MUHVCTEPCTBO OBPA30OBAHUA U HAYKH
JIOHELIKOIM HAPOJTHOM PECITYBJIVKU
Ir'OCY JAPCTBEHHOE OBPA30OBATEJILHOE YUPEX/IEHVE
BBICILIEI'O [TPO®ECCUOHAJILHOI'O OBPA3OBAHUSA
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PABOYAS NIPOI'PAMMA JTUCHUILJIMHBI
B1.B.01 Ormenka Bo3ielicTBUS 0OBHEKTOB F'€HEPALIMHU TEILJIOBOM U 3JIEKTPUUYECKOU

JHEPruy Ha OKPY>KaroIIylo CpeaY

(K02 ¥ HAMMEHOBAHHE JMCLUMILIMHBI COTNIACHO Y4eGHOMY ILIaHY)

Hamnpasnenue noAroToBKH: 13.04.01 TennosHepreTrka ¥ TEIUIOTEXHHUKA
(KOJL ¥ HAUMEHOBAHHE MOArOTOBKH / CNIELHATBHOCTH)
HanpasnenHocTh (poduis): Temnosnepretuka, TemnnoBele 3TEKTPHYECKHE
CTaHIIUU
(HaHMEHOBAHHE HANPABJIEHHOCTH (TIPodHNA) / CrieUHANH3ALHH)
IIporpamma: Marucrtparypa
(6akanaBpuar, MarucTpaTypa, CeLHaInTeT)
®opma o0ydyeHus: OuHasi, 3a04Has
(oyHasi, 3a04Has, OYHO-3204HaA)
dopMa 00ydeHus: Ounas 3ao4Has
Cemectp(b1) 3 4
O611as TpyT0EMKOCTB B 3.€./4acax 4/144 4/144
KonraktHas paboTa (4ac.), B TOM 4HCIIE: 55 12
Jlexuuu (4ac.) 17 2
JIaGopatopHsie paboThI (4ac.) - -
[MpakTHyeckue (CeMUHApCKHUE) 3aHATHS 34 4
(gac.)
CamocTosiTenpHas paboTa (4ac.), B TOM YHCIIE: 17 78
KypcoBoii mpoekt (pabota) (cemecTp/4ac.) - -
KoHTpois (3K3aMeH, Jac./3a4€T) 3K3aMeH, 72 9K3aMeH, 54

Tonenk, 2023 r.




PaGouas nmporpamma maucuuruinabl «OLieHKa BO3AEWCTBUS OOBEKTOB IeHEpaLMU
TEIUIOBOM M OJJIGKTPHYECKOW OSHEpPrHM Ha OKPYXKAIOIIyl0 Cpedy» COCTaBleHa B
COOTBETCTBUM C Y4YeOHBIMH IUIaHAMH 110 HanpaBieHuio noarotoBkd 13.04.01
TernosHepretuka u TermorexHuka (HanpaBnennocts (mpoduis) — TemnosnepreTuxa,
TerutoBsle aekTpudeckue cTaHuuy) st 2023 roga npuéma 1o 04HoOM, 3a09HOM popMam
obyueHwus.

CocraBurens:
Houent kadenps! "IIpomsinuieHHas P
TEIUIOdHEepreTHKa", K.T.H., JOLEHT 77 fzﬁ M.H. CanMam
(noanuce)
Crapmmii mpenogasareins kageapbl W
"IIpoMbINLIEHHAs TEIUIOHEPreTHKa" I.J1. Be36oponioB
(HOW

PaGouas mporpaMMa paccMOTpeHa M NpPHHSTA Ha 3aceJaHHH Kabeapbl
«TTpOMBIIIIEHHAS TEITO9HEPTeTHKAY.
ITpoToxon ot « /3 » 03 203romaNe 7

3aBenyronmii kadenpoi /// C.M. Cadpsnng
(moanucs) (®.1.0.)

Pabouas nporpamMmma ogo0pena y4e6Ho-meToandeckoii komuccueit 'OY BITO
"ITOHHTY" no HanpaBieHHIO nonro*romcn 13.04.01 TennosHepreTUka 1 TEIIOTEXHUKA.

I[TpoTokon oT « /5 » 2023 roma Ne 7
IIpencenarens /% C.M. CadpsHl
(noxfiuce) (®.1.0.)

Pabouas nporpamma npoasiena aus 20 roja npuémMa Ha 3aceNandd Kadeapsl
«IIpoMBILIUIEHHAs TEIIIOIHEPTeTHKAY.
IIpoTokon oT « » 20 roma Ne

3aBemyromuii kapenpoi

(moamnuce) (®.1.0))



1 OBBEKT, HEJIb U 3AJIAYHU OCBOEHUSA JUCHUIITINHBI

JlucruruimHaa  paccMaTpHWBAaeT CYMIECTBYIONIME COBPEMEHHBIE TEXHOJIOTHH,
MPUMEHSEMBIC B TOIUIMBHO-3HEPTETHYECKOM KOMILIEKCE, JIJI OIEHKH BO3JCHCTBHS Ha
OKPY’KaIOIIYIO Cpeny.

Ilenpto TpemogaBaHUs — TUCHUILIAHBI  SIBJSICTCS.  W3YYCHUE  TPOIECCOB
o0pa30BaHUs BPEOHBIX BEIICCTB, CTOYHBIX BOJ, (U3HUECKUX BO3JICHUCTBHA U
TEXHOJIOTUH WX CHIDKCHHS Ha SHEPTETHUECKUX 00BEKTaX.

3amauyn  JUCHUIUIMHBI: TOJYYCHUE MPAKTHUYECKHX 3HAHWUW IO BO3JCHCTBUIO
DHEPreTUICCKUX OOBEKTOB HA OKPYXKAIOIIYIO CPEAY M TIO TEXHOJIOTHSM, TTO3BOJISFOIINM
CHU3WUTH 3TO BO3JCHCTBHE; YMCHHE BBHITIOJHATH PACUEThI IO OMPEICICHUIO BPEIHBIX
BBIOPOCOB, CTOYHBIX BOJ M (Quandeckux Bo3aehcTBuii TOC; yMeHHE MPOBOJIUTH
pacdeTsl 1o BEIOOPY MapaMeTpoB MPUPOAOOXPAHHBIX YCTAHOBOK M TI0 ONPEACIICHUIO UX
3 PEKTUBHOCTH.

B pe3ynbTate 0CBOCHUS TUCIUTUIMHBI CTYICHT JIOJDKCH:

3HATh. OCHOBHBIC HWCTOYHHMKH HAyYHO-TEXHHUYECKOW WHQPOpMAIMK  TI0
IPHUPOJTOOXPAHHBIM TEXHOJIOTHSIM M IO OOOpPY/JOBAHHMIO B JHEPICTHYECCKOW OTpPACIIH;
HOPMAaTHBHBIC METOJHMKH pacueTa BBIOPOCOB BPEIHBIX BEIISCTB M MX PACCCHBAHUS B
aTMoc(epe; TEXHOJOTMH OYWCTKH JBIMOBBIX Ta30B, CTOYHBIX BOJ M CHIDKCHHUS
(U3NIECKOT0 BO3ICHCTBUS IHEPTETUUECKOTO 000y TOBAHUS;

YMeTh. CaMOCTOSITEIbHO pa30UpaTbcs B HOPMATUBHBIX METOIMKAX pacuera |
NPUMEHSATh WX JUIA PENICHWS TOCTaBJICHHOW 3a/Jayd; HCIOJb30BaTh IMPOTPaMMBI
pacueToB BBHIOPOCOB BPEIHBIX BEIIECTB M WX pacCeWBaHUS B aTMocdepe, mporpaMMbl
pacueta pacmpoCTpaHEHHUs IIyMa; OCYIIECTBIATh IOUCK, aHAJIM3HPOBATh HAYYHO-
TEXHUYCCKYIO MH(OpPMAILMIO U BRIOMPATh HEOOXOAMMOE 000pyAOBaHUE JIJIsI CHIDKCHUS
BO3/ICHCTBHS SHEPTrETHUECKUX OOBEKTOB Ha OKPYKAIOIIYIO CPELLy;

BJAaJeTh. HaBbIKAMH pa3paOOTKA TMPOCKTHBIX PpEIICHHH, CBS3aHHBIX C
MEPONPUATUSAMHU TI0 TPEAOTBPAIICHUIO IKOJOTHYSCKUX HAPYIICHHH W IOBBIIICHUIO
IKOJIOTUIECKON 0€30TTaCHOCTH.

[lepeuncnennbie pe3yabTaThl 00YUEHUS SIBISIOTCS OCHOBOM ISt (JOPMUPOBAHUS
CHENYIOLINX KOMITETEHIIHUM:

- YK-1 - CnocoGeH oCymecTBIsATh KPUTHISCKUN aHAIIU3 MPOOJIEMHBIX CUTYaAIlUN
Ha OCHOBE CHCTEMHOTO IOIX0/1a, BIpA0aThIBaTh CTPATETUIO ICUCTBHIA

Jns nanpaBneHHocT (ipoduist) « TernosHepreTuka:

- [IK-1 - CrtocoOHOCTBIO UCIIOJIB30BaTh 3HAHUS (PyHTAMEHTAIbHBIX Pa3AeiIoOB IS
MOHMMAHMSI U OMNHUCAaHMs MPOIECCOB B MallMHAX M ammaparax TEeIIOTEeXHUYECKOTo
o0OpyZOBaHMs, CHCTEMax TeHEepaluu, TPaHCIOpTa W TOTPeOJIeHHs Temia u
TEXHOJIOTUYECKUX SHEPTOHOCUTEIIEH.

- [IK-2 - ['0TOBHOCTBIO Y4aCTBOBaTh B MEPOTPUATHSIX [0 OCBOCHHIO, pa3paboTKe,
MOJIEPHU3AIMU W OKCIUTyaTallud TEIJIOPHEPTeTUUYECKOTO M TEIUIOTEXHUYECKOTO
000Opy/1I0BaHMSs, MPOBOJUTH TEXHUYECKOE OOOCHOBAHHME MPUHUMAEMBIX PEIICHUU C
Y4E€TOM KOJIOTHYECKUX TPEOOBaHUM.



Jlns nanpaBneHHOCTH (TTpoduiisi) « TernoBblie 2IEKTPUUECKUE CTAHITII:

- TIK-1 - CnocobGeH K MOpOeKTHO-KOHCTPYKTOPCKOM MesSTeNbHOCTH B cdepe
TEIJIOPHEPTEeTUKHU U TETJIOTEXHUKH.

- TIK-2 - CnocobGeH K TpOou3BOJCTBEHHO-TEXHOJOTHUECKON JeATebHOCTH B
chepe TEeITIOIHEPTETUKHU U TETJIOTEXHUKH.

2 MECTO JUCHUILINHBI B OCHOBHOM OBPA3ZOBATEJBHOM
MPOT'PAMME

JIMCIIUTUTMHA OTHOCHUTCS K 9acTH, pOpMUPYEeMOl ydaCTHUKaMU 00pa30BaTeIbHBIX
otHomeHu bioka 1 gucrurun (Moaysnei) yueOHOro miaHa.

basupyercs Ha 3HaAHUAX, YMEHHUAX W HaBBIKaX, KOTOPbIC CTYJACHT MPHOOPEIN MpU
OCBOCHHH TMPEANICCTBYIOIINUX JUCITUTLIHH:

- «CoBpeMeHHBIC TEXHOJIOTHH B TOITUBHO-YHEPTETUICCKOM KOMILICKCEY;

- «TeraoBbIC U aTOMHBIC IJICKTPUYECCKUE CTAHIIMU M yCTaHOBKM» («IlapoBbie u
ra3oBble TYpOOyCTaHOBKIY).

- «[IpoekTupoBaHue, MOHTaX, OKCIUIyaTalldsl  TEIJIO3HEPTETHYECKOTO
000pyTIOBaHUS («IIpoexkTupoBanwue, AKCILTYyaTaIHsI TETJIOIHEPT e THYECKOTO
000pyIOBaHUS ).

3HaHWs, YMEHUS W HaBBIKH, NPHOOPETEHHbIE TIPH OCBOCHHU JaHHOUN
TUCIMILINHBI, Peau3y0TCs CTYJCHTOM TPHU MPOXOKACHUH FOCYAapCTBEHHOW HTOTOBOM
aTTecTaIiy.

