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1 BBenenue

PaGouas mporpamma 1 OHJ OLIEHOUHBIX CPEACTB AUCHUILINHBI « TeraoBble U aTOMHbIE
AIIEKTPUYECKUE CTAHLIUI» COCTABIICHBI B COOTBETCTBUU C TPEOOBAHUSIMHU (e/IepaIbHOTO rocynap-
CTBEHHOT'0 00pa30BaTeNbHOr0 CTaHAAPTA, YTBEPIKIEHHOT0 MprKazoM MuHoOpHayku Poccuiickoit
®Deneparuu, 1 OCHOBHOM MpoQecCHoHaNbHON 00pa3oBaTeIbHON MPOrpaMMbl TOArOTOBKH «Ter-
JIOBBIE 3JIEKTPUYECKHE CTAaHLMU» MO HampasiieHnt0 noarotoBku «13.03.01 TennosnepreTuka u
TEIJIOTEXHUKAY.

[IpakTuueckasi MOArOTOBKA pean3yercs Ha OCHOBE:

[Mpodeccnonanbhsiii cranaapt 20.014 «PABOTHUK 1O OPTAHU3ALIMN DKCIUTY A-
TAIIMU TEINIOMEXAHWYECKOI'O OBOPYJIOBAHNMS TEIIJIOBOM SJIEKTPOCTAH-
AN .

O6061enHas TpynoBas pyHkuus: A BelmonHeHue npocTeiX paboT M0 OpraHu3alHOHHOMY
U TEXHUYECKOMY O0ECIeUeHHIO dKCIUTyaTalliy TeroMexanndeckoro obopynosanus TOC. H3-1
TenoBble, S7EKTPUUECKUE U IPYTHE TEXHOJIOTUYECKUE CXeMbl 00CTy)KuBaeMbIX 00bekToB, HY -
| BeINONHATH YEPTEKU U YUTATh TEIUIOBBIE, JIEKTPUUECKHUE U JIPYTHUE TEXHOJOTUYECKHE CXEMBI.

3anauu PasBurre 3HaHUI M YMEHHI B IOHMMAaHUM CYIIHOCTH COBPEMEHHBIX METO-
JUCLIUILINHBI JI0B LIEHTPAJIM30BaHHOI'0 IIPOU3BOJICTBA MIEKTPOIHEPTUHU U TEIUIOTHI, HABbI-
KOB B pacyeTax TEIUIOBBIX CXEM, IKCILTyaTallui OTJAEIbHBIX arperaToB U
OLICHKE TEXHUKO-IKOHOMMUECKUX nokaszarenen TOC.

OCHOBHBIE [TpyHIHITBI CHCTEMHOTO TOX0a U MAaTEMATHIECKOTO MOJICITHPOBAHUS
pas3eiibl / TeMbl | CJIOKHBIX IIPOM3BOJICTBEHHBIX mporeccoB TOC.
IUCIAILINHEBI IToxa3zarenu TemnoBoi s3xoHomMuyHocTd TOC.

PerenepaTuBHbIi I0AOIPEB NUTATENBHOM BOABL. Pacnipenenenne perenepa-
THBHOTO IOJIOTPEBA BOJBI MEKy CTYIICHIMM.

Tunsl KOHCTPYKLMI OJOTPEBATENEH PEreHEPaTUBHON YCTAHOBKH.
OcHOBBI pabOTHI C NAKETAMU CHEUAIU3UPOBAHHBIX MPUKIIATHBIX IIPO-
rpaMM.

KoMOuHMpoBaHHOE MTPOU3BOJCTBO IEKTPUUECKOM U TEIIIOBOM SHEPTUH.
[IpuHnMnIHanbHas TEIIoBas cxema dJIEKTPOCTaHIUH.

Tennossie cxembr ADC

2 TlepeyeHb UIAHUPYEMBIX Pe3y/a1bTATOB 00y4eHHsl 10 AU CHHUILIMHE (MOLY.110), COOT-
HECEeHHBIX ¢ MHAUKATOPAMM JO0CTHKEHUS] KOMIIeTeHI Uil

ITponiecc u3yuyeHHs AUCHUIUIUHBI «TenjgoBble M aTOMHBIE SJIEKTPUYECKHE CTaHIIUIDY
HanpasJieH Ha popMHUpoBaHHUE ciaeayromux koMmnereHui B coorserctBun ¢ ®I'OC BO u ocHOB-
HOM o0Opa3oBaTenpHON nporpaMMoii (Tabnuua 1):

Tabmauna 1 — KoMnereHIMN 1 MHANKATOPBI UX TOCTUKEHUS

Kon u HanmeHoBaHMe [Inanupyemble pe3yabTaThl
WNHnaukaTopsl TOCTHKEHUS
KOMIIETEHIIUU 00y4eHHUs MO TUCIUIIINHE

[Ipodeccuonanpubie

ITIK-1 Cniocob6en yuactBo- | I1K-1.1 3naet meTonpl coopa u ana- | OCBOeHBI METOIBI cOOPa,
BaTh B COOpE U aHAIH3E TU3a UCXOAHBIX IAHHBIX JUJIS PO- | aHAJIM3a U UCTIOIB30BaHUS
NCXOOHBIX NAHHBIX HJIA CKTUPOBAaHUA 3HepF006LeKTOB 1 UX | UICXOOHBIX TAHHBIX IS




MPOCKTUPOBAHUS YHEPTO-

00BEKTOB M MX DJICMCHTOB
B COOTBETCTBUHU C HOpMa-

TUBHOU JOKyMEHTalMen

2JIEMEHTOB

[1K-1.2 Ymeer paboTtaTh ¢ pa3nny-
HBIMH UCTOYHMKAMU WHOOpMaIun
Y MIPOBOJIUTH €€ aHAJIU3

I1K-1.3 Bnaaeet HaBbIkaMu cOopa
Y TIPEJICTaBICHUS WH()OPMALIUHU IO
MIPOCKTUPYEMBIM SHEPTOOOBEKTaM

MIPOCKTUPOBAHUS IHEPTO-

00BEKTOB M MX DJICMCHTOB
B COOTBETCTBUH C HOpMa-

TUBHOW JOKyMEHTalMen

[TK-2 Criocoben mpoBo-
JIMTh PACUYCTHI [10 THITOBBIM
METOAMKAM, IPOCKTHPO-
BaTh TEXHOJIOTHYECKOE
000pyI0BaHUE C HCIIONb-
30BaHUEM CTAHIAPTHBIX
CpPE/ICTB aBTOMATH3aIMK
MPOEKTUPOBAHHUS B COOT-
BETCTBHUU C TCXHUYCCKUM
3a7[aHueM

[IK-2.1 3Haetr MeToANKHU pacueTa
JUISL IPOEKTHUPOBAHUS TEXHOJIOTHYE-
CKOT0 000py10BaHUs

[1K-2.2 YmeeT npuMeHsITh CTaH-
JApTHBIEC CPEICTBA aBTOMATU3ALINU
MIPOEKTUPOBAHUSI TEXHOJIOTHYE-
CKOT0 000py10BaHUs

[1K-2.3 Bnageer HaBbIKaMH MpOBe-
JICHUSI PACUYETOB MPHU MTPOESKTUPOBA-
HUU TEXHOJIOTUYECKOTO 000py10Ba-
HUS

OcBOEHBI HaBBIKH pacue-
TOB U NIPOCKTUPOBAHUS
TEXHOJIOTHYECKOT0 000py-
JIOBAHMs 110 THUIIOBBIM Me€-
TOJIMKaM U COCTABJICHUS
IIPOrpaMM PacyeTOB MPO-
H3BOJICTBA JICKTPUYECKON
Y TEIUIOBOW YHEPIUH Ha
TOC.

IIK-7 I'oTOB K y4acTuto B
paboTax 1o OCBOECHUIO U
JIOBOJIKE TEXHOJIOTUYECKUX
IIPOLIECCOB

IIK-7.1 3HaeT OCHOBHOI TEXHOJIO-
TUYECKUH LUK MPOU3BOJICTBA TEI-
JIOBOW M DJIEKTPUYECKON SJHEPTUU
Ha TEIUIOBBIX AJIEKTPUUYECKUX CTaH-
[USX, 000PYIOBAHHE TEXHOJIOTHYC-
CKOM CXEMBbI, CITOCOOBI COBEPIIICH-
CTBOBAHUSI TEXHOJIOTHYECKUX TIPO-
IIeCCOB

[IK-7.2 YmeeT onpenensTs cro-
coOBI COBEPIIICHCTBOBAHUS TEXHO-
JIOTUYECKHUX MPOIIECCOB

[IK-7.3 Bnaneet HaBbIKaMu pac-
YeTa TeTUIOBBIX CXEM AJIEKTPOCTAH-
197071

Crnioco0eH cocTaBIIsITh TEX-
HOJIOTUYECKUE KAPThI
HACTPOCYHBIX U PEMOHT-
HBIX paboT, KOHTPOJIUPO-
BaTh U MOJICPKUBATH ar-
peratsl u 6510ku TOC u
ADC B HOpMaTUBHBIX Ma-
pameTpax.

3 MecTo AUCHUILIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeibHON NPOTrpaMMbI

Z[I/ICLII/IHJ'II/IHa «TennoBeie 1 aTOMHEBIE QJICKTPUYCCKUC CTAaHIIUMN» U3Yy4YaCTCA Ha 4 Kypce, 8

ceMecTpe.

JlucuuniuuHa BXOAWUT B cocTaB 61oka 1 «/{uciumimael (MOIyJIn)» U OTHOCHTCS K 0a30BOiA

HacCTH.

