[loKyMeHT noanucaH NpocToi 31eKTPOHHON NOANUCHIO
WUHdopmaumsa o Bnagenbue:

®WO: Mapniok Exateputa MetposHa YTBEPX]JIAIO:

[lomxHocTb: 1.0, AMPEKTOpA MHCTUTYTa MeXaHUKM 1 3HepreTuku umenn B.I. TopsukmuHa .0. IUPEKTOPa MHCTHTYTa MEXaHUKH 1

[ata nognucanus: 27.11.2023 11:40:59
YHUKa/IbHbIA NPOrpaMMHbIiA KIHOY: OHEPreTHKH UMCHHU B.IL FOpﬂ‘IKI/IHa

7823a3d3181287ca51a86a4c69d33e1779345d45

E.IL. ITapmrox

oL 2023 1.

JIner akTyanu3auun papore PaMMbI THCUHILTHHBI
b1.0.37 Ob PrF

JUIs IOATOTOBKU OakajlaBpoB
Hamnpasnenue: 13.03.02 — DaekTposHepreTHKa U 3JI€KTPOTEXHHUKA
HampaBneHHocTh: DeKTpocHaOKEHHE

®opma oOydeHus: O9Has
['on Havama mogrorosku: 2022 r.

Kypc: 3
Cemectp: 4

B pabouyro nmporpammy He BHOCATCS HM3MEHEHHUS. [IporpammMa akTyanmu3upoBaHa
st 2023 r. Hayasia MoArOTOBKH.

(®HO, yyeHas creneHs, y4eHOE 3BaHHUE)

Paspabotunk: OcmonoB O.M., .T.H., ipodeccop ///W:f
o

«27» urong 2023 r.

Paboyas nporpamma nepecMoTpeHa M OfoOpeHa Ha 3acelaHWd Kadeapsl
«Tenmorexnuka,  rugpaBIMKa U 3HeprooOecredeHHe  NPEANPUATHI
npotokos Ne 13 ot «27» utons 2023 r.

HN.o. 3aB. kad. «Terorexnuka, rugpasinuka u DOIT» % /
(4 /

KoxxeBaukosa H.I'., K.T.H., TOLIEHT

(®HO, yuenas creneHs, y4eHoe 3BaHHE) (mommee)

«27» uronsg 2023 r.

3aBeqyloUIMi BBIMycKarouled kadenapoil «NneKTpocHaOKeHHe U 3JIeKTPOTEXHHUKA
uMenHu akagemuka M.A. Bynzko»
Crymkuna H.A., K.T.H., TOIEHT

(®HO, yyeHas creneHb, yueHOE 3BaHHE) (moamwuce)”

«27» nrons 2023 r.

JIner akTyaJiM3aluu NPHHAT HA XpaHeHHe:
3aBedyromuii BeITycKaromiei kadenpoit
«DNeKTpOCHA0KEHHE U IEKTPOTEXHUKA @/ /
uMmeHu akanemuka M.A. byaszko» Crymkuna H.A., K.T.H., IOLIEHT - -
«27» nrons 2023 r.




MHUHHUCTEPCTBO CE/IbCKOI'0 X03A#CTBA POCCHICKOH ®EAEPALIUH
©®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA30BATEJIbHOE VUPEXIEHHME BBICIHIETO OBPA30OBAHUS

«POCCUMICKHM I'OCYJAPCTBEHHBII ATPAPHBIA YHUBEPCUTET —
MCXA umenun K.A. TUMUPSI3EBA»
(®I'bOY BO PTAY — MCXA umenn K.A. TumupsizeBa)

WHCTUTYT MeXaHHKHU U SHEPreTUKH uMenu B.IT. I'opsiukuna
Kadenpa Termnotexuuka, ruapasivika u SHEproobecedeH e mpeaIpUsITHIA

aupekTopa MHcTuTyTa MexaHuku
pretuky uMenu B.I1. ["'opsukuna

PABOYASI TPOT'PAMMA JIUCLIUTLIVHBI

b1.0.37 «<OBIIAS DJHEPTETHKA»

IS TIOATOTOBKH 6aKaJIaBpOB

@Ir'oC BO

Hanpagsnenwue: 13.03.02 «JNEKTPOIHEPTeTHKA U JIIEKTPOTEXHUKA
Hamnpasnennocts: «nekTpocHabxenner

Kypc 3
Cemectp 5

®opma o0yueHus: ouHas

['on Hayana moarorosxu: 2022 r.

Mocksa, 2022



Paspaborunk: OcmonoB O.M., A.T.H., IONEHT

(®HO, yuenas cTeneHs, yueHOe 3BaHHe) -/ (no, ﬁ)
«ﬁ’ » /0 2022,
r
Penensent: Crymkuna H.A., K.T.H., TOIEHT ,Zéé%
(®HO, yuenas creneHs, yueHoe 3BaHHE) (moarmc¥)

oF» _/C 2022,

Ilporpamma cocTaBieHa B COOTBETCTBHH C TpeboBanusmu = ®I'OC  BO,
NPO(ECCHOHANEHOTO CTAHAAPTA M y4eGHOro ILIaHa 10 HaIpaBJICHUIO TTOJTOTOBKU
13.03.02 «DnexTposHepreTuka 1 3MeKTPOTEXHUKAY

IIporpamma o6cyxieHa Ha 3acemaHuu Kagenpsl «Teriotexnuka, ruapaBiuka u
dHEproobecneyeH e mpeampusITHID
npotokon Ne ¢ ot « /& » W/, 202&'1“.

H.o. 3aB. kadenpoit Koxesnukopa Haraibs [eopruesHa, K.T.H., IOUEHT W //

(PHO, yuenas crenens, yueHoe 38anue) (moanHce)

«%» s 2022,

CoraacoBano:

/ Ipencenatens yue6HO-MeTORHUECKOI

KOMHMCCHU HHCTUTYTa MEXaHUKH U SHEPreTHKH %—\
umeny B.IL I'opsukuna Juamanuase O.H., x.1.0., mpodeccop
(®UO, yueHas cTeneHs, yueHoe 3BaHHE) C/('ﬁom'mu)

WAy 70O 2022r.

3aBenyIOIHii BBy CKAOIIEH kadenpoit «DnekTpocHabKeHHe U 3JIEKTPOTEXHHKA
uMeHnu akagemuka Y. A.By3ko» o
Crymikuga H.A., K.T.H., JOIEHT

(®HO, yuenas cTeneHs, yueHoe 3BaHHE) (moamucs)

«/$ 70 2022r.

/3aBe;[onmm“1 oTnenom komiuiekroanus [ITHB 2 /ﬂww{a AL
/ (nouwfct:) :




COJEP)KAHUE

AHHOTALIUA 4
1. IEJIX OCBOEHUS JNCHUITJIMHBI 5
2. MECTO JUCIIMIIJINHBI B YYHEBHOM ITPOLECCE 5
3. HEPEYEHBb [INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIX
C INTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHMSI OBPA3OBATEJIBHOM ITIPOTPAMMBL................. 5
4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI 7
4.1. PactipenencHue TPy T0EMKOCTH JUCIUILTAHBI 10 BUIAM PAOOT IO CEMECTPAM ...e.vveererererererseenseenseaseenssesseesseessesssesnnes 7
4.2 COICPIKAHME JTUCIIUTIIIIHDB «...eeuvveentteerureenuteesuteenuseessseessseesaseessseessseesnseesaseessseesaseessseessseessseesseesnseesseessseessseesseesnseesnseesns 7
4.3 Jlexuun/na0b0paTOPHBIC/ TIPAKTIHUCCKIUE/ BAHITHM ... .c.veeveereesressresseesseeseasseasseassesssesseensesssessesssesssesseesseensesssesssesssessenns 11
5. OBPABOBATEJIBHBIE TEXHOUJIOT I ...........ooouiiiiiiiiiiiieieeee ettt et st 16
6. TEKYIIIUA KOHTPOJIb YCIEBAEMOCTH U ITIPOMEXYTOYHAS ATTECTAIIUA IO UTOTAM
OCBOEHUJ JNCHUTIIIMHbI 18
6.1. TUMoBbIC KOHTPOJILHBIC 3aJ[aHUS HIIK HHBIC MAaTePHAIIbl, HEOOXOIMMBIC sl OLICHKY 3HAHUMN, YMCHUN 1 HABBIKOB U
(VIJTHL) OTIBITA JICSTCIIBHOCT . ...eeeuuvveeessereeeaerseeenseseeesseseesassssesssssssesssssssssssssssssssssssssssssssssssssssssssesssssssssssssessasssseessssesssssseeennes 18
6.1.1 Vcmosib30BaHre TUPPOBBIX TEXHOJIOTHH TP OLEHKE ZHAHTH ...vveiuveeereeeiieereesieeeseesseesseesseessseessseessseessseessseesns 18
6.1.2. KOHTPOITEHAST PAOOTA ..eevvveiuvreeerieeieeeteeeteeeteesseeaseesssaeasseessseeasseesssesssseesssessssessssessssessssessssesssessssessssessssesssseesssessns 18
6.1.3. TEKYIIIEE TECTHPOBAHKE ......cuvveeureernrrersreessseeasseessseesseessseeassessssessssessssessssessssesassessssessssessssesassessnsessssesssseenssesssseesssessns 18
6.1.4. BBITIOJTHEHNE U 3AITUTA IPAKTHICCKIX PAOOT. ... vveerieetreerieiiteeeiseesteeeseesseesseessseesseesseesssesssseessseessseesssesssseesssessns 21
6.1.5. BoImmoJIHEHUE ¥ 3AIUTA UHAUBHITYATBHBIX 3AIIAMU ... vveevvreesreessseeesseessseesseessseessessssesssseessessssessssessssessssessssessssessssessns 21
6.1.6. BBITIOJTHEHHE U 3aIHUTA JTAOOPATOPHBIX PAOOT .....vvevveeurrenreeeeensiesseenseessesssesseesseesseanseesseassesssesssessessseensessesssesseesseenseenes 22
6.1.7. [lepeueHb BOMPOCOB K 3aUETy C OMEHKOU IO JTUCTIHITIITHHE .....eeeuveeerreeenreessreeanseessseeeseesseesssesssesnsseesssesessessssessssessns 22
6.2. Onmcanne nmoka3aTeyield 1 KpUTEPUEB KOHTPOJIS YCTIEBAEMOCTH, OITUCAHUE ITKATT OLEHUBAHMS .....veeevveeeereernveeanveenns 26
6.2.1. KpUTEPUU OIEHKH BBITIOTHEHHS TECTOB. .. eecuvveeurreereessreeesseesseesseessseessseesssesssseessesssseessesassessssessssesssseesssessssessssessns 26
6.2.2 Kpurepun OLEHKH BBITIOJIHEHUS M 3AIIUTBI MIPAKTHUECKHIX PAOOT ..c..eveeerentintenieriinterieettetetentestesnesseeseeneensensensensenee 27
6.2.3. KpuTepuu OIEHKH BBITIOJTHEHUS M 3AIIUATHI TAOOPATOPHBIX PADOT ...eeeuvreierierrierireereesteesseesseessseesseesseessseessseesns 27
6.2.4. Kputepuu ONEHUBAHUS WHAUBHIYATBHBIX BAIIAM ....eceuvveereerseeeseesseeeseessseeaseessseesseesssessssesssesssseesssessssesssseesssessns 28
6.2.5. Kputepnu OLIeHKH BBIMOJIHEHUS U 3AITUTHl KOHTPOIBHOM PAOOTEL .....cuveutimreieriinienieettetetententeniesieeseeneensensensensenne 28
6.2.6. Kputepnu olleHUBaHUS IPOMEKYTOUHOT'O KOHTPOJIS (3AUET C OLICHKOM) ..cvveuveriiiinieeiieieeieientesiesieeteeneearene e 29
7. YYEBHO-METOAWUYECKOE 1 THO®OPMALIMUOHHOE OBECINEYEHHUE IV CHATLTAHBI 30
7.1. OCHOBHAST JIUTEPATYPA ....oouiiiiiiiiiiitiiiietiete ettt sttt s et e bbb 30
7.2 JIOTIOTHUTEITEHAS JIITCPATYP@ v veevvveenrrersreessseeesseessseessesssesasseessesesseesssessssessssessssessnsessssessnsessssesssessssessssessssesssseesssessns 30
7.3 HOPMATHBHBIC TIPABOBBIC @KTBI ... vveeuvveeureeesseeesseessseeasseessseeasseessessssessssesssessssessssessssessssesssessssessnsessssessssessssesssseesssessns 31
7.4. Metoanueckre yKa3aHus, peKOMEHIAINH U APYTUE MATCPUAIBI K 3AHATHSIM ....ccuvveeveerreeereesseensseessseessseessseessseesns 31
8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOMN CETH « MHTEPHET»,
HEOBXOJIUMBIX JJISI OCBOEHUS JUCHUIITIHHDBL.............oooviiiiiiieiieieceeeee ettt 32
9. NMEPEYEHb NPOTPAMMHOI'O OBECIHIEUEHHUS U HWH®OPMAIIMOHHBIX CIIPABOYHBIX
CUCTEM 32
10. OIMNCAHUE MATEPHAJIbHO-TEXHUUYECKOM BA3bI, HEOBXOJUMOM JJIsA
OCYHWECTBJIEHUSA OBPA30OBATEJBHOI'O ITPOIECCA IO JUCHUIIJIMHE 33
11. METOANMYECKME PEKOMEHJAINU CTYJAEHTAM I1O OCBOEHUIO JMCHUIIVIUHBL...................... 33
BUJIbl U ®OPMBI OTPABOTKHU TTPOITY LLIEHHBIX BAHSITHI .......ccuviieuieeeieeeetieeeeeeeteeeeeeeeteeeeaeeeveeeaeeeaseeeaneeeaveeeneeenseeeneeennens 34
12. METOANYECKME PEKOMEHJAINU TPENIOJABATEJISAM 11O OPTAHU3ALIMA OBYYEHUSA 11O
JUCIMIIVINHE 35
12.1. METOIMYECKUE PEKOMEHAALVH JUUTS UTEHUS JIEKLIVIF ..ottt eee e et ene et eeeeeneenenaeseesneene 35
12.2. METOIMYECKUE YKA3AHUSA TSI [IPOBEAEHUS JIABOPATOPHBIX BAHSTHI ......oovvivinieniiiienieiiieeeeesseneeienieneenesnens 35
12.3. METOAWYECKUE YKA3AHUS 1151 TPOBEJEHUS TEKYILETO TECTUPOBAHIS .....c..oeovviiiiiieiieiieieereere e enaeenneenne 36
12.4. METOIMYECKUE YKA3AHUSA JIJTSI [IPOBEAEHUSA IPAKTUUECKIAX BAHATH .......ouveeieiieniseiieeieiesieeeeeseeneeeesse e snens 37



AHHOTAIUA

padoueii mporpamMmbl yueOHOM qucuiuinHbl b1.0.37 «O0mast sHepreTuxka» aJs
MOATr0TOBKM 0aKa/JIaBPOB 110 HANIPABJIEHHIO NOATO0TOBKH
13.03.02 — «DeKTpo3IHEPreTHKA U JJIEKTPOTEXHUKA),
HANPABJIECHHOCTH «JIEKTPOCHAOKEHUE»

eanb ocBoeHUs] AUCHUILTUHBI: (popMUpOBaHUE Y OOYJAOIIMXCS KOMITETCH-
Ui, 00eCcTIeunBAIONTNX TOHUMAHUE TEPMOTUHAMUYECKUX OCHOB PabOTHI TEXHOJIOTH-
YECKOTo 000PYIOBaHUS IO MPOW3BOJCTBY TEIIOBOW M AJIEKTPUYECKOW SHEPTUM HA
TEIUIOBBIX AJeKTpuueckux cranuusax, ADC, I'DC, Bkitovas HETPaIUIIMOHHBIE UCTOY-
HUKH SHEPIUH, C MPUMEHEHHUEM COBPEMEHHBIX LU(POBBIX TEXHOJOTUH U HHCTPY-
MEHTOB, O()UIIMATIBHBIX UHTEPHET-CAUTOB /1JIs1 BHIMIOJHEHHUSI TEXHOJIOTHYECKON U KC-
IUTyaTallMOHHOM BUAO0B MPodheCCUOHATBHON NeATeTbHOCTH.

MecTo AUCHUNIMHBI B Y4eOHOM ILIaHe: TUCUUIUIMHA BKJIIOYEHa B 00s13a-
TeJbHYIO YacTh YU4e€OHOIO IJIaHa Mo HarnpaByieHUIo moaAroToBku 13.03.02 — DniexTpo-
DHEPreTUKA U 3JIEKTpOoTeXHUKa, HuKI bl. O, tucuunianHa ocBanuBaeTcs B 5 CEMECTPE.

TpeboBanus Kk pe3yjbTaTaM 0CBOEHHMS JUCHMILIMHBI: B PE3YyJIbTATE OCBOE-
HUS TUCIUTUIMHBI (DOPMUPYIOTCS CIASAYIOMNE KOMIIETEHIINN (MHIUKATOPBI JOCTHXKE-
Hus komnereHun): YK-1(YK-1.2), OIIK-3(OIIK-3.5).

Kparkoe cogep:xanue IuCHUININHBI:

DHepropecypchl U WX HCIOJIb30BaHHe. HeBO30OHOBIsIEMbIE U BO30OOHOBIISIEMbBIC
WMCTOYHUKH SHepruu. TexHuueckas TepMoanHaMuka. [IepBblil 3aKOH TEPMOJAMHAMUKH.
TepMoanHaMuuecKkue MPOIECChl, UCIOJIb3YEMbIE TTPU MPOU3BOJICTBE TEIJIOBOM U 3JICK-
Tpuueckoi sHepruu. Lukibl, Tepmuueckuid KII/] nukna. Bropoit 3aKkoH TepMOAMHAMMU-
ku. BogsHol nmap. OCHOBHBIE TEPMOJMHAMHYECKHAE TapaMeTPhl BOABL U BOASHOIO Napa.
OcHoBBI Teopuu TeruiooOMeHa. Teruionepeaadya U OCHOBBI pacueTa TerI00OMEHHBIX
amnrapaTroB SHEPreTUYECKUX YCTaHOBOK.

Tennosnepreruxa. L{ukisl TermmoBbix ekTpudeckux ctaniui (TOC). OcHoBHOE
u BcrioMoratesnbHoe obopynoBanre TOC, TOLI, 'POC, ADC. I'maposuepretuka (I'23C,
['ADC). Herpagunmonnas suepretnka. ComHEYHas] U BETPOBas dHEPreTHKA, OMOIHEP-
TeTUKA, T€0TePMAJIbHBIE ATIEKTPOCTAHIIUH.

Korensubie ycranoBku. OCHOBHOE W BCIIOMOTATEIbHOE 000PYI0BAaHUE KOTEIh-
HbIX. KoTenbHbIe arperaTbl, OCHOBBI UX TEIMJIOBOTO pacyeTa.

Cucrtemsl TertocHabxkenus. OCHOBHOE TeruioukamonHoe obopyaoBanue. Temn-
JIOBBIE CETH, TEIJIOBbIE MyHKTHI.

CoBpeMeHHbIE HarpaBieHUsi pa3BuTUsl SHepreTuku. Lludposas sHepreruka.
VYenoBust st pazpaboTku HUGPPOBBIX TEXHOJOTUMN B 3HepreTuke. OcHoOBa 1UGPOBOM
TpaHchopMaIi TEIIOBOM 3HepreTuku. KoHTposb 3a TexHuueckum coctosinuem TOC
MIOCPEACTBOM aBTOMATU3UPOBAHHON CHUCTEMBI YIPABJIEHUS TEXHOJIOTMYECKUMHU MTPOIIEC-
camu (ACY TII). Ocnopnbie kommoHeHTHl ACY TII Ha mpuMepe TerioBoOM CeTH.

Oo0mast TpyaoeMkocTh Aucuumiannbl: 108 gaca (3 3au. en.).

ITIpoMeKYyTOYHBIN KOHTPOJIb: 3a4ET C OLICHKOU.



1. etk ocBOeHMST TUCIUILTHHbBI

Llenpr0 OCBOEHUS] NUCLMIUIMHBI SIBIAETCS (DOPMUPOBAHHE Yy OOYy4YaIOIIUXCS
KOMITIETEHIINM, 00eCTeunBarOINX CIIOCOOHOCTh (OPMHUPOBATH MOHUMAHUE TEPMOIU-
HAMUYECKUX OCHOB pabOThl TEXHOJOTMYECKOTO OOOpYAOBAHMS IO IMPOU3BOICTBY
TEIUIOBOM W DJIEKTPUYECKON SHEPrUU Ha TEIJIOBBIX JEKTPUUECKUX CTaHUUsIX, ADC,
['DC, BKItOUasT HETPANUIIMOHHBIE UCTOYHUKU JHEPTUH, C IPUMEHEHUEM COBPEMEH-
HBIX HU(POBBIX TEXHOJOTHN U MHCTPYMEHTOB, O(ULINATBHBIX HHTEPHET-CAUTOB IS
BBITIOJTHEHHSI TEXHOJIOTUYECKON M IKCIUTYaTaIllHOHHOM BUAOB MPOQECCHOHATBHOMN Jie-
ATENBHOCTH.