3 CTPYKTYPA U COAEP KAHUE IUCIHUIIJIMHBI

3.1 PacnpepnesieHne y4eOHBIX 4YacoB IO TeMaM JUCUMIUVIMHBI W BHJIaM
3aHATHHI

HaumenoBanue tem KonmuecTBo yacos
(coaepxkaTeabHBIX MOJIYJIEH) (ounas / 3a04nast popma)
B Tom uncne
Bcero ITpakr.

Jlextuu | JlaGop. CP

(CemuH.)

Tema 1. CxxuraHue HCKOIMAEMbIX
TOIUIMB W BpeaHbIE BBIOpOocHl B | 4/7 1/1 -/ - 210 1/6
OKPYKAKUIYIO Cpeny

Tema 2. Meroasl  pacuera

4/8 1/1 -/- 211 1/6
paccerBaHus BPEJIHBIX BEHIOPOCOB
Tema 3. Metonsl omnpeneneHus
bu3nIecKoro BO3NCHCTBAA |, /5 1/0 _/- 271 1/6
BpPEIHBIX BBIOPOCOB Ha
OKPYKaKUIYIO Cpeny
Tema 4. MeToasl 3KOHOMHYECKOU 47 1/0 _/- 271 1/6

OLCHKH  BO3JCUCTBUSA  BPEIHBIX




HaumenoBanue tem
(comepxkaTeabHBIX MOJTYJICH)

KonnuecTBo yacos
(ounas / 3aouHast hopma)

Bcero

B ToMm uncne

Jlexninn

Jla6op.

ITpaxkr.
(CemuH.)

CP

BBIOPOCOB Ha OKPYKAIOUIYIO CPESy

Tema 5. OcHOBHBIE
XapaKTEPUCTUKHU (bakTOopoB
bu3MYECKOro Bo3eHCTBUS

417

1/0

2/1

1/6

Tema 6. HopmupoBanue ¢axTtopos
(U3MYECKOro BO31EUCTBUS

4/4

1/0

2/0

1/4

Tema 7. XapakTepUCTUKU
puznyeckoro BO3JICMCTBHUS
HHEPreTUYECKOr0 000PYy10BaHMSI

4/4

1/0

2/0

1/4

Tema 8. Pacuer ypoBHS myma oT
HYHEPreTUYECKUX 00BHEKTOB

414

1/0

2/0

1/4

Tema 9. IlocTraHoBKa
OIITUMM3AIINHU
AHEPTroCHAOKECHUS
PETHOHOB

3aJa4u
CUCTEMBI
TOPOJOB W

414

1/0

2/0

1/4

Tema 10. CoBepilieHCTBOBAaHUE
PEXKUMOB pabOTBI U CTPYKTYPHI
TOIl Ha nOpuUpoJHOM Ta3ze W
KUJKOM TOIUIMBE

414

1/0

2/0

1/4

Tema 11. Pa3Butne CcHUCTEMBI
SHEpProcHaOXXeHHWs  Tropoja  Ha
OCHOBE CpaBHCHMS  Pa3TMYHBIX
TOILUTUBHBIX IIUKJIOB

414

1/0

2/0

1/4

Tema 12. CoBepuieHCTBOBaHUE
SHEPrOTEXHOJIOTUYECKUX  CUCTEM
METaJUTypPrUYECKUX KOMOMHATOB

414

1/0

2/0

1/4

Tema 13. DKOJIOTUYHEBIE
XJIaJJar€eHThl HOBOIO IMOKOJIEHHS
JUIA TEIJIOBBIX HACOCOB

414

1/0

2/0

1/4

Tema 14. DxoJIOrHYECKHE ACIIEKTHI
NPUMEHEHHS TEIUIOBBIX HACOCOB B
MPOMBIIICHHBIX
TEII0OHEPTETUYECKUX CUCTEMAaxX

414

1/0

2/0

1/4

Tema 15. Konctpykuun
AHEPrOyCTaHOBOK
BO300HOBIIIEMBIX HMCTOYHUKOB
SHEPrUu u 0COOEHHOCTH
AKOJIOTMYECKOTO BO3JICHCTBUS

414

1/0

2/0

1/4

Tema 16. OneHka XU3HEHHOTO

4]/4

1/0

2/0

1/4




HaumenoBanue tem KonudecTBo yacos
(comepxkaTeabHBIX MOJTYJICH) (ounas / 3aouHast hopma)
B Ttom 4yncne

Beero Jlexuuu | JlaGop. (CHep;E;.) CP
LUK BO300HOBIISIEMBIX
HMCTOYHHUKOB YHEPTUHU
Tema 17. Teopernueckue OCHOBBI 4/4 1/0 .- 270 1/4
OYUCTKH CTOYHBIX BOJI
KonraktHas paborta 476 .- .- .- .-
(moroHUTEIBHAS )
KypcoBas pabota (mpoexr) -/ - -/ - -/ - -/ - -/ -
WToro mo BugaM 3aHATHI 72190 | 17/2 0/0 34/4 | 17/78
KonTpoinb 72154

UTOro 144 /144

(I)OpMI/IPOBaHI/Ie KOMHeTeHIII/Iﬁ B pe3yjabTatre 0OCBOCHUA TEM JUCHUILJINHBI

Komrerenrnu TeMbl TUCITUTIIINHBI, HalleJICHHBIE HA BEIPAOOTKY KOMITCTCHITUN
VK-1 Tempr 1 — 17
[1IK-1 Tembr 2 — 8
[1K-2 Tempr 9 — 17
3.2 Jlekuum

Tema 1. CKUI'AHUE MHCKOITAEMBIX TOIIJVIMB U BPEJIHBIE
BbBIBPOCBHI B OKPYXKAIOIYIO CPEAY

Conepxanue Temsl 1:

Cxuranme HCKOMaeMbIX TOIUNIMB. Bpemubie BeIOpochl B atmocdepy. Orenka
BO3JICHCTBHS Ha OKpYKaroIIyto cpeny. Lltpads! u marexxu 3a BpeaHbie BEIOPOCHI.

JIutepatypa k Teme 1: [1]

Tema 2. METO/JAblI PACYETA PACCEUBAHUS BPEJIHbIX
BbIBPOCOB

ConepxaHue TeMbl 2:

Mertoasl pacyeTa pacceMBaHUs BPEAHBIX BBHIOPOCOB HA JIOKAIBHOM YpPOBHE.
Pacuet paccenBanusi BpeTHBIX BBIOPOCOB HA PETHOHATIHLHOM YPOBHE.

JIutepatypa k Teme 2: [1]

Tema 3. METO/Ibl ONNPEJAEJEHUS ®U3UYECKOI'O BO3JIEVICTBUS
BPE/IHBIX BBIBPOCOB HA OKPY/XKAIOUIYIO CPEAY

CopepxaHue TeMbI 3:

BozaeiicTBue 3arpsisHeHUsi aTMOc(epbl Ha OKpyxawliyi cpeny. [Ipumenenue
byHkuMi «103a-3¢pdexT» s onpenesieHuss (PU3NUECKOro BO3ACHCTBUS Ha 340pPOBbHE
HaceneHusi. Bo3nelicTBue BpeIHBIX BEIOPOCOB Ha 3/I0POBbE HACEIICHHUS.




JIutepatypa k Teme 3: [1]

Tema 4. METOJbI PKOHOMHWYECKOW OLIEHKHW BO3JIENCTBUSA
BPEJHBIX BBIBPOCOB HA OKPY/XKAIOIIYIO CPEQY

Conepxxanue Temsl 4:

Paznuunpie nogxompl K OKOHOMHUYECKOM OLIEHKE BO3JECHMCTBHUS  BPEIHBIX
BBIOPOCOB Ha OKpY>Karomlyto cpeay. OrneHka CTOUMOCTH CPEIHECTATUCTUYECKON KU3HU.
OueHka BO3JEUCTBUSI BPEAHBIX BHIOPOCOB HA 370POBhE HACENEHUSI IO METOJIMKE
cokpamieHus >ku3HU. OIlEHKa BO3JEUCTBUS BPEIHBIX BHIOPOCOB Ha TJIOOATBHOE
MOTEIUICHUE.

Jlutepatypa k Teme 4: [1]

Tema 5. OCHOBHBIE XAPAKTEPUCTHUKH GAKTOPOB
®U3NYECKOI'O BO3JENCTBUSA

ConepxaHue TeMbl S:

®daktopsl PuU3HMUECKOro BO3JAeUCTBUSA. OCHOBHBIC TOHSATHUS U XapaKTEPUCTHUKH
myma. OCHOBHbIC TOHSTHUS W XapakTepUCTHKU BuOpanuu. OCHOBHBIC TOHSTUA U
XapaKTEPUCTUKHU DJIEKTPOMATHUTHOTO U3JIy4YeHMs. AmMaparypa JJisi U3MEPEeHUs 1I1yMa,
BUOpAIMU U JIEKTPOMArHUTHOTO U3NydeHus. OnpeiesieHue IyMOBBIX XapaKTEPUCTUK
obopynoBanus. OnpeeneHre MorpenHOCT BUOPOAKYCTHIECKUX U3MEPEHU.

Jlutepatypa k Teme 5: [2]

Tema 6. HOPMHWPOBAHUE DOAKTOPOB OUZNYECKOI'O
BO3JENCTBUSA

Conepxxanue Temsl 6:

JletictBue 1myma Ha delioBeka. JleiicTBue BuOpamuu Ha dYenoBeka. [leficTBue
ANIEKTPOMArHUTHOTO H3Jy4YeHUsi Ha delloBeka. HopmupoBaHue Iiyma, BHOpaluu U
AIEKTPOMArHUTHOTO u3My4deHus. JlelcTByromme HOpPMBI IO IIyMy, BHOpaluu U
AIEKTPOMAarHuTHOMY u3iydeHuto. CpejcTBa MHIWBHUIYAIbHOU 3alIUTHl OT (aKTOPOB
(br3UIECKOro Bo3AeHCTBHS.

Jlutepatypa k Teme 6: [2]

Tema 7. XAPAKTEPUCTHKH ®U3NWYECKOI'O BO3JIEVCTBUA
SHEPIT'ETHYECKOI'O OBOPYJOBAHUSA

Conepxanue TeMbl 7:

[IIymoBoe Bo37eiCTBUE Kak OCHOBHOHM (pakTop (usnmueckoro Bozaeicteus TOC
Ha OKpYyXammiyr cpeny. [a30TypOuMHHBIE YCTaHOBKH. TSATOAYTHEBBIC MAIIHHBI.
Bognorpeitasie  koTibl.  Jpoccenupytomas — apmatypa. ['pagupHu.  OTKpbITOE
pacmpenenuTeNbHOe YCTPOcTBO. BrIOpochkl mapa m raza B atmocdepy. [lapoBbie
TypOunsl.  [lapoBele  KOTBL. ~ YriepasMmonbHOe  oOopynoBanue.  Hacochl.
KowmrmpeccopHbie ycTaHOBKH.

Jlutepatypa k Teme 7: [2]

Tema 8. PACYHET YPOBHA HMYMA OT DHEPITETHYECKHUX
OBBEKTOB

CopepxaHue TeMHbI 8:

Ocob6ennoctu pacuera PacueT ypoBHS 1IyMa Ha OTKpbITOM Bo3ayxe. [lokazarenu
HaIpPaBJIEHHOCTH OT YCThs JBIMOBBIX TPYO U BO31yX03a00POB JyThEBbIX BEHTUIATOPOB.
3aTyxaHue 3ByKa H3-3a 3BYKONOTJIONIEHUs aTMmocdepoil. 3aTyxaHue 3ByKa H3-3a
BIIUSIHUSA 3€MJIA. 3BYKoOTpaxkeHue. [lompaBka Ha METEOPOJIOTUYECKHE YCIOBHS.



3aryxaHue 3ByKa 3a CUeT JOIOJHUTENbHBIX 3(dexToB. Pacuer ypoBHeEH 1yma BHYTpU
noMmeneHun. [Iporukaronumii mym U3 noMeneHnii. Pacuer caHuTapHO-3allMTHOW 30HBI
no (¢akropam (PU3NYECKOTO BO3ACHCTBHUSA. YIPOIIEHHBIA METOJ pacuera CaHUTAPHO-
3aIUTHOM 30HBI. PazMepsl akyCTHUECKUX CaHUTApPHO-3ALIUTHBIX 30H. OOIIHME MOIX01bI
MpU pa3MENICHUHM HCTOYHHUKOB IlIyMa Ha TEPPUTOPUM TPEANPUSATHS C MUHUMAJIbLHOU
IJIOIIA/IBE0 CAHUTAPHO-3AIIUTHON 30HBI.

