defepanbHOE rocy1apcTBEHHOE GHOPKETHOE 06PA30BaTEe/IbHOE YUPEXAeHN e

BbICLLEro 06pa3oBaHUA

«HOBOCMBUPCKMIA FOCYAAPCTBEHHbIV TEXHUYECKNIA YHUBEPCUTET»

Kadheapa NHXeHepHbIX Npo6/ieM 3KOM0rnu

“YTBEPXXOAHID”
OJEKAH ®NA

A.7.H. CaneHko C. 4.
r.

PABOYAJ ITPOITPAMMA JUCLHITIIMHDBI
JKOJIOTHYECKHE NPOOIeMbI IJHEPTreTHKH

Ob6pasoBarenbHas nporpammva: 20.04.01 TexHocgepHas 6e30MacHOCTb, MarncTepckas nporpaMmma:
H)eHepHas 3awwmTa oKpy>KatoLLeid cpegpbl

Kypc: 1, cemectp : 2
dakynbTeT NeTaTe/bHbIX annapaTos,

CemecTp

No

Bupg geatenbHocTn

2

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

64

JNekumm, yac.

36

MpakTnyeckune 3aHATUA, Yac.

NabopaTtopHble 3aHATUA, Yac.

18

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

N3 HUX I'IpaKTI/ILIeCKOI\/’I
noAroToBKK, 4ac.

ATTecTauus, yac.

10

KOHcy}'IbTaLI,VII/I, yac.

11

CamocTosTenbHas paboTa, yac.

12

Buabl caMocToATENbHOI paboThl
(KypcoBoIi NPOEKT, KypcoBast
pab6oTa, PI"3(P)/pedepar,
NOArOTOBKA K KOHTPO/IbHOW
paboTe)

13

Bwp attectauum

Hosocnbupck 2021



Pabouas nporpaMma cocTae/ieHa Ha OCHOBaHMU (PefepasibHOro rocyjapCTBEHHOro 06pasoBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHusA NoO HanpasneHnio (cneymnanbHocTy): 20.04.01 TexHochepHas
6e30nacHoCTb

& OC BBefeH B aeinctame npmkasom Nel72 ot 06.03.2015 ., gata ytBepxaeHms: 27.03.2015 .

MecTo AucumnvHbl B CTPYKTYpe yyebHoro nnaHa: biok 1, BapratneHas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 20.04.01 TexHochepHas 6e30MacHOCTb

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

I3, npoTtokon 3acefaHuns Kagenpbl No ot 31.08.2021

YTBepX/eHa Ha CoBeTe (paKy/bTeTa fieTaTe/IbHbIX annaparos, NpoTokon Ne 6 ot 31.08.2021

Pabouyto nporpaMmmy AUCUMNHLI paspaboTan:
npodeccop, 4.T.H. JlapnuknH B. B.
3aBepyrownii kageapoii:

npodeccop, A4.T.H. JTapuukuH B. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytomii Kadeapoii JlapnukuH B. B.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

KomneTteHumn

Mpynna

VIHAMKATOPbI AOCTUXKEHNS] KOMMETEHLIMIA

HaAEeXHOCTU N TEXHOTeHHOIo pucka

KomneTeHums I OC: MK.13 cnoco6HOCTb MPUMEHSATL METO/bl aHaN3a U OLIEHKN

npo6s1em NPoteccMoHaNbHOM 0611acTH

KomneTeHums ®IOC: MK.8 cnocobHOCTL OPUEHTMPOBATLCA B MOTHOM CMEKTPE HayYHbIX

OKpPY>XaroLLy cpeay

KomneTeHumst HITY: MK.26.B cnoco6HOCTb peasiv3oBbiBaTb Ha MPaAKTUKE B KOHKPETHbIX
YCNOBMAX U3BECTHbIE MEPONPUATUA MO MAUHUMU3ALMW BO3LENCTBUA OpraHm3alymn Ha

OKpPY>XaroLLy cpeay

KomneTeHumst HITY: MK.26.B cnoco6HOCTb peasiv3oBbiBaTb Ha MPaAKTUKE B KOHKPETHbIX
YCNOBMAX U3BECTHbIE MEPOMNPUATUA MO MAHUMU3ALMW BO3LENCTBUA OpraHm3almmn Ha

OKpPY>XaroLLy cpeay

KomneTeHumst HITY: MK.26.B cnoco6HOCTb peasiv3oBbiBaTb Ha MPAKTUKE B KOHKPETHbIX
YCNOBMAX U3BECTHbIE MEPONPUATUA MO MAHUMU3ALMW BO3LENCTBUA OpraHm3almmn Ha

B TOM YMC/Ie B PEXXMME Ype3BblHaliHOl cuTyaumum

KomneTeHumst HITY: MK.27.B cnoco6HOCTb OPraHn30BbIBaTb U PYKOBOAWTH
[eATeNbHOCTBIO NOAPa3LeneHns No 3alyTe OKpYXatoLLel cpefbl Ha YPOBHE OpraHu3aLuu,

