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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CykKaeHa u 0100peHa s peanusamuu B 2025 - 2026
yueOHOM rojly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPreTHIECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa i peanuzamnuu B 2026 - 2027
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Hensimu ocBoeHust MUCHUIUIMHBI (Moaynsi) HwuskoTemmepaTypHble SHEpPreTH4ecKue
YCTaHOBKH SIBIITIOTCS: (DOPMHUPOBAHUE Y CTYACHTOB MPEACTABICHUN O CUCTEMaX U KOMILIEKCAX
HU3KOTEMIIEPATYPHBIX TEXHOJIOTUN, HU3KOTEMIIEPATYPHBIX TEXHOJOTHX, TEIJIOBBIX Hacocax,
BCIIOMOTATEeIIbHOM  TEIUIOTEXHHYECKOM OOOPYJOBAaHHHM KOMIUIEKCOB HH3KOTEMIIEPATYPHBIX
TEXHOJIOTHI, TEXHOJOTHUYECKUX KUAKOCTAX, Ta3ax U Mapax, KaKk TEIUIOHOCUTEISIX U pabouux
Telax, pPa3BUTHUE Y CTYACHTOB KOTHUTUBHBIX, JESTCIIBHOCTHBIX M JMYHOCTHBIX Ka4ecTB,
TEPMOJMHAMHYECKUM OCHOBAM MPOIIECCOB TpaHCPOPMAIIMH TEIIOTHI, OlleHKaM 3((HEeKTUBHOCTH
paboThI TETNIOTEXHUYECKMX YCTAaHOBOK 1O MPOU3BOACTBY X0JI0Aa, (POPMUPOBAHHUE y CTYJICHTOB
YMEHHHM TEIUIOTEXHUYECKUX PAcueTOB W aHajK3a IPOILIECCOB, COBEPILIAEMBIX B YCTaHOBKAX
HU3KOTEMIIEPATYPHON TEXHUKHU, OCHOBAM KPUOTCHHUKHU.

2 MecTo TMCUHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Juctunnuaa HuskoremnepaTypHble SHEPreTUYECKHEe YCTAaHOBKH BXOJWT B YacTh
yueOHOro miaHa GopMUPYEMYIO Y4aCTHHKAMHU 00pa30BaTeIbHBIX OTHOIICHUN 00pa30oBaTeIbHOM
MIPOrpaMMBI.

Jnst  w3ydeHus  IUCHMIUIMHBI ~ HEOOXOoAuMbl  3HaHUS  (YMEHHWs,  BJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3yJIbTaTC U3YUCHUS NUCIUILINH/ IPAKTHK:

Bricokoa(hpekTHBHBIC SJHEPTETUICCKUE YCTAHOBKH

[Ipou3BoaCcTBEHHAS - TTeJarOrHYecKas MpaKTUKa

Jnarno3 sHepreTudeckoi 3pPeKTUBHOCTH TEILIOTEXHOJIOTUI

CuHres 2HEpreTHYecKy 3)(PEKTUBHBIX TEIIOBBIX CXEM

TennorexHUYECKHE TPUHIIUITBI OPTraHU3aIMH TEII000MEHa

[TepcniekTHBBI pa3BUTHS TEIJIOIHEPTETUKU U TETIJIOTEXHOJIOTHI

3HaHus (yMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH JAHHON AUCLHUILUIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

MareMatuueckoe MOJIETUPOBaHUE OOBEKTOB M CUCTEM TETLIOIHEPTETUKHI

[IpousBocTBEHHAs - HAYUYHO-HCCIeI0BaTeNIbCKas paboTa

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHHs

B pesyaprare  ocBoeHMs ~— AuCUMIUIMHBI  (Moaynsi)  «HuskoremmeparypHble
HHEPreTUUECKHUEe YCTAaHOBKH » 00y4JaroIuics 10JKeH 00J1aAaTh CIeyIOIUMU KOMITETEHIUAMU:

KO,[[ HHJUKATOpa I/IH,Z[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[TK-6 CriocoOeH Kk aHAJIM3y BapHAHTOB YKOHOMHUHU YHEPTUH 3a CUET TEIUIOTHI YXOSIIUX Ta30B OT
TEPMHUYECKOTO  OOOpYIOBaHHS C Y4YETOM COCTAaBJICHHUS  TEeMIeEpaTypHBIX  TrpaduKoB
TEXHOJIOTHYECKHX ONEPAIIUN TEPMHUYECKONH 00pabOTKH

[1K-6.1 Pa3pabarbiBaeT 1 aHaNM3UpPYeT BapuUaHThl SKOHOMHH TeIlJla 3a CUEeT Teria
YXOJSIIMX Ta30B OT TEPMHUYECKOIO OO0OpYHOBaHMs, 3a CUET 3aMEHbI
(yTepoBOYHBIX U TEIUIOM3OJIALIMOHHBIX MaTepUaloB Ha COBPEMEHHBIE
BbICOK03()(DEKTHBHBIE MaTEpHUAIIBI




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM

qyuce:

— KOHTaKTHas padora — 35,85 akaj. 4acos:

— aynuTopHas — 33 akaJl. 4acoB;

— BHeayuTopHas — 2,85 akaj. 4acos;

— caMocTosTenbHas pabora — 36,45 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jac

dDopMa aTTecTaiuu - 3K3aMCH

OHIUKIONCAUAMU

).

