3TOW  paboTe  sBISAETCS  BEIICICHUE
SMOLMOHAIEHOTO KOMITOHEHTa. UyBCTBO maTpHoTH3Ma (QOpPMHpPYETCS B
OCHOBHOM B IIIKOJBHEIC TOABI. B nmampHeimeM OHO CTaHOBUTCS Ooiee
3peNbIM U OCO3HAHHBIM. [109TOMYy W CyIIeCTBEHHO, YTOOBI BCE MOMEHTHI
O3HAaKOMJICHHS peOeHKa ¢ POJHOW CTpaHOW, C ee KyJbTypoH, C ee
MPOLUIBIM, JTyXOBHBIM OOTaTCTBOM POXJald B HEM TIIyOOKUH
SMOIMOHANBHBI  OTKIWK. CHeaylomuM KOMIIOHEHTOM B CTPYKTYpe
MaTPUOTU3MA SBIISETCS UHTEIUIEKTYyaIbHBIM KOMIOHEHT. OH XapakTepu3yeT
3HAHWSA, B3MJSIABI, yOexaeHus dYemoBeka. OCHOBY MaTpPHOTHYECKOTO
CO3HaHUSl COCTABJISIOT 3HAHUS MATPUOTHYECKOTO XapaKTepa, Ha OCHOBE
KOTOPBIX BBIPaOATHIBAIOTCS MATPUOTHYSCKHE B3TILIABI U yOexneHus. B
yOeXKIEHUSIX TMPOSBISACTCS CIWHCTBO MOPAJIBbHBIX 3HAHAA W YYBCTB
yenoseka [1].

Ha wnam B3risig, naTpuOTHYECKOE BOCHUTAHHME YYalllUXCS MOXKHO
peanm3oBaTh M Ha ypokax (u3MkH. J[nsg Toro 4roObl (OpMHpPOBATH Y
IIKOJHHUKOB ~YYBCTBO TMATPHOTH3Ma HA ypoOKax (H3UKH, MOXKHO
O03HAKOMUTh UX C JKU3HBIO U JOCTYIKCHUSMHU YUYCHBIX, BHECHIMX OOJBIION
BKJIaJ] B Pa3BUTHE POCCUICKOW MU MUPOBOM HAYKH. Y MHOTHX POCCHUCKHX
Y4eHBIX OBUIM 3aMedJaTeNlbHBIE KadecTBa: MpedaHHocTb OTumsHe,
CTpeMJICHHE Pa3BHUTh HAyKy cBoeil PonnHbI, MOOHATE ee mpecTmk Ha Oojee
BBICOKHH YpOBEHb. BONBIIMHCTBO 3THUX yUYEHBIX OBUIM M €CTh HACTOSIINE
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naTpuoTsl cBoeil PonauHbl. 3HAKOMCTBO C ycrexaMH CTpaHbl B 00JacTH
(U3MKM W TEXHMKM II03BOJAET (OPMHPOBATh Y YYAIIUXCS YYBCTBO
ropaocTy 3a csoro Ponuny. Kpome Toro, nHTepecHO nogoOpaHHbIH U SPKO
SMOIMOHANBHO TPENOJHECCHHBIH MaTepuan npoOyxkgaer y aereid
OnmaroposHble  YyBCTBA, OCTaBIsleT B CO3HAaHMM TIIIyOOKWil  cruen.
ObecnieunBasi BKJIIOUYEHHE BOCIHTATENBHBIX 3afad, OHOrpaduIecKuit
Marepuan JOJDKEH ObITh OJHOBPEMEHHO CBSI3aH C  KOHKPETHBIM
MaTepuagoM, BKIIOYaTbCS B JIOTHKY W3JO0KEHHS YUIHTENIEM TEKYIIETO
Mmarepuana.

Tak >ke MOXHO OpPraHM30BaTh II0OKa3 XYHOXKECTBEHHBIX (PHUIBMOB.
Hanpuwmep, smmsoxsr punmesmos «K-19» (SnepHblit peaktop), «YKpoIeHHe
oras» (3aKOH COXpaHEHHs uMIyibca), «OTpsAa 0co00Oro HazHAYCHUS»
(PeakTiBHOE JIBIIKEHHE) TO3BOJSIOT Oojee KPacoOYHO M HArJIsAJHO
pa300paTh U3yYCHHYIO TEMY U YBHJIETh UEIOBEUECKHE CYIhOBI HAIPSIMYIO
CBsI3aHHBIC C HAYKOM, HCTOpHUEH 1 TI060BbI0 K Poaute [2-3].

Kpome 3ansaTuil (pU3MKONH HEMOCPENCTBEHHO HA ypOKax, ydalluecs B
Te4eHHe  y4eOHOro  roja  HMMEIOT  BO3MOXKHOCTh  3aHHUMATBCS
HCCIIE0BATEIbCKON paboTOH. B 1emsiX maTpnoTHIeCcKOT0 BOCIMTAHUS TEMY
HCCIIEIOBATEIbCKUX PabOT MOKHO TOA0OpaTh TAaKWUM 0O0pa3oM, YTOOBI
MPOCIIEeKHUBANIACH B3AaUMOCBSA3b U3Y4aeMbIX TE€M 0 (HU3MKE C )KU3HEHHBIMU
curyausiMu.  Hanboslee  MHTEpeCHBIMH  SIBISIIOTCSL  MCCIIEIOBaHMA,
cBsi3aHHBIe C Oynymel mnpodeccueit. Eme omanmm w3 cpeacts
MaTPHOTHYECKOTO BOCIUTAHUS YUYAIIHUXCS SIBIAIOTCS BHEYPOUHBIE 3aHATHS
no ¢usuke. TUNUYHBIM TpUMEPOM, siBisieTcs: «Heenst KoCMOHABTUKUY, Ha
KOTOPOI1 0043aTeIbHO JOJDKHBI OBITh BBICTYIJICHHUS O KOCMOHABTaX Hameit
Ponunel.

Takum oOpa3oMm, BOCIMTaHHE MAaTPUOTH3Ma — 3TO MOCTOSHHAs paboTa
M0 CO3MAHUIO y TMOJPACTAIOMIEr0 MOKOJEHUS YyBCTBa TOPAOCTH 33 CBOIO
Poouny u cBoi HapoJ, yBaXK€HHME K €ro BEIHKHUM CBEpLICHUSM U
JIOCTOMHBIM CTpaHHWIIaM MPOIIOTO, U POJb U (PU3UKH B ATOM IUIaHE BEJIHKA.
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PAINADIUSA: HCTOYHUKH, BUOJIOTNYECKHUE D®PEKTHI 1
PUCKHA

Ha cBere MHOTO OmacHOCTEH, HO CPed BCEX, BBIIEISACTCS OHA U3 HUX
— «pammanusi». OHa camasl 3araJiodyHasl ¥ HeIOHSATHas. Y He yIOWBHTENBHO,
MOTOMY 9YTO C TeX TMOp, KaK TOSBHIOCH SACPHOE OpYyXKHe, BcCe
PaAMOAaKTHBHOE CTal0 acCCOIMHPOBATECS CO CMEPTHIO, OOJE3HIMH,
OyHKepaMHu ¥ MHOTHMU JPYTMMH MyTAOUIUMHU (haKTaMH.

Ha ckonbpko ke omacHa paauaiysl Ha caMOM Jiele, YTO SIBJISIETCS ee
HUCTOYHUKOM M KaKOBBI Oostornueckue 3pdexroi?

Honmsupytomiee M3Iy4eHHE — 3TO MOTOKH (DOTOHOB, DJIEMEHTapHBIX
YacTHUI] WJIH aTOMHBIX sep, CHOCOOHBIX HOHHM3HMpOBaTh BemiectBo [1]. K
HOHU3UPYIOIIMM H3JIYUYCHHSIM OTHOCATCS (DOTOHBI 3JIEKTPOMATHUTHOIO
n3nydeHnss (y- W PEHTICHOBCKOE W3IIyYeHHE) U KOPIIyCKYJISIPHBIE
usnyuenus (« - u [ - uznydenus) [2].

ATOMHBIE 57pa H30TONOB (PAa3sHOBUAHOCTH OJHOTO M TOTO K€
XUMHYECKOTO JJIEMEHTa, OJIM3KMX 110 CBOUM  (PU3HKO-XMMUYECKUM
CBOMCTBAM, HO HMEIOIIME PA3HYyId AaTOMHYK MacCy) pPas3IHYHBIX
XUMHUYECKHX 3JIEMCHTOB MOTYT OBITh CTAOMJIBHBIMH M HECTAaOWJIbHBIMU.
Ceifyac KOJIMUECTBO HECTAOMIBHBIX M30TONOB mpeBbimaeT 2000, Oonbiias
4acTh W3 KOTOPHIX OBLTH MOMYYCHBI UCKYCCTBEHHBIM IyTEM, a CTAOMIIBHBIX
M30TONOB W3BeCcTHO okoo 280. PaHO wiM mo3gHO HecTaOWIBHBIC spa
M30TONOB CaMOMPOM3BOJIBHO pacHamaloTcss Ha OoJiee MENKHE sIpa u
3NIeMEHTapHBIE YacTUIIbI [2].

[IpuunHO# pagHOaKTHBHOTO pacmaja SIBIISICTCS HapyIIeHHe OanxaHca
MeXIy KoimdecTBoM Z ipotoHoB U N HeiTpoHOB B siape. [Ipu HapymeHun
Tpebyemoro 6ananca sIpo 06amaaeT N30BITOYHON YHEPTHEH, N30aBUTHCS OT
KOTOPOTO OH MOXXET B pe3yJbTaTe IepexoJa B COCTOSHHE C MEHBIIEH
sHeprueil. Sfapa, coxmepkamue W30OBITOYHOE UHCIO Z TIPOTOHOB,
0CBOOOXKIIAIOTCS OT JTOr0 M30BITKA B pe3yilbTaTe « -pacmaga. Smapa,
conepkamue n30piTouHOe Yncio N HEHTPOHOB, YMEHBINAIOT MX YHUCIO B
pesynbrate [} -pacmana. Haxkowmer, y -pacman 3TO pacmag saep ¢

H3JIy4YCHUCM (l)OTOHOB BBICOKHX 3Hepr1/1171, KOTOPbIC IIPUHATO HA3bIBATb ) -
JIydyaMHu. HpH 9TOM dApO TEPACT SHCPruro, HO XUMHUYECKUH DJIEMEHT HE
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BUgOoM3MeHseTcs [3].

Paguanms, Ha camMoM Jene, OKpyXaeT Hac Be3le. B cpene
HMOHU3UPYIOIIEE M3IYYCHHUE MOXKET BO3HHUKHYTh H3-32 CCTECTBCHHBIX WU
HCKYCCTBEHHBIX IIPOIECCOB. ECTECTBEHHOE H3IyUYCHHE MPOUCXOIUT U3
MHOT'OYHCJICHHBIX UCTOYHUKOB, BKJIFOUas 6osiee 50 eCTECTBEHHBIM 00pa3oM
BO3HHUKAIOIINX PaIMOaKTHBHBIX BEIISCTB B IOYBE, Boje M Bo3ayxe. K
€CTECTBEHHBIM HMCTOYHHKAM H3IYYEHHUS TaKXKe OTHOCATCS KOCMHYECKOE U
CONTHEYHOE W3JIyUeHHs, HEKOTOpble MHHEpaibl, HampuMep: TpaHUT,
MUHEpalbl ypaHa W TOPUS W MHUHEpANBl, COICpKAaIlUe pPaTdOaKTUBHBIN
W30TOI Kanus [2, 3].

Taroke pagrOakTHBHBIE MaTepPHalIbl MOTYT MOMACTh B OKPYKAIOIIYIO
cpeny B pe3yibTare aBapuil Ha TPOU3BOJCTBE, TJ€ HCIOJb3YIOT
paaroaKTUBHOE ChIPbHE.

HcKkycCTBEHHBIMH —HCTOYHMKAMHU — SIBIISIFOTCS  JIIOOBIC MCTOYHHKH
MOHM3UPYIOUINX H3IyuYeHUH, co3laHHble dYeloBekoM. OHM MOTYT OBITh
W3TOTOBJICHBI C IIEJBI0 KCIOJNB30BAHUS HOHM3UPYIOLIETO H3IY4eHHS OT
O9THX HCTOYHHUKOB, J'II/I6O MMpoOUCXOAdIIUX B HUX MPOLECCOB A APYTIUX
nened  (HampuMmep, TPOM3BOJICTBO AJIEKTPHUSCKOW W/WIH  TEIUIOBOU
sHeprun) [3].

W cTOYHUKOM palHOaKTHBHOTO M3TYYCHHS MOXKET CTaTh JaXke Mmocyna
WIIH APYTHE MPEIMETHI, €CIIM OHU OBLIN M3TOTOBIICHBI U3 YPAHOBOTO CTEKIIA.
Ho xonndecTBo BBIIEIIEMON UM pagUalii HE BEIUKO, TIOATOMY YPaHOBOE
CTEKJIO CYMTAETCS] OTHOCUTEIBLHO OE30IIaCHBIM JJIsl 3J0POBbSL.

Takske 4eoBEK MOKET MOABEPTHYTHCS MOHU3ZHPYIOIUM U3I1Yy4CHUSIM,
MMpoXoasa €XKETOAHBIC MEIOCMOTPHI UIIN KE MPOCTO Moceuiasds MEIUIIMHCKUEC
yupexxaeHus. CeromHs caMbBIMH DPacHpOCTPAaHEHHBIMH HCKYCCTBEHHBIMU
HUCTOYHHUKAMH HOHUBUPYIOIIETO M3JIYUYCHHUA ABJIAOTCA MCIAUIUHCKUC
arnmnaparbl, KaK PpEHTICHOBCKHUEC ammnaparbl, W ApYrue MEAUIUHCKUEC
ycTpoiicTBa [2].

Ham Bcem M3BeCTHO, YTO J03a OCTPOTO OOJNYYCHHUS BBI3BIBACT YTPO3Y
JUI 3OPOBBSI, © Y€M BBIIIEC 3Ta J03a — TEM BHIIIE PUCK 3A0pOBBIO. s
pacdeTa 00IIero M3IYYCHUS HCIOIb3YIOT TaKyI0 SIUHHIY, KaK «3UBEPT» U
«"peit» — At u3MepeHus NOMJIOIEHHOM TKaHsIMU 10361 [ 1]. MHOrokparHoe
cimaboe BO3JCHCTBHE pagWallid, HANpUMEp, 3arap win padota psaoM ¢
SIEPHBIMH MaTepualaMi, MOXKET MPHUBECTH K PaKy. A IpPH OJHOKPATHOM
oOxydeHurn B OONBIIMX J03aX BO3HUKACT OCTPOE PpaAHAIMOHHOE
oTpaBnenue. I[lomyneTanbHOM 10301 y deloBeka OynmeT obmydeHue oT 2,5
10 3,5 I'p, or 6 mo 10 I'p BeposTHOCTH JeTainbHOro mcxoma — 100%,
M3JICYUTHCS B JTOM Ciydae HEeBO3MOXHO. CoBpeMeHHON MemuIuHE
yaaeTcs OTCTPOYHUTh cMepTh MakcuMyMm Ha Toa. Ot 10 mo 80 Ip
YeJOBEK BMANaeT B IIyOOKYI0 KOMY, a CMEPTh HACTYIMAET yKE CIyCTs
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nomyaca. Ilpu OGosmee 80 I'p cmeprh OT paguanuu HacTymaer
MruoBenHo [1, 3].

B 3akmoueHune xorenock Obl CKaszaTh, YTO pajHalis — 3TO OJUH M3
€CTECTBEHHBIX (DAaKTOpPOB OKpyKatomeld cpensl. OHa BcTpewyaercst Besle.
Pannanus BnusieT Ha JKU3HEIESTEIILHOCTh YEIOBEKa TaK K€, KaK U JIpyrue
¢dakTopsl okpyxaromeil cpensl. C Hell HeT HeoOXoamMocTH OOpOTHCH,
CTOWT JIUIIB Pa3yMHO €€ HCIOIb30BaTh.
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OPI'AHM3AIIAA KPYKKOBOM PABOTHI 110 ®U3UKE B
CPEJIHEM IIKOJIE

Kpyxkosas pabota mo ¢pusuku GopMUpyeT U pa3BUBAET CIOCOOHOCTH
U JUYHOCTh peO&HKa. YTPaBIIATH THM IIPOLIECCOM - 3HAYUT HE TOJIBKO
pa3BHBaTh M COBEPIICHCTBOBATH 3AJI0OKEHHOE B YEJIOBEKE INPHPOAOH, HO
(dopMHpOBaTE y HEro MOTPeOHOCTh B IIOCTOSIHHOM CaMOpa3sBUTHUH H
caMmopeani3aliy, TaK KaK KaXIbli YeJOBEK BOCIIUTHIBAET ceOsi mpexie
BCETO CaM, 3/1eCh J0OBITOE JINYHO - JOOBITO Ha BCIO KH3Hb.

Llenmn oOy4yeHust ¢Qusnke OOYCIOBIEHBI CTPYKTYpOH JIMYHOCTH,
o0muMH  nensiMu  00pa3oBaHuWs, KOHIENIMEH npenMmera (QU3MKH, €€
CTaTycOM W DOJIbI0 B HayKe, KyJbType U JKH3HEACATECIbHOCTH OOIECTBa,
LEHHOCTSIMA ~ ()M3WKO-  MAaTeMaTHYECKOro  0Opa3oBaHWS,  HOBBIMHU
00pa30BaTEIbHBIMU HICAMHU.

ITon kpyXkoBoW paboTOli TIOHMMaeTcss He  O0sS3aTeNbHEIE,
CHCTEMAaTHUYECKHE 3aHSITHS C YJaIlUMHCS BO BHEypouHOe Bpems. I1Ikouer ¢
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(pU3MKO-MaTEeMaTHYECKUM YKJIOHOM TNPU3BaHbl YIIyONATh 3HAHUS IO
(hu3MKE IIKOJIBHUKOB, YK€ OIPEAEIHBIINX OCHOBHOM KPYT CBOMX Y4EOHBIX
HUHTEPECOB.

Hepenko y4actie B Kpy>KKOBOH paboTe MO (pHU3MKE MOXKET SBUTHCS
MEPBBIM ATANOM YIIIyOJIEHHOTO M3y4deHUs! (GU3UKHK U IIPUBECTH K BBIOOpPY
(hakympTaTHBa 1O (U3UKH, K MOCTYIUICHHIO B (PU3UKO-MATEMATHICCKYIO
MIKOJTy, K CAMOCTOSATENIbHOMY M3yUCHHUIO 3aMHTEPECOBABIIETO MaTepHaIa U
1.0 [3].

TpeboBanus, MpeabsIBIsSEMbIC MPOrpaMMO MO (pHU3MKE, MIKOIBHBIMHU
y4eOHHKaMH W CJIOKHBIICHCS METOAMKOW OOYYeHHs, pPacCUHTaHbl Ha
"cpennero" yueHuka. OJHAKO YK€ C CEbMBIX KJIACCOB HaUMHAETCS PEIKOE
paccioeHHe KOJIJIEKTHBA y4aIllUXCsA: Ha TeX, KTO JIETKO U C HMHTEpecoM
YCBauBAIOT MPOrPaMMHBIN MaTepual no Qusnke, Ha TeX, KTO JOOMBAETCS
Npy M3y4eHUH (U3UKH JHIIb YIOBJICTBOPUTEIBHBIX PE3yJIbTaTOB, M TeX,
KOMY yCIIeIIHOe n3y4deHue Gu3nKu gaercs ¢ 6oapmuM Tpyaom. [1].

Bce 310 npHBOANT K HEOOXOAMMOCTH MHAMBUAYATH3aLMU OOy4YEeHUS
¢usmke, ogHON M3 GOpPM KOTOPOIA SABISIETCS KPYXKKOBasi pabora.

IlepenoBoil ombeIT pabOTHl yuuTened (U3UKM CBHICTENBCTBYET 00
3G PEKTUBHOCTH CIIEIYIONIMX ITOJIOKEHUH, CBSI3aHHBIX C OpraHW3aled U
MPOBEICHUEM KPYKKOBOH pabOTHI C OTCTAIOIIUMU. [2].

1. lomoyHUTETBHBIE 3aHATHS MO (PU3HMKE [1eJIECO00Pa3HO MPOBOIUTH C
HEOOJIBIIMMH TPYIIIIAMHU OTCTAIOLIHX.

2. CpemyeT MaKCHMalbHO WHAMBHIYAlIW3UPOBAaTh O3TH 3aHATHS
(mampuMmep, mpearas KakIoOMy W3 Y4YallUXCsl 3apaHee ITOATOTOBICHHOE
WHAWBUAYaJIbHOE 33/1aHUE).

3. 3aHATHS C OTCTAIOIIMMM B IIKOJIE LEIecO0Opa3HO MPOBOJAMTH HE
Yaiie OJHOTO pa3a B HENEN0, coderas 3Ty (OopMy 3aHSATHHA C JOMAIIHEH
paboTO# yyaruxcs Mo HHAUBUAYaJIbHOMY IUIAHY.

4. INocyie TOBTOPHOTO M3YYEHUs TOrO WIM MHOTO paszaena GU3MK{ Ha
JIOTIOJTHUTENBHBIX 3aHATHUSAX HEOOXOAMMO MPOBECTH UTOTOBBIM KOHTPOIb C
BBICTAaBJICHUEM OLICHKH TI0 TEME.

5. JlomoyiHUTENBHBIE 3aHATHA 110 (DM3HUKE JIOJDKHBI UMETh 00YyJaromuni
XapakTep; MpH IPOBEJICHUU 3aHATHI II0JIE3HO HCIIOJIB30BATh BapHaHTHI
CaMOCTOSATENbHBIX MIIM KOHTPOJBHBIX Pa0oOT.

6. VYuutemo ¢Gu3ukd HEOOXOOUMO TOCTOSHHO AaHAIU3UPOBATH
MPUYUHBI OTCTABaHUS OTAEJIBHBIX YYAIIUXCS NPU M3YYCHHUH UMM (H3HKH,
M3y4aTh THITUYHBIE OMINOKH, IOIMyCKaeMble yYalMMHUCS MPH U3YUYSHUH TON
WM WHOH TEMBI. DTO JeNaeT JOTMOJHUTENbHbIC 3aHATHS TI0 Gu3nKe Oolee

3¢ (HEeKTUBHBIMHU.
BTopoe u3 yka3aHHBIX BBIIIE HANPABICHUH KPYXKKOBOW PabOTHI IO
(u3nKke — 3aHATHS C YYaI[UMHCS, MPOSBISIONIUMH K €€ HW3YyYCHHIO
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TIOBBILIEHHBII HHTEPEC, OTBEYAET CIIEYIOLIMM OCHOBHBIM IIEJISIM:

1. IlpoOyxneHue W pa3BUTHE YCTOWYHMBOTO HHTEpEca y4alluxcs K
(bU3KKe U ee IPUIT0KEHHSIM.

2. Pacmmipenne u yriryGiieHHe 3HaHUH y4alIuXcsl 10 IPOrpaMMHOMY
MaTepuany.

3. OnrnManbHOE pa3BUTHE (PH3UKO-MAaTEMaTHYECKHX CIIOCOOHOCTEH y
yYaluxcsl W TPHUBHUTHE YYaIIUMCS OIpPEACICHHBIX HAaBBIKOB HAYIHO-
HCCIIE0BATEIbCKOTO XapaKTepa.

4. Pa3Butne y ydJamuxcs yMEHHS CaMOCTOSTEIBHO M TBOPYECKH
paboTats ¢ yueOHOHM U HAYIHO-TIOMYIIIPHOM TUTEPaTypPOH.

5. Pacmmpenne u yriayOneHHEe MPEACTAaBICHUI ydYaIIUXcs O
MPaKTHYECKOM 3HauCHUU (PHU3MKH.

6. Pacmmpenne W yriyOjeHWe NpPEACTAaBICHUI ydalluxcs o
KYJIbTYPHO-HCTOPUYECKON IIEHHOCTH (PU3HKH.

7. YcraHoBieHHEe Oo0Jiee TECHBIX JCJIOBBIX KOHTAKTOB MEXIY
yuuTeneM (U3UKKM W y4YallUMHCS W Ha 3TOM ocHOBe Oojee rirybokoe
N3y4YCHHUE M03HABATENIBHBIX HHTEPECOB U 3AIIPOCOB IKOJILHUKOB.

8. Co3naHue aKTHBa, CIIOCOOHOTO OKa3aTh yYHTENIO (PU3MKH MTOMOIIH
B opraHm3anud 3¢dekTuBHOr0 00y4YeHHs (U3HKe BCETO KOJUICKTHBA
JIaHHOTO KJacca. [4].

[Mpeamonaraercs, dYTOo  peamu3anusi OSTHX  [eJNEH  YaCTUYHO
ocymiecTBisieTcss Ha ypokax. OpHako B Tpolecce KJIACCHBIX 3aHSATHH,
OrpaHMYEHHBIX pPaMKaMi y4eOHOTO BPEMEHH U IIPOrPaMMBl, 3TO HE yJaeTcs
chenarb ¢ JOCTATOYHOM MOJIHOTOHN. IIoATOMY OKOHuaTelbHas U IOJIHAA
peanu3anys 3THX HeJiel MePeHOCUTCs Ha BHEKJIACCHBIE 3aHTHS 10 (pu3nke
3TOTO BHJA.

Jlutepartypa

1. A. B. Xyropckoii, JI. H. Xyropckas. YBnekarenbHas (usnka.
COOpHHMK 3aJaHMii M ONBITOB ISl IIKOJBHUKOB W AOWUTYPUEHTOB C
otBetamu. M.: APKTH, 2001.

2. Bueypounas pabora 1o ¢usuke. Ilon pemakumeir O. O.
Kab6apauna. M.: «IIpocsemenuey, 1983.

3. Xypnan "®wusuxa B mkoine ". M.: OO0 «llIkonsHas [Ipeccay
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COBPEMEHHBIE IIEJAI'OI'HYECKHWE TEXHOJIOI'HA U UX
NCIIOJIb30BAHUE HA YPOKAX ®U3UKHU

CoBpeMeHHOE TPENoJaBaHNE B IIKOJIE CTAJKUBAETCS C IMPOOIeMOi
CHIDKEHUSI MHTEpECa yJalIUXcs K H3YUSHHIO MTPEeAMETOB. TakoH MIKOIbHBIN
npeaMeT Kak (u3nka OOMIEeCTBO IABHO OTHECIO K KAaTErOPHH CaMbIX
cioxHbIX. Ilepen memarorom craBUTheA 3a/a4a — MPOOYANTH MHTEPEC, HE
OTIYTHYTh PEOST CIOXKHOCTBIO MPEAMETa, OCOOEHHO Ha NEepBOHAYAIHLHOM
aTare U3y4eHus Kypca QU3HMKH.

Ha ypokax (QU3UKH HCHONIB3YIOTCS TEXHOJOTHUHM IOIEMEHTHO H
HOJIHOCTBIO: nH(pOpPMaIMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH,
npobsieMHOE 00y4YEeHHUE, UTPOBBIE TEXHOJIOTHHU, TEXHOJIOIUH OMOPHBIX CXEM,
METOA  MpOeKToB, auddepeHIMpOBaHHBI MOAX0A K  OOYYeHHIO,
3710pOBbECOEpEraroye TeXHOJIOTHH U JIP.

NndopMauuoHHO-KOMMYHMKALUOHHbIE TeXHOJIOTUM.
WHdopMannoHHbIlE TEXHOJOTHH MOBBIMAIOT HH(OOPMATUBHOCTH YPOKa,
3¢ PEeKTUBHOCTD o0y4eHus, NpUAAIOT  YPOKY  IOMHAaMHU3M |

BBIPA3UTENBHOCTh.  biaromaps  WCIONB30BaHHIO  WH(MOPMAIIHOHHBIX
TEXHOJIOTH Ha YpPOKE MOXKHO IOKa3blBaTh (parMeHThl BUAEO(UIBMOB,
penkue Qotorpadum, rpaduku, GOPMYJIB, AHUMALMIO HM3Y4aeMbIX
MPOIIECCOB M SIBIEHHH, paboTy  TEXHHYECKHUX  YCTPOHUCTB U
9KCHEPUMEHTAIBHBIX YCTAHOBOK, ITOCTYIIATh MY3bIKY H PeUb, 0OPATUTHCS K
HWHTCPAKTUBHBIM JICKITUAM.

IIpo6aemuoe o0ydyenne. Cerogus Mo MpoOIEMHBIM 00pa3OBaHHEM
MOHMMAETCs TaKasi OpraHu3alys 3aHsATHH, KOTopast IpeIoaracT Co3Ianue
MOJl PYKOBOJCTBOM y4HTENs IPOONEMHBIX CHUTyallMidi W aKTHBHYIO
CaMOCTOSATENIbHYIO JICSITEIBHOCTh yYalllUXCsS 10 MX pPa3pelieHuio, B
pe3yJibTaTe 4ero MpOUCXOAUT OBJIAaJCHNE 3HAHUSIMHU, YMEHUSIMH, HABBIKAMHU
W pa3BUTHE MBICIUTEIBLHON nesTesibHOCTH. PH3MKa B 3TOM IUIAHE JaeT
MIMPOKKE BO3MOXHOCTH. [lpakTWdeckm Kaxapli ypok OGU3UKH —
MPOOJIEMHBIN yPOK.

Hrpospie TexHOI0rnH. VIrpOBYIO TEXHOJIOTHIO MOYKHO HCIIOJIH30BAThH
B KayecTBE IPOBEACHHS IIEJIOT0 YypOKa: HampuMep: INPH IPOBEACHUU
MMOBTOPHUTEIHLHO-00001Ia0mero ypoka B 8 kimacce «®Pusmka 3a 4ailHBIM
cTosioM», «Pu3nKa Ha KyxHe», B 7 kinacce — «Du3uka B 3aragkax».
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TexHosioruss onmopHbIX cXxeM. OMNOpPHBI KOHCHEKT MpPEACTaBiIsSeT
co0O# HarISAHYI0 CXEMY, B KOTOPOI OTpakKeHBI MOJUIC)KAIINE YCBOCHUIO
nH}opManuK, MPEACTaBICHBI pa3JIMUHBIE CBS3M MEXAY HHUMH, a TakkKe
BBEJICHBI 3HAKH, 3aMEHSIOIUE CMBICIIOBOE 3HAYCHUE.

MeTtox mnpoekToB. OTO  KOMIUIEKCHBII ~ MeTox  oOydeHus,
MO3BOJIIOIINN  CTPOUTH y4eOHBIH TpOIECC HCXOIOS W3 HHTEPECOB
yJammxcs, JAIOINN BO3MOKHOCTb y4ameMycs MPOSIBUTH
CaMOCTOATENIBHOCTh B IUIAHUPOBAHMHU, OPraHU3alMM M KOHTPOJE CBOEH
y4eOHO-TIO3HABATENPHON JEATENLHOCTH, PE3YNbTaThl KOTOPOH JOJDKHBI
OBITh «OCA3aEMBIMM», T. €., €CIM 3TO TEOpeTHdecKas mpodieMa, To
KOHKPETHOE €€ peIleHHe, €CIM MPaKTHYeCKash — KOHKPETHBIH pe3ylbTar,
TOTOBBIM K BHEAPEHUIO. B OCHOBE MeToJa NPOEKTOB JIEKUT Pa3BUTHE
[IO3HABATENBHBIX,  TBOPUECKUX  HHTEPECOB  yyalluxcd,  yMEHHH
CaMOCTOATEJIFHO KOHCTPYHPOBATh CBOU 3HaHMSA, YMEHHH OPHEHTHPOBATHCS
B MH(OPMALMOHHOM MPOCTPAHCTBE, PA3BUTHE KPUTUYECKOTO MBIIUICHUSI.

JuddepenunpoBanHblii MOAXO0/X K o0y4eHmuIo.
JuddepeHuupoBanHas opraHuzalys y4eOHOH JeSTelbHOCTH C  OJHOM
CTOPOHBI YYHTBIBAET YPOBEHb YMCTBEHHOIO Pa3BUTHsA, NCUXOJOTHYECKHE
0COOCHHOCTH y4YaIIuxcsi, aOCTPaKTHO-JOTHYECKHH Tun MeinuieHns. C
Jpyro# CTOPOHBI — BO BHUMAaHUE PUHUMAETCS] HHANBHYaIbHbIE 3aIIPOCHI
JIMYHOCTH, €€ BO3MOXKHOCTH W MHTEpEChl B KOHKPETHOI 00pa3oBaTenbHON
obmacru.

3n0poBbecOeperaomme TeXHOJOTHU. [aBHas 3afava peaau3anuu
3/10poBbecOeperaomnei TEXHOJIOTHH — TaKas OpTaHU3aIH
00pa3oBaTeNbHOTO MPOCTPAHCTBA HA BCEX YPOBHIX, IMPH KOTOPOIi
KayecTBEHHOe  O0ydeHHe, pa3BUTHE, BOCIHUTAaHHWE  YYaIIUXCS  HE
COTIPOBOKIAETCS HAHECEHHEM yIepOa UX 310pOBBIO.

3akaiouyeHue

Bce BbIleo3HaYeHHBIE TEXHOJIOTMH IO3BOJISIOT JOOUTHCS PELICHUS
OCHOBHOM 3aJjauil: pa3BUTHUS TI03HABATEIbHBIX HABBIKOB YYallUXCsl, yMEHUNI
CaMOCTOATENIBHO KOHCTPYHpPOBAaTh CBOM 3HAHUS, OPUEHTUPOBATHCA B
nH(OPMALMOHHOM MPOCTPAHCTBE, Pa3BUTHSI KPUTUYECKOTO M TBOPUECKOTO
MBILIUIEHUSL.

Jlureparypa

1. Mangenos C.I'. KoHcTpynpoBaHHe COBpPEMEHHOTO ypoka. — M.:
[Ipoceemenwne, 2002.

2. Jlapuna B.II., XoasipeBa E.A., OkyHeB A.A. JIeKuuy Ha 3aHATHIX
TBOpUeCcKOi 1abopaTopuu « COBpEMEHHBIE IEAATOTHUECKIE TEXHOIOTUIY. —
Kupos: 1999-2002.
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TEOMETPUYECKHUIA CMBICJI CACTEMBI JINMHENHBIX
HEPABEHCTB C JIBYMS HEM3BECTHBIMHA

CucTeMoil TUHEHHBIX HEPaBEHCTB — HA3bIBAIOT HECKOJIBKO JTMHEHHBIX
HEPaBEHCTB, KOTOPBIC JIOJDKHBI BBHIMONHIATHCS OJHOBPEMEHHO. Teopus
CHUCTEM JIMHEHHBIX HEPaBEHCTB — HEOOJIBIION, HO BeChbMa yBJICKATCIbHBIH
pasnen mareMaTtukd. MIHTepec K HeMy OOYCIIOBJICH B 3HAYHMTEIBHOU Mepe
KpacoToll TIeOMETpUYEeCKOro  CoJaep)kaHHs, HO00 B TepeBoAc Ha
FeOMeTpI/I‘-IeCKI/Iﬁ SA3bIK 3aJaHUC CUCTCMbI HHHeﬁHLIX HepaBeHCTB C I[ByMH
NiIn TpeM)I HCU3BCCTHBIMHU O3HAYACT 3aJaHHUC BLIHyKHOfI MHOFOYFOJ'H)HOﬁ
0o0nacTH Ha MIIOCKOCTU WJIH, COOTBETCTBEHHO, BBIMTYKJIOTO MHOTOTPAHHOTO
TeJa B MPOCTPAHCTBE.

B CTaThe paCCMOTpI/IM CUCTECMBI J'II/IHCﬁHI)IX HepaBeHCTB [} }lByMH
HCU3BCCTHBIMU. PCHH/ITI: TaKyIO CI/ICTeMy HHHCﬁHBIX HepaBeHCTB — 9TO
3HAYAT HAaWTH MHOXECTBO TOYEK IUIOCKOCTH, KOTOPBIC YIOBICTBOPSIOT
Ka)XIOMy HEpaBEHCTBY cucTeMbl. CHCTeMa JIMHEHHBIX HEPaBCHCTB MOXKET
HE WMETh pEIIeHHH, TO ecTh, OBITh HecoBMecTHOH. Ho cambrit
pactpoCTpaHEHHBIA CIy4ail, KOT/Ia pEIICHHEM CHCTEMBI SIBISCTCS
HeKoTopass o0yacTh ImiIockocth. OO0JacTh pemeHud MOXeT OBITh He
OrpaHUYEHHOI (HarmpuMep, KOOPAWHATHBIE YE€TBEPTH) JIMOO OrpaHHMYCHHOM.
OrpanudeHHas 00NacTh peIIeHNH Ha3bIBACTCS MHOTOYTOJIFHUKOM PELIeHU
cuctembl. To ecTh, TEOMETPUIECKOE MECTO TOYEK, KOOPAUHATHI KOTOPBIX
yZ[OBHeTBOpﬂIOT BCEM HepaBeHCTBaM CHCTCMBI, CCThb BI)IHyKJ'Iaﬂ
MHOT'OYTOJIbHAs 00J1aCTh.

~

Puc. 1. MHOTOYTOIBHUK pEeIIeHNn CUCTEMBI HEPABEHCTB.
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OHa mosyyaeTcsi B pe3ysbTaTe MepeceyeHus] BceX MOIYIIIOCKOCTEH,
OTBEYAIOIIMX HEpAaBEHCTBaM JaHHOU cuctembl. Ha puc. 1 mokazana oana u3
BO3MOJKHBIX TAKUX 00JIaCTEH.

DTy 005acTh, OrpaHUYCHHYIO HECKOJIBKUMH TPSIMBIMH, TpeOyeTcs
HaWTH Ha YEPTEIKE.

B kaugecTBe mpuMepa pacCMOTPUM CHCTEMY JIMHEHHBIX HEPABEHCTB!

2%, +3X%, <6
—X +2X,<4

Pemenne:

Jns Havanma HaWAEeM MHOTOYTOJIBHUK PEIICHHH STOH CHCTEMBI
HepaBeHCTB. [IOTOM TIOCTPOMM TPAaHWYHYIO TIPAMYIO M IIEPBOTO
HEPABEHCTBA, TO €CTh MPAMYIO 2X, +3X, =6, M IPaHUYHYIO IPAMYIO LI

BTOPOI'0 HCPABCHCTBA, TO €CTh IIPAMYIO —X1 + 2X2 =4.

IMoynnockocTy pelieHui, COOTBETCTBYIONINE HEPABEHCTBAM JTaHHON
CHUCTeMBl, Ha pucyHke 2. OOmas YacTh MOIYIUIOCKOCTEH peleHuH
MpeacTaBisieT co0oit oTKphIThIN yronm ABC. DTo 03HayaeT, 4TO MHOKECTBO
TOYEK IUIOCKOCTH, COCTaBIIOMUX OTKpBITEI yron ABC, sBmsercs
peleHneM Kak IepBOro, TaK M BTOPOTO HEPAaBEHCTBA CHUCTEMBI, TO €CTh,
SIBIISICTCS PELICHUEM CHCTEMBI JIBYyX JIMHEHHBIX HEPaBEHCTB.

X,

F 3

v

Puc. 2. Pemenuie cuctemsl ¢ IByMsI HEU3BECTHBIMU

Takum 00pazoMm, KOOPAWHATHI JIOOOKW TOYKH OTOTO MHOXKECTBA
YIOBIETBOPSIIOT 000MM HEPABEHCTBAM CHUCTEMBI.
Jluteparypa

1. 3opkameuieB B.M., KucemeBa M.A. CucreMbl JIHHEWHBIX

HepaBeHCTB. - Mpkyrtck. 2007.
2. Kymukos JILSI. Anrebpa IWHEHWHBIX CHCTeM. - M31aTeiabCcTBO:
Bricmas mkona. 1979 r.
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TEKCTOBBIE 3AJTAYHN U UX KJTACCUOUKALIUA B KYPCE
MATEMATHUKHA OCHOBHOM IIKOJIbI

Bompoc ¢popmupoBaHus yMEHUI 1 HABBIKOB IPH PEUICHUH TEKCTOBBIX
3amaqd y OOYyJarommxcsi OCTaéTcs OTKPHITHIM Ha CETOAHSAIIHWN [eHb W
SBISICTCA ONHUM W3 TJIABCHCTBYIOIIMX BOIPOCOB B METONWKE OOYYCHHUS
MaTeMAaTHKH.

Ilepen TeM, Kak paccMOTpPETh KIIACCH(HUKANNIO TEKCTOBBIX 3ajad,
paccCMOTpUM dTamlbl pelIeHus] TEeKCTOBBIX 3ajad. I[Ilpomecc perneHus
TEKCTOBBIX 3aJjad B METOAMKE MPENoJIaBaHUsl MaTeMaTHKe JeNUTCS Ha
YeThIpe TUIA:

1.Ocmvicnenue ycnogus 3adavu. Ha mepBoM dTamne y4EHUKH JOJKHBI
OCMBICITHUTh CaMO YCJIOBHUE 3aJauH, a TaKXKe, YTO MMEHHO TpeOyeTcss HallTH,
pa3paboTraTh OTACIBHBIC 3JEMEHTHI YCJIOBHsS, BCIIOMHHUTH HEOOXOIUMYIO
WHPOPMALMIO NI PEIIeHUs 3aJadd, COOTHECTH C 3TOH wuH(popMarmen
YCIIOBHE U 3aKJIFOUCHUE 3a1aUH.

2.Cocmasnenue niana pewenus. Ha BTOpoM 3Tarne YIYeHHKaM HYKHO
COBEPIIUTH MPOOBI PA3HOOOPA3HBIX COYETAHHHA W3 TOTO, YTO TAHO, H TOTO,
YTO HY)KHO HaWTH, ONpEACNHTh K KaKOMy W3BSCTHOMY THITY 3amgad
OTHOCUTCS JaHHAs 3ajgada, a TaKXe BbIOpaTh Haubojee MpueMIIeMbIe
METO/IbI, MPUOIN3UTENILHO HAMETUTD TUTAH JJIs PeIIeHHs 3a/1a4H.

3.0cywecmenenue niana pewenus. Ha TpeTbeM 3Tare MPOUCXOAUT
peanuzanus TIaHa pelieHusl, yJamuecs OJHOBPEMEHHO KOPPEKTUPYIOT €ro
C TIOMONIBIO COOTHONICHWs YCIOBHUS 3a7add W BBIOpaHHOTO 0Oaswuca,
OTIPEJICNIAIOTC  CO  CMOCOO0OM  OMOpMIICHHSI pElIeHHus 3aJadd, Jajnee
MepexoaaT K 0QOPMIICHHUIO pEIICHUS.

4. U3yuenue naiioennozo pewenus. Ha mocieqHeM srtarne mpoucxoIuT
(ukcayisi KOHEYHOTO pe3ysibTaTa PEIICHHs 3aJa4d, HPOBOTUTCSA €ro
aHaN3, MPOBOIUTCS UCCIICAOBAHIE OCOOBIX M YACTHBIX CITy4acB.

B mareMaTHke WMEHOT MECTO pa3HbIe BApUAHTHI KIACCHU(DHKAIMA
TEKCTOBBIX 3a1a4. [IpuBeneM mpuMep HECKONBKIX KIIACCH(UKAIINNI:

IO.M. Komsrun pazgensieT 3afadyd 10 KOJMYECTBY HEHM3BECTHBIX
KOMIIOHEHTOB B CTPYKTYpE Ha:

a) Obyugatomue 3agaun. Takue 3a1a4u OH JETUT Ha:

- 3a/1a41 C HEU3BECTHHIMH HadaJIbHBIMH COCTOSHUSM,

- 33/1a4U C HEM3BECTHOW TEOpeTHUECKOl 0a3oi;
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-3aJ]a4l C HEU3BECTHBIM QJITOPUTMOM pEIICHHUS;

-33J]a4l C HEU3BECTHBIM KOHEUYHBIM COCTOSHUEM.

6) 3amaun mouckoBoro xapakrepa (IIpumep: 3amauu, cocTosiue U3
JIBYXHEU3BECTHBIX KOMIIOHCHTOB).

B) IlpobOnemusie 3amaum ([Ipumep: 3amaum, COCTOAIMME M3 TPexX
HEM3BECTHBHIXKOMIIOHEHTOB).

I[lo omnowenuro x meopuu 3amauu AENATCS HA CTaHAAPTHBIE U
HECTaH/JapTHbIE.

Mo mamemamuueckomy cooepacanuto, KOTOPOE COOTBETCTBYET
crenuUKe TOW MM MHOW MATEeMAaTHUECKOW MUCHIUIUIMHEBL, 3a0adil JCISATCS
Ha: apu(QMeTHICCKHE; aNreOpandecKue; aHAINTHIECKUE; TCOMETPHUICCKHE.

Ilo xapaxmepy mpeboganuii 3amadun JAensATcd Ha: 3aJadd  Ha
BBIYMCIICHUE; 3a/ladyd HA IIOCTPOCHHUE; 3aJa4d Ha JI0Ka3aTeIbCTBO; 3aJa4yu
TEKCTOBBIC; 3a/1a4l KOMOMHATOPHOTO XapaKTepa.

Kaxnaprif Tunm 3amay, B 3aBHCHUMOCTH OT JIOTMYECKOH CTPYKTYpHI
3a/1a4M,pa3eIsAroT Ha!

- 3aJa4u Ha BCTPEYHOC ABMKCHUEC B OJHY CTOPOHY M JABHIKCHUE B
MIPOTUBOIOJIOKHBIE CTOPOHBI;

- 3aJa4d Ha HAXOXKIEHUE YacTH 4YKcia M HaXOXJIECHUE YHucia M0
3a/laHHOM €ro 4acTu;

- 33/1a4M Ha HAXOXKJIEHUE COOTHOLIEHUS YUCEIT;

- 33/1a4¥ Ha HAX0X/I€HUE HECKOJIbKUX IPOLEHTOB YKCIIa;

- 33/1a4 Ha HAXO0XJIEHUE YUCIIA 10 €r0 IIPOLIEHTY;

- 3aJla4yd Ha HaXOXKIACHUC MPOUCHTHOI'O0 OTHOWLICHHSA WJIM BBIPAXKCHHUC
YaCTHOTO B MPOIICHTAaX.

Yautens wmatematuku llleBkun A.B. mpeanaraer cliegyrouryro
KJIacCU(UKALNIO 33724 MPH M3YUYEHUW HATYPAIbHBIX YHUCEN: CIOXKEHUE M
BbIYMTAHUC HATYPAJbHBIX YHUCCI; YMHOXCHHUC W ACJICHUC HATYpaJbHBIX
YyCes; 3a7aud «Ha YacTW»; HAXOXKIEHHE [BYX YHUCEI 0 X CYMME H
Ppa3HOCTH; 3a7ja4M Ha IBM>KEHUE I10 PEKE; 3a/1a4d Ha ABUIKCHUE.

[IpencraBnenHass BhIIe KiIacCH(UKAIMS, IO HAMIeMy MHCHHUIO,
MO3BOJIUT YYUTENK METOJUYECKH MPAaBWIBHO M IO3TAIHO HPENOJHECTH
HEOOXOIUMBIC JIJIsl 00YJAIOIIMXCS 3HAHUS 110 PEIICHUIO TEKCTOBBIX 3a71a4.

Jlutepartypa
1. Konsrun, 0. M. 3agaum B oOydyeHun Marematuke. M.:
IIpoceemenwue. - 1977.
2. llleBkuH, A.B, TekcTOBbIC 337a4H B IIKOJBHOM KYPCE€ MaTEMaTHKU
(5-9-¢ kmaccel). / Maremaruka. Nel7 - 2005.
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CIIUPAJIb APXUMEJIA 1 EE IPUMEHEHUE

BaxxHo WMeTP  TOJHOE  TEOpPETHYECKOe W IPAKTHIECKOoe
MpeICTaBICHNE B Mporiecce OOYUICHHS O TOM IUIM MHOM IIpeaMeTe. Takum
0o0pa3oM, Jierde pemunTh 3a1a4d, CBSI3aHHBIC ¢ ATOH TeMaTHKod. B manHOM
paboTe MOMEHT MBI PacCMOTPHM TaK Ha3bIBAEMYIO TPAHCICHICHTHYIO
KPUBYIO- CHHpalb ApXuMena, NpPEACTaBUM €€ YpaBHEHHs, HW3y4YUM
CBOWCTBA U IPUBEACM IPUMEHECHUS

Hamomuum ompesenenne ApxumenoBoit cupaiu. [1]. Dto kpusas,
KOTOpas. MNPEACTABJIACT COOO# MyTh, OMHCHIBAEMOW HEKOTOPOW TOYKOH,
JBIDKYILEHCS C HOCTOSHHON CKOPOCTBIO V T10 JIy4dy, BPaIIaloIEeMycsl OKOJIO
nomoca O ¢ MOCTOSIHHOH yTJIOBOM CKOpOCTBIO . CTOUT OTMETHTH, YTO
cnupais ApxuMeAa COCTOMT M3 OECKOHEYHOro uymciaa BHUTKOB. OHa
HAYMHACTCS B IICHTpE [udepoaTa, U Bce Oosee yaauseTcst OT HEro mo Mepe
TOT0, KaK pacTeT 4ucio 06opoToB. [Cum. Puc. 1]

YpaBHeHHE B TOJSIPHBIX KOOpAWMHATaX CHOUpAIH Apxumena
3aITUCHIBACTCS CICAYIOIINM 00pa3oM:

p=a-g 1)
rae —o = @ = 02, a a- KOAQPHUIHUEHT MPOTOPIHOHAIBEHOCTH.

Ecmu mepexomuTh K JEKapTOBOH CHCTEME KOOPIWMHAT, TO MBI
MOy IHM:

VX2 4yt =a-arctyg i (2)
Brmoxaiimum o6o0meHreM crimpanyi Apxumesaa sBIsSIeTCS KpUBas:
p=ap +1 3)

MPEACTaBJSIOMmAas Co00H KOHXOHMIY 3TOM CHOHpaJd W Ha3biBaecMast
Heoumoii. OHa HAaXOOUT MPUMEHCHHE B KOHCTPYKIUH MPSAHIBHON
MAIIHHBL.

CyIecTBYIOT MOMEHTHI, KOT/Ia HaM He YHAETCS ¢ TOMOIIBIO IIHPKYJIIS
W JIMHEWKH PAa3lIeNIUTh MPOU3BOJIHO B3ATHIA Yroj HA TPH PaBHBIC YacTH.
Ceiliyac ke 3Ta 3a/a4a PEIIUTCS HAMHOTO MPOINE, TaK KaK C MOMOIIBIO
NPUMEHECHUsl CIHUpald ApXuMena, MOKHO Pa3/IeiHTh 000N yrox Ha N
YHCJIO PAaBHBIX YacTeH.

UroOb! pazmenuth yros BAC Ha n paBHBIX 4YacTeil, CHavyajia 4epTHM
criupans Apxumena Haj otpeskoM AB. Hora 3mech melicTByeT Kak och X €
YIJIOBBIM HAaKOHEYHHKOM A Kak Hayallo KOOpAuHAT. PaccrosiHme ot
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BEPIIUHBI yrojka J0 TOYKH mepeceueHus D cmupanm ¢ Ipyrum ruiedom
yrojika TeIephb pa3/iesIeHo Ha N yacTeil paBHOW JIMHBEL. BoCnonb30BaBIINCE
TEOpeMOi O Jydax 3TO MOXHO CHAENaTh TOJIBKO C MOMOINBIO JUHEHKU U
LUPKYJIS, TaK KaK OHU MPOBOJAT €IIIE OJMH JIy4 OT yIJIOBOTO HAKOHCUHHUKA
A ¥ TIPOBOIAT N pPaBHBIX PACCTOSHUM C MOMOIIBID UPKYJIS OT YIJIOBOTO
HAaKOHEYHHKA. 3aT€M COCIHHAIOT KOHEYHYI0 TOYKY MOCIETHETO IyTH C
Toukoii D ® oTpe3kaMu yriia W TPOBOAAT MapajuleId 3TOMY MapuIpyTy
gyepe3 n-1, gambHEHIIHMA MyTh 3aKaHIUBACTCS Ha OalKe YTJIOBON BEPITHHBI
A. Touku niepeceueHus mapauienei ¢ orpe3koM yriaa AC pa3eanM oTpe3ok
AD Ha n OoTpe3KOB paBHOW JUIMHEI. Tereph MOCTPOUM n-1 OKPYKHOCTEH,
KOTOpBIE UMEIOT TOUKY yriia A B KadecTBe IICHTPa M MPOXOIAT depe3 n-1
KoHeuHble Touku cermMeHToB AD. CoenuaseM n-1 Touyek mepecedeHus n-1
OKPYXHOCTEH CO CIIUPANBIO C OCTPHUEM yIiia A, ¥ TAKMM 00pa30oM MoJrydyaem
pasaencuue yria BAC Ha n paBHbIX yriioB. [2]. [Cm. Puc. 2]

y

Puc. 1 Puc. 2
Kpome »sTux cnyuaeB, coumpans ApxuMmena HOpUMEHSETCS B
KyJauKOBBIX  MEXaHM3MaX, B  CaMO  LEHTPUPYIOIIEM  IaTPOHE.
Mo0>KHO IPUBECTU MHOMKECTBO IIPUMEPOB, U PELIUTh MHOXKECTBO 3aJad C
NIPUMEHEHUS 3TOW KpuBOW. MMEHHO IO3TOMY BaXKHO 3HAThb TEOPUIO U
[IPUMEHEHHUE €€ HA ITPAKTUKE.

Jlutepatypa
1. Bponmreitn U.H., Cemennses K.A., CnpaBo4HHK IO MaTeMaTuKe JJIs
WHXKEHEPOB U YYaIluXcs BTy30B. - 13- u3z., ucnpasieHnoe. - 1986r.
2. Bopnnes B.T. CoopHuK 33124 1 ynpakHEHUH 1o andepeHnaIbHon
reoMeTpuu. - Munck, Boiimiimas mkona, 1970 r.
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IMPUMEHEHUE COBEPIIEHHBIX ®OPM IIPY PEIIEHUN
3AIAY

B ommMmnmamgHpIX 3amadax Mo MaTeMaTHKe W WHPOPMATHKE HEPEIKO
BCTPEYAIOTCS 3a]1add, KOTOPBIE PEIIAIOTCS C NMPHMEHEHHEM COBEPIICHHBIX
HOpManbHBIX (opM. CamMu naHHBIC (HOPMBI MIUPOKO HCHOIB3YIOTCS TIPHU
onrcaHud pabOTHl UCKPETHBIX YIPABIIONNX CUCTEM, MIPH HCCICIOBaHUU
TaK Ha3bIBaeMBIX pelieliHO-KOHTaKTHBIX (PK) cxem.

Hanpumep, korja Hy>KHO MOCTPOUTH CXEMY JIEKTPUUECKOH 1enu amst
MOABE3/1a YETHIPEXITAKHOTO JI0OMA, YTOOBI BHIKIIIOYATENIEM Ha JIF000M dTaxe
MOXHO OBUIO OBl BKJIIOUHTH WIIM BBIKIIOYUTH CBET BO BceM jgome. CTouT
ynoMmsHyTh, 4To PK cxemoli sBiseTcss yCTpOWCTBO W3 IPOBOJHHKOB U
JIByXIIO3UIIMOHHBIX KOHTakTOB. OHO CIYyXUT Uil COGIMHEHHS WIH
pasbeMHEHHS TTOIFOCOB HCTOYHHKA TOKA ¢ HEKOTOPBIM moTpebuTtenem [1].

Ha mpakTuke 9acTo BCTpedaroTcs CTaHAAPTHBIC 3aladd, TOe CHadala
HYXKHO 3amucath (QyHKIuro, omuceBaromyio PK cxemy, ympoctuts ee u
3aTeM IOCTPOUTH TAONHUIYy UCTUHHOCTH Ui 3To# (yHKimu. Cremyromas
3ajjadya paccMaTpuBaeT OOpaTHBIA CiIydail: JaHa TaONWIla WUCTHHHOCTH, W
HY>)HO niocTpouts PK cxemy, peanu3yromnyro JaHHYO QYHKIHIO.