Jlnist OCBOEHUS AMCLUUIUIMHBI HEOOXOAMMBI 3HAHUSI, YMEHMS, HABBIKU U / UJIM OIBIT MpaK-
TUYECKON J1eATeNbHOCTH, CPOPMUPOBAHHBIE B IPOLIECCE U3YyUEHUS TUCIMIUINH / pakTuk: «Temn-
JIOMEXaHUYeCKOe U BCIIOMOTaTeIbHOE 000PY0BaHUE MIEKTPOCTaHLINIY, «KOTeabHbIE yCTaHOBKH
U aporeHeparopb», « TypOUHBI TEMJIOBBIX M @aTOMHBIX AJIEKTPUYECKUX CTaHIUI, « HXKeHepHas
rpapuka B CAD-cucremax», «OCHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTHPOBaHU», «Crieruanb-
HbI€ KOMIIBIOTEPHBIE TEXHOJOTHMN», «CrennaibHble TEXHOJOTHU MPOEKTHPOBAHUS TEIIOBOTO
sHepreTudeckoro obopynoBanus», «CAD-cuctembl», «YueOHas mpakTHKa (03HAKOMHTEIbHAs
IpaKkTHKa)», «BBenenue B mpodecCHOHaIbHYIO JeSITeNbHOCTDY, «J{BUraTen BHyTPEHHETO Cropa-
Hus», «Bomonoaroroska», « TeXHONIOrMsS MPOU3BOICTBA JIEKTPOIHEPTUU U TEIUIOTHI», «lIpouns-
BOJICTBEHHAs ITPaKTHKa (IKCILTyaTallHOHHO-TEXHOJIOTMUECKask MPAKTHKA)».
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JucruninHa « TerioBsle 1 aTOMHBIE 3JIEKTPHYECKUE CTAaHIMM) YaCTUYHO pean3yeTcs B
dopme mpakTUYECKON MOATOTOBKH.

Jucrumianna «TermoBble M aTOMHBIE SJIEKTPUYECKUE CTAaHIIMW» B paMKaX BOCITMTATENb-
HOU paboTHl HallpaBiieHa Ha (HOPMUPOBAHHE Y O0YUAIOIIUXCS YMEHHsI apryMEHTHPOBATh, CaMO-
CTOSITEIBHO MBICIIUTb, Pa3BUBAET TBOPUECTBO, MPO(ECCHOHANBHBIE YMEHUS, TBOPYECKH Pa3BUTOM
JMYHOCTH, CUCTEMBl OCO3HAHHBIX 3HAHUI, OTBETCTBEHHOCTH 32 BBHIIIOJHEHUE YYEOHO-TIPOU3BO/I-
CTBEHHBIX 33/IaHUH U T.]I.

4 O0beM JUCUMIIMHBI (MOXYJIs]) B 3a4€THBIX eJMHUIAX ¢ YKa3aHUEeM KOJIUYeCcTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHbIX HA KOHTAKTHYIO padoTy 00y4aloumuxcs ¢ npenojaaBa-
TeJieM (10 BUAAM y4eOHBIX 3aHATHIH) M HA CAMOCTOSITEJILHYIO Pa00Ty 00y4aromuxcs

OO61mmas Tpya0eMKOCTh (00beM) TUCIUIIINHBI COCTaBIsAeT 5 3.¢., 180 akax. gac.
Pacnpenenenne o0beMa AMCHUIUIMHBI (MOAYJISI) TIO BUAAM yYEOHBIX 3aHSTHHA MPEICTaB-
JIeHO B Tabmute 2.

Tabmuna 2 — O0beM JUCIUILUIMHBI (MOYJISI) TIO BUJIaM YYEOHBIX 3aHSITHIA

Bcero
O0beM TUCIUIINHBI aKajeMuye-
CKHX YacoB
OO6m1ast TpyA0€MKOCTh AUCIIUTUIMHBI 180
KoHTakTHas ayniuTopHasi padoTa o0y4awimuXxcs ¢ npenojaaBarejieM (1o 30

BH/IaM Y4eOHBbIX 3aHSATHI1), BCEro

B ToM uncie:

3aHAATUSA JIEKIIMOHHOIO THNA (JIEKIMHM U MHbIE YUEOHbIE 3aHITHS, IIpelycMaT-
pHBaroOIlMe IPEUMYILIECTBEHHYIO Nepeady yueOHoi nHpopMaluu rnejaroruye- 10
CKUMHU paOOTHHUKAMM)

3aHATHS CEMHUHAPCKOI0 THNA (CEeMHHApBl, NPAKTUYECKUE 3aHATUS, NPAKTHU- 20
KyMBbl, 1a00paTopHble paObOThl, KOJUIOKBUYMbBI U MHbIE aHAJIOTUYHBIE 3aHSATHS)

CamocTosiTe/ibHasi padoTa 00yYaloUUXCsl U KOHTAKTHAsE padoTa, BKIIOYaro-
11asi TPyNIOBBIE KOHCYIBTAI[NH, HHAUBHIYAIbHYIO pab0oTy 00yUaronmxcs ¢ mpe- 150
ImogaBaTCIIAIMU (B TOM YHUCIIC I/IHI[I/IBI/II[yaJ'IBHI)IC KOHCYJ'II)TaHI/II/I); BSaI/IMOIIGI\/JI-
CTBHUE B JIEKTPOHHOI HH(OPMAIIMOHHO-00pa30BaTENbHON cpefie By3a

[TpomexyTouHas aTTectanus odydaromuxcs — Kypcooit mpoekT, 3auer ¢ 0
OILIEHKOU
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5 Conepxkanue QM CHUIIMHBI (MOAYJIs1), CTPYKTYPHUPOBAaHHOE IO TeMaM (pa3aesam) ¢
YKa3aHHEM OTBEJECHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BHI0B Y4eOHOI pa-
00ThbI

Tabnuua 3 — CtpykTypa U coepkKaHue AUCHUIUIMHBI (MOAYJIs)

Bunpl yaeOHO# paboThI, BKIIFOYAs
CaMOCTOSITENIbHYIO paboTy 00y4arOLIIXCs
U TPYJOEMKOCTh (B 4acax)
HaunmenoBanue pasziesioB, TEM U COJCpKAHNE KonTtaktnas pabora npemnoaasa-
MaTepuaia Tesst ¢ 00y4aroIUMuUCs
ek Cemunapckue | Jlabopa- CPC
(npaktuue- TOpPHBIE
1007011
CKHE 3aHATUS) | 3aHATUA
[IpuHIMITBI CUCTEMHOTO TOAX01a U MaTeMaTuye- 1 — — 4
CKOTO MOJICIIUPOBAHHUSI CIIO’KHBIX TPOU3BOJICTBEH-
HbIX npoueccos. Temtosas cxema TOC, kak ae-
MEHT CUCTEMHOTO aHaJIN3a.
[Tokazarenu temioBoi skoHoMuYHOCTU TOC. 1 - - 4
PerenepaTuBHBIN 1TOIOTPEB MUTATEIILHON BOJIBI. 3 — — 12
Pacnpenenenne pereHepaTuBHOTO MOIOTPEBA
BOJIbI MEXK]TY CTYTICHSIMH.
Turbl KOHCTPYKUMIA MOJOTPEBATENEN PEreHepa-
THUBHOM YCTaHOBKH.
OcHOBBI pabOTHI C MAKETAMU CIIELUATU3UPOBAH- 2 4 — 12
HBIX IPUKJIATHBIX TPOTPaAMM.
KomOnHupoBaHHOE POU3BOACTBO JIEKTPUUECKOH | 2 — — 12
U TEII0BOM dHepruu. [IpuHuunuansHas Temioas
cXeMa IIEKTPOCTAHIIUU.
Tennossle cxembl ADC 1 — — 10
[IpoekTupoBaHue pacnpenesieHus: pereHepaTuB- - 4 - 4
HOTO MOJI0TPEBa MUTATEILHOMN BOJIBI
Omnpenenenre mapaMeTpoB Mapa U BOABI B pereHe- — 4 — 4
PaTHBHBIX TTOJOTPEBATEIAX
Onpenenenne BHyTPEHHEHN 3JIEKTPUUECKON MOII- — 4 — 4
HOCTH TypOHHBI
Onpenenenne TEXHUKO-3KOHOMUYECKHUX MMOKa3a- — 4 — 4
Tesel TypOOyCTaHOBKHU
Brimonuenue u noaroroska k 3amure KI1 — — — 80
NUTOI'O no aucuumninHe 10 20 - 150
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6 BHeayauTopHasi caMoCTOsITeJIbHASL pa00oTa 00yYarOIIMXCS MO M CHUIINHE (MO-
JyJ1E0)

[Ipu nnaHupoBaHUM CaAMOCTOSATEIBLHON PadOThl CTYAEHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaThCs CJIEAYIOIIUM paclpeielieHueM 4acoB Ha CaMOCTOATENbHYIO paboTy (Tabmuna 4):

Tabnuia 4 — PexoMeHtyemMoe pacrpe/ieJicHue 4acoB Ha CaMOCTOSITEIIbHYIO padoTy

KoMmoHeHTBI caMoCTOATENbHON PaboThI KomnuyecTBo yacoB
N3ydeHune TeopeTHISCKUX Pa3iesioB TUCIHILTHHBI 70
Brinonaenne u noaroroska K 3amure KI1T 80
HUTOI'O 150

7 OueHoYHbIEe CPeCTBA /ISl IPOBeeHUs TEKYIero KOHTPOJISI M POMEKYTOYHOM
arrecTalMy 00y4arOIIMXCH MO JMCUMILINHE (MOTYJIIO0)

@DOHJ OLIEHOYHBIX CPEACTB Ul IPOBEAEHUS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTHU U IIPOME-
JKYTOYHOM aTTecTanuu npezacrasiieH B [Ipunoxenun 1.

