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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
yuebHoM rojy Ha 3acemanuu kapeapsr TTMJIOTHI

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

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopena s peanusaruu B 2029 - 2030
yuebHoM roy Ha 3aceganuu kagenpsl [TMIIOTHI

[Iporokon ot 20 . Ne
3aB. kadenpoit

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

IIporokom or 20 . Ne
3aB. kadeapoii




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

OCHOBHOH 11eNbIO MPENnoIaBaHus AUCIUILIUHBI OCHOBAM B OTIpeeICHUU
MOTPEeOHOCTH MPOU3BOICTBA B SHEPTETUUECKUX PECYPCOB, MOATOTOBKE 0OOCHOBAHUI
TEXHUUYECKOT0 IEPEBOOPYKEHUS, Pa3BUTHS SHEPrOX034iCTBA, PEKOHCTPYKIIMH U
MOJIEpHU3ALMYU TPEANPUATUN I TEOPUH U MIPAKTUKU HAYYHOTO U UHHOBALIMOHHOTO
TBOPUYECTBA, IPUMEHSIEMBIX B SJHEPIeTUKE, a TaK )K€ U1 HAy4YHO-UCCIIEI0BATEIbCKOM
paboTHI.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunnuna HerpaaunyoHHast SHEpreTHKa BXOAMUT B YaCTh y4eOHOTO TIJIaHa
dhopMHUpYEMYIO YIaCTHHKAMU 00pa30BaTeIIbHBIX OTHOIIICHU 00pa30BaTeIbHON POrPAMMBI.

Jnst u3ydeHus TUCIUIUIMHBI HEOOXOAMMbI 3HAHUS (YMEHHSI, BIIAJICHUS ),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

XuMus

MartemaTuka

duzuka

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

OCHOBBI METAJLTYPTUYECKOTO MMPOU3BO/ICTBA

[Tpon3BoACTBEHHAS-TEXHOJIOTHYECKas (TIPONU3BOJICTBEHHO-TEXHOJIOTHYECKas)
MpaKTUKa

3 Komnerenuuu o0y4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus

B pe3ynbrate ocBoeHUs TUCHMITIMHBL (Moayis) «HeTpaguuuoHHas SHEpreTHKa
o0yyaroIuics 10JbKeH o0safaTh CIeAYOIMMI KOMIIETEHIIMSMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

VYK-6 Criocoben YIpaBJIATb CBOUM BPEMCEHEM, BBICTPpAUBATL U PCAJIM30BBIBATD TPACKTOPUIO
CaMOPAa3BUTUA Ha OCHOBC IIPUHIIUIIOB 06p330BaHI/I$I B T€UEHHE BCEH KU3HU

VK-6.1 Hcnonp3yeT MHCTPYMEHTBI U METO/IbI YIIPABIECHUS BPEMEHEM IIPU
BBITNIOJTHEHUH KOHKPETHBIX 3a7a4, IPOEKTOB, IPU JOCTUKEHUHU
NIOCTABJIEHHBIX LIeJIEN

YK-6.2 OrnpenensieT NpuoOpPUTETHl COOCTBEHHOM JIEATETLHOCTH, JIMYHOCTHOTO
pa3BUTHS U TPO(HECCHOHATILHOTO pOCTa
YK-6.3 OnenuBaeT TpeOOBaHUS PbIHKA TPYAA U MPEIIOKEHUS 00pa30BaTeIbHbIX

YCIIYT JJi BBICTPAuBaHUs TPAEKTOPUH COOCTBEHHOTO
po(hecCHOHAILHOTO pOCTa




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

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;