2. MecTo TUCHMILTAHBI B y4e0HOM IpoLecce

Hucuunnuna «O011as 3HepreTuKa» BKII0UeHa B 00s3aTeNIbHYI0 YacTh y4eOHO-
ro iana, 6moka b1.0. ductunnuue «O01mas sHepreTuka» peanu3yercs B COOTBET-
ctBuu Tpedoanuit GI'OC BO, OIIOII BO u YuebHoro miaHa mo HampaBJICHUIO
13.03.02 — «OneKTpOIHEPreTHKA U AIEKTPOTEXHUKA», HAIIPABIEHHOCTh: «DIEKTPO-
cHaOKeHuey.

[IpeamiecTByOMKUMH KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyeTcs AKC-
nurmHa «OO01as SHEPreTUKay, ABISIOTCS:

Marematuka (1 u 2 xypc, 1, 2 u 3 cemectpn), pusuka (1 u 2 xypc, 2, 3 u 4 ce-
MecTphl), xumus (1 kypc, 2 cemecTp), dJeKTpoTexHudYeckue marepuansl (1 kype, 1
cemecTp), unpopmatuka (1 xypc, 1 cemectp), HauepTareibHas TEOMETPUS U HUHIKE-
HepHas rpaduka (1 u 2 kypc, 1, 2 u 3 cemecTpsi).

Jucuunnnna «O0mias SHepreThKay SBISIETCS] OCHOBOMOJAratonel I u3yue-
HUS CIEIYIONUX TUCIUTUINH: «DIEKTPOCHAOKEHHE», « DIEKTPOTEXHOIOTUIY, « IKC-
IUTyaTalysl CUCTeM »3JeKTpocHaOxeHus», «HamexxHocTh cucteM sieKTpocHalxe-
HUSD.

Oco0eHHOCThIO JUCHMILIUHBI SBISIETCSI HE TOJIBKO €€ TEOPeTHYECKOoe, HO U
PUKIIATHOE 3HAYEHUE MPHU TOATOTOBKE OaKalaBpOB TaHHOTO MPOQHIIA.

Pabouas mporpamma nucnuriuabl «O01as YHEPTeTUKAY JIJIT HHBAIHUIOB M JTHI]
C OrpaHMYECHHBIMH BO3MOXKHOCTSMHM 370pPOBBsI pa3padaThiBaeTCsl MHAMBUAYAIBHO C
y4€TOM OCOOEHHOCTEH MCUXO(PU3UUECKOTO PA3BUTUS, UHIUBUAYATbHBIX BO3MOXKHO-
CTE! U COCTOSIHUSA 3I0POBBS TAKUX O0YHAIOIIUXCS.

3. Ilepevyenb MIaAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO IUCHUILIUHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3y/JIbTATAMH 0CBOECHHS 00pa3oBaTeIbHOM
NpOrpaMMbl

OO0pa3zoBaTenbHbIC PE3yJbTaThl OCBOCHUS JUCIUTUIMHBI 00YJarONUMCs TIPe/-
cTaBJIeHBI B Ta0uIe 1.



TpeGoBanus Kk pe3yJbTaTaM OCBOCHHUS Y4eOHOH JUCIUNIMHBI

Tabmuma 1

No Kon CopeprxaHue WNuaukaTtopsl KOMIETSHIUN B pesynbrate n3ydeHus: yueOHOW TUCIUILIMHBI 00y4Yaloluecs JOJDKHBI:
- KOMIIe- KOMITeTeHIMY (Wi e€ ya-
n/m 3HAThH yYMEThb BIAJCTh
TCHITUH CTH)
1 VK-1 |cnocoben  ocymectBisiTh | YK-1.2 Mcnonb3yeT cHCTEMHBIH |- METO/BI M TEXHUYECKUE CPEJI- |- CTABUTh 1I€Jb M ONPEJENATh | - HaBbIKaMU pabOThl ¢ MUCTOYHHKA-
TIONCK, KPUTHYECKUH aHa- |MOAXOH ISl PELICHUs] II0CTaB-|CTBAa MOIydeHHWs WH(oOpManuwy, | BEIOOp myTeil €€ JOCTHKEHHS, | MH WH()OPMAaIUH, CIIOCOOHOCTHIO
JW3 U CHHTE3 MH(pOpMAlNy, | ICHHBIX 33Jad C IPHUMEHEHHEM | METOMBI U MPUEMBI CUCTEMATH- | IPUMEHATH IOJIyYCHHBIC 3HA- | CHCTEMAaTH3HPOBATh 3HAHNUS,;
TIPUMEHSTH CHCTEMHBIN | COBPEMEHHBIX IU(POBBIX TEXHO- | 3aIMU HHPOPMAINY; HUSI [UISl PeIIeHHs MpoQeccH- |- HaBBIKAMH ITOMCKAa HMH(OPMALUH
MOAXO0J U pEIICHHs IO- | JIOTMH U HHCTPYMEHTOB. - BO3MOXHOCTH VIHTepHeT- | OHaJIBHBIX 3a/1a4; MIOCPEACTBOM IEKTPOHHBIX pecyp-
CTaBJICHHBIX 3a/1a4 pecypcoB M IPOTPaMMHBIX |- HNPUMEHATh B KOMMYHHKa- | coB SIHnmekc, Mail, ocymecTBisaTh
MPOXYKTOB MPH PEIICHUU NpO- | IHOHHOM  Tmpolecce i |oOMeH mH(popmanuei ¢ mpumeHe-
(beccHOHANBHBIX 33/1a4 B y4eO- | yCKOpEeHHMs Tpoliecca repeaa- | HueM cucreMsl Google;
HO-METOAMYECKIM noprasne | 4u, oOpaOOTKM M HHTEpIIpe- |- HaBBIKAMH BU3yaJIHM3allMM JaH-
PITAY-MCXA HWMEHU | TAMM ~ WHQOpMAlMM  Tpo- [HBIX ¢ npuMmeHeHuneMm Microsoft
K.A. TumupsizeBa LMS «Moo- | rpammusie npoayktsl Excel, | Power.
dley. Word, Power Point, Z;oom,
butpukc24, Skype.
2 OIIK-3 |cnocoben nmpumensTh coot- | OIIK-3.5  JleMOHCTpHpYET MO-|- OCHOBHBIE 3aKOHBI TEPMOJM- |- HCIIOJIBb30BaTb OCHOBHBIC |- CIIOCOOHOCTBIO CHCTEMAaTH3HPO-
BETCTBYIOIINI ¢u3uKo- | HUMaHue (U3UIECKUX SABICHUI M |HAMUKM M TEIIOOOMEHa, OC- [3aKOHBI TEPMOAWHAMHUKH M |BaTh 0a30Bble 3HAHUS B 00JacTH

MaTeMaTH4YeCKUW armmapar,
METOJBI aHAIM3a U MOMACIH-
POBaHUS, TEOPETUIECKOTO U
SKCIEPUMEHTAIBHOTO  WC-
CJEeIOBaHUSl TpPH PEUICHUH
npoheCCHOHANIBHBIX 33124

MPUMEHSET 3aKOHBI MEXaHHKH,
TEPMOJWHAMHUKH, JJIEKTPHICCTBA
W MarHeTm3Ma C IpHMEHEHHEM
COBPEMEHHBIX HU(PPOBBIX TEXHO-
JIOTMHA U UHCTPYMEHTOB.

HOBHBIE  TEPMOIMHAMUYECKHUE
MpOLIECCHl U TePMOJANHAMUYE-
CKHe IMKJIBI, CBOWCTBa pabo-
YUX TN MPUMEHSEMBIX TpH
NIPOM3BOJICTBE  TEIUIOBOH |
IIEKTPUUECKOI IHEPTUH;

- BO3MOXHOCTH VHTepHeT-
pecypcoB M IPOTrPaMMHBIX
MIPOJXYKTOB TP PELICHUH TIPO-
(eccHOHANBHBIX 33/1a4 B y4eO-
HO-METOJMYECKAM noprase
PTAY-MCXA AMEHH
K.A. Tumupsizena LMS
«Moodley.

TerioMaccooOMeHa B pacde-
TaX TEXHOJIOTHYECKOTO 000-
PYHOBaHUS Ui TIOJyYEHUS
TEIUIOBOM H  3JIEKTPUYECKOM
SHEPTHH;

- IPUMCHATH U YCKOPCHHS
mporecca mepenadu, oobpa-
OOTKM M HWHTEpIpETAllid WH-
dbopmarmu MPOTPaMMHEIC
nponyktel  Excel, Word,
Power Point, Z;oom, bur-
pukc24, Skype.

TIOJIYICHHS TEIUIOBOW W DJIEKTPH-
YECKOW DHEPruu M TOTOBHOCTHIO
WCTIONIb30BaTh WX B mpodeccro-
HaJILHOU JIesITEIIFHOCTH;

- HaBBIKAMHU TIOMCKa MH(OpMAIu
B cepe IKCIUTyaTallid SHEPreTh-
YECKOro O00OpYAOBaHHS IOCPEI-
CTBOM  3JICKTPOHHBIX  PECYPCOB
Sunexc, Mail, ocymecTBiIsaTh 00-
MeH uH(popMaIue ¢ mpUMEHEHU-
em cuctemsl Google;

- HaBBIKAMH BH3yalW3allid JaH-
HBIX C mpuMeHeHHeM Microsoft
Power.




4. CTpyKTYypAa U coJeprKaHue TUCUUIIMHBI
4.1. Pacnipeesienne TPyI0EMKOCTH IMCIUILIMHBI IO BUIaM PadoT Mo ceMecTpam

O6mass TpyHO0EMKOCTh JUCHMIUIMHBI cocTaBisieT 3 3ad.ea. (108 wacoB), ux
pacrpejieneHye 1mo BujaaM paboT B 5 ceMecTpe NMpeJICTaBiIeHo B Tabuiie 2.

Tabmura 2
PacnpenesieHue Tpya10E€MKOCTH TUCHMILUIMHBI 0 BHAaM padoT Mo ceMecTpam

TpynoémkocTb
Bun yueOHo# padoThbI qac. GemeeniNG
O0mas TpyA0EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY TIIaHy 108 108
1. KontakTHas padora: 48,35 48,35
AyauTopHasi paéora 48,35 48,35
8 MOM yucine:
aekyuu (J1) 16 16
npaxkmuueckue 3auamus (113) 16 16
nabopamopvie pabomwl (JIP) 16 16
KOHMAKMHAs paboma Ha npomexcymourom konmpoae (KPA) 0,35 0,35
2. CamocrosTeabHas pabora (CPC) 59,65 59,65
Konmponvnas paboma (noocomosxa) 10 10
camocmosmenvHoe uzyuerue pazoenos, Camono020mosKa
(npopabomka u nogmopeHrue 1eKyuoOHH020 Mamepuaia u ma-
mepuana y4eOHUKo8 u y4eOHblX NocooOull, N0O20MoeKa K 1a0o- 40,65 40,65
PAMOPHBIM U NPAKMUYECKUM 3AHAMUIM.)
Ilooecomoska k 3auemy ¢ 0yeHKoU (KOHMPO.ib) 9 9
By npome:kyTo4HOro KOHTPOJIS: 3aueT ¢ OLEHKOMN

4.2 Conep:xxanmne TUCHUATIIAHBI

Ta0Omuma 3
TemaTn4yeckuii NUIaH y4eOHOM TMCIUTIIHHBI
HaumeHoBaHue pa3/ie/ioB U TeM Bcero AyautopHasi pa6ora BHeayaurop
U CIUIIIINHBI J mnm3 |JIpP IIKP | nas pa6ora
CP
Paznen 1 «QHepropecypcol u 170:¢ 8 2 2 4
HCIIOJIb30BaHUE. HeBo300HOBIIsIEMBIE u
BO300HOBJISIEMbIC HCTOYHUKH SHEPTHUI
Pa3nen 2 «OCHOBHBIE MOJIOKEHUS 15 2 1 4 8
T€XHI/I‘-I€CKOI‘/JI TepMO,Z[I/IHaMI/IKI/I»
Paznen 3 «OCHOBBI TEOpUM TETLTIOOOMEHA) 16 2 2 4 8
Paznen 4 «lIpunuunuaneHble cxembl # | 16,65 2 4 10,65
TEPMOJIMHAMUYECCKHE LIMKJIBI TEIJIOBBIX
ANEKTPUYECKUX CTAHIUIN»
Paznen 5 «OcHOBHOE 000pY/IOBaHHUE TETUIOBBIX 14 2 4 8
AIEKTPUYECKUX CTAHIUIN»
Paznen 6 «BcmomorarenbHOe 000pYy/IOBaHHE 12 1 4 7
TCITIJIOBBIX 3H€KTpI/I‘IeCKI/IX CTaHI_[I/II\/'I»
Paznen 7 «I'mgposnepreruxka. Berposas, 12 2 4 6
COJTHEYHASI U OMO-DHEPTeTHKAY)
Pasnen & «Cucremsl TeImIocHAOXEHU. 14 3 3 8
CoBpemeHHbIE HaIpaBJICHUS pa3BuTug
sHepretuku. [{udposas sHepreTuxar»




HaumeHoBaHue pa3/iejioB U TeM Bcero AyauTopHasi pabora Bueayautop
JTUCIUIIINHBI J 13 |JIP IIKP | nas pa6ora
Cp
KonTakTHas paboTa Ha IPOMEKYTOUHOM 0,35 0,35
koHTpoiie (KPA)
Bcero 3a cemecTp 108 16 16 |16 0,35 59,65
HToro mo AucuuInjInHe 108 16 16 |16 0,35 59,65

Paznen 1 DHepropecypchbl U UX Ucnoyib3oBanne. HeBo300HOBIIsieMble U BO3-
00HOBJIsIEMbIe HCTOYHNUKHU IHEPIUH

Tema 1. JHepropecypcsl 4 MX MCIIOJIb30BAHUE

O6mme creaeHusi. Duepropecypcbl mupa U Poccuu. TommmBHO-IHEPTreTUYECKUN
koMmiieke (TOK). IIpobOseMbl COBpEMEHHON SHEPreTUKH. DHEpreTHYecKas MOJIUTHKA
Poccun B HOBBIX 3KOHOMHYECKHUX YCIOBHUSAX. OCHOBHBIE HAINPABJIEHUS PAMOHAIBHOIO
DHEPro- U TEIJIOMCIOIb30BAHMS.

Tema 2. HeBo300HOBIsIeMble W BO300HOBJIAeMble HCTOYHUKH JHEPrUH

HeBo300HOBIsIEMbIE TOTUTMBHBIE pecypchl. TomnuBo: kiaccudukaius, cocTaB U
XapaKTepUCTUKU TOIIMB. OpraHuveckoe TOIUIMBO. TerioTa CropaHusi, yCIOBHOE TOI-
muBo. ['openue ToruBa. Heopranumueckue torumpa. SAaepHoe TorauBo. Bo3oOHOBIIA-
€MbIE MCTOYHHKHA HDHEPIHM: COJIHEYHAs] SHEPrus, reoTepMallbHasi JHEPTUsl, dHEPrus
OroMacchl, SHEPTUsl JBUXKEHUS BO3[yXa, THIPOIHEPIeTUUECKHe pecypchl. Bropuunbie
TEIUIOBBIE SHEPTOUCTOYHHKHU.

Pazgen 2 OcHOBHBIE MOJI0KEHUS TEXHUYECKON TEPMOAMHAMHUKH

Tema 3. TexHn4eckasi TepMOJAMHAMHUKA, OCHOBHbIE IIOHATHS

Tepmonunamuueckas cuctema. Pabouee Teno. [Tapamerpst cocTtosiHust paboue-
ro tena. Uneansnsii ra3. Ypasaenne Knanenpona. TemnoemMkocTs.

[lepBbiii 3aKOH TEPMOAMHAMMKH JJISl 3aKPBITHIX cucteM. PaboTa pacimmpenus.
OnpeneneHue TEMIOThl, U3MEHEHUS] BHYTPEHHEH SHEPTUU M SHTAJbIIMU 4Y€pe3 Tep-
MOJMHAMHYECKUE apaMETPbI COCTOSHUS. p-V U T-s TUarpaMMsl.

Tema 4. TepmoguHaMuYecKue MPOLECChI, HCNOJAb3yeMble NPH MPOU3BOICTBE
TENJIOBOM U 3JIEKTPUYECKON IHEPIrum

OCHOBHBIE TEPMOAMHAMUYECKHE NPOLECCHI U HX HccienoBaHue. M30XOpHbI
nporiecc. M3o6apusiii npouecc. M3zorepmudeckuii mporecc. AauabaTHbId U OJIUTPOII-
HbIE POLIECCHI.

[Ipsimble U 0OpaTHBIE KPyroBbie Mpoliecchl (LKKIbI). TepMoagnHaMUYecKre 1HK-
76l TETIOBBIX MamuH. CyHIHOCTh U (POPMYIHPOBKH BTOPOTO 3aKOHA TEPMOIUHAMUKHU
NPUMEHUTENBHO K TerioBbIM MamnHaM. Tepmuueckuit KITJI. [Ipsimoit u oOpatHbIil 00-
paTuMble HUKIbI KapHO M aHanu3 UX CBOMCTB.

Tema S. PeaabHble razol. Boasinou nap

OO01ue nmoHsATHS 0 MapooOpa3zoBaHUU. p, V — AMArpaMma BOASHOTO mapa. OCHOB-
HbIE TEPMOJAMHAMUYECKUE MapaMeTpbl BOASHOTO Mapa M CIOCOOBI UX OMpEAeNICHUsI.
VYaenbHas Ternorta napoobpasoBanus. PopMyIibl ONpeneaeHus MapaMeTpOB BIAKHOTO
napa. 7,s v h,s — nuarpaMmmsbl BOJSIHOTO Tlapa.

Pa3nen 3 OcHOBBI TEOPHUH TEIJIOOOMEHA
Tema 6. OCHOBBI TeopuM TEMI000MeHA




[Ipenmer u 3amaun Teopuu TeriooOMeHa. OCHOBHBIE MOHSATUS U ONpPEACIICHUS.
Bunel nepeHoca TEIUIOTHI: TEIIONPOBOJHOCTb, KOHBEKLUS M U3aydeHue. OCHOBHbIE
YHCJICHHBIE XapPaKTEPUCTUKU MEPEHOCA TEIJIOTHI: TEIJIOBOM MOTOK, MJIOTHOCTh TEIUIO-
BOro mnoroka. TemnonpoBogHOCTh. 3akoH TemnonpoBoAHOCTH Pypbe. KOHBEKTUBHBIN
TEI1000MEH, TEIUI00TAa4a. Y paBHeHHE TemnooTaaun Herotona-Puxmana. TeriooOMeH
uzinydenueM. 3akod Credana-bonsiimana. CoXHBIN TEIO0OMEH.

Tema 7. Tenuionepenaya u OCHOBBI pacyeTa TeMJI000MEeHHBIX ANNAPATOB
IHEPreTUYEeCKUX YCTAHOBOK

Tennonepenaua. YpasHenue temonepenaun. Kosgduurent remnonepenay.
Tennonepegaya 4yepe3 MIOCKYI0 W UUIMHAPUYECKYIO CTEHKH. TersoBas M30JISILU.
Br16op matepuana ternnoBod n3ossiuu. OCHOBHBIE BHABI TEINIOOOMEHHBIX amnmnapa-
TOB M METO/IbI UX pacyeTa.

Pa3znen 4 IlpyHuuNuaJbHbIE CXeMbl H TEPMOAMHAMHYECKHE LHMKJIbI TEII0-
BBIX JJICKTPHYECKHUX CTAHIMHI

Tema 8. [IMKJIbI OCHOBHBIX TEIUIOBBIX JJIEKTPHYECKHUX CTAHLUI

Tunber temnoBbix snekTpoctaniuii (TOC). Ilpocrteitmue npUHIMIUATLHBIE
TEIJIOBBIE CXEMBI KOHIEeHCaIMOHHBIX TOC.

[Mukn Penkuna Ha meperperom nape. BolOOp HadalbHBIX M KOHEYHBIX Iapa-
METPOB U CXEMBI MPOMEXKYTOUHOTO neperpesa napa Ha TOC. Boibop uncna cryneHeit
U TeMIIepaTypbl MOJOrpeBa MUTATeNbHON BOABl. OCOOEHHOCTH CUCTEM pEreHepaTHB-
HOTO IMOJIOTPEBa MUTATENBbHOM BOABI MapoTypOUHHBIX ycTaHOBOK TOC. CyTouHbIe U
roJI0Bble TpaUKHU TEIJIOBBIX U AIEKTPUUYECKUX HArpy30K; BBHIOOP 3JEKTPOCTAHIUH
11 ux nokpseitus. [lorepu m KIIJ[ TermoBbIX AMEKTPOCTAHLIHMM HAa OPraHUYECKOM
toruBe. [lokazaTenu TEmaIoBON SKOHOMUYHOCTH TEIJIOBBIX 3nekTpocTaHiuu (TIC).
VYcnoBus NPUMEHUMOCTH CXE€M Pa3AebHOTO U KOMOMHHPOBAHHOTO 3HEpProcHadxke-
HUS.

Ternosele cxembl ADC: OOHOKOHTYpHas, NBYXKOHTYPHAsl M TPEXKOHTYpHas.
OcHoBHoe sHepreTrueckoe o0opynoBanue ADC; OCHOBHbIE OTINYUSA U OCOOEHHOCTH
ITUX THUIIOB JHEPIeTUYECKHX PEAaKTOPOB. PEaKTOpHBIE YCTAHOBKU JIBYXKOHTYPHBIX
ADC. Tlaporeneparopsl, TypOUHBI, IPOMEXKYTOUHBIE CENAPATOPHI U MapoIeperpena-
TEJIU aTOMHBIX 3JeKTpocTaHuu. OcobeHHoCTH nmapoTypOuHHOoro nukna ADC. Ilpe-
MMYILECTBA aTOMHBIX 3JeKTpuyecKux cTtaHuui (ADC) 1Mo CpaBHEHUIO C TEIJIOBBIMU
AIIEKTPOCTAHLHSMH.

