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JIucr akTyanu3anuu padoyed mporpaMMsl

Pabouast mporpaMMa repecMoTpeHa, 00Cy>KieHa ¥ ol00peHa zijist peanu3aiuu B 2021 - 2022
yueOHOM rojly Ha 3acefiaHuu Kadeapsl TernaoTeXHUUeCKUX U SHePreTUUeCKUX CUCTeM

[TpoTokon ot ___ 20 . No
3aB. Kadepoii E.B. AranuToB

Pabouasi mporpamma repecMoTpeHa, 00Ccy»keHa 1 ogobpeHa A1 peanv3anuu B 2022 - 2023
yueOHOM rojy Ha 3aceZiaHuu Kadeapbl TernaoTeXHUUeCKUX U SHEPreTUUeCKUX CUCTEM

ITpoTokon ot ___ 20 . No
3agB. Kadeapoii E.B. AranuToB

Pabouasi mporpamMMa repecMoTpeHa, 00cykzieHa v oflobpeHa fyisi peanu3aiuu B 2023 - 2024
yueOHOM roJy Ha 3aceaHuu Kadeapsl TeryioTeXHUUeCKUX U SHEPTeTHUECKUX CUCTEM

[IpoTokon ot ___ 20 1. No
3aB. Kadepoii E.b. AranutoB

Pabouast mporpaMmMa rnepecMoTpeHa, 00Cy»KieHa 1 o00peHa /151 peanu3aiuu B 2024 - 2025
yueOHOM To/y Ha 3acejaHuu Kadeapbl TernIoTeXHUUECKUX U SHEPreTHUECKHUX CUCTEM

[TIpoTokon ot __ 20 . No
3aB. Kadepoit E.b. AranuTtoB




1 Ilesi1 ocBOeHMA AUCLUILIMHBI (MOAYJIAA)

LlensiMd OCBOEHUSI JUCLUIIIMHBI «TeraosHepreTuueckue CUCTEMBI TPOMBIIILIEHHbIX
MpeANpUATU»  SIBISIOTCS: pa3BUTHE Y CTYAEHTOB JIMUHOCTHBIX KauecTB, a TakKxKe
dbopMrpoBaHre OOIEKY/IbTYPHBIX W TIPO(eCCHOHATBHBIX KOMIIETEHIIM B COOTBETCTBUU C
TpeboBanusivu  ®I'OC  BO 1o HampaBieHWIO TOATOTOBKM — OakamaBpoB  13.03.01
TeruiosHepreTika ¥ TeIUVIOTEXHHWKA, MpPOQWIb TOATOTOBKKM -  DHeproobecrieyeHue
IpeAIpUATHHN.

2 MecTo quciiuruiMHbI (MO/yJ/isI) B CTPYKTYpe 00pa30BaTe/IbHOI NMPOrpaMMbI

HOucturuivHa TeryiosHepreTHYecKre CUCTEMBI TIPOMBIIIUIEHHBIX TIPeATIPUSITAN BXOJUT B
yacTh yuyeOHOro TTaHa (HOPMUPYEMYIO Y4YaCTHHKaMud 00pa30BaTeNbHBIX  OTHOLIEHUH
obpa3oBaTe/IbHOM MPOTPaMMBL.

Ons  w3ydyeHWss  JUCLMIUIMHBI ~ HeoOXOJWMbI  3HaHUS  (YMeHWs,  BJaJieHus),
chopMHUpOBaHHBIE B pe3yJbTaTe U3yUeHHUs JUCLIUTIIMH/ PaKTHK:

'uapora3ouHaMuKa

MaremaTuka

du3uKa

Xumus

TexHuueckasi TepMO/IMHAMHKA

3HaHus (yMeHUs, B/aJieHus1), TIOJTyYeHHbIe TPU U3yUYeHUU JJaHHOW JUCLUIIMHBI OYayT
HE0OXOIUMBI [I7Isl U3yUeHUsT TUCIIUTITMH/TIPAKTHK:

TertomaccoobMeHHOe 060pyI0OBaHMe TIPeTIPUSTHH

3 KomnereHuu o0yuarierocs, GopMupyemMbie B pe3y/IbTaTe 0CBOEHHS

AMCLMIUIAHBI (MOAY/IA) U IUIaHUpPYeMble pe3y/IbTaThl 00yyeHus

B pe3synbraTe ocCBoeHMs AWCLMIUIMHBL (Mogayns) «TemsiosHepreTUyeckKrde CUCTEMbI
MPOMBILUIEHHBIX — TIPeANpPUATAN»  oOyuarouuiics  Ao/mkeH — o0magate  CleAyHOLUMMU
KOMITEeTeHIUSIMU:

Kop unavkatopa VHavkaTop JOCTYXKeHUsI KOMIeTeHLIUH

IIK-1 Cmocoben YU4aCTBOBATbL B OLI€EHKE TEXHUYECKOI'0 COCTOSIHUA, TIOALEPKdAHUA ¢
BOCCTAHOBJIEHUA pa6OTOCHOCO6HOCTI/I TerioMexXaHHUu4eCKoro O60py,Z[OBaHI/IH MPOMBIIIJIEHHBIX
TOC