[TonHBINA KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMM WM MHBIX MaTepUalloB, HEOOXOIUMBIX JIs
OLICHUBAHMSI PE3YJIBTATOB O0YUYCHHUS 110 TUCIUTUTHHE (MOYJIIO), TIPAKTHKE XPAaHUTCS HA Kadenpe-
pa3paboTyrKe B OyMa)kHOM U 3JIEKTPOHHOM BH/IE.

8 YuebHO-MeToAMUECKOE M HHPOPMALIMOHHOE 0O0ecieYeHue TUCIHIIMHBI (MOLYJIs1)

8.1 OcHoBHas JiMTepaTypa

1 Crepman, JI.C. TerioBble 1 aTOMHBIE 3JIEKTPUYECKHE CTAHLIUY : yueO. /uis By30B / JI.
C. Crepmas. — 5-e u3j., crep. — Mocksa : U3mparensckuit jom MOU, 2010; 2000. — 408 c.

2 Tpyxuuii, A. /1. TennodukannoHHble napoBble TYpOUHBI U TYpOOYCTAaHOBKH : yueOHOE
nocob6ue st By30B / A. JI. Tpyxuuii, b. B. Jlomakun. — Mocksa: MOU, 2002. — 540 c.

3 Kynunos, A. A. TeroBele snekTpuueckue cTaniuu. CxemMbl 1 000pyA0BaHue : y4eo-
Hoe nocooue / A.A. Kymuaos. — Mocksa : UHOPA-M, 2022. — 325 ¢. — (Bsicmiee oOpazoBa-
Hue: bakanaspuar). - ISBN 978-5-16-004731-7. - TekcT : anekTpoHHbI. - URL:
https://znanium.com/catalog/product/1862626. — Pesxum gocTyma: mo moamucKe.

8.2 /lomotHuTEIBHASI IMTEPATYPA

1 PepkkuH, B.S. TenoBble anekTpuyeckue cTaHuy : yueOHuk / B.Sl. PeokkuH. —
Mocksa : Oueprus, 1976. — 447 c.

2 Baxxenos, M. 1. Coopuuk 3a1a4 110 Kypcy \"IIpOMBINUICHHBIE TEIIOBBIC DIEKTPOCTAH-
un\" : yueOHoe mocobue 1yist By30B / M. U. baxxenos, A. C. boropoackuii. — Mocksa : DHepro-
aromuzgar, 1990. — 128 c.

3 TeruioBbI€ IEKTPUYECKUE CTAHIIMU : yUeOHUK A5 By30B / mof pea. B. M. JlaBbiruna,
A. C. Cemnoga, C. B. IlaneBa. — 3-e uzn., crep. — Mocksa : MDU, 2009. — 465 c.

4 Annpromienko, A. Y. TeruiodukanroHHble yCTAaHOBKY U MX UCIIOJIB30BaHUE : yueOHOe
nocobue 11st By30B / A. V. Auapromenko, P. 3. Amunos, FO. M. Xneb6anusa. — Mocksa : Bric-
mras mkoJja, 1989. — 256 c.
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5 Enuzapos, /I. I1. Termosneprerndeckue ycranoBku anekrpocrannuii / 1. T1. Enuzapos.
— 2-e u3n., nepepad. u gon. — Mocksa : DHeprousnart, 1982. —264 c.

6 Hemmes, 3. @. TemosHepreTnueckne yCTAaHOBKH M TEILUIOCHAOKEHHE: YueO-HOe MOCO-
oue mist BTy30B / 3. @. Hemues, I'. B. ApcenbeB. — Mocksa : DHeprousnart, 1982. — 400 c.

7 TemnuioBble U ATOMHBIE 3JIEKTPUUECKUE CTAHIMU. JIUIITIOMHOE IPOEKTUPOBAHUE : y4uel-
HOE rmocoOue s By30B / o oomr. pea. A. M. Jleonkosa, A. [[. Kauan. — Munck : Beicias
mkoja, 1991. — 337 c.

8 Cokornos, E. . Terodukanus u TernaoBbie ceTH : yueOnuk ais By3oB / E. 5. Coko-
J0B. — 9-e u3n., crep., 7-¢ u3m., crep. — Mocksa : MOU, 2001; 2009. — 472 c.

8.3 CoBpemennble npodeccuoHabHbIe 0a3bl JAHHBIX M HH(OPMAIMOHHBIE CIIPABOY-
Hble CUCTEeMbI, HCII0JIb3yeMble IIPH OCYLIEeCTBJICHUHN 00Pa30BaTeJILHOI0 MPOIecca 1Mo AUCIU-
ILUINHE

1. Onexkrponno-6ubnoreynas cucrema ZNANIUM.COM. [lorosop EIT 44 Ne 003/10
36c¢ UK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

2. DnextpoHHO-0nbOanoTeuHast cucrema [PRbooks. Jlnnensnonnstii jorosop Ne EI144 Ne
001/9 na mpenocraBieHne 10CTyNa K 3EKTPOHHO-O0nbmuoTeunoit cucreme [IPRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019 r.

3. DnexTponHo-0ubnuoreyHas cucremMa eLIBRARY.RU. JTorosop Ne EIT 44 No 004/13
Ha OKa3aHHWE YCIYyT JOCTYyIIa K 3JIeKTPOHHBIM n3ganusm K3
91272700076927030100100150016311000 ot 15 anpens 2019 .

4. Undpopmannonno-crpaBovnbie cucteMsl «Konmekey/ « Texakcnepr». CornameHue o
corpynuudecte Ne 25/19 ot 31 mas 2019 1.

8.4 Ilepeuens pecypcoB MH(POPMALMOHHO-TEICKOMMYHUKAIMOHHOUH ceTn «WHTep-
HeT», He00XOAMMBIX /IJIsl 0CBOEHUS TUCHMILINHBI (MOYJIs1)

1. UBammos, A. ®opym npoekra SMath [DnexTponHslii pecypc] / A. MBamoB. — Pexum
nocrtymna: http://ru.smath.info/forum/;

2. TepMorHaMUYeCcKue CBOWCTBA BOJIBI M BOJSHOTO Mapa [ DIeKTPOHHBIH pecypc] /
IAPWS Industrial Formulation 1997. — Pexxum moctyma: http://www.iapws.org/relguide/IF97-
Rev.pdf;

3. benn, SIn. UnTtepdeiic B3aumoneiicteus pyukuuii CoolProp [DnexTponnsiit pecypc] /
lan H. Bell and the CoolProp Team. — Pexxum nocrtymna:
http://www.coolprop.org/coolprop/HighLevel AP1.html;

4. benn, SIn. CBoiicTBa BIakHOTO Bo3AyXxa [DnekTpoHHbIH pecypc] / lan H. Bell and the
CoolProp Team. — Pesxxum moctyma: http:// www.coolprop.org/fluid_properties/HumidAir.html.

8.5 JInueH3uoHHOE M CBOGOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecriedyeHue, uc-
MoJIb3yeMoe MPH OCYILIECTBJIEHHH 00pPa30BaTeJIHLHOI0 NMPoIecca Mo AUCIHUTIINHE

Tabauna 5 — [lepeueHp UCIOIB3yEMOTO MPOTPAMMHOI0 00eCeueHus

Haumenosanue [10 PexBu3nTHI / yCII0BUS UCIOIB30BAHUS

OpenOffice CB060,I[H8.}I JIMIICH3U, YCJIOBHUA UCITIOJIB30BAHUS 11O CCBIIKEC!
https://www.openoffice.org/license.html

SMath Studio CBoOO1HAS TUIICH3HSI, YCIIOBHUS UCTIOIB30BaHUS TI0 CCBIIKE:
https://ru.smath.info

CoolProp Wrapper CBoOoHAas TUIEH3US, YCIOBHS UCTIOJIb30BaHUS IO CCHUIKE:
(mononuenune k SMath Studio) | https://ru.smath.info/0630p/CoolProp
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9 OpraHu3auMoOHHO-TIeIArOruYecKue yCJaI0BUs

Opranuzanus o0pa3oBaTeIbHOIO MPOLECCca periJaMeHTupyeTcs y4eOHbIM IIAHOM M pac-
NUCAaHNEM y4eOHBIX 3aHATHH. SI3bIk 00yueHus (mpenoaaBanus) - pycckuid. st Bcex BUJOB ay/Iu-
TOPHBIX 3aHATUN aKaJEMUYECKHUN Yac yCTaHABJINBAETCS IPOJOJDKUTEIBHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHuM CBOEH HMHAMBHIYaJbHOH 00pa30BaTENbHONW TPAeKTOpUU 00ydaro-
IIMHACS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOLIMX JUCLMILIMH U NPO(ECCHOHAIBHBIX MOJTY-
JIeil, OCBOSHHBIX B MPOIIECCe MPEANISCTBYIOMIET0 00yUeHUs, KOTOPBI 0CBOOOXKAAeT 00yJaroIe-
rocsi OT HEOOXOJUMOCTH UX TOBTOPHOT'O OCBOEHHUSL.

