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Pabowas mporpamma cocrasneHa Ha ocHoe ®I'OC BO mo HaIIPaBJIEHUIO IIOATOTOBKU
13.03.01 Tennmosneprernka i TeIUIOTEXHHKA (YPOBEHD OaxamaBpuara) (mpukas MuHOGpHAYKH
Poccun 0128.02.2018 r. Ne 143)

PaGouas nporpamma paccMoTpena u  omobpema Ha / 3acen
TenmoTeXHUIECKUX i SHEPrETHYECKUX CHCTEM
11.02.2020, mporokos Ne 4

u  Kadeapsr

3as. kade / __E.B. AranuTos

Pabouas nporpamMma oo6peHa METORHIECKOH KOMUCCHEH I/ISHA/
26.02.2020 r. mpoToxon Ne 5
Ipencenarens C.J. JIykpsanoB

Pabouas nmporpamma cocrapieHa: P
noueHt kadenpsl TuDC, xauz. TexH. Hayk /%‘/,27241;/ B.H. Aaronos

Penensenr:

3am.Havanbauka [IOCT [TAO "MMK" , kau. TCXH.H%/ B.H. Muxaiinosckuit



MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXIAIO
Hupexrop NOuUAC
C.W. JIykpsaHOB

26.02.2020 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

TEIIVIOSHEPIETHYECKHE CHCTEMbI IIPOMBIIIIEHHBIX
IIPEJIIPHATHH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
13.03.01 TermmosHepreTrka U TEIUIOTEXHUKA

HamnpasnenHnocTs (nmpoduias/criennanu3ans ) IporpaMMbl
OHeproobecneueHue npeaAnpusTui

YpoBeHs BrIcIIEro 00pa3oBaHus - 0aKajiaBpyuat

®opma oOyueHus
3a04Has

WNuctutyt/ pakynprer  MHCTUTYT Y)HEPreTUKH U aBTOMATU3UPOBAHHBIX CUCTEM
Kadenpa TennmoTeXxHNnYeCKuX U IHEPTETUUECKUX CUCTEM

Kypc 5

Maruuroropck
2020 ron



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 13.03.01 TemmosnepreTuka u TeruioTexHUKa (mpukaz MunoOpHayku Poccum ot
28.02.2018 r. Ne 143)

PabGouass mporpamMmma paccMOTpeHa ©  OAO0OpeHa Ha 3aceJaHuu  Kadeapbl
TennoTeXHNYeCKUX U SHEPTeTUICCKUX CUCTEM
11.02.2020, mpotoxomn Ne 4
3aB. kadenpoi E.b. AranutoB

PaGouas nporpamma ogobpena metoauueckoi komuccueid MOuAC
26.02.2020 r. mpotokoia Ne 5

IIpencenarens C.N. JIykbsiHOB
PaGouas mporpamma cocraBieHa:
noreHT kadgeapsl TuDC, kaH/. TeXH. HAYK B.H. AatoHoB
Penensenrt:
3am. Hau. [[DCT ITAO "MMK" | kana. TexH. HayK B.H.

MuxaniioBcKui



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu kapeapbl TerIoTeXHUYECKUX M SHEPTETUIECKUX CHCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii E.b. AranuToB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTeTHICCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.B. AranuTos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2023 - 2024
yueOHOM Toy Ha 3acefaHuu Kapeapsl TerIoTeXHHYECKUX U SHEPTETHIECKUX CHCTEM

[Ipotokom ot 20 . Ne
3aB. kadenpoii E.b. AranuTtoB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 . Ne
3aB. kadeapoii E.b. AranuToB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roay Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadenpoit E.b. AranutoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBOeHHS] AUCHUIUIMHBI «TerIosHepreTHUecKue CUCTEMbl MPOMBIIIICHHBIX
MPEIIPHUATHID SIBISIFOTCS: pa3BUTHE Y CTYICHTOB JIMYHOCTHBIX KAYECTB, a TAKXKe (DOPMHUPOBAHHE
OOIIEKYIBTYPHBIX U TPOPECCHOHAIBHBIX KOMIIETECHITUH B COOTBETCTBHH ¢ TpeboBanusiMu OI'OC
BO no nanpasnenunro moaroroBku OakamaBpoB 13.03.01 TemnmosnepreTuka M TEIIOTEXHUKA,
po(dUIIh MOATOTOBKH - DHEProodecneueHue npeanpusiTHil.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Juctunnuna TemmosHepreTHyecKue CUCTEMbI MPOMBIIIJICHHBIX MPEANPUATUN BXOJUT B
4acTh y4eOHOro TIuIaHa (GOPMHPYEMYI0 YYaCTHHUKaMH OOpa30BaTEIbHBIX  OTHOIICHHI
00pa30BaTeIbHOI IPOrPaMMBI.

