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PABOYAS ITPOT'PAMMA JUCHUILIMHBI (MOAYJIS)

HETPAAHUIIHOHHASA SHEPT'ETHKA
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PaGouas mporpamma cocTaBjieHa Ha ocHoe @®I'OC BO - GakanaBpuar 10
HampaB/leHui0 TOATOTOBKM 22.03.02 Mertamnyprus (npukas MunobpHayku Poccun ot
02.06.2020 r. Ne 702)

Pabouas mporpaMma paccMoTpeHa W ofofOpeHa Ha 3aceJjaHMd  Kadepsl
TensoTeXHUUECKUX ¥ SHEPreTHUeCKUX CHCTeM

20.01.2026 r., npotokon Ne 6 ﬁ
3aB. Kadezpoii / E.T". HelropeHko

Pabouas nporpamma oz06peHa MeToHYeCKOM Kowmccneu U3DuA /
2 B.P. XpamiuH

03.02.2026 r. npoTokos Ne 5
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CoriacoBaHo:
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JIner akTyanu3anuu padoyei nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
yuebHoM roy Ha 3aceqanuu Kageapsr [TMJIOTHI

IIporokom ot 20 . Ne
3aB. kadenpoii

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yuebHoM rojy Ha 3aceqanuu Kageapsr [TNJIOTHI

IIporokomor 20 . Ne
3aB. kadenpoii

PaGouas mporpamma nepecmMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2029 - 2030
yuebHoM roy Ha 3aceganuu kagenpsl [TMIIOTHI

[Iporokon ot 20 . Ne
3aB. kadenpoit

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yuebHoM roay Ha 3aceganuu kagenpsl [TMIIOTHI

IIporokomor 20 . Ne
3aB. xageapoi




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

OCHOBHOM 1eJIbIO MPENnoIaBaHus AUCIUILTUHBI OCHOBAM B OTNIpEACICHUU
MOTPEeOHOCTH MPOU3BOICTBA B SHEPTETUUECKUX PECYPCOB, MOATOTOBKE 0OOCHOBAHUI
TEXHUUYECKOT0 IEPEBOOPYKEHUS, Pa3BUTHS SHEPTOXO3sIMCTBA, PEKOHCTPYKIIMH U
MOJIEpHU3ALMYU TPEANPUATUN I TEOPUH U MIPAKTUKU HAYYHOTO U UHHOBALIMOHHOTO
TBOPUYECTBA, IPUMEHSIEMBIX B SJHEPIeTUKE, a TaK K€ JUIsl HAy4HO-UCCIIEI0BATEIbCKOM
paboTHI.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunnuna HeTpaaumyoHHast SHEpreTHKA BXOAWT B 4aCcTh Y4eOHOTO IJIaHa
dhopMHUpyEMYIO YIaCTHHKaMH 00pa30BaTEIbHBIX OTHOIIIEHUH 00pa30BaTeIbHON MPOTPaMMBI.

Jnst u3ydeHus TUCIUIUIMHBI HEOOXOAMMbI 3HAHUS (YMEHHSI, BIIAJICHUS ),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

Marematuueckue OCHOBBI HHXKEHEPUU

Marematuka

dusnka

3uanus (yMEHUs, BIaJICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM IUCIIUTUINHBI
OyayT HEOOXOAMMBI AJI U3YUYECHUS JUCIUILTNH/TIPAKTHK:

[Tpou3BoACTBEHHAS - TEXHOJOTUYECKAS (MPOCKTHO-TEXHOJIOTHYECKAsA) TPaKTUKA

[IpoekTHas neATEIbHOCTD

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHILIMHBI (MOAYJIsl) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHu sl

B pesynbrare ocBoeHus AUCUUIUIMHBI (Moayisl) «HeTpaguionHas sHepreTukay
oOyuaroluiics 10JKeH 001a1aTh CIEAYIOIMMU KOMIETEHIIUSMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JAOCTHIKCHUA KOMIICTCHIIUN

YK-6 CniocobeH ynpaBisiTb CBOUM BPEMEHEM, BHICTPAUBATh U PEATU30BBIBATh TPACKTOPHUIO
CaMOpa3BHUTHsI HA OCHOBE NMPHHIIUIIOB 00Pa30BaHMUs B TCUCHNE BCEH JKU3HH

