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1. IEJTM OCBOEHMSI AVCLTLIHBI

Iensio OCBOEHAS AMCHMILIMHEL (W1 Hay9HO-MCCITENOBATENBCKOM JEeATENbHOCTH) SBIIASTCS
topmupoBanme ciexyromux KoMmeTe Ui Ha HpOQEeCCHOHANBHOM YPOBHE:

IIK-8:

CHOCOGHOCTE OPUEHTHPOBATHCA B ITOHOM CIIEKTPE HAayYHBIX mpobieM IMoporossi
npodecCHOHANBHOM 061acTH

OIIK-5:

CIIOCOOHOCTBIO MOZEIMPOBATh, YIPOINATh, aNeKBATHO IIPEACTABIIATE,

CPaBHHBATb, WCHONB30BAaThb H3BECTHHIE PEIICHHS B  HOBOM IToporossrit
TIPHIIONCHHH, Ka4ECTBEHHO OLIEHUBATH KOIHYECTBEHHEIC PE3yITBTaThL,

UX MaTEMaTHIecKd hOpMyTHPOBATh

DOPMHUPOBAHHIO YKA3aHHBIX KOMIICTEHIHIA CITYXXHUT NOCTHXEHHE CIEYIOUUX pe3yIbTaToB
obpazoBanms:

3HAHHN:
Ha ypoene npedcmaenenuli:
~ 3HATb CTPYKTYPY, COCTAB ¥ OCHOBHEIE CBOMCTBA GHOCHEPBL, Kak CIOKHOMN CHCTEMBI, IOIBEPXKEHHOM
9BOIIONMOHHEIM H3MEHEHHAM, 2 TAKKe NICPHOAMIECKAM GrUbypKamIM;
— 3HATh CTPYKTYpY, COCTAaB W OCHOBHEIE CBOMCTBA (H3Mueckux cpex 3emim, rpaHHUIEl 6Hochephl,
CTPYKTYPY B COCTaB TEXHOC(HEPEL;
— 3HATh OCHOBHBIE KCEHOOMOTHKHM, HauMGOee pPacnpoOCTPAHEHHBIE JKOTOKCHYHBIE M OMACHEIE
BEINECTBA, CBOHCTBA BPEAHBIX BELIECTB M MEXAHW3MbI MX BO3NCHCTBHS Ha pasnuuHble pu3HYECKHE
HPHPOTHEIC CPEABI H OPraHU3M YEIIOBEKA;
— SHaTb OCHOBHEIC BHABI M MCTOYHHKH 3arpA3HCHHS OKpYXXaloIed cpelsl Haubonee
PaCIpOCTPaHEHHBIMH BPETHEIME BEIICCTBAMY;
— 3HaTb HANDABICHAS CO3NAHHS M COBEPIICHCTBOBAHMS HAHITYYIINX CYIIECTBYIOIUX TEXHOJOIMI B
KOHTEKCTe HeoOXoauMocTH obecnedeHns TpeGyeMoro YPOBHS 3KOJIOTHYECKO# 6e30I1aCHOCTH.
Ha ypoeHe eocnpouseedenus:
— 3HATE OCHOBHEIC HOPMHUpYCMBIE IapaMETPhI COLEPKAHHS BPESAHEIX BEIIECTB B OKpYy>KaroImeii cpeze;
~ 3HaTk OCHOBHBIC HOPMHpYEMEIE IAPAMETPhI IOMYCTHMOTO BO3/IEHCTRHS HA OKPY>KaIOIIyIO CPEAY;
— 3HATh KPHICPHM OTHECEHHS OTXONOB K KJIAccaM ONIACHOCTH IO CTENEHH WX BO3ICHCTBUS HA
OKPYXAIOMIYIO CPE/ly U METOABI OTIPE/IENICHUS KIIACCOB ONaCHOCT
— 3HATb OCHOBHBIC TPeOOBaHMA B OONACTH 3KOIOTHYUECKOM 0e30macHOCTH, INIpebIBISEMEBIE K
XO3AHCTBYIOINMM CYOBEKTaM [OCY(apCTBEHHEIME HaJ[30PHBIME Oopranamu P®;
— 3HATb OCHOBHEIC IIOJIOKEHHS HOPMATHBHO-TIPABOBOM 6assr P® B obmacTH 9KOJIOTHIECKOM
0e3omacHOCTH, MPHPONOIONE30BAHAS W OXPaHbI OKPYXAIOWIEH Cpensl, a Takxke Hambojee BAKHEIE
MEXIYHAPOAHEIE COTTIAIIEHHS, K KOTOPHIM IIPHCOEMHIANAcH PO.
Ha YDOBHE NOHUMAHUA.:
— 3HaTb OCHOBHbIC HH)KCHEPHbIE M IIPABOBBIE IOXOMBI K paspaboTKe SKOIOrHIECKHX HOPMAaTHBOB JUist
TIPS/PASTAN: HOPMaTHBOB JIOITYCTHMOTO BEIGpOCa, HOPMaTHBOB JIOIyCTHMOTrO cOpoca;
— 3HaTk METOJBl OYHCTKH ra3000pasHEIX IPOMBINLIEHHEIX BEIOPOCOB OT IUCHEPCHBIX YACTHI M
ra3o(napo)oOpasHEIX PUMeCe;
— 3HaTb OCHOBHBIE METOMbI OYHCTKH CTOMHBIX BOJ HPOMBIILIEHHEIX NPeNPUATAR, YKPYIIHEHHBIE
CXEMBI TEXHOIIOTHYECKOr0 HOCTPOEHHS JIOKANBHEIX OYMCTHEIX coopy:xenuii (JIOC) mpeanpusruii,
33BHCHMOCTH OT COCTaBA CTOYHBIX BO;
— 3HAaTh OCHOBHBIC TPeGOBAaHHSA IOCYAAapCTBEHHOIO SKOJIOTUYECKOTO KOHTPOJIA, HHKCHEPHBIE M
TIPABOBLIC IIOAX OB TIPH OPraHH3aIAH IPOU3BOACTBEHHOTO SKOIOIHYECKOTo KOHTPOJIS;
— 3HATh NPUHIMIIEI HOCTPOSHHUS CHCTEMBI SKOJIOTHIESCKOTO MOHHTOPHHT, €I0 HENH U 00LEKTHL,
— 3HATh KJIACCH(UKAIMIO CHCTEM MOHHTOPHHTA M OCHOBHEIE METO/IBI S5KOJIOTHIECKOT0 MOHHTOPHHT A,
— SHaThb OCHOBHBIC AHAIATHYECKHE METOIBI BKOJOIHYECKOro MOHHTOPHHIA, METOABI M3yYCHHS
XMMHIECKOTO COCTaBA Fa30BEIX M BOZHOM cpell, KOHTPONb OPUPONHBIX M CTOYHEIX BOJ, ITOKA3aTCIIH
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KauecTBa BOMBL, COCTOSHHS IIOYB M METOIEI HX ONpEICNICHHA, OHONOTrMYeCKHe MeTONEl B
SKOIIOTHYECKOM MOHHUTOPHHTE;

— 3HaThb NOAXOAEI K ONEHKE 3KOJOTHYESCKHX PHUCKOB, NpPHHIMIEI 0a3HPOBAaHHA METONOB
SKOHOMHYIECKOr0 CTUMYIMPOBAHHS B OGNACTH OXPAHEL OKpy>Karomei cpessl;

— 3HATH OCHOBHBIE METOILI JKONOTHYECKOTO NPOrHO3MPOBAHH, OIEHKH YPOBHS 3arpsA3HEHHs
TEXHOC(EPEL, ONEHKH HANPAKCHHOCTH SKOIOIHIECKIX CHUTYaIlHiA.

YMeEHu:
TEOPETUIECKHE:
— TPOBOAHTE AHANMM3 COOTBETCTBHS (DAKTHUESCKHX TIapaMETPOB Tra3oBBIX BEIGPOCOB H COPOCOB B
BOJHBIE OOBLEKTH TPeGOBAHHAM HOPMATHBHO-TEXHUYECKOMN AOKYMCHTAIUH, HOPMATHBHO-IIPABOBHIX
aKTOB;
— OCYIICCTRITE IIPOTHO3HPOBAHWE IOCIHCACTBHN 3arpS3HEHHS NPUPOAHEIX Cpel, IPOBOAHUTH
MHKEHEPHO-3KONIOTMIECKHE PACYETH ¥ MATEMATHIECKOE MOZENUPOBaHHE.
IPaKTHYECKHE:

~ JYMCTh NpPOH3BOIWMTL DPAacueThl OTHEIBHEIX MOKa3aTelel, BXOAAIMX B MPOEKTEI HOPMATHBOB
BEIOPOCOR ¥ c6pocoB;

~ YMCTL NpPOH3BOJMTL HHXCHEDHEIC PAacYeThl CHCTEM OYMCTKM TA30BEIX M ABIMOBBIX BBIGPOCOB,
HEOOXOMMBIE 15 IPOEKTHPOBAHMS CHCTEM OUHCTKH ra3’oBEIX BEIOPOCOB;

~ YMCTb IPOM3BOAUTL HHXEHEPHBIE PACUETHl COOPYIKCHHH MEXaHMYECKOM OYHCTKH CTOYHBIX BOJ,
uzmKo-xHMUYECKOH B XUMHEYECKO OYHCTKH CTOYHBIX BOJ;

~ YMCTh NOIB30BaTbCA OCHOBHBIMH HOPMATHBHO-TIPABOBEIMH AOKYMCHTaMH JJIA MOJICIMPOBAHMSA
ACUCTBHIL IO YIIPaBIECHUIO KAYECTBOM OKpY>XKaloIeH cpeasr;

— YMETh IPOU3BOJUTE PaCUeTHl ¢ HCIIOIB30BAHHEM NpOrpaMM IO OLECHKE 3arps3HEHHS BO3IYHIHOTO
Gacceitna: VIIP3A «Dxonor» u «[IJIB-Oxomor» (¢ HCHOIBb30BAHMEM moxnyneit «CopaBo4HMK
BEIIECTB» U «I/IHBeHTapnsaunx»);

— YMETh IIPOH3BOAMTL PacHeTHl C MCIOJIB30BAHHEM IIpOrpaMM II0 ONEHKE 3arps3HCHMS BOMHEBIX
06nexToB: «HJIC-AGoHeHT>, «HAC-Okonor», «Pacyer 066eMOB MIOBEPXHOCTHOT'O CTOKA».

HaBbIKH:

~ YHaCTVi B aHAMTHYECKUX M3MEPEHHUSX C ONpefeNeHHeM (haKTHIecKHxX KOHIICHTPAIMii HEKOTOPBIX
PaCIPOCTPAHEHHEIX BPETHEIX BEIIECTB B IPOMBIILIEHHBIX BRGPOCAX 1 cOpocax.



2. MECTO JMCLIMILIMHBI B CTPYKTYPE OOII BITIO

HAuciunmna  WnxenepHsie MCTOZIBI  3amWTRl atMochepsl M rumpocdepsl  sBIfeTCS
AUCLMILIMHOM BapuaTHBHOK 9acTu B1.BY.00 Bioka 1 NIPOrpaMMBI.

Conepikanye MUCHMIUIMHBI SBNSeTCS NOrHuecKuMm IPONO/DKCHHEM COLCPIKAHHA IACIHUILIUHE:
Oxonorus, OCHOBE HPOMEIILIEHHOMN SKONOTHY H CIIOCOGCTBYET OCBOSHHMIO MUCHHIUIAH: TeXHIUECKHE
CPCICTBa 0becreueHns 6e301aCHOCTH KUIHEACATEIBHOCTH ¥ Monnropunr 6e3omacHocTa.

Ipensapurensusie koMmeTeHIyHy, COpMHUpPOBaHHEIE y OGyYarOmerocs 1o Hauana HU3y4CHHUS
AUCOMILIMHEL, COTIIACHO (elepabHOMY TOCYIapCTBEHHOMY 00pa3oBaTENbHOMY CTAaHAApTy BBICHIETO
podeCCHOHATEHOTO 00pasoBaHHs 10 HANpABICHHIO noaroroku 280700 Texuochepras

GesomacHoCTh (KBaMApUKAMS (cremens) "Gakamasp"), yrs. IlpuxasoM Muno6prayke P® ot
14.12.2009 N 723:

BIaJICHUEM KYIbTypoil Ge30macHOCTH u PHCK-OpHECHTUPOBAHHEIM MEINLICHHEM, IIPH KOTOPOM
BONIPOCEI  GE30MacCHOCTH ¥  COXpaHEeHHS OKpYXaIOINeH Cpelbl pPAacCMaTpUBAIOTCH B KAUeCTRe
BOXHEHINMX IPHOPUTETOB B XH3HH U JAEATEIHOCTH (OK-7).



3. CTPYKTYPA ¥ COAEP KAHUE AUCIMITIAHBI

(¢ pacupenenennem obmero Gromkera BPEMEHH B 9acax)
Obmas Tpy0eMKOCTS NMCIMILIMHEL COCTaBIIAeT 4 3aUeTHBIe enuHuLEL, 144 yaca.