Ilpumep. Yetbipe npenogaBatenss OTOUPAIOT 3a1a4M JIJIsI OJTUMITHAIBI.
Ha BpIOOp mpemsiaraeTcst HECKOJIBKO 3a1ad. 110 Kak0M 3a1a4e KaxIblid 13
IpernoaBaTenei BrICKa3bIBaeT cBoe MHeHue: jierkas (0) wmm TpynHas (1)
3a1ayda. 3aaya BKJIIOYAETCS B OJMMIIMAJHOE 33JaHUE, €CIIM HE MEHEe JIBYyX
npernoaBaTeeil OTMETHIIN ee Kak TPYAHYIO, HO €CITH Bce 4 mpernoaBaTens
CUMTAIOT €e TPYIHOW, TO Takas 3ajada HE BKIIOYACTCS B OJIMMIIMATHOE
3aJaHMe Kak CaIMIKoM cioxkHas. CocTaBbTe€ JIOTMYECKYI0 CXEMY
yCTpOWCTBa, KOTOpoe OyneT BblJaBaTh Ha BbIXoAe |, ecianm 3amada
BKJIIOUAETCS B OJIUMIIMAIHOE 3a1anue, u 0, eciiu He BKiItodaercs [2].

Pewenue. Tloctponm Tabnuily MCTMHHOCTH HCKOMOW QyHkumu F,
YIOBJIETBOPSIOIIYIO 33JaHHBIM YCIOBUSIM. Y HAcC €CThb UETHIPE BXOJHbBIE
nepemennsie (A, B, C, D). CrenoBarensHo, uckomas (yHkuus OymeT
¢yHKnmelt oT dYeThlpex MepeMeHHbIX. Hrmke mpexacraBieHa Tabnmia
WUCTUHHOCTHU AaHHON QyHKIWHU. [To maHHOW TaOIMIIe CTPOMM COBEPUICHHYIO
Iu3bIoHKTHBHYIO Gopmy: F(A,B,C,.D)=(AA BEA CAD)W (AAEBAC AD) vV
(ANBACADYVAANBACADY)VAANBACAD)VAANBAC AD)V
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(AN BACAD)V(AABACAD)V(@AABACAD)V(AABAC AD)
Ta6x.1. Tabauiia HICTHHHOCTH MUCKOMOW (DYHKIIHH.

A B C D F(A,B,C,D)
0 0 0 0 0
0 0 0 1 0
0 0 1 0 0
0 0 1 1 1
0 1 0 0 0
0 1 0 1 1
0 1 1 0 1
0 1 1 1 1
1 0 0 0 0
1 0 0 1 1
1 0 1 0 1
1 0 1 1 1
1 1 0 0 1
1 1 0 1 1
1 1 1 0 1
1 1 1 1 0
Teneps cTPONM JOTHYECKYIO CXEMY, PEATU3YIOIIYIO 3Ty (GYHKIHUIO:
3:‘ TH“ '_>r AB.CD)
3 E'&_\’l = 1 (ABCD
I
&
&
&
&
&
&

Puc.1 Peneiino-koHTakTHas cxema, cooTBeTcTByomas F(A,B,C,D).

Takum 00pa3oM, MOXKHO CIeNaTh BHIBOJ O TOM, YTO IMPOCIICKHUBACTCS SBHAS
B3auMocBs3b PK cxeM M coBepuIeHHBIX HOpMajbHBIX (opm. Britouenue Takmx
3aa4 B OJIMMITHAAbI 110 MAaTCMATHUKE U l/IH(l)OpMaTHKe 000CHOBAHO TEM, 4YTO OHH
MOTyT OBITH HCIONIB30BAaHEI JUI1 Oo0Jee MONHOTO MOHHTOPHHTa 3HAHUS
TEOPETHYECKOTO MaTepHania W HMHTEICKTYyaIbHOH MAEATENbHOCTH YJalluXcsl B
00pa3oBaTeNsHOM TIPOIIEcCe.

Jlutepartypa

1. Urommn B.M. Maremarnueckas JOTHKa W TEOpUS alrOPUTMOB. -
W3narensckuit nentp «Axagemusy», 2008.

2. Jlammesa E. E. PemieHue 3amay Cc MCIOJB30BaHHEM KOHBIOHKTHUBHOIL
HOPMaJIbHOM u TU3BbIOHKTUBHOM HOpMaJIbHOM ¢dopm.URL:
http://window.edu.ru/catalog/pdf2txt/844/54844/26648.
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KOMIIETEHTHOCTHBII MOJIX0/1 B OFYUEHUU ®PU3UKU

Ha ceromHsAmHWi#i NeHbP YCHEITHOCTh CaMOpeaIH3aldd YelOBeKa B
o0IIecTBE BO MHOTOM 3aBUCHT OT CIIOCOOHOCTH pa3BUBATh M IMPUMCHATH Ha
MpakTHKE TOJY4YeHHBIE B 00pa30BaTeNPHOM YUPEXKICHUHM 3HAHUS,
3HAYNMEbIC YMCHHS U HaBbIkA. B KoHIenmmm MonepHH3aluu pOCCHHCKOTO
00pa3oBaHUS CTaBHUTCSA 3agada (hopmupoBaHUs KITFOYEBBIX
KOMIIETEHTHOCTEH, KOTOPbIE MPEACTABISIOT COOOH HENOCTHYIO CHUCTEMY,
BKJIIOYAMOLIYI0 3HAaHHS, YMEHHS, HaBBIKH, OIBIT CaMOCTOSTENBHOM
JIeSITeNIbHOCTH U JINYHYIO0 OTBETCTBEHHOCTh 0Oy4aromuxcsi. EcTb ocHOBaHus
MpeANosaraTh, YT0 PELICHUIO YKa3aHHBIX Mpo0iieM OyneT crnocoOCTBOBATH
BBEJ/ICHHE B CUCTEMY 00pa30BaHUs KOMIIETEHTHOCTHOTO MOJX0/1.

KOMITETEeHTHOCTHBIH MOJIXO0J — 3TO NPHOPUTETHAsh OpPUEHTAlMUs Ha
e — BEKTOpBl  00pa3oBaHWsA: 00y4aeMOCTh, CaMOONpEACTICHUE
(camomeTepMUHALINA), CaMOAKTyalHM3alds, COIMANHM3AIUS ¥ pPa3BUTHE
WHIWBUAYAIFHOCTH. B KadecTBe MHCTPYMEHTAIBHBIX CPEICTB TOCTIKECHUS
9THX IeJied BBICTYNMAIOT NPUHIUITHAIFHO HOBBIE MeTaoOpa3oBaTelIbHBIC
KOHCTPYKTBI: KOMIIETEHTHOCTH, KOMIICTCHITUH U MeTakadecTsa [1].

K mHacrosmemy BpeMeHH pa3pa0OTaHbl ¥  HCIOJNB3YIOTCS B
00pa3oBaTeNbHOM IPAKTHUKE TaKWUE [EAarornueckhe TEXHOJOTUH Kak
UCCIIe/IOBaTeIbCKUE,  MPOEKTHblE, HMH(POPMAIMOHHBIE,  KOJJIEKTUBHO-
IPYNIIOBbIE W JpYyrue, KOTOpBIE IMO3BOJISIIOT YYHTENIO0 MepeiiTh Ha
KaueCTBEHHO HOBBIH YPOBEHb paOOThI, HAIPaBJICHHbIH Ha JOCTIKEHHE
OCHOBHBIX Pe3yJIbTaTOB 00y4eHHs ¥ BocHHUTaHUs. [IpH KOMIIETEHTHOCTHOM
noaxozne K oOy4yeHHro y nerell opMHPYIOTCS HaBBIKM CaMOOOpa30BaHM,
npouecc o0ydeHHUs] CTPOMTCS Ha OCHOBE OCO3HAHHOTO LeJIeTIONIaraHusl, a
YpOBHEBasi OpraHu3alys Y4eOHOH JeATeNIbHOCTH CO3JMaéT CUTYaluio
BbIOOpa Ut yueHuka. OOydaronyecst OONBIIYI0 YacTh BPEMEHH paboTaroT
CaMOCTOATENbHO, y4aTcsl TUIAHUPOBAHUIO, OPraHU3alud, CAMOKOHTPOJIIO U
OLICHKE CBOMX JICHCTBUI U IEITEIILHOCTU B LIEJIOM.

Oco0eHHOCTRIO TIpeaMeTa (hr3HKa SBISAETCS TOT (aKT, YTO OBIAJCHHE
OCHOBHBIMH  (PU3WYECKUMHU 3aKOHAMH Ha 0a30BOM ypOBHE CTajo
HEOOXOIMMBIM MPAaKTUIECKH KKIOMY YEIOBEKY B COBPEMEHHOH XI3HH. B
nporiecce oOydeHHMS (PHU3WKH, OCHOBHOE BHHMAaHHE, COTJIACHO HOBBIM
tpeboBanusamM PI'OC, ynenseTcs He mepenade CyMMBl TOTOBBIX 3HAHHM, a
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3HAKOMCTBY C METOJaMH HAay4yHOTO TIIO3HAHHUS OKPYXKAloLIero MHpa,
MOCTaHOBKE MpoOyieM, TpeOyIOmMX OT Y4alluXcs CaMOCTOSTELHOM
JeSITeIbHOCTH TI0 UX pa3pemeHu:o [2].

OnuH W3 cnoco0oB peanu3alid KOMIIETEHTHOCTHOTO IOJXO0Ja B
o0y4yenun (pusuke — BHEypOUHas paboTa, B YACTHOCTH NPEIMETHbIEC HeJlelIN
[2]. Tlpm mnpoBeneHWM MHAaHHBIX MEPOIPHUATHI BO3HHKAET pSI Kak
OpPraHU3aIOHHBIX, TaK METOJUYECKHUX IPOOIEM: BHECEHHE M3MECHCHHH B
pacimcaHue YpOKOB; HAJMYHE HEOOXOAWMBIX (HU3NIECKHX MPHOOPOB;
3aMHTEPECOBaTh CaMUX YYAIIUXCSl K yJacTHIO; Jla M caM Y4IHTENb JOJDKEH
o0nazaTh COOTBETCTBYIOUIMM  OIBITOM pa0OTBl M METOAWYECKHMH
HapaOotkamu. Ho ¢ maHHBIMEH BOmpocaMy W MHOTMMH-MHOTUMH JPYTHMH
YCIICHIHO MOKHO CIIPAaBUTBLCA, MPUMCHAA MEAArorndcCKoC¢ MacTEepCTBO U
TBOPYECTBO. 3ajava MpPOBEICHHs Heaedn (DU3MKM — pPa3BUTHE HHTEpeca
yqamuxcda K OpeaMeTy, MNpeaAoCTaBJICHUC YyYalllUMCAd BO3MOXKXHOCTH
NPOSIBUTh CBOM TBOPYECKHE CIIOCOOHOCTH, a TakXke IMpoQecCHOHaIbHas
OpucHTalUA HIKOJbHUKOB.

IIpenMeTHBIE HEAENIN IOMOTAkOT:

— B YyBICKaTeJbHOH (OpMe paCIIUpUTh W yIIIyOMTh 3HAHMA
ydamuxcst 1o (u3uKe, KOTOpHIE IIOJNy4eHbl Ha YypOKax, II0Ka3aTh HX
MIPUMEHEHHE B XH3HU;

— BBIPabOTaTh y HUX YMEHHE OBICTPO MBICIUTD, @ 3aTEM CBOHM MBICIIN
OBICTPO M3NIaraTh;

— HOPOSABJIATH HAXOAUYUBOCTH B TPYJAHBIX CUTYallUAX,

— TPHOOPETaTh OMBIT MMYOIUYHBIX BBHICTYIUICHHH.

— (opMHpOBaTh HHTEPEC YYaIINXCs K QPU3UKE KaK HAYKE O IPUPOJIE;

- HpO6yI[I/ITI) yyamuxcs K CaMOCTOATECIIBHOMY HU3YUYCHUTIO
(U3MYECKUX SBICHH.

Takum o00pa3oMm, CpEACTBOM pealn3aliid  KOMIIETEHTHOCTHOTO
MOJXO0MA IpU 00yueHHH (HU3MKE SIBISETCS OPTaHHM3aIMs CaMOCTOSITEILHOM
JeATeIbHOCTH TIpH  peIleHHH  (GU3MYECKHX 3ajgad, JilabopaTOpHBIX,
KOHTpPOJIBHBIX paboT, npu pabore ¢ yueOHOH JuTEepaTypod M IPyrUMHU
NCTOYHHKaMH HH(pOpMaNny.

Jlutepartypa
4. BepOunknii A.A. KOMIETEHTHOCTHBII TOAXOI W  TEOPHs
KOHTEKCTHOTO oOyueHus. — M.: VccrnempoBaTenbCKuil TEHTP MpooieM

KadecTBa MOArOTOBKH crienuaincTos, 2004, — 84.
5. WBanoB J|.M. KommereHIMH KW KOMIICTCHTHOCTHBIH IIOJXOJ B
coBpeMeHHOM obOpa3zoBanun/ [I.11. iBanos //3aByd. — 2008. — Nel. — C.4-24.
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METO/JIMKA OBYYEHHUS PEIIEHUIO 3AJIAY HA ITIPOLIEHTHI
B OCHOBHOM WIKOJIE

OmHUAM U3 BaXHEHIINX BUIOB y4eOHOU IESATEIBHOCTH, IIPU KOTOPOM
oOygaromuecss yCBaWBalOT CHUCTEMY MaTeMaTHUSCKUX 3HAHUH, YMEHUH U
HaBBIKOB, SBIACTCS peIIeHHWe 3amad. VIMEHHO 3amadd sIBISAIOTCS TeM
CPEICTBOM, KOTOPOE HAIPABISIET U CTUMYIHPYET YIeOHO-TI03HABATEIHHYIO
AKTUBHOCTH IIKOJHHUKOB. 3HAYUTEIHHYIO POIb B OOYYCHHH MaTEMaTHKE
3aHUMAIOT CIOKETHO-TEKCTOBBIE 3a/1a4M, a UMEHHO 3a/ladd Ha IPOIEHTEHI,
KOTOpBIE SIBIISIIOTCS TPaAMLMOHHBIM CpeAcTBOM oOydeHus. B HacTosmee
BpeMsl yMEHHE MpPOHU3BOJUTH IPOICHTHBIC PacuéThl MMeeT HauOOJBIIYIO
3HAaYMMOCTb, TaK KaK IIOHATHUEC IMPOLCHTA IMPUMCEHACTCA HC TOJBKO B
Ppa3JIMYHbIX O6J'IaCTHX HayKW, HO U B peanbﬁoﬁ JKU3HU. 3a,uatn/1 Ha IMMPOUCHTHI
BCTPEYAIOTCSl KaK B MaTeMaTHke, Tak ¥ B (u3uKe, XUMHH, reorpaduu. Mx
MOJKHO BCTPETHTH B OyXTaNTepCKUX pacuérax, 0aHKOBCKOU cdepe H T.1I.

JanHas TeMa oObeAnHSCT B ceOe TOYHBIE M CCTECTBCHHEIC HAYKH,
MIPOM3BOJICTBCHHBIC U OBITOBBIC C(EephI KI3HH. B CBA3M ¢ UeM OHA SABIIAETCS
00s13aTeNTFHON YaCThIO IIKOJIEHOW MPOTpaMMBI Mo MaTemartuke. Ho mwmrs
HEMHOTHE OOydJarommecs YMEIOT NpPaBWIBHO MPOBOIUTH MPOICHTHEIE
BBIYUCJICHUA, XOTSA MHOTHUEC U3 HUX HACTPOCHBI HAa MOCTYIIJICHHUC B BBICHINE
y4ueOHbIE 3aBEICHUS.

B mxomax tema «[IpoueHThI» H3ydaeTcs B Kypce MaTreMaTuku 5-6
kiaccoB. [IpolieHTHBIE 3a1a4K BXOJIAT B OJIMH JIOTHUECKUN OJIOK C 3aa4aMu
Ha JpoOM W Ha COCTaBjJeHHWE Npomnopiuil. X paccMaTpuBarOT Mocie
n3ydeHNs] OOBIKHOBEHHBIX M JAECATHYHBIX ApoOeil. HaBpikn pemenus 3amad
Ha TPOIIEHTHI MPUTOIATCS 00YYAIOIIMMCS B TSYCHUE H3YUYCHHS BCErO Kypca
MaTEeMaTHKH B IIKoJe, ocodenHo npu caaue OT'E u EI'D.

BBegenue npoOLEHTOB ONUpaeTcs Ha MPEeIMETHO-NPAKTUYECKYIO
JIeITENIbHOCTh LIKOJIBHUKOB, Ha TIE€OMETPUYECKOE MOJEIMPOBAHUE U
TeOMETPUYECKYI0  HarSIIHOCTb.  Mcxoms M3 3TOrO  JKenaTeiabHO
UCIIOJIB30BaTh PUCYHKH, TAOJIHIIBI, YEPTEIKHU, YTOOBI TOMOYL 00yUJAFOIIIUMCS
pa3o0paThCs B 3a7a4€ ¥ YBUJIETH ITyTh PELICHUS.

3amada. B IOxnoi#t Kopee 52 mummmona xuteneir. 80% Bcex xuteneit
— TOPOJICKOE HACEIICHHE.

W3 aux 15% — crapmre 60 net. Cxompko soaeii crapme 60 jer cpenn
TOPOJICKOTO HaCceJIeHHs?
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Pemenue:

Jyis pelnieHus 3a1a4u MOKHO TpUBecTH pUCYHOK (Puc. 1) u oOcymuTh
¢ 00yJarOIUMUCS PEIICHUE 3a1a4H.

Jlis Havyana HaXOJUM YHCIO TOPOJACKOTO HACEIICHHS M3 YHUCIa BCEX
xurener HOxuowt Kopeu. 3areM U3 ymciaa TOPOJICKUX JKUTENCH YHCIO
mozpei crapme 60 net. (52-0,8) -0,15 = 6,24.

OtBeT: 6,24 MAIIIIHOHOB.

80% | 100%

]

Crapie 60 I'opozckoe Kutemn
Puc. 1.

Ilenecoobpa3Ho HCIONB30BAaTh TEXHUIECKUE cpecTBa 00ydeHus. Tem
caMbIM COKOHOMHUB BpeMsi OOYyYalOIIMXCS Ha TMOCTPOEHHS UepTekeH,
YBEJIMUMBAETCSl KOJIMUYECTBO BBINONHAEMBIX 3afaHui. I[IpumeHuMbl Takxe
Takue (GopMbl OpraHu3aluu O0ydeHHs, Kak (pPOHTAJbHbIC, TPYIIIOBBIE U
HWHJMBHUIYaJbHBIE.

Takum oOpa3om, 3amadM Ha MPOIEHTHL, LIIMPOKO HCIHOIb3yEeMBIE B
pa3MuHBIX O00JaCTSIX HAayKH M B DEAIbHON JKU3HH, HUMEIOT OOJbIIoe
IpakTHYeckoe 3HadeHwe. [lo3ToMy HEOOXOOMMO IOCTPOHTH IPOIECC
N3y4YeHUS] JAHHOM TeMbl TakuM 00pa3oM, 4TOOBI JOOWUTHCS BBICOKOTO
YPOBHS 3HAHUI{, YMEHUI U HABBIKOB YYaIllUXCS.
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MATEMATHUYECKOE MOJEJIUPOBAHUE
PACITPOCTPAHEHMUSA JITMAEMUN

MaTteMaTiueckoe MOAETHPOBAHNE PACHPOCTPaHEHUS MH()EKIIMOHHBIX
3a0o0NeBaHUN MMeEeT NaBHIOK HCTOpHIO. IlepBrie paboTHI B 3TOH 0obOmacTu
MOSBIIINCE Ooubine Beka Hazan (1906 r.) ¢ co3manus YwissMoM XaMepoM
JUCKPETHOH BPEMEHHOW MOJICIN PEIIINBA SITUACMUN KOPH.

BaxkapiM  dTamoM B HMHQEKIIMOHHOM  MOJEIHPOBAHWH  OBLIH
onyOiukoBaHHble B 1927 rony pabotel AHjepcoHa MakkeHIpHUKa U
Yuneama Kepmaka. iMu Obu1a coznana 6a3oBasi MaTeMaTHyeckas MOJIENb,
nonyuuBinas Ha3Banue SIR-monemn. Co BpemeHeM Ha e€ OCHOBe Obuia
MOCTPOCHA IieNlasi Mepapxus MaTeMaTH4YeCKUX MOAeIeH paclpoCTpaHeHUs
MH(EKIMOHHBIX 3a001eBaHHN.

Paccmotpum snmnemmueckyo moaens SEIRD, koTopyro MOKHO
npuMmenuts it COVID-19. B SEIRD-monenu nonyasiuus A€IUTCs Ha MATh
KJIaccoB: BocmpuumuuBbie S(t), marentusie E(t), unpuuuposanusie I(t),
HeBocnpuumuubie R(t) u ymepuue D(t).

Jlanee, YMCICHHOCTD KaXKIOU U3 TPYIII COMOCTABISACTCS C IIEPEeMEHHON
B cucreMe audQepeHIaIbHbIX YpPaBHEHUH, pemias KOTOPYI, MOXHO
CIPOTHO3UPOBATH TMHAMUKY Pa3BUTHS SITUAEMHUH.

IMomynsmust cuutaercss GUKCUPOBAHHOM BO BPeMsI BCTIBIILIKH, TOITOMY
B 000 MOMEHT t TIOIYJISILIUS paBHa N, T.C.
SA)+E@®)+1(t)+R(t)+ D(t) =const = N. B cinyuae H30JMpOBAHHOCTH
cucreM SEIRD-mozens MoxkeT OBITH BhIpaXK€Ha CICHYIOIIAM HaOOpOM
muddepeHnIraTbHbIX YpaBHEHUH:

ds) s

dt N
GEO _ASOIO s
dt N

d
DO _ sety— 1) - i),

dR(t)

oyl (1),

i (t)
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dD(t)
M=l (),
e t)

rae f - KodpPHUIHEHT, KOTOPHIi MOXXHO HHTEPIIPETHPOBATh KaK CKOPOCTh
KOHTaKTa, YYHUTBHIBAIOIIUA BEPOSTHOCTh IIOJydeHUs] OOJE3HH B Cilydae
KOHTaKTa BOCIPHUMYHUBOTO WHIMBHIAyyMa C WH(QUIUPOBAaHHBIM; y —
KO3()(HUIMEHT, KOTOPBII MOXXHO HHTEPIPETHPOBaTh Kak CKOPOCTh
BBI3JIOPOBIIEHHS; 6 — KO3 UIMEHT, KOTOPBI MOXHO HHTEPIPETUPOBATH
KaK CKOPOCTbH Iepexoja u3 JaTeHTHOW (a3pl B a3y MHOUIIUPOBAHUS; U -
KOX(PHUIHUEHT CMEPTHOCTH.

HauanbsHble nanHble B MOMEHT BpeMenn t =0

S(0)=S,=20, E(0)=E, >0, I1(0)=1,>20,R(0)=R, 20

IIpoBeneM uncIEHHOE MOJAEIUPOBAHHWE C TOMOIIBIO HEIMHEHHOMN
mupepennmanbioit  mMomenu  SEIRD, koTopast mo3BoOJsieT  y4ecTb
WHKYOAI[MOHHBIN TIEPHOJ] TEUECHHsI 3a00JIEBaHNs, & TAKXKE OLIEHUTh MacIiTab
CMEPTHOCTH IpH 3nuaeMun. st 3Toro pemmM 3axaqy Komm ¢ mcXxoaHsIMU
JaHHBIMH HCTIONB3YsI METOJ KOHEUHbIX pasHocTeil. Koaddunmentsr 3amaun
moxdepeM, UCTIoNb3ys naHHble pactnpocTpanenns COVID-19 B Poccun.

JIst MOJIETTMPOBAHKS TIONPOOYEM B3SIThH CIEAYIONIME MapaMeTphl Y =
0.0102, 6 = 0.33, u = 0.00113, B = 0.219. Hacenenue Poccuu mpumem

PpaBHBIM N =144,5 -10° YEJIOBEK. HayvanbHeie YCIIOBUS
S(0)=0,9-N, 1(0)=0,1-N, R(0)=0, D(0) =0, E(0) =0,13-1(0).

Ha puc. | mocrpoeHsl rpaduknm 3aBUCHMOCTH OT BpeMeHH t
KonmuecTBa BocnpuuMunBbix (S(t)), marentnsix (E(t)), nvHQUIMPOBAHHBIX
(I(t)), neBocpunmunBsix (R(t)) u ymepmux (D(t)) HHAMBHIYyMOB.

140000000
120000000
100000000
80000000 —F
60000000

40000000

20000000

0

0 50 100 150 200 250 300 350
Puc. 1: Tunamuka pacnpoctpanenus COVID-19 B SEIRD-monenn
B Hacrosmiee Bpems CyHIeCTBYeT OOJIBIIOE KOJIMYECTBO PA3ITHUHBIX
MAaTEMAaTHYCCKUX MOJICNICH, OMUCBHIBAIOUINX PACIPOCTPAHCHHUE DITHICMHUU.
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Ho Tewyenume kaxaoro WH(QEKIMOHHOTO 3a00J€BaHUsI HMEET CBOH
ocobenHocTH. IloTOMYy TOSsBICHHE HOBBIX MAacCOBBIX 3a00JIeBaHUIM
NPUBOAMT K HEOOXOIMMOCTH BHOCUTH KOPPEKTUBBI B UMEIOLITHECS] MOJIEITH.

B mpencrasnsiemoil paboTte Ha ocHoBe kiaccuueckoil SEIRD-monenu
cAelaHa TOIBITKA y4ecTb pacmpocTpaHeHus snuaemun COVID-19. Ha
6aze co3maHHOM MOJIENM NPOBEACHBI UYHCICHHBIE PACYETH, KOTOPHIC B
YaCTHOCTH  JEMOHCTPHPYIOT  3HAYUMOCTh  BBEACHHS  MAacCOBBIX
KapaHTUHHBIX Mep. Ho mnpuMeHeHMe NaHHOH MOAENH CTAaBUT OOJbIIe
BOIIPOCOB, 4eM oTBeToB. OHa TpeOyer Ooiee TIMATENHFHOTO H3YYEHUS
JAHHOU TEMBIL.
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1927. Vol. 115, No. A771, P.700-721.

3. McKendrick A.G., “Applications of Mathematics to Medical
Problems”, Proceedings of Edinburgh Mathematical Society, 44 (1926), 98—
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OIIMCAHME IBU/KEHUS MATEMATUYECKOI'O MASATHUKA
C OJIHOM CTENEHBIO CBOBO/IbI C TOMOIIbIO
YPABHEHEHUS JATPAHYKA BE3 TPEHUSA

VYpaBHenust Jlarpanka JarOT JOCTATOYHO MHPOCTOH METOJ PELICHHS
3a/la4 AMHaMUKH. Ba)kHOe MPEeuMyLIeCTBO 3TUX YPABHEHUN COCTOUT B TOM,
YTO YUCIO ypaBHEHUH JlarpaHka ompenensieTcsl TOIbKO YKCIOM CTeneHei
CBOOO/TBI.

OcHoBHbIE Onpe/ie/IeHus

Uncno HE3aBHCUMBIX MEXIy CO00H BO3MOXKHBIX TEpeMEeNeHUI
MEXAHUYECKON CHCTEMBI HA3bIBAIOTCS YUCIOM cTerneHed cBobosl [1] aroit
CUCTEMBI.
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OO000IeHHOT  CHIION QJ. ,  COOTBETCTBYIOIIEH  0000mEeHHOI
KOOpIMHATE (;, HA3bIBAETCS CKAIAPHAS ~BENWYMHA,  ONpEAENIeMast

OTHOIIEHHEM 3JIEMEHTapHON pabOTHI JEHCTBYIOIIMX CHJ Ha IEPEMEIICHHUE
MEXaHWYECKOW CHCTEMBI, BBI3BAHHOM 3JIEMEHTApHBIM MpPHUPAIICHHEM
KOOPJIMHATBI (] , K BEIMYMHE ITOTO NPUPALICHHUS.

YpasHenus Jlarpan:ka BToporo poaa

VYpaBHeHUSs Jlarpanxa BTOPOT'O pona MIPEACTABISIIOT
co0oii muhhepeHnnansHbBIe YpaBHEHUSA JIBIDKCHUS HECBOOOIHOI
MEXaHWYECKOHW CHCTEMBI, COCTABICHHBIE B OOOOIIEHHBIX KOOpPAWHATAX.
PaccmaTpuBaeTcs ABMKEHHE CHCTEMBI, COCTOSINEH M3 N MaTepualbHBIX
TOYEK OTHOCHUTEIHEHO HHEPLIUAIBHOW CHCTEMBI OTCUETA.

ITycte cucrema umeer S=3n—h creneHeil cBOOOABI, W MyCTh €€
TIOJIOXKEHHE OTpeiesieTcsi 0000IIEeHHBIMU KOOPANHATAMH, & PAANyC-BEKTOP
000 TOYKH 3TOM CHCTEMBI ompenensercs popMyIoi

e =T (G Gpyeens Gy O 1) (€
VYpaBHenus Jlarpanxa BTOpOro pojia UMEET CIAEAYIOMIMI BU:
dfor) o1 ouU
dtloq, ) oq  og
@yHKnus, paBHas Pa3HOCTH KHHETHYECKOH M IMOTEHIMAIBHBIX
SHEPrHii MeXaHUUYECKOl cucTeMbl, Ha3biBaeTcs GyHkuuei Jlarpamkal2]:
L=T-U 3)
Tak kak IOTEHIMAIbHAs HHEPIUS CHUCTEMBI SBISETCA (yHKIMEH
TOJIBKO 000OIIEHHBIX KOOPIUHAT, TO

i=12,..,5 @)

LT st
aq,  oq;
[pu ucnonbsoBanuu GyHkumu Jlarpanka ypasHerus (2) NPUHAMAIOT
BHJ[
afa) a g “
dtl o¢; ) og;

Vpapuenust (4) Ha3pIBarOTCS ypaBHEeHHWsMH Jlarpamka BTOPOTO poja
JJIsA KOHCGpBaTHBHOﬁ CHCTCMBI.

BeiBog au¢depeHINAIBLHOTO YPaBHEHHA ABUKEHUS
MATEMATHYeCKOro MAaATHHKA ¢ IOMOIILIO ypaBHeHus Jlarpanixka

IlycTs MMeeTCs MaTeMaTHYCCKUM MasiTHUK JIIMHOW | m mMaccoit M, u
PacIOJIOKEHHbI B HAayaJbHBIE MOMEHT BpPEMEHM IOJA YIJIOM «,. OTa

cBsi3aHHas cucrema mmeer S=2x1-1=1 creneneii cBoOOaBI (ypaBHCHHE
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cBasu 1> =x*+y?), U NO3TOMY OHa HUMeET TONbKO OJHY OGOOGIICHHYIO

KOOPJWHATY — YIoil ¢ .
Jlig MaTeMaTU4eCKOro MasTHUKA!

x=Isina
u h=I-lcosa
y=Ilcosa
x=lcosaa —— -
Tak kak = a(t), 10 1 . o v= Ky =%’
y=-lsinaa

mv? m,.,
[ony4aem KHHETHYECKYl0 T = 5 :EI &° ¥ TOTCHIHUAIBHYIO

U = mgh = mgl —mgl cosa sueprun. [oacrasmsem B (3):

nglzoz2 —mgl+mglcosc .

[MoscTaBuB 3TO B ypaBHEHUE (4) 1 IPOMHTEIPUPOBAB, MOTyYaEM:

, d%a

ml
dt?

+mglsina =0

I[eJ'II/IM YpaBHCHHC Ha ml wu noJiyda€M YpaBHCHUC JABUKCHUSA JIA

MATECMaTUYCCKOI0O MasiTHHUKA:

d’a

dt?

(5) — s10 MU PepeHnUaTBEHOE YpaBHEHHE BTOPOro mopsijaka. Jlist

BU3yaJIU3aI[MM JBIDKEHUS HYXXHO HAWTH YHCIEHHOE pelieHne. MOXKHO

WCIONIb30BaTh METOJ Diliepa, ogaHako MeToq Pynre-KyTTel 4-ro mopsinka

[3, c. 128] mokaspiBaeT Oojiee TOYHBIA Pe3yabTAT, MOSPTOMY 3TOT METOJ

OoJee PEAIOYTUTEIICH P MOACTHPOBAHUH TBIKCHUS MAaTEMaTHIeCKOTO
MasITHHKA.

+gsina=0 ®)
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IMPOI'PAMMHAS PEAJIN3AIINAA YNCJIEHHBIX METO/10OB
PEINEHHWSA OBBIKHOBEHHbBIX TU®PEPEHIIUAJBHBIX
YPABHEHUI BTOPOI'O IOPSJIKA

MonemupoBaHue  NPUKIAAHBIX ~ 3aJad  9acTO  CBOOUTCA K
muddepeHInaNbHEIM ~ YpaBHEHUSIM. B BBIYHCIHATENFHOW MaTeMaTHKe
M3YYaIOTCs YHUCICHHBIE MeTonnl pemeHus /Y, koTtopeie 3¢ (eKkTHBHBI B
COUYCTAHWH C KOMITBIOTEPHBIMH BBIYMCICHUSMHU.

PaccmoTpuM oOfHY U3 MNpOCTEHIIMX MEXaHWYECKUX MoAeled —
(Gu3nUecKkuil MasTHUK B IMOJIC CHJIBI TSDKECTH O€3 ydeTa COMPOTHBIICHUS.
Kone6anus TaKoro MasTHUKA OTIUCHIBAIOTCS OOBIKHOBEHHBIM
nuddepennuansabiM ypasaenueM (OJ1Y) Broporo mopsiaka [1]:

¢+%sin¢=o. )

3meck g — yckopeHue cBOOOTHOTO MaieHust, L — ITnHa MasTHHKA.

Ilepen  uHTErpUpOBaHUEM  YpaBHEHHsSI  YHUCIEHHBIM  METOJOM,
MIPUBEIEM €T0 K CHCTEME JBYX YpaBHEHUH MEPBOTO MOPSIKA C HauaIbHBIMU
JTAHHBIMU:

v=y 9(0) =0

9

y=-Ssinp’  y©O=-1 @)

CaMbIM TIPOCTBIM YMCIEHHBIM METOJOM uHTerpupoBanus OV
ABIseTC MeTo Diniepa. [IpUMEHUB €ro s Hallero ciydas, IOdy4uMm
CHCTEMY:

@1 =0 +hy;
g . , h — mar o Bpemenm. ?3)
Yia =Y —htsmﬂ

OTOT METOA MO3BOJISAET YBHJETh OOINYI0 JHHAMHKY IIpOIiecca, HO HE
e TOYHBIC YHCIOBBIE PEIICHWUS, MOCKOJIBKY HaeT OOJBIIYI0 MOTPENIHOCTD
pemenust (puc. 1).

UroObl mosryyuTh OoOJiee TOYHBIC pacyeTHbIE 3HAYEHHs, HYKHO
IIPUMEHUTbH OMH U3 CaMbIX IIUPOKO UCHOIb3YEMBIX METOIOB AN PEILICHUS
OLY — meton Pynre-KyTra ueTBEpToro nopsiaka TOUHOCTH:
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Pa =P, +% K+ 2K, + 2K+ K1)

R, +2K," + 2RV + RV, )

[2].

Hawmu pazpaborana nmporpamma Ha si3eike C#, peanmsyrormas METOIBI
DOitnepa u Pynre-Kyrra mns cuctembl IOByX AuddepeHnHatbHbIX
ypaBHeHHH. Pe3ynbTaThl paboOTBl NMpOrpaMMbl IIPEJCTABISIOTCS B BUIE
rpagpuyeckoro 300paykeHus MPOCTPaHCTBa pemenuit (puc. 1).

0.6

IANAWAW,

VIV Y

0.4 V) V

0.6

1,99 399 599 7.9 9,99
""" Meron Jitnepa = MeTon Pytre-KyTTei

Puc 1. I'pacukn pemenuii cuctemst (2).
AHanu3 pacyeToB MMOKA3hIBAET, UTO HHTETPUPOBAHNE METOIOM Ditepa
TpeOyeT MEHBIINX BBIUMCIHTENBHBIX 3aTpar, ogHako Mmetox Pynre-Kyrra
naet 6oyiee TOYHBIA pe3yiIbTaT.

Jluteparypa
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BTy30B — 20-¢ uznanue, M.: Briciras mkoia, 2010.
2. KpaitnoB A.IO., Mouceesa K.M. YucneHHsle MeTOAbl pELICHUS
KpaeBbIX 3ajgad sl OOBIKHOBEHHBIX AHM(D(epeHINaNbHbIX YpaBHEHHUI:
yuebHoe nmocodue. — Tomck: STT, 2016.
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MPOCTEMIINUE MATEMATHYECKHUE MOJEJIH,
ONUCBIBAIOIIUE PACIPOCTPAHEHME SIIUAEMUI

Bormpocs! mosiBieHUs M pacnpocTpaHeHUs 3a00I€BaHUI HCCIETYIOTCS
YK€ Ha TPOTHKEHHM MHOTHX JieT. BO3MOXHOCTH NpPOTHO3HPOBAHUS
SMUIEMHUH JAeT BO3MOXKHOCTh CBOCBPEMEHHO COCTaBHTh M OLCHHTH IUIAH
NPOBECHUSI KapaHTHHHBIX MEPOIPHUATHH, YTO TO3BOJACT CHHU3UTH
KOJIMYECTBO 3a00JICBINNX U YPOBEHb CMEPTHOCTH OT JaHHOT'O 3a00JICBaHUS.

MoenupoBaHie PaCIpPOCTPAHCHUS] HHQPEKIUOHHBIX 3a00JIeBaHUI
SIBJISICTCSI MHCTPYMEHTOM, KOTOPBIA TIO3BOJISICT TMPECKA3bIBATh HOBBIC
BCIIBIIIKA 3a00JIeBaHMS W OIICHWBATh CTpareruro OoprObl ¢ HUM. B
HACTOSIIIIEE BPEMsI CYNIECTBYET HECKOJBKO MOAXOM0B K MOJCIHPOBAHHIO
pactpoCTpaHeHHs SMHICMHUN.

Camoii mpocreiimeii sBisercs SIR-moodens. B winaccuueckoir SIR-
MOJENU TIOMyJISALUs JeJIMTCS Ha TpH Kiacca: BocIpHUMYHBBIE S(t),
uHpupposanusie I(t), HeBocupuuMUInBbIE R(t).

[Momnynsinust cuutaercss GUKCUPOBAHHOM, TakuM obpazom S(t) + I(t) +
R(t) = constant = N(t).

B Hamem ciydae OyaeM YYUTBIBATH MPUTOK B MOIMYJSIIIAIO HOBBIX
BOCIIPHUMYMBBIX K WHGEKIHM WHIWBUIOB. BO3HHMKAaEeT HEOOXOMMMOCTH B
ydeTte pOXIAEMOCTH H CMEPTHOCTH. [IpemmonokuM, YTO TEMITBI
POKITaEMOCTH M CMEPTHOCTH OJMHAKOBBI M OMHCHIBAIOTCS MOCTOSHHBIM
kodpdunueHToM W. YpaBHeHus Mmonenu SIR ¢ yderom 3THX mompaBox
OPUMYT CIEAYIOLINI BUIT:

SE)+ 1(t)+R(t)+ D(t) = N(t),

ds)  ASmI(t)

= — — S ,
it N + 4N — uS(t)
di) psmIe)
&N ORNTIOR

d

RO _ 1) - ur(),

dt

dD(t)

T—,ul(t),
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rae S(t) — YHCIEHHOCTh BOCIPHHUMYHBBIX HHIMBHIOB B MOMEHT
Bpemenn t; |(t) — uncneHHOCTh MHOUIMUPOBAHHBIX MHAWBHIOB B MOMEHT
BpemeHn t; R(t) — uucieHHOCTh MepeOOIEBIINX HHIWBUIOB B MOMEHT
BpemenH t; D(t) — 4KCIeHHOCTh yMepIINX WHAWBHIOB B MOMCHT BPEMEHHU
t; f— ko3hOUINMEHT WHTEHCHBHOCTH KOHTaKTOB HWHIMBHIOB C
MOCTEqYIOMIM HHQHUIHpOBaHUEM; Y — KO3()(UIIMEHT HHTEHCHBHOCTH
BBI3ZIOPOBJICHAST WHOUIUPOBAHHBIX WHIuBHUIOB; y =1/T, rme T — Bpewms
Gose3HH.

C HavabHBIMHU YCJIOBUSMH B MOMEHT BpeMeHH t = 0:

$(0)=S,20, 1(0)=1,20, R(0)=R, >0

PaccMoTpuM ommcaHHYIO BBIIIE MOJENb Ha NPHMEpPE C PEaTbHBIMH
nmanabiME 3a0onmeBaemoctn OPBU B Canxt-IlerepOypre Ha 2020 rox. B
KadecTBe mapamerpom mojaenu BosbMem S =0,1, »=0,05, x=0,013,

T =20 u paccmoTpuM npoMexyTok Bpemenu B 300 mueit. OOmmii pazmep
nonysiunu paBeH N =5398000. HawaneHble ycnoBus: S (O) =0,9,
1(0)=0,1, R(0)=0, D(0)=0.

6000000 1

4000000

2000000

o 50 100 150 200 250 300 350

Mopgens SIR xopolo oTpakaeT peaqbHOCTh TOJIBKO B CIy4yae, €Clid He
HY>KHO MOJICTUPOBATh JIOMOJHUTENbHBIE IPOLECCH, HAIPUMEp, yracaHue
MMMYHHUTETa CO BpEMEHEM M NOBTOpHOe 3aboieBanue. [losTomy mpocras
Mmozenb SIR xopomo mpruMeHnMa K 00JIe3HAM, TT0CiIe KOTOPBIX COXpaHIeTCs
MOKU3HEHHBIH UMMYHHUTET: KOPb, KPaCHyXa.
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MU3YUEHUE YETBIPEXYTOJbHUKOBB KYPCE TEOMETPUUA
OCHOBHOM LIKOJIbI

OnmHUM W3 TIaBHBIX M TPAJUIMOHHBIX Pa3/elioB Kypca FeOMETPUH B
OCHOBHOW mIKOJNe sBIsieTcst pasznen «YerslpexyronbHukn». M3ydenue
JAHHOM TEMBI J0CTAaTOYHO Ba)KHO M AKTyalbHO, T.K. B JalbHEHIIEM OHa
UCTIONB3YyeTCd NpPH M3YYEHWH JpYTuX pasfenoB reomerpuu. boiee
noApoOHO TeMa «UeTBIpEXYTrOoJbHUKNY HM3YydaeTcsl B Kypce I'€OMETpHH B
BOCBMOM Kitacce. PaccMOTpuM, Kak NpejjiaraeTcss U3ydeHue JaHHOW TeMbl
pa3sHbBIMH  aBTOpaMH B y4eOHMKaX TI'€OMETPUM, PEKOMEHIOBaHHBIX
MunucrepcTBoM oOpazoBanus PO.

OtmernMm, uTOo B y4yeOHHMKe mpodeccopa JI.C. AraHacsHa MHOTO
OpUTMHAIBHBIX NPUEMOB M3JIOKEHHMS JaHHOrO MaTtepuaia. ABToOp
CTpEeMHUTCA CeNaTh y4eOHUK T€OMETPHUU JAOCTYIHBIM I 00yJaromuxcs u
B TOXE BpeMs CTPOTMM C T'€OMETPHUYECKOH TOYKM 3peHus. bombmioe
BHUMaHHE yJIEJIAeTCS TIIATEIbHON (JOPMYIIMPOBKE ONpPEENICHNH, TEOPEM U
ycnoBuio 3amad. Ha wm3ydenme Tembl «UeThIpEXYTONBHUKH» OTBOJIUTCS
uenasi riaBa, MEpBHIM maparpad KOTOPOH IOCBAIIEH MHOTOYTOJIEHHKAM.
Haercs ompenenenne MmHoroyroipHuka (m. 40). Jlamee (m. 41) aBtop
pacckasplBaeT O BBINYKJIBIX MHOroyroibHukax. IlociemnHuit myHKT
naparpada (m.42) TOCBSIIEH YeTHIPEXYrojbHUKY. ABTOp He Jaer
OIpEJIETICHUs], OH IPOCTO T'OBOPHT, YTO YETHIPEXYTOJbHUK HMEET YeThIpe
BEpIIMHBI, YEThIpE CTOPOHBI W JBe auaroHamu [l]. Bropo# maparpad
MOCBAIIIEH ~ HapayjieyiorpamMMmMy ®W  Tpamenuwu. Ilpm  u3ydeHun
napaienorpamma (1. 43) maercs ero ompeseNeHue, U JTOKa3bIBAIOTCS €ro
coiictBa. JI.C. ArtaHacsH mpeanaraeT Ipyroi croco0 1oKa3aTesbCTBa
CBOICTB Iapajutenorpamma. JlaHHbIe JOKa3aTeNbCTBA SBISIOTCS MEHBITUMHU
mo o0beMy M Jierde YCBaWBaIOTCS y4YEHHMKaMH. B ciemyromem IyHKTE
naparpaga (m. 44) pacckaspiBaeTcs O NpH3HAKaX NapajuiesiorpaMMa. B
ormmuue ot A.B. TloropenoBa JI.C. AtaHacsiH paccMaTpuBaeT TpHU
NpU3HaKa TapajiesiorpaMMa. JTO MO3BOJIsieT OBICTpee pelaTh 3a/add Ha
nokazarenscTBo. [locmennuit myHKT maparpada (m. 44) oTBOAMTCS
Tpanennu. Tperwii maparpad MOCBSIIEH NPSIMOYTOJBHHUKY, pOMOYy W
kBagpary. OmpenencHue NPsIMOYTOJIBHUKA W poM0Oa JaroTCsl HAa OCHOBE
napauienorpaMma  (aHAIOTHYHO ¢ y4EOHWKOM  TIOJT  aBTOPCTBOM
A.B. TloropenoBa). Tak Kkak TPSAMOYTOJIBHHUK H pPOMO  SBISIOTCA
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napajuleJiorpaMMoM,  TO ~ OHM  OOJIafaloT  BCEMHU  CBOWCTBaMH
napajuiesiorpaMma  (3Tor  akT He  OroBapuBacTC B yueOHUKe
A.B. Iloropenosa) [1].

CrnenoBarenbHO, HW3y4YEHHWE  YETBIPEXYTOJbHUKOB B  Y4eOHHKE
npodeccopa JI.C. AtaHacsiHa HIeT 10 CIEAYIOIIEH cXeMe: MHOTOYTOJIbHHK
— YeTHIPEXYTOJNBHUK — MapajulelorpaMM — Tpalenus — MPSMOYTOJIbHUK —
poMO — KBajIpar.

Jlnansa yaebuukoB akamemuka PAH A.B. IloropenoBa otimuaercs
TIOJTHOTON W JIAKOHMYHOCTBIO HM3JIOKeHHs MaTepuana. CopepikaHue Kypca
MOCTPOCHO JEeMyKTHBHO. B yueOHHMKe ocoboe BHMMaHHe oOpamiaercs Ha
JIOTHKY paccyXIeHun u 00ocHOBaHHE peIIeHHS. Teme
«YeThIpEXyroJpHUKH» B y4COHUKE MOCBSAIICH IecTol maparpad. B mepsom
nyHkTe naparpada (m. 50) naercs ompeseneHHE YETHIPEXYrOJIbHHKA |
npejsaraeTcs 3ajada Ha yCBOGHHE OmNpenesieHHs. B cieayromux myHKTax
(mm. 51 — 56) maercs ompeneieHue NapajuieIorpaMma, IpSMOYroJbHUKA,
pomba m kBaapara. Tak ke B JaHHOM maparpade u3ydaercs Teopema
®daneca (. 57) u cpeansist auHUs TpeyroiapHuka (m. 58). B cienyromem
myHKTe (. 59) paccMmarpuBaeTcs emie OAWH BUJ YETHIPEXYTOJbHHUKA —
Tpaneuus [2].

CremoBarenbHO, W3yYEHHE  YCTHIPEXYTOJFHHUKOB B  YYCOHHKE
YEeTHIPEXYTOJFHUKOB B yueOHHKe akajgemuka A.B. IloropemoBa mmeT mo
CIEIYIOIIeH  CXeMe:  YeTBIPEXyrodbHHK —  MapajuieiorpaMm — —
NPSIMOYTOJILHUK — pOMO — KBa/IpaT — Tparewus.

Takum oOpa3oM, MpOBEICHHBIA aHAJIW3 TIO3BOJSIET  CleNiaTh
CJIE/TyOLIME BBIBOIBI:

— B KaXJIOM Yy4eOHHKE CBOH IOPSAAOK HM3Y4YEHHUS YaCTHBIX BHUIIOB
YETBIPEXYTOJIbHUKOB,

— B KaXJOM yueOHHKE Tpe/ACTaBieH OOJBIION 00bEeM YIpaxXHEHUH
JUISL 3aKPETUICHHs] OCHOBHBIX 3HaHWH, yMEHUH M HABBIKOB 10 JAHHOW TeMe,
0JTHAKO 3]1eCh

— METOAMYECKMH ammapar Y4eOHHKOB IIO3BOJSIET — ydalIuMmcs
OPHEHTHPOBAThCSI B €ro COJCP)KaHMWH, CIOCOOCTBYSI (HOPMUPOBAHHIO
YHUBEPCAJIbHBIX YUCOHBIX AEHCTBHUIL.

Jlureparypa
1. Aramacsn JI.C. Teomerpmsa: yuebmk mig 7-9 xL
obmeoOpazoBarenbHbix  yupexaenut /  JI.C. AraHacsH. — M.:

IIpoceemenue, 2010.

2. TloropenoB A.B. Teomerpusa. 7-9 kmaccel: y4eOHUK ISt
obmeoOpazoBarenbHbIx  opranm3zammii  /  A.B. IloropemoB. — M.:
IIpocsemenue, 2014.
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UCCJIEJOBAHUE YCTOMYUBOCTU CUCTEMBI
B. BOJIBTEPPA ONMMCBHIBAIOIIENA KOHKYPEHIIAIO
KOMITAHHUI MAJIOTO U CPETHEI'O BU3HECA

Paccmorpum Mozmens B. BombTeppa OIMCHIBAIOIIYIO KOHKYPEHIIHIO
KOMITaHHMI MaJIOTO ¥ CpeIHEeTO OM3Heca:

o X(a - By),
xt

d
Y _y©ox-»),
xt

TAe X — YHCJIO0 MaJbIX KOMHaHHﬁ, Y — YHCIIO KPYIHBIX KOMHaHHﬁ, o —

1)

Oyner KOI(pQHUIMEHTOM BO3HMKHOBEHMSI MAaIBIX KOMIAHWH, y —
rmokazatejeM JIMKBHIAIIMA KPYIHBIX KOMIAHH#, [ — TIOKa3aTelb

MOTJIOIICHHS MaJIbIX KOMIIAHUI KPYIHBIMH, O — IOKa3aTeib YBEJIHYECHUS
KPYIHBIX KOMITaHHH.
Bynem uccienoBats yctoitunBocTh cucteMsl (1) mpu KoadpummreHTax
paBHBIX [1]
a=0,05 £=0,0002, y=0,05, 6=1. 2)
Jnst  OTBICKaHWsI CTallMOHAPHBIX COCTOSIHUM  pElIMM  CHCTEMY
anreOpandecKkux ypaBHeHHH [2]:

x(0,05-0,0002-y) =0, 3
y(l-x-0,05) =0.
HOJ’[y‘{I/IM KOOPAUHATHI ABYX CTallMOHAPHBIX TOYECK:

X =0, y§,=0, X, =0,05, y, =250.
Haiinem ko3¢ ¢uUIMEHTH THHEAPH30BaHHONW CUCTEMBI B OKPECTHOCTH
KaXJJOM U3 CTAallMOHAPHBIX TOUEK [2]:

P, =0,05-0,0002-y, P, =-0,0002-X,

’ ’
Q, =V, Q, =x-0,05.
B okpectHoctn crammonapubix Todek (0;0) m (0,05;250) maTpwuib
k03¢ (OHUIIMEHTOB TMHEAPU30BAHHON CHCTEMBI UMEIOT BH/I;
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1) 0,05 0 2) 0 -0,00001
0 -0,05 250 -0

KopHu cooTBercTBytOmME MEPBOM TOUKE XapaKTEPUCTUYECKOTO

YpaBHEHHUSI PaBHBI: ﬂ.l' =0, 05,/12! =—0,05. Onu geiicTBUTEIbHBIC U PA3HBIX

3HAKOB, CIICJIOBATCIbHO, B OKPECTHOCTH craruoHapHod Touku (0;0)

noBesieHne (azoBbIX TpaekTopuil cuctembl (1) OyzmeT COOTBETCTBOBATH

Ty «cemno». CTalfoHapHOE COCTOSIHUE CHCTEMBI B 3TOM  CIIydae
HEyCTONYMBOE.

”2 =1i-0,05 — xapakTepucTHYECKHC KOPHH COOTBETCTBYIOIIHE
BTOpO# Touke. OHM 00a YMCTO MHHMBIE, CIIEJOBATEIBHO, CTAlMOHAPHOE
cocrossane B okpectHocTH Touké (0,05;250) ycroitumBo u (hazoBbIe
TPAeKTOPUHU COOTBETCTBYIOT THUILY «IICHTPY.

da30BbIe MOPTPETHI pelIeHust cUCTeMsI (1), MOCTpoeHs! B mporpamme
Maple u npuseens! Ha pucyHKe 1.

300

|
1 1 150
1

100

Puc. 1. ®a3oBbIe MOPTPETHI pelIeHnst CUCTEMBI (1) B OKpeCTHOCTSIX
CTALIMOHAPHBIX TOUEK.

Takum oOpazoM, mnpu naHHBIX Koa(dummeHrax (2) BO3MOXKHO
YCTOWYHBOE COCYILIECTBOBAHUE MAJIBIX U KPYITHBIX KOMITAHHIA.

Jlutrepartypa
1. Mymmackuit, E.Jl. VMuTtanmoHHOe MOAETHUPOBAHUE TUHAMHUKH
IKOHOMHYECKHX cucTeM. // Monopoii ydensiit. — 2019. — Ne 23 (261). — c.
275-278.
2. Pusnmuenxo I1O. Jlekuuum 1no MareMaTHYeCKUM MOJIEISAM B
ouonoruu. — M.— Mxkesck: UznarensctBo PX]/, 2011.
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BO30OH XUITCA

TTouTn KaXXaeIii M3 HAC CHBIIIAN CIOBOCOYETAHHE «O030H XHITCa), HO
B Y€M HACTOSIIAsl [IEHHOCTh OTKPBITHS ATOI YaCTHUIIBI, IOHATHO HEMHOTHM.
[ompobyem pa3zo0Opatscs, moyeMy 3TOT O030H TaK BayKeH IS HAYKH.

B umtone 2012 roma ydensle, paboraromme Ha BonpmomM ampoHHOM
KoJIIaiiaepe, oObSIBHIN O cBoeM TpuyMdpe. PU3NKH, HAKOHEI, pa3perIiin
mpobnemy, Hag Kotopoit ommuck 6omee 40 ner. [Tutep Xurrc — ToT cambIit
(GuU3MK, B 4eCTh KOTOPOTO Ha3BaIU HEYJIOBHUMYIO 4acTHUIly (O030H XWITCA).
Ero mpeanonoxenue 3aka04aioch B TOM, YTO YaCTHIIBI BPOJI€ NMPOTOHOB,
HEHTPOHOB M KBApKOB TOJy4yalOT Maccy 4depe3 B3auUMOJCHCTBHE C
HEBUUMBIM 3JICKTPOMATHUTHBIM IOJIEM, U3BECTHBIM Kak ToJie Xurrca (Win
XUTTCOBCKOE TIOJIE).

HekoTtopeie dwacTuilel CHocOOHBI TPOXOAHMTH HYEpe3 3TO TMOoje, He
IoJTy4asi MacChl, B TO BpeMsI Kak JAPYTHE «BA3HYT» B HEM M HAKAIUIUBAIOT
ee. Ecm 3T0 Tak, TO «HEBHANMOE» TIOJIE JOJDKHO UMETh CBA3aHHYIO C HIM
gacTuiy — 0030H XUTITca, — KOTOpas KOHTPOJIHPYET B3aUMOJICHCTBUS C
JPYTUMH YaCTHUIIAMHA M XHTTCOBCKHM TIOJIEM, M3MEHSS MPH MOMOIIU HETro
BHPTYaJbHBIE YaCTHIIBI XUITCA.