YK-6.1 Hcrnons3yeT ”HCTPYMEHTBI M METO/IbI YIIPABJIEHUSI BPEMEHEM IIpU
BBIITOJIHEHNH KOHKPETHBIX 33/1a4, IPOEKTOB, IIPU JTOCTUKEHUU
ITOCTaBJIEHHBIX LENeN

YK-6.2 Onpezaensier NpUOPUTETH COOCTBEHHOM €ATEIbHOCTH, TMYHOCTHOTO
PasBUTHSL U TPO(PECCHOHAIBHOTO POCTa
YK-6.3 OnenuBaet TpeOOBaHMS PHIHKA TPYZa U NPESIOKEHHsI 00pa30BaTEeNbHbIX

YCIYT JUTSl BRICTPAUBAHUS TPASKTOPHUH COOCTBEHHOTO
po(hecCHOHATLHOTO POCTa




4. CTpykTypa, 00b€M U copepkaHue TUCHUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABISIET 1  3a4eTHBIX eAuHUI] 36 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTakTHas pabora — 18,1 akaz. 4acos:

— aynutopHas — 18 akaj. 4acos;

— BHeayauTopHas — 0,1 akan. 4acos;

— camocTosITenpHas padora — 17,9 akaj. 4acos;
— B (popMe npakTuieckoil moarotoBku — 0 akaj. vac;

®dopma aTTecTaluu - 3a4eT

AynuropHas = o
KOHTaKTHas paboTta E z dopma TeKyIero
& =
5 B aKaJl. yacax 3] Bug KOHTPOJISI
Paszen/ Tema 3 (B axan ) EB . P Kox
g 8 © | camocrosiTenpHON |  ycrieBaeMOCTH H
JTACIUTUTAHBI 3 g = . | xommeTeHIUH
O & paboThI TIPOMEKYTOYHOMH
© na6. | mpakr. | €&
Tlex. : 1 28 aTTeCTalluu
3aH. 3aH. | O &
1. 1. Mcnonp30oBaHuE COJTHEYHOTO
W3ITY4CHHUSL.
1.1 BBenenue.
Herpanunmonnsie u
PauLl CamocTosTenpHOe OTBeTH Ha
BO300HOBIISIEMbIC 2 8 8 SR — KOHTDONLHLIC VK-6.1, YK-
UCTOYHUKY YHEPIHU. i p 6.2, YK-6.3
JUTEPATYPBI. BOIIPOCHI .
Hcnonb3oBanue 3Hepruu
Comnia.
HWroro no pazaeny 8 8
2. 2. Mcnonb3oBaHue dHEpruu
BETpA.
CamocToATeNnbHOE OTBeThI Ha
2.1 BerposHepreTuueckue YK-6.3, YK-
2 4 4 U3y4YECHHE KOHTPOJIbHBIE
YCTaHOBKH. 6.1, YK-6.2
JIUTEPATYPBI. BOIIPOCHI .
Wroro no pazneny 4 4
3. 3. 'eorepmaiibHast S3HEpTrusl.
OHneprus okeana. BOP.
CaMocrosTensHoe OTBeTHI Ha
3.1 T'eorepmanbHas 2 2 HBVICHHE KOHTDOIBHBIC YK-6.1, YK-
SHEprusl. i P 6.2, YK-6.3
JUTEPATYPBHI. BOIIPOCHI.
CamocrosTensHoe OTBeThI Ha
YK-6.1, VK-
3.2 DHeprus okeaHa. 2 2 2 H3y4YeHHE KOHTPOJIbHBIE 6.2. VK-6.3
JIUTEPaTyphL. BOIIPOCBL. - )
CamocrosTensHoe OTBeThI Ha
VK-6.3, VK-
3.3 BOP. 2 1,9 U3y4eHHe KOHTPOJIbHBIE 6.1. VK-6.2
JTUTEPaATYPHI. BOTIPOCHI. " '
Hroro no paszaeny 6 59
HWroro 3a cemectp 18 17,9 3auéT
Hroro no aucuuruinae 18 17,9 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jist perenust mpeayCMOTPEHHBIX BUJIOB y4eOHOM pabOThI TP N3YYECHUH
TMCUUIUIAHBI «HeTpaauinoHHas SHEPTeTHKa) B Ka4eCTBE 00pa30BaTEIbHBIX TEXHOIOTHIMA
HCIIONB3YIOTCA KaK TPaAULMOHHBIE, TAK U MOAYJIbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTHH.
[lepenaua HEOOXOMMBIX TEOPETUUECKUX 3HAHUN B (POPMUPOBAHHE MTPEICTABICHUN IO
KypCy IPOUCXOANT C IPUMEHEHUEM MYIbTUMEIUHHOTO 000pynoBaHus. JICKIIMOHHBIN
MaTepHall 3aKperisieTcs Ha 1abopaToOpHbIX paboTax, Il MPUMEHSETCS] COBMECTHAS
JESITENIbHOCTD CTY/IEHTOB B IPYIIIIE, HAIPABJICHHAs HAa PELLIEHUE 00Iel 3ajaul TyTeEM
CIIO’KEHUSI pe3yIbTaTOB MHIUBUIYaJIbHON paOOThI YWICHOB Tpynbl. [ pa3BuTus u
COBEPIIECHCTBOBAHMSI KOMMYHUKATHBHBIX CIIOCOOHOCTEH CTYICHTOB OPraHU3YIOTCS
IIPaKTUYECKUE 3aHATHUSI B BUJIE IUCKYCCUM, aHAJIN3a PEAJIbHBIX MPOOJEMHBIX CUTYaLUi U
MEXIUCIUIUTMHAPHBIX CBS3€H U3 pa3IMyHbIX 001acTeil B KOHTEKCTE PelIaeMoi 3a1auu.
CamocrosTenbHas paboTa CTUMYJIUPYET CTYJEHTOB K CAMOCTOSATEIbHON IPOPAOOTKE TEM B
nporiecce HanvMcaHus peepaToB, MOATOTOBKU K IUCKYCCHUSIM, H TECTUPOBAHUIO.