2. TpeboBaHus HI'TY K nnaHnpyemMbIM pesy/ibTatam 00yyYeHUs, COOTHECEHHbIM C
NHAMKATOPaMu LOCTVKEHNSA KOMMETEHL M

Tabnuua 2.1

NHAMKaTOPbI AOCTUXKEHUS] KOMMNETEHLIWIA

PesynbTaTtbl 06yyYeHUA

dopMbl OpraHmnzaLmm
3aHATUN

MK.8.36 3HaTb 3KoNOrMyeckmne NpobsieMbl aTOMHONA, YroNbHOM, rMapo-, BETPO-,
renno- 3HEPreTUKN U MyTU KX PeLeHmns

Nexkuymn

MK.8.36 3HaTb 3KONOrMYecKmne NpobsieMbl aTOMHOA, YroNbHOM, TMApo-, BETPO-,
TeNV0- 3HEPTreTUKN 1 MYTU UX PeLLIEHS

Nekumu; NTabopatopHble paboThbl

MK.26.B.36 3HaTb CMOCO6bLI CHYDKEHMS BPEAHOIO BO3AECTBMA 06bEKTOB
3HEPreTUKM Ha YenoBeKa M OKPYXKatoLLYH cpefdy B MCTOYHWUKE 06pa3oBaHus

Nekuwuu; NabopaTopHble paboThl;
CamocToaTenbHas paborta

MK.26.B.36 3HaTb CNOCOG6bI CHUXKEHUS! BPEHOTO BO3AEHCTBUS 06BEKTOB
9HEPreTUKMN Ha Ye/loBeKa U OKPYXKAKOLLLYIO Cpefly B MCTOUHWKE 06pa30BaHus

Nexuyn; CamocTosTeNbHas paboTy

MK.26.B.y1 ymeTb Ha OCHOBe pacyeTa nogdupathb Mblfe- 1 ra3004NCTHOE
060pyf0BaHKe N0 XapaKTePUCTNKAM NOTOKA [bIMOBbIX UV BEHTUNSLNOHHbIX
rasos

Nekumn; JTabopaTopHble paboThbl;
CawmocTonTenbHas paboTa

MK.26.B.y1 ymeTb Ha OCHOBe pacyeTa nogodupathb Mblfe- 1 ra3004NCTHOE
060pyf0BaHKE NO XapaKTeEPUCTUKAM NOTOKA [bIMOBbIX UIN BEHTUNALNOHHbIX
rasos

JlabopaTopHble paboThl;
CamocTosTensHas pabota

MK.26.B.y1 ymeTb Ha OCHOBe pacyeTa nogodupathb Mblfe- 1 ra3004NCTHOE
060pyf0BaHKE NO XapaKTeEPUCTUKAM NOTOKA [bIMOBbIX UIN BEHTUNALNOHHbIX
rasos

Nekumn; JTabopaTopHble paboThbl;
CamocTonTenbHas paboTa

MK.26.B.y5 NpoBOAUTbL MHXEHEPHbIE pacyeThl C Liebio OnpeseneHuns 30H
NOBbILLEHHOIO 3arpA3HeHNs

Nexuyn; CamocTosTeNbHas paboTy

MK.13.y4 onpeaensiTb PacyeTHbIM MyTeM 3KOMOTMYECKIE XapaKTEPUCTUKM
aTMOCepHOTo BO3ayXa, M1Apocteps! 1 NOUBLI Ha TEPPUTOPUN, MOLBEPXKEHHO
BAMSHMIO UCTOYHIKA 3arPA3HEHNS

JTabopaTopHble paboThl;
CamocTosTensHas pabota

MK.27.B.39 3HaTb CTPYKTYpPY U COBPEMEHHOE COCTOSAHME
TOM/IMBHO-3HEPreTUYECKOTO KOMI/ieKca Poccun, a TakKe HanpasieHus pasBuTus
MVPOBOWA 3HEPTETUKM

Nekuyu; CamocTosTeNbHas paboTy

MK.27.B.39 3HaTb CTPYKTYpPY U COBPEMEHHOE COCTOSAHME
TOM/IMBHO-3HEPreTUYECKOTO KOMI/ieKca Poccun, a TakKe HanpasieHus pasBuTus
MVPOBOWA 3HEPTETUKM

Nekuyn; CamocTosTeNbHas paboTy




MK.27.B.39 3HaTb CTPYKTYpYy M COBPEMEHHOE COCTOAHME CawmocTonTenbHas paboTa
TOMNJIMBHO-3HEPreTUYECKOr0 KOMI/IeKCa Poccum, a TakxKe HanpasneHns passnTus
MWPOBOW 3HEPreTUKK

MK.27.B.39 3HaTb CTPYKTYpYy M COBPEMEHHOE COCTOAHME Nekuyn; CamocTosTe/bHasA paboTa
TOMNJIMBHO-3HEPreTUYECKOr0 KOMI/IeKCa Poccum, a TakxKe HanpasneHns passnTus
MWPOBOW 3HEPreTUKK

MK.27.B.39 3HaTb CTPYKTYpY M COBPEMEHHOE COCTOAHME Nekuyn; CamocTosTe/bHasA paboTa
TOMNJIMBHO-3HEPreTUYECKOr0 KOMI/IeKCa Poccum, a TakxKe HanpasneHns passnTus
MWPOBOW 3HEPreTUKK

3. CofiepyXaHue 1 CTPYKTypa ANCUMUN/UHBI

Tabnuua 3.1
N3 HuX B NHpnkaTopbl
o AKTUBHble
TeMbl nekuunit Yacbl |thopme npakT. JOCTIDKEHNS
thopmbl, Hac. o
noar., vac. KOMMeTeHUWi

