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Размещенное изображение


1. Ileqiu 0CBOEHHA TUCIUILIHHBI.

K oOCHOBHBIM meJfIM OCBOEHHA JuCHUILIMHBI  «TexHomornueckas
0€30MMacHOCTh HHEPreTHUECKUX YCTAHOBOK» CIIEIYEeT OTHECTH (POPMHUPOBAHUE
3HAHHUI O COBPEMEHHBIX METO/IAX:

— NIpeIOTBpAICHHS 3arPA3HEHUS OKPYIKAIOIIEH CPEbL;

— OYMCTKHM Ta30BbIX BBIOPOCOB M CTOYHBIX BOJ Ha HPEINPHUATHAX

HHEPreTUYECKOI OTpaciy;
— 00e3BpeXUBaHMsI U IEPEPAOOTKH OTXOI0B SHEPTONIPEATIPUATHIA.

K ocHOBHBIM 3amayaM OCBOCHHMS JUCHUIUIMHBI «TexHomoruyeckas
0€30MacHOCTh SHEPTETUUECKUX YCTAHOBOK» CIIEYyEeT OTHECTH:

— 3HAaKOMCTBO C OCHOBHBIMU BBIOpOCaMHU U cOPOCAMU B OKPY>KAIOIIIYIO CPELy
Ha TOC, I'DC u ADC;

— 3HAKOMCTBO C OCHOBHBIMHM TBEPJIbIMU M PAJUOAKTUBHBIMU OTXOJIaMH B
okpyxarouryto cpeny Ha TOC, 'DC nu ADC;

— TIOJIyYE€HHE HAaBBIKOB pacuera amraparoB, MPUMEHSEMBIX IS 3allUThI
OKPYXarOUIEH CPEIbL;

— Hay4YUTbh IPUHUMATH U 0OOCHOBBIBATh KOHKPETHBIEC TEXHUYECKUE PEIICHUS
Ipu  TMPOCKTUPOBAHUMU  alIapaToB, MPUMEHSEMBIX I  3al[UTHI
OKPY’KaroIIEH CPEIbI.

2. Mecro nucuuniannbl B cTpykrype QOOII 0akanaBpuara.

JucuumninHa «TexHomornueckas 0€301aCHOCTh SHEPreTUYECKUX
YCTaHOBOK» OTHOCHUTCS K YHCIY NpO(PECCHOHATBHBIX YYE€OHBIX JUCIUTLINH
BapUATUBHOM 4acTH 0a30BOr0 IMKJIa 00pa30BaTEIbHON MPOrpaMMbl OakagaBpuara.

«TexHojornueckas 0e30MMacHOCTh AHEPrEeTUYECKUX YCTaHOBOK»
B3aMMOCBSI3aHa JIOTUYECKH U COJIEPKATEIbHO-METOAUYECKH CO CIEAYIONUMU
nuciurnHamMu 1 npaktukamu OOIT:

— Maremaruka

— Xumus

— be3omacHOCTD XU3HEICATSIILHOCTH

— OO01mmue BOMPOCHl YHEPTETUKH

— DHeprocOepeKeHre B TEIUIOPHEPIETUKE M TETUIOTEXHUKE

3. IlepeyeHnn NJIaHMPYyeMbIX Pe3yJbTATOB 00y4eHHs MO AUCHUIIUHE
(MoayJ110), COOTHECEHHbIE C MJIAHMPYEMBIMHU Pe3yJIbTaTAMM OCBOCHHS
00pa3oBaTeIbHOI MPOrpaMMBbl.

B pesynapraTe OCBOEHHS JOUCHUIUIMHBL (MOAyJsl) y oOOydarouiuxcs
bopMHpYIOTCS  CIEAYIOUME KOMIIETEHIIMM MW  JOJDKHBI OBITh JIOCTUTHYTHI
CIIeIyIOLIME Pe3yJIbTaThl OOy4YEeHHsI Kak 3Tan (POpMUPOBAHHS COOTBETCTBYIOIIMUX
KOMIIETEHITUM:



MIOBCETHEBHOM KHU3HU U B
po(hecCHOHATTLHOM e TEIIbHOCTH

Kon B pesyibTare ocBOeHUA Ilepeyenb mIaHUpPyeMbIX
KOMIIeTEeHI[U U 00pa3oBaTeIbHOM MPOrPaMMbI pe3yJbTaTOB 00y4YeHHs 10
o0yuaruuiicsi 10J1:KeH 00J1a1aTh AMCHUIIMHE
VK-8 CIIOCOOEH cO3/71aBaTh U MOAJIEPKUBATH B | 3HATH:

e OcCHOBHBIE HOPMATHUBHBIE
U TPaBOBBIE JOKYMEHTHI,

0e30macHbIE yCIOBUS UCIIOJIb3yEMbIe npu
KHM3HEIEATEILHOCTH JIJIsl COXPaHEHUS 3aIuTe OKpy’Karolen
IPUPOTHOH cpelibl, 00ecIIeYeHUs! cpenasl

yCTOHUMBOIO pa3BUTHUs OOIIECTBA, B yMeTb:

TOM YHCJIE IIPH YIpo3e U
BO3HUKHOBEHUHU YPE3BBIYANHBIX
CUTYyallUi U BOCHHBIX KOH(INKTOB

e lcnombp3oBaTh
HOPMAaTHBHBIE U IPABOBbHIE
JIOKYMEHTBI TIpH T0J100pe

METOJ0B OYUCTKH

BJIA/I€Th:

e Meronamu noxdopa
HE00X0UMOr0
000pya0BaHUS TUTST
OUUCTKH  BBIOPOCOB B
atmoctepy, cOpocoB B

ruapochepy u JUIS
nepepaboTKu TBEPABIX U
PaAMOAKTUBHBIX OTX0JIOB

4. CTpyKTYypAa U coJepKaHue TUCUMILIMHBI.

OO6m1ast TpyI0EMKOCTh TUCIUTUIMHBI COCTABIISACT 3 3a4CTHBIX CAMHUIIBI, T.C.
108 akamemuyeckux 4acoB (M3 HUX 72 4YacoB — CaMOCTOATENIbHas paboTa
CTYJIEHTOB).

Paznensr muctmmumnbl «TexHomornyeckass 0€30MacHOCTh SHEPTreTUYECKUX
YCTaHOBOK» M3y4alOTCsl Ha YeTBEPTOM Kypce.

Ilecroii cemecTp: snekiuu — 1 yac B Henento (18 4yaco), mpakTUYecKue u
cemuHapckue paboTel — 1 yac B Hegento (18 yacoB), hopma KOHTPOJIS — 3a4eT.

CTpykTypa U coaepkaHue TUCHUIUINHBI « TexHomorndyeckas 0€30macHOCTb
OPHEPreTUYECKUX YCTAHOBOK» IO CpOKaM U BUAaM pabOThl OTPAKEHBI B
[Tpunoxenun 1.

Copnep:xanue pa3iesioB IMCHUIIAHBI.

1. OcHOBHBIC 3arPpA3HUTEIM U HOPMHUPOBAHUSA CO/IeP:KaHME BPEAHBIX BelleCTB
B OKpY:Kamouen cpeabl

Okosornueckas 0Oe3zonacHocThb. IIpenensl 3Konoruyeckoil 0€30MacHOCTH.
Pacuer ymepb6a oxkpyxaromeit cpene. OCHOBHBIE TOKa3aTeld HOPMHUPOBAHUS
KaueCcTBa OKPY’KAIOIIEH Cpeabl U BPEAHBIX BEIIECTB B BbIOpOCaxX MpeANpUSTUN
DHEPreTUYECKOM OTpaciu. XapaKTePUCTHUKA OCHOBHBIX HCTOYHUKOB BBIOPOCOB
3arpsI3HSAIONIMX BEIIECTB.

2. MeToabl 0YHCTKA ra30BbIX BLIﬁpOCOB OT B3BCHICHHBIX YaCTHIIL



OCHOBHBIE XapaKTEPUCTUKH B3BEIIECHHBIX YaCTUI[ MU MEXaHU3Mbl UX
ocaxaeHus. KoHCTpyKuuu anmapaToB-MbUICYJIOBUTENEH, 00JIACTH UX MPUMEHEHUS
U  ShdexTUBHOCT, YynaBIMBaHMs (TBLICOCATUTENBHBIE KaMephl, ILHUKIOHBI,
ANEKTPOPMIBTPHl U TKaHEBBbIE (PUIBTPHI, ammapaThl MOKPON OUYMCTKUA Ta30BBIX
BBIOPOCOB).

3. MerToabl TepMHUYECKOM M TEPMOKATAJIUTHYECKONH OYUCTKH TIa30BbIX
BbIOPOCOB

OU3NKO-XUMUYECKAs CYIIHOCTh IIPOLIECCOB TEPMUYECKOI U
TEPMOKATATUTUUYECKOM  OYMCTKH  (00€3BpeKHMBaHMUSI) Ta30BbIX  BBIOPOCOB,
COJZIEpIKalllMX BpEIHbIE OpraHnvYecKue BemecTBa. OCHOBHBIE PEKUMHBIE TAPAMETPBI
MIPOIIECCOB, oOecIeynBaroIne BBICOKYIO 3¢ (HEeKTUBHOCTH OYHCTKHU
(o6e3BpexkuBanusi). OcHOBHBIE TpeOoBaHUSI K Ta30BbIM BbiOpocaM. OO0nacTu
MPUMEHEHUSI METOJIOB.

4. Meroabl nogaBjieHUs 00pPa30BaHUS OKCHAOB a30Ta. OYHCTKA OTXOASIIIIMX
ra3oB OT OKCH/I0OB

OcHOBHBIE METOJIbI MOJIABJICHUSI 00Pa30BaHUs TEPMUUECKUX U TOILJIUBHBIX
OKCHUJIOB a30Ta. OnTUMaIbHbIE PEKUMHBIC MapaMeTpbl U (PaKTOPHI, BIUSIIONINE HA
3 PEeKTUBHOCTh METOJOB TOJAABJICHUS OOpa30BaHUM OKCHUAOB a3oTa. MeToabl
OYMCTKHM OTXOSIINUX Ta30B OT: OKCUAOB a30Ta, OKCUIOB CEPbl, OKCHIOB yIJIEpo/a,
CEepOoBOIOPO/Ia (TEPMUUECKHE U TepMOKaTaTuTuueckue). OnTuMaibHbIC PEKUMHBIC
napaMeTpbl 1 3 (HEKTUBHOCTH METOJ0OB OUHUCTKHU.

5. O6opoTHbIe cCTeMbI BOTOCHAOKEHUSA

BonHoe x03s#icTBO, 00OpOTHBIE CHCTEMBI BOJIOCHAaOXKeHMs. bamaHc
BOJIOTIOTPEOJICHUS M BOJOOTBEICHUS IPOMITpEANpUsITHI. OCHOBHBIC KAUeCTBCHHBIC
MOKAa3aTeNId BOJBI OOOPOTHBIX CHCTEM BOJIOCHAOKCHMS.

6. OuncTKa CTOYHBIX BOJ OT B3BEHICHHBIX YACTHIL
MexaHu3Mbl OUUCTKH CTOYHBIX BOJ METOJIaMHU OTCTaMBaHMS, (PUIBTPOBAHMS
U ¢paoraunun. KOHCTpYKTUBHBIE OCOOEHHOCTH annapaTtoB U UX 3)PEeKTUBHOCTS.

7. ®U3UKO-XUMHUYECKHEe METOIbI OUUCTKH CTOYHBIX BOJI

OU3NKO-XUMUYECKasg CYIIHOCTh TMPOIECCOB KOATYJISINN, SKCTPAKIUU U
MOHOOOMEHHOTO MeToAa ouucTku. OOnacte npuMeHeHUss U APEPEKTHBHOCTH
MeTo10B. CrIocoObI pereHepaluy SKTParecHTOB 1 HOHOOOMEHHBIX CMOJI.

8. MemOpaHHbIe U a1COPOLMOHHBIE METOAA OYUCTKH CTOYHBIX BOJ

[IpuHuunbel paboThl MEMOpPAHHBIX U AJCOPOIMOHHBIX YCTaHOBOK. O0sacThb
npuMeHeHus: 1 3(PEKTUBHOCTh JAHHBIX METOAOB. THUIIBI MEMOPaHHBIX MPOIECCOB
U YCTAaHOBOK. TUIbI aJCOPOEHTOB M yCTAaHOBOK MX 3(()EKTUBHOCTH U CIOCOObI
pereHepaluu ajicopoeHTOB.

9. XumMuueckue u 0MoJIornyecKmne METOAbI OYUCTKHU CTOYHBIX BOJ



CymHOCTh XMMHMYECKHMX METOJOB OYHCTKM CTOYHBIX BOJ. PeareHrsl,
WCIIOJIb3YEMBIE JUISI OKHCIIWUTENIBHBIX W BOCCTAHOBHUTENIBHBIX METOJIOB OYHCTKHU.
[IpeumymiecTBa W HEJOCTAaTKU XHWMHUYECKUX METOJOB OUMCTKH, O00JIaCTh
npuMeHeHus1. MexaHu3Mbl OHOJIOrMYECKOr0 OKHUCIICHHSI BpPEIHBIX BEIIECTB B
CTOYHBIX Bojaax. OOnacte mnpuUMeHEHUA, S(PPEKTUBHOCTH M MPEUMYILIECTBO
OMOJIOTMUYECKUX METOJIOB OYMCTKU BoA. Daktopsl Biustonme Ha 3PHEKTUBHOCTH
paboThl OMOJOTHYECKUX OYUCTHBIX COOPYKEHUH.

10. MeToabl nepepadboTKH 0CAAKOB CTOYHBIX BOJ

Metoasl TipeBapuUTENbHOM OOpa0OTKM OCAJKOB CTOYHBIX BOJ, HX
dbuznyeckas CyIHOCTh M Ha3HA4YeHHUE: CTaOWiu3aIus, KOHJMIIMOHUPOBAHUE,
ob6e3BokrBaHue. OCHOBHBIC HAMPaBJICHUS ITepepadOTKU HEPTEIIaMOB.

11. OrneBoe 00e3BpeKMBaHNE IPOMBILIVICHHBIX 0TX0/10B

CyuiHocTh MeETOJla OTHEBOro 00€3BpeKHBaHUsA OTX0I0B. (OcoOeHHOCTH
00€3BpEeKMBAHUSI OPraHWYECKUX BEIIECTB PpAa3IM4YHBIX KiaccoB. DakTopsl,
OKa3bIBaIOIIME BIUSHUE Ha 3(PPekTUBHOCT, Meroaa. OO0nacTh MPUMEHEHUS.
TennoBble U TEXHOJIOTMYECKUE CXEMbI YCTAHOBOK (C PEr€HEPAaTUBHBIM U BHEITHEM
TEIUIONCIIONB30BAHNM).  MarepuaibHble  OalaHChl  MPOLIECCOB  OTHEBOIO
oOe3BpexxuBaHus. OCHOBHBIE THUIIBI allllapaToOB UX NMPEUMYILECTBA, HEIOCTATKUA U
o0acTu NPUMEHEHUS.

12. MeToabl 3alIUTHI OT IIyMa
[IlymoBoe BozaeiictBue TOC Ha okpyxkatomyw cpeay. OCHOBHBIE
XapaKTEepUCTUKHU 1yMa. OCHOBHBIE METO/IbI 3alIUTHI OT ITyma. [ mymmTenu uryma.