6 YueOHO-MeTOAUYECKOE 0OOecTieYeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAlul
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE O0ecTedyeHne JUCITHIIMHBI

a) OcHoBHas1 IMTEpPaTYpA:

1. FOnaes, U. B. BozooHnosnsiembie ucrounnku suepruu / U. B. IOxgaes, 10. B. layc,
B. B. I'amara. — 4-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2024. — 328 c¢. — ISBN 978-
5-507-48778-3. — TekcT : 21eKTpOHHBIN // JIaHb : AIeKTpOHHO-0MOIHOTeYHAast CUCTEMa. —
URL.: https://e.lanbook.com/book/362954 (nata oopamenwus: 15.04.2026). — Pexum
JOCTYTA: JUTsl aBTOPHU3. TIOJIb30BATEIEH.

2. Ynanos C.H. Bo3o6HOBIsIEMbIE HICTOYHUKH dHEPruH : yueb. mocooue / C.H.
VYnanos. - 3-e u3z., nepepad. u gor. - HoBocubupcek: U3n-so HI'TY, 2014. - 459 ¢. (Cepus
«Yueonuku HI'TY»). ISBN 978-5-7782-2467-4. - Tekcr : anekrponnsrii. - URL:
https://znanium.com/catalog/product/556622 (nara obparenus: 15.04.2026). — Pexum
JOCTYTIA: TI0 TIOATIHCKE.

0) /lomoJiHUTE IbHASA JIUTEpaTypa:

1. CtpensuauxoB, H. A. DHeprocoepexenue : yueOnuk / H. A. CTpenbHUKOB. -
Hoocubupck : HI'TVY, 2014. - 176 c. - (Yueonuku HI'TY). - ISBN 978-5-7782-2408-7. -
Texker :

anekTpoHHbI. - URL: https://znanium.com/catalog/product/463715 (nata
obpamenust: 15.04.2026). — Pexxum qoctyma: 1mo momucke.

2. Topnees, A. C. DHeprocOepexeHue B CETLCKOM XO0341CTBE : yuebHoe mocobue / A.
C. T'opnees, J. 1. Oropoguukos, 1. B. KOnaes. — Cankr-IletepOypr : Jlanb, 2022. — 400
c. — ISBN 978-5-8114-1507-6. — Texkcr : anekTpoHHbIH // JIaHb : 2JIEKTPOHHO-
oubnmoteunas cucrema. — URL.: https://e.lanbook.com/book/211469 (nata obparienus:
15.04.2026). — Pexxum mocTyna: AJisi aBTOPH3. TOJIb30BaTENICH.