[ukel Ta30TypOMHHBIX, MAPOTa30TypOMHHBIX YCTaHOBOK. OXpaHa OKpyXaro-
1IN cpeabl OT BO3JAEHUCTBUS TEILIOBBIX JJIEKTPOCTAHIUMN. TEXHMKO-DKOHOMHUUYECKUE
MIOKAa3aTeJI TEMJIOBBIX 3JIEKTPOCTAHIUH.

Paznen 5. OcHoBHOe 000py10BaHNeE TEIUIOBBIX JJIEKTPHYECKUX CTAHIMI

Tema 9. JHeprerndeckue KoreabHble. [IapoBbie 1 BogorpeiiHbIe KOTJIbI

[TapoBble U BOAOTPENHBIE KOTJIbI, TUIBI KOTJIOB U UX OCHOBHBIE XapAKTEPUCTHU-
k. OCHOBBI TEIUIOBOTO pacuera KOTeIbHOro arperata. TemuioBon Oamanc u KII/]
KOTJIa, pacxold TominBa. OCHOBHBIE Y3JIbl KOTEJIBHOIO arperara: TOMOYHbBIE U Tope-
JIOUYHBIE YCTPOMCTBA, PAJMALMOHHBIE M KOHBEKTHBHBIE IOBEPXHOCTH, OCHOBBI HX
TEIUIOBOTO pacyera.

Tema 10. ITapoBble 1 razoBble TYPOUHBI



[IpuHuun neicTBUS U yCTPOUCTBO TypOuH; peoOpa3oBaHKe SJHEPTUU B CTyIIE-
HU TypOuHbl; norepu v KIIJ| TypOMHHOM cTyneHu; MHOrOoCTyleH4YaTble TypOUHBI.

Pa3znen 6. BcnomoraresibHOEe 000pYyI0BaHHE TEIVIOBBIX 3JIEKTPOCTAH U

Tema 11. O0opyaoBanue 1Jisi BOJAONOATOTOBKU U HATHETATEJbHbIe MAIIIMHBI
TEIJIOBbIX JJIEKTPOCTAHIU

BoaHoe X034MCTBO TETUIOBBIX JJIEKTPOCTAHIMNM, MEXAHUYECKAS] M XUMHYECKas
OYKCTKA BOJIbI, I€a3PallMOHHbIE YCTAHOBKU. XapaKTEPUCTUKHU, KOHCTPYKIIUU U YCIOBUS
SKCIUTyaTani HacocHoro obopynoBanus TOC: KOHACHCATHBIX, MUTATEIBHBIX, IpPE-
HAXHBIX, MUPKYJSIITUOHHBIX, CETEBBIX HA MOJMUTOYHBIX HACOCOB; BHIOOP MPHUBOJIA ITH-
TaTeIBLHOTO Hacoca. BeiOOp ocHOBHOTO W BcmoMorarenbHoro obopynoBanus TOC.
Hasnauenne, npuHiun paboThl, CXEMbl BKIIOUYEHUS U KOHCTPYKIIUH TEIJI00OMEHHBIX
anmaparToB, JIeadpaTopoB, OXJIAAUTENICH MMapa U IpeHaka, HCTIapUTeNiel U mapomnpeoopa-
30BaTeleH.

Paznen 7. 'maposHepreTuka. BerpoBasi, coiHeUHasi U OMO-DHEPreTUKA

Tema 12. I'mapo3/1eKTPOCTAHIIMHA

CocrtaB u kommnoHoBKa rujpodiekrpoctaniuu (I'9C). Knaccudukanus ['DC.
['uapoakkymynupyroniue asnekrpoctaninu (I'TADC). Knaccudukanus ruapabinye-
ckux TypOuH st ['DC: akTUBHbBIE U pEaKTUBHBIE THAPOTYPOUHBI, SHEPTETHUECKHE
XapaKTepUCTUKHU THIPOTypOuH. COoCcTaB U KOMIIOHOBKA OCHOBHBIX coopy»keHuu ['9C.
KackagHoe 1 KOMIUIEKCHOE MCIOJIb30BAHHE BOJAHBIX pecypcoB. PerynupoBanue peu-
HOTo cTOoKa. IIpoekTupoBaHHME M 3KCIUTyaTalus TMAPOIHEPTreTHYECKUX YCTaHOBOK.
['mnposHepreTrka mManblx ruaposnnekTpoctanuuid: ['OC pyciaoBble, BOJIHOBBIE 3HEp-
rOyCTaHOBKH. Pemienue 3xonoruyeckux npoOaemM npu KOMIJIEKCHOM HCTIOIb30BaHUH
BOJHBIX PECYPCOB.

Tema 13. CosiHeUHBbIe SJHEPreTUHYECKHEe YCTAHOBKH

Cucrembl CONIHEUHOTO TeriocHa0xkeHusl. CoTHEUHbIE ANEKTPOCTAHLIUU C LIEH-
TpaJIbHbIM MpPUEMHUKOM. DOTO3NIEKTpUUECKHE CTaHUUU: (POTOIPGDEKT, CONHEUHBbIE
AIIEMEHTHI, COJIHEYHBIE MOJYJH, JJIEKTPUUECKUE CXEMbl X COCIWHEHHUS B COCTaBE
COJIHEYHOM OaTapen.

Tema 14. BerposHepreruka. buosnepreruka

Berposneprerndeckue ycranoBku (BDY): mpunnmmbel mpeodpa3zoBaHus BETPO-
BOM 3HEPruu; NPUHIMUIHAIBHBIE CXEMbl MU OCHOBHBIE Y3JIbl BETPOIHEPrEeTUUECKUX
yCTaHOBOK. bruosHepreTndyeckue yCTaHOBKH, IPUHIUIIBI PA0OTH M KX 000pPYyI0BaHUE.

Bropuunsie suepropecypcesl (BOP); knaccuduxamms BOP u HanpaBnenus ux uc-
MOJIb30BaHUA. Y TUJIM3AIMOHHBIE SHEPreTHUECKHE YCTAaHOBKHU; pecypcocOeperaromiue
TE€XHOJIOTHH.

Paznen 8 Cucremsbl TeminocHadxkenusi. CoBpeMeHHbIe HaNpaBJeHUsI Pa3BH-
THS JHEPreTUKH

Tema 14. CucteMbl TenJiocCHA0KeHUS

Knaccudukanus cuctem terocHaOxeHus. CUCTEMbI MCTOYHHKOB TEIUIOTHI,
sHepreTudeckas 3pPpekTuBHOCTh Ternodukanuu. PalloHHbIE U IPOMBILIIIEHHBIE OTO-
NUTEIbHbIE KOTEJIbHbIE. BHENIHME TemIoBble MOTPEOUTENN; pPACUeT TEIUIOBbIX
Harpy30Kk W rpadukd 3THX HArpy30K. TEIJIOHOCUTENTH CHUCTEM TETUIOCHAOKCHUS.
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CxeMbl TeIIOCHAOXEHUS OT BOJOTPEMHOM M MapoBOW KoTelbHOW. OCHOBHOE M
BCIIOMOTaTeNbHOE 000PYAOBaHUE MAPOBBIX U BOJOTPEHHBIX KOTEIbHBIX.

TeruioBble ceTH, TMAPABINYECKUN U TEIUIOBOM pacueTr TeruioceTer. TenoBbie
NYHKTHI (MojcTanuuu). MHauBKUyallbHbIE U 1IEHTpaJbHbIe TEIIOBbIE MyHKTHI. Cxe-
Mbl TPUCOEIMHEHUS TEIUIOBBIX MOTPEOUTENe K TEIUIOBOM CEeTH; peryjJupoBaHHe
TeIIONOTPEOICHHUS.

Tema 15. CoBpemeHnHble HanpaBJjieHUus1 pa3purtus dHepreruxku. [Hudgposas
JHEPreTuKa

YcnoBus s pa3paboTku MU(POBBIX TEXHOJOTHH B 3Hepretuke. Buptyasb-
HbIE MOJICJIA TEIUIOBOM JJIEKTPOCTAHIMH, COJTHEYHOW M BETPOBOW 3JIEKTPOCTAHLIMM,
OMOPHEPTeTUUECKON YCTAHOBKH.

OcHoBa 1 poBoii TpaHchHOpMAIH TETUIOBOUW dHepreTrku. KOHTpoh 3a Tex-
HU4YeckuM coctostHueM TOC mocpecTBOM aBTOMATU3UPOBAHHON CHCTEMBI yIIpaBiie-
Hus TexHonornueckumu mporeccamu (ACY TII). OcnoBublie komnoneHTol ACY TII
Ha [PUMeEpPE TEILIOBOM CETH.

4.3 Jleknun/nadopaTopHble/IpakTHYeCKUe/ 3AaHATHS

Ta0Omuma 4

Couepmaﬂne .]'ICK[IHﬁ, naﬁopaTopnoro NMPAKTUHKYMA, IPAKTHYCCKUX 3aHATHHI 1

KOHTPOJIbHBIC MEPONIPUATHSA
dopMupyemble
Ne u HazBaHme JeKIuii/ Bu

Ne | HazBanue pa3zne- H KOMIICTCHIIH A Kon-Bo

71a00paTOPHBIX/MTPAKTHYCCKUX | (MHIMKATOPHI | KOHTPOJBHOTO

/1 JIa, TEMBI . JacoB

3aHATUH AOCTIDKCHHUSA | MEpOIPHUSATHS
KOMIIETEHITUY)
1. | Pa3men 1 DHepropecypchl U X Hcnojib3oBanne. HeBo300HoBIsieMble W B0300- 4
HOBJIsIEMble HCTOYHUKHU YHEPTUH
Tema 1. Duepro- | Jlekius Ne 1. Duepropecypenr | YK-1 (VK-1.2) Webinar, 1
PECYPCHI ¥ MX MC- | U UX HCIIONb30BaHKE. 1Ipobie- OHK'335(OHK' 1\/%00(1;11’
. : oodle.
M0JIb30BaHNE MBI COBPEMEHHOM YHEPTCTHKHU. )
Tema 2. Hesos- | Jlekmus Ne 2. HeBozooHoBmsie- | YK-1 (YK-1.2) Webinar, 1
OOHOBNIAEMBIE U | Mble M BO300HOBIISIEMBIE HC- OHK'335(OHK' N%oo(ﬁl’
BO300OHOBJISIEMbIE | TOUHUKHU YHEPTHH. ) oodie.
UCTOYHUKU HHep- | [Ipakrrueckoe 3amstme Ne 1. | YK-1(VK-1.I) 2
Tuu TommmBo. I'openue TomIMBa. OHK'335(OHK' penieHue u 3a-
Ompenenenue TEIIIOTHI CTOpa- ) Ta 3a1a4
HUS TOILTUBA.

2. Pazngen 2 OcHOBHBIE M0JI0KEHUS TEXHUYECKON TePMOIUHAMUKH 7
Tema 3. Texun- | Jlekims Ne 2. OcHoBHBbIE MoHsA- | YK-1 (VK-1.1) Webinar, 1
qeckas TEpPMOIH- | THS M ompenenenus. Ypasne- | ONK-3 (OIK- Zoom,

N 3.5) Moodle.
HaMHKa, OCHOB- | HMe Knanelipona-MeHeneena.
HBIE ITOHATHUS IlepBbIl 3aKOH TepMOAVHAMHU-
KH. TenjaoemMKkocCTb.
Jlaboparophas paborta Ne 1. VK-1 (YK-1.1) SAITA 1860- 2
Onpeernienne temoemkoctu | OIIK-3 (OIIK- HTa
3.5) paTopHOii pa-
BO34yXa IIpHU MOCTOAHHOM JaBJIC- 6OTEI
Huu. llpencraBieHue pe3ysbTa- Power Point
TOB B BUJIE NTPE3EHTAIIMH.
IMpaktnueckoe 3amsitme Ne 2. | VK-1(YK-1.1) 1
Vpasnenue coctosuus uaeansho- | OIK-3 (OIIK- | penenue u 3a-
ro rasza. [lepBblii 3aKOH TEpMOJIHU- 3.5) MTa 3a/1a4
HaMHKH.
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dopmupyembie

Ne 1 Ha3BaHue JeKIMi/ KOMIIETEHIIHH Bun
No | HasBanue pazne- Komn-Bo
- 12, TeMBI na6opaToprIx/np?KmquKHx (MHIUKATOPBl | KOHTPOJIHHOTO qacOB
3aHITHIA AOCTIDKCHUS | MEpOTPHUSITHS
KOMIIETEHIIN)
Tema 4. Tepmo- | Jlekuus Ne 3. Hccnemosanue | YK-1 (VK-1.1) Webinar, 0,5
JTMHAMHYECKHE OCHOBHBIX  TepmojuHamuye- | ONK-3 (OTIK- Zoom,
MPOLIECCHI, uc- | ckux npoueccos. Lukibl. Bro- 3:5) Moodle.
MOJIb3yeMbIC TPH | PO 3aKOH TEPMOJTMHAMHUKH.
IPOU3BOJICTBE
TEIJIOBOM U 3JIEK-
TPUYECKON DHEp-
THUH
Tema 5. Peanb- | Jlekius Ne 4. Uccnemopanme | YK-1 (VK-1.1) Webinar, 0,5
Hble rassl. Bos- | Tepmommaammuecknx mpomec- | OTK-3 (OIK- Zoom,
HO map COB B BOJSIHOM Mape. A,s nua- 3-5) Moodle.
rpaMMa.
Jlaboparophas pabota Ne 2. VK-1 (YK-1.1) 3aruTa J1ado- 2
Uccnenopanue mpoueccop  Bo | OHK-3 (OIK- paTopHoii pa-
BJIA’)KHOM BO3yX€. HpeﬂCTaBHe- 35) OOTBI
HUE PEe3YyJbTAaTOB B BHJIE MPE3EH- Power Point
TaIyu.

3. Paznen 3. OCHOBBI TEOPHH TEMJI000MEHA 8
Tema 6. OcuoBsl | Jlekmust Ne 5. Temmoobmen.,| YK-1(VK-1.1) Webinar, 1
TeopuH Ter1000- | TermonpoBoaHocTs.  KoHBEK- OIIK-3 (OIIK- Zoom,

o 3.5) Moodle.
MeHa. TUBHBIH TermooOMeH. Termio-
OOMEH H3ITyYCHHUEM.
[Mpaktiueckoe 3amstue Ne3,| YK-1(VK-1.1) 2
Pacuer crarmonapuoii Tero{ OHK-3 (OIK- PCUICHHC 1 33~
3.5) KT 33124
TTPOBOIHOCTH.
Jlaboparophas paborta Ne 3. VK-1 (YK-1.1) 3aruTa J1abo- 4
Onpeernienne koo puuuenta | OIK-3 (OIIK- | paroproii pa-
TCINIOOTAA4YH. HpeHCTaBHeHI/Ie 3 5) OOTBI
pe3yJbTaTOB B BHUJE MpPE3EHTa- Power Point
1.
Tema 7. Temno- | Jlekuus Ne 6. Ypasrenue ten- YK-1(VK-1.1) Webinar, 1
nepegada u ocHO- | tomepegaun. TemmooOmennsre| OK-3 (OLIK- Zoom,
BBl pacyera TeIl- | anmaparsbl ¥ OCHOBBI MX TEIJIO- 3:5) Moodle.
J00OMEHHBIX al- | BOrO pacueTa.
mapaTtoB JHepre-
THYECKUX  yCTa-
HOBOK.
4. | Paznen 4. [IpyHOMNHAIbHBIE CXeMbI U TEPMOAMHAMUYECKHE IIUKJIBI TENJIOBBIX 6
JIEKTPHYECKHX CTAHIUMH
Tema 8. Iwmkner | Jleknusa Ne 6. Iuxn Penxuna | YK-1 (VK-1.1) Webinar, 1
OCHOBHBIX  Tell- | Ha meperperoM mape. IIpunmu- | OTK-3 (OIIK- Zoom,
JIOBBIX  3JICKTPHU- | MHAJbHA CXeMa MapoTypOUH- 3:3) Moodle.
YECKUX CTAaHIIM. | HO YCTAaHOBKM Ha OCHOBE
nukia Peaxuna misa TOC.
[Mpaktiueckoe 3ansitue Ne 4. | YK-1(VK-1.1) 2
[MKIBI OCHOBHBIX TEIIOBBIX OIIK-3 (OIIK- TECTUPOBAHUEC
AJIEKTPUYECKUX CTAHIUHN 3-3)
Jlexkuus Ne 7. Iukisl razoryp- | YK-1 (YK-1.1) Webinar, 1
ouHHBIX, maporazorypOuHmerx | OK-3 (OIK- Zoom,
3.5) Moodle.

YCTaHOBOK.
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dopmupyembie

Ne 1 Ha3BaHue JeKIMi/ KOMIIETECHIIUH Bun
No | HasBanue pazne- Komn-Bo
- 12, TeMBI na6opaToprIx/np?KmquKHx (MHIUKATOPBl | KOHTPOJIHHOTO qacOB
3aHSITHIA AOCTIXKCHUSA | MEPOIPHUSITHS
KOMIIETEHIINM)
[MpakTrueckoe 3ansTe NoS. YK-1 (YK-1.1) 2
Pacuer nukia ra3orypOUHHBIX, OlIK-3 (OTIK- pelieHue 4 3a-
Mapora3oTypOMHHBIX  YCTaHO- 3:3) IUTa 33139
BOK.

5 | Pa3gen 5. OcHOBHOE 060pPY/I0BaHHE TEIMIOBIX YJIEKTPHYECKHUX CTAHIIHI 6
Tema 9. Dnepre- | Jlekmus Ne 8. Korenpuple | YK-1 (VK-1.1) Webinar, 1
THYECKHE Ko- | ycranoBkn. Kortenmpmpie arpe- | OHK-3 (OIK- Zoom,
tenbHble. [lapo- | raThl U UX OCHOBHBIE XapaKTe- 3:5) Moodle.

Bble W BOJAO- | pucTukd. OCHOBBI TEIIOBOTO
rpelHble KOTJbl. | pacueTa KOTEJIBHOIO arperara.
KoMIioHOBKa M KOHCTpYKLUHU
MapoOBbIX U BOJOTPEUHBIX KOT-
JIOB; BOJIOTIOJITOTOBKA.
[Mpaktiueckoe 3ansitue Ne 6. | YK-1(VK-1.1) 4
Temnosoit Gamanc xorensoii | OHK-3 (OIK- pelIeHue U 3a-
YCTaHOBKH. TeruioBoil pacuer 3:) IUTa 3a1a4
KOTJIA.
Tema 10. TIlapo- | Jlekius Ne 9. ITapossie u razo- | YK-1 (VK-1.1) Webinar, 1
BBIC W Ta30BbIC | Bble TypOuHel: mpumnun geif- | OTK-3 (OIIK- Zoom,
TypOUHBI. CTBHSL M YCTPOHCTBO TypOWH; 3:) Moodle.
npeoOpa3oBaHWEe DSHEPrUU B
CTYNIEHU TYpOWHBI;, MOTEpU U
KIIJI TypOunHOM CTymnIeHHU.