[IK-1.2 [TpoBOAWT yueT W aHaIM3 TeXHUKO-IKOHOMUYECKUX TIOKasaTesiell paboThI
TerIoMeXaHU4eCcKoro 060pyjoBaHus
[IK-1.1 OueHuBaeT ypoBeHb TeXHMYECKMX pelleHWM  HampaB/eHHbIX Ha

roBbIlIeHre 3PPeKTUBHOCTHA pabOThI TEIJIOMeXaHUYeCKOro 0060py10BaHuUs




4. CTpyKTypa, 00béM M Coiep)KaHHe JUCIUIIHHBI (MO/YJIs1)
OO1mast Tpy0eMKOCTb AMCLMITUIMHBI COCTaB/sieT 5 3aueTHbIX efuHUL 180 akaj. yacoB, B TOM

yucse:

— KOHTaKTHasi pabora — 92,8 akaji. yacos:

— ayguropHas — 90 akaz. yacos;

— BHeayJuToOpHas — 2,8 aka/. 4acoB

— camocTosiTesTbHas paboTa — 87,2 akaji. 4acos;

dopmMa aTTecTalyy - 3aueT

AypuTtopHas g e
. | xonrakrHas pabora E z dopMa TeKyILero
Pazgen/ Tema 3 (B akaz. uacax) = EE Bup KOHTPO/IA Kopn
¢ S U | caMmocTosTeILHOM | ycrieBaeMoCTH U
JVCLIUTUTUHBI 5 £ © . | komneTenuyn
O U paboThI TIPOMeXXYTOUHOU
nab. | mpaxr. | € 8
Jlek. : 128 arrecralyuu
3aH. 3aH. | O =~
1. Paznen 1.
Ternyio3HepreTHUecKre CUCTEMbI
1.1 Cucremsl TMbobaboTka
[IPOU3BO/CTBA u pop Hanuune
JIEKITMOHHOT'O TIK-1.1, TIK-
pacrnpeziesieHUst 18 8/71 30 MaTeDHAA KOHCIIEeKTOB 12
SHeproHocuTenei Ha n I/I]IO)PI)(EHI/IE. 1 JIEKLIWIL. )
TIPOMBIILIJIEHHBIX P )
1.2 Cucremsl TMpobaboTka
BO3/yXOCHA0KeHus, pop Hannuue
JIEKLIMOHHOT O TIK-1.1, TIK-
TeXHUYEeCKOT0 18 14/71 | 30 MaTeDHAA KOHCITEKTOB 12
BOJJOCHA0KeHUsT ul 7 n I/IJ'IO)E)(EHI/IE. 1 JIEKLH. )
ra30CHabXXeHusl. P )
1.3 Cucremsl
obecrieueHust IpopaGorka
WICKYCCTBEHHbIMU pop Hannuune
JIEKLIMOHHOT O TIK-1.1, TIK-
TOPIOYUMHU rasamu, 18 14 27,2 MaTeDHaa KOHCIIeKTOB 12
XO0JI0I0CHa0KeHMsT u n HHO)E)(EHHE' 1 JIeKLUH. )
obecrieueHust P )
TIPEJNPUSITUN TIPOAYKTAMU
Wroro no pasgeny 54 36/141 | 87,2
Wroro 3a cemectp 54 36/1411| 87,2 3auéT
WTtoro no AuCLUTIIMHE 54 36/141 | 87,2 3ayeT




5 O0pa3oBare/ibHbIE TEXHO/IOTUH

[7is1 pelieHust TpeyCMOTPEHHBIX BHIOB yUeOHOH pabOThI MPU U3yUEeHUM AUCLIUTUIAHbI
«TeryosHepreTHyecKre  CUCTEMbl  TIPOMBIIIJIEHHBIX — TPEATIPUATHN» B KauecTBe
o0pa3oBaTe/bHBIX TEXHOJIOTHM HWCIONb3YIOTCS KaK TpPaZMIMOHHBIE, TaK W MOJYJIbHO -
KOMIIeTeHTHOCTHbIE TeXHOJIOTHH.

Lensamu o6pa3oBaTe/IbHBIX U MHPOPMALIMOHHBIX TEXHOJOTHM SIB/ISIOTCS:

- aKTMBU3WPOBAHKE MBIIUIEHHUS] 00yUaroIIuXCs;

- ¢hopmMHpOBaHKe WHTepeca K 3yuaeMoOMy MaTepuany;

- pa3BUTHe UHTE/IEKTa U TBOPUYECKUX CTIOCOOHOCTeM 00yJarouuxcsl.

B npouecce u3ydeHusi kKypca «TeruiosHepreTMueckue CUCTEMbI TPOMBIIIEHHbBIX
NIpeATPUSATUI» TIPUMEHSIFOTCS CJle/iyroliye obpa3oBaTe/ibHbIe TeXHOJIOTHH:

1. 'HdopMal[MoHHbIe TEXHOJIOTHU — 00yUeHHe B 3/IeEKTPOHHOUM 00Opa3oBaTe/IbHOM cpeje
C LeNbl0 pacHIMpeHus AOCTyrna K obpa3oBaTesibHbIM pecypcam, [jisi Yero Tpu TIPOBe/leHUU
OT/eNbHBIX 3aHSATUHA W OpraHW3alldd CaMOCTOSITe/TbHOW pPadOTHI CTY/IEHTOB HCIIOJ/Ib3YHOTCS
3/IEKTPOHHBbIE BEDCHUU PACUETHOU pabOoTHI.

2. PaboTra B KOMaHJle — COBMeCTHasl [IesiTe/IbHOCTh CTYZIeHTOB B TPYIIe MPU pacyeTax
Ha TIPAaKTUYeCKUX W J1abOpaTOPHBIX 3aHATUSX, HarpaB/ieHHas Ha pellieHWe oOL[ed 3azauu
MyTeM C/IO’KEHHUS Pe3y/IbTaTOB MHUBUYa/TbHON PabOThI UIeHOB IPYMIIhL.