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

VY4eOHblIii mpolecc MpH MpenojgaBaHui Kypca OCHOBBIBACTCS HA HCIIOJIb30BAHUH TPaIUIHU-
OHHBIX, NTHHOBAIIMOHHBIX U MH()OPMAIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJOTHHA. TpaauiinOHHBIE
o0pa3oBaTeibHbIe TEXHOJIOTHH MPEACTABICHBI JICKIUIMU U CEMUHAPCKUMHU (ITPAKTUYECKUMHU ) 3a-
HATUSIMU. THHOBaIIMOHHBIE 00pa30BaTEIbHbIE TEXHOIOTUH UCTIOIB3YIOTCS B BUE IIMPOKOTO MPH-
MEHEHHS aKTUBHBIX U MHTEPAKTUBHBIX (opM npoBeneHus 3ausatuil. Mundopmanronusie o6paso-
BaTEJIbHBIC TEXHOJIOTUN PEATU3YIOTCS ITyTEM aKTUBHU3ALUU CAMOCTOSITEIILHOM pabOTHI CTY/ICHTOB
B H(OpMaLIMOHHON 00pa30BaTeILHOM cpeie.

9.2 3aHATUA JeKIIUOHHOT0 THIIA

JIeKIMOHHBIN Kypc MPEAroiaraeT CUCTEMaTU3UPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOMPO-
COB y4eOHOT0 IJIaHa.

Ha niepBoii nekuuu 1ekTop 00s13aH NpeaynpeauTh CTYICHTOB, IPUMEHUTEIHLHO K KAaKOMY
6a3zoBoMy yueOHUKY (YueOHHMKaM, y4eOHBIM TOCOOMSAM) OyIeT IPOUYUTaH KypC.

JIeK1MOHHBIHN KypC TOJDKEH JaBaTh HAUOOIbIINN 00beM HH(pOpMalK 1 o0ecrieunBaTh 00-
Jee TIry0oKoe IOHUMaHUE yIeOHBIX BOITPOCOB MPH 3HAYUTEIIHFHO MEHBIIICH 3aTpaTe BPEMEHHU, YeM
3TO TpeOyeTcst OONBUIMHCTBY CTYJICHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHaa.

9.3 3aHsATHS CEMMHAPCKOI0 THIIA

CemuHapcKue 3aHATUS TPEACTABIAIOT COOON JeTalu3aliio JIEKIIMOHHOTO TeopeThye-
CKOI'0 Mare€puaia, IpoBOJAATCA B LEIAX 3aKPCIJICHUA KypCa MU OXBATBIBAIOT BCEC OCHOBHBLIC pPas-
JEJIBI.

OcHoBHOH (OpMOI1 MpOBE/IEHUSI CEMUHAPOB SIBJISIETCSI 00CyXIeHNEe Hanbosee mpodsieM-
HBIX U CJIOXKHBIX BOIIPOCOB IO OT/ENBHBIM TEMaM, a TaKXke pa300p NpUMEPOB U CUTYallui B ay/Iu-
TOPHBIX YCJIOBUAX. B o06s3annocTH npenoaaBaTeyisd BXOAAT: OKa3aHUEe MeTO)II/I‘IGCKOI\/’I oMo mu
KOHCYJIbTUPOBAHHE CTYAECHTOB [0 COOTBETCTBYIOIINM TEMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIHUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, IpearaeMble MperoiaBaTeseM;

- y4aCTHE B JUCKYCCHUAIX;

- BBITMIOJIHEHUE NTPOEKTHBIX U UHBIX 33aJaHUA;

- aCCHCTUPOBAHKE MPEIOIaBaATEIIO B TIPOBEICHUH 3aHATHI.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OIHOCIOXKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKHU.

JloKJ1a/1bl ¥ ONIITIOHUPOBAHUE JI0KJIAI0B IPOBEPSIOT CTENEHb BIIaICHUS TEOPETUUECKUM Ma-
TEPUAJIOM, a TAK)Ke KOPPEKTHOCTh U CTPOTOCTH PACCYKICHHIA.

OreHrBaHUe 3a/JaHU, BBITOJHEHHBIX HA CEMUHAPCKOM 3aHSTHH, BXOJUT B HAKOIIJICHHYIO
OLICHKY.
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9.4 CamocrosiTesibHasi pa0doTa 00y4aromuXxcsi MO0 JUCHUIUIHHE (MOYJII0)

CamocTosiTenbHas paboTa CTyI€HTOB — 3TO IIPOLECC AKTUBHOTO, 1€JIEHANIPABIIEHHOTO TIPU-
oOpeTeHusl CTYZCHTOM HOBBIX 3HAHUH, yMEHUI 0€3 HENOCPEICTBEHHOTO YYacTusl PETOAaBaTes,
XapaKTepU3YIOUIUICS MpeIMETHOM HAaNIPaBIEHHOCTHI0, 3 (HEKTUBHBIM KOHTPOJIEM U OLIEHKOH pe-
3yJbTaTOB JESATEIILHOCTH 00Y4arOIIErocs.

Ienu camocToATeIbHON PabOTHI:

- CUCTeMaTu3anus U 3aKpEIUICHUE NIOJIyYEHHBIX TEOPETUUECKUX 3HAHUM U IPAKTUYECKUX
YMEHUU CTY/ICHTOB;

- yriyOJieHue U pacliupeHue TEOPETUUECKUX 3HAHUM;

- (popMuUpOBaHME YMEHUU HCHOJIb30BATh HOPMATUBHYIO U CIPABOYHYIO TOKYMEHTAIHUIO,
CIIELUAJIIbHYIO JIUTEPATYPY;

- pa3BUTHE NO3HABATEIbHBIX CIIOCOOHOCTEN, AaKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEIILHOCTH MBIIUICHUS], TBOPYECKOW MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPIIECHCTBOBAHUIO U CaMOpEeaIn3alti;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIeMHUYECKUX HABBIKOB.

CaMocTosTenbHass paboTa MOXKET OCYIIECTBISATHCS MHAWBUIYAbHO WU TPYIIAMHU CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00BbEMA, YPOBHS CII0KHOCTH, KOHKPETHOM TEMaTHKH.

TexHonorus opraHu3aii CaMOCTOSTENIbHON paboThl CTYJCHTOB BKIIIOYAET HCIOJIB30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTraToB BHEAyIUTOPHOW CaMOCTOSITENbHON pabOThl CTYJEHTOB MOXET
IPOXOJUTh B MMCbMEHHOM, YCTHON WJIM CMEIIAHHOHN opMe.

CTyAeHTBI TOJKHBI TOJIXOUTh K CAMOCTOSTENbHOM paboTe KaK K HauBaKHEHUIeMy cpeli-
CTBY 3aKpEIUICHUS U Pa3BUTHSI TEOPETUUECKUX 3HAHUH, BBIPAOOTKE €IMHCTBA B3IJIS10B HA OT/1EIIb-
HBIE BOMIPOCHI Kypca, TPHUOOPETEHNUs ONPeIeJICHHBIX HABBIKOB U UCIOIb30BaHUS MPOPECCHOHATb-
HOW JIUTEPaTypPhl.

9.5 Meroanuyeckue yKa3aHus JJiA 00y4alOMIUXCS 110 OCBOEHUIO TN CIUTITHHBI

[Tpy M3ydyeHuu AUCHUIIIMHBI 00YYaroIUMCs 11eJIeCO00Pa3HO BBIMOIHATH CIEIyIOIIUe pe-
KOMEHJAINH:

1. U3yuenue yueOHOM TUCIUITIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocnie u3y4eHns Kakoro-TiuOo paszzena Mo yu4eOHHWKY MM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHIyETCsI IO TaMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, OIIPENEICHMS], IOHATHUS pa3ea.

3. Oco0oe BHUMaHHE CIIETYET yACIUTh BHIMOJTHEHUIO OTYETOB MO TPAKTUYECKUM 3aHATUSIM
Y MHIUBUIyaJIbHBIM KOMIUJIEKCHBIM 3a/IaHUSIM HA CaMOCTOSITEIbHYIO PaboTy.

4. Best TeMaTuKa BOIIPOCOB, N3Y4YaeMbIX CaMOCTOSITENbHO, 3aJa€TCs Ha JIEKIUAX Mpernoja-
BateneM. MM ke naroTcsd MCTOYHMKM (B NEPBYIO OUYEpE]b BHOBb WM3/IAHHBIE B NEPUOAMYECKOMN
Hay4yHOU JuTepaType) 1uist 0oJiee 1eTalbHOro MOHUMAaHMs BOIIPOCOB, O3BYUEHHBIX HA JIEKIUU.

ITpu camocTosTeNEHON MPOPabOTKE Kypca 00yUdaroIrecs JOJKHBI:

- IPOCMAaTPUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHN MaTepuall U JOIOIHUTD €TI0
C YY4E€TOM PEKOMEHJOBAHHOM 110 JAHHOW T€ME JIUTEPATYPHI;

- U3yYUTh PEKOMEHIOBAHHYIO JIMTEPATYPY, COCTABIIATH T€3UCHI, AHHOTAIIUM U KOHCIIEKTHI
HanboJjIee BAXKHBIX MOMECHTOB;

- CaMOCTOSTENNBHO BBINOIHATH 33/1aHNS, aHAJIOTHYHBIE ITPEJIaraéMbIM Ha 3aHATHUSAX;

- HCIIOJIb30BAaTh ISl CAMOIPOBEPKHU MaTepuabl (JOH/Ia OLIEHOUYHBIX CPEJICTB.
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10 Onucanue MaTepuaAIbHO-TEXHUYECKOT0 o0ecreyeHusi, He00X0AMMOro JJIsl 0Cy-
IIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECcCa MO JUCHUILINHE (MOYJII0)

10.1 YueOHo-1200paTOpHOE 000pPYAI0BAHUE

Tabmuna 6 — [lepeuens o0opyaoBanus Jaboparopuu

Aynuropusa | HaumenoBaHue ay1uTOpUHU Hcnonb3yeMoe 000py0BaHMe

228/3 BI[ ®OTMT [TepcoHasibHBIE KOMITBIOTEPHI
JlokasibHast BEIYUCIUTENBHAS CETh

10.2 Texnu4yeckue u 3JIeKTPOHHBIE CPEICTBA 00yUYeHH S

[Tpu npoBeneHnn 3aHATUN UCHONB3YETCs ayJUTOpUs, 000PYAOBaHHAs POEKTOPOM (CTa-
[IMOHAPHBIM HJIM TIEPEHOCHBIM) JUIsl 0TOOpaskeHus mpe3eHTanuii. Kpome Toro, npu nmpoBeaeHuu
JEKIMHA U IPAKTUYECKUX 3aHATUHA HE00X0AUM KOMIIBIOTEP C YCTaHOBJIEHHBIM Ha HEM Opay3epom
U TIPOTPaMMHBIM 00€CIIEYeHUEM TSI IEMOHCTPAIIMH TPE3CHTAIUH.

