MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTuka u TEMIOTEXHHKA
HaumenoBanue o6pa3oBare/ibHOM nporpamMmbl: TemioBble 3JIeKTPUYECKHe CTAHUMHT
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuyeHus: 3a0uHast

PabGouyasi nporpaMmma IuCUUIIMHBI

IKOJOI'MYECKAA BE3OITACHOCTD TOC

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.02.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

1 cemectp - 4 yaca;

HpaKTuquKne 3aHATHA

1 cemecTp - 4 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

1 cemectp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 96,8 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

1 cemectp - 0,9 yaca;

BKJIIOYAS:
TecTtupoBaHue
JomaiuHee 3a1anue

IIpome:kyTouHast aTTecTALUS:

3auyer

1 cemectp - 0,3 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

Bnageney,

lMoTankuHa E.H.

WaentnuraTtop

R2dedd75c-PotapkinaYN-061f309]

E.H. ITorankuna

(LOIKHOCTB)

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

(mozmucs)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

BypakoB U.A.

Waentuduratop

R6e8dfb19-BurakovlA-87400e32

(pacumpoBKa MOAKCH)

N.A. Bypakos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3B8.HPI€)

3aBeyIOIIMI BBITYCKAIOIICH
KadeIphl

(mozmycs)

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnapeney

Poranes H.Q.

Waentuduratop

R618dc98f-RogalevND-c9225577

(pacmudpoBka
TIOJITTHCH)

H./I. Poranes

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3B8.HPI€)

(mozrucs)

(pacmudpoBka
TIOJITTHCH)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Legb ocBOeHMs JUCHMILIMHBI. SIBJISETCS H3y4y€HHE OCHOBHBIX HANpaBIECHUN IOBBILICHUS
HKOJIOTHYECKOM Oe30MaCHOCTH MPH IKCILTyaTaIlMH TEIUIOBBIX AIEKTpHUeCKuX cTanuui (nanee-TIC)
3agauM JUCHMIIUHBI
- U3y4eHHE MEePCIEKTUBHBIX TEXHOJIOTUH B 00J1aCTH 3aIIMTHI BO3AYIIHOTO OacceiiHa OT BEIOPOCOB
30J1bI, OKCHJIOB CEpPbI U a30Ta, Ha 0a3e KOTOPBIX MOXKHO CO3/aTh 3Kojoruuecku oezonacHsle TOC (nanee -
OxbTIC);
- U3y4€HHE NEePCIEKTUBHBIX PEILICHUH , HAIIPABJICHHBIX HA CHU)KEHUE BHIOPOCA BOJISHBIX M1apOB U
yraekucnoro rasa s 9kbTOC;
- U3y4€HHUE TeXHOJIIOTHYECKUX MTPOLECCOB YAAIEHHs OTX0I0B, 00pa3yIOLIMXCs PH SKCILTyaTalluu
TOC, B BUE ChIPbs MJIM KOHEUHBIX TOBAPHBIX IPOAYKTOB, IPUTOJHBIX JJIS1 IOCIELYIOIIETO
UCIIOJIb30BaHUs JIMOO JUTUTENBHOT0 0€3011acCHOr0 XpaHEeHHUS;
- OBJIaJIEHUE METOAMKOM ITPOBENIEHUS pacyeTa BHIOPOCOB YIJIEKUCIIOIO I'a3a U OLEHKU KayecTBa
3oJionwiakoB i1 DkBTOC.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMEHOBaAHUC KOI[ U HAUMECHOBAaHUC 3al'lJIaHI/II)OBaHHI)Ie pe3yJabTaThl Oﬁy‘leHI/l'il
KOMIIeTeHIIUH HHIMKATOPA T0CTHXKEHUS
KOMIICTCHIIUU
OIIK-1 Cnocoben UJI-1onk-1 Popmymupyer nenu | 3HATH!
dbopMyIMpoBaThH LU U U 3373491 UCCJICIOBAHUS - CHmxeHue BBIOPOCOB 30116l K OKCHIOB
3aJ1a4u MCCIICIOBaHNS, cepbl Ha OKBTOC.

BBISIBIIATH IPUOPUTETHI
peleHus 3a1a4, BBIOUpaTh
KPUTEPUU OLICHKU

OIIK-1 Cnocoben U-20mnk-1 Onpenenser 3HATh:
dbopMyIMpOBaTh LIETU U MOCJIEIOBATEILHOCTh PEIIEHUs | ~ CHikeHure BIOPOCOB OKCHJIOB a30Ta U
3aJ1auu MCCIIeIOBaHNS, 3ama4 BOAsAHBIX apoB Ha OKBTOC.