AynutopHast g
o | KOHTaKTHas pabora E 3 dopma TEKyIIEero
=
5 B aKaJl. 4acax 2] Bun KOHTPOJIS
Paszen/ Tema 3 (B axaj. uacax) == . p Kon
S 3 © | camocTosITeNBHOI | ycrieBaeMOCTH M
JIMCLIUTIIAHEI b S ., | KoMnereHIUH
@) 5 g £ paboThI MIPOMEKYTOUHOM
nad. | mpaxT. Q3
Tlex. p zZ aTTeCTaluy
3aH. | 3aH. [Q &
1. Pazgen 1. TepMmoauHamuyeckue
OCHOBBI paboThI
HHU3KOTEMIIEPATyPHBIX
YHEPreTHYECKUX YCTAHOBOK.
CaMocTosTeIbHOe
n3yJdeHue
JIUTEPATYpPBHL.
Nzydenne
COOTBETCTBYIOIIN
X BOIIPOCOB U3
npuit. 1. ITonck
1.1 Hasuauenue, 00JIaCTh P .
JIOTIOJTHUTENIEHOM
MCIIOIb30BaHUS u HHGbOpMALIH 10
KJIaccupuKanus 3 1 3 pMar KoncnekT nexuuii. [K-6.1
3aJlaHHOH TeMe
HHU3KOTEMIIePaTyPHBIX
(pabora c
JHEPTreTUYECKUX YCTAHOBOK.
oubnnorpaguuec
KM MaTepHaIaMHy,
CIIPAaBOYHUKAMHU,
KaTaJoraMH,
CIIOBAPSIMH,




1.2 XonoaunbpHbIE UKIIBL.

CamocrosTenpHOe
U3y4yeHHue
JIUTEPATYPBHI.
Nzyuenue
COOTBETCTBYIOIIN
X BOTIPOCOB U3
mpuit. 1. ITonck
JIOMIOJIHUTEIBHOM
UHPOPMALIUH T10
3aJIaHHOU TeME
(pabota c
6ubnuorpaduyec
KHUM MaTepuajlaMH,
CIPaBOYHHMKAMU,
KaTajoram,
CJIOBApSIMH,
SHUUKJIONETUSAMH

).

Koncrekr nekiuii.

IK-6.1

Hroro no pazpeny

2. Pasgmen 2. IlapoxuakocTHbIE

KOMIIPECCHOHHBIC
HU3KOTEMIICPATYPHBIC
OHCPIrCTUICCKNE YCTAHOBKH.

2.1 DHepreTuueckue U
JKCEPreTUIeCKUe OanaHchl
HapOKUIKOCTHBIX
HHU3KOTEMIIEPaTyPHBIX
HHEPreTUUECKUX YCTAHOBOK.

CamocrosTenbHOe
n3yJdeHue
JIUTEpaTyphl.
Nzydenne
COOTBETCTBYIOIIN
X BOIIPOCOB U3
npui. 1. ITouck
JIOIOIHUATEILHOMN
UH(}OPMAIUH 10
3aJaHHOH TeMe
(pabora c
oubnnorpaguuec
KHM MaTepuallaMH,
CIPaBOYHHKAMH,
KaTajoramy,
CIIOBapSIMH,
SHIUKIIOTIE TUSIMHU

).

KoHcnekT nexiui.

IK-6.1

2.2 IIpumeHenue
MapOKUAKOCTHBIX
HHU3KOTEMIIEPATYPHBIX
JHEPreTHYECKUX YCTAHOBOK. B
[POMBIILICHHOCTH.

CamocrosTenpHOe
U3yueHHE
JIUTEPATYPHI.
N3yuenue
COOTBETCTBYIOIIN
X BOIIPOCOB M3
npui. 1. ITouck
JIOTIOJTHUTEJIbHOU
UH(OPMAIHH 110
3aJJaHHON TEeME
(pabota c
6ubnnorpaguuec
KHM MaTepualiaMH,
CIPaBOYHHUKAMU,
KaTaJloTaMH,
CIIOBApSIMH,
SHIUKJIONETUAMH

).

KoHcriekr nexui.

IK-6.1

Wroro no pazneny

3. Pasmen 3. AOGcopOuuOHHBIE

HU3KOTEMIIEPATYPHBIC
OHCPICTUICCKNUEC YCTAHOBKHU.




3.1 DHepreTU4ecKue u
JKCEepreTUUecKue  OallaHChI
a0COpOIIMOHHBIX
HHU3KOTEMIIePaTYPHBIX
9HEPreTUYECKUX YCTAHOBOK.

CamocrosTenpHOe
U3y4yeHHue
JIUTEPATYPBHI.
Nzyuenue
COOTBETCTBYIOIIN
X BOTIPOCOB U3
mpuit. 1. [Tonck
JIOMIOJIHUTEIBHOM
UHPOPMALIUH T10
3aJIaHHOU TeME
(pabota c
6ubnuorpaduyec
KHUM MaTepuajlaMH,
CIPaBOYHHMKAMU,
KaTajoram,
CJIOBApSIMH,
SHUUKJIONETUSAMH

).

Koncrekr nekiuii.

IK-6.1

3.2 IIpumenenue
a0COpOIIMOHHBIX
HHM3KOTEMIIEPATyPHBIX
SHEPreTHYECKUX yCTaHOBOK. B
HPOMBIIIICHHOCTH.

CamocrosTenbHOe
U3y4deHHE
JIATEPaTypHL.
Nzyuenue
COOTBETCTBYIOLIH
X BOIIPOCOB U3
mpui. 1. [Tonck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3a/1aHHOM TeMe
(pabota c
6ubnauorpaduyec
KUM MaTepuaIaMH,
CIPaBOYHHKAMH,
KaTaJIoTaMH,
CIIOBApSIMH,
SHIUKIIOTIE TUSIMHU

).