5. O0pa3oBaresibHbIEC TEXHOJIOTHH.

Metonuka mnpenogaBaHus IUCHUIUIMHBL «TexHosoruueckas O€30MacHOCTh
DHEPTreTUYECKUX YCTAaHOBOK» M peain3alusl KOMIIETCHTHOCTHOTO ITOAX0Ja B
U3JIOKCHUM W BOCTIPUATHH MaTepuajga TNpeaycMaTpPUBaeT HCIOJIb30BaHHE
CIIEMYIONINX AaKTUBHBIX W WHTEPAKTUBHBIX (OPM TMPOBEACHUS TPYMIOBHIX,
WHIUBUTYJIBHBIX, ayIATOPHBIX 3aHATHH B COYCTAHUM C BHEAYIUTOPHOU pabOTON
C 11es1bt0 OPMUPOBAHUS U PA3BUTHSI MPOPECCUOHATBHBIX HABBIKOB O0YJAIOIITUXCSI:

— TPOBEACHUE MYJIbTUMEIUNHBIX JICKIIHM;

— BBITNIOJIHEHUE pacyeTHO-Tpaduueckux padbor;

— o0cyxaeHne u 3ammra pedepaToB MO JUCITUTIINHE,

— TIOATOTOBKA, MPEJICTAaBIEHNE U 00CYXKICHHUE MPE3CHTAIIMN HA CEMUHAPCKUX

3aHSATUSIX;
— TIPOBEACHHUE MACTEP-KIACCOB DKCIIEPTOB U CIELUAIMCTOB II0 METOAAM U
CpeACcTBaM U3MEPEHUN U KOHTPOJIS Ha Tepputopun TILI,

VY nenbHbINA BeC 3aHITHH, IPOBOJIMMBIX B UHTEPAKTUBHBIX (POpMax, OMpeesieH
IJIABHOM 1I€JIbI0  00pa30BaTENbHOW MPOrpamMMbl, OCOOEHHOCTbIO KOHTHMHIE€HTA



oOy4YaroImmxcsl U CoJep)KaHUEM TUCHUIUTMHBI «TexHoyoruyeckas 0e30MacHOCTh
SHEPreTHYCCKUX YCTAaHOBOK» W B IICJIOM IO AUCHUIIIMHE cocTaBiaseT 50%
ayAUTOPHBIX 3aHATHIN. 3aHATHS JEKIIMOHHOTO THIIA COCTABIISIIOT 66,7% 0T 00bema
ayJUTOPHBIX 3aHSATHH.

6. OueHoYHbBIE CPeACTBA /ISl TEKYIIEr0 KOHTPOJIS yCIIeBaeMOCTH,
NMPOMEKYTOUYHOI ATTeCTALMH 10 HTOraM OCBOEHMS TUCHUILUINHBI U y4eOHO-
MeToAu4YecKoe odecreyeHue CaMOCTOATEILHOM padoThI CTY/ICHTOB.

B mpouecce oOydeHHs] HCHONB3YIOTCA CIEIYIONIUE OIEHOYHbIE (POPMBI
CaMOCTOATENbHON pabOThl CTYJIEHTOB, OLEHOYHbBIE CPEACTBA TEKYIIErO0 KOHTPOJIS
YCIIEBAEMOCTH U MIPOMEKYTOUHBIX aTTECTAII:

- JUCKyCCHS B KOHIIE JICKIIHH,

- BeinoJiHeHue PI'P;

- KpYTJIBIA CTOJI,

- pedepar mo Teme: «TexHonormueckas O€30MACHOCTh SHEPTETUYECKHUX
YCTaHOBOK» (MHIMBUYAIBHO ISl KAXKI0T0 00yYarolerocs);

- TIOATOTOBKA M BBICTYIJICHME HAa CEMHHAPCKOM 3aHSATHHU C MpPE3CHTalUEH H
oOcyxnenneMm Ha TeMmy «TexHonormueckass 0€30MaCHOCTh YHEPTETUUECKUX
YCTAaHOBOK» (MHAMBUAYAIBHO JJIs1 KaXA0r0 00ydaromerocs);

OueHoOYHBIE CpEACTBA TEKYIIETO KOHTPOJS YCIIEBAEMOCTH BKIIIOYAIOT
KOHTPOJIBHBIE BOIIPOCHI M 3a/laHusi, JJI1 KOHTPOJISI OCBOCHHS OOYyYaroIIMMHUCS
pa3zenoB JUCHUIUIMHBI, 3amuTa pedepaTroB, JOKIAIbI C MPE3CHTAIMIMH, Clada
PI'P, xpyruiblii CTOJI M IUCKYCCHS HA JICKLIUH.

OOpa3npl TECTOBBIX 3aJaHUI, KOHTPOJBHBIX BONPOCOB M 3aJaHUN Jis
MPOBENCHUS] TEKYLIEro KOHTPOJIS, IK3aMEHAIMOHHBIX OWJIETOB, MPUBEICHBI B
MIPUIIOKEHUH 2.

6.1. ®oH/ OLICHOYHBIX CPEACTB AJIS NMPOBEICHHUS MPOMEKYTOYHOM ATTECTALNH
00y4arIIMXCs M0 JUCUHUILIMHE (MOTYJIIO0).

6.1.1. Ilepevyenb KOMIETEHIIUI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHUS B
npoiecce 0CBOeHHs 00pa3oBaTeIbHON MPOrpaMMBbl.

B pe3ynbrare ocBOeHMS TUCHMIUTHMHBI (MOAYJIA) (DOPMUPYIOTCS CIASTYIONINE
KOMIIETCHIIUH:

Kon B pe3yabTare ocBOeHUS 00pa30BaATEILHON MPOrPaMMbI 00y4aK0 LM IACS
KOMIIeTeHIIUH H0JIKeH 00/1a1aTh
VK-8 CIoco0EH co3/1aBaTh U MOAIEPKUBATH B TIOBCETHEBHOM JKU3HH U B

poeCCHOHAIBHON JEATENHHOCTH 0€30T1aCHBIE YCIOBUS
KUZHEJEATEIILHOCTH ISl COXPaHEHHsI IIPUPOTHON Cpe/Ibl, 00eCTIeUeHUs
YCTOWYMBOTO pa3BUTHs OOLIECTBA, B TOM YHCIIE MIPH YIPO3€e U




BO3HHUKHOBEHUH YPE3BBIYAHBIX CUTYAllMil U BOCHHBIX KOH(IMKTOB

B mporiecce ocBoeHust 00pa3oBaTeabHON MPOrpaMMbl JaHHBIE KOMIIETECHIINH,
B TOM YHCJIE€ HX OTICIbHbIE KOMIOHEHTHI, (OPMUPYIOTCS TMOATATHO B XOJE
OCBOGHHUSI O0OYyYaIOIUMUCS AUCLUUIUIMH (MOAYJICH), MPAKTUK B COOTBETCTBUU C
y4eOHBIM TUTAHOM U KaJIeHJapHBIM rpagukoM yueOHOTO mpoliecca.

6.1.2. Onucanue nmokasareseil U KpuTepueB OLCHUBAHNS KOMIICTEHIIHI,
(hopMupyeMBIX 110 HTOraM OCBOEHMS AUCHUILIUHBI (MOAYJIfA), ONMCAHME LIKAJ
OlleHMBAHHUS.

[TokazareremM OIIGHUBAaHUS KOMIICTCHIIMA Ha pa3IUYHBIX JTamax WX
dbopMHupOBaHUS ~ SIBISIETCS  JOCTIDKEHHWE  OOYYAalOMUMHUCA  IHIAHUPYEMBIX
PEe3YyJbTATOB O0YUEHUS MO AUCIUILIUHE (MOAYJIIO).

VK-8 — cioco0OeH co37aBaTh U MOAJIEPKUBATH B TOBCEAHEBHOM KU3HU U B IPOPECCHOHATHHOM
NesITeIbHOCTH O€30IMacHbIe YCIOBUS )KU3HEACATEIbHOCTH Ul COXPAaHEHHsI IPUPOTHON CPeIbl,
o0ecIeYeHnsl yCTOMYMBOTO Pa3BUTHSA OOIIECTBA, B TOM YHCIE MPH Yrpo3e U BO3HUKHOBEHUH
Ype3BbIUaiHBIX CUTYALM U BOEHHBIX KOH(JIMKTOB

IHoka3zaren Kpurepun oueHnBanust
2 3 4 5
3HATH: OOyuaromuiics OO0yyaromuics OO0yyarormiics OO0yuarommuiics
OCHOBHBIE JEMOHCTPHPYET | JEMOHCTPHPYET JIEMOHCTPHUPYET JEMOHCTPHPYET
HOPMAaTHBHBIC U | TIOJHOE HEITOJIHOE YaCTUYHOE MTOJTHOE
IPABOBBIE OTCYTCTBHEC WJIM | COOTBETCTBUC COOTBETCTBHE COOTBETCTBHE
HAOKYMCHTBIL HEJ0CTAaTOYHOE CIIEIYIOIUX CIIEIYIOLIUX CIIEYIOLIUX
HCIIOJIb3YEMBIC | cooTBETCTBHE 3HaHUIL: 3HAHUIL: 3HAHUM:
pH 3alnATe 5 CIIETYOIINX OCHOBHBIX OCHOBHBIX OCHOBHBIX
OKpyIKaronicu 3HAHWIA: HOPMATUBHBIX U HOPMATHUBHBIX U HOPMATUBHBIX U
CpeabI OCHOBHBIX MPaBOBBIX MPaBOBBIX MIPABOBBIX
HOPMATHUBHBIX U | JOKYMECHTOB JIOKYMEHTOB JIOKYMEHTOB
MIPaBOBBIX HCIIOJIb3yEeMbIEX HCIIOJIb3yEeMbIEX UCIIOJIb3yEeMbIEX
JIOKYMEHTOB MIPH 3aLUTE MIPH 3aIUTE IIPH 3aIUTE
HCTIONB3YEMbIEX | OKpYKaromien OKpYKaroIei OKpYIKaromen
[IPH 3aIUTe CpelIbl. Cpelibl, HO cpelibl, CBOOOIHO
OKpYyKaroIei Jonyckatotcst JIOTTY CKAKOTCS ornepupyeT
CPE/Ib. 3HAYNUTEIbHBIE HE3HAYMTEJIbHBIE | MPHOOPE-TCHHBIMU
OIIMOKH, OIIMOKH, 3HAHHUSIMU.
MPOSIBISAETCS HETOYHOCTH,
HEJOCTAaTOYHOCTh | 3aTPYAHCHHUS IPU
3HaHWH, 110 PATY AHAIIMTHYECKUX
MoKa3aTelIeH, ormeparusix.
obOyuaroruiics
HCIBITEIBAET
3HAYNTEIbHBIE
3aTpyIHEHUS PU
OTIEpUPOBAHUU




3HaHUAMHU IIPU UX
TNEpEHOCC Ha
HOBBIC CUTYyallHUH.

yMeThb: OOyuaromuiics OO0yyarorumiics OO0yyarormiics OO0yuarommuiics
HCIIOJIb30BAaTh HE yMEeT WM B | ICMOHCTPUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
HOPMATHUBHBIC U | HEOCTATOYHOH | HEMOIHOE YaCTHYHOE MIOJTHOE
IIPaBOBBIE CTEIICHU yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
JAOKYMCHTBI IIPH | mof0upaTthb CIIEMYIOLINX CIEMYIOIINX CIETYIOLINX
noadope METOJTbI OYHCTKH | YMEHHUH: YMEHHMH: YMECHUI:
MCTOIOB noaoupath noaoupaTh noaoupath
OYHCTKH METO/IBI OYMCTKU. | METOJBI OYMCTKU. | METOMBI OUHCTKH.
Jomyckarorcst Vmenus ocBoeHbl, | CBOOOIHO
3HAYUTEIbHBIE HO JIONTyCKAIOTCS | OIEpHpYyeT
OIIMOKH, HE3HAYUTEIBHBIC | MPHOOPETCHHBIMHA
NPOSIBISICTCS OLIHOKH, YMEHHSMH,
HEJOCTaTOYHOCTh | HETOYHOCTH, MIPUMEHSET UX B
YMEHHH, [0 PSAAY | 3aTPyIHEHUS OPU | CHTYaIHsX
nokasareJien, AHAJMTHYCCKUX HIOBBIIICHHOM
oOyyaromuiics orepanusix, CIIOYKHOCTH.
UCTIBITHIBACT HepeHoCce YMEHHI
3HAYUTEIbHBIC Ha HOBBIE,
3aTPYJHEHHS IPH | HECTAHIAPTHbIC
OTIEPUPOBaHHUU CHUTYaIHH.
YMEHHSMH TIPU UX
nepeHoce Ha
HOBBIC CUTYalUH.
BJIAIETh: OObyyarommuiics OO0yuarormiics OO0yuarormiics OO0yyaromuiicst B
METOIaMH HE BJIaJICeT WIIM | BIAJCET METOIaMH | YaCTHYHO BIAJCET | MOJHOM 00beMe
noxdopa B nozxbopa METOJlaMU BJIAJICET METOJIAMHU
HeoOXoauMoro | HEIOCTATOYHOI HE00X0MMOT0 noxoopa noaoopa
obopynopamus | CTCTICHH BajeeT 000py10BaHHs AJIsl | HEOOXOAUMOTO HEO0OXO0IMMOTO
P —— METOJIaMH OYHCTKH BBIOPOCOB | 000pYyIOBaHHS 000py1OBaHHS IS
6 nosioopa B atmMocdepy, JUTS. OYMCTKU OYHUCTKH BHIOPOCOB
BRIOPOCOB B HE00X0IMMOTO cOpOCOB B BEIOPOCOB B B atMocdepy,
aTMocgepy, 00opymoBaHUSI ruzapochepy u st | armocdepy, cOpoCoB B
cOpocos B JUTSL OUHCTKU nepepadoTKH cOpOCOB B ruapochepy u s
ruzpochepy u BBIOPOCOB B TBEPBIX U ruapocdepy u st | mepepadoTKu
1A arMocdepy, panuoaKTUBHBIX nepepadoTKu TBEPABIX U
nepepaboTku cOpOCOB B OTXOJIOB TBEPABIX U paIroaKTHBHBIX
TBEPABIX U ruapocdepy u B HEMIOJIHOM PaIOaKTUBHBIX OTXOJIOB,
PaJIMOAKTHBHEIX | AL o0beme, OTXOJIOB, HABBIKA | CBOOOTHO
OTXOJIOB nepepaboTKu JIOIYCKArTCS OCBOGHBI, HO HpUMEHSIET
TBEPbIX U 3HAYUTEIIbHBIC JIOIYCKAKOTCS HOJTyYCHHBIE
pPaaMOaKTUBHBIX | OMIMOKH, HE3HAYUTEIbHBIC | HAaBBIKU B
OTXOJIOB HPOSIBIISIETCS OLIHOKH, CHUTYaIHsX
HEJIOCTATOYHOCTh | HETOYHOCTH, HOBBIIICHHOM
BJIaICHUS 3aTPYJHEHHS IPH | CJIOXKHOCTH.
HaBBIKAMHU 110 PSIY | aHAJUTHYCCKUX

TOKa3aTeleH,

ornepanusx,




OOyJaromuiics TepeHoce yMEeHUH
WCTIBITHIBACT Ha HOBEIE,
3HAYUTENLHBIC HECTaH/IapTHBIC
3aTPYJHCHHS [TPU | CUTYaIUH.
MPUMEHECHUU
HaBBIKOB B HOBBIX

CUTyalusx.