11 Unble cBenenns

MeToauueckue PE€KOMEHIAUHU 110 oﬁyqenmo JI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAMMU 310POBbA 1 UHBAJIMAOB

OcBoeHMe MUCIUIUTMHBI 00YYarOIIUMUCS C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBSI
MOYET ObITh OPraHM30BaHO KaK COBMECTHO C APYTUMH 00y4arOIIUMUCS, TaK U B OTAEIbHBIX IPyI-
nax. [Ipennonaratorcst cnenuaibHble YCIOBUS JUJIS TOJdy4YeHUs: o0pa3oBaHUs 00y4YarOLIUMUCS C
OTPaHUYEHHBIMU BO3MOXXHOCTSMU 3/J0POBBS.

[Tpodeccopcko-Tieqarorndeckuii cocTaB 3HAKOMHUTCSI € TICUXOJIOT0-(DH3HOIOTHISCKIMH
0COOEHHOCTSAMH 00yYarOLINXCSl MHBAJIHUJIOB U JIUL C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS,
VHAUBUAYaIbHBIMH [IPOTPaMMaMHU peadMINTallui HHBAIUAOB (1pu Hanuuum). [Tpu Heo6xoaumo-
CTH OCYILIECTBIIETCS JOIIOJHUTEIbHAS OIEPKKA IPENOJaBaHUS THIOTOPAMH, IICUXO0JIOTaMH, CO-
UAIbHBIMU paOOTHUKAMHU, IPOIIEIIINMHU ITOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM C METOAMYECKMMHU peKoMeHaanusaMu MunoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/058H) B Kypce npearnoaraercsi UCIojab30BaTh COLMATbHO-aKTUBHBIE U pedIieK-
CHBHBIE METO/1bI 00yUEHHMSI, TEXHOJIOTUHU COLIMOKYJIbTYPHOM peabuInTaIuy C IeNbI0 OKa3aHUs Mo-
MOIIM B YCTAaHOBJIEHUH TIOJTHOLIEHHBIX MEXJINYHOCTHBIX OTHOLLIEHUH C APYTUMHU CTYJE€HTaMH, CO-
31laHUM KOM(OPTHOTO MCUXOJOTHYECKOro KJIMMaTa B cTyjaeHdeckoil rpymnme. [lonbop u paspa-
00TKa y4eOHbIX MaTepHAJIOB MPOU3BOJATCS C YUETOM NPEAOCTABICHUS MaTepuaia B Pa3IMyHbIX
dopmax: ayauanbHOW, BU3yalIbHOW, C MCIOJIb30BAaHUEM CIIELUAIBHBIX TEXHHUUECKUX CPEJICTB U
MH(OPMALIMOHHBIX CUCTEM.

OcBoenne aucrumiuHbl aunamu ¢ OB3 ocyiiecTBiseTcs ¢ HCHOIb30BAHUEM CPEACTB 00Y-
YEeHHsI 00IIEro U CHEeNHaTIbHOTO Ha3HaYeHUS (IEPCOHAIBHOTO U KOJNIEKTUBHOT'O MCTIOJIb30BAHMS).
MarepuanbHO-TEXHHUUECKOE OOecCreueHne MpeaycCMaTpuBaeT IMPHUCIIOCOOICHUE ayIUuTOpUl K
Hyx71am aun ¢ OB3.

dopma NpoBeACHUS aTTECTALMM IS CTYJAEHTOB-UHBAJINI0B YCTAHABIMBAETCS C YUYETOM
WHIUBUIyATBHBIX TICUX0(du3ndeckux ocooennocren. s crynentos ¢ OB3 npemycmaTpuBaeTcst
JOCTyIHas popMa MpeoCTaBICHHS 3a/JaHII OLIEHOYHBIX CPEJICTB, & MMEHHO:

- B ICYATHOM WUJIU 3JIEKTPOHHOU (hopme (JI71s1 TUI C HApyIIEHUSIMHA OTIOPHO-IBUTATEIHLHOTO
amnmnapara);

- B IIeYaTHOM (popMe WK JIEKTPOHHOU (hopMe ¢ yBEIUYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (ISl JIUI] C HAPYIIEHUSIMH CIyXa, PeUH, 3peHHUs);
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- METOJIOM YTEHUS aCCUCTEHTOM 3a/IaHUs BCIYX (ISl JIUI[ C HAPYIIEHUSIMU 3PEHUS).

CryneHTaM ¢ MHBJIMIHOCTHIO YBEIUUYMBAETCS BPEMsi Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. J[71s1 TAKKX CTYJEHTOB IIPEyCMaTPUBAECTCs JOCTyITHAs (popMa MpeaocTaBIie-
HUS OTBETOB Ha 33JIaHUs, & UMEHHO:

- IMCbMEHHO Ha Oymare win HabOpOM OTBETOB Ha KOMITbIOTEPE (IS JIHIL C HAPYIICHUSIMU
clyxa, peun);

- BEIOOPOM OTBETa U3 BO3ZMOKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIyT acCHUCTEHTa (st
JIMII C HAPYIICHUSIMHU OMOPHO-IBUTATEIHHOIO arapara);

- YCTHO (7151 JIUII ¢ HAPYIICHUSIMU 3PEHHSI, OOPHO-IBUTATEIHLHOTO arlfapara).

[Tpu HEoOX0MUMOCTH /IJIsi OOYYAIOIIMXCS ¢ MHBAIHIHOCTBIO MPOLIEAYpa OIICHUBAHHUS Pe-
3yJbTaTOB O0yUEHHUSI MOKET MPOBOJUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/J OIEHOYHbBIX CPEACTB

o AMCIOMIIJIMHE

«TemoBbIE U ATOMHBIE AICKTPUYECCKUE CTAHIIUHN

HanpaBneHI/Ie IIOArOTOBKH

13.03.01 TermiosHepreTuka 1 TEIJIOTEXHUKA

Hanpasiiennocts (mpoduiie) oOpa3oBaTenbHON = TemIoBbIC AIEKTPUISCKUE CTAHIINN

MIPOrpPaMMBbI

KBanuduxarus BeITyCKHUKA

bakanasp

I'on Havama moaroroBkw (o yueOHOMYy Tutany) | 2020

dopma 00yueHust

Ounas gopma

Texnonorus obyueHus Tpagunuonnas
Kypc Cemectp TpynoeMkocTs, 3.€.
4 8 5

Bun npomexyTodHOM arTecTanuu

Ob6ecneunBaroliee MoApas3acieHue

KypcoBoii npoekT, 3a4eT ¢ OLeHKOI

Kadenpa «TennoBble sHEpreTHYECKHE YCTAHOBKH»
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1 [lepeyeHb MIIAHNUPYEMBbIX Pe3yJIbTATOB 00yUEeHHS MO0 JUCHHUIIIMHE (MOXYJII0), COOT-
HECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIeTeHIIH

Tabmuua 1 — KomnereHIu 1 MHIUKATOPBI UX JIOCTUKECHUS

Ko n naumenoBanue
KOMIIETEHIINU

Nunukatopel 1OCTHXKEHUS

[Inanupyemsle pe3yiib-
TaThl 00y4€EHUs 10 JUC-
LUIJIMHE

[Ipodeccuonanpubie

[TIK-1 Criocoben yuacr-
BOBAaTh B cOOpe U aHa-
JIU3€ UCXOIHBIX TAHHBIX
JUTSL IPOCKTHPOBAHUS
SHEProoOBEKTOB U UX
3JIEMEHTOB B COOTBET-
CTBUU C HOPMATHUBHOMN
JIOKYMEHTalUen

ITK-1.1 3Haet meToapl cOOpa U aHAIHM3a
MCXOJIHBIX JIAaHHBIX JIJISl IPOCKTUPOBAHUS
YHEPTrOOOBEKTOB M MX AJIEMEHTOB

[1K-1.2 Ymeer paboTaTh ¢ pa3InIHbIMH
HMCTOYHHKAaMU WH(OpPMAIIUK U TPOBOIUTH
e¢ aHaIu3

I1K-1.3 Bnageer HaBbIkaMu cOopa U
IpeICTaBICHHS] HH(POpPMAIIHH 10 POCK-
THPYEMBIM SHEProOObEKTaM

OcBOEHBI METO/IBI
cbopa, aHaIM3a U UC-
N0JIb30BAHUS UCXOJIHBIX
JAHHBIX JJIs1 TPOEKTH-
POBaHUS SHEPTOOOBEK-
TOB U UX JIEMEHTOB B
COOTBETCTBUU C HOpMa-
TUBHOM JOKYMEHTa-
nuen

