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1. Uenun v 3apgaun aucumnsivHbl

Lenamn ocBoeHusi «KOMMbIOTEPHbIE TEXHOMOMMU PELLUEHUST IKOMOMMYECKUX 3agaq»
aBnseTca opmupoBaHMe KOMMETEHUUM obydarowierocs B obnactu npodeccuoHanbHOM
AeATenbHOCTU N cdhepe NpodeCcCMoHanbHOM OeATeNbHOCTH:

26 Xumudeckoe, XUMUKO-mexHosioeudeckoe rnpouzeodcmeo (8  cghepax:
OKpyXxarowieli cpelbl U rnukeudauus rocnedcmeull epedHo20 Ha Hee 803delicmeusi;  cbop,
rnepepabomka, ymunu3auyus U xpaHeHue omxodoe8 npou3godcmea; 0becriedeHUe 3KOI02UYeCKU U
caHumapHo-anudemuoroaudyecku be3onacHoeo obpaweHus C¢ omxodamu rpou3sodcmea U
nompebneHus; paspabomka 9Hep2o- U pecypcocbepezarowux pouyeccos 8 Xumu4yeckol
mexHosioauu, Heghmexumuu u buomexHosoauu, paspabomka, co3BaHuUe U IKCryamauusi IHepao-
u pecypcocbepezarolyux MalWuH U anrnapamos XUMU4ecKux rnpouseodcms);

40 Cke03Hble euldbl npogheccuoHanbHol OesmeribHOCmU 8 MPOMbIWIIEHHOCMU (8 cgbepe
op2aHu3ayuu U rposedeHusi Hay4YHO-UCC/1e008ameribCKUX U OfMbIMHO-KOHCMPYKMOPCKUX pabom 8
obnacmu 3aHepz0- U pecypcocbepeaarouux MPoUecco8 8 XUMU4ecKol mexHosnoauu, Hegpmexumuu u

3awuma

6uomexHornoauu)
ducuunnuHa HanpaefeHa Ha pelweHne 3agad npodyeccMoHanbHON LesATENIbHOCTU
cnegyoLwmnx TUMNOB:
Hay4Ho-uccriedosameribCKul;
mexHosioau4eckul;
op2aHuU3ayUOHHO-YnpaseH4YecKul;
NPoeKmMHbIU;
3KcriepmHo-aHaaumu4eckud.

Mporpamma

CoCTaBJieHa B

CoOTBETCTBUM C TpeboBaHusmn DdepeparnbHOro

rocygapCrtBeHHOro o6pasoBaTeanoro CTaHdapTa BbICLLUEro o6pasoBaH|/|$| no HanpasneHunto

noarotoBku/cneunanbHoctn 18.04.02

«3Hepro- un pecypcocbeperatowine npoueccbl B

XUMUYECKON TEXHOMNOINN, Heq)TeXVIMI/II/I N DMOTEXHOSNOMNNY.

2,

MepeyeHb

nnaHnpyemMmbiX pe3ynbTaTtoB O6y‘-IeHI/IS|,

COOTHECEeHHbIX C

nnaHupyeMbiMU pe3yfibTaTaMyM OCBOeHUsi o6pa3oBaTefibHOM NporpamMmmbli

Ne
n/n

Koa
KoMne-
TeHUUMn

dopmynupoBKa
KOMMeTeHL MU

Koa n HaumeHoBaHue UHAUKaTopa AOCTUXEeHUda KoMmneTeHUun

1

MNK-2

CnocobeH Kk npoBeAeHMO
NaTeHTHbIX WUCCrnegoBaHWn,
obpaboTke 7 aHanuay
Hay4YHO-TEXHUYECKOMN
WHcopMauumn o 3agaHHoOWM
TemaTuke

MO 1nk2 - OcyliecTBnsieT MOMCK NaTEHTHOW AOKYMeHTauun 1 Apyron
Hay4YHO-TeXHNYEeCKon MHopMaLuM No 3agaHHON TeMaTuke,
onpegensieT 3agayn naTeHTHbIX UCCneaoBaHui

MO2nk2 — AHanuaunpyeT pesynbTaTbl NaTEHTHLIX NCCNEeAOBaHWUN,
Aenaet BbIBOAbI

MNK-3

CnocobeH NpOBOAUTb
Hay4Ho-uccrnenosa-
Tenbckue "
KOHCTPYKTOpPCKME
pa3paboTku npu
nccrnenoBaHum
CaMOCTOATENbHbIX TEM

ONbITHO-

WO1ns— MpoBogut nabopaTopHble WccrneqoBaHusi, HabnogeHuss u
n3MepeHuss U ocyulecTensieT  odopMIieHMe  pesynbTaToB
nccrnegosaHnin M paspaboTok B BUOE OTYETOB

MO2mes — T[lpoBoAUT  OMBITHO-KOHCTPYKTOPCKME pa3paboTkn npu
uccneaoBaHuM CaMoCTOSATENbHbBIX TEM, HanpaBneHHbIE Ha NOBbILLEHNE
aKonormn4eckorn 6esonacHocTn

MNK-5

CnocobeH Kk paspaboTtke wu
NpoOBEOEHNIO  MEpPONPUATUIA
no NOBbILLEHWIO
appeKkTMBHOCTH
NPUPOLAOOXPaHHON
AesATenbHoOCTU

MO 1nks — PaspabaTbiBaeT nnaHbl BHEAPEHWUS HOBOW NPUPOA0OXPaHHOM
TEXHUKN U TEXHOMOMNIA C Y4ETOM Haunyylnx AOCTYMHbIX TEXHOMOMM B
obnacTtu oxpaHbl OKpyxatoLLern cpeabl

MO2ns — [MpoBOOMT  3KOMOrMYECKUn aHanua
NpYPOAOOXPAHHON AEATENbHOCTU NPEeAnpPUATUI

adhpeKTUBHOCTH

MNK-7

CnocobeH K aHanusy
TEXHOMOMMYECKUX NPOLLECCOB
C UEenbio MNOBbLILEHUSI MOK-
nel 3Hepro- w pecypco-
coepexeHnsi, K  OLeH-ke
3KOHOMUYECKON

MO 1nkr — AHanuanpyeT aeKkTMBHOCTb TEXHOMOMMYECKUX NpoLeccoB
C NO31LMK UX 3KONOrMyeckor 6e3onacHocTm

WO2nk7 — JenaeT BbiBOAbI U hOpMUPYET 3aKoveHNs No pesynstatam
OLEHKMN 3KOMOro-aKOHOMMYECKoW 3PEKTUBHOCTU TEXHOMOTMYECKUX
npoLieccos




npoLeccos,

apbdeKkTMBHOCTH
TEXHOMNOTNYECKUX

3Konorn4yeckomn
©e3onacHocTu

nx

Kon n
MHAMKaTopa
KOMnNeTeHUuun

HaunmeHoBaHue
AOCTUNXeHusA

Pe3ynbTaTthbl 06y4yeHUs (nokasaTenn oLeHUBaHuUs)

MOk - OcywectBnseTr Nouck
nateHTHOW  AOKyMEHTa-uum w
apyron Hay4YHO-TEXHUYECKOW
MHdOopMa-LuK no 3aJaHHON
TemMaTuke, OnpedenseT 3agayv
naTeHTHbIX UCCreaoBaHui

3HaeT: OCHOBHble NOAXOAbl MO MPOBEAEHUI0 Moucka
APYron Hay4HO-TEXHUYeCKon MHopmaumn

naTeHTHOMN OOKyMeHTaumm wun

YMeeT: OcCylLecTBMATb MOUCK
TEXHUYECKON MHdOpMaLMK

MaTeHTHOW AOKYMEHTauuu U [OpYron HaydHo-

BnapeeT: coctaBneHnem oTyeTa MO MNATEHTHOW [AOKYMEHTauuu W APYron HayyHo-
TEXHUYECKOW MHdopMaunm

NO2nk-2 3HaeT: OCHOBHbIE NOAX0Abl MO aHaNM3y NaTeHTHbIX UCCrefoBaHUN

AHanusupyet pesynbTtaThl | YMeeT: — aHanuanpoBaTb pe3ynbTaThl NaTEHTHbIX UCCIef0BaHMN

NaTEeHTHbIX “ccrnedoBaHui, | BrniageeT: aHanNU3oM MHHOBALIMOHHBLIX TEXHOMOMMIA Y HAY4YHO-TEXHUYECKMX MOAXOA0B
Jenaet BblIBOAbI

N 1rks 3HaeT: OCHOBHble MeToAbl WCCNEeAoBaHUMM W U3MEPEHWA MNpU  NpOBeAEHMM
Mposoaut nabopaTop-Hble | 3KCnepumeHTanbHbIX paboTt

uccnenoBaHnsa, HabnwogeHuss U | YmeeT: NpoBoAWTb UCCReAoBaHUs U USMEPEHUS NPU NPOBEOEHUM SKCNEPUMEHTANbHbIX
u3Mepe-HMs M ocyllecTsnseT | paboT

odopmieHne pesynb-TaTtoB

uccrnefoBaHnin 1 pas3paboTok B
BMZE 0TYETOB

BnapeeT: aHann3om pe3ynbTaTtoB nccnegosaHnin n obopMNeHNeEmM B BUAe oTyeTa

N02nks

MposoanT OMbITHO-
KOHCTPYKTOPCKME paspa-60Tkn
npun mncecnegoBa-HMn
CaMOCTOATENbHbIX Tem,

HanpaBJieHHble Ha NoBbIlLEeHNe
akonornyeckon 6e3onacHoOCTu

3HaeT: MeTo40MOrMi0 NPOBEAEHMS OMbITHO-KOHCTPYKTOPCKMX pa3paboTok

YMeeT: npoBOAWUTbL aHanvM3 COBPEMEHHbLIX OMbITHO-KOHCTPYKTOPCKMX pa3paboTok C
YYETOM 3KOIOrM4yeckon 6e3onacHoCTm

BnapgeeT: npoBegeHveM CaMOCTOATENbHbIX WUCCNegoBaHUS, HanpasneHHble Ha
NoBbILLEHNE 3KONorn4yeckon 6esaonacHoOCTu ONbITHO-KOHCTPYKTOPCKMX pa3pa60TOK

WO1ks PaspabaTtbiBaeT nnaHbl | 3HAET: OCHOBHbLIE MOMOXEHUSI MPU BHEOPEHWM HOBOW NPUMPOAOOXPAHHOW TEXHWUKU U

BHeJpeHund HOBOW | TEXHOMNOrNNM

NPUPOAOOXPAHHON  TEXHWKN 1

TEXHOMOMMI C Y4ETOM HaUNYYLLIMX YMeeT: NpoBOANTb aHanm3 COBPEMEHHbIX MHdDOpMauM?HHO-TeXHVIl-IeCKI/IX NCTOYHMKOB

OOCTYMHbIX TEXHONOormi g |_NO BHEAPEHWIO NPUPOAOOXPAHHbIX TEXHUKM 1 TEXHOMOrMI

06nacT  oxpaHbl OKpyXXatoLLen Bnapeet: coctaBneHuMem nnaHoB BHEAPEHUS WHHOBALMOHHOW NPUPOAOOXPaHHOMN

cpeabl TEXHUKN 1 TeXHOJ'IOVFVIVI C YYETOM Haunyylmx [OCTYMHbIX TEXHOMorMm B obnacTtu
OXpaHbl OKpyKatoLel cpeabl

naz2rik-5 3HaeT: OCHOBHbIE MOMNOXEHUS NPU MPOBEOEHUN MEPONPUATUA MO MOBbLILEHUIO

Mposoaut akonornyec-kni | apdhEeKTMBHOCTN NPUPOAOOXPAHHON AEATENBHOCTU

aHanus 3hheKTUB-HOCTU | YMeeT: NpOBOAMTL aHanU3 NMPOEKTOB BHEAPEHWSI HOBOW MPUPOAOOXPAHHOW TEXHUKU U

NPVPOAOOXPaHHON [AeATEeNbHOCTH
nNpeanpusaTUn

TEXHOSIOMUIN C Y4ETOM 3KONOrn4yeckon ©6e3onacHoCTH

Bnapeet: BHegpeHMEM WHHOBALMOHHOW MPUPOOOOXPAHHOM TEXHWKM U TEXHOSMOMMN C
Y4ETOM Hanyywmx AOCTYMHbIX TEXHONOrMn B obnactu OXpaHbl OKpYKaroLwen cpeabl

N0 ner

Ananusupyetr  adpdek-TMBHOCTb
TEXHOMOM-4eCKNX MpoLeccoB ¢
no3vuumM  MX  3KOMOrm4ec-Kon

3HaeT: OCHOBHbIe MOAXOAbl M METOAbl MO CHWKEHWIO HeraTMBHOTO BO3OENCTBUS Ha
OKPYXXaIoLLYI0 cpefy TEXHOMOTMYECKMX NMpPoLeccoB

YMeeT: NpoBoANTb aHanmM3 TEXHUKO-9KOHOMUYECKON 3P EKTUBHOCTU TEXHONOMMYECKNX
NPOLIECCOB C Y4ETOM 3KOJTOrM4eckor 6e30nacHoOCTU

GesonacHocTy BnapeeT: npoBegeHnemM aHanv3a WHHOBALMOHHBLIX TEXHOMOMUA U TEXHWUKWU, KOTOpble
CcnocobCTBYIOT MOBLILEHWIO 3HEPro- W pecypcocbepexeHnss NpUPOAOOXPaHHbIX
npoLieccoB

NO2nk 3HaerT: OCHOBHble Kputepun 9KONOr0-3KOHOMMNYECKON apbdekTmBHOCTHU

Henaet BbiBOAbI M hopMupyeT | TEXHOMOrMYECKMX NPOLLECCOB

3aKNoYeHMss Mo  pesynbTaTtam | YMeeT: MPOBOAUTL aHanmn3 3KONOro-aKoOHOMUYECKon adpMEKTUBHOCTU TEXHOMOTNYECKNX

OLEHKM  3KOMOro-3KOHOMUYECKOM
3ahpeKTUBHOCTH
TEXHOMOrMYeCKUX NPoLLECCOB

1 NpnpoaooxXpaHHbIX npoueccoB

Bnapeet: dopMunpoBaHMeEM  3akNOYEHUs Mo pe3ynbTataM OUEHKM  3KOnoro-
3KOHOMMNYECKON 3(PPEKTUBHOCTUN TEXHONOMMYECKMX N MPUPOAOOXPAHHBIX MPOLIECCOB

3. Mecto aucumnnuHel (Moayns) B ctpyktype OMNOIM BO
AvcumnnuHa OTHOCUTCA K AucuunnuHam no BblGopy, opMUPyEMON y4aCTHUKaMM
obpasoBaTtenbHbIX OTHOLWEHWI B6noka OauH.