3.1. Conepranue (1MTaKTHKA) M CIHILIHHDT

KYPC
CEMECTP

HOMEPA PA3NEJIOB

HAVMMEHOBAHUE
PA3JIEJIOB U
AUNAKTUYECKHUX
EJUHUIL]

BCEro

AYJIUTOPHBIE
3AHSITHA B
KOHTAKTHOM
®OPME

BCETO

JIEKIAR
JIABOPATOPHBIIT

AynuropHslit

INIPAKTHKYM (CEMHHAP)

NPAKTHKYM

CAMOCTOSATEILHASA
PABOTA CTYAEHTOB

DOPMUPYEMASA

KOMIIETEHIHA, %

Pasgen 1. ®usnko-xummueciue OCHOBBI
NPONECCOB HIKEHEPHOH IKOJIOrHH
DU3HAKO-XUMHYIECKHE CBOIMCTBa AUCTIEPCHBIX
cucteM. Kiaccumkaims JucnepcHsIX cHeTeM.
CucteMsl ¢ razoroit JHCHEPCHOHHOK  Cpemoii.
Adpo3on.

CucteMsl ¢ xmuxoi JMCTIEPCHOHHOM  cpenoit
Komnonzassie cucremsr.

HosepxmocTHbE CBOlMCTB2 BemecT Ha rpanure
pasgema ¢a3. CmaumBamme u KalWUIApHEE
SBNCHAA. Afresus. DUM3HKO-XMMHYECKHE OCHOBEI
¢roranmonmbx nponeccos.

Iponeccn paccempanus BEIOpOCOB B atMocdepe.
PacyeTsr pacceusanis u ocHOBEI MPOCKTHPOBAHM.
IIpoueccr pas6asnenns cTokos B BOIHOM cpene.
OCHOBH ~ GMOXHMWYECKHX METONOB  OYHCTKH
Ta30BBIX BHIGPOCOB M JKHAKOCTHEIX COPOCOB.
Hectpyxums, oxkucienne 1 aCCHMHIIAIMA IpUMeceit
MHKpPOOPTaHH3MaMH.

21

15
%

Pasgen 2. Merognl ouMerkm rasoBeIx @
JABIMOBBIX BbIGpOCOB B armocdepy,
ra3’004YHCTHLIC YCTAHOBKH

HentpoGexnrie MeTompr. Potammonnsie YCTaHOBKH.
mc1ors! poMENILIeHHbIE, GAaTapeiHble MIIOHEL
OCoGeHHOCTH IPOEKTHPOBAHNSA, OCHOBEL pacdeToB,
TEXHONOIMYECKHUE PEXKUMEL

OnexTpocTaTHYeckHe MeTOMEL IpoMeimnennsie
3IeKTPOGIIBTPE. OcobeHHOCTH TIPOEKTUPOBAHMA,
OCHOBBI PaCYETOB, TEXHOJIOTHIECKHE PEXHMEL.
XunkoctHbie METOJEI. ITpoMernzienHsie
CKkpyOGepel.  OcobernocTn NIPOEKTHPOBAHM,
OCHOBBI PAaCYETOB, TEXHONOTHIECKHE PEXHMBI.
CopbnmoHHEIE MeTONEI OYHCTKH ra3oo6pasHeIx
BHIOPOCOB. OGNACTH TNPHMEHEHHS OCHOBHLIX
METOHOB, KOHCTPYKTHBHEIE ocobeHHOCTH
060pyN0BaHAA M aNNapaToB, OCHOBEI WX pac4eTos,
TEXHOJIOTHYECKUE PEKHMB.

KoMmekcHble cucTeMbl 04MCTKM Ta30BBIX H
IOBIMOBEIX BEIOPOCOB. OcobeHHOCTH
IIDOCKTHPOBAHWUS  CHCTEM  OYHCTKH  ra30BbIX
BLIOPOCOR.

Oxcmwiyaramua Ta3009HUCTHBIX YCTaHOBOK.
IIpou3sBOACTREHHBII SKONOrHYECKHI KOHTPOIIb.

21

16

15
%

15
%
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Pazgen 3. Meroabl 0YHCTKH CTOYHBIX BOA ©
06opyoBaHHUe A1 HX peasH3amMu
MexaHnyeckas: OYHCTKA CTOYHBIX BOX OCHOBHEIE
METOMBI M obmacTH  mx OpHUMEHEHWS,
KOHCTPYKTHBHBIE OCOGEHHOCTH COOPYXEHHH u
OCHOBBI MX DAcyeTOB, TEXHOIOTHIECKUE PEXHMEL.
Coopy:xeHns MeXaHMIECKON OYHCTKY CTOYHEIX BOI:
pemreTku u YCPEAHHTENH, OTCTOHHHKH,
HE()TENOBYIKH,  NECKOJIOBKHY, THAPOLMKIIOHE,
OCaJUTETBHBIC HeHTpUYTH, CeIlapaTopsi,
(uibTpamonHEle  ycTaHOBKH, bunsTpyromue
LEHTpADYTH.

DH3MKO-XHMHIECKas OYHCTKA  CTOYHEIX BOZ:
OCHOBHBIC METOAB M O0NACTM MX NpUMeHeHHs,
KOHCTPYKTUBHBEIC OCOGEHHOCTH OGOpYNOBaHHA M
OCHOBEI €T0 PAcveTOB, TEXHONOIMYECKHE PEKUMEL
Yeranosku u 0GopynoBanue (WB3MKO-XHMHYECKOH
OTHMCTKH  CTOYHBIX  BOA:  KOAry/IALMOHHEIE
YCTaHOBKH, ¢roTanronHsIE YCTaHOBKH,
SKCTPaKUMOHHEIE  YCTaHOBKH,  aJCOPGIHOHHbIE
YCTaHOBKH, HOHOOOMEHHBIE YCTaHOBKH,
MeMOpaHHOe 06OpynoBaHHe, 3MEKTPOXUMHYECKHE
YCTaHOBKH, N€Ta3aTOpbL.

XuMUdecKkas OYHCTKA CTOYHBIX BOI: OCHOBHEIE
METOMBI 3| obnacta X TIPUMEHEHHU,
KOHCTPYKTHBHEIC O0COGEHHOCTH O0GOpYHOBaHHS M
OCHOBBI €T0 pacyeTOB, TEXHOIOTHIECKHE PEKUMBL.
VeraHoBKH B 06OpyROBaHHE XHMAYECKOM OMHCTKH
CTOYHBIX BOX: HEHTpaIM3aIHMOHHEIE YCTAaHOBKH,
YCTAaHOBKH /i1 XJNOPHUPOBAHHA BOJEI, YCTAHOBKH
T O30HUPOBAHHS BOJIBI, YCTaHOBKH
KAAKODAIHOTO OKMCICHHUS.

Tepmimaeckoe ofesBpexwuBanue KHAKUX ¢6pocos.
O6opynosamme s TepMugeckod obpaboTka
CTOYHEIX BOJ.

Coopyxenns GuomOrHuecKod OUHCTKH CTOYHBIX
BOJ. OCHOBHEIE TEXHOJIOTHUECKHE CXEMBI OUMCTKL
A3DOTEHKM,  OKCHTeHKH. OCHOBBI pacueToB
5POTEHKOB. BHOGUIBTPEL. Bronoruaeckue mpyapi.
OKCIUTyaTalus TOKANHHBIX OYHCTHBIX COOPYKEHH
TOpeanpaaTHit. [IpOM3BOACTBEHHEIN KOTOrHIeCKMiL
KOHTPOJIb.,

23

16

20
%

20
%

Pa3nes 4. xonoruuecknii MOHHTOPHHT

Ilonarne 06 3KoMOTHUECKOM MOHHMTODHHTE, €ro
Demax u  obObekrax. Kiaccupmkarms crctem
MoHUTOpHHTa. HabmoneHwa 3a  OCHOBHEIMEH
COCTABIAIOIUMH 6uocdeprr. Meromnt
IKONIOTHIECKOT0 MOHUTOPHHTA.

Monuropunr atMochepHoro BO3ZfyXa, OpraHu3aius
HAGIIOICHAI M KOHTPONS 3arpsA3HEHuH,
MonuTopUHT BOIHBIX 06BEKTOB.
IouserHO-3K0NOTHUE KM
MOHMTOPHHT GHOpa3HOOGpasyAL.

MOHHTOPUHT H

13

12

15
%

15
%

Paspen 5. Jxonornueckoe HOPMMPpOBaHHE
OKONOTHYecKHe HOPMATHBHI COCTOSIHIISI
TeXHOC(EPEIL.

HopMuposanme kavecrsa aTMOC(epHOTO BO3yXa.
Hopmuposanue kagectsa BozsL.

Hopmuposanue sarpssamomux semects B nouse u
NPOAYKTaX IMUTAHAS.

25

17

14

10
%

10
%




Paznen 6. Ixosornueckoe NPOTrHO3HPOBAHNE
OweHka ypoBHS 3arpssHeHus TeXHOCheEpEL,

OueHka HalpsDKeHHOCTH SKOOTHYECKHX CHTyaluii.
Cnoco6r1 " METO/TBI TIPOTHO3HPOBAHMA
HOCHeACTBMH  3arps3HEHHMsS NPHUPONHEIX  Cpex.
WmkeHepHO-3KOIOTHIECKHE pacdeTs u
MAaTeMaTUIeCKOE MOAEIMPOBAHYE.

22

16

14

6 | 5% | 5%

Pazpgen 7. AHaNMTHYECKHE
3KOJIOTHYECKOr0 MOHHTOPHHTA.
oGopynoBanne

Knaccupukamus ocHoBHEIX MeTomoB. XAMmueckue
METOMEL. DMAKO-XUMHYECKHEe METOZBL
Onrraeckue MeToas!. Xpomarorpagus.

MeTonb! M3ydeHMs XMMIYECKOrO COCTABA Ta30BBIX
CPEJ, ONpe/IeieHre XHMUMECKOro COCTaBa BO3AYXa.
Meronp m3yaenus xmmudeckoro cocrasa BOIHOM
CPEABI, KOHTPONb MNPHPOAHBIX BOX, KOHTPOIG
CTOYHLIX BOJ, IToKazarTeNn kadecTBa BOMIEL
IlokasaTennm COCTOSHMA [OYB © MeTOmBI HX
olpeeNeHus.

Buonormueckue Meromm B sKomOrEgeckoM
MOHMTODHHIE, GHOTECTHPOBAHKE M GHOMHIMKAIIA.
BuoMonuTopHAT BO3yLIHO# CPEITBL.
BHOMOHMTOPHHT BOIHOI cpeasl. BuoMoHUTOpHHT

METOABI
IlpnGoper u

19

IIOYB.

16 | 20 | 20
% %

BCEI'O IO TUCLIATLIIMHE | 144 | 51 17 | 34

93 ]100%]100%

3.2. AymuropHbiii npaxTHKyM

Homep u
HaUMEHOBaHME
pasgena
AUCIMINVIMHbI

Tema HPaKTHYECKOro 3aHATHA

O6nem, ayx.
4YacoB

Paznen 2. Meroxt
OYHCTKH Ia30BbIX M
JBIMOBEBIX
BEIGPOCOE B
arMocepy,
Ta30049HCTHEIC
YCTaHOBKH

Paspen 5.
JKonoruyeckoe
HOPMHPOBaHUE
Pazpen 6.
Oxonorugeckoe
TIPOTHORUPOBAHHE

Pacuer paccensanus BpennbIx BemecTs B aTMOC(epHOM BO3yXe U
paspaboTka NpoeKTa HOPMATHBOB HpeACILHO-AOMY CTUMBIX BEIGPOCOB
TIPOMEIILICHHBIX NPEATIPUATHI (C HCTIONB30BAHAEM NPOTPAMMHEIX
naketoB VIIP3A «3xomor» u «I1/IB-Dxomor»)

18

Pazzen 3. MeTomut
OY9HUCTKH CTOYHEIX
BOL U
obopynoBanme s
VX peaTH3aiin
Pasgen 5.
Oxonormaeckoe
HOPMUpOBaHHe
Paznen 6.
3komorugeckoe
TIPOTHO3UPOBAHNEC

Pacuer HopMaTHBOB mOMyCTIMEBIX ¢6pPOCOB MPOMBIILIEHHLIX
NpeanpuATHii. Pacyer mporaosupyemoro oGbéMa MOBEPXHOCTHOT'O
CTOKa. Pacuer pacnpocTpaHeHus 3arps3HAIOMIX BEIIECTB B OTKPAITHIX
BOJI0EMAX (C MCIIONE30BAHMEM MPOTPAMMHBIX TTAKSTOB «HAC-
AGonenT», <HJIC-3xomor», «PacdeT 06beMoB MOBEPXHOCTHOT'O
CTOKa»)

16

Hroro:

34




3.3. JlaGopaTopubrii HPaKTHKYM - HPOrpamMmoii He HpeTycMOTpeH

3.4. CamocrosreabHan pabora crynenra (CPC)

BpeMA (Jac)