JIutepatypa k Teme 8: [2]

Tema 9. IMMOCTAHOBKA 3AJJAYN OINTUMU3SALUU CUCTEMbI
SHEPI'OCHABXEHUSA 'OPOJA0OB U PETUOHOB

Conepxxanue Temsl 9:

OHepreTMYecKue W DKOJOTMYECKHME  XapaKTEpPUCTHKH  DHEPreTUYECKUX
TEXHOJOTMA HA  Pa3IMYHbIX TOIIMBHBIX IHUKiIax. [IpobGrema  oOHOBIEHUS
SHEPreTUYECKOTO o0OpyJdOBaHUS M [OCTAaHOBKAa  3aJayd  ONTUMHU3ALMH
HHEProcHa0KEeHUs pEerruoHa.

Jlutepatypa k Teme 9: [1]

Tema 10. COBEPUWIEHCTBOBAHHUE PEXHNMOB PABOTbI U
CTPYKTYPbI TOIIl HA IPUPOJHOM T'A3E U ’KUJIKOM TOILJIUBE

Conepxanue temsl 10:

Kpatkas xapakrepuctuka razomazytHo TOLl. DHepreTudeckuil sKcrpecc-ayauT
TOLI. MaremaTnueckas MOJIeJIb  Ta30Ma3yTHOMN TOII. Mano3zaTpatHbie
sHeprocoeperatonue mpoekThl. CoBepieHcTBoBaHue TOL[ 3a cuer cTpouTenbcTBa
[II'Y. Dxonoruveckuii 3¢ dexT coBeprieHcTBOBaHus TILI.

Jlutepatypa k Teme 10: [1]

Tema 11. PASBUTUE CUCTEMBI DQHEPI'OCHABXEHUSA I'OPOJA HA
OCHOBE CPABHEHMUS PA3JIMUHBIX TOIIVIMBHBIX IUKJIOB

Conepxxanue temsl 11:

[IpoGnema pa3BUTHA OHEPrOCHAOXKEHHS TOpoJa Ha OCHOBE CpaBHEHHS
Pa3TUYHBIX TOIUIMBHBIX IMKJIOB. [asudukamuss HU3KOCOPTHOTO YIJIA, OTXOJOB U
ouomaccel. Bapumant TOC Ha Oypom yrie. IlepcnekTuBbl pa3BUTHS PETHOHA C
YBEIIMYEHUEM TEIUIOBBIX HArpy30K. OKOJOTMYECKHE XapaKTEpPUCTUKU BapUaHTOB
MMPOU3BOACTBA TEIUIOBOM M JJIEKTPUUYECKOW JHEPrUU PaA3JIMYHBIMU TEXHOJIOTHUSMU.
OreHka BO3/ICMCTBHS BPEIHBIX BRIOPOCOB JIJIST PA3IMYHBIX SHEPTETUUECKUX TEXHOJIOTUN
Ha OKpyXaromyw cpeny. OnruMuszanus CHCTEMBl 3HEProCHA0XEHUs pPEruoHa Ha
OCHOBE OLICHKH BO3JEHCTBUSA HAa OKPYKAIOILIYIO CPENy.

Jlutepatypa k Teme 11: [1]

Tema 12. COBEPHLIEHCTBOBAHUE DHEPT'OTEXHOJIOI'MYECKHUX
CUCTEM METAJUITYPTUYECKUX KOMBUHATOB

Conepxanue Temsl 12:

OueHka BO3JEUCTBUSL BPEIHBIX BBIOPOCOB B OKPYXKAWOIIYI0 Cpely OT
YCPEIHEHHOTO METaJUIyprudeckoro KoMOuHata. CHIKEHHE SHEpPronoTpeOseHus u
BPEAHOTO BO3JICHCTBHS HA OKPYXKAIOU[YI0 CpeAay BbIOPOCOB KOKCOXMMHUYECKOTO H
CTaJIeIUIaBUIILHOTO MPOU3BOICTB MPU UX ONTUMU3AIUU.

Jlutepatypa k Teme 12: [1]

Tema 13. JKOJIOT'MYHBIE XJIAJATEHTHI HOBOI'O TIOKOJIEHUSA
JJIsI TEIIJIOBBIX HACOCOB



Conepxanue TeMsl 13:

OleHka NEPCHEKTUB MCIOIB30BAHUS XJIAJAr€HTOB IMEPEXOJHOr0 M HOBOIO
nokosieHui. [IpoGiaeMa mpuMeHeHHs B TEIIOBBIX HACOCAX XJIAJJar€HTOB, HE BIUSIOIIMX
Ha 1yI00anbHOe noTerieHue. [Iporno3upoBaHue KPUTUUYECKUX MApaMeTPOB (PTOPUCTHIX
0JIcpUHOB KaK MOTEHIMAIBHBIX IKOJOTUYHBIX XJIAJAreHTOB MJis TEIJIOBBIX HACOCOB.
[Iporno3upoBaHre TEPMOJIMHAMHYECKUX CBOMCTB HOBBIX XJIQAAr€HTOB JJISl TEILJIOBOTO
Hacoca.

JIutepatypa k Teme 13: [1]

Tema 14. IKOJOI'MYECKHUE ACIIEKTHBI INPUMEHEHUSA
TEINJIOBbBIX HACOCOB B MNPOMBILIIJIEHHBIX
TENNJIOOHEPTETUYECKUX CUCTEMAX

Conepxanue TeMbl 14:

[Tpumenenue BBICOKOTEMITEPATYPHBIX TETIOBBIX HacoCOB TS
COBEPIICHCTBOBAHUSI CHCTEM TEIUIOCHAOXKEeHMsI TopoaoB. [IpuMeHeHHe TerIOBBIX
HACOCOB B CUCTEME TEIJIOCHAOKEHUS TPOMBIIIJICHHOTO TIPEANPUITHS. JHEPreTHIECKAs
U dKojornueckas 3((PEKTUBHOCTU HCIOJB30BaHUS MPUPOAHOTO Ta3za B CHCTEMax
TEIJIOCHAOKEHUsI ¢ TeIUIOBBIMU HacocamMu. (CpaBHEHHE BBICOKOTEMIIEPATypPHBIX
TEIUIOBBIX HACOCOB MPH paboTe Ha XJaJareHTax 4-ro MOKOJICHHUS.

Jlutepatypa k Teme 14: [1]

Tema 15. KOHCTPYKIIUN JHEPI'OYCTAHOBOK
BO3OBHOBJIAEMbBIX HNCTOYHUKOB 3SHEPIMM U OCOBEHHOCTH
IKOJIOT'MYECKOI'O BO3JEVMCTBUSA

Conepxanue Temsl 15:

BerpoBas »sHepretuka. Manas rugposHepretuka. ConHedyHass SHEpPreTHKA.
buosnepreruka. TormuBHbIe 35eMeHThl. OlleHKa 3arpsi3HEHUsT aTMOC(HEPHOTO BO3IyXa
npu CXKAraHuum Owuoraza. Mertoauka pacyeTa BBIOPOCOB BpEIHBIX BEIIECTB B
atMochepHbii  Bo3ayX. Kparkas xapakrtepuctuka —(pusnko-reorpad@uuecKux U
KJIMMAaTHYECKHUX YCJIOBUM paiilOHa CTPOUTEIBCTBA UCTOYHUKOB 3HEprun. HopmupoBanue
3arpsi3HSIONIMX BEIIECTB, coaepxkammxcs B atMmocdepe. MccnenoBanue BIMsSHUS Ha
OKPYXAIOIIYIO CPely UCTOYHUKOB SHEPTHH Ha OMOTOILINBE.

Jlutepatypa k Teme 15: [3]

Tema 16. OHEHKA KU3HEHHOI'O IIUKJIA BO3OBHOBJISIEMbBIX
NCTOYHUKOB DOHEPI'NHN

Conepxanue TeMbl 16:

[lonsiTHE >XKM3HEHHOTO IMWKJIA BO30OHOBISIEMBIX HMCTOYHUKOB 3HEepruu. Pacuer
pacxonia »nekTposHepruu. Pacuer mnorpebneHus npuUpOAHBIX pecypcoB. Pacuer
AMHUCCUM TAPHHUKOBBIX Ta30B MPH OLEHKE >XU3HEHHOTO IHMKIAa BO300HOBISIEMBIX
HMCTOYHUKOB DHEPTHUU.

Jlutepatypa k Teme 16: [3]

Tema 17. TEOPETUYECKHUE OCHOBBI OYUCTKHU CTOYHbIX BOJL

Conepxanue Temsl 17:

Mexanunueckass ounctka. OunbTpanus. Teopernueckue OCHOBBI (UIBTPALIUH.
MemOpaHnHble METOABI pa3feneHus. Moaenu CeleKTUBHOW MPOHUIIAEMOCTH MEMOpaH.
MukpoOuroioruueckue mpolecchl B OUYUCTKE CTOYHBIX BOJ. IIpoieccel meTabonusma.
Bonma u xnertounsli merabonu3M. Boma — cpema i JKM3HHM MHUKPOOPTaHHU3MOB.



IIuTaTenbHBIC BEIIECTBA. 3an$13HCHI/IC BOJbl. buonormueckoe 3arpsA3SHEHUEC BOJHI.
OI_[CHKa CTCIICHH 3arpsA3HCHUA BOAbI OPTraHUYCCKUMHU BCUICCTBAMMU.

JIuteparypa k Teme 17: [4]

3.3 IlpakTHyecKue 3aHATUSA

Tema 3ansTus O6bem, yac. | Jlutepat
OYH/ 320YH. ypa

PacueT napamMeTpoB OCHOBHBIX YCTPOMCTB
OUYMCTKH ra30B OT TBEPJBIX YACTHUI]

16/1 5]

PacueT BBICOTBI IBIMOBOI TPYObI
KonTtponbsHas pabora Nel

411 5]

Pacuer nonyctumou, MakCMMaabHOU TPU3EMHOU
KOHIICHTPAIIMK BPEAHBIX BHIOPOCOB, MPEICIbHO
nonyctumoro Beiopoca (I1J1B) u npenenbHO
JIOIYCTUMOT'O Pacxo/ia TOIJINBA

6/1 [5]

OII@HKa SKOHOMHNYCCKOT'O N 3KOJIOTHYCCKOI'O

yiiep0a OKpy:Karolieu cpese 410 [5]

Pacuer napametpoB cuctem oxnaxzaeHus TOC 471 [5]
KontponbHas pabota Ne2

UTOro: 34/4

3.4 JlabopaTopHbIe padoTHI
B y4ueOHOM 11aHe HE 3aIUTAHUPOBAHO.

3.5 CamocTosiTeibHAs padoTa CTyIeHTa

/o

Bunbr camoctosiTennbHOM paboThHI CTyIEHTa O6bewm, yac.
OYH/3204H.

N3ydeHne JIeKIMOHHOTO MaTepualia 10/40

IToAroToBKa K NPakTUYECKUM 3aHSITUSM 7130

[TonroToBka kK 1a60paTOPHBIM paboTam -/ -

BrinosiHeHHE KypcOBOT0 NpOEKTa -/ -

BrinonHeHnue KypcoBoid paboThl -/ -

OO WN|EF

BrinonHeHne MHAUBUIYATLHOTO 3aJaHUS -/9

HUTOI'O: 1717179

3.6 Kypcosoii npoekT (padora), HHAUBUAYAJIbHOE 3a/1aHUE

Brinonnenue KkypcoBoii paboThl (MPOEKTa) B yUeOHOM IJIaHE HE 3aIlUIaHUPOBAHO.
[IpenycmoTpeHo BbiNoMHEHHE | MHIUBUAYAIBHOTO 3aJaHUS.
3ajaHue Ha MPOEKTUPOBAHUE BBIIACTCS PYKOBOAUTEIEM PabOTHI, OHO COAEPKUT

HGO6XOI{I/IMBIC HCXOAHBIC JaHHBIC, 3aJaHUC U Fpa(l)I/IK BBITIOJTHCHHA.




3alaHie MOXET COOTBETCTBOBATh TEME HAYYHO-HCCIEIOBATEIbCKON pPaOOTHI,
BBINIOJIHAEMOM CTY/IEHTOM (Ha NMpUMEpPE KOHKPETHOI'O TEXHUYECKOTO MPEAJIOKEHUs)
WK cTaHgapTHbIM. CTaHJApPTHBIM 3aJaHUEM SIBISIETCS pacdy€T BEJIUYMHBI BBHIOPOCOB
BPEAHBIX BEIECTB TEIIONPUTOTOBUTENbHBIMU YCTAHOBKAMU (3aIaHHBIMU B 3a/IaHUH) U
pa3pabOTKU MEPONPUITHI MO UX CHIXKEHHUIO.