6 Pa3nes 6. BcnomorarenbHoe 000pyA0BaHHe TENJIOBBIX 3J1€KTPOCTAHIMI 5
Tema 11. O6opy- | Jlekiusa Ne 10. Bognoe xossii- | YK-1 (VK-1.1) Webinar, 1
JOBaHHE IUI BO- | CTBO TEIUIOBBIX dmektpocran- | OHK-3 (OLIK- Zoom,

. 3.5) Moodle.
JOTIOATOTOBKM W | nui. Ha3zHayeHwe B BOJAHOM
HATHETaTEeNbHBIE | XO3SIMCTBE W MPUHIUIIBI pabo-
MaIIMHBl  TEIUIO- | Thl TEIUIOOOMEHHBIX —ammapa-
BBIX DIIEKTPO- | TOB, OXJIATUTENEH mapa, Haco-
CTaHIIHUH. COB, JI€a’YPaTOPOB.
Jlaboparopuas pabora Ne 4: Hc- | VK-1 (VK-1.1) 3aruTa J1abo- 2
neiTaHue  KoxyxoTpyonoro Ttem- | OIIK-3 (OIIK- | paropmoit pa-
JIOOOMEHHHKA. HpeZ[CTaBJ'ICHI/Ie 3 '5) 0O0TEI
pe3yibTaToOB B BUJE IPE3EHTa- Power Point
IHH.
Jlaboparopuasi pabora Ne5. Hc- | VK-1(VK-1.1) 3aruTa J1abo- 2
neiTanve miactuagaroro Temo- | OHK-3 (OIIK- | paroproii pa-
obmennmka. llpemcraBinenue pe- 3.5) 00THI
3yJIbTaTOB B BUJIE NTPE3EHTAIIMH. Power Point

7. Pasznea 7. 'maposnepreruxka. BerpoBasi, coiHeuHasi M1 OMO-IHEPreTHKA. 6
Tema 12. Tmapo- | Jlekiusa Ne 11. CocrtaB u kom- | YK-1 (VK-1.1) Webinar, 0,5
snexTpocranimy. | monoka I'DC. Kmaccupuxa- | OHK-3 (OIIK- Zoom,

uus 'DC. I'mapoakkymynupy- 3:3) Moodle.
Io1ue AIIEKTPOCTAHIIUN
(TADC). Mansie U MHUKpO-
I'9C.
Tema 13. Con- | Jlekust Ne 12. Comneunsie | YK-1 (VK-1.1) Webinar, 1
HEuHple SHepre- | sHeprermueckue  ycramopku: | OHK-3 (OIIK- Zoom,
3.5) Moodle.
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dopmupyembie
B | e Ne 1 Ha3zBaHwue aEKIUA/ KOMITETECHITUH Bun Ko-Bo
- 12, TeMBI na6opaToprIx/np?KmquKHx (MHIUKATOPBl | KOHTPOJIHHOTO qacOB
3aHSITHIA AOCTIXKCHUSA | MEPOIPHUSITHS
KOMIIETEHIINM)
TUYECKUE  yCTa- | CHCTEMBl COJIHEYHOTO TEILIO-
HOBKHU. CHaO)KeHUs, COJHEUHbIE 3JIEK-
tpoctanimu (COC).
JlaGopatopHnas pav60Ta Ne 6. VK-1 (YK-1.1) samuTa 1a6o- 4
Uzyuenne yctpoiicta u padoter | OIK-3 (OIK- .
(oTodIeKTpHYECKOl  COMHEHOH 3.5) patopHton pa-
00THI
Oarapeu. [Ipencrasienue pe3yib- .
TAaTOB B BUJIC MMPC3CHTAIINH. Power Point.
Tema 14. Berpo- | Jlekuus Ne 13. Berposmepre- | YK-1 (VK-1.1) Webinar, 0,5
SHepreTHka. Buo- | TWka: mpuHIMNBI mpeoGpaso- | OTK-3 (OIIK- Zoom,
YHEPreTHKA. BaHUS  BETPOBOM  DHEPTUHU. 3:3) Moodle.
[IpyHIMNUATBHBIE CXEMBI U
OCHOBHBIC Y37l BETPOIJICK-
tpoctanuu (BOC).
buosHeprernueckue ycTaHOB-
ku (bOY) u ux obopynosanue.
8. | Pa3gea 8 Cucrembl TemnocHatxeHusi. CoBpeMeHHbIe HANIPABJIEHUS PA3BUTHS 6
sHepreTuku. l{lndposas sHepreruka.
Tema 15. Cucre- | Jlexmust Ne 14. Cocta u knac- | YK-1 (VK-1.1) Webinar, 1
MBI  TEIUIOCHAO- | CUUKALUA CHCTEM  TEIUIO- OIIK-3 (OTIK- Zoom,
N 3.5) Moodle.
KEHUSI. cHaOxeHus. PalioHHble U TIpo-
MBIIUJICHHBIE ~ OTOMHTEIbHBIC
KOTeJIbHbIE. TeruioBble CETH.
TeruioBble MyHKTHI (MOACTaH-
LIAH).
[Mpaktiueckoe 3ansitue Ne7. | YK-1(VK-1.1) | TectupoBanue 1
Cucremsl termocHabxkenns. | OMK-3 (OIK-
OcHOBHOE TETTOPUKAITMOHHOE 3:3)
o0opyoBaHUe.
[Ipaktueckoe 3ansitue Ne 8. 2
Onpenenenue pacxo/ioB TeEl- VK-1 (VK-1.1)
JIOHOCHTENISL B TEIUIOBBIX CETAX. | OIIK-3 (OIK- | PEHCHHAC 1 3a-
I'uapaBanueckuii pacuer Tem- 3.5) IuTa 3azad
JIOBBIX CETEH.
Tema 16. Cospe- | Jlekuus Ne 15. Hanpasnenus | YK-1 (VK-1.1) Webinar, 1
MCHHBIC HAINpaB- | pa3BuTHs >uepreruxu. Llugpo- | ONK-3 (OIK- Zoom,
JIeHUs pa3BUTHUSA | Basg SHEPreTUKa. YCIOBUS IJis 3:3) Moodle,
DHEPrETHUKHU. pa3paboTKu IU(PPOBBIX TEXHO-
[Mudposas sHep- | noruit B sHepreTuke. Bupty-
TeTHKA. QIIbHBIE MOJIETIM DHEepreTHYe-
ckux ycraHoBok: TOC, COC,
B2C, BOY.
Jlexuus Ne 16. OcHoBa 1ugpo- gllfﬂi (3YI(<)1‘1[ -Ii) erbinar, 1
o . - - oom,
BOH TpaHchopmanuu TerIoBon 3'5() Moodle.

sHepreTuku. KoHTposb 3a Tex-
HUYecKkuM coctositHueM TOC
MOCPEACTBOM  aBTOMAaTU3HPO-
BAHHOW CHUCTEMBbI YIPABICHUS
TEXHOJIOTHYECKHUMH Tpolecca-
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dopmupyembie
Ne u Ha3BaHUE JIEKIUI/ Bu
No | HasBanue pazne- B KOMITCTCHITHH a Komn-Bo
1a00PATOPHBIX/IPAKTUYECKUX | (MHAUKATOPHI | KOHTPOJIBLHOTO
n/m JIa, TEMBI N JacoB
3aHATHI AOCTIDKCHHSA | MEpONpUSTUS
KOMIIETEHIIAN)
Mu (ACY TII). OcHoBHbIE
komnoHeHThl ACY TII Ha
IIpUMEpPE TEILUIOBOH CETH.
Tabmura 5
HepequL BOIIPOCOB AJd CAMOCTOATEC/ILHOI'O M3YICHHUA THCIHUILIMHBI
Ne Hepellem, paccMaTpuBaeMbIX BOIIPOCOB 1JIA CAMOCTOATEJIBbHOT0
HasBanmue pa3iejia, TeMbl
n/n H3yYeHHs

Pa3nes 1 DHepropecypcbl 1 UX
HMCTOYHHMKH JHEPrUHU

ncnoab3oBanne. HeBo300HOBAsIEMbIEe W BO300OHOBJISIEMbIE

1. | Tema 1 DHepropecypcobl
U UX HCIIOJIb30BaHUE.

9HepI‘CTI/I‘IeCKaﬂ noixutuka Poccun B COBPCMCHHBIX YCJIOBUX.
PecypcocOepexenne. BropuuHble HSHEPreTHYECKHE pPECypChI
(YK-1 (VK-1.1), OIIK-3 (OIIK-3.5)

Tema 2. HeB0300HOBIIA-
e€Mble M BO300OHOBIISIE-
MBbI€ HCTOYHUKH SHEP-
THH.

Bo3o0HOBNsIEMBbIE ¥ HEBO30OHOBJISIEMbIC HMCTOYHUKH DHEPIHU.
Tomnuso n MponecChbl rOpCHUA BUAOB TOIJIMBA, IIPUMCHSACMBIX B
termoBeIX AnekTpocTanmmsax (YK-1 (YK-1.1), OIIK-3 (OIIK-3.5)

Pa3znen 2 OcHOBHBIE M0J10K€HUS] TEXHUYECKOW TEPMOTUHAMUKH

2. Tema3. TexHuueckas

TEpPMOAMHAMHKA, OCHOB-
HBIC ITIOHATHA.

Paboune Tena sHepreTudyeckux ycTaHoBoK. [lapamerpsl pabouero
tena. Ilepmerii 3akoH TepmoamHamuku. Termmoemkocth (YK-1
(YK-1.1), OIIK-3 (OIIK-3.5))

Tema 4. TepmoanHamu-
YECKHUE MPOIIECChI, UC-
MOJIb3yEeMbI€ MPU MPOU3-
BOJICTBE TCILIOBOI U
AJIEKTPUYECKON SHEPIHUHU.

TepmoauHaMudeckue MpoLEcCchl UAEANbHBIX Ia30B B 3aKPBITHIX
cucremax. Ilukiuel, Tepmuueckuid KIIJ[ nwmkna. Iukn Kapho.
Bropoii 3akon tepmoguHamuku (YK-1 (YK-1.1), OIIK-3 (OIIK-
3.5)

Tema 5. PeanpHEbIe ra3nl.
Bonasnoit nap.

Cnoco6sl mapooOpa3zoBaHusi, BUIbI BOASHOTO mapa. CrocoOsb
OonpeaciCHUd OCHOBHBIX TCPMOJUHAMUYCCKHUX IapaMCTpPOB KHU-
TISAIIEH BOJIBI, BIAXKHOTO, cyxoro u neperperoro napa (YK-1 (VK-
1.1), OIIK-3 (OIIK-3.5)

Paznen 3 OcHOBBI TeOpHH TenJ000MeHAa

3. | Tema 6. OCHOBBI TeOpHH

TerooOMeHa.

OcHOBHBIC TIOHATHS U OTIPECIICHUsI TEOPUHU TeruiooOMeHa. Tem-
MepaTypHOE I0JIe, U30TepPMUYECKas ITOBEPXHOCTh, CTAI[MOHAPHAS
U HECTallMOHApHAs TEIUIONPOBOAHOCTh. KOHBEKTHUBHBINA TEILIO-
oomen. Temmoornaua. KputepuanbHble ypaBHEHUS IS pa3iivd-
HeIx ciydaeB Teroornaun (YK-1 (YK-1.1), OIIK-3 (OITK-3.5)

Tema 7. Tennmonepenaya
Y OCHOBBI pacuera Ter-
JTOOOMEHHBIX anmapaToB
SHEPTeTHYECKUX YCTaHO-
BOK.

Tennonepenaya. OCHOBBI TEIJIOBOTO pacyeTa TEMI000MEHHBIX
annaparoB. Cxembl IBWKEHUS TeIuloHocuTeneil. OmpeneneHue
cpennero Ttemmeparypuoro Hamopa (YK-1 (VK-1.1), OIIK-3
(OIIK-3.5)

Pasznen 4. HpI/IHIII/IHI/IaJILHBIe CXE€MbI U TEPMOAHUHAMUICCKHEC NUKJIbI TEMJI0BBIX

AJEKTPHYCCKHUX CTaAHIMI

4. | Tema 8. I{uKIIBI OCHOB-
HBIX TEIUIOBBIX JJIEK-

TPUYECKUX CTAHIUN.

Tenmosrwie QJICKTPUYCCKUC CTAHIUU: IPUHIIUITHAJIbHBIC TCIIJIOBBIC
cxembl TOLI. I'azorypounnsie ycranoBku (YK-1 (YK-1.1), OIIK-
3 (OIIK-3.5)

Paznen S. OcHoBHOE 000py/10BaHM e TEMJIOBBIX JJIEKTPUYECKUX CTAHIIMI
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Ne Ilepeyens paccMaTpHBaeMbIX BOIPOCOB ISl CAMOCTOATEILHOIO
Ha3sanue pa3ngesa, TeMbl

n/n H3yYeHUs

5. Tema 9. Dnepreruueckue | KorenbHble arperatbl U X OCHOBHBIE XapaKTepUCTUKH. OCHOBBI

KorenbHbIE. [IapoBbie
BOJIOTPEMHBIE KOTJIBI.

TEIUIOBOTO pacyera KoTenbHoro arperara. Koagdunuent nones-
Horo aewictBus (KIIJ[) sneproycranoBku. PacuetHoe ompenere-
HHUE MOTEph TEIJIOTHI KOTNa. Pacuer TeMnepaTypsl Ha BBIXOJIE U3

torku (YK-1 (YK-1.1), OTIK-3 (OIIK-3.5)

Tema 10. ITapoBsie u ra-
30BBIC TYpPOWHBI.

[Mpunuun neiicTBus U ycTpoiicTBO TypOouH. Teopusi ucredeHus.
[IpeoOpa3zoBanue >HEpPrun B CTyNeHH TypOuHBI; motepu u KIIJ]
typounnoii crynean (YK-1 (YK-1.1), OIIK-3 (OIIK-3.5)

Paznen 6. BcmomoraresbHoe 000py10BaHHE TENJIOBBIX 3JEKTPHYECKNX CTAHIUI

6.

Tema 11. O6opynoBanue
IUISL BOJOTIOATOTOBKH U
HarHeTaTeIbHbIC Mallll-
HBI TEIJIOBBIX 3JEKTPO-
CTaHLIUMH.

CraHIMU XUMBOJOOYMCTKY TEIUIOBBIX CTAHIIUN U MX 000pyIoBa-
Hue. HarnerarenmpHble MaIIMHBI TEIUIOBBIX JJIEKTPOCTAHIIHM.
OcoOeHHOCTH Pa0OTHI MUTATEIBHOTO HAcOCa, MOAMUTOYHOTO, Ce-
teBoro HacocoB (YK-1 (YK-1.1), OIIK-3 (OIIK-3.5)

Paznen 7. 'maposnepreruxka. BerpoBasi, coiHeuHasi M OMO-DHEPreTHKA

7.

Tema 12. I'ugposnexTpo-
CTaHLIUU.

OCHOBHOE 3HEPreTHYecKoe (TEXHOJIOTHYECKOe) 000pyAOBaHHE
I'SC. Orenka nmoreHnua€a TuapodHepreTndeckux pecypcon (YK-
1 (YK-1.1), OIIK-3 (OIIK-3.5)

Tema 13. CongeyHrlie
SHEPTreTUYECKHUE yCTa-
HOBKH.

OlleHKa MOTEHIMAajda COJIHEYHOW SHEpruu. THUIbl COJIHEUHBIX
KOJUIEKTOPOB, MPUHLIUIBI UX JEHCTBUS U MeTOAbI pacyeToB. Co-
HEYHBIC JIEMEHTHI, BOJIbT-aMIIEpPHAs XapaKTEPUCTUKA COJIHEUHO-
ro snemenrta. ConHeunsle moxynu. Conneunsie O6arapen (YK-1

(YK-1.1), OTIK-3 (OIIK-3.5)

Tema 14. Betposuepre-
ThKa. buosnepreruka.

XapakTepUCTUKH BETPa, 3arachl SHEPIHUHU BETPa U BO3MOXKHOCTHU
ee ucrnoib3oBanus. BerpoBoit kamactp Poccun. Knaccudukanms
BETPOYCTaHOBOK. OCHOBBI TEIUIOBOTO pacueTa OMOdHEepreTHye-
cknx yctaHoBok (YK-1 (YK-1.1), OIIK-3 (OIIK-3.5)

Pazgen 8. Cucremsl TemnocHadxkeHuss. CoBpeMeHHbIE HANPABJICHUS Pa3BUTHS JHEPreTHKH.

POBasi JHEPIr€TUKA

Iu
8.

Tema 15. Cucremsl Tel-
JIOCHAOKEHUS.

TemmoBsle CXEMbl MCTOYHHKOB TEIUIOBOW SHEPrUH, dHEPreTHde-
ckas 3p(PeKTUBHOCTh Terodukanuu. Pacder TEIIOBBIX MOTEPh
TpyoomnpoBoioB TermnoBsix cerert (YK-1 (YK-1.1), OIIK-3 (OIIK-
3.5)

Tema 16. CoBpemeHHBIE
HaIpaBJICHUS Pa3BUTH
sHepreTuku. [{udposas
JHEPreTHKA.

VYcnoBus st pa3paboTKu HU(GPOBBIX TEXHOJIOTHIM B SHEPreTHKE.
BupryaneHbele Monenu sHepretuueckux ycraHoBok: TOC, COC,
B3C, BDY. OcnoBubie komnoHeHTl ACY TII Ha npumepe Ten-
nosoii cetu (YK-1 (YK-1.1), OIIK-3 (OIIK-3.5)

5. O6pa3oBare/ibHbIEC TEXHOJIOTHH
Tabmura 6

IIpuMeHeHMe AaKTUBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTeIbHbBIX TEXHOJIOTHI

Ne HaunmeHoBaHMe MCIIO/Ib3yeMbIX AKTHBHBIX H HHTEPaK-
Tema u popma 3auATHSA N

n/n THBHBIX 00pPa30BaTeJIbHbIX TEXHOJIOT Wl

l. Tema 1 Dnepropecypcesl u | JI [IpobnemHas TeXHOIOTUS
UX HCIIOJIb30BAHHUE.

2. Tema 2. HeBozoOnosisie- | JI | [IpoGneMHasi TEXHOIOTHS
Mble ¥ BO300HOBisieMble | [13 | MH(DOpMaIMOHHO-KOMMYHHKAIIMOHHAS TEXHOIOTHS
VICTOYHUKU DHEPTHH.

3. Tema 3. Texuuueckas | JI [TpobGnemMHas TEXHOJIOTHS
TEPMOJMHAMMKA, OCHOB- | JIP | Bpuranno-mabopatopHslii METO; HH(OPMAIIHOHHO-
HBIC TOHSTHS. KOMMYHHKAIIMOHHAsI TEXHOJIOTHS
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Ne

Tema u popma 3anaTHdA

HaumMeHnoBaHue HCI0JIb3YEMbIX AKTUBHBIX U HHTEPaK-

n/n THBHBIX 00Pa30BaTEJIbHBIX TEXHOJIOTHI
[13 | TexHOIOTHSI aKTUBHOTO OOYUYEHUS
4. Tema 4. Tepmonunamu- | JI [IpobnemHas TeXHOIOTUS
YecKue TMpOIEeCChl, HC-
NOJIb3yEMBIE TIPU IIPOU3-
BOJICTBE TEIUIOBOM U
IEKTPUYECKOU SHEPIUH.
5. Tema 5. Peanbubie razsl. | JI [TpobGnemMHast TEXHOJIOTHS
Bogsnoii nap. JIP | BpuragHo-nabopaTopHbIii METOI; HHPOPMALIMOHHO-
KOMMYHHKAIIMOHHAs! TEXHOJIOTHSI
6. Tema 6. OcHoBbl Teopuu | JI | [IpoGneMHast TEXHOIOTHS
TeIJI000MeHa. JIP | TexHoJIOTHSI aKTUBHOTO O0yUYCHUS
I13 | TexHOIOTUS AKTUBHOTO 00OYUEHUS
7. Tema 7. Temmonepenaya u | JI [TpoGnemMHast TEXHOJIOTHS
OCHOBBI pacueTra TeIUlo-
0OMEHHBIX anmaparoB
OHEPreTUUECKUX YCTaHO-
BOK.
8. Tema 8. Iukasl ocHOB- | JI [TpobGnemMHas TEXHOJIOTHS
HBIX TETUIOBBIX 3J€KTpU- | [I3 | TexHOIOrus aKTUBHOTO 00y4eHUs
YeCKUX CTaHIU.
9. Tema 9. Dueprernueckue | JI | [IpoGneMHas TexHOIOTHSA
KoTenbHbIe. [lapoBbie U
BOJIOTPEUHBIE KOTJIBL.
[13 | TexHOIOTHSI AKTUBHOT'O OOYUYCHUS
10. | Tema 10. ITapoBsle u ra- | JI [Ipobnemuas Texnonorusi. UHTEpakTUBHOE 3aHATHE C
30Bbl€ TYpOUHBI. IPUMEHEHHUEM BHUIEOMAaTEPHAIIOB.
11. | Tema 11. O6opynoBanme | JI [TpobGnemMHas TEXHOJIOTHS
Juig  BogonoaroroBku u | JIP | bpuragno-nabopatopHslii METO; HH(GOPMAIIHOHHO-
HarHeTaTelbHbIE MAIIMHbI KOMMYHUKAIIMOHHAS! TEXHOJIOTHSI
TEIUIOBBIX  AJIEKTPOCTAH-
LIUH.
12. | Tema 12. I'maposnextpo- | JI [IpobnemHas TeXHOIOTUS
CTaHIIUH.
13. | Tema 13. Conneunsie | JI [TpobGnemMHas TEXHOJIOTHS
DHEPreTUUECKUE ycra- | JIP | BpuragHo-nabopaTtopHblii METOA; HH(OPMAIIHOHHO-
HOBKHU. KOMMYHHKAIIMOHHAS! TEXHOJIOTHSI
14. | Tema 14. Betposnepre- | JI [Ipobnemuas Texnonorusi. UHTEpakTUBHOE 3aHATHE C
TuKa. buosnepreruka. NPUMEHEHUEM BUIEOMAaTEPHUAaJIOB
15. | Tema 15. Cucrtemsr Tten- | JI [IpobGnemHuas TexHosorus. THTEpaKTHBHOE 3aHATHE C
JOCHAOXKEHHUS. IPUMEHEHUEM BUEOMATEPHUAIIOB
I13 | TexHOIOTHSI AKTUBHOT'O OOYUYCHUS
16. | Tema 16. Copemennsie | JI | [Ipobnemuas TexHomorus. MHTepakTUBHOE 3aHSITHE C

HaNpaBJICHUS  PA3BHTHS
sHepretuku. Lludposas
SHEPreTHKA.

IMPUMEHCHUEM BUICOMATCPHAIOB.
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6. Texynuii KOHTPOJIb YCII€BA€MOCTH U MIPOMEKYTOYHAS ATTECTAIUS
10 UTOTaM OCBOEHUS I CUUIVINHBI
6.1. TunoBbIe KOHTPOJIbHBIE 32JAHUS MM HHBbIE MAaTepPHAJIbI, He00X0AMMBbIE
JJISL OLleHKH 3HAHUI, YMEHUI U HABBIKOB M (UJIM) ONbITA AeSATEeJbHOCTH
6.1.1 Ucnnosib3oBanue nM(POBbIX TEXHOJIOTHI IPH OLIEHKE 3HAHU I

[Tpu onieHKe 3HAHUH, YMEHUI ¥ HABBIKOB U (WUJIH) OTIBITA AEITEILHOCTH:

- HUCIIOJIb3YIOTCS BO3MOXXHOCTH VMIHTEpHET-pECYpCOB U POTPAMMHBIX TPOIYK-
TOB TIPH pEIICHUH TPO(HECCHOHATBHBIX 33/ad B Y4eOHO-METOJAUYECKUM TIOpTaje
PTAY-MCXA umenu K.A. Tumupszera LMS «Moodley;

- B KOMMYHHUKAIIMOHHOM TIPOIecce ISl YCKOPEHUs Tpoliecca nepenadu, oopa-
OOTKM W WHTEpHpeTanuu HHPOPMAIUA TPUMEHSIOTCS MPOTPAMMHBIE TTPOTYKTHI
Excel, Word, Power Point, Zoom, butpukc24, Skype;

- OIICHMBAIOTCS] HaBBIKM MOMCKA UH(DOPMALIMK MOCPEACTBOM AJIEKTPOHHBIX pe-
cypcoB fAnnekc, Mail, ocymecTBienuss oOMeHa HHPOpMAIE ¢ MPUMEHEHHEM CH-
ctembl Google;

- OIICHMBAIOTCS HABBIK BH3yalW3alldd JaHHBIX C MNpuMeHeHueM Microsoft
Power Point.