®duznka dYacTWl — Hayka O BCeX CyOaTOMHBIX 4YacTHIAX |
B3aMMOJEHCTBYIOMMX C HuUMH cuwiax. Cy0aTOMHbBIC YaCTHIBI KpaiHe
CJIOKHO Ha0MI0aTh W3-3a X pazmepa. OHU MEHbIIIe aTOMa U JTMHBI BOJIHBI
BUJMMOTIO CBETa. EnuncTBeHHBIN JIOCTYTTHBIN HaMm crocoo
3aperuCTPUPOBaTh MX W HAOMIOJaTh WX TOBEIEHHWE — 3TO CTOJKHYTH
aATOMHBIE S7pa, COCTOSIINE W3 YaCTHIl, APYr C JPYrOM Ha HEBEPOSTHBIX
cKopocTax (OJIM3KMX K CKOPOCTH CBETa). OTO MPOU3BOIUT OOJBIIHE
KOJIMYECTBA HSK30THUYCCKUX YACTHIl, KOTOPBIC CO3IAIOTCA TOJNBKO Ha
BBICOKUX SHEprusx. OU3NKU CUUTAIOT, YTO STH CTOJKHOBEHUS HAIIOMHHAIOT
YCIIOBHS, TIPU KOTOPBIX pa3BUBaiach BceneHHas cpasy mocie bonbimoro
B3pHIBA.

Wrak, mouemy Macca dacTHibl uMmeeT 3HaueHue? OKa3bIBaeTCs,
nepezada TakoW OOJBIION Macchl 0030HOM XWITCa yKa3blBaeT Ha TO, YTO
BakyyM BceneHHoii MoxeT OBITh HecTaOWJIEH TI0 CBOSH MpHUpoe,
CYIIECTBYS B OCTOSTHHOM «METacTa0MIFHOMY COCTOSHUH.

MHuorne ¢u3nkn 00CyXOanmu BEepOSITHOCT TOTO, 4TO Bceenennas
JIOJITO€ BpeMsl KOJISOJIETCSl Ha TpaHW CTa0MIBHOCTH. B wacTHOCTH, Qu3nku
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®pouk Bunbuek 1 Maiika TepHep, omyonukoBasiuue B 1982 rogy craTbio B
)KypHane Nature, NPeaNONOKUIN HEYTEHUIUTEIbHbIM CHEHapui: «rie-
HUOy1p Bo BceneHHoil 06e3 Kakoro-mubo NpeaynpexIeHus MOXKET
3apOANTHCS IIy3bIPh MCTHHHOTO BaKyyMa, KOTOPBIH OyAeT mepenBurarbcs
gepe3 IPOCTPAHCTBO Ha CKOPOCTH CBETA, HO MPEXkKAE YeM MBI OCO3HAEM, YTO
MPOMCXOINT, Ham# (POTOHBI pacmamytcs». Kak O To HE OBUIO, OTKPBITHE
60o30Ha Xurrca TIOJNOXWJIO HA4YaJl0 HOBBIM HCCIEIOBAaHMSAM M HHOMY
MOHVMaHHIO PEabHOCTH.

VYdeHple HaACIOTCS, YTO 3TO OTKPBITHE IPHBEIET K pa3paboTke
CHMMETPUYHOM WJIM JaKe CYNEepCUMMETPHYHON TeopuH, KOTOpas
pactmpuT CTaHIapTHYIO MOJENb U 3aKPOET NMIPHUCYTCTBYIONIHNE B HEH JBIPHL.
3OT0, B CBOIO OYEpE/Ib, TOMOXKET BBISICHUTH, UTO K€ TaKOe TeMHas MaTepHs
— 1oJe, KOTopoe, IIoXoxke, 0oJee HeyJIOBUMO, UYeM Tojie Xurrea.

Ha ocHOBe Bcero BBIIIECKa3aHHOT'0, MOXHO CJIEJIaTh BBIBOJ O TOM, YTO
OTKpbITHE 0030Ha XUITCAa MOXKHO CMEJIO Ha3BaTh OJJHUM M3 CAMBIX BaXKHBIX
OTKpRITUIl B Hamel  Hemonrod  uctopud. Korma-to  maBHO
Mr0003HATEIBHOCTh HAIIUX MPENKOB BbIBeda WX U3 AdpHKH M moOyamia
uccienoBarb Mup. CeromHs MBI 3HaeM O YeThIpeX (YHIAMEHTAIbHBIX
B3aUMO/ICHCTBUSIX IPHPOIBI, KOTOPBHIE TOMOTAIOT HaM IOHSTh, KaK YCTPOCH
MHp B TOHUAHIINX JEeTaIsX.

Jlureparypa
1. Yro takoe bo3zon Xurrca? OTkpriTHE «9acTHIBI bora» B 601b110M
aJipOHHOM KoJuTanaepe (yandex.ru)
2. Bo3on Xurrca: 0HO U3 CaMbIX Ba)KHbIX OTKPBITHI B Hayke | Naked
Science | SIunexc [3eH (yandex.ru)
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NPUMEHEHUE JUJAKTUYECKHUX MATEPHAJIOB HA
YPOKAX ®U3UKHN

Muorue yuwurtens (U3NKH B 00pa30BATEIBHOM MpPOIECCE AKTHBHO
WCTIONB3YIOT Pa3MUYHBIE OUAAKTHYECKHE MaTepHajisl. BaXHBIM 3Tamom
MeIarOTMYECKOT0 IpoIiecca SBISETCS MpoBepka (KOHTPOJb) Pe3ylbTaTOB
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y4eOHOM JesTeNIbHOCTH Y4YalluXcsl, IpPU3BaHHAs YCTAaHOBUTH CTEICHb
JOCTH)KEHHS IieJied OoOydeHHs, ypOBEHb C(OPMHUPOBAHHOCTH 3HAHWU,
YMEHUH U HaBBIKOB OOYYalOIIUXCS, a TakXKe BBUIBUTh YPOBEHb HX
pa3BUTHsL, BKIIOYAsl HHANBUAYaIbHbIE KaueCTBa U JIMYHOCTHBIC CBOMCTBA.

[IpoBepka — npoueaypa Mojy4eHus MpsMol U 00paTHOM CBSI3H O XOJ€
W pe3ylpTaTax MEJarorHdeckoro Ipolecca C  HCIOIb30BaHHUEM
Pa3HOOOpa3HbIX NEJArOrMYeCKUX MEp, METOJOB M3MEPEHHH M OIECHKU
y4eOHBIX JOCTHKEHUH yJanuxcs. PasinyaroT cieayrone OCHOBHBIC BHBI
KOHTpPOJISL: TEKYLIUH, NEPUOAMYECKUM M UTOroBbIi. Tekyumiuil KOHTpOJIb
ToJIpa3/ieNseTcss Ha TOYPOUYHBI M TEMaTHYECKHH, 3HAYMMOCTh KOTOPOTO
oTpeernsieTcs Cnenu(puKor yaeOHOro Kypea.

Jis  ocymiecTBIeHUsT NPOBEpKU (KOHTPONSA) pe3yiIbTaTOB 3HAHUMN
CYIIECTBYET MHOXKCCTBO JUAAKTUYCCKUX MATEPUATIOB pPa3JIMYHbIX aBTOPOB,
KOTOPbIC MOKHO pas3ACiiUThL Ha ABC I'PYIIIIbI:

1. Marepuaisl, KOTOpBIE  SBISAIOTCA  TPAJAMIMOHHBIMH IO
COACPIKAHUIO U TTOBTOPAIOT OOBIYHBIE 3aJa4y U3 THUIIOBBIX 3aJJa4YHUKOB, HO
TOJIBKO BBIINIOJIHCHBI HA OTACJIBHBIX KapTO4YKax. 9710 MOT'YT OBITh PACUCTHBIC
3aj1a4M, 3a/1a4y - BOIPOCH], KAYECTBEHHBIC 3aa4H, TECTOBBIC 3aJaHUS U T.I.

2. Marepuansl, pa3paboTaHHBIE y4YHWTEJIeM Ha OCHOBE OOydaromien
MIPOTpaMMBbl 3HAHWH M BUJIOB AEATEIHHOCTH NPU M3YYEHHH OIPENIEIICHHBIX
TEM.

JunakTuaeckue MatepHaibl MEepBOW TPYIIIBI, OE3YCIOBHO, ITOJIE3HBI.
OHM CHOCOOCTBYIOT JIydIled OpraHu3allMd YpoKa, IO3BOJIIOT Ooinee
nuddepeHIUPOBAHHO MOAXOIUTh K YYaIlMMCSA B IPOIECCE BBIMOTHEHUS
ynpaxkHeHHH. OgHaKO B OOBIYHBIX TEKCTOBBIX 3aJadyaX HCXOJHBIE
BCJIMYMHBI, KaK IMpaBWiIO, AdaHbl B TOTOBOM BHJIE. B »Tom ciy4dae
ACATCIIBHOCTh Yy4YalluXxcsa CBOJUTCA K OTBICKAHUIO COOTBETCTBHUA MCKIY
JIAHHBIMHM 3aJlaud W BEJIWYMHAMH, BXOJIMMU B Gopmyny. [Ipu stom
BBINA/IAIOT TAaKWe Ba)KHbIE BHUJIBI JIEATEIBHOCTH, Kak HaOIIOJeHHE |
n3MepeHne, a 3a4acTylo W aHalu3 caMoi 3agaud. [losTomy Takue 3a1adu
MaJl0  CIIOCOOCTBYIOT  (OPMHUPOBAHHIO  yYMEHMH  IIPaKTHYECKOMH
JeATeNIbHOCTH, TOTJa Kak Ha IPaKkTHKEe HaJ0 YMEThb CaMOCTOSTEILHO
HaXOJUTh UCXOHBIE JaHHbIE, a HE TOJIBKO OTIEPHPOBATH NMHU.

Hawny4ymuM BuAOM  yHpakHEHHH, CHOCOOCTBYIOIIMM HEpPEHOCY
3HaHUI B 00AaCTh NMPAKTHUKH, SIBIIAIOTCS JTaOOpAaTOPHbBIE WM MPAKTHUECKUE
pabotel. Ho cioskHOCTH ¢ 0060pyI0BaHNEM, OpPTraHW3aMOHHBIE TPYTHOCTH U
KaKk OTMEYaloch, OTCYTCTBHE JIOCTATOYHOTO BpPEMEHH HE IO3BOJISIOT
CYIIECTBEHHO pacIIMpHUTh 3TOT BUA yNpakHeHWi. Beermenue B mporecc
0o0ydJeHUs] IUIAKTHIECKUX MAaTepuaroB BTOPOM TIpymmsl He TpeOyeT
JOTIOTHATEIPHOTO ~ ydeOHOro BpeMeHW. Paborta ¢ HHM  BIOJHE
YKJIQIBIBAETC B  4Yachl, IPEAyCMOTPEHHBIE NPOrpaMMOH, 3a CuYeT
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COBEpPILEHCTBOBAHUS CTPYKTYPBI YIPaKHEHUH.

Ha ocHOBe Bcero BBINIECKAa3aHHOI'O MOXKHO CJIEJIaTh BBIBOJA O TOM, YTO
UCIIOJIb30BAaHUE MOJOOHBIX JAWAAKTHYECKHX MAaTepHajioB CHOCOOCTBYET
AKTHBU3AIIMU MBICIUTENILHOM JEATEIbHOCTH 00YYaroIUXCsl.

JIureparypa
1. 3naueHME AWAAKTHYECKHX WIP W METONUKA WX OpraHM3alld Ha
ypokax ¢usukn. IloropemoBa AHHa AnekcaHnpoBHa - "AKajgemus

MeJIarOTHYECKUX TPoeKToB Poccuiickoit demepannu” (xn--d1labbusdciv.xn-
-plai)

2. Junmaxtuueckuit MaTtepuan 1o  ¢u3uke - JlummakTHdecKue
MaTepHaibl (Ucoz.ru)

Camukosa H.II., Yynunos B.B.
b® baml'V, r. bupck, Pb
Yyounoe B.B., k.¢h.-m.H., doyenm
salikoval16012000@mail.ru

OCHOBHBIE MIOJAXOAbI K BBEJEHUIO IIOHATUA ®YHKIIUHN
B IKOJIBHOM KYPCE MATEMATHUKHA

@dyHKIMOHANBHAS ~COAEpKAaTeNbHas JIMHUS SBISIETCS OJHOW U3
KITIOYEBBIX B IIKOJIBHOM Kypce MaTteMaTuku. CyliecTByeT MHOXKECTBO
MOAXOM0B K ONpPENENICHUI0 W BBEICHHWIO NMOHATHA (pyHKumu. B yueOHOM
nocobun «MeroquKa IpenoJaBaHus MaTeMaTUKH B CpeIHed IIKoJie:
YactHas Mertonuka» [l] mpuUBOAAT 1BEe METOAMYECKHE HHTEpHpETaluu
NOHATUS PYHKIMU: TEHETUYECKYIO U JIOTHYECKYIO.

IIpu reHeTHMueckod TpPaKTOBKE HamOOIee 3HAYUMBIMU TOHATHAMH,
BXOISIIUMH B CHUCTEMY (YHKIMOHAJIBHBIX IIPEICTABICHHUH, SBISIOTCS
MepeMeHHas BeNW4YWHA, (¢GopMyia, (YHKIMOHATHHAS  3aBHCHMOCTH,
JIEKapTOBa CHUCTEMa KOOPAMHAT HA IJIOCKOCTU. JlaHHAs MHTepHpeTanus
NOHATUS (YHKIMM BBIIBISIET MOJENBHBIM aCHEeKT MOHATHA (QyHKINU
OTHOCUTENIBHO WM3Y4YEHUS! MPUPOJHBIX ABJICHUN U yCTAHABIMBAET CBS3b C
OCTalIbHBIM COJIEP)KaHWEM Kypca MaTeMaTHKM, TaK Kak OoJjblIas 4acTb
(yHKIMHA BBIpaXKaeTcs TAOIMYHO WIIM aHATUTHYECKH.

HecmoTps Ha ROCTOMHCTBA, T€HETHYECKas MHTEPIPETALUsl MOHATUS
(yHKIMHM ¥IMEeT CYIIEeCTBeHHBIE OrpaHmdeHus. I[lpm sToM momxone
MepEeMEHHasl «IIpo0eracT» HEMpPEphIBHBIA pPsIl YHCIOBBIX 3HAYEHWH,
MO3TOMY MOHATHE (PYHKIMHU B 3HAYUTEIBHON MEPE aCCOLUUPYETCS TOIBKO C
YHCIIOBBIMHA (DYHKIUSMH OJHOTO YHCIOBOTO apryMeHTa (ONpeneleHHBIMU
Ha YHCIIOBBIX IPOMEKYTKAX).
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OyHKIUS OpU  JIOTHYECKOM TOAXOJE  pPaccMaTpUBAeTCs  Kak
OTHOILIEHHE CHEIMANTbHOIO BHJA MEXAY JBYMs MHOXECTBAMHU, KOTOpBIE
YIIOBJIETBOPSIIOT YCIIOBHIO (YHKIIMOHAIBHOCTH. Hcnons3oBanue
JIOTHYECKOW TPAKTOBKH IPEJIIoJiaracT WILUTIOCTPALUIO TTOHATHS (QyHKIUH C
TIOMOIIBIO Pa3IMYHBIX cpeAcTB. [IpUMEHSIOTCS He TONBKO (OPMYJIBl U
TabnMIBl, HO 3a/aHue (QYHKIUH MEPEUNCICHHEM Tap, CTpelKaMH. Mexmy
TeM c(hOpMHUpPOBABIIEECS] MOHATHE (DYHKIUH BIOCIEACTBHU OKAa3bIBACTCS
CBSI3aHO C YHCIIOBBIMH (DYHKIMSIMH OJHOTO YHCIIOBOTO apryMmeHTta. OnHako
9Ta o00NacTe 3HAYUTENBHO Jierde (HOPMHUPYETCSl IIPU TE€HETHYECKOMH
TPaKTOBKE.

B mporecce 00y4yeHHs BBIIEISIETCS CHCTEMa KOMIIOHEHTOB MOHSATHS
(GYHKIMM W JOJDKHA YCTAaHABIMBATBHCSA CBA3b MEKAY HUMH. Peub WIer
CIIEAYIONMX KOMIOHEHTax [2]:

- MpencTaBlicHHE O (PYHKIMOHAIBHOW 3aBUCHMOCTH IEPEMEHHBIX

BEJIMYUH B PEabHBIX MPOIECCaX U B MATEMAaTHKE;

- mpencTaBlicHHE O QYHKIMH KaK O COOTBETCTBUH;
- TNOCTPOCHHE W HWCHOJb30BaHUE TrpaduKOB (GYHKIMH, HCCIIEA0BAHUE

GyHKIHT;

- BbIYKCJICHHE 3HAYCHUH (YHKIHUH, ONpPEAENECHHBIX Ppa3IUYHBIMU
crocobamu.

Belieyka3aHHble KOMIIOHEHTBI TPUCYTCTBYIOT MPH JHO00N TPaKTOBKE
moHATust (QyHkuud. OJHAKO B HACTOSIEE BpPEMs IIKOJBHOM Kypce
MAaTEeMAaTHKH 32 OCHOBY B3iTa TIE€HETUYECKas HHTEPIPETAIUS TMOHITHS

GbyHKIMN.
Tabnuua 1. Beenenue nousTus GyHKIMU B ydeOHUKaxX anreOpsr 7-9
KJ1acCoB
Ne ABTOpBI OnpeneneHue NOHATHS (PYHKIMH
Maxapsraes FO.H. u np. Kak 3aBucumMocTts
2 | Mypasusu I'.K., Kax nepemeHHas BenuunuHa

Mypasuna O.B. u gp.

3 | Makaperues FO.H. u 1p. | Uepe3 coOTBETCTBHE ABYX MHOKECTB
(yray0OneHHslil ypoBEHb)

4 | Oopodees I'.B. u ap. Kak nepeMenHas BenuuynHa
Kak 3aBucumocts
Uepes cCOOTBETCTBUE ABYX MHOXKECTB

(¢;]

Mopnkosuu A.I'. u ap. Uepes cOOTBETCTBUE ABYX MHOXKECTB

6 | Bunenkun H.S. n np. Uepes COOTBETCTBUE ABYX MHOXKECTB
(yray6neHHslit ypoBeHb)

B tabauue 1 npueneH aHann3 yueOHMKOB anreOphl 3a 7-9 Kiaccsl Ha
npeaMer (opMmupoBaHus MoHATHA (GyHKMu. Ha Ham B3rmsn HanbOoiee
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yIauHBII aaroput™ GpopMHUpPOBaHHS HOHATUS (QYHKIIMU: COOTBETCTBHE JBYX

MHOXXECTB, 3aBUCHMOCTh 3JEMEHTOB, ()YHKIHOHaJIbHAs 3aBUCHMOCTD

MepEMEHHBIX BEJIHYHH.

JIureparypa

1. Meroauka mpernonaBaHusi MaTeMaTHKH B cpeaHeil mikone: YactHas
MeTOIuKa: YuyeOHOe TmocoOHe Msl CTYAEHTOB I€aroTHYeCKHX
WHCTUTYTOB To ¢m3.-MaT. crmen. / A. f. bunox, B. A. I'yces, I'. B.
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HOPUHOUIT JAJTAMBEPA JIUIAA TOYKHU. CUJIA UHEPLIUU

[Momy4yeHHBIE B KIACCHYECKOH MEXaHHWKE YpPaBHEHUS BIDKCHUS
MaTepHaJIbHBIX 00BEKTOB, 8 TAKXKE OOIIHE TCOPEMBI JHHAMHUKH ITO3BOJISIOT
pemaTh MHOTHE 33/Ia4d O JBIKCHUU MEXaHHYECKUX CHCTEM, UCCIICIOBATh
JAMHAMHUKy MEXaHU3MOB U MalllH.

I_IJ'IH HUCCIICAOBAHUA JBH)XCHHUA MCXAaHHYCCKHX CHCTCM, aHalInu3a
JABMKCHUS PEAJIbHBIX O6'I)eKTOB MOXHO HUCIIOJIB30BaTh OJIUH M3 NPUHIOUIIOB
MexaHuKH — npuHImn JamamoOepa. [1]

Omnpenenenne npunuuna Janamoéepa

IMpuamun /JanamOepa 3ByYHT CHEIYIOMIMM OOpa3oM: eciu B JI000it
MOMEHT BPEMCHH K JICHCTBYIOIIMM Ha TOYKY CHJIAM KaK aKTUBHBIM, TaK U
peaKiMy CBS3U IPUCOCAWHUTH CHIIY HHEPIHH, TO IONyYeHHAs CUCTEMa
Oyzer ypaBHOBEIICHHON (9KBHBaJICHTHON HYIH0). [3]

CornacHoO yka3aHHOMY HPHUHIIMITY, B OTHOIICHUU KaXIOH 1-TOH TOYKU
CUCTEMBI, CTAHOBHTCS BEPHBIM PaBEHCTBO:

F+N,+J;, =0 rze:
F. - akruBHo Bo3€licTBYyIOIAs Ha 5Ty TOUKY cuia,

Ni - p€aKuud CBA3H, HAJIO)KCHHOH Ha TOYKY;

J, - cuna umepumu, ompenensemas dopmynoit J; =-Ma, (oma
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HarpasJieHa TPOTUBOMOIOXKHO STOMY YCKOPEHHIO).

DaKTUUECKH, OTJIEIBHO AJIs KaXKI0H paccMaTpUBaeMON MaTepuaibHON
TOYKH Ma IEPEHOCUTCS CIIpaBa HajIeBo (BTOpoii 3akoH HeloToHA):

F=ma, F-ma=0.

Ma npu 3ToM Ha3wpIBaeTcs crinoit mHepuu Jamambepa.

Takoe moHATHE, KaK CHJIa WHEPUUH, OBLIO BBelIeHO emie HproToHOM.
CormacHO pacCyXIEHHSIM YYEHOTO, NPH YCJIOBUU IBIKCHUS TOYKHA TIOZ
Bo3eiicTBMeM cHibl F =Ma, Ttemo (wmm cucTeMa) — CTAaHOBHTCA
HWCTOYHUKOM 3TOoM cuibl. [Ipy 3TOM, cCOrIacHO 3aKOHY O paBEHCTBE
NENCTBUS W TPOTUBOACUCTBHS, YCKOpsiemass Touyka OyAeT BIUATH Ha
yckopsitoriiee ee Teno ¢ cumod D =—ma. Takoit cune HpioToH pan
Ha3BaHUE CUCTEMBI HHEPIH TOUKH. [2]

Cummi F u @ Oymgyr paBHBIMH M HPOTHBOIIOJOXKHBIMH, HO
NPWIOKEHHBIMH K PAa3HbIM TelaM, YTO HCKIIOYAeT MX CIIOXEHHE.
HemnocpencrBeHHO Ha TOYKY CHJla MHEPLMM BO3JACHCTBUS HE OKa3bIBAeT,
MTOCKOJIBKY IIJIsI Hee OHa TpecTaBisieT PUKTHBHYIO cuiry. [Ipu 3ToM ToUka
ocTaBanach Obl B COCTOSHHH MOKOSI, €CIIH OBbl, IOMUMO CHIBI F , Ha TOuKy
OKa3bIBajIa BosjaekcTBue eme u cwia P .

Hpuaoun JanamOepa it MATepUATbHOM TOYKH

MHoroo0pa3ue THIIOB pellaeMbiIX B MEXaHHMKE 3a7ad HYXJaeTcs B
pa3paboTke I(PPEKTHBHBIX METOAWK COCTaBJICHUS YpPaBHEHUH IBHKCHUS
JUIL MeXaHW9IeCcKuX cucteM. OIHUM U3 TOJOOHBIX METOJIOB, TIO3BOJITIOIIIX
MIOCPEJCTBOM YpPAaBHEHUH OINUCATh JIBU)KEHUE IPOU3BOJBHBIX CHCTEM,
CUHTAeTCA B TEOPETHUECKOW MeXaHuKe npuHIUT [Jamambepa.

Onmpasich Ha BTOpOH 3aKOH JUHAMHKH, I HECBOOOIJHOU
MaTepHaTbHOW TOUKH 3amuiieM GopMyIy:

ma=F+R,

rae R mpencraenser peakimio cessu [4].

IIpuHumas 3naueHue:

®=-—ma,rage ® — cwia uHEpLIMY, HOTyYAEM:

F+R+d=0

Ora ¢opmyna sBISETCS BBIpaKeHHeM mpuHIUNa Jlamambepa s
MaTepUAbHON TOYKH, COTJIACHO KOTOPOMY, IUIsl NBHXKYIICHCS B IHOOOH
MOMEHT BPEMEHHU TOUYKU I'e€OMEeTpHUYECcKasi CyMMa BO3JICHCTBYIOIIMUX Ha Hee
AKTUBHBIX CWJI M CWJIBI HMHEPUUHM IMOJy4YyaeT HYyJIeBOE 3HAueHue. OTOT
NPUHLMII T103BOJISIET 3alMCBIBATH YPABHEHMsI CTATUKM JUIS JABIDKYILEHCS
TOYKHU.

JlutrepaTtypa
1. BepecroBa, C. A. Ilpunmun JamambGepa. WHxeHepHbIE 3aqayuu:
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MOJIEJIJMPOBAHUE MEPEXO/IA IEPET'PETOM )KUJKOCTHU B
METACTABUJIBHOE COCTOSHHME ITPU BHE3AITHOM
CHUXEHUWMU JABJIEHUS

IIpencraBneHre O 3aKOHOMEPHOCTSX FHCTEYCHHUS BCKUMAIOIICH
JKUJIKOCTH SIBIIIETCS OYCHb BAXKHOHM 3a7adeil mpu aHaimm3e 0e30MacHOCTH
ATOMHBIX H TEIUIOBBIX 3JICKTPOCTAHIINH, TAK KaK OCHOBOW WX KOHCTPYKIIHH,
SBIISTIOTCSL  Pe3epByapbl C JKUIAKOCTBIO, HAXOMSAMICHUCS TOA OOJNBIINM
JIaBJICHMEM U HUMEIOIEeH BbICOKHE TeMmmeparypbl. IloaToMy k naHHOM
npobieMe He yracaeT HHTEpecC, Kak TEOPETHKOB, TaK M HKCIIEPUMEHTATOPOB,
paboTaroMX B 00JaCTH UCCICIOBAHUS KUIISIIAX MHOTO(A3HBIX CPEI.

IIpuMmepbl 3KCIIEPUMEHTOB C ONHCAHHWEM pE3YJIbTaTOB TEUCHHS
MapOKUAKOCTHBIX Cpea IpeAcTaBieHsl B myOnmkanusax [1-4]. Omnoil u3
KJIACCHYECKHUX JKCIEPUMEHTAIBHBIX pa0OT MO 3TOW TEeMaTHKe SBIIAETCS
crathst [2] (aBroper Edvards A.R., O’Brien T.R.), mnocssieHHas
pasrepMeTu3ali COCyAa BBICOKOTO MABIEHMS, 3allOJHEHHOrO ropsyei
BOJOIA.

CyTb U yCIOBHS JAHHOTO SKCIHEPUMEHTA: B UCXOJHOM COCTOSIHUU
UMIUHApUYeckuit cocyn jmHOW [ =41 mu auamerpoM d = 7,3 cm,

3amofHeH BoJod mox naBneHueMm Fp = 7 MIla n umeromyro temneparypy
T, =515 K (dro O61M3KO K TapaMeTpaM B KOTJIE aTOMHOTO DPEaKTopa).

Tpyba ¢ omHOTO KOHIA OBITa HATTYXO 3aKPhITa M 3aKPBITAa CTEKISTHHBIM
IUCKOM C Jpyroro KoHIA. B cemMn cedeHHAX TpyOBl CHHMAJHCh
OCHMJIJIOTPAaMMBI JTaBJICHUS U B OJHOM M3 HHX, IPOCBCYMBAHUEM ITOTOKA Y-
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JyyaMu, — HU3Mepsuioch  o0bemHOe  coiepxkanue — mapa  (Puc.l.
Hunuaapuueckuii cocya ¢ BOJOMU, YCIOBHSI SKCIICPUMEHTA).

Pa
Po To

0 L X
Puc 1. Hunuaapuueckuii cocyl] ¢ BOAOMH, YCIOBHS 3KCIIEPUMEHTA

B mavampHbIil MOMeHT (t=0) CTEKISAHHBIH IHCK pa30OMBaeTcs M B
COCyl CO CKOPOCTBIO 3ByKa B umcTOM skuakoctu (C & 10% m'c) yxomur
BOJIHA pa3zpexenus. [lpu 3ToM fnaBieHue B )KUJIKOCTH PE3KO CHUXKAETCSA U B
aTMocdepy HadMHaeT MCTEKaTh KHILAIMIAs >KUAKOCTh. Bpems, 3a KoTopoe
OBICTpast BOJIHA JOXOIWT 10 3aKPBITOTO KOHIA COCYAA, HUIITOKHO MAJIO TIO
CpPaBHEHHIO CO BPEMEHEM MCTEUEHHS )KUAKOCTU U3 COCYa.

B nanHO#l paboTe mpeanaraeTcs pacCMOTpPEHHE TEPBOrO 3Tama
HUCTEUEHHUS JKMJIKOCTH W3 LMJIMHIPUYECKON €EMKOCTH, B KOTOpOH OHa
M3HAYaJbHO HAaXOIWUTCS B NEPETrPETOM COCTOSHHUM, B YAaCTHOCTH, IEPEXO]
KHJKOCTH B MeTacTabmibHOe cocTosiHUe. Kak MoKa3bIBalOT IKCIIEPUMEHTHI
[2], moce MrHOBEHHOTO yAaJeHHs MEPErOpOJIKU C OJHOTO KOHI[A eMKOCTH
CO CKOPOCTBIO 3BYKa B «YHCTON» JKHUAKOCTH €MKOCTh IEepeceKaeT BOJIHA
pazpskeHust 3a  Bpemss nopsaka  MmwuucekyHa.  [locie  atoro
YCTaHABJIHMBACTCS METAaCTaOMILHOE COCTOSIHHE, TPH KOTOPOM JaBJCHHUE P

OITYCKAacTCAd HHIKXC PABHOBCCHOT'O JAABJICHUS ps (TO) , COOTBCTCTBYIOLICTO

HCXOZ[HOfI TeMIEeparype KUAKOCTU TO .

HpI/I TEOPETUYCCKOM OIIMCAaHUM MpOoLecCa 6yz[eM CYUTaTh, 4TO B
CAMHUIIE MACCBhI KXHUJAKOCTU COACPIKUTCA No ra30BBIX 3ap0£[BIH.I€ﬁ paanyca
do, SIBJIAFOIIUMHUCA HEHTpaMHn BCKHIIAHUA. HpI/IMCM KOJIMYECTBO
BapO,HLImeﬁ, OTHCCCHHBIX K C€JIHHUIIC o0bemMa u CIAUHUIIC MACChl, B BHJIC

4
n=a,/|-ma | u nozpsv(l—oco)No. 3nece o, — 0OBEMHas

o 0
KOHIIEHTpalus 3apofblileil, P, — IUIOTHOCTb BOABL, KOTOpYyH Oynem

CUHMTAaTh MOCTOSHHOM. W3 »3THx BLIpa)KeHI/Iﬁ HETPYAHO IIOJYYHUTH
BbIpAKCHUE U1 CBA3HM TEKYLICTO 00BEMHOTO COACpKaHUA W paauyca

I1y3bIpbKa B BUJIE
3
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3anumiem YCJIOBUE MCXAaHHUYCCKOIO pPaBHOBECHUA 3apoz[mme171 npu
CHMIKCHHUU MOAaBJICHUA KUJAKOCTU B MNPCAINOJIOKECHUH, YTO IIPOLECC 6yaeT
HUATHU B UBOTCPMHUYCCKOM PEIKUME:

2
p+§= P Py =P, +P,s P, =PRT .

Maccy rasza B 3apozpime OyJeM CUNTAaTh HMOCTOSHHOW, TOTAAa MOXKEM

IOJIYYHUTH

3
a

pg = ng ;0

3nece P, — MapuManTbHOC MABICHHE rasa B 3aPOJBILIC B HCXOIHOM

COCTOSIHUM.
[MapuuansHoe AaBiicHHE Mapa B 3apOoJbIic OyaeM CUUTATh PABHBIM

DaBHOBECHOMY 3HAUEHHIO AN (a30BBIX TepexonoB P = ps(TO). C

YYCTOM HM3JIOKECHHOI'O HCETPYAHO TIIOJTYYWUTH BBIPpAKCHUC I CBA3U
TCKYIICTIO AaBJICHUA X XUAKOCTU C pailnyCOM ITy3bIpbKa:

p_ps(To):(po_ps(To){aoj +2£ (aoj -1
a a a

Ha puc. 2 muausamu 1, 2, 3 u 4 mnpencraBieHa 3aBUCHMOCTB p OT
TEKYIIEro paanyca My3blpbKa @ NPH Pa3IMYHBIX 3HAUYCHMSAX HAYAIBHOTO
pamuyca ao. nst TeMneparypsl U JaBJI€HHS BOABI B MCXOAHOM COCTOSHUH
NPUHATH 3HAUYCHHS, COOTBETCTBYIONIHE YKCIIEPUMEHTAIBHBIM JaHHBIM [2],
a mMeHHO Po = 7MIla, To = 515K (ps(To) = 3,5Mlla). Benuunna

K03(HUnneHTa MoBEpXHOCTHOTO HATsDKeHUs cocTasisier 0,03 H/M.
Py

1E-8 IE-7 1E-6 1E5 g oy 1E-4

Puc. 2. 3aBMCMMOCTb JIaBIIEHHUS OT TEKYLIETO PAIUYCa My3bIPHKOB IPH Pa3In4HbIX
3HAYEHHUAX HAYAIBHOTO paauyca my3eipbkoB (1 — 108 2 - 107, 3 - 106, 4 - 105 m).
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[TokazaHo, YTO KMJKOCTh, COAEpIKAllas Ta30BbIC 3aPOJBIIIH, MOXKET
BBIJICp)KaTh JIaBJICHHUE, 3HAYEHHE KOTOPOro HWKE, YeM PaBHOBECHOE IS
UCXOJHOW TemmepaTypbl. Takas J>KMIKOCTb MOXET HaXOJUThCS B
MeTacTaOHIbHOM COCTOSIHUM C MaKCHMAaJIbHBIM mepenanoM naeieHus Ps(To)
— Pe, BEIMYMHA KOTOPOTO 3aBUCHUT OT HAYaJILHOTO pajuyca 3apOjbIILeH.
Cnemyer  OTMETHTh, YTO  IiIiyOmHa  MeTacTabwipbHOCTH  Oynmer
HECYIIIECTBEHHOM, €CITU PagnyChl 3apOBIICH yIOBISTBOPSIOT YCIOBHIO

ars>ar=4 O | 20 .
’ ’ 3ps(To) 3(po_ps(To))

TIpUMEHHTENBHO K SKCTIEPMMEHTATBHEIM JaHHBIM TonydaeM @, =10°M.
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®OPMHUPOBAHUE YYEBHO-TIO3HABATEJIBHOM
KOMIETEHIIUU ITPU OBYYEHUUN MATEMATHUKE
MHOCPEACTBOM NH®OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

B wHacrosmee  Bpemsi  oOpa3oBaHHE ~— OPHEHTHPOBAaHO  Ha:
KOMIIETCHTHOCTb B PA3JIMYHBIX ccbepax KU3HCACATCIIBHOCTH, YCTOfI‘IPIBy}O
MOTHBAaIMIO K OOYYCHHIO Ha TPOTSDKEHHH  BCeH  KM3HHM, K
npodecCHOHATBHOMY M JIMYHOCTHOMY  pocty.  DopmupoBanue
KOMIIETCHIIMI YYAINXCs SBJISACTCS OIHOW W3 Hambojiee BaXKHBIX MPOOIIeM
00pa3oBaHusl.
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OOpazoBarenbHass KOMIETEHIUS — 3TO 3ajJaHHasi 3apaHee HOpMa K
MOATOTOBKE YY€HHMKa, KoTopas HeoOxomamma id  3(dexTHBHOH,
NPOJYKTUBHOM [IESTENBHOCTH B ONpesesieHHOW cdepe. Briemnsrores
CJIEIyIOLINE TPYNIBl KIIOYEBBIX KOMIIETEHILUH: IIEHHOCTHO-CMBICIIOBBIE,
OOILEKYIbTYpHBIE, yueOHO-TI03HABATEIbHEIC, UH(POPMAIMOHHBIC,
KOMMYHHUKATHBHBIE, COIHATBHO-TPYIOBBIE KOMITCTCHIUH W KOMIICTCHIINU
JIMYHOCTHOTO CAMOCOBEPIICHCTBOBAHUA [1].

MateMaTrKa B iRy APYTUX y4eOHBIX ITUCIHIUINH 3aHUMAET OJHY W3
TUIUPYIOMNAX TO3WIUH B (QOPMHUPOBAaHMM  y4eOHO-TIO3HABATEIHEHOU
KOMIIETCHIINA OOYyJaroIMUXCs, TaK KaK OHa CHOCOOCTBYET pa3BUTHIO
CTPOTOTO JIOTHYECKOTO MBIIUICHUS, YYUT JEIyKTHBHOMY pPacCyKICHUIO,
abCTparupoOBaHUIO, YMEHHIO 0000I11aTh, aHAIU3UPOBATh, 00OCHOBBIBATH.

YcenemHoMy GopMHPOBaHKIO yueOHO-TI03HABATEILHON KOMIIETCHIIUH
MOMOTaloT MH(POPMALMOHHO-KOMMYHUKallMOHHble TexHonoruun (MUKT).
KoMmmbroTep Ha ypokax MaTeMaTHKH CTall pealibHOi HeoOXoauMocThio. Ero
UCIIONIb30BAaHUE TO3BOJISIET €O37aTh MH()OPMALMOHHYIO OOCTaHOBKY,
CTUMYJIMPYIOIIYI0 WHTEPEC W TBITIMBOCTh YYAIIMXCS. YYalUHACs MOXET
I[[EJICHANIPABIICHHO HCKAaTh W HCIOJBh30BaTh HH(OPMAIMOHHEIE PECyPCHI,
HEOOXOIUMBIE IS PeIIeHHUs YUYeOHBIX M MPAKTHICCKUX 33734 C MOMOIIBI0
cpencte VKT, BoiaensiTh HHGOOPMAIIMOHHEIN acleKT 3aJadd, OIIEPHPOBATh
JTAaHHBIMH, FICTIONTE30BATh MOJIEINb PEIICHUS 3a/1a9H.

Hcnonp3oBaHue KOMIBIOTEpa 3HAYUTENBHO OOJErdaeT IpOIecc
o0y4eHHss uepe3 peaju3alui0 OJHOTO U3 NPUHIMIOB OOy4YyeHUs —
HarnsgHocTy [2]. LlenecooOpa3Ho MPUMEHSATh KOMIBIOTEDP HA YpOKax B
o0ydarolieM pexxume U B pekiuMe rpapuueckoil WILTIOCTPAIMU U3y4aeMOoTro
Mmarepuara.

Coznanue y4eOHBIX MPEe3eHTAINN KaK 9YacTh MPOEKTHON JesITeIbHOCTH
— 3TO NpUOOIICHWE UIKOJIBHUKOB K HCCIICAOBAHUSIM, MPU3BAHHOE
AKTUBU3UPOBATH MTO3HABATEILHYIO JICATEIBHOCTD yIaIUXCsl.

Hcnons3oBanue Mpe3CHTAIH, ANEKTPOHHBIX Y4eOHHKOB,
BUJICOMATEPHAJIOB, JJCKTPOHHBIX TECTOB Ha YypPOKaxX HE MOJMCHSCT
JIeITeNIbHOCTh yUYHUTENs, a JONOJHSET ee. OTO I03BOJSIET YYHTEII0
YBEJIIMYUTh OOBEM H3JIaraeMoro Ha ypoke Marepuayia Oe3 ymepba it
BOCIIPHUSITUS HOBBIX 3HAHUH ydarmuMucs. [IpogyKTHBHOCTh MOBBIMIACTCS 3a
CUeT COKpallleHHs BpEeMEHH Ha mpejcraBiieHne nHopmanuu Ha nocke. B
pesynbTate ObICTpee MpPOXOJUT IOBTOPEHHUE OINOPHBIX 3HAHUH U
YBEJIMYHBACTCS YUCIIO PEIIAeMBbIX 3a]1a4.

Kpome »1oro, ywammecs HMMEIOT BO3MOXXHOCTH CaMOCTOSITEIHHO
W3Y4UTh HEKOTOPHIE 3JEMEHTHl y4eOHOW MpOTpaMMBI IO 3JIEKTPOHHOMY
MIPWIOKEHUIO K ydeOHIUKaM.

Hamn IIPOBEJCHO HCCJICIOBAHNE BIUSTHUS MIPUMCHCHHUS
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nH()OPMAMOHHO-KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTMH THpu  O0yd4eHHH

MaremMaTtuke Ha (QOpPMHUpPOBaHHME Y4EeOHO-IIO3HABATENbHOH KOMIIETCHIIUH.

BbIsSIBIICHBI TIEJarOrMYecKUe YCJIOBUSI Pa3sBUTHUSI TBOPUECKOH aKTHBHOCTH

ydaluxcs Ha ypokax MaTeMaTHKH ¢ ncrosbzoBanuem UKT:

— co3Jgaercs TBOpUYecKas HH(OPMAIMOHHO-00pa3oBaTelbHas — cpela
TIpY B3aUMOJICHCTBUU POPM U CPEICTB OOYICHUS;

— PACIIUPSIOTCS M YKPEIUIAIOTCS MEKIPEIMETHBIC CBSI3M MaTEMaTHKH U
nHGOpPMATUKNM HA OCHOBE HHTETPAIMM NPEIMETHBIX 3HAHWH TPH
BBINTOJTHEHUH TBOPYECKUX 3aJaHNUM;

— Oostee akTHBHO (POPMUPYETCSI IOTHIECKOE MBIIUICHHE.

Bce 310, HECOMHEHHO, cHOCOOCTBYET ()OPMHPOBAHUIO y yUalIUXCS
KJIFOYEBOM y4eOHO-TIO3HABATENIFHON KOMIIETCHIIMH, KOTOpas II03BOJISIET
OPHEHTHPOBATHCS B CHUTYAIMSX HEONPEICICHHOCTH, IPUMEHSTh 3HAHHS B
HECTaHJAPTHBIX CUTYaLUsX.
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KOMIIETEHTHOCTHBIH MO IX0/] B ®OPMUPOBAHUN
®U3NYECKHUX TEOPUI B IIKOJIbHOM KYPCE ®U3UKH

B ceromHsmHNX yciaoBUSAX OOyYeHUsS (GU3MKE TP HATUYUAU
JOCTATOYHO BBICOKMX MPEAMETHBIX 3HAHUM M YMEHHHA YydYaliuecs
UCTBITHIBAIOT 3aTPYJHECHUS B MPUMCHCHHU 3TUX 3HAHWHA B CHTYaIUsX,
ONMU3KKMX K TOBCEJIHEBHOW JXKU3HHU, a TaKkke B paboTe ¢ umH(pOpMaImeH,
MpeacTaBIeHHOW B paznmuyHoi (¢opme. Pemars 3Ty mnpobnemy B
npenojaBaHuy (pU3MKK MOMOTaeT KOMIIETEHTHOCTHBIN MOIXO/I.

W3yueHnem 0COOEHHOCTH MPUMEHEHHs KOMIETEHTHOCTHOTO MOAX0Aa
npu o0ydeHurn (GHU3MKE B I[IKOJBHOM Kypce 3aHHUMAaIOTCS MHOTHE
HCCIIeIOBATENN, CPEAN KOTOPBIX CTOWT OTMETUTh padoTel Jlebenea O.E.,
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Jleiiko H.H., Mouceesoit JI.B., LlxButapuu T.A., AdanaceeBoit B.C.,
Bonorunoii .., )Kymanosoit M.M., Komo6akunoit M.B. u nip.

B HUCCIECO0BaHUN Komnro6akunoit M.B. OTMEYEHO, qTO
KOMIIETEHTHOCTHBIH IOJXOJl COOTBETCTBYET IPHHATONH B OOJIBIIMHCTBE
Pa3BUTHIX CTpaH OOLIEH KOHIENIMK oOpa3oBaTeNbHOrO craHiapra [2]. B
JOKyMEHTax 10 MOJICPHHU3ALNH POCCHHCKOT0 00pa30BaHMs yKa3bIBACTCS Ha
TO, UTO OOLIETIPEIMETHBI 00pa30BaTENbHBII MUHUMYM pa3pabaThIBaeTcs
Ha OCHOBE IleJiel o0miero oOpa3oBaHWA M OXBATHIBAET UYETHIPE SJIEMEHTA
COJZIepXKaHUs 00pa3OBaHMUS:

— OIIBITa HO3HABATEIBHOM NEATENEHOCTH, (PMKCHPOBAHHON B (hopme
ee pe3yJIbTaTOB — 3HAHUI;

— OIIBITA OCYILIECTBJICHHS H3BECTHBIX CIIOCOOOB JESATEIHHOCTH — B
dhopMe yMeHuUl 1eHCTBOBATH MO 00pasILy;

— OIIbITa TBOPYECKOM NESATENbHOCTH — B (hOpME YMEHUIl IPUHUMATh
HEeCTaHAAPTHBIE PELICHUS B IPOOIEMHBIX CUTYaIUAX;

— OIIBITa OCYIIECTBICHUS YMOLMOHANBHO-IIEHHOCTHBIX OTHOILICHUH —
B ()OpMe JIMYHOCTHBIX OPUEHTAIHUH.

OcBoeHHE 3THX YETHIPEX THUIIOB OIBITA MO3BOJIIET CHOPMUPOBATH Y
YYaIMXCsl CIIOCOOHOCTH OCYIIECTBISTh BHABI AEATEIHHOCTH, KOTOPHIE B
COBPEMEHHOU HelarormaecKom JauTeparype HOCSIT Ha3BaHHE
KOMIIETEHTHOCTEH. ITo MHEHUIO AdanacbeBoit B.C. npu
KOMIIETEHTHOCTHOM  1oaxoje  3(QQeKTHBHOCT,  0oOydeHHs  (HU3UKE
OIPEJENAECTCS HE CTOJAbKO IIOJHOTOM M CHUCTEMaTUYHOCTBIO 3HAHMI,
CKOJIBKO CHOCOOHOCTBIO  Y4YaIlUXCSl ONEPHPOBaTh CBOMM  3alacoM
MPEIMETHBIX 3HAaHUI B HOBBIX CHTyallMAX, B TOM YHCIIE M NpPU PEIICHUU
po6seM, BOSHUKAIOUINX B JKHU3HU [1].

CTOHT OTMETHTH COJIEpXKAHNE JCITENbHOCTH YUUTENS IpH pa3paboTke
JTana NPpUMEHEHUS 3HAHUMN:

1. Co3nanue cuTyauuit aas BO30YXKICHUS MOTPEOHOCTH OBIIAJICHMS
JIeSITeIIbHOCTHIO ¥ (POPMYJIUPOBAHUS €M AEATEIHHOCTH.

2. Ipeanokenue y4yamyMcst 3alaHusl, BBI3BIBAIOIIETO 3aTPYyAHCHUE U
noOyXpaaromero K  HEoOXOIMMOCTH  COCTaBJCHUS  IIPOTrPaMMBbI
JIeSITETbHOCTH.

3. O6cyxaeHne, COCTaBIeHUE MPOTPAMMBI BHITIOJTHEHUS S TEILHOCTH
W OpraHu3anus e€ IpONUCHIBAHNS

4. B COOTBETCTBUH C BBIACICHHBIMHU dTalaMu U TpeOyeMoil dopmoit
OCBOCHHS [ICATEIBHOCTH, IPOBECTH BBIIOJHEHNE MIESATEIBHOCTH dYepes
3Tanbl: MaTEPHAM30BAHHBIM ¥ BHEHIHEPEYEBOW OTallbl M OIPEACIUTH
CIOCO0 MOOTIEPAIMOHHOTO KOHTPOJISL; 3Tall BHYTPEHHEH PeUH U ONPEACINTh
CIoco0 3MU30MYECKOr0 KOHTPOJIS; YMCTBEHHBI 3Tall M ONPEACIUTH
CI0CO0 KOHTPOJISI IO KOHEYHOMY pe3yiIbTaTy.
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Kpome Toro, mpu moAroTroBke 3Tana MPUMEHEHHUS 3HAHUN YUUTETIO
HEOOXOAMMO yMETh: CaMOMY COCTaBJIATH OOOOLICHHYIO MpPOrpamMmy
BBIIIOJIHEHHUS ~ JIEITENIbHOCTH;  pa3padaThiBaTh  METOAMKY  OOy4eHUs
y4aluxcs COCTaBJICHHIO OSTOH NpPOrpaMMBbl; pa3pabaThiBaTh CHCTEMY
JUTAKTUUECKUX MaTepUaIOB Ul OPraHU3aIMH YIIPaKHEHUH MO OBJIaJACHUIO
BBIJICTICHHBIM BHUJIOM JIEATEILHOCTH B COOTBETCTBHH C TEOPUEH MOITAITHOTO
(hopMHUpPOBAHNS YMCTBCHHBIX JICHCTBHA.

Taxum 06pa3om, ITpu TaKOH OpraHU3ALNH ACATEIPHOCTH YJaIlIuXCs Ha
YPOKE, NIPH YCIOBHHM AKTHBHOTO BOBJICUYEHHS YYaIlUXCS B COCTABICHUH
MIPOTPaMMBbI AEATEIBHOCTH M BBIIIOJIHEHNE AEATEIBHOCTH II0 COCTABICHHOM
IIporpamMMe JOCTUTAIOTCs TJIABHBIM 00pa30oM pa3BUBAOLINE 1IN 00yUCHHS,
B CJICJICTBHE YETO, IPOUCXOAUT U YCBOCHHE CAMOI0 3HAHM.
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KOMIIBIOTEPHASI AHUMAIIA B OBYYUEHUUN ®U3UKE

®dm3uka — OJWH U3 HanOolee HWHTCPCCHBIX, YBJICKATCIbHBIX,
AOCTYIHBIX U B TO K€ BPEMsS AOCTATOYHO CJIOKHBIX yLIC6HBIX npeaIMETOB B
IIKOJIbHOM nporpamMmme. ®dmuka — 93TO Q)yHHaMeHTaIH)Haﬂ HaykKa,

u3ydaromias IpocTedimme W BMecTe ¢ TeM Haumbonee oOmue
3aKOHOMEPHOCTH SIBJICHUH IPUPOJBI, CBOMCTBA M CTPOCHHE MATCPUH, U
3aKOHBI €€ JIBIDKCHISL.

C roamu HaOITIO/1aeTCs MOHMKEHHE HHTEpeca K MPEeMETY, a BMECTE C
O9TUM TIOHW)KEHHWE YypPOBHS 3HAHWK. Jrta mpobieMa OOBSICHIETCS
CIIOKHOCTBIO  IIPEAMETa, HEeIOCTATOYHOCThIO HAMISAHOTO MaTepHana,
OTCYTCTBHEM O00OpYynOBaHMs, NCOUIIMTOM HAYYHOM, JOMOJHUTENLHOH W
MeToAuYeCcKOil smTeparypbl. [1o CIIOKHOCTH Marepuana B CTapiieM 3BEeHE
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¢u3nka omepekaeT Jake MaTEMaTHKy M XHMHUIO, B pe3yJbTare
3HAYUTEbHAS YacTh YYaIllMXCS HWCIBITHIBAIOT 3aTPYJHCHUS M TEPSIOT
HMHTEpPEC K MpPEIMETy, HE pCallu3yr0T CBOH TBOPYECKUN IOTCHIMAT B
nonHoi Mepe. COBPEMEHHOT0 yYEHHKA CErOJHS OYCHb TPYAHO YEeM-JIHOO
yauBuTh. CTaHAAPTHBI KOMOWHHMPOBAHHBIA YPOK JJIsI HHX CKYYeH,
HenHTepeceH. [1o3ToMy B HamiM JHH OJHUM W3 aKTyaJbHBIX PEIICHUIN
TaKUX HEMPOCTHIX 33]a4 MOXET CTaTh HMCIOJb30BaHHE WH(POPMAIMOHHBIX
TEXHOJIOTHA ¥ B YaCTHOCTH KOMIIBIOTEPHBIX aHMMAalHUil TpH O0ydeHHH
(hm3nKe MKONBHUKOB [1].

B ocHOBY 00y4eHHS C UCTIOJIb30BAHHEM KOMIBIOTEPHBIX aHHUMAIMH Ha
ypokax (H3MKH TIOJIOKEHbI MPHUHIUIBI  Pa3BUBAIOLIETO O0yuYCHHS,
UHAUBUAyaIM3aluil W auddepeHnuanun  oO0ydYCHUs, HArJISIHOCTS,
JIOCTYIHOCTh MOJaYu WH(POPMAIIUH, CaMOCTOSTEIBHOCTh. IIpuMeHeHHe
KOMIIBIOTEPA CYIICCTBEHHO YIIPOIIACT PEATU3AIMIO JAHHBIX PUHIIAIIOB.

KommbproTepHble aHUMAIMd B OOYYCHHH IIO3BOJISIIOT IOBBICUTH
HHTEPEC yYaluxcs K MPEeaMeTy, MO3HABATEIbHYI0 aKTHBHOCTh U Pa3BUTh
MBICJIMTEJIbHBIC CIIOCOOHOCTH YYEHUKOB. J[JsI TOro 4TOOBI MpUMEHEHUE
KOMITBIOTEPHBIX aHUMAaIUi Ha ypokax ctayno 3()GeKTHBHBIM, HEOOXOIHUMO
YIENUTh 0c000€ BHUMAaHKME COCTABICHHUIO MX CUEHAPHs, a TAKXkKe MoJ00py
3aJlaHuii, KOTOpbIE COOTBETCTBYIOT II€JsIM aHUManuu. Takum o0pasom,
HallM4YKe y Y4YalluXcs HHTEepeca K YUYEHHIO OTHOCUTCS K TOMY psay
MearoruIeckux MpodaeM, KOTOpbie B OOJNbINEH CTEMEHH OMpPEASNSIOTCS
JIESITEIBHOCTBIO YUUTEIs, €r0 MeJarOrn4eCKUM MacTEPCTBOM.

[MpumMeHeHre HHPOPMANUOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJOTHH B
chepe (usnveckoro 00pa3oBaHUsI OTKpBIBAET MHOECTBO
JIONOJIHUTENbHBIX BO3MOKHOCTEH. [IpenonaBaTens MOXKET ciesiaTh NpoLece
0o0yueHuss (U3MKE 3HAYUTEIBHO 00J€e HArISIIHBIM M HHTCPAKTUBHBIM.
C moMOIIbI0  KOMIBIOTEPHBIX AaHUMAIMA MOXKHO [OKa3bIBaTh CXEMBI
MPOIIECCOB, OOBSICHEHWE TIPOTEKAHUs KOTOPBIX CBS3aHO CO 3HAHHEM
CTPYKTYPBI ~BEIIECTBA HA AaTOMHO-MOJICKYJISIPHOM (IaBJICHHE Ta30B,
NPOTEKAHUWE TOKA, SJICPHBIC pEaKIUH) WIH IUIAHETAPHOM YPOBHE
(oOpa3zoBaHHEe BETPOB, MAarHUTHOE IOJIE 3EMIIM, COJIHEYHOE 3aTMCHHE).
Kpome TOro, aHmMamuu ymoOHO WCIOJNB30BaTh I JEMOHCTpPAIlMH B
MUHAMUKE TIPUHIMIIOB JEHCTBHSA TEXHHYSCKHUX YCTPOHCTB (Hacoc,
MHOXHTE/IBHBIA aImapar, ABUTAaTelb W T. J.), B KOTOPbIX HEBO3MOXKHO
YBUJETH MPOIIECC B X0JIe padOThI MexaHmu3Ma [2].

AHUMAaIWU TPHU3BaHBI OOJCTYWTh BBEACHHE A0CTPAKTHBIX MOHSITHH,
(u3MUeCKUX BEIMYHH, KOTOpBIE CBSI3aHbI C HM3MEHEHHEM KaKoro-iubo
rnapameTpa BO BPEMEHH (JBHIKEHHE OTHOCUTEIBHO Pa3HbIX CHCTEM OTCUETa,
YCKOpEHHE KaK U3MEHEHHE BEKTOpa CKOPOCTH, PABUIIO OYpaBUYMKa U T. 1.).