Jlnst  wW3ydeHWsT  JUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHMSA  (YMEHHWs,  BIJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUECHUS TUCIUILINH/ IPAKTHK:

I'maporazonnHamuka

Marematuka

duzuka

Xumus

TexHuueckas TepMOAMHAMHUKA

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

TemmomaccooOMeHHOE 000pyIOBaHUE IPEATPUATHI

3 Komnerenuun ody4aromierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynbraTte ocBOeHHMS AuUCHUIUIMHBL (Moayinsi) «TernmosHepreTuuyeckue CHCTEMBI
OPOMBIIUICHHBIX — NPEeANpUATUi»  oOydaroluiics  AoKeH — o0slafaTh  CIeAYIOLIUMHU
KOMIETEHIMSIMU:

KO[[ HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXKCHUA KOMIICTCHIIM

IIK-1 Cnocoben Y4aCTBOBATb B OHCHKC TCEXHHUYCCKOI'0 COCTOSAHUA, MOAACPKAHUA U

BOCCTAHOBJIEHHSI Pa0OTOCIOCOOHOCTH TEIJIOMEXaHUYECKOTO 000PYAOBAaHUS MPOMBIIUIEHHBIX
TOC

I1K-1.2 [IpoBOIUT yueT M aHaIU3 TEXHUKO-PKOHOMHUYECKHX IOKazaTesiel paboTbl
TEIJIOMEXaHUYECKOI0 000PY10BaHMSI
IK-1.1 OneHuBaeT ypoBEeHb TEXHUYECKUX PELIECHUI HAIlPaBIEHHBIX Ha IMOBBIILIEHUE

3¢ (HeKTUBHOCTH PabOTHI TETIIOMEXaHUYECKOT0 000PYI0BaHHS




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuuui 180 akaa. 4acoB, B TOM

qyuce:

— KOHTaKTHas paboTa — 13 akaJ. yacos:
— aynutopHas — 12 akaj. 4acos;

— BHEAyIUTOpHAs — 1 aKaJI. 4acoB

— caMocTosTenbHas pabora — 163,1 akan. gacos;

— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca
dopma aTTeCTalUy - 3a4ET

AynuropHas g
KOHTaKTHas paboTa E 3 ®dopma TeKyIero
=
B aKaj. Jacax 3] Bun KOHTPOJIS
Paznien/ Tema 3 (B axaz. acax) g . P Kon
> & © | caMocTosITeNbHOM | ycrieBaeMOCTH U
JUCIIMILIAHB < [ . | xommerenun
0 & paboThI MIPOMEKYTOYHOM
na6. | mpakr. | € 8 TeCTALN
Jlexk. I arrecTan
3aH. 3aH. | QO &
1. Paznen 1.
Teno3HepreTHYeCKHe CHCTEMbI
1.1 CucreMsl
ITpopaboTka
MPOU3BO/ICTBA i Hanuuue
JIEKIIMOHHOTO TIK-1.1,
pacrpeeneHus 2 221 | 55 KOHCIIEKTOB
. MaTepHaa. N TIK-1.2
dHEProHOCUTENeH Ha JIEKIUA.
ITpunoxenue 1.
MIPOMBIIIIICHHBIX
1.2 CucreMsl
ITpopaboTka
BO3IyXOCHA0KEHHS, Hanuuue
JIEKIIHOHHOI'O TIK-1.1,
TEXHUYECKOTO 2 221 55 KOHCIIEKTOB
Marepuaia. N IK-1.2
BOJIOCHAOKEHUS ul 5 JICKITHH.
[punoxenue 1.
ra3oCcHa0KEHHS.
1.3 Cucremnl obecrieyeHust
UCKYCCTBCHHBIMU
Y [TpopaboTka
TOPHOYUMH rasam, Hammuue
JIEKIIHOHHOTO TIK-1.1,
XO0JIOJIOCHA0KCHHS u 2 2 53,1 KOHCIIEKTOB
N MaTepuaia. o TK-1.2
obecreyeHus PeANPHUITHI JIEKIIH.
[punoxenue 1.
MPOIYKTAMH  pa3/iesieHus
BO3/yXa.
HWroro no pazaeny 6 6/41 ]163,1
Hroro 3a cemectp 6/41 |163,1 3a4éT
Hroro no auciuianae 6 6/411 |163,1 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlyia petieHus: NpeayCMOTPEHHBIX BUAOB yueOHON paOOThI MPU MU3yYEHUH IHCHUTUIMHBI
«TennosHepreTH4eckue  CUCTEMBbl  IMPOMBIIUIEHHBIX — OPEIOPUATHNH» B KadecTBE
00pa3oBaTeNbHbIX TEXHOJOTMM HCIOJNB3YIOTCA KakKk TpPAaJUIMOHHbIE, TaK M MOAYJIbHO -
KOMIIETEHTHOCTHBIE TEXHOJIOTHH.

Henstmu 0Opa3oBaTenbHbIX 1 UHGOPMAITMOHHBIX TEXHOJIOTUH SIBIISIOTCS:

- aKTUBU3UPOBAHNE MBIIUICHUS 00yUJaroMInXCs;

- hopMUpOBaHHE UHTEpECA K U3y4aeMOMY MaTepHaly;

- Pa3BUTHUE UHTEIUIEKTA U TBOPUYCCKHUX CIIOCOOHOCTEH 00yUYarOIIIXCSI.