[IIkanel OLEHWBAHUS pE3YyJIbTATOB MNPOMEKYTOUHOM AaTTeCTalud U UX
ONHCaHUE:
DopMa IPOMEKYTOYHOM ATTECTANUM: 3a4eT

HIxana
OlleHUBaHUSA

Onucanue

BrinmonHeHs! Bce BUABI yueOHOU paboThl, TPe1yCMOTPEHHBIE yUeOHBIM ITJIAHOM.
CTryneHT JOeMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHHH, HaBBIKOB
NpUBEICHHBIM B Ta0nMuIaX TMoOKa3aTelled, omepupyer MNpuoOpPETECHHBIMU
3auTeHo 3HAHUSIMU, YMEHHSIMHU, HaBbIKAMHU, IPUMEHSAET UX B CUTyalUsX MOBBIIICHHOU
cnoxHoctd. [Ipu 3TOM MOryT OBITH AOMYIIEHH HE3HAYUTEIbHBIC OILIUOKH,
HETOYHOCTH, 3aTPYAHEHUS IIPU AHATUTHYECKHUX ONEPALUAX, IEPEHOCE 3HAHUU
Y YMEHUI Ha HOBBIE, HECTAHJAPTHBIC CUTYAIUH.

He BbinosiHeH onuH minu Oojiee BUAOB y4eOHOH pabOThI, MperyCMOTPEHHBIX
y4eOHbIM M1aHOM. CTYJIEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IPHUBEJCHHBIM B TaOJHUIAX IOKa3aTelel, J0MyCKaroTCs
3HAUUTENbHbIE OMIMOKH, IPOSBISAETCS OTCYTCTBUE 3HAHUM, YMEHUI, HABBIKOB
10 psAy MOKa3aTeseH, CTyACHT UCIBITHIBACT 3HAYUTENbHBIEC 3aTPYIHEHUS IIPU
ONEPUPOBAHNUH 3HAHUSAMU U YMEHUSIMH IIPH UX NIEPEHOCE HA HOBBIE CUTYAILINH.

He 3aureno

[IpomexxyTouHast aTTecTanus ooydaromuxcs B popMe 3aué€Ta mpoBOIUTCS TIO
pe3yibTaTaM BBIMOJHEHUSI BCEX BHUIOB Y4YeOHOW pabOThI, MPEITyCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO0 JaHHOW JUCHMIUIMHE (MOJIYJII0), MPU 3TOM YUHUTHIBAKOTCS
pe3yNbTaThl TEKYIIErO0 KOHTPOJIA YCIEBAEMOCTH B TeueHue cemectpa. OleHka
CTETICHU JIOCTHXKCHHS O0y4YaroIIMMHUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOyYEHHUS IO
JUCUUIUIMHE (MOJYJII0) TPOBOAMUTCS TpenojaBaresieM, BEAYIIUM 3aHATHUS TI0
JUCHUIUIHE (MOYJII0) METOJIOM SKCIIEPTHOM OlleHKH. [1o nToram npoMexyTouHon
aTTECTallUM MO AUCHUIUIMHE (MOIYJII0) BBICTABIISETCS OLEHKA «3aYTCHO» WJIU «HE
3a4TEHOY.

K npoMexyTouHoil arTrecTaiiid  JOMYCKAKOTCS  TOJIBKO  CTYAEHTHI,
BBITIOJTHUBIIIME BCE BHJABI Y4yeOHOHW paldoThl, NPEAYCMOTPEHHBIE pabouei
NporpaMMoi Mo JucHUIUIMHE «OpraHuzaius MEpONPUSATHN MO 3KOJIOTHYECKON
6e3omacHOCTH» (TTPOMEKYTOUHBIN KOHTPOJIb, BHITIOJHUIN PacdeTHO-Tpaduceckue
paboThI, BRICTYITUIIM C TOKJIAJ0M U Ha KPYTJIIOM CTOJIE, 3alUTHIN pedepart u T.1.)

@oHIbI OLIEHOYHBIX CPECTB MPeACTABIEHbI B MPUJIOKEHUH 2 K padoueii
nporpamme.



7. YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE O0ecniedeHne JUCIUILTUHBI.
a) OCHOBHAs JMTeparypa:

1.

2.

KynunoB A.A., 3uranmmna C.K. DHeprocOepexeHle B TEINIOIHEPTETUKE
¥ TEIUIOTEXHONOTHAX. — M.: Mammmnoctpoenue, 2011. — 374 c.istp!
Hyoposckas O.I'., [Tpuitmak JI.B., Auapynsk WU.B. Pecypcocbeperaroniue
TEXHOJIOTUU OOE3BPEKUBAHUS M YTWIM3ALUU OTXOJOB MPEANPUATUN
TeIJIo3HepreTuueckoro kommiekca KpacHospckoro kpas: MoHorpadwus.
Cubupckuii penepanbubiii yauepcuteT 2014 r. — 164 c.

. Kotenpabie ycrtanoBku. T. IV-18 / FO.A. Pynawirun, E.O. I'misae, A.B.

CynmakoB u gap.; mox pen. FO.C. BacunbeBa, I'.Il. IlopmHeBa. — M.:
Mammnoctpoenue, 2009. — 400 c.

. OctpeiikoBckuii B.A., [IIBbipsies HO.B.be3onacHOCTh aTOMHBIX CTaHIUM.

M.: ®DUSMAJUINT, 2008. — 352 c.

. lluanukoB II.A., Hozapenko I'.B. KoMmiekcHbBI 3KCepreTHdecKuid

aHanu3 5Hepro06jgokoB TOC ¢ HOBBIMH TEXHOJOTHUAMH: MOHOTpadus
HI'TY 2009 r. — 190 c.

0) 10MOJIHUTEILHAS JIUTepaTrypa:

1

2.

. TexHonoruueckue CUCTEMbI IMPOU3BOJICTBA JIeTallel HAYKOEMKOU TEXHUKH:

VYyebHoe nocodue it By30oB M.: Mammnoctpoenue, 2006. — 559 c.
Jlapuukun B.B., Hemymienko JI. A. DKoi0rust sJHEPreTH4ecKux 00hEKTOB.
[Ipaktukym: yuebnoe nmocodue. HI'TY 2011 r. — 136 c.

. [IyukoB JI.A., Bopo6seB b.M., BacioukoB 10.D. VYrinesneprernueckue

KOMILJIEKCHl ~ Oyaymiero  MOCKOBCKHH — TOCYJapCTBEHHBIH  TOPHBIN
yHuBepcuteT 2007 r. — 245 c.

.AmamoB E.O., J[lparynoB IO.I'., OpnoB B.B., Ab6aran JLIL

MammnocTpoenue sanepHoit Texuuku. Tom IV-25. B nByx knurax. Kuanra
1. M.: MammnocTtpoenue, 2005. — 960 c.

. derm I'.®. Cxxnuranne yrojibHOM NMbLIM B TOIKAaX IMAPOBBIX KOTJIOB: JOKJIaA

B 3acemanun Il (Mexanudeckoro) otraena Mmmeparopckoro pycckoro
TexHuueckoro oomectBa 21 depans 1896 r. Tun. Mmmepar. axan.
Hayk 1896 r. — 54 c.

. MopozoBa O.I'.,Ilen P.3., Domenko IO.II. TlpuHuunel onTHUMHU3ALUNA

KadyecTBa BOJbI BojoeMa-oxjanutens bepesoBckoit [POC-1 s
TEXHOJIOTUUECKHUX IIeJell M akBakyJIbTypbl. Cubupckuii (denepanbHbIN
yHuBepcuteT 2011 r. — 185 c.

. Mapxonkuit S.JI. OCHOBBI panualiOHHOW OE30MaCHOCTH HaCEJICHUS:

yuebHoe nmocobue Brimnitmas mxona 2011 r. — 224 c.

B) IPOrpaMMHOe o0ecrieYeHue U MHTEPHET-PeCypPChl:
[Iporpammuoe ob6ecneuenne Windows.

1.

2.

bubimoreka TEIUIOPHEPTeTUKA
(http://teplolib.ucoz.ru/load/vodopodgotovka/l5)
['azera «DHepreTuka U IPOMBIIIIEHHOCTh Poccuny»
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http://www.knigafund.ru/authors/39951
http://www.knigafund.ru/authors/39952
http://www.knigafund.ru/authors/39953
https://e.lanbook.com/reader/book/49086/#authors
https://e.lanbook.com/reader/book/49086/#book_name
http://www.knigafund.ru/authors/41048
http://www.knigafund.ru/authors/41830
https://e.lanbook.com/reader/book/724/#book_name
https://e.lanbook.com/reader/book/724/#book_name
http://www.knigafund.ru/authors/40593
http://www.knigafund.ru/authors/41593
http://www.knigafund.ru/authors/34159
http://www.knigafund.ru/authors/34720
http://www.knigafund.ru/authors/35248
https://e.lanbook.com/reader/book/794/#authors
https://e.lanbook.com/reader/book/794/#book_name
https://e.lanbook.com/reader/book/794/#book_name
http://www.knigafund.ru/authors/22976
http://www.knigafund.ru/authors/40092
http://www.knigafund.ru/authors/40093
http://www.knigafund.ru/authors/40094
http://www.knigafund.ru/authors/37208

(http://www.eprussia.ru/ept/)

[98)

. https://m.cyberleninka.ru

4. MexyHapOJHBIM Hay4yHBIM >KypHan ‘“AJbTepHaTHBHAs 3IHEPreTuka U

skojorus.” (http://www.isjaee.com/jour/issue/archive)

5. Xypuan “Bogoounctka. Bomomonroroska. BomocnabGxkenme.” (vvv.id-

orion.ru)

6. XKypnan

“DneprocoepexeHue u

(https://enivpress.jimdo.com)

7. Kypnan “Temnosnepreruka.” (http://www.tepen.ru)

BOJONOATOTOBKA.”

8. Kypnan “Bomoounctka.” (panor.ru/maqazines/vodoochistka.html)

8. MarepuajibHO-TEXHHYECKOE O0ecnedeHnue N CIUTIIUHbI.

— MynbsTuMenuiiasie ayautopun AB 2415, ocHallleHHass OPrTEXHUKOU

MyJbTUMenna cpeacTBamu (mpoektop, [1IK u ap.)

- PaBI[aTO‘-IHHﬁ MaTcpual Il IIpOBCACHHUA PACUCTOB 110 3aIIaHHOﬁ MCTOJHUKC

Ha IIPAKTHYCCKUX 3aHATHUAX

151

9. MeToan4eckne peKOMEHIANNH [IJISI CAMOCTOSATEIbHO PadoThI CTYICHTOB

Paznen
. dopma TEeKyIEero
JUCLIMII- Bun camocrositenbHON paboTh
KOHTPOJIS
JIMHBI (TEMa)
CemecTp 6
IIpencraBnenue n
Tewmbr 2-12 Pedepar pea
3ammuTa pedepara
Juckyccus Ha
Camocmosmenvroe uzyuenue.
JIEKIIMH, IPOBEPKa
Tema 1 XapakTepUCTUKU OCHOBHBIX HCTOYHUKOB
YPOBHSI TOTOBHOCTHU
BBIOPOCOB 3arps3HSIOIIUX BEIIECTB.
CTYJEHTa
Juckyccus Ha
CamocmosmenvHoe uzyuenue.
JIEKIIUH, IPOBEPKa
Tema 2 OCHOBHBIE XapaKTEPUCTUKH B3BEIIEHHBIX YaCTHUI]
YPOBHSI TOTOBHOCTHU
Y MEXAHU3MBI UX OCAKICHMSL.
CTYJEHTa
Juckyccus Ha
Tema 3 CamocmosmenvHoe uzyuenue. JIEKLMH, IPOBEPKA
OcHoBHbIE TpeOOBaHUS K Ta30BbIM BBIOpOCAM. YPOBHS TOTOBHOCTH
CTYJEHTa
Camocmosmenvroe uzyuenue.
Juckyccus Ha
MeTo/1bl 0OUMCTKH OTXOASIINX Fa30B OT: OKCUIOB
JIEKIIUH, IPOBEPKa
Tema 4 a30Ta, OKCUJIOB CEpbl, OKCHJIOB YTJIEpPO/Ia,
YPOBHSI TOTOBHOCTHU
CEpoBOIOpOAA (TEPMUUECKUE U CTyIeHTa
TEPMOKATAJIUTHUECKHE). Y
Juckyccus Ha
Camocmosmenvroe uzyuenue.
JIEKIIUH, IPOBEPKa
Tema 5 OcHOBHEBIE KaueCTBEHHBIE TTOKA3aTEIN BOIEI
YPOBHSI TOTOBHOCTHU
00OpOTHBIX CUCTEM BOJIOCHA0KEHUSI.
CTYJEHTa
Tema 6 CamocmosmenvHoe uzyienue. Jluckyccus Ha
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http://www.eprussia.ru/epr/
https://m.cyberleninka.ru/
http://www.isjaee.com/jour/issue/
https://enivpress.jimdo.com/
http://www.tepen.ru/

KoHCTpyKTHBHBIE 0COOEHHOCTH anmnapaToB U UX
3¢ (PEKTUBHOCTS.

JIEKIIMH, IPOBEPKA
YPOBHS TOTOBHOCTHU
CTYJEHTa

CamocmosmenvHnoe usyderue.

Jluckyccust Ha
JICKIIMH, IPOBEPKa

Tema 7 CrniocoObl pereHepanyy SKTpareHToB U
6 YPOBHSI TOTOBHOCTH
HMOHOOOMEHHBIX CMOJL.
CTYJEHTa
Jluckyccust Ha
Tena 8 Camocmosmenvroe uzyuenue. JIEKI1H, IPOBEPKaA
Tunbsl MeMOpaHHBIX IPOLIECCOB U YCTAaHOBOK. YPOBHSI TOTOBHOCTH
CTYJEHTa
HCKYCCHS Ha
Camocmosmenvroe uzyuenue. Hucky
JEKIUH, IPOBEPKA
Tema 9 [Tpeumy1iecTBa U HEAOCTATKU XUMUYECKUX
METO 6 YPOBHSI TOTOBHOCTHU
JIOB OYUCTKH, 00J1aCTh IPUMEHEHUS.
CTy/IEHTa
HCKYCCHS Ha
Camocmosmenvroe uzyuenue. Huciy
JEKIMHU, TIPOBEPKA
Tema 10 OcHoOBHbIE HaNpaBJIeHUs IepepadOTKU
HedTelLTaMOB YPOBHSI TOTOBHOCTHU
) CTyJEHTa
HCKYCCHS Ha
Camocmosmenvroe uzyuenue. Huciy
JEKIMH, TIPOBEPKA
Tema 11 OcobeHHOCTH 00€3BPEKUBAHKS OPTAaHUIECKUX
YPOBHSI TOTOBHOCTHU
BELIECTB PA3JIUYHbIX KJIACCOB.
CTy/IEHTa
HCKycCUsl Ha
Camocmosmenvroe uzyuenue. nei[unnyn oBePKa
Tema 12 IymoBoe Bo3aeiicteue TOC Ha OKpYKarOUIyIO > IPOBEP
YPOBHSI TOTOBHOCTH
cpeny. OCHOBHbBIE XapaKTEPUCTUKH LIyMa.
CTYJEHTa
OueHka yMeHUI
. apryMeHTHpOBAaTh
Tema 1-12 Kpyraslii cTon pry P
COOCTBEHHYIO TOUKY
3peHust
Onenka ymeHui
. apryMeHTHpOBAaTh
Tema 1-12 JloxiiaioB ¢ npe3eHTanuen pry P
COOCTBEHHYIO TOUKY
3peHust