CemecTp: 2

AnpakTnyeckas eguHmua: CTPYKTypa 1 Harpas/ieHUe pa3sBUTUS MUPOBOTO Y POCCUIACKOTO
TOM/IMBHO-3HEPTETUYECKOT0 KOMI/IEKCA

1. CTpartervs pa3suTia MUPOBOI aHepPreTUKK. nobanbHble 2 0 0 MK.27.B.3-1.
3HepreTuyeckune npobnemMbl. IHepPro6e30nNacHoCTb. 9
2. CtpykTypa TIK Poccuun. CTpyKTypa aHEpreTuku.
HanpasneHue pasBuTHA 3HepreTMkn Poccun. PocT 2 0 0 MK.27.B.3-1.
BbIPabOTKM 3/1EKTPO3HEPIUN KaK KaTanm3aTop 9
NMPOMBbILLIEHHOr0 pocTa.
AunpakTndeckasa egnuHuLa: VICTOUHMKN 3HEPTUM U UX MOTeHUMalbHbIE pecypcbl
3. MoHATMe aHeprumn. Bo3obHOBNSEMbIE U

MK.27.B.3-1.
HEeBO300HOB/NAEMbIE UCTOUHWUKN 3HEPTn. ANbTepHATUBHbIE 2 0 0 9
NCTOYHWNKN SHEPTUN.
4. PacnpefeneHvie pecypcoB. 3anacbl HEBO30OHOBNAEMbIX 2 0 0 MK.27.B.3-1.
NCTOYHVKOB. 9
5. XKngkoe, razoobpasHoe, TBepLoe Tonameo. Pabouee
TONMMBO. YCNOBHOE TONMBO. MOHATYE rOproYeli Macchl. AK 27 B.3-1
TennoTa cropaHus, BNaXKHOCTb, 30/IbHOCTb, MUHepa/ibHble 2 0 0 ' 9 o
NpUMecK, CoCTaB M TENIOTEXHWUYECKUE XapaKTepuCTUKN
TOMMBA.

AngakTuyeckas equHMLa: TenioBble U 3N1EKTPUYECKINE CTaHLIMM HA OPFraHNYeCKOM TOM/IMBE U
OKpy>KatolLias cpeaa

6. YCTPOCTBO M NPUHLMN paboTbl CTaHUMK. ["eHepanbHbIl
nnaH. OCHOBHble TEXHO/OMMYECKNE OObEKTI. MK.8/HN.3-1
MapoTyp6UHHbIE 3NEKTPUYECKME CTaHUmK. Linkn .6

rasoTyp6UHHOI yCTaHOBKM. [Napora3oBble yCTaHOBKW.

7. 3Konornyeckme Npobaemb! CTaHLUMM 1 cNoco6bl 6OpPLOLI €

MK.26.B.3-1.
HUMK. MeToamKa pacyeTa AbIMOBbIX TPY6. NoaroToska 6.MK.26.B.Y
TON/IMBA Nepes CxuraHmeM. TexHOIOrMYecKme cnocobsl 4 0 0 1MK.26.B.Y
CHWKEHWSA BbIBPOCOB 3arpA3HAIOLLMX BELLECTB.

5,MK.8/HN.3
CoBpeMeHHble TEXHO/IOMMN OYMCTKMN BbIBPOCOB 1 COPOCOB

-1.6

T3C.
OnpakTnyeckas eguHuLa: ATOMHaA 3HepreTuka 1 oKpyxkaroLlas cpeja
8. ApepHas aHeprua. MexaHn3m TennoBbigeNeHuns. 2 0 0 HK'S/EM'?"l
9. YCTpOMCTBO M NPUHLMN paboTbl CTaHUMW. [ eHepanbHbIl 4 0 0 MK.8/HN.3-1