B mpouecce wusyuenuss kypca «TemaosHepreTHyeckre CHUCTEMbl IMPOMBIIIICHHBIX
NPEANPUATHID TPUMEHSIOTCS CIIEAYIONINE 00pa30BaTEIbHbBIC TEXHOIOTHH:

1. UndopmanioHHbIe TEXHOJIOTUN — 00y4YeHHE B 3JIEKTPOHHOM 00pa3oBaTeNbHOI cpefie ¢
[ENBI0 PACHIMPEHHs JOCTyHna K 00pa3oBaTeNbHBIM pecypcaM, JUIsi 4Yero IpH IMPOBEACHUHU
OTIIENbHBIX 3aHATUI M OpraHU3allud CaMOCTOSTEIbHOW pabOThl CTYAEHTOB HCIOIb3YIOTCS
AJIEKTPOHHBIE BEPCUU PACUETHOU pabOTHI.

2. PabGota B KOMaH/ie — COBMECTHAasI JeSTeIbHOCTh CTY/IEHTOB B TPYIINE MPH pacyeTax Ha
NPAaKTUYECKUX U JIAOOPATOPHBIX 3aHATHX, HANPABJICHHAS Ha peIIeHHe OOIIel 3aaaydl MmyTeM
CJIOKEHHSI Pe3yIbTAaTOB MHAUBHIYaTbHON PaOOTHI YWICHOB IPYIIIIHL.

3. MexaucuumuimHapHoe o0yueHre — UCIIOJIb30BaHNe 3HAHMH M3 Pa3HBIX 00JIacTel U UX
TPYNIUPOBKA B KOHTEKCTE PEIIaeMOil 3a/1a4H.

@®opMbl, METO/IBI U CPEACTBA OPraHU3AlMK U IPOBEIEHUS 00pa30BaTEIbHOIO Mpoliecca:

a) hopMbl, HaMpaBJICHHBIC HA TEOPETUYECKYIO TOATOTOBKY:

Jlexuus. Vcnonb3yroTcsl TUIBI JIEKUMNA: BBOAHAs, MOTHBAallMOHHAs (BO30yIarouias
MHTEpEC K OCBAaMBAEMOW MTUCIUILIMHE), MOATOTOBUTENbHAs (FOTOBAIIAs CTYACHTOB K Oolee
CIO)KHOMY MaTepually), UHTerpupymoomas (garom@as oOmMi TEOPETUYECKUM  aHaIN3
MPEIIeCTBYIONIEr0 MaTepuana), yCTaHOBOYHAs (HAIMpaBISIIOIIAs CTYIEHTOB K HCTOYHHKAM
uH(popMaluu Ui JalbHENIIe caMocTosATelnbHOW paboThl). Ha 3aHATHSX BHEOPSIIOTCS Takue
MH(}OpPMaLMOHHbIE TEXHOJIOTUH, KaK HCII0JIb30BaHHUE AIEKTPOHHBIX U3/1aHUH (BUIEO0 MAaTEPUAJIOB
(uepe3 UnuTepHer.)).

CamocrosiTenpHas ayJuToOpHas M BHeayauTopHas pabota. CamocTrosiTenbHas padora
BBITIOJHSAETCSI CTYIEHTOM B YHTAIBbHOM 3ajie OMOIMOTEeKH, B Y4eOHBIX KaOWHETaxX U
naboparopusx, KOMIBIOTEPHBIX KJlaccaX, a TaKke B JOMAIIHMX YcioBusax. OpraHuzanus
CaMOCTOSITENIbHOW ~ paboThl  CTYAEHTAa MpPEeJyCMaTpUBAeT KOHTPOJIMPYEMBIH JOCTYN K
nabopaTopHOMY 000PYI0BaHMIO, MPpUOOpaM, 6a3am JIaHHBIX, K pecypcy MHTepHeT.

CamocrodTenbHas paboTa CTUMYJIUPYET CTYACHTOB K CAMOCTOSITENIbHON MpopaboTKe TeM
B IIPOLIECCE MOJATOTOBKM K KOHTPOJBHBIM paboTaM, 3aluTe JIaDOpaTOpPHBIX paboT, KypCOBOM
paloThl, TECTUPOBaHMIO M 3K3aMeHy. CamocrosiTenbHas paboTa CTYAEHTOB MHOJKpEIJIseTcs
y4eOHO-METOIMUECKUM ¢ HMH(POPMAIIMOHHBIM  OOECMeYeHUEM, BKIIOYAIOIINM YYCOHHKH,
y4eOHO-METOIMUECKUE TOCOOUs, KOHCIIEKTHI JEKIHA, yueOHOe IpOrpaMMHOE 0OecTiedeHue.

Koncynpramusa. [IpenycmarpuBaercss MONMy4eHHE CTYAEHTaMHU MPO(eCcCHOHATBHBIX
KOHCYJIbTALIMH ¥ TOMOIIM CO CTOPOHBI IPENIOAABaTEIs.

0) popMbl, HarIpaBJIEHHbIE HA TPAKTUYECKYIO IIOJTOTOBKY:

ITpakTuyeckoe 3anatue. Jta popma 00yueHHsI HarpaByieHa Ha IPAKTUYECKOE OCBOEHUE U
3aKperyIeHHe TEOPETHUECKOro MarepHalla, U3JI0)KEHHOTro Ha Jekiusax. [lpaktuueckue 3aHATHS
MpeIHa3HaYeHbl ISl Pa3BUTHS M COBEPIICHCTBOBAHUS KOMMYHHKATHBHBIX CIIOCOOHOCTEH
CTYJIEHTOB M OpPraHM3YIOTCA B BUJE JUCKYCCHUM, aHalIHM3a pealibHbIX MPOOJIEMHBIX CUTyalUil U
MEXIUCIUTUTMHAPHBIX CBS3€H U3 pa3IMYHbIX 00JacTel B KOHTEKCTE pelraeMoi 3a1aum.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B nmpuioxeHun 1.