5

M3y4yeHne ancumninmnHbl OCHOBAHO Ha 3HAHUSAX, YMEHUSIX U HaBbIKax, NOfyvYaemblX Npwu
n3yyeHun obyyawowmmm  gucumnnuvH: - CoBpeMeHHble  npobnemMmbl  3Hepro- U
pecypcocbepexeHna B MPOMBbIWNEHHOCTH; - AnnapaTtypHoe odopMMeHNe 3HEpPro- wu
pecypcocbeperatoLmx npoLeccos;

OucuunnuHa saBndeTcsa npegwecTsyowen aAns BbINyCKHOM  KBannuKauMoHHON
paboThl.

4. O6bem gucunnIuHbl (Moaynsa) U BUAbI YYeOHbIX 3aHATUMN
O6Lwasa TpyaoeMKOCTb ANCUMNANHBI (MOayNns) cocTaBnsaeT 4 3a4eTHbIX eQuHuUL.

Bcero PacnpepeneHue
akagem. | TpyAoOeMKOCTU no
Buabl yue6HoM paboThbl YyacoB cemecTpam
2 cemecTp
AkKkagm.,u
O6wasa TpyAoeMKOCTb AUCLMNNUHBI (Mogyns) 144 144
KonmakmmHasi paboma 8 m.4. ayOumopHbIe 3aHSMUs: 58,05 58,05
Nekunn 19,0 19,0
8 MOoM 4ucrie 8 hopmMme rnpakmuyeckol nod20mosKu
JTabopaTtopHbie 3aHATUSA 38,0 38,0
8 MOoM 4ucrie 8 hopme rnpakmuyeckol nod2o0mosKu
KoHcynbTauum Tekywime 0,95 0,95
Budbl ammecmayuu (3a4em) 0,1 0,1
CamocmosimenbHas paboma: 85,95 85,95
MpopaboTka MaTepnanoB Mo KOHCMNEKTY NeKuni 8,0 8,0
MpopaboTka maTepmnanos No y4ebHuNKY 33,95 33,95
OdopmneHne nabopatopHbix paboT K nogroToBka 20,0 20,0
BOMPOCOB AN 3aLLUTbI
PMP 12,0 12,0
MNogrotoBka pedepaTta 12,0 12,0

5 CopepxaHue AUCLMNIUHbLI, CTPYKTypupoBaHHOe No Temam (pasgenam) c
yKasaHueM OoTBeAeHHOro Ha HMX KonuyecTBa akageMM4eCKMX YacoB U BUAOB y4eOHbIX
3aHATUN

5.1 CogepxaHue pasgenoB AUCLUUNIUHBI

Ne | HaumeHoBaHue pasgena CopeprxaHue pasgena TpynoeMkocTb
n/n OUCUMMNNUHbI (ykasbiearomesi membi U Qudakmuyeckue eOUHUYbI) pasgena, vachbl
1 | CoBpeMeHHble CoBpeMeHHble MporpaMMmHble CpeacTBa npwu 20,0
WHOpPMaLMOHHbIE 0bpaboTke TEXHUYECKON MHbOpMaLMM B XUMNYECKMX
TEXHOMOrMK Npu N HedpTexumuyeckux  oTtpacnsx. [lpuknagHble
co3gaHum nporpaMmHble cpeacTea npu peLleHnm

XMMUKO-TEXHOMOMMYECKUX | SKOMOrMyeckmx 3agau.
1 NPUPOOOOXPaHHbLIX

npoLeccos

2 CuctemHbIn nogxoa npu Knaccudukauma mogenen 55,0
paspaboTtke XUMnKo- | KayectBeHHble Moaenu 3Hepro " 16*
TEXHOJOIMYECKON CXeMbI, | pecypcocbeperatoLmx NpoLeccoB. AHaNU3, CUHTE3 U
HanpaBreHHON Ha | ONTUMU3ALUMSA  XMMUKO-TEXHOMOMMYECKNX  CUCTEM.
pelleHre akonormdeckux | TexHonormyeckune NPUHUMNBI co3gaHus
3agav NPMPOOOOXPaHHbIX NPOLIECCOB.

3 | AnnapaTypHoe CneuobopynoBaHue 35,0

odopmsieHne AN MHTeHCUdMKaUUKM  XnakoasHbIX  XMMUKO- 12*




NPUPOAOOXPAHHBIX TEXHOMOrMYEeCKNX n OVOTEXHONOIMYECKNX
NpoLIeCCOB. NpoLIeCCOB.
BobicokonpoussogntensHoe obopygosaHue npu
nepepaboTke NONMMEPHbLIX KOMMO3ULINIA.

4 OonTummnsauus WHdopMaLMOHHbIE TEXHOMNOrnmn ansa 29,05
NPOn3BOACTBEHHbIX obecneyeHnss akonornyeckonm GesonacHocTM B 10*
NMpoLleccCoOB C  Y4ETOM | XUMUYECKUX U HEeDTEXUMUYECKUX MPOM3BOACTBAX.
3KOITOrMYEeCKOM MvHUMU3aUMa BO3OENCTBUA HA  OKPYXKAKOLLYHO
BesonacHocTw. cpeny XMMUKO-TEXHONOMMYECKNX MPOLLECCOB.

KoHcynbTauuu Tekylime 0,95
3aver 0,1
5.2 Paspenbl AUCUUNIIUHBI 1 Bub! 3aHATHiL
Ne Jlekuun, N3, CPO, vac
HaumeHoBaHve pasgena QucuunivHbl

n/n yac yac

1 CoBpeMeHHble MH(POPMaLMOHHBIE TEXHONOMUW MpU 20 15.0
co3gaHum ’ ’
XUMUKO-TEXHOMNOMMYECKUX Y NPUPOLAOOXPAHHBIX
npoLEeccoB

5 CucremHbIn noaxoa  npu pa3pa6€>TKe XUMUKO- 8.0 16.0 30.0
TEXHOMOTMYECKON CXEeMbl, HamnpasBliEeHHOW Ha pellueHue ’ ’ ’
3KOMOrMyecKnx 3agay

3 AnnapaTypHoe odopmreHne NPUPOA0OXPAHHBIX 6.0 12,0 200
NpoLIECCOB.

4 Onmmmsaumv NPOM3BOACTBEHHBIX MPOLIECCOB C Y4ETOM 3,0 10,0 20,95
aKkonormyeckom 6e30nacHOCTMU.

KoHcynbTauum Tekyuime 0,95
3aver 0,1
5.2.1 NNekuun
Ne HaumeHoBaHwve pasgena . TpyooeMKocTb
Temamuka NeKUUOHHbIX 3aHAmMuu

n/n OUCLNNNUHBI pasgena, 4aceol

1 CoBpeMeHHble O6wwme nNpPUHUMNBI KAa4YeCTBEHHOW W KONUYECTBEHHOW 20
WMHpOPMaLIMOHHbIE OLIEHKWN TEXHOMNOMMYECKUX U NPUPOAOOXPAHHBIX NPOLIECCOB. ’
TEeXHOMormm npu Bugbl, Mecto v porfb COBpPEMEHHbLIX MPOrPaMMHbIX
co3gaHum cpenctB npu obpaboTke TeEXHUMYECKOW WHdopMaLun B
XUMUKO- XUMUYECKNX N HEPTEXUMUYECKNX OTPaCTIsX.

TEXHOMNOMMYECKMX U Pepaktopbl pacTpoBbix M300paxeHuin. PepakTopbl
NPMPOLOOXPaHHbIX BEKTOPHbIX n3obpaxxeHun B WH)XEHEPHOM
npoLeccoB npoekTupoBaHun. [padmyeckme pepaktopbl 06paboTKM
6a3bl gaHHbIX. PegakTopbl cTaTMCTU4eCKOro aHanuaa.
lpadmyeckoe oTOOpaxeHue pesynbTaToB  Hay4yHOro
nccnegoBaHus.
MpuknagHble nporpamMmHble CpPeAcTBa Mpu peLleHun
3KOMOrMyecknx 3agav.

2 CuctemHbI nogxoq npu CuctemHble  nogxo4  NpyM  CO34aHMM  XMMUKO- 80
paspaboTke XUMUKO- | TeXHonormnyeckom cuctembl. Knaccudumkauua mogenen ’
TEXHOMOrMyeckom KauecTBeHHble MOOENN 3HEPro U pecypcocbeperaroLmx
CXEeMbl, HanpaBreHHoW | npoueccoB. @DyHKUMOHAmNbHbIE CcxeMbl. CTPYKTYpHble
Ha pelleHne | cxembl. OnepaunoHHble cxeMbl. TEXHOMNOrM4Yeckne CXemsl.
3KOIOrMYeCKMX 3agay MaTtematnyeckme mogenu (rpadbl —Tonorpadudeckue,

CTPYKTYpHble OMOK CxeMbl W CETEBblE) 3HEPro MU
pecypcocbeperaroLLmx NpoLeccoB.

AHanmu3, cMHTE3 M ONTUMU3ALMS XUMUKO-TEXHOSOTMYECKNX
CUCTEM. TexHonornyeckune NPVHUMNBI co3gaHns
NPUPOO0OXPaHHBLIX MPOLECCOB.

3 AnnapaTypHoe CneuobopynoBsaHue TepMoKaTanuMTU4eCcKmx 6.0
odopmneHme npoueccos. [MMponun3Hble YCTaHOBKMU. ’




NPUPOLOOXPAHHBLIX YcTaHoBKM AN MHTEHCUUKaumm  xuakodasHbix
NpoLLECCOB. XUMUKO-TEXHOSOMMYECKUX NPOLLECCOB.
BobicokonponssogntensHoe obopynoBaHue npu
nepepaboTke NONMMEPHbLIX KOMMO3ULNIA.
CneuobopynoBaHue npoueccoB OGMoTEXHOMOMNN.
BropunbTpbl. OkcnTeHKkN. MeTaTeHKu.
CucTeMHbIV MOAXOA MPWU CO34aHMU NPUPOLOOXPaHHbIX
TEXHOMNOIMMN.

4 OnTnmmnsauus MHdopMaLmoHHble  TexHonorun ana  obecneyeHus 30
NMPOU3BOACTBEHHbIX aKorornyeckonm  OesomacHOCTM B XUMUYECKUX U ’
MpoOLEcCOB C  y4eTOM | HE(PTEXUMUNYECKNX NpPOu3BOACTBAX. MporpammHblie
3KOJIOTMYECKON CpefcTBa Mo OLEHKe BO34ENCTBUS HA OKPYXKatoLLylo cpeagy
6e3onacHocTy. XUMUYECKMX N HEPTEXMMUYECKNX MPON3BOACTB.

KomnbloTepHoe MoZenupoBaHME U MPOrHO3MpOBaHME
3arpsi3HEHM  OKpyxatolwlee cpedbl B pesynbTate
PYHKLMOHNPOBAHMS NPOMBILLIEHHBbIX 00beKTOoB.
[MporHo3npoBaHMe 30H BO3MOXHOIO  3apaxeHus B
pesynbTaTte aBapun Ha NPOMbILLIIEHHOM OObEKTE.
MwuHMM3aLMs BO3LEWCTBUS Ha OKpYyXaloLyl cpeny
XUMMKO-TEXHOJIOIMYECKUX NPOLLECCOB.
5.2.2 npakTu4eckue 3aHATUS (CeMuHapbl)
He npegycmoTpeHsl
5.2.3 JlaGopaTopHbIii NPaKTHKYM
Haumerosakme pasaena HanmeHoBaHne nabopaTtopHbix paboT TpyAoemkocte,
ONCUMNIUHBI Yac
MpuknagHble NporpaMMHble  cpeacteBa  Mpu 4
pELLEHMM SKOMOrMYECKUX 3adau.
MogenupoBaHne KOHLEHTpauui 3arpsi3HsItoLLero
Belwlectea B NPU3EMHOM Croe aTtMocdepHOoro 4
BO3yxa OT MCTOYHMKOB Bblbpoca
CoBpeMeHHble MH(POPMALIMOHHbIE
TEXHONOTMM NPK CO3AHMM lMpoBeaeHne pacyeToB CMELLEHNS CTOYHbIX BOf, B 4
BOAHbIX OObekTax
XVAMVKO-TEXHOTOTHeCkIX / Onpegenexune HOPMaTuBOB OnycTUMOWn
NPMPOOOOXPaHHbIX NPOLIECCOB pen pmar Aony
Harpy3kM Ha artMocdepHbii BO3QyX W BOAHbIE 2
00BbEKTHI
MogenupoBaHue KMHETUMKN XMMWUYECKOW peakumm
CMOXHOrO Tuna Ana  ONTUMM3aUMU  XUMMKO- 4
TEXHONOrMYECKOro npouecca

CunCTEMHBIN noaxon npu

pa3paboTke XUMUKO-
TEXHONOMYECKOG CXEMbI, MogenupoBaHue XUMUKO-TEXHOIOMMYECKOro 4
) npoLiecca B peaktopax pasnuyHbIX TUMOB
HanpaBreHHON Ha peLleHne
9KOIOrMYEeCKMX 3agay
PaspaboTka TEXHOJOrMYECKON CXEMBbI
NPMPOOOOXPaHHOro npouecca C MCMONb30BaHMEM 4
AnnapartypHoe ohopMIEHIS peﬂ}J,aKTOpOB BeKTopHog rpadounkm
NPUPONOOXPAHHBIX NPOLIECCOB. poekTupoBaHMe o6wero Buga annaparta Ans 4
OYMCTKM ra3oBbIX BbIGPOCOB
3D MoAenmpoBaHue NPUPOLA0OXPaHHOIo 4
obopynoBaHusa B cpege «Komnac 30»

OnTMmnsauuns Npom3BOACTBEHHbIX ANroputM  CTaTUCTMYECKOro  aHanu3a  Ans
NpoLEeccoB C y4eTOM 3KOSIOrMYECKOM | pelleHus MNpupoaoOXpaHHbiX 3adad B cpege Ms 4
6e3onacHocTy. Excell

5.2.4 CamocTosATenbHas paboTa obyyaroLmxcs
[ Ne | HanmeHoBaHWe pasgena Bug CPO | TpymoemkocTb,




n/n ONCUMNNNHBI Yac
CoBpeMeHHble MHPOPMaLMOHHbIE 15.0
1 TEXHOMOrMM Npu co3gaHum lMpopaboTka KOHCNEeKTa Nekuun, ’
XUMUKO-TEXHOSTOMNYECKMX n | npopaboTka maTepmana no y4yebHukam,
NPUPOA0OXPaHHbLIX NPOLECCOB
CucteMHbIV nogxod npu paspaboTke 30.0
2 XUMUKO-TEXHOIOMMYECKON CXEMBI, MpopaboTka KOHCMEeKTa Nekumn, ’
HanpasfeHHOW Ha peLleHne npopaboTka matepuana no y4yebHvkam,
3KoMnorMyecknx sagay
AnnapaTypHoe odopmnenue | MNpopaboTka KOHCNeKTa nekuun, 20.0
3 npUpPoa0OXpaHHbIX NPOLLEeCCOB npopa60TKa mMmaTtepuana no yqe6Hvu<aM, ’
PedepaTt
OnTummnsaums n 5 . 20.95
NpoOu3BOACTBEHHbIX MPOLIECCOB C popaboTka koHeneKTa Nekunm, '
4 _ | npopaboTka maTepuana no ydebHukam,
yyeTom 3KoIornyeckou PrP
©Ge3onacHoCTU.