— camocTosTenpHas padora — 17,9 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynuropHas % o
KOHTaKTHas padora E z ®dopma Tekyero
= =
Pasnen/ Tema § (B akaj. yacax) E = Bug 3 KOHTPOJISt Kox
g 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JTACIUTUTAHBI 3 g = 6 ., | xommerenyu
O 5 g g paboTHI MIPOMEKYTOYHOM
nmab. | mpaxr. S
Tlek. . EaH § g aTTeCTallui
1. 1. Mcnonp30BaHue COIHEYHOTO
W3ITY4CHHUSL.
1.1 Beeneuwue.
Herpanuuuonnsie u
Pauit CamocrosTensHoe OTBeThI Ha
BO300HOBJIIEMBIC 2 8 8 ISR — KOHTDONLHBIC YK-6.1, VK-
WCTOYHUKH SHEPIUH. HHquaT . 50 é) OChI 6.2, VK-6.3
Wcnons3oBanue 3ueprun PATYPEL P ’
Comnia.
HWroro no pazaeny 8 8
2. 2. Mcnonb30BaHue 3HEPTUU
BETpA.
CamocrosTensHoe OTBeThI Ha
2.1 BerposHepreTuueckue YK-6.3, YK-
2 4 4 U3y4YECHHE KOHTPOJIbHBIE
YCTAHOBKH. 6.1, VK-6.2
JITEPATYPHI. BOIIPOCHI .
Wroro no pazneny 4 4
3. 3. 'eorepmaiibHast S3HEprusl.
Dueprus okeana. BOP.
CamocrosTensHoe OTBeThI Ha
3.1 'eotepmainpHas 2 2 HBVACHIC KOHTDONBHBIC YK-6.1, YK-
SHEPrHusl. M P 6.2, VK-6.3
JIUTEPATYPHI. BOIIPOCHI.
CamocTosTenpHOe OTBeTHI Ha VK-6.1. VK
3.2 DHeprus okeaHa. 2 2 2 H3y4YeHHE KOHTPOJIbHBIC 6.2 yﬁ 6.3
JIATEPaTypHI. BOIIPOCHI. - '
CamocTosTenpHOe OTBeTH Ha VK-63. VK
3.3 BOP. 2 1,9 U3y4eHHe KOHTPOJIbHBIE .
6.1, YK-6.2
JIUTEPATYPHI. BOIIPOCHI.
HWroro no pazaeny 6 59
Hroro 3a cemectp 18 17,9 3a4ET
HToro no nucuUMIUIMHE 18 17,9 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jist perienust mpeayCMOTPEHHBIX BUJIOB y4eOHOM pabOoThI IPH N3YUYEHUH
TMCUUIUIAHBI «HeTpaauinoHHas SHEPTeTHKa) B Ka4eCTBE 00pa30BaTEIbHBIX TEXHOIOTHIMA
HCIIONB3YIOTCA KaK TPaAULMOHHBIE, TAK U MOAYJIbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTHH.
[lepenaua HEOOXOIMMBIX TEOPETUUECKUX 3HAHUHN U (POpMUPOBaHHE MTPEICTABICHUN 1O
KypCy IPOUCXOANT C IPUMEHEHUEM MYIbTUMEIUHHOTO 000pynoBaHus. JICKIIMOHHBIN
MaTepHall 3aKperisieTcs Ha 1abopaTOpHBIX padoTax, Ie MPUMEHSETCS] COBMECTHAs
JESITENIbHOCTD CTY/IEHTOB B IPYIIIIE, HAIPABJICHHAs HAa PELLIEHUE 00Iel 3ajaul TyTeEM
CIIO’KEHUSI pe3yIbTaTOB MHANBUAYAJIbHON paOOThI YWICHOB Tpynibl. [ pa3BuTus u
COBEPIICHCTBOBAHMSI KOMMYHUKATHBHBIX CIOCOOHOCTEH CTYJJCHTOB OPraHU3yIOTCS
IIPaKTUYECKUE 3aHATHUSI B BUJIE IUCKYCCUM, aHAJIN3a PEAJIbHBIX MPOOJEMHBIX CUTYaLUi U
MEXIUCIUIUITMHAPHBIX CBSA3€H M3 pa3IMyHbIX 00JacTell B KOHTEKCTE peraeMoil 3a1auu.
CamocrodTenbHas padoTa CTUMYJIHPYET CTYIEHTOB K CAMOCTOSATEIIEHOM MPOPabOTKE TEM B
nporecce HanvucaHus pedepaTos, MOATOTOBKH K TUCKYCCHUSIM, U TECTUPOBAHHIO.

6 YueOHO-MeTOAHYECKOE 0O0ecTiedeHHe CAaMOCTOATEIbHOM padoThl 00y4aomMXCcs

[IpencraBieHo B mpuaoKeHuu 1.