[TK-2 Cniocoben npoBo-
JUTH PACYETHI 110 THITO-
BBIM METOJIMKaM, TIPO-
€KTUPOBATh TEXHOJIOTH-
4ecKoe 000pyI0BaHHE C
WCIOJIb30BAaHNUEM CTaH-
JapTHBIX CPEICTB aBTO-
MaTHU3alUU TPOEKTHUPO-
BaHUS B COOTBETCTBUU C
TEXHUYCCKHUM 33J[aHUEM

[1K-2.1 3HaeT MeTOIMKHU pacyeTa s
MIPOCKTUPOBAHUS TEXHOJIOTUYECKOTO 000-
pyOBaHUS

[1K-2.2 YMmeeT npuUMEHSTh CTaHJapTHhIE
Cpe/ICTBa aBTOMATH3aIlUK IPOSKTUPOBA-
HUS TEXHOJIOTHYECKOTO 000pyA0BaHUS
[1K-2.3 BnageeTr HaBbIKaMU MPOBEACHUS
pacyeToB MpHU MPOSKTUPOBAHUH TEXHOJO-
THYECKOTr0 000pyI0BaHUS

OcBOEHBI HaBBIKU pac-
YETOB M MPOEKTHPOBA-
HUS TEXHOJIOTHYECKOTO
000opy1I0BaHUS 10 TH-
MOBBIM METOJIUKAM U
COCTAaBJICHHS TIPOTPAMM
pacyeToB MPOU3BOJICTBA
3JIEKTPUYECKOM U TEII-
JIOBOM SHEPIruM Ha
TOC.

IIK-7 I'oTOB K y4acTuto
B paboTax Mo OCBOCHUIO
U JIOBOJKE TEXHOJIOIH-
YEeCKUX MPOLIECCOB

IIK-7.1 3HaeT OCHOBHOM TEXHOJIOTHYE-
CKHI IIUKJI TIPOU3BOJICTBA TETNIOBOM U
ANEKTPUUECKOM SHEPTUU Ha TETIOBBIX
AIEKTPUYECKUX CTAHIIUAX, 000PYI0BaHHE
TEXHOJOTHYECKON CXEMBI, CITOCOOBI CO-
BEPIIICHCTBOBAHUS TEXHOJIOTHIECKUX
MIPOLIECCOB

[1K-7.2 YMmeet onpenenars crocoosl co-
BEPIICHCTBOBAHUS TEXHOJIOTMYECKUX
MIPOIIECCOB

[1K-7.3 Bnaneer HaBbIKaMu pacueTa Ten-
JIOBBIX CXEM 3JIEKTPOCTAHIIUIA

Cnoco0OeH CoCTaBIATh
TEXHOJOTHYECKUE
KapThl HACTPOCUHBIX U
PEMOHTHBIX paboOT, KOH-
TPOJUPOBATH U MOAJIEP-
JKUBATh arperatsl U
onoku TOC u ADC B
HOPMAaTUBHBIX Tapa-
MeTpax.
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Tabmmia 2 — [TacmopT dhoHIa OIEHOYHBIX CPEJICTB

KonTponupye- Dopmipy- Haunmeno-
MBbIE BaHUE
emasi KOM- [Tokazarenu oneHKu
pazziessl (TEMBI) OIICHOYHOT'O
TIETCHITUS
JUCITUTLIAHBI CpeacTBa
Bce paznenbr [IK-1 Koncnexr - ONITUMAJILHBIN 00BeM TekcTa (He Oosee of1-
JHACLUATUITUHBI [TK-2 JIEKIUH HOM TpEeTHU OpUTHUHAJIA);
[TK-7 - JIOTUYECKOE MTOCTPOCHUE U CBS3ZHOCTh TEKCTA,
- TOJTHOTA/ TTyOMHA U3JI0KEHUS MaTepuaa
(Hamu4Me KIIOYEBbIX MOJIOKEHUH, MBICIIEH);
- BU3yanu3aius HHPOPMAIUHU KaK Pe3yJIbTaT ee
00paboTKu (TabJIUIIBI, CXEMBI, PUCYHKH ),
- oopMmIIeHHE (AKKYPATHOCTh, COOJIFOICHUE
CTPYKTYpbI OPUTHHANA).
3ananus - CI0COOHOCTH aHATM3UPOBATh U 0000IATH HH-
npakTude- | popMmaruio;
CKHX - CITOCOOHOCTH CUHTE3UPOBATH HOBYIO HH(DOP-
3aHITHHI Maluio;
- CITOCOOHOCTH JeNIaTh 0OOCHOBAHHBIC BHIBO/IBI
Ha OCHOBE MHTEpIpeTalnuu HHPOPMAIUH, Pa3b-
SICHCHUS;
YCTaHOBJICHUE MPUYMHHO-CIICACTBEHHBIX CBSI-
3€H, BBISIBJICHUE 3aKOHOMEPHOCTH.
KII Cooepoicarnue pabomui:
- IOHUMaHNE METO/IUK PACUYCTOB M HABBIK UX
MIPUMEHEHUS;
- ITOJTHOTA BBITIOJIHCHUS 3a][aHVS;
- KQUeCTBO BBIMIOJIHEHHUS PACUYETOB;
- 1OCTaTOYHOCTb MOSCHEHU.
Kauecmeo oghopmnenus:
- cTenenb cooTBercTBUs oopmiuenus P/ 013-
2016.
3awuma KII:
- COOTBETCTBHE OTBETOB MOCTABIECHHBIM BOMPO-
cam;
- BIIQJICHHE MaTEPUaJIOM.
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2 Meroauyeckue MaTepuaJibl, ONpeaeasaoiue Npoueaypbl OeHUBAHUA 3HAHMH,
YMEHHi, HABBIKOB M (MJIN) ONBITA AeATEIbHOCTH, XapaKTepHu3yoLue npouecc GopM1upoBa-
HHUSI KOMIIETeHIM

MeTtoanyeckre MaTepualbl, ONPECIISIONINe MPOIEAyPhl OLICHUBAHUS 3HAHUH, YMEHHIA,
HABBIKOB U (WJIH) OIBITA JCATEIHHOCTH, MIPEICTABICHBI B BUJIE TEXHOJIOTHUECKON KapThI IUCIIU-
TIMHBI (Tabimma 3).

Tabmuua 3 — TexHoJOrHYECKas KapTa

HanmenoBanue Cpoku [lIxana
OLICHOYHOI'O BBITIOJIHE- | OIICHUBA- Kpurepuu onienuBanus
cpeacTna HUS HUs

8 cemectp
IIpomeskyTounas arrectauus B gopme «3auer ¢ OLEHKON»

Koucnekt B 30 30 6ayTOB — CTYJICHT MOJHOCTBIO MTOATOTOBHUII
JIEKIUI T€ICHUC 0aIOB | KOHCIIEKT JIEKIUH. AKKYPaTHO 0()OPMIIEHO
cemecTpa rpaduveckas U TEKCTOBBIC YaCTH KOHCIICKTA.

24 Gaia — CTYJIEHT MOJIHOCTHIO MOTOTOBUIT
KOHCIEKT Jiekiuii. EcTh 3ameuanus k
odopmiteHHI0 rpaUIeCcKOi U TEKCTOBOM YacTsIM
KOHCIIEKTA.

18 6amnoB — KoHcnieKkT He NOHBIN (OTCYTCTBYIOT
He Oosee 1 mekmun). HeOpesxxHoe odopmiteHne
KOHCTIEKTA.

12 6aimoB — B KOHCIIEKTE OTCYTCTBYIOT 2 JICKIIHH.
HeGpexxnoe odopmiieHre KOHCTIEKTA.

0 GanoB — OTCYTCTBYET O0Jiee 2-X JIEKIIHA.

3amaun B 40 40 GaIoB - 3a7aHKeE 10 PAbOTE BBIIOJIHEHO B
MIPAKTHYECKUX TCHCHHC 0amnoB | monmHoM o6beme. CTyIEHT TOYHO OTBETHII Ha
3aHATHI cemecTpa KOHTPOJIbHBIE BOITPOCHI, CBOOOTHO

OpPUEHTHUPYETCS B MPEAJIOKEHHOM PEIICHUH,
MOJKET €r0 MOTU(PHUITUPOBATH IPH U3MEHEHUN
ycioBus 3aaun. OTYeT BBITIOJHEH aKKypaTHO U B
COOTBETCTBHUH C MPEABSABIAEMbIMA TPEOOBAHUSIMHU.
30 6aytoB - 3a71aHUE TI0 pabOTE BHITTOJHEHO B
nosHoM oobeme. CTyIeHT OTBETUI Ha
TEOPETUIECKHIE BOITPOCHI, UCIIBITHIBAS HEOOJIBIITHE
3arpynHenus. KauectBo opopmiieHus otuera K
paboTe He MOJHOCTHIO COOTBETCTBYET
TpeOOBaHUSM

20 GasuIoB - CTYJIEHT MPABUIBLHO BBITIOIHUI
3amanue K padore. COCTaBMI OTUET B
YCTaHOBJICHHOU (hopMe, TIPEICTABIIT PEIICHUS
OOJIBIIMHCTBA 33JaHU, TPETYCMOTPEHHBIX B
pabote. CTyIeHT HE MOXKET TIOJTHOCTHIO
OOBSICHUTH MOTYYEHHBIC PE3YIIbTATHI.
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(0 Oa)ITIOB - CTYJICHT HE BBITIOJTHIII BCE 3aJaHUS
paboThI U HE MOXKET OOBSICHUTD TTOTyUYCHHBIC
pe3yJIbTAThI.