6 YyeOHO-MeTOANYECKOE N MH(hOPMALIMOHHOEe obGecnevyeHne AUCLUUNIUHbBI

6.1 OcHoBHas nuTepaTtypa

1) PoduoHos, A. U. TexHonormyecknme npoLecchbl akonorndyeckon 6esonacHoctn [TekcT] :
y4yebHuK ansa ctyq. TexH. n texHon. cned. / A. . PoanoHos, B. H. KnywwuH, B. I'. Cucrtep. — 4-e naa.,
nepepab. n gon. — Kanyra : U3a. H. Boukapeson, 2007. — 800 c.

2) PoduoHos, A. W. 3awmta ©Onocoepbl OT MPOMbIWIIEHHLIX BbIOpocoB. OCHOBBI
NPOEKTMPOBaHUSA TexHornornyeckmx npoueccoB [TekcT] / A. WN. PoguoHos, HO.. . KyaHeuos, I'. C.
ConosbeB. — M. : Xumug, KonocC, 2007.— 392 c.

3) CewmeHosa, M. B. MNpombiwneHHasa skonorus [TekcT] : y4eb. nocobme gns ctyq. sysos / U.
B. CemeHoBa. — M. : U3a. UeHTp «Akagemusy, 2009. — 528 c.

6.2 [lononHuTenbHasa nutepartypa

1) TumoHuH, A. C. NIHXeHepHO-3KOMNOorM4ecknii cnpaBoYHuK [TekcT] : yueb. nocobue no cneu.
320700, 330200. — Kanyra : MN3g. H. Boukapeson, 2003. T. 1-3.

2) BemowkuH, A. I. TeopeTnyeckne OCHOBbI 3alLMTbl OKpyKatowen cpeabl [TekcT] : yyeb.
nocobue / A. I'. BetowikmnH. — M. : Bbicw. wk., 2008. — 397 c.

3) Oyucmka cmoyHbix 800 [Tekct] / M. XeHue, M. Apmoac, V. Na-Kyp-Axcen, 3. ApsaH ;
nep. c aHrn. — M. : Mup, 2004. — 480 c.

4) CmenaHosckux, A. C. lNpuknagHaa askonorusi: OxpaHa okpyxawuwen cpegpl [Tekct] :
y4yebHuk anga TexH. By3oB / A. C. CtenaHosckux. — M: FOHUTU-OAHA, 2003.- 751 c.

6.3 lMepeyeHb y4yeOGHO-MeTOAMYECKOro obecnevyeHUsA AN CaMOCTOATENIbHOW paboTbl
obyyarowmxcs

1.  VIHHOBaUMOHHLIE MeToAbl W TexHomormm nepepaboTkM nnacTUYEecKMx Mmacc: Yyyeo.
nocobve / BopoHex: roc. yH-T MHX. TexHon.; cocT.. B.W. KopuaruH, A.B. [lpotacos, J1.H.
CryaeHukuHa. BopoHex: BI'YUT, 2020. — 103 c.

2.  VIHHOBaUMOHHLIE METOoObl U TEXHOMOrMn nepepaboTkn anactomepos: y4eb. nocobue /
BopoHex: roc. yH-T uHX. TexHon.; cocT.: B.W. KopuaruH, JI.A. Bnacosa J1.A., A.B. lNpoTacos.
BopoHex: BI'YWUT, 2020. — 103 c.

3. TexHomnormyeckne OCHOBbl MO nofnydeHuMio W nepepabotke Ouopasnaraembix
NONIMMEPHLIX KOMNo3nuuin: y4eb. nocobue / BopoHex: roc. yH-T MHX. TexHos.; cocT.: A.B. lNpoTacos,
B.W. KopyarvH., M.B. Mansues. BopoHex: BI'YUT, 2020. — 140 c.

4. OKONOro-akOHOMWYECKU aHanu3 B CO34aHWM 3HEepro- u pecypcocbeperatomx
TexHonorun. MNpaktnkym. /  BoOpoHeX: roc. yH-T MHX. TexHos.; cocT. notHukoBa P.H., Kop4armH
B.W. MNMonoea J1.B., - BopoHex : BI'YWUT, 2021. — 79 c. ISBN 978-5-00032-514-8.



6.4 [llepevyeHb pecypcoB WHGDOPMALUNOHHO-TENIEKOMMYHUKALMOHHON CeTu
«HTepHeT», HeOBXO0ANMBIX AN OCBOEHUSI AUCLUMNNUHBLI (MoAayns)

HanmeHoBaHue pecypca cetu «MIHTepHeT» OnNEKTPOHHbIN agpec pecypca
«Pocculickoe obpasogaHue» - pedepasibHbil nopmarn https:.//www.edu.ru/
HaydyHas anekmpoHHas bubnuomeka https.//elibrary.ru/defaultx.asp?

HauyuoHanbHasi  uccredoeamernbckass  KomrbromepHas | https://niks.su/
cems Poccuu

UHbopmayuoHHas cucmema «EOQuHoe okHO Odocmyna K | http.//window.edu.ru/
obpazogamesibHbIM pecypcamy

OnekmpoHHasa bubnuomeka B YUT http://biblos.vsuet.ru/megapro/web

Caum MuHucmepcmea HaykKu U ebicue20 obpa3osaHusi | https:/minobrnauki.gov.ru/
P®

lMopman omkpbimozo on-line obpa3osaHusi https.//npoed.ru/

AnekmpoHHas UHghopMayuoHHO-06pasosamersbHas | hitps.//education.vsuet.ru/
cpeda ®I60Y BO «BI'YUT»

6.5 [lepeyeHb WHMDOPMALMOHHbLIX TEXHOMOrNMMU, UCMNONb3yEeMbIX MpU
ocyliecTBNeHun obpasoBaTenbHOro npouecca no AucuunnuHe (Moayrsk), BKIO4Yas
nepevyeHb MNpPoOrpaMMHOro obecneyeHusi, COBpPEeMEHHbIX npoceccuoHanbHbIX 6a3
AaHHbIX U MH(POPMALIMOHHbIX CMPaBOYHbIX CUCTEM

lMpu  usyyeHuu  AucyunnuHbl — UCMOAL3yemcs  fnpozspaMmMHoe  obecrieqyeHue,
CoB8peMeHHble rpogheccuoHasbHble 6a3bl 0aHHbIX U UHQOPMaUUOHHbIe CrpagoyHble
cucmembl: ONUOC yHusepcumema, 8 mom 4yucrie Ha 6a3e rnpozspaMMHOU Iamgopmbl
«Cpeda anekmpoHHo20 oby4yeHusi 3KL», aemomamu3upogaHHas UHghopmayuoHHass 6a3sa
«MIHMepHem-mpeHaxepbi», « MHMepHemM-3Kk3aMeH».

NMpuM oOCBOEHMM AUCUMNIUHBbI UCMNONb3yeTCcA JIMLEH3UOHHOE M OTKpbITOE
nporpammHoe ob6ecneuveHue — H-p, OC Windows, OC ALT Linux.

7 MaTtepmanbHoO-TeXHU4YecKoe obecnevyeHme QUCLUNITUHDI

Heobxoanmbin  gna  peanu3aumm  obpasoBaTefibHOM  NporpaMmmbl  NepedYeHb
MaTepuanbHO-TEXHMYECKOrO  obecnedeHnss  BKMOYaeT: -  JIEeKUMOHHble  ayauTopuu
(obopynoBaHHblE BUOEOMPOEKUMOHHBIM 0BOpyaOBaHMEM AN Npe3eHTauun; cpeacrsamu
3BYKOBOCMPOM3BEAEHUS; JKPaAHOM; umetowme BbIxog B WHTepHeT); - nomelwleHus angd
NpOBEAEHMS CEMMHAPCKUX, NabopaTopHbIX W NpPaKTU4EeCKMX 3aHATUA (0b6opyaoBaHHbIE
yyebHon mebenbto); - Gnbnunoteky (MmetoLlyro paboyne mecta gnst CTYAEHTOB, OCHALLEHHbIEe
KOMMblOTEPAMM C OOCTYNoMm K Gasam JdaHHbIX U WHTEpHeT); - KOMMbHTEPHbIE KIACChl.
ObecneyeHHOCTb  npouecca  00y4yeHUs  TEXHUYECKMMM  CpPeAcTBaMm  MOSHOCTbIO
cootBeTCcTByeT TpeboBaHuam @PIrOC no HanpaBneHuwo noarotosBkn. MaTtepuanbHo-
TexHnyeckaa 6asa npvBedeHa B NULEH3MOHHbIX dOPMax M pacnosiokeHa BO BHYTPEHHEN

ceTn no agpecy http://education.vsuet.ru.
Ha xadenpe npoMbIIIIIEHHON 3KOIOTUH, 000pYI0BAHHA XUMUYECKUX U HEPTEXUMHUYIECKHUX NIPOU3BOJCTB UMEETCs
yeOHas ayuropusi Ne 31 uist mpoBeieHHs 3aHATHH JISKIIMOHHOTO THIIA:

YyebHas Komnnekt mebenu gnsa Microsoft Windows 7, Microsoft Open License
ayautopusa Ne 31 | yyeBHoro npouecca: Microsoft Windows Professional 7 Russian Up-
ONS1 NPOBEAEHUS | CTON YYEHNYECKUA — 22 LUTYKN, grade Academic OPEN 1 License No Lev-
3aHATUN CTYN YYEHUYECKUIN — 45 LWITYK. el#47881748 oT 24.12.2010r.
NeKUMOHHOro MpoekTtop Aser XD 1150 — 1 http://eopen.microsoft.com.
TMna wr, Microsoft Office 2007 Standart, Microsoft Open
OkpaH ons npoektopa — 1 W, License Microsoft Office 2007 Russian Academ-ic
KomnbtoTep Intel Core 2Duo OPEN No Level #44822753 ot 17.11.2008
E7300; MoHnutop 18 LG http://eopen.microsoft.com.
Adobe Reader Xl, (6ecnnaTtHoe Mno)
https://acrobat.adobe.com/ru/ru/acrobat/pdfreader/v
olume-distribution.html



http://education.vsuet.ru/
https://education.vsuet.ru/
https://npoed.ru/
https://minobrnauki.gov.ru/
http://biblos.vsuet.ru/megapro/web
http://window.edu.ru/
https://niks.su/
https://elibrary.ru/defaultx.asp
https://www.edu.ru/
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Jns mpoBeneHUS NPAKTHYECKUX, JaOOPAaTOPHBIX 3aHATHH, 3aHATHH CEMHHApCKOTO THIA, TPYIIOBBIX U
WHIVBHIYAIBHBIX KOHCYJBTAIlMH, TEKYLIEro KOHTPOJS M IPOMEXKYTOYHOH aTTecTalud B PacIOpsDKEHHU Kadeapsl

TEKYLLEro KOHTPOIs
U NPOMEXYTOYHOM

HUMECTCA:

YyebHas KomnnekT mebenu gns yyebHoro | Microsoft Windows 7, Microsoft Open License
ayauTtopust Ne 24 | npouecca: Microsoft Windows Professional 7 Russian Up-
ONS  MpoBedeHust | CTOMN YYEHNYECKU — 24 LITYKK, grade Academic OPEN 1 License No Lev-
NPaKkTUYECKUX, CTyn yY4eHNYecknn — 49 WTyk. el#47881748 oT 24.12.2010r.
nabopaTtopHbIX Komnbtotep Intel Core 2Duo | http://eopen.microsoft.com.

3aHaTun, 3aHsaTun | E7300 - 11 wtyk; MonuTtop 18 LG | Microsoft Office 2007 Standart, Microsoft Open
CEMUHapPCKOro — 11 wryk.; MNpoektop Aser XD | License Microsoft Office 2007 Russian
Tvna, rpynnosbiXx U | 1150. Komnbiotep Celeron-433. | Academ-ic OPEN No Level #44822753 ot
MHOnBMAYarbHbIX Mnottep HP DesignJet Pabouyas | 17.11.2008 http://eopen.microsoft.com.
KOHCynbTauun, ctaHums Intel Celeron 335. Adobe Reader Xl, (6ecnnatHoe T10)

https://acrobat.adobe.com/ru/ru/acrobat/pdfrea
der/volume-distribution.html

aTTecTtauum

YyebHas Komnnekt mebenu gns yyebHoro | Microsoft Windows Professional 7 Russian
ayoutopua Ne 35 | npouecca: Upgrade Academic OPEN 1 License No
ONa  MpoBedeHust | CTON yYeHndeckun — 36 . Level#47881748 oT 24.10.2010r.
NPaKTUYECKMX, CTYN y4eHn4eckun — 44 . http//eopen.microsoft.com

nabopaTopHbIX Komnbtotepbl  Corei5—2300 (10 | Microsoft Office 2007 Russian Academic
3aHATUIN, 3aHATMIW | WT), ¢ 4OCTynoM K ceTu uHTtepHeT, | OPEN No Level #44822753 ot 17.11.2008
CeMNHapPCKoro KommyTtatop Switch http://eopen.microsoft.com

TMna, rpynnosbIX U | KOMNNekTbl mebenu ansa | KOMMAC 3DLTv12 (6ecnnatHoe M0O)
MHOnBMAYarbHbIX yyebHoro npouecca AdobeReaderXI (6ecnnatHoe MO)
KOHCynbTauuin, YMP3A «3KO ueHTp» (BGecnnaTtHoe [10)

TEKYLLEro KOHTPOIs
U NPOMEXYTOYHOM
aTTecTaumm

http://eco—c.ru/products
Mopynb npupogononb3oBaTtens (6ecnnaTtHoe

MO) http://rpn.gov.ru/node/5523

Ayautopust 1yis

CaMOCTOSITEIbHON pabOThl 00YJArOIIUXCS

AyauTtopus ans
CaMOCTOSATENBHOWN
paboTtbl Ne 30

KomnnekTt mebenu gnsa y4ebHoro
npovecca:

CTOJ1 KOMMbIOTEPHbIN — 2 WT.,
CTYN YYEHNYECKNN — 2 LWIT.,
wkac nnataHom — 3 wWr.
Komnbtotep Intel Core 2Duo
E7300 - 2 wrykn.

MpuHTtep HP LaserJet P 2015 — 1
L.