12



10. MeToauveckue peKOMEHAANNH VISl MIPenoaaBaTesist

Bunnl Dopmbl
Tema
AT y‘le6HbIz( CpencTBa 00yueHus Mertonbl 00yueHus TEKyLIETo
3aHATUN KOHTPOJISI
HNudopmanuonnas
UrteHue JIeKINH C nexuust. ConepxaHue
MCII0JIb30BaHUEM HEIOCPENCTBEHHO
JEMOHCTPALMOHHBIX | II€pEeaaeTCcs YcTHBIN onpoc
MaTEepUaoB U IIpernoaaBareiieM B
Tema 1 | Jlekuun MPE3EHTALUHH. FOTOBOM BHJIE YEPE3
MOHOJIOT.
OueHka yMeHUM
ITpoBenenue CBoboHbIT 00MeH apryMeHTHpOBAaTh
JUCKYCCHH. MHEHUAMU COOCTBEHHYIO
TOUKY 3pEHUS
Ilemarornueckui Paznenenune
Ka3, MoK T
[IpakTnueckoe Ir)lai:c La;];J'Ie(I)-II/Ia:’ ;ayrII[(E):H;I ecﬁﬁfl ;Pg’ o Brmosmerne
Tema 1 P pea APy PI'P, ycTHbIM
3aHATHE ITOPUTMA PEMICHUA | BAPUAHTAM. onpoc
3aJa4, BBIIOJAHEHUS | MexrpymnmnoBoi
METOJIUK U JP. JIAJIOT.
HNudopmanronnas
Urenue JIeKIUH C nexkuus. Conepxanue
HCII0JIb30BaHNEM HEIIOCPEICTBEHHO
JIEMOHCTPALMOHHBIX | II€penaeTcs YcTHBIN onpoc
MaTepUasoB U IpernoaaBareiieM B
Tema 2 | Jlexkuun MPE3EHTALUHH. FOTOBOM BHJIE€ YEPE3
MOHOJIOT.
Onenka ymMeHui
IIpoBencHue CBo0oHBI 00MeH apryMeHTHpOBAaTh
JTUCKYCCHH. MHEHUSMU COOCTBEHHYIO
TOYKY 3pEHUS
Ilenarornyecknii Pasnenenue
pacckas, Iokas, CTYJEHYECKO! I'PYyMIIbI BhIOIHEHIC
Tema 2 | IlpakTuueckoe | npeabsiBICHNE Ha [OArPYMIILI 110 PT'P, ycTHbiii
3aHATHE IrOpUTMa PEUICHMs | BapraHTaM. ’
3a/1a4, BBINOJHEHUA | MexrpynnoBoit onpoc
METOJIUK U JP. JUAJIor.
WNndopmannonnas
UYreHue JIeKI1H C nekuus. Conepxanue
HCII0JIb30BaHNEM HEIOCPEICTBEHHO
JIEMOHCTPALMOHHBIX | IepenaeTcs YcTHBII onpoc
MaTepuaioB U IIpenojaBaTesieM B
Tema 3 | Jlekuuu MpE3EHTALUHH. TOTOBOM BHJIE Y€pE3
MOHOJIOT.
Ouenka yMeHUH
IIpoBencHue CBo0oHBI 00MeH apryMeHTHpOBaTh
JTUCKYCCHH. MHEHUSMU COOCTBEHHYIO

TOUYKY 3pEHUs
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YreHue JIEKIHUHU C

WNndopmannonnas
nekiua. CoaepxaHue

UCIIOJIb30BaHUEM HENOCPEACTBEHHO
JIEMOHCTPALIMOHHBIX | IepeaaeTcs VYceTHbII onpoc
MaTepHuajioB U IpenojaBaTesieM B
Tema 4 | Jlekuuu IIPE3CHTALUNHU. TOTOBOM BH/IE YEPE3
MOHOJIOT.
OueHka yMeHU
ITpoBenenue CBoboHbIT 00MeH apryMeHTHpOBAaTh
JIUCKYCCHH. MHEHUSMHU COOCTBEHHYIO
TOYKY 3pEHUs
Ilenarornueckuit Pa3znenenue
pacckas, IoKas, CTYJI€HYECKOU I'PYIIIbI
[IpakTnueckoe | mpenbsBICHHUE Ha MOATPYTIIIHI 110 .
Tema 4 P pea Py YcrHblii onpoc
3aHSATHE aIropuTMa PeIlleHUs | BapuaHTaM.
3a/1a4, BBINOJHEHUd | MexrpynnoBoit
METOJIMK U JP. JTAJIOT.
HNudopmanronnas
UrteHwue JIEeKINH C nexkuus. Conepxanue
HCII0JIb30BaHUEM HEIOCPEICTBEHHO
JIEMOHCTPALMOHHBIX | II€penaeTcs YcTHBIN onpoc
MaTepHuayoB U IIPENo/IaBaTesieM B
Tema 5 | Jlekuuu MPE3CHTALNHH. TOTOBOM BHJIE YEPE3
MOHOJIOT.
OueHka yMeHUI
IIpoBeneHue CBoboaHBIT 00MeH apryMEHTHUPOBATh
JIUCKYCCHH. MHEHUSMHU COOCTBEHHYIO
TOYKY 3pEHUS
HNudopmanronnas
UreHue nekuuu ¢
nexuus. Coxepxanue
HCIIOJIb30BaHUEM
HETIOCPEICTBEHHO
JIEMOHCTPAIIMOHHBIX .
repeaaeTcs YcTHBIN onpoc
MaTepHualoB U
MPErno/IaBaTesieM B
MIPE3CHTAIIUHH.
Tema 6 | Jlexmun TOTOBOM BHJIE Yepe3
MOHOJIOT.
Onenka ymeHui
ITpoBenenue CB0OOIHBI 0OMEH apryMEHTUPOBaTh
JIUCKYCCHH. MHEHHSIMU COOCTBEHHYIO
TOYKY 3pEHUs
Ilenarornyecknii Pasnenenue
pacckas, IoKas, CTYJIEHUECKOU IPYIIIIbI
[IpakTueckoe | mpenbsBICHNE Ha MOATPYMIIBI 110 .
Tema 6 P pea APy YcTHbI# onpoc.
3aHATHE QIrOpUTMa PELICHUs | BapuaHTaM.
3a/1a4, BBIMOJHEHNA | MexrpynnoBoi
METOJMK U JP. JMAJIOT.
HNudpopmannonnas
YUrteHue JeKIuu ¢ (bopman
nexuus. ConepxaHue
HCIOJIb30BaHUEM
HENOCPEACTBEHHO
JIEMOHCTPAIIMOHHBIX .
Tema 7 | Jlekuuun nepenaeTcs VYcTHbIii onpoc
MaTepHuajoB U
MpenoiaBaTesieM B
MIPE3CHTAIINHH.

TOTOBOM BH/JC YEPE3
MOHOJIOT.
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Onenka ymeHui

[TpoBeneHue CBoOoaHBIi 0OMEH apryMEHTHPOBATh
JIUCKYCCHH. MHEHHSIMU COOCTBEHHYIO
TOYKY 3pEHUs
[Tenarornueckuit Paznenenue
acckas, 1oKa3 CTYJIEHUECKOU IPYIIIIbI
[IpakTueckoe Ir)l GII’LSI];JIGHI/IG’ Hay§0HF TITTBI ;Pg’ Brmosenne
Tema 7 P p py PI'P, yctHbIii
3aHATHE QIrOpUTMa PELIECHUs | BapuaHTaM. OLDOC
3a/1a4, BBINOJHEHUA | MexrpynnoBoit p
METOJMK U JP. JIMAJIOr.
WNndopmannonnas
YreHue JIEKIHUHU C nekiua. CoaepkaHue
UCIIOJIb30BaHUEM HETOCPEJICTBEHHO
JIEMOHCTPALIMOHHBIX | IepeaaeTcs VYcTHbII onpoc
MaTepHuajioB U Mpeno/iaBaTesieM B
Tema 8 | Jlekuun MIPE3EHTALIUHH. TOTOBOM BHJIE Yepe3
MOHOJIOT.
OueHka yMeHUI
IIpoBencHue CBoboHBIT 00MeH apryMEHTHUPOBATh
JIUCKYCCHH. MHEHUSMHU COOCTBEHHYIO
TOYKY 3pEHUS
ITenarornueckuit Paznenenue
acckas, 1oKa3 CTYJIEHYECKOU IPYIIIIbI
[IpakTrueckoe ﬁ em,;u;nenne’ Hay§0HF TITTBI 1?31 Brmoxsenne
Tema 8 P p Py PI'P, ycTHbIi
3aHATUE QIrOpUTMa PELIECHUs | BapuaHTaM. OLDOC
3a/1a4, BBINOJHEHUA | MexrpynnoBoit p
METOJMK U JP. JIAJIOr.
Nudpopmannonnas
YUreHue JeKIHH C (bopman
nexuust. Conepxanue
HCIIOJIb30BaHUEM
HETIOCPEJICTBEHHO
JIEMOHCTPALIMOHHBIX .
nepeaaeTcs VYcTHBI onpoc
MaTepHaJioB U
Tpeno/iaBaTesieM B
MIPE3EHTALINHH.
Tema 9 | Jlekuun TOTOBOM BUJIE YEPE3
MOHOJIOT.
Onenka ymeHui
IIpoBeneHue CB00OO1HBIN 00MEH apryMEHTHUPOBATh
JIUCKYCCHH. MHEHUSMHU COOCTBEHHYIO
TOYKY 3pEHUS
Ilegarornueckui Paznenenne
accKas, IoKas3 CTYAEHYECKOU IPyIIIbI
[IpakTHueckoe Ir)l em.sn;neHHe’ HayrIIlo,ur TITTBI ;Pg’ Brimosenne
Tema 9 P P py PI'P, ycTHbIH
3aHATHE aITOpUTMa PEIIEHUs | BapuaHTaM. onDoC
3a/1a4, BBIMOJHEHUA | MexrpynnoBoit p
METOJIMK U JIP. JTUAJIOT.
Nudopmannonnas
YreHue neKkum ¢ (bopman
nexuus. ConepxaHue
HCITOJTh30BaHUEM
HETIOCPEJICTBEHHO
Tema JIEMOHCTPALIMOHHBIX .
nepeaaeTcs VYcTHbI# onpoc
10 Jlexunn MaTepHaloB U
Mperno/aBaTesieM B
MPE3EHTALUHH.
TOTOBOM BH/JIE YEPE3
MOHOJIOT.
ITpoBeneHue CB0060IHBIN 00MEH OneHka yMeHun
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JUCKYCCHH. MHEHUSIMU apryMeHTHpOBAaTh
COOCTBEHHYIO
TOYKY 3pEHUs
Nudopmanronnas
YreHue JeKIuu ¢ (bopman
nexuus. Conepxanue
HCIIOJIb30BaHUEM
HEIOCPEICTBEHHO
JIEMOHCTPALIMOHHBIX .
rnepenaeTcs VYcrHblii onpoc
MaTepuasioB U
Tema npernojaBaTeneM B
IIPE3EHTALUHH.
11 Jlexuun TOTOBOM BHJIE YEPE3
MOHOJIOT.
Onenka ymeHui
[IpoBenenue CBoOoaHBIN 00OMEH apryMEHTHUPOBATH
JUCKYCCHH. MHEHUSIMU COOCTBEHHYIO
TOUYKY 3pEHUS
Nudopmannonnas
YreHue JeKIUu ¢ (bopwman
nexuus. Conepxanue
UCIOJIb30BaHUEM
HEIOCPEICTBEHHO
JIEMOHCTPALIMOHHBIX .
nepeaaercs YcTHbIl onpoc
MaTepuaioB U
npernojaBaTesieM B
Tema MPE3CHTALNHH.
12 Jlexumn TOTOBOM BHJIE Yepe3
MOHOJIOT.
Onenka ymeHui
IIpoBeneHue CBoboHBIT 00MeH apryMEHTHUPOBATh
JTUCKYCCHH. MHEHUSIMHI COOCTBEHHYIO
TOYKY 3pEHUS
Ilenarornyeckui Paznenenue
acckas, okas CTYJE€HYECKON TPYTIIbI
p ’ ’ YA Py Brimosninenue
Tema | [IpakTHueckoe | mpeabsBICHHE Ha [OArPYIIILI 110 PIP. verHbsi
12 3aHATHE aJropyuTMa peIleHUsl | BapuaHTaM. (;ny oc
3a/1a4, BBINOJHEHUA | MexrpynnoBoit p
METOJIUK U IP. JIUAJIOT.
CB00OO1HBIN 00MEH
MHEHUSIMU, .
. Onenka ymeHui
MTO3BOJISIFOIIMMA
Tema 1- | Cemenapckoe . apryMeHTHpOBAaTh
Kpyraslii cTon HaXOAUTh TOUYKH
12 3aHATHE COOCTBEHHYIO
COTIPUKOCHOBEHHUSI JUISI
TOYKY 3pEHUS
MoMcKa O0IIUX
BBIBOJIOB.
OO011e10CcTyHBIH
JIOKJIaJ] C y4acTHEM
ciymaTeneil B oOMeHe
MHEHUSIMHU.
[IpoBoautcs st .
pOBOA a Onenka ymeHui
BKJIFOUEHUS
Tema 1- | Cemenapckoe | Jlokiiamos ¢ apryMEHTHUPOBATh
. o0yJaromuxcs B
12 3aHATHE [IpEe3eHTaluEH COOCTBEHHYIO

MPOIIECC OOCYKICHUS
Y OpraHHU3aIiH
WHTEHCUBHOM
o0OpaTHOH CBS3H
(Crynent-
Aynuropust).

TOYKY 3pEHUS
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[Iporpamma cocraBneHa B cooTBercTBuu ¢ TpeboBanusimu ®I'OC BO c yuerom
PEKOMEH 1Al [TpOOI1 BO o HAMNpPaBJICHUIO MOJATOTOBKH
13.03.01 «Ternosnepreruka W TemaoTexHUKa» U mnpoduato «IIpomblieHHas
TEIJIO3HEPTETHUKA»

IIporpammy cocTaBuJ:

Homnent kadenpsl «[IpoMbIluIeHHAS TETIIOIHEPTETUKA»
K.T.H., JIOLIEHT A.B. Pa3annena

[Iporpamma  oOcyxneHa  Ha  3acenanud  Kadeapbl  «lIpomblnuieHHas
Temno3HepreTukay. [Ipotokon ot 26 mas 2022 r. Ne 11.
CornacoBaHo:

3aBenyromuii kadenpoit «IIpombliiieHHAs TEMIOIHEPTETUKAY
K.T.H., JIOLICHT JLLA. MaprommH

PykoBoautens OOII E.A. Uyraes
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[Tpunoxenue 1
CTtpykTypa u cofep:kaHue QUCHUILINHBI « TexHo/iornueckasi 6€301acHOCTb IHEPreTUHYECKUX YCTAHOBOK»
no HanpapJaeHu10 noaAroroBkm 13.03.01 «TemnoaHepreTuka v TEMJI0TEXHUKA)

(0akanasp)
Buabi yuyeoHoii
patdorsL, Buasbi ®opm
BKJIIOYast .
d CaMOCTOSITeIbHOI bl
e z § caMocTosITebHYI0 A60ThI aTTeC
3| 3 § pabory crynentos, P
Paznen S 59 g CTYIEeHTOB TaMU
S P PY10eMKOCTh B
n/n O F 3 yacax
w | Tcr | Xk [P peg | mpes.c
'HCaCCHFepaT;:mK.H'33
0 P P )
1.1 JdkoJioruyeckasi OesomacHoctb. Ilpesenbl  3KoJIOrHYecKoit 8| 1 ) ) |4 +
0ezonacHocTu. Pacuer ynep06a okpy:kalouiei cpene.
OcHoBHbIE IOKa3aTeJ 1M HOPMHPOBAHMSA KayecTBa OKpY:Kawouei | 8
2 | CPeABl M BPEIHBIX BeUleCTB B BbIOpOCaxX mpeanpusATHIA ) ) ) |4 +
JHEpPreTHYeCcKoM oTpacJu. XapaKkTepuCTUKU OCHOBHBIX
HCTOYHHUKOB BBIOPOCOB 3arpsi3HAIOLIMX BEIIECTB.
1.3 | CemuHapcKoe 3aHIATHE — KPYTIIBIM CTOJ 8| 2 6 2 |+
1.4 OcHOBHBIE XapaKTEePUCTHKHU B3BEIICHHbIX YACTHI] H MEXaHU3MBbI | 8 3 ) 2 |+ +
HX 0CAKIEeHHS.
KoncTpykuum  anmapartoB-nblieyjioBuTesieil, o6gactu ux | 8
NMpPUMeHEeHUs " 3} pexTHBHOCTH yJIaBJIMBaHHUA
1.5 | (mbLICOCAAUTE/IBHBIE KaMepbl, HUKJIOHBI, 3JIeKTPOQUILTPLI H 4 2 2 |+ + +
TKaHeBble (GUJIbTPHI, ANNAPaThl MOKPOil OYMCTKH Tra3oBbIX
BbIOPOCOB).
1.6 | Pacuer ymiep0a okpysKarolen cpee. 8| 4 6 2 |+ + +
DU3MKO-XUMHYECKAs] CYLIIHOCTH TMPOLECCOB TepMu4yeckoil u | 8
1.7 | TepMOKATATUTHYECKOH OYMCTKHM (00e3BpPe:KMBAHUA) Ta30BbIX 5 2 2 |+ + +
BbIOPOCOB, COIepP KALIUX Bpe/lHbIe OPraHMYecKHe BelllecTBa.
1.8 | OcHoBHBIC peKMMHBIE napaMerpbl npoueccos, | 8 | 6 2 2 |+ +
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o0ecmeyuBamme  BbICOKYHD  3(PPEeKTUBHOCTH  OYUCTKH
(o0e3BpexuBanusi). OCHOBHbBIC TPeOOBAHUS K ra30BbIM BBHIOPOCAM.
OQo0Js1acTH NPpUMEHEHHUs METO/I0B.