KoHcrekT nexium.

ITK-6.1

Wroro no pazneny

4, Pazgen 4. Oxmwxenue
HHU3KOTEMIIepaTypHas
pekTH(UKAIHS BO3IyXa.

u

4.1 KpuoreHHble  IUKJIBI
OJKIDKEHUSI BO3yXa.

CamocrosTenpHOe
U3y4eHHe
JIUTEPATYPHI.
N3yuenue
COOTBETCTBYIOIIN
X BOIIPOCOB 3
npui. 1. ITouck
JIOTIOJTHUTEJIbHON
UH(OPMAIHH T10
3aJJaHHON TEeME
(pabota c
6ubnnorpaguuec
KHUM MaTepuallaMH,
CIPaBOYHHUKAMU,
KaTaJloTaMH,
CIIOBApSIMH,
SHIUKJIONETUAMH

).

KoHcrekT nekium.

IK-6.1




4.2 CxeMbl
BO3IyXOpa3IeINTENbHBIX
YCTaHOBOK.

CamocrosTenpHOe
U3y4yeHHue
JIUTEPATYPBHI.
Nzyuenue
COOTBETCTBYIOIIN
X BOTIPOCOB U3
mpuit. 1. ITonck
JIOMIOJIHUTEIBHOM
UHPOPMALIUH T10
3aJIaHHOU TeME
(pabota c
6ubnuorpaduyec
KHUM MaTepuajlaMH,
CIPaBOYHHMKAMU,
KaTajoram,
CJIOBApSIMH,
SHUUKJIONETUSAMH

).

Koncrekr nekiuii.

IK-6.1

Hroro no pazpeny

5. Pazgen 5. HuszkoremnepaTypHble
JHEpPreTHYECcKUe YCTAHOBKH
OCHOBaHHBIC HAa HCIOJIB30BaHUH
JNMEKTPUYECKUX W MarHUTHBIX

ToJeH.

5.1 TepMo3JeKTpHUYECKHE U
TEPMOMAarHUTOAJICKTPUIECKIE
HHU3KOTEMIIEPATyPHBIE
JHEPreTHUECKUE YCTAHOBKH.

CamocrosTenpHOe
U3y4YeHHE
JIUTEPATYPHI.
Nzyuenue
COOTBETCTBYIOIIN
X BOTIPOCOB U3
npui. 1. ITouck
JIOIOIHUATEILHOMN
UH(pOPMAIHH 110
3aJJaHHOH TeMe
(pabora c
oubnnorpaguuec
KHUM MaTepuallaMH,
CIPaBOYHHMKAMU,
KaTaJloTaMH,
CJIOBApSIMH,
SHIUKJIONETIUSAMH

).

Koncrekr nekiuii.

IK-6.1

5.2 MaruuTokasopuyeckiue u
3NEKTPOKATIOPHUECKUE
HHU3KOTEMIIepaTypHbIE
SHEPreTHYeCKUe YCTAaHOBKU.

CamocrosTenpHOe
U3yueHHE
JIUTEPATYPHI.
Nzyuenue
COOTBETCTBYIOIIN
X BOTIPOCOB U3
mpuit. 1. [Tonck
JIOTIOTHUTEIHHON
“HPOPMALIUH T10
3aJJaHHON TeMe
(pabota c
oubnmorpaguuec
KHM MaTepuallaMH,
CIPaBOYHHKAMH,
KaTajoram,
CJIOBApSIMH,
SHIUKJIONEIUSAMHU

).

KoHcriekr nexui.

IK-6.1

Wroro no pazneny




6. Pasmen 6. IloBeimenue
SHEPreTUYECKOH 3P (PEKTUBHOCTH
TETIOPHEPTeTUUECKUX CHCTEM 3a
cuer IIPUMEHEHUS
HHU3KOTEMIIEPaTyPHBIX
HHEPreTUUECKUX YCTAHOBOK.

CamocrosTenbHOe
u3ydyeHue
JIUTEPATYPBHI.
Nzyuenue
COOTBETCTBYIOIIN
X BOIIPOCOB U3
mpui. 1. ITonck

6.1 Wcnonp3oBanus JIOTIOTHUATEILHOMN
BTOPHUYHBIX DHEPIETHUYECKUX HHPOpMAIUH 10 .
P P 3 2 5,45 bop " KoHCHEKT TeKIHA. I1K-6.1
pecypcoB I TeHepaluu 3aIaHHOU TeMe
X0JI0/1a. (pabota c
6ubnuorpaduyec
KHM MaTepuallaMH,
CIPaBOYHHKAMH,
KaTaJloraMH,
CIIOBApSIMH,
SHIUKIIONETUIMHU
Wroro no pazneny 2 5,45
Hroro 3a cemectp 11 22 136,45 JK3aMeH
Hroro no aucrurivae 11 22 136,45 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnis perieHus Npe1ycMOTPEHHBIX BUAOB y4eOHOH pabOThl PU M3YYEHUU IUCLUIIINHBI
«HuzkoTremneparypHblie JHEPreTHUECKUE YCTAaHOBKI B Ka4eCTBE 00pa30BaTEIbHBIX TEXHOJIOTUI
UCIOJB3YIOTCSl KAaK TPAaJULUOHHBIE, TaK W MOJIYJbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTHHU.
[Tepenaua HEOOXOAUMBIX TEOPETUUYECKUX 3HAHUK M (HOPMHUPOBAHME TMPEICTABICHUH O KypCy
IPOMCXOJUT C NIPUMEHEHHEM MYJIbTUMEIUNHHOrO0 000pynoBaHuA. JIEKUMOHHBIA MaTepHuain
3aKperuiieTcss Ha Ja0opaTOpHBIX paboTax, TIe MPHUMEHSETCS COBMECTHAs JEATEIbHOCTH
CTYACHTOB B I'pyIlIle, HAIIPaBJIeHHAs Ha pellleHre o0Iel 3aJaun MyTéM CIO0XKEHUs pe3yIbTaToB
UHIWBUAYAIbHOW  paboThl wieHOB Tpynmnbl. Jlis pa3BUTUS W COBEPILIEHCTBOBAHUS
KOMMYHHKATHBHBIX CIIOCOOHOCTEH CTYJEHTOB OPIaHU3YIOTCA NPAKTUUYECKUE 3aHATUS B BHJE
JUCKYCCH, aHaln3a peaJIbHBIX MPOOJIEMHBIX CUTYAllMd M MEXAUCIUIUTMHAPHBIX CBA3CH U3
pasn4HbIX o0nacTeil B KOHTEKcTe peraeMoi 3anaun. CamocrosiTenbHas paboTa CTUMYIUPYET
CTYZICHTOB K CAMOCTOSITENIbHOW IMPOpabOTKe TEM B IPOIIECCe HANMCaHUs peepaToB, MOATOTOBKU
K IMUCKVCCHUSIM. U TECTUDOBAHHUIO.