3. MexauciuriinHapHoe oOyueHWe — MCIOJIb30BaHWe 3HAaHWKM W3 pasHbIX obiacteit u
WX TPYNIHMPOBKAa B KOHTEKCTE peIlaeMoi 3a/jauu.

dopMbl, MeTOABlI W CPEACTBA OpraHM3allid W TIPOBe/leHHs 00pa30BaTebHOTrO
riporiecca:

a) ¢bopMbl, HarpaB/ieHHbIE HAa TEOPEeTUYECKYIO TIO/ITOTOBKY:

Jlekuusi. Vcrionb3yroTCsl THITBI JIEKLWIA: BBOJHAs, MOTHBALIMOHHas (BO30y»K7aroijast
WHTepeC K OCBaMBaeMOW AWCLUIUIMHE), TIOATOTOBUTENbHAst (TOTOBSIas CTYZEHTOB K Ooiiee
C/IOKHOMY  MaTepuaiy), WHTerpupymoomjas (garomasi oOmui  TeopeTHUeCKUid  aHaiu3
TIpe/IIeCTBYIOIEr0 MaTepHasa), YCTaHOBOUHasi (HarpaB/sioIasi CTy/JeHTOB K HCTOUHHKAM
vH(pOpMau [/ AajbHeHIIel caMoCTosATe/IbHOM paboTei). Ha 3aHATHSX BHEAPSIFOTCS TaKue
WH(POPMALIMOHHbIE TeXHOJIOTMHM, KaK WCII0/b30BaHWe 3eKTPOHHBIX W3/laHuM  (BUZEO
MaTepuasnoB (uepe3 VIHTepHeT.)).

CamocTosiTesIbHasi ayJUTOpHasi U BHeayAuTopHast pabota. CamocrositesibHass pabota
BBIMO/IHAETCS CTYZEHTOM B UWTAJbHOM 3aje OUOMHMOTEKH, B YyueOHBbIX KaOWHeTax U
nabopaTopusix, KOMITBIOTEPHBIX KaccaX, a TakKke B JOMAaIHUX ycioBusx. OpraHu3aius
CaMOCTOSTEJIEHOM  pabOThl  CTyZeHTa TMpeJyCMaTpUBaeT KOHTPOJIMPYEMBIM  [OCTYI K
nabopatopHoMy 060pyi0BaHMIO, TIprbOpaM, 6a3am JaHHBIX, K pecypcy MHTepHeT.

CamocrosiTesibHasi paboTa CTUMYJ/MPYeT CTYJEHTOB K CaMOCTOSITe/JIbHOW TpopaboTke
TEM B TIpPOI[eCCe TIOATOTOBKM K KOHTPOJIbHBIM paboTaM, 3alure JlabOpaTOpHBLIX paboT,
KypCOBOM pabOThl, TeCTUpOBaHWIO U 23K3ameHy. CamocrositenbHass paboTa CTyJeHTOB
TOJIKPeIIsieTcs: yueOHO-MeTo[uUeCKUM U WH(OPMAaI[MOHHBIM obecrieueHreM, BK/TFOYAOL[UM
yueOHVKH, yueOHO-MeToquueckre T10COOMs, KOHCIIEeKThl JIeKIWH, ydyeOHOe TMpOrpaMMHOe
obecrieueHue.

Koncynbraims. [lpepycMmarprBaeTcsi TOaydeHHe CTyZeHTaMM TpogecCHoHambHbBIX
KOHCY/IbTal[Mid ¥ TIOMOIIM CO CTOPOHBI Mpero/iaBaTeis.

0) dhopMbI, HaTlpaB/IeHHbIE Ha MPAKTHUUECKYIO TIOJrOTOBKY:

[TpakTryeckoe 3aHsiTHe. OTa opMa 00yueHHs1 HarlpaB/ieHa Ha TIPaKTHUYeCKOe OCBOeHUe
W 3aKkperjieHWe TeOpeTUUYeckoro marepuasa, M3J0KeHHOro Ha JeKIusx. [IpakThueckue
3aHATUS ~TIpeJHa3HaueHbl [IS  Pa3BUTHS W COBEPIIeHCTBOBAHUS KOMMYHHKAaTHUBHBIX
CrIocOOHOCTe CTYZEHTOB W OpraHM3yloTCs B BHJe [JUCKYCCHM, aHaau3a peasibHbIX
Npo0JIeMHBIX CUTyalluid U MEXAUCLUIUTHHADHBIX CBsI3el M3 Pa3/MUHBIX 00/1acTell B KOHTEKCTe
pelllaeMoil 3aaui.



6 YueOHO-MeTO/JUUeCKOe 00ecrieueHHe CaMOCTOSITe/TbHON PaboThl 00yUaro XS
I[TpescraB/ieHO B MIPUIOXKEHUH 1.

7 OneHo4YHbIe CpeACTBA /1A NIPOBeieHUs] IPOMEXYTOUHOM aTTecTaluu
IIpesncraBiieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTo[uueCcKOe U MH(OPMAIHOHHOE 00ecreyeHHe JUCHHUIUIHHBI (MOY/IA)

a) OcHoBHas /UTeparypa:

1. Kmumenko A.B., TemnosHepretvika u TeryioTexHuka KH. 3. TerioBele ¥ aTOMHbIe
snekTpoctaHiuu / Knumenko A.B. - M. : U3patensckuii jom MOU, 2017. (CripaBouHasi cepusi
"TeruiosHepretvka M TeruioTexHuka') - ISBN 978-5-383-01170-6 - TekcCT : 3/1€KTPOHHBIN //

9BC "KoHcysbTaHT cTyzeHTa" : [caitT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383011706.html - Pexum pgoctynma : 1o
TIO/TTUCKe.