BBIABJIATH IPUOPUTETHL
peuicHus 3a4a4, BBI6I/IpaTB
KPHUTCPHUH OLICHKHN

OIIK-1 Crnocoben U-3ormk-1 PopmymupyeT YMETh:
dbopMyIMpOBaTh LIETU U KPUTEPHUU TIPHHSITHS PEIICHUS | ~ Pacuer BbiOpocoB CO2 u kayecTBa
3a/1a4M UCCIIEI0BaHUs, 3onouutakoB st OkBTOC.

BBIABJIATH IPUOPUTETHL
peuicHus 3a4a4, BBI6I/IpaTB
KPHUTCPHUH OLICHKHN

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumninHa OTHOCUTCS. K OCHOBHOM Mpo¢)eCCHOHAIbHON 00pa3oBaTenbHON nMporpaMme TerioBbie
anektpudeckue cranuuu (manee — OIIOII), mampaBnenuss moarotoBku 13.04.01 Termmosnepretuka u
TEIUIOTEXHUKA, YPOBEHb O0OPa30BaHUsI: BBICIIIEE 0Opa30OBaHUE - MarucTpaTypa.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

Pe3ynbraThl 00y4eHus1, MOTy4YeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOX0IUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PaOOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX equHHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CHIKeHHE BHIOPOCOB 28.3 1 13 - 1 - 0.7 - 0.3 - 25 - Camocmosamenvnoe usyuenue
30JIbI © OKCHIOB CEPBI meopemuueckozo mamepuana: Visyaenue
Ha OkbTOC JIONOJIHUTENILHOTO MaTepuaia o pas3ieny
1.1 CHmkeHHUe BEIOPOCOB 28.3 1.3 - 1 - 0.7 - 0.3 - 25 - "CHIKEHHE BRIOPOCOB 307161 M OKCHJIOB CEPhI Ha
307161 U OKCHJIOB CEPBI OxbT2C"
Ha OxkbTOC IlodzomogKa K neKyuiemy KOHmpoio:
[ToBTOpEHNE MaTepuaia o paaery
"CHImKCHIE BRIOPOCOB 30JI6I 1 OKCHIOB CEPHI Ha
OxbTOC"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], 38-90
[2], 115
[3], 115
2 CHixeHune BbIOpoca 32.2 13 - 1 - 0.6 - 0.3 - 29 - Camocmosamenvnoe usyuenue
OKCHJIOB a30Ta U meopemuyeckozo mamepuana: 1zyuenue
BO/ISIHBIX TAPOB Ha JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
IxbTOC "CHmXeHune BEIOpoca OKCHIOB a30Ta U BOJISHBIX
2.1 CHixeHune BbIOpoca 32.2 13 - 1 - 0.6 - 0.3 - 29 - napoB Ha OKBTOC"
OKCHJIOB a30Ta U Ioozomoska Kk mexyuiemy KOHmpoaio:
BO/ISIHBIX MApOB Ha [ToBTOpEHNE MaTepuaa 1o pasaeiry
DkbTOC "CHIKEHHUE BEIOPOCA OKCHJIOB a30Ta M BOJISHBIX
napos Ha OkBTOC"
H3yuenue mamepuanog 1umepamyprbix
UCHMOYHUKOG:
[1], 92-155
[2], 101-103
[3], 101-103




3 Pacuer BriOpocoB CO2 | 29.5 14 - 2 0.7 - 0.3 - 25.1 - Camocmosamenvhoe usyuenue
U KayecTBa meopemuueckozo mamepuana: Visyaenue
30JIOIUIAKOB JIJIsI JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
OxBTOC "CHmKeHHE BBIOpOCa YTIIEKHCIIOTO ra3a u
3.1 CHmxkeHue BEIOpoOca 29.5 14 - 2 0.7 - 0.3 - 25.1 - 3ononutaky Ha OKBTOC"
YTJIEKHCIIOTO Ta3a u Ilooz0mogKa K meKyuiemy KOHmpoJio:
30JIONITAKH Ha IToBTOpEHNE MaTepuana Mo pasaety
3xbTOC "CHIDKEHHE BBIOpOCA YTIIEKUCIIOTO Ta3a u
3ononutaku Ha OKBTOC"
H3zyuenue mamepuanog iumepamypHsix
UCIOYHUKOB:
[1], 157-184,186-202
3ayer 18.0 - - - - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 4.0 - 4 2.0 - 0.9 0.3 79.1 17.7
Hroro 3a cemecTp 108.0 4.0 - 4 2.0 0.9 0.3 96.8