6.1.2. KonrposabHasi padora

3ajaHue Ha KOHTPOJIbHYIO pabOTy BbIJAIOTCS Ha 4 - 5 HeAensx ydeOHOro ce-
mectpa. KonTponbHas pabota BKiItoUaeT B ce0si ompeaesieHue pacxoja napa u Tep-
mudeckoro KIIJ[ maporypO6unHO# snekTpoctanuuu. dopmupyemble IpU BHITOIHE-
HUW KOHTPOJbHOU paboThl kommerenmuu: YK-1(VK-1.2), OIIK-2(OIIK-2.5) (uaau-
KaTOpbI JOCTHKEHUSI KOMIIETEHIIUH ).

KoHTponb Haj BBIMOIHEHHEM KOHTPOJIBHON PabOTHI OCYIIECTBISETCS €€ Mpo-
BEPKOIl C UHAMBUIYaTIbHBIM OITPOCOM.

Ilpumep ycnoBust OTHOTO W3 3aJaHUI KOHTPOJIHHOW paOOTHI.
3amanue. Omnpenenuth pacxon mapa u tepmuueckuit KIIJ mapoTypOuHHOMN

ANEKTPOCTAHLIMU MOIIHOCTBIO N.= 12 MBT ¢ HayainbHbIMU NapaMeTpaMu Iapa p=
3,5 MIla; f, = 435 °C; naBuenue B koHmeHcaTOpe px=5 KIla; BHYTPEHHUI OTHOCH-
tenbHbIl KIIJ TypOunsl 1y;— 0,82; anexrpomexanudeckuii KIT1J n,, = 0,92.

Tennosas cxema [ITY ¢ omHrM noxorpeBaTeneM NATATEIBHON BOJBI CMEILIN-
BAIOILIETO THUIIA

6.1.3. Texyiee TectTupoBaHue

HeoOxoanmo aJist OIIEHKH TEKYILEeH YCIeBaeMOCTH U YCBOSIEMOCTH M3y4aeMOTo
CTyJIEHTaMHl MaTepuaya MpoBeACHUE JABYX TeCTHUpoBaHUM. Kaxblil TeCcT cOCTOUT U3
15 BompocoB u coaepkuT 25 BapuaHTOB. TecTupoBaHUe MPOU3BOIUTCS MUCbMEHHO Ha
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7 u 15 Henensix ydyeOHOro cemectpa. Bblnepikka W3 NMpUMEPHOro OWJieTa TECTOBOTO
3amanus npeacrapieHa Huxe. @opmupyemsie komnetenuu: YK-1.2, OITK-2.5.

TuroBoi Tect:

1. Temnepatypa Tena paBHa +20°C. B Kervsunax 3Ta Temieparypa BbIpa3uTCs
YHUCJIOM

2. CooTBETCTBUE MEXAY 0003HAUCHHEM U HAUMEHOBaHUEM (POPM PHEPTUU, KO-

TOpasi COJIEPKUTCS BHYTPU CUCTEMBI HIIM TIEPEHOCHUTCS Yepe3 €€ 000I0UKY:

L1: L R:1 IloTok sHepruu B TemaoBoi popme
L2:Q R:2Kunernueckas sHeprus

L3:U R:3IToTok sHepruu B hopme pabOThI

L4:mw’/2 R:4BnyTtpeHHss 3HEprus

3. IIporecc ¢ yObiBaHUEM IHTPOINUU PabOYETo TeNa B MapOTYPOMHHOM ITHKJIE
(rmuks1 Penkuna) nmpoTekaert:

-:B KOHJICHCATOpE

-:B IUTaTE€JILHOM HACOCE

-:B IaporeHeparope (KotJiie)

-:B TIApOBOM TypOuHE

4. AnnabaTHOe c)kaTue rasa B ra30TypOMHHOM LIMKJIE COBEPIIACTCS:
: B KOMIIpeccope

:TI0CJIe TYpOUHBI

: B TypOuHe

:B KAMEpE CrOpaHus

5. K ruiposHepreTuyecKkuM yCTaHOBKaM OTHOCSTCS:
runposnektpoctanuu (I'2C);

HacocHbie cranuu (HC);

rujipoakkymynupyromme snexrpoctaniuu (I'ADC);
npuwinBHbIE yekTpocTtanuu (I19C).

6. CooTBEeTCTBHE 6YKBCHHOI‘O 0003HaYCHUS W HAUMCHOBAHMS K&HOpPI‘ICCKOﬁ

(GYHKIHUUA COCTOSIHUS:

Ll:u
L2:h
L3:s

COBEpIIIAETCS B

R1:ynenpHas sHTANBONA
R2:ynenbHas sHTpONUs
R3:ynenbHas BHyTpEHHSISI SHEPTUS

7. AnnabaTtHOoe pacHIMpeHre mapa B mapoTypOMHHOM nukie (mukia PeHkuHa)

8. M300apHOE pacuupeHre ra3a B ra30TypOMHHOM ITUKJIE COBEPIIASTCS
: B KAMepe CTOpaHus

:TIOCJIC TypOWHBI

‘B KOMIIpECCOpPE

: B TYypOuHE

9. B noapazaen temnosix anekTpoctaniuii (TIC) BXoauT:
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-:TE€JIMOAJICKTPOCTAHIINH
-:TeoTepMasbHbIC IEKTPOCTAHIIUU
-:au3enbHbIe ekTpocTanuu (JI2C)
koHaeHcarmonHsie (KOC)

10. CootBeTcTBUE MCXKAY YCJIOBHBIM 0003HAaUYCHHUEM TEPMOANMHAMHUYCCKOT'O
nponecca u €ro HAMMCHOBAHUCM

L1:p=const R1:m30x0pa
L2:v=const R2:m30Tepma
L3:t=const R3:m306apa

L4: s=const R4:m303HTpONA

11. M300apHoe pacimupenre napa B napoTypOHMHHOM IuKJe (UK PeHknHa)
COBEpIIACTCS:

: B maporexneparope (KoTJe)

‘B TypOHHE

:B KOHJIEHCATOPE

‘B IUTATEIIFHOM Hacoce

12. N3o6apHOoe ymeHbIlIeHne 00beMa ra3a B ra30TypOMHHOM ITUKJIE COBEpIIa-
eTCs:

: IocJie TypOUHBI

: B KAMEpe CropaHus
:B KOMIIpeccope

: B TypOuHe

13. B noxapazaen temnoBbix aekTpoctaniuii (TOC) BXoauT:
: TeTUI0(UKAIIMOHHBIE (TeIIo3JIeKTporieHTpan - TOLI)

: npusiuBHBIE 3J1ekTpocTaniuu (I19C)

: TEJIMO3JIEKTPOCTAHIINH

: mu3enbHbIe d5ekTpoctadimu (JI2C)

14. TlapameTpom, COXpaHSIONIMM MOCTOSHCTBO B PAaBHOBECHOM aanabaTHOM
npolecce, BIAETC:

-:3HTPOMHS

-:HTAJBIN

-:1aBJICHHE

-:yJIeJIbHBIA 00BEM

15. YMeHbIlIeHUE SHTPOIINH Ta3a B Ta30TyPOMHHOM ITUKJIE COBEPIIASTCS
: TIocJie TypOUHBI

: B KaMepe CTOpaHus

‘B KOMIIpECCOpE

: B TYypOuHE
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6.1.4. Boino/tHeHMe M 3aIMTA NPAKTHYECKHUX padoT

PaGoThl HanpaBiieHbl HA TPAKTUUECKOE 3aKPEIJICHUE TEOPETUUECKOIO MaTEepH-
aya nucuuIUIMHbl «O01as ’HepreTuka». B pesynbraTe CTyAE€HT JOJKEH 3HaTh OC-
HOBHBIE TIOJIOKEHUS 3aKOHOB TEPMOJUHAMHUKHU U TEILJIO - MAaCCOOOMEHA, COCTABIISIO-
[I1M€ OCHOBY pacyeTa TEIUIOTEXHUYECKUX CUCTEM; YCTPOUCTBO W IMPUHLMII JCHCTBUSA
TEIUIOTEHEPUPYIOLIETO U TEIUIOMCIOIB3YIOMIET0 000PYAOBaHUS; KOHCTPYKTHBHBIC
0COOCHHOCTH; YMETh MPUMEHSATH CPEJCTBA U3MEPEHUS OCHOBHBIX TETIOPU3NYECKUX
[IapaMEeTPOB; HMCIOJIb30BATh HOPMATUBHBIE U CIPAaBOYHBIE TOKyMEHTHI. Dopmupye-
Mbie koMmmetreHiuu: YK-1(YK-1.2), OIIK-2(OIIK-2.5); uHOUKATOpbl AOCTHXKEHUS
KOMITETEHLINH.

[Tpu 3ammre npakTHUYECKON pabOTHI CTYJAEHT J0JKEH IPEACTaBUTh OIHOCTHIO
0o OpMIIEHHBIN KOHCTIEKT. OTUET MO MpaKTUUYEeCKON paboTe NPEACTaBIAETCS C MOJIHO-
CTbIO OOpaOOTaHHBIMHU pE3yJbTaTaMU PACUYETOB, TpaUUECKUM MaTEpPHAJIOM, BBIBO-
Jamu. 3aluTa 0T4eTa NPoXo uT B (JopMe OKIa1a CTYIEHTA 0 BBIIIOJHEHHON pabo-
T€ ¥ OTBETOB HA BOIIPOCHI IIPETIO1aBATEIIS.

IIpumep nepevyHsi BONPOCOB MPH 3aLUTE NPAKTHYECKOM padoThI Ne 5

1. Tlepeuncnure TUMOBI NEKTPOCTAHLMM MO MPOU3BOACTBY SJIEKTPUUYECKOU U
TEIIOBOM SHEPTHUMU.

2. OnuimMTe NPpUHLHMIHAIBHYIO TEIUIOBYI0 cxeMy TOC v OCHOBHOW MPUHLMIT
ee paboTHhLI.

3. Ilepeuncnaute ocHoBHbIE criocoObl yBennueHus KIIJ[ temsoBoil mapotyp-
OMHHOI CTaHIIHUH.

4. YKaxuTe OCHOBHOM TEPMOJMHAMHYECKHNA NPUHIUN TEIUIO(pUKALUKA Ha
TOLI.

5. Yto Ttakoe koahpuimeHT ucnosibzoBanus Tormpa TOL?

6. OnummMre NPUHLINI JEHUCTBUS ra30TypOMHHON YCTaHOBKHU.

7. B yem 3akiarogaeTcs NpUHLMI pabOThl NapOra3oBOi yCTaHOBKU?

6.1.5. BoinoJiHeHUe U 3alIIUTA NHAMBUAYAJIbHBIX 32124

NunuBuayanbHble 3aJayd  BBIMOJHSAIOTCS Ha NPAKTUUYECKUX 3aHATUAX U
HaIpaBJICHbl HA MPAKTUYECKOE 3aKPEIICHUE TEOPETUUECKOIO MaTepraa JUCHUILIN-
HBL. 3aluTa 3aJa4 NPOXOAUT B (popMe AOKIaa CTYACHTA 10 BBIMOJHEHHON padoTe u
OTBETOB Ha Bompockl npenoaasarens. Dopmupyembie komnerenuuu: YK-1.2, OIIK-
2.5

[Ipumep ycnoBusi OAHOM U3 TUIIOBBIX 33/1a4 ITPUBEICH HUXKE.
3amauda.

OnpenenuTh cocTaB paboueid Macchl YensiouHckoro yris mapku b3, ecnu co-
craB ero roproueii maccer: C'=71,1%, H'=5,3%, S, =1,9%, N'=1,7%, O'=20%. 30115~
HOCTb CyXOi Macchl A°, BIaXXHOCTh pabouas W?.

Bomnpocksr:

[lepeuncnuTe OCHOBHBIC BO3OOHOBIISIEMbIC W HEBO3OOHOBIISIEMbIC dHEPTETHYE-
CKHE PECYPCHI.

2. HazoBute 31eMeHTapHbIA COCTAB TBEPJIOTO TOIJIMBA U BHUJBI MACChl TOILIH-
Ba.

3. Uto ABNIAETCS OCHOBHOM XapaKTEPUCTHUKOM F000T0 BHIa TOILIIMBA?
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4. Yto Takoe yCI0BHOE TOIIMBO?

6.1.6. BoinosiHeHHMe M 321U TA JIAa00PATOPHBIX padoT

JIaboparopHbie padoTsl (JIP) HampaBneHbl HA MPAKTUYECKOE 3aKPETICHHE TEO-
PETHUYECKOT0 MaTepHaia TucHUIUIMHbl «O01mas suepretuka». B pesynbrate cTyaeHT
JOJDKEH 3HaThb OCHOBHBIE TIOJIOKEHUS 3aKOHOB TEPMOJMHAMUKM U  TEIUIO-
MaccoOOMEeHa, COCTaBIISIONIME OCHOBY pacueTa TeINIOTEXHUYECKUX CHCTEM; YCTpOil-
CTBO W NPHUHIMUN JEHCTBUS TEIUION€HEPUPYIOUIETO U TEIUIOMCIIONB3YIOIIEro 000py-
JIOBaHUSI; YMETh MPUMEHSITh CPEICTBA M3MEPEHUSI OCHOBHBIX TEIIO()U3MYECKHUX Ma-
pamMeTpoB; UCIOIb30BaTh HOPMATUBHBIE M CIIPABOYHBIE JJOKYMEHTHI; IPUMEHSTH I10-
Jy4YeHHbBIC 3HAHWSI W HaBBIKH MPU U3YYCHHUH CTHECIHATIBHBIX TUCIUIUINH; BIAIETh Me-
TOJaMU pacyera M Mojadopa CUCTEM TeIJIOCHAOKEHUS;, HAaBBIKAMH BBITIOJHEHHS HC-
ciemoBaHui, 00pabOTKM M aHaM3a UX pe3ynbTaToB. B Kypce «O0Imas sHepreTHKa
IpeJoiaraeTcs BBIMTONHEHHE JTabopaTopHbIX padboT. DopmupyeMbpie KOMIETEHIHH
VYK-1 (YK-1.2), OIIK-3 (OIIK-3.5) uHAuKaTOPhl JOCTUKEHUS KOMIIETCHIINH.

Jns  nmomycka K J1abopaTopHOM paboTe CTYACHT JMAOJDKEH TPEJCTaBUThH
COCTaBJICHHBIA MM B TETpaau KPAaTKUl KOHCHEKT jJabopatopHoit paboThl. Tekyrimii
KOHTPOJIb JTAOOPATOpPHBIX OTYETOB UM MaTepuajoB M3Yy4YaeMOW JTUCIUIUIMHBI
OCYIIECTBIISIETCS B BUJIE MHIMBUIyaJIbHOTO OIMpOca Ha JIabopaTopHbIX 3aHATHsX. [Ipu
3aluTe JIabOpaTOpHOW pabOThl CTYAEHT JOJDKEH MPEACTaBUTh IOJTHOCTHIO
opopmiieHHbI KOHCTEKT. OTyeT Mo JabopaTopHOM paboTe MPEACTaBISIETCS C
MOJIHOCTBIO 00paOOTaHHBIMU PE3yJIbTaTAMH U3MEPEHUH, Tpa)UIEeCKUM MaTEepHAIIOM,
BBIBOJIaMH. 3aIIUTa OTYETa MPOXOIUT B (hopMe JOKIIaZa CTY/IEHTA MO BBITOJIHEHHOM
paboTe 1 OTBETOB Ha BOMPOCHI IIPETIOAaBaTEelIsl.

IIpumep nepevyHsi BOMPOCOB NPH 3aIUHUTe JJa00paTOPHOM padoThl Ne 6

«M3yueHue ycTpoicTBa 1 paboThl (POTOIIEKTPUUECKON COTHEUHOU OaTapemny.

1. Kakoit ¢uszmdeckuit 3pdext ucnonbzyercs s padboThl MOJIYIPOBOIHUKO-
BOTO COJTHEUHOTO 3JIeMeHTa?

2. Kak ycTpoeH mosynmpoBOIHUKOBBIN COTHEUHBIN JIEMEHT.

3. Kakue TOKH MPOTEKAIOT YEPE3 OCBEIICHHBIN P-I1 IEPEXO/I.

4. Ha3oBHUTE OCHOBHBIE XapaKTEPUCTUKN COTTHEYHOTO 3JIEMEHTA.

5. MeTonuka onpeneseHus napaMeTpoB SKBUBAICHTHOW CXEMBI.

6.1.7. IlepeyeHb BOMPOCOB K 3a4€eTy C OLIEHKOM 10 IMCUUILIIIMHE

1. 3anacel 1 pecypchl HCTOUHUKOB 3HEpruu. CTpyKTypa MUPOBOTO 3HEPTONO-
TpeOaeHus.

2. JluHamuKa pocTa MOTPeOJICHHs YHEPropecypcoB M Pa3BUTHUS dHEpreTUye-
CKOTO XO0341CTBa, COBpEMEHHbIE TPOOJIEMbI SHEPTETUKH.

3. TpagunuoHHBIE U HETPAAULIMOHHBIE UCTOYHHKHU 3HEpruu. OCHOBHBIE MMO-
HSTHUS ¥ ONIPEICTICHHUS.

4. Kakue Bbl 3HaeTe HEBO30OHOBIEMbIE M BO300OHOBJISIEMbIE HCTOYHUKU
SHEprun?

5. Kakue B0300HOBIIIEMbIE UCTOUYHUKU SHEPTUU OTHOCSIT K YMCIY TpPaaAMLIU-
OHHBIX HCTOYHUKOB YHEPIUH?

22



6. Dueprerudeckue pecypebl. TorumBo. Knaccudukaius 1 OCHOBHbIE TEXHU-
YECKHE XapaKTEPUCTUKHU TOIUIUBA. Y CJIOBHOE TOILIHBO.

7. DneMeHTapHBIM cOCTaB TBEPAOro (3KUIKOIr0) OpraHM4YecKoro Tormaa. Pa-
Oouasi, cyxas, roproyasi Macca ToruiiBa. ['oproure KOMIIOHEHTHI TOILIUBA.

8. Peakunu ropeHHs OCHOBHBIX TOPIOUHMX KOMIIOHEHTOB YTIJIE€BOJOPOIHOIO
toruiBa. [lonHoe u HenonHoe ropeHue. CrnocoObl oOecneyeHus: MOJHOTO TOPEHUs
toruBa. Koadduiment n30biTka Bo3ayxa.

9. OcCHOBHBIE MOHATUSA TEXHUYECKOW TEPMOJMHAMUKHU. TepMoIMHaMHUYECKas
cuctema. Pabouee teno. [lapamerpsl coctosiHust pabouero Tena.

10. UneanbHblid ra3. YpaBHEHUE COCTOSHUA MAEaNbHOro rasa. ['azoBas mocro-
STHHASL.

11. TepmonuHaMuyeckue AMArPaMMbl U U300paK€HHE TEPMOIMHAMUYECKUX
IIPOLIECCOB B HHUX.

12. [IpuBeauTe M MOSACHUTE AHAIUTUYECKYIO (DOpPMY 3alUCH MEPBOro 3aKOHA
TEPMOJUHAMUKH JJIS1 3AKPBITBIX CUCTEM.

13. TerioeMKOCTh. 3aBUCHUMOCTh TEINIOEMKOCTH OT TEMIEpaTypbl, yCIOBUHI
MPOTEKAHMS TEPMOJAMHAMUYECKOTO Tporiecca. Popmyna Maiiepa.

14. BuyTpeHnHssa 3Heprus U SHTaNbNus. Popmyia 71l BBIYUCICHHUS U3MEHEHHS
BHYTPEHHEWN YHEPTUU UICATBHOIO Ta3a.

15. Ha3oBuTe OCHOBHBIE TEPMOJMHAMUYECKUE TMPOIIECCH U M300pa3uTe UX B
TEPMOJAMHAMUYECKUX AUATPAMMAX.

16. Kpyroso#i npouecc (muki). [Ipsmoit u oOpatHbiil mukibl. TepMuueckuit
KII/. XonoaunbHbii K0O3QPUITHEHT.

17. IlpuBenute (HopMyIUPOBKH BTOPOTO 3akoHa TepMmoauHamuku. [lukn Kap-
HO. Tepmuuecknii KII/] nnkna Kapho.

18. Ha3oBUTE LUKIIBI, KOTOPHIE OCYLIECTBISIOTCA B MOPIIHEBBIX JABUIATENSIX
BHyTpeHHero cropanusi (JIBC). be3pazmepnrie mapametpsl nukia JIBC u ux Baus-
HUe Ha BenuunHy Tepmudeckoro KII/I nukma.