4 POHA OHEHOYHBIX CPEACTB

4.1 Kputepnu ¥ mKajJdbl /51 HWHTETPUPOBAHHON OIEHKH YPOBHA
¢pOopMHUPOBAHHOCTH KOMIIETECHIUM

Cocmasnaowas KomMnemeHyuu — NOJHOMA 3HAHULL

HYJICBOH YpOBEHb: HEBEpPHBIC, HE apryMCHTHPOBAaHHBIC, C MHOXXECTBOM TPYOBIX
OIMOOK OTBETHI HA BOIIPOCKHI. Y POBEHb 3HAHU HMYKE MUHUMAJIBHBIX TPEOOBAHMUIA;
MUHUMAJIbHBI ypOBEHb: JIaHbI HE TIOJHBIC, HETOYHBIC W HEAPTyMEHTHUPOBAHHBIC
OTBETHI Ha BOMPOCHL. J[OMyIIeHO MHOro TpyObIX OIIMOOK. YPOBCHb 3HAHWUW HIKE
MUHUMAaJIBHBIX TPCOOBAHHUH;

TIOPOTOBBIN ypOBEHb: JIaHBI HEJAOCTATOYHO ITOJHBIC, TOYHBIC W apryMCHTHPOBAHHBIC
OTBETHI Ha BOMPOCHL [110X0 3HAET TEPMUHBI, ONMPEACIICHUS W TOHITHS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHHUS, IPUHIIUIIBL. JIOMYIIIEHO MHOT'O HETPYOBbIX OIHUOOK;

CPEeIHUH YPOBECHB: JIAHBI JIOCTATOYHO ITOJIHBIC, TOYHBIC U apTYMEHTHPOBAHHBIC OTBETHI
Ha BOMPOCHL. B IIeJJOM 3HAeT TEPMHUHBI, ONpEACIICHHUS W IOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHHS, TPUHIMIBL JIOMyIIEHO HECKOJIbKO HErpyObIX
OIITHOOK;

IPOJBUHYTHIA YPOBEHB: JaHBI MOJHBIC, TOUYHBIC U apPTyMCHTHPOBAaHHBIC OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHHBI, ONPEACICHUS W TOHATHUS; OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIIICHUS, MPUHITUIBL J[OMyIIeHO HECKOJIBKO HEIPYOBIX OIIHOOK;

BBICOKMH YPOBEHb: JaHbl IIOJHBIC, TOYHBIC W apPryMCHTHUPOBAHHBIC OTBETHI Ha
BOMPOCHI. 3HACT TCPMHHBI, ONPEACICHUS M TOHSATHS, OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIIEHHS, MPUHITUIIBL. J[OMyIIeHO HECKOIBKO HETOYHOCTEH.

Cocmasnsaowas KomMnemenyuu — yMeHus

HYJIEBOM YpOBEHb: MOJHOE OTCYTCTBHE MOHUMAHHUSA CYTH METOJIUKHU PELICHUS 3a/1auH,
JIOTTYIIIEHO MHOKECTBO IpyOeHIINX OMMOOK / 3a1aHKS HE BHITIOJIHEHBI BOOOIIIE;
MUHUAMAJIGHBIN YPOBEHB: Ci1ab0oe TOHWMAaHWE CYyTH METOJMKH DEIICHUs 3a7adH,
JomymieHbl TpyObie ommOku. Pemenust He obocHoBaHbl. He ymeeT uCmomb3oBaTh
HOPMAaTHUBHO-TEXHUYECKYIO JINTEPATYpy. He opueHTHpyeTcs B cienuanbHOM HAYYHOU
JUTEPATYPE ;

MOPOTOBBII ypOBEHb: JOCTATOYHOE IMOHUMAHUE CYTH METOAMKHU PEUICHUs 3aJauu,
JomnyiieHbl  omuOku. Pemienuss He Bcerja OOOCHOBaHBL. YMEET UCHOJIb30BaTh
HOPMAaTUBHO-TEXHUYECKYI0 JuTepaTypy. Cnabo OpHeHTHpyeTcs B CHEIHAIbHOMN
HAy4YHOM JIUTEpAaType B COOTBETCTBUM CO CIHCKOM, MPUBEACHHOM B paboueil
MporpaMMe JUCLUILIUHBL,



CpeIHUIl YpOBEHb: B LIEJIOM MOHMMAET CYTh METOAMKH PEIICHHUS 3a/1a4d, TOIMYIICHBI
ommOKku. Permienust He Bcerma OOOCHOBaHBL. YMEET HCIIONB30BaTh HOPMATHBHO-
TEeXHUYECKYIO M CHICIMAbHYIO HAYIHYIO TUTEPATYPY:;

OPOABUHYTHIM YPOBEHb: B IEJIOM TOHHMAaeT CYyTb METOAWKH PEUICHUS 3aJadH,
JonyiieHsl HeTouHocTH. CriocoOeH 00O0CHOBaTh pELIEHUs. YMEET HCIHOJIb30BaTh
HOPMAaTHBHO-TEXHUYECKYIO U CIICIHATIbHYIO HAYYHYIO JINTEPATypy;

BBICOKMH YpOBEHb: TOHUMAET CYyTh METOAMKH peteHus 3agadn. CriocodeH 000CHOBATh
peleHnsl. YMeeT UCTOIb30BaTh HOPMATHBHO-TEXHUYECKYIO U CIICIHMAFHYI0 HAYYHYIO
JIUTEPATYPY, [IEPEIOBOM OIIBIT.

Cocmasnaiowas komnemeHyuy — 61a0eHue HagblKamu
HYJIEBOM YpPOBEHb: HE JEMOHCTPUPYET BIIAJICHUEC HABBIKAMHU BBITIOJHECHUS
npodeccuoHambHbIX 3a7a4. He MOXKET BBITIOJIHUTH 3a/1aHMUS;
MUHUMAJIBHBI ypOBEHb: HE JAEMOHCTPUPYET BIAJCHUE HABBIKAMM BBITTOJIHECHUS
npodeccuoHanbHbIX  3a7ad. VICHBITBIBA€T  CYIIECTBEHHBIE TPYAHOCTH  TPH
BBITIOJTHEHUU OTACIbHBIX 3a/1aHU;
MIOPOTOBBIN YPOBEHb: BJIaJCET HABBIKAMHU BBINIOIHEHUS MPO(ECCHOHAIBHBIX 33/1a4 Ha
MOPOrOBOM ypOBHE. 3aJJaHHs BBITIOJIHAECT MEIJICHHO U HEKAYECTBEHHO;
CpeIHUN YpOBEHBb: BJIAJICET HABBIKAMHU BBITIOJHECHUS MPO(ECCHOHANTBHBIX 3ajad.
3a/1aHus BBITIOJHSIET HA CPEHEM YPOBHE MO OBICTPOTE U KAYECTBY;
IPOABUHYTHIM  YpOBEHb:  BIIAJICET YBEPECHHBIMM  HABbIKAMHU  BBIIIOJHCHUS
npodeccuoHaIbHBIX 3a7ad. BhICTPO M KayecTBEHHO BBIMIOJIHSET 3a/laHus, WHOTIA
JOIIyCKAasi HE3HAUYUTEJbHBIE ITIOrPELIHOCTH;
BBICOKMM  YpPOBEHb:  BJAJEET  YBEPECHHBIMM  HABBIKAMU  BBIIIOJIHEHUS
npodeccuoHaIbHBIX 3a/lad. BBICTPO M KadyeCTBEHHO BBIMIOJNHACT 3aJaHMs, TPHU
HEOOXOIMMOCTH JAEMOHCTPUPYS TBOPUECKUN MOAXO/I.

Obobwennas oyenka chopmuposanHocmu KomMnemeHyull

HYJICBOM ypOBEHB: Ha HYJEBOM YPOBHE C(OPMHPOBAHBI: BCE COCTABIAIONINE; OJIHA
WM JIBE U3 TPEX, OCTAIIbHBIC — Ha 00JIee BEICOKOM YPOBHE;
MUHHMaJIbHBI  ypPOBEHb: Ha MHHHUMAJIBHOM ypOBHE C(OpPMHUpPOBAHBI: BCE
COCTABJISIOIINE; OJTHA WIIH JIBE M3 TPEX, OCTAIIbHBIC — HAa 00JIee BRLICOKOM YPOBHE;

ITOPOTOBBIN YPOBEHB: Ha IOPOrOBOM YPOBHE C(HOPMHPOBAHBI: BCE COCTABIISIOIIUC
OJIHA WJIM JIBE U3 TPEX, OCTaJIbHBIC — HA 00JIee BBLICOKOM YPOBHE;

CpeIHUH ypOBEHB: Ha CPEIHEM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOIINE; OIHA
WJIU JIBE U3 TPEX, OCTaJbHbIC — HA 00JIee BHICOKOM YPOBHE;
NPOJABUHYTHIM ypPOBEHb: Ha MPOJBHHYTOM ypOBHE C(OPMHUPOBAHBI: BCE
COCTABJIAIOIINE; OJTHA WK ABE U3 TPEX, OCTAIIBHBIE — HA BLICOKOM YPOBHE;

BBICOKHA YpPOBCHb: Ha BBICOKOM YpPOBHE C(OPMHPOBAHBI BCE COCTABISIOIINC
KOMIIETSHITHI.



4.2 Bonpocsl K 3K3aMeHY U IpUMep IK3aMeHAIlHOHHOr 0 Omjiera

Bonpocel K 3k3amMeny:

Bo3znencTBus SJHEPreTUKU Ha OKPYIKAIOILYIO CPENY.

OCHOBBI IPUPOTOOXPAHHOTO 3aKOHOIATEIIBCTBA.

3. HopmaTuBHBIC METOIUKH pacdeTa BEIOPOCOB BPEIHBIX BEUIECTB B aTMOC(hEpy
TETUIOBBIMU AJICKTPOCTAHIIUSIMH U KOTEILHBIMHU.

4. 3onoynaBivBaHUe U 30JI0yJaJICHHE.

O6pazoBanue 1a3000pa3HbIX BPEIHBIX BEIIECTB MPU CKUTAHUKM OPTraHUYECKOTO

TOIUTMBA, METObI U TEXHOJIOTUN CHUKCHUS UX BHIOPOCOB.

Koutpons BeiopocoB TOC, TOL u 1p. 00BEKTOB TEMIIOIHEPTETUKH.

Pacceanue BriOpocoB TOC u ADC B atmocdepe.

l"azootBomsimue Tpyost TOC u ADC.

. ®usuueckue Bo3aelcTBus TOC u ADC Ha 6uochepy.

10 Crounbie Boabsl TOC n ADC U METOIBI UX OUUCTKHU.

11.T"a300umnctka Ha ADC.

12.Coxuranue UCKONaeMbIX TOTUIMB M BPEIHBIC BEIOPOCH B OKPYKAOIIYIO CPEAY.

13.MeToibI pacueTa pacCeMBaHUS BPEIHBIX BHIOPOCOB.

14.Metonpl ompenesicHuss (U3UYECKOTO BO3JCHCTBUS BPEAHBIX BBHIOPOCOB Ha
OKPYXAIOIIYIO CPeny.

15.MeTonbl 3KOHOMHMYECKOW OLIEHKH BO3JEHCTBUSA BpPEIHBIX BBIOPOCOB HA
OKPYXAIOIIYIO CPeny.

16.0OcHOBHBIE XapaKTEPUCTUKU (HAKTOPOB (HPU3UUECKOTO BO3ACHCTBUS.

17.HopmupoBanue HpakTopoB HU3UUECKOTO BO3EHCTBUS.

18. XapakTepucTUKH (GU3NIECKOTO BO3ACHCTBHUS YHEPTETHICCKOT0 000PYI0BAHHS.

19.Pacuer ypoBHS IIymMa OT YHEPreTUUECKUX 0OBEKTOB.

20.TloctaHoBKka 3ajlaud ONTHMHU3AIMU CHCTEMBI JHEPrOCHAOXEHHUS TOPOJIOB U
PETHOHOB.

21.CoBepIlieHCTBOBaHUE PEKUMOB pabOThI U CTPYKTYphl TOIl Ha mpupoHOM raze u
KHUJIKOM TOTUIHBE.