1.9

Pacuer MbUICOCAAUTCIbHBIX KAMEp 1 STYCHKOBBIX (bHJ'IBTpOB

=]

1.10

OcHOBHBbIE MeTO/IbI MOJAABJIEHHsI 00PA30BAHHUSI TEPMHUYECKUX H
TOIUIMBHBIX  OKCHAOB a30Ta. OnruMajbHble peXHMHbIE
napaMeTpsbl  GpakTopsl BJUSAIONUE HA 3(PPEeKTHBHOCTH METO/10B
10JaBJIeHHs 00pPa30BaHMHU OKCHI0B a30Ta.

1.11

MeToabl 0YMCTKH OTXOAALIMX I'a30B OT: OKCHIOB 230TA, OKCU/I0B
cepbl, OKCHJIOB YIJepoJa, cepoBoAopoaa (TepMHYeCKHE U
TepMoOKaTajuTu4eckue). OnrumMajibHble pe:KUMHbIE apaMeTpbl
# 3P PEeKTHBHOCTHL METO/I0B OYHMCTKH.

1.12

PacueT 1IUKIIOHOB

1.13

BoaHoe Xxo03s1iicTBO, 00OpPOTHBIE CHCTEMBI BOJOCHAOKEHMSI.
Bananc Bogonorped/ieHusi 1 BOA0OOTBeIeHUS IPOMIIPeATPUATHIH.
OcCHOBHBIE Ka4eCTBEHHBIC ITOKA3aTeIH BOJBI OOOPOTHBIX CHCTEM
BOJOCHAOKEHUS.

1.14

MexaHu3Mbl OYHCTKH CTOYHBIX BOJ METOJAMH OTCTAWBAHMS,
¢puabTpoBanua u duorauun. KoHCTPYKTHBHBIE OCOOEHHOCTH
anmnaparoB 1 UX 3 (HEeKTUBHOCTb.

10

1.15

Pacuer cky066epa Bentypu

10

1.16

Du3NKo-XUMHYECKAsi CYHIHOCTh MPOLECCOB  KOATYJISALMU,
IKCTPAKIMH H HOHOOOMEHHOro MmeroAa ouncTku. OOJacTh
npuMeHeHus u 3QpGeKTUBHOCTH MeTOA0B. CrIOCOOBI pereHepaiuu
HKTPAreHTOB U HOHOOOMEHHBIX CMOII.

11

1.17

IIpunuunblr  padorbl  MeMOpPaHHBIX M aACOPOLMOHHBIX
ycTaHoBOK. O0jiacTb nmpuMeHeHHsI M I(PPEKTHBHOCTD JAHHBIX
MeToa0B. Tumbl MeMOpaHHBIX MPOLECCOB M YCTaHOBOK. THHBI
aJcOpPOCHTOB M YCTAHOBOK HX J3((PeKTHBHOCTH H CHOCOOBI
pereHepanum aicopOEeHTOB.

12

1.18

Pacuer ¢ioTalimoHHON yCTaHOBKH

12

1.19

CylllHOCTl) XUMHUYECKUX METOJA0B OYUCTKH CTOYHBIX BO/.
PeaFeHTbI, HCIOJb3yeMbIEC AJIA OKHUCJ/IUTECJIbHBIX H
BOCCTAHOBUTC/JIBHBIX METOAOB OYHUCTKH. HpeI/IMYHIeCTBa n

13
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HEOOCTAaTKN XUMHUYCCKUX MCTOAO0B OYHUCTKH, 0011aCTh IMPUMCHCHMUS.

MexaHu3MBbl 0HOJIOTHYECKOT0 OKHCJIEHUSI BPeIHbIX BellecTB B
CTOYHBIX Bogax. OOgacTtb npuMeHeHHs, I(PPEeKTHUBHOCTL H

1.20 | nperMymiecTBO  OMOJIOTMYECKMX METOJOB OYMCTKH  BOI. 14 | 2 2 +
DaxkTOopbI BJIMSAIOLIHE HA 3¢ PpexTHBHOCTH padoThI
OMOJIOTMYECKUX OYMCTHBIX COOPYKEHHUN.
1.21 | PacyeT a3pOTEHKOB 14 2 2
MeToabl npeaBapuTeJbHOH 00padOTKM 0CaAKOB CTOYHBIX BOI,
122 | BX ¢pusnyeckass CymHOCTH M Ha3HaYeHHe: craduiamzanms, 15| 2 ) +
KOH/IMIIHOHUPOBaHMe, 00e3BoOkMBaHMe. OCHOBHbIE HaIpaBICHUS
nepepadoTKu HePTEILIaMOB.
CymHOCTH MeTOJAAa OrHeBOr0 00e3BPEe:KMBAHMS  OTXO/0B.
1.23 OcobeHHoCcTH 00€3BpEKUBAHUS OPIraHUYECKUX BEIIECTB PA3TUIHBIX 16 | 2 ) +
Ki1accoB. MaKTOpPHI, OKA3bIBAKOINKME BIUsIHUE HA 3P PEeKTUBHOCTH
Metoaa. ObJiacTh NpUMeHeHUs.
1.24 | OneHnka onacHOCTH KUJIKUX PAJMOAKTUBHBIX OTXOJ0B 16 2 2
TenyioBble M TeXHOJOrHYeCKHMe CXeMbl YCTAHOBOK (C
pereHepaTUBHBIM M BHEIIHEM  TelJIOUCIIOJb30BAHMH).
1.25 | MaTepunanbHble O0aJIaHCBI NpoLeccoB OTHEBOI'0 17 | 2 2 +
00e3BpeKMBaAHUS. OcHOBHBIE  THIIBI anmnapartroB 170.4
NperuMylLIecTBA, HeIOCTATKU M 00/1aCTH IPUMEHEeHHUsl.
[IIymoBoe BoznerictBue TOC Ha okpysxaromiyro cpeny. OCHOBHbBIE
1.26 | xapakrepucTuku myma. OCHOBHbIE MeTOAbI 3aIUMTHI OT WIyMa. 18 | 2 2 +
Laymurean myma.
1.27 | O630pHOE CEMHUHAPCKOE 3aHATHE 18 2 2
19-
Dopma ammecmayuu 21 3
Bcero yacoB 1o 1ucHUIIMHE B BOCBMOM CEMECTpE O
18 | 18 72 y
pede
par
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[Ipunoxenue 2

MUMHHUCTEPCTBO HAYKHM U BBICIIIETO OBPA30BAHIS POCCUMCKON OEJIEPALINU
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHVE BBICIIEI'O OBPA3OBAHIIA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMI MOJUTEX)

Hanpasnenue noarorosku: 13.03.01 TermosHepreTuka U TEIJIOTEXHUKA
OIT (mpodwuie): «TemmosHepreTHIeCKrne yCTAaHOBKH, CUCTEMBI M KOMILICKCHI
dopma 00ydeHUS: OUHAS

Kadenpa: «IIpombliieHHas TEMI0IHEPTETUKA

®OH/I OLIEHOYHBIX CPEJACTB
MO JNCHUTIJINHE

«TexHogoruueckasi 0e30nacHoOCThb IHEPIreTUIECCKUX YCTAHOBOK)

[Tacniopt (hoHAa OLIEHOYHBIX CPEJCTB

[lepeuyens pacueTHO-rpaduuecKkux padboT
IIepeueHns TeM I AUCKYCCUU HA JICKIIUU

Tempbl 11 Kpyriaoro croja

Ilepedenb TeM 1151 PE3EHTALUT

[Tepeuens TeM Il TPOMEKYTOUYHON aTTECTALUU
[lepeuens TeM 1151 pedpepara

[Ipumepsl 3anau

XA B LD =

MockBa
2022
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1. [TacnopTt GoHIa OLIEHOYHBIX CPEICTB

Tabmuma 1
K IPWIOKEHHUIO 2

TexHoJioru4yeckasi 6€30MacHOCTb IHEPIreTUICCKUX YCTAHOBOK

®I'OC BO 13.03.01 Ten10TeXHUKA M TeIJIOOHEPreTHKA

KOMIIETEHIIUH Ilepeuennb TexHosorust ®opma Crenenu ypoBHeil 0CBOEHHUS
MHIEKC OOPMYJINPOBKA KOMIIOHEHTOB ¢dopmupoBanus OLIEHOYHOTI0 KOMIIeTeHIM i
cpeacTsa
VK-8 CIIOCOOEH CO3/1aBaTh U 3HATH: MynpTUMEUITHBIE JIEKIUH, [luckyccus Ha ba30BbIil YpOBEHb: CIIOCOOEH
TOJIEPKUBATH B [IOBCEAHEBHON  |0CHOBHBIE MMUCKYyCCHUs Ha JIEKIUH, UIEKLUH, KCII0JIb30BaTh HOPMATHUBHBIE U

PKU3HH U B TPOECCHOHATBHOM
InesITeIbHOCTH O€30T1acHbIe
[YCJIOBUS JKU3HEEATENIbHOCTH IS
COXpaHEHUs IPUPOJHON CPEIbI,
o0ecrevyeHns: yCTOMIUBOTO
[pasBUTHS OOILECTBA, B TOM YHCIIE
MpU yrpo3e U BOSHUKHOBEHUHU
UpPE3BBIYANHBIX CUTYalUH U
BOCHHBIX KOH(JIMKTOB

HOPMAaTUBHBIE U
[PaBOBBIC JIOKYMEHTHI,
MCIIOJIb3yeMbIe MTPH
BallIUTE OKPYKAKOLIEH
CpeIb

YMEThb:

MCIIOJIb30BaTh
HOPMAaTHUBHEIC H
MPaBOBbBIE TOKYMEHTHI
Mpu 110100pe METOIO0B
OUYUCTKHU

BJIA1€eTh:

MeToIaMu TTo00pa
HEO00XOINMOTO
00OpyIOBaHUs AJIs
OUYHCTKH BHIOPOCOB B

aTMocdepy, cOpocoB B

BBIITOJIHCHUE PACYCTHO-
rpaduyeckux pador,
00CYXK/ICHUE U 3al1Ta
pedepaToB MO TUCIUILIUHE,
[OJIrOTOBKA,
MpeCTaBICHUE U
00CyX/IeHUEe Mpe3eHTalil
Ha CCMUHAPCKHUX 3aHATUAX,
OpraHHU3aLus U POBEACHUE
TCKYIIETO KOHTPOJIA
BHaHHIi CTY/ICHTOB,
MPOBE/ICHUE MaCTep-
KJIACCOB KCIIEPTOB U
CTEIHAIHCTOB IO METOIaM
M Cpe/ICTBaM U3MEpPEHUN 1
KOHTPOJI HA TEPPUTOPUU
TOILL

BhIToIHeHuE PI'P,
paboTa Ha KpyTrioM
CTOJIE, 3aIlnTa
pedepara,
BLICTYIUUICHHE Ha
CEMHUHAPCKOM
BaHATUU C

MPE3CHTALMEMN.

MPaBOBBIC JIOKYMEHTBI TIPU
moa00pe METOJIOB OUHUCTKHU U
rpu noadope o0opya0BaHUs B
CTaHIAPTHBIX
MPOU3BOJICTBEHHBIX CUTYAIIHIX
[ IoBBIIIEHHBIN YPOBEHbB:
CIOCOOEH UCIOIb30BaTh
HOPMAaTUBHBIC U TTPABOBHIE
ITOKYMEHTHI pU TI000pe
METOJIOB OYUCTKH H IPU
nonbope 00opyIoBaHUS B
HECTaH/IaPTHBIX
MPOM3BOJICTBEHHBIX CUTYAITUSIX
C MX TTOCJICAYIONINM aHATU30M
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TunoBbie KOHTPOJIbHBIE 3aJaAHUS I HHbIE MaTepHAaJIbl, HeO0OX0AMMBbIe /IS OLleHKH 3HAHUI, YMEHUI1, HABBIKOB 1
(1JIM) OMBITA JeSITeIbHOCTH, XapaKTePU3YIOIIMX 3Tanbl (POPMUPOBAHUS KOMIIETEHIHI B IIpoLiecce 0CBOCHMS
o0pa3oBaTe/IbHOM NPOrpaMMbl B pAMKaxX y4eOHOH JUCHUNIMHBI

2. llepeyenn pacueTHo-rpaduyeckas padoT Mo JUCHUIJIMHE

Tabmuma 2
K IPWIOKEHHUIO 2

No | HaummenoBanue orieHouHoro | Kparkas xapakTtepucTuka [IpencraBieHne OIEHOYHOTO CpeicTBA B (DOHT
n/m cpeacrTna OLICHOYHOI'0 CPEACTBA
1 | Pacuer ymep6a okpy»katoieit cpeze. [TpakTrueckue paboThI Ha onny paboty otBomuTCs 0HO 3ansTHe. CTyAeHTY
2 Pacuer MBUIEOCAAUTEIBbHBIX KaMED. HaIrpaBJICHA Ha npeajararoTCs BapuaHThbl 3aﬂaHHI>i JJI1 pCUHICHUEC 3aJa49U 110
3 | PacueT LWUKIOHOE (dhopMupoBaHHE YMEHHH U 3apaHue OomNpeesieHHON MeTouKe. PaGoTta orieHuBaeTcs 1o
= HAaBBIKOB I10 pacyeTy mkaie ot 2 10 5 6amnoB. OcBoeHHE KOMIIETEHINI 3aBHCUT
4 | Pacuer siueiiKOBBIX (DOIBTPOB. .
060py,I[OBaHI/I$I JJIs1 OT pE3yJibTaTa PCIICHUS 3aJa1un: 5 6aios - KOMIICTCHIIUHU
5 | Pacyer cky6bepa Bentypu. IKOJOTUIECKOM CUMTAIOTCS] OCBOCHHBIMH Ha IPOJIBUHYTOM YpOBHE; 4 Oasuia
6 Pacuer (I)HOTaL[I/IOHHOﬁ YCTaHOBKH. 0€30I1acCHOCTH. - KOMIICTCHIIUU CYHUTAOTCA OCBOCHHBIMHU Ha 0a3oBOM
7 | Pacuer asporenxon ypoBHE; 3 Gaiia - KOMIETEHIIMU CYUTAIOTCS OCBOCHHBIMU
Ha YAOBJICTBOPUTCIIbBHOM YPOBHE; 2 Ganna - KOMIICTCHIIUH
8 OI_IGHKa OIIaCHOCTH KUAKUX
CUHNTAKTCA HE OCBOCHHBIMU.
pPaaAuO0aKTUBHBIX OTXOJ0B
Tabnuna 3
K IPUIOKEHUIO 2
3. IlepeueHb TeM 1JIsl JUCKYCCHM HA JIEKIIUH M0 TUCHMUILIHHE
Ne HaumenoBaHue O11eHOYHOTO CpeacTBa Kpatkas xapakrepucruka [IpencraBnenue
n/m OLICHOYHOI'O CPEACTBA OLIEHOYHOI'O

cpeacTBa B PoH]