Homep u Haumenoranue COJIEPXXAHWE
pa3aeia JMCHHIIMHLI YYEBHOT' O 3AJAHWA CPC
Pazgen 1. AHanw3 IeXUUOHHOTO Marepuana. 2
DUHKO-XUMUTECKHE OCHOBEI H3y4eHue pekOMeHTyeMEIX HCTOTHMKOB Lo ToMe paszerna. 2
OLIECCOB HIDKEHEPHOH
P P Hanwcanwe pedepara. 15%
3KONOTHH.
Bemonnenne nomamsero sananms. 5
Paspen 2. ABamm3 neKuyoHHOrO MaTepHana. 3
MeTozpt ouncTky razoBsix u Hi3yqennie peKOMeHIyeMbIX HCTOTHUKOB 110 TeM€ pa3zieina. 3
ABIMOBEIX BEIGPOCOB B HoxroToska k BEIONHEHMIO IPAKTHIECKOH paGoTEL 1
aTMoc(epy, razo09ucTHbIE 9
Beimonuenne nomamnaero 3agamms.,
YCTaHOBKH
AHIH3 EKIMOHHOrO MaTepHaA. 3
Pasnen 3. Meromst oanctku
W3yuenne pexoMeH[yeMEIX HCTOUHHKOR [0 TeMe paszena. 3
CTOYHEIX BOZ M 060opynoBanue
TIoAroTOBKA K BHIIONHEHMIO MPaKTHIECKOH paboTsr, 1
A BX peantn3alyn
Brinommenwe nomammsero 3aganus. 9
AHaIIH3 EKIMOHHOTO MaTepHaIa. 1
Pazpen 4.
. H3yuenne pexoMeHIyeMEIX HCTOYHMKOB 10 TeMe paszena. 1
IKOIOTHIECKHMIt MORMTOPHHT =
Hamucanwe pedepara. 15
AHanu3 JIEKIHOHHOTO MaTepHaa. 3
Pazpen 5.
H3ydenne pexOMeHIYeMEIX HCTOUHMKOB 110 TeMe paspena. 3
IKOJIOTHIECKOE HOPMUPOBAHHE
HoaroToska K BEINONHEHAIO IPaKTHYECKOH paboTEL 2
Paszen 6. AHaNus NeKMOHHOIO MaTepHaa. 2
Oxonoruueckoe H3ydenne pexoMeHIyeMEIX HCTOYHMKOB MO TeMe pasnena. 2
IpOTHO3MPOBaHUE ITozroToBKa K BEIIIONTHERHIO TIPaKTHYECKO pabGoTEL 2
Pasnen 7. AHaIIu3 NEKIMOHHOTO MaTepHaa. 3
AHATHTHYECKHE METOIBI
3KOJIOTHIECKOTO MOHHTOPHHTA, 3
ro P Hsyuenue pexoMeHryeMEIX HCTOIHHKOR IO TeMe paszena.
HpuGops 1 060pynoBanue
BCEI'O: 93

* O6mee KONMYECTBO YaCOB, OTBENEHHbIX ZUIa HamucaHus pedepara, cocrapiser 30. Pa36uenue 1o

pasaeiiaM pou3BEACHO ycCi10BHO (TeMa MOJXKET COOTBETCTBOBAThH ONHOMY H3 pa3nenon: 1 wiu 4).

Crmckn, comepxamme mepeuers moMarmHuxX 3aJIaHAH, NPAKTHIECKHX PaGoT C yKasaHWEM HX

TCMaTHiH, IpUMEpHEIE TeMBI peepatoB nepeurcnens B ITpusoxkermy 4.

BapuanTer noManmmmmx 3aganmii, IPaKTAIECKHX paboT M TeMBbI pehepaToB BKIIOYEHE! B cocTas YMK

JUCITHITIAHEL,

BBIIIOJITHEHUE KYPCOBOI'O IIPOEKTA, KYPCOBOM PABOTHI -

AHCUHHINIAHLI HE NpeayCMOTPEHDI.
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4. ®OPMBI KOHTPO.I51 OCBOEHMS JAUCITUTLINHLI

I'PA®UK KOHTPOJILHBIX MEPOITPHSITHIA

CE- HEJAEJIHW CEMECTPA
MECTP
1 2 3 4 5 6 7 8 9 10 11} 1213114 15 16 17
9 I3 3 3 Ped. IP-1y1r1ip-2| T Judb.
-1 -2 -3 3ager

YCIIOBHEIE 0603HAYEHH:

— J13-1,2,3 — ¢rava nomammero 3a0aHus;
— T - rectupopanme;

-~ IIP-1, 2 — cnaua IIPAKTAYECKON paboThI;
— Ped. - craua pedepara.

Texymas arrecramus crynentor IIPOU3BOJATCS B IUCKPETHEIE BPEMCHHBIE HMHTEPBAIEI
TIpeTIo/iaBaTesicM, BEyIMUM NPAKTHIECCKUE 3AHATHS 110 AUCIHILIAHE B CIIEIYIOIUX hopMax:
* TECTHPOBAHHE;
* IHCEMCHHBIE JOMAITHUE 3a1aHHS;
* BBITOIHCHHE NPAKTHYECKHUX PaboT;
¢ 3alliTa NpaKTAYECKUX pabot (cobecenopanne);
* OTHENLHO OLECHHBAIOTCS IMYHOCTHBIC KAYECTBA CTYAEHTA (aKKYpaTHOCTS, HCTIOHHTEILHOCTD,

HHWLMATHBHOCTH) — paboTa y JOCKH, CBOCBPEMEHHA Cl]a¥a TECTOB, OTYETOB K MPAKTHICCKHAM
paboTaM ¥ MUCEMEHHBIX JOMAITHEX 3a/IaHuM.

Pybexmast arrecramms cryzenton IPOMSBONMTCS 10 HUTOTaM IOJNOBHHEI ceMecTpa B hopMe
TIPOBEPKH BBINOIHCHHS KOHTPOIBHBIX MEPOIIPHSTHH TI0 rpaduxy.

IlpomexyTounbii KonTPOIL MO PE3yJIbTaTaM cemecTpa o JUCUMILTHHE IPOXOHT B (opMe
muddepennmpoBanEoro 3avera, KOTOpEIH OQOPMIISIETCS [0 pe3ynbTaTaM BBIIOTHEHHS BCEX

TIPEXYCMOTPEHHBIX pabotecii MporpaMMol KOHTPOIBHEIX MEPONPHATHR B COYECTAHHH C HMTOTOBBIM
TECTHPOBAHHEM.

DOH/IEI OLIEHOYHBIX CPE/ICTB, BKIIOYANONIHE THIIOBLE AIOMAITHNE 3a1aHus, IPaKTHICCKHUE PaGOTHI,
TECTBI M METOABI KOHTPOJLA, TIO3BOISIONTHE OLCHHUTE Pe3yNbTaTH 00pa3oBaHKA 10 JAHHOM MUCLUILTHHE,
BIJIIOYCHBI B COCTaB Y MK JMCITHILIHHEI H Nepedwciens! B IIpunoxenuy 5.
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5. YYEBHO-METOAMYECKOE M HHOOPMAIMOHHOE OBECIIEYEHMUE
JCTTAILIAHEI

5.1. OcHoBHas JMTEpaTypa:

5.1.1 Topauenxo B.A., ITokazees K.B., Crapxos M.B. Dxonorus. Bazopkri KypC AJA CTyICHTOB
HEOHONOTHYECKHX CICLAATBHOCTEN: Yy4e6Hoe mocobue. - CI16.: Jlaus, 2014. — 640 c.

5.1.2 Nmutpenxo B. II., Cormmkosa E. B., Yepnies A. B. Dxonormuecknii MOHHTOPUHT
TeXHOCOEPHL: YueGHoe mocobue. - 2e 131, uenp. - CII6.: M3narenscreo «Jlans», 2014. - 368 c.

5.1.3 Berowxun A.I'. OcHOBEI TIpOLIECCOB HHXEHEPHOH skomoruu. Teopws, NIPUMEDBIL, 3aa4Hu:
YueGHoe nocobue. - CII6.: Jlams, 2014. - 512 c. (+CD).

5.1.4 Beromxun AT. Wnxenepras 3amura BOJHOM cpenpl: VuebHoe mocobue. - CII6.: JlaHs,
2014. - 416 ¢c.

5.1.5 Tlerpos C.K., Cunopos B.H., Ilerpoa C.C. OcHOBEI HHXXCHEPHOH 3KoJormu: y4eb.
mocobue; Bair. roc. Texs. yH-T - CII6., 2009. — 229 ¢.

5.2. lononuurensuas JiTeparypa:

5.2.1 NIposnosa J1.®., Byropusa M.B. u mp. Dxonorus. JlaGopatopHsiii npaxTukym. - CII6,
BI'TY, 2012, 76 .

5.2.2 Moruasora C.H., Cunopos B.H. UpesBrruaiinsie CUTYallM¥ IPHPOAHOTO M TEXHOTEHHOTO
xapakrepa [ Texcr]: yae6HOe mOco6He [ By30B]; BI'TY "BOEHMEX". - CII6. : [6. u.], 2010. — 169
C.

5.2.3 Momgarosa C.H., Cunopor B.H. UpesBrruaitnnie CUTyalli IIPHUPOJHOTO M TEXHOTEHHOI'O
XapakTepa [InexTpoHHSI pecypc]: y4ebHoe moco6ue [mis Bysos]; BI'TY "BOEHMEX". - Onekrpon.
TeKcToBsIe nad. - ClI6. : [6. n.], 2010. - 1 311 xecTk. ucK

5.24 Merogmieckoe mocobre 1o pacu€Ty, HOPMHpPOBAHHIO H KOHTPOIHO BEIOpOCOB
3arpA3HAIOIUX BEMIECTB B aTMocepy (HOMONHEHHOE X nepepaboTaHHoe). Cankr-Ilerep6ypr, HUU
Atmocdepa, 2012, 222 ¢.

5.2.5 Tlepewens m xomml BCIICCTB, 3arpASHSIONMX aTMOCQEpHBIA BO3AyX:7-1 pen. CIl6.,
Kommanus «MuTerpany», 2008 r, 438 c.

5.2.6 Ymxuxos 10. B. Dxonoruueckoe COMPOBOXACHUE NPOEKTOB [Tekcr] : yuebHOE mocobue
AL BY30B, - M. : Usx-Bo MI'TV um. H. . Baymana, 2010. - 309 c.

5.2.7 Copokun H.JI. Opranuzamus PallHOHANBHOTO HCIIONB30BAHMS M OXPAHEI BOAHBIX 06HEKTOB
Ha npeanpusaruy. - CI16., Komnanus «Marerpamy, 2008 r, 200 c.

5.2.8 Adanacses JI. "VIIP3A "Jxomor" 4 - porpaMma Juis 3KoJora-paspaGoTdmxa’,
PYKOBOJICTBO 110 pabGoTe ¢ mporpammoit, Mearoso, 2015. — 188 c.

5.2.9 PykoBoactBo mo pabote ¢ mporpaMMamu «HJIC-AGoneHT», «HJC-3komor», «Pacuer
00BEMOB MOBEPXHOCTHOIO CTOKa» [OnexTponHst pecypc], Huterpann.

5.3. Ilepeuens pecypcos HH(OPMANHOHHO-TEIEKOMMYHUKAHOHHON  CeTH "HuTepHer”,
HEOOXOIMMBIX /111l OCBOEHHS /I CLAILTHHDL, SJIEKTPOHHBIC OMOIHOTEYHEIE CHCTEMBI:

dyHnamenTansHas Ooubnuorexa BI'TY «BOEHMEX» HM. J.®. YcruHoBa
http://library.voenmeh.ru

5.4. Hporpammuoe oGecricuenne.
ITporpamMmer o onenke 3arpsA3HCHUSA BO3AYIOHOro 6acceitna: YITP3A «dKoiory u «11B-
JKo110r» (C UCTIONB30BaAHKEM Monye# «CrpaBOYHHK BEIMECTBY «MHBeHTapH3aMY );

IIporpammer o onenke 3arpA3HEeHUs BOTHBIX 00BekTOB: «HJIC-AGOHEHTY, «HAC-3xkomnory,
«Pacuer 06BpeMOB HOBEPXHOCTHOI'O CTOKAY.