7 OueHoYHbIE CPeICTBA IJISA MPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Kimumenko A.B., TCHJ'IOSHepFeTI/IKa u teriorexuuka KH. 3. TemnoBble U aTOMHBIE
anekTpoctaniun / Kimumenko A.B. - M. : U3narensckuii jom MOU, 2017. (CnpaBounas cepusi
"TemnnosHepreTrka u TCHJ‘IOTGXHI/IKa") ISBN 978-5-383-01170-6 - Tekct : anexkrponnsiii // ObC

"KoHcynbpTaHT cTyaeHra" [caliT]. - URL
https://www.studentlibrary. ru/book/ISBN9785383011706 html - Pexum goctyma mo
IIOAIINCKE.

2. OcHOBBI HeHTpanu3oBaHHOro TertocHadkenus / A.A. Kyaunos, C.K. 3uranmmna. -
2-¢ u3n., nepepad. u gom. - M.: HUL[ MUH®PA-M, 2015. - 176 c.: 60x90 1/16 ISBN
978-5-16-103513-9 - Pexxum goctyma: http://znanium.com/catalog/product/520046

0) JlomostHuTEIbHAS JIATEPATYpa:

1. Anronos, B. H. TemnoBble snexTpuueckue craHuuu . ydebnoe mocobume. Y. 1.
Koncnekr nekuuit / B. H. AnToHOB. - Marautoropck : MI'TY, 2012. - 1 35eKTpOH. ONT. TUCK
(CD-ROM). - 3arir. c TUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=981.pdf&show=dcatalogues/1/11191
06/981.pdf&view=true - MakpooOBeKT. - TeKCT : 3IEKTPOHHBIHA. - CBEeIEHHsI JOCTYITHBI TaKXKe
Ha CD-ROM.

2. KynunoB, A. A. TemnoBble 3nekTpudeckue ctaHmuud. Cxembl U 000OpyIOBaHUE !
yuebHoe mocodbue / A. A. Kyaunos. — Mocksa : UH®PA-M, 2020. — 325 c. — (Bsicmice
obpazoBanue: bakamaBpumat). - ISBN 978-5-16-004731-7. - Tekcr : snmektponHbli. - URL:
https://znanium.com/catalog/product/1080999 — Pexwum gocTyma: 1o MOANUCKe.

3. beictpunkwuii, I'. ®@. OOmas snepreruka. OcHOBHOE O0OpyIOBaHHE : y4EOHMK IS
By30B / I'. ®. Beictpunkuid, I'. I'. 'acanramkues, B. C. KoxudeHkoB. — 2-¢ U3/1., UCTP. U 0. —
Mocksa : M3natensctBo IOpaiit, 2020. — 416 c. — (Bsicmee ob6pa3zoBanue). — ISBN
978-5-534-08545-7. — Tekct: oanekrpounsiii /[ DBC  HOpaiitr [caiit]. — URL:
httos://urait.ru/bcode/451998

B) MeTtoguyeckue ykazanus:

1. AwntonoB, B. H. IIpoexktupoBaHue TemgoBol CcXeMbl U BBIOOpP OCHOBHOTO
obopymoBaHus npoMbliieHHO-oTonmuTenbHol TAC : yuebnoe mocodue / B. H. Auronos, T. II.
CemenoBa ; MI'TVY. - Marautoropck : [MI'TV], 2017. - 82 c. : wi., Ta0i1., cxemsl, rpad., 3CKU3BL. -
URL :https://magtu.informsystema.ru/uploader/fileUpload?name=3465.pdf&show=dcatalogues/1
[1514266/3465.pdf&view=true - MakpooOBEKT. - TEKCT : 3JI€KTPOHHBIA.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenoanue 110 Ne norosopa CpoOK JIeiiCTBUS TUIEH3UN
MS Windows 7
Professional (nis N-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)



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

7Zip CBOOOJHO PACIPOCTPAHIEMOE OCCCPOUHO
FAR Manager [cBo6ogHO pacmpocTpaHsiemMoe 06eccpouHO
MS Office

Project Prof J1-1227-18 o1 08.10.2018 11.10.2021
2007 (st

MS Windows 10

Professional J11-1227-18 o1 08.10.2018 11.10.2021
(1t KJ1accoB)

MS Office 2007 |, 135 41 17.09.2007 Gecepouio
Professional

Linux Calculate |cBobomHO pacmpocTpaHseMoe 0eccpoUHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbIC CUCTEMBI

Hassanue xypca

CchlIKa

OnekTpoHHas 0a3a NEPHOIUYECKUX H3TAHHI
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HannonanbHas
WH()OpPMAIIMOHHO-AHAJIUTUYECKAsT CHUCTEMa —
Poccuiickuii MHIEKC HAYYHOrO ITUTHPOBAHUSI

