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1 BBenenue

Pabouast mporpamMmma u pOHI OIEHOYHBIX CPEJCTB TUCHUILINHBI « TeIIoBbIe U aTOMHBIE
AIIEKTPUYECKUE CTAHIIUN» COCTABJICHBI B COOTBETCTBHH C TPEOOBaHUSAMU (eIePATBHOTO TOCYIap-
CTBEHHOT'0 00pa30BaTEILHOIO CTAHIapTa, YTBEPKICHHOTO ITprKa3oM MuHoOpHayku Poccuiickoi
®Deneparuu, 1 OCHOBHOM MpoQecCHoHaNbHON 00pa3oBaTeIbHON MPOrpaMMbl TOArOTOBKH «Ter-
JIOBBIE BJIEKTPUYECKUE CTAHLMK» MO HampaBiieHHto nmoarotoBku «13.03.01 Tenmosnepretuka u

TEIIOTEXHHUKAY.
3anauu PasBurre 3HaHUN U YMEHMI B IOHUMAaHUM CYIIHOCTH COBPEMEHHBIX METO-
U CIATIINHEBI JIOB LIEHTPAJIM30BAHHOTO TPOU3BOJICTBA AJIIEKTPOIHEPIUHU U TEIJIOThI, HABBI-

KOB B pacueTax TEIUIOBBIX CXEM, IKCILTyaTallii OTJEIbHBIX arperaToB U
OIIEHKE TEXHUKO-3KOHOMHUYECKUX nmokas3areiieid TOC.
OcCHOBHEIE [IpuHUKITBI CUCTEMHOTO MOJIX0/1a U MATEMAaTUYECKOTO MOJICTUPOBAHUS
pasnensl / TeMbl | CJIOXKHBIX MPOU3BOJICTBEHHBIX MporieccoB TOC.
IUCIHAILINHEBI IToxa3zarenu TemnoBoi s3xoHomuyHoctd TOC.

rpaMMm.

PerenepatuBHbIil mogorpeB nuTaTenbHOM BObl. Pactipenenenue pereHepa-
TUBHOTO TIOJIOTPEBA BOJBI MKy CTYIICHSIMH.
Tunsl KOHCTPYKIUI MOJOTpeBaTeNei pereHepaTUBHON YCTAHOBKH.

OcHOBBI pabOTHI ¢ TAKETAMH CHEIIUATHM3NPOBAHHBIX MTPUKIIATHBIX TTPO-

KomOnHupoBaHHOE MPOU3BOICTBO JICKTPUIECCKOM U TETIIOBOM SHEPTHH.
[IpyHUMNHUanpHas TEIIOBask CXeMa JIEKTPOCTAaHIUH.
Tennossie cxembr ADC

2 IlepevyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHS MO JMCUHUILINHE (MO1YJII0), COOT-
HECEHHBIX ¢ HHAUKATOPAMHU I0CTHKEHHUS KOMIIeTeH M

ITponiecc u3yuyeHHs AUCHUIUINHBI «TemuoBble W aTOMHBIE AJIEKTPUUYECKHE CTAHLIUN
HanpasJieH Ha popMHUpoBaHUE ciaeayromux koMmnereHui B coorserctBun ¢ ®I'OC BO u ocHOB-
HOM o0Opa3oBaTenbHON nporpaMMoii (Tabnuua 1):

Tabmauna 1 — KoMnereHIMN 1 MHANKATOPBI UX TOCTUKEHUS

KO,I[ N HAUMCHOBAHHC
KOMIICTCHIIN

Nuaukatopel JOCTUXEHUS

[Inanupyemble pe3yabTaThl
00y4eHHUs MO TUCIUIINHE

[Ipodeccuonanpubie

[TIK-1 Criocoben yuacTBo-
BaTh B COOpe U aHAIH3E
WCXOJIHBIX JIAaHHBIX JIJISI
MIPOEKTUPOBAHUS HIHEPTO-
00BEKTOB M MX DJIEMEHTOB
B COOTBETCTBUHU C HOpMa-
THUBHOW JIOKYMEHTalluen

[1K-1.1 3naer meToabl cOopa u aHa-
TU3a UCXOIHBIX TAaHHBIX IS TIPO-
€KTUPOBAHUS YHEPTrOOOBEKTOB U UX
JJIEMEHTOB

[TIK-1.2 Ymeet paboTaTh ¢ pa3nmud-
HBIMH UCTOYHUKAMH WH(OpMAIIUN
Y TIPOBOJIUTH €€ aHAJIN3

I1K-1.3 Bnazneer HaBbIKaMu cOopa
Y TIPEJICTaBICHUS WH()OPMAIIUHN 110
MIPOEKTUPYEMBIM SHEPTO00BEKTaM

OcBoenbl MeTOIBI cOOpa,
aHaJn3a ¥ UCITOJIb30BaHUS
HMCXOIHBIX JAHHBIX JJIS
MPOEKTUPOBAHUS IHEPTO-
00BEKTOB U UX DJIEMEHTOB
B COOTBETCTBUHU C HOpMa-
TUBHON JOKYMEHTAIMEN