22.Pa3BuTHE CUCTEMBI YHEPTOCHAOKEHHS TOPOJia HA OCHOBE CPABHEHUS Pa3IUUHBIX
TOTUTMBHBIX ITUKJIOB.

23.CoBepIICHCTBOBAHNWE JHEPrOTEXHOJOTHUYECKUX CHUCTEM  METALTyprHYeCKUX
KOMOWHATOB.

24. DKO0IOTUYHBIE XJIaAareHThl HOBOTO IMOKOJICHUS ISl TETNIOBBIX HACOCOB.

25.DK0JIOTHYECKUE ACTeKThl MPUMEHEHHUS TEIJIOBBIX HACOCOB B IMPOMBINIJICHHBIX
TETUIOPHEPTETUUECKUX CUCTEMAX.

26.KOHCTpYKIIMM HSHEPrOyCTAHOBOK BO300OHOBISIEMBIX WCTOYHUKOB DSHEPIHH U
0COOEHHOCTH PKOJIOTUYECKOTO BO3/ICHCTBHS.

27.01eHKa )KU3HEHHOTO ITUKJIa BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUH.

28.TeopeTnyeckre OCHOBBI OUMCTKU CTOYHBIX BOJI.
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IIpumep 3K3aMeHALIMOHHOIO OMJIeTa

TOYBIIO «JIOHELIKMI HALITMOHAJIbHBIN TEXHUYECKWI YHUBEPCUTET»

IIporpamMmma noAroTOBKH Marucrparypa
(bakanaspuam, cneyuaiumem, Masucmpamypa)
Hanpasnenue noarotoBxu: 13.04.01 «TemnosHepreTuka U TEINIOTEXHUKA
(00, Hazeanue)
Marwucrepckas nmporpaMmma: TennosHepretrka, TennoBble JIEKTPUUECKAE CTAHIIUU
(nazeanue)
Cemecrtp: 3/4
VYyeOHast TUCUUILIIMHA! OueHka Bo3/1eMcTBUSI 00BEKTOB FeHEpAIK TETIOBOM U

AJIEKTPUYECKON SHEPTUU HA OKPYIKAIOILYIO CPEy

DK3aMeHaIMOHHBIN OmteT Nel
1. Bo3aeiicTBUs SJHEPreTUKU Ha OKPYKAIOIIYIO CPEIy.
2. ®uznueckue Bozaeiicteust TOC u ADC na dGuocdepy.
3. Pacuer BbICOTHI 1bIMOBO# TpyOBI A1 dHEeprodioka 200 MBT.

YTBepKIeHO Ha 3aceaHuu Kadeapbl [TpombllITIEHHAS TEIJIOPHEPreTUKA
(HauMeHoBaHuE Kadeapbl HOJIHOCTHIO)
[TpoTokon No ot 20 T
3aB. xadeapoi
(moamnuce) (®.1.0.)
DK3aMeHaTop
(moamnucey) (®.1.0.)

4.3 Kputepuu olleHUBAHUA

OneHnBaHWe 3HAHUH OOYYArOIIMXCS  BBITIONHSAETCS IyTEeM CYMMHPOBAHUS
KoJu4decTBa OalioB, TMOMYYEHHBIX 3a TEKyllee OO0ydeHUe, WTOTOBBI MHUCHMEHHBIN
KOHTPOJb MO JAWCIHWIUIMHE W HAyYHYIO (CaMOCTOSTENbHYI0) paboTy. Bce ¢opmbr
KOHTPOJISI TECHO B3aWMOCBSI3aHBI W OpPraHW30BaHbl TakUM O00pa3oM, YTOOBI
CTUMYJUPOBaTh y oOydaromuxcs 3QPEeKTUBHYI0 HAYIHYIO (CAaMOCTOSITENIbHYI0) paboTy
B TEUEHUE CEMECTpa M 00eCIeunTh OOBEKTUBHOE OIICHUBAHUE WX 3HAHUH, TTOTYYCHHBIX
Ha TMPOTSHKEHUHU BCETO MEePUoaa U3yUYeHUS TACIUTIITUHBL.

| CTPYKTYPA OLIEHUBAHUSA 3HAHUM

OueHuBaHUs 3HAHUM CTYJIEHTOB WM pacrpejiesieHre 0ajljioB MO0 COOTBETCTBYIOIIUM
dbopmaM KOHTPOJISI OCYIIECTBIAETCS MO CICAYIOMINM KaTeTOPUSIM.

1. TeKyluee OICHUBAaHMUC oﬁyqammnxm Ha 3aHATUAX

Texkymuii KOHTpPOJIb CHUCTEMAaTUYHOCTH W AKTUBHOCTU PaOOTHI CTYIEHTOB Haj
M3YUYEHUEM JIUCIMILUIMHBI OTIPEIENIIeTCS KaK CyMMa 0alioB, OJIYYEHHBIX B Pe3yJIbTaTe



OLICHMBAHUSI COOTBETCTBYIOIIUX (POPM KOHTPOJIS, K KOTOPBIM OTHOCSITCS: IPUCYTCTBUE
Ha 3aHATHUSX (C HAJMYMEM KOHCIEKTa JIEKIIHi1), OLIEHUBAHUE YPOBHS MOJTOTOBIEHHOCTH
K 3aHATUSAM, OLIEHKA 3a BBINOJHEHUWE WHJIMBHAYAJIbHOIO 3aJaHus (PacyeTHOrO WIIH
y4eOHO-UCCIIeI0BATENILCKOT0) B COOTBETCTBUU € TaOiuIeH 1.

3amayell TEKyIero KOHTPOJIA SBIAETCS MPOBEpPKA IMOHUMAHUA W YCBOCHMS
y4yeOHOro marepuasna, YMEHUU CaMOCTOSATENbHO IMpopadaThiBaTh YUYEOHBIH MaTepual
0a30BOTr0 U Yri1yOJEHHOTO YPOBHEH, CIIOCOOHOCTH OCMBICIHUTE COACPKAHUE TEMbI WU
paszena JUCUMIUIMHBI, MPUOOPETEHHBIX HABBIKOB BBHINOJIHEHUS PAcCUYETHBIX 3aJaHUM,
yYMEHHUI MyOJIMYHO U TUCBMEHHO NPEICTaBUTh PE3YIbTaThl CAMOCTOSITEIBHON PaOOTHI.

Tekylmuil KOHTPOJIb YPOBHS 3HAHUM OCYILECTBIIIETCS B TCUEHUE CEMECTPA.

OOBEKTHI TEKYLIET0 KOHTPOJIS:

— CUCTEMaTUYHOCTh U aKTUBHOCTbH PAOOTHI HA 3aHATHUSX;

— Ka4yeCTBO BBITIOJHEHUS 3aJJaHUM JIJISl CAMOCTOSITEIbHOW POPabOTKHU (TOMAIIHUX
3a7laHHN ),

— Ka4eCTBO BBIMOJIHEHUS! KOHTPOJIbHBIX 3a/IaHUM.

dopMaMu OCYIIECTBICHUS TEKYIIETO KOHTPOJIS SBISIOTCS:

— YCTHBIC OINPOCHI Ha JIEKIUSAX M TPAKTUYECKUX 3aHATHSAX MO KOHTPOJIBHBIM
IPOrpaMMHBIM BOIIPOCAM TEKYIIEH U MPEABIIYIINX TEM;

— MUHUKOHTPOJIbHBIE pabO0ThI, KOTOPbIE MPOBOJAATCS B HaUaje 3aHATHS,

— DKCIIPECC-TECTUPOBAHUE IO KIIOUEBBIM aCIEKTaM TEM Kypca, KOTOPOE MOXKET
OCYIIECTBIISITHCS B HAayaJle, B MIPOLIECCE UM B KOHIIE 3aHATHS;

— OLIEHKa YPOBHS BBITIOJIHEHUS MMCbMEHHBIX JTOMAITHUX 3aaHU;

— MpOBEpKa MPAKTUUYECKUX HABBIKOB pPEIIEHUs MpoOJeM (3a7a4), MIPUOOPETECHHBIX
CTYJIEHTaMU B IMIPOIIECCE U3YyUEHUS TUCIUTIIINHBL;

— OLIGHKAa CTEMEeHU aKTUBHOCTH CTYJCHTOB M KadyecTBa HMX BBICTYIUICHUH U
KOMMEHTapHeB MPH MPOBEIACHUHU AUCKYCCHI Ha 3aHATHUSX.

OrneHke TeKyIero 00y4eHus moAJIeKHT:

- TMPUCYTCTBUE CTYyJICHTAa Ha JIEKIMM WM B Ccllydae €ro OTCYTCTBUSA IO
YBOXHUTEIbHBIM MPUYMHAM HAJIMYUE TIOTHOTO KOHCIIEKTA 0 MPOMYIIEHHON TEME.

- OLICHMBaHUS 3HAHUN CTYJEHTOB Ha 3aHATUSAX (MUHHKOHTPOJIbHBIEC, TE€CTOBBIM
OIPOC, YCTHBIM OMpoC) ¢ 0043aTeNbHBIM BBICTABICHUEM OIICHKH Ha 3aHATHAX. OneHkKa
dukcupyercss B <«OKypHasie BeaeHHs ydeTa 3HAHUW CTYIACHTOB 3a CEMECTpY.
MUHHKOHTPOJIbHBIE TPOBOJATCS B Hauaje 3aHATHs B TeueHue 20 MUH. (MAKCUMAJIBHO),
ClIeyIolas 4YacTh 3aHATHS MPOBOAMUTCS B COOTBETCTBUM C IIJJaHOM palouei
MPOTrPaMMBl.

2. IlpoMexKyTOYHBIN NUCbMEHHbIM KOHTPOJIb

[IpenycmaTpuBaercsi  OpoBeACHUE  ABYX  MHPOMEKYTOUHBIX  MHUCHbMEHHBIX
KOHTPOJIBHBIX paboT (Nel u Ne2) B BuEe KOHTPOJIBHOM, NMEPEUYEHb BOIMPOCOB KOTOPHIX
oxBaTbiBaeT mo 50% coaepkaTelbHBIX TEM, OIPEICICHHBIX pabodeil MmporpaMmoii.
Kaxnpiii mpomMeXyTOYHBI KOHTPOJIb OLiEHHWBaeTcsa W B «OKypHasie BEIEeHHUS ydeTa
3HAaHUM CTYJEHTOB 32 CEMECTP» BBICTABISIETCS COOTBETCTBYIOIIEE KOJUYECTBO OANIOB
(Tabnuua 1).



[Ipy BBINOJIHEHHH NPOMEKYTOUYHBIX KOHTPOJIBHBIX pPabOT OLEHKE MOAJIekaT
TEOPETUYECKUE 3HAHUS U MPAKTUYECKHE HABBIKH, KOTOPbIE IPUOOPENN CTYACHTHI IIOCIIE
U3Y4YEHHUs ONPEAEIEHHOIO TEMATUYECKOIO pas3ea.

B cocTaB 3aaHuil KOHKPETHOM MPOMEKYTOUHOM KOHTPOJIBHOM pabOThI, COrJIACHO
cnenu(UKN CIEeUUATbHOCTH, IOTOKA, TPYMMbl, YPOBHSA YCBOCHHUS MPOrPAMMHOIO
Marepuana CTyAEHTaMH, a TaKKe B 3aBUCUMOCTH OT CTEIEHU ITOATOTOBJICHHOCTU H
AKTUBHOCTHU TPYIIIBI, IIPOJAEMOHCTPUPOBAHHBIX HAa MPEABIAYLIUX 3aHATUAX, MOT'YT, B
Pa3HOM KOJIMYECTBE U COOTHOILEHUHU, BKIIFOYATHCS:

- TEOPETUYECKHE BOIIPOCHl HOPMATUBHOTO WJIA MPOOJIEMHOTO XapaKTepa;

- TECTOBBIE 3aJaHUS;

- rpaoaHaATUTUYECKUE 3a/1a4U;

- TBOPUYECKHE 3a1aHU;

- AHAJIUTUKO-PACYETHHIC 3aa4U.

[lopsok © BpemMsi TPOBEACHHUS TMPOMEKYTOUHBIX KOHTPOJIBHBIX pabOT
OIPENEIIACTCS IIPENOAABATEIIEM.

[lepecnaua mMpoMeKYTOYHBIX KOHTPOJBHBIX pabOT M0 KOHIA HK3aMEHAIMOHHOM
CECCHH C LICJIBIO TIOBBIIICHNS OLICHKU HE Pa3peLIacTCs.