[IpakTHka TOKAa3bIBACT, YTO YyYAIUECS MO3UTHBHO BOCIPHUHUMAIOT
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KOMIBIOTEPHBIC aHUMAIIUH, C YIOBOJIBCTBUEM BKIIIOYAIOTCSA B paboOTy make
caMble MaJIOAKTUBHBIC U3 HUX. KOMITBIOTEpHBIC aHMMAI[UH TMOMOTAIOT HE
TOJIKO aKTHBH3HPOBATH MO3HABATECILHYIO NEATCIBHOCTh YYAUIUXCS MPU
U3YYCHHUH HOBOTO MaTepHaja, HO W SBIIOTCS MOIIHBIM CPEICTBOM
HATJISITHOM JIGMOHCTpAIIUH MPUMCHEHUS TOJTYUYCHHBIX 3HAHUM Ha MPaKTHUKE
[2].

Takum 00pa3oM, KOMITBIOTEPHBIC aHUMAIMU JOJDKHBI BKIIIOYATHCS B
KaxJa0e 3aHATHE M0 (U3UKE, WX HCIOJIb30BAHHE MO3BOJIAET pealn30BaTh
BOCTIMTATEIbHBIC, MOTHBAIIMOHHBIC IIEJH OOYYEHHs, CIOcOOCTBYeT Ooiee
YCIEITHOMY PELICHUI0 OCHOBHBIX THIAKTHYCCKUX 3324 Ha Pa3HbIX dTarax
o0y4enust pusuke, HOPMUPOBAHUIO HHTEPECA K IPEIAMETY.

KOMHLIOTepHI)Ie aHuUMalnuu SIBIISAKOTCA LICHHBIM Cpe}lCTBOM
(GhopMHUpOBaHUS YMCTBCHHOW AaKTHMBHOCTU JETCH 3a CYET aKTHBH3AlUU
IICUXHUYCCKHUX HpOHeCCOB, CBS3AaHHBIX C BOCHpI/IﬂTI/IeM, IIOHUMaHHEM,
MBIIIJICHUECM.
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METOAUYECKHUE PEKOMEHJAIIMU K U3YYEHUIO
MOKA3ATEJIbHBIX YPABHEHWI 1 HEPABEHCTB B
MKOJIBHOM KYPCE MATEMATUKU

Tema «llokazaTenpHBlCe YypaBHCHHS W HEPAaBEHCTBa»  SBISACTCS
00s13aTeNIbHON B COOTBETCTBUU C MPOTPAMMOMN IO H3YYEHHUIO IKOIBHOTO
Kypca MaTeMaTHKH. YMEHHE pelarh I0Ka3aTelbHble YpPaBHCHUS W
HEpaBEHCTBA HE00X0UMO ISt YCHETIHOM clayu €JINHOTO
TOCYAapCTBEHHOTO HSK3aMeHa W TOCJIEIYIOIIer0 W3YYeHHUS MaTEeMaTHKH B
BBICIINX YIEOHBIX 3aBEICHUSX.
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CIOXHO IpeACTaBUTh ycBOEeHHUE TeMbl «Iloka3aTenbHble YpaBHEHUS U
HepaBeHCTBa» 0Oe3 3HaHWII O mokazaTendpHOW QyHKuMU. [Ipexne uvem
MEepeTH K MeETo/JaM pEIIeHWs YpaBHEHHH | HEPaBEeHCTB pa3yMHO
MOBTOPUTH C YYallMMUCS TOHSTHE MOKa3aTeJIbHOW (QYHKIMH, ee TpaduK u
CBOWMCTBa, Mopemars 33JaHus Ha 3aKpeIuIeHHue MPOHIESHHOTO MaTepHala.
Ha sTom »3Tame BaxxHO COPMHPOBATH HABBIK HCIIOIB30BAHHSA CBOWMCTB
nokaszarenapHo# pyHkwm [1].

Ipocreiimue mokas3arenbHbIC YPABHEHHUS M HEPABEHCTBA PEIIAIOTCS C
UCTIONb30BAaHUEM METOZOB MPHBEACHHS K OJMHAKOBOMY OCHOBAHHIO,
BBIHECEHHS OOINETO MHOXKHUTENS 32 CKOOKHM, NMPUBEICHHS ITOKAa3aTeIbHOTO
ypaBHEHHS U HEPAaBEHCTBA K KBAIPATHOMY BHIY.

3Ha‘II/IT, npucTtymnasg K PpeIICHUIO YpPaBHCHUA WIM HEPABCHCTBA,
oOyuvaromuiics JOJKEH OLICHUTh, €CThb JIM BO3MOXXHOCTh HPUBECTH
YpaBHCHUC WJIM HEPABCHCTBO K CTCIICHU C OJWMHAKOBBIM OCHOBAaHHUEM,
MOJIYYUTh KBaJpaTHOE YpPaBHEHHME WM HEpPaBEHCTBO. /[[ns ympoiueHus
peuieHust OSTOM 3ajaydl  IOJIE3HO CJejaTh aKIEHT Ha HEeKOTOPBIX
OTJIMYUTCIIbHBIX TPU3HAKaX MCIOJb30BaAHUA TOI0 WJIM HWHOI0 METOAA
pewienus [2].

Merto/ BEIHECEHHMS 00IIET0 MHOXKUTEINS LIEJIECO00pa3HO MCIONb30BaTh
B Clydae, KOT/Ida NPH BBHIHECEHHH 332 CKOOKHM CTENEHH C IEePEMEHHBIM
ToKasaTesieM, B cKoOKax rmoirydaeTcs anreOpamueckas cymma. Hampumep:

471 _16* = 48. TIpeoGpasys, momyunm 4°* (4 —1) = 48.

YTo KacaeTcss METOa NMPHMBEICHUS K KBAAPATHOMY YPABHEHHUIO HIH
HEPABEHCTBY, TO MOXHO PACCMATPUBATH HECKOIBKO BAapHaHTOB. K Takomy
BUJTy OTHOCHTEJILHO HOBOI lepeMeHHoit t cBomsaTes:

- Aa®* +Ba* +C =0 (noxcranoskoit a* =t, a” = tz);

- Aa* +Ba * +C =0 (noacranoskoii @ =t, a™* = I);

X
- Aa® + Ba’b* + Cb* = 0 (noacranoskoit [ 2| —t).
b

ITokazaTenbHbIE YpaBHEHUs M HEPaBEHCTBA CMEIIAHHOTO THIA, TJIE
MOTYT TPUCYTCTBOBaTh TPHUIOHOMETPHYECKHE WM JiorapupMHUIecKue
(hyHKIMH, TOHAYaTy KaXyTcs CIOXHBIMHU [1]. B nmedcTBUTETBHOCTH OHU
OTIIMYAIOTCS TOJIBKO HEOO0XOIUMOCTBIO IIpeaBapUTEIHHBIX
npeoOpazoBanuid. [l Hayasia HYXHO MpOaHATM3UPOBAThH 00JIACTH
JOMYCTUMBIX 3HAYCHUI M OLIEHUTH, MOXHO JIM TPUBECTH YPaBHEHHE WU
HEPAaBEHCTBO K MPOCTEHIIEMY BHIY, MWCIHONB3Ysl PaBHOCWIbHBIC
npeoOpa3oBaHus M CBOWCTBA CTENEeHEeH. B ciydae ecim 5T0 HEBO3MOXKHO, TO
HNEepeiTH K CIEAYIOIUM ACHCTBUIM.
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Ecnu uneHbl ypaBHEHHMsS WM HEPaBEHCTBA MPEACTABISIIOT coOon
CTENEHU C OJMHAKOBBIMU MOKA3aTeIsIMU U Pa3HBIMU OCHOBAHUSMH, TO 3TO
BBIPAQ)KEHUE MOKHO MONPoOOBaTh MPUBECTH K MPOCTEHIIEMY ¢ IOMOIIBIO
JeeHUsT Ha OJHO U TO K€ 4YHCIO WIM BbIpaxeHue. Hampumep,

5x2—5x+6 _ 9x2—5x+6 5%+6

=0 MoxHO pa3menuTh Ha 0¥~

Ecnmu ypaBHeHMe WM HEpaBEHCTBO COJCPKHUT IOBTOPSIOIIUECS
CTETICHH, TO MOXKHO TIOTIBITAThCSI IPUBECTH YPAaBHEHUE WIIM HEPABEHCTBO K
MIpOCTEHIIEMY BUIY C IIOMOILIBIO 3aMEHBI IEpeMeHHOM. YacTo 3TOT mpuem
3¢ (PEKTUBHO NPUMEHSETCSl TOTJa, KOTAAa B YPAaBHEHHH MM HEPAaBEHCTBE
MIPUCYTCTBYET TPUTOHOMETpHYECKas, Jorapupmuueckass GYHKIUI B

nokasatene crenenn. Hanpumep, 7-16""* —9.4""* +5=0.

Takoit momxom k pemeHuo 3amad 1o Tteme «llokazaTenbHble
YpaBHEHHsI M HEPaBEHCTBa» MO3BOJSIET CHUCTEMAaTHU3UPOBATh 3HAHUSA H
MOKa3aTh OOy4YaloIIMMCS, YTO pENICHHEe Ha TEPBBI B3MVISAN TPYAHBIX
MOKa3aTeIbHbIX YPaBHEHHH M HEPaBEHCTB CBOAMUTCS K PEIICHHUIO
MIPOCTEUIINX TUIIOB U HE SBJIAETCS HEBBIIIOIHUMOHN 3a1a4ei.

Jlureparypa

5. Adonnyesa, I0.A., Hexotopsie ACTIEKTHI U3yYCHHS
MOKa3aTeJbHBIX YpPaBHEHHMH W HepaBeHCTB B cpennedl mkone / FO.A.
Adonnuesa // Hayunslii xypHan BectHuk marucrpatypsl. — 2019, — Ne2-1—
C. 76-79.

6. Bbexapesumd, A.H. YpaBHeHHWsS B IIKOJEHOM Kypce MaTEMaTHKH.
Kaura mis yuuteneit matemaruku / A.H. BekapeBnu — Munck— M.:
Haponnas acsera, 1968. —152 c.

Xaiiopaxmanosa JI.H., Beasies IL.JI.
b® baml'V, r.bupck, Pb

benses ILJL, k.¢h.-m.1., doyenm
lliana_noisovha@mail.ru
belpalleo@rambler.ru

PEHIEHUE CTEPEOMETPUYECKHUX 3AJAY METOAOM
KOOPJIUHAT

OmHAMU W3 YacTO MpEIJIaraeMbIX 3a/lad HAa WTOTOBBIX HUCIIBITAHUS
EI'D o MaTeMaTHKe (npodubHBIN YPOBEHB) SIBIISIIOTCS
crepeoMerpuueckue 3amgauu (Nel4). Mel mpeniaraeM OJWH W3 CIIOCOOOB,
KOTOPBIN peraercst BEKTOPHO-KOOPAMHATHBIM CLIOCOO0M

Kak wm3BecTHO W3 mikoiabHOro Kypca maremaruku [JI.C. ATtanacsH,
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«eomerpust, 10-11»] , 3Has  KOOpPAMHATHI  HEKOTOPOW  TOYKH
MUx i vy 1Z3) MOXKHO JIErKO HAWTH paccTOsHHE OT OO0 TOUKH [0
miockoctd Ax + By +Cz4+ D =10

Az, + Byy + Czpp + DI

8 VAT BT+ CE

PaccMoTpuM  pelieHuMe  CTEpEOMETPUYECKOM  3ajaud  METOIO0M
KOOP/IMHAT.

Bamaua: Ha pebpax DD u BB, yGa ABCDA B, C;Dic peGpom 12
oTrMmeueHbl Toukd P u Q cootBerctBenHo, mpuuem DF =10, a B, @ = 4.
ITmockocts Ay P mepecekaet pebpo £C; B Touke M. Haiinure paccrosaue
ot touku £y 1o minockoctu A, PQ.

7h
Dy Cq
P
Ay ,--ﬁ_‘ ‘B}’M
- C >\/
A B

X

Pemenne:

Pemium MmetomoM koopauHat. [ljisi 3TOro BBEJAEM B 3aJaHHBIN KyO
OPSMOYTOJIbHO-/IEKAPTOBYI0 CHUCTEMY KOODJMHAT C HA4YalloOM B TOYKE
D{0:0:0), torna xoopamHathl BepmmH Kyba, A(12;0;12), B(12;12;0),
C(0;12;0),A1(12;0;12), B1(12;12;12), C,(0:12:12}, D; (0;0;12)

Haiinem ypaBHenue miockoctu (A, FQ)

A,(12:0:12), P(0: 0: 10), M (0:12; 6)

T.K. IUIOCKOCTH HE MPOXOUT Yepe3 Hayaao KoopauHat, To I = 1

124 4+12C+1 =10
100 +1=0
12ZB+6C+1=10

L
A==
B0

L

Pemnm meronom "aycca: 4 B = — o
L

C=—-=

20
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Lt L 1= — 2y — =0-
Torna e Rt e +1=0=x—2y — 6z + 60 = 0-uckomoe
ypaBHEHHE TFIOCKOCTH
HopManbHbIii BeKTOp ypaBHeHus wiockoctw (A PQ): n(l; —2; —6)
Haiinem paccrostaue ot touku Cy mo miockoctr (A FQ)
0—24-72+600 36 36441
T J1+2+36 yEL 4l
363l
OtBet:p = m

Ha mnpumepe 3TOH 3a4a4u Mbl IIPOACMOHCTPUPOBAJIN, HA HAIIl B3IJIAA,
3(1)(1)6KTI/IBHOCTB 3TOro crocoda peaicHusa CTCPCOMCTPUICCKUX 3a1a.

Jlurepartypa
1. Meton koopauHaT [DneKTpOoHHBIN pecypc]. Pexxum mpoctyma:
https://sigma-center.ru/method_koordinat
2. Metomonoruss U METOAMKA TPENOJaBaHUs €CTECTBEHHO HAyUHBIX
JUCLUIUINH B COBPEMEHHBIX YCJIOBHAX. Marepuansl MeXpernoHaJIbHON
Hay4HO-TIpakTH4eckol koHpepeniuu 26 mapra 2016 r. BypaeBo-bupck.
Crtp.95

XaxaiakuHa A.A., Bpouaukosa J.1I1.
b® bawul'V, r. bupck, Pb
bponnuxosa 3.11, k.n.H., Ooyenm
magnificentlanlady@gmail.com

SJIEMEHTBI IPOBJIEMHOI'O OBYUYEHHS HA YPOKAX
MATEMATHKH B 6 KJIACCE

W3ydeHne MareMaTHKH pa3BUBACT IIO3HABATEIbHBIC CIOCOOHOCTH
YelloBeKa, B TOM YHCJIE€ M JIOTHYECKOE MBIIIJIEHHE. B COOTBETCTBUM
CTaH}]apTaM HOBOT'O IIOKOJICHHS, OCHOBHbBIM BUIOM ACATCIIBHOCTHU
00yJarommuxcst JODKHA CTaTh TBOPYECKAs HCATEIBHOCTh, T.€. OCHOBHYIO
4acTh 3HAHUI Ha ypPOKaX MaTEeMAaTHUKH, 00yJaONIHecs JOKHBI YCBaUBaTh B
IpoIecce CaMOCTOSTEIBHOTO IMOMCKa WH(POPMAIMK M CIIOCOOO0B PEIICHUS
3amad, a He cO cJOB yuurens. JIoOWThCS MAaHHOTO pe3yibTaTa IeJaror
MOJKET, UCIIOJIb3YSl METOIBI IPOOJIEMHOTO 00YUCHUS.

M3ydeHueM TEXHOJOTHH MPOOJIEMHOT0 00YUCHUSI 3aHUMAJIUCh M TAaKUE
oTedyecTBeHHbIe uccienoBareny, kak [1.JI. Kanuma, M.U. MaxmyTtos, A.M.
Martiomkuna, T.W. llamoBa u npyrue. AHamm3upysh UX pabOThI, MOXHO
YIAOCTOBEPUTHCS B TOM, UTO JaHHAs TEXHOJIOTHS CIOCOOCTBYET Pa3BUTHIO
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BOXHBIX KayecTB: THOKOCTb yMa, COOOpPA3UTENbHOCTh, YHOPCTBO U
MIOMOTAaeT YYHMTbCS HaxXOAUTh BBIXOJ B HECTAHIAPTHHIX CHUTYallUsX.
HccnenoBanus 1Mo JAaHHOMY BOIIPOCY BEIYTCSl aKTHBHO, HO Y)K€ JIPYTMMHU
NPE/ICTABUTEISIMU HAYKH.

OCHOBHBIMH XapaKTEPUCTUKAMH NPOOJIEMHOT'0 O0YUCHHS SIBIISTIOTCS:

1. 3HaHWA [JalOTCA yYAIIMMCS dYepe3 pEeHIeHHS pPa3sHOOOpa3HBIX
po0JIeM TEOPETUIECKOTO U IPAKTHUECKOTO XapaKTepa.

2. PasBuTHE BBICOKOTO YpPOBHS CaMOCTOSITEIBHOCTH YYamlerocs M
TIPOSIBIICHUE €r0 MHAITMATHBHOCTH B PEIICHIE POOIEMEI.

3. Pemenme mpoOmempl peanm3yeTcss pa3HBIMH — TEMIIaMH |
cnocobamu. Bee 3aBHCUT OT MHIUBUAYAITBHBIX OCOOCHHOCTEH KOHKPETHOTO
yY4almerocs U YpoOBHs €0 UHTCIIJICKTYaJIbHOT'O Pa3BUTUA.

4. TloBbllIeHHE MOTUBALIMY K MO3HAHHMIO, 32 CUET Pa3BUTHUS UHTEpeca
YUaIMXCsl K PEHICHHIO POOJIEMHBIX CUTYalHi.

5. CHWXKEHHE MOCTOSHHOTO KOHTPOJIS HAJl YUYCOHBIM MPOIIECCOM, 3a
CYCT MOTUBUPOBAHHOCTU U aKTUBHOCTH yHalllUXCH.

6. Bo3moxknocTu NMPUMCHCHUA YyYalllUMUCA CBOUX 3HAHUM B HOBBIX

CUTyalUsX,  YTO  aKTUBH3UPYET  TBOPYECKYHD  HANpPaBJICHHOCTh
JeSATEIbHOCTH.

7. TloBpimenne kadectBa M 3(dekTuBHOCTH 00pa30oBaTEILHOTO
nporecca.

OTH XapaKTepUCTHKH OOYCIIaBIMBAIOT HCIOJIB30BAHUE TEXHOJIOTHH
npobieMHOro oOydeHHMs B KadecTBE HANPABICHHUS  OpraHU3aluU
00pa3oBaTeNbHON IeATENHHOCTH.

Jly1s opraHu3aIiy UCCIEI0BaHMs, MBI BRIOpAJIN CIEAYIONINN MOAX0M K
ompeneNeHuro mpobdsemMuoro oOydenwus. I[IpobiemHOe OOydeHHE — 3TO
COBpPEMEHHasl TEXHOJOrusi 00pa3oBaHMsl WJIM IOJAXOJ K OpraHu3aluH
yueOHO-BOCIIUTATENILHOTO ~ IPOLIECCa, OCHOBAaHHBIM Ha  IIOCTAaHOBKE
NpoOJIEMHON CHTyalMH, TPEeOYIOIIell OT ydaluxcs €€ CaMOCTOSTEIbHOIo
peuieHus. B aToM ciydae meparor BBICTYNAeT B pOJIM NMOMOIIHMKA, a HE
MCTOYHMKA TOTOBBIX 3HAHUM.

Takum 00pa3oM, OCOOEHHOCTBIO NPOOJIEMHOTr0 OOy4YEeHHS SBISETCS
CHCTEeMaTH4YeCKOe TNPHMEHEHHE yuHuTelleM Haubonee 3S(PQEKTHUBHOTO
COYeTaHus] Pa3HOOOPa3HBIX THUIIOB M BHJOB CaMOCTOSTENIBHBIX pPabOT
y4aImxcs.

WNnes  mpobnemHoe  oOydueHWE  3aKIOYaeTCs B BBICOKOM
SMOIMOHAIIEHOW aKTUBHOCTH 00y4aeMBIX. DTO OOYCIIOBJIIEHO, BO-TIEPBBIX,
TEM, YTO caMa TMpoOJIEeMHas CHUTyanusi SBIAETCS MCTOYHHKOM €€
BO30yXKIEHHS, BO-BTOPBIX, TEM, 4YTO AaKTUBHAs  MBICIUTEIbHAs
JEATeIBHOCTE  00yd4aeMOro  HEpaspblBHO CBA3aHA C  YyBCTBCHHO-
9MOIMOHANBHON c(hepoil NCHXn4eckor nesrenbHocTH. CaMocTosTebHAsS
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MBICJIUTENIbHASL  JEATENIHOCTh IOMCKOBOTO —XapakTepa, CBsI3aHHAas C
WHIUBUIYAJIbHBIM «IIPUHATHEM» y4eOHOH NpOoOJIEMbI, BBI3BIBAET JINUHOE
NepeKUBaHNe 00y4aeMoro, ero SMOLMOHAIBHYIO aKTUBHOCTE. Kpome Toro,
npobieMHOe O0ydeHHE O00ECIeYMBAaCT HOBOE COOTHOIICHUC WHAYKIUH U
JEIYKUMH ¥ HOBOE COOTHOIICHHE PENpOAYKTHBHOIO W IPOAYKTHBHOTO
YCBOEHMSI 3HAHUI.

HeoOxomumo oTMeTuTh, dYTO TpOOIEMHOE OOydUeHHE IOMOTaeT
y4amuMcesl, TPeKIe BCETO, HAXOANUTH PELICHUE B TPYAHON CHTyaruu. OTO
Ka4eCTBO JIMYHOCTH HEOOXOJUMO HE TOJIBKO NMPH 00YYEHHUH B IIKOJIE, HO U B
KHM3HU, KOTJa pEIICHHE MOXHO HAWHTH OT «IpoOJEeMBl K 3HAHHUION.
bnaromapst BBICOKOH CaMOCTOSITENIFHOCTH YyYalIUXCsl HPH OpraHM3alin
npoOieMHOro 00y4eHus, y AeTell (popMUpyeTcs MO3HaBaTENbHBIH HHTEpeC
W JMYHOCTHAas MOTHMBALMs JUIS HAXOXKICHUS HAaWIydlIero PELICHUs Npu
npoONeMHOM cuTyaruu. OJTOT METOA OOydYeHHs II03BOJISIET pa3BHBAThH
JIOTHKY MBIIIJICHUS IKOJIEHHKOB.

OTarbl Mpo0IEMHOT0 YypoKa COOTHOCATCS C 3TallaMH ypoKa OTKPBITHS
HOBBIX 3HaHUH 1o ctangaptam PI'OC OO, umeHHo:

1. AxTyanu3anus OMOPHBIX 3HAHUH.

2. Coznmanue MpoOJIeMHOHN CUTyaluu (BO3HHUKHOBEHHE MPOOIEMHOM
CUTYaIlH ¥ TOCTAHOBKA POOJICMBI).

3. @opmynupoBaHue NpoOJIEeMbl (BBIIBIKCHHE IPEATIONOXKEHUH |
000CHOBaHHE THITOTE3HI).

4. OTKpBITHE HOBOTO 3HAHHUS (JI0KA3aTEIbCTBO THIIOTE3HI).

5. @opmupoBaHHE HOBOIO 3HaHUS (IIPOBEpKa IPABHIBHOCTH
peLeHust IpooIeMbl).

6. IlepBuyHOE NPUMEHEHHE HOBOTO 3HAHMSI.

7. TloBTOpeHMe U 3aKpeIuIeHHEe paHee H3yUYeHHOI0 MaTepHrara.

8. Pedunexcus.

Jnst opraHu3alMy 3KCIIEPUMEHTAIBHOW PadOTH MO HCIIOIb30BAHHIO
npoOieMHOro Meroja oOOydeHHsT Ha ypoKaXx MaTeMaTHuKH, ObUIH
pa3paboTaHbl TEXHOJOTHYECKHE KapThl M HCIOJIb30BaHBI BO BpeMs
neparorndeckoi npaktuku B 5 knacce MBOVY muneit r. bupck. OnsiT
I0Ka3aJl, 4To MPUMEHEHHE POOJIEMHOTO METO/1a TOJIOKUTENIBEHO BIMSET Ha
pas3BHUTHE y4eOHO — I03HABATEIHHOW aKTHBHOCTH IKOJIHHUKOB.

B 3aBHCHMOCTH OT YyBCTBa, KOTOPBIE HCIBITHIBAIOT YYEHHKH IPU
3HAKOMCTBE C MPOOJIEMHON CUTYalMell, B METO/IMKE TIPUHATO BBIACIATH J1Ba
crocoba co3maHMsA TMPOOJIEMHON CHUTyallMu: C YOWBICHHEM M C
3aTpygHeHueM. PaccMoTpuM npremsl mogpoOHee.

C yousnenuem:

1. YunuTenp OZHOBPEMEHHO IIPEUIATacT INPOTHBOPEUUBBIE (DAKTHI,
TEOPHH T10 TEME.
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2. YueHMKaM MpejJiaracTcsi BOIPOC WM 33JaHKe, NPH PELICHUH
KOTOPOT'O BBISIBIISIFOTCS] IPOTHBOPEUUBHIE MHEHUSI AETEH.

3. IlpeanoxuTh 3ajaHHe WIK IPUMEp, COAEPNKAUIMH OIIHOKY,
HEJIOCTaTOYHYI0 HMH(pOPMAIHIO, NEepPen30bITOK JaHHBIX, NPOTHBOPEUUBHIC
JIaHHBIE.

4. TIpemnoXuTh paccMOTPETh SIBJICHHE WIIH, CUTYaIlHI0 C DPa3HBIX
TOYEK 3peHus (HampuMep, C TO3WIMH IOpPHCTa, IIefarora, Y4eHOro,
Ou3HECMeHa, SKOJIOTa U T.JI.).

C 3ampyoHnenuem:

1. laeTcs 3amaHue, OTIMYAIOMICECS OT TeX, KOTOPHIC YK€ M3BECTHHI
YYeHUKAM.

2. Ilpemyaraercsi mpakTUuecKas CUTYalMsi, Uil PELICHUS] KOTOPOH Y
00y4YalomuXcsl HeT JJOCTaTOUHBIX 3HAHUH.

[lpuBeneM  mpuMep  OpraHu3alMd  OPOOJIEMHOrO  OOy4YeHHs
oOydarmuxcsi Mpy W3y4YeHWH HOBOTO Marepuaja B 5 Kjacce I0 TeMe
«CpaBHeHue 1podeii».

3aoanue 1. Y nac ectb TopT. K Ham B rocTé MOTyT MpUHTH 4 wiu 8
rocreit. Eciii mpuayT 4 TOCTS, TO MBI pa3pekeM TOPT Ha 4 paBHBIX KYCKOB,
a eciny MmpuayT 8 rocred, TO pa3feauM Ha 8 paBHBIX KycKoB. B kakom
ciIydae Ha OJTHOTO TOCTSI IPUAETCS KyCOK TopTa OOJbIIero pazmepa’?

IMocne obOcyxneHHWs W pelIeHHus 3aJadd OTBETOB OOYJaroIIuXcCs,
npeyiaraeM 3aIaHus:

3aoanue 2. a) Kakas n1po6p MenbiIte a) 2/5 win 3/5; 6)2/3 wm 1/3.

3aoanue 3. CpaBuute qpodu: a) 4/9 wmu 7/9; 6)8/13 wmu 10/13.

B pesynprate 0oOCYXIeHHMS NOIYYEHHBIX OTBETOB, OOydaroIuecs
bopMynmHpyIOT  TpaBWJIO  CpaBHEHUS  OOBIKHOBEHHBIX  JIpoleil ¢
OJIMHAKOBBIMU 3HAMEHATEIISIMH.

[TpoGiemMHast cUTyalust CO3[Aa€TCsl YYHMTENeM ITyTeM HpPUMEHEHHUs
0COOBIX METO/IMYECKMX IIPHEMOB: YUYHUTENb IOJBOAMT IIKOJBHHKOB K
NPOTUBOPEYHIO W TpeJJlaraeT UM CaMHM HaWTH CIIOCO0 ero paspeleHus;
CTAJIKMBACT IPOTHBOPEUUS] IPAKTHYECKOW JESTENBHOCTH;  HW3JaraeT
pa3IMYHbIe TOYKH 3pEHUs Ha OJMH M TOT XK€ BOIPOC; MpeaiaraeT Kiaccy
paccMOTpETh SIBICHHE C Pa3IMYHBIX IO3UIMH; MOOyX1aeT o0ydaeMbIX
JlenlaTh CpaBHEHHUS, O0OOLIEHWs, BBIBOABI M3 CHUTYal[HH, COIOCTaBIATH
(axTbI; onpeesnsieT NpoOJIeMHbIE TEOPETUUECKHE U TPAKTHUECKHE 3a/IaHMs,
CTaBUT MPOOJIEMHBIC 3aJa4H.

Ha ocHoBe anann3a u3yuyeHHON JIUTEPATYpPbl MOKHO C/I€JIaTh BBIBOJ] O
TOM, 4YTO TIpoOJeMHOe OOydeHHe OpPHEHTHPOBAaHO Ha (GopMHupoBaHHE
MHpPOBO33PEHHUS  YYallMXCsl,  ITO3HABATEIHHOM  CaMOCTOSTEIEHOCTH
YCTOMYMBBIX MOTHBOB YICHHUS F MBICIHTEIBHBIX CIIOCOOHOCTEH.

Takum 00pa3oM, OCOOCHHOCTHIO MPOOIEMHOr0 OOYUCHHS SIBIISCTCS
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CUCTEMATHYCCKOC TMNPHUMCHCHUEC  YUUTCIEM Hanbosee 3(1)(1)6KTI/IBHOFO
COUCTaHHUA pa3H006pa3HLIX THIIOB W BHJOB CaMOCTOATCIbHBIX pa60T
yJaiuxcs.

JIureparypa
1. babanckuii, HO.K. IIpobmemHOe o0OyueHHEe Kak CPEICTBO
NOBBIIIEHUE A(P(PEKTUBHOCTH YUEHHs IIKOJIbHHKOB. — PocroB-Ha-J/[oHy,

1970.
2. Bunenxun H.S., XXoxos B.1., Yecnokor A.C., IlIBapmndypr C.H.

MaremaTnka: Y4ueOHUK Uig 5 kiacca cpemHed mkonsl. M: MHemo3nHa,
2019.

MaiimypaToBa A.M., Paxmatyniaun M.T.
b® baml'V, r. bupck, Pb

Paxmamynaun M.T., x.n.n., ooyenm
shaimuratoval6@inbox.ru

KOMIIETEHTHOCTHBIN IOJAXO0/ OBYUYEHUSI ®U3UKE B
CPEJHEM IIKOJIE

CoBpeMeHHass MOJenb 00pa3oBaHUs «OOpa3oBaHHE B TEYCHHUE BCeH
KI3HI» TUKTYET HEO0OXOAMMOCTH (POPMHPOBAHUS JIHYHOCTH, YMEIOIIEH
JKUTb B  YCJIOBHSAX  HEONPENSNEHHOCTH, JHUYHOCTH  TBOPUYECKOM,
OTBETCTBCHHOH,  CTPECCOYCTOMYHMBOH,  CIIOCOOHOW  MpPeIIpHUHIMATH
KOHCTPYKTUBHBIE W KOMIICTCHTHBIC JEHCTBHSA B pPAa3IMYHBIX BHIAX
KI3HEIEATeTbHOCTH. KOMIIIEKC CIocO00B NEeSATEIhHOCTH, MOTYYCHHBIX B
pa3HBIX IPEAMETHBIX OOJIACTSX Ha PasHBIX BO3PACTHBIX JdTalax, JOJDKEH
MIPUBECTH K (POPMHUPOBAHUIO Y BBIITYCKHUKA CPEIHEH MIKOIBI 0000IEeHHBIX
croco0OB  AEATENBHOCTH, PE3YyNbTaTOM KOTOPBIX SBISETCS HE CyMMa
YCBOCHHOW WHGOpMAIlMK, a CIOCOOHOCTh YelIoBeKa JeHCTBOBAThH B
pPa3IMYHBIX, TOM 4YHCI€ W B pEaNbHBIX, HPOOIEMHBIX CHUTYaIMsIX. OTH
00001IeHHBIE CTTOCOOBI AEATEIBHOCTH MOKHO Ha3BaTh KOMIIETEHTHOCTSIMH
[1]. KoMIleTeHTHOCTP — 3TO CIIOCOOHOCTH JICHCTBOBATH B CHUTYAIHH
HeomnpeaenEéHHocTH [2].

Opnako  oOmieoOpa3oBarenbHas  IIKOJXa HE B COCTOSHUU
chopMHpOBaTh yYPOBEHb KOMIETEHTHOCTH YYEHHMKOB, JOCTATOUHBIM IS
pemeHus MpobaeM Bo BeeX cdepax NeSTENbHOCTH W BO BCEX KOHKPETHBIX
curyanuax. Jns s¢dpdekTHBHOrO (GOPMHUPOBAHUS yUESOHBIX KOMIIETECHITHI
oOygaromuxcs, Mpexae BCero, MX HAI0 HAYYUTh NPHUOOpETaTh 3HAHHSA H3
Pa3NIUYHBIX HUCTOYHMKOB MH(OPMAINH, 3TO YIIIyOWT 3HAHHSA, JEXKallue B
OCHOBE y4eOHOW KOMIIETEHIINH, TOMOXKET MX CHCTEMaTH3HpOBAaTh, OyaeT
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CIOCOOCTBOBAaTh Pa3BUTHIO MHTEIUIEKTa M POCTY TBOPYECKOH aKTUBHOCTH.
MeTtoauueckuM M OpraHU3allMOHHBIM acTleKTOM (OPMHUPOBaHHS YYEeOHBIX
KOMIIETEHIIMH O0O0ydaromuxcst B Iporecce OOy4eHUs sBISIETCS BBIOOD
COOTBETCTBYIOIIUX METOJIOB, CPEACTB U (GopM 0Oy4EeHHUs, KOTOPBIA He
MOXeET OBITh POU3BOJIBbHBIM. OCHOBHBIMU METOJIaMH OOYUYCHUS SBIISIFOTCSI:
npobjaeMHOe O0Y4YeHHE, IBPUCTHUYECKHA M HCCIEIOBATEIBCKANA METOIHI,
OHH MOTYT H JOJDKHBI COYETaThCA C IPYTHUMHU METOIaMH.

B pamkax KOMIIETEHTHOCTHOTO IIOAX0Ja B 00pa30BaHUHU MIPH PEIICHUN
(u3nUeckux 3amad peannsyercs ydeOHas KOMIIETEHIHS (COBOKYITHOCTB
B3aMMOCBS3aHHBIX CMBICIIOBBIX OPHCHTAINH, 3HAHWN, YMECHUH, HABBIKOB U
OTIBITAa JAEATENBHOCTH, HEOOXOIMMBIX AJISl OCYHICCTBICHUS AEATEIHHOCTH
o0ydaromierocss 1o OTHOIICHUIO K peajbHbIM (U3NUECKHM OOBEKTaMm).
[TosToMy HEoOX0aUMO 00paTuTh 0CO00C BHHMAHHE Ha CICAYIOIINE
HanpaBjeHUss B METOAMKE pELICHHs 3ajay: YBEIWYEHHE pa3sHooOpa3us
HCIOJIb3YEMbBIX 3aJla4 U MIPUEMOB pa60T1>1 C HUMHU, YBCINYCHNEC BHUMAHUA K
KaueCTBEHHbIM 3aJaHUsIM, pacIlUpeHue Jauana3oHa (QYHKIMH 3anad,
UCIIOJIb30BAaHHUE CUCTEMBI 3a]1a4 UCXOJIsl U3 CTPYKTYPBI TEOPHH.

B pesynbpTare n3MeHEHHS [IENEBOI OpHEHTAINN O0YUCHHS H3MCHHIICS
aKIeHT W B MeTojgax oO0y4deHus. OTHHAM W3 OCHOBHBIX METONOB CTall
MTOWCKOBO-MCCIICIOBATEbCKHN, ONaromaps KOTOPOMY  OOydYaromIuecs
OCMBICITBAIOT CBOIO  JIEATCNBHOCTh (IEHCTBHA, ONBIT, MOTHBBI U
MOTPeOHOCTH), a 3HAYUT, ATO 3aTParkBacT HE TOJIHKO WX MBICIH, HO U
YyBCTBA, YTO INPHBOJIUT K COBEPUIEHHO WHOMY BOCHPHSATHIO Ipoliecca
obyuenus. Bce »9T0 cmocoOcTByeT OCBOeHHIO — 00pa3oBaTeNbHOM
MporpaMMbl 0 (pU3HKe, o0ydarommecs NPUOOPETaloT 3HAHUS, YMEHHS H
pa3BUTHE JIMYHBIX KauecTB, OOECIECUMBAIOIINX peATH3ALUI0 y4eOHOIl
KOMIICTCHIINH.

Jlutepartypa
1. 3augecoBa E. Pyuka ot cyHayka. KoMIeTeHTHOCTHBIH TIOIXOJ B
obpazoBanuu // Yuuntenbckas razera. — 2007. — 24 anpens (Ne 17).
2. Jle6enes O.E. KomneTeHTHOCTHBIH 10/1X0/] B 00pa3oBaHuy //
[koneHBIe TexHOMOTHH. — 2004, — Ne 5. — C. 3-12.
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3AKOHBI KEIIVIEPA

3aKoHBI IBIDKEHUS IDIaHET, OTKpbIThie MoranHom Kemrepom (1571-
1630) u cTaBuIre NepBBIMU 3aKOHAMH €CTECTBO3HAHHS B €T0 COBPEMEHHOM
MIOHHUMAaHWH, CHITPAJIM BAXHYIO POJib B (POPMUPOBAHHH MPEACTABICHUS O
ctpoeann ComHeuHolt cucreMbl. Pabora Kemrepa mpemocraBmia
BO3MOXXHOCTh OOOOIINTH 3HAHMS MEXAaHHUKH TOTO BPEMEHH B (opme
3aKOHOB JWHAMHKA M 3aKOHA BCEMHPHOTO  TATOTCHHUS,  IO3XKE
chopmyupoBanHbix HbeioToHOM. MHOTHME yueHble a0 Hadaima 17 Beka
CUMTAJIM, YTO JBIDKCHHE HEOECHBIX TeNl JODKHO OBITh PaBHOMEPHBIM M
MIPOUCXOIUTDH MO «HanboJIee COBEPIICHHOW» KPUBOH - OKPYXKHOCTH. JIumb
Kemnepy ynamoch mpeonosieTh 3STOT TPEApPacCyloK M YCTaHOBHUTh
JICUCTBUTENBbHYIO (OpMYyIly IJIaHETHBIX OPOUT, a TaK)Ke 3aKOHOMEPHOCTb
HM3MEHEHHsI CKOPOCTH JIBMKEHUS IUIAHET TIPHU UX JBIKEHNUHU BOKpYT ColHIa.

| 3akon Kemutepa

Kaxmas mmaHera ABIDKETCS IO D3JUIMIICY, B OJHOM U3 (OKYCOB
KoToporo Haxoautcs CorHile.

CrnenmoBarenbHO, OpPOWTHI BCEX IUIAHET HUMEIOT oOmmid (okKyc,
pactnionoxeHHbIH B eHTpe ComHIa.

[Mepurenwmii — 6mmxkaiimas Kk CoHIly TOYKa OpOUTHI, a adeauii — camast
ynanenHas ot ConHia Touka opoutbl. O0e 3TH TOYKH JieKaT Ha OONbIION
ocu opbuthl To pasHeie cTOopoHbl OT ConHma. CTeneHb BBITIHYTOCTH
JIUIHIICA XapaKTEPHU3YETCsl IKCIEHTPUCUTETOM €.

€ — paccTosIHUE OT IeHTpa A0 GoKyca, @ — OONbIIast MOTYOCh.

Ipu coBnagenun ¢Gokyco ¢ 1eHtpoM (e = 0) suTHIC NpeBpaIaeTcs B
OKPY>KHOCTB, TIpH € = 1 cTaHOBHTCS mapaboioi, pu e > 1 — rumepOoIIoi.
OpOuThHI MIAHET — JUTMIICHI, M0 OTIUYAIOTCS OT OKPYXKHOCTEH, TaK Kak
HX 3KCUEHTPUCUTETHI MAJIBL.

|1 3akon Kemtepa (3aKoH paBHBIX ILTOIIA/IEI)

Pa;myc-BeKTopa IJIaHETbl 3a paBHbIC MNPOMECKYTKU BPEMCHU
OITMCBIBACT PABHOBCIIMKUEC TLIOIHAAM.
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Pannyc-BekTop mnaHeTsl — 3T0 paccTosiuie oT CoHIA 10 TUIaHETHI.

[Tnomanu S1 u S2 paBHBI, €ciy YTy ONMUCAHBI 320/JHO U TOXE BPEMSL.
Jyru, orpaHMYMBaIoIIMe IUIONIAN PA3IMYHBL, CIEJOBATEIbHO, JIMHEHHbIC
CKOPOCTH JBW)XKEHMs IUTaHeT OyayT pasHeIMH. Uem Omke IUtaHeTra K
ConHily, TeM ee CKOpPOCTb Ooiyblie. B mepurenuu CKOpPOCTH IUTAHETHI
MakCHMaJIbHa, a B adeuu — MUHUMaJIbHa.

Takum oOpa3om, BTopoii 3akoH Keruiepa KOIMYECTBEHHO OTpeneNseT
M3MEHEHHE CKOPOCTH JIBI)KCHHUS IUIAHETHI IO JJUIUIICY.

111 3axon Kemiepa
KBanmpatel mepwonoB — oOpamieHuit  mmaner Bokpyr — CoiHma
MPONOPIMOHANIBHBI Ky0aM OOJIBLIMX MOTYOCeH UX SJUTUITHYECKUX OPOUT.

2 3
h_o
T 3
I a
T1, al — 3Be3mHbld mepuoa OOpalleHHs W OOJbINas TMOJYOCh OJHOU

iaHeTsl, a T2, a2 — 1pyroif miIaHeTs.

Bonbiias monyoch 3eMHOW OpOWTHI MPHUHITA 32 ACTPOHOMUYECKYIO
enuHuLy pacctosiauii: 1 a. e. = 149000000000 m. 3Be3anblii iepuo 3eMin
1 rox = 365 cyTok.

OTOT 3aKOH WMEeT OrpoMHOE 3HAaueHHe I  OINpeleNeHus
OTHOCHUTEJIBHBIX paccTosHuM oT CoilHma, Tak Kak 3BE3AHBIH IEepHON
HETPY/HO BBIYHCIIUTD 110 H3BECTHOMY CHHOJINYECKOMY TIEPHOLY.

Kemtep numb ommcan, Kak IBWXKYTCS IUIAHETBI, HO HE OOBSICHHI
NPUYUH JBMKEHHUA. DTO YAaloch cIenaTh JHIIb BO BTOPOH momoBuHe 17
Beka HproTony.

JIuteparypa

1. TpomoB C.B.®usuka.9 «macc [/ C.B. TIpomos.- M.:
ITpocsemenne, 2004. - 158 c.

2.  Kacarkuna W. JI. Penerurop ¢usukm / W. JI. Kacatkuma. - M.:
®denukc, 2004. - 368 c.

3. Kacesuor B.A. ®usnka. Yuebnuk. 10 kmacc / B.A. KacesiHos. - M
.. dpoda, 2004. - 416 c.

4.  Mskuies I'.A. Omsuka: Y4eOHuK. 3a 10 KJ1. oOriee
obpasosanue. yupexaenus / .51, Makumes, b.5. Byxosues, H.H.
Cortckuid. - M.: TIpocsemenne, 2005. - 399 c.
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SJIEKTPUYECKHUE SABJIEHHUSA B ITIPUPOJAE

Hama rmuraneta— Hactosmias ¢usmdeckas J1abopaTopus, B KOTOPOM
YeIIOBEK MOXKET OBITh aKTHBHBIM HaOJromaTeNieM, CIIOCOOHBIM OOBSICHHTH
HabOmomaemMble UM (uzndeckue sipieHus. Emne B IpeBHOCTH OBLTH HaICHBI
MUHEpaJIbl, TPUTITUBAIOIIAE KYCOUYKH JKelle3a, a Takke oOHapyKeHO, 4TO
sSHTapb (OT TPEUECKOro »JJIEKTPOH, OTCIOAAa TEPMHH DSICKTPUYECTBA),
MOTEPTHI O IIepPCTh, MPUTATHBAET JETKHE TMPEAMETH (JIEKTPU3ALUL
TpeHHEM). DJCKTPUUECTBO - COBOKYMHOCTh SBJICHUH, OOYCIIOBICHHBIX
CYIIECTBOBAHUCM, JBHXXCHHUEM )44 B3aHMOILeI>1CTBPIeM DJICKTPUUICCKHU
3apsSOKCHHBIX TEJI WX 4aCTHL, BSaHMOHCﬁCTBHe QJICKTPHUYCCKUX 3apsaa0B
OCYILECTBJIICTCSI C TOMOIIBIO 3JIEKTPOMArHUTHOTO TMOJS, ABHXKYIIHECS
3apsAbl HApsly € AIIEKTPUYECKUM MOJEeM BO30YXKIAlOT M MarHUTHOE II0JIE,
T... TIOPOXITAIOT 3JCKTPOMAarHUTHOE IIOJIE, IIOCPEACTBOM KOTOPOTO
OCYIIECTBIISIETCS AIEKTPOMATHUTHOE B3aNMOICHCTBHE.

HecmoTps Ha TO, 9TO B MPHUPOJE JOCTATOYHO MHOTO DIIEKTPUICCKHUX
SIBIICHUIA, CAMBIM SIPKUM U3 HUX SBJIAETCS MONHUSA. Hanbonee 9acTo MOTHUS
BO3HHKAeT B KYyYEBO-JOXKICBHIX OONakax, TOrJa OHH Ha3BIBAIOTCS
I'PO30BBIME; UHOTAA MOJIHHUSI 00pa3yeTrcst B CIIOUCTO-OXKIEBBIX O0JlaKax, a
TaKKE TP BYJIKAHUYCCKUX H3BCPKCHUAX, TOPHAAO M TIBUICBBIX 6yp$[X
OOBIYHO HAOIIOAIOTCS JIMHEIHbIE MOJHHH, KOTOPBIE OTHOCSTCS K TaK
Ha3bIBAEMBIM 0€33JIEKTPOAHBIM pa3psjgaM, TaKk Kak OHM HA4MHAIOTCS (U
KOHYAIOTCS) B CKOIUICHHUSX 3apshKeHHBIX dacTHll. [bazemsn, Paitzep, 2001]
BriepBrle H3JIOKMII MEPBYIO ITOCIEAOBATEIBHYIO TEOPHIO IEKTPHUECKIX
SIBIICHUI, OKOHYATEIFHO YCTAaHOBWII JJIEKTPHUYCCKYIO MPUPOAY MOJHUAU U
n3o6pes monHneoTBo b. ®pankiun B 1747-53.

B oTimunu OT 0OBIYHBIX TPO30BBIX MOJHHYU MIAPOBBIC MOIHHUH IO CHX
IOp OCTAlOTCSA caMbIMH 3aragouyHbiMu. lllapoBas MOJHHS - TPUPOIHOE
SIBIICHWE, BBHIDJIAAIICE KAK CBETAIIeecs M IUIABAalOIlee B BO3AyXE
ANeKTpryeckoe oOpazoBaHue. B 1mabopaTOpHBIX YCIOBHSAX ITIOXOXKHE, HO
KPAaTKOBPEMCHHBIC ABJICHUA YAAJIOCh IOJIYYUTHh HECKOJIbKUMU PA3HBIMH
croco0amMH, Tak dYTO BOIMPOC O MPHPOJE INAPOBOH MOJHHH OCTa&TCS
OTKpBITBIM. [To cocTtosiHMIo Ha Hadanmo XXI Beka He OBIIO CO3MaHO HH
OJHOW ONBITHOW YCTAHOBKHM, HA KOTOPOM 3TO TPHUPOJHOE SBJIICHHE
HCKYyCCTBEHHO BOCHPOM3BOIIIIOCE OBl B COOTBETCTBHM C OIHCAHHUSAMU

112



oueBHILEB HaOmroneHust mapoBod MomHuMu. Ilo  cBuaerenbcTBaM
OYEBMLIEB, LIapoBas MOJHHUS OOBIYHO TOSBISETCS B  T'PO30BYIO,
IITOPMOBYIO TOTOAY, 3a4acTyi0 Hapsy C OOBIYHBIMM MOJHHAMH. Yamie
BCETO OHA CIIOBHO «BBIXOAWT» W3 IIPOBOAHUKA, WIH MOPOXKIAETCS
OOBIYHBIMH MOJIHMSIMH, HHOT'/Ia CITyCKaeTcs ¢ 00JIaKOB, B PEIKUX CIIydasX -
HEOXXKHIAHHO MOSABIISETCS B BO3IAYXE MM, KaK COOOIIAIOT OYEBHILBI, MOXKET
BBINTH W3 KakKoro-mmbo mpemmera (mepeBo, cTond). Ee pasmepst
cocraBmsior 7-30 cm. [JleonoB, 1965] Cpenmmee Bpemsi HaOIrOmEHUSA
rapoBoit MoiHHHU 2- 20 ceKyHI, a HaOIIOACHNH MPOTsHKEHHOCTRIO Ooee 4
MHHYT HH B KaKUX HCTOYHUKAX HE OTMEYCHO.

CoBpeMeHHasT  KHM3Hb  HeMbICIMMa  0e3  DJISKTpUYecTBA U
aNIeKTpuYecKux mpubopos. Ceiyac IjIsl HAC 3TO BCE SBISCTCS OOBIICHHBIM,
Yero Hejb3s ObUIO W TPEJICTaBUTh HECKOJILKO BEKOB Hazal. UenoBeuecTBO
Ternepb 3HaeT 00 AIEKTPUYECKUX SBJICHUSIX MHOTOE, HO MHOTOE €IIe TOJBKO
NPE/ICTONT y3HATh...

JIureparypa
1. Bazensu O.M. ®usuka MoaHuH U MoJHHe3amuThl. /.M. bazensH, FO.I1.
Paitzep. — M.: ®usmatiur., 2001.
2. JleonoB P.A. 3aramka maposoit monHUW/P.A. Jleonos; otB. pen. U.C.
CrekonbHuKOB. — M.: Hayka, 1965.
3. BCO/ rn.pen. A.M. [Ipoxopor. M.: CoBetckast sHIHEKIONEINS, 1978.
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XPOMATOI'PA®UYECKHIA AHAJIM3 IENITUIOB B
PACTUTEJIBHBIX OBBEKTAX

Korma amuHOrpymma OJHOW aMHHOKHCIOTHI — COCIUHIETCS C
KapOOKCHIIFHOH TPYIION APYTrol aMHHOKHUCIIOTHL, TOTYICHHOE COCTIMHEHUE
Ha3BIBAIOT IUICTITHAOM, a CBA3b MEKIY aMHHOKHCIOTAMH - IENTHIHOU
CBSI3BIO:

H,N—CH—COOH + H,;N—CH—COOH =—=H,N—CH—CO—-NH—CH—COOH
EHy dHy &y Sy
(I)H éH (I)H éH

Ham HeO6XOI[I/IMO 3HaTh, KaK ONPCACICHHBLIC ICNTHUIAbI BJIHAIOT Ha
Ouosiornyeckue IMpOLECCHl HAIIero OpraHu3Ma, M HCIOJIb30BaTh HMX Ha
IMpaKTUKE. HCHTI/II[I)I ABJIAOTCA KOMIIOHCHTAMU PACTUTCIIBHBIX U JKUBOTHBIX
kinetok. Ilentuael  pacTeHuil  00JamalOT  IIUPOKHUM  CIIEKTPOM
OuonoruvecKon aKTUBHOCTH, BKJIFOUas MPOTUBOMHUKPOOHYIO,
MPOTHBOPAKOBYI, AHTUTHIICPTCH3UBHYIO, AHTHOKCHIAHTHYIO W MHOTHE
npyrue. Psn mentunoB cuHTE3WMpyOT B saboparopun. OmHako HE Bce
MENTH/Bl MOTYT OBITH CHHTE3UPOBAHKI iN VItro, cienoBaTeabHO, BOSHHUKAET
MOTPEOHOCTH BBIACTATH IMENTHIIBI U3 PACTUTEIBHBIX H KUBOTHBIX OOBEKTOB.
XpomaTorpadust BISETCS BEAYIIAM METOJIOM JJIs JAaHHOH eSTeTHHOCTH.

Hdns  mepBuyHOTO  (PAKIHOHHPOBAHUS  CMeced, CoIepiKalmx
HECKOJIBKO JE€CATKOB MENTUIAO0B, YaCTO MCIOJbB3YCTCA I/IOHOO6MeHHa$I
xpomarorpaduss. CoctaB o0O0BEIMHEHHBIX (paKkUUil HCCIeayeTcsl ¢
MTOMOIIBI0 AHATUTHIECKOW TOHKOCIOMHON XpoMaTorpapuu Ha EJUTI0N03E B
COYCTaHUN C OIPECACIICHUEM KOHIEBBIX aMHWUHOKHCIOTHBIX OCTAaTKOB. Bcee
METOZBI, OCHOBaHHbIE Ha HMOHOOOMEHHOH Xpomarorpaduu, SBISIOTCS
OKCIpPECC-METOAaM W OTJIMYAIOTCSA BBICOKOM YYBCTBUTCJIBHOCTBIO U
ceneKTUBHOCTBI0. C IIe7bl0 BBIOOpA IOCIEAYIOMIEH CXEMBI pasZeieHus
MPOBOMAT aHAIM3 «HENTUAHBIX KapT». C NOMOIIBIO JaHHOTO MEeToja
MOXHO NPOBOAMTH IperapaTuBHOE pa3ieieHHe CMECH HeOOJBIIOro Yucia
nentuaoB. JInsS  pasfgeneHWs CMECH  KPYMHBIX — ITIENTHIOB  OOBIYHO
OPUMEHSICTCS  METOA  Tellb-(PHIBTPAIlK, MO3BOJSIIOIIUN  IPOBOJUTH
(pakumoHHpOBaHUE IO MOJEKYJsApHOW Macce. [lpy pazmeneHum cMecei
HU3KOMOJIEKYIAPHBIX TENTHAOB, 00pa3ylomuxcs Mpu (GpepMEHTATHBHOM
pacuierieHun  O0enkoB, 0oco0eHHO J(¢eKTHBHA BBICOKOA(P(EKTHBHAS
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KHUIKOCTHas  xpomartorpadus. Tarke Hcmoib3yercss — Kiaccuyeckas
xpomarorpadust Ha cuiukarene [1].

I"azoBast u xuaKOCTHAsE XpoMmarorpadus - IepeoBO METO]| aHaIn3a
MENTUIHOTO COCTaBa PACTUTEIBHBIX M JKUBOTHBIX OOBEKTOB U BBIJCICHUS
WHIUBHIYaJIbHBIX TenTHaoB. [a3oBas xpomarorpadus obecneynBaeT
HaWiydllee paspemenne (Gppaxknuii, HO He MOIXOMUT AJIS aHATHN3a CPEIHUX
U JUIMHHBIX TeNTHAOB. D¢ (HeKTUBHOE pa3pelIeHne JOCTHTaeTCs TakKe Ipu
WCTIONB30BaHUN  BBICOKOA()(PEKTHBHOW  JKHAKOCTHOH  Xpomartorpaduu
(BOXX) B oOpamienHoit dase, y KOTOPOI HET HEIOCTATKOB.

UccnenoBarenu U. U. Tenkeesa, 0. B. Keccnep nog pykoBoncTsom
I.X.H., B.H.C. B. II. lemymkuna u3 MHCTUTYTa OMOOPraHUIECKON XMMUHU
uM. akagemukoB M. M. llemskuna u 0. A. OBunnaukoBa PAH B pabote
«I[lenTuaHBIE SKCTPAaKTBl U3 JIEKAPCTBEHHOTO PACTUTEJIBHOTO CBIPbS U
MepBUYHBIE MCIBITaHUA IN ViVvO Ha MBIIIMHOW MOJEIHM paKa MOJOYHOU
JKeNe3bD» BBIICNWIM TENTHAHBIE SKCTPAaKThl M3 psijia JIEKapCTBEHHBIX
pacteHuil. OHM  HccnenoBad  aMMHOKHCIOTHBIH —~ cOCTaB U
MIPOAHATIU3UPOBATIM KOMIIOHEHTHI MENTHIHBIX JKCTPAKTOB C IOMOIIBIO
nonooOMeHHOW BOXX. ABTOpH TakkKe M3YYHIH MPOTHBOOITYXOJECBOE
JIeHICTBUE SKCTPAKTOB HAa MBIIIMHON MOJIEJIN paKa MOJIOYHOM xkeJe3bl [2].