HUTOI'O: 70
0aJ1710B

Kpurtepnu oneHku pe3y/1bTaTOB 00y4eHHs 110 JUCHUIIMHE:

0 — 64 % oT MakCHUMaIbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEYAOBJIETBOPUTEIILHOY» (HEAOCTA-
TOUYHBIN YPOBEHB JJIs1 IPOMEXYTOYHOM aTTeCTalluy 110 AUCLUILINHE);

65 — 74 % OoT MaKCUMaJIbHO BO3MOYKHON CyMMBI 0AJJIOB — «yIOBJIETBOPUTEIHHO» (IIOPOTOBBIH
(MUHUMAJILHBIN) YPOBEHB);

75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJIJIOB — «XOPOIIO» (CPeIHUI YPOBEHD);

85 — 100 % oT MakcuMaIbHO BO3MOKHOI CyMMBI 0aJIJIOB — OTJIMYHOY» (BBICOKUH (MaKCH-
MaJIbHbIN) YPOBEHbB)

8 cemecTp
IIpome:xxyTounast arrecranus B popme «KII»

[To pe3ynbTaTraM 3alIUThl KypCOBOTO MPOEKTa (PabOTHI) BHICTABIISICTCS OIICHKA 110 4-0aTbHOI
IIKaJe OIICHUBAHUS

- OLICHKA «OTJINYHO» BBICTABJISIETCS CTY/AEHTY, €CIIM B pab0OTE COJAEPIKATCS JIEMEHThI Hayy-
HOTO TBOPYECTBA U JIETAIOTCSl CAMOCTOSTEIbHBIEC BHIBOJIBI, TOCTUTHYTHI BCE PE3yJIbTATHI, yKa-
3aHHBIE B 33/1aHUU, KaYECTBO O(POPMIIEHHS OTUETA COOTBETCTBYET YCTAaHOBIIEHHBIM B BY3€ Tpe-
OOBaHUSAM U IIPU 3aIUTE CTYACHT IPOSBUI OTIIMYHOE BIIaJICHUE MaTepruaioM paboThl U CIO-
COOHOCTH apryMEHTHPOBAHO OTBEYATh HA MOCTABJICHHBIE BOIIPOCHI IO TeME PadOTHI;

- OIICHKA «XOpPOIII0» BBICTABIISETCS CTYJEHTY, €ClIi B pa00Te JOCTUTHYTHI BCE PE3yIbTAThI,
yKa3aHHBIC B 33/IaHUH, KAY€CTBO O(OPMIICHHS OTYETa COOTBETCTBYET YCTAHOBIICHHBIM B BY3€
TpeOOBaHUSAM U MPH 3aIUTE CTYJICHT MPOSBUI XOPOIIIEe BIIaJJleHUE MaTepHaioM paboThI U
CIIOCOOHOCTh apIryMEHTUPOBAHO OTBEYATh HA MIOCTABJIEHHBIE BOIPOCHI IO TEME PabOTHI;

- OLIEHKA «YJOBJIETBOPUTEIILHO» BBICTABISAETCS CTYJCHTY, €CJIU B pab0Te JOCTUTHYTHI OC-
HOBHBIE PE3YyJIbTaThl, yKa3aHHbIE B 3aJJaHUH, KaueCTBO 0()OPMJICHHUS OTYETA B OCHOBHOM COOT-
BETCTBYET YCTaHOBIIEHHBIM B By3€ TPEOOBAaHUIM U IPHU 3AIIUTE CTYIEHT MIPOSBUII yIOBJIETBO-
pUTENIbHOE BIIaJICHUE MaTepHaioM pabOThl U CIOCOOHOCTh OTBEYATh HA OOJIBIIIMHCTBO OCTAB-
JICHHBIX BOIIPOCOB I10 TeMe paldoThI,

- OLICHKA «HEY/I0BJIETBOPUTENIbHO» BBICTABIIAETCS CTYJEHTY, €CJIU B pa0OTE HE JOCTUTHYTHI
OCHOBHBIE Pe3yJIbTaThl, yKa3aHHbIE B 3aJJaHUH WJIM Ka4eCTBO OPOPMIICHHS OTYETA HE COOTBET-
CTBYET YCTAaHOBJICHHBIM B By3€ TPEOOBAHUSAM, WIH MIPH 3aIIUTE CTYJEHT MPOSBUII HEYIOBIIE-
TBOPUTENILHOE BJIaJICHHE MaTepHaIoM pabOThl U HE CMOT OTBETUTH HA OOJIBIIMHCTBO ITOCTAB-
JIEHHBIX BOIIPOCOB IO TEME pabOTHI.
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3amaHus AJs1 TeKYIero KOHTPOJIst

CoBOKYMHOCTh 3a7lad MPaKTUYECKUX 3aHATHHM U 3aJaHus K JiabopaTOpHBIM paboTam, a
Tak)Ke, 33JaHusl Ha KYPCOBYIO M pPacyeTHO-TpadUUIecKor pabdOThl AMCHMUILTUHBI «Teniosvie u
amommvie ekmpudeckue cmanyuu» chopMyIupoBaHa B METOJUYECKUX YKA3aHUSIX:

— obmmii cereBoil pecypc (AOCTYNm W3 JIOKaIbHOW KommbioTepHOH cetn DOTMT)
\\1.1.1.30\Shared\ TermoBsic snmexkrpuueckue cranuun\d kypc\TuADC.

Ilpaxmuueckaa paboma

Ilens pa®OTHI: HM3Y4YUTHh MPUHITUIIBI U METOJIUKY OMPESICHUS UCXOAHBIX TaHHBIX JUIsI PYYHOTO
Y KOMITBIOTEPHOT'O pacyeTa TeIUIOBBIX CXEM MapOTypPOMHHBIX YCTAHOBOK.

Samanue 1.1 N300pa3uth ¢ cOONIOACHUEM JIEHCTBYIOIIMX CTAHIAPTOB TUIIOBYIO TEILUIOBYIO
CXeMy 3aJJaHHOH MapoTypOUHHOW yCTaHOBKH, PYKOBOJICTBYSICh CIIPABOYHOM TeX-
HUYeCKOH auTeparypoid. [To Tabimiie TUMOBBIX TapaMETPOB BOJIBI M TIapa TEILIO-
BOM CXEMBI OIpPEACIUTh OCHOBHBIE PAacUETHbIE TEXHUKO-3KOHOMUYECKHE Mapa-
METpPBI MAPOTYPOMHHON YCTAaHOBKH.

3amanue 1.2 Pa3zpaborars Tabnuiy TeopeTHuecKd OOOCHOBAaHHBIX TapaMETPOB BOJBI Iapa
TEIJIOBOM CXEMBI U ONPEJICIIUTH OCHOBHBIE TEXHHUKO-?KOHOMHYECKUE TTapaMeTPhl
napoTypOMHHOM ycTaHOBKH. COMOCTaBUTh U MPOAHATU3UPOBATH PE3YJIbTATHI 1O
mo 1.1u 1.2

Memoouxa evinonnenus

OOyyaromuiics Ipy BBINOJHEHUH KOHTPOJIBHOM pabOThl MOKET MOJIb30BATHCSI OCHOBHOM
Y JOTIOJIHUTEIBbHOM JIUTEPATYPOM, OTHOCSAIIEHCS K AUCUUIUIMHE « TeroBbie U aTOMHBIE 3JIEKTPH-
YeCcKHe CTaHIIMN» B JIEKTPOHHOU Onbanoreke kagenpsl TOV (aya. 212/a).

OO0yuaromuiicsi COCTaBIsIeT TUIAH U TIOCIIEIOBATEILHOCTh BBIOJIHEHHUSI KOHTPOJIBHOM pa-
0OTHI U COIJIACOBBIBACT UX C MpernonaBareneM. [IpemogaBaTens mepuoOAMYECKA KOHTPOJIUPYET
MIPOIIECC BBIOJIHCHUS KOHTPOJIBHON PaOOTHI.

[IpoBepka u olileHKa KOHTPOJIBbHOI PabOThI IPOBOJAUTCS B COOTBETCTBUU TEXHOJIOTHYECKON
KapTON AUCLUIUIMHBIL.

Kypcoeoit npoekm

KypcoBoe npoexTrpoBanue OpueHTHPOBAHO Ha (POPMHUPOBAHKE U pPa3BUTHE y 00ydaroIie-
rOCsl HABBIKOB ITPOEKTHOM JEATEIBHOCTH, C yYETOM JEUCTBYIOIIMUX B COOTBETCTBYIOLIUX OTPAC-
JIAX U OPTaHU3ALMSAX HOPMATUBHBIX U JPYTUX MATEPUATIOB.

ITo taHHOMY KypCy NPeayCMOTPEHO BBIITOJIHEHUE KYPCOBOTO IIPOEKTA, HA KOTOPBIN 3aTpa-
yuBaercs 41 yac caMocTosTeNbHOM padoThl. 3aganue Ha KypcoBoit mpoekT (KIT) Beimaércs mpe-
nojaBaTejeM HHIUBUAyalbHO KaxJaoMmy oOyuaromiemycs. Tembl KII momHocThIO cOOTBET-
CTBYIOT U3y4aeMOM IUCIUIUINHE U SIBISAIOTCS, KaK IIPABUIIO OCHOBOM ITEPEYHSI TEM JUIIJIOMHOTO
MIPOEKTUPOBAHUS.