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

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCITUITUHBI

a) OcHoBHas JiuTeparypa:

1. FOnaes, U. B. BozooHoBnsiembie nctounuku sHepruu / W. B. FOnaes, FO. B. Jlayc,
B. B. I'amara. — 4-¢ u3sn., crep. — Cankr-IlerepOypr : Jlans, 2024. — 328 c. — ISBN 978-
5-507-48778-3. — TekcT : aneKkTpoHHbIi // JIaHb : 3IEKTPOHHO-OMOINOTeYHAs cCHCTeMa. —
URL.: https://e.lanbook.com/book/362954 (nata obpamenwus: 15.04.2026). — Pexum
JOCTYTA: JUTsl aBTOPHU3. TIOJIb30BATEIEH.

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

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. CtpenbuuxoB, H. A. DHeprocoepexenue : yueOnuk / H. A. CTpenbHHUKOB. -
Hoocubupck : HI'TY, 2014. - 176 c. - (Yueonuxu HI'TY). - ISBN 978-5-7782-2408-7. -
Texker :

anekTponHbiid. - URL: https://znanium.com/catalog/product/463715 (nara
obpamienus: 15.04.2026). — Pexwum qoctyna: mo noAmnucke.

2. Topaees, A. C. DHeprocOepexeHUe B CEIbCKOM X03sHCcTBe : yueOHOoe nocobue / A.
C. T'opnees, J. 1. Oropoguukos, 1. B. KOnaes. — Cankr-IletepOypr : Jlansb, 2022. — 400
c. — ISBN 978-5-8114-1507-6. — Texkcr : anekTpoHHbIH // JIaHb : 2JIEKTPOHHO-
oubnmoteunas cucrema. — URL.: https://e.lanbook.com/book/211469 (nara obparienus:
15.04.2026). — Pexxum qocTyma: sl aBTOPHU3. TOIb30BaTEIICH.

3. DKkosoruyeckasi OoleHKa BO30OHOBISIEMBIX HICTOUHUKOB SHEPTHH : ydeOHOe
noco6ue s By30B / I'. B. ITauypun, E. H. Cocuuna, O. B. Macneesa, E. B. Kprokos. — 4-¢
u31., CTep.

— Camnkrt-lIlerepOypr : Jlanp, 2025. — 236 ¢. — ISBN 978-5-507-53199-8. —
Texcr : anexTpoHHbI // JIaHb : 31eKTpoHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/478202 (nara obpamienus: 15.04.2026). — Pexxum pocrymna: ajis



aBTOPU3. II0JIL30BATEIICH.

4. baiitacos, P. P. OcHoBbI 3HeprocOepexxenus : yueoHoe nmocodue st By3os / P. P.
baiitacoB. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2024. — 188 c. — ISBN 978-5-
507-49778-2. — Tekcrt : 31eKTpOoHHBIN // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/402914 (nata oopamenwus: 15.04.2026). — Pexum
JOCTYMA: JUIsl aBTOPHU3. TIOJIb30BATEIEH.

5. Ky3emuH, C. H. HerpaauiimoHHbIE HICTOYHUKHN SHEPTUN: OMOIHEPTETHKA ;| yIeOHOe
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 : anextponnsiit. - URL: https://znanium.ru/catalog/product/2122490 (nata
obpamienus: 15.04.2026). — Pexwum qoctyna: mo moamnucke.

B) MeToanueckue yKkazaHusi:

1. KapraBies, C.B. U3ydueHue cuctemsl yriioB B reIMOTEXHUKE. MeToandeckue
ykazanus. / C.B. Kaprasues, E.I'. Hemmopenko - Marautoropck: MI'TVY, 2017. - 16 c.

2. Kapragnes, C.B. M3ydenue paboTsl BETpOYCTaHOBKH. MeToudecKkue yKa3aHus. /
C.B. Kaprasues, E.I'. Hemmopenko - Marautoropck: MI'TY, 2017. - 16 c.