ITK-2 Cniocoben npoBo-
AUTH PACUCTLI IO TUIIOBBIM
METOHMKaM, IPOCKTHPO-
BaTh TECXHOJIOTUYECKOEC
000pyIOBaHUE C UCTIOJNb-
30BAHUCM CTAHAAPTHBIX
CpE/CTB aBTOMATH3AIHH
MIPOCKTUPOBAHMS B COOT-
BETCTBHHU C TEXHHYECKHM
3aJJaHHEM

[1K-2.1 3Haetr MeTOAMKH pacyeTa
JUTSL IPOCKTHPOBAHUS TEXHOJIOTHYEC-
CKOTO 000py10BaHUs

[IK-2.2 YmeeT npuMeHSTh CTaH-
JapTHBIE CPe/ICTBAa aBTOMATHU3AINH
MIPOSKTUPOBAHMSI TEXHOJIOTHYE-
CKOTO 000pyI0BaHUs

[1IK-2.3 Bnageet HaBbIKaMu MPOBe-
JICHUS pacueTOB IPU MPOEKTUPOBA-
HUU TEXHOJIOTUYECKOTO 000py10Ba-
HUs

OcCBOEHBI HABBIKH pacue-
TOB U TPOEKTUPOBAHUS
TEXHOJIOTHYECKOro 00opy-
JIOBAHUS 110 TUTIOBBIM Me€-
TOANKAM U COCTaBJIECHUS
MporpaMM pacueToB IMpo-
U3BOJICTBA JIEKTPUUYECKON
Y TEIUIOBOW 3HEPTUHU HA

TOC.

IIK-7 I'oTOB K y4acTuro B
paboTax 1o OCBOEHUIO U
JIOBOJIKE TEXHOJIOTUYECKUX
IIPOLIECCOB

[1K-7.1 3HaeT OCHOBHOI TEXHOJIO-
T'MUYECKUH LIMKJI TPOU3BO/CTBA TEll-
JIOBOM M DJIEKTPUYECKOHN SHEPrUn
Ha TEIUIOBBIX JIEKTPUYECKUX CTaH-
USIX, 000PYJOBaHUE TEXHOJIOTHYE-

Croco0eH cOCTaBIIATh TEX-
HOJIOTUYECKUE KAPThI
HaCTpOGLIHBIX nu pCMOHT-
HBIX pa0dOT, KOHTPOJIUPO-
BaTh U HOI[I[Gp)KI/IBaTB ar-

CKOM CXEMBbI, CITOCOOBI COBEPIIICH-
CTBOBaHHUSI TEXHOJIOTHYECKUX TIPO-
IIECCOB

[1K-7.2 YMeeT onpeaensTh CIio-
coOBI COBEPIIIEHCTBOBAHUS TEXHO-
JIOTUYECKHX MPOIIECCOB

[1K-7.3 Bnageer HaBbIKaMu pac-
YeTa TETUIOBBIX CXEM AJICKTPOCTaH-
U

peratsl u 6510ku TOC u
ADC B HOpMaTUBHBIX Na-
pamerpax.

3 MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuunnuHa «TennoBsle 1 aTOMHBIE 3JIEKTPUUECKHE CTAHLIMNW» U3ydaeTcs Ha 5 Kypce, 9
ceMecTpe.

JluctunianHa BXOIUT B cocTaB 00ka 1 «IucuIumMHab! (MOIYIJIH )» U OTHOCUTCS K 06a30BOit
YacTH.

Jlji 0OCBOEHUS TUCIUILIMHBI HEOOXOAMMBI 3HAHUSI, YMEHUS, HaBBIKUA U / UJIU OMBIT MpaK-
THUYECKOH 1eATeNIbHOCTH, c(hOpMUPOBAaHHBIE B IIPOLECCe U3yUEHHs TUCIUIUINH / pakTHK: «Ten-
JIOMEXaHUUYECKOE U BCIIOMOTaTeIbHOE 000py10BaHUE IEKTPOCTaHIMIT», «KOTenbHbIe yCTaHOBKU
U IIaporeHepaTopb, « TypOUHBI TETIIOBBIX M AaTOMHBIX JEKTPUYECKUX CTaHIUI, « MHX)eHepHas
rpajpuxa B CAD-cucremax», «OCHOBBI aBTOMaTH3MPOBAHHOIO MPOEKTUpPOBaHMs», «Crienuanib-
Hbl€ KOMIIBIOTEPHBIE TEXHOJIOTMM», «CIiennanbHble TEXHOJOTHUU INPOEKTHPOBAHUS TEIJIOBOTO
SHEpreThYecKoro odopynoBanus», «CAD-cuctembl», «YdeOHas MpakTUKa (O3HAKOMUTEIbHAs
NpaKkTukKa)», «BBeneHne B mpodeccHOHANbHYIO NESTeNbHOCThY, «TeXHOIOrus NMpou3BOACTBA
AIIEKTPOIHEPIUU U TEIUIOTHI», «Teopus aBTOMaTU3UPOBAHHOIO YIPABIEHUS TEIJIOBBIMU SHEPTE-
TUYECKUMH yCTaHOBKaMm», «[Ipon3BoicTBEHHAS MpaKTHKA (3KCIITyaTallMOHHO-TEXHOJIOIHYecKast
MIPAKTHKA)».