3. Dkosoruveckast OleHKa BO30OHOBIISIEMbIX HICTOUHUKOB SHEPTUH : yueOHOe
noco6ue 1is By30B / I'. B. Ilauypun, E. H. Cocuuna, O. B. Macneesa, E. B. Kpiokos. — 4-¢
u31., CTep.

— Camnkr-lIlerepOypr : Jlans, 2025. — 236 ¢. — ISBN 978-5-507-53199-8. —
Texcr : anexTpoHHbIH // JIaHb : 3eKTpoHHO-OnbIHoTeunas cucrema. — URL:
https://e.lanbook.com/book/478202 (nara obpamienus: 15.04.2026). — Pexxum pocryma: ajis



aBTOPU3. II0JI30BATEIICH.

4. Baiiracos, P. P. OcHoBBI 9HEprocOepexkenus : yaeOHoe mocodue ais By3oB / P. P.
baiitacoB. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2024. — 188 ¢. — ISBN 978-5-
507-49778-2. — TekcT : 3neKTpOHHBIN // JIaHb : 3JIeKTpOHHO-OMONINOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/402914 (nata oopamenwus: 15.04.2026). — Pexum
JOCTYMA: JUIsl aBTOPHU3. TIOJIb30BATEIEH.

5. Ky3emuH, C. H. HerpaaunnoHHble ICTOYHUKH SHEPTHH: OMOIHEPreTHKa : yueOHOe
nocobue / C.H. Ky3pmun, B.W. JIsmkos, FO.C. Ky3pmuna. — Mocksa : UTHOPA-M, 2024.
— 128 ¢. — (Bwicmiee ob6paszosanue). — DOI 10.12737/17709. - ISBN 978-5-16-018790-7. -
Tekcr : anextponnsiid. - URL: https://znanium.ru/catalog/product/2122490 (nara
obpamenust: 15.04.2026). — Pexxum qoctyma: 1mo momucke.

B) MeToanueckue yKazaHusi:

1. Kaprasues, C.B. M3ydenue cucteMsl yIriioB B TeTHOTEXHUKE. MeToanueckue
ykazanus. / C.B. Kaprasues, E.I'. Hemmopenko - Marautoropck: MI'TY, 2017. - 16 c.

2. Kaprasues, C.B. H3ydenue paboTbl BETpOyCTaHOBKU. MeToauueckue ykazanus. /
C.B. Kaprasues, E.I'. Hemmopenko - Marautoropck: MI'TY, 2017. - 16 c.

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe obecnevenue

Haumenoanue N
10 Ne norosopa Cpoxk nelicTBUS TUIICH3UH

MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpovHO
Professional
7Zip cB00OOaHO pactpocTpansemoe [10 6eccpouHo
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition

Hpocbeccnonanbm,le 0a3bl JAHHbIX U I/IH(l)OpMaIIHOHH])Ie CIIPaBOYHLIC CHCTEMbI

HasBanue kypca Cchuika

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

Poccuiickas 'ocynapcrBennas ononuoreka. Karamoru
yaap /catalogues/

denepanpHOE TOCYIapCTBEHHOE OIOIKETHOE

yupexaenue «DenepaibHbIil HHCTUTYT URL: http://www1.fips.ru/
POMBIIICHHOW COOCTBEHHOCTHY

HanmonansHas HHQOpMaAIIMOHHO-aHATUTHYECKAs URL:

cucrema — Poccuiickuii nuaekc Haydroro nutuposanust | https://elibrary.ru/project_risc.
(PVHII) asp

DnekTpoHHbIe pecypcbl oubauoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHnue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJILHO-TeXHI/I‘-ICCKOC obecrneucHue JUCIUIIIIMHBI BKIIIOYACT:



MarepuanbHO-TEXHHUECKOE 00ecTieYeHre AUCHUIUINHBI BKII04aeT: Y4yeOHbIe
ayJAMTOPUH JIJIs IPOBEJCHUS 3aHATHIA JEKIIMOHHOTO TUTA. MyJIbTUMEANIHBIE CPEACTBA
XpaHeHus, TIepelavun U MpeIcTaBiIeHus MHGopMauu. YueOHble ayMTOPUU ISl TIPOBEICHHS
1a00paTOPHBIX, MPAKTUYECKUX U JIGKIMOHHBIX 3aHATUN CEMUHAPCKOTO TUIIA, TPYIIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJbTAIMHA, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHON aTTeCTAIHH.
Kommieke yCTaHOBOK 110 OTHEYIOpaM M BHICOKOTEMITEPATYPHBIM YCTAaHOBKAM;
nabopatopHsblil creHn «ConHeuyHbIi KomiekTopy; BUD. YueOubie ayauropun ams
BBINOJIHEHUS] KYPCOBOTO MTPOSKTUPOBAHMUS, TIOMEIIEHUS [T CAMOCTOSATEIIbHON paboThI
obyuatoruxcs. [lepconanbubie koMnbroTepsl ¢ makerom MS Office, Beixomom B MHTEpHET 1
C JJOCTYIIOB B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENIbHYIO CpPEly YHUBEPCUTETA.



Hpunioxenne 1

OH€HO‘IHBI€ cpeactBa i TEKYHIErO KOHTPOJA YCIIEBAEMOCTH,

aTTeCTalluu 110 U'TOIr'aM OCBOCHUA AUCLUIIIUHBEIL.

BoOoo~No~WNE

0.
. Pacder naeanbHOTO U peanbHOr0O BETPSKA.
12.
13.
14.
15.
16.

Hetpaauunonnsie 1 BO30OHOBIIsIEMbIE HCTOYHUKH YHEPTUH.
Hcnons3zoBanue sueprun CosiHLA.

THIIBI KOJIIEKTOPOB;

[TpuHIMIBI UX 1EHCTBUS U METOJIbI PACUETOB.
CenexTuBHbIE TOKPBITHUS.

AKKyMyJIUpOBaHHE TeIlIa.

THrb! aKKyMyISITOPOB U METOJIBI UX pacyera.

CoutHeYHbI€ IEKTPOCTAHLIUY.

Counneunsie (HoTOdNIEKTpUYECKHE TpeoOpa3oBaTeu.
Betposnepreruueckue ycTaHOBKH.

Tunel BETpOIHEPTETUUECKUX YCTAHOBOK.
BerpoanekrpocraHuum.

['eorepmanbHas SHEPrUsl.
Hcnonp30BaHue S3HEPTUM OKEaHA.
[loHsiTHE BTOPUYHBIX 3HEPIOPECYPCOB.

MPOMEKYTOYHOM



Ipuio:xxkenue 2

OHeHO‘lHBIe cpeacrea AJisi MPpOBECACHUSA HpOMe)KyTO‘{HOﬁ aTrTeCTallumn

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

TEUCHHUE BCEH KU3HHU

[1K-6: CriocobeH ynpaBiisiTh CBOMM BpEMEHEM, BHICTPAUBATh U PEATU30BbIBATh TPACKTOPUIO CAMOPA3BUTHSI HA OCHOBE IPUHLIMIIOB 00OPa30BaHUS B

I1K-6.1.

Hcnons3yeT MHCTPYMEHTBI M METOIbI
YIIPABJICHUS] BPEMEHEM IIPHU BBIIIOJHEHUH
KOHKPETHBIX 3a7a4, IIPOCKTOB, IPH
JOCTHKEHHUH IOCTABJICHHBIX LIEJIEH

Hepeuenb meopemuu4ecKux 6onpocoe:

1. Pa3BuTHE SHEPreTHKU U COCTOSIHUE OKpYyKarolieil cpensl. [Ipeamer kypca,
€ro poJib B IOATOTOBKE MHKEHEPA U MECTO CPEAU APYTUX HaYK.