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe obecnevenue

Haumenoanue N
10 Ne noroBopa CpoKk JeiicTBuUS JIMIICH3UH

MS Office 2007 |\, 135 o1 17.09.2007 Geccpouno
Professional
7Zip cB0OoaHO 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 N'ocymapcreennas oubimoreka. Karanorn
yAap /catalogues/

denepanpHOE TOCYIapCTBEHHOE OIOIKETHOE

yupexaenne «DenepanbHbIi HHCTUTYT URL: http://www1.fips.ru/
HPOMBIIIUICHHOW COOCTBEHHOCTH

HanmonaneHas nHpopMamoHHO-aHATUTHYECKAST URL:

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

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

9 MaTtepuajbHO-TeXHHYeCKOe o0ecneyeHue JUCHUILIMHBI (MOyJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:



MarepuanbHO-TEXHUUECKOE 00ecTieYeHne JUCIUIUIMHBI BKIIOYaeT: Y4yeOHbIe
ayJAMTOPUH JIJIs IPOBEJCHUS 3aHATHIA JEKIIMOHHOTO TUTA. MyJIbTUMEANHHBIE CPEACTBA
XpaHeHus, TIepelavun U MpeIcTaBiIeHus MHGopMauu. YueOHble ayMTOPUU ISl TIPOBEICHHS
1a00paTOPHBIX, MPAKTUYECKUX U JIGKIMOHHBIX 3aHATUN CEMUHAPCKOTO TUIIA, TPYIIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIIUN, TEKYILEr0 KOHTPOJIS U IPOMEXYTOYHOH aTTeCTalluy.
Kommieke yCTaHOBOK 110 OTHEYIOpaM M BHICOKOTEMITEPATYPHBIM yCTAaHOBKAM;
nabopatopHsblil creHn «ConHeuyHbIi KomiekTopy; BUD. YueOubie ayauropun ams
BBITTOJIHEHUS KYPCOBOTO MTPOSKTUPOBAHHUS, TIOMEILEHHS IS CAMOCTOSATEIIEHOM PaOOTHI
obyuatoruxcs. [lepconanbubie koMnbroTepsl ¢ makerom MS Office, Beixonom B MHTEpHET 1
C JJOCTYIIOB B JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENIbHYIO CPEly YHUBEPCUTETA.



IIpuniaoxenne 1

OLIGHO‘-IHBIC cpeacrBa A TCKYLICTO KOHTPOJA YCIIEBACMOCTH,

aTTeCcTaluu 110 uTOraM OCBOCHHUA JUCHHUIIJINHBI.

CoNoO~WNE

[ e e N S
O WNEO

Herpaauimonasie 1 BO30OHOBIISIEMbIC HCTOYHUKH SHEPTHH.
Ucnons3zoBanue sueprun ColHIIA.

Turbl KOJJIEKTOPOB;

[TpuHIMIIBI UX IEWCTBUSI U METOABI PACUETOB.
CeNeKTUBHBIE TTOKPBITHS.

AKKyMyJIMpOBaHHE TeILIa.

Tumnbl aKKyMyJISITOPOB M METOJIbI MX pacueTa.

ConHeuHble AMEKTPOCTAHLIUH.

ComHeunsbie (POTOIEKTPUUECKHIE MPEeoOPa30BaTEIIH.

. BetposHeprernueckre yCTaHOBKH.

. PacueT uaeanbHOro U peanbHOroO BETPSKA.
. THIIBI BETPOIHEPIeTUUECKUX YCTAaHOBOK.

. BerpoanekTpocTtaHuuu.

. 'eorepmanbHas sHEPrUsl.

. Ucnosib30BaHME Y3HEPTUM OKEaHA.

. [loHsiTHE BTOPUYHBIX 3HEPTOPECYPCOB.

IIPOMEKYTOYHOU



Ipuio:xkenne 2

OueHoYHBIE CpPeICTBA /AJs NPOBe/IeHUs] MPOMEKYTOUHOI aTTecTaluu

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBeAeHHU

HpOMe)RyTO‘lHOﬁ aTrecranmum:

[TK-6: Crioco6eH ynpaBisiTh CBOMM BpEMEHEM, BHICTPAUBATh U PEATM30BBIBATH TPACKTOPHUIO

CaMOpPAa3BUTHUA Ha OCHOBC IIPUHIHIIOB O6p&30BaHI/I${ B TCUECHHE BCEH KU3HU

[1K-6.1. Hcnonb3yeT MTHCTPYMEHTBI
Y METOJIbI YIIPABIICHUS
BpEMEHEM IIpU
BBIIIOJIHEHUH KOHKPETHBIX
3aJa4, IPOEKTOB, IIPU
JOCTHKEHUU
IIOCTaBJICHHBIX LIeJIeN

Hepettenb meopemuu4ecKux 6onpocoe:

1. PazBuTHE SHEPTreTUKU U COCTOSIHUE OKPY>KaroIIen
cpensl. IIpenmer kypcea, ero posib B IOJArOTOBKE
MHXXEHEPa U MECTO CPEAM IPYIUX HayK.