3HaHMsI, yMEHHS U HaBBIKH, CPOPMUPOBAHHBIC MTPH U3yUEHUU NUCHUIUIMHBI « TeIioBbie U
ATOMHBIE JIEKTPUUECKHUE CTAHINI», OyyT BOCTPEOOBAHbI MPU M3YYEHHUH MOCIEAYIOMUX TUCIHU-
wnH: «IIpon3BoCTBEeHHAS MTPaKTUKA (TIPEAUIIIOMHAS TTPAKTUKA)).

JucuumnuHa «TernoBble 1 aTOMHBIE JIEKTPUUYECKUE CTAHIIMU» B paMKaX BOCIIHUTATENb-
HOU paboTh! HallpaBiieHa Ha (HOPMUpPOBAHHE Y O0YHAIOIIUXCS YMEHHs apryMEHTHPOBATh, CaMo-
CTOSATEIBbHO MBICIUTh, Pa3BUBAET TBOPUECTBO, MPO(PecCHOHAIbHBIE YMEHHUSI, TBOPUYECKU Pa3BUTON



5

JJUYHOCTH, CUCTEMBI OCO3HAHHBIX 3HaHHﬁ, OTBCTCTBCHHOCTH 34 BBIIIOJITHCHUEC y‘IC6HO'HpOI/I3BOI[-

CTBCHHBIX Sa,Z[aHI/Iﬁ uT.Oo.

4 O0beM TUCHUILIMHBI (MOYJIsI) B 324€THBIX eJMHUIIAX C YKA3aHHEM KOJIHYecTBa
aKa/JleMI4eCKHX 4acOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yaroluxcs ¢ npenojaBa-
TesieM (110 BHAaM Y4eOHbIX 3aHATHIT) M HA CAMOCTOATEIbHYI0 padoTy 00y4arommxcst

OO6m1as TpyA0eMKOCTh (00BhEM) TUCIMUIUIMHBI COCTaBsIeT S 3.€., 180 aka. yac.
Pacnipenenenne oobeMa AUCHMILTAHBI (MOIYJISI) TIO BHJIaM y4eOHBIX 3aHSATHH MpEACcTaB-

JIEHO B Tadymue 2.

Tabmuua 2 — O6beM TUCHUILIMHBI (MOJTYJIs) IO BUJAM YUeOHbIX 3aHSATHHA

OIIEHKOU

Bcero
O0BEM IUCIIATIINHEL aKajeMuye-
CKHMX YacOB

OO6mmast TpyA0€MKOCTh JTUCITUTLUTHHBI 180
KonrakTHas aynuropHasi padoTa 00y4arommXxcs ¢ npemnogasaresiem (1o 14
BU/IaM Y4eOHBIX 3aHSATHI), BCEro
B Tom uncie:
3aHAITUS JIEKIIMOHHOI0 TUNA (JICKIIMHU U MHbIC Y4eOHbIE 3aHATHSI, MIpeIycMaT-
pHBarOIIKE IPEUMYIIECTBEHHYIO Iepenavy yueOHoi nHdopMaun nemarornie- 6
CKHMH paOOTHUKAMH )
3aHATHS CEMHMHAPCKOI0 THUMA (CEMUHAPBI, MPAKTUYECKUE 3aHATHUS, MPAKTHU- 8
KYMBI, JJAOOpAaTOpPHBIE PAOOTHI, KOJUIOKBUYMBI U MHBIC aHAJIOTUYHBIC 3aHSTHS )
CamocrosiTe1bHAas padoTa 00y4aOIMXCH M KOHTAKTHAsA padoTa, BKIIIOYaIo-
11ast TPYMIOBbIE KOHCYJIbTAIMK, HHANBUYAJIbHYIO pa00Ty 00yJarouxcs ¢ mpe- 162
nojaBaresiMi (B TOM 4YHCIIE WHIUBUIYyadbHbIE KOHCYJIbTAIIMM); B3aWMOJEH-
CTBHE B 3JIEKTPOHHOM HH(OpPMaIIMOHHO-00pa30BaTEeIbHOM Cpesie By3a
[TpomexxyTounas arrecrarus oOydarontuxcs — KypcoBoii mpoekr, 3auer ¢ 4
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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)
HaumeHnoBanwme pa3esioB, TeM U COJIEpKaHUE KonraktHas pabora mpemnojjaBa-
MaTepuaia Tesst ¢ 00y4aroIUMuUCs
ek Cemunapckue | Jlabopa- CPC
(npaktuue- TOpPHBIE
1007011
CKHE 3aHATUS) | 3aHATUA
[TpuHIHITEI CHCTEMHOTO MOX0a U MaTeMaTH4e- 1 — — 10
CKOTO MOJICIIUPOBAHHUSI CIIO’KHBIX TPOU3BOJICTBEH-
HbIX npoueccos. Temtosas cxema TOC, kak ae-
MEHT CHCTEMHOTO aHaJN3a.
[Tokazarenu temioBoi s3xkoHOMU4YHOCTH TOC. 1 — — 10
PerenepaTuBHBIN 1TOIOTPEB MUTATEIILHON BOJIBI. 1 — — 12
Pacnpenenenne pereHepaTuBHOTO MOIOTPEBA
BOJIbI MEXK]TY CTYTICHSIMH.
Turbl KOHCTPYKUMIA MOJOTPEBATENEN PEreHepa-
THUBHOM YCTaHOBKH.
OcHOBBI pabOTHI C MAKETAMU CIIELUATU3UPOBAH- 1 — — 12
HBIX IPUKJIATHBIX TPOTPaAMM.
KomOnHupoBaHHOE POU3BOACTBO dJIeKTpuueckoit | 1 — — 12
U TEII0BOM sHepruu. [IpuHumunuansHas Temioas
cXeMa IIEKTPOCTAHIIUU.
Tennossle cxembl ADC 1 — — 10
[IpoekTupoBaHue pacnpenesieHus: pereHepaTuB- - 2 - 4
HOTO MOJI0TPEBa MUTATEILHOMN BOJIBI
Omnpenenenre mapaMeTpoB Mapa U BOABI B pereHe- — 2 — 4
PaTHBHBIX TTOJOTPEBATEIAX
Ornpenenenre BHYTPEHHEHN 3JIEKTPUUECKOM MO~ — 2 — 4
HOCTH TYpOUHBI
Onpenenenne TEXHUKO-3KOHOMUYECKHUX MMOKa3a- - 2 - 4
Tesel TypOOyCTaHOBKH
Brimonnenue u noaroroBka k 3amure KIT — — — 80
NUTOI'O no aucuumninHe 6 8 - 162
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6 BHeaynuTopHasi camocTosiTeJIbHAsA padoTa 00y4aromuxcsi mo JUCIHUILIAHE (MO-
JyJ1E0)