Microsoft Windows 7, Microsoft Open
License Microsoft Windows Professional 7
Russian Up-grade Academic OPEN 1
License No Lev-el#47881748 ot 24.12.2010r.
http://eopen.microsoft.com.

Microsoft Office 2007 Standart, Microsoft
Open License Microsoft Office 2007 Russian
Academ-ic OPEN No Level #44822753 ot
17.11.2008 http://eopen.microsoft.com.
Adobe Reader Xl, (6ecnnatHoe T[10)
https://acrobat.adobe.com/ru/ru/acrobat/pdfre
ader/volume-distribution.html

JI1st mpoBeieH s 3aHATHH JICKITMOHHOTO THITA TAKKE MOXKET HCITOJIb30BAThCS JOMOJIHUTENBHO ayauTopusi Ne33:

YuebHas MynbTumMeaninHbIN NPOEKTOp
ayauntopusa Ne 33 | BenQ MP515, 3KpaH
ansa npoeegeHus | ScreenMediaGoldviev, HoyTOyk
3aHATUN ASUS.
NEKUNOHHOTO KomnnexThbl mebenm ans
TMna y4ebHoro npouecca:
CTOMN YYEHUYECKNI — 16 LWT.
CTYN y4eHn4Yeckun — 32 wr.

Microsoft Office 2010 Russian Academic OPEN 1
License No Level
http://eopen.microsoft.com

Microsoft Windows Professional 7 Russian Upgrade
Academic OPEN 1 License No Level #47881748
oT 24.12.2010 r. htpp://eopen.microsoft.com

Adobe
https://acrobat.adobe.com/ru/ru/acrobat/pdf—
reader/volume—distribution.html

#47881748 ot 24.12.2010r.

Reader Xl

I[OHOJ'IHI/ITGJ'ILHO, CaMOCTOATCIIbHAA pa60Ta 06y‘laIOH_[I/IXC$I, MOXKET OCYIICCTBJIATHCA IPU MCIIOJIb30BAHUM!

YuTanbHble
3anbl
onénmnoTeKu.

KomnbloTepbl co cBo60AHBIM
00CTyrnoM B ceTb VIHTepHeT 1
OneKTPOHHbIMU
BMBNMoTEYHLIMU 1
MHOPMALIMOHHO CMPaBOYHbLIMU
cuctemamu.

Microsoft Office Professional Plus 2010 Microsoft Open
License Microsoft Office Professional Plus 2010
Russian Academic OPEN 1 License No Level
#48516271 o1 17.05.2011 r. http://eopen.microsoft.com
Microsoft Office 2007 Standart, Microsoft Open License
Microsoft Office 2007 Russian Academic OPEN No
Level #44822753 ot 17.11.2008



http://rpn.gov.ru/node/5523
http://eco-c.ru/products
http://eopen.microsoft.com/
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http://eopen.microsoft.com.

Microsoft Windows XP, Microsoft Open License
Academic OPEN No Level #44822753 ot 17.11.2008
http://eopen.microsoft.com.

Adobe Reader XI, (6ecnnatHoe M10O)
https://acrobat.adobe.com/ru/ru/acrobat/pdfreader/volum
e-distribution.html

ABTOMaTM3NPOBaHHAs NHTEINPUPOBAHHAS
oubnuoteyHas cuctema «Merallpo», HOMep NULIEH3UN:
104-2015, pata: 28.04.2015, gorosop Ne2140 ot
08.04.2015 r., ypoBeHb nuueH3uun «CtaHgapT».

8 OueHoYHble maTepuanbl ANA NPOMEXYTOYHOM aTTecTaumum oby4arowmxcsa no
AUCUUNNNHe

OueHo4Hble maTepuanbl (OM) onga gucumnnivHbl BKNOYalT B cebs:

- NepeyeHb KOMMNETEHUUN C YKa3aHMeM WHOMKATOPOB AOCTMXKEHWA KOMMETEHUUN,
aTanoB nx OPMMPOBAHNSA B NpoLiecce 0CBOEHMs1 0Bpa3oBaTenbHON NporpaMmmbil;

- OMMCaHMe LWKarn OLeHUBaHu4;

- TUNOBbIE KOHTPOJSbHbIE 3aaHUsA UMK UHble MaTepuarnbl, HeobXxoauMbIE AN OLEHKM
3HaHWN, YMEHWI, HaBbIKOB;

- MeToguyeckMe maTtepuanbl, onpegensiiowme npouenypbl OLEHMBaHUS 3HAHWURA,
YMEHUI, HAaBbIKOB U (MNK) onbiTa 4eATESNTbHOCTN.

OM npefgcraBnsaTCsA OTAENbHBIM KOMMSIEKTOM U BXOAAT B COCTaB pabouen
nporpaMmmMmbl AUCLUUNIIUHBI.

OueHo4Hble MaTepuanbl gopmMmupytotTcs B cootBetTctsum ¢ I BI'YUT «lNonoxeHune o6
OLIEHOYHbIX MaTepuanax».
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OLIEEHOYHbIE MATEPUAIbI
AONA NPOMEXYTOYHOU ATTECTALIUU

no gucuunnuHe

KOMIMbIOTEPHbIE TEXHOJNOI'MN PELLEHUA 3KOJTIOMMYECKUX 3A0AY
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1 MNepeyeHb KOMNETEHLMI € yKa3aHUeM 3TanoB ux oopMupoBaHusa

Ne Kop ®dopmynupoBka Koa u HaumeHoBaHWe MHAMKaToOpa JOCTMKEHUSA KOMMEeTeHLUn
n/m | Komne- KOMMeTeHLMU
TeHUuUHn

1 MK-2 CnocobeH k npoBe-geHmio | U 1nk2 - OcyllecTBnsieT Novck NaTeHTHOW LOKYMEHTaLunM 1 Opyron
NaTeHTHbIX  WUCCNefOBaHUN, | HayYHO-TEXHUYECKON WHOPMALIMK NO 3aAaHHOI TeMaTuKe,
obpabotke M aHaNM3Y | onpepensieT 3apauM NATEHTHBIX UCCIIEA0BAHMIA
Hay4YHO-TEXHUYECKOM =

. | WO2nk2 — AHanuanpyeT pesynbTaTbl NaTEHTHLIX UCCNEAOBaHUIA,

uHopMaLmMM No 3afaHHoOWN
TemaTuke Aernaet BblIBOAbI

2 MK-3 CnocobeH npoeoauntb | MWO1nks— lMpoBoant nabopaTopHble WUccregoBaHusl, HabnaeHus wu
Hay4Ho-uccrnenoBa- n3mepeHuss 1 ocyuiectBnaeT  oopMIieHMe  pe3ynbTaToB
Tenbckue 7 ONbITHO- | MCcNeaoBaHWUA M pa3paboTok B BUAE OTHETOB
KOHCTPYKTOpCKME MO2rns — [poBoAMT OMBITHO-KOHCTPYKTOPCKME pa3paboTku npu
pa3paboTku npu | nccrniegoBaHMU CaMOCTOATENbHbBIX TEM, HAMPaBMEeHHbIE HA MOBbILLIEHNE
uccneaoBaHum akonoruyeckorn 6esonacHocTn
CaMOCTOSATENbHbIX TEM

3 MK-5 CnocobeH k paspabotke u | WO1nks — Pa3pabaTbiBaeT nnaHel BHEAPEHNS HOBOW NPUPOLOOXPaHHOM
NPOBEOEHWNIO  MEPOMNPUSATUIA | TEXHUKN U TEXHOMOMMUIA C YH4ETOM HaUMyYLINX AOCTYMHbIX TEXHOMNOIMA B
no noBbILLEHMIO | 06NacTu oxpaHbl OKpyXatoLen cpeapl
3hpeKTMBHOCTH WMO2mes — T[poBoguT 3KOMOrnMYeckuii aHanms  3PPEKTUBHOCTU
NPUPOLAOOXPaHHON NPUPOLAOOXPaHHON AEATENBLHOCTU NPeanpUATUIA
OEesATenbHOCTU

4 MK-7 CnocobeH K aHanusy | WO1mks — AHanuanpyeT adeKTUBHOCTb TEXHONMOMMYECKUX NpoLLeccoB
TEXHOMOIMYECKUX NPOLECCOB | C NO3MLMM UX 3KONOrMyeckor 6e3onacHocTy
C Uenbio noBblleHns nok- | NO2n,— [denaet BbiBOAbLI 1 (DOPMMPYET 3aKMIOYEHMSA MO pesynbTatam
nel SHepro- M pPecypco- | OUEHKU SKOJOro-aKOHOMUYECKON 3IEPEKTUBHOCTA TEXHOMOMMYECKUX
cbepexeHnss, K  OLeH-ke | mpouLeccos
3KOHOMUYECKON
3P PEKTMBHOCTH
TEXHONOIMYEeCKNX
npoL,eccos, nx
aKonoruyeckom
6esonacHocTu

Kopn 7] HaumeHoBaHue | Pe3ynbTaTbl 06y4yeHUA (NoKasaTenu oLeHNBaHMUSA)

MHAMKaTopa AOCTUXEeHUs

KOMNeTeHLuUn

WO1mk2 - OcywecTBnsAeT nouck | 3HaeT: OCHOBHble MOAXO4bl MO MPOBEAEHWMIO MOMCKA MATEHTHOW OOKyMeHTauun wu

naTeHTHOW  JOKyMeHTauuu W | ApYyron Hay4YHO-TEXHUYECKOW WHdopMaLmu

apyron Hay4HO-TEXHUYECKOW

MHdopmaLmmn no 3agaHHoMn

TemaTtuke, onpegensetr 3agayv

NaTeHTHbIX VICCJ'Ie,D,OBaHVIVI

YMeeT: oOcCywecTBNATb MOUCK
TEXHUYECKOW MHdopMaunm

naTeHTHOM [JOKYMeHTauuu W [Jpyron HayyHo-

BnapeeT: coctaBneHuem otyeTa MO NATEHTHOW [OOKYMEHTauuu W OPYron Hay4vHo-
TEXHUYECKON MHdOpMaLMK

NO2nk-2 3HaeT: OCHOBHbIE NoAX0oAdbl N0 aHanNM3y NaTeHTHbIX UCCrnefoBaHUn

AHanusupyet pesynbTtaThl | YMeeT: — aHanu3npoBaTb pe3ynbTaTbhl NAaTEHTHbIX UCCref0BaHMN

NaTeHTHbIX “ccrneaosaHu, | BrniageeT: aHanU30M MHHOBALIMOHHBLIX TEXHOMOMMIA Y HAYYHO-TEXHUYECKUX NOAXOA0B
Jenaet BbiBOAbI

WO ks 3HaeT: OCHOBHble MeTodbl WCCNeaoBaHUA W M3MEPEHM Mpu  NpoBeAeHUU
MpoBoaut nabopaTop-Hble | 3KCNepUMeHTanbHbIX paboT

uccrnefoBaHus, HabnogeHuss 1 | YmeeT: NpoBOAMTb UCCMEdoBaHNUSA U U3MEePEHUs NpY NPOoBeAeHUN KCNIepUMEHTanbHbIX
n3mepe-Hus u” ocyllecTBnseT | pa6ot

odopmMmneHve pe3ynb-TaToB

uccnegoBaHuin u - paspaboTok B
Buae oT4eToOB

Brnapeet: aHanu3om pe3ynbTaToB UCCNeaoBaHWi 1 opopMIeHNEM B BUAE OTHETA

3HaeT: METOA0MOrM0 NPOBEAEHMSI OMbITHO-KOHCTPYKTOPCKMX pa3paboTok

YMeeT: npoBoAUTb aHanu3 COBPEMEHHbLIX OMbITHO-KOHCTPYKTOPCKNX paSpa60TOK C
Y4ETOM 3KONOrM4eCcKom ©e3onacHoCTH

NO2nk3

Mposoaut OnbITHO-
KOHCTPYKTOpPCKME pa3pa-60Tku
npu nccnenosa-Hun
camMoCTOsiTeNbHbIX Tem,

HanpaslieHHble Ha noBbllleHne
aKoriorn4yeckon 6esonacHocTu

BrageeT: nposedeHVWEM CaMOCTOSITENbHLIX WCCMEAOBaHWs,  HanpaBfeHHble Ha
MOBbILLEHWE SKOMOrMYecKon 6e30NacHOCTM OMbITHO-KOHCTPYKTOPCKMX paspaboTok
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WO1rks PaspabaTbiBaeT nnaHbl | 3HAET: OCHOBHbIE MOMOXEHUS MPW BHEOPEHWM HOBOW NPUMPOAOOXPAHHOW TEXHWKU W

BHeApeHust HOBOW | TexHonorun

NPUPOAOOXPAHHOW  TEXHUKU U

TEXHOMOMMIA C Y4ETOM HaNMyYLIMX YMeeT: NpoBOAUTb aHann3 COBPEMEHHbIX MH(bOpMaLl,VICEHHO-TeXHVHeCKVIX NCTOYHMKOB

[OCTYMHbIX TEeXHOMOMMIA g |_NO BHEPEHWIO NPUPOAOOXPaHHbIX TEXHUKM U TEXHOMOMMI

obnactm oxpaHbl OKpyxatowleit | BnaaeeT: cocTaBneHMem nnaHoB BHEAPEHUs! WHHOBALMOHHOW MPUPOAOOXPAHHON

cpenpl TEXHUKN 1© TeXHono[Mlh C Y4eTOM Haumnyylwmx [AOCTYMHbIX TeXHOMnorun B obnacTu
OXpaHbl OKpyKatLlen cpeabl

NO2nks 3HaeT: OCHOBHblE TMOMOXEHWA MpW MPOBEAEHUN MeponpuUATAA MO  NOBbLILIEHNIO

[MpoBoauT akonorn4yeckmi aHanma | adPEeKTMBHOCTU NPUPOLOOXPAHHON AEATENbHOCTMU

3 DEKTUBHOCTH YMeeT: NpoBOAMTb aHanu3 NpPOeKTOB BHEAPEHUS HOBOW MPUPOLOOXPaHHOW TEXHWKU U

NPVUPOAOOXPaHHON AESATENBHOCTM
npeanpuaTun

TEXHOSIOMMIN C Y4ETOM 3KONOrnM4eckomn 6e30nacHOCTH

BrnapeeT: BHegpeHUMEM WHHOBALMOHHOW MPUPOOOOXPAHHOM TEXHUKU U TEXHOMOrUi C
YY4ETOM HaunyyLwmx OCTYMHbIX TEXHOMOrMii B 0611acTy oxpaHbl OKpYXatoLen cpeabl

WO 1rer
AHanuanpyet  apdek-TMBHOCTb
TEXHOMOMM-4EeCKMX MpPOLIeCCOB C

3HaeT: OCHOBHble NOAXOObl U MeTOAbl MO CHWKEHWK HEeraTMBHOIO BO3O4ENCTBMS Ha
OKpYXakLyr cpeay TeEXHONOrm4eckmx npoueccoB