XapaKTepI/ICTI/IKI/I OCHOBHBIX HCTOYHUKOB BLI6pOCOB 3arpsA3HAIOIIHNX

BE€IICCTB
2 MexaHnu3M OCaKISHHUS B3BEIICHHBIX YaCTHII
3 OcHOBHBIC HpO6JICMBI, CBA3aHHLIC C OKCUAAMU a30Tad, OKCUIaMH CCPBI,

Juckyccus npeacrapisieT coooin
CBOOOHBIN OOMEH MHEHUSMU.
HpOBO)II/ITCH JJIA BKIIFOUYCHUA
o0yyaroImuxcs B mporecc

Ha nuckyccuro
OTBOJIUTCS HE Ooiiee
15 munyT. Ctynenty
npeJuIaraeTcs OHa
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OKCHJAMH yTJIEPOAA, CEPOBOAOPOIOM 00CYX/IEHUS 1 OpTaHU3aLuU u3 TeM. J171s oueHku
4 | OOGOPOTHBIE CUCTEMBI BOJIOCHAOKEHUS MHTCHCUBHON 00paTHOI CBSI3H pe3yabTaToB
(ITpenonaBarenb-CTyaeHT U HCIIOJIb3YETCS
5 | MexaHu3sMbpl OYMCTKM CTOYHBIX BOJ METOJAaMU OTCTaUBaHMSI,
Crynent-Ilpenonasarens u JIByXypOBHEBast
(GuibTpoBans Crynent-CryneHT). A Takke s | IIKaja: KOMIETEHLIUN
6 | CylmHOCTh XMMHUYECKUX METO/I0B OUMCTKU CTOYHBIX BOJ OLICHKH MX YMEHHUI OCBOCHBI U
7 | ®akTopbl BiusomMe Ha 3(PPEKTUBHOCTH pabOThI OMOJOTMYECKUX | APryMEHTHUPOBATH COOCTBEHHYIO KOMITETCHITNH HE
OUYUCTHBIX COOPY)KGHI/Iﬁ TOYKY 3pCHUA. OCBOCHBI.
8 | lllymoBoe BozaeiictBue TOC Ha okpyxatouryto cpeay. OCHOBHBIE
XapaKTepUCTHKU IIyMa
Tabmuma 4
K IPUIOKEHUIO 2
4. Tema 1y KPYIJioro €ToJia mo JMCHuIJInHe
No HaumenoBanue OLOCHOYHOTI'O CpCaACTBA KpaTKaSI XapaKTCPHUCTHKA HpGI[CTaBJIeHI/IG
/11 OLCHOYHOI'0O CpeacTBa OLCHOYHOI'0 CpEaACTBA B
dbong
1 | Biusinue Ha okpy:xaromyto cpeny TOLI, paboratoieit Ha CB0OOOIHBIN 0OMEH MHEHUSIMU, Ha xpyriiblit cTon otBoanTCSA
yrie. MO3BOJIAIOIINN HAXOAUTh TOUKH 90 munyT. CTyIEHTHI 3apaHee
2 | Busaue na oxpysxatormyio cpeay TOLI, pabotaoeii Ha COTIPUKOCHOBEHHUS IS ITOMCKA JeNATbes Ha 7 rpynn (Kakaon
Ma3VTE o0mux BbIBOJIOB. [IpoBoguTcs s rpyImIe cBos TeMa) 1
yTe. — BKJIIOUEHUS 00yYarolUXCs B CaMOCTOSITENIEHO TOTOBSATHCS.
3 | Bimsiaue Ha okpykatoryto cpexy TOLI, paGoraroeit Ha mporecc 006CyKIeHHs U [To Ipyrum TeMaM KakIbIi
Topde. OpraHu3al THTEHCUBHON CTYAEHT JOJIKEH y4acTBOBATh B
4 | Bmustaue Ha okpyxaromryto cpeny TOLI, paboratomieit Ha obpartnoii cs3u ([IpemomgaBarens- obcyxneHuu. s oreHku
raze. Crynent u CtyneHt- pe3yJIbTaTOB UCIIOJIb3YyETCS
5 | Bmusnne na okpyskaromtyto cpery TOLI, paboratommeii Ha ITpenonasarens u CTyneHT- JIByXypOBHEBas IIKaja:
CtyneHT). A Takke JJisl OLIEHKH UX KOMITIETEHIIUH OCBOEHBI 1
TOpPIOYMX CIIAHLIAX. .
YMEHHI apryMeHTHPOBATh KOMIIETEHIIUY HE OCBOEHBI.
6 | Bousaue Ha okpyxarorniyto cpexy ADC. COGCTBEHHYIO TOUKY 3PEHHSL.
7 | Bousaue Ha okpyxaromiyto cpexay ['OC.
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OO6cyxaeHne BIUSIHUS Ha OKpyskatomryto cpeny TOLI, Ha koTopoii

MPOIILIA SKCKYPCHSL.

S. IlepeyeHb TeM JJisl NPE3EHTAUMM N0 JUCIHUIIIMHE

Tabmuna 5
K TIPUJI0KEHUIO 2

No HaumenoBanue OOCHOYHOTI'O CpCaACTBA KpaTKaﬂ HpeIICTaBJIeHI/IC
/11 XApPaKTCPHUCTHUKA OICHOYHOTI'O
OOCHOYHOI'O CPpCACTBA CpcacCTBa B
dhoHa
1 | OuucTKa CTOYHBIX BOJ OT B3BEIIEHHBIX YaCTUI (OTCTAaUBAHUE) Joxnanos ¢ Ha noxnanos ¢
2 | OYHCTKA CTOYHBIX BOJI OT B3BEIIEHHBIX 4aCTHUIL ((PUIBTPOBAHHUE) Npe3eHTalHeH HpeseHTaluel
npescTaBisieT co0oi OTBOJUTCS HE
3 | OuncTKka CTOUHBIX BOJ OT B3BEIIEHHBIX YacTull ((aorarius) 0BIIE/IOCTY THBII H0KIax | Gonee 15 MUHYT.
4 | ®U3NKO-XUMHUYECKUE METO/Ibl OUMCTKH CTOYHBIX BOJ (KOATYJISILINsA) C yJacTHeM ciyliaTesei CryneHty
5 | ®U3UKO-XUMHUYECKHE METOIbI OYMCTKHA CTOYHBIX BOJ (DKCTPAKIIHS) B 00OMEHE MHEHHAMHU. npeanaracTca
6 | ®U3UKO-XUMUUYECKHE METOIbI OYMCTKU CTOYHBIX BOJI (HOHOOOMEHHBIN METOT) TIposonTes ps OAHa 13 TeM. [
= BKJIFOUEHUS OLICHKHU
7 | MeMmOpaHHbIE METO/1a OYMCTKH CTOYHBIX BOJLskp; OGYHAMONIHXCS B IPOTIECC Pe3yJIBTATOR
8 | AzncopOLUHOHHbBIE METOa OUUCTKU CTOUHBIX BOJ] 00CyX/IeHUS U UCIIOJIb3YETCS
9 | XuMHUYecKue METObl OUUCTKHA CTOYHBIX BOJ OpraHusannu ABYXYPOBHEBAA
UHTEHCUBHON 00paTHOM 1IKaJa:
10 | buonoruueckre METOIbI OYMCTKU CTOYHBIX BOJ] cBsi3n (CTyzIeHT- KOMIIETEHIHU
11 | MeTozbl O4MCTKA ra30BbIX BHIOPOCOB OT B3BEHICHHBIX YaCTHI] (IbLICOCATUTENBHBIE |  AynauTopus). A Takke OCBOCHBI U
KaMephbl) JUISL OLICHKU UX YMEHMH KOMIIETEHIIUH HE
12 | MeTozibl 0YKMCTKa ra30BbIX BEIOPOCOB OT B3BEIIEHHBIX YaCTHUIL (I[UKIOHBI) apryMCHTHPOBAaTh OCBOCHBI.
13 | MeTobl 0YKMCTKa ra30BbIX BEIOPOCOB OT B3BEIIEHHBIX YacTHUIL (3JIEKTPOPHUIBTPHI) CO6CTB:;;IY; TOHEY
14 | MeTtozibl OUMCTKA ra30BBIX BEIOPOCOB OT B3BEIICHHBIX YaCTHUI] (TKaHEBbIE (PHIIBTPHI)
15 | Meronbl OYMCTKa ra30BbIX BBIOPOCOB OT B3BEIIEHHBIX YACTHI] (ammaparbl MOKpOM
OYHUCTKH ra30BbIX BEIOPOCOB)
16 | MeTtozbl TEpMUUECKON OUMCTKU Ia30BBIX BHIOPOCOB
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17 | Meronbl TEpMOKATaTUTUYECKON OYMCTKU T'a30BbIX BHIOPOCOB
18 | MeToibl OUMCTKH OTXOSIINX Ia30B OT OKCUIOB a30Ta
19 | MeTrozibl OYMCTKH OTXOSIINX Ta30B OT OKCHUJOB CEPbI
20 | MeToabl OYUCTKH OTXOASALIMX T'a30B OT OKCUJIOB yIiIepoa
21 | MeTtoabl OUUCTKH OTXOAALIMX T'a30B OT CEPOBOAOPOAA
22 | BoaHoe X03sCTBO MPOMIPEANPUATHIA, 0OOPOTHBIE CHCTEMBI BOAOCHA0KEHHS
23 | Meroabl mpeaBapUTeIHLHON 00pabOTKH 0CAIKOB CTOYHBIX BO/T
24 | OcHOBHBIC HaMPABJICHHS TIEpepadOTKU He(TENIaMOB
25 | OCHOBHBIE METO/IbI 3aLUTHI OT IIyMa
Tabnuna 6
K IPWIOKEHUIO 2
6. Hepequb TEM IJIA l'[pOMe)KyTO‘IHOﬁ arrecraguu 1o JucCumilJinHe
No HanMeHnoBaHK€e OLIEHOYHOTO CPEICTBA Kpatkas [IpencraBnenue
n/m XapaKTEPUCTHUKA OLIEHOYHOI'O

OICHOYHOI'O CpCACTBaA

cpeacTBa B GoH]T

XapaKTepI/ICTI/IKI/I OCHOBHBIX ITPOMBINIJICHHBIX UCTOYHUKOB BBI6pOCOB 3arpA3HAOIINX
BCIICCTB

OcHoBHBIE TTOKa3aTeIX HOPMHUPOBAHUS KauecTBa OKpPYXKaroIIeW cpeibl U BPEIHBIX
BEIIECTB B MPOMBIIJIEHHBIX BBIOpOCaX

TpeboBanus k 3xosorndyeckoi cpene. [loHaTus u onpeneneHus

HpeI[GJ'ILHO AOIMMYCTHUMBIC KOHICHTPAalIUU BPECAHBIX BCIICCTB

TomIMBHBIN MK U €70 TEXHOI€HHOE BO3JICHCTBHE HA cpeny oOuTaHUs

XapakTepbl BO3/I€HCTBUS TEXHOJIOTMUYECKHUX MPOIIECCOB Ha OKPYIKAIOIIYIO CPEY

Bnusinue BpeqHBIX BEIOPOCOB 3JIEKTPOCTAHIUI Ha MPUPOAY U UeIOBeKa

[Toxazarenu BpeAHOCTH MPOAYKTOB CTOPAaHUS

O| 0| I[N |n| ~|W

[TpeoOpaszoBanue Bpeanbix BoIOpocoB TOC B aTMochepHOM Bo31yXe

[IpoBenenue 3auera

Ha nanucanue
orBoautTcd 45
MuHyT. CTyieHTy
npeaaraercs 2
Bompoca (u3 54).
Jliist orieHKH
pe3yabTaTOB
HCIIOB3YETCS
JIBYXYpPOBHEBas
IKasa:
KOMIIETEHIINHT
OCBOEHHI U
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10 | KoHCTpyKUIMH  anmapaTroB-TBUICYJIOBUTENEH, 00JacTd WX  NPUMEHEHUs |
3 PEKTUBHOCTH yJIaBIMBAHUS (TIBUICOCAAUTEIBHBIE KAMEPHI)

11 | KoHCTpyKUMH  anmapaTroB-TIBUICYJIOBHTENEH, 00JacTd  UX  NPUMEHEHUS |
3 PEKTUBHOCTD yiIaBIMBaHUS (IIUKIIOHBI)

12 | KoHCTpYKIIMKM  anmapaToB-TIBUICYJIOBUTENCH, 0o0nacTh  HMX  NPUMEHEHUA |
3 GeKTUBHOCTD yIaBIMBaHUA (AIEKTPOPMIBTPHI M TKaHEBBIE QUIBTPHI)

13 | KoHCTpyKUIMH — anmapaTroB-TBUICYJIOBUTENEH, 00JacTd WX  NPUMEHEHUs U
3¢ (HEeKTUBHOCTH YIaBIMBAHMS (aNMapaThl MOKPOU OYHCTKH ra30BbIX BEIOPOCOB)

14 | OcHoBHBIE TpEOOBaHHS K Fa30BBIM BEIOpOCAM

15 | Mexanu3mbl 00pa3oBaHUs OKCHUIOB a30oTa. (OCHOBHBIE METOABI I0/IABJICHUS
00pa30BaHUs TEPMUYECKUX U TOIJIMBHBIX OKCHJIOB a30Ta

16 | OnTuManbHbIe peXUMHBIC MapaMeTpbl W (aKTOPHl BIHSIOMHKE HA APPEKTHBHOCTDH
METO/IO0B TIOJIaBJICHHUS 00pa30BaHUN OKCHJIOB a30Ta

17 | Meroapl OYMCTKM OTXOAALIMX Ta30B OT OKCHJOB a30Ta (TEpMUYECKUE U
TepMOKaTaIuTH4eckue). ONTUMAaNbHBIE PEKHMHBIE MapaMeTphl U istrd(GPEKTHBHOCT
METO/I0B OYHCTKH

18 | MeTonbl ¥ TEXHOJIOTMHM OYUCTKH JBIMOBBIX I'a30B OT OKCHJIOB CEPBI

19 | Knaccugukaius crnoco60B CepoOUNCTKH

20 | Meton Caap0Oepr-Xenbsrep-Jlypru (CXJI)

21 | Cuctembl OYUCTKHU ABIMOBBIX ra30B. BBIOPOCHI 30J1bI U OUHUCTKA OT HUX

22 | Meronpl XUMUYECKOW OYUCTKH JBIMOBBIX I'a30B

23 | XapakTepuCTHUKH JieTyuel 305161. OCHOBBI TEOPUU 30JI0YJIaBIMBaHU

24 | Tumel ¥ XapaKTEPUCTUKU 30JI0YJIOBUTENIEH

25 | HepuuoHHBIE 30JI0yJIOBUTEIN

26 | Moxkpsle 30710yJIOBUTENHN

27 | Metoapbl ylaBiIUBaHUS 30JIbl ¢ HEOIArOMPUATHBIMU 3JIEKTPOPU3NIECKUMHU CBOHCTBAMU