3. UnauBuayaabHOe pacyeTHOe HIIM Y4eOHO-HCCIe10BaTeIbCKOe 3a1aHHe

DNeMEHTOM TEeKYIIEro OICHUBAHUS 3HAHWM CTYIEHTOB SIBIISETCA BBITIOJIHEHHE
UHANBUAYATBLHOTO PAaCUETHOTO WM Yy4eOHO-HCCIENOBATEIbCKOIO 3aJaHus, KOTOpPOE
OLICHMBAETCSI B COOTBETCTBUU C TAOJHULIECH. YCIOBUS Uil MHAMBUAYAJIHHOTO 3aJlaHUS
OTIPEIEIISIIOTCS TIPEeTNojaBaTesIeM, KOTOPBIM BEJET JIEKIIMOHHbBIE 3aHSTHS.

OOBbeKTaMu KOHTPOJIS SBIISIOTCS:

- XapakTep pe3yJbTaToOB, MOJTYYEHHBIX B MPOIIECCE BBIMOJTHEHUS 3aJaHUi s
CaMOCTOSITEILHON paboThI (camocTosATeNIbHAs 00paboTKa TeM B IIEJIOM HJIM OTHEIbHBIX
BOMPOCOB) M 03BYUCHHBIX Ha 3aHATHIX;

- YPOBEHB MOJITOTOBKHU U MpE3eHTAIMu pedepaToB, TOKIAA0B, COOOIICHHI, IcCe U
Ap-;

- KQ4€CTBO MOATOTOBKH KOHCIIEKTOB YY€OHBIX MM HAYYHBIX TEKCTOB;

- KauecTBO BBIMOJTHEHUS 3a7a4 PACUYETHOTO, HAYyYHO-UCCIIENOBATEIHCKOTO WIIH
MPUKJIAHOTO XapaKTepa.

OcHOBHBIME (pOpMaMU OCYIIECTBICHUS KOHTPOJIS SBIISIOTCS:

- OIlEHKa KadyecTBa BBHITMIOJHEHUS TMHCHMEHHBIX 3aJlaHUN CaMOCTOSITEIIBHOU
MPOpPaObOTKH TEMBI B IIEJIOM HJIA OTAEIHHBIX BOMPOCOB, KOHCTIEKTUPOBAHUE YUCOHBIX U
HAyYHBIX TEKCTOB,

- OLICHWBAaHHE COJIEpKaHMs, KauecTBa JIOKJIAI0B, COOOIIeHUH, pedepaToB, 3cce U
T.I.; IPOBEPKA yYPOBHSA MPOPAOOTKH HWHAWBUAYATBHBIX 3aJaHUN PACUETHOTO, HAYYHO-
MCCIIeI0BATEIHCKOTO WU MPUKIIATHOTO XapaKTepa;

- MPOBEPKa COONI0/ICHHS TpaduKa BHIMOJIHEHUS 3a1aHUH.



4. Hayuynas padora

CryzneHTbl, KOTOpblE NPUHMMAJIM AKTUBHOE ydacTHEe B pPabOTe CTYAEHUYECKOIro
HAay4YHOI'o OOIIECTBA, MPEACTABIISJIM CBOM HaydyHble pa0OThl Ha KOH(EPEHUUSAX WIH
KOHKYypcax MO AUCIUIUIMHE WM CMEXHBIM JTUCUUIUIMHAM (€CIM TaKOBbIE UMENIU MECTO
B TEYEHUWE TEKYLIEro CEeMecTpa), HUMEIOT TMpaBO JONOJHUTEIBHO TOJYYUTh
ONPENIEIICHHOE KOJIMYECTBO OayioB K OOIIEM OLIEHKE MTOrOBOTO KOHTPOJIA
yCIIEBAEMOCTH.

S. UTOroBbIil KOHTPOJIb MO JUCHHUIIMHE

NToroBeiii KOHTPOIL 3HAHUM CTYJACHTOB B COOTBETCTBUU C Y4YE€OHBIM IUIAHOM
OCYIIECTBIISIETCS] B BUJE DK3aMEHA.

3amadeil sK3aMeHa SBISIETCS MPOBEPKAa MOHUMAHHS CTYJEHTOM IPOTrPaMMHOTO
Marepuajga B I1I€JIOM, JIOTMKA M B3aMMOCBSI3€H MEXIY OTACIbHBIMU pa3jeiiaMu,
CIOCOOHOCTH TBOPYECKH UCIOJIH30BaTh HAKOIJICHHBIC 3HAHUS.

OOBEKTOM HWTOTOBOTO KOHTPOJISI 3HAHUM SIBJISIOTCS PE3YJIbTaThl BBIMOTHEHUS
MUCbMEHHBIX U YCTHBIX (MMPU HEOOXOIUMOCTH ) SK3aMEHAIMOHHBIX 3a/1a4.

OO6s3aTeIbHBIM  YCIIOBUEM HMTOTOBOTO KOHTPOJIS SIBIIETCS TO, YTO B Ciydae
3aBepIIEHUs AUCHMIUIMHBI (HOPMON KOHTPOJIS ‘OK3aMeH” — KOJMYECTBO OasuioB,
MOJIYYEHHBIX MO pe3yJibTaTaM Ca4l MHUChbMEHHOM 9K3aMEHaIlMOHHON palOoThl, JOHKHO
ObITh Ooubiie «0». Cnaua sK3aMeHa B BHJI€ aBTOMATUYECKOTO BBICTABJICHUS OLEHKH 3a

TeKyllee OOyueHHe KaK CTUMYJ pPEryjasipHOr0 M PUTMUYHOTO OOYyYEeHHS — He
JIOITYCKaeTCs.

[Ipu omeHke pe3ynbTaTOB 3K3aMEHA CIENYET PYKOBOJICTBOBATHCS CIEAYIOIIMMHU
PEKOMEHIAIUSIMU :

- «27-30 6aagoB» 3acCIy)KHUBAaeT CTYJACHT, OOHApPYXUBIIUA BCECTOPOHHEE,
CUCTEMATHYECKOE U ITyOOKOE 3HAHWE MaTEepPUATIOB M3YyUYEHHOUN JHMCIHIUIMHBI, YMEHHUE
CBOOOJTHO BBITIONHATH 3aJaHUs, MPEAYCMOTPEHHBIE MPOTrPaMMOil, YCBOMBIIHMA
OCHOBHYK) M 3HAaKOMBIM C JONOJHUTEIBHOW JHUTEpPaTypoOH, PEKOMEHIOBAaHHOU
nporpammoit. Kak mpasuiio, «27-30 6aJ110B» BBICTABISIETCS CTYACHTY, IPOSIBUBIIEMY
TBOPYECKHUE CIIOCOOHOCTH B NMOHUMAaHUU, U3JI0OKEHUU U HCIOJIb30BAHHU MAaTEPHAIIOB
W3YYEHHOW UCUHUIIINHBI, 0€3YNPEYHO OTBETUBIIEMY HE TOJIHKO HA BOMPOCHI OuieTa,
HO W Ha JOTMOJHHUTEIbHBIE BOMPOCHl (IIPH HEOOXOAMMOCTH) B pPaMKaxX OCHOBHOM
MpOorpaMMbl JTUCHUIUIMHBI 3K3aMEHA, MPABUJIBHO BBINOJHUBIIEMY MPAKTUYECKOE
3a/1aHuE;

- «21-26 ©0anjoB» 3aCIyXHBaeT CTYACHT, OOHAPYKHBIIMI IOJTHOE 3HAHUE
Marepuana U3y4eHHON NHUCIUIUIMHBI, YCIEIIHO BBIMOJHAIONIUNA MPEeIyCMOTPEHHbBIE B
porpaMMe 3aJlaHusi, YCBOMBIIMN OCHOBHYIO JIMUTEPATYpPy, PEKOMEHJIOBAaHHYIO B
nporpamme. Kak mpaBmino, «21-26 6a/10B» BBICTABISCTCS CTYACHTY, MMOKA3aBIIEMY
CUCTEMAaTHUYECKUW XapaKTep 3HAHWI MO JUCUUIUIMHE, OTBETUBIIEMY HAa BCE BOMPOCHI
OwieTa MPaBWIbHO BBIMOJIHUBIIEMY MPAaKTUYECKOE 3aJaHU€, HO JIOMYCTUBIIEMY MpPHU
ATOM HEMPUHIUNHAIBHBIE OIUOKH;

- «15-20 6amn0B» 3aciIy’KUBAeT CTYJEHT, OOHAPYKUBIIWWA 3HAHUE MaTepuaia
U3YYEHHOW JHCLUIUIMHBI B 00beMe, HEOOXOOUMOM JUlsl JallbHEeWIed ydeObl u



npejacTosielt paboTel MO MpodecCur CHPABISIONIUNACA C BBIMOJHEHUEM 3aJaHUM,
NPENYCMOTPEHHBIX  INPOrpaMMOM, 3HAKOMBIM C  OCHOBHOM  JIUTEPATYPOH,
pekoMeHaoBaHHOM mnporpammoil. Kak mpaBuno, «15-20 0asioB» BBICTaBIAECTCS
CTyJI€HTaM, JIOMYCTUBIIUM IMOTPEIIHOCTh B OTBETE HA TEOPETUUYECKUE BOMPOCHI U/WITU
IPU  BBIMIOJIHEHUM TMPAKTUYECKUX 3aJlaHuii, HO 00JaJaromuM He0O0XO0IUMBIMU
3HAHUSMHM JJI1 UX YCTPAHEHUS MO PyKOBOJICTBOM MpeENo/iaBaTes, JMO0 HEMPaBUIHLHO
BBITIOJIHUBIIEMY TPaKTHYECKOE 3ajlaHhe, HO TI0 YKa3aHHWIO0 HK3aMeHaTopa
BBITIOJTHUBIIIUM JIPYTHE MPAKTUYECKHUE 3aJlaHUsI U3 TOTO e pasjiesia TUCIUILIUHBL

- «1-14 6anJ10B» BBICTABIISIETCS CTYJIEHTY OOHAPYKUBILIEMY CEPbE3HbIE IPOOEIBI B
3HAHUSAX OCHOBHOTO MaTepuajga M3YYEeHHOW JAUCIUIUIMHBI,  JIOMYCTUBIIEMY
MPUHITUITHAIIBHBIC OITMOKU B BBITIOJIHEHUU MPEAYCMOTPEHHBIX MPOTrPaMMO 3aJaHUM.
Kak npaBuino, «1-14 6aanoB» CTaBUTCS CTyACHTaM, KOTOPhIE HE MOTYT MPOJAOJIKUTH
oOy4yeHre WK MPUCTYIUTh K MPO(EeCCUOHANTBHOM AESATEIbHOCTH MO0 OKOHUYAHUH BYy3a
0e3 JOTMOJHUTENBbHBIX 3aHATHI MO COOTBETCTBYIOIIEH AUCIUILIMHE, HE OTBETUBIINM
Ha BCE BOMPOCHI OUJIETa U JIOTIOJTHUTEIBHBIE BOIIPOCHI, M HEMPABUIBHO BBIMOJIHUBIITUM
mpakTUYecKoe 3ajanue. HernpapuibHOE BBITIOJHEHUE TOIBKO MPAKTHYECKOTO 3aIaHUS
HE SIBJISICTCS] OJJHO3HAYHOM MPUYMHOM JIJIsl BhICTaBICHUS «1-14 6ansioBy.

«0 0a/1510B» BBICTABISAETCS €CIIU CTY/ICHT:

- [I0CJIe Hayaja dK3aMeHa OTKa3aJCs ero C/1aBaTh;

- HapyIIWJI IpaBuiia cllayu dK3aMeHa (CIHChIBaJI, MOICKa3bIiBajl, 0OMaHOM MBITAJICSA

MOJIY4UTh 00Jiee BHICOKYIO OIICHKY H T.1.).

B cayuae nonydenus «0 0ajioB» mpu crade 3K3aMEHa MUTOTOBOE KOJIUYECTBO
OaJIIOB 3a AUCIUIUIMHY HE MOKET MPEBBINIATh 59 0as/10B.