[Ipu nnaHupoBaHUM CaAMOCTOSATEIBLHON PadOThl CTYAEHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaThCs CJIEAYIOIIUM paclpeesieHUeM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuna 4):

Tabnuia 4 — PexoMeHtyemMoe pacrpe/ielicHue YacoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMmoHeHTBI caMoCTOATENbHON PaboThI KomnuyecTBo yacoB
N3ydeHune TeopeTHISCKUX Pa3iesioB TUCIHILTHHBI 82
Brinonaenne u noaroroska k 3amurte KI1T 80
HUTOI'O 162

7 OueHoYHbIEe CPeCTBA /ISl IPOBeIeHUs TeKYIero KOHTPOJISI M IPOMeKYTOYHOM
arrecTalMy 00y4arOIIMXCH MO JMCUMILINHE (MOTYJIIO0)

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

[TonHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHUH WM WHBIX MaTepUalloB, HEOOXOIUMBIX JJIs
OLICHUBAHMSI PE3YJIBTATOB O0YUYCHHUS 110 TUCIUTUTHHE (MOYJIIO), TIPAKTHKE XPAaHUTCS HA Kadenpe-
pa3paboTyrKe B OyMa)kHOM U 3JIEKTPOHHOM BH/IE.

8 YuebHO-MeToaMUeCKOEe M HHPOPMALIMOHHOE 0O0ecnieyeHrue TUCHUILINHBI (MOTyJIs1)

8.1 OcHoBHas JiMTepaTypa

1 Crepman, JI.C. TemnoBsie U aTOMHBIE ANEKTPUUYECKUE CTAHLIUU : yueb. /uig By30B / JL.
C. Crepmas. — 5-e u3j., crep. — Mocksa : U3mparensckuit jom MOU, 2010; 2000. — 408 c.

2 Tpyxnwuii, A. JI. TernnodpukaiimoHHble MapoBbIe TYpPOUHBI U TYpOOYCTaHOBKH : yueOHOE
noco6ue st By30B / A. JI. Tpyxuuit, 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 : anekTpoHHbIH. - URL:
https://znanium.com/catalog/product/1862626. — Pesxum gocTyma: mo moamucKe.

8.2 /lomotHuTEIBHASI IMTEPATYPA

1 PepkkuH, B.S. TennoBble anekTpuueckue craHuy : yueOHuk / B.SI. PeokkuH. —
Mocksa : Oueprus, 1976. — 447 c.

2 Baxxenos, M. 1. C6opuuk 3a1au 110 kypcy \"IIpOMBINUICHHBIE TEIIOBBIC DICKTPOCTAH-
un\" : yueOHoe mocobue 1yist By30B / M. U. baxxenos, A. C. boropoackuii. — Mocksa : DHepro-
aromuzgart, 1990. — 128 c.

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

4 Annpromienko, A. Y. TeruiodukanroHHble yCTAaHOBKY U MX UCIIOJIB30BaHUE : yueOHOe
nocobue 1ist By30B / A. V. Auapromienko, P. 3. Amunos, FO. M. Xnebanusa. — 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. @. TemosHepreTnuecKkne yCTAaHOBKH M TEIUIOCHAOKEHHE: YueO-HOE MOCO-
oue mist BTy30B / 3. @. Hemues, I'. B. ApcenbeB. — Mocksa : Dueprousnart, 1982. — 400 c.

7 TemnuioBble U ATOMHBIE 3JIEKTPUUECKUE CTAHIMU. JIUIITIOMHOE IPOEKTUPOBAHUE : y4uel-
HOE rmocoOue i1 By30B / o oomr. pea. A. M. Jleonkosa, A. [I. Kagan. — Munck : Beicias
mkoja, 1991. — 337 c.