YMeeT: NpOBOANTL aHarnM3 TEXHUKO-3KOHOMUYECKOM 3EKTUBHOCTU TEXHONOMMYECKMX

nosuumm MX  3KOMOrMYecKOW | MPOLECCOB C Y4ETOM 3KOMorMyeckor 6esonacHoctu

6esonacHocTy BnapeeT: npoBegeHMEM aHanmM3a WMHHOBALMOHHBLIX TEXHOMOIMIA U TEXHWUKW, KOTOpPbIE
CMOCOOCTBYIOT MOBLILEHNIO 3HEPro- U  pecypcochepexeHns MPUPOAOOXPaHHbIX
npoueccos

A2k 3HaerT: OCHOBHble Kputepum 9KO0ro-3KOHOMUYECKOM 3PPEKTMBHOCTH

Oenaet BbiBOAbl U hopMMpyeT | TEXHOMNOrMYECKMX NPOLLECCOB

3aKnoyeHnsa no  pesynbtatam | YmeeT: NpOBOAWUTb aHanm3 3KONOro-akOHOMUYECKON 3PPEKTUBHOCTM TEXHONOMMUYECKNX

OLEHKM  3KOIOro-aKOHOMUYECKOW | 1 NPUPOA0OXPaHHbIX MPOLIECCOB

adppekTnBHOCTU Bnapeet: opmupoBaHMem 3aknioyeHuMss N0 pe3ynbTaTaM  OLEHKM  3KOMOoro-

TeXHOJ10rm4ecknx npoweccos

3KOHOMUYECKOW 3(PHEKTUBHOCTU TEXHOMOIMYECKUX U NMPUPOAOOXPaHHbIX MPOLLECCOB

2 ITacmopT dhoHIA OIEHOYHBIX CPEJICTB MO AUCIUILUIMHE

Ne KoHTponupyemble NHpekc OueHo4Hble cpeacTaa TexHOMNorns OLEHKN

n/nm | moagynwu/pasgensl/ | KOHTpPONMpyemomn HanMeHoBaHne NeNe (cnocob koHTpons)
TEMbl AUCUMMAMHBI | KOMNETEHUMM (Mnn 3agaHnin

ee vyactn)
1 TeopeTunyeckne | MK-2

OCHOBbI XMMUKO- HEg
)T(e)I;HonomquKM MnK-7 Tect 1-60 MpoueHTHasa wkana
NPMPOLOOXPaHH
bIX MpoLieccoB

2 CoBpeMeHHble MK-2
MeToabl U1 MK-3
TexHOMormn B MK-5 Pedbepar 61-225 OtmeTka B cucteme
NPUPOLOOXPaHH MK-7 «3a4YTeHOo-He3a4TeHo»
bIX MpoLieccax.

3 AnnapaTtypHoe MK-5
ocbopmneHue PIP YpoBHeBas Lwkana
NPMPOLOOXPaHH
bIX NPOLIECCOB.

4 MuHumMmmnzaumsa MK-7
HeraTMBHOIo
BO3OENCTBUS B Kelic 3apayva 301-325 YpoBHeBas LKana
NpPMPOLOOXPaHH
bIX MPOLIECCOB.

TunoBble KOHTPOJIbHbI€ 3agaHnA WUIIN UHble MaTepuanbl,

HeoO6xoaouMble AOnNA

OLleHKW 3HaHWMN, YMEeHUN, HaBbIKOB U (UNN) ONbITa AeATEeNbHOCTU, XapaKTepusyrLmnx

aTanbl
nporpamMmbil

dopMmupoBaHUs KOMMNeTeHUMW B npouecce OCBOEHUsi obpasoBaTesNibHOM
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ATTecTauus obyyatoLlerocs no AMCUMNIIMHE NpoBoaUTCS B hopMe TECTUPOBAHMSA,

3awuTbl pedepaTta, PP, n npegycmatpmBaeT BO3MOXHOCTb nocrneaytoulero cobeceqoBaHns

(3aveTa).

3.1 Tecmbl (mecmoesie 3adaHus)

LWudpp u HaumeHosaHuUe KOMNemeHyuu
MK-2 CnocobeH k npoBeaeHUo NaTeHTHbIX UCCreaoBaHuii, 06paboTke U aHanusy Hay4yHO-TEXHUYECKOW MHpopMaumMn no
3a4aHHOM TemMaTtuke
MK-3 Cnocobex npoBOANUTb Hay4HO-UccnenoBsaTesibCkme n ONbITHO-KOHCTPYKTOPCKUE pa3pa60TKV| npu wuccnenoBaHUn
CaMOCTOATENIbHbIX TEM
MNK-5 CnocobeH k paspaboTke W MNpPOBEAEHUIO MEpPOMNPUATUIA MO MOBLILEHUIO 3(PEEKTUBHOCTM MNPUPOLOOXPAHHON
neAaTenbHOCTU
MK-7 CnocobeH « aHann3y TexHonorn4eckmnx npoueccos C Ueslibio NoBbILEHUA nokanem 3QHepro- n pecypco-cﬁepemeHMﬂ, K
OLIEHKE 3KOHOMMWYECKOMN SCt)QDeKTVIBHOCTVI TEXHOJ10rm4eCckmx npoueccos, nx 3Konornyeckon 6e3onacHocTn

Ne
3afaHus

TecToBOE 3aaaHue C BapnaHTamMu OTBETOB W NpaBUITbHbIMKU OTBETAMU

1

Moa MHHOBALMOHHBIMW TEXHOMOMMSAMU NMOHMMAIOT:
A) HOBOBHEpPSIEMbIE;

B) nporpeccuBHble;

B) BbicOKO3a(hEKTUBHBIE;

") eknroyaem ece nepevyucrieHHoe.

TexHonorus,, No3eonstoLlasi Nony4YMTs MUHUMYM TBEPAObIX, XKUAKUX N ra3000pa3HbIX OTXOA0B,
Ha3blBaeTcs

A) 3KONO-TEXHONOIMMYHON;

B) adppekTnBHOM;

B) masroomxodHoli;

") pecypcocbeperatoLlen.

OcHoBbI pauMoHanbHOro NPUPOAONOb30BaHNUs, KOTOpbIe NpedycMaTpUBaeT BCECTOPOHHIO
KOMMJIEKCHYHO OLIEHKY BO3ENCTBMS NPOM3BOACTBA Ha cpeay U ee OTBETHbIX peakuuii, Ha3blBatoTCs
MPUHLMIOM:

a) cucmemMHoO20 Nodxo0da;

0) onTMMM3aLUMM NPUPOOONOSb30BaHMS;

B) ONTUMMU3ALIMN NPUPOSHBIX CUCTEM;

F) CUCTEMHaA MNHNMN3aLUNA.

|_|pI/IOpI/ITeTHbIMI/I TEXHONOINMAMKM B HacTosllee BpeMsa, ABNAKTCA
A) aHepro-pecypcocbeperatoLue;

B) nHHoOBaLMOHHbIE;

B) 6uomexHonoauu;

") 6esoTxoaHble.

XumMmunyeckasi TeXHONOIUs BKIOYaeT:

A) XMmMnYeckre npeBpaLleHns Cbipbs B NpeaMeTbl NoTpebneHus;

B) xumnyeckas nepepaboTka cbipbsi B CpeACcTBa NPOU3BOACTBA;

B) xMMuyeckre npeBpaLleHns Cbipbsi B TpeaMeThl NoTpebneHns u cpeacTsa NPou3BOACTEa:
N xumu4eckasi nepepabomka cbipbsi € npedMemsbl nompebneHus u cpedcmea
nompe6rieHUsI ¢ y4emoM 3K0J1020-3KOHOMUYECKUX Kpumepues.

YKvaokodasHoe okMcneHne 0THOCUTCA K NPOLLECCy:
A) TepMoKaTannTU4eCcKon AeCTPYKLMK;

B) mepmodecmpykuuu;

B) TepmokaTanuTuyeckoro o6e3BpexmBaHms;

) KpunoreHHom nepepaboTke.

YKnakodasHoe okMcneHne conpoBoXaaeTcst TeNNoBbIMU 3EEKTOM UMK PEXUMOM:
A) 3HOOTEPMUYECKUM;

B) nsorepmnyeckmm;

B) ak3omepmuyeckum;

') agnabaTtnyeckumun.

YKngkodhasHoe okucneHne npoBoanTbLCS B:
A) napodasoBow cpege;
B) xXngkomn cpege;
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B) pacnnage;
') eodHOU ¢hase.

XKupakodasHoe okMcneHve NpoBoaAT NPU TEXHONOMMYECKUX napameTpax:

A) memnepamype 150 + 350 oC - u daeneHue 2 + 28 Mlla;

B) Temnepatypbl He 6onee 100 oC, aTMOcdepHOM AaBNEHUM B NPUCYTCTBUM
KaTanusaTtopa,;

B) temnepatype He 6onee 350 oC 1 atmocdhepHOM AaBnNEHUM;

IN) TemnepaType He 6onee 100 oC v gaBnenne 2 + 28 Mla.

10

YKngkodasHoe okucneHne LenecoobpasHo NCnonb3oBaTh Npn 06e3BpeXnBaHUm:
A) TPyOHOOKMCNSIEMbIX XUOKUX OTXOLOB;

B) HN3KOKOHLIEHTPUPOBAHHbLIX CTOYHbIX BOA, COAEpKalnX TPYAKOOKMUCISEMble
OpraHmyeckue 3arpsi3HeHus;

B) BbICOKOKOHLEHTPMPOBAHHbLIX CTOKOB, COAEPXKaLLUX NETKONETYYNE 3arpsa3HEHUS;
") ebICOKOKOHUEHMpPUPOBaHHbLIX CIMOKO8, codep)kauyux mpyoOHOOKUCIsieMble
3a2pPs3HEHUs.

11

MapodrasHoee okncrneHne opraHuyecknx 3arpsi3HeHUI CTOKOB OTHOCUTCS K npoueccy
A) mepmokamanumu4eckol decmpyKyuu,

B) okcoTepMmmnyeckomy obes3BpexxmBaHuIo;

B) TepMmudeckon gectpykumm;

) KpmoreHHom nepepaboTke.

12

MapodhasHoee OKNCHEHNE OpraHNYEeCKUX 3arpsa3HEHMI CTOKOB COMPOBOXAAETCS
TEennoBbIMU 3PEEKTOM UNN PEXUMOM:

A) 3HOOTEPMUYECKUM;

B) nsorepmnyeckmm;

B) ak3omepmuyeckum;

M) agnabatmnyeckmm.

13

MapodasHoe oKMCneHne NeTyYnx opraHMYeCcKUxX 3arpsa3HEHMI CTOKOB NPOBOAUTLCS
B cpege:

A) reTeporeHHon;

B) rasocasHon;

B) xnakodaszoson;

) 2oMo2eHHOol.

14

Mapoda3oBoe okUCneHne NeTy4Ymx opraHNYeCcKmMX 3arpa3HEHNn CTOKOB NPOBOAAT

Npy TEXHOSNOMMYECKNX NapameTpax:

A) temnepatype 100 oC n gaBneHun atMmocepHomMm;

B) memnepamype 100 oC u ammocghepHOM OassieHuUU ¢ UCMoJIb308aHUEM
Kamanu3zamopa;

B) temnepatype cBbiwe 100 oC 1 gaBneHun Boille aTMOCHEPHOro C NCMOSTb30BaHMEM
KaTanusartopa,;

IN) Temnepatype HXKe 100 oC 1 npu paspskeHun ¢ MICNOoSb30BaHMEM KaTanmnsaropa.

15

MapodasHoe okucneHne LenecoodpasHo UCNONb3oBaTh Npu 06e3BpeXnBaHUK:

A) BbICOKOKOHLEHTPOBaHHbIX CTOKOB, COAEepKaLLMX BbICOKOTOKCUYHbIE 3arpsi3HEHUS;

B) HN3KOKOHLIEHTPUPOBAHHbLIX CTOKOB, COAEepXaLLMX TPYAKOOKUCIIIEMbIE OpraHn4yeckue
3arpsisHeHus;

B) Hu3kokoHUeHmMpupoeaHHbLIX CMOKO8, codep)Kauwjux jiemy4ue 8bICOKOMOKCUYHbIE
3a2psI3HeHUs;

") BLICOKOKOHLEHTPMPOBAHHbLIX CTOKOB, COAEPXKaLLNX NETYYNE BbICOKOTOKCUYHbIE
3arpsA3HeHus.

16

O30HUPOBaHNE CTOYHbIX BOA M BbIBPOCOB OTHOCUTCSA K NPOLIECCy:
A) TepMoKaTannTN4eCKon AeCTPYKLMM;

B) okucnumensbHol decmpykyuu;

B) TepMOOKNCIIUTENBHOW AECTPYKUUY;

) oKMCnUTENbHOW HEWTpPanu3aunmn.

17

O30HMpOBaHWE CTOYHbIX BOA, U BbIDPOCOB CONPOBOXAAETCH TENMNOBbIMU 3WPEKTOM UNK
PEXMMOM:

A) 3HOOTEPMUYECKUM;

B) nsorepmmnyeckmm;
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B) ak3omepmuyeckum,
) agnabaTnyeckmum.

18 O30HMpOBaHME CTOYHBLIX BOA NPOBOANTLCS B Cpeae:
A) eemepozeHHoU;
B) razogasHon;
B) »xugkodasoBow;
") roMmoreHHomn.

19 O30HUpOBaHME ra3oBbix BbIGPOCOB NPOBOAUTLCA B Cpeae:
A) reTeporeHHon;
B) raszodhasHon;
B) xuakodaszoson;
') 2oMo2eHHOl.

20 O6e3BpexnBaHMe CTOYHbIX BOA 030HUPOBaHMEM LienecoobpasHo NpoBoaUTb Npu
TEXHONOrMYEeCKMX napameTpax:
A) HopmanbHbIMK TEeMNepaType 1 AaBfeHne He3aBMCUMO OT KUCIOTHO-LLENTOYHOro
OanaHca;
B) HopmanbHbIMU mMemnepamype u 0aesieHuU e w,esio4yHol cpede;
B) HopmanbHbIMK TeMnepaType U AaBNeHUM B KACIOW Cpeae;
') HopManbHbIMK TEMOEpPATYpPe U OaBMEHUU B HENTpaNbHOW cpefe.

21 O6e3BpexnBaHMe BO3OYLLHbIX BbIDPOCOB 030HMPOBAHMEM LieNecoobpas3Ho NpoBOANTb
Npy TEXHONMOMMYECKNX napameTpax:
A) noeblweHHOU memnepamype u ammocgepHOM OaeJIeHUU,
B) HopmanbHOM TemnepaTtype 1 NOBbILLEHHOM AaBNEHUN;
B) HM3KkOM TeMnepaType n HopManbHOM AaBMNEHUN;
") HM3KOM TemnepaType NPU Pa3pPsPKEHUN.