K pacuery npennaratorcs asa Buaa cxem 1TV

1. Cxewmsl [ITY TOL, Haxoasmuxcs B 9KCIUTyaTaluu B XabapoBckdHEpro. B mocnenyro-
IIeM [TporpaMMa pacueTa JopadaTbiBaeTcss 00ydaromuMes B paMKaxX pealbHOrO TUIMIJIOMHOTO
MPOEKTUPOBAHUS.

2. CxeMbI IepcneKTHBHBIX B MUpoBOH 3HepreTrke [ITY. B psine cmydaes 3ti Tembr KIT
craHoBsATCca ocHoBou mis [I1.

Temsr KII pa3pabarbiBatoTcss MHAMBUAYAIBHO Ui KaKJIOTO0 OOy4aromierocsi B INEpBbIE

1...3 "Henenu cemectpa. B 3TOT mepuo npoBOAsATCS KOHCYJNbTALMH ¢ OYAYIIMMH PYKOBOJIUTE-
nsimu J{I1. Tem campim oGecrieunBaercs ckBo3Hoe nmpoektupoBanue KIT-/AIT qist 6ompieit yactu
00ydaromuxcs.
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Cooeporcanue Kypcosoeo npoekma

1. TIpoexkTnpoBaHHE U ONUCAHHUE TETIJIOBOW CXEMBI.

2. llpoexTupoBaHuE paclpeieNeHusl PEreHepaTUBHOTO MOI0TPEBa KOHIEHCaTa TYpPOUHBI
MEK/1y IT0JIOTPEBaTEISIMHU.

3. Omnpezenenue napamMeTpoB U IOCTPOEHHE paboyero mpolecca B IapoBoi TypOHHe.

4. Pacuér MaTepHaiIbHBIX U TEIJIOBBIX OaJaHCOB Mapa M BOJbI B TEINIOBOH CXEME.

5. Ompenenenre BHYTPEHHEH 3IEKTPUIECKON MOIITHOCTH TYpPOHHBI.

6. OmnpezneneHue TEXHUKO-3KOHOMHYECKHX MTOKa3aTeleil TypOOyCTaHOBKH (JIOIKHBI OBITH
OIIpEJIETICHbI BCE OTHOCUTEIbHBIE, a0COIIOTHBIE U OOIIE IOKA3aTEIN).

7. Cren. Bonpoc: o6ocHOBaHME TEMBI JUITIOMHOTO ITPOEKTA (JIUTEpaTypHO-aHATUTHYE-
ckuif 0030p). Tema cornacoBeIBaeTCs C pyKOBOAUTENEM AUIIIOMHOTO IIPOEKTA.

Memoouxa evinonnenus Kypcoeo2o npoekma

bazoii ans Beimonnenus KII sBisiercst koMmbploTepHas nporpamMma, papadoranHas kade-
poii TOY KHAT'Y. [IporpamMmma HaXoauTCst B CBOOOAHOM JTOCTYyTE B KaheapaibHOM KOMITBIOTEP-
HOM 1IeHTpe (aya. 212/a).

[Iporpamma mo3BOJISIET PACCUUTHIBATH TETIOBBIE CXEMBI PEAIbHBIX TypOOYCTaHOBOK pa3-
muyHblXx THHOB KOC m TOL. [Iporpamma Bkmtoyaer 10 pacueTHbIX MoAyJield, HAMMEHOBAHUE
0OJBIIMHCTBA KOTOPBIX COBNAAIOT ¢ coaepxkanuem KII.

B npouecce Bemonnenus KII npenogaBarens npoBepsieT MOCIEA0BATENBHO BHIIIOTHEHUE
Ka)KJIOTO MOJTYJISI IPOTPAMMBI; K BBITIOJTHEHUIO CIIEIYIONIEr0 MOIYJIS O0YUarOIIHICs IOy CKaeTCs
TOJIBKO TOCJIE€ TPOBEPKU MPEIBABILEMOrO0 MOJYJIA U OTBETA HA KOHTPOJIbHBIE BOIPOCHI.

B cootBerctBum ¢ rpaduxom KII Beimonusiercs B Teuenuun 10 Henens, To ecth mo 10% B
Henemto. 3amuTta KII npousBoautcs Ha 12 neaene. 3amura KII u onenka pe3ysibTaToB MIPOU3BO-
JIUTCS B COOTBETCTBUU C TEXHOJOTUUECKON KapTON JUCIUIUIMHBI.

Tunogvle KOHmMpONbLHBLE BONPOCHL 0151 COOECe008AHUSA NO KYPCOBOMY NPOEKNY
1. OcHoBHbIE TeXHUYECKHE U SKOHOMUUYecKue TpeboBanus k TOC.
2. TemuoBoii 6anmanc u ocHoBHBIE TTokazarenn KOC.
3. TOLII ¢ npoTHBOAaBICHUEM U €€ XapaKTEPUCTUKH.
4. TOLI c xoHIeHcanuel U peryIupyeMbIMi 0TOOpamMu mapa.
5. TlapameTpsl ¥ IPOMEKYTOUHBIH NEperpes mnapa.
6. IlapameTpbl IMKJIA TAPOBBIX TYPOUH MPH paboTe B TOKPUTHIECKOHN U CBEPXKPUTHYIC-
CKOM 00nacTsx.
7. ComnpsikeHHBIE TapaMeTphl apa.
8. TexHHKO-3KOHOMUYECKHE MOKa3aTeIN BEIpaOOTKH IEKTPOIHEPTHH Ha TEIUIOBOM TO-
TpeOJIeHUH.
9. UYro takoe k03 PuimeHt reropukanun. KakoBo ero sHaueHue ¥ MpUMepbl BETUYHHbI
Ha TOLI.
10. PerenepaTHBHBII MOJAOTPEB MUTATENHLHOM BOIBI.
11. IlpunHummel pacnpeaencHust Mo10rpeBa BOAbl MUTATEIbHON MEX/1y MOJ0rPEBATENSIMU.
12. TloBepXHOCTHBIE M CMEIINBAIOIINE OJOIPEBATENN MUTATETbHON BOIBI.
13. TemoBbIe CXEMBI UCTIOB30BAHUS IPCHAXKA.
14. TlapooxnanuTenu v OXJaJUTENH IpeHaxa.
15. B uem cocTout MeToauKa pacueTa NpuHIMNuanbHoM TermnoBoi cxembl TOL. Lenu u
3a/1a4M pacyera.
16. Yo npexacrasisieT cOO0#, KAKOBO COIEpPIKaHUE W OCHOBBI COCTABIICHHSI TPHHIIUTTHAITb-
HOM TerioBoy cxemel TOC.
17. TlocnengoBatenbHOCTh U 0cOOeHHOCTH MeToanKu pacuera [ITC TOL.
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18. KakoB MpuHITUI TETJIOBOTO pacyeTa 3JIEMEHTOB MPOAYBKH M BKIIOUEHUS UX B TEIIJIOBYIO
cxemy IITY

19. KakoBblI ciocoObI BOCIIOJIHEHUS TTOTEPh Teruia U Boabl Ha TOC.

20. IlpuHIMIIBI paclIMpeHus, pEKOHCTPYKIMU B MoaepHu3anuu neictByronmx TOC. [Toka-
JKUTE Ha TPOCTEHIIINX CXeMax MPUMEPHI HAACTPONKN U IPUCTPOUKH.

Tunoesnie eonpocsl no Oucuumluﬂe onsa meKyuieco onpoca Ha 3anamuix

TepMOAMHAMUYECKHN TUKIL.
[Ipsimble U 0OpaTHBIE CBS3U.
OCHOBHBIE TEPMOJUHAMUYECKHUE IUKJIBL.
OHTabIHUS.
OHTponus (Mepa OTINYHUs).
uxn KapHo B T-S 1 p-V — KoopanHATAX.
Juuamuyeckuit knja nukia Kapno.
IHuxn PeHkuna.
TepmoanHamMuueckuil K1 uukia PeHkuna.
uki Penkuna B T-S, i-S 1 P-V — KOOpAMHATAX.
Kaxk pacnonaras nukiom Penkuna B T-S- koopAuHaTax OnpeaeanTh ero TepMOJIMHaAMU-
yeckuit KIT/I.
12. Buyrpennuii orHocutenbbiil KI1J[ TypOUHBI 1 OTCEKOB.
13. Yro Takoe perenepanus?
14. Bausuue nukia nogorpesarenei Ha KITJI.
15. BausHue HavanbHBIX napameTpoB Ha KIT/I.
16. HavanpHbIC M KOHEYHBIC TAPAMETPBI TYPOOYCTAHOBOK.
17. Tlpommeperpes, mapameTpsl pomMiieperpena, uHIAUGHEpEeHTHbIE TOUKH.
18. Pacnpenenenue momorpesa 1o mojgorpesaressiMm B TY 6e3 mpomreperpesa.
19. Pacnpenenenue momorpena no nojgorpesatesism B TY ¢ mpoMimeperpeBom.
20. TlapooxjaJHMTeNH U UX BIHUSHUAC HA PACIIPEICIICHHUE MTOIOTPEBA TI0 MTOI0TPEBATEIISIM.
21. Oxumagutenu ApeHaxa.
22. TumnoBBIE TETUIOBBIE CXEMBI aTOMHBIX AIeKTpudeckux cranmuii (ADC).
23. Mertonas! u criocoObl ocymiku napa Ha ADC.
24. HauanpHble M KOHEYHBIE TapaMeTprl apa Ha ADC.

-
POOooNORWNE

[
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Jlucr perucrpaunu usMenenunii k PII/{

Howmep npoTokona 3acenanus kadeapsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PTIT