28 | IlonsATHS OOpaTHOM KOPOHBI M BBICOKOOMHOI 303161

29 | bananc BojomoTpeOseHHsT U BOJOOTBENEHUS mnpommpeAnpusituil. OCHOBHBIE

Ka4€CTBCHHBIC ITOKA3aTCIJIN BOAbI O60pOTHI)IX CHCTEM BO}IOCHa6)KeHI/I5[

KOMIICTCHIIMU HC
OCBOCHBI.
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30

MexaHu3Mbl OYHMCTKHA CTOYHBIX BOJI METOJAaMH OTCTaWBaHUSA W (PHIHTPOBAHHUS.
KoHCTpYKTHBHBIE 0COOEHHOCTH aIapaToB U UX stpd(H(HEKTHBHOCTH

31

MexaHu3Mbl OYHCTKM CTOYHBIX BOJ MerojgaMm (ioramuu. KoOHCTpyKTHBHBIE

0COOEHHOCTH alIapaToB U X istPd(H(HEKTUBHOCTE

32

MexaHu3MBbl OYHUCTKH CTOYHBIX BOJ, (U3MKO-XHMHUYECKas CYIIHOCTh IPOIECCOB
KOaryJsiu. st00JacTh IPUMEHEHHsT U 3P PEKTHBHOCTh METO/IA

33

MexaHU3Mbl OUYMCTKH CTOYHBIX BOJ, (U3UKO-XMMHUYECKas CYIIHOCTh IPOIIECCOB
IKCTpPaKIHH. istplO0IacTh MPUMEHEHUsI U 3 PEKTHBHOCTH METO/Ia

34

MeX&HI/I?;MI)I O4YHUCTKH CTOYHBIX BOJ, (1)I/IBI/IKO-XI/IMI/I‘~IGCK3.$I CYHIHOCTB HpOIIeCCOB
HOHOOOMEHHOTO METO/1a OUMCTKH. isip00IacTh IpUMeEHeHUs 1 3P (PEKTUBHOCTH METO1a

35

[TpunIMIIBEI pabOTH MEMOPAHHBIX U aICOPOIIMOHHBIX YCTaHOBOK. O0IacTh MPUMEHEHUS
1 3(hPEKTUBHOCTL aGCOPOIMOHHBIX METOMO0B. THIBI istpMEMOPAaHHBIX IPOIIECCOB H
YCTaHOBOK

36

Tumbr aacopOEHTOB W aJACOPOIMOHHBIX YCTaHOBOK, MX 3(dexkrnBHOCTh. CrocoObI
pereHeparyu aIcopoOCHTOB

37

CYIIIHOCTI) XUMHNUYCCKHUX METOAO0B OYUCTKHU CTOYHBIX BO. PeaFeHTI)I, HCITOJIB3YCMBIC JIJISA

OKHCIIUTCIBHBIX M BOCCTAHOBHUTCJIBHBIX MCTOAOB OYMCTKH. [S_E_PijeI/IMYIlIeCTBa n
HEOOCTAaTKHU XUMHUYCCKUX MCTOA0B OUYNCTKH, o0acThb MMPUMCHCHUA

38

MexaHu3Mbl OHMOJIOTHYECKOTO OKUCJIEHUS BpPEAHBIX BEIIECTB B CTOYHBIX BOJAXx.
O6nactp npumeHeHus, 3PHEKTUBHOCTh M MPEUMYIIECTBO OHMOJIOTHYECKHUX METOJIOB
ounucTKd BoJ. DakTopbl BiUsAONIME HAa 3PPEKTUBHOCTH PabOTHl OMOIIOTHYECKUX
OYHCTHBIX COOPYKEHUN

39

DU3UKO-XMMHUYECKAs] CYHIHOCTh MPOIECCOB TEPMUUYECKONM M TEPMOKATATUTUYECKON

ounctkd  (00Ee3BpEKUBAHMS) Ta30BBIX  BBIOPOCOB,  CONCPIKAIINX  isipBPETHBIC
OpraHMYECKHE BELIECTBA

40

OCHOBHBIE PEXKHUMHBIE IapaMeTpbl IMPOLECCOB, O00ECHEeYMBAIOIIUE BBICOKYIO
3¢ (PeKTUBHOCTH OUMCTKHU (00€3BPEKUBAHMS)

41

CymHOCTh  METOJla  OTHEBOTO  00e3BpexuBaHus  OTX0/m0B.  OcoOeHHOCTH
0663Bpe)KI/IBaHI/I$I OpPraHMYC€CKHUX BCUICCTB PA3JIMYHBIX KJIIACCOB
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42

@DakTophl, OKA3BIBAIONINE BIUSAHHEC Ha OS(PPEKTUBHOCTH METONA OTHEBOTO
00e3BpekMBaHUs 0TX010B. O0JIaCTh MPUMEHEHHUSI TAHHOT'O METO/1a

43 | TeroBble U TEXHOJIOTMYECKUE CXEMBbl YCTAHOBOK (C pEreHEpaTUBHBIM M BHEIIHEM
TEIUIOUCII0Ib30BaHHN )
44 | MarepuanbHble OajaHChl IPOLIECCOB OrHEBOro 00e3BpekuBaHUS. OCHOBHBIE THIIbI
anmnapaToB UX MPEMMYIIECTBA, HEAOCTATKH M OONIACTH istplIPUMEHEHUS
45 | Meroabl mpeaBapUTEIbHOH 00paOOTKM OCaJKOB CTOYHBIX BOJ, HX (usmueckas
CYIIHOCTh U HA3HAYEHHE: CTAOMIM3AINS, KOHIUIIMOHUPOBAHHE, istri00E3BOKIBAHIE
46 | OcHOBHBIC HaMpaBJICHUS MepepabOTKN HeTEIIIaMOB
47 | BHyTpunukiioBas ra3uukarys TonjIuBa
48 | Kotasl ¢ mupkynupytommm kumsmum cioem (LIKC)
49 | YcoBeplIeHCTBOBaHHE METOA0B (haKeIbHOTO CKUTaHUS
50 | [IpenBaputenbHas TepMUYecKass NOJIrOTOBKAa TBEPAOrOo TOIUIMBA C YaCTUYHOU
razugukanmen
51 | Ilna3zmeHHast MOJICBETKA OCHOBHOIO MBLICYTOJIBHOIO (hakena
52 | BricokoTemneparypHass HOJArOTOBKA TOIUIMBA B CIELUAIBHOM IPEITONKE - Kak
sNeMeHTHas 6232 YKOJOTHYECKH MepCeKTHBHOTO HAMPaBJIeHus istripa3uTs TIL]
53 | TexHONOrUs MJIA3MEHHOTO PO3XKUTa U TIOJCBETKU
54 | O6o0uIeHNe MepCIeKTUB Pa3BUTHS IPUPOJOOXPAHHBIX TEXHOIOTU N
Tabnuma 7
K MPUJIOKEHUIO 2
7. Ilepeyenb TeM 1151 pedepara no JTUCUMILIIMHE
No HaumMenoBaHue O11eHOYHOTO CpeACTBa Kpatkas [IpencraBnenue
n/m XapaKTepUCTHUKA OIIEHOYHOTO
OIIEHOYHOTO cpenctBa B GOHI
CpelcTBa
1 | OuucTKa CTOYHBIX BOJ OT B3BEIIEHHBIX YaCTHUII (OTCTaBaHUE) 3amuTa pedepara Komnerenmumn
2 | OuuncTKa CTOYHBIX BOJI OT B3BEIICHHBIX YacTull ((pUIbTPOBAHHE) OCBOCHBI €CIIN
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3 | OuncTka CTOYHBIX BOJ] OT B3BEIICHHBIX YaCTHUIL (prroTarms)

4 | OUBUKO-XUMHUYECKUE METOJIbl OUMCTKH CTOYHBIX BOJ (KOATYJISIIIHS)

5 | OU3HKO-XUMHYECKHUE METOIbl OUUCTKH CTOUHBIX BOJ (IKCTPAKIIMS)

6 | ®U3NKO-XUMHUYECKHE METObI OYMCTKHA CTOYHBIX BOJI (MOHOOOMEHHBIN METOT)

7 | MemOpaHHbIe METOa OUHCTKU CTOYHEIX BOIske,

8 | AncopOuHOHHBIC METO/Ia OYUCTKU CTOYHBIX BOJT

9 | XuMuueckue METObl OUUCTKH CTOYHBIX BOJL

10 | buonornueckue METOIbl OUUCTKH CTOYHBIX BOJ

11 | Meronbl ouKcTKa ra30BbIX BEIOPOCOB OT B3BEIIEHHBIX YacTHUI (TIbLIIEOCAAUTEIBHBIE KAMEPHI)

12 | MeTopl O4MCTKA Fa30BBIX BBIOPOCOB OT B3BEIIEHHBIX YaCTHUI] (LIMKIOHBI)

13 | Meronbl 0O4MCTKA ra30BBIX BEIOPOCOB OT B3BEIICHHBIX YaCTHUI] (AIEKTPO(UITBTPHI)

14 | Meronbl OYMCTKA ra30BBIX BEIOPOCOB OT B3BEIICHHBIX YaCTHUI] (TKaHEBBIC (PHIIBTPHI)

15 | MeToapl OYMCTKa Ta30BBIX BHIOPOCOB OT B3BEIIEHHBIX YACTHIL (armapaTrbl MOKPOW OYHCTKHU
ra30BbIX BBIOPOCOB)

16 | Meronbl TepMUYECKON OYMCTKH T'a30BbIX BHIOPOCOB

17 | Meronbl TEpMOKATAIMTUYECKON OUMCTKU Ta30BBIX BHIOPOCOB

18 | MeTozbl OYMCTKH OTXOSIINX ra30B OT OKCUIOB a30Ta

19 | MeTo1bl OYMCTKH OTXOAIINX Ta30B OT OKCHUJIOB CEPBI

20 | MeToapl OYMCTKH OTXOMSIINUX Ta30B OT OKCHJIOB yTiiepo/ia

21 | MeTonbl OYMCTKH OTXOJSIINX Ta30B OT CEPOBOAOPO/IA

22 | BomHoe X034CTBO IIPOMIPEINPUATHIA, 06OPOTHBIE CHCTEMBI BOJOCHAOKEHHS skp!

23 | Metoapl mpenBapuTebHON 00paOOTKH OCAIKOB CTOYHBIX BOJ]

24 | OcHOBHBIE HaIpaBIeHUs IepepaboTKU HeTEIIaMOB

25 | OCHOBHBIE METO/IBI 3ALIUTHI OT IIIyMa

pedepar opopmiieH
COOTBETCTBYIOLIIM
o0pasowm, B pedepare
MPEICTaBICHO
JOCTaTOYHO
oOmupHoe
paccMoTpeHue
BBHIOPAHHOW TEMBHI,
U3JI0KECHUE
Marepuaia
MOCJIeIOBATENBHOE U
HE COJICPIKUT IpyObIX
OLIMOOK, CTYJIEHT
crocobeH
CaMOCTOSITETTLHO
U3JI0KHUTh MaTepHall
pedepara Ha
JOCTaTOYHO BBHICOKOM
YpOBHE.
Komnereniuu e
OCBOEHBI €CIIU
BEIIIICTICPCUNCIICHHBIE
TpeOoBaHUS HE
BBITIOJTHSFOTCH.
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8. IlpuMepsl 32124 1JI NPAKTUYECKUAX 3aAHATHI

3agaua 1. PaccunTarh pasMephl MBUIEOCANOYHON KaMephl 1 ouncTku 4500 M
BO3/yXa, 3arpsA3HEHHOrO MbUIBIO, IUIOTHOCTH d4acThl kotopou 700
kr/M>, a cpenauii quametp 2107 M. TemmepaTypa yaansgeMoro Bo3ayxa
20 °C.

Pemenne. [To HoMorpamme (cM. puc. 1) HaX0UM CKOPOCTh BUTAHUS YACTHI] MbLIH:
v,= 0,8 m/c.

Puc. 1. Homorpamma st onpezeneHusi CKOpOCTH BUTaHUS YacTHUIL IBUIU: P — INIOTHOCTh
YaCTHIL MBLTH, KI/M° ; t — Temnepatypa raza, °C

[IpuHSB CKOPOCTH ABMKEHHS BO3yXa B MbIJICOCa0uHON Kamepe vV, = 0,5 M/c,
ONpEEIIAEM TUIOIIA/Ib €€ MOMEPEYHOTO CEUEHHUS:

Q 4500

S=bh= 3007~ 360005

= 2,51?

3anaBas BBICOTY KaMephl 1 = 2,5 M, HaliieM €€ LUPUHY:

L _S_25_
~n 25 "
MI/IHI/IMaJ'IBHaH JJINHA KaMepBI
l_h-v_2,5-0,5_ 1563
~ v, o8 M

lv
[TpunsB [ = 1,6 M, mpoBepsieM BBHITIOTHEHUE YCIOBUA V < —
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0,5 < 1’62.;)’8, mwm 0,5 < 0,512

OTtBeT: Y C0BHE BBIIOJIHAETCS, CIEI0BATENIBHO, Pa3MEPhI IIbIIIE0CATOYHON KaMeEPbI
OIIpENEIIEHBI IIPABUIIBHO.

3agaua 2. Paccumrarh suelkoBblii GuiabTp s odnctkd 4600 M>/4 Bo3myxa,
YAAIAEMOTO CUCTEMOM BEHTWJISILIUU oT

NUTM(OBATBHBIX CTAHKOB, €CIW KOHIICHTpAITUs
IBUIM B OYMIAEMOM BO31yXe cocTaBisgeT 30 Mr/m>,

a ee TpeIeNbHO JIONyCTHMAas KOHIIEHTPalUs paBHa
6 Mr/m°.

Puc. 2. SgueiikoBblil MacisiHbll GuinbTp OsP
cucremsl «Pekkay:
1 — kopoOka; 2 — roppupoBaHHAsI CETKA

Pemenne. JlomycTumasi KOHLIEHTPALUS MBUIH B TPUTOYHOM BO3YyX€
Cop = 0,3 oy =0,3-6= 1,8me/m3
Tpebyemast 3 PeKTUBHOCTH OUUCTKHA BO3yXa OT MbUIH

100 ¢ (co —¢,p) 100« (30 — 1,8)
B Co B 30

n

= 94%

Bribupaem sueiikoBbiil ¢punsTp mMapku PP u omnpegensem HeoOxoaumoe
YUCIO (PUITBIPOB:

Q 4600

=f=_""__=298~3
"= T 1540

rae q = 1540 mM>/4 — nmpomyckHas cocoOHOCTh 0HOro GuiabTpa (cM. Tab. 1).
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Ta0muma 1
TexHnyeckue naHHbIe AYECHKOBBIX (GUIHTPOB

Mapka 3anoIHuTEeNb HauansHO€e/KOHEUHOE VnenpHas Macca,
bmibTpa conpotubiieHue, [1a MbIIEEMKOCTb, KT
r/™>
OsP I'odpupoBanubIe 40/300 1500 7,9
METAJIJINYECKHE CETKU

Ipumeuanue. JIns Bcex GunbTpoB: pazmepsl 514X 514X55mm; mnomaas pabovero ceueHust
0,22 ™m?; mpomyckHas crocoOHocTh 1540 M>/4 mpu ynensHOH Bo3mymHOH Harpyske 7000
M>/(M%eu); a3 dexTHBHOCT OuncTKH 110 80%.