nnaH. OCHOBHbIE TEXHONOITMYeCKMe 0OBEKTHI. .6




MK.26.B.3-1.
10. 3konoruyeckue NpobaemMbl CTaHUMK U CNOCo6bl 6OPLOBLI 6.1K.26.B.Y
C HUMW. MeToAbl OYUCTKN PaaN0aKTUBHbBIX ras3oB. 2 0 0 L oA
1,MK.8/HN.3
ObpalLieHue ¢ pafMoaKTUBHBIMI OTXOLaMU. 16
OunpakTndeckada eguHuLa: M'vapoaneKTpocTaHLMKM U OKpY>XKatoLas cpeja
11. SHeprus peyHoro BOAOTOKA. Y CTPOWCTBO M MPUHLKMN
” MK.8/HAN.3-1
paboTbl CTaHUMK. ["eHepasibHbIN MnaH. OCHOBHbIE 4 0 0 6
TEXHONOrMYecKme 06bLEKTHI. '
MK.26.B.3-1.
12. 3konoruyeckue NpobaemMbl CTaHLMK U CNOCo6bl 6OPbLOBI 9 0 0 6,MK.26.B.Y
C HUMKN 1,MK.8/HN.3
-1.6
AunpakTndeckas egnHuLa: HeTpagnunoHHaa sHepreTnKa U oKpy>karowas cpeja
13. SHeprus Bo34yLUHOro NOTOKa. XapaKTepucTuKu
MK.8/HN.3-1
COMHEYHOrO M3/yYeHNs KaK 3HepreTnyeckoro pecypca. 4 0 0 6
MeTo/b! UCNOMb30BaHNA 3HEPT1W BETPA U COMHLA. '
14. Masible rnapo3nieKTpoCcTaHUNN, BETPSAHbIE, MPUVBHBIE,
resino-, reoTepMasibHble 31IeKTPOCTaHLMK - YCTPOMCTBO, MK 26.B.3-1
NPUHLUMN paboTbl, OCHOBHbIE TEXHOMOIMYECKNe 00bEKTDI, 6 I'I.K 2'6 .B y
3(h(heKTUBHOCTb, 3KOIOTNYECKMe NPo6emMbl 1 METOAbI 2 0 0 L oA
1,MK.8/HN.3
60pbObI ¢ HUMK. BogopoaHoe Tonmneo. bUOTONIMBO. 16
3HepreTuKa Ha TOMMBHbIX 3/1eMeHTaxX. TepMosiepHas '
SHepreTuka.
M3 Hux B AKTUBHBIE MHankaTopsl
TeMbl nabopaTopHbIX paboT | Yackl |hopme npaxT. (bopMb1, uag, | ACCTVXeHMS YyebHasa gesaTe/lbHOCTb
noAr., vac. ' " | komneTeHuwuiA

CemecTp: 2

AnpakTuyeckas egmHuua: Tennosble U INIEKTPUNYHECKNE CTaHUMN Ha OpraHN4YeCKOM Tomnmee 1

OKpy>KatolLias cpeaa

1. OnpegeneHve
3arnbl/IEHHOCTW MOTOKa rasa 4 0 0
NpPsIMbIM METOA0M

NK.13/HAN.Y
4

1) MoBTOpPEHNE METOL0B
onpeseneHns 3arblfIeHHOCTU
ra3oBoro rnoToka.

2) Onpegenexue
3anblIEHHOCTH
rasonblJIeBOro NOToKa
NPAMbIM METOAOM

2. MopgenvpoBaHmne 0UNCTKU
AbIMOBbIX razoB TOC ¢
NMOMOLLbH0 MOKPOTO CKpyb6epa
c Tpyboii BeHTypu

MK.26.B.Y1,
MNK.8/HN.3-1
.6

1) MogenupoBaHue
ropsiyero NoTokKa AbIMOBbIX
rasos T3C.

2) OnipefeneHuve nons
ckopocTeli (wi/w0(yi/dceuy))
¥ nons Temneparyp
(t(yi/dceu)) no ceyveHuto
Tpy6bl BeHTypw.




1) 3HaKOMCTBO ¢
KOMM/IEKTOM annapaTypbl
"Kuton-2".

2) N3mepeHne
TemMnepatypbl, AaBNeHuns,

3. M3mepeHne napameTpoB MK.13/HW.Y |ckopocTy NoToKa 1 pacxoa
ra3onbIeBOro NOTOKa 6 0 0 4,NMK.26.B.3-|rasa B rasoxofe npu
KOMM/IEKTOM annaparypbl 1.6,MK.26.B. |nomoLy KomnsekTa
"Kutoin-2" Y1 annapatypbl "Kntoii-2".
3) Ha ocHoBaHuK
nokasaHui annapata
"Kutoin-2" onpeaeneHue
Mons CKopocTei no
ceyeHmio razoxoga (w(x)).
OunpakTnyeckada egnHuLa: ATOMHas 3HepreTuka v okpyxxaroLasa cpesja
1) MogenupoBaHue NoToKa
BbICOKOTEMMNepaTypHbIX
4, SKCnepuMeHTaIbHOe ra308 paryp
onpegeneHve hakena 2) On. eeneHme Mo
BEHTUALMOHHON TPyObl Npw 4 0 0 MK.26.B.Y1 PeA
TemrepaTyp B pas/IMyHbIX
Ha/IMYMK U OTCYTCTBUM
ceyeHmMaX hakena
BETPOBOrO NMOTOKA
BbICOKOTEMMNepaTypHbIX
rasos.
TeMmbl 00 N3 H1X B A NHankaTopbl
A Uacb! |wopwe npakr. | (UBEEE | pociwennn | YUeGHAs IEATENLHOCTH
CaMOCTOﬂTeﬂbHOFO V|3y"‘|eHV|ﬂ nOAr_' yac. ! " KOMI‘IeTEHLI,I/II‘/'I

CemecTp: 2

AvpakTudeckas eauHnla: CTPyKTypa v Hanpas/ieHUe pPasBUTKS MUPOBOTO 1 POCCUIACKOTO0
TOMN/IMBHO-3HEPreTUYECKOro KOMM/ieKca

1. TMoHATHE 3KOOTNYECKN
YNCTOI 3HEPreTUKK,
["ocynapcTBEHHas nporpamMma

MK.27.B.3-1.

paboTa B 6161mMoTeKe ¢

Poccum "3konornyecku 6 0 0 9 NepuoLNYecKoin
yuctana aHepreTuka". Manas nuTepaTypon
3HepreTuka, UCTopus,

MepCreKT1BbI PasBUTHS.