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

[Touckosas cuctema Axagemus Google (Google
Scholar)

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

Wndpopmannonnas cucrema - EnnHoe OKHO
JI0CTyIa K MHPOPMALIMOHHBIM pecypcaM

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

Poccuiickass T'ocynapctBeHHas OuOinoTeka.
Karanoru

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

OnekTpoHHbIe pecypcbl oubanoreku MI'TY um.
I'.1. Hocoa

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

YHuBepcurerckas HH(OpMaLMOHHAs cHUCTeEMa
POCCHA

https://uisrussia.msu.ru

MesxayHapoaHas HAayKOMETpHYECKas
pedepaTuBHas ¥ MOJHOTEKCTOBas Oa3a JaHHBIX
HayuHbIX n3ganuii «Web of sciencey

http://webofscience.com

Me:xyHaponHas pedepaTtuBHas U
MOJIHOTEKCTOBAs _ cIipaBoyHasi 0a3a  JaHHbBIX

http://scopus.com

Me;xz[yHapoz[Ha;I 6333 IIOJTHOTEKCTOBBIX
KypHaAJIOB Springer Journals

http://link.springer.com/

MexnyHaponHas KOJUTEKIUS HaY4YHBIX
IIPOTOKOJIOB I10 PA3JIUYHBIM OTPACisiM 3HAHUHI

http://lwww.springerprotocols.com/

MexnyHaponHas 6a3a HayYHBIX MaTe€pHalOB B
oOsacTy  (U3MYECKUX HAYK W WHKHHUPHHTA

http://materials.springer.com/

MexnynapoaHasi 6a3a CipaBOYHBIX W3IaHUM 110
BCEM OTpacysM 3HaHuii SpringerReference

http://www.springer.com/references

MexnynapoaHasi pedepaTuBHas 0aza JaHHBIX
0 YWCTOM M TPUKIAJHOM  MaTeMaTUKe

http://zbmath.org/

MexnyHapoaHas pedepaTruBHas u
MOJTHOTEKCTOBAsE CIpaBoyHas 0asza JaHHBIX
HayYHBIX M3AaHui «Springer Naturey

https://www.nature.com/siteindex

ApxuB HaydHbIX XypHanoB «HannoHanbHbII
AIIEKTPOHHO-UH(GOPMAITMOHHBIN  KOHIIOPIILYM»
(HIT HOMKOH)

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

denepanbHOE TOCYIApCTBEHHOE OHOMXKETHOE
YUpEKICHUE «DenepabHbIN WHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTU

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




9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIeYeHUe JUCIUTUINHBI BKITFOUACT:

VYdeOHble ayAUTOPUH JJIsl IPOBEJCHUS 3aHATUI JICKIIMOHHOTO TUIIA: MYJIbTUMEIUITHBIE
CpEICTBA XpAHEHUS, IEPEIavyy U MPEACTaBICHUS HH(DOPMAIIUH.

VYdeOHbIE ayAUTOPUM JUISI TPOBEACHUS NPAKTUYCCKUX 3aHATHH, TPYNIOBBIX U
WHVBUIYAILHBIX KOHCYJIBTAIIUN, TEKYIIEr0 KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAIMH: JTOCKa,
MeElJL.

Y4eOHble ayTUTOPUU JJISl BBIOJHEHUS KYpPCOBOTO MPOSKTHPOBAHMSI, TTOMEIICHUS IS
CaMOCTOATEIILHOM PabOThl 00YYArOIIUXCS: MIEPCOHATIBHBIC KOMIIBIOTEPHI ¢ maketoM MS Office,
BBIX0I0M B IHTEpHET U C IOCTYIIOM B 3JICKTPOHHYI0 HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEy
YHHUBEPCHTETA.

[Tomemenne s XpaHeHUs U TPOQHUIAKTHYECKOrOo OOCTYXUBaHUS  y4eOHOTO
000pyI0OBaHUS: CTEIUIAXKHU, CEHU(BI 11 XpaHSHUSI y4eOHOTO 000pYA0BaHUS

WHCcTpyMEHTHI 17151 peMOHTa T1a00paTOpHOTO 000PYAOBAHHUS.



[Tpunoxenuel

6. YueOHO-MeTOANYeCKOe o0ecTieYeHre CaMOCTOAITEIbHOIH padoThl 00y4aromuxcst

CamocrosTenbHas paboTa CTUMYJIHPYET CTYACHTOB K MIPOPAOOTKE TEM B MPOIIECCE MOATOTOBKH K
71a00PAaTOPHBIM U NMPAKTUYECKUM 3aHATHUSAM U IIPU BBIOJIHEHUU KYpCOBOM paboThl U
OCYILIECTBIISAETCS:
- BO BpeMsl ayJJUTOPHBIX MPAKTUUYECKUX 3aHATUM;
— IO/ KOHTPOJIEM IIperoiaBaTelisi B opMe IUIAHOBBIX KOHCYIbTAUI, TBOPYECKUX
KOHTaKTOB.