2. Ucropus npUMEHEHUS THIPOCUIIOBBIX
YCTaHOBOK.

3. Bo3oOHOBIIsIEMBIE M HE BO30OHOBIISIEMBIE
HCTOYHUKH

4. Knaccudukaiusi BO3OOHOBIISIEMBIX U HE
BO300HOBJISIEMBIX HCTOYHUKOB SHEPTUU.

5. Onpenenenre KOJIMYECTBEHHBIX ITOKa3aTenei
MOIITHOCTH U BBIPAOOTKA 3JIEKTPOIHEPTHH.

6. CpaBHUTENbHBIE I0KA3aTENN BEIPAOOTKU
NEKTPOIHEPTUH JPYTUMH BUIAMU
BO300HOBJISIEMBIX UICTOYHUKOB 3HEPTHUU.

7. I'mIpocuioBble YCTAHOBKHU U YCIIOBUS
KOMIUIEKCHOTO HCIT0JIb30BAHUS BOJAHBIX PECYPCOB.
8. Tunbl THIPOCUIIOBBIX YCTAaHOBOK, X
XapaKTePUCTUKU, KOHCTPYKIUH, IPUHLUI JEHCTBUS
1 00J1acTh IPUMEHEHHUS.

9. Tumnbl ¥ KOHCTPYKIIMY T'HIPOCUIIOBBIX YCTaHOBOK.
Ha3nauenue u 001acTh NpUMEHEHUS.

10. PacueT eIMHUYHON MOIIHOCTH THIAPOCUIIOBOM
YCTaHOBKH.

11. HayuyHble IpUHLINIIBI U TEXHUYECKHE TPOOIJIEMBI
ucnoibs3oBanus BUD.

12. VIn>xeHepHbIe acleKThl UCIIOJIb30BaHMSI SHEPTUU
COJIHILIA.

13. Vn>xeHepHbIe acleKThl UCIIOJIb30BaHMsI SHEPTUU
BETpA.

14. VIn>xeHepHbIEe acleKThI UCIIOJIb30BaHMSI SHEPTUU
MIPUJINBOB.

15. nxeHepHbIe acCIEKThl MCIIOJIb30BaHUS YHEPTUN
TEYCHUM.

16. nxeHepHbIe aCIEKThI MCIIOJIb30BAaHUS DHEPTUN
BOJIH

17. nxeHepHbIe aCIEKThI MCIIOJIb30BAaHUS YHEPTUN
BOJIHOW DHEPIUH.

18. UHx’eHepHbIe aCIEKThI MCII0JIb30BAaHUS YHEPTUN
reoTEPMaIbHON SHEPTUU.

19. nxkeHepHbIe acClIeKThl UCIIOJIB30BAHUS SHEPTUN
Oromaccsl.

20. [IpeumyiecTBa 1 HEZOCTATKH YCTaHOBOK BUD.
21. AKKyMyJIMpOBaHME U NIEpeadya YHEPrUu Ha




paccrosiHue.
22. IIpeobpazoBanue s3uepruu BUD B ynoOHBIIM
(TpeOyeMblii), METO bl JOCTABKH IMOTPEOUTEIIO.
23. be3onacHOCTh UCMOJIb30BAHUS PA3IMUHbBIX
BUJOB DHEPIUH ISl OKPYKAOLIEH CPEbI.

24. DKOJIOTHYECKHUE aCIeKThl IPUMEHEHUS
BO300HOBJISIEMBIX UCTOYHUKOB SHEPTUHU IS
OKPY’KaIOIIEH CPEIbI.

[1K-6.2.

Onpenensier IpUOPUTETHI
CcOOCTBEHHOM
NeSITeTbHOCTH,
JIMYHOCTHOI'O pa3BUTHUSA U
npodeccHoHaIbHOTO pocTa

Hpumepuoe npakmu4ieckoe 3aoanue:

BapuanTt Nel.

HccnenoBanue paboThl BETPOIHEPTETUIECKOM
YCTaHOBKH.