VY oOyuaromierocsi UMeeTcsi BO3MOXHOCTH (IIPU COTJIACHH JIEKTOpa) OTKa3aThCs OT
paHee HaOpaHHOro KojudecTBa OaioB. B 3TOM cilyyae HTOroBO€ OIIEHWBAHHE
OCYIIECTBIISIETCS TIO pe3yibTaTaM Claud MUCbMEHHOW paboThl Ha 3k3aMmene. MtoroBoe
KOJIMYECTBO OQJIJIOB B 3TOM CJIydae OMNpejeiseTcs MPONOPIHOHAIBHO Ko3(duimeHTa
«K», onpenensiemoro o gopmyie:

K= b". (Bay/:[. + b, + BHpOM.)/ bsis. tbeaw.,

rae by — akTHdeckoe KoJu4ecTBO 0aylioB 3a MUCHMEHHYIO SK3aMCHAIIMOHHYTO
pabory;

Bayy, — MakcuMalbHOE KOJIMYECTBO OAIJIOB 33 ayTUTOPHBIC 3aHATHS;

b5, — MakcMMaNbHOE KOJHYECTBO OAJUIOB 32 MUCHBMEHHYIO SK3aMCHAIMOHHYIO
pabory;

Brpow. — MAKCHMATBHOE KOJIMYECTBO OAJJIOB 3a MPOMEXKYTOUYHBIA KOHTPOJIB;

Bcan. — MaKCHMaTbHOE KOJIMYECTBO OAJIOB 32 CAMOCTOSITEIILHYO padoTy.

MaxkcuManbHOE KOJMYECTBO OallIOB, KOTOPBIC CTYIACHT MOXET IOJYYHUTh II0
KOKIOMY COZCPKATSIbHOMY MOJIYJIIO TIPY M3YYCHHUH MTPEIMETa MPUBEICHO B Tabuie 1
«PacripenencHue 0aIoB, KOTOPBIC MOJYYAOT CTYACHTHI IPU U3YUCHUU TIPEIMETAY.



Pacnpenesenune 0a/10B, KOTOpPbIe MNOJYYAKOT CTYACHTHI NPH H3YYCHUH
npeaMera

KonunuectBo 6amioB
Bup nearensHocTu Ounast 3aouHas
¢popma ¢bopma
AyIMTOpHbBIE 3aHATHSA*., B TOM uncIe: 0-60** 0-20*!

- paboTa Ha JICKIIMOHHBIX 3aHSITUSIX 0-30 0-10

- paboTa Ha IPaKTUYECKUX (CEMUHAPCKUX) 0-30 0-10
3aHATHUAX

- paboTa Ha J1abOPATOPHBIX 3AHITUSIX - -
CamocTosiTeqibHAsi paboTa, B TOM YHCJIE: 0-5 0-50

- MOJITOTOBKA K ayIUTOPHBIM 3aHITHIIM - -

- BBINIOJIHEHHE MHJIMBU]1YaJIbHOTO 3aaHUs - 0-30

- BeJICHHE KOHCIIEKTa 0-5 0-20
IIpoBeneHne NpoMeKyTOYHBIX KOHTPOJIbHBIX 0-5 -
padoT, B TOM 4HucCJIe€:

- HaIllMCaHue KOHTPOJbHOM padoThl Nel 0-2 -

- HaIllMCaHue KOHTPOJbHON paboThl Ne2 0-3 -
dopmMa NpoMe:KyTOUHOM aTTecTall, B TOM 0-30 0-30
yucie:

- 3a4eT (MoJIBEJIEHHE PE3YIHTATOB PAOOTHI) - -

- DK3aMeH (MMChMEHHas paboTa) 0-30 0-30
JlonoIHUTeIbHBIE 0AJLIbI*2 0-10*? 0-10*2

HTtoro 0-100 0-100

IIpumeuanme:

1) KomudectBo OailioB 3a KaXObIH COJIEP/KATCIBbHBIN pa3iena AeIuTCs Ha
CJIEYIOIINE KaTeTOpUH:

a) JICKIIWHU:
- TIOCEIIEHUE 3aHITUH 50%:
- AKTUBHOCTH BO BpPEMSsI 3aHATUM 50%.
0) MpaKTUYECKHUE 3aHATHS:
- TIOCEIIIEHUE 3aHITUH 50%:
- aKTUBHOCTb BO BpPEMSI 3aHATUI 50%.
2) JIOTOJIHUTENBHO MPEAYCMOTPEHO TIOJMYUYSHUS JOTIOJTHHUTEIBHBIX OaJIoB 3a
TBOPUYECKHA TOIXOJ CTYACHTOM TP W3YyYEHUU JTUCHUIUIMHBI — MaKCHUMAaJbHOE
konmdectBo OamioB — 10 (bamiel He y4YWTHIBAIOTCS TIpU TOJYyYEHUHU OOIIETO

CYMMapHOTO KOJHYeCTBa OawioB mo aApyruM Bujpam pabot Oosnee wem 100). Ilox
TBOPUYECKHM TOAXOJOM TMOApPa3yMEBAaeTCs Hay4yHas paboTa IO HAMPAaBICHUIO
JTUCIUIUTHHBI (y4acTHe B OJMMITMAJAX, KOHKypcaX, HalMCaHWe HAyYHBIX CTaTeH,
BBITIOJTHEHNUE WHIUBUTYATBHBIX TBOPUECKUX MPOEKTOB | T.1.).



II UTOI'OBAA CEMECTPOBASA OLEHKA 110 JUCIHUIIJIMHE
Hrorosas cemectpoBas oueHnka no aucuumuinie no mkaine ECTS n nanuonanbHoM
BBICTaBJISIETCS. HAa OCHOBAaHMU CYMMAapHOI'O KOJM4YecTBa OajuioB, KOTOpble HaOpam

CTYIEHT B cooTBeTCTBUMU ¢ Tabnuuen «lllkana ouennBanus: HarmoHaidbHas u ECTSy.

Ixana onenuBanuda: HanumonajdabHasg u ECTS

Cymma 6ansioB 3a
BCE€ BHJIbI YyUEOHOMU Onenka ECTS OneHka o0 HaMOHAIBHOM IIKaJe
JeSITEIbHOCTH
90-100 A OTJINYHO
80-89 B KODOLLO
75-79 C P
70-74 D OBJIETBOPUTEITHHO
60-69 E a P
HEY/IOBJIETBOPUTEIHHO C
35-59 FX ! P :
BO3MO>KHOCTHIO TIOBTOPHOU ClIa4yu
x HEY/IOBJIETBOPUTEIHHO C
F
1-34 00s3aTEJIbHBIM MTOBTOPHBIM
(cMoTpHu npuMevaHue)
U3yYeHHEM JAUCUIUIUINHBI

HpHMeanHe: * - OIICHKa F BhICTaBIsIETCSA TONBKO IIpH Caa4ec 5K3aMCHa (I/ITOFOBOFO
CEMCCTPOBOT'O MOAYJIBHOT'O KOHTpOJ'IH) KOMUCCHH.

4.4 Tlpumep TeKyILIEro onpoca HA MPAKTUYECKUX 3aHATHAX

Ha npumepe TeMbl «PacdeT BHICOTBI TLIMOBOM TPYOBI»:
1) OcobGeHHOCTH pacdyéTa BHICOTHI JHIMOBOM TPYOBI.

2) OcobenHocTH BBIOOpA AHAMETPA YCThS ABIMOBOM TPYOBI.
3) OcobeHHOCTH pacu€Ta KOHIIGHTPAIMHA BPETHBIX BEIIECTB.

OTBeThl HAa BOMNPOCHI BXOJAHOTO KOHTPOJS YYHMTHIBAIOTCS MPENOJaBaTEIeM B
pe3yNbTaTax TEKYIIEro KOHTPOJIs padOThI CTY/ACHTA.

4.5 KypcoBoe npoekTupoBaHHe

Buvinonnenue kypcoeoii pabomwt (npoexkma) 6 yueOHOM niane He
3anaanupo8ano.



5 PEKOMEHIAYEMAS JIUTEPATYPA
I Ocnosénasa numepamypa

1. DOkonorumueckass 0e€30MacHOCTp W  JHepreruyeckas AOPEKTUBHOCTDH
MIPOMBINIJIEHHBIX TEIUIOPHEPTreTUUECKUX CHUCTEM [DIEeKTPOHHBIM pecypc| : yueOHoe
nocodue sl CTYACHTOB BY30B, OOYYaIOMIMXCA [0 HANpPaBICHUIO MOJITOTOBKHU
"Termosnepreruka u Terorexuuka" / M. A. Cynranrysun ; U.A. Cynranry3us. - 32
MG. - Mockaa : Uzn-Bo MOU, 2013. - 1 daiin. - Cuctem. TpeboBanus: Acrobat Reader.
http://ed.donntu.ru/books/19/cd9486.pdf

2. @aktopel (Qusznueckoro BozaeiicTBUsS TOC Ha OKpyXalwIlyl cpery
[DnexkTpoHHbI pecypc] : yueOHoe mocobue ansa By3oB / B. b. Tymnos ; B.b. Tymnos. - 6
M6. - MockBa : MOU, 2012. - 1 ¢aiin. - Cucrem. TpeboBanus: Acrobat Reader.
http://ed.donntu.ru/books/19/cd9484.pdf

II /lononnumenvnasa aumepamypa

3.  Dkojormyeckas  OIGHKAa  BO30OHOBJISIEMBIX  WCTOYHHKOB  SHEPIUU
[DnexkTpoHHBI pecypc] : yueOHoe mocooue s By3oB / I'. B. IMauypun [u np.] ; T'.B.
[Mauypun, E.H. Cocumna, O.B. MacneeBa, E.B.KprokoB ; mom o6m. pen. I'.B.
[Tauypwuna. - 5 M0. - Cankr-IlerepOypr ; Mocksa ; Kpacnonap : Jlans, 2016. - 1 daiin. -
(Yuebnuku mia By30B. CrenuanbHas nuteparypa). - Cuctem. TpeboBanus: Acrobat
Reader. http://ed.donntu.ru/books/19/cd9485.pdf

4. TeopeTndeckue OCHOBBI OXPaHbl OKPY:KAIOIEH cpebl [ DNeKTpOHHBIN pecypc] :
yueOHOoe mocobue s 0akajgaBpoB M MarucTpOB IO HampaBieHUsM "TexHomorus u
IIPOCKTUPOBAHUE TEKCTUIBbHBIX u3nenuii" / B. A. Boakos ; B.A. Bonkos. - 2 MO6. -
Canxr-IlerepOypr ; Mocksa ; Kpacuomap : Jlans, 2015. - 1 daiin. - (YueOHUKH 1Is
By30B. CrneumanbHas nutepatypa). - Cucrem. TtpeboBanus: Acrobat Reader.
http://ed.donntu.ru/books/19/cd9489.pdf

6 YA EBHO-METOJANYECKOE OBECIIEYEHHUE JTUCIUITINHBI

5. Meroauueckrue yKazaHUsS K BBIMOJHEHUIO TPAKTHUYECKUX M KOHTPOJIBHBIX
pabor mo mucruiuimHe «OIleHKa BO3JICUCTBUS OOBEKTOB TEHEPAIIUU TEIUIOBOM H
AJIEKTPUYECKOM HIHEPrUU Ha OKPYKAIIIYI0 cpeay» [DIeKTpoHHBIM pecypc] : s
cTyaeHToB HampaByieHuss noarotoBku 13.04.01 «TermnosHepreTnka U TEIIOTEXHHUKA
(manpaBnenHocTh  (npodwmib)  «Temmosnepretnka», «TeIUIOBBIE — AIEKTPUUYSCKUC
CTaHIIUKN», «DHEPTeTHUYCCKUM MEHEHKMEHT») Bcex ¢opm obyuenus / ['OYBIIO
“IOHHTY”, Kad. mpomblnieHHONW TermmosHepreTuku; coct.: A. JI. Ilomos, JI. JI
beszboponos, E. K. Cadonona, FO. A. boe, H. B. Konecanuenko — DnextpoH. aaH. (1
daiin). — Jomenk : JOHHTY, 2023. — Cucrem. tpeboBanms: Acrobat Reader.
http://kpt.fmt.donntu.ru/sites/default/files/21_blvll p ovogtieenos_123.pdf

6. MeTonuueckue YyKa3aHHS K BBITOJHEHUIO HWHIWBHAYaJIbHOW pabOTBI 110
nucuiinae «OI1eHKa BO3IEHMCTBUS 00BEKTOB T'eHEpAIlK TEIJIOBOM M DJICKTPUUECKOM
SHEPrUH Ha OKPYXKAIOWIYI Cpeay» [DIEeKTpOHHBIA pecypc| : s CTYJIECHTOB



http://ed.donntu.ru/books/19/cd9486.pdf
http://ed.donntu.ru/books/19/cd9484.pdf
http://ed.donntu.ru/books/19/cd9485.pdf
http://ed.donntu.ru/books/19/cd9489.pdf
http://kpt.fmt.donntu.ru/sites/default/files/21_b1v11_p_ovogtieenos_123.pdf