2. Ucropust npUMEHEHHUS THIPOCUIIOBBIX YCTAHOBOK.

3. BozobHoBNsieMbIe U HE BO30OHOBIIIEMbIE HCTOYHUKH

4. Kitaccugukanusi BO30OHOBIISIEMBIX M HE BO3OOHOBIISIEMBIX HCTOYHHKOB
SHEPTUH.

5. Onpenenenne KOJMYECTBEHHBIX MIOKa3aTeIeld MOIIHOCTH U BBIPa0OTKa
3JE€KTPOIHEPIUH.

6. CpaBHUTENbHBIE I0KA3ATENN BEIPAOOTKH IEKTPOIHEPTUU JPYTUMHU BUJAMU
BO300HOBIISIEMBIX HCTOYHUKOB SHEPTUU.

7. I'mapOoCUIIOBBIE YCTAHOBKH U YCIIOBHSI KOMIUIEKCHOTO UCITOJIB30BAHUS
BOJHBIX PECYPCOB.

8. Tunbl THAPOCUIIOBBIX YCTAHOBOK, UX XapaKTEPUCTUKH, KOHCTPYKIIUH,
MPUHLMUI JIeHCTBUA U 00J1aCTh TPUMEHEHHUS.

9. TUNBI U KOHCTPYKIMH TUAPOCUIIOBBIX ycTaHOBOK. Ha3zHauenue u o61acth
IIPUMEHEHMSL.

10. Pacuer eAMHUYHON MOIIIHOCTH TUAPOCUIIOBON YCTaHOBKH.

11. Hay4Hble mpUHLMIBI M TEXHUYECKHE POOIeMbl Hcnoab3oBanus BUD.
12. H)eHepHBbIe acCleKThl UCIIOIb30BAHNS SJHEPTHH COJHIIA.

13. n>xeHepHbIE acTeKThl UCIIOJIb30BaHUs DHEPTUH BETPA.

14. H)eHepHBIe aCleKThl HCIIOIb30BAHNS SHEPTUU IPUIINBOB.

15. Un>xeHepHbIe aCeKThl UCIIOJIb30BaHUsl YHEPTUH TEUEHUH.

16. H)KeHepHBIE aCMEeKThl HCIIOIb30BAHNS SHEPTUU BOJIH

17. In>xeHepHbIE aCEKThl UCIIOJIb30BaHUs DHEPTMH BOJHOW DHEPTHH.




18. MnxeHepHbIe acCeKThl UCIIOJIb30BAHUS SHEPTHH T'€0TepMabHON SHEPTUH.
19. HxeHepHble acleKThl UCII0JIb30BaHUsI SHEPIUH OMOMACCHI.

20. [IpeumyiecTBa U HEAOCTATKH yCTaHOBOK BUD.

21. AKKyMyJIMpOBaHHE U Iepeiaya YHEPTUU Ha PacCTOSHUE.

22. IlpeobpazoBanue sueprun BUD B yno0HBI (TpeOyeMblii), METOIbI
JIOCTaBKHU MOTPEOUTEINIO.

23. be3onacHOCTh UCIOJIb30BAaHUS PA3IUYHBIX BUI0B SHEPTUU [T
OKpY’KaroIlen cpesbl.

24. DKONOTUYECKUE ACTIEKThI IPUMEHEHUSI BO30OHOBIISIEMbIX HCTOYHUKOB
SHEPIUHU AJIs1 OKPYKAIOLIEH Cpeibl.

[1K-6.2.

OrnpenensieT NpuoOpPUTETHl COOCTBEHHOM
JeATEeTbHOCTH, JIMYHOCTHOTO Pa3BUTHUS U
pohecCuoHaTBFHOrO pocTa

Ilpumepnoe npakmuueckoe 3adanue:

Bapuant Nel.

HccnenoBanue paboThl BETPOIHEPTeTHUECKON YCTaHOBKH.

Pacuer BeTposHepreTu4ecKoi yCTaHOBKH.

KoHcTpyKIMy BETpOIHEPreTUUECKUX YCTaHOBOK.

Bapuant Ne2.

HccnenoBanue paboThl COTHEUHOM OaTapeu.

Pacuer conneunoli 6arapemu.

KoHcTpykunu conHeqHoit Oatapeu.

BapuanTt Ne3.

HccnenoBanue paboThl COTHEUHOM BOIOHATPEBATENIEHON YCTAaHOBKH.
Pacuer coslHeUHOM BOIOHArpeBaTEIbHOW YCTAHOBKH.
KoHcTpyKInu coHEYHON BOIOHArPEBATEIbHON YCTAHOBKH.
Bapuant No4.