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CAMOCTOSITeIbHON padoThl 00y4YarouXCcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Crenanos, O. A. OcHoBbl Tpancdopmanuu TermioThl : yueOHuk / O. A. Crenanos, C.
O. 3Baxapenko. — Cankr-Ilerepoypr : Jlanp, 2022. — 128 c. — ISBN 978-5-8114-3722-1. —
Tekcr : onekrponsbnii //  Jlanb : dyekTpoHHO-OMONMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/206831 (mata obpamenus: 01.02.2024). — Pexxum goctyma: s
aBTOPU3. N10JIb30BATEIIECH.

2. Hupensman, H. M. TexHuueckas TepMoOAMHAMHKa . ydeOHOe mocobwe / H. M.
[Mupenmsman. — 3-e m3a., crep. — Cankr-IletepOypr : Jlams, 2021. — 352 ¢. — ISBN
978-5-8114-8522-2. — TekcT : anekTpoHHBIH // JIaHb : 21eKTpOHHO-OHOIHOTeYHAs CHCTeMa. —
URL.: https://e.lanbook.com/book/176665 (mata obparienus: 11.01.2023). — Pexxum goctymna:
JUI aBTOPU3. MTOJIb30BaTENIEH.

0) lonotHuTEIBHAS TUTEPaTypa:

1. Connres, 0. I1. CnenunanbHpie MaTepuaibl B MamiHOCTpoeHUH : yueOnuk / 1O. I1.
Counnues, E. U. [psxun, B. 0. [Tuupaitnen. — 2-e uzn., ucnp. u pon. — Cankr-IlerepOypr :
Jlanp, 2022. — 664 c. — ISBN 978-5-8114-3921-8. — Tekcr : anextponnsiii // Jlanp :
ANIEKTPOHHO-OMOmoreuynass cucrema. — URL: https://e.lanbook.com/book/206546  (mara
obpamienns: 11.01.2023). — Pexxum g0ocTyma: a1 aBTOPHU3. OJIb30BATEICH.

2. Ilpoueccsl u ammapaThl. Pacuer M mpoeKTHpOBaHME ammapaToB AJIs TEIJIOBBIX U
TETIOMAacCOOOMEHHBIX MPOIieccoB : yueoHoe mocooue / A. H. Octpukos, B. H. Bacunenko, JI. H.
®ponosa, A. B. Tepexuna. — Cankrt-Iletep6bypr : Jlawp, 2022. — 440 c. — ISBN
978-5-8114-9453-8. — Tekcr : anektpoHHblit // JIaHb : 3MeKTPOHHO-OUOIMOTEYHAS CHCTEMa. —
URL: https://e.lanbook.com/book/264221 (mata obpamienus: 11.01.2023). — Pexxum goctyna:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

3. [Ipumeps! u 3agaum 1o TermioMaccooOMeny : yde6Hoe nmocodue / B. C. Jlorunos, A. B.
Kpaiinos, B. E. FOxHoB [u 1p.]. — 4-e u3zn., crep. — Canxkr-IlerepOypr : Jlans, 2022. — 256 c.
— ISBN 978-5-8114-1132-0. — Texcr : anexTpoHHbI# // JlaHb : 31eKTpOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/206057 (mara oOpamenus: 11.01.2023). —

Pexunm nocTvia: mmg aRTONUR. TTOMRRORATEEN.

B) MeTtoauyeckue yka3aHnus:


https://e.lanbook.com/book/206831
https://e.lanbook.com/book/176665
https://e.lanbook.com/book/206546
https://e.lanbook.com/book/264221
https://e.lanbook.com/book/206057

1. AranurtoB, E. b. TemnosHepretuka KpHOI€HHBIX M XOJOAWUJIBHBIX CHCTEM
NPOMBIIIICHHBIX Tpeanpustuii. KoncnekT nexmwii © yaebHoe nmocobue / E. b. Aranuros, A. B.
TuxoHoB. - Marauroropck : MI'TY, 2013. - 1 snekrpos. onT. quck (CD-ROM). - 3aru. ¢ tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3824 (mata
obpamenus: 01.02.2024). - MakpooObeKT. - TeKCT : 371eKTpOHHBIiA. - CBEICHHS JOCTYITHBI TAKKE
Ha CD-ROM.