6.1. Oneno4nble cpeacTBA LIS NPOBEACHHUS TEKYIIEero KOHTPOJIst

[lepeueHr BOMPOCOB Ul TEKYIIETO KOHTPOJIS

Pazgen 1.
1. KaxoBa poJib TOILUIUBO-3HEPreTHYECKOr0 KOMILICKCA B Pa3BUTHH SKOHOMHMKH CTPAHbI.

2. Kakue ocHOBHbBIE TEHACHIIMU Pa3BUTHS. TOITMBO-YHEPTETHUECKOTO KOMILJIEKCA.
3. bonpime cucremsl sHepreTiky. OCHOBHbBIE CBOMCTBA O0NbIIUX cucTeM. [loHsTHE
3IIEMEHTa
CHCTEMBI, CBSI3U.
4. XapaktepucTHKU 3HeproHocuresneil. CrnocoObl MX MPOU3BOCTBA.
5. KakoBbl MacTaObl MPON3BOJICTBA U MOTPEOJICHHUS YHEPTOHOCUTEIICH.
6. Kax onpenenuTs moTpeOHOCTH B 9HEPTOHOCHTEIISX.

Pazmen 2.

1. Hasnauenwue, cxema, Kiraccu(uKanus MoTpeOUTeNel CKaToro Bo3ayxa.
2. Kak onpenenuTts pacyeTHYI0 Harpy3Ky AJisi IPOSKTUPOBAHUS KOMIIPECCOPHON
CTaHLIUU.
Kak paccunraTth TexHonorndeckyto cxemy KC.
Haznauenue, knmaccudukaius, CXeMbl CHCTEM BOJIOCHA0KEHUSI.
Buzpl 1 coctaB 000py/10BaHUS CUCTEM BOAOCHAOKEHHUS.
Omnpenenenne NOTPEOHOCTH B BOJIE HA TEXHOJIOTHUECKUE W TPOTHBOIOKAPHBIE
HYX/IBI.
KakoBbI TpeOOBaHUS K KaUeCTBY M IMapaMeTpaM TEXHUIECKOH BOJIBI.
8. Kakue npenmyiiectsa UMEIOT IPSIMOTOYHBIE, 00OPOTHBIE U OECCTOUHBIE CUCTEMBbI
TEXHUUYECKOTO BOJIOCHAOKEHHUSI.
9. Hasnauenue, cxeMsl, KJacCU(UKAILUSA CUCTEM Ia30CHA0XKEHHUS.
10. CocraB 000pyIOBaHUs CUCTEM ra30CHAOKEHUS.
11. Yerpoiictso I'PC.
12. Ycrpoticto I'PIL
13. Perynaropsl naBieHUs NPSIMOTO U HEMIPSIMOTO JICHCTBHUS.
14. Kak cocraBisieTcs ra30BbIi OaJlaHC MPEAIPUSITHSI.
15. Cucrema pacnpezeneH s IPUPOIHOTO ra3a. TpaHCcopT raza Ha JalbHUE PACCTOSIHUS.
16. 'azokommpeccopHbie cTaHuu. VX sHEproobdecneueHue.
17. TlpoMbIIITIEeHHBIE CUCTEMBI T'a30CHA0XKEHHUS.
18. OcCHOBBI THIPABINYECKOTO pacueTa TYMMMKOBBIX PAa3BETBICHHBIX M KOJBIEBBIX CETEH.
19. YcrpoiicTBO HapyKHBIX ra30MPOBO/IOB.
20. PexxnmMbl moTpeOIeHns Ta3a.
21. PerynupoBaHue HEpaBHOMEPHOCTH MOTPEOICHHS ra3a.
22. 'a3operyssITopHbIe CTAHIIHN.
23. TpyOsl1, apMaTypa, 1 000pyZA0BaHUE ra30MPOBOIOB.
24. HaiexxHOCTh pacrpeleIuTENbHBIX CHCTEM ra30CHA0KEHHS.

oA

~



25.
26.
27.

Kpurepun Hafge)KHOCTH.
IToTok 0TKa30B.
DKcIUTyaTalus CHCTEM ra30CHa0KeHUs!, BONPOCH! 0€30MacCHOCTH SKCILTyaTalHuH.

Pazmen 3.

1. Tlpuponnble, ICKYCCTBEHHbBIC U OTXOMSIINE TOPIOYHE Ta3bl.
2.001mue MPUHITKITEI OYUCTKH rasa.

1.

BOo~NOoO R WDN

13.

14.
15.
16.

0.
. CxeMmpbl, KI1acCH(UKAIUS CUCTEM X0JI0I0CHA0KEHUS
12.

Kaxk ocymecTBisiercss 04uCTKa KOKCOBOTO rasa?

Kaxk ocymecTBisieTcst O4nCTKa JOMEHHOTO Ta3a?

Kaxk ocymecTBisiercss akkyMyIMpOBaHHE Tra3a?
[Tpon3BoACTBO U pacnpeeneHrne KOHBEPTOPHOTo rasa.
Kak ncnonb3yercs n30bITOYHOE 1aBieHUE raza?
[Ipon3BoACTBO M pacnpeaeieHie TeHepaTOpHOro ra3a
CxeMsl, KJ1acCU(UKALNS CUCTEM XOJIOJJOCHA0KEHHUS.
Meroauka onpeneneHus MoTpeOHOCTH B XOJIOE.
TexHOIOrMYEeCKHE CXEMBI XOJIOAUIBbHBIX CTaHIII/If/'I.
HasnadyeHnue cucteM X0J1010CHA0KEHUSI.