8 Cokornos, E. . Terodukanus 1 TernaoBbie ceTH : yueOnuk s By3oB / E. 5. Coko-
J0B. — 9-e u3n., crep., 7-¢ u3m., crep. — Mocksa : MOU, 2001; 2009. — 472 c.

8.3 CoBpemennblie npodeccnoHaIbHbIE 0a3bl JAHHBIX U MH(OPMAIMOHHBIE CIIPABOY-
Hble CHCTEeMbI, HCI0JIb3yeMble IIPH OCYLIEeCTBJIEHUHN 00Pa30BaTEJIbHOI0 MPOoLecca mo JUCIH-
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 npenocraBineHne 10CTyna K 3eKTPOHHO-O0nbmunoTeunoit cucreme [IPRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019 r.

3. DnexTponHo-0ubnuoreyHas cucremMa eLIBRARY.RU. Jorosop 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 r.

8.4 Ilepeuens pecypcoB MH(POPMALMOHHO-TEICKOMMYHUKAIMOHHOUH ceTn «WHTep-
HET», He00XOAMMBIX /ISl OCBOEHUS TUCHHUILIMHBI (MOLYJIs1)

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

2. TepMoarHAMHUYECKHE CBOMCTBA BOABI M BOJSIHOTO Mapa [ DIeKTpoHHbIN 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. — Pexxum noctyma: http://www.coolprop.org/fluid_properties/HumidAir.html.

8.5 JInueH3uoHHOE M CBOGOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecriedyeHue, uc-
MoJIb3yeMoe MPH OCYILIECTBJIEHUH 00Pa30BaTEJILHOI0 MPoIecca Mo AUCIHUTIINHE

Tabauna 5 — [lepeueHp UCIOIB3yEMOTO MPOTPAMMHOI0 00eCeueHus

Haumenosanue [10 PexBu3nTHI / yCIIOBUS UCTIOIB30BAHUS

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 (pernoaaBanus) - pycckuid. st Bcex BUJOB ay/IH-
TOPHBIX 3aHATUN aKaJEMUYECKHUI Yac yCTaHABJIUBAETCA IIPOJOJDKUTEIBHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHuM CBOEH HMHAMBHIYaJbHOH 00pa30BaTENbHONW TPAeKTOpUU 00ydaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOIUX JUCHMIUIMH U MPO(ECCHOHAIBHBIX MOJY-
Jelf, OCBOEGHHBIX B IIPOIIECCE MPEIIECTBYIOIIEr0 00y4eHusI, KOTOPbIH 0CBOOOXKIaeT 00yyaroIe-
rocsi OT HEOOXOJUMOCTH UX TOBTOPHOT'O OCBOEHHUSL.

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Y4eOHblIii mpolecc MpH MpenogaBaHi Kypca OCHOBBIBACTCS HA UCIIOJIb30BAHUU TPATHUIIH-
OHHBIX, MTHHOBAIMOHHBIX U MH()OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauiuoHHbIC
o0pa3oBaTeibHbIe TEXHOJIOTHH MPEACTABICHBI JICKIUIMU U CEMUHAPCKUMHU (ITPAKTUYECKUMHU ) 3a-
HATUSIMU. THHOBaIIMOHHBIE 00pa30BaTEIbHbIE TEXHOIOTUH UCTIOIB3YIOTCS B BUE IIMPOKOTO MPH-
MEHEHHS aKTHUBHBIX U MHTEPAKTUBHBIX (opM npoBenenus 3anatuil. Mudopmannonusie obpaszo-
BaTEJIbHBIC TEXHOJIOTUN PEATU3YIOTCS ITyTEM aKTUBHU3ALUU CAMOCTOSITEIILHOM pabOTHI CTY/ICHTOB
B H(OpMaLIMOHHON 00pa30BaTeILHOM cpeie.

9.2 3aHATUA JeKIIUOHHOT0 THIIA

JIeKIIMOHHBIN KypC MpearnoiaraeT CUCTEMaTH3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOI0 IJIaHa.

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

JIeK1MOHHBIHN Kypc TOJDKEH JaBaTh HAanOOIbIINK 00beM HH(OpMaLUK 1 00ecieunBaTh 00-
Jiee TIry0OoKOe IOHUMaHUE YIeOHBIX BOITPOCOB IMPHU 3HAYUTEIIFHO MEHBIIICH 3aTpaTe BPEMEHHU, YeM
3TO TpeOyeTcst OONBUIMHCTBY CTYJICHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHaa.

9.3 3aHsATHS CEMMHAPCKOI0 THIIA

CemuHapcKue 3aHATUS TPEICTABISAIOT COOOM JeTamu3alfio JICKIMOHHOTO TeopeTHye-
CKOI'0 Marepuaia, IpoBOJAATCA B LEIAX 3aKPCIIJICHUA KypCa U OXBATBIBAIOT BCE OCHOBHBLIC pas-
JEJIBI.