2. Kimumosa, T. A. XonoauiabHoe obopynoBanue : ydeOHoe nocobue [mast CI10] / T. A.
Knumosa ; MI'TY. - Maruutoropck : MI'TY, 2015. - 1 snextpos. onrt. auck (CD-ROM). - 3ari. ¢
tautyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/500  (nara
obpamienns: 01.02.2024). - MakpooObekT. - TeKCT : 31eKTpOHHBIH. - CBEIECHHUS TOCTYITHBI TAKXKe
Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
10 Ne norosopa Cpox aeicTBUs INLIEH3UN

MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpovyHO
Professional
7Zip CBOOOJHO PAacCHPOCTPaAHIEMOE 0OECCPOYHO
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHo
University Edition
Adobe Reader CBOOOZHO PpacIpoCTPaHIEMOE 0eccpouHO
Linux Calculate [cBo6omno pacnpocrpansemoe 0eccpoUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

HazBsanue kypca CchbllIKa
[TouckoBas cucrema Axamemusi Google (Google URL: https://scholar.qoogle.ru/
Scholar) ' ) ) )
Harnponanshas wH()OpMAIMOHHO-aHATUTHYCCKAST
cucrema — Poccumiickuit wHnekc nayuxoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PUHIL)
Poccuiickas  TocynapcTennas  OWOMMOTEKA. | o avww.rsl.ru/ru/4readers/catalogues/
Karanoru
DOnekTpoHHbIe pecypcebl 6ubanoreku MI'TY um. https://host.meqaprolib.net/MPO109/Web
I".. HocoBa ] ' '
MexaynapoaHas 6a3za TTOJTHOTEKCTOBBIX

http://link.springer.com/

»KypHasI0B Springer Journals
9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecrieueHue AUCUUIUINHBI BKITIOUAET:

MatepuaiabHO-TeXHUYECKOE 00ecredeHre IUCIUIUTMHBI BKITIOYAET:

Y4eOHble ayTUTOPUU TSI IPOBEIACHUS 3aHIATUN JEKIMOHHOTO THa MynbTUMeIUHHbIE
CpeICTBAa XpaHEHHs, Mepelayd M MpeicTaBlieHus HHpopMauuu. YdueOHble ayIuTOpUU IS
MPOBEJCHUS TPAKTHUECKUX, JIADOpAaTOPHBIX 3aHATUH, TPYIINOBBIX W WHAMBHIYAJTbHBIX
KOHCYJIbTAIIMH, TEKYIIErO0 KOHTPOJSA U MPOMEKYTOUHON aTTecTtanuu. Jocka, MylbTUMEIUITHBIN
MPOEKTOp, OSKpaH. Y4eOHbIE AayAUTOPUHM JJs BBIIOTHEHHS KYpCOBOTO MPOSKTUPOBAHMS,
MOMEIIEHUsI Il CaMOCTOATENbHONW paboThl oOydaromuxcs. [lepcoHanbHble KOMIBIOTEPHI C
naketom MS  Office, BwixogoM B UWHTepHET © ¢ JOCTYIOB B  3JIEKTPOHHYIO
nH(bOPMallMOHHO-00pa30BaTEIbHYIO CPElY YHUBEPCUTETA.


https://host.megaprolib.net/MP0109/Download/MObject/3824
https://host.megaprolib.net/MP0109/Download/MObject/500
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
http://link.springer.com/
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IIpunoxenne 1

Hepeqeﬂb KOHTPOJIBHBIX BOIIPOCOB 1JIfl MOATOTOBKHU K aTTECTAllUH

Kakue TpebGoBaHMs MPeIbBISIOTCS K KAUeCTBY IPOAYKTOB pa3/IeieHUs BO3AyXa.
Kakue rpadguxu notpediaeHus MpoayKTOB pa3AeieHus BO3AyXa BbI 3HACTE.

Kak knaccudunupyrorcs TpanchopmMaTopbl TEIUIOTHI.

Kackamable 1 pereHepaTuBHbIC TPAHCHOPMATOPHI TETIIIOTHI.

OO0m1as xapakTepuCTUKa XJIaJJ0Ar€HTOB U KPUOAr€HTOB.

AOGcopOumroHHbIE TpaHCPOPMATOPHI TEIIOTHI.

Crpyitabie Tpanc(hOpMaTOPHI TETIOTHI.

["a305KUIKOCTHBIE TPAHCHOPMATOPHI TETIIIOTHI.

Kpuopedprxeparopsl ¢ IpoccenbHON CHCTEMONH OKOHYATEIBHOTO OXJIaXKACHUS.
KpuopedprmxkepaTopbl ¢ IeTaHAECPHONH CHCTEMOM OKOHYATEIBHOTO OXJIAXKICHUSI.

KakoBa posp HU3KOTEMIIEPAaTypHOU TEXHUKHU B Pa3BUTHHM SKOHOMMKH CTpaHbI?

OcHOBHBIE TOTPEOUTETN MPOAYKTOB pa3iesieHUs BO3AyXa

CBolicTBa HU3KOTEMIIEPATYPHON U30JISALIUY.

Knaccugukaius KpporeHHbIX yCTaHOBOK M IIUKJIOB.

PeanbHble IUKIIBI KpUOTEHHBIX YCTaHOBOK. [lukn ['einanara, Kitona n Kanuuer.

X0J10A0IIPOU3BOIUTENIBHOCTD, TOTEPH, 3PPEKTUBHOCTD PEATIbHBIX IIUKIIOB.

[TonsTue OuHapHOU cMecu. 3aKOHBI pa3zieseHUsI OMHAPHBIX CMecel.

[Iporniecchl KUMEHUS ¥ KOHIEHCAIUY OMHAPHOM CMECH.