AnpakTnyeckasn egnHULa: Tennosble N 3NeKTPUYECKUE CTaHLUW Ha OPraHMYeckoMm TOr/iMBe U
OKpY>KatoLas cpefa

2. CoBpeMeHHOe COCTOsAHME

TEXHONOrMin B 06/1aCTN MK 26.B.3-1 |PaboTa B 6rbnnoteke
3aLlMTbI OKPYXXaKoLLEN cpefibl 6 0 0 ' 6 "~ 7" [nepuoanyeckoi

OT BPeSHOro BO34enCTBMUA nTepatypoi
9HEPreTUYECKX 0OBEKTOB

AvpakTnyeckas efuHULA: ATOMHasA 3HepreTnKa 1 oOKpy>karoLas cpeja

3. CoBpeMeHHOe COCTOsIHUE

TeXHONOoruii B 061acTm AK.26.B.3-1 paboTa B 61bmoTeKe ¢
3alLMThI OKPYXKatoLLein cpepbl 6 0 0 ' 6 ™~ 7" [nepnogmnyeckoli

OT BPe/IHOro BO3/eNCTBMA nvTepaTypow

3HEPreTMYecKnX 06bEKTOB

3.2 CamocTosTeNIbHasA paboTa obyyaroLlerocsi

Tabnuua 3.3
NHanKaTopbl
o A p Yacbl Ha Yachbl Ha
No Buabl caMoCTOoATe/IbHON paboThbl JOCTXEHNA
< |BbIMNO/IHEHWE [KOHCY/TbTaLNN
KOMMETeHUMI




CemecTp: 2

MK.26.B.Y1,MK

26.B.Y5 30 8

1 |PIr3/Petpepar

PeLLieHMe TUMNOBBIX 3a4ay Mo OnpefeeHNI0 BaIOBbIX Y MaKCUMaIbHbIX Pa30BbIX BbIGPOCOB B aTMOCHepy OT
Pa3NNYHbIX 0OBLEKTOB 3HEPreTUKN.: JTapuuknH B. B. 3K0NOrns sHepreTUYeCKNX 06bEKTOB : MPaKTUKYM :
yyebHoe nocobue / B. B. TapnukuH, O. A. HemyleHko ; HoBocK6. roc. TexH. yH-T. - HoBocnbupcek, 2011. -
135, [1] c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000155158

MK.13/HN.Y4,
MK.26.B.3-1.6,
2 |lMoprotoBka K 3aHATUAM MK.26.B.Y1,MK|15 0
.26.B.¥5,INMK.27
.B.3-1.9

MofroToBKa OTBETOB Ha KOHTPO/IbHbIE BOMPOCHI MPY 3aLumTe nabopatopHbIX paboTt: OpraHusauus
caMoCTOATe/IbHOM paboTbl CTyAeHTOB HOBOCMOUPCKOrO rocy4apCTBEHHOTO TEXHUYECKOr0 YHMBEPCUTETA :
MeTofmM4Yeckoe pykoBoacTeo / HoBocnb. roc. TexH. yH-T ; [cocT.: KO. B. HukuTuH, T. FO. CypHuMHa]. -
Hosocnbupck, 2016. - 19, [1] c. : Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000234042 JlapnukuH B. B. SK0NOrms sHepreTnyeckux 06LeKToB
: MIPaKTUKYM : yuebHoe nocobue / B. B. TapnukuH, . A. HemyuleHko ; HoBocKG. roc. TexH. yH-T. -
Hosocmbupck, 2011. - 135, [1] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000155158

MK.13/HN.Y4,
MK.26.B.3-1.6,
3 |MNopgroTtoska K arrectauum MK.26.B.Y1,MNMK|17 0
.26.B.Y5,MK.27
.B.3-1.9

MoBTOpeHWe n3yyeHHOro matepuana: OpraHu3aLms caMmoCToATeNbHOW PaboThbl CTYEHTOB
HoBoCMGMPCKOro rocyjapCTBEHHOr0 TEXHNYECKOro YHUBEPCUTETA | METOAMYECKOE PYKOBOACTBO /
HoBocub6. roc. TexH. yH-T ; [cocT.: FO. B. HukutuH, T. FO. CypHuHal. - HoBocnbupcek, 2016. - 19, [1] c. :
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042

4 CamocToATe/IbHOe M3YYeHWe TEOPETUYECKOTO MK.26.B.3-1.6,

MaTepuana MK.27.B.3-1.9 18 0

CTyfeHT M3y4yaeT TeMbl, NpuBeeHHbIe B Tabnuue 3.3 : OpraHu3aluns caMoCcTosATeNbHOM paboThl CTyAEHTOB
HoBOCKGMPCKOTO rocyAapCTBEHHOrO TEXHUYECKOr0 YHBEPCUTETA | METOANYECKOE PYKOBOACTBO /
HoBocub. roc. TexH. yH-T ; [cocT.: KO. B. HukutuH, T. FO. CypHuHa). - HoBocnbupcek, 2016. - 19, [1] c. :
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042

3.3 TexHonorus obyyeHust

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONATENbHOM PaboThbl 06YYAOLLIMXCA, & TaKXKe NPOBeAEHUS
KOHCY/NbTaLMiA NPUMEHSIOTCS MHOPMALIMOHHO-KOMMYHUKALIMOHHbIE TeXHONorum (Taén. 3.4).