HanpaBiieHust  noArotoBku  13.04.01  «TemmosHepretka ¥ TEIJIOTEXHUKA»
(manpaBneHHOCTh (Mpodmiib) «TermnosHepreTrkay) Bcex dopm odoyuenus / TOYBIIO
“HNOHHTY”, Kad. npompinieHHoi Temnosnepretuku; cocT.: A. JI. Ilomos, 1O. A.
boes, E. K. Cadonoga, [I. JI. bezboponos, H. B. Konecanuenko — nextpon. aaH. (1
daiin). — Jonenx : JOHHTY, 2023. — Cucrtem. tpebGoBanusi: Acrobat Reader.
http://kpt.fmt.donntu.ru/sites/default/files/21 blvll r ovogtieenos_1.pdf

7. Meroauueckue yKazaHWs K BBINOJIHEHUIO WHIMBHUIYalbHOW pabOThl MO
mucuurinaaM «O1ieHKa BO3/ICMCTBUS OOBEKTOB MeHEpaIliy TeTUIOBOM U DJICKTPUYECKON
SHEPrMM Ha OKPYXKAIOUIYI0 Cpeay» [DIEeKTpOHHBIA pecypc| : s CTYJIEHTOB
HampaBieHus  noarotoBkn  13.04.01  «TemnmosHepretka W TEIJIOTEXHHUKA»
(nanpaBneHHOCTh (Tpodmiib) «TeroBble 3JICKTPUUSCKHUE CTAHIMH») BceX (GopMm
oOy4deHus / I'OYBIIO “INOHHTY”, Kadp. IPOMBIIIIEHHON
terodHepretuku; cocT.. A. JI. Ilomos, 1O. A. boeB, E. K. Cadonosa,
. JI. be3doponos, H. B. Konecauuenko — OnexrpoH. nan. (1 daitn). — Jloneux :
JNOHHTY, 2023. — Cucrewm. TpeOOBaHU: Acrobat Reader.
http://kpt.fmt.donntu.ru/sites/default/files/21_blvll r_ovogtiee_2_0.pdf

8. Meroauueckue yKazaHus K CAMOCTOSTEIBHOM paboTe CTYIEHTOB IO
muciuiuinie «OlleHKa BO3JIEUCTBHSI OOBEKTOB I€HEpAIMU TETUIOBOM U 3JIEKTPUYECKOM
SHEPIrUM Ha OKPYXAIOUIYI Cpeny» [DIeKTpOHHBIM pecypc] : s CTYIEHTOB
HanpaBieHus  noarotoBku  13.04.01  «TemnosHepreTika W TEIUIOTEXHUKa»
(mampaBieHHocTh  (mpodmib)  «TemmosnepreTrkay, «TemIoBbIle BIIEKTPHUUYECKHUE
CTaHIIUMU», «DHEPTeTHUECKUA MEHEKMEHT») Bcex ¢opm obyuenus / ['OYBIIO
“IIOHHTY”, Kad. npomsbIuieHHOW TeruiodHepretuku; coct.: A. JI. Ilomos, JI. JI
be36oponos, E. K. Cadonona, 10. A. boes, H. B. Konecunuenko — Dnextpos. naH. (1
daiin). — Houeux : JOHHTY, 2023. — Cucrtem. tpeboBanus: Acrobat Reader.
http://kpt.fmt.donntu.ru/sites/default/files/21_blvll s_ovogtieenos 123.pdf

DJIEKTPOHHO-UH(OPMALIMOHHBIE PeCYPChI

OBbC IOHHTY - http://donntu.ru/library.

[Toptan mo sHeprocoepekeHno «DHeprocoer» - http://www.energosovet.ru/.

DOneKTpoHHass OMOIMOTEeKa YYeOHHMKOB: CKadaTh YYCOHHMKH, JICKIIMH, JOKJIAJIbI,
MoHorpadwuu - http://studentam.net.

DOneKkTpoHHO-OnMOnMMoreunas cuctema IPR  Smart / Karamor kuur -
http://www.iprbookshop.ru/586.html.



http://kpt.fmt.donntu.ru/sites/default/files/21_b1v11_r_ovogtieenos_1.pdf
http://kpt.fmt.donntu.ru/sites/default/files/21_b1v11_r_ovogtiee_2_0.pdf
http://kpt.fmt.donntu.ru/sites/default/files/21_b1v11_s_ovogtieenos_123.pdf
http://donntu.ru/library
http://www.energosovet.ru/
http://studentam.net/
http://www.iprbookshop.ru/586.html

7 MATEPUAJBLHO-TEXHUUYECKOE OBECINEYEHME
JTUCHUATIIAHBI

I. YueOnas ayautopusi (nabopatopust sHeproayauta) Ned.006mT yueOHBIM
Kopryc 4 s TPOBEICHUS 3aHSATUM JEKIMOHHOTO THUIA, MPAKTUYECKUX 3aHSITHUH,
TPYIIOBBIX W  WHAWBHAYAJIbHBIX  KOHCYJNbTAIlUH, TEKYIIEr0 KOHTPOJS H
MPOMEXKYTOYHOM aTTecTaluu (Crenualu3upoBaHHass MeOellb: J0CKa ayauTOpHasd,
CTOJIBI TpEToiaBaTelisd U ayJAUTOPHBIC, CTYJIbs IMpernojaBaTess U ayJuTOpHbIe, mKad;
MyJIbTUMEIUWHOE O00OpyJAOBaHWE: TMepeHOCHOM kommbioTep (notebook) HP
ProBook6560B (onepanuonnass cucrema Linux Ubuntu 12.04 LTS (GNU GPL),
LibreOffice 3.4.3 (GNU GPL)), nepenocHoi komnbroTep (notebook) Toshiba Sattelite
1805 (omepanmonHnas cucrema Linux Xubuntu 12.04.1 LTS (GNU GPL), Abiword
2.9.2 (GNU GPL)), mnepenocHoit xommbiorep (notebook) ASUS X-51L
(oneparmonnas cuctemMa Linux Ubuntu 10.04 LTS (GNU GPL), OpenOffice.org 2.4
(GNU GPL)), aynuokononku F&D, aynunokononku Teac 80W, xogockomn [lommitrokc
(2 wrT.), nepeHocHoit mynbTUMenuiHbIN TIpoekTop OPTOMA EP774, nepenocHoi
9kpaH (2 mT.); 00OpyJdOBaHWE: KOMIUIEKT TEPEHOCHOTO  O0OpyJAOBaHUS
(razoananuzatrop MAK-2000M; razoananuzatrop W-TEST-8200, TtommuHomep
ynbTpazBykoBoit TT 100, komrmiekt pacxogomerpucta Jledbenp KP 01, kommiexkt ais
MOMCKa CKpBIThIX KoMMyHuKauuii LKZ-700, Tokomsmeputenbnubie kiaemu BM 151,
nanpHOMep JnazepHbli Disto D3a, Tepmomerp konTakTHbii TK-5.11 ¢ 30H1IOM,
TonmuHoMep yiabTpasBykoBod TY3-1, mokemerp TEC 0693, mupomerp DI1iR-632,
mymomep DB 100, mpubop muorodyukimonansasii AMI 300 CLA (onpeneneHue
napaMeTpoB Okpyxaroriei cpeasi), doroanmapatr CANON EOS-450D B xomruiekre,
dotomratus Continent Bl H=420-1300 wmwm.); ydeOHO-HAIVISIAHBIE TOCOOUS:
KOMIUJIEKT MH()OPMAIIMOHHBIX y4eOHO-HATISIHBIX TTOCOOU B COOTBETCTBUHU C BUIOM
y4eOHOM AeATEIBHOCTH).

2. VYyebnas aynutopus (nmaboparopusi sHeproayauta) Ne4.005mt ydeOHbIH
Kopnyc 4 s MPOBENEHHS 3aHATUM JIEKIIMOHHOTO THWIIA, MPAKTUUYECKUX 3aHSATHUM,
TPYIIOBBIX W  WHAWBHAYAJbHBIX  KOHCYJNbTAIlUW, TEKYIIEr0o KOHTPOJA H
MPOMEXKYTOYHON aTTecTanuu (Crenualn3upoBaHHas MeOeb: J0CKa ayauTOopHas,
CTOJIBI TpEToJaBaTessi W ayJuTOPHBIC, CTYyJbsl TPENOJaBaTeNii WU ayJAUTOPHEIE;
MyJIbTUMEIUHHOE 000pyJOBaHUE: TEpPEeHOCHON KoMmmbioTep (notebook) HP
ProBook6560B (omepanuonnas cucrema Linux Ubuntu 12.04 LTS (GNU GPL),
LibreOffice 3.4.3 (GNU GPL)), nepenocHoit kommnerotrep (notebook) Toshiba Sattelite
1805 (omepanmonnasi cuctema Linux Xubuntu 12.04.1 LTS (GNU GPL), Abiword
2.9.2 (GNU GPL)), mnepenocHoii xkommbioTep (notebook) ASUS X-51L
(omeparmmonnas cuctemMa Linux Ubuntu 10.04 LTS (GNU GPL), OpenOffice.org 2.4
(GNU GPL)), aynuokononku F&D, aynuokononku Teac 80W, komockomn ITomumrokc
(2 wt.), nepeHocHoit mynbTuMenauiHbli npoektop OPTOMA EP774, nepeHocHol
skpaH (2 mT.); o00OpyIOBaHHE: KOMIUIEKT TEPEHOCHOTO  00OpydOBaHUS
(razoanamm3atrop MAK-2000M; razoananuzatop W-TEST-8200, TtommuHOMED
yabsTpazBykoBoil TT 100, kommekT pacxogomerpucta Jlebens KP 01, komruiekt s
MOUCKA CKPBITBIX KoMMyHHKauuii LKZ-700, Tokomsmepurenbnbie kinemu BM 151,
nanpHoMep JnazepHbii Disto D3a, Tepmomerp kouTakTHbii TK-5.11 ¢ 30HI0M,



TonmuHoMep yiabTpasBykoBod TY3-1, mokemerp TEC 0693, nupomerp II1iR-632,
mymomep DB 100, npubop muoropynkimonansueiii AMI 300 CLA (onpenenenue
napameTpoB okpyxatomei cpenbl), poroannapar CANON EOS-450D B kommuiexre,
¢otomrratuBs  Continent Bl H=420-1300 wmm.); yueOHO-HaAIJISIAHBIE MOCOOUS:
KOMIUIEKT WH(POPMAIUOHHBIX YU4€OHO-HATJISIAHBIX TOCOOUN B COOTBETCTBUU C BHUJIOM
y4eOHOM AeSTeIHbHOCTH).

3. [lomenieHus st caMOCTOSITENBHOM pabOThl ¢ BO3MOKHOCTBIO MOAKIIOYEHUS
k cetu "MHTepHeT" M oOecmeyeHHEM JOCTyNa B AJIEKTPOHHYI HH(GOPMAIIMOHHO-
o0pa3oBaTebHYI0 CpEeJy OpraHM3aluMy: YHUTAJIbHbIE 3ajbl, yyeOHble Kopmyca 2,3
(KommbroTepHasi TeXHMKa C BO3MOXKHOCTHIO TMOJAKIIOYEHUS K ceTH «HHTepHeT» u
o0OecreyeHrueM J0CTyna B 3JEKTPOHHYI0 MH(OPMALMOHHO-00Pa30BaTENIbHYIO Cpeay
(BUOC JOHHTY) u snektpoHHO-0uOIMoTeuHyto cuctemy (ObC IPR Smart), a
TaK)K€ BO3MOXKHOCTHIO MHAMBUIYAIHHOTO HEOTPAHWYEHHOI'O JAOCTyHa O0ydYarolIuxcs
B OBC u ODUMOC nocpencrsom Wi-Fi ¢ nepcoHanbHbIXx MOOUIBHBIX ycTpoicTB. OC-
Microsoft Windows 7, OpenOffice 2.0.3 — o6mectBennas aunensus MPL 2.0/ Grub
loader for ALT Linux - aunensus GNU LGPL v3/ Mozilla Firefox - nuuensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
manen3usd GNU GPL.