5.5. Madopmanuonsre TEXHOIOI'MH, HCIIOJIB3YEMBIC IIPH OCYIIECTBIICHAH o6pa3oBarensHOro
mpornecca

Hpeanonararotcs MeTonst oGyuenns ¢ HCII0/IE30BAHNEM HHGOPMAIMOHHBIX TEXHOJIOTHIL:
* TIPHMCHCHHE CPEJICTB MyNETHMEAHNA B 06pa3oBaTeNbHOM nporecce (IIPe3CHTAINH, BUEO);
12



*  BO3MOXHOCTE KOHCY/IETHPOBAHHS 06y JarOmuxcs IPEnoaaBaTeisM4 B moGoe BpeMs | B
00O TOUKe mpoCTpanHcTBa nocpencTsoM ceru Unrepner;
KOMIBIOTEPHOE TECTUPOBAHME.
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6. MATEPHAJILHO-TEXHUYECKOE OBECHIEYEHHE IV CHUAILIAHBI

1. JlexuuoHHbIe 3an9THS:
1) xommnekt SIIEKTPOHHBIX Mpe3eHTAIM/ClIaliioB,

2) ayzauTOpHA, OCHAIEHAAS IIPE3EHTAHOHHOR TeXHUKON (mpoexrop, axpan,
KOMIIBIOTED),

2. llpaxtuueckue paboTsI:
1) KOMIILIOTEPHEIA KJIacc,
2) mpe3eHTANMOHHAS TEXHUKA (mpoekTop, 3kpaH, KOMIIBIOTED),

3) maxerts: I1O o6imero HasHaYeHus (TEKCTOBBIE PENAKTOPEL, rpapuveckue
PeNaKToOpEI),
4) cnenuanusuposarHoe I10: VIIP3A «3Jxomnor», «I[1/IB-Dxomor» (c

HCIOJL30BaHIeM Moayieit «CIpaBoYHHK BEIIeCTB» 1 «VHBeRTapH3anus»)

«HAC-AbGonrent», <HJIC-DKonor», «Pacyer 06EeMoR IIOBEPXHOCTHOT'O
CTOKa».

3. Ilpouee:

>

1) paGouee MecTo mpemojaBaTens, OCHAIICHHOE KOMIIBIOTEPOM C JOCTYIIOM B
Untepner,

2) pa6oqne MECTa CTYACHTOB, OCHAIICHHBIC KOMIOBIOTEpaMu C JOCTYIIOM B

Wnreprer, npennasnageHnsle ms PaboTHI B SIEKTPOHHOM 06pasoBaTeIBHOM
cpezne.
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Ilpunoxenue 1
K pa6oyeii nmporpamMme AMCHAMIHHDI
«HnxenepHbIe MeTOABI 3AIMHTEY aTMocdeprl H ruapochephn

Anxorauus paGoueii mporpammu

Hucnummna B1.B.01 «MIHXXeHEpHbIe METOE! 3alIHThI aTMocheps B rugpochepsry gBiIseTcs
AUCIHIUIMHOM BapvaTHBHOM wacTH Bioka 1 OOI] «HmxeHepHas 3ammra OKpyXaromeil cpemp»
TIOATOTOBKE MArHCTPOB IO HAIPABICHHIO MOATOTOBKH 24.01.00 «Texuocepnas 6e30macHOCTEY.
HMucunmmna peaimsyercds Ha  dakymerere O «EcTecTBeHHORAY IHEII)» denepansroro
TOCYNApCTBCHHOrO  GIOMKETHOIO  06GPA3OBATENLHOIO YIPSKACHHA  BRICHIEr0  06pa3oBaHUA
«BanTmiickuit TOCYNapCTBEHHBIH TeXHHYECKHH yHHBEpCHTET «BOEHMEX» um. JI.®. YcraHOBaY
kadenpoii O1 «3komorus u 0€301aCHOCTE JKH3HEAEATENBEHOCTIY,

Hucuummna nanenena ma $opmupoBanne npodeccronansHbIX KOMIICTEHIIMH Marucrpa B
00JIaCTH HAYYHO-HCCIeIOBATENECKOM NCATENEHOCTH:

CIIOCOGHOCTH OPHEHTHPOBATHCH B IIOJHOM CHEKTpe HaydHBIX NpobiieM NpodecCHOHATBHOMN
obmactu (ITK-8); :

CIIOCOOHOCTBIO  MOZJENHPOBATH, YUpOW@th, —afeKBaTHO IPEJCTABIATH, CpABHHUBATS,
HUCIIONIb30BATh U3BECTHBIE PEMICHASL B HOBOM TIPAJIOKCHUY, KAYECTBEHHO OLCHUBATE KOJIMIECTBCHHbIE
PESYIIBTATEL MX MaTeMaTHuecky GopMyIMpoBaTh (OIIK-5).

CozmepxaHne mTMCHMIIMEEI OXBaTHBaeT KpyT BOIPOCOB, CBS3aHHEIX ¢ (OpMHpOBaHHEM
UCIIOCTHOr0 NPENCTABNEHAS O (DM3MKO-XUMHIECKHX OCHOBAX NPOUECCOB MHXKEHEPHOM 3KOIOTHH,
SHaHHUs METOZIOB OYHCTKHU Ia30BbIX M JLIMOBEIX BEIOPOCOB B aTMOCEPY ¥ YCTPOHCTRA ra300 MCTHELX
YCTaHOBOK, METOJIOB OYHCTKH CTOYHBIX BOX H 00OPyNOBaHHA Ul MX peamd3amum. Jucnummaa
dopmmpyer npencrasnenme o6 OKOJIOTHYECKOM MOHHTODHHTE, €ro LeisXx u obBekrax, o
KnaccupuKamuy cucreM MOHHTOpPHHIa, CIPYKTYpe HaONIONEHHH 34 OCHOBHEIMH COCTaBIIAIOIUMH
bHocdepsr, MeTomax IKOTOTHIECKOrO MOHHTOpHHTa. PacCMaTpHBAIOTCA BOIPOCHI SKOJIOTHIECKOTo

OCHOBHBIE 3aJIaum IKOJIOTHYECKOTO IIPOTHO3HUPOBAHUSA: OI[CHKA YPOBHA 3arpsa3HCHHS TCXHOC(I)CPBI,
OILICHKa HalPAKCHHOCTH HKOJIOTMUECKHX CPITyaHPIﬁ, CIOCOOEI W MCTOABI IIpOr HO3UPOBAHUS
HOCIIeACTBUIH 3arps3HeHHS IIPAPOIHEBIX Cpea, IPOU3BOIHUTCSH 06yquHe OCHOBaM HWHXCHCPHO-
SKOJIOTHYECKHUX pacyeToB IIYIEM  MaTeMaTH4eCKOro MOZETHPOBAHHS. I/ISY‘IaIOTCSI TaKxXe

AHAIMTHYECKHE METOABI SKOJIOTHYECKOro MOHHUTODHHTA M HCHOJB3YEMEBIE IUIL 3TOrO npubopel U
obopynosanmue.

Ilpenonaanve mucnpmmIHED TIPENyCMaTpHUBaeT ciefyiomue HOpMEI OpraHH3aIH y4e6HOro
TIporiecca: JISKUMH, IIPAKTHYECKHE 3aHATHS, CAMOCTOSTEbHAS pabora CTyneHTa, KOHCYIIBTAIHH.

Iporpammoit muciynmans: TIPCAYCMOTPEHBI CIEYIOIME BHAK KOHTPOJI: TEKyIuit KOHTPOJIh
YCUEBaeMOCTH B hOpMe 3aINUTEI OMAIIHIX 3aaHMH 1 HPaKTAYECKUX paboT, BEIIOIHEHNS ¥ 3AIMWTEL
pedepara, TectTHpoBanms; pyOexHas arrecTamus B dopme nposepxu BBmIOTHEHHS KOHTPOJIBHBIX
MCPOIPUATHIH 110 IpadMKy; IPOMeEKyTOUHEI KOHTpOMIB B Gopme muddepentmposantoro 3avera.

Obmas TpymoemkocTs ocroeHus AHMCIUIUIAHEL COCTABISET 4 3aueTHbIE equHUIEL, 144 waca.

IIporpammoit aucoMmMHED IIPENyCMOTpeHH! Jiekuuonnsie (17 uacoB) u npakTHieckue (34 uyaca)
3aHATAA B 93 yaca caMOCTOSTeIBHOM paboTsI cTyAeHTA.
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IMpuioxenne 2
K paGoveii nporpamMme JMCUHILIAHDL
«HHxenePHBbIE METOIBI 3AIMMTHI aTMocdepsl M ruapochepn»

TEXHOJIOTYUM 1 ®OPMBI IIPENTIOJABAHUA
Pexomennanuu mo opranmsanmm u Texaonormsv o0yuenns 1,15 npenoaBarens

I. OGpazoBarennHbie TexnoIOrHA
Ipenonapanne mucnummasr sexercs ¢ TIPUMEHCHHUEM CISAYIOIMX BUAOB 06pa3oBaTeIbHEIX
TEXHOJIOTHIA:
MngopmMaumonnbie TexHodornu: MH(ODMAIHOHHEIE JIEKIMY H JeKIHE — KOHCYJIbTAITHH;
UCIIONB30BAHUE NEKTPOHHBIX 06Pa30BaTEMLHEIX PECYpCoB UMeEIOMMXCS Ha Kadeape IpH NOATOTOBKE
K JICKIMSAM U PaKTHYCCKUM 3aHITHIM.

PaGora B komanzge: corMecTHas paboTa CTYACHTOB B IpyIIIe IPH BHIIOTHEHHN NPaKTUYECKHX
pabor.

IL. Bupe! u comepsxanue Y4eOHbIX 3aHaTHii
Pasnen 1. DHINKO-XHMHIECKHE 0CHOBEI NIPONECCOB MHIKEHEPHO K00l

Teopernmueckne 3angTHa (Jrexuun) - 2 gaca.
Jexuus 1. Ouzuxo-xumugeckue cpoiicTsa AHUCICPCHBIX crcTeM. Kiaccupukanus mucnepcnsix
cucreM. CHCTeMBI ¢ ra3oBoi JUCIICPCHOHHOR Cpefod. A3po3omu. CHCTEMBI ¢ IKHIKOH
AUCTIEPCHOHHOM cpenoit KoIonaHbIE CHCTEMEL IoBepxnocTHEIe cBolicTBA BemecTs Ha
rpanuie pasnena ¢as. CmaunBanme u KallWIpHbIE ABNCHUA. Anresus. Omsuko-xuMuyeckue
OCHOBBI ()IOTAIIMOHHKIX IPOLIECCOB. Hpoueccrr paccensanus BEIGpocos B arMoctepe. Pacuers
PacCeuBaHud ¥ OCHOBBI NMPOCKTHPOBaHHs. IIpomecch Pa30aBlleHHs CTOKOB B BOIHON cpefe.
OCHOBBI GHOXMMHYECKHX METONOB OUHCTKH Ta30BBIX BHIOPOCOB M KHMIAKOCTHBIX c6pocoB.
HecTpyxuns, oxucnenne n accHMUIATIHS pAMeced MHKPOOPraHU3MaMH.

Yupasiienne camocrosrensnoii paboToii cTyxenra — 2,1 gaca. Koncynbranun.

Pasznen 2. MeToan! 09HCTKH ra3oBbix n ABIMOBBLIX BBIOPOCOB B aTMOC(epy,
ra300YHCTHBIE YCTAHOBKH

Teoperuueckne sansTus (rexnuu) - 3 yaca.
Jexmus 1. LlenTpoGexubie MeToABl. PorannoHHble ycTaHOBKH. I[MKIIOHE! TIPOMBOILICHHEIE,
GaTapeliHEle HHKIOHBL. OCOBEHHOCTH LIPOCKTHPOBAHMS, OCHOBEI PACUETOB, TEXHOJOTHYECKHE
PeXAMBL DNEKTPOCTATHYECKHE METOIbL. ITpoMbmiennsie 3eKTpodHIBETPEL.  OCcOGEHHOCTH
NIPOCKTHPOBAHHSA, OCHOBEl DacyeTOB, TEXHOIOIHUYECKHE PeXUMEL. XXHAKOCTHEIE MeTOmLL
IpombiunieHnkE CKpyObeprl.  OcobennocTi NPOCKTHPOBAHUS, OCHOBHI  pacyeToB,
TEXHONOrUIeCKHE PexUMEL. COpOLMOHHEIE METOIB OYHCTKH razoo0pasHbIX BEIGpPocoB. O6nacTh
TIPUMEHCHHS OCHOBHBIX METOJIOB, KOHCTPYKTHBHEIE OCOGEHHOCTH obopyzoBaHHs ¥ ammapaTos,
OCHOBEI HX PaCdeTOB, TEXHONOTMYECKHE PEeKHMEL KoMIuieKcHEe CHCTEMEI OYHCTKH Ta30BbIX H
ABIMOBBIX BbIOpocoB. OcoGeHHOCTH IIPOCKTHPOBAHUSA CHUCTEM OYMCTKH Ta30BEIX BRIGPOCOB.
IKCILTyaTalH|s Ta300YHCTHEIX ycTaHoBOK. IIpon3BoACTBEHHEII SKOTOrHUeCKHit KOHTPOJIb.

IIpakTudeckue 3ansTas - 2 qaca.
3ansirwe 1. Pacuer paccempamus BPCIHBIX BEMECTB B aTMoc(epHOM BO3xyxe W paspaloTka
TIPOCKTa HOPMAaTHBOB MNpPeNeIbHO-AOIIYCTAMBIX BEIOPOCOB NPOMBILIIEHHEIX npeanpusarii (c
HUCIOJIE30BaHHEM HPOTPaMMHBIX nakeToB YIIP3A «Skoiory u ITAB-Okomor). IToaroroska k
pabore ¢ nporpammoit YIIP3A «Jkojory u ITAB-3xomor, n3yuenne 6a35r JaHHBIX, 3aHECEHHE
BapHaHTa HCXOJHBIX JAHHEIX, 3aHECEHHUE HCTOYHAKOB BEIOPOCOB COTJIACHO BapHaHTY.