2. OCHOBBI 1]eHTpaM30BaHHOTO TeriocHabkeHusi / A.A. Kyaunos, C.K. 3uraHmmHa. -
2-e u3f., niepepab. u pom. - M.: HUL] MH®PA-M, 2015. - 176 c.: 60x90 1/16 ISBN 978-5-16-

103513-9 - Pexxum poctymna: http://znanium.com/catalog/product/520046

0) Jonmo/iHUTe/IbHASA IMTEpaTypa:
1. AntoHoB, B. H. TeruioBble 3/ieKTpHUeckHe CTaHIMM : ydyebHOe mocobwe. Y. 1.
Koncnekr nekuuii / B. H. AHTOHOB. - Marnuroropck : MI'TY, 2012. - 1 371eKTpPOH. ONT. AUCK

(CD-ROM). - 3ar. C TUTYL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=981.pdf&show=dcatalogues/
1/1119106/981.pdf&view=true = - MakpooObeKT. - TeKCT : 3/eKTpOHHBIM. - CBefeHus

JoctyrHbl Takke HAa CD-ROM.

2. KygunoB, A. A. TerioBble 31eKTprueckue cTaHIMU. CxeMbl U 000Opy/JOBaHHE :
yuebHoe 1iocobue / A. A. KyauHoB. — Mocksa : UHO®PA-M, 2020. — 325 c. — (Bsiciiee
obpa3oeanue: BakanaBpuar). - ISBN 978-5-16-004731-7. - Tekct : snektpoHHbiii. - URL:
https://znanium.com/catalog/product/1080999 — PexxuM focTyra: 1o MOATHCKE.

3. boictpuikmii, I'. ®@. O6mias 3Hepretrka. OcHOBHOe 000pyZiOBaHUE : YUeOHUK [/Is1
By30B / I'. ®@. Beictpuukui, I'. I'. 'acanragkues, B. C. KoxruueHKOB. — 2-e u3[., UCIIP. U [OIL.
— Mockea : UsgatensctBo FOpaiit, 2020. — 416 c¢. — (Bsicitiee obpa3zoanue). — ISBN 978-
5-534-08545-7. — Tekct: 3nekTpoHHbIt // SBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/
451998

B) MeTouueckue yKa3aHHs:

1. AmnronoB, B. H. IIpoekTupoBaHue TeljOBOW CXeMbl U BbIOOp OCHOBHOTO
006opyjoBaHus MMPOMBILIIeEHHO-0TonUTeIbHOM TOC : yuebHOe rocobue / B. H. AnToHOB, T. II.
CemenoBa ; MI'TY. - Maruautoropck : [MI'TY], 2017. - 82 c. : un., Tabm., cxemsl, rpag.,
3CKU3BIL. URL:https://magtu.informsystema. ru/uploader/flleUpload?

name=3465.pdf&s how dcatalogues/1/1514266/3465.pdf&view=true - MakpooObeKT. - TekcT :
3/1eKTPOHHBIM.

r) IlporpammHoe ob0ecieueHue u VIHTepHET-pecypcChl:

IIporpamMmmHoe o0ecrnieueHue

Hanmenosanue 110 Ne norosopa CpoK JieMCTBUS JTULIEH3UN
MS Windows 7
Professional (st [-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)



https://www.studentlibrary.ru/book/ISBN9785383011706.html
url:https://magtu.informsystema.ru/uploader/fileUpload?name=3465.pdf&show=dcatalogues/1/1514266/3465.pdf&view=true
url:https://magtu.informsystema.ru/uploader/fileUpload?name=3465.pdf&show=dcatalogues/1/1514266/3465.pdf&view=true
https://urait.ru/bcode/451998
https://urait.ru/bcode/451998
https://znanium.com/catalog/product/1080999
https://magtu.informsystema.ru/uploader/fileUpload?name=981.pdf&show=dcatalogues/1/1119106/981.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=981.pdf&show=dcatalogues/1/1119106/981.pdf&view=true
http://znanium.com/catalog/product/520046

77ip CBOOO/IHO PACIIPOCTPaHsIEMOe 6eccpoyHo
FAR Manager [cBOOOJHO pacrpocTpaHsieMoe 6eccpoyHo
MS Office

Project Prof H-1227-18 ot 08.10.2018 11.10.2021
2007(nns

MS Windows 10

Professional H-1227-18 ot 08.10.2018 11.10.2021
(111 KJ1IaCCOB)

MS Office 2007 |\, 135 o7 17.09.2007 Geccpouro
Professional

Linux Calculate [cBo60aHO pacripocTpaHsieMoe 6eccpoyHoO

IIpodeccuoHanbHbIe 6a3bl JAHHBIX U HH

(¢opmainoHHbBIe CIPaBOYHbIE CHCTEMbI

Has3BaHue Kypca

CcblIKa

OnekTpoHHast 0asa TMEepHOJUUECKUX HW3JaHUMN
East View Information Services, 00O

https://dlib.eastview.com/

HaimonanbHas HH(MOpPMalMOHHO-
aHa/IMTAUecKasl cucTeMa — POCCUMCKUN MHEKC
HayuyHoro uutupoBaHus (PMHII)