Pacuer BeTpOHEPreTUUECKON YCTAaHOBKH.
KoHcTpyKInu BETpOIHEPreTUYECKUX YCTaHOBOK.
Bapuant Ne2.

HccnenoBanue paboThl COTHEUHOM OaTapeu.
Pacuer conneunoii 6arapemu.

KoHcTpykuuu conHeyHoit 6atapeu.

Bapuant Ne3.

HccnenoBanue paboThl COMTHEUHOM
BOJIOHArpeBaTEIbHON YCTAHOBKHU.

Pacuyer cosHeuHOl BOOHArpeBaTEILHON
YCTaHOBKU.

KoHcTpyKInu coTHEUHON BOIOHArpeBAaTEIbHOM
YCTaHOBKU.

Bapuant Ne4.

HccnenoBanue XapakTEPUCTUK COJIHEYHOM
paavaLyy.

Pacuet xapakTepucTHK COTHEYHON pagualvi.
Pacnipenenenne XxapakTepuCTUK COJTHEYHOU
paananyy o MOBEPXHOCTH 3eMIIH.

Bapuant Ne5.

WccnenoBanue padboThl MPUINBHON
JJIEKTPOCTAHLIH.

Bb160p MOIIHOCTH NPUIMBHON 3JIEKTPOCTAHIINH.
KoHcTpyKIny npuiaMBHOM 3J€KTPOCTaHIMH.
Bapuant Ne6.

HccnenoBanue paboThl THIPOAKKYMYIHPYIOLIEH
3JIEKTPOCTAHIINH.

Pacuer rupoakkyMyaupyromei 3JeKTpOCTaHINH.
KoHcTpykIny ruip0akKyMynupyromen
JJIEKTPOCTAHLINH.

Bapuant Ne7.

HccnenoBanue paboTbl OMOIHEPreTUUECKOM
YCTaHOBKH.

[1K-6.3.

OuenuBaet TpebOBaHUs
pBIHKA TpyJa U
IPETI0KEHUS
00pa30BaTEeNbHBIX YCIYT
JUISl BBICTPaBaHHUs
TPaeKTOPUHU COOCTBEHHOTO
Ipo¢eCCHOHATBHOIO pOCTa

Ilpumepnoe npakmuueckoe 3adanue:

1. KoHcTpyKIMy OMOIHEPreTHUECKON YCTaHOBKH.
Pa3mepsl 10CcKOro MaacTUHYaTOro0 HarpeBaTelsl
H-L (mmpuHa u 1amHa), COnpoTHUBIEHUE
tertonotepsam r = 0,13 (M2-K/Bt), ko duruent
teronepenayn a = 0,85. Koapdurment
MIPOITYCKaHMs CTEKJIAHHOM Kpblliku T = 0,9.
Koaddunuent nornomenus miactunsl o = 0,9.




TemnepaTypa BXxoadieil B NIpUEMHUK )KUIKOCTH T2.
Temneparypa okpyxatoniero so3ayxa T1, moTok
nayuuctoi 3aeprun G, Br/M2 , TerminoéMKoCTh BOJIBI,
¢ =4200, Ix/(xr-°C). TemrepaTypa BbIXOAsIICH
xuakoctu T3. Onpenenurb CKOpOCTh MPOKAYKH,
KOTOpas He00X0IUMa JIJIsl TIOBBIIIEHUS
TeMIeparypsl Ha t rpagycoB. Hacoc pabGoraet u
Ho4bl0, Koraa G = 0. Kak OyneT cHmKaThes
TEMIIEpPaTypa BOJBI 3a KaXK/IbIi IPOXOJI YEPE3
npuémnuuk (T3, T2). Heo6xoauMo yuuThIBaTh
CPEAHIOK TEMIIEPATYPY MPOXOISAIIEH KUIKOCTH
tep.

2. Onpenenuts Temnepatypy Tpyoku To,
BaKyyMHUPOBAHHOTO IPUEMHMKA, €CJIA BHYTPEHHUI
auamerp Tpyoku d, cM, TOTOK COJTHEYHOW YHEPTHH
G, BT/MZ, temneparypa cpeasl T, Conporusnenus
notepsim Teria R = 10,2 K/BT, koo dunmeHt
MIPOITYCKaHMs CTEKJITHHOM KpbIku 3 = 0,9,

KO3 (QUIIUEHT MOTJIOMICHUS (JIOJISI TOTIOMEHHOM
sHepruw), o= 0,85.