Cxewmpl, KIaccu(UKaIs; XapaKTepUCTHKA ITOTPeOUTeIeH TEXHNYECKOTO 1
TEXHOJIOTHYECKOTO KHUCIOpOaa

CxeMbl, XapaKTepUCTHKA MOTPEOUTENICH TEXHUIECKOTO U TEXHOJOTHYECKOTO a30Ta,
aprosa

I'paduku 1 pesxrMbl TOTPEOICHUS KUCIOPOIa U aproHa

Mertompl pacueTa TEXHOJIOTMYECKUX CXEM CTaHIIMMA pa3/ieJICHUs BO3ayXa

MeTob1 pacueTa 000pyI0BaHUS CTAaHLIUN pa3/IelIeHHs BO3ayXa



[Tpunoxenue 2
7 OneHOYHbBIE CPeICTBA MPOBEACeHNs POMEKYTOYHOM aTTecTAlluN

a) [Inanupyembie pe3yabTaThl 00yUEHUS U OLIEHOYHBIC CPEICTBA IS TPOBEICHUS IPOMEKYTOUHOM aTTECTAIINHN:

Koo Hnouxamop
00CMUICEHUsA Oyenounvle cpedcmsa
uHoukamopa
KOMNnemeHyuu
IK-1 — Cnoco0eH y4acTBOBaTh B OIlEHKE TEXHHYECKOI0 COCTOSIHWS, MOMAePKAaHUS W BOCCTAHOBJICHHSI PA0OTOCMOCOOHOCTH TEMJIOMEXaHHYECKOTO

000opynoBaHus NpoMbilLIeHHbIX TIC

IK-1.1 OneHuBaeT ypoBEHb Ilepeuenwv 6onpocos k 3auemy
TEXHUYECKHUX 1. OcHoBHbIE 6510KH TeXHOJIOTHYeCKOM cxeMbl TOC U uX B3aUMOCBSI3b.
pelieHu 2. [Ipunuunuaneueie cxembl [ITY. Havyanbuble n koHeuHnble napamerpsl napa [ITY u ux BiausiHUE Ha TEIIOBYIO
HAIPaBJIECHHBIX  HA PKOHOMHUYHOCTb.
MIOBBILICHHE 3. Texnomornueckas u TeruoBas cxema [ TY.  PereHepanus TeEIUIOTBI, NPOMEXYTOYHOE OXJIAKICHHUE U
3P PEKTUBHOCTH MPOMEKYTOUHBI mojorpeB pabouero Ttena. Pexumuble xapaktepuctuku [TY. I'TY ¢ aBuanuoHHBIMY
paboThI ra30TypOMHHBIMM JIBUTATEIISIMU.
TerioMexannueckor 4. O6mas xapaktepructuka naporazoBbix yctaHoBok (IIT'Y). Temnoduxanumonnsie I1I'Y. 'a30Bble yTHIIN3alIMOHHBIE
0 000pyZ0BaHUS 6eckommpeccopHbie Typounsl (I'VBT).
5. PerenepatuBHbiii nojorpes nurareiabHoi Bojabl (PIIIIB) na napotypounnsix TOC.
6. Pexumbl paboThl U rpaduku Harpy3ok npoMsinuieHHbIX TOC, UX BIUSHHME HAa HAJAEKHOCTh M 3KOHOMUYHOCTD.
Pacxon arekTposHeprun Ha coocTBeHHble Hy kbl TOC.
7. AHanmu3 TeIJIOBBIX CXE€M NapOTypOMHHBIX YCTaHOBOK METOJOM KOX(QQHUIMEHTa LEHHOCTH TEeIUIOTHl H
KOX(PHUIMEHTA U3MEHEHHSI MOIITHOCTH.
8. TlorpebieHne TEmIOTHI HAa COOCTBEHHBIE HYXAbl. Pacder moxkasareneir TOL[ ¢ yueTom cOOCTBEHHBIX HYXII.
OCHOBHBIE MYTH CHIKEHUS PACX0JI0B HA COOCTBEHHBIE HYX/IbI.
I1K-1.2 [IpoBomutr yuwer wu Ilepeuens npakmuueckux 3a0aHull

aHaJIn3
TCXHUKO-OKOHOMUYC
CKHX MoKa3aTesae

1. OnpenenuThb TEIUIOTY CTOPAHUS U IFIOTHOCTh Ta3000pa3HOro TOIIMBA, UMEIOIIETO CISIYIOIINI COCTaB
(% mo 06BeEMy): CH4 =96,6; C2H6 =0,3; C4H10 =0,8; CO2=0,5; N2=1.
2. OmnpenenuTh roI0oBoe MOTPEOICHUE Ta3a TOPOIOM MCXOIS U3 CICAYIONIMX NaHHbIX. [Tnommaas sxumoi




Hnouxamop

Koo
00CmudICeHUs. Oyenounvie cpedcmea
uHouKamopa
KOMNnemeHyuu
paboThI 3acTpoiiku — 250 ra, cpemHsisi TUIOTHOCTH HaceneHus — 380 dyen./ra. ['a3ocHaGXeHUE OCYIIECTBIISAETCS
TEIJIOMEXAHUYECKOT