[Tponecc pextudukanuy 6MHAPHON CMECH.

CxeMbl peKTU(DHUKAIIMOHHBIX KOJIOHH ISl pa3/iesieHus] ONHApHON CMECH.

biouHas cxema BO3yXOpa3AeIUTEIbHON YCTAHOBKH.

Knaccugukamnus BPY.

O6mmas xapakrepructuka BPY, mpuHIumbe1 moctpoeHwus.

Tennenuuu passutus BPY. DHepreTrueckue nokasarenu.

TexHonorus pasueneHus Bo3ayxa.

X01010IPON3BOAUTEIBHOCTD U €€ cocTaBiisAromuye s BPY pasnuuHbIX THIIOB.
Perynuposanue npoussoautensHoctu BPY.

CriocoObl KOMITEHCAIIMM HEPAaBHOMEPHOCTHU NOTPEOIEHHUS MPOAYKTOB pasnenenus BPY

CxeMmbl CHaOKeHUs IPEeNPUATHS Ta3000pa3HbIMU POTYKTAMHU Pa3JIeIeHUs BO3yXa.

Knaccudukanus TpyoonpoBoAoOB /Ui TpaHCIIOPTA MPOAYKTOB pa3AeleHus BO3ayXa.

[TpoexTrpoBaHue TPyOOIIPOBOIOB JUIsl TPAHCIIOPTA MIPOAYKTOB pa3/ieieHus BO3ayXa.

JKuIKOCTHBIE KPUOTEHHBIE CUCTEMBI.

Marepuansl TpyO, apmarypa.



IIpunoxenue 2

OueHovHbIe cCpeACTBA /1JIsl MPOBeIEHUS MPOMEKYTOUHOM aTTeCTAlNU
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl POBEACHUSA MPOMEKYTOUHON ATTeCTAlUM:
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Hnouxamop oocmudiceHus Komnemenyuu

Oyenounvle cpedcmea

IIK-6 Cnoco0eH Kk aHAIU3y BAPUAHTOB 3KOHOMMHU HEPTHH 32 CUET TEeMJIOThI YXOAAIIMX Ira30B OT TEPMHUYECKOr0 000py/10BAHNSI C Y4€TOM
COCTABJICHUS] TEMIIEPATYPHBIX I'PA(HUKOB TEXHOJIOTMYECKUX ONepalii TEePMHYECKOH 00padoTKH

I1K-6.1

Pa3zpabarbiBaeT U aHaIM3UPYET BapHAHTHI
HSKOHOMUHU TEILJIa 3a CUET TeIIa YXOAIIUX
ra3oB OT TEPMUYECKOTO 00OpYyIOBaHUS, 32

cyer 3aMEHBI (GyTepOoBOUYHBIX u
TEIUIOU30JSIIMOHHBIX ~ MaTepUajoB  Ha
COBPEMEHHBIE BBICOKOA()(peKTHBHBIE
MaTepuabl

Bonpocs! 1 caMocTosTENbHON MPOpabOTKH:

1. Kinaccudukanus KpuoreHHbIX ¥ XOJOJMIIBHBIX YCTaHOBOK. TerutoBast Tpancdopmariusi.
2. O6nacTu UCHOIB30BAHUS TEIIOBBIX TPaHC(HOPMATOPOB

3. OO0t TPUHIIUT OXJIAKIECHUS

4. Knaccudukanus TeroBbIX TpaHchopMaTopoB

5 .Huknuyeckene u Heuukindeckue nponecchl. llukn KapHo co cranmoHapHbIMH
poLeccamu

6.KackanHble 1 pereHepaTuBHbIE TEIIOBBIE TPaHCHOPMATOPHI

7. DKcepreTUYeCKHii METO ] aHaIn3a PaboThl TEIIOBBIX TPaHC(HOPMATOPOB

8. CxeMa HJiealbHOTO MAPOKUIAKOCTHOTO TeIloTpaHcopmaropa. YieiabHble 3aTpaThl
paboTHI.

9. XapakTepHble SHEPreTHUECKHE 30Hbl B HU3KOTEMIIEpaTypHOI o0nactu

10. XapakTepuCTUKH KPHOAreHTOB U XJ1aJ0areHTOB
11. PeanpHbII NApOKUIAKOCTHBIM  TEIUIOBOM
XapaKTePUCTUKH. XOJOUIbHBIN K03 UIueHT

12. TIpomuecc npoccenupoBanus. udbdepenumansupiii apoccens — 3pdext Ixoyms —
Tomricona. MuBepceust.

13. Kpuopedpuxeparop Jlnnne. JHepreTudeckuii 6ananc Kppopeppuxeparopa.

14. UneanbHble POLIECCHI OXKIDKEHHS U 3aMOPayKUBaHUs ra30B

15. bioyHas cxema BO34yX0pa3IeTUTEeIbHON YCTAHOBKH

16. Oxuxurens Jlunne.

17. Ksasunukn Knoga, I'efinanara, Kanuime:

18. TEXHUKO — SKOHOMHYECKOE COIIOCTABICHUE OKUIKUTEIBLHEBIX [[UKIIOB

19. bunapusie cmecu. 3akonsl Payis, [lansTona n KonoBaoBa f1st OMHapHBIX CMECEH.
20.Vcniapenue OuHapHO cMecH

TpaHcpopmaTop. DHepreTuyeckue
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21.Jednermarust OMHAPHOU CMeCH