CrnennaiucTtsl pa3HOTo poja obnactei, Oyab TO XUMHUs, OMOJIOTHS WIIN
MEIWIMHA, W3 Ppa3HbBIX CTpaH, KaXAbIH JIeHb paboTaloT Haj
COBEpPILICHCTBOBAHUEM XPOMATOrpauyecKoro aHayiu3a IeNTHIOB, HIIYT
JeTKue, OBICTphle MyTH pa3/eleHus, U Bce 3TO He Oe3ycmemHo. ITo
HampaBJIeHHe Bcerza OyneT aKTyaslbHBIM, M KaXIbli IKCIIEPUMEHT OyneT
MIPOBOJUTHCA BO OJ1aro Oymymiero pa3BUTHA HAyKH B IIEJIOM.

Jlutepartypa

1. OBYMHHUKOB, 0. A. buoopranunueckas XUMUS /
10. A. OBunHHEKOB. - M.: [IpocBemenne, 1987. - 20, 53 c.
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IMPOBJIEMA COXPAHEHUSA BUOPA3ZHOOBPA3UA BUOCP®EPHI

Jioqy ¢ nMaBHUX TOp WHTEPECOBAINCH pa3sHooOpazmeM (IOpsl U
tdayssr Ha 3emyie, Bend HAOMIOACHHWA 32 ONPEACICHHBIMH BHUIaMHU
JKMUBOTHBIX M PACTEHHMH, CTapaaich KaKMM-JIMO0 00pa3oM COXpaHHUTh UX Ha
wiaHere. JIo HACTOAIIEro BPEMEHH 3TO HE YTPATHIIO CBOCH aKTyalbHOCTH.
VY4eHple O CHX HOp BEAYT Pa3IMYHOTO poia HAOMIOACHUS M JUHAMHKY
MOMYJISILIUH.

B HacTosiliee BpeMs TepMHUH OHOPa3HOOOpa3ue IO OINPEICIICHHIO
CTOKroJIbMCKON KOH(EPEHIMH TPAKTYeTCs TaK: 3TO COBOKYITHOCTb BCEX
OMOJIOrMYECKUX BHIOB U OMOTHYECKUX COOOIIECTB, CHOPMHUPOBAHHBIX H
(dopmupyOLIMXCS B pa3HBIX cpelax OOMTaHWs (HA3eMHBIX, MOYBEHHBIX,
MOPCKHX, MIPECHOBO/IHBIX). ot1o0 OCHOBa NOoAACpKaAHUA
JKU3HEoOeceunBaronmx GyHKIuA Onochepsl U CyIECTBOBAHHS YEI0BEKA.
[lo ompenenenuto, nanHOMy BcemupHbIM (DOHIOM JHMKOM THPUPOIHL,
OmopasHOOOpa3ue — 3TO «BCE MHOrooOpasme (GopM JKU3HH Ha 3eMie,
MWUIMOHOB BHJIOB pAacTeHMH, >KMBOTHBIX, MHKPOOPTaHM3MOB C HX
HabOpaMH I'eHOB U CIIO’KHBIX IKOCHCTEM, 00Pa3yIOLIHNX KHUBYIO IPUPOILY».

Ho Hackombpko OBl He OBUTH OOTaTHI M pa3HOOOpa3HEI (iopa u dayHa
3emut, 1O BIMSHHEM PAa3IMYHOTO poja BO3IAEHCTBUI KOJMYECTBO BHIOB
CTPEMUTEIBHO YMEHBIIACTCS.

X034iCTBEHHAs JIeATEIbHOCTh YEJIOBEKA 3aHUMAET IIEPBOE MECTO IO
CTENeHN BO3JCWUCTBUS Ha rioOalbHble W3MEHeHMs: Hamieil ruiaHetsl. C
MOSBIICHUEM TIIEPBOTO COBPEMEHHOro dejoBeka (okono 30-40 TeIc. seT
Ha3ajJ) B HBOJIONMM OHOCGepbl Hadad IeHCTBOBATH HOBBIN (akTop —
aHTpONOreHHbId. YenoBek mnosrydaer u3 Ouocgepsl Bce HEOOXOIUMBIC IS
JKM3HU pecypchl (BOY, BO3AYX, ITHUIILY, SHEPTHIO, CTPOUTEIBHBIE MaTePHaIIbI
U T.I.), HO BO3BpamiaeT B Ouocdepy b OBITOBBIE M IPOMBIIIJIEHHBIE
OTXOMbl. M3-32 MHTEHCHBHOW XO3SIICTBEHHOH NESTEILHOCTH YENIOBEKa B
TOCJIe/IHNE BeKa HaOJI0AAI0TCS 3HAYNTENIbHbIE W3MEHEHHs 00JIMKa 3eMiIu:
WCTOLIAIOTCST TIPUPOJHBIE PECYPCHl, BBIMHPAIOT MHOTHE BHJIBI JKHUBBIX
OpPraHU3MOB, Ppa3pyLIalOTCSl ECTECTBEHHbIE OKOJIOTHYECKHE CHCTEMBI,
3arpsA3HSIOTCS CPelbl OOWTAaHWS SOOXMMHKATAMH W PAaJHOHYKINAAMH,
MPOMBIIIICHHBIMHA B OBITOBBIMHU OTXOJAaMU. B CBSI3M C 3THM BBIIEISAIOT TPH
BHUJIA 3arPs3HEHMS: XUMHUUEcKoe, (pusnaeckoe u Ononornaeckoe. Kaxmnoe u3
HHUX BHOCHUT CBOM BKJaJ B 0OIIee yXyHAIICHHE SKOJIOTHUECKOTO COCTOSHUS
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Halluel MIaHeThl.

C umenmplo  coxpaHeHHs OHOpa3sHOOOpasus OHochepsl  co3maH
MPUPOJHO-3aMOBeAHbIH  (GoHA  cTpaHbl. OH  BKIOYaeT B cebs
rOCYAapCTBEHHBIE MPUPOJIOOXPAHHBIE 3alOBEJHUKH M TOCYAApCTBEHHbBIC
MPUPOJIHBIC 3aKa3HUKU (B TOM 4Hcle M OuocdepHbie), HAIMOHAIBHBIC U
NPUPOAHBbIE MAPKH, NAMATHUKU OPUPOJBI U JEHAPOJOTUYECKUE IapKH,
O0oTaHWYEeCKHEe Caabl W HHBIE 0CO00 OXpaHsIEeMbIe TEPPUTOPUH, KOTOPEIC
HMMEIOT IEHHOE 3HAYEHUE.

Emé omma cmoco® coxpaHeHHS OHMOIIOTHYECKOTO pazHOOOpasus -
coznanue KpacHoil kHuru. B 3TOi KHUIE NpEAcTaBiIEH CIHUCOK PEOKUX U
HAXOMAIINXCSI HA TPAaHU WMCYC3HOBCHHS PACTCHUH, XKUBOTHBIX W TPHOOB.
Kpacupie Kuuru  OBIBAIOT ~ MEKIYHAPOIHOIO, HAIMOHAIBHOIO U
peruoHaNbHOrO ypoBHEN. BakHeliie oprannu3aiuoOHHON 3a1aueil OXpaHbl
peIKUX W HaxXOJSUIMXCS TOJA Yrpo30d BBIMUPAHHS BHUIOB SIBISETCS UX
MHBEHTApH3AIUsA U YYCT, KaK B IJ100aIpHOM MaciuTade, Tak U B OTACIbHBIX
cTpanax. be3 3TOro HEBO3MOXKHO TNPHUCTYNaTh KaK K TEOPETUYECKOU
pa3paboTke mMpoOJIeMbl, TaK M K MPAKTHYCCKAM PEKOMEHAAIUSIM II0
CIIACEHUIO OTIEJIbHBIX BUJOB.

Takum 00pa3oM, OHOJIOTHYECKHE PECYpCHl JKH3HECHHO HEOOXOIHMEI
JUTSL Pa3BUTHS BCETO YEIOBEYECTBA, HO pa3HOOOpa3ne IKOCUCTEM, OMOMOB U
MEeCTOOOUTAaHWH, HAaYMHAS OT CAMBIX KPYITHBIX: Jleca, ITyCTHIHH, BOJIHO-
OOJIOTHBIE YTOJABS, CTENH, 03epa, PEKH, — 3aKaHYMBas CaMOl MaJleHBKOH
Ty)Ked WM Jaxe Karuield BOJABI, TaK JK€ BaXHBl JUIsl Oyayuiero
yenoBeyecTBa. VIMEHHO CIOXKHBIE KOMOWHAIIMM CYIIECTBYIOIHUX (HopM
JKU3HU,  UCKJIIOYHMTENbHAS  IeJIeCOO0pa3sHOCTh  UX  OECKOHEYHBIX
B3aMMOJICHCTBUM JPYT C JAPYTOM U C OKpYXarolled Cpeiod JeNnaeT Haily
IJIaHeTy 3eMJIsl IPUTOHON JJIs JUIUTEIHHOTO 0OMTaHUS YeJIOBEUECTRa.

Jlureparypa

1. Anexcees C.M., CocynoBa W.A., bopuckun J.A. Oxoiorus,
9KOHOMHKA, COLMYM: COCTOSIHME, TEHAEHIMH, nepcrnekTuBbl. /C.M.
AnexceeB, M.A. Cocynoa, [.A. bopuckun. — M.: HUA-IIpupona:
PO®UA, 2012.

2. Topoynor I0.H., lexxxkun B.B., Ko3nos B.U. u gp. Coxpanenue
O6MOIIOTHYECKOro pa3HooOpasus: mo3uTuBHEIA onbIT. /FO.H. T'opbyHOB. —
M.: TO®, 2009.

3. Kopo6kun B.U., Ilepenensckuit JI.B. Dkonorus: yued. aist By30B
/B.1. KopoOkun, JI.B. Tlepenenbckuii. — PoctoB-Ha-Jlony: ®enuke, 2011.
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MHUPOBOI OKEAH U ET'O IPOBJEMbI

Bce xuBoe BelecTBO Ha Hallel IaHeTe Ha 2/3 COCTOMT U3 BOJEL
Tak, Hanpumep, OakTepun Ha 81 % cocTOSAT U3 BOJABIL, a MX criopsl Ha 50 %,
TKaHU 4eloBeka conepxkar 10 70 % Bomel, KpoBb naxe 79 %, a mumda 96
%. Boma ygaacTByeT B OOJBITMHCTBE OMOXUMHYCSCKUX PEaKIINH.

Axanemuk B.W. BepHanckuil cuutai, 4yTo «BOAA U KUBOE BELIECTBO -
TCHETUYECKH CBS3aHHBIC YaCTH OPTaHW30BAHHOCTH 3EMHOU KOpEI», a
Hemenkuid ¢usuonor D./1. Paiimon mmcan: «KuW3HB - 3TO OXyIICBICHHAS
BOJIAY.

ITopaBnsromas 4actb BOJA HEOAHOKPATHO MPOXOJUT Yepe3 KUBBHIE
OpraHu3MbI B pe3ysibTate oOMeHa BerecTB. [loaToMy Bee BozbI OHOChephl
(o kpaitneit Mmepe 99 % ux) ABISIFOTCS OMOTCHHBIMHU, 00Pa30BaBIIMMUCS 3a
cyeT 1100 KOCMOTEHHBIX BOJ, MOCTYMAOIINX Ha 3EMIII0 U3 OKPYIKAIOLIETO
€€ MPOCTPAHCTBA, JINOO IHIOTCHHBIX, TOCTYMAIONINX U3 TITyOUH 3eMIIH.

IIpoctpancTBo 3emMim, TMOKPHITOE BOJAAMH OKEAaHOB U MOpEH,
MpeACTaBIsieT co00i HENpephIBHYI0 BOJHYI OOOJOYKY, HA3BIBAEMYIO
MupoBsiM okeaHoM. M3 obmielt miomanu moBepxHoctd 3emin 510 MITH.
KMZ Ha JI0JTI0 CYILIM NPUXOAUTCS Bcero 149 miH. kM2, mima 29 %. OcTabHEIe
361 wmum. kMm% wim 71 %, 3aHATHI MOBEPXHOCTHIO MMPOBOTO OKeaHa.
CymMapHas IIomaah BceX BHYTPEHHUX BOJOEMOB CYIIIH COCTABIIIET MEHEE
3% ee mIomaay, JIEAIHUKOB - 0K01010%.

Bces sxxu3Hb uenoBeka MpoXOAMT MO 3aKOHAM U TIpaBUIIaM TIPUPOJIBI, HO
MpU STOM HENMb3d HE OTMETUTh BCE YBEIMYUBAIONICECS] HETATHBHOE
BO3JICHCTBUE XO3IHCTBEHHOM JEATEIILHOCTH Ha OKPY KAIOIIYIO CPELy.

Jlo mopel 10 BpEeMEHH UEeNOBEK OTHOCWIICS K OKeaHaM C
OylaroroBeHHMEM ¥ CTpaxoM, a I[IOTOM Hadal cOpachlBaThb B BOIY
BCEBO3MOXKHBIC OTXOJBI TBEpJbIC, )KHIKUE U Ta3000pa3ubie. Uepes Oopt
KOpaldJisi BBHIOPACHIBAIOTCS OTXOABI U3 KamMOy3a, MPSMO B MOpPE CIMBAIOT
BOJY U3 Tyasuera. Peku BBIHOCAT B MPHOPEKHBIC BOABI CBOM I'Py3 CTOYHBIX
BOJ, OHOTCHHBIX BEIIECTB M B3BEHICHHOTO TBEPAOrO MaTepuana.
Ilectuuuapl, coenMHEHUS CBHUHLIA M MHOTME JpYrHe 3arps3HsIONINe
BEIIIECTBA, MOJUIFOTAHTHI PA3HOCATCS B aTMOC(epe, OCETAI0T U BBINANAIOT
BMeECTE C TOKIEM, T0OaBIIAS TPS3h B OKEaH.

ITo moxcueram KanugpopHUHCKOTO TEXHOJIOTHYECKOTO HHCTUTYTA, B
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MHPOBOH OK€aH C JOXKASIMH €XerogHo ocaxnaercss 50 ThiC. T CBHHIIA,
MOMAAONIET0 B BO3AYX C BBIXJIOTHBIMH ra3aMu aBToMoOmiIei. B ropomax
O0mu3 OceperoBoil JMHMM B MOPCKOW BOJE HEPEAKO OOHAPYKUBaCTCS
naToreHHas Mukpoduiopa. CTeneHb 3arps3HEHHOCTH MOCTOSIHHO PacTeT.
CrocoOHOCTH  BOABI K  CAMOOYMIICHHIO  TIOPOM  OKa3bIBacTCs
HEIOCTaTOYHOH, YTOOBI CIIPABUTHCS C TIOCTOSIHHO YBEIHNYHBAIOIIMMCS
KOJIMYECTBOM  cOpachiBaeMBIX OTX0#OB. lloxg BimsHHMEM TedeHHH
3arps3HEHUS TIEPEMEIIMBAIOTCA M OYEHb OBICTPO PACIPOCTPAHSIOTCA,
OKa3pIBasi BPEIHOC BO3JCHCTBHE HAa 30HBI, OOraTtble J>KUBOTHBIMH U
PACTUTENFHOCTRIO, HAHOCS CEPbE3HBIA yIIep0 COCTOSHHIO MOPCKHX
9KOCHCTEM.

UenoBeKk pa3HOCTOPOHHE UCHOJB3YeT pEcypchl OKeaHa (Kak
OpraHNYecKoro, TaKk M HEOPTaHMYECKOro MPOUCXOXACHUS). EkerogHo B
Mupe 100bIBaeTcsi 0KoJI0 60 MIIH. TOH MOPCKUX MPOIYKTOB, YTO COCTABIISET
okoimo 1 % morpebiseMol UeNOBEeKOM IHIIM. bomplryo dYacTe 3THX
MIPOAYKTOB COCTAaBJISET phiOa.

OxeaH wurpaet OOJBIIYIO pPOJb B JKU3HM Hamiedl tuianeTsl. OH
aKKyMyJIHpyeT OOJNBIIOC KOJMYECTBO TEIUIa B HSKBATOPHATBHOH U
YMEpPEHHOH 30HE W TEUCHHSIMH IIEPEHOCHT 3TO TEIUI0 B MPUIOJISpPHBIC
paiioHBl 3eMiid, TeM CaMbIM 3HAYUTEIBHO CMsArdas KJIAMAT MOJSPHBIX
o0JacTe.

K coxanennto, MupoBoii OKeaH, OCOOCHHO B IIOCIEIHEE BpeMs,
MO/IBEPraeTCs CUIBLHOMY 3arpsi3HEHHIO. B okeaHe MOXXHO OOHApyXUTh
mwiactuk, Hedpts, JJAT © BCEBO3MOXKHBIC OTXOAbl XO3SHCTBEHHOMN
JeSTeIbHOCTH  4denioBeka. [IpoGiema 3arps3HEHUsT OKeaHa MOXET
BO3HUKHYTH B OyIyIIeM, €CJIM HCIOJIb30BAHUE DHEPTUU U PECYpCOB OyaeT
BO3pacTaTh U JaJIbIIIe.

Jlureparypa
1. Apycramos, D.A. IIpupononons3oBanue / 3.A. Apycramos. - M.:
Msparensckuii qom "Jlamkos u Ko", 2020.
2. bpuauyk, M.M. Dxomnormueckoe mpaBo (NpaBo OKpyXkKarouieh
cpenbt) / M.M. Bpunuyk. — M.: Koncynsranatllntoc, 2019.
3. BynnmakoB, JILA. PaamarnmonHoe wu3nydeHue u 3moposbe /JI. A.
Bynnaxos, B.C. KamuctparoBa. — M.: Uadopm-Atom, 2013.
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HOPMATHUBHO-IIPABOBOE OBECIIEYEHHUE
IKOJIOI'NYECKOI'O MOHUTOPUHI'A BOAHBIX PECYPCOB

B HacTosimee BpeMs  JKOJIOTHYECKas CHUTyanuss B CTpaHe
HeOnaronpusaTHas, OCOOCHHO CBf3aHA C 3arps3HEHHEM, 3aCOPEHHEM U
HEOOyMaHHBIM, HEPAIOHAJIBHBIM, HOTPEOUTEIHCKAM HCIIOIb30BAHHEM
BOAHBIX pecypcos [1].

HopmatuBHO-TIpaBoBoe oOecriedeHrne BOIHBIX pecypcoB Poccuiickoit
Denepalinyl perIaMeHTHPYeTCs Ha TPEX YPOBHIX:

- ®denepanbHbIN (Koncturymms Poccuiickon denepanuy,
ODenepanphbiil 3akoH «O0 oxpaHe okpyKaromed cpeap», ot 10.01.02 r.
(pen. ot 27.12.09 r.), Boansrit konexkc Poccuiickoit @eneparmu ot 16.11.95
r. Noe 167-®3 (pea. ot 27.12.09 r.), l'ocynapcTBEeHHBIH HKOJIOTUYECKUN
MoHuTOpHHT (B pen. PemepampHoro 3akoHa ot 21.11.2011 N 331-@3),
ITocranoBnenue IlpaButensctBa P® Ne307 or 14 wmapra 1997 r.
«[lonoxxeHne o0 BEICHWM TOCYIAapCTBEHHOTO MOHHMTOPHMHIA BOJHBIX
00BekToB» [3];

- PernonanpHBIA, KOTOpHIH BKIto4yaeT: KoHcturynmio PecryOnmku
Bamkoprocran, 3akoH «O peryJMpoBaHMM BOAHBIX OTHOLIEHHWI» OT
01.03.2007 Ne412-3, ®enepanbublii 3akon ot 02.07.2013 N 148-D3 (pen.
o1 06.02.2019) «O06 akBakynbType ¥ O BHECEHUU M3MEHEHUH B OT/IEIbHbBIE
3aKOHO/aTeNbHbIe akThl Poccuiickoit denepanuny» U Ipyrue;

- MyHUIIUDATBHBIN: TIOCTAHOBJICHUS aJIMHHHUCTpAINH, JOKaJIbHbIC
aKTBI, HHCTPYKIMH, TUIAHBI MEPOTIPUATHH 1 Ap. [S].

OmHMM W3 OCHOBHBIX HCTOYHHKOB TIPABOBBIX  PETYISTOPOB
BOJOIOJIb30BaHusl sBisgercss Boauwih konexc Poccuiickoit denepauuun
(manee — BK P®), koTOpHIii OcymiecTBIISIET NPaBoOBYIO 0a3y obOecredeHus
KOMILIEKCHOTO HCIIOJIb30BaHMS, BOCCTAHOBJIEHUS M OXPAaHBl BOJHBIX
O0BEKTOB U pEryJupyeT OTHOIICHHS, BO3HHUKAIOUIME B IpoIecce
UCIIONIb30BAHMS, BOCCTAHOBICHHS W  OXpaHbl  BOAHBIX  OOBEKTOB.
PaccMoTpuM HEKOTOpPBIE CTATBU:

1. Cr. 2. BogHoe 3aKOHOIaTENIbCTBO;

2. Cr. 9. IIpaBo moIp30BaHUs BOJHBIME O0BCKTAMH;

3. Cr. 36. T'ocyaapCTBeHHBI HAI30p B 00JIaCTH HCIIOJB30BAHHS H
OXpaHbI BOJHBIX 00BEKTOB;

4. Cr. 56. Oxpana BOOHBIX OOBEKTOB OT 3arps3HEHUS U 3aCOPCHHS;
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5. Cr. 68. AnMUHHCTpaTHUBHAas, YrojOBHAas OTBETCTBEHHOCTh 3a
HapylleHHe BOJHOI0 3aKOHOAATENIbCTRA [2].

OTHOIIEHUS, CBA3aHHBIE C HCIONBb30BAaHUEM BOJBI, HU3BATON U3
BOJHBIX 00BEKTOB, perynupyroTcs CaHHUTAPHBIM u HHBIM
3aKOHOJATeIbCTBOM: Hampumep, CaHUTapHbBIE NIPaBUIA U HOPMBI OXpaHbI
MIOBEPXHOCTHBIX BOJA OT 3arps3HeHus, CaHUTapHBIE HOPMBI IIPEIEIHHO
JOIYCTUMOTO COZAEPKaHUSI BPEIHBIX BEUIECTB B BOAE BOJHBIX OOBEKTOB
XO3SHICTBEHHO-TIUTLEBOTO ¥ KYJIBbTYpPHO-OBITOBOTO BOJOIOJIB30BAHUSI U
apyrue [3].

IOpuanyeckas OTBETCTBEHHOCTH 32 HECOOJIOICHHE 3aKOHOB U TIPABUIT
mponucaHa B YroioBHOM Kogekce P® T'maBa 25 (ct. 236, 243.3, 245),
rmaBa 26 (ct. 246 - 262). B HUX JOCTaTOYHO YETKO pPErJIaMEHTHUPOBAHBI
BOIIPOCHI FOPUINYECKOIT OTBETCTBEHHOCTH.

HopmatuBHO-nIpaBoBOE obecrieueHue JIESITETTbHOCTH ()
HCTIONB30BaHUI0 M OXpaHe BOAHBIX pPECYpCcOB B IEJIOM OTBEYAET
TpeOOBaHUSIM COBPEMEHHOTO OOLIECTBa, OJHAKO B CBS3M C PACTYLIHMMHU
yrpo3aMu COKpaulleHus OHOopa3HOOOpa3usi C YCHJICHHWEM aHTPOIOTreHHOM
Harpyskd, Ooyiee [ETaNIbHOTO pAacCMOTPEHMS TPeOYIOT —CIeoyIoIue
aKTyaJIbHbIE BOIPOCHL: BOIIPOCHI OPUAMYECKOH OTBETCTBEHHOCTH 32
HapylIeHHe IIPaBUJI BOJOIOJIB30BAHUS W HaHECEHWs ymepda BOIHBIM
00beKTaM, BOMPOCHl CTHUMYJIMPOBAHMS TPHUPOJOOXPAHHON AEATEIHHOCTH
KaK ISl OPUANIECKUX, TaK U QPU3MUECKUX JIALL.

Jlureparypa

1. Anppees JI.H. Oxonormueckoe Bomomons3oBanue. — CIIO:
Jlans, 2020.

2. «Bonuwiii komekc Poccuiickoit ®eneparnun»y (BK P®) or
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4. MUHHCTEPCTBO MPUPOIHBIX PECYpPCOB M 3KosIorkK Poccuiickoit
Ddenepanyu. [OnexTpoHHbIif pecypc] - Pexum JocTyna:
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ONPEJIEJIEHUE T'MIPOXUMHUYECKUX NOKA3ATEJIEN PEKH
AIIAEII KPACHOKAMCKOI'O PAMOHA PECIIYBJUKH
BAIIKOPTOCTAH

Boma - cameni meHHBIH npuponmHbii pecype. [Tostomy, mpoGmema
3arpsA3HEHUS BOAHBIX 00OBEKTOB SBIISICTCS Hanbosee akTyalbHOH. PacTymmit
CIOpOC HA BOAY CO CTOPOHBI IPOMBIIIJIEHHOCTH M CEJIBCKOTO XO3sHCTBa
BBIHYX/JIa€T BCE CTPAHBl M YYEHBIX BCETO MHpa MCKAaTh Pa3HBIE CHOCOOBI
pELIeHUsI ATOH POOIIEMBL.

Ienb maHHOW pabOTHI: OMpPECIICHHE COCTOSHHUS BOJBI PeKH Alaern
M0 TUAPOXUMHUYECKUM ITOKA3aTEIISIM.

Arraenn — MpeACTaBIsieT cO0OM pykaB peku bemas. Ycrbe peku
HaxonuTcss B 77 KM 1o mpaBoMy Oepery peku bemas. [[nuHa pexu
cocraBngeT 17 kM. Amaen otHocutesa k Kamckomy 0acceiHOBOMY OKpYTYy.

OCHOBHBIM  3arpsI3HUTENEM JAaHHOM PEKH SBISETCA  CENBCKOE
X03McTBO. OHO OKa3bIBAa€T CHIBHOE BIMSHUE HAa BOAOEMBI PaliOHA, TaK Kak
UCTIONB3YeTCsl OOJIBIIOE KOIMYECTBO NecTHunaoB. Hambosee BeposTHHIMU
UCTOYHUKAMU 3arps3HEHUS SBIAIOTCS CTOSHKH CEIbCKOXO3SHCTBEHHBIX
MamuH, (GEepMbl, CKIagsl MHHEPAIbHBIX YHOOpPEHHH W IECTHUIMIOB.
3arps3HAONIME BEIIecTBa IOCTYNAIOT B BOJOEMBI 3a CYET CMBIBA C
CeNIbCKOXO3SIMCTBEHHBIX ~ TeppUTOpHid. (OCOOEHHO OIACHBI  KpYITHbBIE
JKMBOTHOBOJIYECKHE KOMIUIEKCHI M mnTHlehaOpuKy, Tie OYMCTKAa HaBo3a
OCYILECTBIISICTCS THIIPABINUECKON MPOMBIBKOI 6€3 OYHCTKH CTOYHBIX BOJ,
B pe3yiabTaTeé dYero BOJHBIE OOBEKTHI 3arpA3HSAIOTCS MaTOT€HHBIMHU
OaxTepusiMH, BUpyCcaMH B 00pa3aMu relbMUHTOB [1].

HccnenoBanuss mpoBoawiM B J1aOOpaTopuy  SKOJIOTMYECKOTO
MOHHUTOPHHTa (H3UKO-XMMHUYECKHX 3arps3HEHHUH OKpy’Karomed cpensl B
Hosi6pe 2020 roga. KoHumeHTpamuii TsKEIbIX METauloB B Ipo0ax BOJBI
ONpeNesyIA  C  IOMONIbI0  aTOMHO-aOCOPOIIMOHHOTO  CHEKTPOMETpa
«KBAHT-Z.3TA» ¢ 3nekTpoTepMHUYecKoil aroMusamuei mpoObl B
rpaduTOBOH NEYH.
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Pucynox 1 KoHieHTpanuu TsyKeNplX METaIIOB

CorjacHO HCCICIOBaHUAM, BOIOPOIHBIN TMOKa3aTelib H  00mas
MUHEpalu3alus B Impenenax HOpMbl. KoHLeHTpanmuu xpoma U cepebpa
He3HauuTenpHO npeBblmaroT HopMmaTuBbl [IJIK. CognepxaHue cBHHIA
IIPEBBIMIACT JOMYCTUMBbIE KOHIIGHTpPALlMHU B 3 pa3a, a xejie3a U aJIOMUHUS B
4 pasa, ocTaJbHBIC TSDKEJIBIC METAJUIbl 3HAUUTENIBHO IPEBBINIAIOT 3HAYEHUS
[AK. Ipuawao#t mpeBbImeHws 3Ha4eHn HopMaTnBOB [IJIK MoryT OBITH
KaKk aHTpPOIIOTEHHBlE, TaK W IpUPOAHBIE Bo3AelcTBHA. Hampumep,
CEIIbCKOXO3SIICTBEHHBIE ~ CTOKM  SIBJISTIOTCS ~ OCHOBHBIM ~ HCTOYHHKOM
COCAMHEHUI ’Kene3a B IOBEPXHOCTHBIX Bomax. Kammumii paccemBaercs
YEJIOBEKOM BMECTE C MHHEPAIBHBIMH YAOOpPEHUsMH W (yHTHIIUIAMH.
AMIOMMHUIl TIOMajaeT B pEKH INPH YaCTUYHOM pPACTBOPEHHM TIHH U
ATIOMOCHJIMKATOB. HUKenp MUIpUpYeT U3 MOUYBBHI B TIOBEPXHOCTHBIE BOMBIL.
MpIIbsIK cofepKuTcs B necturuaax. OJHAM U3 UCTOUYHUKOB 3arps3HEHUS
CBHHIIOM SIBJISIFOTCS] pHIOOJIOBHBIE TPY3bI [2].

CorjacHO TONyYEHHBIM pe3ylbTaTaM, COJEpXKaHHWE KOHIICHTpPALUil
TSXKEIBIX METaIOB B peke Amraem mnpessimaeT 3HadeHus IIJIK, ato
CBSI3aHO C CEJIbCKUM XO3SHCTBOM M XMBOTHOBOJCTBOM. IloaTomy, ciexyer
CHU3UTh HETaTHUBHOE BO3JEHCTBUE M HE UCIONIB30BaThb OTy BOJY B
XO3AHCTBEHHO-TIUTHEBBIX LEIIAX.

Jluteparypa
1. AOGppaxmanoB P.®. TI'maporeoskornorust bamkoprocrana / P. @.
AbapaxmanoB. — Y da: Uadopmpeknama, 2005.
2. CemenoB B.B., IlepeBozuukoB M.A., HBaxuok C.I'. Xumuueckoe
3arpsi3HEHUE TOBEPXHOCTHHIX BojgoemoB Poccum. — CII6.: Hecrop-
HUctopus, 2014.
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INPUMEHEHUWE U METO/JbI CHHTE3A
1,1-TUAJTKOKCHUAJIKAHOB

AnHoTanusi. B nanHOi cTatbe OymeT paccMOTPEHO NPHMEHEHHE, a
TaKke 0030p OJHOTO W3 METOJNOB CHWHTe3a |,l-IHalKOKCHAlKaHOB U3
nepBuuHbIX anudaruueckux cnuproB ROH (R = CH3-, C3Hs-, C3H7-, CaHo-
, 1-C4Hg-, CsH11- 1 i-CsH1p-).

KiiroueBble  ciioBa:  JIEKTPOKATAIIMTUYECKUM  CHHTE3, 1,1-
JIMAIKOKCHAIIKAHbI, alleTajq.

C XMMHUYECKO¥ TOUKHU 3PCHUS alleTaId MPEACTABISIOT COO0W OOBIYHBIC
MPOU3BOIHBIC KAPOOHUIBHBIX COCAUHCHHUN, KOTOPBIC YaCTO HCIOJIB3YIOTCS
B OPraHUYEeCKOM CHUHTE3€ B KAU€CTBE 3AIIUTHBIX TPYMN AJS albJIETHIO0B U
KETOHOB, a TAK)KE€ BO MHOTUX IPYTHUX PEaKIHsIX.

B HacTosimee BpeMs MHTEpEC K OKCUTEHATHBIM MPHUCAKaM Ha OCHOBE
1,1- gWajdKOKCHANKAHOB IS MOTOPHBIX TOIUIMB HEYKIIOHHO pactér [1].
Taxoke B pe3ynbpTaTe HCCIENOBaHUI 0OHAapyKeHa BBICOKas d(h(HEeKTHBHOCTH
nobaBku 1,1- IMATOKCHATaHAa B JU3ENBHOE TOIUTMBO M OHOAM3ENH IS
YIIy4ILEHUs] TOIIMBHBIX cBOMCTB [2]. [Ipumenenue 1,1-auankoxkcuaikaHoB
MOBBIIIACT JETOHAIIMOHHYIO CTOMKOCTh TOIUIMB M CHIKAET COJICpIKaHUE
BPEIHBIX MPOAYKTOB cropanus [3,4]. [loMrMMO NepCeKTUBHBIX TOIITUBHBIX
MIPHUCAJIOK, alleTalH SBISIFOTCS TaK K€ PAaCTBOPUTENSIMUA U apOMAaTH3aTOpaMu
B nappoMepun 1 MUIIEBOW MPOMBIIINIEHHOCTH, B MEAUIIMHE — JJOOaBKaMU K
JIEKapCTBEHHBIM Ipemnapatam [4].

OCHOBHBIM CrocoooM MOJTyYEHUS ameraiei SIBIISIETCS
B3aMMOJICHCTBUE aJbJACTUAOB CO CIUPTAMU B TIPUCYTCTBHU KHCIOTHBIX
Katanu3aTopos [5]. OmgHako, IMEIOTCS U crenru(uIecKue cnocoObl CHHTE3a
1,1-nuankokcuankanoB. Cpeu HUX MOXHO 0CO0O OTMETHTH, CIIOCO0
MOJIyYEHHUsl aleTalled B MpoLecce 3IIEKTPOXUMHUYECKOTO MpeBpalleHus
HU3IIHUX aTu(paTHISCKUX COUPTOB MpH noTeHnuane 1,2B ¢ oOpa3zoBannem
cMmecerd 1,1-nmuankokcuankanoB [6]. Tak, mpu amekrponmse OE3BOIHOTO
mpomaHona-1 ¢ HeOONBIIMM  BBIXOAOM  oOpasyercs cmech 1,1-
nunpornokcunponana ¢ 1,1-gunponokcumeranoM. [1oBbIIeHHE TOTEHIIAATA
o 2,5 B mpeBpamaer cnmpT B CMECh albIETHAA, KHACIOTHI M CIIOKHOTO
adupa.

s mccnenoBaHus JaHHOTO TIpoliecca HaMH ObLIa BEIOpaHa cucTeMa
FeCl:-CoHsOH, FeCls wucnomp3oBasicss i CO3aHUS — KOMIUIEKCA
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FeCl32C,HsOH, xoTopslit B peakiuu sIBISETCS KaTaau3aTopoM. JlaHHBIH
BBIBOJI MOXXHO CHE€IaTb Ha OCHOBE CIEKTpa IOIVIOIIEHUS MOJEIbHOU
CHCTEMBI JI0 U IIOCIIE PEeaKLUY HA KOTOPOM BHJHO, YTO B PEAKIIMH KOMILIEKC
HE y4acTBYET U HE PACXOLyeTcsa. YpaBHEHUE Ipoliecca IPEICTaBICHO Ha
cxeme 1.

o/

FeCl,-2C,HOH, -

0—\
Cxema 1. Inexkmpokamanumuueckoe OKUcieHue IManoaa 6
cucmeme FeClz-EtOH

(BBIxOT 47%)

C,H;OH
-H,0

Takum 00pa3oM, PacCMOTPEHO 3IICKTPOKATAIMTHUECKOE OKHCIICHHE
ciuproB B cucreme FeCl3-ROH. OcHOBHBIMM NpOIYKTaMH pEaKLUH
SIBIISIFOTCS aneTaiu - 1,1-nuaaKkoKcruanKkaHebl.

OKHCIIGHHE CMECH TEePBUYHBIX ann(paTHYECKUX CIHPTOB B CHCTEME
FeCl;-ROH-R’OH mnpuBomutT K 0Opa30BaHHIO CMEIIAHHBIX —AalleTajeH.
IIpuuém c¢ yBenuueHuem IMHBl YB pajnukana yBeJIMYUBAECTCS BBIXOJ
peaxnum.

Jlutepartypa

1. Bumbpanos ®.111., JlatemoBa ®.H., Yansmres P.P., Jlamunes P.P.,
Kapumor O.X., MamimeBa A.B. [Ipon3BoacTBO 3THATPETOYTHIIOBOTO dpupa —
NePCIICKTUBHOE HATIPABIICHHE WCIIOJIB30BaHUs OuosTaHona B Poccun //
Bamkupckuii xumrdecknit xypHair — 2013. — T. 20. Ne 3. — C. 145-149.

2. XycnytaunoB M.IIL., AxmerssiHoB A.M., I'aBpunoB B.U., 3a66apos
P.P., XanoBa A.I'. HWccnemoBanue 1,]1-AMATOKCHITAHA KaK KOMIIOHCHTA
Jm3ensHoTO TorumBa // Xumus n xummdeckast texuonorus. — 2009, — T. 52.
Bem. 11. — C. 119-122.

3. Mar. RU 2013151748A Tlpumenenue 1,1-mudToKcMdTaHa B
KauecTBe AaHTHACTOHAMOHHON MPHUCANKU ISl YBEIMYEHHS JETOHAIMOHHOM
CTOMKOCTH aBTOMOOWIBHOTO Oen3uHa /| Barabos P., Manryesa 3., Jlatbimosa
@., Paxmankynos 3., BarabosM.-3.

4. Tlar. RU 2535373 OpmnoctammitHelii crmoco0 nomydenus 1,1-
mmaToxendTana / Bpeit B.B., lllapanna M.E., Hlyuxwuit U.B. //2013-02-26.

5. Vollhardt K. Peter C. and Neil E. Schore. Organic Chemistry:
Structure and Function. New York:W.E. Freeman and Company. 2007. P.
754,
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HOPMATHUBHO-IIPABOBOE PETYJINPOBAHUE
MOHUTOPHUHI'A M PEKYJIbTUBALIUHU ITOYB HE®TAHBIX
MECTOPOXJIEHUU

HopmaruBHO-TIpaBOByI0 0a3y JOKYMEHTaIlMOHHOTO oOOecredeHus
9KOJIOTHYECKOTO  MOHHTOpWHra  He(TenoOBIBafOmIeH  JEeSATENbHOCTH
COCTAaBJIAIOT:

1. 3akoHomarenbHBIe akThl Poccuiickoit ®exepanmu (manee PO):
[TonoxxeHne © TMOpsAKE JIMICH3UPOBAHUS IIOJIL30BAHUS  HEIpaMH,
yrBepxkaeHHoe [loctanoBnenueMm BepxosHoro Coseta P® ot 15.07.1992 .
Ne3314-1 u npyrue;

2.TlocraHoBnenuss W pacnopsbkeHus — [IpaButenbctBa PO,
(denepasbHBIX ~ OPraHOB  KCHOJIHUTEJIBHOW  BIAacTH  (MHUHHCTEPCTB,
KOMHTETOB, CITy>K0, areHTCTB U JIpyTHe);

3. IlpaBoBBIE aKTHI OPTaHOB NPABUTEIHCTBEHHONW W HMCHOJHHUTEIBLHON
BJIacTH CyOBbekToB PD 1 uxX TeppuTopnanbHEIX 00pa3oBaHuii;

4. TlpaBoBbIE aKThl HOPMATHBHOTO M HMHCTPYKTHBHOTO XapakTepa,
METOJIMYECKHE JIOKYMEHTBI;

5. T'ocynapcTBeHHbIE CTaHAAPTHI.

6. Canmnrapssle mpaBuia 1 HopMsI (Hanee CanlluH);

7. CtpourenbHble HOpMBI U ITpaBuia (nanee CHull).

OcHoBHasi (QYHKIMS YOpPaBACHHUS [0 HAA30PY 3a OOBEKTaMHU
HeTerazoBoro KoOMIUIEKCAa - OCYIIECTBJICHHE KOHTPOJII M Haja30opa 3a
cobmoaeHreM  TpeOOBaHMIA TIPOMBITIITICHHON 06€30MacHOCTH u
MPOEKTHPOBAHHUH, CTPOUTENBCTBE, IKCILTyaTallid U JIMKBHJIALUK OMAaCHBIX
00BEKTOB HedTenoObIBaIOIIEH, HedTeXuMHIeCcKOH u
HedrerazonepepadaTpIBaronien oTpaciei IIPOMBIIILIEHHOCTH,
MarucTpajbHOrO TPyOOIPOBOAHOTO TPAaHCIOPTa, OOBEKTOB Ta30BOTO
pacnpeseneHus 1 NOTpeOIeHus.

OcHoBHBIE HOPMaTHBHO-TIPaBOBBIC " TIPaBOBBIE AKTHI
HedTe100bIBaIONIEH TPOMBIIIIIEHHOCTH:

1. 3axon P® ot 21.02.1992 1. Ne 2395-1 «O Heapax».

3akoHOZAaTeNbHAasT M HOPMAaTHBHas 0a3a cO3MaHHMA W BEACHHSA
MOHHUTOPHHIA COCTOSIHUSI HE/IP COCTOUT H3:

1) 3akon P® ot 21.02.1992 r. Ne 2395-1 «O Hempax»;

2) Bouusiit Kogexc PO;
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3) Tocranosnenne Cosera Munuctpos IlpaBurenbctBa PD ot
24.11.1993 r. Ne 1229 «O co3gaHuu eIUHON rocylapCTBEHHON CHCTEMBI
9KOJIOTHUECKOTO MOHUTOPUHIa»;

4) Tlocranosnenue BepxoBroro Cosera PD ot 15.07.1992 r. Ne
3314-1 (c m3menenusimu Ha 26.06.2007 r.);

5) Tlpukaz ot 07.05.2008 r. Ne 111 «O6 yrBepkaeHHH (GOPM H
MOpsiIKa ~ TPEACTaBICHHWSA  JAaHHBIX ~ MOHMUTOPWHIA,  IOJTYYEHHBIX
YYaCTHHKaMH  BEACHHS TIOCYJapCTBEHHOTO  MOHHTOPHHIA  BOJHBIX
0OBEKTOB» U APYTHE.

2. [TocranoBnenue I[lpasurensctBa PO ot 16.09.2020 Ne 1466 «O06
yTBepskAeHnn [IpaBui MOArOTOBKH, PACCMOTPEHHS U COTIIACOBAHMS TUIAaHOB
U CXEM DPa3BHTHs TOPHBIX pabOT MO BUIAM MOJIE3HBIX HCKOMAEMBIX», B
cooTBeTCTBUU €O cTaTheil 24 D3 No 2395-1 «O nempax». Hacrosee
ITocranoBnenue Berynuio B cuay 01.01 2021 r.

3. IIpuxaz Pocrexnamzopa ot 15.12.2020 Ne 537 «O6 yTBepkIcHUU
TpeboBaHuii K MOATOTOBKE, COJACPKAHUIO U O(QOPMIICHUIO IIJIAHOB U CXEM
pa3BUTHUs TOPHBIX paboT ¥ (OPMBI 3asBIICHUSI O COTJIACOBAaHWU IUIAHOB H
(W) cxeM pa3BUTHS TOPHBIX IOPOA» B COOTBETCTBUHU CO craThei 23 D3
2395-1 «O wmempax» «OCHOBHBIE TpEOOBaHUS IO PAMUOHAIEHOMY
UCTIONIb30BAHHIO M OXPAHE HEJP».

4. lpukaz Pocrexnamsopa ot 13.02.2020 Ne 50 «OO6 yTBepkaeHUH
AnMuHHCTpaTUBHOTO  persiameHTa  @enepaspHOM  cay)kObl 1O
9KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY W  aTOMHOMY Hag30opy IO
MIPEJOCTABICHUIO TOCYJapCTBEHHOW YCIYyTH IO COIJIACOBAHHUIO IJIAHOB U
CXeM TOPHBIX paboT MO BUAAM MOJIE3HBIX HCKOMAEMBIX».

5. Ilpukas ®DenepanbHOU CITYKOBI o 9KOJIOTHUECKOMY,
TEXHOJIOTHYECKOMY M aTOMHOMY Hama3opy oT 26.12.2012 Ne 781 «O6
yTBepKAeHNH PexoMeHanuii mo pa3paboTKe IJIaHOB JIOKAIM3AINH U
JMKBUJALIMK aBapuii Ha B3PBIBOIIOXKAPOOIIACHBIX M XUMHYECKH OIIACHBIX
IIPOM3BOJICTBEHHBIX OOBEKTAX).

O®enepanbhblii 3akoH ot 21.02.1992 r. Ne 2395-1 «O Hempax»
TpakTyeT TpeOOBaHUS 10 PALOHAIEHOMY HCIIOJIb30BAHUIO U OXpaHe Help,
a TaKXKe 10 PEryJINpOBAHUIO OTHOUIEHUI HEJPOINOIb30BaHUs:

1. Pazpen II1. Craresa 23.

2. Pasnen I11. Crates 24.

3. Pasnen VI. Crates 36.2.

PernonansHeIMI HOPMAaTHBHO-TIPAaBOBBIMHU aKTaMH XaHTHI-
Mamncwuiickoro  ABtoHomHoro Oxpyra-lOrpa (mamee XMAO-IOrpa)
SIBIISTFOTCSI:

1. 3akoH XMAO-IOrpa or 18.04.1996 1. Ne 15-03 «O
HE/IPOIOJIb30BAHUNY» PETYIUPYET OTHOLICHMS BIAJEHUs, MOJb30BaHUS U
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pacnopsbxeHus Heapamu Ha Tepputopu XMAO-IOrpsr.

2. Cratest 43 3akoHa XMAO-IOrpa «O Henponoiab30BaHUU.
OcymiecTBIeHHE  TOCYAapCTBEHHOIO  HajA30pa  3a  TIEeO0JIOTHUYECKUM
U3y4eHHEM, pAalMOHANbHBIM MHCHOJb30BAHUEM M OXpaHOM HeIp B
OTHOIICHUU YYaCTKOB HEJP MECTHOTO 3HAUEHUS Ha TEPPUTOPUH OKpyTa.

TpeGoBanms, ycranosneHHble Ilpmkazom Munnpupoast Poccun u
Pocxomzema ot 22.12.1995 1. Ne 525/67 momyckaroT mpH Ype3BBIYAHBIX
CUTYaIUIX MPOBOANUTH PAOOTHI MO BOCCTAHOBIICHUIO 3arps3HCHHBIX 3€METb
¢ ydetoM TpeboBaHMI K  TEXHOJNOTHSIM 10  PEKyJIbTHUBALUH
He(Te3arpsa3HeHHBIX 3eMeJIb Ha OCHOBAaHMH MPOTOKOJIA pabodei rpyIbI 110
JMKBHIALMHN HEPTSIHBIX PA3IMBOB WM K€ HA OCHOBAHHH Pa3paOOTaHHBIX
CHeUAIN3UPOBAHHON OpraHu3aleil IPOrpaMM.

Cornacno ct1. 13 3emensHoro Konekca P® ot 03.07.2016 Ne 334-®3
MOPSiAOK  TNPOBEACHUS  PEKyIbTHBAIMM  3arpsA3HEHHBIX  3eMellb
ycranasauaercs IIpasurensctBom Poccutickoit denepanuu.

IIpu pexynpbTHBALUU 3arpsA3HEHHBIX 3€MeNb JOJDKHBI YUHUTBHIBATHCS
MECTHBIE IPHUPOJHO-KIMMATHUECKUE YCIOBHUS, CTENECHb 3arpsa3HEHUs
JAHHBIX YYAaCTKOB 3€MJIHM M LENb MOCIEAYIOIET0 BBOJA B JKCILTyaTaIlHIO
BoccTaHOBIeHHBIX Tepputopuit. Corimacao 'OCT 17.5.3.04 (2002), TOCT
17.5.1.01, TOCT 25100 u ucxons U3 LEJEBOr0 HCIOIb30BAaHUS Y4aCTKOB
3eMJIM,  ONpeJensercss JAajbHeilee  HamnpaBleHWE  PEKyJIbTHBALUU
He(Te3arpsa3HEHHBIX YY4aCTKOB 3EMIIH.

B cr. 13 3K P® (or 03.07.2016 N 334-®3) oropapuBaercst TOT
cilydaif, 9YTO €CIIM HEraTHBHOE BO3AEHCTBHE BCE-TAKU IPUBEIIO 3€MIH B
JETPaJUPOBAHHOE  COCTOSIHME, HAHecIo  ymepd  SKOJIOTHYECKOMY
COCTOSTHUIO U (MJTH) HApYIIUIIO TIOYBEHHBIN CJIOH, B PE3yJIbTaTe YEro yKe He
JIOITyCcKaeTcsl JajbHeNIee X03sMCTBeHHOe Ha3HauYeHHEe, & BOCCTAHOBJICHHE
pPa3sIUYHBIMM  PEKyJIbTHBAIMOHHBIMM  MeTogaMH  Oecroie3Ho, TO
JIOITyCKAETCs] KOHCePBaIUs JAaHHBIX 3arPS3HEHHBIX 3€MEb.

[lpuemka OBIBOIMX  3arpsi3HEHHBIX HEe(PTbIO W Janee  yxe
PEKyIbTUBUPOBAHHBIX YYaCTKOB 3€MeNb MpOBOAUTCSA coryacHo Ilpukasy
Munnpuponast PO Ne 525, Pockomzema Ne 67 ot 22.12.1995 1. «O6
YTBEPKJICHUM OCHOBHBIX IOJOXEHUH O pEKyJIbTHBALUU 3E€MENb, CHATHH,
COXpaHEHMH U pallMOHAIBHOM HCHONB30BaHUHM IUIOJOPOJHOTO  CIOS
TIOYBBI».

B cootBerctBum co cr. 8.7 KoAIl P® (ot 28.12.2009 N 380-®3) B
CITydae HEBBITIOJHEHUS MM HECBOEBPEMEHHOTO BBITTOHEHHS 00I3aHHOCTEH
M0 PpEKYIbTHUBALUK 3€MEIb BJICYET HAIOKECHHE aJAMHHHUCTPATUBHOTO
mrpada:

e Harpaxial B pazmepe ot 20 Teic. pyoueit 1o 50 Teic. pyOuei;

e Ha JODKHOCTHBIX Juil — oT 50 10 100 TEIC. pyOIIeii;
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e Ha opuanueckux aul — 400 go 700T1eIcto pybmeil.

Cnava pexyJIbTHBUPOBAHHBIX YUAaCTKOB 3€MJIM MOCIE 3arpsi3HEHUS X
HEePThIO WIM HEPTEIPOAYKTaMU OCYHICCTBISCTCA IO aKTy MpHeMa
nepesiadyd PeKyJIbTHBHPOBAHHBIX 3€MENb JIECHOTO (DOHIA, OMHCAHHOTO B
npuioxeHun K llomoxenutro o IlocTosHHON KOMHMCCHMM 1O BOIIpOcam
pekynbTuBauMu 3eMenb OoT 21 suBaps 2015r. Ne2l, koTopblii B CBOIO
odepenb MOANUCHIBAETCS MEXBEAOMCTBEHHOM KOMHUCCHEH IO TNpPUEMKE
YY9acTKOB JIECHOTO (OHAa WIM 3eMelb 3amaca, IMPEeIOCTAaBICHHBIX BO
BPEMEHHOE HCIOJb30BAHUE B IIEJISAX, HE CBSA3AHHBIX C BEIEHHEM JIECHOI'O
XO3AHCTBA U TIOJIH30BAHUEM JICCHBIM (DOHIOM.

HopmatuBHO-TIpaBoBoe obOecrieueHHe B 00JACTH PEKYIbTHBALUN U
BOCCTaHOBJICHHsI He()TE3arpsI3HCHHBIX 3eMeJb - 0053aTeIbHOE YCIOBUE MIPU
UCIOJB30BaHUHM 3€MENIb B IICJSX IMOATOTOBKH U Pa3pabOTKH HE(PTIHBIX
MecTopokaeHuid. Takum 00pa3oM, B CBSA3M C YBEIMYCHHEM CIIydacB
3arpsi3HEHUsI 3eMellb He(TbI0 M HeTenpoJyKTaMU aKTyalbHBIM Ha STH
HETaTHBHBIE MOMEHTHI HEOOXOJMMO YCHJIEHHE Mep IOPHUANYECKOM
OTBETCTBCHHOCTH 3a HApyIICHHE TPaBUI PEKyJbTHBANMK JHOO 3a
HECBOEBEPEMEHHOE HCIIONIHEHHE OO0S3aHHOCTEH 10 BOCCTAHOBIICHUIO
3eMellb.

Jlutepartypa

1. Hamzop 3a o0bekTamMu HeTera30BOro KOMIUIEKca 1. pecypc]
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t/cons_doc_LAW_343/ (nara obpamienus: 14.03.2021 r.);

5. 3akoH P® ot 21.02.1992 Ne 2395-1 (pemaxumst ot 08.12.2020 r.) «O
Henpax». Pasmenm  VI.  Crates  36.2. [Om pecypc]  pexum gocTyma:
http:/Avww.consultant.ru/document/cons_doc_LAW_343/8a77cd0868183f99a02a7e
f2d5f28al156aed30ef/ (nata obpamienuns 14.03.2021 r.).

6. "Komekc Poccuiickoit Denepanuu 00 aJIMUHHUCTPATHUBHBIX
npasoHapyuieHusax" (KoAll P®) or 28.12.2009 Ne 380-D3.

7. «3emenpHbi kopeke Poccuiickoit ®enepanumn» (3K PD) ot 03.07.2016 Ne
334-D3. - [Om. pecypc] pexum JIoCTyTa:
http://www.consultant.ru/document/cons_doc LAW 33773/ (mara oOpamieHus:
05.03.21).
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OUYUCTHBIE COOPYIKEHMUS U ITOJIB3A JIJISA ITPUPOAbI

O4nCTHBIE COOPYKEHUS 003aTEIHHO HY)KHBI JTI0OOMY MPEATIPUATHIO
U HACEJIEHHOMY IIyHKTY, 4YTOOBI OTXOABI OT OOIIECTBEHHBIX, JKHIBIX,
CEITbCKOXO3SIMCTBEHHBIX M IIPOM3BOACTBEHHBIX OOBEKTOB HE IONAJAIN B
OKPY’KaIOUIYI0 Cpely B CBOEM M3HAYAIbHOM BHJIE.

[To macmrabam 1 MECTy PactoNIOKCHHSI OHHU ObIBAIOT:

e OO6meropoxackue. [IpyHMMAIOT OTXOIBI KPYIHBIX TOPOJOB,
HACEJIeHHBIX MYHKTOB, CTOKM TMpPENNpUATHH  Tocie  JIOKaJbHOU
npeABapUTEIbHON OYHUCTKH. Otnnuarorcs MaKCHUMaJIbHOM
MPOU3BOIUTENLHOCTBIO U OOJIBIION TIIOMIAIBIO.

e JlokaipHble. YCTaHABIMBAIOTCS HA MPEANPUATHAX, B HEOONBIINX
nocenkax. OOBIYHO BBINONHAIOT IPEJBAPUTENBHYIO OYHCTKY TIepen
cOpPOCOM CTOKOB B OOIIETOPOACKUE CETH.

e CraHuuu OmoornIeckoit OYHCTKH. Komnakrhbie
UHIUBUYaJIbHbIE CUCTEMBI JIIsl YACTHBIX JOMOB.