OcHoBHOH (OpMOI1 MpOBE/IEHUSI CEMUHAPOB SIBJISIETCSI 00CyXIeHNEe Hanbosee mpodsieM-
HBIX U CJIOXHBIX BOIIPOCOB MO OTAEIBHBIM T€MaM, a TakXke pa300p MPUMeEpPOB U CUTYaIUil B ayaH-
TOPHBIX YCJIOBUAX. B o06s3anHoCcTH npenoaaBareid BXOAAT: OKa3aHHE MGTO)IH‘ICCKOﬁ IIoMomu u
KOHCYJIbTUPOBAHHE CTYAECHTOB [0 COOTBETCTBYIOIINM TEMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIHUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, IpearaeMble MperoiaBaTeseM;

- y4aCTHE B JUCKYCCHUAX;

- BBITMIOJIHEHUE NTPOEKTHBIX U UHBIX 33aJaHUA;

- aCCHCTUPOBAHKE MPEIOIaBaATEIIO B TIPOBEICHUH 3aHATHI.

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

JloKJ1a/1bl ¥ OTIITIOHWPOBAHUE JI0KJIaI0B IIPOBEPSIOT CTENEHb BIIAICHNS TEOPETUYECKHM 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 padoTa 00y4Yyaromuxcsi M0 JUCHUIINHE (MOYJII0)

CaMocTosiTenbHas paboTa CTyI€HTOB — 3TO IIPOLECC AKTUBHOTO, 11€JIEHANIPABIIEHHOTO TIPU-
oOpeTeHusl CTYZCHTOM HOBBIX 3HAHUH, yMEHUI 0€3 HENOCPEICTBEHHOTO YYacTusl PETOAaBaTes,
XapaKTepU3YIOUIUICS MPeIMETHOM HaMIPaBIEHHOCTbIO, 3 (PEKTUBHBIM KOHTPOJIEM U OLICHKOM pe-
3yJbTaTOB JESATEIILHOCTH 00Y4arOIIErocs.

Ienu camocToATeIbHON PabOTHI:

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

- yriyOJieHue U pacliupeHue TEOPETUUECKUX 3HAHUM;

- (poopMuUpOBaHUE YMEHUI HCIOJI30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTALHUIO,
CIIELUAJIIbHYIO JTUTEPATYPY;

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

- (hopMHpOBaHHE CaMOCTOSTEIbHOCTH MBIIUICHUS, TBOPUECKOW MHHUIIMATHUBLI, CIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOPEAIN3aLUu;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIeMHUYECKUX HABBIKOB.

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

TexHonorus opraHu3aiii CaMOCTOSTEILHON paObOThl CTYJIEHTOB BKIIIOUAET HCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTraToB BHEAyIUTOPHOW CaMOCTOSITENbHON pabOThl CTYJEHTOB MOXET
POXO/UTH B MUCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (opme.

CTyAeHTBI TOJKHBI TOAXOUThH K CAMOCTOSITENILHOM paboTe Kak K HauBa)XHeHIIeMy cpei-
CTBY 3aKpEIUICHUS U Pa3BUTHSI TEOPETUUECKUX 3HAHUH, BBIPAOOTKE €IMHCTBA B3IJIS10B HA OT/1EIIb-
HBIE BOMIPOCHI Kypca, TPHUOOpETEeHNs ONpeIe]ICHHbIX HABBIKOB U HCIIOIb30BaHU MpodeccroHalb-
HOW JIUTEPaTypPhl.

9.5 Meroanuyeckue yKa3aHus I 00y4alOMIUXCS 110 OCBOEHUIO TN CIUTITIHHBI

[Tpy M3ydyeHuu AUCHUIIIMHBI 00YYaroIUMCs 11eJIeCO00Pa3HO BBIMOIHATH CIEIyIOIIUe pe-
KOMEH/IAIHH:

1. U3yuenue yueOHOM TUCIUITIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne u3yudeHus: Kakoro-iu0o pasjena no yueOHUKY WM KOHCHEKTHBIM MaTepuaiam
pPEKOMEH1yeTcs 10 MaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEACTICHUS, TOHATHS pa3zena.

3. Oco0oe BHUMaHHE CIIETYET yACIUTh BHIMOJTHEHUIO OTYETOB MO TPAKTUYECKUM 3aHATUSIM
Y MHIUBUyaJIbHBIM KOMIUIEKCHBIM 3a/IaHUSIM HAa CAMOCTOSITEIIbHYIO PaboTy.

4. Best TeMaTHKa BOIIPOCOB, M3yYaeMbIX CAaMOCTOSITENIbHO, 33J1a€TCs Ha JICKIHUSX TPEToaa-
BaTeneM. MM ke maroTcs MCTOYHUKH (B MEPBYIO O4Yepe/lb BHOBb M3JAHHBIE B MEPUOINYECKOMN
HAYYHOH JTuTeparype) uist 0ojiee AeTaTbHOTO IIOHMMAaHUS BOIIPOCOB, 03BYYCHHBIX Ha JICKITHH.