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBuIyanbHbIe KOHCYIBTAIIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpymmoBsie KOHCYIbTAMU TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii KoHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cruorcenue eb16pocos 30l U oxcudos cepovl va IkBETIC

1.1. CHmxeHue BBIOPOCOB 307161 U OKCHIOB cepbl Ha DKBTOC

MecTo u poiib TBEpAOro TOIUIMBA B 3Hepreruke Poccuiickoit @enepanun. CHUkKeHUE BbIOpOCa
30JI0BBIX 4YacTHI[ C JbIMOBBIMU Tra3aMU KOTJIOB. 30JIOYJABIMBAHME W THUIBI 30JI0YJIOBUTEIICH.
LIMKIIOHHBIE ¥ MOKpPBIE 30JI0YJIOBUTEIH. DIEKTPOPMIbTpbl. TkaHeBble (GUIBTPHI, HX KOHCTPYKIIHS.
OnbIT OCBOEHUS TKaHEBBIX QUIbTpoB. CHMXKEHUE BHIOPOCOB OKCHIOB cepbl. HopmaTuBhl BeIOpOCa
OKCHJIOB cepbl B arMochepy. OuncTKa TOMINBa OT coeTuHeHU cepbl. CBsA3BIBAaHNE OKCHIOB CEPHI B
nporecce ropeHusi. OUnCTKa JbIMOBBIX Fa30B OT COEAMHEHUH cepbl. MOKPOU3BECTHSAKOBBINA ClIOCO0
(MUC) ounctku ABIMOBBIX Tra3oB OT OKCHIOB cepbl. Mokpo-cyxoii cnocod (MCC) ouuctku
JIBIMOBBIX T'a30B OT OKCHJIOB Cepbl. MarHe3uTOBbIH CIIOCOO OYMCTKU JABIMOBBIX I'a30B OT OKCHIOB
cepbl. YIpPOILIEHHBbIE Majo3aTpaTHbIE TEXHOJIOIMH CEPOOYUCTKH. TEeXHUKO-3KOHOMHYECKHE
IIOKa3aTeal CEPOOUYUCTKH I10 JAaHHBIM OTEYECTBEHHBIX M 3apyOE€KHBIX (UPM I HKOJOTHYECKU
6e3omacHbix TOC.

2. Crudicenue eblOpoca okcu008 azoma u 600saHbix napos Ha IxkbTOC

2.1. CHmxeHne BBIOpOCca OKCHJIOB a30Ta U BOJSHBIX mapoB Ha DKBTOC

HopmatuBel BIOpoca OKCHI0B a30Ta. MexaHn3Mbl 00pa30BaHMs OKCUJIOB a30Ta: TEPMHUUECKUE,
TOIIMBHBIE, "ObICTphIe" OKCHABI a30Ta. [lepBUYHBIE MEPONPHUATHS MO YMEHBIICHHUIO BBIOPOCOB
OKCHJIOB a30Ta: TOPEJIKU C HU3KUM BBIOPOCOM OKCHJIOB a30Ta, CTYNEHYATOE CKUIaHHE TOIUIMBA,
PeLUpPKYISAUsS  JbIMOBBIX Ta30B, KOMOMHAIUs [EpPBUYHBIX Meponpuatuil. Bropuunsie
MEpONpPHUATHS 10 CHUXKEHUIO BbIOpoca OKCHIOB a30Ta. CeNeKTHUBHOE KAaTaIUTUYECKOe U He
KaTaJINTUYECKOE BOCCTAHOBIICHHE OKCUIOB a30Ta B aTOMAapPHBIN a30T. DJIEKTPOHHO-JIy4€BOU C110CO0
OUYUCTKHM [JBIMOBBIX Ta30B OT OKCHAOB cepbl M a3oTa. CHHXKEHHE BBIOpPOCAa BOJSHBIX I1apOB.
Cucrembl OXJIQXIEHHUSI KOHACHCATOPOB TypOWH (MPSIMOTOYHAsE W OOOpPOTHAS C TPAAUPHIMH).
BeiOpocsl BOAsHBIX mapoB ¢ JbIMOBBIMH razamu oT TOC B atmocdepy. Cyxue rpaaupHu
['paaripHu KOMOMHHUPOBAHHOIO THIMA JUIs 3KoJdoruuecku 0ezonacHbix TOC.