URL: https://elibrary.ru/project_risc.asp

[lovckoBasg  cucrema Axazemusi
(Google Scholar)

Google

URL: https://scholar.google.ru/

WudopmalmonHasi cucteMa - EjaWHOe OKHO
JlocTyrna K MHGOpMaIl[MOHHEIM pecypcam

URL: http://window.edu.ru/

Poccuiickas T'ocymapcTBeHHass OWOIMOTEKa.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHBIE pecypchl Oubmuoreku MI'TY
uM. I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

YHuBepcureTckass MH(POpPMaLMOHHAsi CUCTeMa
POCCHUA

https://uisrussia.msu.ru

MeskayHapoHast HayKOMeTpHYecKast
pedepaTrBHasi ¥ MOJTHOTEKCTOBasi 06a3a JaHHBIX
HayuHbIx u3gaHu «Web of science»

http://webofscience.com

MexyHaposHas pedepaTvBHas v
TIOJTHOTEKCTOBAsl _CrpaBoyHasi _6a3a JJaHHBIX

http://scopus.com

MeskayHapoHast 6asa ITO/THOTEKCTOBBIX
>KypHa/IoB Springer Journals

http://link.springer.com/

MexxayHapoaHas KOJUTeKL[UsI HayUHBIX
TIPOTOKOJIOB TI0_Pa3/IMUHLIM OTPaC/isiM 3HaHUM

http://www.springerprotocols.com/

MesxayHapoHasi 6a3a HayYHbIX MaTepuasoB B
obnactv GU3MYECKUX HAVK M WHKUHUDUHTA

http://materials.springer.com/

MexxayHapogHasi 0a3a CIIPAaBOYHBIX W3aHUN
10 BCeM 0TpacjaM 3HaHui SpringerReference

http://www.springer.com/references

MexyHapoaHasi pedepatvBHasi 0a3a JaHHBIX

! . http://zbmath.org/
M0 YWCTOM UM TIPUKJIAJHOW _ MaTeMaTHKe
MexxyHapogHast pedepaTuBHas u
MOJIHOTeKCTOBasi CrpaBoyHast 0Oa3a JaHHBIX |https:/www.nature.com/siteindex

HayYHLIX U3naHul «Springer Nature»

ApXvB Hayu4HbIX >XypHajoB «HaruoHambHbINA
3/IeKTPOHHO-UH(POPMALIMOHHBIM  KOHLIOPLIAYM»
(HIT HOMKOH)

https://archive.neicon.ru/xmlui/

defiepaibHOE  TOCY/JaPCTBEHHOE — OHOKETHOE
yUpeXeHue «DeiepabHbIH HUHCTUTYT
IPOMBILIIEHHON COOCTBEHHOCTH»

URL: http://www1.fips.ru/




9 Marepua/IbHO-TeXHHYeCKoe o0ecreueHne JUCHUILUTHHBI (MOAY/Is)

MarepuaibHO-TeXHHUUeCKoe obecrieueHre JUCLUIUTMHbI BK/II0YaeT:

YuebHbIe ayIUTOPHUH Ji/Ist TIPOBE/IEHUS 3aHATUMN JIEKLIAOHHOTO THTIA: MY/IbTHMEJUHHbBIE
Cpe/iCTBa XpaHeHus, TiepeJjauu v Mpe/CTaBIeH|uss HHHOPMaILH.

YuebHble ayJUTOPUH /i1 TIPOBEJIEHUsI TIPAKTMUECKUX 3aHATHH, TPYIIOBBIX |
WH/UBU/yalbHBIX KOHCY/IbTALIMM, TEKYIIIero KOHTPOJIS U TIPOMEXYTOUHOMN aTTecTaluy: J0CKa,
MeJL.

YueOHble ayJUTOPUH /I/IsI BBITIOJTHEHUSI KYPCOBOT'O MPOEKTUPOBAHMUs, TTOMEIIeHHs ISt
CaMOCTOSITe/TbHOW paboThl 0OYUAIOIIMXCS: TIepCOHabHbIE KOMIbIOTEPHI ¢ raketom MS Office,
BBIXOZIOM B VIHTEpDHET W C J[OCTYIIOM B 3JeKTPOHHYIO HH(OPMaI|MOHHO-00pa30BaTe/bHYIO
cpeny YHHUBEPCHUTETA.

[MomelieHye s XpaHeHHs] W TPOMUIAKTUUECKOTO O0OC/Ty)KMBaHUS — yueOHOro
000py/I0BaHUs: CTe/UIAXKH, Ce(bI /i1 XpaHeHUst yueOHOTro 060pyAoBaHUs

VIHCTpYMEHTHI /I/11 peMOHTa J1abopaTopHOTO 000pY/10BaHMSI.



[Ipunoxenuel

6. YueOHO-MeTOAUeCKOe 00ecrieyeHre CAaMOCTOATE/TbHOU PadoThl 00yJaromuxcs

CamocrosTenbHast paboTa CTUMYJTUPYeT CTYZeHTOB K TIPOpPabOTKe TeM B MpoLiecce TMOATOTOBKU K
71ab0paTOPHBIM Y TIPAKTUUeCKHUM 3aHSITUSIM U TP BBITIOJTHEHUU KYPCOBOU paboThI U
OCYILL[eCTBJISIETCS:
- BO BpeMsl ayJUTOPHBIX NMPaKTUYeCKUX 3aHATUM;
- IO/, KOHTpOJIeM Mpernojasaress B (popMe M/1IaHOBBIX KOHCY/IbTalUi, TBOPUYECKUX
KOHTaKTOB.