22 O30HUpoBaHne LenecoobpasHo UCNoNb3oBaTb NPU 00Ee3BPEXNBAHNN:
A) BbICOKOKOHLEHTPUPOBAHHbIX CTOKOB, COAepXKaLLMX TPYAHOOKUCTISEMbIE 3arpA3HEHUS;
B) HU3KOKOHLIEHTPUPOBAaHHbLIX CTOKOB, coAepXallmx TPYAHOOKUCTISEMble 3arpsa3HeHns;
B) HU3KkoKOHUEHMpuUpPOBaHHbLIX CMOKO8, coOep)Kauwjux jie2Kkosiemy4yue moKCu4Hble
3a2ps3HeHUs;
") BbICOKOKOHLIEHTPUPOBAHHbIX CTOKOB, COAEPXALLUUX NErkoneTyyme TOKCUYHbIE
3arpsA3HeHus;

23 O30HMpoBaHKe LenecoobpasHo MCNob30BaTh NPy 06e3BpPEXMBAHUN
A) BbICOKOKOHLEHTPMPOBaHHbIX BbIBPOCOB C BbICOKMM COAEPXKaHUEM TPYAHOOKUCTIEMbIX
3arpsaA3HeHnn;
B) HU3koKOHUeHmpupoeaHHbIX 8bIGPOCOE8 C HU3KUM cOOep)KaHue Jie2Kkonemy4yux
MOKCUYHbIX 3a2PsI3HEeHUU;
B) BbICOKOKOHLIEHTPUPOBAHHbIX CTOKOB C HU3KMM CoAepXaHueM coaepxaHme
nerkoneTy4mx TOKCUYHbIX 3arpA3HEeHNI;
[") BbICOKOKOHLEHTPMPOBAHHbLIX CTOKOB, C BbICOKMM COAEPXKAHMEM NErkoneTyumnx
TOKCUYHbIX 3arpsi3HEHUI;

24 Tepmunyeckoe 06e3BpeXMBaAHNE ra30BbIX BbIOPOCOB OrpaHMYeHo B MPOM30OHE 13-3a
o6pa3oBaHus AbIMOBbIX ra30B:
A) € BbICOKMM cofepXXaHneM yrinekucnoro rasa;
B) ¢ BbICOKMM copepxaHmem yrapHoro rasa;
B) c oGpasoBaHnemM OKCMAOB Cepbl;
) c o6pa3oeaHuem okcudoe cepbl U azoma.

25 TepmokaTanuTnyeckoe obe3BpexmnBaHme Bo3ayLLHbIX BbIOPOCOB, coaepKaLlmx
yrneBogopoabl, MO3BOMSET UCKNIOYUTL OBpa3oBaHme:
A) okcudoe azoma;
B) okcnaoB cepsl;
B) okcnpgoe yrnepoaa;
') AMokcmaoB yrnepoga.

26 AnnapaTtypHoe odopMIeHNe npoLecca XMAKOa3HOro OKUCIEHMS BKITHOYAET:

A) Hacoc 8bICOKO20 OaeJieHUsl, KOMIPeccop, KomeJl-ymusiu3amop U peaxkmop;
B) Hacoc BbICOKOro JaBneHusi, KOTeN-yTunu3aTop, BO3AyXo4yBKa U KOHTAKTHbIMA annapar;
B) Hacoc BbICOKOro gaBneHusi, ckpybbep-ncnaputenb M KOHTAKTHbIA annapar;
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') Hacoc, NapoBOK KOTes, KoMnpeccop, ckpybbep-ncnapuTens 1 peakTop.

27 AnnapaTypHoe odopmMIieHNe npolecca NapodasHoro OKUCIEHUS BKIHOYaET:
A) Hacoc BbICOKOro AaBreHusl, NapoBOW KOTeN, KOMMPEeCccop U peakTop;
B) Hacoc, napoBon KOTeM, KOMMNPECCOP U KOHTaKTHbIM annapar;
B) Hacoc, monky, ckpy66ep-ucnapumesib U KOHMaKMHbIU annapam;
") Hacoc BbICOKOO AaBrEHUs, TOMKY; KOMIPECccop, CKpybbep-ncnapmntensb 1 peakrop.

28 AnnapaTtypHoe odopmrieHme npouecca 06e3BpeXXnBaHNa CTOUHbIX BOA4 030HUPOBAHUEM
BKITHOYAET:
A) komnpeccop, ocywumesib 8030yxa, 030Hamop, cMmecumersib U Helimpasnu3amop;
B) komnpeccop, ocywuTens BO3gyxa 030HaToOp, CMecUTeNb U TepMoKaTanmMTU4eCcKum
peakTop;
B) Bo3ayxoayBka, (punbTp TOHKOW OYUCTKM, O30HATOP, TEPMOKATanMTUYECKUIA peakTop u
HenTpanuaaTop;
") BO3gyxogyBka, unbTp TOHKOM OYUCTKKU, reHepaTop 030Ha, CMecuTesb K
HenTpanuaaTop.

29 Masndpukaums TBepAoro 0OTX040B — 3TO NpoLecc:
A) npeBpalleHnsa opraHMYeckor YacTu OTXOA0B B rOPHOYNIA ra3 nyTemM BO3OENCTBUS
OKUCINTENEWN;
B) npeepaweHuss ope2aHu4yeckol Yacmu omxo006 8 20proyue coeOUHeHUs nymem
eo30elicmeusi okucnumeseu npu ebicokol memnepamype (He meHee 1000 oC);
B) nony4eHnsa ns oprammHepanbHbIX COEAMHEHWIA Fa30reHepaTOPHOro ra3a npw BbICOKOM
TemnepaType;
M) nony4yeHnsa n3 opraHM4eckon Yactu TonnMBea B BUAE roptoyero rasa 6es gocryny
Kncrnopoga npu Belicokon Temnepatype (He meHee 1000 oC).

30 Muponns oTxoqoB — 370
A) napodasHbiin KpeTuHr npu Temnepatype 670 — 720 oC n gasneHun
6rmM3KkoMy K aTMocepHOMYy;
B) napoghasHbili kpemuHe npu memnepamype 670 — 720 oC u dassieHuu
651uskomy kK ammocghepHomy 6e3 docmyna Kuciopooa;
B) Tepmuyeckan nepepaboTka TBepAbix oTxoaoB npu temnepatype 900 -1050 oC
0e3 gocTyna Kucnopoaa;
M) TepMmnyeckas nepepaboTka TBepAbIX OPraHMYEeCKMX MaTepmanos Npy Temneparype
900 -1050 oC 6e3 goctyna kucnopoa v gasneHmm 6nmskomy K aTMOCepHoOMmY.

31 O30HONN3 3MYILCMOHHLIX KAYYYKOB Ha CTaamu naTekca obecrneynBaer:
A) 6e3peareHTHy0 MmoandmrKaumio;
B) nony4eHune kay4ykoB C NOMASIPHbIX rpynnamu;
B) aKonoro-texHonorm4ecknin npouecc;
') 3K0JS1020-MexXHO102U4EeCKYH MOOUGbUKaUUIO.

32 Mpn 030HONM3€e aIMYIbLCUOHHBIX KaydyKOB Ha CTaaun natekca He obpasyoTcs rpynnbil:
A) rmopoKCUnbHbIE;
B) kapbokcunbHble;
B) kap6oHunbHbIe;
M) anbgermgHble.

33 O30HONN3 3MYNBbCMOHHbIX Kay4yKoB Ha CTaguun naTekca LenecoobpasHo NnpoBoauTb Npwm
TEXHOSOrMYEeCKNX napameTpax:
A) BbICOKOW TemnepaType, NOBbILLEHHOM OABNEHUN U LLENTOYHOWN Cpeae;
B) HopmanbHOU memnepamype, ammocghepHOM OassieHuU u wesio4Hol cpede;
B) HopmanbHOM TemnepaTtype, aTMOCepHOM aBMEHUM U KUCION cpeae;
') HopmanbHOM TeMnepaTtype, aTMOCEPHOM OABIEHUMN, HENTPaIbHON cpeae ¢
NCNonb3oBaHMEM KaTanmsaTtopa.

34 Mpn 030HONM3E CUHTETUYECKNX Kay4yKOB Hanbonee peakyMoHHbIMU COEANHEHNSIMU
ABNATCS:
A) HenpedesnbHbIe;
B) apomaTtnyeckue;
B) npegencHble;
') oTBETBMEHHbIE.

35 MexaHoTepMMYeCcKyo AECTPYKUMIO MOMMMEPHbIX OTX040B, COAepXalmnx NONITUNEH,
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LlenecoobpasHo npoBoaguTb C NOMy4YEHUEM:

A) HM3KOMONEKYNSAPHbIX yrnesogopodoe ¢ MM go 800 yc.eq.;
B) okucneHHbIx yeneeodopodoe 8 sude 80CKOS,;

B) napadpmHoBbIX KOMNayHAOB;

') onuromepos.

36

YTrnusaumio oTXo40B NOfMCTUPONbHBIX NNACTUKOB LienecoobpasHo NpoBOAUTL Npu
NCMNOMb30BaHUN cneayoLWwnin XMMUKO-TEXHOMNOMMYECKOro npotecca:

A) mexaHo-TepMmuyeckon nepepaboTky ¢ NoNy4YeHNeM HU3KOMONEKYNSPHbLIX NONMMEpPOB;
B) TepmookucnuTensHon nepepaboTky ¢ NoNy4eHneM HU3KOMOSEKYNSIPHBIX NONIMMEPOB C
NONAPHbLIMU rPynNnNamMu;

B) BblcOkOTEMNEPATYPHLIN NMPOMKM3a C NONyYEeHUEM CTUPONa;

') kamanumu4eckul NUpPoOsIU3 ¢ NoJiy4eHUeM cmuporna.

37

Mpyn yTUNM3aUMIo NNacTMKOBbIX OTXOO0B HE CTabUIbHbIX MO COCTaBy LienecoobpasHo
NCMOSNb30BaTh CNEAYLMIN XMMUKO-TEXHONMOMMYECKNX NPOLLECC:

A) NMPonu3 ¢ Nony4eHNeM HU3KOMOSEKYNSPHbLIX NMONMMEPOB;

B) nuponus ¢ nonyyeHuem eMopuYHbIX IHEeP2emMuU4eCcKUX Pecypcos;

B) mexaHoTepMuyeckyto nepepaboTky ¢ Nony4YeHMeM NofMMepPHbIX KOMMO3NTOB;

) TEPMOOKUCTIUTENBHYIO NEPepaboTKy C MONyYEHUEM C MONYyYEHNEM BTOPUYHBIX
CbIPbEBbIX PECYPCOB.

38

AnnapaTypHoe oopmMIIEHME NMPONN3a NOSIMMEPHbBIX OTXOA0B LenecoobpasHo NpoBOAUTL
no Cxeme:

A) opobneHne oTxoaoB, 4O3NPoBaHUe, nepepaboTka B 6apabaHHbIX Neyax u yganeHue uns
peaKkUMOHHON 30HbI;

B) opobneHune oTxo4oB Ao3MpoBaHMe, NepepaboTka B peTopTax U yaaneHue us
peaKkuMOHHOWN 30Hbl;

B) nonyyeHwue rpaHyn B aKCTpyaepe, 403MpoBaHme, nepepaboTka B peaktope C KUNsLwum
crnoe v pasgeneHune noToKoB;

") dpobneHue, do3uposaHue, nepepabomka e peakmope ¢ Kunsiuum cJsioe ¢
ucnonb308aHUeM Kamasiu3zamopoe U pa3desieHue MNomoKoe.

39

Kakoe akcTpy3nmoHHoe obopyaoBaHue LenecoobpasHo ncnonb3oBaTtb Npu nepepaboTke
NPOV3BOACTBEHHbIX NOIMMEPHbIX OTXOLO0B:
A) deyxwHekebll 3kcmpyadep;
B) YeTbIpeXLIHEKOBLIN AKCTPYAEP;
B) oqHOWHEKBBIN IKCTPYAEp C Aera3aunoHHbIMU Kamepamu;
") ABYXLIHEKOBbIN SKCTPYAEP C BaKYYMHOWN KAMEPOW;

40

Kakoe ahdhekTnBHOE 0BOpYyaoBaHMe LenecoobpasHo NCnonb3oBaTh Npu nepepaboTke
BMNaXHbIX TEPMONNACTUYHBIX OTXOAOB:
A) OT>XKMMHOW LLUHEKOBbIV arperart (akcnennep);
B) mexaHo-Tepmuyeckuin arperat (3KCnaHOeKp);
B oAHOLUHEKOBbLIN SKCTPYAEpP C BaKyyMHOW Kamepowu;
) dsyxwHeksbIlU akcmpydep ¢ de2a3ayUOHHLIMU KaMmepamu.

41

Okco-bropasnaraemble NONUMEPLI — 3TO MNOSINMEPbI:

A) cnocobHble K BuogerpagaLumm B npupogHon cpeae;

B) nerpagupytowwimne npu 6uookucneHuu;

B) deepadupyrowsue 8 npupodHou cpede nocrse so3delicmeusi BHeWHUX ¢haKmopos;
') ¢ perynupyembimM CPOKOM Cry>0bl;

42

TexHonorns nonyyYeHns okco-brmopasnaraemMble NoNMMepbl BKIOYaeT:
A) cMHTe3 okcobropasnaemblx NOIMMEpPOB;

B) Mmodudgbukayuro nonuonegpuHoe NpookcudaHmMamu;

B) o30HONN3 NonNnoneguHoB;

M) Mogudukaumio TEPMONIACcTOB cneunanbHOro HasHayeHus.