3. Pacuem evibpocos CO2 u kauecmea 3onouiiakoes oas IxkbTIC

3.1. CHmkeHune BhIOpOCa YIIIEKUCIOTOo Ta3a u 3oyonutakd Ha OkbTOC

BnusiHue yriekucnoro raza Ha rioOanbHOE MOTEIJIeHHE KiuMata Ha 3emse. CrocoOsl
OrpaHMuYEHUsl BbIOpOCa YrIeKUCIIOoro rasa B arMochepy: CKUTraHWe UCKOMAeMbIX TOIUIMB C MajbIM
COJIep’)KaHUEM YIJIEPOJa; UCIIOJIB30BAHUE SIACPHON DHEPIMM; pealu3alus TEXHUYECKUX PELICHHH,
nossimatronux KIIJ[ TOC; sneprocOepekenue; TeriopuKais; UCI0JIb30BaHNE BO30OHOBISIEMBIX
ucrouHukoB »Hepruu. [loswimenue KIIJ , maporyp6unnsix TOC. Ilosbrimenue KIIJ[ 3a cuer
OpraHM3ali Mapora3oBbIX LUKIOB. XUMHUYECKMA U (Pa30BO-MHUHEPATOTUYECKUH COCTaB 30Jbl U
nuIaka. BinsgHHME 305I0IIIaKOB Ha OKpyKaroulyro cpeny. Mcmons3zoBanue 3omonuiakoB TOC.
MeToauueckie TOJIOKEHUS IO CO3JIaHUI0 CHCTEM 30JIOILIAKOYJAJIeHHs Ha HKOJOTHYECKH
6e3omacubix TOC.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. CHmkeHue BBIOpOCa OKCHIOB a30Ta U BOASHBIX mapoB Ha DKBTOC (2,5 yaca);
2. Camxenue BbIOPOCOB 30161 U OKCUIOB cepbl Ha DKbTIC (2,5 vaca);
3. CHmkeHme BrIOpoca yriekucnoro rasa u 3onommaky Ha OkBTOC (3 gaca).

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO



3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OOcyxneHne MarepuayioB Mo keiicam pasnena "CHKEeHHE BBHIOPOCOB 30JbI M OKCHJIOB
cepsl Ha DKBTOC"

2. OOcyxneHue mMaTepualioB 1o keiicam paszzaena "CHuXeHHE BBIOPOCOB OKCHIOB a30Ta U
BOJIIHBIX MapoB Ha DKbTOC"

3. OO6cyxaenue MarepralioB Mo kericam pasnena " CHUKEHHE BHIOpOCa YIIIEKUCIIOTO Ta3a u
3oJsionuiaku Ha OKbTOC"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI

OPMHUPYEMBIX B HUX KOMIIeTeHI Uil

3arIaHupOBaHHBIE PE3YAbTAThI 00YUYEHUS 110

Howmep paznena

OreHouHOE CpE€ACTBO

Konbr JUCHUTIIUHEI (B (THI ¥ HAUMEHOBAHUE)
JTUCIUILINHE
WHIUKATOPOB | COOTBETCTBHH C 11.3.1)
(B COOTBETCTBUH C pa3aesioM 1)
1 | 2] 3
3HaTth:
CHuxeHue BEIOPOCOB 307161 M OKCHIOB CEPBI -1 + TectupoBanue/ CHIKEHHE BEIOPOCOB 30JIbI U OKCHJIOB
-lomk-1
Ha OkbTOC cepol Ha DkBTOC
CHmkeHne BRIOPOCOB OKCHJIOB a30Ta U TectupoBanue/CHUXKECHHE BEIOPOCOB OKCHJIOB a30Ta H
N-20omk-1 +
BOJIAHBIX MapoB Ha DKbTOC BOJIAHBIX 1apoB Ha DKbTOC
Ymersb:
Pacuer BeiOpocoB CO2 u kauecTBa -3 + Jomamnee 3ananune/Pacuer BeiopocoB CO2 u kauecTBa
-30IK-1
3ojiomakoB st DkbTOC 3ojionuiakoB st DkbTOC