Yupaeienne camocrosirennaoi paboroii cryxenTa — 2,1 yaca. KoncyasTanmn.

Pa3gen 3. Metoanbl ouncTRH CTOHLIX BOJ H 000py0OBaHMe N5 HX peannzanuu
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Teopernueckne 3anarns (1exumu) - 3 yaca,

Jexmas 1. Mexannveckas ouncrxa CTOYHBIX BOJ: OCHOBHEICE METOJBI M OOIACTH WX
UPUMCHEHHA, KOHCTPYKTMBHBIE OCOGEHHOCTH COOPYXCHHH ¥ OCHOBHI HX pacyeToR,
TCXHONIOTHIECKHE PEXUMBL. COOPYKEHHS MEXaHHIECKON OYMCTKA CTOYHBIX BOJ: PENIETKH M
YCPCIHHATENH, OTCTOHHMKY, HedTemoBymky, LICCKOJIOBKH, THIAPONMKIOHEI, OCATHUTEIbHBIC
ueHTpudyru, cenaparopsr, $usTpanMonnLIe yeTanoBKH, $unsTpytomue nenTpudyru. Gusnko-
XUMHYCCKAd OYHCTKA CTOYHBIX BOJ: OCHOBHLIE METOABI M OONacTH MX IIPMMEHEHHUS,
KOHCTPYKTHBHEIE OCOGEHHOCTH OGOPYNOBAHHA H OCHOBEL €r0 DacYeTOB, TEXHOIOTHUYECKHE
POKHMBL.  YCTaHOBKH U  0GopyzoBamue H3MKO-XMMUYECKOH OUMCTKE  CTOYHEX BOZ:
KOaryJUIIMOHHLIE  yCTaHOBKH, (hIOTALMOHHEIE YCTAHOBKH, JKCTPaKUHOHHLIC YCTAHOBKH,
aNICOPOLMOHHBIE  YCTAHOBKH, HOHOOGMEHHEIE yCTaHOBKH, MeMGpannoe oGopymoBaHue,
JNICKTPOXUMHYECKHE YCTAHOBKH, AEra3aTopsl. XuMHYecKas OYHCTKA CTOYHBIX BOJ: OCHOBHEIE
METO/bI ¥ 00NIaCTH HX NpUMEHEHHs, KOHCTPYKTHBHbIC OCOGEHHOCTH OGOPYNOBAHKA H OCHOBEL
CT0 pacieToB, TEXHOJIOTHIECKAE PEKHMEL YCTAHOBKY M 000PYZOBAHHE XMMHYECKON OUMCTKY
CTOYHBIX BOA: HEHTPAIM3AIMOHHBIE YCTAHOBKH, YCTaHOBKH NIt XJIOPHPOBaHMS BOXEL
YCTAHOBKH sl O30HHPOBaHHS BOXEIL, YCTAHOBKH KujKodasHoro okucnenms. TepMuueckoe
00€3BPEKUBAHAE KUIKHIX cbpocoB. OGopyaoBanue s TCPMHIECKOH 06pabOTKH CTOYHEIX BO,
Coopyxenus 6HONOrHYecKod OIMCTKY CTOYHBIX BOJ. OCHOBHEIC TEXHONOTHYECKHE CXEMEI
OTHCTKH.  AJDOTEHKH, OKCHTEHKH. (OCHOBEI PacieToB  a’pOTEHKOB.  BHOGHIETpEHL
Buonoruueckue mpyunp. OKCIUTyaTal|si JOKANBHEIX OYHCTHEIX COOPYXEHMH IIpeINpHATHIL.
IlpousrozcTBeRHEEI 5KOTOrHYCCK M KOHTPOJIb.
IlpakTHyeckue 3ansTas - 4 gaca,
3ansTue 1. Pacuer HopmaruBoB AOMYCTHMBIX COPOCOB IIPOMBIILIEHHEIX npennpusaTuii. Pacuer
IIPOTHO3UPYEMOTo 00BEMa MOBEPXHOCTHOTO CTOKA. Pacder PacCIIpOCTPaHEHUS 3arpsA3HAIONIAX
BEIICCTB B OTKPHITEIX BOJOEeMax (C HCIOIb30BAHHEM nporpaMMHbIx nakeroB HJIC-AGoxenr,
HJIC-3xomnor, Pacuer 065emon TIOBEPXHOCTHOrO cTOKa). [TogroToska x pabote ¢ IporpaMMamH,
H3ydeHHe O6asbl HaHHEIX, 3aHECeHHe BapHanTa HCXONHBIX JaHHEIX, PAaCYeT KPaTHOCTH
Pa30aBIeHHs (CMELIEHHS) CTOYHEIX BOJ C BOZIaMH BOAHOTO OOBEKTa-IPHEMHHKA.
Ynpasienne camocrosTe bHOl paboroii crynenra — 2,3 gaca. Koncyasranun,

Pa3neun 4. Ixonoruuecknii MOHHTODHHI

Teopernueckne 3anaTus (srexnmm) - 1 gac.
Jlexnus 1. IlonsTue 06 skomormueckom MOHHUTOPHHTI®, €ro Ielsix ¥ o6sexrax. Knaccupuxamus
CHCTEM MoHHWTOpHHTa. Habmonenmsa 3a ocHOBHEMHM cocTapnsmonMu  6uocdeprr. Metomp:
9KOJIOTHIECKOr0  MOHWTOpHHra. MOHHTOPHHT atMocdepHOro  BO3xyXa, OpraHu3ays
HAaOIOAEHM: ¥ KOHTpOIS 3arps3sHEHMA. MOHHMTOPDMET BOZHBIX OGDBEKTOB. IMousenno-
SKOJIOTMMECKHH MOHUTOPHHI X MOHHTOPHHT Guopaznoobpazus.

Yapasienue camocrosrensnoii paboroii cryxenTa — 1,3 gaca. KoncyanTanun.

Pazgen 5. Ixonormueckoe HOPMHpOBaHMe

Teopernueckne 3anaTug (exumn) - 3 gaca.
Jexmua 1. Dxonmormyeckue HOPMATHBEL COCTOSHHMA TexHOCheps.. HopMuposanme kauectsa
aTMOCEPHOTO BO3AyXa. Hopmupopanne kauecrsa Bong. Hopmuposanue sarpssmsiomux
BCINECTB B IIOYBE U NPOAYKTAaX NUTAHH.

Ipaxruaeckue 3anaTus - 14 yacon.
3ansTae 1. Pacuer paccempanms BPCAHBIX BEINECTB B aTMOC(EPHOM BO3NyXe H pa3pabotka
TIPOCKTa HOPMATHBOB TMpENEIbHO-IOMYCTEMBIX BEIOPOCOB [IPOMBINIIEHHEBIX IpeanpusaTHit (¢
HCIIOJIE30BaHHEM NIPOrpaMMHBIX nakeToB YIIP3A «Sxoior» m IIIB-Oxonor). 3anecenue B
TIPOrpamMMy BBIGPOCOB 3arpA3HAIOMIEX BEIMECTB COLIACHO BapHaHTy, CTPYKTYpPhI IPEAIPHATHS,
BapuaHTa pacyera pacceHBaHusl, POHOBBIX KOHICHTPAKH 3arps3HAIONMX BEMIECTB, IOCTPOCHHE
PacHeTHBIX TOYCK W IUIOMALOK, NPOBENEHHE pacuera paccempanus, GopMEpoBaHMe KapT ¢
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PeSy/bTaTaMM pacueTa pacCeMBAHHS, oQoOpMieHHS IPOCKTa HOPMATHBOB MpEHELHO
AOTYCTHUMBIX BEIOPOCOB IPEAPHUATHS TIPH IIOMOTIH nporpaMmsl «ITJIB-Oxomory.

3ansTHe 2. Pacuer HOPMaTHBOB JOIYCTEMBIX COPOCOB IPOMBIIIICHHBIX npeanpustuii. Pacuer
IPOTHO3UPYEMOro 00bEMa MOBEPXHOCTHOIO CToKa. Pacuer PacIpoOCTpaHEHUs 3arpA3HSIIONIAX
BCIICCTB B OTKPHITBIX BOJOEMAaX (C MCIOIB30BAHHEM IporpaMmHeIX maketros HJIC-AGomnent,
HJIC-Oxonor, Pacuer o06bemos HOBEPXHOCTHOro cToKa). Pacuer HJIC mma aGomHeHTOR
[ICHTPATM30BAHHBIX CHCTEM BOIOOTBEACHHUS, pacieT HOPMaTHBOB AOIYCTUMBIX COPOCOB HAC)
B BOJHBIC OOBEKTHI, PACUeT CHCTEM cOOpa OTBEJECHHS M OUHCTKH NIOBEPXHOCTHOIO CTOKA ¢

CEeMHUTEOHBIX TEPPUTOPHIL, ILIOIIALOK TOPEATIPHATHH K OIIpeleIcHUe YCIIOBHM BEBIIYCKa €0 B
BOJHBIE OOBEKTEHI.

Ynpasnenue camocrosresHoii paboroii cTymenra — 2,5 gaca. Koncyabrauun.

Pazgen 6. Dxonormueckoe NPOrHOZUPOBAHNE

Teopernueckne 3anaTus (Jrexnun) - 2 gaca.
Jlexuus 1. Onenxa yposHs 3arpA3HeHNs TeXHOChepsl. OLeHKa HANPMKEHHOCTH SKOIOIHIECKIX
curyanuit. CriocoGbl # MeTOIBI [IPOTHO3MPOBAHHS IOCNIEACTBUH 3arPASHEHHS IPHPO/IHBIX cpen.
Hmxenepro-sxonornueckue PACUCTEI ¥ MaTeMaTHIECKOE MOJIEIMPOBAHHE.

IpakTHyeckue 3ansTus - 14 vacos.
3anarne 1. Pacuer paccempanms BPCMHBIX BCINECTB B aTMOC(EpHOM Bo3ayxe M paspaboTka
TIPOCKTa HOPMAaTHROB IIPENENbHO-IOMYCTHMBIX BEIOPOCOB NPOMBIIIEHHBIX [PeIPUATHIL (c
HCIOMB30BAHMEM HPOTPaMMHEIX HaketoB YIIP3A «Jxomory u IT/IB-Oxonor). Pazpaborka u
OLCHKA 3((EKTHBHOCTH BO3AYXOOXPAHHEIX MCPOIPHATHH NPy MOMOIM mporpammer «[1/IB-
OKosory.
3angrne 2. Pacuer HopMaruBoB AONYCTAMBIX C6POCOB MPOMBIILIEHHEIX npeanpusruii. Pacuer
IIPOTHO3HPYEMOTO 00BEMA NMOBEPXHOCTHOTO CTOKa. Pacder PacCTIpOCTPaHEHHUs! 3arpA3HAIONINX
BCIICCTB B OTKPHITEIX BOJAOEMaX (C HCIOIb30BAHHMEM nporpaMMHbIX nakeroB HJIC-AGomrenT,
HAC-Oxonor, Pacuer o6bemos IIOBEPXHOCTHOTO  CTOKA). Pacuer pacnpocTpaHeHHs
3arpASHAIONIAX BEIECTB, PacyeT KOHIEHTPAKI BeIiecTs B BOZHOM OOBEKTE HA PACCTOSHMH OT
MECTa BBIIyCKa CTOYHBIX BOJ.

Ynpasienue camocrosnTemHol paboroii crynenrta — 2,2 gaca. Koncyanranuu,

Pasnen 7. Amanurudeckne METOABI HKO/IOTHYECKOr0 MOHUTOPHHTA.
IIpuboper u 06opynoBanue

Teopernueckne 3apsTan (srexmum) - 3 gaca.
Jexmus 1. Knaccudukamms ocHOBHEX METONI0B. XuMmveckue MeTombl. DU3MKO-XHMIUecKHe
MeTOABL. OnTHYecKHe MeTowL. Xpomartorpadus. Meroas HU3YUCHUS XHMHYECKOr0 COCTaBa
Ta30BEIX CpEJl, ONPEJETICHAC XMMHIECKOrO COCTABA BO31yxa. MeTO/BI M3yYeHN XUMIYIECKOro
COCTaBa BOJHOH CPEZBI, KOHTPOIL IIPHPOIHEIX BOX, KOHTPONIb CTOYHHIX BOA. Ilokasaremm
kagectBa BOABL. Ilokasarenmu cocrosmus mous u METOABI MX ompeacneHus. Buomormueckue
METOJIBI B 3KOJIOTHYECKOM MOHHTOPHHTE, OHoTeCTHpOBaHUE U OuounmuKanys. BruomMorHTOpHHT
BO3yIIHOM cpenrt. BuoMonuTopuur BoHOI Cpeasl. BuoMoHUTOPHHT 0B,

Yupasienue camocrosTeanHoii paboroii crynenra — 1,9 yaca. Koncyanranuu.