19. Yro takoe tepmuueckuit KII/ nukia tennoBoro asurarens? Ot yero 3a-
BucuT Tepmudeckuii KI1/[ reroBoro npurarens?

20. PeasnibHble Ta3bl. BoagHoil map. p, v — auarpamma BoJsiHOTO mapa. Ilapa-
METPBI, ONPEACISAIONINE COCTOSIHUE KUMSIIENH BOJbI, BIAXKHOTO, HACBIIIEHHOTO U Iie-
perpeToro BOASHOTO napa. h, s — tuarpamma BOJISIHOTO mapa,

21. IlpuHnunuanpHas cxema napoTypOMHHON SHEPreTUYecKord YCTaHOBKH, pa-
Ootaromieit mo nukiny Penkuna Ha neperperom nape. M3o0Opaxkenue nukia PenkrHa B
Ts — nuarpammMe. [Iytu noseimenust repmudeckoro KIIJ[ nukia Penkuna.

22. Hukasl razorypOunHbIX ycTaHoBOK (I'TY). Tepmuueckuit KIIJ nmxma
['TY ¢ mogBoIOM TEIUIOTHI MPHU MOCTOSSHHOM JAaBiieHUU. [IpemmyinecTBa ra3oryp-
OMHHOI PHEPreTUYecKoil yCTaHOBKHU 10 cpaBHeHuto ¢ JIBC u nmapotypOuHHOMN ycTa-
HOBKOM.

23. HazoBute Buabl TemooOMeHa. IlpuBeaure npumepsl U3 TEXHUKH, TIE
UMEIOT MECTO ATH BUBI TEIJI00OMEHA.

24. 3anuiunTe OCHOBHBIE YPABHEHUS, IO KOTOPBHIM MPOU3BOJMUTCS pacyeT BU-
JIOB TEMI000OMEHa.
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25. TennmonpoBOJHOCTh. ['paiueHT TeMmmnepaTyphl. Y paBHEHUE TEIIONPOBOJI-
Hoctu Dyppe. CrammoHapHas TEIJIONPOBOAHOCTh 4YEpPE3 OAHOCIOWHYIO IUIOCKYHO
CTEHKY.

26. TennonpoBOAHOCTh YEPE3 MHOTOCIIOMHYIO TIJIOCKYIO CTEHKY. TepMuueckoe
COIIPOTHUBJIEHUE CJIOSI CTEHKH.

27. Tennmootnaya. YpaBHeHue temnootaaun HerotoHa-Puxmana. Kpurtepuu
o100Ms1, MCTIOJIb3yeMbIe TIPH pacyeTe KO3 HUIIMEHTA TETIIO0TAaqH

28. YpaBHeHue Teruionepenaun. HazoBuTe HECKONIBKO CIIOCOOOB MHTEHCU(DU-
KallMK TEIUTONepe1ayn.

29. TennooOMeHHBIE ammaparbl. HanmummwTe ypaBHEHHUS, WCIIOIB3YEMBIC IS
pacuera peKynepaTuBHbBIX TEIJIO0OMEHHBIX allapaToB.

30. Buasl pacueta TErioOOMEHHBIX amlapaToB, MIPHUBEAUTE MPUMEPHI X HC-
MOJIb30BaHUs B SHEPTETHUKE.

31. Knaccudukanms TEmIoBbIX dJIEKTPUUECKUX CTaHIUH.

32. Ha3zoBute ycinoBusi, KOTOPBIE SIBJISIFOTCSI OCHOBOIOJIATAIOIIMMU MPU BBIOOpE
THUIIA 3JIEKTPOCTAHIINH.

33. [IpuBeaute npocteitmue (mpuHIUnuanbabie) cxeMbl KOC u TOLI.

34. I{ukn Penkuna Ha neperpetom nape. Tepmuueckuii KITJ[ nukia Penkuna u
IIyTH €0 MOBBILICHHUS.

35. HazoBuTe nmokas3aresiu TemaoBor S3koHOMUYHOCTH TOL.

36. [lokaxuTe HA TpUMEPE BIUSHUS HAYAIBHBIX U KOHEYHBIX MapaMeTpOB Ia-
pa Ha SKOHOMHYHOCTb TETIOBBIX AJIEKTPOCTAHIIUMN.

37. llpuBenuTe MPOCTEHUIITYIO CXEMY TEIIO()UKAIIMOHHON YCTaHOBKH.

38. Temnodukarus. YcaoBuss TPUMEHUMOCTH CXEMPa3AeIbHOTO U KOMOWHU-
POBaHHOTO PHEPTOCHAOKEHUSI.

39. Tennossle cxembl ADC: OJHOKOHTYpHAsI, IBYXKOHTYpPHAasl U TPEXKOHTYp-
Hasl.

40. OcHoBHoe 3Hepretuueckoe odbopyaoBanue ADC. Peaktoper ADC, 0CHOB-
HbIE OTJINYHUS PA3JIUYHBIX TUIIOB SIEPHBIX PEAKTOPOB.

41. IlpeumytiecTBa aTOMHBIX 3JiekTpocTaHui (ADC) Mo CpaBHEHUIO C TEIIO-
BBIMU AJIEKTPOCTAHIUAMHU, PAOOTAIOIUMH Ha OPTaHUYECKOM TOILIMBE.

42. Hukner razorypounHbix ycraHoBok (I'TVY). Kakoii nukn I'TY naumbomnee
LIIMPOKO IPUMEHSETCA Ha IPaKTHKE, Kak onpexaensercs tepmuueckuid KIIZ sToro
UKJIA.

43. HazoBuTe ocHOBHOE 3Heprernueckoe obopynoanue TOC. Uro sBisercs
KpUTEpUEM IPaBHILHOCTH BHIOOpA COCTaBa, TUIA M MOLIHOCTH 3TOTO 000pYI0BaHUSI.

44, KotenpHble yCTAaHOBKH, KiIaccHpUKaus KOTEIbHBIX. Kakue KOTelbHbIe
UCITOJIB3YIOTCSl B COCTaBE TEIUIOBBIX 3JIEKTPOCTAHIUH.

45. KotenbHble arperathl. [1apoBoil 1 BOJOTpEWHbBIN KOTEJ, KX OCHOBHBIE TE€X-
HUYECKUE XaPAKTEPUCTUKHU.

46. OCHOBBI TEIJIOBOTO pacyeTa KOTEJIbHOrO arperara. Y paBHEHHE TEMJIOBOTO
OaslaHca KOTEJIBLHOTO arperara.

47. KI1J1-6pyrTo kotenpHoro arperarta. KIIJ[-HeTTO KOTEeIbHON YCTaHOBKH.
Buapl TEmIOBBIX TOTEPH KOTEIBHOIO arperara.

48. IlonsTue pacnosaraeMasl TEIJIOTa TOIJIMBA, KaK OHa onpenenserca? Otau-
Yye HU3IIEH TEMI0Thl CTOPAHUS TOTUIMBA OT BBICHIEH TEIJIOTHI CTOPAHUSL.
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49. OcHOBHBIE y37bl KOTENBHOTO arperara. Ha3zoBure paguanOHHBIE U KOH-
BEKTHBHBIE IOBEPXHOCTH HArPEBA KOTENBHOTO arperara.

50. OCHOBBI TEIJIOBOTO pacueTa KOHBEKTHBHBIX ITOBEPXHOCTEH Harpesa.
Ha3Hnauenue s3xoHOMAli3€epa, TUIIBI IKOHOMAN3EPOB.

51. Haznauenne u Buabl Naporneperpenareneil. HazHaueHune peayKUMOHHO-
OXJIaIUTEIIbHOW YCTAHOBKHU.

52. HazoBuTe TUIIBI HACOCOB, MpUMeHseMbIX Ha TOC.

53. Ha3nauenue, npuHIMIBI pabOThl TEMIOOOMEHHBIX alMaparoB, Jea’paTo-
poB u oxyaaureneit napa Ha TOC.

54. HazoBute Tumbl cucteMm TerocHaOxeHusa. Ilokaxute mpeumylnecTsa u
HEJOCTATKHU Ka)KJ0ro THIA.

55. TlokaxkuTe Ha MpUMepe BIUSHUE BHIOPOCOB TETJIOBBIX 3JEKTPOCTAHIIMM Ha
JKOJIOTHIO.

56. [TokaxuTe MpeuMyIECTBA ATOMHBIX 3JEKTPOCTAHLIMY MEPE TETLIOBBIMH.

57. IlpuBenuTe NpUHIMIIHATBHBIE TETIOBBIE cxeMbl ADC.

58. HazoBute tunsl peaktopoB mist ADC, a Takke OCHOBHbBIE OTIIMYUS U OCO-
OCHHOCTU TUX TUIIOB.

59. B ueM npeumyniecTBa peakTOpOB Ha OBICTPHIX HEUTPOHAX Mepe]] pPeakTo-
paMH Ha TETUIOBBIX HEUTPOHAX?

60. Uto Takoe «TermioBas MOITHOCTEY ADC?

61. [JokaxxuTe MEpPCHEKTHUBBI HCIIONb30BAHUS BOJHBIX PECYpPCOB JIiEsl CTPOHU-
tenbcTBa Masbix ['DC, npumuBHbIX anekTpoctaHuuu (II9C) u BOTHOBBIX 3HEPro-
YCTaHOBOK.

62. Kak pemarTcs 3KOJIOrHYecKUe MpOoOJIeMbl MPU KOMIUIEKCHOM HCIOJIb30-
BaHUU BOJHBIX PECYPCOB?

63. [IpunmunuansHas cxema u coctaB [’ IC. 3anummre dhopmymny I onpee-
nenus momHoctu ['DC. Haznauenue u npunuun padotel 'TADC.

64. [IpuBeguTe NpuUMEpbl MCIOJIB30BaHUS COJHEYHBIX JHEPTETHUYECKUX yCTa-
HOBOK JJISI CHCTEM TEIJIOCHAOKEHUS.

65. bamieHHbIE M MOJIYJBHBIE COJIHEUHBbIE 3JIEKTpocTaHuuu. lIpuBenure ux
NPUHLIHUNHATBHBIE CXEMBI.

66. ®OTOINEKTPUUECKUE COTHEUHbIE EeKTpOoCcTaHIMU. PoTodhPeKT, conHeu-
HBIN 371eMEHT. BonbT-aMnepHas XapakTEpUCTHKA COJIHEYHOTO 3JIEMEHTA.

67. CtpykTypHasi cxema (QoTodrnekTpudeckoi ctaHiuu. CrocoObl AIeKTpuye-
CKOI'0 COEIMHEHHSI COJIHEYHBIX 3JIEMEHTOB B COCTAaBE COJIHEYHOTO MoayJisi. HazHaue-
HUE IIYHTUPYIOIIETO JUO0/Ia B COCTaBE COJIHEYHOM OaTapeH.

68. DHeprus Berpa. OCHOBHBIE y3J1bl BETPOIHEPTETUUECKUX YCTAHOBOK.

69. [lokaxxuTe NPUHLIMIHAIBHYIO TEIUIOBYIO CXEMY 3JIEKTPOCTAHLIMM Ha OHO-
macce. OCHOBBI TEIUIOBOTO pacyeTa OMora3oBOro peakropa.

70. [IpoBeaute kinaccu(UKAIUIO MApOBBIX TYpOWH I0: Ha3HAYEHHIO, KOH-
CTPYKTHBHOMY BBINIOJIHEHUIO, IPUHLIUIY JECUCTBUSA, JABJICHHUIO.

71.Yto Ha3bpIBAIOT paclojaraéMbIM TEIUIONEpPENnajoM NapoTypOUHOM YycTa-
HOBKH?

72. N300pa3ute u 00bsicHUTE IMKJI PEHKHMHA Ha TIEperpeToM Mape.

73. J71st 4ero CIyKUT Jiea’paTop B apOBOM TEMIOCUIOBOM YCTAHOBKE?
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74. Yto takoe Ttermodukanus? Uto maeT TernaopUKaIMOHHBIA UK paboThI
IIEKTPOCTAHLUM 10 CPABHEHUIO C KOHACHCALMOHHBIM LIUKJIOM?

75. Kak ynansercss paCTBOPEHHBI B MUTATEIbHOU BoJie BO3nyx? [louemy 310
HE00X0aHUMO?

76. llepeuncnute HanpaBieHus ucroiab3oBanus ['TY.

77. U300pa3ute U MPOKOMMEHTUPYHTE IUKI mpocteumet ['TY na T—s nua-
rpammMe.

78. BropuuHble 3HEpreTH4ecKhe pecypcebl, ux kinaccudukanus. [Ipuseaurte
IpPUMEPBI UCNOJIb30BaHUsI BOP B yTHIM3alMOHHBIX SHEPr€TUYECKUX YCTAHOBKAX.

79. Uto Takoe akKyMYJISITOpP TEMJIOBOW SHEPTHH, KAK OH YCTPOEH?

80. CosnHEUHBIE CHUCTEMBI JUIsl MOJIYYEHHS 3JIEKTpOdHEeprur. KoHUEeHTpaTopsl
COJIHEYHOW DHEPTUU.

81. [IpuBeaute cxeMy (HOTOINEKTPUUECKOTO MpeoOpa3oBaTeist COJTHEUHON
DHEPrUU U OOBACHUTE MPUHLUI €€ TEHCTBUS.

82. CucteMsl TEMIOCHA0KEHMSI, Ha3HAUEHUE, KJIACCU(UKALINUS U COCTaB.

83. TenjIoHOCUTENN CUCTEM TEIJIOCHA0KEHMSI, UX OCHOBHBIE TEXHUUECKHUE Xa-
PAKTEPUCTUKH.

84. TenioBble ceTH, Ha3HaueHUeE, Kiaccupukauus. ['mapaBauyeckuil pacuer
TEIUIOBBIX CETEH.

85. TerioBble MyHKTHI, MX Ha3HaueHuWe M Kiaccudukanus. OOopynoBaHue
TEIJIOBBIX ITyHKTOB.

86. UTo Ha3bIBACTCs 3aKPBITOM M OTKPBITON CHCTEMOM TEINTIOCHAOKEHHSI, KaKne
OPUCYIIN UM cHelpUIecKre 0COOEHHOCTH?

87. Kakue coBpeMEHHbIE HAalIPaBJICHUS Pa3BUTHUS SHEPTETUKH Bbl 3HAETE?

88. BopoponHas sHepreTvka, NpuBeIUTE NPUHIUIHAIBHYIO CXEMY TOILJIMBHO-
r'o 3JIEMEHTa Ha BOJOPOJE.

89. YcnoBus 1u1st pa3paboTKu HUPPOBBIX TEXHOIOTHM B SHEPTETHKU.

90. KOHTpOJIb 32 TEXHUYECKUM COCTOSIHUEM TEIUIOBBIX CETEH, MOCPEACTBOM
aBTOMATU3UPOBAHHON CUCTEMBI YIIpaBJICHUs TEXHOJIOrMYeckuMu npoueccamu (ACY
TII). OcHoBHbie KOMTTOHEHTHI ACY TII.

6.2. Onucanue nokasaresjieid 1 KpUTEPHEeB KOHTPOJIAA yCIIEBAEMOCTH,
ONMUCAHUE IKAJ OlleHMBAHUSA
Onenka TekyIiei paboThl M MPOMEKYTOUYHBINH KOHTPOJIb CTYJAEHTOB OCYIIECTB-
JISIETCSL HA OCHOBE TPAJIULIMOHHON CUCTEMbI KOHTPOJIS U OIIEHKU ycrieBaemocTu. Tpa-
JTUIMOHHASI CUCTEMa KOHTPOJISI M OLICHKM YCIIEBAEMOCTH CTYAEHTOB IMpEJCTaBICHA
KPUTEPHUSIMU BBICTABIICHUS OIEHOK IO YETHIPEXO0aUTbHONW CHCTEME «OTIMYHOY, «XO-
POIIOY», «YJOBIETBOPUTEIBHO», «HEYJOBIECTBOPUTEIHLHOY.

6.2.1. Kpurepuu oleHKH BBINOJHEHHSI TECTOB

Texymiee TectupoBanue (MMCbMEHHOE) MPOU3BOAMUTCS Ha 7 W 15 Hemenmsax
yueOHoro cemecTpa. Kaxapiii Tect cocTouT u3 15 BOpocoB U coAepKUT 25 BapuaH-
ToB. Kputepuu oneHuBaHus:

» TpaBUJIbHBIC OTBETHI HA 6 1 MEHEE 3aJJaHUI — «HEYIOBIECTBOPUTEIILHOY,

» TpaBUIbHBIC OTBETHI Ha 7 — 10 3amaHil — «yIOBIETBOPUTEIBLHOY,
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» TpaBUIIbHBIC OTBETHI HA 11 — 13 3amaHuii — «XOpOIIIOY,

» TpaBUJIbHBIC OTBETHI HAa 14 — 15 3a1aHUil — OTIIMYHOY.

OcHOBaHUSIMM JIJIsl CHUKEHHUSI OIEHKH Ha 1 Oai sIBISIOTCS: OTCYTCTBUE 000C-
HOBaHMS BBIOPAHHOI'O OTBETA, HETIOJHBIN OTBET; HEOPEKHOE BHITIOIHEHNE, OITMOKH B
0003HAYEHUIX U T.II.

6.2.2 Kputepun OlleHKH BBINOJIHEHHUS H 3AIIMTHI IPAKTHYECKUX PadoT

K 3ammre paGoThl mpencTaBisieTcsi OTYET C MOJHOCThI0O 0OpabOTaHHBIMH pe-

3yJbTaTaMU pacyeToB, I'paUuecKuM MarepuanoM, BbiBoAaMU. OTYET HE MOXKET

OBITh MPUHAT U MOJUICKUT AOPAOOTKE B ClIydae: OTCYTCTBUS HEOOXOIUMBIX pacyeT-

HBIX (opMyJ, 0003HAYEHUH U T.I.; OTCYTCTBUS HEOOXOAMMOrO rpauueckoro Mare-

pHalia; HeKOPPEKTHON 00pabOTKU pe3yNbTaToOB U3MEpPEHUil. 3aluTa oT4eTa mno pado-

T€ MPOXOIUT B (OopMeE JOKIIaga CTyJEHTA MO BBHIIIOJIHEHHOW paboTe U OTBETOB Ha BO-

IPOCHI IIperoiaBaTesisi Mo TPAIUIIMOHHON CUCTEME OIIEHKH cucTeme. B cimyuae mouy-

YeHUsl NIPU 3alUTe paboThl HEYIOBIETBOPUTEILHONW OIIEHKH, padoTa MOJJIEKUT I0-
BTOPHOM 3alIlIUTE.

TabOmuma 7

Kpurepuu onieHuBaHMsl 3a1UTHI MPAKTUYECKUX PadoT

Ouenka Kpurepun oneHuBanus
Beicokuit ypoBeHb «5» | «OTJIMYHO» — CTYAEHT U3JaraeT cojep:KaHhe BOIpoca JJIOTUYECKU BEPHO,
(oTHM4HO) apryMEHTHPOBAaHO, YMEET JeNaTh BBIBOJBI, MPaBHIBHO (GOpMyIUpyeT

OCHOBHBIE 3aKOHBI; 3HACT M MPUMEHSET OCHOBHbIE (POPMYJIbI U pacyeT-
HBIEC 3aBUCMOCTH 110 TeME PabOTHI.

Cpennuii ypoBeHb «4»
(xopor1o)

«XOPOIIO» — CTYIEHT M3JIaraeT COJepIKaHUue BOMPOCa JIOTHYECKH BEPHO
" IO CyHICCTBY, YMCCT ACJIATh BbIBOAbLI U MPUBOJUT NPUMEPHI U3 IMPAK-
TUKH, HO JIOITYCKaeT HEKOTOPhIe HETOYHOCTH M HE3HAYUTEIIbHBIC OIIHO-
KM HJIX OIMUCKH, YTO B IICJIOM HC BBI3bIBACT COMHEHHUH B OCBOCHHUH TEMBI
paboTHI.

IToporosslii ypoBeHb
«3» (YAOBIETBOPUTEIb-
HO)

«YIOBIIETBOPUTEIBHO» — CTYICHT HE B MOJIHOW Mepe BIaJceT HaBbIKAMH
JIOTUYHO W apryMEHTHPOBAHO W3JIaraTh COACpKAHHE MaTephalia, UMeeT
o01Ire 3HaHUSI OCHOBHOTO COJIEP)KaHUsI TEMBbI pabOThI 0€3 OCBOCHHS He-
KOTOPBIX CYIICCTBCHHBIX ITOJOXKCHHH, TOIMYCKAeT HETOYHOCTH, OIHAKO
yMeeT MPUMEHSTH 3HAHUS 1 YMEHUS 110 TeME pabOThI

MuHuUManbHbIA ypo-
BEHb «2» (HEyOBIIe-
TBOPHUTEIHHO)

«HEYJIOBJICTBOPUTENBHO» — CTYIAEHT HE OCBOWJI 3HAUUTEIbHYIO 4acTb
coJiepKaHusl MaTepuasia paboThl; JOMYCKAET CYIIECTBEHHbIC OIIMOKU B
U3JI0KEHUN MaTepualla; He yMEET BBIIENUTh INIABHOE U CIENIaTh BBIBO-
TIBL.