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Pacuer BeiOpocoB CO2 u xadectBa 3o1onuiakoB st DKbTOC ([Jomamrnee 3aganue)

®Popma peanuzaiu: KomnbroTepHoe 3a1aHue
1. Camkxenue BBIOpOcoB 30116l U OKcUI0B cepbl Ha DKBTOC (TectupoBanue)
2. CHmxeHue BEIOPOCOB OKCHIOB a30Ta M BoAsHBIX napoB Ha DKBTOC (TectupoBanue)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

3auem (Cemecmp Nel)
Onenka (3auTeHO , HE 3a4YTE€HO) oOlpenensercss B cooTBeTcTBUM ¢ [lomokeHueMm o OamibHO-
peliTuHroBoit cucreme s cryaeHtoB HUY «MOW» Ha ocHOBaHHMU CEMECTPOBOM M 3au€THOM
COCTaBJIAIOIIUX

B numiom BeIcTaBIsieTcs omieHKa 3a 1 cemectp.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCIUIIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 ITeyaTHBIE U YJIEKTPOHHBbIE H3TAHNS

1. [ToBsimenue sxkonorudeckoi 6e3omnacuoctu TOC : yueOGHOE TOcCOOHE ISl BYy30B IO
HarpasieHuto 650800 "Temnosnepreruka", cnenuaabaocTsM 100500 "TermoBbie 2eKTpUYECKHE
cranuuu" u 100600 "TexHOIOrHs BOJIBI M TOIJIMBA HA TEIUIOBBIX M aTOMHBIX 3JIEKTPUUYECKHUX
crannusax" / A. . AGpamos, u 1p., Mock. suepr. un-t (MOU TY) . — M. : U3zn-Bo MOU, 2002 . —
378 c. - ISBN 5-7046-0712-8 .;

2. Mansmenko C.I1.- "OcHoBbl coBpemenHoM sHepreTuku Tom 1. CoBpemenHas
terosHepreTuka", U3narenscto: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013373.html;

3. OcHoBbI coBpeMeHHoOM sHepreTuku. B 2 1. T.1. CoBpeMeHHas TeMI09HEpreTUKa : yueOHUK Jis
BY30B 110 HampasieHusM "Temnosnepreruka", "DnexkTposnepreruka’, "IHepromammHocTpoeHue" /
A. JI. Tpyxuuit, M. A. U3ztomos, O. A. IloBapos, C. I1. Mansimenko ; O6m. pea. E. B. Ameructos .
— 4-e w31, iepepad. u gon . — M. : Usmarensckuit jom MDU, 2008 . — 472 c. - ISBN 978-5-383-
00161-5 ..

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maiing BuneokongpepeHuuu.



5.3 UaTepHeT-pecypcsl, BKJIIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za gaunbix Scopus - http://www.scopus.com

6. Dnexrponnas 6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

7. IlopTan oTKpbITHIX AaHHBbIX Poccuiickoii ®@exepanuu - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAJIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
9. ba3a OTKpPBITHIX JaHHBIX NPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
connabHoi 3amuThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru
11. ba3a oTKpBITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
12. DnexkTpoHHasi oTKpbITas 6a3a naHHbIX '"'Polpred.com O630p CMHU" -

https://www.polpred.com

13. Uudopmanmnonno-cnpapoynas cucrema «Kogexc/Texakenmepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

14. HauMoHaJIbHBII MOPTAaJI OHJIAKH 00yueHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
15. O¢puunanbHblii caiiT @eaepajabHOI0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H

MeTpoJioruu - http://protect.gost.ru/
16. OTkpbITasi yHuBepcuterckas nngpopmaunontas cucrema «POCCHSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynutopumn, OcHamenune
HalMeHOBaHHUe
Y4eOHble ayIuTOpUN K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKA UHTEPAKTUBHAS,
JUTSL IPOBEJICHUS MYJIbTUMEIUNHAS KOMIIBIOTEPHAsS CETh C BBIXOJIOM B MIHTEpHET,
JIEKIMOHHBIX 3aHATUHN U CTyus MYJIbTUMEIUMNHBINA TPOEKTOP, KOMIIBIOTED