6.1. OneHOUHBIe CPeACTBa AJIs IPOBe/JeHUs TeKyLero KOHTPoJis

HepequL BOITPOCOB AJid TeKYILero KOHTPOJId

Pazpen 1.
1. KakoBa po/ib TOT/IMBO-3HEPreTUUeCKOr0 KOMIIEKCa B Pa3BUTUU SKOHOMUKU CTPaHBI.

2. Kakue 0CHOBHbIe TeH/IeHLIMU Pa3BUTHs. TOIIMBO-3HEPreTUUeCKOro KOMIIIeKca.

3. Bosbiume cucremsl SHepreTukd. OCHOBHBIE CBOMCTBA Oombimx cucteM. [ToHsiTre
3/1IeMeHTa

CUCTEeMBI, CBA3HU.

4. XapakTepuCTHKH SHeproHocuTesieid. CriocoObl X MPOU3BOACTBA.

5. KakoBbI MacIITabbl MPOM3BOACTBA U TIOTPeD/IeH s SHEPTOHOCHUTETEH.

6. Kak onpesieMTh oTpeOHOCTH B SHEPrOHOCUTEJISIX.

Paznen 2.

1. Ha3HaueHue, cxeMa, KJIaCCU(UKALUS TTOTPeOUTEel CXKaTOro BO3AyXa.
Kak onpeziemuts pacueTHy0 Harpysky Jijisi IpOeKTUPOBAHUS KOMIIPeCCOPHOU
CTaHLUU.
Kak paccunrtath TexHosoruueckyro cxemy KC.
HasHaueHnwue, kaccuuKarusi, CxeMbl CUCTeM BOJ0OCHA0XKeHUsI.
Bugpl u coctaB 000pyj0BaHuUSI CHCTEM BOAOCHaOKeHHsI.
Onpepenenve NOoTpeOHOCTH B BOJle Ha TEXHOJIOTMUECKHE U TIPOTUBOIIOKAapHbIe
HYX[bI.
KakoBbl TpeboBaHUsI K KaueCTBY U IapaMeTpaM TeXHUUeCKOW BOJBI.
8. Kaxkue npeumyIijecTBa UIMeIOT MPSIMOTOYHbIE, 000POTHBIE 1 OECCTOUHBIE CUCTEMBI
TeXHUUeCKOT0 BOA0CHa0KeHHsl.
9. Ha3HaueHue, cxeMbl, KJacCU(MUKALUS CUCTEM ra30CHa0KeHMs.
10. CocTaB 000pyZI0BaHUS CUCTEM T'a30CHAOKEHUSI.
11. Ycrpouctso ['PC.
12. Ycrpoiictso I'PII.
13. Perynarops! faByieHus IPSIMOIO Y HEMpsIMOTO 1eHCTBUS.
14. Kak cocTaB/isieTcsi Ta30BbIi OalaHC MpeIpUsITHSI.
15. Cucrema pacnpefeneHus IpUPOAHOro rasa. TpaHCiopT rasa Ha JajbHue pacCTOSHUSA.
16. T"a3o0koMITpeccopHbie cTaHLWU. VX 9HeproobecrieueHue.
17. TIpomblIIIsIeHHbIE CUCTEMBI Ta30CHA0KeHUs!.
18. OcHOBBI THJpPaBIMYECKOr0 pacyeTa TYNHMKOBBIX Pa3BeTB/AEHHbBIX U KOJbLIEBBIX CETeH.
19. YCcTponCcTBO Hapy>KHBIX ra30IPOBO/IOB.
20. PexxuiMbl 1TOTpeb/IeHus Ta3a.
21. PerynrpoBaHie HepaBHOMEPHOCTH NOTpeb/ieHust Tasa.
22. I'a3operyJ/iiTOpHbIe CTaHLUU.
23. Tpy0sbl, apMaTypa, 1 060pyf0BaHHEe Ta30IIPOBO/IOB.
24. Hapie)XHOCTB pacripe/ie/TuTe/IbHbIX CUCTeM ra30CHabKeHUs.
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25. Kpurtepuu Ha/le’KHOCTH.
26. IToTOK OTKa30B.
27. JKcrutyaTalys CUCTeM ra30CHab)KeHusi, BOTIPOCHI 0€30MacHOCTH IKCIUTyaTallyu.

Paspen 3.

1. IlpupopHble, UCKYCCTBEHHbIE U OTXO/ALIe TOproYKe rasbl.
2.001111e IPUHLUIBI OYMCTKH Ta3a.

1.
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13.

14.
15.
16.

Kak ocyl1jecTB/sieTcss OUMCTKa KOKCOBOIO rasa?

Kak ocy1ijecTsiisieTcss 04MCTKa JOMEHHOIO rasa?

Kak ocyl1jecTB/iseTcss akKkyMy/IMpoBaHue rasa?
IIpor3BoACTBO U pacripesie/ieHe KOHBepTOPHOIO rasa.
Kak ucronb3yeTcst u30bITOUHOE /jaB/ieHue rasa?
IIpor3BoACTBO U pacripesie/ieHue reHepaToOpHOro rasa
CxeMbl, K/1acCUHUKALIMS CUCTEM X0JI0[0CHA0KeHMUSI.
MeTo1Ka orpefesieHrsi IOTpeOHOCTH B XOJIO/e.
TexHoMOrnuecKre CxeMbl XOJIOAWIBHBIX CTaHLIAM.