CymMmapnas miomaas GuibTPYOmeld MTOBEPXHOCTH
S=aeben=0,514¢0,514¢3 = 0,793

rae a,b =0,514 « 0,514 M — pa3mepsl MONEPEUHOTO CEYEHUsT OHOTO PUIIbTpa (CM,
Tabm. 1).
CyMmmapHasi IbUIEEMKOCTh (PUIBTPOB

II=peS =1500e0,793 = 1189,5¢

rae p — 1500r/m? — yaenpHas NbUIeeMKOCTE 01H0ro (uiabsrpa Mapku OaP (cm. Tab.

1).
[IpoIOIKUTENPHOCTh  JKCIUTyaTaluu  (QuibTpoB  0€3  pereHepanuu
¢uIbTpyOIIETro MaTepraa

1000 « /7 1000+ 1189,5

— — 9,2
(Co— ) *Q (30— 1,8) « 4600 !

T:

OrBer: C y4yeroM YyCTAaHOBJICHHOW HA MPEANPUATHH POJOKUTEIBHOCTH
paboueil CMEHbI MOKHO MPUHSTH T = § 4.

3agaua 3. V3 TeXHOJOTMYECKMX YCIOBMI H3BECTHO, uTO P, = 0,89 kr/M>, u, =
22.2¢10° Hec/M?, Q. = 1,2 M¥/c, p, = 1950kr/M, d,,,= 20 mxm, lqo, =
0,5, Cox = 10 /™, n = 0,87. BwiOpamu numknon I1[H-24, 6Ge3
JOTIOJTHUTEIBHOTO YCTPOMCTBA M C BBIXOJAOM B THUJIPABIMYECKYIO CETh.
Paccuutath akTHueckyro 3¢pHEeKTHBHOCTh OYUCTKU Ta30B.
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Pemenne. [1o Tabnuiie 2 onpenensieM Vy . = 4,5 M/C U TUCTIEPCUIO pacipeeIeHUs
3HAYEeHUH (PPaKUMOHHON OSPHEKTUBHOCTH TbLIEYJIOBUTENS lq0,=

0,352.

Puc. 2.1. Cxema paboThI IUKJIOHA.
1 — BXOaHOM NaTpyOOK,
2 — BBIXJIOITHAA TpyOa,
3 — MUIMHAPUYECKas YacTh,
4 — KOHMYECKas 4acTh, 5 — MBUICCOOPHUK

Tabnuua 2
OnTuManbHasi CKOPOCTh ra3a B anmapare u AUCHEePCUs pacipeneneHus
3Ha4YE€HUN (PpaKIIMOHHOMN 3(P(HEKTUBHOCTH MbLICYJTOBUTENSL

Tun rukiona | [{H-24 | IIH-15Y | IIH-15 | I{H-11 | IK-I{H-33 | CK-I[H-34 | CK-I[H-34M
Vopm» M/C 4,5 3,5 3,5 | 3,5 2,0 1,7 20,0
lqo, 0.352 | 0.283 | 0352 | 0.308 | 0.364 0.308 0.340
dso” MM 3.65 6.0 45 | 85 2.31 1.95 1.13

Ipumeuanue: 3nauenns di, (IMameTp YacTHI, yJTaBIHBAaeMbIX B ammapate Ha 50%)
COOTBETCTBYIOT CJICYIOIIUM YCIOBHSAM PaOOTHI IIMKJIOHOB: CPEHSS CKOPOCTH T'a3a B IUKIIOHE Vi
= 3,5 M/c; nuametp nukioHa Dy = 0,6 M; IIOTHOCTH YacTull Pqr = 1930 KI/M’; IMHaMuuecKas
BA3KOCTb Ta3a [y = 22,2010 (Hec)/Mm2.

HeobOxoaumas mioniaib cedyeHus HMKIOHA OyIeT paBHa

F=-2="2=027w

Vonm o 4,5

Torma nnaMeTp UUKIOHA

D=JF =J“7=Q%M
0,785 0,785

OxpyrJisieM ero 10 BEIMYMHBI U3 CTaHAapTHOTO psiaa (tadm. 3) D = 0,6 m
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Taomumna 3.
CraHnapTHBINA psij fUaMeTpa IUKIOHOB

Tun nukioHna CrangapTHbIN psJl AMaMEeTpa UKJIOHOB, M

IIH, CK, CJIK 0,2;0,3;0,4;0,5; 0,6;0,7,0,8;,0,9; 1,0; 1,2; 1,4, 1,6; 1,8; 2,0
BIHHUMOT 0,1;0,15;0,2; 0,25; 0,3; 0,370; 0,455; 0,525; 0,585; 0,645; 0,695
CHUoT 0,703; 1,015; 1,242; 1,428; 1,593; 1,698; 1,943

VII - 38 0,2;0,3;0,2;0,3; 0,4; 0,5; 0,6; 0,7, 0,8; 0,9; 1,0; 1,2; 1,4, 1,6; 1,8; 2,0
IM'uapoapesnpoma 0,25;0,3; 0,375; 0,45; 0,55; 0,6; 0,675; 0,730; 0,8; 0,87; 0,95; 1,05;
tuma 1] 1,15;1,225;1,32;1,4;1,5;1,6

HKTHU tuna I 0.4;0,45;0,5; 0,55; 0,6; 0,65; 0,7; 0,75; 0,8

I{CﬁCTBHTCJ’IBH&H CKOpPOCTDb I'a3a B IUKJIOHC

Q. 1,2

V= — = = 4,25 m/c
0,785¢D2  0,78540,62
OTKJIOHEHHE OT ONITUMAJILHOMN

14,25 —4,5]

o 0fy — 0
45 100% = 5,6%

OTtkiionenue menbuie 15% 3HaunuT BEIOOP MPABUIIBHBIN.
Paccuntaem ko3¢ ULIMEHT rUAPaBINIYECKOrO CONPOTUBICHUS

c(n)

ys00 T K3 =1,2¢095¢75+0 =855

Euzkl.KZ.

rae E;g%)o — K03 HUIIUEHT TUIPABINYECKOTO COMTPOTUBIICHHS OJUHOYHOTO IIUKJIOHA
nuamerpom 500 MM, BeIOUpaeM mo Tabnuie 4. MHIEKC «C» 03HAYaeT, 4TO IUKJIOH
paboTaeT B TUAPABIMYECKON CETH, a HHJIEKC «I» — 0€3 CeTH, T.e. paboTaeT mpsiMo
Ha BBIXJION B atMoc(epy; k; — MOMPaBOYHBIN KOAGOUIIMEHT Ha TUAMETP IUKIIOHA,
onpeaeNsieMsblil 1o Tadbauue 5; K, — NONMPaBOYHBIA KOADPHUIIMEHT HA 3aIIbUIEHHOCTh

rasa,

ompenensieMpli Mo Tadnuie 6, k3 — KOAQPUIMEHT, YYUTHIBAIOUTUN

JOTIOJIHUTENBHBIE TOTEPU JABIICHUSI, CBSI3aHHBIE C KOMIIOHOBKOM ITMKIIOHOB B
rpymiy. s OMMHOYHBIX IUKIOHOB K3 = 0.

Tabnuma 4.
Tun d/D | be3 nononauTenbHBIX | C KOJBIEBEIM C Beixoguoii | C oTBOAOM
[IUKIIOHA YCTPOWCTB b dy3zopom YIIUTKON 90°R/d =1,5
Sy Sy $y & & V= |1d>
0-12 | 0-12
Su Su
IMH-11 0,59 | 245 250 207 215 235 245 250
IIH-15 - 155 163 132 140 150 155 160
IMH-15Y | - 165 170 140 148 158 165 170
11H-24 - 75 80 64 70 73 75 80
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CIK- 0,33 | 520 600 - - 500 - 560
11H-33
CK-LIH- | 0,34 | 1050 1150 - - - - -
34
CK-LIH- |- |- 2000 - - - - -
34M
3HaueHus KO3QPHUIMEHTOB COMPOTUBICHHUS OJUHOYHOTO IUKIIOHA
Tabnuna 5.
[TonpaBouHkIil K03()PUIMEHT, YIUTHIBAIOIIUI TUaMETpP LUKIOHA (K1)
Travetp (Mm) 200 300 450 500 600
Twrl IMKII0Ha
IMH-11 0,95 0,96 0,99 1,0 1,1
[H-15, IH-15Y, 11H-24 090 | 0098 1,0 1,0 12
CIK-11H-33, CK-11H-34, CK-1TH-34M 1,0 1,0 1,0 1,0 1,0
Tabnuna 6.
[TonpaBouHbIil KO3PGUUKUEHT HA 3albUICHHOCTH Ia3a (K;)
Cax, /M 0 10 20 40 80 120 150
Tvn npxiona
IMH-11 1 0.96 0.94 0.92 0.90 0.87 -
I1H-15 1 0.93 0.92 0.91 0.99 0.87 0.86
I[[H-15V 1 0.93 0.92 0.91 0.89 0.88 0.87
I1H-24 1 0.95 0.93 0.92 0.90 0.87 0.88
CAK-I1H-33 1 0.81 0.785 0.78 0.77 0.76 0.745
CK-11H-34 1 098 | 0947 | 0.93 0915 | 091 0.90
CK-1IH-34M 1 0.99 0.97 0.95 - - -

PaccuntaeM k03(QGUUMEHT TUAPABIMYECKOTO COMNPOTHUBICHUS W MOTEPH
JTABJICHUS

p.ov? 0,86¢4,252

AP:EL;.

=855 = 664,0711a

B3ss B Tabmuwe 2 napameTp di,, onpeesseM IMaMeTp YacTHIL YIaBIMBAEMbIX
B annapate Ha 50% 1npu pabouux yclIoBUsAX

dso = dgo °

0,6 1930 2221076 3,5
06 1950 22,2106 4725

3,65 3,3
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Torna napametp X paBeH

d
yotla) 6l g
Jlgz oy +lg? o, J/9,3522+0,52

[To Tabnure 7 onpenenstot 3Hauenue O(x) = 0,8997.

Tabmumna 7.
3HaueHre HopMaTbHOU PyHKIMHU pactpenenieHus D(x)

X D(x) X D(x) X D(x) X D(x)
-2,70 0,0035 -1,06 0,1446 0,00 0,5000 1,08 0,8599
-2,60 0,0047 -1,04 0,1492 0,02 0,5080 1,10 0,8643
-2,50 0,0062 -1,02 0,1539 0,04 0,5160 1,12 0,8686
-2,40 0,0082 -1,00 0,1587 0,06 0,5239 1,14 0,8729
-2,30 0,0107 -0,98 0,1635 0,08 0,5319 1,16 0,8770
-2,20 0,0139 -0,96 0,1685 0,10 0,5398 1,18 0,8810
-2,10 0,0179 -0,94 0,1736 0,12 0,5478 1,20 0,8849
-2,00 0,0228 -0,92 0,1788 0,14 0,5557 1,22 0,8888
-1,98 0,0239 -0,90 0,1841 0,16 0,5636 1,24 0,8925
-1,96 0,0250 -0,88 0,1894 0,18 0,5714 1,26 0,8962
-1,94 0,0262 -0,86 0,1949 0,20 0,5793 1,28 0,8997
-1,92 0,0274 -0,84 0,2005 0,22 0,5871 1,30 0,9032
-1,90 0,0288 -0,82 0,2061 0,24 0,5948 1,32 0,9066
-1,88 0,0301 -0,80 0,2119 0,26 0,6026 1,34 0,9099
-1,86 0,0314 -0,78 0,2177 0,28 0,6103 1,36 0,9131
-1,84 0,0329 -0,76 0,2236 0,30 0,6179 1,38 0,9162
-1,82 0,0344 -0,74 0,2297 0,32 0,6255 1,40 0,9192
-1,80 0,0359 -0,72 0,2358 0,34 0,6331 1,42 0,9222
-1,78 0,0375 -0,70 0,2420 0,36 0,6406 1,44 0,9251
-1,76 0,0392 -0,68 0,2483 0,38 0,6480 1,46 0,9279
-1,74 0,0409 -0,66 0,2546 0,40 0,6554 1,48 0,9306
-1,72 0,0427 -0,64 0,2611 0,42 0,6628 1,50 0,93332
-1,70 0,0446 -0,62 0,2676 0,44 0,6700 1,52 0,9357
-1,68 0,0465 -0,60 0,2743 0,46 0,6772 1,54 0,9382
-1,66 0,0485 -0,58 0,2810 0,48 0,6844 1,56 0,9406
-1,64 0,0505 -0,56 0,2877 0,50 0,6915 1,58 0,9429
- 1,62 0,0526 -0,54 0,2946 0,52 0,6985 1,60 0,9462
-1,60 0,0548 -0,52 0,3015 0,54 0,7054 1,62 0,9474
- 1,58 0,0571 -0,50 0,3085 0,56 0,7123 1,64 0,9495
-1,56 0,0594 -0,48 0,3156 0,58 0,7190 1,66 0,9515
- 1,54 0,0618 -0,46 0.32282 0,60 0,7258 1,68 0,9535
-1,52 0,0643 -0,44 0,3300 0,62 0,7324 1,70 0,9554
- 1,50 0,0668 -0,42 0,3372 0,64 0,7389 1,72 0,9573
-1,48 0,0694 -0,40 0,3446 0,66 0,7454 1,74 0,9591
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- 1,46 0,0721 -0,38 0,3520 0,68 0,7517 1,76 0,9608
-1,44 0,0749 -0,36 0,3594 0,70 0,7580 1,78 0,9625
- 1,42 0,0778 -0,34 0,3669 0,72 0,7642 1,80 0,9641
-1,40 0,0808 -0,32 0,3745 0,74 0,7703 1,82 0,9656
- 1,38 0,0838 -0.30 0,3821 0,76 0,7764 1,84 0,9671
-1,36 0,0869 -0,28 0,3897 0,78 0,7823 1,86 0,9686
- 1,34 0,0901 -0,26 0,3974 0,80 0,7881 1,88 0,9690
-1,32 0,0934 -0,24 0,4052 0,82 0,7939 1,90 0,9713
- 1,30 0,0968 -0,22 0,4129 0,84 0,7995 1,92 0,9726
-1,28 0,1003 -0,20 0,4207 0,86 0,8051 1,94 0,9738
- 1,26 0,1038 -0,18 0,4286 0,88 0,8106 1,96 0,9750
-1,24 0,1075 -0,16 0,4364 0,90 0,8159 1,98 0,9761
- 1,22 0,1112 -0,14 0,4443 0,92 0,8212 2,00 0,9772
-1,20 0,1151 -0,12 0,4522 0,94 0,8264 2,10 0,9821
- 1,18 0,1190 -0,10 0,4602 0.96 0,8315 2,20 0,9861
-1,16 0,1230 -0,08 0,4681 0,98 0,8365 2,30 0,9893
- 1,14 0,1271 -0,06 0,4761 1,00 0,8413 2,40 0,9918
-1,12 0,1314 -0,04 0,4840 1,02 0,8461 2,50 0,9938
- 1,10 0,1357 -0,02 0,4920 1,04 0,8508 2,60 0,9953
-1,08 0,1401 0,00 0,5000 1,06 0,8554 2,70 0,9965

OTtcrona cTreneHb OYUCTKHU

n=05¢(1+®(x))=05¢(1+0,8997) =095

CrerneHb OYHUCTKH BBIIIE Tpe6yeM0171, 3HAYUT NUKJIOH IIOAXOOUT AJISA OUYUCTKH.

38



	Программа составлена в соответствии с требованиями ФГОС ВО с учетом рекомендаций ПрООП ВО по направлению подготовки 13.03.01 «Теплоэнергетика и теплотехника» и профилю «Промышленная теплоэнергетика»
	Структура и содержание дисциплины «Технологическая безопасность энергетических установок»
	по направлению подготовки 13.03.01 «Теплоэнергетика и теплотехника»