ITpu camocTosTeNEHON MPOPabOTKE Kypca 00yUdaroIrecs JOJKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONIPEIeNICHHS U (DaKThI;

- HOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATUU MaTepUa U JOMOIHUTb €ro
C YY4ETOM PEKOMEHJOBAHHOM 110 JAHHOW TEME JIUTEPATYPHI;

- U3YYHUTh PEKOMEH/I0BAaHHYIO JIUTEPATYPY, COCTABIATH TE3UCHI, aHHOTAI[UH U KOHCIIEKThI
HanboJjIee BAXKHBIX MOMECHTOB;

- CAMOCTOATENBHO BBITIOIHATD 33JJaHNs, aHAJIOTHYHBIE PEITIaracMbIM Ha 3aHATHSX;

- HCTIOJIH30BATH ISl CAMOTIPOBEPKU MaTepHaitbl OHIA OIIEHOYHBIX CPEJICTB.
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10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecrneyeHusi, He00X0AMMOro JJIsl 0CYy-
IIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECcCa MO JUCHUILINHE (MOYJII0)

10.1 YueOHo-1200paTOpHOE 000pPYAI0BAHUE

Tabmuna 6 — [lepeuens 00opyaoBaHus 1a00paTopun

Aynuropusa | HaumenoBaHue ay1uTOpUHU Hcnonb3yemoe 0o00opyaoBaHue

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

10.2 Texnu4yeckue u 3JIeKTPOHHBIE CPEICTBA 00yUYeHH S

[Tpu npoBeneHnn 3aHATUI UCIONB3YETCs ayUTOpUs, 000pYyI0OBaHHAs IIPOEKTOPOM (CTa-
LIMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl 0TOOpakeHus npe3eHrauuii. Kpome toro, npu nposeneHun
JEKIMHA U IPAKTUYECKUX 3aHATUHA HE00X0AUM KOMIIBIOTEP C YCTaHOBJIEHHBIM Ha HEM Opay3epom
U TIPOTPaMMHBIM 00€CIIEYeHUEM TSI IEMOHCTPAIIMH TPE3CHTAIUH.

11 Unble cBenenus

MeToauueckue PE€KOMEHIAUHU 110 oﬁyqenmo JUI ¢ OrpaHUIYC€HHBIMHA BO3MOKHO-
CTAMMU 310POBbA 1 UHBAJIMAOB

OcBoeHMe MUCIUIUTMHBI 00YYarOIIUMUCS C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBSI
MOYET ObITh OPraHM30BAHO KaK COBMECTHO C APYTUMH 00YUarOIMMUCS, TaK U B OTJIEJIbHBIX I'PYTI-
nax. [Ipennonaratorcst cnenuaibHble YCIOBUS JUIS NOJyYeHUs 00pa3oBaHUsl 00yYaroIIMMUCA C
OTPaHUYEHHBIMU BO3MOXXHOCTSMU 3/J0POBBS.

[Tpodeccopcko-Tieqarorndeckuii cocTaB 3HAKOMHUTCSI € TICUXOJIOT0-(DH3HOIOTHISCKIMH
0COOEHHOCTSIMH 00YYarOUINXCSl MHBAJIUJIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS,
VHAUBUAYaIbHBIMH [IPOTPaMMaMHU peadMINTalluy HHBANUAOB (Mpu Hanuuun). [Tpu HeoOxoaumo-
CTH OCYILIECTBIIETCS JOIIOJHUTEIbHAS OIEPKKA IPENOJaBaHUS THIOTOPAMH, IICUXO0JIOTaMH, CO-
UAIbHBIMU paOOTHUKAMHU, IPOIIEIIINMHU ITOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM C METOAMYECKMMH peKOoMeHaanusaMu MunoOpHayku PO (yTB. 8 anpens
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 YCTAHOBJIEHUH MOJHOLIEHHBIX MEKIMYHOCTHBIX OTHOLIEHUH C APYTUMU CTYIAEHTAMHU, CO-
31laHUM KOM(OPTHOTO MCUXOJOTHYECKOro KJIMMaTa B cTyjaeHdeckoil rpymnme. [lonbop u paspa-
00TKa y4eOHbIX MaTepHAJIOB MPOU3BOJATCS C YUETOM NPEAOCTABICHUS MaTepuaia B Pa3IMyHbIX
dopmax: ayauanbHOW, BU3YyaJIbHOW, C MCIOJIb30BAaHUEM CIIEHHUAIBHBIX TEXHUUECKUX CPENCTB U
MH(OPMALIMOHHBIX CUCTEM.

OcBoenne aucrumiuHbl aunamu ¢ OB3 ocyiiecTBiseTcs ¢ HCHOIb30BAHUEM CPEACTB 00Y-
YEeHHsI 00IIEro U CHEeNHaTIbHOTO Ha3HaYeHUS (IEPCOHAIBHOTO U KOJNIEKTUBHOT'O MCTIOJIb30BAHMS).
MarepuanbHO-TEXHHUYECKOE OOecleyeHne NpeaycMaTpuBaeT MpPUCIOCOOTIeHHEe ayJuTOpuil 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 HAPYIIEHUSMH CIyXa, peUH, 3peHuUs);
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- METOJIOM UTEHUS aCCUCTEHTOM 331aHUs BCIYX (JIJIS1 JIUL C HAPYIICHUSMU 3PCHHUS).