22 Pextudukanys. Y CTpOHCTBO peKTU(UKAITMOHHON KOJTOHHBI

23.PaboTa KOJIOHHBI ABYKPATHOM PEKTH(UKAIIMK BO3AyXa

24 KomMnaHOBKa BO31yXOpa3AeIUTEIbHBIX YCTAHOBOK HU3KOI'O JaBJICHUS
25.11pou3BoOICTBO HHEPTHBIX ra30B

26.CucreMbl TpaHCIIOPTA U pacIpeieeHHs] IPOIYKTOB pa3/IeleHNs BO3IyXa

[IpumepHOE MpakTHYECKOE 3aJaHUE K aTTECTAIUU:

1. Paccunrtarh cxeMy aMMUAaYHOU OJHOCTYIIEHHON KOMITPECCUOHHOW XOJIOANIIBHON
YCTaHOBKH JIJIS CJICIYIOLIMX YCJIOBHUI: 3a/laHa X0JIOAOMPOU3BOAUTENHHOCTH QO ,
TEeMIepaTypa XJIaJOHOCUTENS Ha BXOJE — BBIXOJI€ U3 UCTAPUTEIS

B | Qo, KBt Temneparypa TeMneparypa oxJaxaaroen
XJIAZIOHOCUTENS (BXOJ, | BOJBI HAa BXOJE — BBIXOJIE U3
BBIXOJ] B HCITAPUTEIIh) KOHJIEHCATOpa

0C 0C

1 18 (-16)-(-23) (20)-(27)

2 25 (-15)-(-24) (21)-(28)

3 20 (-16)-(-25) (20)-(25)

4 19 (-17)-(-23) (22)-(28)

5 40 (-15)-(-25) (20)-(27)

6 55 (-16)-(-23) (21)-(29)

7 60 (-15)-(-24) (20)-(26)

8 75 (-16)-(-25) (23)-(29)

9 80 (-17)-(-23) (22)-(28)

10 95 (-15)-(-25) (20)-(27)

11 90 (-16)-(-23) (21)-(29)

12 85 (-15)-(-24) (20)-(26)

13 80 (-16)-(-25) (23)-(29)

14 30 (-17)-(-23) (20)-(26)

15 45 (-15)-(-25) (23)-(29)
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16 | 30 (-15)-(-24) (22)-(28)
17 | 20 (-16)-(-25) (20)-(27)
18 15 (-17)-(-23) (21)-(29)
19 90 (-15)-(-25) (20)-(26)
20 | 80 (-15)-(-24) (20)-(27)

2. [Tap-dpeon-12 npu Temmeparype =-20°C MOCTYIIaeT B KOMIIPECCOP, Ie aanadaTHo
CHKMMAETCS 110 IABIICHHS, [IPH KOTOPOM €r0 TeMIIepaTypa CTaHOBHTCs paBHoii t,=20°C, a
CTeTeHb CyXOCTH napax x1=1. I3 kommnpeccopa (hpeoH mocrymnaer B KOHASHCATOP, I/1€ IPU
HOCTOSIHHOM JJaBJIEHUM 00palaeTcs B )KUAKOCTh MPU TEMIIEPAType KUIIEHUs, [T0CIIEe Yero
a7nabaTHO PacUIMPSETCS B APOCCENe A0 TEMITEpaTypsl ta=t;. OnpeaenuTs X0I0aAuIbHBIN
KO3 QUIMEHT yCTaHOBKH, MAaCCOBBIN pacxo/] (peoHa, a Takke TEOPETUUYECKYIO MOIIIHOCTh
IIPUBOJIa KOMIIPECCOPA, €CIIU XOJIOAONPOU3BOIUTENILHOCTh YCTaHOBKH Q=280 kBT.
N300pa3ute cxeMy ycTaHOBKH U ee LuKI B TS- 1 hS-nuarpammax. 3agauy pemmrs ¢
MIOMOIIIBIO TaOJIHIIBI TAPaMETPOB HACBIIICHHOTO napa ¢ppeoHa-12.

3. Bo3ymiHas XonoAuIbHas MallnHA TIPOU3BOJUT Jiefl py Temnepatype -3°C u3 BOJBI ¢
temneparypoii 10°C. BeacbiBaeMblil B KoMIpeccop Bo3ayX umeeT Temmneparypy t1=-10°C,
nasnenue p1=0,098 MIla u cxxumaercs no aasnenus p;=0,4 Mlla. 3aTem Bo3ayx nmocrymnaer
B XOJIOMMIBLHUK U TaM OXJaxaaercs 10 Temmneparypsl ts=20°C. Pacxon Bo3ayxa pasen 1000
Mg MIPU HOPMAJIBHBIX YCIOBUAX. OMpeaenuTh XOIOAIbHbIN KO (DUIIUEHT YCTaHOBKH,
TEOPETHYECKYI0 MOIITHOCTh MTPUBOA KOMIIPECCOpa M KOJIMUECTBO JIb/Ia MOTYYEHHOTO B
TEUCHHE Jaca.