KypcoBsie paGors: (MpoexThI) — yue6HbIM mI12HOM He NPeayCMOTPEHBI

JdoMamuue 3aganus
TpyaoeMxocTs BbImoNHEHHS iomMamiHero saganug Nel — 5 gacog.
Tpymoemxocts BemoNHEHHS AoMarmHero 3aganud Ne2 — 9 yacos.
TpynoemkocTs BEMOHEHMS AoMainHero 3aganus Ne3 — 9 yacop.

3amam, pemaemele cTyaeRTOM TIPH BEINONIHCHMY IOMAlIHUX 33JaHAMN, H PUMEPE! WX BEIIOIHEHHS
conepxarcs Ha CD mucke [5.1.2].

BapuanTe nomammux 3aJanui npencTasiacHs! B ITpuioxenuy 4.
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Pedepar
TpymoemxocTs Bomommenus pedepara - 30 gacos.

Ilepedens Tem pedeparor npencrasneH B [Ipmwioxenm 4.
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Ipunoxenne 4
K paGoyeli mporpamMme IMCIHILTHHLI
«HIHKEHePHBIC METONbI 3AIHThI aTMoc(epnl H ruapochepL»

MeTozm'{ecmle Ykazanusa nasa oﬁyqammnxcﬂ 110 OCBOCHHMIO JHCIHIIJINHBI

Bup yueGHEIX
3aHATHNA

Oprauusanus nesteapHOCTH CTYJIEHTa

Jlexuus

Hamucanwe  xoncmexta JEeKUW#:  KpaTko, CXEMaTUYHO,
IIOCJIEIOBATENbHO (DUKCHPOBATL OCHOBHEBIE IIOJIOXKEHHUS, BBIBOJEL,
$bopmymupoBKy, 0606IeHus; TOMeYaTE B&)XHBIE MBICIIH, BEIAEIATH
KIIOYEBEIE ClIOBa, TepMHHBEL. (O6G0O3HAYUTH BOIIPOCEI, TEPMHHEI,
MaTepuall, KOTOPbIA BEI3BIBAET TPYAHOCTH, IOMETHTE H IOIEITATECS
HalTH OTBET B pEKOMEHAyeMOii mTeparype. Eciu camocrosrensHo
HC  ynaercs  pasoOparecs B Marepuare, Heobxomumo
chopmymupoBaTh BOIPOC M 334aTh  NpENOAABaTeNI® Ha
KOHCYNIbTalliH, HA IPAKTHYISCKOM 3aHSTHH.

IlpakTrdeckue
3aHATHS

3HAKOMCTBO € TeopeTHYECKHM MaTepHalOM, H3JI0XKEHHBIM B
METOIMYECKUX HOCOOMAX K IPOrpaMMHBIM makeTaM. (CBOSHHE
NIPOTPaMMHBIX MPOAYKTOB, BHINOIHEHHE IPAKTHYECKUX pabor B
COOTBETCTBUMM C BapHaHTOM 3ajanus. IIpu moAroToBke k 3ampuTe
IPaKTHYECKHX  paboT  HeoOXoauMo OPHEHTHPOBAThCA  Ha
PEKOMEHAYEMYIO JINTEPATYPy M KOHCIEKT JIEKIHIA.

Jomarnnue
3aaHus

3HaKOMCTBO C TEOPETUUYECCKUM MaTepHaroM #u PacUeTHBIMHI

MCTONMKaMH Ha THNOBHIX IPUMEPAX, CAMOCTOSTEIBHOE pelreHne
3a/1a4.

Pedepar

ITowck matepatyphl u coctapieHHe 6ubnmuorpaduu, ucnoas3oranme
OT 3 10 5 Hay4HBIX PaGoT, U3NOXKEHUE MHEHUS aBTOPOB M CBOET0
CYKHICHHA NO BHIODAHHOMY BONPOCY; M3NOXEHHE OCHOBHEIX
acekToB  mpoGieMbl.  O3HaKOMHTBCE  CO CTPYKTypo# u
opopmireHneM pedepara.

IToaroroBka x

HpPI IIOATOTOBKE K TECTHPOBaHHUIO HCOﬁXO)II/IMO OPHEHTHPOBATHLCA

TEKYIIEMY Ha KOHCIICKTHI IEKIHMH, PEKOMEHTYEMYIO IIATEPaTypy H ap.
TECTHPOBAHHIO

Honrororka x  |ITpu moaroroske x aud. 3adeTy Heo6XOAUMO OPHEHTHPOBATLECS Ha
Aud. 3auery KOHCTICKTEI IEKUMH, PEKOMEHTYEMYO JIATEPATYDY | ap.
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NNEPEYEHDb TEM 3ATAHMIA

(o Bupam CPC)

BapnanThbI JOMANIHMX 3a7aRMii;

Bapnant Homamsee 3ananue Nol HoMamuee 3ananue Ne2 | omarmree 3amanue Ne3
1 3amaua 1.1 3anava 2.1 3anaga 3.1
2 3amaga 1.2 3anaua 2.2 3anava 3.2
3 3agaya 1.3 3anaua 2.3 3agaua 3.3
4 3anaua 1.4 3anaua 2.4 Sanaya 3.4
5 3agava 1.5 3anaua 2.5 3anmaua 3.5
6 3amava 1.6 3amaua 2.6 3amava 3.6
7 3amayga 1.7 3amava 2.7 3anaua 3.7
8 3amaya 1.8 3anaqa 2.8 3amada 3.8
9 3agaya 1.9 3agaua 2.9 3anaya 3.9
10 3amaga 1.10 3amaua 2.10 3amaua 3.10
Texer 3anay nomammux sananmit npuseneH B YMK o aucnumnmne.
Teme1 pedeparon:
1. Jlmcnepenbie cucTeMEr ¢ Taz0Bol AUCTICPCHOHHOM Cpestoi. Asposom. Kmaccupuxamm,
(usnKo-xuMHIECKHE CBOMCTBA, METOJIBI Pa3JICICHHS.
2. Jucnepcrbie cHCTEMEI ¢ sxumKOiL AMCICPCHOHHOM cpenoil. Kommowmmele cHcTeMsL
OMyibenu. Cycrensum. Knaccudukamm, pmsmxo-xummaeckue CBOMCTBA, METOBI pa3/ic/CHus.
3. Ipobnema 3arpssnenus atMoceprl BbIGpocamu oT JIBC aRTOMOGHILHOIO TpaHcHopTa.
ABTOMOGHIBHEIE KaTAMTHYECKHE HeHTpamm3aTopsL.
4. AJNETepHATHBHEIE ABHTaTEIH aBTOMOOHIILHOTrO TpaHcnopra. IIpoGneMsl, cBs3aHHBIE C
TICPEXONIOM Ha ATETEPHATUBHBIE BU/IBI YCTPOMCTB B aBTOMOGIIIEHOM NPOMBIIIICHHOCTH.
5. Hukiionsl, kak s(hexTuBHEe anmapars! UId CyXO OYMCTKH IIPOMBIILICHHBIX BBIOPOCOB.

Barapeiinsie muxnonsr. Merogs: PacteToB MUKIOHOB. II0AXOMBI K HPOEKTHPOBAHMIO cHCTEM OUHCTKH,
OCHOBAHHBIX HA IPHMCHEHHMH LICHTPOGEKHBIX METOIOB.
6. JKuIKOCTHEIE METOABI O4HCTKH TIPOMBIIVICHHBIX Ta30BEIX M JBIMOBBIX BHIGPOCOB.

Ckpy66epel. ITyTH moBBIIeHHs spoexrusroctn. IMomxomsr x HPOCKTHPOBAHMIO CHCTEM OYHCTKH,
OCHOBAHHBIX Ha IIPMMCHEHHH JKUAKOCTHEIX METOJIOB.

7. JKupkue oTxozeL, o6pasyroumecs IPA OYHCTKE ra3000pa3HbIX MPOMBIILTEHHEIX BBIOPOCOB,
KaK HCTOYHHK BTOPUYHOTO BO3AeHCTBHS Ha OC. Hanpasnenns permenns npo6remsr.
8. OcHOBHEIE MeTozEI B HamboIIee IIPOTPECCHBHBIE TEXHOJIOTHH OYMCTKH ABIMOBBIX I'a30B B

TOK. Tlpumenenne xaramuTigeckx armiapaToB JUTst JOOYUCTKH JBIMOBEIX T'a30B.
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9. OnexTpodUIBTPEL, Kak SddexTHBHEE allapaThl i CYXO OYMCTKA MPOMBIIUICHHBIX
BBIOpocoB. O6nacTd mpuMeRenns u orpatwyenns. Ilyrn moesmuenwms sddexturmOCTH. Iomxoam x
TPOEKTHPOBAHMIO CHCTEM OYHCTKH, OCHOBAHHEIX HA IPAMEHEHHY BIIEKTPOCTATHYECKHX METO/IOB.

10. ANapaTHO-TEXHOIOTMYECKOe 0hOpMIIEHHE TIPOMBILUIEHHBIX CHCTEM OUHCTKH BEIOPOCOB
OT ra3000pa3HBIX IPUMeCei METonaMT abCOpOLHH H XeMOcopOLTY.

11. Hprmenenne acopGenTos B crcTeMax OYUCTKH NPOMENINEHHEIX BEIOpocoB. Texromormu
perenepanys afcopOeHTOB.

12. Tennodusugeckue croiicrra BEIGPOCOB. TepMUIeCKHe METOIBI OUHCTKH IIPOMBIIUIEHHEBIX
BEIOPOCOB OT BPE/THEIX XUMITUECKHX npHMecei.

13. Hanpasnenus pemenus IPOGNEMEl HEXBaTKH IIPECHBIX BOX B COBPEMEHHOM MHpE.

TexHon0rHMNM ONPECHEHUS INPHPOIAHBIX BOZ. Hanpasnenus PCIIEHUs HMPOGIEMEI IIOBHINCHHUS KA4eCTRa
IIHTLEBOH BOJBIL.

14. 3arpasHeHNe TPAPONHBIX BOJI Hedrenpoxykramu. CocrosmHue po6IeMBl M OCHOBHEIE
HAIPaB/ICHAS IOUCKOB MyTel peIleHus (CHIKESHAS OCTPOTEI).

15. 3arps3HEHHE IPHPOTHEIX BOJ TSOKeJIbIMHA TOKCHHBIMA METaUIaMH M TECTULIAIAMH.

16. Bosneticteue neteprentos Ha TPHPOJHBIE BOIBI H SKOCHCTEMBI OTKPBITEIX BOZOEMOB.

17. Hawryyimme cymectsyiompe texnomorau BOJOOYHCTKY (BOJOIOATOTORKH).

18. Crpyktypa cucteM BomocHaGkeHns u BOZIOOTBEJICHAA COBPEMEHHOIO MeEraiojmbca.
Hammyamme nocrynnsie TEXHOJIOTHH, COBPEMEHHEIE TPEH/IBL.

19. Kanamsupopanme YPOaHU3HMPOBAHHEIX TOCENECH I 1 HHIYCTPHAIbHAS OYMCTKA CTOYHEBIX
BOJI. BHOJOTHYeCKIE METOBI OIMCTKH CTOYHBIX BOJI. MeTo/IEI mepepaboTKy MIOBBIX OCAKOB.

20. JlokambHBIE  ouMCTHEIE COOPYXCHHS  NPCANPUATHI  Pa3IMYHBIX oTpacie

TPOMBIIUIEHHOCTH. OCHOBHEBIE TEXHOIOTHYECKHE ACIIEKTE NIPHMCHEHHS KOAryJISTHTOR | (BJIOKYISHTOB st
OYHCTKHA CTOYHBIX BOZ, Ha MpoMbmuieHHsx JIOC.

21. CoBpemennast  cranmus pallie, KaK TEXHONOTHYECKMH KOMIUIEKC OYHCTHEIX
COOPYKECHMIA.

22, Bronorayeckue METOEI B 5KOMOrHYeCKoM MOHMTOPHHTE Pa3sITYHbIX IIPUPOIHEIX Cpey,

23. Habmopenns 3a cocrosmmem Ouochepsl u 3arpssHenHEM TexHocepsl. I'nmobanmphas
CHCTCMa MOHHTOPUHTA OKPYKAIOLIEH CPEAbL. Mowwtopusr atMocdeproro BO3yXa.

24. Habmonerns 3a cocrosmmem Ouocthepsl U 3arpssHeHEEM TEXHOCQEPEL. MOHUTOpHHT
BOZHBIX 00beKTOB. [10YBEHHO-3KOIOT Y CK il MOHUTOPHHT. MOHUTOpHHET GHOpasHo0Gpasms.