TEKYIIEro KOHTPOJIS

MEePCOHAJIbHBIN

K-417/7, CBeroBas
‘IepHaH CTYI[I/IH

CTYJI, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WnuTepHer, MUKPO(OH, MyJIbTUMEIUITHBIN
IPOEKTOP, IKPaH, 000pyAOBaHHUE
CIELNAIN3UPOBAHHOE, KOMIIBIOTED
IIEPCOHAJIbHBIN

VY4ebHble ayIUTOPUH XK-417/1, CTOJI IPEN0IaBaTeNs, CTOJI KOMIIBIOTEPHBIH,
JUTSI TIPOBEICHUS KommbrorepHsrii mkad 1 JOKYMEHTOB, mKad I OJCK b, CTOJ
MPAaKTUYECKUX 3aHIATUH, kinacc UJ10 MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B

KP u KII NuTtepHeT, nocka MapkepHasi epeIBHKHas,

KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIUIIMOHEP, CTeH]T MH)OPMAITMOHHBIH

VY4eOHble ayIUTOPHH K-417/1, CTOJI MIPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
JUTSI TIPOBEICHUS KommbrorepHsrii mkad 711 JOKYMEHTOB, mKad I OJSK b, CTOJ
MIPOMEKYTOUHOMN kinacc UJ10 MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B

aTTecTalu HNuTtepHeT, nocka MapKepHasi epeBHKHas,

KOMIIBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJUITMOHED, CTEH1 MH(OPMaIlMOHHBIN
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IMTomemenus misa
CaMOCTOSITCIILHOU
paboThl

HTB-303,
KomnbrotepHsiii
YUTAJILHBIN 341

CTOJI KOMITbIOTEPHBIN, CTYJI, CTOJ MUCbMEHHBIMH,
BCIIAJIKA OJId OACXK/IbI, KOMIIBIOTCpHAs CCTh C
BBIX0JIOM B IHTEpHET, KOMIIBIOTED
IIEPCOHAJIBHBIN, IPUHTEP, KOHIULIUOHED

ITomemenus s 2K-2000, CTOJI, CTYJI, KOMIBIOTEP MEPCOHAIBHBIMN,
KOHCYJIbTUPOBAHUS Kondepeni-3an KOHJIULIUOHEP
N0
ITomemenus s K-417 /2a, CTEJUIaX I XPAaHEHUS UHBEHTAps, DKpaH,
xpaHeHus oobopynoanusi | [lomemenue ais yKa3Ka, apXUBHBIC IOKYMEHTBI, TUTIJIOMHBIC 1
1 y4eOHOTO MHBEHTApS WHBEHTaps KYPCOBBIE€ PaOOTHI CTY/ICHTOB, KAHIICISIPCKUI

IIPUHAUIEKHOCTH, CIIOPTUBHBIA HHBEHTAph,
XO34MCTBECHHBI HHBEHTAPh, 3allaCHBIC
KOMILIEKTYIOLME Ui 000pyJOBaHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Dxkosiornyeckas oe3omacaocts TOC

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 CHwmxkenue BEIOPOCOB 30161 U OKCHI0B cepbl HAa DKBTOC (TectupoBanme)

KM-2 CHuxeHre BRIOPOCOB OKCHIOB a30Ta M BOJsHBIX apoB Ha DKBTOC (TectupoBanue)
KM-3 Pacuer BeiOpocoB CO2 u kauectBa 30somnutakoB it DkbTIC ([Jomamnaee 3aganue)

Bua npoMexyTouHoO# aTTecTauuu — 3ayer.

Wunekc KM-1 | KM-2 | KM-3
Howep Pa3nen nucuumninHb RM:
pasjena Henens 5 10 15
KM:
1 CHukeHue BIOPOCOB 304161 U OKCUA0B cepbl Ha DKBTOC
11 CHmxeHue BIOPOCOB 301161 U OKCHA0B cepbl Ha DKBTOC +
5 CHmxeHmne BbIOpOca OKCHJIOB a30Ta U BOJSHBIX ApOB Ha
OxbTOC
21 CHmkeHne BRIOpOca OKCHJIOB a30Ta U BOJISHBIX MapOB Ha +
' OxbTOC
3 Pacuer Bo16pocoB CO2 u kayecTBa 30JI01UIAKOB JJIsI
OxkbTOC
31 CHmKeHue BBIOpOCca YTIIIEKHCIIOTO ra3a v 30JI0IIIaKH Ha +
' OxbTOC
Bec KM, %: 30 30 40
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