HccnenoBanue XapakTEpUCTUK COJIHEYHON paualiiy.

Pacuer xapakTepHCTHK COJTHEYHOM pagualiu.

Pacrnipenienenne xapakTepuCTUK COJTHEYHON paualivy M0 MOBEPXHOCTH 3EMIIU.
Bapunant NeS.

HccnenoBanue paboThl MPUIUBHON 3JIEKTPOCTAHIMH.

Bb160p MOIIHOCTH NPUIMBHON 3IEKTPOCTAHIINH.

KoHcTpyKuny npuiinBHOM 371€KTPOCTaHIMH.

BapuanTt Neb6.

HccnenoBanue paboThl FHJIPOAKKYMYIHPYIOLIEH 3IEKTPOCTaHIINY.




Pacuer ruipoakKyMyaupyOIIEen 3J1€KTPOCTAHIUH.
KoHcTpyKIny ruIpoakKyMyJIMPYIOIIEH 2JIEKTPOCTAHLINN.
Bapuant Ne7.

HccnenoBanue paboTbl OMOIHEPIeTHYECKOM YCTaHOBKH.

I1K-6.3.

OnenuBaeT TpeOOBaHUS PBIHKA TPYAA U
HpeIoKeHus] 00pa30BaTEIbHBIX YCIYT
JUISL BBICTPANBaHUS TPACKTOPUH
COOCTBEHHOTO PO(ECCHOHATBHOTO POCTa

Ilpumepnoe npakmuueckoe 3adanue:

1. KoHCTpyKITMHM OMO3HEPTeTUIECKON YCTaHOBKH.

Pa3mepsl minockoro ninactuHuyaToro Harpesarens H-L (umpuna u ayimHa),
conpotusienue temionorepsam r = 0,13 (M2-K/BT), ko3 dunuent
tertonepenaun a = 0,85. Koaduument nponyckanusi CTEKISTHHON KPBIIIKA T =
0,9. Kosddpuument nornomenus maactunsl an = 0,9. Temneparypa Bxoasiei B
npuéMHUK xuakoctu T2. Temneparypa okpyxatomiero sozayxa T1, morok
myuyuctoit sHeprun G, Br/m2 , rernoémkocts Bojibl, ¢ = 4200, JTx/(kxr-°C).
Temnepatypa Beixonsuei sxuakoctu T3. OnpenenuTb CKOPOCTh MPOKAUKH,
KOTOpas HeoOXouMa JIJIsl IOBBIIIEHUS TeMIIepaTyphl Ha t rpaaycoB. Hacoc
pabotaeT u Houbto, koraa G = 0. Kak Oyzer cHMKaTbcs TeMIeparypa BOJbl 3a
KakIp1i ipoxo] uepe3 npuéMuuk (T3, T2). Heo6xoauMo y4uThIBaTh CPEIHIO0
TEMIEPATypy NPOXOASILEH )KUJIKOCTH tCp.

2. Onpenenuts TeMieparypy Tpyoku Trp BaKyyMUpOBaHHOTO MPUEMHUKA, €CITU
BHYTPEHHUI TuaMeTp TpyOkH d, cM, MOTOK conHeuHoit sHepruu G, Br/m?,
temmneparypa cpeabl Tep. Conpotusnenus notepsm reria R = 10,2 K/Br,

K03 HULMEHT NPONyCKaHUs CTEKISHHON Kpblky B = 0,9, koaddunmeHt
TIOTJIONIEHUS (JI0JIs MOTJIOMIEHHOH dHeprun), oy= 0,85.

3. PaccuuTaiite nonesHoe Tennocogepkanune Eq Ha 1 KM? cyxoit cKanbHOM Nopoapi
(rpaHuT) Ao ry6uHbI Z, KM. TemnepaTypHbIi rpagueHT paseH G °C/km. MuHUmanbHan
A0NyCTUMan TemnepaTypa, NpesbillatoLlas NoBEePXHOCTHYO, 140 K, nioTHOCTb
rpaHuTa, pr = 2700 Kr/m3, TennoémrkocTb rpaHuTa ¢, = 820 [x/(kr-K). Yemy paBHa
NOCTOAAHHAsA BPEMEHMU, T, U3B/IEYEHMA TENNa NPU UCMONb30BAHNUM B KayecTse
TEnNoHOCUTENA BOApI, €CM 06bEMHAN CKOPOCTb v, M*/(c-km?)? Kakosa byaet
Tenn0Bas MOLLHOCTb, U3B/eKaemas NepBoHaYanbHo 1 yepes 10 net?