Tabnuua 3.4
[JedATtenbHoCcTb VHhopmauoHHO-KOMMYHWKALUNOHHbIE TEXHOIOT NN
MHthopmmpoBaHue e-mail:nemuschenkod@mail.ru
KoHCynbTMpoBaHue e-mail:nemuschenkod@mail.ru
KoHTposib e-mail:nemuschenkod@mail.ru
;Zil\élgw:”HomBe y4ebHbIX 3E5C

4. MpaBuna aTTecTaumm o6yyaroLwmxcs no AMcUmnvHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCnosb3yeTcs 6aibHO-penTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.
KpaTkast nHopmaumsi o bBPC npuseseHa B Tabn. 4.1.




Tabnuua 4.1

OueHnBaeMble BUAbI AEATENTbHOCTY 00yYatoLLMXCs '%Aaﬁ: MakcrManbHbI 6ann
CemecTp: 2
Jlexkyusa: 9 18
Jlabopamopuas: 8 16
PI'3/Pegepam: 13 26
Oxzamen: 20 40

B 1abnuue 4.2 npefcTaBieHO COOTBETCTBUE (DOPM KOHTPO/IS 3asB/1IEMbIM TPE60BaAHUAM K
pesynibTatam OCBOEHUS AUCLUMINHBI.

Tabnuua 4.2
Kogpl DOopMbI KOHTPO/IA
KOMNeTeH |/|H,CI|I/IKaT0pr OOCTVXKeHUA KOMI'IGTGHLI,I/IVI
i1 3awumTa [3awmTta
umn K3ameH

nip Pr3/p

MK.13/HWN y4. onpefensTs pacyeTHbIM NyTeM 3KONIOMMUYecKme XapaKTepucTuKku
aTMOC(epHOro BO3gyxa, rnapocepsl 1 NoYBbl Ha TePPUTOPUM, NOLBEPKEHHON + +
B/IMSAHWIO MCTOYHUKA 3arpsA3HeHmns

MK.13/
HA

MK.26. |MK.26.B 36. 3HaTb CNOCO6bI CHIKEHWS BPEAHOrO BO3/ECTBIS 06HEKTOB SHEPTreTUKU

+ +
B Ha YenoBeKa 1 OKPYXXaloLLyto Cpedy B UCTOYHKKe 06pa3oBaHus
MK.26.B y1. ymeTb Ha OCHOBE pacyeTa noabupats Nblie- 1 ra3004UCTHOE + + +
060pyf0BaHVe MO XapaKTepUCTMKaM NOTOKa [bIMOBbIX UMW BEHTUNALMOHHBIX 2308
MK.26.B y5. NpoBOANTL MHXXEHEPHbIE PacyeThl C LieSbo OMpeeneHns 30H +
MOBbILLIEHHOTO 3arPs3HEHUS!
MK.27. |MK.27.B 39. 3HaTb CTPYKTYpPY M COBPEMEHHOE COCTOSIHNE TOM/IMBHO-3HEPTETUYECKOTO +
B Komnnekca Poccum, a Takke HanpaBneHust pasBrUTUS MUPOBOIA SHEPTETUKM
MK.8/H [MK.8/HW 36. 3HaTb 3KoNoOrMyeckue Npo6iemMbl aTOMHOIA, YronbLHOM|, rmapo-, BETpo-, + +

n renNo- SHEPreTUKN U MyTU UX PeLLeHus

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMHE NPeACTaBNeH B NpunoXeHun Ne 1 K paGoyel
rnporpamme.

7. lutepatypa

OcHoBHas nuTepaTypa
1. Yaanos C. H. Bo3o6HoBissemblie nctounnkn SHepruw : [yueonuk] / C. H. Y nanos. -
HoBocubupck, 2007. - 431 c., [6] n. uB. wi. : wi.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000066636
2. Pocasikos I1. B. MeTozs! 3ammThl OKpy>KarOIIEl Cpeabl | [y4eOHUK 7151 By30B IO HAMPABIECHHIO
noarotosku 140500 "Duepromarmmuaoctpoenne”| / I1. B. Pocasikos. - M., 2007. - 334, [1] c. : un.
3. TeroBbIe 3IeKTpUYECKUE CTAHIINY | Y9eOHHK 715 BY30B [0 criermanbHOCTH "TeroBsie
anekTpudeckue cranuun” Hanpasienus "Termnosnepreruka” / B. 1. Bypos u np.] ; mox pen.: B. M.
JlaBeiruHa [u op.]. - M., 2009. - 464, [1] c. : nn., cxemsl, Taba. + 1 oTa. 1. cxeMm.. - ABT. yKa3aHbI Ha
00opoTe THUT. ..

[lononHuTenbHas nuTepaTypa

1. Canomaros B. B. [IpuponooxpaHHbie TEXHOJIOTHH Ha TETUIOBBIX M aTOMHBIX 3JIEKTPOCTAHIIUAX !
[Monorpadus] / B. B. Canomaros. - HoBocubupck, 2006. - 852 ¢. : wi.. - Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000053933



2. Puxtep JI. A. OxpaHa BOOZHOTO W BO3QYIIHOTO 0aCCETHOB OT BEIOPOCOB TETLIOBBIX
3MeKTPOCTAHLMM : y4eOHUK IS By30B IO CIieUaibHOCTH T ernioBbie 1eKTpu4ecKkie CTaHIuu ',
"TexXHOJI0r1s BOABI U TOTIMBA Ha TETUIOBBIX 3/IekTpudyeckux ctaHumsx" / JI. A. Puxtep, D. I1.
Bonkos, B. H. [Tokposckuii. - Mocksa, 1981. - 295 c. : cxemb1, Tabu1.