MeToabl OUUCTKH CTOYHBIX BOJ

[IpuHIMD pabOTBl OYMCTHBIX COOPYXEHHH 3aBHCHT OT METoJa
ouncTkH. CylEecTBYeT HECKOIBKO OCHOBHBIX:

e Mexannueckuil. Ilpumecu ynansfroTcs MEXaHUYECKUM IIyTEM,
BCJIEACTBHE  (QUIABTPAMM W OTCTaMBaHWs.  TBepible  YacTHIbI
YIaBIMBAIOTCS CETKAaMH, II€CKOJIOBKAMH M JPYTUMH IEPBUYHBIMH
(unbTpaMu, a MOBEPXHOCTHBIE — OeH30MAacIOoynoBHTENAMUA. OOBIYHO 3TO
[IEPBUYHBIN 3Tall KOMIUIEKCHON OYUCTKHU.

e Xumvmnuecknuid. CrieragbHBIE PEareHTHl OCAXKAAIOT 3arPSI3HUTEINN,
mpeBpalasi UX B HEPACTBOPUMBIE OCagKU. MeToJ HCHOIb3yeTcs Ui
rIyOOKOW  OYMCTKM HPOMBIIUICHHBIX ~ CTOKOB, JE3MH(EKINH, Kak
MOATOTOBKA Tepei OMOJIOrHYEeCKO OYHUCTKOM.

e ®dusuko-xumuueckuil. I[Ipennonaraer ynaneHue pacTBOPEHHBIX U
TOHKOAMCHEPCHBIX YacTUL[ Pa3HBIMH METOAAMHU: IIyTEM BBEJIEHUS
KOaryJsHTOB JUId 00pa3oBaHUs OCallka, METOJAOM COpOINH, TPOITyCKaHHEM
BO3AyXa M METOJAOM (IIOTAllMH, a TaKXKe IyTeM IeHTPU(YTHPOBaHMSA,
HEWTpan3aluy, HOHHOTO 00OMEHA U IPYTUX METOJIOB.

o buonormueckuii. OCHOBaH Ha TPUHIUIE  €CTECTBEHHOTO
OMOXMMHYECKOTO  CaMOOYMINEHHWS 32  CUET  JKU3HEICSITENbHOCTH
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MHKPOOpraHu3MoB. Takoil  mpolecc Ha3blBaeTCsl  OMOXHMHYCCKUM
OKHCIICHHEM. B HCKYCCTBEHHBIX YCIOBHSAX MJsS 3TOrO HCIOJIB3YHOTCS
CrelHaTbHbIe GHOYUITBTPHI, AAPOTCHKH, METAHTCHKH M APYTHE CUCTEMBI.

Jlyumuii pe3ynbTaT JaeT COBOKYITHOCTb HECKONBKHX MeTon0B. Ilpu
IPAMOTHOM TMPOCKTHPOBAHHH KOMIUICKCHBIX OYHCTHBIX COOPYXKCHHIA,
WHOT/[Aa CTOYHBIC BOJBI, MPOIIEAIINE MPOLECC YAAJICHHs 3arps3HeHHi, Ha
BBIXOJI€ OKA3bIBAIOTCS YHUILE, YEM BOJOEMBI, Ky/la OHHU MOCTYIAOT.

3aueM Hy>KHBI OYNCTHBIE COOPYKCHHS?

CBoeBpeMeHHasl OYHCTKA CTOKOB, B TEPBYIO O4Yepeib, BaXKHA IS
skonoruu. OHa MpPeOTBPAIIAeT HEMOMPAaBUMOE 3arps3HEHHE BOJIOEMOB H
MOYBBI, [PYHTOBBIX BOJI. 3arpsi3HEHHAsI BOJIa HAPYILAET BCIO IKOCUCTEMY Ha
KHJIOMETPBI BOKPYT. DTO CKa3bIBaCTCs Takke Ha Quope, (ayHe, 310pOBbE
HIOﬂeﬁ U JOMAIIHUX KUBOTHBIX.

Hanuuue O4YMCTHBIX COOpPYKEHHUH Ha TPEANpPUATHU [elaeT HX
pabouunii mporiecc Oojice IKOHOMHYHBIM, BEJb HMHOTJA OYHIICHHBIC
CTOYHBIC BOABI UCIIOJIB3YIOTCA ITOBTOPHO IJIsA XO3SIMCTBEHHBIX HYXIO.

TTocTOSSHHO TOSIBISIFOTCS HOBBIE TEXHOJIOTHHU U METOAbI. Hx pa3BUTHC
U BHEJpPEHHE Ha 3aKOHOJATEIbHOM YPOBHE — 3TO HEOOXOIMMBIH Iiar st
COXpaHEHHs 9KOJIOTMH, OKPYXAaIOIIEro MHpa ¥ CaMOro 4YeJOoBeKa.
CoBpeMeHHbIE aBTOMATU3UPOBAHHBIE CHCTEMbI OCHANICHBI aBAPUHHBIMU
MEXaHU3MaMHM, TaK YTO PUCK COpPACHIBAHUSI OMACHBIX MM TOKCHYHBIX
HEOYHUIIEHHBIX OTXO/I0B MMPAKTHYECKH CBOAUTCS K HYIIIO.

Jlutepartypa
1. Tapun B.M., Knénoa U.A., KonecuukoB B.U. Dkonorust mms
TexHnyeckux By30B Cepus "Bricmmee o6pasoBanue". Ilox pen.B.M.
I'apuna. PoctoB-Ha-Jlony: ®ennkc, 2003.
2. Xewnne M. Ouuctka ctounbix Boa / M. Xewnne [u ap.]. — M.: Mup,
2004.
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INPUMEHEHUWE METOJA UCCJIEJOBAHUSA HA YPOKAX
BHOJIOI'NA

HccrnenoBaTenbCkuii TOAX0M K OOYYCHHIO HANPaBICH Ha Pa3BUTHE U
3aKpeIuleHNe y OOyJaromuxcs YMEHHH M HaBBHIKOB HAyYHOTO ITOWCKA,
CaMOCTOSITENIFHOTO pEIICHUS HAay4YHBIX MpPOOJEeM C MPUMEHCHHEM HOBBIX
croco0oB  yueOHO# pmesrenpHOCTH. OpraHuzaiys pasIdIHOTO  poja
HCCIIEIOBAaHUN CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAFOIIUXCS MPOYHBIX
3HaHUH 1O IIKOJbHBIM IIPEAMETaM, Pa3BUTHIO COLMANBLHO 3HAYMMBIX
JMYHOCTHBIX Ka4yeCTB KaK CaMOCTOSTEIbHOCTh, LEJICYCTPEMIICEHHOCTS,
OpPraHU30BaHHOCTh, CTPEMJICHHE K CaMOpeaIn3aliim.

K ypouneiMm ¢opmaM opraHuzanuu yueOHO-UCCIIEIOBATEIbCKON
JIeITEIbHOCTH MOXKHO OTHECTH: YPOK-HCCIIEJOBaHUE, ypOK-JabopaTtopus,
TBOPYECKHH OTUET, YPOK-COBEIIAHHE, YPOK-IKCIIEPTHU3A.

Ypok-uccaeroBaHre MPEeaCTaBIseT COOOH COBMECTHYIO AEATEIEHOCTh
00yJaromuXxcs W YYUTENS, CBA3aHHYIO C PelIcHHeM O0yJaromuMucs (Ipu
MOJICPKKE YUUTEIIS) TBOPUECKOM, MICCIIeIOBATEIbCKOM 3a/1auH.

3HaHUs, TPHOOpPETEHHBIE OOYYAIOIIUMCS CaMOCTOSTEIBHO IIyTeM
MPOJICTAHHBIX NPOO W OIMHUOOK, MPUMEHEHHUS pa3HBIX METOJOB U (HopM
UCCJIEJIOBaHMS, OCTaHYTCSI B €ro MaMsiTH HAJoNro, a LEHHOCTb
MBICJIUTENILHOTO TIPOIecca, KOTOPBIH, K COXAJCHUIO, HEJb3sl OMNHcaTh M
HU3MEPHUTH - TPYIHO NEepeoLeHNTs [3].

Jlist ypoka-uccieioBaHus XapaKTepHbl CIEYIOIINE ITAIbI:

1. AxTyaimzanus 3HaHHIA;

2. TlocranoBka mpoOnemMbl. JIaHHBIM dTam BKIIOYAET CJEIYIOIINE
JICHCTBUA: ONpEACICHUE TEMbl W LEIH HWCCICHOBAHUS, BBIOOP MeETOAA
pelieHuss TPOOJIEMHON CUTYaIlH, COCTaBJICHHE IUTaHA WCCIICIOBAHHUSA,
BBIJIBIYKCHUE M TIPOBEPKA THITOTE3, OTKPBITHE) HOBBIX 3HAHUM;

3. OrneHouHO-peIeKCUBHEIN (00pabOTKa IMONYyYCHHBIX JaHHBIX;
BBIBOJIBI 110 PE3yJIbTaTaM HCCIICIOBAHUS; IIPE3CHTAIUS Pe3yIbTaToB) [2].

Ha 6a3ze MBOY COIII Ne 9 r. Bupck MbI IpoBenn ypoK-HCCIIE0BaHUE
Mo OWOJIOTHH Ha TeMy: «DHEePTOTPAThHI YeIIOBEKay. YPOK ObLI MPOBEIeH B 8
KJlacce ¢ Ienbio (popMUpoBaHHUS YMEHHH MPOBEICHUS HCCIIEI0BATEIbCKOM
paboTel y oOyJarommxcs. Ha ypoke mpucyTcTBOBaIM 26 00y4JarONTUXCs.

Beum mocraBneH mpoOJEMHBI BOMPOC: IOYEMY Y TPEHHUPOBAHHOTO
YelloBeKa SHEPreTHUECKHii OOMEH NPOHCXOAWT Ooyiee SKOHOMHO, YeM Y
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yeJjoBeKa HeTpeHupoBaHHoro? [lepen HavyanoMm NpoBeACHHS HCCIIEIOBAHUS
MBI BCIIOMHWJIM U TIOBTOPHIIM TEOPUIO, OCHOBHBIC TCPMUHBI U TIOHSITHS IO
9TOi mpobiemaTuke (dHEPro3aTparbl, SHEPreTHYeCKUii OoOMeH, oOmmit
oOMmeH). [lns yCTaHOBJIEHUsI CTENEHH TPEHUPOBAHHOCTH OOYYarOIIUXCS
OblIa MCTONB30BaHa (YHKIMOHAIBHAS Mpo0a C 3aJepiKKOH JbIXaHHs 10 U
mocie Harpy3ku [1]. Bo Bpems BBITIOTHEHHUS MPOOBI GUKCHPOBAIIOCH BpEMs
3a[epKKH ABIXaHUS B COCTOSIHUH ITOKOs, TTocie paboTsl (20 mpucenanmii) u
MHHYTHOTO OTHbIXa. Pebsita mpoBenwm pacueTsl mo (GopMmynaM, CpaBHUIA
CBOHM pPE3yJbTAaTHl MO TaOJHMIe W OIpENeNiiId, K KaKoil KaTeropud OHU
OTHOCATCS. Pe3ynbTaThl cienyronme: Cpear MalbYuKOB — 6 00yJIaroIIuxcs
OTHOCSTCSI K KaTeTrOpUU «3I0pOBBIC HETPECHUPOBAHHBIEY, 4 — K KaTEropuu
«3110pOBBIE TPEHUPOBAHHBIC»; CPEAM JEBOYEK: 12 00y4aroumMxcs MOryT
OTHECTH ce0s rpymmne «370poBble HETPEHUPOBaHHbBIE» U 4 o0yuaromuxcs K
KaTeropuu «C OTKJIIOHEHHUSIMHU B COCTOSIHUU 310POBbBY.

O0o0011ast ¥ aHATU3UPYSI PE3YNbTAThl, 00yUYAIOIIHUECS HAIUTH PEIICHUE
npoOieMHOMY Borpocy. OHH clienany ClIeAYONMNA BBIBO: OOIIUHA pacxo
SHEPrMM Yy TPEHUPOBAHHOTO 4YEJIOBEKa OyJIeT HAaMHOIO HIKE, 4YeM Y
HeTpeHHpoBaHHOTO. [lOHIKEHHWE TaKWX 3aTpaT CBSI3aHO C YIIYYIICHHEM
BEHTWISAIMHM  JICTKUX, yMEHBIIEHHEM  KOJMYeCTBA  IOTPEOIIIeMOro
Kuciaopona. HaTpeHHpOBaHHBIM YeMOBEK MOXKET IydIlle pPacciabisaTh U
HaTpATaTh CBOM MEIMIIEBL. J19 HETPEeHHPOBAHHOTO UEJIOBEKA TaKWe
MaHUITYIBIIUAN CBS3aHBI C JIOTONHUTEIBHBIMH 3aTpaTamMu dSHepruu. s
YIYYIICHUS] CBOMX TOKas3areledl HYXKHO TIIATENIbHO paboTaTh HaJ cOOO¥:
BE€CTH aKTHUBHBIN 06pa3 JKU3HU, 3aHUMATBHCS CIIOPTOM.

Takum o0Opa3oMm, BHEIpPEHHE HCCIENIOBATEIbCKOTO IOAXOAAa B
00yUYeHHH CITOCOOCTBYET MOBBINICHUIO MOTHBAIUU YICOHON AEATSIIbHOCTH
oOyuvatormuxcsi. Ha ypoke-uccienoBanuy 00y4aromuecss 0OCBauBalOT ATaIbl
Hay4YHOT'O [IO3HAHWS, y4arcst (bopMyIHpOBaTH u pemars
nccIe0BaTeIbCKUE 3a1a4H.

Jluteparypa

1. Konecor [I.B., buonorus: genopek. 8 k. yueonuk / J[.B. Koxecos,
P.A.Mam, 1.H. Benses. — 3-e uznanue. — M.: [Ipoda, 2016. — 416 c.

2. Pycckux T'.A., benormazosa H.A. OCOOCHHOCTH MONTOTOBKH H
NIPOBEJICHUSl  ypoka-uccienoBanus  (TBopuectBa) // Ilemarormueckoe
uckycctBo. — 2018. - Nel. — C. 68-78.

3. [DnexkTponHbIit pecypc]. - Pexum JlocTyna:
https://nsportal.ru/shkola/khimiya/library/2014/02/02/issledovatelskiy-
podkhod-pri-obuchenii-na-urokakh-khimii, (zaTa o6pamenus: 02.04.2021).
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NPUPOIHBIN KAYYYK

HatypanpHbIii Kaydyk mpencTaBisieT cOOOW MOJIHMEp MPUPOIHOTO
NPOUCXOX/ACHHUSA, B OCHOBAHHM KOTOPOTO  JIKHUT  IIOJMH3OIPEH,
MOTy4aeMbIi U3 HAaTypaJIbHOTO JIATEKCa ITyTEM OCAXKJICHNS KHCIOTAMH.

CrpoeHue HaTypaJlbHOTO Kay4yyKa BRIMJISIANT Tak [1]:

— CHy=™C = CH — (CHy)y C = CH — (CHyp—C = CH —CH, —

CH; CH; CH;

Pactenus, naroomue Kaydyyk B JOCTaTOYHOM KOJIHMYECTBE U BBICOKOTO
KayecTBa:

- Tay-carbI3, KaydyyKk COAEPKUTCA B KOPHSAX B BUJE TSDKEH, KOTOPBIE
o0pa3yloTcsi B pe3yinpTaTe KoaryiasluM CcoKa B MJICYHHKax U
MOCJIETYFOLIIET0 OTMHUPAHUS U IepopMani MIICIHBIX COCYIOB.

- Koxk-carsI3, kay4yk COHEp)KHUTCSI B MIICUHUKAX, PACIOI0KEHHBIX
KOHLIEHTPUYECKMMHU KpyramMH B Kope KopHs. Korga kxopkoBass TkaHb €
MIJIEYHHKAMHU pa3pylIaeTcs, BMECTO HeE HapacTaeT HOBas TKaHb, B HEH
00pa3yoTCst MIICYHUKH, ¥ HAKAIUIMBAETCS KaydyK.

- KpeiM-cars13, B KOpKOBOI TKaHH KOPHSI KOHLEHTPUYECKUMH KPyramMu
PacroyIOKeHBl MJIEYHBIE COCYABI, 3alOJHEHHBIE IKHIKHM JIATEKCOM,
BUJIMMBIE YaCTHUIIBI KOTOPOTO MMEIOT (OpMy Majnouyek, 00pa3oBaBIIUXCS B
pe3yabpTaTe COeMHEHN IEPBUYHBIX MApOOOPa3HBIX III00YII.

- Qukyc KaydyyKOHOCHBIH, Ha JIMCTOBOH IUIACTHHE MPOCTYHAIOT Oeble
TOYKA MIIEYHOTO COKa, B COCTaBE€ COJEPIKUTCS BEIIECTBO M3OIPEH.
MneuHsblil COK HAYMHAET aKTUBHO BBIIENATHCS MIPU NIOpPE3ax U HaJIOMaXx.

- I'eBes bpasunbckas, kayuyyk COAEPIKUTCS B MIEYHOM COKE — JIaTEKCe,
pacnpesielleHHOM B MIIEYHBIX KaHajlaX, KOTOpble 00pa3yloT B CTBOJIE
KOHIIEHTpHYeCKHe KonbLa [3].

IKcnepuMeHTaJNIbHAs YacTh. U3BjIeueHne MJIEHHOr0 coKa u3 pukyca

Henator Hazape3 Ha jucTe (UKyca W cOOMpPAIOT MIIEUHBIH COK B
mpoOupKy,  M00aBISAIOT  OUCTHWILIMpOBaHHYrO Boxy u 0,5 1
KPHUCTAJUTMYECKOTO cynbdara Kampuous. llocime pasMemMBaHUs CMECH H
J00aBIEHUS K HEH 3TaHOJIA HA MOBEPXHOCTH PacTBOpa 00pa3yroTCs XJIOMbs
Kayayka [2].

BeiBoa: B MHCTHSIX (PrKyca COAEPKUTCS MIICUHBII COK KaydyKa.
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HnenTudpuxanus kayuyka

Meton onpeneneHust CoAep:KaHus yrieBOAOPOAOB Kaydyka OCHOBAaH
Ha OKHCJIEHHUH OOKOBBIX METHWJIBHBIX TPYII OPTaHMYECKUX COEIUHEHHH,
conepxamux CcTpykrypbl —CHy—C(CH3)s=CH— 10 yKCycHOW KHCIIOTHI,
KOTOpYIO Jajiee THTPYIOT PacTBOpOM Iuenoud. B nampHeiimem MeTon ObuT
U3MEHEH C IeIbl0 MNPUMEHEHHs MPH AaHaJdu3€ M3AEINH, MOKPBITBIX
Kay4qyKOBBIM JIaKOM. bbutM pa3paboTaHBl YCIOBHS OKHCIEHHS KaydyKa
XpPOMOBOW KHUCJIOTOW, OTHEJIEHUS YKCYCHOM KHCJIOTHI NEPETOHKOW U €€
OMpeNieNeHne TUTPOBAHUEM TOCHE MPOAYBaHHUs BO3AyXa 4epe3 AUCTHILIAT
JUISL YAQIEHUs YTJIEKUCIOTHL. [ TaBHOE MPEeMMyIEeCTBO JaHHOTO criocoda —
BO3MOKHOCTb IIPUMEHEHUS €0 I ONPEAEICHUS HATypaabHOIO KaydyKa B
MIPUCYTCTBUM CHHTeTH4YeckuX. CHEeKTp KaydykKa COCTOMT U3 IOJIOC
MOTJIOIICHHS, OTBEYAIOUIMX KOJIeOAaHHSM B TPYIIaxX YIrJIEBOJOPOIHOTO
CKeJeTa.

HatypanbHblil KaydyK, CIUIaBICHHBIA ¢ TPUXJIOPYKCYCHOM KHCIIOTOH,
JaeT KENTO-KPAaCHYI0 OKpacKy, IEepexoNdIlyl0 IMpH KHUIISYCHUH B
OpPaH)XEBO-KPACHYI0. DTOT KHCJIOTHBIM CIUIaB NPH PAacCTBOPEHHUH B BOJE
oOpasyeT puoneToBo-cephIif ocagok (Tadm. 1).

Tabmuma 1.
Okpacka HaTypaJIbHOTO KayuyKa
BemectBo Oxpacia
TpuXIOpyKCYCHAs KUCIOTA Bona
HarypanbHbrii OpanxeBo-KpacHoe ®duoseToBo-cepblit
Kay4yk OKpaIlliBaHHE 0CasioK

BriBoa: TpuxiopykcycHasi KUCIOTa HPU KUISTYEHUU C HATypaJbHBIM
KayuyKOM JIaeT OpPaHKEeBO-KpacHOE OKpallliBaHHUE.
3akiaiouyeHue
Ponbp xayuykoB B >KM3HM 4€JlIOBEKa OrpoMHAa. MBI HE NpPEACTaBISIEM
COBPEMEHHBIN MUp 0€3 MCIOIh30BAHMS PE3MHOTEXHUYECKUX H3CIUM, TaK
KaK OHH HCIIOJIL3YIOTCS BO BCEX OCHOBHBIX cpepax TMOBCETHEBHOM YKU3HU:
ABTOMOOMIIECTPOCHUH, aBuaLuy, 00yBHOH MPOMBIIIIJIEHHOCTH,
MAaIIUHOCTPOCHUH,  DJIEKTPOTEXHUKE, CTPOUTENICTBE,  IPOU3BOJCTBE
TOBApOB IHUPOKOTO MOTPEOICHUS, METUIIMHE, POU3BOICTBE TOIHMMEPHBIX
MaTepUaoB.
JlurepaTtypa
1. Kaprun, B. A. HagmonekynsapHas cTpykTypa kayaykos / B. A. Kaprus. -
C.: Hayka, 1990. - 216 c.
2. Jlprrms, C. A. Kayuyk B 3N yenoBeka / C. A. JIeiruH, A. B. 3BoHKOBa
// Hayka u obpa3zoBanue: HoBoe Bpems. - 2020. - Ne 5. - C. 1-17.
3. Ilpuponnsiii kayuyk. CTpoeHHEe W CBO¥cTBa [DJEKTpOHHBIA pecypc]. -
Pexum moctyma:  https://www.krugosvet.ru/node/37952, cBoGoausii. - ([arta
obpamenus: 25.08.2018).
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9KOJIOI'UsI KAK HAYKA B CUCTEME BBICHIEI'O
OBPA30BAHUA

HuctmmumHa ~ «OKOIOTHS», W3ydaemas B By3aX, SBIETCH
JICHCTBYIOIINM HHCTPYMEHTOM 9KOJIOTHIECKOTO oOpa3oBaHUs.
Okonornyeckoe o00pa3oBaHWE WMEET [BE BaKHEHIINE OCOOCHHOCTH:
KOMILUIEKCHOCTh W BCEOOITHOCTh, HA YTO yKa3biBaeT DenepaibHBIA 3aKOH
«O06 oxpaHe OKpYKaIOIIeH Cpeabl».

CoBpeMEeHHOE COCTOSIHUE OKpY>KaloIiel IPUPOIHON Cpebl HaXOUTCS
B TPEBOXHOM COCTOSIHUH, BCJICACTBUE ITOro, AUCHUILIMHA «DKOJIOTHS»
3aHUMAacT OOHO u3 BaXKHEHIIINX MECT B CHUCTEMC BBICHICTO
npo¢eCCUOHANBHOTO 00pa3oBaHus JJIsl OOJIBIIMHCTBA HAMpaBJICHUH U
npodeccuii.

Okonorndeckoe 00pa3oBaHME ACTUTCA Ha JBE HEOTHEMJIEMBIE YaCTH:
(opMupOoBaHHE HPABCTBEHHBIX YEJOBEYECKHX KadeCTB U IOIyUYCHHE
OTIpEeNIeNICHHBIX 3HAHWH 9JKOJOTMYECKOH KYJIbTYpBl, HAINpPAaBICHHBIX Ha
OepexHOe OTHOIICHHE K OKPYIKAFOIIEH MPUPOTHON cpejie.

JKOJIOTHS 3aHIUMAET BEAYIIYI0 POJb B (JOPMHUPOBAHUH U yIyUIICHHH
9KOJIOTUYECKOH KYNIBTYPHI, SBIIETCS MHPOBO33PEHUYECKOHN TUCIHTUIMHOM,
KoTopas MpeayCMOTpeHa lNocynapcTBeHHBIM 00pazoBaTeNbHBIM
CTaHIapTOM, BKJIFOYEHHOC JJI o6yquH$[ CTYACHTOB BBICLIICTO
npodeccnonamsHOro 00pa3zoBaHus OONBIIMHCTBA CHEIMAIbHOCTEH. Kpaiine
BO)XHO CaMO CoJiep)KaHHe MPEernoAaBaeMOoi JUCHUILIMHBL, TAIOIIee MOJIHOE
MOHMMaHue 00y4aeMoro Kypca, KOTOpO€ HEMOCPEICTBEHHO 3aBHCHUT OT
CO3/IaHHBIX yCIIOBHH yyeOHOro mpomecca [1].

DKOJIOTHYECKOE MPOCBEIICHNE HEOOXOIMMO PEaIM30BhIBATH Ha BCEX
YPOBHSIX 00pa3oBaHMs, B paMKax OJHOW M3 BEAYLIMX 00pa3oBaTesbHOM
nporpaMmsi [2].

CryneHTamM HeOOXOJMMO TMOJydYaTh 3HAHUS O B3aMMOJCHCTBHHU
NpUpoJsl M 00uiecTBa. BHITh HAyYHO TMOATOTOBICHHBIMH M IPAKTHYECKH
MOZIKOBaHHBIMH B 00JIaCTH SKOJIOTHH.

I1nan JUCHUIUIMHBI KOHCTPYUPYETCA, OKa3biBass BHUMAaHUC HA BAXXHBIC
BOTIPOCHI COBPEMEHHOTO YKOJIOTHYECKOTO COCTOSHUSI.

B cocraB yueOHOI mporpaMMBl BXOAAT CIEAYIOIINE SKOJOTHIECKHE
KOMIIOHCHTBI: KOHIIENIIUS O B3aMMOOTHOIICHUSX MEXIy IKHUBBIMHU
OpraHm3MaMyd C OKpYXKaroUleld TPUPOJHON Cpeloil, Tle HeMmaloe
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KOMIUIEKCHOE BIIMSIHUE OKa3bIBAIOT aHTPOIIOTCHHBIE (DAKTOPBI, HOMYJISIHH,
OMOLIEHO3BI, SKOCUCTEMBI, (PU3NKO-XUMHYECKHE TIPOLIECCHI, TPOTEKAIOIINE B
KHMBBIX OpPTaHM3MaXx, LUKJIBI KPYroBOpOTa BEUIECTB OHOC(Epbl B LEIOM.
Bonpiioe  KoJMUECTBO YacoB MOCBSMIAETCS OOOCTPEHHBIM HpoOiieMaM
OXpaHbl  OKpYXalollled  NpUpONHOM  cpeasl W paluOHAILHOMY
UCTIONIB30BAaHUIO  TIPHPOAOXO3SIMCTBEHHBIX  KoMIiekcoB. CopmeprkaHue
MPOrpaMMbl OCHOBBIBA€TCS Ha Pa3HOOOpa3HBIX METOJAX, Hanboyiee 4acTo
HCIOJIb3YIOTCS: CUCTEMHBIN, HAYYHBINA U UCTOPUYECKUH.

Y4eOHBIE Kypc HauWHaeTcs C pazdopa TeM, IOCBAIICHHBIX
B3aUMOOTHOIICHHUAM MEXIY KHUBBIMHU OpTaHU3MaMH, Janee
paccMaTpuBarOTCS HOMYJSIIMH, OWOT€OIEHO3bI, 3KOCHCTEMBI, COCTaB
Ouocdepsl, a TakKe MPOLECCHl, IPOUCXOAIINE B HEl. 3aBeplIaeTcs Kype
TJIaBHBIMH BOIIpOCaMH, IMOCBAIICHHBIM HaunboJee OCTPBIM 3KOJIOTMYECKUM
npobieMaM: OXpaHEe OKpYy’Karolleil NPUPOTHOH Cpembl, PalMOHAIbHOMY
HCIIOJIB30BAHUIO HpHpOHOXO3HﬁCTBeHHLIX KOMIIJICKCOB H COHHaJ’IbHOﬁ
9KOJIOTUHU.
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HEPCIHHEKTUBHBIE HCTOYHUKU NOJYYEHUSA IMMAITEBBIX
KPACHUTEJEN U3 PACTUTEJBHOI'O ChIPhS

Hatypanbable kpacuTenu sl TEKCTHIIBHBIX BOJIOKOH M3BIIEKAIOT U3
BBICYIIEHHOI'O IIPUPOAHOIO ChIPbs: TPaBbl, KOPbl, KOPHEH, IPEBECUHBI,
IUIOIOB U BBICYIIEHHBIX HACEKOMBIX, BbIBapUBas UX B Boje. MckimoyeHue
COCTaBIIAET TOJBKO CHHUI KPACHUTENb WHAWTO, KOTOPBIM B BOJAE HE
pacTBOpsIETCS.

IInmeBble  KpacuUTenM — 3TO  BEIIECTBA  €CTECTBEHHOTO U
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CHHTETHYECKOTO  IPOMCXOXKAEHHs,  KOTOpble  HCHOJB3YIOT I
MOAKPAIIMBAHUS IHINEBBIX IMPOAYKTOB, OJIIOA, HAINUTKOB C IIEJBIO
YIYYIIUTh UX BHEITHUN B

- CuHHe pacTUTENbHBIE KPACUTENH COJIePKaT aHTOLUAHBI.

- OpamxeBble U JKENTHIE pPACTHTENbHbIE IHIIEBbIE KPacHTENIN
coJieprKaT MUTMEHT — KapOTHH.

- 3enéHBbIC IUINEBBIE KPACHUTEINM PACTUTEIBHOTO IPOUCXOXKICHUS
coliepat MUrMeHT xjopodwmi [1].

PacTeHnss MMEIOT CHelMaNbHBIC KpaCSIIUE BEIIECTBA — MUTMEHTBHI,
KOTOPBIX M3BECTHO OKOJIO 2 THICSIY. B pacTHTENBHBIX KJIETKax dalle BCETO
BCTPEYAIOTCSl  JKEJITO-OPAH)KEBBIC KAPOTHHOWIBI, 3€JCHBIE IHMIMEHTEHI
xnopoduiiel, KenTele (IaBOHBI W (DJIABOHOJBI, KpPAcHbIE M CHHHUE
AHTOIIMAaHBbI.

AHTOLIMAHBI COZIEPKAT TaKHe Kak, JICNIECTKU P03, BACUIIbKH, aHIOTHHBI
TJIA3KA U P APYTUX PACTCHUM, a TAK)KE MHOTHE IUIOJBL: SOJIOKH, BHUIIIHY,
BUHOTpaj, YEpHHKa, roilyOmka u jpyrue. [lo3ToMy BBITSDKKH U3
AHTOIIMAaHOB MOXHO HCIIOJIB30BAaTh JJIsL MOJIYyYCHUA HaTypaJlbHBIX
KpacuTenen [2].

JKcnepUMMEeHTAIbHAS YaCTh

HckyccTBEeHHBIH KpacHTeNlb B COKE, Yae M JI00OM JPYroM HaruTKe,
MOXHO OOHAapyXWTh TaKMM METOJIOM, OCHOBAHHBIM Ha H3MeHeHuu PH
Cpeabl MyTeM A00aBIeHHs JII000T0 METOYHOTO pacTBOpa (aMMHaKa, COMbI
MHUIIEBOH M MEIHOro Kymopoca) B o0beMe, MpeBBINIAONEM 00BEM
HanuTKa. JKMIKOCTH JKenToro InBeTa IOCHe JOOaBJICHHUS INIEIOYHOTO
pacTBopa HEOOX0IMMO MPOKUIATUTE. HaTypanbHbie Kpacsinye BelecTBa
pa3pymiaroTcs, U 1BET HAMHUTKA U3MEHSETCS: JKENThI 00ecIBeUNBaAETCS;
OpaHXEBBId CTAHOBHUTCS Oypo- WJIM TEeMHO-3eJeHbIM. Eciu B HalUTOK
J00aBJIEHBl CHHTETHYECKHE KpPAaCUTEIH, TO OKpacka CHHTETHYECKHX
KpacuTeliel B IIEJOYHOM cpenie He u3meHsietcs [3].

B nmpobupky Hanmute 2 MI coka, 0OaBUTh K HeMY 4 MJI pacTBopa
aMMHyaKa, COJbl NMUIEBOH M MeIHOro Kynopoca. OTMETUTH MU3MEHEHHE
okpacku pacTBopa. COKM JKEJNTOTO M OpAaHXXEBOTO IBETOB IIOCIE
Jno0aBiIeHUss aMMHakKa, COJAbl THIIEBOM M MEIHOro  Kyropoca
nepeMeraTh, a 3aTeM OTMETHTh U3MEHEHHE OKPacKH pacTBOpa.

Hannune MCKyCCTBEHHBIX KpacHTeNel B COKax OTOOpakeHO B TalIl.
1.
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Tabmuua 1.
Hannune MCKYCCTBEHHBIX KPACUTENICH B COKAX

Menubt
Hcxonnas o
Cona i
Hazpanue coka OKpacka AMMmuax
MHIIEBast KyTopo
coKa
c
. Haceinen
«DpyKTOBBII N Cran xax
HBIN [Noxopnu- [Totemn
cam Oynro
CBETIIO- HeBela . el
AnenbcuH o TyCTOH
JKENITHII
Haceien
" IHoremn
«Hexrap HBIN TemHo-
. IToremue ell,
COJIHEUHBIH» TEMHOBAT KOpUYHEB
o N 1 KOPHYH
Abpuxoc Bl BIH o
N eBBIH
JKEITHIN
3akin0ueHne

[MumeBble KpacuTenW MONY4YarOT W3 TPHPOAHBIX HCTOYHHKOB. MX
CBIPEEM CIIY’>KaT B OCHOBHOM JMKOPACTYIIHE U KyJIbTYpPHBIE pacTeHusd, B
HEKOTOPBIX ClIydasaX - HACCKOMBIC. s JOCTOMHCTB MOXXHO OTMECTHUTH
6I/IOHOFI/I'-IeCKy}O AKTUBHOCTb nu MMUIICBYIO LHCHHOCTh HEKOTOPBIX
Kpacurenei, eCTeCTBEHHO, HaTypalbHBIX U 0€3BPEAHBIX, BKYCOBBIX.
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INNIIEBBIE BOJIOKHA 1 X BUOJIO'NYECKOE 3HAYEHUE

[IumeBbie BOJIOKHA — 3TO KOMIIOHEHTHI NHIIH, HE TMepeBapHBacMbIe
MHUIIEBAPUTECITEHBIMU ¢dbepmenTamMu OpraHn3Ma YeIoBeKa, HO
nepepadaTblBacMble  TIOJIE3HON MHKpoduiopoil kumrewnwnka. [Iutanue
YeIoBeKa HEIb3s MPHU3HATH MOJHOLICHHBIM, €CITH OHO He COaJaHCHPOBAHO
0 KOJIMYECTBY U COCTABY ITHIICBHIX BOJIOKOH.

[Iumesbie BoJOKHA (HEyCBaMBacMbIC HeETIEpeBapHBaeMBIC YTIICBOIBI,
KJIeTYaTKa, Oa/UlaCTHBIC BEIIECTBA) - MPEACTABISIOT COOOM BeIIecTBa
pa3NUYHOM  XMMHUYECKOW  THPUPOABI M SIBISIOTCS  IOJMMEPaMu
MOHOCaXapHuJIOB M MX IIPOU3BOHBIX, KOTOPHIC HE PACHICIUISIOTCS B TOHKOM
KHUILKE, a TOABEPraloTcsi OakTepHalbHON (epMEeHTAIlMK B TOJICTOM KHUILKE.
Tak GoJbIIOE KOJMYECTBO KIIETUYATKH COJEPIKUTCS B OBOLIAX, TAKHX Kak
Kalycra, MOPKOBb, OakiaxaHbl, M3 (PYKTOB HamOOJIbIlEe KOJIUYECTBO
KJICTYaTKH COJACPKUTCS B amelbCHHE M XypMe, W3 sroj] - B oOjemuxe u
CMOPOJIVHE.

[IumieBbie BOJOKHA MOCTYIIAIOT B OPTaHU3M YeJIOBEKa C PacTUTEIHHOMN
mumeii. CymecTByeT miecTh OCHOBHBIX THIIOB IMHIIEBBIX BOJIOKOH (pwuc.l).
XuMHUYeCKUH aHaIM3 MOKa3all, 9T0 B OCHOBHOM 3TO monmcaxapuasl. Ho ¢
9TUX MO3MUMHA AeDUHUIMS BOJOKOH OYAET HEJIOCTAaTOYHOM, T.K. B JHETE
NPUCYTCTBYIOT M JpyrHe IMojiMcaxapuibl, Harmpumep Kpaxman. HaumbGounee
TOYHO Ha3blBaTh OOJILIIMHCTBO (PAaKUUi BOJOKOH HEKpaxMaJbHbIMU
MOJIMCaxapuaaMy,  KOTOpbIE  TMOAPA3leNdioT  Ha  LEJIIONIO3y U
HETIeJUTIOJIO3HBIE MOJICaxapuabl. K MOCJIEAHUM OTHOCSITCS
TeMUIIEIUTIONIO3bI, IEKTHH, 3allaCHbIC MOJIMCaxapHibl, TOI00HBIC HHYJINHY U
ryapy, a TakXe pacTHTeNIbHble KamMenu | ciu3u. M, HakoHern,
HELEJUTIONIO3HBIE TTOJIMCaXapHIbl MOKHO pa3/ienTh Ha BOIOPACTBOPUMEBIE U
BOJIOHEPACTBOPHMBIE KOMIIOHEHTHI. JINTHUH He ABJISETCS YIIIEBOAOM M €To
CJIe/TyeT paccMaTpuBaTh KaK OT/IEJIbHOE BOJIOKHO. [1]
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nuuieBbie BOJIOKHa

Kpaxman HeKpaxmasbHbie nonucaxapuabi NUrHUH
uennwonosa HeueJioIo3HbIe nonucaxapuabl
remuuyennionosa NeKTUuHoBLIe Kameau cnnu3n 3anacHble
BellecTsa nonucaxapuasl,
nopoGHble
VHYNIMHY U ryapy

Pucynok 1. OCHOBHBIEC THITHI MUIIEBHIX BOJIOKOH

[MumeBsie BONOKHA WrparOT BaKHYIO OHOJOTHYECKYIO PpOIb IS
OpraHr3Ma, Y9acTBYS BO MHOTHUX OHMOXHMHUYECKUX IpoIieccax, IOATOMY OHU
JOJDKHBI TIOCTYTIaTh B HEOOXOAWMBIX KOJNWYECTBaX. bHoiormdeckas poib
MMUIIEBBIX BOJIOKOH COCTOMT B TOM, YTO OHH IIOMOTAIOT CTHUMYJISIIIAU
JIBUT'aTeJIbHOM (DYHKIMU KETyJAOYHO-KUIIEYHOTO TPaKTa, HOPMAIU3UPYIOT
BJIMSHHE Ha MOTOPHYIO (D)YHKIMIO JKETYEBBIBOISIINX MYTEH, y4acTBYIOT B
BBIBE/ICHMH XOJIECTEPHHA W3 OPraHU3Ma, MOMOTAIOT B YTOJIEHHH To0JIoJa U
CO3MAIOT  OUIYIIEHHE CBITOCTH, CBA3BIBAIOT pa3lW4HblE JHAO- U
9K30TOKCUHBI, TSDKEJIbIE METaUIbl (MEKTHHBl — JJIsI NPO(QHIAKTUKH W
JICYEHUs] OTPABJICHUH, B CXeMax Jie4eHHs AUCOAKTEpHO30B), yYaCTBYIOT B
oIIeP’KaHUM HOPMAITFHOTO OHOIIEHO03a B KEIYJOYHO -KUIIICIHOM TPAKTe.

HeycBamBaemple ~ yrieBOABI  YeJIOBEYECKMM  OpPTaHU3MOM  HE
YTHIU3UPYIOTCS, HO OHH YPE3BBIYAWHO BAKHBI [UIA MHIICBAPCHUS U
COCTaBJIAIOT (BMECTE€ C JHWTHHHOM) TaK Ha3bIBaeMble IUIICBHIC BOJOKHA,
KOTOPBIE CTUMYIHPYIOT MOTOPHYIO (DYHKIHIO KHIIEYHUKA, MPETSITCTBYIOT
BCAaCBIBAaHUIO  XOJIECTEpMHA,  WIPAIOT  IOJIOKUTEIBHYIO  poib B
HOpMAaJIM3aIliM COCTaBa MMKPO(IOPHl KHUIIEYHHKA, B HWHTUOMPOBAHUHU
THUJIOCTHBIX IPOLIECCOB, OKa3bIBAIOT BIMSHHE HA JIMIHIHBIA OOMEH,
HapylmIeHHe KOTOPOro MPHBOIAWT K OXKHUPEHHUIO, aJCOPOUPYIOT >KETUHBIE
KHCJIOTHI, CrocoOCTBYIOT CHIDKEHHIO TOKCHYHBIX BEIIIECTB
KU3HEICSATETPHOCTH MHKPOOPTaHM3MOB W BBIBEJCHHIO W3 OpraHU3Ma
TOKCUYHBIX 3JIEMEHTOB. [2]

TakuM 00pa3oM, YIJIEBOJBI, BKJIIOYAs IIMIIEBBIC BOJOKHA, B
HacTosIlee BpeMs IPHU3HAHBI HEOOXOAMMBIM KOMIIOHEHTOM IHTaHMS,
SIBIISIFOTCS] BA)KHEUITMMH UCTOUHUKAMU SHEPTUH JIJIsl OpraHr3Ma YeloBeKa.
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IKOJOI'MYECKOE COCTOSHUE PEKHA BEJIAA
BJATOBEIIEHCKOI'O PAHOHA PECITYBJIMKH
BAIIKOPTOCTAH IO/1 BO3JAEVCTBUEM AHTPOIIOTEHHOI
HAT'PY3KH

K ocHOBHBIM HCTOYHMKAM 3arpsi3HeHHs peku bemas oTHocATcs
pa3HOOOpa3HbIe CTOYHBIE BOJBI, MOBEPXHOCTHBIM CTOK C 3arps3HEHHBIX
TEpPUTOPHUIL, a TAKXKE CBAJIKH, BOJHBIH TPAHCIIOPT M BO3IYLIHBIE BEIOPOCHI.
IIpu 3TOM 3HAYUTEIBHYIO PONb B 3arpsA3HEHUH BOJBI UIPACT IPUMEHEHHUE B
CEIIbCKOM XO3SHCTBE Pa3IMuHBIX CPEACTB 3aLIUTHl PACTEHUH M yJ00peHUit
— KaK OpraHW4ecKHX, TaK 1 MUHEepaJIbHBIX [1].

Hawnbonee 3Ha4MMBIM HMCTOYHUKOM 3arps3HEHHs BOJbI peku benas
SIBIISIIOTCSI OBITOBBIE CTOYHBIE BOABI C IPOMBIIIJICHHBIX NPEIIPUITHI.

Hamu mnpoBeneHsl HCCIEOBaHMS HAa XUMHYECKHH COCTaB BOJBI
M3y4aeMoro BojJoeMa Bbllle M HiKe cTokoB AQO «bnaropemeHckuii
apMaTypHBIi 3aBoa» (Tabm.1).

Tab6muma 1
Xumuueckuii aHaau3 Bojbl peku benas 3a 2020 rox
Bemre copoca AO | Hmke copoca AO Hopwarispr
. . KadecTBa
ITokasaTenb Ennnuna «Enarosemeacicnn «BHaFOBeme:HCKHH Bost TTK
KauecTBa BOJALl | H3MEpEHHUs apMaTypHBbIi apMaTypHbIi CanllutHy
3aBO» 3aBOMI» -
pH en.pH 8,2 8,3 6,5-8,5
XIIK mr/mm® 20,3 21,5 30
BIIKs MrOy/mm® 1,3 15 4
Xiopua-uon mr/mm® 70,3 74,7 300
CynbhaT-HoH mr/am’ 90 180 100
AMMOHUH-MOH mr/mm® 0,2 0,1 0,5
Hurpur-uon mr/am® 0,04 0,23 0,08
Hurpar-uon Mmr/am® 52 6,1 40
XKerneso obmiee Mr/am® 0,1 0,11 0,1
HedrenpoaykTs mr/am® 0,05 0,05 0,05
Docdar-non Mr/am® 0,2 0,4 0,2
Xpom Mmr/am® 0,01 0,01 0,01

B ocennuii nepuoj cojaepxaHue XUMHUYECKHX 3IEMEHTOB 10 CTOKOB
AO «bnaroBelmeHCKU apMaTypHBI 3aBOJ» HAaXOAATCS B THpeaenax
JIONYCTUMOM KOHLEHTpanuu. Hiske CTOKOB HaOIIONArOTCS W3MEHEHMS,
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TIOBBILIAETCS COZepKaHue MOHOB cyibdara (mpesbiaer [1JK moutu B 2
pasa), pocdara (moBblmeHue B 2 pasa), HUTpUTA (yBeandeHUe B 35 pas).

HutparHble HOHBI 00pa3yloTcs B BOJE, IJIaBHBIM 00pa3oMm, B
pe3ynbTaTte pPasioKeHHs MOYEBHUHBI M OEJKOBBIX COECIMHEHHH, KOTOpPbIE
TIOTIA/IAI0T B HEE CO CTOYHBIMU XO3SHCTBEHHO-OBITOBBIMU. Cylb(haThl 4acTo
BCTpEUYalOTCAd B MPUPOAHBIX Bojax. [lomamaioT oHM B BOAY B pe3yJibTaTe
3arpsi3HEHUS  CO CTOYHBIMM BOAAMM KOMMYHAJIbHOI'O XO34HCTBA H
CeNbCKOXO035HCTBeHHOT0 npon3BoacTBa. CoennHeHUS Gochopa MmoCTymarT
B BOJIOEM IpU OMOJIOTHYECKOW OYUCTKE CTOYHBIX BO [2].

Croku ¢ bnaroBemeHCKOro apMaTypHOTO 3aBOJa 3arps3HSIOT Kak
MO/A3EMHBIE, TaK U MOBEPXHOCTHBIE BOJBl. 3arps3HEHHE MOI3EMHBIX BOJ
MIPOMCXOJUT B pe3ysbTaTe (GUIIbTPALMU U3 XPaHUIHIL (OTCTOWHHUKOB). DTO
BBI3BIBACT CEPHE3HYIO TPEBOTY, T.K. MOJ3EMHBIC BOJABI MHUTAIOT KOJOJIIH,
B0/103a00PBI, COOOIIAIOTCSA C OTKPHITHIMU BOJIOEMaMHU.

OrneneHo kadecTBO BoOAbl peku bemas myrem cpaBHenus ¢ ITJIK
THIPOXUMHUYECKUX IOKa3aTenel KauecTBa BOJbl Bbimie W HUxke 500 M
cbpoca crounslx Boj mpennpustHeM AO «bnaroBenieHCKUi apMaTypHBIN
3aBom». BruBieHo, uyTo HaOmomaercs mpeBbimeHue [IJAK mit Takumx
mokazareneid, kak XIIK. BIIK, cymbhaT-moHb 1 B3BEIICHHBIC BEIIECTBA.
DTO O3HAYaEeT, YTO CTENEHb OYUCTKH CTOYHBIX BOJ IOCJIE a3POTEHKOB U
OMOQUIBTPOB HEYAOBIECTBOpUTENhHa. B  a’poTeHKax HaOIIOMAIOTCS
OypyHBI, YTO TOBOPHUT O HEOOXOIWMOCTH 3aMEHBI CHUCTEMBI a’palliid, TaK
KaK HepaBHOMEpHas 10/1a4a BO3yXa B a9POTCHKH MIPUBOANT K YXYIIICHUIO
Ka4yecTBa OYMCTKM U JIMIIHEMY pacxony Bosnayxa. ComepikaHue XIJIOpHUI-
HOHOB, (ocdar-HOHOB, CYXOro OCTaTka, HUTPAT-MOHOB HE IPEBBIIIACT
HOPMHPOBAHHBIX 3HaYeHUH [3].

I[.]'Iﬂ TOTO, YTOOBI YMEHBIIUTE COMACPIKAHUE noxasaTeneﬁ, TMPEBhIIAOIINX
HHK us3 CTOYHBIX BOJ HCHOJIL3YIOT TUAPOMEXAHUYECKUE IPpOoONUECChI
(mepuonuueckye U HEIPEphIBHbIE), MPOLEKUBAaHNE, OTCTAaUBaHUE (IPAaBUTALIIOHHOE
1 1eHTpoOexHoe), (GUIbTpoBaHHE. BBIOOp MeTonma 3aBHCHUT OT pa3Mepa HYacTHUI]
HpHMeceﬁ, q)HSI/IKO'XPIMI/I‘leCKI/IX CBOICTB U KOHICHTpAaluu B3BCHICHHBIX YaCTHUIL,
pacxona CTOYHBIX BOA U HeO6XOI[PIM0171 CTCIICHU OYUCTKH.
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1. Tommuua A.H. IIpoMbluieHHass 5KOJOTHSI M MOHHUTOPUHI  3arpsi3HEHHS
TIPUPOHON cpenbl: yaeOHuK. - M.: 3narensctBo «OHHKCY, - 2007.
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2. Mareesa A.JO., Bunorpamos I'.Jl., Kypammmua H.I'. D3komnoro-
¢m3nonornueckasl  xapakTepucTHKa pbel0  Mambix  pek  OxxHoro  Vpama
/A.YO.Matseesa, I'.JI.Bunorpanos, H.I'.Kypammmuna/- Bectank OI'Y. - Ne 4, 2015.
— C.240-243.
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9KOJIOI'NYECKHE BEJACTBHUA U 9KOJIOTHYECKHUE
KATACTPO®bI

DKOJIOTHYECKHE KaTacTpo(bl MMEIOT CBOIO CHEIU(PUKY — BO BpEeMs
HUX MOXET HE MOTHOHYTh HHM OJHOTO YEJIOBEKa, HO INPH 3TOM OyneT
HaHECEH OUYCHb 3HAYMTEIBHBIM YPOH OKpyXaromel cpexe. B Hame Bpems
BUHOBHHKOM 3KOJIOTHYECKHUX KaTacTpod SBIAETCS B OCHOBHOM HYEJIOBEK.
PocT mpOMBIIIIIEHHOTO M CENBCKOX03HCTBEHHOTO MPOU3BOICTBA IIPUHOCHUT
HE TOJIbKO MaTepHajbHbIe OJlara, HO U MEIUICHHO yOHMBaeT Hally cpeny
obutanus. [loaTroMy B MOACKON MaMATH HAJONTO 3aleyaTsIeBalOTCs caMble
Gonbliine YKoNIorHIecKue karactpodsl B mupe [1;2].

Okosoruyeckasi KaracTpoda 3akIo4yaeTcss B MacCOBOM CMeHe
MPUPOAHBIX YCJIOBUH, KOTOpble NPHUBOAAT K H3MEHEHHUIO OKpYXKarolei
cpensl U THOENN XHUBBIX OpraHu3MoB. lIpuunHamu O6eICTBHS MOTYT CTaTh
KaK €CTECTBEHHBIE IIPUPOJHBIC TPOLECCH, TaK W JEHCTBUS UeNIOBEKa.
[otepu mocne Takux KaTacTpod 4YacTo OKA3BIBAIOTCS HEBOCHOJIHHUMBIMHU
[3].

OnHOHM U3 KpyMHEHIINX HKOJIOTHUECKUX KaTacTpo( Ha3bIBAIOT YTEUKY
HedrenpoaykToB m3 TaHkepa «lIpecTik». YCTpaHUTh €ro IOJIOMKY, H
OTKa4aTh HEPTENPOJYKThI ObLIIO HEBO3MOXKHO, B OKeaH nomnano cebiie 70
000 xybomerpoB HedTn. Ha moOBepXHOCTH BIOJb OEpPEroBOM JIMHUU
00pa30BaoCh MATHO, JUIMHOW Oojiee THICAYM KHJIOMETPOB, 3TO HAHECIIO
MecTHOI (ayHe n diope konoccaibHbli yuiep0. ist EBpornsl aToT cityuait
CTaJl CaMbIM KaTacTpO(UIECKUM pa3nuBOM He(TH 3a BCIO HCTOPHIO. YIepo
OT HETO OIeHWIU B 4 Muuthapaa eBpo. Haj mukBumaueit ero mociencTBui
tpyaunuck 300 000 BosonTEPOB [3].

Emé kpymHol karacTpodoil MOXHO Ha3BaTh KpYLIEHHE TaHKEpa
«OKcoH Banaes», KOTOpbIii B IOJIOBUHE IIEPBOTO HOUM 24 MapTa Bpe3aics B
bnaiit-pu¢p. B oxean B pesymprare katactpodsr Bbutmiocs 40 000
KyOOMeTpoB He(TH, a JKOJOTH CYHTAIOT, YTO 3HAYUTEIHHO OOJIbIIE.
3arpsizHenuto moasepriuck 2400 kM OeperoBoil JIMHUH, YTO CAETANO 3Ty
aBapHIO OJTHOW M3 CaAMbIX 3HAYUTEIBHBIX 3KOJIOTHIECKUX KaTacTpod B MHUpe
[3].

KpynHeitmme skonorndeckue katacTpodsl 3aTpoHydd U Poccwuto.
Ecnm simoHCKHE 3eMIIETPACCHMS W IyHAMH OXBaTHIBAIOT MAaJOHACEIICHHBIE
paiioHsI cTpaHbl, TO UepHOOBUIBECKAs KaTacTpoda pacpocTpaHUIACh CPENU
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Tpex cTpaH: YKpaunbl, benapycu, Poccun. 1o onHa U3 ABYX KpyHMHEHIIUX
KatacTpod, cBsi3aHHasi ¢ pabOTONH aTOMHBIX JJIEKTPOCTaHUUHA. ['pomaaHbIN
YpOH ToHecna mnpupoda Bced Bocrounoit EBpomnbl. JlecaiTku TOHH
PAJMOAKTUBHBIX YPaHa, IUTyTOHUS, CTPOHIIHS U 1[e3Usl ObLUTH PACIIBUICHBI B
aTMoc(epe M CTalu MEAJICHHO OCeaTh Ha 3€MJTI0, Pa3HOCUMEBIE BETPOM.

CBoOIO JOJI0 B TParn4HOCTH Pa3BOPAYMBAIOUINXCS COOBITHH BOKPYT
YADBC BHeclIO cTpemiicHHE BJacTeld HE MpeaaBaTh IMPOKOW OTJIacKe
MIpoU3oIIeIee, YTOObl Cpeay HAceNleHHsS He Hadajach maHuka. [losromy
MHOTHE TBICSUM JKUTEJIEH TOpPOJOB M JIE€PEBEHb, HE IONABIIMX B
oTuyxnaeMyto 30-KHIOMETPOBYIO 30HY, OCCIIEYHO OCTAIUCh Ha CBOHX
Mmectax [1;2].

B nmocnenyromue roipl  cpeiM  HHMX  HAOJIOJANCS  BCILIECK
OHKOJIOTHYECKUX 3a00JIEBaHUH, MaTepH POXKaIM THICSIYH YPOILEB, U 3TO
HabromaeTcs 10 cux nop. Beero u3-3a pacnpocTpaHeHUs paJuoaKTUBHOIO
3arpsA3HEHUs] MECTHOCTH BJIACTSAM IPUIIIIOCH IBaKyHpoBaTh cBblmie 115 000
YeNIoBeK, NMPOXHUBABIIUX BHYTpU 30-kuiomeTpoBoil 30HbI Bokpyr ADC. B
JINKBUJALMU 3TOM aBapuu U €€ 3aTSKHBIX MOCIEICTBUM MPUHSIIA y4acTUe
6onee 600 000 denoBek, OBUTM TOTpadeHBbI KOJOCCAIBHBIC CPEICTBA.
Tepputopusi, HemocpeacTBeHHO mnpumbikatomas k YADC, no cux mnop
SIBIISIETCSL 3aIIPETHON 30HOM, OCKOJIbKY HENPUTOAHA JUISl IPOKUBAHUSL.