. HasHaueHue crcTeM X0m0#0CHa0XeHus!.
. Cxempl, Ky1accuUKalysi CUCTEM X0JI0[J0CHAOKeHUsT
. CxeMbl, KaccudHUKaILMsl; XapaKTePUCTUKa MOTpeOuTe el TeXHUUeCKoro U

TeXHOJIOTMUeCKOro KUCaopo/a

CxeMbl, XapaKTepUCTHKa MOTpeOuTe el TeXHUYeCKOT0 U TeXHOJIOTHUeCKOro a30Ta,
aproHa

I'paduiku 1 pexxuMbI TOTpeb/IeHNst KUCIOPOAa U aproHa

MeTo/ipl pacueTa TEXHOJIOTHUYECKMX CXeM CTaHL[UM pa3zeneHus Bo3ayxa

Mertob! pacueTa 060py/I0BaHMsI CTaHL[WI pa3ziesieHUst BO3/yxa



[Ipunoxxenue 2
7 OnleHOUHBbIe Cpe/iCTBA NPOBe/ieHUA NPOMe)XyTOYHOHM aTTecTalui

a) [Tnanupyembie pe3y/bTaThl 00YUeHUs U OLIEHOUHbIe CPEe/ICTBA /IJIs [IPOBe/IeHUsT TIPOMeKYTOUHOM aTTeCTaluu:

Kod HHnouxamop
docmudiceHust OuyeHouHble cpedcmea
uHOuKamopa
KoMnemeHyuu

TIK-1 — CnocofeH ydJacTBOBaTb B OIleHKe TeXHHYECKOr0 COCTOSIHHS, MOJAJeP)KaHHsA M BOCCTAHOB/IEHHS PAaG0TOCIOCOOHOCTH TeNIOMeXaHHYeCcKOoro

00opyaoBaHus npoMbInuieHHbIX TAC
IK-1.1 OueHuBaeT ypoBeHb Ilepeuenb sonpocos K 3auemy
TeXHUYeCKUX 1. OcHOBHBbIe 6/IOKH TeXHO/IOTHUeCKOM cxeMbl TOC U UX B3aUMOCBS3b.
peleHui 2. [IpuHimnuansHbie cxembl [1TY. HavanbHble 1 KOHeuHble riapaMmeTpbl napa [1TY u ux BausiHUe Ha TEIJIOBYIO
HarpaB/IeHHbIX Ha PKOHOMWUYHOCTb.
TIOBBILLIEHUE 3. TexHonorunueckass u TerioBass cxema ['TY. PereHepauusi TemioTbl, MPOMEXYTOUHOE OXJIaKIEeHUE U
3¢ eKTUBHOCTH MPOMEXXYTOUHBIM TIoloTpeB pabouero Tema. PexkuMHble xapaktepuctuku ['TY. T'TY ¢ aBMallMOHHBIMU
paboThI ra30TypOMHHBIMU [IBUTATEISIMU.
TeruioMmexaHuuecko 4. OOljasi XapakTepucTHKa Iapora3oBeix ycraHoBok (III'Y). Temmodwukaimonnsie III'Y. T'a3oBble
ro o0opyZioBaHUsl  |[yTHU/IM3aLMOHHBIE OeckommpeccopHblie TypouHsl (['YBT).
5. PereHepaTuBHbIH T0/[0rpeB nutaTebHOM Boabl (PIITIB) Ha mapoTypbunHeix TOC.
6. Pe>xumbl paboThl 1 rpayKi Harpy30kK MpoMeliiieHHbIX TOC, UX BAUsSHUE HA HaJie)KHOCTb U SKOHOMHUYHOCTb.
Pacxop 3/1eKTpO3Hepruu Ha coocTBeHHBIe HY X6l TOC.
7. AHamM3 TeIyIOBbIX CXeM TapOTypPOMHHBIX YCTAaHOBOK METOZOM KO3(hdUIMeHTa LeHHOCTU TeIyIoThl |
Ko3(duieHTa U3MeHeH s MOIIIHOCTH.
8. [ToTpebneHue TeryioThl Ha COOCTBeHHBIE HYXKIbI. PacueT moka3sareneii TOL] ¢ yueTrom COOCTBEHHBIX HYX.
OCHOBHBIE TIyTH CHI)KEHUST PaCXO/I0B Ha COOCTBEHHbBIE HYK/IbI.
[K-1.2 [IpoBoguT yuer u IepeueHb npakmuueckux 3a0aHuil

dHaJ/In3
9KOHOMHNYeCKHX

TEeXHHKO-

r1oKasareJiei

1. OmpefenuTh TEIVIOTY CrOpaHMWsS M TUIOTHOCTH ra3000pa3HOro TOI/IMBA, UMEIOIIEro CAeAyIOIIMM COCTaB
(% mo 06Bémy): CH4 = 96,6; C2H6 = 0,3; C4H10 = 0,8; CO2=0,5; N2=1.
2.