0) Ilopsaok mpoBeaeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATeJ I U KPUTEPUU OLleHUBAHUSA:

[IpomMexyTouHas aTTecTanus 1o JMCHUIUIMHE BKIOYAeT TEOPETUYECKUE BOIIPOCHI, O3BOJIAIONINE OLEHUTh YPOBEHb YCBOCHHSI 00yJarOIIMMUCS 3HAaHUH,
IIPU YCIIOBHH BBIMTOJHEHUS TEKYIIUX MPAKTUYECKUX 33JaHUH, BBIABISIONIMX CTETIEHb C(HOPMUPOBAHHOCTH YMEHHUN M BIIAJCHUN, IPOBOIUTCA B (hopMme
3a4yeTa M 3allUThl BBITOJHEHHON CaMOCTOSATEIBHOM paboThI.

3ayer mo JaHHOH TUCIMIUIMHE MPOBOJUTCS B YCTHOH (opMme.

IToxa3aTenu U KPUTEPUH OLICHNBAHUS 3a4eTa ¢ OLEHKOM:

— Ha OLEHKY «OTJHYHO» (5 06ayioB) — 00y4aroluiicss JEMOHCTPUPYET BBICOKUI YPOBEHb C(OPMUPOBAHHOCTH KOMIIETEHIIUII, BCECTOPOHHEE,
CUCTEMAaTHYeCKOe 1 IITy00KOe 3HaHHEe yueOHOro MaTepuaa, CBOOOIHO BIMOIHIET MPAKTUYECKUE 3a/1aHus1, CBOOOIHO ONEpUpYyeT 3HAHUSIMH, YMEHHUSIMH,
MIPUMEHSET UX B CUTYALMSX ITOBBIIIEHHOM CII0KHOCTH.

— Ha OIIEHKY «Xopoo» (4 6anna) — oOyyaroluics 1eMOHCTPUPYET CPEeIHUN YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUNA: OCHOBHBIC 3HAHMS,
YMEHHMSI OCBOEHBI, HO JIOIYCKalOTCA HE3HAUUTEIbHbIE OIUMOKH, HETOUHOCTH, 3aTPYAHEHUS IPU aHAIUTUYECKUX ONEepalsiX, IEPEHOCE 3HaHUN U YMEHUIN
Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUH.

— Ha OLIEHKY «yA0BJeTBOPUTEIbHO» (3 06auia) — 00yyaronuiicst JeMOHCTPUPYET MOPOrOBbI YPOBEHb COPMUPOBAHHOCTH KOMIIETEHIIMN: B X0/1€
KOHTPOJIBHBIX MEPOIIPHITUN JTOMYCKAIOTCS OMIMOKH, MPOSBISIETCS OTCYTCTBHE OTHAENBHBIX 3HAHWH, YMEHUH, HABBIKOB, OOYYArOIIUNACS HCIBITHIBACT
3HAUUTEJIbHBIE 3aTPYIHEHHUS IPYU ONEPUPOBAHUU 3HAHUSMU U YMEHUSMU IIPU UX IIEPEHOCE HA HOBBIE CUTYALIUH.

— Ha OIICHKY «HeY/I0BJIeTBOPUTENbHO» (2 6aria) — oOydarouuiicss IeMOHCTpUpYeET 3HaHus He Oonee 20% TeopeTuyecKoro MaTepuara, 10nycKaer
CYIIECTBEHHbIE OINOKH, HE MOXET MOKa3aTh HHTEUIEKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLEHKY «HeyJAOBJEeTBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHMS HAa YPOBHE BOCIPOU3BEJECHHS U OOBSCHEHHUS
uH(pOpMalNY, HE MOXET NOKa3aTh HHTEJUIEKTYaJIbHbIEC HABBIKU PEIIEHUS MPOCTHIX 3a/1ay.