43

B kauecTBe NpPOOKCUOAHTOB CEPUIHBLIX TEPMOMIIACTOB LienecoobpasHo MCnonb3oBaTh:
A) kapbokcmnaTtbl MeTanoB NePeEMEHHON BaNlEHTHOCTMU;

B) cteapaTtbl MeTannoB nepeMeHHON BaneHTHOCTY;

B) cmecb kapbokcunamoe Memarsioe nepeMeHHol easlieHmHocmu,

M) oTxo4bl METaNNypPruyeckmx NPOM3BOACTB, COAEpXKaLLMe MeTanbl NepeMEHHOW
BaNEHTHOCTW.
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44 BuopasnaraemMble KOMMNO3UTbI — 3TO KOMMO3UTbI:
A) nony4YeHHblIe 8 pe3ysibmame 3KCMpPY3UOHHOU coeMecmHoOll nepepabomku
CUHMemMu4ecKuUX MoJIuUMepoe U NMosiIuMepoe nPUPOOHO20 MPOUCXO0XOEHUST;
B) nony4eHHble B pe3ynbTaTe 3KCTPY3MOHHOM COBMECTHOM nepepaboTku NonMMmepos
NPUPOLHOIO NPOUCXOXAEHNS U MUHEPATbHbIX HANONHUTENEN;
B) nony4yeHHble B pe3yrnbTaTe 3KCTPY3MOHHON COBMECTHON NnepepaboTKn CUHTETUYECKNX
NorIMMepoB U NOSIMMEPOB PACTUTENBHOTO MPOUCXOXAEHWS;
[") roMmoreHHass CMeCb CUHTETUYECKMX NONMMEPOB N NONMMEPOB NPUPOLHOIO
NPOVCXOXOEHWS.
45 TexHonorus nonyyeHus GuopasnaraemMbiXx KOMNO3UTOB BKIOYaET nepepaboTky:
A) B OAHOLUHEKOBOM 3KCTpyAepe C Aera3aumoHHbIMU KaMepaMmu;
B) e akcmpyOdepe ¢ epawarowyuMmu Haecmpeyy WHeKaMu,;
B) B TpexwHeKOBOM 3KCTpyAepe € AerasaunmoHHbIMU Kamepamu;
") B 3KCTpyA€EepE C BpaLLaoLwMMy B NPOTUBOMOSIOXHYK CTOPOHY LUHEKAMMU.
46 Monvmepamu NPUPOAHOIo NPOUCXOXKAEHUS SABNAOTCS:
A) MUKpOLIENONo3a;
B) xntosaH;
B) nonucaxapugpl;
) ece nepeyucrieHHbIe Mamepuasbl.
47 MonMmepamu pacTUTENBHOIO NPOUCXOXAEHUS ABNSAIOTCS:
A) MUKpOLIENON033a;
B) kpaxman;
B) nonucaxapuapl;
') ece nepeyvucrieHHble Mamepuarsnbl.
48 Haunbonee ncnonbsyemas MAHHOBaLMOHHAsS TEXHOMOMMS B COBPEMEHHbIX YCNOBUAX:
A) MUKPOBMONOrNYECKUIN CUHTES;
B) reHeTnyeckas nHxxeHepus:
B) mexHu4yeckasi 6uosaHepeemuka;
") GBuoreoTexHonorus
49 NHHOBaLMOHHAs TEXHONOMNS, SABMSAOLLENCS NEPCNEKTUBHON B COBPEMEHHbIX
Nnpov3BOACTBaX:
A) Mukpobuosio2u4yeckuli cuHmes;
B) reHeTuyeckasa nHxxeHepus:
B) TexHu4yeckasi GuotexHonorus;
') BuoreoTexHonorns
50 Hanbonee ucnonbayemas MHHOBALMOHHAsA TEXHOMOIUS:
A) MMKpPOBMONOrMyecknin CUHTES;
B) reHeTnyeckas nHxxeHepus:
B) mexHu4yeckas 6uosHep2emuka;
") GuoreoTexHonorns.
51 MNHHOBaLMOHHas TexHonorna npu nepepaboTke n 4oObIYM Cbipbs - 3TO:
A) TexHn4yeckasi BnotexHonorus;
B) nHxeHepust Mukpobmonorus:
B) 6uoxmmunyeckas TexHonorus;
') 6uoceomexHonozus,
52 OnTumanbHble ycrnoBus Anst Me3ounbHbIX MUKPOOPraHN3MOB NpY COpaXKMBaHUW:
A) pH =4,0 + 6,0 n Temnepatypa 60 = 70 oC;
B) pH = 6,0 + 8,0 u memnepamypa 30 + 40 oC;
B) pH =6,0 + 8,0 n Temnepatypa 50 + 60 oC;
B) pH = 8,0 + 9,0 n Temnepatypa 20 + 30 oC;
53 OnTumansHble ycnosusa Ans TepMouIibHbIX MUKPOOPraHM3MOB Npu COpaxnBaHuu:
A) pH =4,0 + 6,0 n Temnepatypa 60 + 70 oC;
B) pH =6,0 + 8,0 u memnepamypa 50 + 60 oC;
B) pH = 6,0 + 8,0 n temnepatypa 60 + 70 oC;
B) pH=8,0 + 9,0 n Temneparypa 50 + 60 oC,;
54 Buopgerpagaumsi KCeHOOMOTUMKOB — 3TO Aerpagauus:
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A) 4yxepoOHbIX Mamepuasioe u eewjecme nNpPUpPOOHbLIMU accoyuayusamu
MUKpPOOP2aHU3MOS;

B) cuHTeTnyeckux matepmanos v COEAMHEHUIA NCKYCCTBEHHBIMU accoLnaLmnsiMm
MWKPOOPraHn3moB;

B) npupoaHbIX MaTepranoB 1 COEAMHEHUIA UCKYCCTBEHHBIMU acCoLMaLnsaMm
MWKPOOPraHn3moB;

) CUMHTETMYECKUX MNONMMMEPOB NPUPOLAHBLIMU accoumaLmsMy MUKPOOPraHN3MOB.

55

Buouunabl — 3TO:

A) ecTecTBeHHblE accounaunm MUKpOOpraHn3aMoB, cnocobeTeytoLmne Gruoaerpagaumm
CUHTETMYECKNX MaTepmnanosB U COeANHEHWI;

B) nckyccTBeHHble accoumnauum MMKPOOPraHM3MoB, cnocobeTeytowme buogerpagaumm
CUHTETMYECKUX MaTepuanoB N COeANHEHWUI;

B) npomueomukpobHoe xumu4yecKkue seu,ecmeo, Komopoe y2Hemaem
JXu3sHedesimenbHOCMb accoyuauull MUKPOOP2aHU3MOE;

') cMHTETMYEeCKOoe XMMUYECKOe BELLECTBO, NOBbILLAKOLLLEE XU3HEAEATENBHOCTb
accounaumm MMKPoOpraHn3mMoB.

56

Ha 6uonornyecknx o4NCTHbIX COOPYXXEHUAX MCNOSb3yeTCa HerepMeTUYHbIA annapar:
A) meTaTeHK;

B) aspometk;

B) okcuteHk;

") BnoTeHk-6nopmnnbTp.

57

BrouneTpauns XmumMmko-3arpsi3HEHHbIX CTOKOB — 9TO:

A) oyucmka cmo4HbIX 800 C UCMNosIb308aHUEM copbeHmoe Ha nosepxHocmu,
Komopbix uMMobusiuzoeaHbl accoyuayuu MUKpoOop2aHU3Mos,;

B) obes3BpexmBaHue CTOYHbIX BOA ournbTpaumnen Yepes Criom arnomMmepupoBaHHbIX
accouuaumm MMKpOOpraHM3MoB;

B) obesBpexmBaHne CTOYHbIX BO4 ounbTpaunen yepes Crion arniomepmpoBaHHOro
BuoueHo3a akTMBHOro Mna;

") o4ncTKa CTOYHbBIX BOA C MCMOMb30BaHNEM rpaHynuMpoBaHHbIX GuocopbeHToB.

58

BrodmnbTpauns rasoBbix BbIBPOCOB - 3TO:

A) oyucmeka 2a30ebix 8bI6pocoe 8 ckpybb6epe ¢ HacaOKol Ha NnoeepxHocmu,
KomopoUl uMmobusiuzoeaHbl accoyuayuu MUKpPOOp2aHU3Mos,;

B) obesBpexnBaHue rasosbix BoIOPOCOB (hunbTpaumen yepes Hacagky Ha NoBEPXHOCTH,
KOTOPONMMMOBUIN30BaHbI accoumaunm MUKpOOPraHn3MoB;

B) o6e3BpexnBaHme ra3oBbix BbIGPOCOB hunbTpaumnen Yepes Crion arfioMmepmupoBaHHOro
OvoueHo3a aKTUBHOIO Una;

M) oumcTKa raszoBbix BbIGPOCOB C MCMOMb30BAHNEM rPaHYNMPOBAHHOrO GruocopbeHTa.

59

Kputepunem adppekTMBHOCTM paboTbl OMOMOrMYECKUX OUYNCTHBIX COOPYXEHUIN ABNAETCS:
A) nokasatenb xuMmmn4yeckoro notpebnexus kucnopoga (XIK);

B) nokasatene 6uonoruyeckoro notpebnenuns kmcnopoga (BrkK);

B) omHoweHue nokazamenelu BITK/XTIK;

') BCe nepeyncrneHHble.

60

Kakne npouecchbl aBns0TCA NPUOPUTETHBIMU B NMPUPOL00XPAHHON AEATENbHOCTY:
A) BbicOKOTEMMNEpPATYpPHbIE C UCMNOMNb30BaHMe 3PEKTUBHBLIX KaTann3aTopos.;

B) Hu3koTemMnepaTypHbIX C UCMOMb30BaHNE 3PPEKTUBHBIX KaTanM3aTopoB.;

B) 6uoxmmunyeckue.

) 6uomexHosio2UYeCcKuUe.

3.2 Pedbepar

I.Uud)p U HauMeHoeaHue KomMriemeHuyuu

MK-2 Cnoco6eH k npoBedeHUIO MNaTEHTHbIX UCCrefoBaHuin, 06paboTke U aHanM3y Hay4YHO-TEXHUYECKON MHdopMauuM Mo
3aJaHHoOl TeMaTuKe
INMK-3 CnocoGeH npoBoAWTb HayyYHO-WUCCIeaoBaTeNlbCke U OMbITHO-KOHCTPYKTOPCKME paspaboTku Mpu UcCrefoBaHum
CaMOCTOATENbHbIX TEM
MK-5 CnocobeH Kk paspaboTke W MNPOBEAEHUIO MEPOMNPUATUIA MO MOBLILEHUIO 3PPEKTUBHOCTM MNPUPOLOOXPAHHOM
OeATenbHOCTU
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MK-7 CnocobeH Kk aHanm3y TEXHOMOIMYECKMX MPOLECCOB C LEMbI0 MOBLILIEHUS MOKanemn 3Hepro- 1 pecypco-coepexeHust, K
OLeHKe 9KOHOMUYECKON 3(PPEKTUBHOCTU TEXHONOMMYECKMNX NPOLIECCOB, NX 3KONorm4yeckon 6esonacHocTu

MpumepHasn TemaTuka pecpepaTton

Homep Tema
Bomnpoca

61 CocTosiHMe 1 nepcnekTnBa UCMNoONb30BaHMSA PECYPCOB OKeaHa B Ka4eCTBE UCTOYHMKA
cbipbsl ANsi HEPTEXMMNYECKMUX NPON3BOACTB.

62 MepcnekTBa pa3BUTUA «3eneHon» XUMUN.

63 ManooTxoaHble TEXHOMNOrMM B XMMUYECKMUX MPON3BOACTBAX.

64 ManooTxoA4Hble TEXHOOrMN B HEPTEXMMUYECKNX MPON3BOACTBAX.

65 KomnnekcHasa nepepaboTka HedhTEXMMNYECKOTO ChIpbS.

66 KomnnekcHasa nepepaboTka M1MHEPaAnNbHOro Cbipbsl.

67 CocTosiHMe 1 nepcnekTnBa UCMNONb30BaHMSA PECYPCOB OKeaHa B KaueCTBE UCTOYHMKA
CbIpbsi ANsi XMMUYECKNX NPOU3BOACTB.

68 CosgaHune oneoxmmMmKaToB C UCMOSIb30BaHNEM BTOPUYHBIX CbiPbEBbLIX PECYPCOB.

69 MHHOBaLMOHHbIE TEXHONOMMM NPU NOMYYEeHUU CXMKEH HOro npupogHoro rasa (CII).

70 OpraHunsaumsa TpaHCNOPTUPOBKN N XPaHEHUN CXMKEHHOrO npupoaHoro rasa (CII).

71 [ob6blva cnaHueBon HedpTu.

72 CocTosiHMe n nepcnekTnBa pas3BuUTUS BUOTEXHOMNOMMN NPU NPOU3BOLCTBE TEXHNYECKOM
NPOAYKLMN.

73 TexHnyeckas buoaHereTmka.

74 Mpon3BOACTBO BMOTEXHONOIMYECKOW MPOAYKLMN.

75 BuoreoTexHonornyeckme npoLecesI.

76 "eHOMOaMdMLMPOBaHHAs NHXEHEPUS NPU NPOU3BOLCTBE TEXHNYECKOW MPOaYKLNN.

77 CocTosiHMe n nepcnekTnBa pas3BuTusa GuopaanaraeMbix NOJIMMEpPOB.

78 CocTosiHMe 1 nepcnekTnBa pasBuTUA GruopasnaraeMblX NOSIMMEPHbIX KOMMO3ULIUIA

79 CocTosiHMe 1 nepcnekTnBa pasBuUTUS okcobMopasnaraemblx NOSIMMEPOB.

80 OKONOro-TexXHONorM4eckme acnekTbl B NPON3BOACTBE AMYNIbCUOHHbIX Kay4yKOB.

81 OKOMOro-TexXHONorM4eckme acnekTbl B NPON3BOACTBE PACTBOPHbIX Kay4yKOB.

82 OKONOro-TeXHONOrM4YeCKne acnekTbl B NPOM3BOACTBE TEPMOIACTONMAACTOB.

83 YKngkodbasHble TeXHOMNOrMM Npu NPOM3BOACTBE 3N1IACTOMEPHbBIX KOMMO3ULNA.
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84 YKngkobasHble TeXHOMOMMK Npu NPOM3BOACTBE BbICOKOHAMOMHEHHbIX TEXYNepoaoM
Kay4yKoB.
85 YKngkodgrasHble TEXHONOMMKU NPy NPON3BOLCTBE Kay4YyKOB C BbICOKMM COOepXXaHNeM

MUHeparnbHbIX HanonHuTenen.

86 CoBpeMeHHble nNpeacTaBneHns no moamdmkauum amMyrnbCUOHHBIX KaydyKOB Ha cTaguu
nartekca.

87 VHTeHCcuumkaums npouecca 030HonIM3a npu Npon3BoacTBe aMYbCUOHHBIX Kay4yKOB.

88 MHTeHcnumkaumsa npouecca 030HONN3a npy Npon3BoaCcTBE 31acTOMEPHbIX KOMMO3UTOB.

89 KomnnekcHasa nepepaboTka Npou3BOACTBEHHbIX OTXOAOB B NMPOU3BOACTBE

CuHTeTMYECKNX Kay4yKOB.