Omnpefenutb rofloBoe motpebeHWe ra3a TOPOZAOM MCXO/s W3 CIeAYIOIMMX AaHHBIX. [11omags KMo




Kod Hnouxkamop
docmudiceHust OyeHouHble cpedcmea
uHouKkamopa
KoMnemeHyuu
paboThI 3acTpoiiku — 250 ra, cpefHsiA TUIOTHOCTh Hacenenus — 380 uen./ra. ['a3ocHab)keHHWe OCYIIECTB/ISIETCS
TerIOMeXaHUueCcKo o°

ro obopyzoBanuss  [TPHPO/IHBIM Ta3oM ¢ TeIUIOTOW CropaHust H = 35840k/I>x/M3 U OTHOCUTE/NBLHOW TUIOTHOCTBIO MO BO3AYXY)|
s=0,562. CrerneHb oxBaTa ra3ocHabkeHuem rotpedutesneii: 100% HaceneHUs] pacXoAyeT ra3 Ha MPUTOTOBJIEHHE
nuiy; 20% KBapTUp UMEIOT LieHTpa/n30BaHHOe ropsiyee BojgocHabkeHue; 30% kBaptup obopygosaHo I'BC ot
ra3oBbIX HarpeBaresiell; rasuguLUMpOBaHbl MeJKHe OTOMNWTe/lbHble YCTaHOBKU B 00BéMe 20% oOrmeit
OTOIWTE/IbHO-BeHTWISIIUOHHON Harpy3ku; rasudunupoBaHo 60% mnpeanpusaTyii ObITOBOrO 00CTYKUBaHUS,
nuTaHus, 37paBooxpaHeHus. CpeJHssi HOpMa >KWIOW Tuowaayd Ha 1 dem. — 9 KB. M. pacuéTHasi Hapy)KHas
Temrieparypa /iJisl IPOeKTUPOBaHUsl OTOIIIeHHs tp.o. = - 25°C.

0) ITopsaoK NpoBeieHNs MPOMEXKYTOYHOM aTTeCTally, MOKa3aTe/Id U KPUTEPUH OLleHUBaHHUS.

KpuTepuu olieHKH (B COOTBETCTBUM C (DOPMUPYEMBIMH KOMIIETeHLIUSIMHY U TUVIAaHUPYEeMBbIMU pe3yJ/ibTaTaMu 00yUueHUs]):

[TpoMe)kyTouHasi aTTecTalys Mo JUCLUIUIMHE « TeriosHepreTUuecKre CUCTeMbI TTPOMBIIIIEHHBIX TIPeJTIPUSTUN» BK/IFOUaeT TeOpeTUUecKue
BOTIPOCHI, TIO3BOJISIIOILME OL[eHUTh YPOBEHb YCBOEHHsI 00yUarOIMMUCS 3HaHUH, U TIPaKTHUeCKHe 3a/laHus, BBISIB/ISAIOLIHe CTerleHb C(hOPMUPOBAHHOCTH
yMeHUM U BJlafieHri, POBOAUTCS B hopMe 3auéTa.
3auéT 110 AaHHOM AUCLUIIIMHE IPOBOAUTCS B yCTHOU (popme

IToka3aTe/su U KpUTepUH OLleHUBAHHUSA 3ayeTa:

— Ha OLIeHKY «3a4TeHO0» — 00yuaroIIuicst IeMOHCTPUPYET OT BLICOKOTO /[0 TIOPOT'OBOTO YPOBHS CPOPMHUPOBAHHOCTU KOMIIETEHLIHI:

- BCECTODOHHee, CHCTeMaTHueckoe W T/yOOKOoe 3HaHWe y4yeOHOTO MaTepuana, CBOOOJHO BBITIOJHSIET TIPAKTUUECKHe 3aflaHusi, CBOOOIHO
orepupyeT 3HaHUSIMU, YMEHUSIMU, TIPUMEHSIET UX B CUTYaLUsIX MOBBILLIEHHOW CI0XHOCTH.

- OCHOBHBIE 3HAaHUs], YMEHUsI OCBOEHBI, HO JOMYCKAIOTCsl He3HAUUTe/TbHbIe OIMOKKY, HETOUHOCTH, 3aTPyJHEHUs TIPH aHAaTMTUUYeCKHUX OTepalysx,
repeHoce 3HaHUU Y YMEHUM Ha HOBble, HeCTaH/,APTHbIE CUTYaLUH.

- B XOZIe KOHTPOJIbHBIX MEPONPUSITHI [[OMyCKAIOTCS OLIMOKH, MPOSIB/ISIETCS] OTCYTCTBHE OTZAEbHBIX 3HaHWW, YMEHHH, HaBBIKOB, 00yJarOIIniics
VICTIBITHIBAET 3HAUMTEIbHBIE 3aTPYAHEHHs [IPU ONepUPOBaHUU 3HAHUSMU U YMEHUSIMU TIPU UX [IepeHOCe Ha HOBble CUTYalL|H.

— Ha OL|eHKY «He3auTeHo» — OOyuarou[uiicsi eMOHCTpUpyeT 3HaHUs He Oosiee 20% TeopeTHYeCcKOro mMarepHuasa, [JOIMyCKaeT CyIleCTBeHHbIe
olMOKM, He MOJKeT TI0Ka3aThb WHTe/JIeKTyalbHble HaBbIKM pelleHHs TPOCThIX 3ajau; OOydYaroluiics He MOXKeT I10Ka3aTh 3HaHWsS Ha ypOBHe
BOCITPOU3BeieHHs ¥ 00bsiCHeHs1 MH(OPMaLH, He MOYKeT ITOKa3aTh MHTeJI/IeKTyasIbHble HaBbIKH PellleHus TPOCTHIX 3a/au.