3. [lyrau JI. Y. Dueprerrka u sxonorus : [yueonuk] / JI. W. Ilyrag. - HoBocubupck, 2003. - 502 c. :
ui.

4. Curan U. f. 3ammra Bo3aymHOro Oacceiina mpu cxurannu tTorumsa / M. S1. Curan. - JI., 1988. -
310, [2] c. : un., Tabm.

5. DHepretuka u oxpaHa okpykaromieii cpenst / [B. Y. babwuii u ap.] ; mox pen. H. I'. 3amoruna, JI.
U. Kporma, FO. M. Koctpukwmna. - M., 1979. - 351, [1] c. : mi., TaGm.

6. Puxtep JI. A. TeroBble 3/1eKTpUUeCKre CTAHIIUHU U 3auuTa atmochepsi / JI. A. Puxtep. - M.,
1975.-311,[1] <.

7. Ioxposckuii B. H. Ounctka cTouHBIX BOX TeTu1oBBIX dnekTpocTanimii / B. H. [Tokposckwit, E.
I1. Apakuees. - M., 1980. - 255, [2] c. : mu., TaGm.

8. Baykos A. K. 3amura atmocdeps! 0T BEIOPOCOB 3HEProoOseKTOB : cripaBouyHUK / A. K. BHykoB.
-M., 1992. - 176 c. : un.

9. Ilyrau JI. 1. KorTpoms 3a BRIOpOCaMU TOTLIMBOUCIIONB3YOIINX YCTAHOBOK W aBTOMATH3ALIHS
TEXHOJIOTUYECKHUX MPOIECCOB MO UX cCHIKeHur0. Y. 1 : [yueOHOE mocobue ass
crynentoB-3HepreTukos] / JI. U. [lyrau, C. M. HoBukos ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, 2000. - 208 c.. - Pexum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000022933

10. Ctepman JI. C. TemioBble 1 aTOMHBIE 3JIEKTPUYECKHE CTAHLMH : yueOHUK 17s By30B / JI. C.
Crepman, B. M. JlaBeirun, C. I'. TumuH. - Mocksa, 1995. - 416 c. : un.

11. [Iyrau JI. 1. AHanu3 u pacdeT BIUSHUS Ka4eCTBA TOILINBA Ha 3P PEKTUBHOCTH PabOTHI CHCTEM
30J10ra3004MCTKH, 30s0yaanenuss TOC, ux 3KoJ0rHuecKue mokasarenu : yaeoHoe mocooue / JI. .
[Tyrau ; HoBocu®6. roc. TexH. yH-T. - HoBOoCcuOupck, 1995. - 153 c.

12. T'unposHepreTuka : y4eOHUK I BY30B 110 criernanbHocT "I maposnekrposnepreruka” / B. H.
O6pe3koB [u ap.] ; mox pea. B. M. O6pe3kosa. - Mocksa, 1981. - 608 c. : un.

13. Dxonoru4ecky nmepcreKTHBHbBIE TEXHOJIOIMH HCIOIb30BaHus TBepaoro torwmuea Ha TOC. Y. 1 :
yuebnoe mocoowue / JI. U. Ilyrau [u np.] ; HoBocub6. roc. Texu. yH-T. - HoBocuOupck, 1996. - 118 c.
I A, TaOII.

14. lnaaukos 1. A. Hekotopsie sxosornyeckue mpodiaemsl, Bo3HuKaromue mpu padore TOC u
BO3MOJKHEIE ITyTH WX penieHus : yaeOnoe nocodue / I1. A. Illuaaukos ; HoBocuo. roc. TexH. yH-T.
- HoBocubGupck, 2006. - 45, [2] c. : m.

15. beictpunkwuii I'. . OcHOBEI 3HepreTHKY : y4eOHUK ISl BY30B 10 HampasieHusIM 654500
"DeKTPOTEXHIKA, IEKTPOMEXaHHKA U 3JIeKTPOTeXHOIOTHs ' 1 "DnekrposHepretuka” / [ @.
Beictpunkmii. - M., 2006. - 276, [1] c. : wr.,Tabi., cxemsl

16. KomeumoB A. C. Bogomoaroroeka B 3HepreTuke : yueOHOe mocoOue Ij1s By30B TI0
cneruabHOCTAM "TeroBeie snekrprueckue ctanmun” [u ap.] / A. C. Komsuios, B. M. JlaBeirus,
B. ®@. Ouxos. - M., 2006. - 309 c. : un.

17. Maprynosa T. X. ATOMHBIE 3JIEKTPUUECKHUE CTAHITUM . Y4eOHHK JJT BY30B 10 CIIEIIUAIBHOCTH
"AtomHble dnekTpoctanuuu u yctanoBku' / T. X. Maprynosa. - Mocksa, 1978. - 360 c. : w.