0 00opyaOBaHUS

c

MPUPOJHBIM Ta30M C TEIJIOTOM CropaHus QH = 35840k /I>x/M®> 1 OTHOCHUTEIBLHOM IIOTHOCTBIO TIO BO3JIYXY
s=0,562. Crenenp oxBaTa razocHaOxxeHuem mnorpeduteneit: 100% HacenmeHuss pacxoayeT ra3 Hal
npurotoBnenue nuiy; 20% KBapTHp UMEIOT IEHTPAIU30BaHHOE ropsuyee BojgocHaOxkenue; 30% KBapTHp)
o6opynosano 'BC oT ra3oBbIX HarpeBaTeneil; ra3upuIupoBaHbl MEIKHE OTOMUTEIHHBIC YCTAHOBKH B 00BEME]
20% oOmeil OTONMHUTENbHO-BEeHTWIIALIMOHHOW Harpy3ku; rasudumupoBano 60% mnpeanpustuii ObITOBOTO
oOcmy>KUBaHUs, MUTaHUS, 3paBooxpanenusi. CpeHsis HopMa KON Tuiomaau Ha 1 yein. — 9 kB. M. pacuéTHas
HapyXHas TeMIiepatypa JUlsl IPOeKTUpOBaHus oToruieHus tp.o. = - 25°C.

0) Ilopsinok npoBeneHusi NPOMEKYTOUYHOM ATTECTALMH, NOKA3aTeJH M KPUTEPHH OLlCHUBAHMS.

Kputepun onieHKH (B COOTBETCTBUU C (POPMHUPYEMBIMU KOMIETEHIIUSIMHU U TUIAHUPYEMBIMH pe3ysbTaTaMu 00yueHus):

HpOMe}KYTO‘-IHaSI aTTeCTalus 110 JUCILUIIIINHE «TGHJ'IOBHepFeTI/I‘IGCKI/Ie CHUCTCMbI ITPOMBIIIIJIICHHBIX Hp@I[HpH?[THﬁ» BKJIFOYACT TCOPECTUICCKUC
BOIPOCHI, MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00yJarOIMMUCS 3HAaHUH, U IPAKTUYECKHE 331aHNUs, BBIBIISIOIINE CTENEHb C(HOPMUPOBAHHOCTH
YMEHHH U BIIaJICHUN, IPOBOAUTCS B (hopMe 3auéTa.
3auér no JaHHOM TUCHMIUIMHE MPOBOAMUTCS B YCTHOH popme

Iloka3aTenu U KpUTepPUH OLICHUBAHHUS 3a4eTa:
— Ha OLIEHKY «324TeH0» — 00yUaloIIMHACs IEMOHCTPUPYET OT BBICOKOI'O J10 TOPOTOBOI'0 YPOBHS CPOPMHPOBAHHOCTU KOMITETEHIIMI:
—BCECTOPOHHEE, CUCTEMAaTHYeCKOe U IIyOOKOe 3HaHME y4eOHOro MaTepuala, CBOOOIAHO BBINOJHAET NMPAKTHUUYECKUE 3aaHusl, CBOOOIHO
OIIEpUPYET 3HAHUSAMH, YMEHUAMH, IPUMEHSET UX B CUTyallUsIX TOBBIIIEHHON CII0XKHOCTH.
—OCHOBHBIE 3HaHHUS, YMEHHUS OCBOEHBI, HO JIOMYCKAIOTCS HE3HAUUTEJIbHbIE OMIMOKH, HETOYHOCTH, 3aTPYIHEHHUS NPU aHATUTUYECKUX
oreparusx, NepeHoce 3HaHUM 1 yMEHUI Ha HOBbIE, HECTaHAAPTHBIE CUTYaLIHH.
—B XOJIe¢ KOHTPOJIbHBIX MEpOIPHITUN JOMYCKAIOTCS OLIMOKM, MPOSBIAETCS OTCYTCTBHME OTACIbHBIX 3HAHWH, YMEHMi, HaBBIKOB,
00y4aroIuicst UCTIBITHIBAET 3HAUUTENbHBIC 3aTPYIHEHHUS IPU ONIEPUPOBAHUY 3HAHUSAMHU U YMEHUSMHU IIPH UX MIEPEHOCE Ha HOBBIE CUTYAIUH.
— Ha OIICHKY «He3a4YTEeHO0» — OOyJaroIIMics JEeMOHCTpUpYyeT 3HaHMs He Oonee 20% TeopeTHdecKoro Marepuania, JOIyCKaeT CYIIECTBEHHbIE
OmMOKHM, HE MOXKET MOKa3aThb HWHTEJIEKTyalbHble HAaBBIKM PEIIEHHs MPOCTHIX 3a/ad; OOy4aroIIMiCs HE MOXKET IOKa3aTh 3HaHWA Ha YPOBHE
BOCIPOU3BE/IEHUS U 00BSICHEHUS NH(OPMaLIMU, HE MOXKET MTOKA3aTh MHTEIJIEKTyaJIbHbIe HAaBbIKM PELICHHS MPOCTHIX 3a/1ad.