25. ABIMTHYECKHE METOABI KOTOIHYECKOro MOHUTOpHHTa. XWMHYECKHE M (DH3UKO-
XMMHYECKHE METOEI aHANH3A.

26. AHaTUTHYECKHE METOIBI SKOJIOTHIECKOro MOHUTOpHHTa. XpoMaTorpaduueckie MeTomp!
aHaTM3a.

27. AHQIIUTHYECKHE METOIBI 3KOJOIHIECKOro MOHUTOpHHTa. CreKTpalibHble W JApyrHe
OITHYIESCKHE METOIBI aHATH3A.

28. AHaTMTHYeCKHE METOBI 5KONOTHYECKOro MOHHTOpHHTa. Mcnonk3oBanue mamapos s
KOHTPOJIS 3arps3HSIONIMX BEIIECTB.

29. Meroasr KOHTPOIIA COCTaBa CTOYHBIX BOJ

30. Metonsr koHTpons cocrapa NPUPOIHBIX BOA. ONpeseNcHHe OpPraHONENTHICCKIUX

TIOKa34aTeIIeH. OIIpCZ[CJICHHC THIPOXUMHYECKHX ITOKa3aTelIel. Onpe/:[ene}me 6uonornyeckux MoKazareneit
Ka4YeCTBa BOIBI.
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Ilpunoxenne 5
K paGoyeii nporpamMme IuCHHILTHREI
«MH:KeHepHBIE METOABI 31IATHI aTMocthephl H ruapocepnns

®OH/IbI OEHOYHEIX CPEJICTB

QOHIBI OLECHOMHBIX CPEACTS, TIO3BOJLIIOIME OLCHHTL PE3YNbTaThl OGY4CHMS 10 NAHHOH

AUCHUILINHE, BKIFOYAIOT B CeOs:

KOMILIEKT TECTOBBIX 3a/laHHM 110 OEHKE OCTATOYHBIX 3HAHHIL (10 mrt.), mpusesen 8 YMK mo
AMCLIAILIAEE, PASMEIICH B TIOMCIICHAN KadeIpsL;

KOMIUICKT KOHTPOJNBHBIX BOINPOCOB IO JMCIHIUIHHE «VIHXKECHEPHbIE METOMEl 3aIMUTHI
atMocthepsl u ruapochepl», mpusener 8 YMK 1o JUCIHILIMHE, pasMEMeH B IOMEIICHHH
Kadenpsr;

BapHaHThI 3anauuii J13-1, /13-2 u J13-3 npuseneHs: B YMK mo aucnumnmse;
KOHTPOJIBHO-00yqatomas porpaMma, yCTaHOBIEHHAS Ha IIK, ¢ moMompio koTopoit u3 Tucia
KOHTPOJIEHBIX ~ BONPOCOB (OPMHPYIOTCS 3a7aHHS Tio 38KOHY Cly4alHEIX 4ucel w
TIpe/IaraioTcs anbTepHATHBHEIE OTBETH (IPOTPAMMHOE 0GeCIIEHeH e MEXXIUCIUILIMHAPHOTO
KOMIIbIOTEPHOTro KiTacca haxynsrera O);

BapUaHTLI 3371aHAl (MCXOAHBIX JAHHBIX) IS BEIOHeHHs [IP-1 4 [TP-2 npuseeHsl B YMK mo
JUCIUILIHHE,

Iacropr onna onenouHEX cpencts

KYPC

AYJIUTOPHBIE
HAVMEHOBAHUE KO TAR O 3%
= PA3JIEJIOB U QOPME | @ E
=
& | 2| AMOAKTUYECKHX | _ :E EE
2 =
1F EJIHHAL 5 : gl |EE| &
S| £ ol I 23 gé g g
: S ILHEEHINE
< ® ,
g = E

HANMEHOBAHHE OLIEHOYHOI'O
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Paspen 1. DUINKO-XUMHYeCKHe
OCHOBLI  MpPOWECCOB  HHXKeHepHOI
3K0JIOTHM

DU3HKO-XUMHIECKHE CBOJiCTRa
AUCHEpCHBIX  cHCTeM. Knacchpuxamus
IUCHEPCHBIX CHCTEM.

CHCTeMBI ¢ rasomoit JUCTIEPCHOHHOM
Cpenoii. Aspo3onu.

CacreMsl ¢ xunxou IUCTIEPCHOHHOM
cpenoit Komouaneie cucteMsr.
HoepxHocTHbe cRoficTBA BemecTe wa
rpaHune pasaena a3, CmauuBanue u
KanWUIApHEIE  sABICHHS. Anresps.
DH3HKO-XVMHYECKHE OCHOBEI
(rroTanmoHHbIX mponeccos.

ITpoueccs  paccensanms BEIGpOCOB B
atMociepe. PacueTel paccempamms u
OCHOBHI IIPOEKTHPOBAHUS.

Hponeccrr  pas6aenenws crokos B
BOJHOMH cpefe.

OcHoBEI  GHOXMMHYECKHX METOIOB
OYHCTKM  Ta30BHIX  BEIOPOCOB M
KMIOKOCTHEIX ~ cOpocoB.  JlecTpykims,
OKMCIICHWE M aCCHMMILALHA IpPHMeEcei
MHKpPOOPTaHN3MAMHK.

21

19

15%

15%

TECTHPOBAHHUE

Pasnen 2. MeToan! o4HCTKH ra3oBbix 0
ABIMOBBIX BBIOpOCOB B aTMmocepy,
Ta300YHCTHbIE YCTAHOBKH
HentpoGexnnie Merompr. PoTamuonmsie
ycTaHOBKH. IMKIOHEI NpOMEIMUIEHHELE,
atapeiible IWKIOHBL. OCOGEHHOCTH
TpOCKTHPOBAHMA, OCHOBBI  PAacyeToB,
TEXHOIOTHYCCKHIE PEKUMBEL.
OneKTpocTaTHIecKue METOJEL.
ITpombimunenntie SNMEKTPOGIIBTPEL
OcoGerHOCTH TPOeKTHPOBAHNS, OCHOBEL
PacyeToB, TEXHONIOTHIECKHE PEXKHMEL.
JKunxoctarie Metomsl. IIpoMbImLIeRHbE

CKpyOOGepsI. Oco6Genroctn
[POCKTADOBAHMA, OCHOBH  PAacueroB,
TEXHOJOTHIESCKHE PEXHAMBL.

Copbuuonnsie METONBI OYMCTKH
ras’oo0pasHLIX  BHIGPOCOB.  OGnacTu
HIPHMCHEHUS  OCHOBHBIX  METOZOB,
KOHCTPYKTHRHEIE 0COGEHHOCTH
000pYIOBAHHMA M aNmapaToB, OCHOBE! HX
PacieTOB, TEXHOJOTHIECKHE PEKUMEL
KoMnnexcrrie CHCTEMEI OYHCTKH
Ta30BEIX W  JBIMOBBIX  BHIGPOCOB.
OcobernocTs mpoekTHpOBaHMA cHCTEM
OYHCTKH T430BBIX BRIGPOCOR.

OKCIUTyaTamms Fa3009HCTHBIX
YCTaHOBOK. IpomsBoxcTBEeHABIIH!
SKOIOTHYECKIH KOHTPOIb.

21

16

15%

15%

TECTHPOBAHME
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Pasgen 3. Meroasl ounerkn CTOYHBIX
Box M obopymoBamme aasi mux
peanuzanun

Mexammgeckas oumcrka CTOYHBIX BOZ;
OCHOBHBIE METOABI H OOJACTH HX
TIPUMEHEHHUS], KOHCTPYKTHUBHEIC
OCOGEHHOCTH COOPYEeHH M OCHOBEI HX
PacyCIOB, TEXHOJIOTHIECKHE DPEKHMEL
CoopykeHHd MeXaHWYecKoM owHCTKM
CTOYHBIX BOJ: PEIIETKHM M YCPEIHHUTENH,

OTCTOHHHUKHY, He(TenoBymKy,
MECKOJIOBKH, THAPOLMKIIOHEI,
OCauTEIILHEIE neHTpudyrH,
CenapaTopsl, bunpTpaumonHEIe

YCTaHOBKH, QUIBTpyIOmue UeHTPU(YTH.
DH3UKO-XAMUYECKAT OUHCTKA CTOYHBIX
BOZ. OCHOBHEIE METONEI M O6IacTH mx

MPHMEHCHHS, KOHCTPYKTHBHBIC
0COGEHHOCTH 0GODYJIOBAHHA H OCHOBEI
ero pacueTos, TEXHOJIOTHYECKHUE

PeXUMEL VCTaHOBKH M 06OpynoBaHHe
(pU3MKO-XMMHIECKOM OYIHCTKHM CTOMHBIX
BOX!  KOAaryJsIUMOHHEIE  YCTaHOBKH,

GIIOTAIIHOHHETE YCTAaHOBKH,
3KCTPaKUMOHHEIE YCTaHOBKH,
ancop6IMoHHbIe YCTaHOBKH,
HOHOOGMEHHBIE YCTaHOBKH, MeM6bpanHoe
oGopynosanue, JNMEKTPOXUMHIECKHE

YCTaHOBKH, J€Ta3aTophl.

XuMigeckas OYMCTKA CTOYHBIX BOI:
OCHOBHBIE METOABI W O6ImacTH mx
[IPUMEHEHH, KOHCTPYKTHBHEIE
0COOCHHOCTH 0GOPYHOBaHHA H OCHOBEI
€ro pacueros, TEXHOJIOTHIECKHE
PeXUMBL. YCTaHOBKM H 0BopynoBaHue
XUMHYCCKOX OYHMCTKH CTOYHBIX BON;
HCHTpaI3allHOHHbIE YCTaHOBKH,
YCTaHOBKM [UI1 XIIODHPOBAHUS BOJEL,
YCTaHOBKH JUIA O30HHDOBAHHS BOJIEL,
YCTaHOBKH XHAKO(DA3HOTO OKHUCIICHKA.
Tepmudeckoe obesppexuBanue xumKHX
c6pocos. O6opyznosarue pin) 4
TEPMHUIECKOH 00paGOTKH CTOYHBIX BOZ.
Coopyxenns 6monormueckoli oumcTKH
CTOYHEIX BOJ. OcHoBnEIe
TCXHOIOTMYECKAE  CXEMBl  OYWCTKH.
AjspoTtenkn, OKCHTEHKH. OcHOBH
PacieToB  a’poTeHkoB. BHOGHIBTPEL
Bronoruueckue npymgr.

31(crmya'ramm JOKAIBHBIX OYHCTHRIX

COOpYIKCHUI TIpe APHATHIA.
IIpousBoncTeHumIit 3KOJIOTHIECKHI
KOHTPOJIb.

23

16

20%

20%

TECTHPOBAHME
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Paszgen 4,
MOHHTOpPHHT
ITonsgrue 06 9KOJIOTHIECKOM
MOHUTOPHHTE, €ro UEIIX H 0GbEKTax.
Kraccudukanms cucrem MOHHMTODHHTA,
Habmopenna 3a OCHOBHEIMH
COCTaBIOMUMH  OGHocepel. MeToxsr
9KOJIOrH4EeCKOr0 MOHUTOPHHT A,
Monuropuar  atmocdeproro BO3/IyXa,
opraHwsanuA HaGMIOACHHH W KOHTPOISL
3arps3HEeHMA.

Mouuropusr BogHEIX 06BEKTOB.
Housenno-skonormaeckmt MOHHTOPHHT
1 MOHMTOPHHI 6HOpa3HOO6pasHA.

IKonoruvecKknii

13

12

15%

15%

TECTHPOBAHHE

Pazgen 5, IKosorndeckoe
HOpMHpOBaHHe

JKONOTHYECKHE HOPMATHBEI COCTOSHHUS
TEXHOC(hEPEL

Hopmuposanue xagectsa atMocdepHOro
BO3/yXa.

Hopmuposanue kagecTsa BogpL.
Hopmupoparme 3arpasnmomux semects
B IIOYBE M MPOAYKTAX MUTAHUA.

25

17

14

10%

10%

TECTHPOBAHME

Pazgen 6. IKoJIorHIeCcKoe
NIPOrHO3UPOBAHHE
Onenxa YPOBHA
TEXHOC(EDEI.
Ouenka HANPSXKEHHOCTH 3KONOrMYECKUX
CHTyaLMif.

Croco6el 1 MeTomBI TPOrHO3APOBAHMS
TOCTCACTBHN 3arPASHEHAA IPHPOJHBIX
cpex. HmxenepHo-3xonorugeckue
pacueThs H MaTeMaTHIeCKOoe
MOJICIHPOBaHKE,

3arpA3HEHAS

22

16

14

5%

5%

TECTHPOBAHHME

Paspen 7. AmanmmTnueckme METOILI
3K0JIOrHYECKOro MOHHTOPHHIA.
IIpu6ops1 u 0Gopynosanne
Knaccnpukamus ocrosEBIX METO/IOB.
XuMugeckue METOIBI. Ouznxo-
XUMHYECKHEe  MeTohbl.  OrTMdeckue
MeTORBL. XpoMmaTorpadus.

Meroam H3y4eHAA XHMHYECKOIro
COoCTaBa Tra3oBBIX Cpefl, ONpPEACICHUE
XAMMICCKOIO COCTaBa BO3TyXa.