4. AMMHaydHasi X0JIOAWIbHASL YCTAaHOBKA IIPU TEMIIEpaType KUIICHUS XJ1alareHTa t1=-20°C
TEMIIEpAType €ro KOHACHCAITUN t,=25°C umeer XOJIOJIONTPOU3BOAUTENBHOCTE Q=200 kBT.
OnpenenuTs XOI0AUIBHBIN KO3((OUIIMEHT YyCTAaHOBKH, MAaCCOBBIN pacxo/1 XJIa1areHTa, a
TAKXKE€ TEOPETUYECKYIO MOITHOCTh MPUBOJIa KOMITPECCOPA, €CJIM U3BECTHO, YTO Map
aMMUaKa IocJie KOMIIPECCopa CTAaHOBUTCS CYXHM HACHIIEHHBIM. VI300pa3uTh cxemy
YCTaHOBKH U €€ ki B T,s — nuarpamme.
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5. [TapoBasi koMIIpeccHOHHAasl YCTaHOBKA C IPOCCEIbHBIM BEHTHIIEM HCIIOIB3YET Maphbl
HU3KOKHUITIIUX KuAKocTed. KoMmmpeccop BcachIBaeT BIaKHBIN HACBIILEHHBIN I1ap CO
CTEMEeHbIO CYXOCTH X1 U CKUMaeT ero aguadbatHo. [IpeBpaiiias B Cyxoil HaChIILIEHHBIH Map
IIPU JaBJIEHUH, COOTBETCTBYIOILIEM TEMIIEpaType HachllleHUs (KoHAeHcauun) tr=t3=25°C.
W3 xoMIipeccopa nap xjaJIoreHTa nocTynaer B KOHASHCATOp, TJe OH IIPEeBpaIlaeTcs B
KHUJIKOCTh, KOTOPAasi IPOXOJIUT Yepe3 APOCCENbHBIN BEHTHIIb, BCIEICTBUE YETO KUIKOCTh
YaCTUYHO UCIapseTcs, a ee TemMreparypa nonmwkaercs 1o t1=t4=-5°C. Ilpu sroi
TEMIIepaType XJIaJareHT MOCTYIaeT B OXJIaX1aeMoe IoMenieHue (pedprkeparop) rae
BOCIIPUHUMAET TEILIO0, U UCTIapseTCs, 00pa3ys BIaKHBIN HACHIIICHHBIH Map CO CTEIEHbIO
CYXOCTH X1 U CHOBA HaIpaBisieTcs B Komrpeccop. OnpeaenuTs: yaelbHyO
XJIaJIOTIPOU3BOIUTENBHOCTD, (o (K/JX/KT), 4acoBo# pacxoj xiaanorenta, Gy (1/4),
TEOPETUYECKYIO0 MOIITHOCTHh KoMIpeccopa, Ny (kBT); Temno, oTjanHOE B KOHACHCATOPE, q
(xJ1x/KT), XOMOIMIIBbHBINA K03 PULIMEHT, €; X0T0AUIBHBIN Kod¢hdumeHT nukia Kapxo B
MHTEpBAJIC TEMIIEPATyp ITaHHOTO IMKIIA, £k, €CIH U3BECTHBI: HAMMEHOBAHNE XJIaIOTEHTA —
NH3 (ammuak) u xnagonpou3BoauTenbHocTh — Q=50 kBT. Pe3ynpTaTsl pacuera
IIPEJICTaBUTh B TaOJIMIIE.

0) Ilopsinok npoBeaeHNsi NPOMEKYTOYHOMH ATTeCTALMH, IOKA3aTeJ I U KPUTEPUH OLICHUBAHMS:

IToxa3aTenu U KPUTEPHUH OLICHUBAHUSA JK3aMEHA:

— Ha OLEHKY «OTJIHYHO» (5 0ayyioB) — 00y4aroluiicss JEMOHCTPUPYET BBICOKUI YPOBEHb C(OPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE,
crcTeMaTh4yecKoe U riy0oKkoe 3HaHHe yueOHOro MarepHasa, CBOOOIHO BIIOJIHACT IPAKTUYECKUE 3aJaHHsI, CBOOOIHO ONIEPUPYET 3HAHUSIMU, YMEHUSIMH,
MPUMEHSIET UX B CUTYallUSIX TOBBIIIEHHON CII0)KHOCTH.

— Ha OLIEHKY «xopomo» (4 6amia) — o0y4aromuics T1eMOHCTPUPYET CPETHUI YypOBEHb COPMHUPOBAHHOCTH KOMIIETECHIIMNA: OCHOBHbIE 3HAHUS,
YMEHHS OCBOEHBI, HO JIOMYCKalOTCA HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS IPU aHATUTUYECKUX OTepalusiX, IepeHoCce 3HaHUN U YMEHUI
Ha HOBbIE, HECTAHJAAPTHBIE CUTYALINH.

— Ha OLIEHKY «yJ0BJIeTBOPUTEIbHO» (3 6auia) — 00yyaronuiicst JeMOHCTPUPYET MOPOrOBbIN YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0/1€
KOHTPOJIbHBIX MEPOIPHATUN TOMYCKAIOTCSA OMIMOKHU, MPOSBISIETCS OTCYTCTBHUE OTHENbHBIX 3HAHWHN, YMEHUI, HABBIKOB, OOYYArOIIUIACS MCIBITHIBACT
3HAYUTENbHbIEC 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUAMM U YMEHHUSIMU IIPU UX NIEPEHOCE HA HOBBIE CUTYAIUH.

— Ha OLEHKY «HeYAOBJETBOPUTEJBHO» (2 Oamia) — oOydarouiuiics AeMOHCTpHUpYyeT 3HaHus He Oosee 20% TeopeTHUecKoro marepuana,
JIOITyCKAET CYIECTBECHHbIE OIIMOKH, HE MOKET MI0Ka3aTh MHTEIUICKTYalIbHbIC HABBIKM PEILIEHHS IPOCTHIX 3a1ad.




— Ha OLICHKY «HeyAOBJIeTBOpPUTeJabHO» (1 Oamn) — oOyyaromuiics HEe MOXET MOKa3aTh 3HAHHUS HAa YPOBHE BOCIPOHM3BEACHUS U OOBSCHEHHS
nH(pOpMaIIUY, HE MOXKET MTOKa3aTh UHTEIUICKTyaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a/1a4.