CryneHTaM ¢ MHBJIMIHOCTHIO YBEIUUYMBAETCS BPEMsi Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. J[J1s1 TaKMX CTYJEHTOB IIpelycMaTpUBaeTCs 10CTyHas ¢popMa npeocTaBie-
HUS OTBETOB Ha 33JIaHUs, & UMEHHO:

- IMCbMEHHO Ha Oymare wix HabOpOM OTBETOB Ha KOMITbIOTEpE (ISl JIUIL] C HAPYIICHUSIMU
clyxa, peun);

- BEIOOPOM OTBETa U3 BO3ZMOKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIyT acCHUCTEHTa (st
JUI C HAPYUIEHUSIMUA ONTOPHO-/IBUTATENILHOIO aIlapaTa);

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

[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 IMCIOMIIJIMHE

«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 (1o yueOHOMy Tutany) | 2020

dopma 00yueHust

3aounas Gopma

Texnonorus obyueHus Tpagunuonnas
Kypc Cemectp TpynoeMkocTs, 3.€.
5 9 5

Bun npomexyTodHOM arTecTanuu

Ob6ecneunBaroliee MoApas3acieHue

KypcoBoii npoekT, 3a4eT ¢ OLeHKOI

Kadenpa «TennoBble 3HEpreTHYECKUE YCTaHOBKH»
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1 [lepeyeHb MIIAHMUPYEMBbIX Pe3yJbTATOB 00yUEHHS MO JUCHHUIIIMHE (MOTYJII0), 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 JIEMEHTOB

[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 JIJIs1 IPOEKTH-
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
WCIOJIb30BAHUEM 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
000-py10BaHus 1O 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, 000PYI0BaHUE
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 HACTPOECUHBIX U
PEMOHTHBIX paboOT, KOH-
TPOJUPOBATH U MOAJIEP-
JKUBATh arperartsl 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 KIIFOYEBBIX MOJOKEHUHN, MBICIIEH);
- BU3yanu3aius HHPOPMAIUHU KaK Pe3yJIbTaT ee
00paboTKu (TabJIUIIBI, CXEMBI, PUCYHKH ),
- oopMmIIeHHE (AKKYPATHOCTh, COOJIFOICHUE
CTPYKTYpbI OPUTHHANA).
3ananus - cH0cOOHOCTH aHAJM3UPOBATh U 0000IIATH WH-
npakTude- | popMmaruio;
CKHX - CITOCOOHOCTH CUHTE3UPOBATH HOBYIO HH(DOP-
3aHITHHI Maluio;
- CITOCOOHOCTB JIeNIaTh 00OCHOBAHHBIC BBHIBOJIBI
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 MOCTABIEHHBIM BOIIPO-
cam;
- BIIQJICHHE MaTEPUaJIOM.
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2 Meroauyeckue MaTepuaJbl, ONpeae/asonye Npoueaypbl OleHNBAHUS 3HAHUI,
YMEHHi, HABBIKOB M (MJIN) ONBITA AeATEIbHOCTH, XapaKTepHu3yoLue npouecc GopM1upoBa-
HHUSI KOMIIETeHIM

Metoanyeckre MaTepualbl, ONpPEACIISIONINe MPOIeIyphl OIICHHBAHUS 3HAHUH, YMCHHUH,
HABBIKOB U (WJIM) OIBITA JICATEIHHOCTH, MIPEICTABICHBI B BUJIE TEXHOJIOTUYECKON KapThI JUCIIH-
TIMHBI (Tabimma 3).

Tabmuua 3 — TexHoJOrHYECKas KapTa

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

9 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 MPEABSABIIEMbIMH 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 GaIoB - CTYJIEHT MPaBUIILHO BBHITOTHUIT
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 OOBSICHUTH MOTyYCHHBIC
pe3yJIbTAThI.

HUTOI'O: 70
0aJ1710B

Kpurtepnu oneHku pe3y/1bTaTOB 00y4eHHs 110 JUCHUIIMHE:

0 — 64 % oT MakCHUMaIbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEYAOBJIETBOPUTEIILHOY» (HEAOCTA-
TOUYHBIN YPOBEHB JIJIsl IPOMEXXYTOUYHOM aTTeCTallK 110 JUCLUIUIMHE);

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

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

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

9 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 COAEPIKATCS DJIEMEHTHI Hayy-
HOTO TBOPYECTBA U JIETAIOTCSI CAMOCTOSTEIbHBIE BHIBOJIBI, TOCTUTHYTHI BCE PE3YJIbTATHI, yKa-
3aHHBIE B 33/1aHUU, KaYECTBO O(POPMIIEHHS OTUETA COOTBETCTBYET YCTAaHOBIIEHHBIM B BY3€ Tpe-
OOBaHUSAM U IIPU 3aIUTE CTYACHT MPOSBUI OTIMYHOE BIIaJCHUE MaTepHUaaIoM paboThl U CIO-
COOHOCTh apryMEHTHPOBAHO OTBEYATh HA MOCTABJICHHBIE BOIIPOCHI IO TeME PabOTHI,

- 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 BIaJCHUE MaTePHAIOM paObOThI U
CIIOCOOHOCTh apIryMEHTUPOBAHO OTBEYATh HA MIOCTABJIEHHBIE BOIPOCHI IO TEME PabOTHI;

- OLIEHKA «YJOBJIETBOPUTEIILHO» BBICTABISAETCS CTYJCHTY, €CJIU B pab0Te JOCTUTHYTHI OC-
HOBHBIE PE3yJIbTaThl, yKa3aHHbIE B 3aJJaHUH, KaueCTBO O(hOPMIIEHHUS 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 paboThI;

- OLICHKA «HEY/I0BJIETBOPUTEIILHO» BBICTABIIAETCS CTYJEHTY, €CJIM 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.




18

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