Meroast HM3Y49CHHUA XHMHYECKOT0
coCTaBa BONHOH  Cpenpl, KOHTPOIb
TPUPOIHLIX BOJ, KOHTPOJb CTOYHBIX BOL.
HoxasaTenu xauecrna BOIEL

TlokasaTeNs COCTOSHMS TOYB H METOIEI
HX OIIPEAECIEHHS.

Buonorugeckue METOJIEI B
SKOIOTHYECKOM MOHHTOpPHHTE,
OuotecTMpoRaHMe M  GHOMHIMKAIHSL.
BHOMOHMTOpHHT  BO3YymHO CPEXEBL.
BHOMOHUTOPHHT BOJIHOM Cpensl.
broMouuTOpHHT MOYE,

19

16

20%

20%

TECTAPOBAHHE

BCEI'O IO JUCIUTILINHE

144

51

17

34

93

100%

100%
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Kpurepun onennBanus
Texymee Tecrupopanme
Tecr cunraercs BpmOMHERHEM TIpH KOTMIECTBE MPABIIBHEIX OTBETOB Ha BOIPOCH 0T 60% u Goee. Tlo
PE3yIIbTaTaM TECTUPOBAHHUS MPUCBAUBAIOTCS GAILIBI [0 CIICAYIOIIAM KPUTEPHSIM:
* 60-74% npaBUIEHBIX OTBETOR Ha BOIIPOCEI TeCTa — 3 Gaswia;
*  75-89% npaBUIBHBIX OTBETOR Ha BOMPOCH! TecTa — 4 Gamwa;

® 90% u Gonee NpaBHIIBHBIX OTBETOB Ha BOIIPOCEI TECTa — 5 GaioB.

Jomamnne 3ananns

Pemenns momammuwmx 3amammit (I3-1, 13-2 u J13-3) NPENCTABIIOTCS B IEYATHOH MK
pyxonucHo# popme. Kaxnoe nomamnee 3ananue COJZIEPKHT OZ(HY 3a/1ady.

I[OM&IHHCG 33IaHUC OPH3HACTCS BRITOTHEHHEIM TIPYE IIPaBUIILHO PEIICHHOH 3aave.

IIpakTHaeckue paGorsi

Oteer mo mpaxTuyeckoii paboTe mpencTaBIfeTCI B HeYaTHOM BUIe B (dopmare,
IPEAYCMOTPEHHOM MPOrpaMMOi. 3ammTra oTyera IpOXOoauT B ¢opMe Hokiama CTYZE€HTa IIO
BEINIOJIHEHHOH paboTe W OTBETOB Ha BONIPOCEI NPEMONABaTeNld NO TeMe HPaKTHIECKON paboTEL.
MunnmansHoe KonmMgecTro BOIIPOCOB MPEMoJaBarelLs - 3, MaKCHMaIbHOE — 5.

B cnyqae eciu O()OPMIICHHEII CTYXEHTOM OTYET CBHJICTEIIECTBYET O MPAaBHJILHOM BBITOIHEHHH
PacueToB W B XOJe 3AIIHTHI CTYJCHT A4€T He MeHee 2 IIPaBUNBHEIX OTBETOB HAa 3 3agaHHBIX
IIpenoaasaTenieM Bolpoca (MM HE MeHee 3 IIPAaBUIIBHBEIX OTBETOB HA 5 3aJaHHEBIX BOHIPOCOB) —
NpaKTHYECKas paGoTa NPU3HAETCS BEIIOTHEHHOM,

Pedepar

O6wem pedepara — ve Menee 15 crp. O6s3aTeNBHO UCIIONB30BAHHAE He MeHee 3 OTEYECTBEHHEIX 1
He MeHeC 1 WMHOCTPaHHOTO HCTOYHMKA, OIyONMKOBaHHOrO B mociemame 10 Jer. Obs3arenmsHO
HCIO/IL30BAHKE JNICKTPOHHEIX 6a3 nanHex (PMHLI, Scopus, Web of Science u Ip.).

Ho crpyxrype pedepara u YACIBHOMY BECy €ro 4acTelf peKOMEHZYeTCH MMETh (B ymcTax):
THTYNIBHEINM JcT (1), BBeneHme (1-2), ocHoBHas wacts (mpu HeoOxomuMoCTH TIOZIpa3fieNIeHueM Ha

PasqeNbl ¥ noApaszensn) (10-20), saxmouenne (1), crmcok 0003HaueHH U CoKpaIenmit (1), crmcox
HCTIONE30BaHHbIX HCTOYHHUKOB (1),

IIponexyps! 3ampTer pedepara He Tpebyercs. OneHka BBIIOHEHHS pedepara ocymecTBsieTcs B
XOJI€ €T0 IPOBEPKH MPENOAaBaTENeM 110 5-6alBHON CHCTEME COMIACcHO HIDKE IIPHBE/ICHHBIX KPHTEPHEB.
Kpurepuu onennBanus

*  COOTBETCTBHE LIEISIM H 33/1a49aM AUCIMIUTUHEL, COOTBETCTBHE CONEPKAHUS 3asIBIICHHOM TeMe
- 1 6a;

*  TIOCTaHOBKa IPOGIIEMBI, KOPPEKTHOE H3MOKEHHE CMBICIA OCHOBHELX HaY4HBIX UIIEH, UX
TeOpeTHIeCKoe 000CHOBaHHMe H 0GBACHEHHE - (),5 Gamnos;

®  JIOTHYHOCTb U IOCJIEI0BATENBHOCTD B M3IOKCHIH Marepurana - 0,5 6amios;

*  00BEM HCCIeIOBAHHOM JIUTEPATYPHI ¥ APYTUX MCTOYHUKOB HH(bOpMar - 0,5 Gaios;
*  Hcnonb3oaHue 6onee 1 HHOCTPAaHHOTO HCTOUYHHMKS - 0,5 6amwros;

*  CHOCOOHOCTH K aHATHM3Y B 0606MEHITO HH(pOPMAITHOHHOTO MaTepHaa, CTENeHp IOTHOTEL
0630pa cocrosmus Bompoca - 0,5 6ayuioB;

*  00OCHOBAaHHOCTE BEIBOJIOB - 0,5 6amnos;
*  HalMMe aHHOTaIwH K pedepary - 0,5 6amwios;

*  TIPaBHILHOCTE O(OpPMIICHHS (COOTBETCTBHE CTaHJapTy, CTPYKTYpHas YHOPAIOYEHHOCTS,
CCBUIKH, IMTATEL, Ta0/iim! 1 T.1.) - 0,5 Gauios.
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Pedepar npusnaercs BemonHennsm B ClTyuae €ro OLEeHKH He HIDKE 3 GaLios.

Muddepennnporanuniii 3auer

Onenxa cmaum maddepeHIMpoOBaHHOrO  3avera HPOMSBOIMICA IO PE3YNBTATAaM OLEHKH
BBIIO/HCHHBIX B TEYECHHME CEMECTpa KOHTPOJIBHBIX MepomnpusTHii (Tpex JI3, meyx IIP, pedepara u
TCKYILICTO TECTUPOBAHYIS) TIO CIEAYFOLHM KpHTEpHAM:

. CyMMa 0alla 1O TecTy M ONEHKH 3a pedepar — Memee 8: BEICTaBRIIETCSH OIICHKa
«YHOBIIETBOPUTEILHOY,

. CymMMa Oalla IO TeCTy M OLEHKH 3a pedepar — or 8 no 8,5: BricTaBIseTCH OIICHKa
«XOPOHIO»;

COTIIMYHOY.

CyMMa Gaia IO TeCTy H OmeHKH 3a pedepar — 9 u Gomee: BRICTaBIIETCH OIIeHKa

Ouenka Moxer GbITE moBBmNEHA mIO Pe3yJbTaTaM JOMONHHUTENLHOTO TECTHPOBAHUS B XOME
IIpoUenypsl npuema muddepeRImpoBaEHOro 3auera. Honommremsubit 1 Gamn mawmcisercs pu
KOJIMYECTBE MPAaBHILHBEIX OTBETOB HA BONPOCHI TecTApoBaHus 75-89%, momommwrensHie 2 Gamra npa
KOJITIECTBE [IPABUITLHEIX OTBETOB HA BONPOCKHL TeCTHpoBanus 90% u Goee.
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Ipanoxenue 6
K paGoueii mporpamMme AMCHAILTHHBL
«MHMxKEHEPHBIE METOLI 3ANIMTLI aTMocdeps! H ruapocdepn»

CITIPABKA
0 HaJIHuIMH B 6ubmmorexe BITY «BOEHMEX> aM./{.®.Y cTuHOBa y4ueGHoi JHTEPATYpbI
(CIipaBKa SABNISETCS HEOTHEMIIEMO qacTbio YMK pucnummuser)

1. HaumenoBanme nuciummmser: NuxenepHBIe METONEI 3aITHTEL atMochepr! u rupochepsr
2. Kagenpa: O1, «3konorus u 6e3omacuocts JKA3ZHEAEATETLHOCTH

3. Tlepeuenr ocuoBHOIf y4eOHO# mmTeparyphl (aBTOpHI, HasBaHHWe, HAIHYHE rpuga
Mmnno6pazosanns, YMO, HMC, npyroro MHMHHACTEPCTBA WM BEJOMCTBA, BBIXOAHBIC IAHHEIE,
KOJIMYECTBO 3K3EMILISIPOB):

3.1 Topauenxko B.A., [Tokazees K.B., CrapkoB M.B. Dkonorus. 5a3oskrii KypC Ul CTyACHTOB
HEOHONOrHIECKUX CHIeNHANbHOCTeH: Vie6Hoe nocobue. - CII6.: Jlans, 2014. — 640 c.

3.2 Imutpenxo B. II., Cormmkoea E. B., Yepnsies A. B. Skonormueckuii MOHHTOPHHT
TeXHOCheprr: YuebGHoe mocobue. - 2e u3z., menp. - CII6.: Msparensctro «Jlausy, 2014. - 368 c.

3.3 Beromxkun A.I'. OcHoBEI TIPOHECCOB MHKCHEPHOH dK0n0rud. Teopus, mpuMepHl, 3aauu:
Y4e6uoe nocoGue. - CIT6.: Jlams, 2014. - 512 c. (+CD).

3.4 Beromkun A.T. Wmxenepras 3amurta BogHOM cpensr: Yue6noe mocobue. - CII6.: Jlaus,
2014. - 416 c.

3.5 Tlerpos C.K., Cumopos B.H., Ilerposa C.C. OcHosn HH)XCHEPHOM 3JKONOTHM: yueb.
nocobue; BaiT. roc. Texw. yH-T - CII6., 2009. — 229 ¢.

4. IlepedeHr poOmONHUTETHHON JUTEPATYPEI  (ABTOPHL, HA3BaHWE, HaIWIHE rpuda
Muno6pazosanus, YMO, HMC, nmpyroro mummmcrepcrsa wmmm BEJIOMCTBA, BBIXOMHBIE JaHHEIE,
KOJIMYCCTBO SK3EMILISAPOB):

4.1 lposnosa JI.®., Bytopusa M.B. u Ap. Oxonorus. JlaGopaTopHrii npakTukyMm. - CII6,
BI'TY, 2012, 76 c.

4.2 Moryanosa C.H., Cuzopos B.H. YpesBbruaiiHble cATyammu IPHPOHOTO M TEXHOTCHHOT'O
xapakrepa [Tekcr]: yue6HOe mocobue [0 By3oB]; BI'TY "BOEHMEX". - CII6. [6. u.], 2010. -
169 c.

4.3 Mormganosa C.H., Cunopos B.H. Upessbraiinnie CUTyallud IPUPOJHOIO ¥ TEXHOICHHOTI'O
XapakTepa [DneKTpoHHBIH pecype]: yuebHoe mocobue [ms By30B]; BI'TY "BOEHMEX". - OneKTpon.
TexcToBBIe f1an. - CII6. : [6. 1.}, 2010. - 1 a1 xecTk. muck

44 Meromuyeckoe mocobme 1o pacu€ry, HOPMHMpPOBaHMIO WM KOHTPOJIIO  BEIOPOCOB
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Hpunoxenne 7
K paGoyei mporpamMme AHCUAILTHHDBI
«HHKeHepHbIE METOIBI 3ALIHTEI aTMocdeprl H ruapocdepu

JIMCT UISMEHEHUH, BHOCUMBIX B PAEOUVIO I[IPOTPAMMY

Ha20 _ /20_ yu4eGHbI! rox

B pa6ouyo nporpammy BHOCSTCS CIEAYIOUINE U3MECHCHHSA:

Bce n3Menenus pa6oueit TIPOTPaMMBI paCCMOTPEHE! H OA0GPEHEI Ha 3aceaHUH Kaeapst
(xadempa-paspaboTamk)

. 20 __r. 3aBeayromuii Kadeapoi

Buecennsie H3MCHECHHUA COTJIaCOBAHEIL;

" "

_ 20__ r. 3apenyrommit kadenpoit (BBITYCKarOmIEH)
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