6.2.3. Kpurepuu oueHKH BbINOJHEHHUS U 3alIIUTHI 1a00PaTOPHBIX padoT

K 3ammre naboparopHoil paboOThl MPEACTABISAETCS OTUET C MOJHOCTHhIO 00pa-

OOTaHHBIMU pe3yJIbTaTaMU U3MEPEHH, rpaduecKuM MaTepuanoMm, BbiBojgamu. OT-
YeT HEe MOKET OBbITh MPUHSAT U MOAJIEKUT JOPAOOTKE B CiIydae: OTCYTCTBHUS HEOOXO-
JUMBIX pacueTHBIX (GOopMyJl, 0003HAYEHHH U T.II.; OTCYTCTBUS HEOOX0IMMOTO Tpadu-
4eCKOIo MaTepuasa; HeKOPPEKTHON 0OpabOTKH pe3yIbTaTOB U3MEPEHUIA.

3amura oTyeTa o jaboparopHoi paboTe MpoXoauT B popMe T0KIaaa CTyAEH-
Ta MO BBHINOJHEHHON paboTe M OTBETOB Ha BOMPOCHI MpEnogaBaTess 1Mo TPaJulluOH-
HOU cHCTeMe OLIEHKM cucTeMe. B ciyuae mony4yeHus mpu 3amure J1abopaTopHOn pa-
OOTBI HEY/IOBJIETBOPUTEIILHOM OLIEHKH, paboTa MOAJIE)KUT TTOBTOPHOM 3aIlIHTe.
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TabOmuia 8

Kpurepuu onieHUBaHMsI 3a1UTHI JIA0OPATOPHBIX padoT
Onenka Kpurepumn oneHuBanus
«OTJIMYHO» — CTYACHT H3JIaraeT CoJEp)KaHHE BOIPOCA JIOTUYECKH
Bbicokuii ypoBeHb | BEpHO, apryMEHTHPOBAHO, YMEET JelaTh BBIBOJBI, IPABHIBHO
«5» (oTi4HO) | GOpMYIHPYET OCHOBHBIE 3aKOHBI; 3HA€T M MPUMEHSIET OCHOBHBIC
(GhOpMYyJIBI M pacYeTHBIC 3aBUCUMOCTH 110 TeMe JJabopaTOpHON pabOTHI.
«XOPOLIO» — CTYACHT M3JIaraeT COJACpKaHKUE BOIPOCA JIOTHYECKU BEPHO
U IO CYIIECTBY, YMEET JellaTh BBIBOJBI M TMPHUBOJUT IMPHUMEPHI H3
NPaKTHKH, HO JOMYCKAeT HEKOTOPhIE HETOYHOCTH W HE3HAYMTEIbHBIC
OIIMOKH HMJTM ONMCKH, YTO B I[EJIOM HE BBI3BIBAET COMHEHUH B OCBOCHUH
TEMBI JJAOOPATOPHON PAOOTHI.
«yOBJIETBOPUTEJIbHO» — CTYISHT HE B IIOJHOW Mepe BiajeeT
HaBbIKAMH JIOTHYHO M apryMEHTHPOBAHO H3Jlarath COJCPIKaHUE
Marepuaia, WUMeeT OOIIMe 3HAHWS OCHOBHOTO COACP)KAHUS TEMBI
paboTbl 0€3 OCBOEHHUS HEKOTOPHIX CYIIECTBEHHBIX IOJOXECHHUH,
JIOITyCKAaeT HETOYHOCTH, OJTHAKO YMEET MPUMEHSATh 3HAHUS M YMEHHSI 110
TeMe pabOTHI
MuHUMaNbHBIH | «HEYJA0BJIETBOPUTEIbHO» — CTYJACHT HE OCBOWJI 3HAYUTEIbHYIO YacTh
YpOBEHB «2» (He- | comepkaHus  MaTepuasia  jabopaTopHOl  paboOTHI;  JOIyCKaeT
yJIOBJIETBOPH- CYIIECTBEHHbIE OIMMOKH B M3JIOKEHHU MaTepualia; HE YMEET BBIICIUTh
TEJIBHO) TJIABHOE U CICNIATh BBIBO/IBL.

CpenHuii ypoBeHb
«4» (xopo11o)

IToporosslii ypo-
BeHb «3» (ymoBie-
TBOPUTEIIBHO)

6.2.4. Kpurepuu olleHUBAHNS MHIUBUAYAJIbHBIX 32124

BrinosHeHre WHAMBUIYANTBHBIX 3a7a4 SBISIETCS 00S3aTEIbHBIM 3JIEMEHTOM,
BJIMSIIOIIMM Ha JOMYCK, K C/ladye 3a4eTa ¢ OLIEHKOU mo aucuuiiube. [Ipu nomydyenun
HEYJIOBJICTBOPUTEIBHOM OILIEHKM IO 3ajJayaM OHHU IMOJIJICKAT HMCIPABJICHUIO U TIO-
BTOPHOM cl1aye.

Ta0mura 9
Kputepuu onieHuBaHus THAMBUAYaJIbHbBIX 3a/1a4
Ouenka Kputepuu oneHuBanus
Beicokuii ypoBeHb «OTJIMYHO» — CTYAEHT CaMOCTOSITEIbHO U B TIOJTHOM OOBEME BBIMOIHUII
«5» (OTIUYHO) WHIUBHUAYaIbHBIE 3a1a4; JIOTUYHO, [IOCIEN0BATEIBHO U apryMEHTHUPO-
BaHO M3JIOXKMJI XOJ1 PEUICHUs IOCTaBJIEHHOU Iepe/l HUM 3a/lauH.

Cpennuit ypoBeHb «XOpOIIO» — CTYAEHT CAMOCTOSITENIFHO M B TIOJTHOM OOBbEME BBITIOIHUIT
«4» (xopo1o) WH/MBUyaJIbHbIE 3aJlauy; JIOTUYHO, IIOCIEI0BATENBHO U apryMEHTHPO-

BAaHO M3JIOXKWJI XO[ PCUHICHUA MMOCTaBJICHHOM nepea HUM 3aaavyuv, HO B
PEIICHUNY UMCIOTCA HC3HAYUTCIIbHBIC OIINOKN ¥ HETOYHOCTH.

[ToporoBbIif ypOBeHb | «yIOBJIETBOPUTEIHHO» — CTYACHT CAMOCTOSTEIBHO U B TIOJHOM 00BEME
«3» (YAOBIETBOPUTEIIb- | BBIMOJHUI HMHIAUBHIYyaJbHbIE 33Ja4yM; OJAHAKO B PEIICHUH HMEIOTCS

HO) OMHMOKY W HETOYHOCTH, OTCYTCTBYET IMOSICHEHUSI METOAMKH pEIICHUS,
HeOpexkHoe oopMITeHHE PaObOTHI.
MuHUMaNBHBIN YPO- | «HEYIOBJIETBOPUTEIBHO» — CTYICHT HE BBINOJIHWI WHIUBUAYATbHBIC
BEHb «2» (HEyJIOBIe- | 3a7auu.
TBOPUTEIIBHO)

6.2.5. Kpurepuu ouieHKY BbINOJHEHHS U 3AIIUTHI KOHTPOJIbHOI padoThI

CTyneHThl ~ CaMOCTOSITENIBHO  BBIMIOJIHSAIOT ~ KOHTPOJIBHYIO — paboty U
MIPEICTABIISIOT €r0 B MeYaTHOM BHje Ha nuctax gopmara A4. KortponpHas padoTa
HE MOXET ObITh MPHUHAT U MOAJEKHUT JA0padOTKE B Cllydyae: OTCYTCTBUS
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HEOOXOJUMOro rpauueckoro Marepuajga WIA OTCYTCTBUE B TIpadUyecKoM
MaTepuage HeoOXOIMMbIX 0003HAYEHUH, UCHOJIb3YEMBIX B pacdere; HEKOPPEKTHOM
00pabOTKH pe3yJIbTaTOB PACUYETOB. BhINONIHEHNE KOHTPOJIBHONW pabOThl SIBISIETCA
00s13aTeNbHBIM 3JIEMEHTOM, BIIMSIOIIMM Ha JOMYCK, K cAaue 3adeTa ¢ OLIEHKOW IO
aucuumuiige. [Ipy nosnmyyeHun HEyAOBJICTBOPUTEIBHOM OLICHKHA IO KOHTPOJIBHOU
padoTe OHa MOJUIEKUT UCIIPABICHUIO U IOBTOPHOM claye.

Tabmuma 10

Kpurtepun onieHMBaHUsI KOHTPOJIbHOMH padoThl

Onenka Kpurtepuun oneHuBanus
COTJIMIHO» — CTYACHT CaMOCTOSATCIIBHO U B ITOJITHOM 00beMe BBITTOTHHII
KOHTPOJIbHYIO padoTy; JOTHYHO, ITOCIEI0BATEIBHO U apPTyMEHTUPOBAHO
N3JI0KHWJI X0 PCHICHUA MMOCTABJICHHOU MIEPCI HUM 3aJa4H.
«Xopouio» — CTYACHT CaMOCTOATCIIBHO U B IIOJHOM 00BbEME BBIIOJIHHUI
Cpenuuii ypoBeHb | KOHTPOJIBHYIO pabOTy; JJOTMYHO, MTOCIIEIOBATEILHO U apTyMEHTHPOBAHO

Bricokuii ypoBeHb
«5»

«» U3NIOKUJ XOJ peIICHUs IIOCTABICHHOM Tepel HHUM 3a7add, HO B
pelIeHNN UMEIOTCSl He3HAUUTEIbHbIE OITMOKU M HETOUHOCTH.
«Y/IOBJIETBOPUTEJIBbHO» — CTYICHT CaMOCTOSITETbHO M B IOJHOM

[ToporoBslii ypoBeHb | 00beMe BBIMOJIHUI KOHTPOJIbHYIO PadOTy; OJHAKO B PEUICHUH UMEIOTCS

«3» OMIMOKA U HETOYHOCTH, OTCYTCTBYET MOSICHEHHS METOIUKU PEIICHUS,
HeOpekHOe opopMIIeHHE PAOOTHI.

«HeyI0BJIETBOPUTEIbHO» — CTYIEHT HE BBINOJHWI KOHTPOJHHYIO
MuHIMaIBHBIH YPO- | pagory.
BEHb «2»

6.2.6. Kputepun onieHMBaHUA IPOMEKYTOYHOI0 KOHTPOJIS (3a4eT ¢ OL[EHKOI)

K 3auery ¢ OUEHKOM HOMYCKAETCA CTYAEHT, MOJHOCTHIO BBINOJHUBIIUN BCE
BUJIbl yU€OHOW U CAaMOCTOSITENILHOM PabOThI M CAABIINI OTYETHBIE MAaTEPUAIIBI.

3auer ¢ OLIEHKOW MPOBOAMTCA B YCTHOM (popme B BUIE IOKJIana CTyIEHTa IO
KOKJIOMY SK3aMEHALlMOHHOMY BOIIPOCY C IIPEACTABICHHEM HA JIMCTE OTBETA:
ypaBHEHUH, (OpMyJ, pacCUETHBIX CXEM, TIpapUKOB U T.I. U OTBETOB (€CiH
noTpedyeTcs) Ha JOMOJIHUTENbHBIE BOIIPOCHI IPENOIaBaTEIs.

KauecTBO OCBOEHUSI NHUCUUIUIMHBI, YPOBEHb C(POPMUPOBAHHOCTHU 3asIBJICHHBIX
KOMIIETCHIIMM, 3HAHMS M YMEHUS CTYJICHTAa OLCHUBAKOTCSI B COOTBETCTBUU C
TPaJAMLIMOHHON CUCTEMOM KOHTPOJISI U OLIEHKH YCIIEBAEMOCTH.

Tabmuma 11
Kpurepuu oueHuBaHus pe3yabTATOB POMEKYTOYHOI0 KOHTPOJIA (3a4eT ¢
OLICHKOM)
Ouenka Kputepuu onenuBanus

«OTJIMYHO» — CTYJEHT M3J1aracT COAEpKaHHE BOIIPOCA JIOTUYECKU BEPHO,
apryMEHTHPOBAaHO, yMEET JlelaTh BBIBOJBI;, MPaBWIBHO (HOpMyTupyeT
OCHOBHBIE 3aKOHBI TEIJIOTEXHUKH; 3HAET U IPUMEHSIET OCHOBHBIE (DOPMYJIBI
U pacyeTHbIC 3aBUCHUMOCTH; NPAKTHUECKUE HABBIKM MPO(ECCHOHATHHOTO
IIPUMEHEHHsI OCBOEHHBIX 3HaHUH c(hOPMUPOBAHBHI.

Komnerenuuu, 3akperui€éHHbIE 3a JUCHUIUIMHOW, C(HOPMHUpPOBAHBI Ha
YPOBHE — BHICOKHIA.

«XOpOLIO» — CTYACHT U3JIaracT COAEPKaHUE BOIPOCA JIOTUYECKU BEPHO U
IO CYHIECTBY, YMEET JeJaTh BBIBOABI M NPUBOAUT NMPUMEPHI U3 MPAKTHUKH,
HO JIONYCKAaeT HEKOTOpHIE HETOYHOCTH W HE3HAYMTEIbHBIC OIIMOKH WIH
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OIIMCKH, YTO B LIEJIOM HE BBI3BIBAET COMHEHUI B OCBOCHUH JTHCLUIIINHBI.
Komnerenuuu, 3akperui€éHHbIE 3a JUCHUIUIMHOW, C(HOPMHUpPOBAHBI Ha
YpOBHE — XOPOIIHii (CpeHuit).

«YAOBJICTBOPUTEJIbHO» — CTYJEHT HE B IIOJIHOM MEpE BIIAJCET HaBbIKAMH
JOTMYHO M apryMEHTHPOBAHO H3JIaraTh COJAEP)KaHWE MaTepualla, MMeEeT
o0Imye 3HaHUS OCHOBHOTO COZCp)KaHUS IUCLUUIUIMHBI 0€3 OCBOCHHS
HEKOTOPBIX CYIIECTBEHHBIX IIOJOKEHUH, JOMYCKAaeT HETOYHOCTH U
3aTpyJHSETCS. B TEOPETUYECKMX BBIBOJAX, OJHAKO YMEET IPUMEHSTH
3HAaHUS U YMEHUS B MPAKTUYECKUX paboTax, BIaJeeT HaBbIKaMU pabOThI CO

[Toporosslii ypo-
BeHb «3» (ymoBie-

TBOPUTEIIBHO) . . .
CIPaBOYHON U Y4eOHOU JIUTEPaTypO, yMEET MOJIb30BaThCSI HOPMATHBHBIMU
JOKYMEHTaMHU.
Komnerenuuu, 3akperui€éHHbIE 3a JUCHUIUIMHOW, C(HOPMHUpPOBAHBI Ha
YPOBHE — I0CTATOYHBIM.
. | «<HeyIOBJIETBOPUTEIbHO» — CTYIEHT HE OCBOWJI 3HAUYUTEIbH 4acThb
MuHiMaTE bR CO,I[Z):l)KaHI/ISI I;[HCHHHJH/IHH' n?)lf[ CKaeT CYLICCTBCHHBIC ou};};@(n B
YPOBEHb «2) (He- P ’ Y y
TOBJIETBOPH U3JIOKEHUH MaTepHalia; NpaKTHYeCKHe HaBBIKM He c(HOpMUPOBAHBI; He
Y P YMEET BBIICIUTD TJIABHOE U CAEIIATh BBIBOJBI.
TEJIbHO)

Komnerennumn, 3akperyiéHHble 32 JUCHUILIMHON, He ¢(pOpMUPOBaHBI.

7. Y4eOHO-MeTOoAMYecKOe U MHGOPMAaIHOHHOE 00ecrieyeHre TUCIHUILIMHBI

7.1. OcHoBHas JIUTEPATYypPa
1. OcmonoB O. M. OOmas sHepreTuka: yuebHoe nocooue / O. M. OCMOHOB;
Pocculickuii rocynapcTBeHHbIN arpapublii yHuBepcuter - MCXA umenu K. A. Tu-
mupsizeBa (MockBa). — DneKTpoH. TekcToBble 1aH. — MockBa: PITAY-MCXA uwm.
K. A. Tumupszena, 2015 — 98 c.:

2. Pyno6amra C.II. Temmorexnuka: yaeOnuk. M.: W3gatenbctBo «Ilepoy.
2015 .- 665 c.

7.2 lonoJiHUTEILHAS JIUTEPATYpPa

1. AnexcanapoB Aunekceil AnexcanapoBud. TaOnuipl TermaoQU3NYECKUX CBONCTB
BOJIBI U BojasiHOTO mapa: CripaBounuk / A.A. Anekcannpos, b.A. I'puropses. - M. : MOU,
1999. — 164 c.

2. JleGenes, B. A. SInepHble 2HepreTUYECKHE YCTAaHOBKH : yueOHoe mocooue / B. A.
JlebeneB. — Cankrt-IletepOypr : Jlanp, 2021. — 192 ¢. — ISBN 978-5-8114-1868-8. —
Texkcr : onektpoHHbld //  JlaHb : 92JIeKTpOHHO-OMONMWMOTEYHass cHcTeMa. —
URL: https://e.lanbook.com/book/168856.

3. PernonansHbie MpoOIIeMbI TETIIIOPHEPTETHKH : yuebHoe mocobue / B. M. JleGenes,
C. B. Ilpuxoasko, B. K. T'aak [u ap.] ; mox obmeit penakuueit B. M. JlebeneBa. — CaHKT-
[TerepOypr : Jlanb, 2019. — 136 ¢. — ISBN 978-5-8114-3694-1. — TekcT : 31eKTPOHHBII
// Jlanp : ANIEKTPOHHO-OMOTNOTEUHAS cucrema. —
URL: https://e.lanbook.com/book/122149.

4. OcmonoB O.M. HerpaguuuoHHble W BO300OHOBIIIEMbIE HMCTOYHUKH HSHEPTUHU:
VYuyebHoe nmocodue. — M., M3parensctBo PTAY-MCXA , 2015. - 98 c.

5. OcmonoB O.M., KanataukoB FO.A. TeniaoBbie CXeMbl SHEPTETUUECKUX YCTAHOBOK

M METOAbl UX pacyeta: Meroauyeckue  ykazaHusl. [DJIEKTPOHHBIA  pecypc.
http://elib.timacad.ru/dl/lokal/143.pdf/info ]. M.: PTAY-MCXA, 2016. — 33 c.
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6. OcmonoB O.M. M3ydenue conmHewuHoU (GoTo3IEeKTpUuUecko OGatapen: Meroauye-
CKHe yKazaHus. [DneKTpoHHBIA pecypc. http://elib.timacad.ru/dl/lokal/140.pdf/info ]. — M.:
PIAY-MCXA, 2016. — 44 c.

7. Maranees B.ILI. Korenpable cuctem TeruocHaoxkenus. — M.: U] Dueprus, 2017.
—320c.

8. OcmonoB O.M., Kanatuukos FO.A. Harnerarean M TEIUIOBBIE ABUTaTEIN: Y4eO-
Hoe nocooue. M.: U3a-Bo PTAY-MCXA, 2017. — 140 c.

Ilepuoauyeckue u3gaHus

1. XKypnan «HoBoctu temnocnadxkenusi», URL — aapec: http://www. ntsn.ru ;
2. Xypnan  «DHeproxossiictBo 3a  pyoexom», URL -  agpec:
http://www.prosmi.ru/catalog/3906.

7.3 HopmaTuBHBIEC NIPABOBbIE AKTbI

1. TlocranoBnenue IlpaBurenbctBa P® ot 28.05.2013 Ned449 (pen. ot
27.09.2018) «O mexaHHU3Me CTUMYJIHMPOBAHUS HUCIIOJIB30BAHUS BO3OOHOBISIEMBIX HC-
TOYHHKOB SHEPTHH Ha ONMTOBOM PBIHKE AJICKTPHUECKOW YHEPTUU U MOIIHOCTH (BMe-
cte ¢ «[IpaBunamu ompezneneHusi LEHBI Ha MOIIHOCTb T'€HEPUPYIOUINX OOBEKTOB,
(YHKIIMOHUPYIOIIMX HAa OCHOBE BO300OHOBISIEMBIX HCTOYHUKOB DHEPIHI).
http://www.consultant.ru/law/podborki/vozobnovlyaemye istochniki_jenergii/

2. IlocranoBnenue IlpaBurensctBa P® ot 17.02.2014 Nell7 (pen. or
23.01.2015) «O HEKOTOPBIX BOMPOCAX, CBA3AHHBIX C cepTU(DUKALINEH 00BEMOB AJICK-
TPUYECKON SHEPTUH, MPOU3BOJAUMON HA (PYHKIMOHUPYIOIIUX HA OCHOBE HCIOJIb30-
BaHUsI BO30OHOBJISIEMBIX HCTOYHUKOB SHEPTUH KBATU(UIUPOBAHHBIX T€HEPUPYIOLTUX
o0bekTax» (BMecte ¢ «lIpaBunamu BefeHHUs peecTpa BbJauyd U TMOTAIIeHUs] CepTH-
(dbuKaTOB, MOATBEPKIAIOIIUX OO0BEM MPOU3BOJICTBA 3JIEKTPUUECKON SHEPrHUH Ha
(GYHKIMOHUPYIOIIUX Ha OCHOBE MCIOJIb30BAaHUSI BO3OOHOBISIEMBIX HCTOYHUKOB SHEP-
MU KBAJTM(UIIMPOBAHHBIX TEHEPUPYIOLIUX O0BEKTAX).