18. JIunos }0. M. KoTtenbHble yCTAHOBKH M TApOTeHEPaTOPHI : yueOHHK 110 crienranbHocTr 1005
"Temnossie u 3nexrpuueckue cranmuu” / FO. M. JIumos, FO. M. Tpetssikos.- M. ; Uxesck, 2006.-
291 ¢. 7 Wit

19. Bennpos C. JI. Bogoxpanuiuiia u okpy»xaromas npupoasas cpeaa / C. JI. Beanpos, K. H.
Hpsxonos. - M., 1976. - 133, [3] c.

20. JlagpirmueB M. I'. 3apyOexHOe 1 0Te4eCTBEHHOE 000pyIOBaHME ISl OUMCTKA Ta30B :
crpaBounuk / M. I'. Jlageiruues, I'. 5. Bepnep. - M., 2004. - 694 c. : un.



21. Ilyrau JI. . KauecTBO 3HepreTnueckux yriei. BausHue kauecTsa Ha 3KOJIOTHIO, SKOHOMUKY U
TeXHOJOruto ucnoab3oBanus Ha TOC : yueOHOe mocooue / JI. . [lyrau ; HoBocu6. roc. TexH.
yH-T. - HoBocuOupck, 1998. - 103 c.

22. [lyrau JI. . HeTrpaanmoHHast 3HEPTETHKA - BO30OHOBIISIEMbIE UCTOYHUKH, UCITOJIb30BaAHUE
OMOMAaCCHI, TEPMOXHMUYECKAsI TOATOTOBKA, IKOJOrHuecKasi 0€30macHOCTh : yueOHoe mocobue / JI.
. Tlyrau, ®@. A. Cepanr, 1. ®. Cepant ; HoBocub6. roc. Texs. yH-T. - HoBocubupck, 2006. - 345,
[1] c. : m.. - Pesxum noctyma: http://elibrary.nstu.ru/source?bib_id=vtls000051436

8. MeToauyecKoe 1 NporpaMMHoe obecrieveHme, MHHOPMaLMOHHbIE TEXHOIOM K

8.1 MeToauyeckoe obecrneyeHme

1. Opranu3zamus caMOCTOSATEIbHOI paboThI cTyAeHTOB HOBOCHMOMPCKOTo rocyAapCTBEHHOTO
TEXHUYECKOTO YHUBEPCHUTETA . METOAMYECKOEe pykoBoACTBO / HoBocu6. roc. TexH. yH-T ; [coct.: O.
B. Huxurtun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] c. : Tabm.. - Pexxum moctyma:
http://elibrary nstu.ru/source?bib_1d=vtls000234042

2. Jlapuukuu B. B. Dkomorust sHepreTudecknx 00BEKTOB : IMIPAKTUKYM : yueOHOoe mocodue / B. B.
Jlapuukun, 1. A. Hemymenko ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2011. - 135, [1] c. : m.,
Tabun.. - Pesxxum moctyma: http://elibrary nstu.ru/source?bib_id=vtlsO00155158

8.2 CneunannanpoBaHHOe NporpammHoe obecneyeHme

1 PacueT mapaMeTpoB paccenBaHMs 3arpsi3HAIONIMX BemecTs B arMochepe OO0 HIIIT
"Jloroc-ITmroc" I1porpammustit kommieke "OPA"

8.3 VIH(hopMaLMOHHbIE TEXHOor K

Mpw ocyLecTBneHU 06pa3oBaTeIbHOro NpoLecca No AUCLUNANHE NPUMEHSIOTCA 3/IEMEHTI
AVCTaHLMOHHbIX 06pa30BaTe/ibHbIX TEXHOONWiA, @ TaKXKe CUHXPOHHOTO 1 aCUHXPOHHOIO
B3aMMO/ENCTBUA B 3/1EKTPOHHOM MH(OPMaLMOHHO-06pa3oBaTe/ibHoOM cpeabl HITTY.

9. MaTepuranbHO-TeXHUYECKOe 0becneyeHme

Na6opaTopHbIii CTeHA

Ne HanmeHoBaHue Ha3HaueHue

1 |YcTaHOoBKa aKcnepuMeHTabHas Mo MpoBeeHVe NaboPaTOPHbLIX PaboT
30/10Y/1aB/IMBAHWIO [1bIMOBbIX Fa308B

Komnekt o6opynoBaHus

Ne HanmeHoBaHuMe Ha3HauyeHue

1 |KomnnekT annapatypsl "KATOW-2" MpoBeaeHne nabopaTopHbIX paboT

CneupnansHoe 060pyfoBaHVe

Ne HavmeHoBaHMe HasHaueHne

1 |MwukpomaHomeTp Tvna LA MMH 250 +  [[poBeaeHne nabopaTopHbIX paboT
0CHacTKa

2 |Becbl aHanuTnyeckne Mettler Toledo PB MpoBeaeHve nabopaTopHbIX paboT
153-S/FACT

3 |AcnmpaTop cunibgoHHbIN AM-5M MposeseHve 1abopaTopHbIX paboT

4 |Wkad cywmnbHbIi WiseVen Wof-050 MpoBeneHve nabopaTopHbIX paboT

5 |Peructpatop Temnepartypbl KBIM1-503 MpoBeseHen 1abopaTopHbIX paboT