90 CocTosiHMe u nepcnekTnBa pasBUTUA BMONOrMYECKON OYNUCTKN CTOYHbIX BOA,.

91 CocTosiHMe 1 nepcnekTnBa pasBUTUS GUONMOrMYECKON OYNCTKN ra3oBbIX BbIOPOCOB.

92 CocTosiHMe 1 nepcnekTnBa pasBUTUS JTOKAIIbHOW BUONTOrMYECKON OYNCTKN CTOYHBIX BOA.

93 CocTosiHMe n nepcnekTnBa pasBUTUS NTIOKaNbHON BUONOrMYeCcKkon OYNCTKN ra3oBbIX
BbIOpPOCOB.

94 Buopgerpagaunsi KCEHOOBNOTUKOB.

95 O6e3BpexmBaHne dbMoUMaoB.

96 M3BneyveHune TskenbiX MeTanmoB U3 BOAHbIX OObEKTOB pacTUTENbHON GMOMAaCCOW.

97 KpuoreHHble TexHonorum npy o6e3spexmBaHnm NecTmunaos n repomumnaos.

98 KpuroreHHble TEXHOMOrMM Npu 06e3BPEXKNBAHNN XUMNUYECKOTO OPYXKUSI.

99 AnnapaTypHoe odopMAeHNe NPUPOAOOXPAHHbLIX MPOLECCOB.

100 VHHOBALMOHHbIE TEXHOMOMMK B NPUPOLAOOXPAHHON cdepe.

3.3 PIIP na temy;

MK-7 CnocoBeH Kk aHanu3y TEXHOMOrMYeckMx MPOLECCOB C LEMblo MOBbILEHWS MoKanen 3Hepro- u pecypco-
cbepexeHnsi, K OLEeHKe 3KOHOMUYECKOW 3(MEKTUBHOCTM TEXHOMOIMYECKMX MPOLECCOB, WX 3KOMOrM4ecKom
6es3onacHocTn

«Pacuer pPe€aKkTopa TEPMOACCTPYKIIUU PE3UHOCOAECPKALIIUX OTX0A0B»

3.4 Kewnc 3apaua

IMK-5 CnocobeH k pas3paGoTke M NpPOBeOEHVIO MepOonpUATAA MO MOBbILEHUID 3EMEKTUBHOCTM NPUPOLOOXPaHHOM
[eATeNbHOCTU
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Homep Tema
Bornpoca

101 CHIKEHHE HEraTHBHOTO BO3JICHCTBHUS Ha OKPYKAOLIYIO CPEAY MPH JOKaIbHOM
OYHCTKE CTOKOB OT apOMATHUYECKUX YTIIEBOIOPO/IOB.

102 CHMXeHHe HETaTUBHOTO BO3/ICHCTBHS HA OKPYKAIOILYIO CPEy IPH JIOKAJIBHOM
OYHCTKE CTOKOB OT ()EHOJIOB U UX IIPOH3BOHBIX.

103 CHIKeHre HETaTHBHOTO BO3ACHCTBHUS HA OKPY’KAIOILYIO CPEy IPH JOKAIbHON
OYHCTKH CTOKOB OT He(TEIPOAYKTOB.

104 CHIKeHHEe HEraTUBHOTO BO3JICHCTBHS Ha OKPYKAOLIYIO CPEAY MPH JOKaIbHOM
OYHCTKU CTOKOB OT CHHTETHYECKHX MOIOIINX CPEICTB.

105 CHMXeHHe HEraTUBHOTO BO3/ACHCTBHSI HAa OKPYXKAIOIIYIO CPeLy P JIOKAIBHON
OYHCTKH CTOKOB OT CHHTETHYECKUX ITOBEPXHOCTHO-aKTHBHBIX BEIIECTB.

106 CHIKEHHE HETaTUBHOI'O BO3ACHCTBHSA HA OKPYXKAIOIIYIO Cpemy JIOKaJbHOH OYHCTKH CTOKOB OT
9MYJIBIaTOPOB B MPOU3BOJICTBE CHHTETHIECKOTO KaydyKa.

107 CHIKEHHE HETaTUBHOIO BO3ACHCTBHS HA OKPYXKAIOIIYI CpeAy JIOKaJbHOH OYHCTKH CTOKOB OT
JIelKaHOJIa B POU3BOCTBE CHHTETHYECKOTO KaydyKa.

108 CHIKEGHHE HEraTHBHOTO BO3JACHCTBHS HAa OKPYKAWOIIYH CpeAy MpH YTHIH3aLHH OTpPabOTaHHOTO
aKTHBHOTO HJIA.

109 CHIDKEHHE HEraTUBHOTO BO3ICHCTBHUS Ha OKPYKAIOILYIO Cpelly PH MOJIY4YEeHHN
TTOJTMMEPHBIX KOMITO3UIHH 1UIsT ONO(QHUIBTPOB.

110 CHIKeHNEe HETaTUBHOTO BO3JICHCTBHS HAa OKPY’KAIOIIyI0 Cpely IpH repepadoTke
OTXOJIOB PACTUTENBHOTO TIPOHCXOMKICHUSL.

111 CHIKECHHE HETraTUBHOIO BO3JCHCTBUS Ha OKPY)KAIOLIYIO Cpeny MPH MOJYYCHHH MPOOKCHUIAHTOB H3
OTXOJIOB MAaCJI0KHPOBOl POMBIIICHHOCTH.

112 CHIKEHHE HEraTUBHOTO BO3ICHCTBHUS Ha OKPYKAIOILYIO Cpely PH MOJY4YEeHHN
OJIEXHUMHKATOB U3 OTXOJIOB PACTHTEILHOTO IPOUCXOKIACHUSL.

113 CHIDKEHNE HETaTHBHOTO BO3JCHCTBUS HA OKPY’KAIOILYIO CPEy TPH MTOIYICHUN
TEXHOJIOTHYECKUX aKTHBHBIX 100ABOK AJIS TEPMOILIACTOB.

114 CHIKEHHE HETaTUBHOTO BO3JICHCTBHUS HA OKPYKAIOLIYIO CPEy MPH MOTYyYCHHH
TEXHOJIOTHYECKUX aKTHBHBIX JT00aBOK JJISI 3JIaCTOMEPOB.

115 CHIKEHHE HEraTHBHOTO BO3ICHCTBHUS Ha OKPYKAIOILYIO Cpelly IPH MOJYYEeHHN
TEXHOJIOTUYECKUX aKTHBHBIX J00aBOK aMUIHOTO THIA IS 3JaCTOMEPOB.

116 CHIDKEHNE HETaTHBHOTO BO3JCHCTBHUS HA OKPY’KAIOILYIO CPEy TPH MTOIYICHUN
OJICXHUMHKATOB U3 OTXOJIOB PACTUTEIBHOTO IPOUCXOKIACHHUSL.

117 CHIKEHHE HETaTUBHOTO BO3JICHCTBHUS HA OKPYKAIOLIYIO CPEy MPH MOTyYCHHH
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AréHTOB COYCTAHUSA aMUAHOI'O TUIIA IJIA 3JIaCTOMEPOB.

118

CHMXeHHe HETaTUBHOTO BO3/ICHCTBHS Ha OKPYKAOILYIO CPEY IPH IOITyICHHH
HaIlOJIHEHHOT'O0 aKTUBHBIM TEXYTJIIEPOAOM KaydyKa C Y4ETOM IKOJIOTUYECKOU

0€e30IacHOCTH.

119

CHIDKEHNE HETaTHBHOTO BO3JCHCTBUS HA OKPY’KAIOILYIO CPELy TPH MTOIYICHUN

TCXHOJIOTHMYCCKUX aKTHUBHBIX ﬂ06aBOK JUTA TCPMO3JIACTOIIIACTOB.

120

CHIKEeHHE HETaTUBHOIO BO3Z[€ﬁCTBH$I Ha OKPYXKaromyr Cpeay npu nojry4cHuu
BbBICOKOHAITOJIHCHHOI'O aKTUBHBIM TEXYTJIEPOAOM KaydyKa ¢ y4ETOM 9KOJIOTHYECKO

0e30I1acHOCTH.

121

CHIKEHNE HETaTUBHOTO BO3ACHCTBUS HA OKPY’KAIOILYIO CPELy TIPH N3TOTOBICHHN
PE3MHOBBIX CMECEH NPH UCIIOIb30BaHUH CAXKEHAMIOTHEHHBIX KAyIyKOB C yUETOM

9KOJIOTHUECKOI 0e30MacHOCTH.

122

CHIKEeHHE HETaTHBHOT'O B03HCﬁCTBHH Ha OKPYXKaromyro Cpeay npu nojry4cHuu

HAIMOJIHEHHOTO aKTUBHOM KPEMHEBOM KHCIIOTOM KaydyKa.

123

DKOJIOr0-TEXHOJIOTNYECKHE aACIEKTHI npu MNOJY4YCHHUU BBICOKOHAITOJHCHHBIX Kap60HaTOM
oNNoIePUHOB.

KaJIbLIUS

124

CHIKeHNEe HETaTHBHOTO BO3JECHCTBHUS HA OKPY>KAIOILYIO CPEy IPH MTOIYICHUN

BBICOKOHAITIOJIHCHHBIX Kap6OHaTOM KaJIbIIUA Kay4dyKa.

125

CHMXCHUE HETaTUBHOTO BO3/ICHCTBHS HA OKPYXKAOIIYIO CpeAy IpH mepepadboTke

BTOPHUYHOT'O MTOJIMITUJICHA.

3.5 Bonpocut Kk 3auemy

MK-5 CnocoBeH k paspaboTke U NPOBEAEHUID MEpOMNPUATAA MO MOBbILEHNO 3PPEKTUBHOCTU MNPUPOLAOOXPaHHO

OeATenbHOCTU

MK-7 CnocobeH k aHanuay TEXHONOrMYeCcKMX NPOLECCOB C LIeNbHO MOBLILIEHUS NOKanen 3Hepro- n pecypco-coepexeHuns, K
OLEHKe 9KOHOMUYECKON 3(PPEKTMBHOCTU TEXHOIOMMYECKNX NPOLIECCOB, NX 3KONOorm4yeckon 6esonacHocTu

PopMmyIMpoOBKa BOIIpoca

1.

2
3
4
5
6.
7
8
9

MaHOOTXOZ[HI)Ie u 6630TXO)IHI)IG TCXHOJIOTHH.

KowmriekcHas nepepaboTKa ChIPhEBBIX PECYPCOB.

Kunxodaznoe okucieHne BRICOKOKOHIICHTPUPOBAHHBIX CTOKOB.

ITapodazHoe OKHCIIEHNE TOKCHYHBIX CTOKOB.

CopO1roHHbIE CTIOCOOB! OYUCTKH CTOKOB IIPH UCIIOJIB30BAHIH BTOPHYHBIX MaTEePHAIIOB.

buonorndeckas ourcTka CTOYHBIX BOJ.

O30HHBIEC TEXHOJIOT'UU OYHCTKHU HOPUPOAHBIX U CTOYHBIX BOJ.

VYieTpaduiasTparys 1 00paTHBIA 0cMoC.

DHeprocoeperarne TEXHOJIOTHN 00€3BpeXUBaHHS I'a30BbIX BHIOPOCOB.

10. COp6HI/IOHHBIe CIIOCOOBI OUNCTKU T'a30BBIX BI)I6pOCOB IpU UCIIOJIb30BAHNU BTOPUYHBIX MAaTECPUAJIOB.

11. TepMOKaTaJ'II/ITI/I‘IeKOG 0663Bpe)KI/IBaHI/Ie Ta30BbIX BLI6pOCOB.




12.
13.
14.

O3OHI/IpOBaHI/Ie BO3QYyHIHBIX BLIGpOCOB.
Buonornueckas ouncTka ra3oBbIX BI)I6p0COB.

TepMoIeCTPYKTUBHBIC METOJIBI MIEPEPAOOTKH OTXOMOB. 15. BRICOKOIPOM3BOIUTEIBLHOE 000pYIOBAaHHE TIPU

nepepaboTKe MOTUMEPHBIX OTXOIOB M BTOPHYHBIX PECYPCOB.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

OHepro - u pecypcocOepexeHne IpH MOTyYeHHH BEICOKOHATIOTHEHHBIX TOJIMMEPHBIX KOMIIO3UITHH.
CoopysxeHus it OHOXUMHYECKOH TiepepaboTKH CTOYHBIX BOJ B a3pOOHBIX YCIOBHSIX.
Crerio6opyzoBaHue IpoIeccoB OHOTeXHOIOTHU (OHO(DUIBTPEI, OKCUTEHK U METATCHK).

CoxpaHeHHE U BOCCTAHOBIICHHUE IIIOAOPOANS TOYB.

ParronansHOE MCTIONB30BaHUE OTXOA0B PACTHTEIBHOTO MTPOUCXOKACHUS TIPH MTOTyYSHIH KOMITOCTOB.
JlmvuTupyromue GakTophl MpH PeadUINTAINH IDIOA0POANS TOYB.

Broxummueckas nmepepaboTka 0TXOJ0B B aHAYPOOHBIX YCIIOBHSIX.

ParmonansHOE UCTIONBE30BaHUE OTXOA0B PACTHTEIBHOTO MMPOUCXOKACHUS TIPH ITOTyYCHHH KOMITOCTOB.
PexynpTuBanus 3emens.

Co3nanue naHauadToB ¢ y4€TOM PalOHaIBHOTO CIOIb30BaHUS.

CoxpaHeHHUe U BOCCTAaHOBJIEHUE aKBATOPUIl.

Jlumutupyronme GpakTopsl IpH peabUIINTALIK aKBATOPHH.

Co3aHne HCKyCCTBEHHBIX aKBATOPHI.

TexHOMOTHA MOTYYSHUS ONOIETpaIupyeMbIX TOIMMEPOB M KOMIIO3HIIHI.

29. TexHONOTHS MOIYIECHUS OKCOOMOPA3IaraeMbIX ITOINMEPOB.

30. VHHOBanMOHHBIE TEXHOJOTHH B TIPUPOIOOXPAHHOM cdepe.
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4 MeToau4yeckue maTtepuanbl, onpegensirowue npoueaypbl OLleHUBaHUA 3HaAHUN,
YMEHUMN, HaBbIKOB U (UNKn) onbiTa AEeATEeNIbHOCTU, XapaKTepusyroLwmx 3tTanbl
chopMmupoBaHNA KOMNETEHLUUN

Mpoueaypbl OLEeHNBaHMS B XO4€ U3YYEeHUS AUCLMMNIVHBI 3HAHWIN, YMEHWI N HABbIKOB,
XapaKkTepuayoLmMx aTanbl opMUPOBaHMS KOMMNETEHLMI, pernameHTUpPYTCS NONOXKEHUSMU:

- M BIr'YUT 2.4.03- lNonoxeHne o KypCoBbIX 9K3aMeHax 1 3a4yeTax;

- M BI'YUT 4.1.02-INonoxeHne 0 peNTUHIoBOM OLEHKE TEKYyLLEN YyCNeBaeMocCTH, a

TakKXe MeToan4eCKMMN yKka3aHnAM.
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