Eme omwH npumep, Korga KartacTpoda TNPOM3ONDIA IO
B3aUMOCBSI3aHHBIM NPUYMHAM MPUPOJHOTO U YEJOBEUECKOI'0 Xapakrepa, —
obmenenue Apansckoro mops B Cpenueir Asuu. OCBOCHHE YEIOBEKOM
ITyCTBIHHBIX TEPPUTOPHH, CBSA3aHHOE C HCIIOJIB30BaHMEM MOPCKHX BOJ, a
TaKKe XapakTep MECTHOCTH MPHUBEIH K 00pa30BaHUIO COJISIHOW IYCTHIHU Ha
MeCTe MOpS 3a KOPOTKHH MIPOMEKYTOK.

Takum  obpa3oM, TOABOAS WTOr, CJeAyeT MpPHU3HATh, YTO
9KOJIOTHYECKHe OeJCTBHS M KaTacTpo(dbl HECYT KOJIOCCAIBHBIH YPOH, Kak
MIPUPOJE, TaK U JIFOJISIM.

Jluteparypa
1. Bnagumupos B.A. Kartactpods! n axonorus. - M.: Hayka, 2010.
2. Jlenncosa I1.B. Taiinsl katactpod. - M.: Punon kiaceunk, 2012.
3. [loranos, A.Jl. Oxomorusi: YueOHUK a7 By30B. - M.: Briciias
mikouna; znanue 2-e, ucrp. u got., 2016.
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POJIb IEKAPCTBEHHBIX PACTEHMM B )KU3HU YEJIOBEKA

Msl xuBEM B MUpe JeKapcTB. Mup pacTeHuil — Benuyaiilee yyno
INPUPOJBI, HAIE LENUTEIbHOE OOTaTcTBO M, HApCTBO KpacoTel. Kakmoe
pacTeHHe TMpeAacTaBisieT co0oil cBoeoOpasHyo (adpuKy, B KOTOpOU
MPOUCXOJUT CHHTE3 CaMbIX Pa3sHOOOPAa3HbIX PEAYalIINX M MOJE3HBIX I
yenoBeka BemecTs [1].

JlekapcTBeHHBIE PacTeHUS] — ATO TPYNIA PACTCHUH, NMPUMEHAEMBIX B
60pb0e ¢ pa3TMYHBIMU 3200JI€BaHUSIMH U B TPOPHUIAKTUUECKHUX LeNsX [2].

Ux pomp B OJKM3HM OUYEHb BaXkHa JUII deJoBeka. MHorue
JIEKapCTBEHHBIE PACTEHUs IPOILIM 4Yepe3 BeKa, YTOObI JapUTh 310pPOBbE
JiecsITKaM ToKoyieHHi. OHM NMPOYHO BOLUIM B COBPEMEHHYIO MEIUIMHY U
MO-TIPEXKHEMY MIPOI0JIKAIOT JIEUUTh OOIBHBIX.

B coBpemeHHOM MuHpe pacTeHHS [JenATcs Ha TpH Kiacca:
odunmansHble, (apMakonelHble W JICKapCTBEHHbIE pPAacTE€HHs HApOIHOM
MeIUIMHBL. VICcronb3yroTcss B CO3MaHMM MEJMKAMEHTOB, IapproMepu,
KOCMETHYECKOH, MHIIEBOH IMPOMBIIUICHHOCTH. B HUX conepikaTcs Takue
JIEWCTBYIOINE BEIUIECTBA, KAK alKaJIOW/ABl, CAllOHWHBI, ropedu, 3QupHbIe
Maciaa, BUTaMHUHBI M T. J, KOTOpble B IPaBWIBHBIX JI03UPOBKAX
OJIaronpusATHO BO3ACUCTBYIOT HAa KHBOW OpraHm3M. Bce 3TH BemecTBa
MOTYT COJepKaThCsl KaK B IUIOJAX, JMCThSX, IIBETKaX TaK M B KOPHAX
pactenwmii [1].

JlexapcTBeHHBIE pacTeHUs] MMEIOT OTPOMHBIN apean oburtanus. OT
BEPXOBBIX OOJIOT, OITyIIEK, ITOJISTH, OEperoB peK, CMEIIaHHBIX W XBOMHBIX
JIECOB JI0 CYXUX IIECYaHBIX TPYHTOB [2].

Ho, Ha nexapcTBeHHbIE PacTEHHs HEW30EXKHO BIMSET MHTCHCHBHOE
AHTPOIIOTEHHOE  BO3JICHCTBHE  (aBTOMOOWJIBHBIE  BBIOPOCHI,  TsDKeJNast
MPOMBIIIEHHOCTb, YepHas ¥ IIBETHAsI METAJUTYPTHS, U T. J1).

3arps3HsONIE BEUIECTBA IONAJAT B MOYBY, BOXLY, aTMocdepy, a
3aTeM uepe3 AMUIAEPMY BO BHYTPEHHUE TKAHU PAaCTEHUH.

IMpouspacrass B HEOJArOMpHUATHBIX JKOJIOTMYECKUX  YCIIOBHMSX,
pacTeHHsl HaKalUIMBAalOT B cebe: MOJMMIMKIMYECKHE, apOoMaTHYECKHe
YTJIEBOJOPO/EL, pas3nu4IHbIe METaJIBL, HHUTPATHI, MECTULIHIBI,
PagOHYKINABL.

UenoBek, ymoTpeOISIONMIMA  TaKWe PpacTeHMs], TIOIyJaroT BCE
HAaKONMBIINECS B HUX BEIIECTBA 110 LieTn MuTaHus (puc. ).
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KaHLeporeH pacteHue yenoBeK

4 & S

Puc. 1. Ilern; nonagaHuvs KaHIIEPOreHa B OpraHu3m 4€JI0BCKa

BcenenctBue 3TOro pacreHHss HAuMHAIOT HPUHOCUTH TOJIBKO BpEN
3JJ0POBBIO YeJIOBEKa, KOTOPBIH «00OpaTHICS» K HEMY 3a HOMOILIBIO.

[peBplnieHe XUMHUYECKHX BEIIECTB B PACTCHUSIX MOJXKET BBI3BATh
cepbe3Hble HapyLIeHHs paboThl Pa3INYHBIX OPTAaHOB U CHCTEM OpPTraHU3Ma,
MOXKET TIPHBECTH K CHIDKCHHIO HHTCIUICKTYaJbHBIX CIIOCOOHOCTEIA,
CTaHOBHUTCS NPHYMHON YpEe3MEPHOIl XPYNKOCTH KOCTEH, MOBPEKICHHIO
NIEYCHH U ITOYEK, KIICTOK MO3ra, HEPBHOH U COCYMCTOW CHCTEM, BBI3BIBAIOT
pak, MpUBOAAT K THOenu opranmsma [3].

Jnst Toro uyToOBI pacTeHHs MPUHOCHIM HaM II0JIb3y, HEOOXOAMMO
OEpeXHO OTHOCUTHCS K NpHUpOJe. 3aayMbIBATBCS O TOM, Kak HallH
JCUCTBHSI MOTYT TIOBJIHUSATH Ha OKPYXAIOUMH MHpP W HE JOIYyCKaTh
HEraTHBHOTO, Pa3pyIIUTEILHOIO BIUSHUS Ha HETO.

Jlureparypa
1. Kysemenko W.H., Konecamkoa H.JI. — VYuebHOe mocobue
«JlexkapcTBeHHbIE U s,10BUTHIE pacTeHus».- M.: UIIL «IIpokpocTs», 2019.
2. XammeBa JI.C. - Kypc nexkuuit mo aucuuiinHe «JlekapcTBEHHBIE

pactenus». - M.: U3n. nom «Maracy, 2018.

3. Yepnsix H.A., baesa 10.1. — «Tspkenble METayUIbI U 3[0pPOBbE YETOBEKA»
- Bectaux PYH/I. Cep. Dkonorust u 6e301mMacHOCTh JKU3HEAEATEIIEHOCTH.
2004, Ne 1.
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OIIPEJEJIEHUE BEJIKOB: BBIJEJIEHUE KASEMHA U3
MOJIOKA, OBHAPY KEHUE ®OCPOPA U NENNTHUAHBIX
CBSI3EH B MOJIEKYJIE KASEMHA

Beakn — 3TO BBICOKOMOJEKYISAPHBIC OpPraHUYECKHE COCIUHCHUS,
COCTOSIIIIE W3 OCTaTKOB AaMWHOKHCIOT, CBSI3aHHBIX MEXIy Co00it
METAIHBIMA CBSA3SIMHU.

Ka3zeun (anrn. Casein, sat. Caseus) — 3TO CIIOXKHBIH O€IOK, IiIaBHAast
COCTAaBIISIIOIIAST KOPOBBETO MOJIOKA U COJEPXKUTCS B HEM B BHUJAE COJieH
Kanmplusl (kazewHAT Kanblus). OH SBJSIETCS OCHOBOM JUIsl TMOJyYEHUs
TBOpOTa U ChIpa. B mepeBojie ¢ TaTHHCKOI 0 Ka3enH 03HavyaeT «chIp [3].

Kaszemn o0pa3yeTcs U3 TIPEANICCTBCHHHKA Ka3eHMHOTEHA MyTEM
CTBOPaXMBAHUS MOJIOKA MPHU TOMOIIH MOJIOUHOKHUCIIBIX OaKTEPHiA.

JKcIepUMEHTAJTbHAS YacTh padoThl

B w™momoke xkazemn cocraBiuser 80% oT oOmero conepkaHus
MoJouHoro Oenka. CIBOpOTOUHEIH Oenok coctasisier 20% [2].

[umeBoil ka3eWH MONy4YeH ACWCTBHEM Ha MOJIOKO CBEPTHIBAIOIIUM
ero (epmeHTOM (CHIUYXHBIN (pepMeHT, nencuH). O0e3KUpEeHHOE MOJIOKO C
MacTepU30BaIOCh, 3aTeM OBUIO oxuaxaeHo g0 35°C, mocime dero
nobapnsieTcss conb Kanblusa (U3 pacueta 2+3 T cyxod comu Ha 10 kr
MOJIOKa) TIPOUCXOJAUT CBepThIBaHUE. [loTydeHHBIN CTycTOK ObLT HArpeT 10
57+-60°C wu BeIMemaH B TeuyeHHe 1525 MHH [0 MaKCHMaJIbHOIO
00€3BOKHUBaHUSI.

ITocie 3TOrO Ka3eMHOBOW Macce HEOOXOJMMO OCECTh Ha IHO, 3aTeM
BCS CHIBOPOTKA CIIEKWBAETCS, & Macca, NMPOMBITAs TPIKIBI BOJOH, MpH
MMOCTOSTHHOM TTOMEIIUBAHUN OTIEISETCS.

JIist IPOMBIBKH Ka3eWHA HMCIIOIh30BAIACH YUCTAsl BOJIa B KOJIMIECTBE
20=25% ot oObema nepepabaTbiBAEMOT0 MOJIOKA, Macca BBIICPKUBACTCS
MIPU MOCTOSIHHOM MOMEUIMBaHUK Kax bl pa3 10+15 mun. Bona ynansercs,
a Maccy mpeccyrT 2+39 Uil 0CBOOOXKICHUS MEXaHWMUYCCKH 3aXBaueHHOU
BojbL. [IpeccoBaHHBIN Ka3ewH OBLT pa3apoOIcH Ha MEXaHUIECKOH TepKe 10
3+5 MM 1 BbICYIIIEH ITpU Temieparype 56=60°C [1].

BoeBon: Ilpu 100aBICHMU KHUCIOTHI B MOJIOKE IPOUCXOJIUT
CBEpTHIBaHKE Ka3eHHa - BBINIAJICHUE €r0 B OCAIOK.

ObHapyacenue gocpopa u nenmuouvix céssell 8 MoaeKyne Kkazeunda. B
XUMHUYECKHM cTakaH eMKOCTbio S50 MJI MOMemarT S5 M MOJOKa U
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JN00aBiAl0T 7 MJ JUCTHJUIMPOBAaHHOM Bonbl. CMech IepeMElIMBAIOT U
no6asmstor 10+15 xanens 1% pacteopa HCL. Yepes 3+5 muH. obpasyercs
PBIXJIBLA OCAJOK.

Jdns  ynaneHuss  KUCIOTBL B crakaH  joOaemsror 10 mo
JUCTUITIMPOBAHHONW BOJIBI, TMEPEMELINBAIOT U OCTaBISIOT CTOATh 5 MMH.
KHIKoCTh OCTOPOXKHO NEKAaHTUPYIOT (CIMBAIOT C Ocajka) U (HIBTPYIOT
cMech yepe3 OyMaXKHBIH QIIIBTP.

Hus  ompenenernns ¢ochopa B COCTaBe Ka3zeWMHA IIOCIICTHUN
MOJBEPTalOT IMIEJIOYHOMY THAPONN3Y M ONPENENAI0T HEOPraHWIECKUI
¢docop ¢ momombio MomubaeHOBOro peaktmBa. Ocamok ¢ QUIbTpa
MIEPEHOCAT B CTaKaH eMKOCTHI0 50 M U1 06aBIrOT B Hero 6 M 10%-Horo
pactBopa NaOH. CopepxuMmoe cTakaHa HarpeBaroT Ha BOIsSHOW OaHe B
Te4yeHue 1 4, JaroT OCTBHITh A0 KOMHAaTHOM TeMIIepaTypsl U HEHTPalIu3yIoT
conepxmnmoe nodasienneM 20+30 kamens KoHIeHTpupoBaHHOi HNO3 no
cinabokucIon peakiuu o Jakmycy (10 ~ pH 6) [4].

K 5 xammsaMm rugponmzata B mpoOupke eMKOCThI0 5+ 10 M mobaBisroT
0,5 mi 10%-noro pactBopa NaOH u 2 xamnmu 1%-Horo pactBopa CuSOas.
HabGmonaercst nosiBieHne (pHOJIIETOBOrO OKpAIIUBAHUSI.

3arem k 10 KamisiM MOJHOACHOBOTO PEAKTHBA B MPOOHPKE EMKOCTHIO
5+10 M 100aBiAIOT 5 Karenb TMAPOIN3aTa M CMECh Ha HECKOJIBKO MHUHYT
MIOMEIIAI0T B KHUILIIYyI0 BoJsAHyIo Oanio. Ilpum oxmakaeHuum pacTBopa
BBINA/1aeT JKEITHIA 0CaIoK KOMIUIEKCHOTO COEIMHEHUS
(NHa4)3Ha[P(M0207)6], ciienoBarenbHo, B MOJIEKYJIE Ka3eUHA MPUCYTCTBYET
docdop.

3akn0ueHne

Kazeun — BaxHbpli numeBoil npoaykT. XOpOLUM HCTOYHUKOM
Ka3eMHa CIy’XaT MOJOKO U chlp. Vcmomb3yeTcss Ka3eWH M B HEKOTOPBIX
J00aBKax K palyoHy, NpeJHAa3HAUYEHHBIX JUIsi OOOTalleHHs IOCIEeIHEro
OenKoM.
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MNPUMEHEHMUME MMOJIOBBIX ®EPOMOHOB JJI5s1 BOPbBBBI C
BPEJUTEJAMUA

@DepoMOHBI - 3TO BEIIECTBA, BBIACISIEMBIE OIHOM OCOOBIO BHIA M
BEI3BIBAIOMINE CIICIU(PUUSCKYI0 PEaKIUI0 Y BTOPOH OCOOHM TOTO K€ BHIA.
®DepoMOHHEIC JIOBYIIKH MOTYT OBITH HCIIOJB30BAHEI KaK JJIsi OOHAPYKEHUSI
NPUCYTCTBHSI BpEIUTENICH, TaK M JUIs OLIEHKH IUIOTHOCTH HOMYJISIHH, TaKk
YTO TPaJUIIMOHHAsI TaKTUKa OOPHOBI MOXKET MPUMEHSATHCS TOJBKO MO Mepe
HEOOXOJMMOCTH M TOYHO IO BPEMEHH Uil JOCTHXKEHUS MaKCHMaJbHOM
3G GEKTUBHOCTH.

IIpeumymiectBa  (EpPOMOHHBIX  MpEmapaTtoB it OOpbBOBI €
BPEIUTEISIMH  3aKIFOYAOTCS B CJICOYIOMEM:  BO-TIEPBBIX,  3TO
cnenu(UIHOCTh, TaK Kak (DEepOMOH AEUCTBYET TOJNBKO HA OIpPEIeIICHHBIH
BUJ BpEIOUTENs, a 3HAYUT, TaKOH mpemapaT Oe3BpelcH s HEIeIeBOM
(hayHBI; BO-BTOPBIX, B IPHPOTHOM HPOUCXOKICHIH ICHCTBYIONINX BEIIECCTB
U VX MaJIbIX KOJIMYECTBaX, HEOOXOIUMBIX [T MPUMEHECHHUS (OT IECSATKA MKT
JI0 1-2 MT Ha JIOBYIIIKY), YTO JIEIaeT 3TOT Croco0 OOPhOBI OE3BPETHBIM IS
OKpY’KaloIIel Cpeiabl; B-TPEThUX, U3-3a MaJbIX KOIUYECTB (DEPOMOHOB IS
MPUMEHEHHSI BO3MOXXEH CHHTE3 BEINEeCTB Ha Ja0OpaTOPHBIX YCTAHOBKAX,
YTO TAKXKE YMEHBINAET HArpy3Ky Ha OKpPYKAIOIIyIo cpeay. B cBs3u ¢ aTum
yueHbIe H3y4aroT CTPYKTYPHO-()yHKIIMOHAIILHOE paznuune
(hepOMOHCBA3BIBAIONNX OETKOB, KOTOpBIE SBJSIIOTCA CBOEOOpa3HBIMHU
«3aMKaMH» U «KJIIOYEBBIX» (DEPOMOHOB, YTO TIIO3BOJIUT CO3/aTh
METOJIMKY NPUMEHEHHS! (PEPOMOHOB C LIEJBI0 KOHTPOJIS HaJl YACICHHOCTHIO
HOMYJISLIUH.

Cxema ucnob30BaHUs (PEPOMOHOB U CBSI3aHHBIX C HUMH COEJMHEHUH
- 3TO HapyLIeHUE CBS3H (PEPOMOHOB Uepe3 aTMOC(EpPHOE ITPOHNKHOBEHHE C
CHHTETHYECKUMHU paspyummrensvy. [loBenendyeckue MouduKanmy,
BOBJICUCHHbBIE B HAPYIICHUE KOMMYHHUKAIMU, MOTYT BKJIIOYATh MPUBbIKAHUE
K HOPMAaJbHOW TIIOCIIEZOBAaTEILHOCTH peakiuu (M3MEHEHHWe Iopora
(epoMoHHON peakumu) © "myTaHWIy" (HECHOCOOHOCTH OpraHM3Ma
BOCIIPHHAMAaTh M OPUCHTHPOBATHCS HA ECTECTBEHHO HCITyCKaeMYIO
MPUMAaHKY).

JOoCTYymHBIMH /JIS1 WCIIONB30BAaHUS B 3allUTE PAcTEHHH (EepOMOHBI
CTaIM TIOCIE HACHTH(UKAIMU CTPYKTYPbl MX OCHOBHBIX KOMIIOHEHOB.
Ilepoit B 1958 1. Obula wmMaeHTH(UIMPOBaHA CTPyKTypa (epoMoHa
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TyToBOro Imenkompsaga. K HacTosIneMy BpeMEHM H3BECTHa CTpPYKTypa
(epOMOHOB MHOTMX BHIOB YEIIYEKPHUIBIX (JIMCTOBEPTOK, BOJIHIHOK,
KOKOHONPSIZIOB U JIp.), HEKOTOPBIX  JKECTKOKPBUIBIX  (KOpPOEIOB,
JOJITOHOCUKOB UM  JIp.), TEpEeNoHYaTOKpbUIBIX H Jp. DepoMoHHas
KOMMYyHHUKaIus, 1o gaHHeIM A.B. CkupksBu4ioca, BBISBICHA Y
npeacraButTenei 12 oTpsaoB HACEKOMBIX.

[Ipumenenne (epoMOHOB UII MOHHTOPHHIA PACIPOCTPAHCHUS H
IUIOTHOCTH BpeguTesei ropazmo Oomnee 3¢pdexkTnBHO, 4eM TpaauIOHHBIE
MEeTOAbI Haa3opa. i 3TOro IOCTaTO4YHO pa3BelIMBaHUE 1-2 JOByLIEK Ha
HECKOJIBKMX JecATKax (a MHOTAAa W COTEH) Ta, 4To JesaeT (pepoMOHbI
IPOCTO HE3aMEHUMBIMM IIPH OpraHU3allid HaJg30pa 33 OMACHBIMU
BpeIUTENIMHI Ha OTPOMHOM TEPPUTOPUH POCCHUMCKUX JIECOB.

Msl IUIaHHpYyeM MpPOAOJDKUTH paboTy MO JaHHOH TeMaTuKe U
UCHBITAaTh TMPOU3BOJMMBIC J1a0OpaTOpHeil OUOPEryNIsITOPOB HACEKOMBIX
Ydumckoro Uucrturyra xumuu YOUL[ PAH depomoHHbIe NOBYIIKH AJIs
3aIIUTHI JIecoB Ha TeppuTopuu PB u onleHuTh X 3 PEKTUBHOCTS.

JluTeparypa

1. AwmupxanoB, Jlamup BunbmanoBwd. buonormyeckas aKTHBHOCTB
JMCHapIIiopa M TEepCIEeKTUBBl €ro HCIIOJIb30BaHMS B 3alUTe Jieca OT
HETMapHOTO IIeNKONpsaa: quccepranus ... K. 0. H. 03.00.09. - Mocksa, 1983.

2. xxexobcon M. IlomoBeie depoMoHBI HaceKOoMBIX: [lep. ¢ aHTm. -
M.: Mup, 1976.

3. Jlebenesa K.B., Mumnsitno B.A., IlatHoBa }0.B. ®depomonsr
HacekoMbIX. - M.: Hayka, 1984.

4. Cxupkssuuioc A.B. @epoMoHHas KOMMYHHUKAIHsI HACEKOMBIX. -
Bunsnioc: Moxkciac, 1986.

5. CrpaBOYHHK IO 3allIKTE Jieca OT Bpeautenedl u Oonesunei / M.B.
Tponur, H.M. BenpepuuxoB, P.A. Kpanmrays u gap. - M.: Jlecnas
MIPOMBIILJIEHHOCTH, 1980.

6. Teimenko B.I1. OcHoBBI ¢u3nonorun HacekoMbIx: B 2-x 4. - JI.:
Hayxka, 1977.
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TF'EO3KOJIOI'NMYECKHUE ITPOBJIEMBI 'OPOJ0OB HA ITPUMEPE
I'. BIATOBEIIEHCK PECITYBJINKHU BAIIKOPTOCTAH

I'eoskonornueckas npobiaemMa — 3TO U3MEHEHHE TPUPOTHONW Cpeipl B
pe3yibTaTe aHTPOIOTEHHBIX BO3ACUCTBHUHA, BeAyllee K HAPYIICHUIO
CTPYKTYpPHI B (QYHKIIMOHHPOBAHUS TPUPOIHBIX CUCTEM U UX KOMIIOHCHTOB
U TIPUBOZSIIEE K HETATHBHBIM COIMANBGHBIM, SKOHOMHUYECKAM H HWHBIM
MOCIIEICTBHSAM; M3MCEHCHHI KU3HEOOECIICUNBAIOIINX pecypcoB
reocepHbIX 000JOYCK MOJ BIMSIHAEM MPUPOIHBIX M AHTPOMOTCHHBIX
(akTopoB. OXpaHa OKpYKalolllei cpelbl ¥ palMOHAIBLHOE HCIOJIb30BaHUE
NPUPOJHBIX PECYPCOB — OAHA M3 BaXKHEHIIUX HPOOJIeM, CTOSIIHMX Iepen
YeJIOBEYECTBOM.

Okonoruyeckas CHUTyaluss B T. DbBlaroBemeHCK OJHa M3 CaMbIX
cloxHeIXx B Pecnybmmkxe  bamkoprocran. IIpoBeneHHBIE — 3aMepbl
corpynHukamu AO «I1OJIMD®» nokas3plBalOT yBEJIMYEHHE HOPMATHBOB
IIJK BO3myxa MO MHOTUM BpPEIHBIM KOMIIOHCHTaM, TAKUM Kak: JHOKCHUI
a3oTa, OCH3WH, IUMETWIOEH30J, OSTHIOCH30J, IUTHIPOCYIb(H],
Oens(a)mupen. Hambonee cymecTBeHHBIM yBETHUYSHHEM YIEIEHOTO Beca
WCCIIeTIOBAaHUM aTMOC(EpPHOTO BO3ayxa, ¢ npesbimenneM ITJIK orMeueHo
mo okcumam aszora ¢ 0,04 mo 1,4 %. B armochepy BO3myxa
Bnarosemnienckoro paiioHa exeroaHo BbIOpackiBaeTcsi okoio 30 ThIC. TOHH
3arps3HSIONIMX BEIIECTB. YBEJIMYEHHE BBIOPOCOB OTMEYAETCS MO TaKUM
BEIlleCTBAM KaK yriiepoja OKCHJ, caxa, OeH3uH, deHoun, (opmanbiaerun,
aMMuak, 0eH3071, OyTHIIaIeTar.

brnaroBemenckoit mmomankorn Cubypa TmpUHATA IKOJOTHYECKAS
MOJIMTHKA, B COOTBETCTBHU C KOTOPOH PYKOBOJICTBO CYHTACT HKOJIOTHUEKYIO
0e301macHOCTh, OXpaHy 3/I0pOBbs UEJIOBEKA M OKPYXKAIOIMIEH Ccpeabl
HEOTHEMJIEMBIM JJIEMEHTOM CBOCH IEATEIBPHOCTH W OJHUM H3 CBOHX
CTPATETUYCCKUX IPHOPUTETOB. [IOMHUMO TEpPEABMKHON 3KOIOTHICCKOMN
nabopaTopuu, Tak K€ HE TMOKIafas pPYK TPYIATCS CICIHUANKCTHI B
LEHTPAIBHON 3aBOACKON JTa00OpaTOpHH, W3ydass HOPMATHBEI U ITOKAa3aTeIU
KadyecTBa aTMOC(EpHOro BO3/yXa, U OUYUCTKU MPOU3BOACTBEHHBIX CTOYHBIX
BOJI.

Jis KapIWHAIBHOTO YIyYIIEHHS SKOJOTHYECKOW OOCTaHOBKH, KakK B
robamsHOM MacmiTabe, Tak U B OTAEILHO B3STOW CTpaHe, HEOOXOIUMO
OCYILIECTBIISITH MEPHI CICAYIOIIET0 XapaKTepa:
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IIpaBoBoro. OHHM BKIIOYaOT B ce0s CO3JaHUE 3aKOHOB 00 OXpaHe
OKpyxatouieil cpenpl. HemanoBaxkHoe 3HaUeHHE UMEIOT U MEXKIYHAPOIHbIC
COTJIALICHUS.

OKOHOMHYECKOTO.  JIMKBUAAIMs  TMOCJHECACTBUH  TEXHOTCHHOIO
BO3JICUCTBUS Ha IPUPOAY TPeOYET Cephe3HBIX ()MHAHCOBBIX BIMBAHUI.

Texnonmormyeckoro. B 23T0if obmactm ecth, THEe Ppa3OUTHUCH
n300peTaTeNsiM 1 PaoOHAIN3aTOPaM.

Opraan3anioHHBIE. OHE  3aKmoYyarTcs B PaBHOMEPHOM
pacupeleneHud TpaHCIopTa MO IOTOKaM s HENONYUIEHUS €ro
JUTATEIIFHOTO CKOIUICHUS B OJHOM MECTE.

ApxutekrypHbie. llenecooOpasHO o03eneHATh OONBIINE W Maible
HaceJeHHbIE MYHKTHI, JEIUTh HMX TEPPUTOPUIO HA 30HBl C TMOMOIIBIO
HaCaXJICHUM.

Jlenasi BBIBOJIBI, MOJKHO CKa3aTh, 4TO B . biarosemieHck Pecryomuku
BamkopTocTaH BBISBISETCS CIIOKHAsE TEOIKOJIOTMYEKAash CHUTyalus, HO
npegnpustue  AO  «[IOJIMD®» oueHb CepbE3HO OTHOCHTCS K
SKOJIOTHYECKON CUTyalluM Ha TEPPUTOPUU TOpoJa M  CTaparTcs
00e30macuTh HaCceIEHHE OT IMaryOHOTO BO3ICHCTBUS CBOETO MPEANPHUITHUS.
JKkonorudeckass CiIy)k0a KOMIIAHHHM PETYISIPHO TPOBOAHMT  3aMepbI
MpeleabHO  JOMYCTUMBIX  KOHLEHTpAalMUil  3arps3HSIONIMX  BEIIECTB,
BEISBIIICT IPHYUHBI 3arPsI3HECHUST aTMOC(EPHI.

Jlutepartypa
1. I'puropwseBa, M.IO. TI'eoskosorus: YuebHoe mocodue / W.1O.
I'puropsesa. - M.: Undpa-M, 2016.
2. Komaposa, H.I'. T'eoskomorust u mupupomonosnb3oanue / H.T.
Komapoga. - M.: Academia, 2018.
3. Koponosckuii, H.B. T'eoskororus: Yuebnoe mocodue / H.B.
Koponosckuii. - M.: Akagemus, 2018.
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KUBUTEJIBHBIE UHCTOYHUKHU

PomHUKN — 3TO ecTeCTBEHHBIC, YHHKAIbHBIE MCTOYHUKHU ITOA3EMHBIX
BOJI, KOTOpPBIC UTPAIOT OONBIIYIO POJIb B MUTAHUHU IPYTUX IMOBEPXHOCTHBIX
BOJIOEMOB, TOJACPKUBAHIHM BONHOTO OanaHca, a TakkKe B COXpPaHCHUHU
Onm3iexamux ouomenosos [1, €.7].

Bupckast 3eMist HeBeposSITHO Oorata pOJHHKAMHU. POIHUKH SBISIOTCS
JIOCTaTOYHO HAJIeKHBIM HCTOYHHKOM BOJOCHAOXKEHMSI JUIS MHOXKECTBA
HaceJICeHHBIX  IyHKTOB, Y4acTByloT B  (QopmupoBanuun  penbeda,
YBEIMUYMBAIOT  PEKPEALIMOHHYK  LIEHHOCTh  Ied3axa.  buaromaps
MIPOHULIAEMOCTH M BBICOKOW €MKOCTH BOJOHOCHBIX MOPOJ, 3arps3HSIOIINe
BEIIeCTBA MOTYT IIEPCHOCUTHCS HA 3HAYUTEIbHBIE DPACCTOSHUSI U
HaKaljuBaThCS B OMNACHBIX KojuuecTBax [3, C.24]. Tak Ha3pIBaeMas
CaMOOYMIIAIONIASACA CHOCOOHOCTh MOJ3E€MHBIX BOJI IO OTHOUICHHIO K
OOJNBIIMHCTBY 3arps3HUTENCH HeBenuka. HeKoTopble pOJHUKH COXPaHUIN
CBOW TIepPBO3JIAaHHBIN BU, HO YHCTHIX POAHUKOB CTAHOBUTCS BCE MCHBIIC U
MeHbuie [2, C.3]. BOABIIMHCTBO M3 HHUX MOJBEPKEHBI AHTPOIOTEHHOMY
BO3ACUCTBHIO. [lOATOMY BaXHO H3y4YCHHE, MOHHTOPHHT M paboTa Io
COXpPaHEHMIO POJAHUKOB I.BUpcKa U ero OKpecTHOCTEH.

T'opox Bupck pacnonoskeH Ha BBICOKOM ITpaBoM Oepery peku benoii B
98 kM or ropoma Y¢bl. EnunctBeHHblit B PecnyOnuke bamrkoprocran
TOpO/l, COXPaHUBIIHNKA CBOW CTapblil 001IuK. ['opos ciaBuTcs IOI0HIMH, YTO,
[0 MHEHHIO ONBITHBIX CaJOBOJOB OOYCIIOBIIEHO BBICOKHM YPOBHEM
3ajeraHusl TPYHTOBBIX BOJ M HMX OCOOEHHBIM cocTaBoM. Kpome Toro,
poaHuKN Bucpka MONB3yroTCst OOJIBIINM CIIPOCOM y MECTHOTO HAaceJeHUS
KaK MCTOYHHKHU IIUTHEBOH 1 11e7IeOHOI BO/BI. B CBSI3M ¢ ATUM aKTyalbHOCTD
U3y4EeHHsI COCTaBa MPUPOIHBIX UCTOYHUKOB BO3pPACTaET.

I'opon Bupck B cBoeM pa3BUTHH CTPEMHTENILHO HaOWpaeT 00OPOTHI B
chepe Typusma. ['pynmoll HMHHIMATUBHBIX CTYJEHTOB  (aKyJIbTeTa
O6uonornn m xumuu bupckoro ¢wimana baml'V pa3zpaboTaH IpoexT 1o
MOHUTOPHHTY, OYHUCTKE H OOYCTPOMCTBY TpeX YHHUKAJIBHBIX DPOJHHUKOB
okpecTHOCTeW T.bupcka ©Ha mpaBom Oepery p.bemnoii: Dxoioro-
MPOCBETUTENBCKUM UHTEPAKTUB «Poannku bupckay.

OcHOBHasl TIeJIb TMPOEKTa - OJaroycTpoWcTBO W BOCCTAHOBIICHHE
COIMAJILHO 3HAYUMBIX 00BEKTOB bHUpckoro paiiona — poaHUKOB MoHaIImi
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ko4, Tpu Opatua, CosstHBIH KiTrod.

BrimenepeyncieHHble  UCTOYHUKH — MCIOJNB3YHOTCS  MECTHBIMHU
JKUTENIMU B LIEsIX BojgonoTpebieHus. Ha cerogHsmHuii 1eHb COCTOSHUE
TEPPUTOPUU POTHHKOB - HE OJaroycTpoeHa, BOIBI MOJBEPrarOTCs
AHTPOTNIOTEHHOMY 3arpsi3HEHHUI0. Y TOCeTUTeNled HEeNOCTaTO4YHa KyJIbTypa
TpaMOTHOTO M OepeXHOTo OTHOIICHHS K POJHUKAM — KaK K HPHUPOJHBIM
WCTOYHHUKAM ITUTHEBOU U 1eI€OHOM BOIBI.

Muccuss - B COXpaHEHUMM POJHUKOB, KaK MCTOYHHMKOB YHCTOM
NIUTHEBOI BOJABI, YAOBJIETBOPEHHE HYXKJ MECTHOI'O HACEJIEHUs, OUYMCTKa
TIPUPOIHBIX UCTOYHUKOB BOJIBI, CO3/IaHME YAOOHOTO JOCTYIA K POJHUKAM U
KOMGOPTHOH 30HBI OTHOBIXa [UISL OJKUTENCH, BOCIHTAaHWE AKTUBHOU
IPaXIAHCKOW IO3MWIMU, JHOOBA M OCPEIKHOr0 OTHOIICHHS K TMPHPOJIE
POIHOTO Kpasi, HOPMHUPOBAHUE FKOJIOTHUCCKOTO MPOCBEIICHHS HACCICHHUS.

OcHOBHBIE 3a7]aud MPOEKTa: VYIYUIIUTh JKOJOTHYECKOE COCTOSHHUE
POJIHUKOB; TpPUBJICUEHUE HAceleHHE K OXpaHe OKpYyKawlleh cpenbl
COXPaHEHHIO HAllMOHAJBHBIX TPAJUIIMIA, O3€JCHeHHWE W OJIarOyCTPOICTBO
TEPPUTOPUN POJHUKOB. B mporpamMme mpoekrta: MpoBeIeHUE XUMUYECKOTO
aHaiM3a BOABI SKCKYPCHH C OOYYAOIIUM JICKTOPHEM H MPAKTUKYMOM,
MacTep-KJlaccaMu Ha «IKOJOTHIECKO Tporiey; cyOOOTHUK-aKkus «ucTeie
Oeperay; KOHKYPCHOE MEPOIPHUATHE, IPUBJICUCHUE HACEJCHHUS K OXpaHe
OKpYyXaroulel cpeapl M COXPAaHEHUIO  HAalMOHAJbHBIX  TpaJuLUi;
03eJICHeHHE U 0JIAT0YCTPOICTBO TEPPUTOPUHU POTHUKOB.

OxumaeMble pe3yNbTaThl MPOEKTa - TPOBEJCHHE EKETOIHBIX
CyOOOTHHMKOB, CO3JaHHE DKOJOTHYECKOW TPOIbl, OHOMOHHUTOPHHI Ha
TEPPUTOPUN POJHUKOB U TIOBBIIIEHUE YKOJIOTHUYECKON TPAMOTHOCTH CPEIH
MECTHOT'O HaceJIeHHUS.

Jluteparypa

1. PexomeHpanuu 1o W3y4EHHUIO, OXpaHE M OJaroyCTpOHCTBY POJHHUKOB!
yueOHO-MeToIIdeckoe mocobue / coctaButenu A. H. 3aBepmwuHckwid [u
ap.]. — Tamo6os: TT'Y um. I'.P.[lepxasuna, 2020.

2. TanmeeB, C. U. Moe cepaue - pomumk / C. W. TaneeB. — CaHKT-
[erepOypr: LII'TIb um. B.B. Masikosckoro, 1936.

3. AHamuTHyeckas XuMHUS. XUMHUeckuid anamu3: ydeOnuk / U. T.
3enkesuy, C. C. Epmakos, JI. A. Kaprosa [u ap.]; mox penaknueit JI. H.
Mocksuna. — Cankr-IletepOypr: Jlanb, 2019.
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ITOKA3ATEJIM KAYECTBA ATMOC®EPHOI'O BO3YXA

ITong xadecTBOM aTMOC(EpHOro BO3AyXa IOHMMAIOT COBOKYITHOCTBH
Ka4ecTB aTMOC(epsl, yCTAHABINBAIOLIYIO CTEIICHb ICHCTBUA (PU3HIECKUX,
XMUMHUYECKHX M OHOJIOTHYECKHX YCIOBHH Ha JIOAEH, PacTUTECNbHBIH U
JKUBOTHBIH MHp, a TaK)kKe Ha MaTepuabl, KOHCTPYKIIMU M OKPYXafOILIyI0
Cpeny B IIEJIOM.

OCHOBHBIMH  TIOKa3aTeIsIMH  KadecTBa aTMOC(EpPHOro  BO3IyXa,
XapaKkTepU3yOIUMH BO3JCHCTBHE Ha MPUPOIHYIO Cpeay, SBISAIOTCS
KPUTUYECKHE HArpy3kd M  KPUTHYECKHE YPOBHHM  KOHIICHTPALUU
3arps3HAIONINX BEIIECTB.

I atmocdepsr paspadortansl [IJIK B BO3myxe pabodeil 30HBI,
MaKCUMAaJIbHO Pa3oBasi U CPEAHECYTOUHAs.

IIpenensHO JomycTMMasl KOHLEHTpAIMs BpPEAHOTO BEIIECTBA B
Bo3ayxe pabouert 30HBl ([IJKp3) — KoHIeHTpamms, KOoTopas WpH
MIOBCETHEBHON (KpOMe BBIXOJHBIX JHEH) paboTe B TeUeHHE 8 4JacoB, WIH
NPU WHOHM TPOJIODKUTENFHOCTH, HO He Oonbine 41 uwaca B Hepemo, BO
BpeMS TOJBKO TPYNOBOTO CTaXa HE JIOJDKHA BBI3BIBATH 3a00JE€BAHMS HIIH
OTKJIOHEHUSI B COCTOSIHUH 3/I0POBBSI, B IIpoliecce pabOThI WIIN B OTAAICHHbIC
JKU3HEHHBIE IUKJIBI HACTOAILIETO M JajbHEHINero mokoneHuil. Paboueit
30HOM CIIEAYeT CUUTATh PACCTOSHUE BO3BHIMIEHHOCTHIO 10 2 M HaJl ypOBHEM
Mojla WM IUIOINAAM, Ha KOTOPOH HAxXOZSATCAd MecTa IOCTOSHHOTO MU
BPEMEHHOT'O IIPUCYTCTBUS pabOUHX.

Kax momaraercs w3 omnpenenenus, [IJIKp3 mpencrasiaser coboit
HOPMAaTUB, OTPAHUUYUBAIOLIUI IPOTUBOJACHCTBUE BPEIOHOCHOIO BEILECTBA
Ha B3pOCIYI0 TpPYIOCHOCOOHYIO 4YacThb HapoJOHAceJIeHUss B TeUeHHE
Hepuoja BpEMEHH.

IIpenensHo jomycTMMas KOHLEHTpAlUs MaKCHUMajldbHO —pa3oBast
(ITAKMp) — KOHIEHTpauusi 3arps3HSIONIETO BELIECTBA B  BO3JyXe
HaceJICHHBIX MECT, HE BBI3BIBAIOLIAsl IIPU BJBIXaHWM Ha NpOTsDKeHnu 20
MHUHYT peQIICKTOPHBIX, B TOM YHCJIE CYOCEHCOPHBIX peakuuil B OpraHuzMe
YeJIoBeKa.

B mecrax, TIe pactosioxKEeHbl KypopThl, HA TEPPUTOPUSIX CAHATOPHEB,
JIOMOB OTJBIXa M B 30HaX OTHbIXa rOpoJIOB ¢ HaceileHueMm Oomee 200 ThIC.
YeJIOBEK KOHICHTPAIMU IPUMECEH, 3arpA3HAIOIINX aTMOC(hEpHBI BO3AYX,
He JT0JDKHBI peBbimaTh 0,8 TTK.
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B 3aBucumoctm ot pomu IIJIK paccuuThIBatoTCS  Ipyrue
XapaKTepUCTUKU:

- MOBTOPAEMOCTb, %, Pa30BBIX KOHLEHTpAIMi NpPUMECH B BO3AYyXE
Boime [IJIK nannoit npumMecu (q);

- HauOonblasi TMOBTOpsieMOCTh, %, mpesbimeHus [1JIK nroObim
BemiectBoM B ropoae (HID);

- TOBTOPSEMOCTh, %, Pa30BBIX KOHIEHTpPAIMH NPHUMECH B BO3IyXe
Beire 5 ITJIK (qq);

- YUCJIO IHEW ¢ KOHLIEHTpALMeH pUMeceil B BO3IyXe, IPEBBILIAOIICH
10 ITAK.

Cranpaptaeid uHIekc CU — Hambompmmas M3MEpeHHas 3a KOPOTKUH
MIEpUOJT BpeMEHH KOHIIEHTpaIus npuMecH, nenexnas Ha [T1K.

Wnnekc 3arpssHenuss atmochepsl (MI3A) — 3TO KOMIUIGKCHBIH
MoKazaTesb 3arpsi3HeHUs aTMocdepsbl.

YcTaHOBNIEHB! YeThIpe KaTeropuM KadyecTBa BO3JyXa B 3aBUCHUMOCTHU
OT YpPOBHS 3arps3HEHUSA. YPOBEHb 3arps3HCHHS CUMUTAeTCAd HHU3KUM IIpU
3HayeHusAX M3A menee 5, noBeimeHHsIM Ipu M3A oT 5 10 6, BEICOKUM IpU
U3A ot 7 no 13, CU ot 5 a0 10, u ouenb BboicokuM nipu U3A paBHOM uiun
6oxnee 14, CI1>10

Bo3moxHO, MoOXeT o00pa3oBaThCsl CHTyalus, KOTZa B BO3IyXe
OJTHOBPEMEHHO HAaxXOIATCSl BEIECTBA, PACHONAraioline CyMMHPOBAHHBIM
(aATUTUBHBIM) TEHCTBHEM.

B Tom ciyuae, korma otcyrctBytoT 3Hauenus I[IJIK, Ha mpoOy
TUTHEHUYECKON OITAaCHOCTH BEIIECTBA MOXKHO IOJB30BATHCS IMPHU3HAKOM
OpUEHTHPOBOYHO - 0€30IIaCHOI0 MaKCHMaJIbHOTO pPa30BOTO YPOBHSA
3arpszHeHus Bo3ayxa (OBYB).

Jluteparypa
1. Anekcees C. B., ITusosapos 1O. II., Anymanen O. U. Dkonorus
yenoBeka. M.: UKAP, 2002,
2. Bponckwmit, A.K. O6mmas sxonorust: Y4eOHUK sl CTYACHTOB BY30B /
A.K. bponckuii. - M.: Uzn. Llentp «Akanemus», 2016.
3. Bponckuit B.A. Oxonorusa. CrnoBapp - cpaBouHHK. - PocToB-Ha-
Hony. ®enukce. 2007.
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OIEHKA )KM3HEHHOI'O COCTOSIHUS JIECA ITO
COCTOSIHAIO COCHBI OBBIKHOBEHHOM (PINUS
SYLVESTRIS L))

Less paGoThI: OIEHKA KU3HEHHOTO COCTOSIHHS JIeca MO COCTOSHHIO
Cocusl 00b1kHOBeHHOH (Pinus sylvestris L.).

Meron o0padorku: MeToauKa OLEHKM >KU3HEHHOI'O COCTOSIHHS
OTIHpaeTcs Ha MCCIEeIOBaHNE MOP(OIOTHIECKOTO COCTOSIHUS IPeBOCTOs. B
KauyecTBE M3y4aeMBbIX MOKa3aTelleil NCIONB3YIOT: Kiacc AeoHaliy, Kiacce
MOXKENTeHUs, HaJIM4YMe HOBBIX M CTapBIX LIMIIEK, IPUPOCT MOOETOB, KIIacc
MOBpeXIeHUs, TUI Aedonunanyy, popMa KpOHBI, a TaKKXe cyMMa OajluloB
[1].

Xoa pabdoThLI: s TMPOBENEHUS HCCIEeNOBaHUS ObLT  BhIOpaH
OoOIMpPHBII MaccuB Jieca IJIOM@AABI0 | Ta, pacmoyioKeHHOH B TioyOuHE
necHoro MaccuBa. Iyl HAOMIOACHUI BBEIOMPANIICh W TIOMEYAIHChH JIEPEBbs
TONBKO TIEPBOTO W BTOPOTO spycoB. B kadectBe turomanku Nel Obuia
BEIOpaHa TEPPUTOPHS TaMATHHKA pHpo il COCHOBEIH Oop, muiomazka Ne 2
HaXOJIWJIACh Ha TeppuTopun cana OpelrHuK.

BaxxHo obecmieunTh citydaiiHyto BEIOOPKY JiepeBbeB. B maHHOM citydae
BBIOMPAJICS TOJIBKO LIEHTP IUIOIIAJKH, OT KOTOPOr0 Ha Ka)Iyl U3 CTOPOH
CBETa OTKJIJ(bIBAJIMCh YTJIOBBIE TOYKH, MOCJIE Yero Ha KaXkJI0W TOUKe ObLIH
BBIOpaHbI 6 ONKANIINX JepEeBHEB.

Jlamee OBUTM COCTaBJIEHBI IAcIopTa JBYX IUIOMAQAOK, B KOTODPBIX
YKa3bIBAJIOCh MX reorpaduueckoe MONI0KeHHe, BBICOTA HAJl YPOBHEM MODS,
MoYBa, MPUPOJHAS CTPYKTypa Jieca, CPEOHUN AMaMeTp, BBICOTA, BO3PACT U
HaJlM4Ke MOBpEeXJIeHHH kaxjaoro u3 24-x nepeBbeB. Ilo pesynbratam
o0cneIoBaHHs JEPEBbEB ObUI 3allOJHEH OJaHK OLEHKH JKH3HEHHOTO
COCTOSIHMS C yKa3aHHeM OaJUIOB 110 KaKIOMY M3 KPUTEPUEB OLEHKH [2].

Jis HarnisaHOTO TPE/ICTAaBIECHUS TOJNYYEHHBIX pPE3YJbTaToB ObLI
BBIOpaH METOZ IIOCTPOCHMS CTOJNOYATHIX JuarpaMm. Jluarpammsl
CTPOWJINCH 110 HHTErpajJlbHOMY IIOKa3aTedto  OOIIero >KU3HEHHOTO
COCTOSTHUSI.
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Tabnuma 1

BcnoMorarensHas Ta6J'H/[IIa JJI1 IOCTPOCHUA JUarpaMMbl

ITnomiaaka Nel

Koun-Bo
JIepeBbEB HA % nepeBbeB ¢ HakomIeHHas
Bamn OXC IUIOIIAAKE C JTAHHBIM o
TaHHBIM oamrom OXKC cymma, %
6ammom OXKC
0 7 29.167 29.167
1 8 33.33 62,497
2 6 25 87.497
3 3 12.5 100
Cymma 24 100

I[anee TaKk ’ke Oblla COCTaBIICHa BCIIOMOIaTelIbHas Ta6m/1ua JUIsA
MOCTPOCHHUA AUarpaMMBbl.

Tabmuma 2

Bcmomorarenpaas Ta6n1/1ua JJIsL IOCTPOCHUA AUarpaMMbl

ITnomaaka Ne2

Komn-Bo
JIEpPEBbEB HA % nepeBbeB ¢ HakomieHHas
Bann OXKC IJIOIIAIKE C JIaHHBIM o
JaHHbIM Oaytom | Oamnom OXKC cymma, 7o
OXC

0 0 0 0

1 9 37.5 37,5

2 14 58,33 95.84

3 1 4,16 100

CymmMma 24 100

ITlo pesympraram 3amosHeHus OmankoB OXKC wu mocnemyromiero

3aIl0JTHEHMs] BCIIOMOTATEJIbHOW Tabummbl OblIa MOCTpOEHA JUarpaMma
(puc.1) misg HarJIAAHOTO MPE/CTAaBICHUs pe3ynbTaTtoB. Vcxoms n3 gaHHBIX
JMarpaMMbl, MOXHO YBUZETh, 4To Ha muiomanke Ne 1 (CocHoBblid Oop)
OOJIBIYIO JIOJIIO 3aHUMAIOT JiepeBbst 1-ro m 2-ro kiaccoB OXC, dro
O3Ha4yaeT mpeoOsiajaHue JIOMM 370pOBBIX JepeBbeB. HanmeHsbluee
KOJIMYECTBO TPONEHTOB mpuxoautcs Ha 4-viii kimacce OXKC, B KOTOpHIi
BXOJISIT HE COBCEM 3[JOPOBEIC JCPEBBSI.

Ha mnomaznke Ne2 oTCyTCTBYIOT JepeBbs, KOTOPBIE MOKHO OTHECTH K
nepBomy kiaccy OXKC. Ha maHHOW TeppuTOpUH TpeodIagaroT AepeBbs 3-
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ro M 2-r0 KJIACCOB M3 YEr0 MOKHO CJeNaTh BBIBOJ, 4YTO COCTOSHHE
JpeBOCTOs Ha Tepputopur OpelHuKa HEMHOTO XYK€, YeM Ha TEPPUTOPUHU
CocHoBoro 6opa.

120

100

80

60

40

20

IInomanka Nel IInomanka Ne 2

B ] k1. OKC ®2 xi. OXC =3 k1. OKC ®4 xn1. OXC

Pucynok 1 OOr11iee )XU3HEHHOE COCTOSIHUE Ha HCCIICIYyEeMBbIX TUIOIIAKaX

Jlureparypa
1. OueHka )XHM3HEHHOTO cocTosiHUS Jieca 1o cocHe / A.C. boromo6oB
[u mp.]. — M.: Oxocucrema, 2015.
2. TlonamapeBa, W. H. DOkomoruss pacteHuii ¢ OCHOBaMH
6uoreonienonornu / W.H. Ilonomapésa. — M.: «lIpocsemenue,
2016.
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BUJI0OBOI COCTAB UXTUO®AYHBI PEKU KAPBIII U O3EPA
BAHHOE BAJITAYEBCKOI'O PAHOHA PECITYBJIMKH
BAIIKOPTOCTAH

BunoBoe pazHooOpa3ue prIOHOTO HaCENeHHs BOJI0eMOB PecryOnmkn
BamkopTocTaH - OJHO W3 BaXXHEHIIMX AaKTyalbHBIX HAYYHBIX W
MPAKTUICCKUX HAINpaBJICHUH. YCHUICHHE aHTPOIOTECHHOTO BO3JCHCTBHA,
KOMMEpPYECKOTO ¥  JIFOOWTENbCKOTO  PHIOOJIOBCTBA  OTPHIATEIHHO
CKa3bIBAaCTCsl KaK HAa KOJIMUECTBE, TaK M HAa KAueCTBE PBHIOHBIX 3aIlacosB.
JUis KOHTpOJS M JalbHEeHIero mporHo3a 3alacoB PHIOBI B BogOEeMax
PecniyOnmku Bamkoprocran B HacTosiiee BpeMsi HE00X0IMMO POBOJIUTh
JIOKaJbHBIN H peFHOHaJ'IbHI:-IfI MOHUTOPUHI" COCTOSIHUSA YHUCJICHHOCTHU U
BHJIOBOTO Pa3HOOOPa3Hsi BOAHBIX OPraHU3MOB.

BamkoptocTan - OGoratbiii kpait o3ep u pek. Kpome HHX, 37eCh
MHOTO OOJIBIIMX W MaJbIX UCKYCCTBCHHBIX BOJOEMOB - BOJIOXPAaHWIIHII,
MIPYAOB, KaHAJIOB, 3aIIOTHCHHBIX BOJIOW ITECYaHBIX M TOP(IHBIX KapbepoB.
W mpakTtudeckn Bce OHU HAceJCHBI pbI0aMH, KOTOPBIC SBISIOTCS OIHUM
13 BaXHEUIIMX KOMIIOHEHTOB BOJIHBIX OHOIIEHO30B. B HacTosmee Bpems
B Pecmybmuke bBamkxoprocTan Bomutcs okono 47 BumoB peid w3 14
ceMeilictB. Hanbonee MHOTOYHMCIIEHHBIE BUJIBI - IUIOTBA, JEI, OKYHb,
IecKapp, IIyka, OeJoria3ska, CyAak, HajluM, f3b, TOJIaBIb U JpYTHeE.
KpOMe TOT0, Y HEKOTOPBLIX BHUJOB €CThb HCCKOJBKO MOABUAOB, KOTOPBIC
CYIIECTBEHHO pas3jiM4yarOTCd 10 BHCUIHEMY BHUAY, TIOBCIACHHUIO U
OMOJIOTHYECKNM XapaKTEPUCTHKAM.

Lenbio naHHOW WHCCIIETOBATENBCKONW PAOOTHI SBISIETCS HM3yUCHHE
BHJIOBOTO COCTaBa HUXTHO(ayHbl BOJOeMOB banrtayeBckoro paiiona
PecniyOonmkn  Bamkoprocran. OOBeKTaMH HUCCICIOBAHHS MBI BBIOPAIH
pexy Kapemnr u o3epo bannoe. CreneHp BCTpedyaeMOCTH pPBIO MBI
ONPENENISIIN, UCTIONb3YS OIPOC HACENEHMUSL.

[pu wusyuennn wuxtrodayHel B peke Kapeimm Hamum OBUIO
oOHapyxeHO 6 BHIOB pBIO, NpUHAIICKAINUE K 3 ceMeiicTBaM, a MpH
nuccienoBaHun wxtrodayHsl o3epa baHHOe, BBIABIEHO 3 BHIA pHIO,
OTHOCSIINECS TOJIBKO K OTHOMY ceMeWcTBY KapmoBbIX: Kapack, JIem u
kapr. Yame Bcero TmpeacTaBUTENs Kiacca PO B peke Kapprimn
BCTPEYAIOTCS CIEAYIOMINE BUIBI: 53b, TOJABIb PEYHON, OOBIKHOBCHHBIN
MeCKaph, IIIOTBA OOBIKHOBEHHAs, BEIOH OOBIKHOBEHHBIH, IyKa (Tadu. 1).
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Tabuuma 1

Bungosoii coctaB I/IXTI/IO(i)ayHbI HCCIICAYEMbBIX BOAOCMAX

Bunosoe pasnoobpasue

CreneHs
BCTPEYaeMOCTH B
peke Kappim

CreneHb
BCTPEYAEMOCTH B
o3epe banHoe

1. OTtpsx: Kapnoo6pasnsie-
Cypriniformes

Cewm. Kapniossie — Cyprinidae

1) Bux: SI3b- Leuciscus idus

++

2) Bux: Tonaris —Squalius cephalus

3) Bua: OOBIKHOBEHHBIH IIeCKapb —
Gobio gobio

+++

4) Bug: ITnotBa oObikHOBeHHas - Rutilus
rutilus

++

5) Bunm: OOBIKHOBEHHBI Kapach -
Carassius carassius

++

7) Bua: OGbikHOBeHHBIH Kapm - Cyprinus
carpio

+++

8) Bua: Jleur — Abramis brama

Cem. Brronossle — Cobitidae

1) Bun: BbloH OOBIKHOBEHHBIH -

Misgurnus fossilis

++

2. Otpsix: lykoo6pasusie- Esociformes
Cewm. lykoBeie —Esocidae

1)Bun: Illyka oObikHOBeHHass — ESOX
lucius

Ilpumeuanue: + - Haumenvwias ecmpeuaemocmv, ++ - cpeduas
ecmpeyaemocms; +++ - HauborbLUIAA BCMPEYAEMOCTD;

Takum obpazom, mpu u3ydeHnn uxtuodaynsl pexu Kappmn xHamm
Ob10 3aUKCHUPOBAHO OOJBIIAsT BCTPEYAEMOCTh IPEJICTABUTENS BHIA PBIO
OOBIKHOBEHHBIH ITeCKaph, a B 03epe baHHOe TOJIbKO OOBIKHOBEHHBIN KapIl.