3. PaccuuTaiTe nonesHoe tennocoaep:kaHune Eq Ha 1
KM? CyXOM CKa/IbHOM Nopogp! (rpaHuT) 40 ry6uHbI Z,
KMm. TemnepaTypHbIi rpaaueHT paseH G °C/Kkm.
MuHMMaNbHAA JONYCTUMAsA TemnepaTypa,
npesblWatoLWw,asa NOBEepPXHOCTHYIO, 140 K, nA0THOCTb
rpaHuTa, p, = 2700 KI’/M3, TENNIOEMKOCTb FPaHUTa C; =
820 [x/(kr-K). Yemy paBHa NOCTOAHHaA BpeMeHH, T,
M3BAEYEHMA TEMNIa NPM UCNO/b30BAHUKN B KaYecTBe
TENJ0HOCUTENA BOAbI, €CNN 06 bEMHAA CKOPOCTD V,
m*/(c-km?)? Kakosa 6ygeT Tennosas MOLLHOCT,

Mn3B/1eKaemand nepBoHa4YasibHO N yepes 10 net?

0) Ilopsanoxk mnpoBeaeHMs TMPOMEKYTOYHOH AaTTeCTALUMHU, MOKA3aTeJM W KPUTEPUH
OlLlCHMBAHMSA:

[TpomexyTouHas aTTecTaus 1o JUCHUILIMHE BKIIIOUAET TEOPETHUECKHE BOPOCHI, TO3BOJISIIOIINE
OLICHUTh YPOBEHb YCBOEHHS OOY4YaIOIIMMHUCS 3HAHWM, NMPU YCIOBUU BBINOJHEHUS TEKYILIHUX
NPAaKTUYECKUX 3aJaHUM, BBIABISIOIIMX CTENEHb CHOPMUPOBAHHOCTH YMEHMH W BIaJICHHH,
POBOJIUTCS B (hOpME 3aueTa U 3aIIUThI BBIMOJIHEHHONW CAMOCTOSTETbHON PaOOTHI.

3ayer Mo JaHHOM TUCLMIUIMHE MPOBOAMUTCS B YCTHOH Qopme.

Iloka3aTe 1 U KpUTEPUH OLIEHMBAHUSA 324Y€TA C OLICHKOM:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — o0yJaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIINM, BCECTOPOHHEE, CHCTEMaTHYeCKoe M TIIyOOKOe 3HaHue
yueOHOro Marepuasnga, CBOOOJHO BBIMOJHSET MPaKTUYECKHE 3a/laHus, CBOOOJHO OIEepUpyeT
3HAHUSAMHU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUNU YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHMS OCBOCHBI, HO JOMYCKaIOTCS
HE3HAUUTENbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTHYECKUX OTlepalusiX, HepeHoce
3HaHUH U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYALHH.




— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamra) — oOydYarOmIMiics IEMOHCTPUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOAE KOHTPOJBHBIX MEPOIPHITHI
JIOMTYCKAIOTCSL OIIMOKH, TPOSIBIISICTCSI OTCYTCTBHE OTACIbHBIX 3HAHWM, yMEHWH, HABBIKOB,
00y4aromUHCsT UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHsS] TPU OINEPUPOBAHUN 3HAHHUSIMU U
YMEHHSIMH TIPU UX TIEPEHOCE Ha HOBBIC CUTYAIIUU.

— Ha OLICHKY «HEY/I0BJIETBOPUTEILHO» (2 Oaiia) — 00yJaronuiicss IEMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPEeTHUECKOTO MaTepuaia, JOIMYCKaeT CYIIECTBEHHBIC OIMMOKUA, HE MOMKET
MOKA3aTh MHTEIUICKTYaIbHbIC HABBIKU PEIIICHHS MMPOCTHIX 3a]1a4.

— Ha OIICHKY «Hey/0BJIeTBOPHUTEJabHO» (1 6aymi) — oOydJarommiicss He MOXKET IMOKa3aTh
3HaHWS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHUs HH(POpPMAIMK, HE MOXKET I10Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MMPOCTHIX 33j1ad.