Jlureparypa

1. A6opaxmanos, P.®. I'mnporeoskornorus bamkoprocrana / P.®.
Abnpaxmanos. — Yda: Uapopmaruka, 2005. — 344 ¢
2. I'apees, A.M. Pexu u o3epa bamkoprocrana / A.M. I'apeeB. —

VYa: Kurar, 2001. — 210 c.
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BUOXUMHYECKHWI COCTAB JOKJIEBBIX UEPBEN

JoxneBsle depBH comepKaT B cebe Takhe BeIIecTBa Kak

moMOpohedpuH (>kapomoHIKaroIee), TepPEeCTPOTIOMOPONIH3TH,
JMFOMOPHTHH, THIIOKCAHTHH M JIPyrHe IYPUHBI, IHPUMUAWHBL, XOIHH U
T'yaHHUHH.

Kup noxnaeBbIx uepBel CONEPKHUT OKTaJACKaHOBYIO (CTEapHHOBAS),
reKCa/IeKaHOBYIO (TTaJJbMUTHHOBYIO) KHUCJIOTHI, HEHACBIIICHHbBIE XHPHBIC
KUCJIOTBl — JIMHEHHBbIE HEpa3BETBJICHHBIE M DPa3BETBICHHBIC JKHPHBIC
KUCIOTHI, (ocdaTuasl, XoJecTepuH M T.1. JKenTble XJIOparoreHHbIC
KJeTKu 1 opranbl Lumbricus terrestris comepkat B 00JIBLIMX KOJINYECTBAX
YTJICBOIBI, JHIUABI, MPOTEHHBI, NMUTMEHTHl W HEKOTOPHIC IIEJIOYHEIC
AMHHOKHUCIIOTHL. JKeNTBI MUTMEHT, BEPOSATHO, COCTOUT U3 prOO(IaBHHA
uiu ero anajoroB [Manesuu 1U.U., 1953].

Txanu depss Pheretima spp. cogep:xar B cede OObIIIE KOTMISCTBA
MuKpoasieMeHToB: Zn 59,1 mkr/r; Cu 25,4 mxr/r; Fe 1735,5 mxr/r; Mo
0,25 mxr/r; Ca 1019,2 Mxr/r u Mn 1143 mkr/r. Tak, uepsu Allolobophora
caliginosa comepxat B cebe criporo oenka 57,96%, ceiporo xwupa 6,53%,
chIpoit 301b1 21,09%, ceiporo BonokHa 0,36% U 3KCTparupyeMoro azora
14,06%. Y uepseii Eisenia fetida comeprxainock ceiporo nporenna 64,61%,
ceiporo xupa 12,29%, ceipoit 30ms1 10,16%, ceiporo BonokHa 0,27% u
JKcTparupyeMoro azota 12,67%. Y uepseii E. rosea cogepxaiocs CbIporo
nporenHa 63,67%, ceiporo xupa 12,29%, ceipoii 30ms1 10,66%, ceiporo
BostokHa 0,21% u skctparupyemoro asora 12,67% [B. Bectxaiine u P.
Purep, 2008].

KpoBs n TkaneBble xuakocTH L. terrestris comepkar HeOoublINe
konmmdectBa Tioko3el  0,01-0,05 MKr/mi, HO B HHUX cojaepKarcs
3HAYHUTEIbHBIC KOJWYCCTBA JIMIIUAOB, BKIIOYAs HEWTPANBHBIC JKUPHI
(35,14%), rmuxomunuasl (41,74%) u docdaruner (23,12%). Hauna
yraepogHoi C-1ienH KXUPHBIX KUCIIOT BapbupyeT oT 10 mo 22. @paximsa
HEUTPATLHBIX KUPOB COJEPKUT B cede, TIaBHBIM 00pa3oM, JIaypHIIOBYIO,
OJIEMHOBYI0, MUPUCTUHOBYIO U JIEKAHOBYIO KUCIOTHI. JKHPHBIE KHCIIOTHI
TJINKOJIUIHMIOB ~ COZCp)KaT JCKAHOJIOBYIO KHCIOTBI M HEKOTOPHIC
KOPOTKOLIETIOYEYHBIE YKUPHBIE KUCIOTHL. JKupHBIE KHCIOTH (ocdarnaon
coJep)KaT  OJICMHOBYIO, JICKaHOJIOBYIO, JIMHOJIEBYIO M  OEreHOBYIO
KHCJIOTBI. P-menTuiHOe BEHIECTBO HAXOAWUTCA B CTEHKaX KHUILEYHHKA
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yepBel L. terrestris.

HekoTtopble akTUBHOCTHM ()EPMEHTOB IIPUCYTCTBYIOT B IKEITBIX
XJIOparoreHHbIX KJIeTKax M opraHax L. terrestris B  BBICOKHX
KOHLIEHTPAIUsX, BKJIIOYas Karajasy, IIepOKCcHIa3y, JucMyrasy, Oera-D-
rmko3mnTpaicdepasy, menounyro (¢ocdarazy, screpasy, S-aMHUHO-
KeTOIIOTApACTUAPOreHasy U MoppHpUHCHUHTETa3y. TKaHEeBbIC KUAKOCTH
OXKIEBBIX UYEpBEH cojaepkaT, IO KpaiHed w™epe, 18 OenkoB ¢
MoJeKysipHeIMA Maccamu oT 1 000 mo 95 000 I [B. E. BrrxoBckwmid,
1993].

B uepmsax Allolobophora caliginosa, Bmagarommx B CIITUKY,
comepkaTcsi OCJIKH, KOTOpbIe CIOCOOHBI THIPOJIN30BaTh KOJUIareH
(Kaloustain, 1986). VYwuensie Kwutas, Smonnu wu HOxHoii Kopeun
OOHApY)XWJIM W BBIOCIMIM (EPMEHTHl M3 KHUIIEYHHKa M TKaHEBBIX
JKUJKOCTEW JTOXKIIEBBIX UepBEi, KOTOpbIE MOTYT pPacTBOpATH (UOpUH,
CTYCTKM M TPOMOBI M3 KOTOPOTO SIBJISIOTCSI MPUYMHOW HapylIeHHs
HOpMaJbHOTO KpOBoOOpamieHuss y Jrofeil. Mcmonb3oBaHue 3THX
(epMEHTOB TI03BOJIMT COBPEMEHHYIO MEIWIMHY IOJAHSATH Ha HOBBIN
YPOBEHb PAa3BUTHS B JICUCHHH LepeOpalbHBIX TPOMOO30B M HH(papKTa
Muokapaa. OOHapyKeH M BBIIEICH KUCIbIH aHTHOAKTepHaIbHBIA NEeNTHA
(TeTpamexamentun),  KOTOpbIH  oOecreyWBaeT  YCTOHYMBOCTH K
3a00JI€BaHMSIM, a TaKKe MONYy4YeH MpernapaT W3 JOXKACBBIX YepBel,
KOTOPBIA MOXET OBbITh HCIIOJB30BaH NPH BBHIPAIIMBAHWU W PACTCHHH, U
JKMBOTHBIX. B TKaHSX [OXIEBBIX YepBEH HMMeeTcsl TakkKe (QEepMEeHT,
KOTOPBI MOXET PAaCTBOPSATh TKAHW CaMOT'O YepBsl IIPU OINPEICICHHBIX
ycrnoBusx. Cremnyer OTMETHTh, YTO OHOXMMHS [OKICBBIX UYEpBEi
M3MEHSETCS T10/1 BO3JIEHCTBIEM 3KOTOKCHKAaHTOB [ MaHnyaunb JInbeke u ap.,
2013].

Jluteparypa

1. Manesuu W.M. 1953. Jloknaessie wepBu - Lumbricidae //
JKupotueiit Mmup CCCP. M.; J1., 4: 577-589.

2. 3ooiorus 6ecro3BOHOYHBIX. T. 1: OT MPOCTEHIINX IO MOJLTFOCKOB
u aprponon. ITox pen. B. Becrxaiine u P. Purepa. M.: T-Bo Hay4HBIX
mgannii KMK, 2008, 512 c.

3. Hoxnaesoii yepBb. MHOrooOpa3ue KOJbYaThIX YEpBEH, UX 0OLIMe
yeptsl // buonorusa: JKuorHble: YueOHHMK ansi 7—8 KIaccoB cpemHein
mkoinel / b. E. beixoBekwuii, E. B. Kosnosa, A. C. MoHUYaACKUH U IpyTHE;
ITox pemakuueit M. A. Kozmoa. — 23-¢ u3n. — M.: IIpocemenue, 1993.
— C.46—48.

4. JloxnmeBble YepBH BBIpa0aTHIBAIOT (UTOXENATHHHI B OTBET Ha
MBIIBSK Manyaib JInbeke u ap. / 22 nosopst 2013 PLOS ONE.
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HE®TE3ATPSI3HEHUS OKPYKAIOIIEW CPEJIbI HA
TEPPUTOPUSAX LLICHY

Pa3BuTe NPOMBIIUIEHHOCTH W TpaHCHOpTa TpeOyeT yBEIW4eHHS
I00bMM  HeTH KaK »dHEPTOHOCHUTENS M CBHIPbS OIS XUMHYECKOH
MIPOMBIIIICHHOCTH. B cBs3n ¢ yem mnpobiema HeTAHBIX 3arpsA3HEHMI
CTaHOBHUTCA Bce OoJiee aKTyaJIbHOM.

BonpmmHCTBO 3eMenb Ou3 HE(TENPOMBICIOBBIX TEPPUTOPHHA B TOH
WIN MHOW Mepe 3arps3HeHbl HedTenpoxykramu. OCOOEHHO CHIIBHO 3TO
BBIPKEHO B PETHOHAX, Yepe3 KOTOPhIE MPOXOIAT HE()TEIPOBOIbI, a TaKkKe
B MECTax CKOIUICHMH XMMHYECKHX 3aBOJIOB, KOTOPbIE HCHOJIB3YIOT He(Th
(mpupoIHBIi ra3) B KaUeCTBE CHIPhS I MPOTYKIIHUH.

B  paiionax  HedrenoObuu, HEPTEIPOBOAOB  MEPUOJUYECCKU
MPOUCXOJAT JIOKAJbHBIE yTeUKH HePTH M HEePTEeNpOayKTOB, KOTOPHIE HE
PpacIpocTpaHsoTCs Ha OOJBIINE IUIOMIAIN.

[Ipn monaganuu B MOYBY, HEPTH, PACIPOCTPAHIETCS U BEPTHKAIBHO,
TI0J] BIMSHUEM TPABUTALMOHHBIX CHJI, ¥ TOPU30HTAIBHO, MO ICHCTBHEM
KaNWULIPHBIX B3auMojiecTBUi. CKOpPOCTh paclpoCTpaHeHHsT HePTH B
MI0YBE 3aBUCUT OT €€ COCTaBa, €€ CBOMCTB, CBOMCTB IPyHTA, U COOTHOIICHUS
HepTH, BO3AyXxa M BOABI B MHOro(a3HONl MABIXKYIIEWCS CHUCTEME.
HawuGonbliee 3HaueHWe NMpH aBapuM MMEIOT: KOJIMYECTBO YTEUKH HE(TH,
TUN HedTH, XapakTep OKpyxkaromieil cpeapl. Uem MeHbiie pois HeTH B
TaKOW CHCTEME, TeM TPYAHEE ee MUTPALHs B TPYHTE.

BBDKHBAaEMOCTh pacTeHUi B 3arps3HEHHBIX HE(THIO OYBAX 3aBHUCHT
OT TIyOMHBI MPOHUKHOBEHMs KopHeil. HedTaHoe 3arps3HeHue paspymraer
CTPYKTYpY TIIOYBBI, M3MEHSET ee (HU3MKO-XMMHUECKHE CBOMCTBa: PE3KO
CHIDKAeTCsS BOJONPOHHUIIAEMOCTh, YBEJIMYMBACTCS COOTHOIICHHE MEXIY
yIJIEpoJIOM M a30ToM (3a cueT ymiepoja He(TH), YTO NPUBOAUT K
YXYALECHUIO a30THOTO PEeXWMa, HApYIICHWI0 KOPHEBOTO IIMTAaHUS
pacTeHuil.

PaccMoTpuM 3arps3HeHHe OKpYsKaroleH cpeabl pu 1o0bsr4e HedTH n3
HEZIp 3eMITH.

Oxomo 66% BBe#AEHHBIX B OKCIUTyaTamuio ckBaxuH ctpadn CHI
(mpumepro 16,3% Bcero oObema mOOBIMM HEPTH) SKCIUTYaTHPYIOTCS
IICHY (mTaHroBrIMH CKBa)KMHHBIMH HACOCHBIMH yCTaHOBKamu). O0beM
pabOTBl CKBaKMH BapbUPYETCSI OT HECKOJBKHX JECSITKOB KI/ CyT. -0
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HECKOJBbKUX TOHH. IloA3eMHas 4acTh yCTAHOBKM (HAcOCHI) pacronaraercs
Ha TIyOMHE OT HECKOJIBKMX JecaTKOB MeTpoB 10 3000 M., B peakux
caydasix Ha 3200, 3400 wm. CkBaxunbl, skcrutyatupyemsie IHICHY,
pa30ypuBalOTCS KycTaMH, T.€. MECTOPOXKICHHS BKIIOYAIOT B ceOs
JOOBIBaIONINE, HArHETaTENbHBIE M BOJ03a00pHBIC CKBa)KUHBI.

Psan mpenmymects nmaHHoro cmocob6a BeBenmn Merton LICHY wHa
BefyIIee MecTo B HedTenoOrIBatomel orpacin. B Poccun ncnonp3oBanme
ICHY B Oompmiel CTEmeHW TPOUCXOOUT H3-32  BO3MOXKHOCTHU
9KCIUIyaTalliM B OCJO)KHEHHBIX TOPHO-TEOJOTHYECKUX YCIOBHSX, TaK JKe
OoJIBIIyI0O  pOJNBb CHIFpala MpocToTa OOCITYXKHMBAaHHA W  HAACKHOCTh
CKBaXMHHBIX HacocoB. Tak W B Pecmybmmke bBamkoprocran IICHY
3aHUMaeT BeIyllee MECTO NpH J00bYe HeTH. AKTHBHO HCIOJIB3YIOTCS
HICHY u B bupckom paiione. HMccnenyst TEppUTOPUIO MOKHO HAaTKHYTHCS
KaKk Ha yCTaHaBJHMBacMble KayaJKy He(TH, BBEAEHHBIC B DKCILIyaTallMIoO,
TaK ¥ Ha yXe BbIBeICHHBIC U3 PaOOTHI.

Hekortopeie IICHY pacrnonoxxeHbl ONHM3 TOCENKOB, 3aceBacMbIX
nonei. IloaToMy HEOOXOAMM SKOJIOTHYECKHUH KOHTPOIb TEppHUTOpuUil
He(TAHBIX KagaioK. 1t TOoro 9To OBI ONPEAENNUTHh Kaue€CTBO MEPOIPHATHH
OXpaHbl  OKpYXailolmel cpelbl, MPOBOAUMBIX  OpraHU3alMsAMH, |
KOJIMYECTBEHHOE CO/IEPKaHUE HE(PTH B MOYBE.

Hed1p — omHa mM3 BakHEHIIMX IONIE3HBIX HCKOMaeMbIX. J[oObua ee
ABJISIETCS HEOOXOIMMOW YacThi0 JKM3HM deioBedecTBa. OIHAKO, HENb3s
OoTpHIaTh €€ MaryOHoe BIMAHHE Ha OKPYXKAIOIIyI Ccpeay, KOTopoe
OKa3bIBAaeTCsS, HAayMHAasg C JOOBIYM W 3aKaHYMBas MCIOJIH30BAHHUEM
HedrenpoaykToB. MBI  HE MOXEM MOJHOCTHIO  W30aBUTBCS  OT
OTPHILIATEIFHOTO BO3AEHCTBUS JITAHHOTO MCKOIAEMOT0, HO MBI MOXXEM
KOHTPOJIMPOBATH U, pa3pabaThIBasi HOBbIE METO/IbI, yMEHBINIATh €TO.
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BJIUSAHUE JIEMEHTOB-AHTAT'OHUCTOB HA YCBOEHHUE
CEJIEHA

CoBpemeHHast )KH3Hb TpedyeT Oosee TIIy00KOTo IIOHUMAHHS KYJIbTYPHI
MMUTAaHUSA, KOTOPOE BBIPAYKACTCS HE TOJHKO KOJIHICCTBOM, HO M Ka4eCTBOM
mpoayktoB. OcoOeHHO akTyajdpHa mpoOiieMa OOCCIIEYCHHOCTH U
c0aaHCHPOBAHHOCTH TMPOIYKTOB MHUTAHUS MO MHKPOIJIEMEHTaM, B TOM
YHCTIC CeNICHY.

Henocrarok ceiieHa B THIE SIBISETCS NMAaTOr€HHBIM (DaKTOPOM psja
3abosieBaHui yenoseka [2].

HenocraroyHoe mocTyluleHHe CeJeHa B OpraHuW3M  4elloBeKa
O0OBSICHIETCS HEXBATKOW ceJieHa B MNPOJAyKTaXx mNuTaHusi. B Ouocdepe
MUrpaIys ceJieHa OCyIeCTBIsIeTCs o cxeme [5]:

Cenonex >
/
Pacrenus ~> ITponyKThI
m9cjI1oBOACTBA

Ha koyimuecTBEHHOE COJAEp)KAHUE CelieHa B IPOAYKTaX IHTaHUS
BIUSIOT DJIEMEHTBI-AaHTArOHUCTHI. K aHTaroHucTaM cejieHa OTHOCSATCS AS,
Cd, Cu, Pb, Zn [3]. CoxepxaHue 3TUX DJIEMCHTOB B IMOYBE 3HAYMTEIIHLHO
BO3pacTaeT Ha ypOaHU3UPOBAHHBIX TEPPUTOPHUSIX.

DJIeMEeHTHI-aHTarOHUCTHI B3aUMOJICHCTBYIOT C CEJICHOM IT0-Pa3HOMY.

Mpmbsik (AS). BBICOKYI0 KOHIIGHTPAI[MIO MEIIBIKA B PACTCHHIX
MOXXHO KOMIIEHCHPOBATh IOTPEOJICHHUEM JONOJHUTEIEHOTO KOJMYECTBa
cenena. OueBHIHO, YTO 3alIUTHOE JEHCTBHE celeHa HMeeT Oojblioe
3HAYCHUE MPHU OTPABJICHUH MBIIIBIKOM, a TAKXKE B pallOHAX MOBBIIICHHOTO
morpebieHuss mocieqHero [4]. MexaHuU3M B3aWMOJICHCTBUS CelIeHA C
MBIIIBAKOM, ITO-BUANMOMY, 3aBUCUT OT (l)OpMBI CCJICHA.

Cauner (Pb). Imes 31eKTpOHHYIO aTOMHYIO CTPYKTYpPY, ITOXOXKYIO0 Ha
aToM Cepbl, CBHHEI] UMEET OOJIbIIOe CPOJCTBO K COCIUHEHHSM Cepbl U
B3amMoneicTByeT C cemeHoM. CBHHEI CHM)KAaeT HHTCHCHBHOCTH
TPaHCIIOPTHPOBKH ceneHa [1].

Mens (Cu). DOkcrmepuMeHTANbHBIE JAaHHBIE CBHIETEIBCTBYIOT O
BO3MOXKHOCTH KOHKYPEHTHOTO IEHCTBHS cejeHa M Meau. B opranmsme
KHMBOTHBIX C A€PHULNTOM CElIeHa WIN MEIH 3TH METaUIbl UMEIOT CXOJIHOE
CPOJICTBO K IEpEHOCSIIMM OenKaM WM Oelkam-[erno; B WUTOTH BBICOKas

@

0
./

168



KOHLEHTPAIMsS OJHOTO DJJIEMEHTa MPHUBOJUT K BBICBOOOXKACHUIO U
3aMemieHuto apyroro. CeleH M MeAb MOTYT CHU3UTh MX TOKCHUYECKOE
BO3ACUCTBHE APYT Ha Apyra [6].

Husk (Zn). OnHOBpEMEHHOE BO3JEHCTBHE CeJIeHA M IIMHKA IPHBOJUT
K MPEUMYIIECTBEHHOMY 00pa3zoBaHMIO BBICOKOMOJIEKYJISIPHBIX
BOJIOPACTBOPHUMBIX OEJIKOB.

HuaKkconepxamniie GepMEHTHI IEATCS Ha IBE TPYIIIHI B 3aBUCHMOCTH
OT CBS3M MEXIy METalyIoM W OeIKoM: MeTaluiopepMEeHTHI, T/Ae IUHK
NMPOYHO CBs3aH C OeNKOM ¥ MeTaulopepMEHTHBIE  KOMIUICKCHI,
BEITIOJTHSIOMIME ~ CTPYKTYPHYIO, KATAIATHYECKYI0 H  PETYIATOPHYIO
¢yaxuun. [{UHK SBISIETCS €IMHCTBEHHBIM METAJUIOM, HPEACTAaBICHHBIM B
Ka)XJJOM KJlacce ()epMEHTOB, U HE MOXET OBbITh 3aMEHEH HHKAKUM JIPYTUM
CXO0XKHM 3JIEMEHTOM.

Kangmuii (Cd). 3anuTHoe ASHCTBHE CEJICHA MO OTHOIICHHIO K Ka MU0
00BSICHSCTCSI 00pa30BaHUEM YCTOHUYHBOTO OEIKOBOTO coenuHeHus [3].

CoriacHO TaHHBIM Telb-(PUIBTPALMH, TAKOE COEANHEHUE MOXKET OBbITh
nonydeHo uHkyouposanueM Cd?* u SeOs? - ¢ mmasMoil B mpucyTCTBUM
SPUTPOIHUTOB JTHOO B OTCYTCTBHH IIOCICAHHUX IMpPU BBEACHUH B CHCTEMY
Cd?* u HySe. DpuTpoLuTHl y4acTBYIOT B MNpEBPAILEHUH CENEeHUTA [0
AKTUBHOTO CEJICHOBOJOPOZa, KOTOPHIH TOCTYIMAeT Aajbllieé B PEAKIHIO C
Cd?.

Ha ocHoBaHMM TUTEpaTypHBIX JaHHBIX MOXHO CIENaTh BBIBOM, YTO
IpH aHajgW3e TPUPOTHBIX CpeJ Ha COIepXKaHHE CcelieHa Bcerna
HEOOXOJMMO YYHUTHIBATh COJIEpP)KaHUE DBJIEMEHTOB-aHTaroHMcToB. Ha
ypOaHU3UPOBAHHBIX  TEPPUTOPHUAX, THAE  COAEPKAHHE  DBJIEMEHTOB-
AQHTarOHNCTOB OCOOCHHO BEJIHKO, IMOTPEOHOCTH HACEJICHHS B CeEJICHE
BO3pAacTarOT MHOTOKpaTHO [6].
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OINIPEJEJIEHUE IMTPUPOAHBIX OPTAHUYECKHUX
IIMI'MEHTOB - KAPOTUHOUJIO0B B PACTUTEJIBHOM CBIPBE

AKTyamTbHOCTh TEMBI HCCICHOBAaHHSA 3aKII0YacTCs B 3HAYMMOCTH
KapOTHHOHUIOB Kak BEIIECTB, TIPOSIBIISFOIINX, B YaCTHOCTH,
AHTHOKCHJIAHTHBIE CBOMCTBAa. KapOoTWHOWMABI SBISIOTCA OHOJOTHYCCKH
AKTUBHBIMHM BEIICCTBAMH, IPUPOJHBIMH OPTaHHYCCKIMH IHTMEHTaMH,
XOpOIIIO PACTBOPUMEBIMH B JKHPaxX M OPraHMYECKUX pacTtBopureisix. OHU
YCTOWYUBBl B KHCJBIX CpelaX, HO YYBCTBHTCIBHBI K OKHCJCHHUIO O[T
BO37IclicTBHEM cBeTa M Terwia [1]. JlaHHbIC BelmecTBa 00JIalal0OT IHPOKUM
CIIEKTPOM (hapMaKoIOTHYECKUX CBOMCTB, cpenu KOTOPBIX
OOIICU3BECTHRIMU  SIBJIAIOTCS TPOBUTAMHHHAS M aHTHUKAHIICPOTCHHAsS
AKTUBHOCTH, OKAa3bIBAIOIIMC IIOJIOKUTECIBHOE BIMSHUEC HA HMMMYHHYIO
cuctemy JenoBeka [3].

Lenbto siBrsiercst onpeneneHue b-kaporuna B wmmuHate (Spinacia
oleracea), ©6aswmuke (Ocimum basilicum), wmsare nepeunoit (Mentha
piperita).

Jus ompeneneHust [(-KapoTHHA B PACTUTEIHHOM CHIPbE TONYYaIOT
9KCTPAKT M OMPEIEINSIOT ONTHYCCKYIO IUIOTHOCTh Ha CHEKTPOPOTOMETpe
IIpH JITHHE BOJTHBI 450 HM B KIOBETaX C TONIUHON ci1ost 10 M.

Jnst  mpoBeneHHsT OKCIIEPUMEHTa MOTPeOOBaJoOCh  Cleayroliee
000pyIoBaHUE: CHEKTPO(DOTOMETP, IICKTPUUECKAsT IUIMTKA, TEPMOMETP,
BEChl AHAIMTHUYCCKHEC, XUMHUYCCKHN CTaKaH, HOX, pa3/eiovHas JO0CKa,
¢unpTpoBaNbHas Oymara, MepHble KOJIOBI Ha 100 Ma 3 mIT., KIOBETHI C
tommuHOW cyost 10 M. Vcmonp30Banuch CIEAYIONIME PEaKTHBHI:
STHJIOBBIH CITUPT, 3aMOPOKCHHBIC JIMCThS IINUHATA, CYIICHBIC JIUCThS MSATHI
u Oasmimka [4].

[TomyueHne 3KCTpaKkTa U3 CHIPhs MPOBEIH CICAYIOINIMM 00pa3oM: Ha
Becax B3Becwnu 0,05 r wu3MeNbUYEHHBIX JHCThEB Spinacia oleracea,
IIOMECTHJIM HaBECKy B MeEpHYI0 KoilOy BMmecTUMOcTho 100 mur, moBenu
00BeM 10 METKH MpeaBapuTeNibHO momorperoM 10 40°C  3THIIOBBIM
CIIUPTOM W TIIATENBbHO mepememmani. OXIaauiau CoAep>KUMoe KOJOBI 10
20°C. Te xe peiictus npoaenanu ¢ Ocimum basilicum u Mentha piperita.
Omnpenenenne ONTHIECKON TUIOTHOCTH TOTYISHHBIX PACTBOPOB MTPOBOIMIN
4 pasa, yBenMUHMBas BpPEMs DKCTPAarMpoBaHUs, Ha CIEKTPOGOTOMETpE TpH
mmHe BOMHBI 450 HM B KroBerax ¢ toimuHOM cios 10 MMm. B kauecTtBe
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pacTBOpa CpaBHEHUS UCIIOIB30BAJIM STUIIOBBIM ciupT [2].
KonnuecTBeHHOE cyMMapHOe cofiepKaHue KapOTHHOUAOB B MT % (X),
B IIepepacyuere Ha [3-KapOoTHH, BRIYHUCIISIEM 0 (hopMyJIe:
D - 100 -100 -10

a - 2500

rze:
D — ontryeckas IIIOTHOCTH PacTBOpa HCCIIEAYEeMOTro 00pasma;
@ — HaBECKa CHIPbSI, MT;
100 — pa3BeneHre HABECKH B THIIOBOM CITUPTE, MIT;
10 — coneprxanne B-kapotuHa B 1 Mit 1% pacTBOpa B 3THIOBOM CIIUPTE, MT;
2500 — E sxctuHKums (yaesabHbIH OKa3aTelb NOTJIOMEH s -KapoTHHA B
3TUIIOBOM CIHUPTE MpH UTHHE BOJIHBI 450 HM.
PesynbraThl n3MepeHuil mpeAcTaBieHbl B TadIHLE 1.

Tabauna 1
KonnuectBeHHOe coziepkanue B-KapoTHHA B PACTUTEIBHOM ChIpbE,
MI/JT
BpeMs[ OKCTparupoBaHus
Hazpanue 10 MunyT 30 MUHYT 60 MuHYT 90 MUHYT
D X D1 X1 D2 X2 D3 X3
Ocimum 0,039 31,2 0,050 40 0,068 54,4 0,079 | 632
basilicum
Mentha 0,058 46 0,075 60 0,089 71,2 0,095 | 76
piperita
Spinacia 0,128 102,4 0,151 120,8 0,159 1272 | 0161 | 1288
oleracea

Ananmsupyst 1 000011as MOJTydeHHbIE JaHHbBIE HCCIICAOBAHUS, MOKHO
C/IeNnaTh BBIBOJ O KOJMYECTBEHHOM COJIEP)KaHUN KapoTHHOMZOB B Ocimum
basilicum, Mentha piperita, Spinacia oleracea. Ynorpe6ieHue npoayKToB 1
J00aBOK, COJEpKAIINX KapOTHHOWAHBIC NPOW3BOAHBIC, HEOOXOIUMBI IS
NOJJIep)KaHUS MMMYHHUTETa M YKPEIUICHHs 3J0POBbs JKHBOI'O OpraHu3Ma
[5]. Pe3ymbTaThl JaHHOTO HMCCIEIOBaHWS MOXHO HCIIOJIB30BATh B Kypcax
OMOOpTraHNYECKON, OPraHWYEeCKOW, AHAIUTHYECKOW XHMHUH, a Takke B
Kypcax «AHallU3 MUILIEBbIX TPOAYKTOBY, «[luieBas XuMus», «BHOXUMHSY.
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U3MEHEHUE COCTOSIHUSI OKPY KAIOWUIEI CPEJIbI IPU
BO3JIEIICTBUU HE®TEJOBBIBAIOIIUX PEAIPUSATHIA

Jdnst  npuoOpereHHs HOBBIX PECYpCOB  YEIIOBEKY HEOOXOANMO
J00BIBaTh MOJIE3HbIE UCKOIIAEMBbIE M3 HeJp 3eMJIU. B ros yenoBek no0bIBaeT
6onee 300 MUILTHAPT MEHEPAJIBHBIX PECYPCOB, a CO31aET U3 CHIPhSI BCETO 2-
3%. Hedte — oHO W3 BoCTpeOOBaHHBIX BEIECTB Ha HAICH IIAaHETE U B
TOXKE BpeMs CaMblii OMACHBIN 3arpsi3HUTENb. Bo3aelicTBue He(TIHON
MPOMBINICHHOCTH HECET OTPOMHBIC JKOJOTHYECKHE PHUCKA H MOXKET
BBI3BaTh TIOCNIEACTBHSA HA PAa3HBIX YPOBHAX (MAapHHUKOBEIA 3¢ ek,
KHCJIOTHBIC TOXK/IW, CHIYKCHUE KadyecTBa BOJBI U IIp. ).

OCHOBHBIM ~ 3JIEMEHTOM  He(TeNOOBIYM  SBISETCS  Pa3BEJOYHOE
Oypenue. Ilpu mouckax HeTH Ha HE(PTAHBIX MECTOPOXKICHHUSX, & TAKKE
IIPU SKCIUTyaTallid CKB)XWH 3TO HETAaTHBHO BIHAIOT HA OKPY’KAIOIIYIO
cpexy. Ho maxke B HOpManbHBIX YCIOBHSX NMPOU3BOACTBEHHBIX MPOIECCOB
OKpY)Xarollas cpefa TakKe MOIBEp)KeHA pa3pylIeHHIO. DTO CBSA3aHO C
oOpa3oBaHHMEM 3HAYUTENBHOIO KOJHMYECTBA OTXOIOB: OTpabOTaHHOMN
MIPOMBIBOYHOH HIKOCTH, yJAJIICHHBIX TOPHBIX MOPOJ U OYPOBBIX CTOYHBIX
BoA. Ilo ombITYy 3KOJNIOro-reoNOrMYeckUx HUCCIEAOBaHUM [ MOYB
HeTAHBIX MECTOPOXKICHUH XapaKTepHBI CIENYIOIIHe 3arps3HSIOIINe
BelecTBa: HeTh, HEPTENPOLYKTHI, (eHOIBI, TshKeble MeTamuisl (Cr, Mn,
Fe, Co, Ni, Cu, Zn, Pb, Cd, V), a3oTHble coenuHeHUs (HUTpAT U HOH
amMmoHus). [1]

OtpaboTaHHbIe HEPTETPOMYKTHI SBJISIOTCS TOKCUYHBIMU OTXOJIaMH C
HU3KOW  CTENEeHBbIO  OHMOpA3NOKEeHHA. TOKCHYHOCTH  OMPEIeNsIeTCs
COUCTaHWEM  YTJICBOAOPOAOB B WX COCTaBe. ApEHBI  SBIAIOTCS
CHITbHEHIITUMHA KaHIEpOTeHAMH B cocraBe He(TETPOIYKTOB.
HedrenepepabaTsiBatomue 3aBOIBI SBIAIOTCA HCTOYHHUKAMH TOKCHYHBIX
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BBIOpOCOB B atMmocdepy, K KOTOPbIM OTHOCSTCS OEH301, TOJyOll,
STHIOSH30JI ¥ KCHUJIOJN, TBEPAbIE YaCTUIIBI, OKCUBI a30Ta, OKCHJI YIJIepo/a,
CepOBOAOPO/I, TUOKCUJI a30Ta, MeTaH. [1]

BypoBble pacTBOpBI, IPUMEHSIEMBIE IJIsl CMa3KH U POMBIBKH CTBOJIOB
CKBOXUHBI BO BpeMsi OypeHus, IpEACTaBISIOT COOOH  CIOXHYIO
MOJIMINCTIEPCHYIO CHUCTEMY, COCTOSIIYI0O W3 JKAOKOW (a3el m TBEPHOH
Cpenpbl.

Korma nedTempomykThl mMomamaroT B BOAY, OHH OOpa3ylOT CIOH
TOHKOH IUIEHKM Ha €€ moBepXHOCTH. CaMble JIeTKHe YTIIEBOJOPOIBI
UCTIApsIOTCd ¥ IONAJAloT B atMocdepy, B BOIE OCTAIOTCS IKHUPHBIE,
KapOOHOBBIC W HE(TAHBIC KUCIOTHI, (PEHOIBI, Kpe3ousl. [lociie HeCKOIbKUX
JHEH XMMHUYECKOro M OMOXMMHYECKOrO Pa3JIoKeHUsi 00pa3yloTcs Apyrue
COEJIHEHHS - OKHUCIICHHbIE YIJIEBOIAOPOABI, XapaKTepU3YIOIIUEC BBICOKOM
TOKCUYHOCTBIO. [2]

3arpsi3HEHUE TOUBBI HE(TENPOAYKTaMH NPUUUHSIET BECOMBII yiiepO
6J'II/I3J'IC)KaIIII/IM Hacel¢HHBIM IIyHKTaM B YaCTHOCTH, HUCKIIYaCcTCA
BO3MOXXHOCTb HNPUMCHCHHUA 3€MCJIb Jid CEJIbCKOXO03IHCTBEHHBIX HYXI.
Kpome TOro, HapymarTCs €CTECTBEHHBIC 3KOCHCTEMBI, CTaHOBSCH
HETIPUTOAHBIMHU JUISL KU3HM MHOTHMX PAacT€HWH WM AWKHAX JKUBOTHBIX.
[IprunHON 3arpsi3HEHUs] B OCHOBHOM SIBIISIIOTCS YTEUKH, aBapuul WU
PasIUBBbI, CITyYalOIUecs PHU 100bIYe TPAHCTIOPTUPOBKE HEPTH.

Hed1b comepxuT B cebe MHOXKECTBO Pa3IMYHBIX BEIIECTB TaKHe, KaK
ypaH, TOpHUH, paguil, KOTOpBIE HOCAT pPaJMOAKTUBHBIN Xapakrep. B
nporiecce OypeHus, yTeuek, pa3auBoB He()TH, paIHOAKTHBHBIC COCIMHEHISI
BBIXOJAT Ha IIOBEPXHOCTh aTMoc(epbl, TeM CaMbIM  3arps3HssL
OKDPYXKAIONIYI Cpeay, YTO MeiaeT paguyc paboTel Haln HE(ThIO OUYCHB
OIaCHBIM JIJId )KMBBIX OPraHu3MOB.

[Monyuaromasics Boja Oorara XJIOPHIOM WM CYJIb()ATOM, COJISIMH
IIEJIOYHO3EMETbHBIX METaJUIOB, TaKMMHU Kak KajbLUi, Oapuil, paauii u
crponnuii. Illnam npencrasnser coboii cMech OCTATKOB OT 10OBIYM HE(TH.
OH COCTOUT U3 NECKa, TAKEIBIX YIIIEBOJOPOJIOB, KYCKOB TBEPABIX COJIEBBIX
OTJIOKEHUH.

Okonornyeckasi 0e30IacCHOCTH SIBISIETCSl 00S3aTENBHBIM  yCIOBHEM
YCTOWYMBOTO pPAa3BUTHA CTpaHbl M BBICTYNAET OCHOBOM COXpaHEHUS
MNPpUPOJAHBIX CUCTEM W NOAACPKAHUA COOTBCTCTBYIOLICTO KadY€CTBa
OKpy>Karomen cpenpl. st moamepkaHus KadecTBa OKPY)KAIOUICH Cpembl
ciaemyer cobOmogaTh TpeOOBaHUS JKOJOTHYECKOW OE30MacHOCTH, B
npouecce 100bMM  HehpTH W €€ TPAHCIOPTHPOBKH  JUCIUILIHHBI,
obecreunBaTh TOTOBHOCTh K JIOKIM3AIWM aBapuil W JIMKBUAALUH HX
MOCJIEACTBUM.
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HOPMATHUBHO-IIPABOBAS BA3A B OBJIACTHU OBPALIIEHU A
C TBEPABIMU KOMMYHAJIbBHBIMHU OTXOJAMU

Cdepa oOpameHuss ¢ OTXOJaMH TPOU3BOJCTBA W IMOTPEOICHHSA,
BKITIOYAOIe B ce0s TBepable KOMMYHanbHbIe oTx0oAbl (mamee TKO),
corimacHo KoHctuTynum, perynupyercs Ha (eepalbHOM U pEerHOHAIHHOM
3aKOHOJATEIhCTBE, TO €CTh OTHOCATCA K COBMECTHOMY BEICHUIO
Poccutickoit ®enepanueii (nanee PD) u e€ cydorexTamu [1; c1.72].

OCHOBHBIM JIOKYMEHTOM B 00JaCTH 3KOJIOTMYECKOTO I[IpaBa Ha
¢denepanibHoM ypoBHe siBisiercsi DezepanbHbiii 3akoH (nanee d3) «O6
oxpaHne okpyxaromieii cpensn» ot 10.01.2002 Ne 7-03 [2].

OtHomeHus: B o0jacTu oOpamieHusi ¢ OTXOJaMH PETYIUPYIOTCS
HernocpeAacTBeHHO D3 «O0 oTxoaXx MPOW3BOACTBA M TOTPEOICHUS» OT
24.06.1998 Ne 89-®3 [3].

Cratbst 1 @3 «O0 oTx01aX MPOU3BOJCTBA M TOTPEOIICHUS» COACPIKHUT
B cebe ompezenenue NoHATUS «OTX0/bI IPONU3BOJCTBA U TIOTPEOICHU», a
Takoke «TKOy», «YTunm3anus otxonoBy, «HakoIieHHe 0TX0I0BY:

«OTX0aMH ITPOM3BO/ICTBA M TOTPEOIEHUS (J1aee OTXObI) SBISIOTCS
BEIIIECTBA WIIM IIPEAMETHI, 00pa3oBaHHBIC B PE3yNbTaTe MPOU3BOICTBEHHOM
JIeSITEIPHOCTH, a TAaK)XKe BBITIOJHEHUS PabOT W OKa3aHUS yCIyr, Wi B
pe3ynbpTaTe MoTpeOIeHus, Mo UIe)KaINe U NpeIHa3HauYeHHBIC yIAICHUIO B
COOTBETCTBUH ¢ HacTOsIuM D3».

«TKO — otxompl, 00pazoBaHre KOTOPHIX OOYCIIOBJICHO B PE3yJbTaTe
HaKOIUICHWS B OKWIBIX IOMEIICHHSX B TIpoliecce MOTpeOIeHus
(¢U3MIeCKUMHU JIMIIaMH TOBAapOB, YTPATHBIIMX CBOM IOTPEOUTEIHCKHE
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CBOMCTBa B IPOILECCE WX WCIIOJIL30BaHMS, JUIS yJIOBJIETBOPEHUS JTHUYHBIX H
OBITOBBIX HYXI, a Takke oOpasyromuecss B Ipolecce AesTeIbHOCTH
IOPUIUYCCKUX JIUIl U WHIUBUAYAIBHBIX TPEIANPUHUMATENICH, CXOXHUE IO
COCTaBY C OTXOJaMHM, 0Opa3yromIuecsl B JKHJIBIX IOMELICHHUSX B IpoIecce
noTpeOieHUs (PU3MYSCKUMHU JTHIIAME.

JIOKyMEeHTOM, coOAep)Kallnii TEPMHHBI B CHCTEMAaTH3UPOBAHHOM
MOPSiAKE W OTPAKAIOUIMH CHCTEMY NOHSATHH B cdepe oOpammieHus c
OTXOJlaMH, SABJAECTCS BBEIACHHBIN B  meiictBue IloctanoBiieHHeM
Toccranmapra P® «'OCT 30772-2001» ot 28.12.2001 Ne 607-ct. B
JTAHHOM HACTOAIICM CTaHIApTE yCTAHABIMBAIOTCS ONPEACICHUS TCPMUHOB
U OCHOBHBIX TOHATHH, KOTOpPBIE HEOOXOAMMBEI MJIsi PETyIUPOBAHMUA,
OpraHu3alliy, IpOBeAcHHS padoT, a Takke Ui HOPMATHUBHO-
METOJIMYECKOTO O0eCIieueHHs: NMPH OOpAILEHUH C TBEPIBIMH, >KUIKUMH
(copocamm), ra3oo0pa3HbIMH (BbIOpOCaMmM), IIIaMaMHd U CMECSIMH Ha
pa3HBIX JTamax TEXHOJOTMYECKOro IMKIa IPOM3BOACTBA, a TaKke
pacmpoCTpaHseTcss Ha  YHHYTOXKCHHUE JIIOOBIX OOBEKTOB, KOTOPBIC
0003HaYaI0TCs KaK OTXOAbI M OHochepo3arpsi3HUTENH.

Otxonwl, B coorBeTcTBHH ¢ «['OCT 30772-2001», 5TO oOcCTaTKH
NPOAYKTOB WM TPOAYKT, 0Opa3oBaBHIMIICA B TPOIECCe WM IO
3aBepIICHUH ONPEACICHHOW NEATCIFHOCTH, HEe HCIOJB3yEeMBId B MPSMOU
CBa3M C 3TOU JIEATEILHOCTHIO [4].

«OTX0/IaMU TIPOU3BOJICTBAY SIBISIOTCA: OCTATKH CHIPhS, MaTepHAJIOB,
BEILIECTB, M3JEJNUI M NpPEeJMETOB, KOTOpble OOpPa30BaIUCh B IPOILECCE
HpOId?;BOI[CTBeHHOfI JACATCIBbHOCTH, a4 TAKXC BBIINTOJIHCHUSA pa60T, OKa3aHusA
YCIIyT, yTpaTUBIINE MOTPEOUTENHCKHE CBOMCTBA MOJHOCTHIO MIIM YaCTUYHO.

K «OTXO0aamM HOTpe6J'IeHI/I$[>) OTHOCATCA BEIIECTBA, MaTCpHalibl U T. 1.,
KOTOPbIE TIOJIHOCTBIO WM YaCTUYHO YTPATHIIM CBOU H3HAYAJIbHBIC
CBOMCTBA, HE TMPHUrOAHBIE K TOTPEOJNIEHHI0O MO NPAMOMY  HIIH
JIOTIOTHUTEIPHOMY KOCBCHHOMY Ha3HAUCHHIO, B CBSI3U C (DU3UYCCKUM WU
MOpPaJIbHBIM H3HOCOM B IIPOLIECCE KU3HENESSTEIbHOCTH, UCIIOJIB30BAHUS U
JKCIUTyaTaIuH.

[NonsaTne «kpymHOrabapUTHBIE OTXOIBD» HE 3aKPEIICHO MPaBOBBIMHU
aKTaMH, HO BCTPEUYAETCs B JOKYMEHTaX, PENIAMCHTUPYIOIIUX OOpaIIeHue C
TKO. K «xpymHOraGapuTHbpIM OTXOZaM» MOXET ObITh OTHECEHBI:
BEJIOCUIIE/IbI, cTapas MeOenb, OCTAHKM OT pPEMOHTa KBapTHp M T. IL,
mpaBwiia cOopa W TPHUMEPHl «KPYMHOTaOApUTHBIX OTXOMIOBY» YyKa3aHbl B
nonpaszaene «CanutapHas yoopka, cO0p Mycopa W BTOPUYHBIX PECYPCOBY,
KOTOpBIe Iponucansl B «[IpaBmiax n HOpMax TEXHUYIECKOH SKCIUTyaTallnu
skuunHoro hoHmay, yrBepxkaeHHoro [TocranomnenueM ['occtposi PO ot
27.09.2003 Ne 170. CornmacHo BBINIEYKa3aHHOMY IIOCTaHOBIICHUIO,
«KpYIHOTA0APUTHBIC OTXOIbD» JOJDKHBI COOMpPAThCS Ha CHEHUATBHBIX
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IUIOIIaaKaX, WIN B OyHKEpax-HaKOMHTENSAX, a TaKXKe BBIBOBUTHCA II0
3asBKaM  OpraHM3alui, OOCIY)XHMBAIOIIMX O KWIUIIHBIA  (GOHA, Ha
MYCOPOBO3aX, MPEAHA3HAYCHHBIX JUIS «KPYITHOTA0APUTHBIX OTXOJIOBY» HIIH
IPy30BbIM TpaHcnopToM (1. 3.7.15).

«CoOCTBEHHHKOM OTXOJ/IOB» SIBJSIFOTCSL NPOM3BOASAIINE OTXOABI U
MMEIOIINE WX B COOCTBEHHOCTH IOPHIMYECKUE JIMIA W WHIWBUAYaEHBIC
MpeanpuHIMATENI, B  HAMEPeHHsS KOTOPBIX  BXOIAT  3arOTOBKA,
mepepaboTka, a TakKe Apyrue padOoTH 10 OOpAIICHHIO C OTXOIaMH,
BKITIOYas oTuyxaeHue (1. 7.8).

Onpenencane «TKO» B coorBerctBim ¢ ['OCT 53691-2009
cnenyromee: «JTO OTXOHIBI, OOpa3OBaHHBIE y HACEJCHHSA, BO BpeMs
NPUTOTOBJICHUS] IUIIM, YOOPKM M PEMOHTE  IKHIBIX IIOMEIICHHH,
COJICpPIKaHUU MTPUAOMOBBIX TEPPUTOPHIA, OOIIECTBEHHBIX MECT, pa3BeCHUH
B KHJIBIX MOMEIICHUAX JOMAIIHUX JKUBOTHBIX, NTHUI], @ TAKKE MPEIMETHI
JIOMalIHero o0uxo/a, yTpaTuBIIne CBOIO MPUTOITHOCTY.

Cornacho 1. 2 Crathu 4, IpaBO COOCTBEHHOCTH Ha OTXOJbI BO3MOYKHO
JUIsL TIPUOOPETEeHUsSI IPYTUM JIMIOM, OCHOBaHHEM JUII KOTOPOTO SIBJISIETCS
JIOTOBOP KYTUIH-TIPOAAXH, MEHBI, JTAPSHUS U T. 1.

[epepacmpeneneHue MTOJTHOMOY M OpraHOB MECTHOTO
CaMOYTIpaBIICHH, a TAKXKE OPraHOB TOCYJapCTBCHHOM BIacTH cyObekTa PD
B cdepe oOpamieHHs ¢ OTXomaMH, B cooTBercTBUH ¢ @3 «O06 orxomax
MIPOU3BOJICTBA U MOTPEOICHUY, MPerycMOTpeHbl YacTeio 1, 2 Cratem 17
@3 or 06.10.2003 1. Ne 131-®3 «O6 00mMX NPHUHIMIAX OpPraHU3aALUH
MECTHOTO caMoyIpaBiicHus B PDy.

Hanmzop B o0acti obpamieHus ¢ 0TX0aMH CO CTOPOHBI FOCYJIapcTBa
MPOBOJUTCST OpraHAaMH HCIIOJHUTENBHON BIACTH CyOBbeKTOB PD wu
YIOJIHOMOYEHHBIMH  (ellepalbHBIMM, TIPH  OCYIIECTBICHHH  HMMHU
pEeTHOHANBHOTO M (peepanbHOTO0 TOCYAAapPCTBEHHOTO AKOJOTHYECKOTO
KOHTPOJISI COOTBETCTBEHHO, COTJIACHO MPEICTABIEHHOM UM KOMIETEHIUH B
cootBercTBUM c 1. 2 Cratbu 25 @3 or 26.12.2008 r. Ne 294-®3 u
3aKOHOAATENLCTBOM PD.

B HACTOsIIIEe BpeMsl 9KOHOMHYECKHUH MEXaHU3M
IPUPOJONOIb30BAHUS U  OXpaHbl OKpYXKAaloIled cpeabl MpeTepren
U3MEHEHHs, COIJIaCHO KOTOPBIM 3KOHOMUYECKOE CTHMYJIUpPOBaHUE
MIPOBOJIUTCS MOCPEICTBOM:

1) cokpamieHusi pasmepa B3BIMACMON IUIATHI MPU KCIOJIB30BAHUH
TEXHOJIOTHH, KOTOpbIe 00ECTIeYNBAIOT YMEHBIIIEHNE KOJTHYECTBA OTXO0B;

2) yCKOpEHHs aMOPTH3AIlMK OCHOBHBIX MMPOU3BOICTBEHHBIX (HOHIIOB,
KOTOPBIE CBSI3aHBI C OCYIIECTBICHUEM JESATEIHHOCTH O cepe oOpamieHuns ¢
OTXOJJaMH.

Ilopsnok  mmaTel  3a  pasMeleHHE  OTXOJOB  ONpeAensercs
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ITocranoBnenuem IIpaButensctBa P® ot 28.08.1992 1. Ne 632 mun
«VHCTPYKTUBHO-METOUUECKUMH YKa3aHUSAMHU IO B3UMAHUIO IJIAaTHl 3a
3arps3HEHUEe  OKpyXammeil  mpupojgHoit  cpeab». UMHble  Mephl
SKOHOMHUYECKOTO  CTUMYJIHMPOBAHUS CO CTOPOHBI TOCYHAAapcTBa HE
INPUMEHSIOTCS B HACTOsIIee BpeMs B CBSI3U HE MOATBEPHKACHHBIMU
MPaBOBBIMH HOPMaMH MPSMOTO IEHCTBHA.

CocTaBneHus MacmopTa OTXOAOB I OLEHKH MX CBOWCTB, COCTaBa U
OTIaCHOCTH OCYIIECTBIISIETCS B cOOTBETCTBHHM C Ilonoxkennsmu 4. 3 Craten
14 ®3 or 24.06.1998 Ne 89-®3 «OO0 oTxomax NpPOM3BOACTBA U
notpedneHus’» Ha otxonsl |-IV kiaccoB omacHOCTH, ¢ HCIIOIB30BaHHEM
KPUTEPHEB OTHECEHHS OTXOJOB K KJIACCYy OMACHOCTH JUIS OKPY’)KarOIIEH
Cpelsl, yTBEP>KACHHBIX MHUHUCTEPCTBOM IPUPOAHBIX PECYPCOB M 3KOIOTUU
P® (manee MIIP P®) ot 15.06.2001 Ne 511. B Bompoce ompeneneHus
KJIACCOB ~ OMAcCHOCTH  M3BECTHO, UTO: «B ClIydae COOTBETCTBUS
KJI1acCU(UKAIIMOHHBIX IPU3HAKOB obpazyemoro oTX07a c
KIaCCU(DMKAIIMOHHBIMM  TIPU3HAKAMH aHAJIOTUYHOTO OTXOJA, KOTOPBIH
BKiIroueH B Desepanbubix Knaccuduxanmonnsiii Katanor Otxonos u 6aHk
JaHHBIX 00 OTXOJaX, AOTIOJIHUTEIHFHOE MOJITBEP)KACHHUE KIacca OIMACHOCTH
0TX0/1a HKCIIEPUMEHTAIBHBIM M PAaCUYETHBIM METOAAaMH, B COOTBETCTBHH C
Kpurepusimu, He  TpeOyercs»,  cormacHo  llopsaky — BeneHust
TOCYAAapCTBEHHOTO KaJacTpa OTXO/OB, YTBEPXKICHHOMY mpukazom MIIP
P® ot 30.09.2011 Ne 792. Ho npuXoaUTCSl yUUTHIBATh, YTO B COOTBETCTBUU
¢ Ilonoxenussmu a63ama 9 Cratem 3 @3 ot 10.01.2002 Ne 7-®3 «O06
OXpaHe OKPYXalolleil cpeasl», yCTaHOBICHA MPE3yMIILUS 3KOJIOTHYECKOM
OIIACHOCTH, IIAHUPYEMOW XO3SUCTBEHHOW WIM JPYrOW JEesATENILHOCTH,
O3Hauaromas, 4Yro Jrobasg IUIaHWpyemass JesTeIbHOCTh  SIBISAETCS
MOTEHIMAIbHO OIMACHOM, TO €CTh, COCOOHA HAHECTH BPEJ OKpYXKaromiei
cpezne.

CylecTByeT HOBOBBEACHUE B 3aKOHOJATENbCTBE «IKOJIOTMUYECKHIM
cOop», KOTOpOe HpeNCTaBIsIeT Co00il clienyromiee: «CyIIecTBYIOT TOBapHl,
HEoOX0MMbIe K YTHIHM3ALUH, 1T0CI€ YTPaThl UMH CBOMX MOTPEOHUTEIBCKUX
CBOWMCTB ¥ ITPEBpaIIEeHHs UX B OTXOAbI». OOECIeUnTh YTHIN3AHIO 00s3aHbI
MPOU3BOJUTENN M UMIIOPTEPHI TAKMX TOBApOB, COTIacHO MyHKTY 1 Ctarbu
242 @3 or 24.06.1998 Ne 89-03 «0O6 Ortxomax mNPOU3BOJACTBA U
MOTPEOICHUS.

AHanu3 BBIIIECKa3aHHOTO TI03BOJISET CIIENATh BBIBO, YTO B OCHOBHBIX
3aKOHOJIATETFHBIX ¥ HOPMAaTHUBHO-TIPABOBBIX aKTax B cdepe oOpamieHus c
OTXOJlaMH HET OJHO3Ha4dHOro ompeneieHus noHATus «TKO». B cBs3u ¢
3TUM HeoOxoamuMma OoJiee 1eTaabHasi HOPMAaTHBHO-IIPABOBAs PETIaMEHTALUS
psana moHsATHI B cepe obpamenus ¢ ThO, ycuienne HOPM IOPHINIECKOM
OTBETCTBEHHOCTH 32 HapymeHue mpaBwi obOpamenus ¢ THO,
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CBOEBPEMEHHOE YTOYHEHHE HOPMAaTHUBHO-NIPABOBHIX (DOPM B HOBBIX BHJIAX
JeSITeIbHOCTU B JaHHOM OTpaciiu.
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