7.4. MeToauyeckne yKa3aHusl, peKOMeHIAIUN U JPyrue MaTepuaibl K
3aHATHAM
1. Meronnueckne ykazaHusi K JaboparopHoit pabore «OmnpeneneHue
TEIUIOEMKOCTH BO3/AyXa MpH MocTosHHOM naBieHun» (Pynob6amra C.I1., baGuuesa
E.JI., Kanataukos FO.A.).
2. Meroanueckue ykazaHus K jabopaTtopHoil pabore «OmnpeneneHue nokasa-
Tens anuadatsl Aist Bo3ayxay (Pynobamra C.I1., badbuuera E.JI., KanatHukoB FO.A.).
3. Mertonuueckue ykazanus K jjabopatopHoit pabote «Onpeaenenue korhdu-
[IMEHTAa TEIJIONPOBOJIHOCTU TBEPABIX TEJ METOAOM LIMJIMHIApUYEcKoro cios» (Pyno-
oamrra C.I1., babuuera E.JI., KanatHukos FO.A.).
4. Meroauueckue yka3aHus kK jJabopatopHoil pabote «l/cnbpiTaHue riacTuHYa-
Toro teriooomMennukay (Pynob6amra C.I1.).
5. OcmonoB O.M. Pacyer cuctembl COTHEUHOTO ropsA4Yero BogocHaOxeHus: Mero-

nudeckue ykazanus. M.: M3a-so ®I'BHY «Pocundopmarporex», 2017. — 61 c.
6. Ludposas snepreTrka: HoBasi mapagurMa (pyHKIHMOHUPOBAHUS U Pa3BUTHUSA / TIOA
pen. H.JI. Poranesa. — M.: U3patensctBo MOU, 2019. — 300 c.
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7. Texcnep A.JI. IludpoBuszanus SHEPreTUKH: OT aBTOMATHU3AIMU IPOIIECCOB K

nudpoBoit Tpanchopmaluu oTpaciu. //— M.: DHepreTuyeckas mojuTuka. Beim.
5.2018. C. 3-7.

8. Ilepeuenns pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH «MH-
TepHEeT», HeOOXOTUMBIX /115 OCBOEHUSI TUCHUILINHbI
1) http://www.rosteplo.ru/katalog Kartanor obGopynoBanus. ABTOHOMHOE TeIl-

J0cHA0KeHHE. (OTKPBITBIM TOCTYM).

2) http://www.viecosolar.com ComHe4dHble OaTapew, COJTHEYHAsl DHEPreTHKa,

COJIHEYHBIE 3JIEKTPOCTAHIINY (OTKPBITBII TOCTYII).
3) http://www.energybook.ru UHTepHET-Mara3uH n31aTeNbCKOTO JoMa « DHEP-
T (OTKPBITBIM TOCTYM).

4) http://www.rosteplo.ru/katalog Kartanor o6opynoBanus. KorenepainoHnHbie
YCTAHOBKH (OTKPBITBIM IOCTYM).

5) http://www.electrolhbrary.hnfo DnexTponHas snekTporexnuueckas oubIno-
TeKa (OTKPBITBIN JOCTYII).

6)https:// www.digital-energy.ru/wp-content/uploads/2020/04/strategiya-
tsifrovoy-transformatsii-elektroenergetiki.pdf BemomcTBennsiit mpoext «lludpo-
Basi DHEPTETHKA

7) http://www.energystrategy.ru/DP/Source/DE_02.pdf «dudpo-
Basi DHEPTETHKA

9. IlepeyeHnb MPOrpaMMHOr0 oGecrieYeHns H HH(POPMANHOHHBIX CIIPABOYHBIX
CUCTEM
1. http://library.timacad.ru DnekTpoHHO-OnbMoTeuHas cucrema [{Hb mmenu

H.N. Keneznoa PI'OY BO PI'AY-MCXA umenu K.A. Tumupsizesa.

2. http://rucont.ru DnexkrporHO-6MOIMOTEUHAs crcTeMa «HarmoHanbHBIN TTU(-
poBoii pecypc PYKOHT» (OTKpBITHII H0CTYT).

3. http://www?2.viniti.ru ba3el nanasix BUHUTU PAH (oTkpbITBIN AOCTYII).

4. http://znanium.ru DIeKTPOHHO-OMOIMOTEYHAsI cUucTeMa (OTKPBITBIA JOCTYII).

TabOmura 12
Ilepeyenb nporpaMMHOro odecrnevyeHus
Ne Haumenosanue . HauMeHoBanue Tun T'ox
/m paxjeita yeonoi NMPOrpamMMbI NMPOrpamMMbI ABTOp pa3padoTKu
f JUCHHUIINHBI
1. Microsoft Office|1. Odopmurensckas | 1. Microsoft 2013
Word 2. [IpezenTamms 2. Microsoft 2013
2. MS Power Point | 3. PacueTHas 3. Microsoft 2013
1 Paznensr 1-8 3. MS Excel 4. I'pacduueckast 4. Autodesk 2010
4. AutoCAD 5. Jnst opranmsaiuu | 5. Cisco 2012
5. Zoom BHJcOKOHbepeHit |6. PTAY- 2019
6. LMS «Moodle». 6. Kopnoparunast | MCXA
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10. Onucanue MaTepuaJIbHO-TeXHUYECKOH 0a3bl, HEOOXO0AUMOI /1A
OCyIIIeCTBJIEHUS 00PA30BATEIbLHOI0 MPOLECCA MO AUCIHUTIINHE

Tabmura 13
Cgenenus 00 00ece4eHHOCTH CIIENMATH3UPOBAHHBIMYU Ay IUTOPHUAMH,
Ka0MHeTaMHu, Ja00pATOPUAMHU

HanMeHOBaHHe CHENHAIBHBIX TI0-

MeILIeHUH ¥ MOMEeIeHHi 1JIsl caMo- OcCHaAIlIEHHOCTE CIEeIHAJLHBIX IOMEIeHUH U ImoMe-

CTOSATEILHOI paboThI (Ne yueOHOTO HIEHUI VISl CAMOCTOSITe/ILHOI padoThI**
Kopmyca, Ne ayAuTOpHH)

1

YueOnsrii kopmyc Ne 24, aynutopun 201, 1 [Hocka  ayautopHas  3-X  DJIEMEHTHad (uB.Ne

214,314 210136000003573)

2 Dkpan Projecta SlimScreen 200*200 cv Matte White
S nHactennsbiii (MuB.Ne 568938)

3 Kommiekr u3 uHTEpakTHBHOM aocku Penbord 77
(cTotika. MIPOEKTOP " JTIOCKa) (MuB.Ne
210134000001798)

4 Kowmmsiotep "Abakyc" (MuB.Ne 410134000001484)

VYuebnslii kopiyc Ne 24, ayauropun 201, 1 [Hocka mkonsHast (MuB.Ne 210136000004868)

214,314 2 DOxkpan HacTeHHbIH Projecta SlimScreen (MuB.Ne
210134000002855)

3 JlaGoparopHas ycTaHOBKA JIJISI UCCIIEIOBAHUSA TEIIJIOEM-
koctu (MuB.Ne 210134000002081)

4 JlaGopaTopHas ycTaHOBKA JJISl ONPEAEIIEHNUST OTHOLIECHUS
.TermoeMkocteit (Mus.Ne 210134000002082)

Jlaboparopnas ycranoBka (MuB.Ne 410134000001548)

Jlaboparopnas ycranoBka (MuaB.Ne 410134000001549)

Jlaboparopnas ycranoBka (MuaB.Ne 410134000001550)

VYuebnslii kopiyc Ne 24, ayauropun 201,
214,314

Tennosas 3aBeca KEH-37B (MuB.Ne 210134000002255)

Termnooomennnk (MuB.Ne 410134000001780)

W3mepurens TEeMITepaTyPhI NT-4503 (NuB.Ne
410134000002535)

4 Koren [J-900-14 (MuB.Ne 410134000001421)

5 Jocka mxompHast (MaB.Ne 210136000004869)

W N =33 Wn

lenTpanbHas Hay4yHass OMOTHMOTEKAa UMEHHU
H.U. XenesznoBa, UuranbHble 3aabl OHO-
JIHOTEKHU

Oomexutne Ne 4,58,11. Komuatel s
CaMOIIOrOTOBKHU

11. MeToauyeckue peKoMeHIAlMU CTYIEeHTAM 110 0CBOECHH IO JUCIHUTLTHHBI

CopepkaHne M3y4aeMoro MaTepuana JUCIUIUIMHBI U TpaduK UX W3YUCHHs MPH-
BeJIcHbl B paboueil y4eOHOU mporpamme. JlJis yCHEmIHOTO BBIMIOJIHEHHUS Tpaduka
U3YYCHUS CTyJIEHTaM pEKOMEHAYETCS TMObh30BaThCsl Y4YeOHMKaMH U y4eOHO-
METOJIMYECKIUMHU TTOCOOUSIMH 13 OMOIMOTEYHOTO (POHIA YHUBEPCUTETA, a TAKKE Me-
TOJAMYECKUMU TMTOCOOHSMU TIO BBHITIOJIHEHUIO JTAOOPATOPHBIX paboT, XpaHAIIIUMUCS Ha
Kadenape.

CryneHntaM HEOOXOAUMO:

v/ BHUMATEIBHO O3HAKOMHTBCS C COJEPKAHUEM TEMAaTHYECKOTO IUIAHa, BbIBE-
IIMBaeMOro Ha Kadenape, MPUBOJAUMOM B HEM CIHCKOM PEKOMEHAYEMOU JIUTEPaTyphl,
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npuodpecTy B OMOJIMOTEKE YHUBEPCUTETA TpeOyromuecss YIeOHUKU U yuyeOHbIe IM0-
cobus;

v/ IOJIyYUTh KOHCYJBTAI[MIO Yy TpernogaBareieil Kadeapsl, BEAYIIHX IHUCIH-
wmHy «OO0IIas HepreTuKay, Mo BCEM BO3HUKAIOIIUM y4eOHO-METOIUYECKUM BO-
nmpocawm;

v/ UCIIOJIB3YSl METOJMYECKUE TOCOOHS, CTPOro 1O TeMaM JAMCIMIUINHBI MPH-
CTYNHTH K U3YICHUIO PEKOMEHTyEMOU JTUTEPATYPHI;

v/ popabarkiBaTh KaX Iy TEMY Cpa3y MOCie €€ IPOYTEH s Ha JIEKIHH;

v/ KOHTPOJBHYIO Pa0OTy BBINOJHATL MOCIE H3JI0KEHHS COOTBETCTBYIOLIMX
TEM;

v/ nepe]l BBIIOJHEHUEM J1a00PAaTOPHBIX PA0OT 03HAKOMUTHCSA C METOIUYECKH-
MU YKa3aHUSMU 110 WX BBITIOJIHCHHUIO;

v/ 108 JOIyCKa K 3a4eTy C OLEHKOM CTYIEHTYy HEOOXOIUMO BBINOJIHUTH M
YCIICIITHO CIIaTh KOHTPOJIBHYIO paboTy, OTYETHI MO BCEM JIA0OpaTOPHBIM paboTam, a
Tak)Ke BBIMIOJHUTHh BECh 00bEM CaMOCTOSITEIbHON pa0OThI, 3aIIUTUTh BBHIMIOJTHEHHBIC
WH/IMBHUIyaJIbHBIE 33/1a4H, PAKTUIECKUE paOOThI U TPOUTH TECTUPOBAHHE.

v/ IIpY TIOJITOTOBKE K 3a4€Ty C OIEHKOW PYKOBOJCTBOBATHLCS BOIIPOCAMH, IPH-
BEJICHHBIMU B pazzene 6.1 manHoii pabodel mporpaMMEI.

B koHcrmekTe nekmuili cremyer m3berath moapoOHOM 3ammcu. KoHCHEKT He
JOJDKEH TIPEBPAIATHCS B €IMHCTBEHHBI MCTOYHUK MHGOPMAIHH, & JOJKEH T0JIBO-
JUTH CTYJICHTA K CAMOCTOSITEIbHOMY 00 TyMBIBAaHUIO MaTepuaia, K pabore ¢ yaeOHO
KHUroi. HezaBucHMO OT TOTO, €CTh YYECOHUK WM HET, JICKIIMU 3alUChIBaTh HEOOXO-
JTUMO.

[Tocnemyromas pabota Hal JIEKIIMEN 3aKIII0OYAETCsl B TOBTOPEHHUH €€ COoAepxkKa-
HUS 10 KOHCTIEKTY (@ eIre Jyd4Iie ¢ MPUBJICYCHUEM JOMOTHUTEIBHBIX NCTOYHHKOR)
BCKOpE TIOCJIe €€ TPOCTYIIMBaHMs, T.K. 3a0bIBaHME MaTepuasa, BOCIPUHATOTO JIFO-
ObIM crioc0O0M, HIET 0COOEHHO MHTEHCUBHO Cpa3y K€ MOCIIe BOCTIPUSTHSI.

Odopmienue 1abopaTopHbIX PabOT AOMKHO OBITH MAKCUMAJIBLHO MPUOIMIKEHO
K YpOBHIO, Ha KOTOPOM BEAETCS JSKCIICPUMEHTANbHAS HAayYHO-HCCIIET0BATEIbCKAS
paboTa B KOHKPETHOH MpeAMETHON 00IacTy.

[Tpu moAroToBKe K J1aOOPATOPHOMY 3aHITHIO CTYACHT JOJKCH U3YYHTh PEKO-
MEH/IOBaHHBIN K JAaHHOW TeMe MaTepual Mo y4eOHUKY U JJaOOpaTOPHOMY MPaKTUKY-
My, TIOATOTOBUTH OTUYET, KOTOPBIA JTOJDKEH COAEpkKaTh HAMMEHOBAHUE PAOOTHI, TEh
paboThl, CXEMBI pacCMaTpUBAeMOW YCTAaHOBKM C YyKa3aHUEM KOHTPOJIBHO-
W3MEPUTEIFHBIX MPUOOPOB, PACUETHBIX (HOpMyJ, TAOJUIBI Ui 3aMUCH OTBITHBIX
naHHbIX. Ha maGopaTOpHBIX 3aHITHSX CTYyACHT 00s13aH OOAyYMaHHO BBITIONHATH 3a]1a-
HUSI, aHAJTM3UPOBATH TIOJyYCHHBIC PE3YJIbTATHI.

OxoHuYaTeabHO O(POPMIICHHBIE OTYETHI MO JIAOOpaTOPHBIM paboTaM 3aluuiia-
IOTCS CTYJICHTaMU B WHIUBUIYAIBHOM MOPSIKE B YaChl KOHCYJbTAIIUNA MpeTrogaBaTe-
JIs1 B IHBb BBITIOJTHEHHSI Ta0OPAaTOPHOI pabOThI MITH ONMbKalIee BpeMs.

Buabi u popmbl 0TPadOTKM NPONMYINEHHbIX 3aHATHIA
CtyaeHT, NpoIMyCTUBIINI JIEKITMOHHOE 3aHATHE, 003aH CAMOCTOSITENBHO MPO-
paboTaTh MPOMYIIEHHYI0 TeMmy (paszei), IPeloCTaBUTh MPENnoaBaTeI0 KOHCIEKT
MPOIYIIEHHOM JIEKIIMKU U OTBETUTH B YCTOM (hOpMe Ha BOMPOCHI, 3a]JaBa€Mble MPEIIO-
JABATEJIEM 110 TEME JICKLIHH.
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[IponymienHbie 1abopaTopHbie PabOThI JOHKHBI ObITH BBIMOJIHEHBI, BPEMS BbI-
MOJIHEHUsI Ha3HauaeTcs npenojasareneM. [lepen orpaboTkoil 1abopaTopHOl pabOThI
CTYJIEHT CaMOCTOSITEIIbHO U3YYaeT TEOPETUUYECKUI MaTepHall Mo TemMe paboThl, MOps-
JIOK €€ MIPOBEICHUS U1 METOJIMKY 00paOOTKHU OMBITHBIX JIaHHBIX. [JaHHbIE MOy4YeHHbIE
IPU BBINIOJIHEHUH MPONYIIEHHON JTaO0paTOpHOM pabOThl 3aHOCUT B 3apaHee MOATro-
TOBJEHHBIM OTYeT. [locne 0OpaOOTKU OMBITHBIX JAHHBIX O(DOPMIIEHHBIA JTOJKHBIM
00pa3oM OTYET O BBIMOJHEHUU JTa00OPaTOPHON pabOThI MPEJOCTABISETCS BEAYLIEMY
MIPETOIaBaTeNto TSl 3auThl. [IpomyieHHple TPaKTHYECKNUEe 3aHITHSI TOJDKHBI OBITH
BBITIOJTHEHBI CAMOCTOSITEIBHO.

12. MeTonnyeckue peKOMEHAAIUH MPENoAABATE/ISIM 110 OPraHU3AlUH 00yYeHUs!
10 AUCHMIIIMHE

12.1. MeToanuyeckue peKOMEHAAIMHU JAJI YTEHUS JIeKIUil

Hawunyumeit popmoit opranmzanuu o0ydenus auciuruimae «O0Ias SHepreTh-
Ka» TMPEACTABIISIETCS Takas, MPU KOTOPOM BCe BUABI YUEOHBIX 3aHATUN (JEKUHU, Ja-
OopaTopHbIe 3aHATHUS, MPAKTUYECKUE 3aHATHUS, KOHTPOJIbHAs paboTa) oOpasyroT eau-
HBIN B3aMMOCBSI3aHHBIN yueOHbIN mporecc. JIeKIuu ABIsSI0TCS OJTHUM W3 BaKHEHUIIINX
BUJIOB yueOHbIX 3aHATUN. OHU JOJDKHBI 1aTh CUCTEMAaTHU3WPOBAHHBIE OCHOBBI Hay4-
HBIX 3HaHUI MO JUCUUIUIMHE, KOHIIEHTPUPOBATh BHUMAHKUE CTYAEHTOB Ha Haubosee
CJIO’KHBIX U y3JIOBBIX BOIIPOCAX.

OO0beM unTaeMbIX JIEKIHHN Omnpeaensercs rpadukoM HU3YdeHUs AUCITUTUTHHBL.
[Ipu ycrmoBuUM CBOEBPEMEHHOIO 3aKPEIUICHHS JEKIIMOHHOTO Marepuana Ha rpynmno-
BBIX 3aHATUAX U B MPOIECCE BBIMOJHEHUS JOMAIIHUX 3aJlaHU CTYIEHTHI SIBISIOTCS
Ha OYEepeAHbIC JICKIUHU JOCTATOYHO MOATOTOBICHHBIMU JISI UX OPOCITYIIMBAHUS U
yCBO€HHMs. BO Bpems JIEKUMH IEMOHCTPALMSA CIAWI0B WIA NPE3CHTALMUN SBISETCS
npeanodYTuTeNnpaee. [Ipumenenne cliaiioB v Mpe3eHTanuii TpeOyeT TIaTeaIbHOu pa-
OOTBI, MO METOJUYECKOMY OOECMEUEHHMIO TaKUX 3aHATHUH: OTOOp HEOOXOIMMBIX
dbparMeHTOB (QUIBLMOB U CIaA0B, MOAOOP WLIIOCTPALIUNA U YepTeXel, mpoBepka Ka-
YECTBA UX JEMOHCTpPALHUH, 3aTPauYMBaEMOr0 BpeMeHs U T.a. llnaHupyemsiil K n3m0-
YKEHHIO B JIEKLMSAX MAaTepHal JOJKEH OTPa)aTh TOJIBKO OCHOBHOE COJIEPKAHUE U3Y-
4aeMoro BOIPOCA, COYETAsACh C MPUMEpPaMU U, IPU HEOOXOAUMOCTH, UILTIOCTPUPYET-
Csl TEXHUYECKMMHU cpeAcTBaMu 00yueHus. [Ipu aToM He ciieayer, Mo BO3MOXKHOCTH,
BKJIIOYATh B JICKI[UIO TPOMO3/KHE BBIBOJIbI, TOSICHEHUSI U TOMY TOJIOOHBIA MaTepuall,
OJTHAKO B TAKHMX CIydassX HEOOXOIUMO 00S3aTEIHHO YKA3bIBATh Pa3/ieibl PEKOMEHTY-
€MOU JIUTEPATYypPhl, TJI€ MOKHO MOJIYYUTh YOEAUTENbHBIE OTBETHl HA BO3HUKIIUE BO-
npockl. KpoMe 3T0r0, B I€KIMU 00pamniaeTcsi BHUMaHUE CTYJICHTOB Ha BOIIPOCHI U3Y-
4aeMoro Marepuana, KOTOPbI€ OH JIOJKEH U3YUYHUTh CAMOCTOATENBHO M0 YKA3aHHOM B
METOJIMYECKUX YKA3aHUSIX MO JAHHOW JUCIUIUINHE JIUTEPATYPE.

12.2. MeTtoanueckue yKazaHus sl POBeeHUsI JJAa0OPaTOPHBIX 3aHATHIA
JIaGopatopHble 3aHATHS UMEIOT LEIbI0 OOYyYUTh CTYACHTOB METOJAM JKCIIe-
PUMEHTAJIBHBIX UCCIIEI0BAaHUM, IPUBUTH HABBIKM aHAJIN3a U 00pabOTKH MOJYyYEHHBIX
JaHHBIX MpU padboTe ¢ 1adopaTOPHBIM 00OPYIOBAHUEM, BBIUUCIUTEIBHON TEXHHUKHU.
Ha naGopaTopHbIX 3aHATHUSX 3aKPEIISETCS] TEOPETUUECKUN MaTepHall, OJTy4YEHHBIN
IPU U3Y4EHUH OCHOBHBIX BOIIPOCOB IaHHOM TUCLUIUINHBI.

35



B nauvane naGopaTOpHOro 3aHSTUS MPENOAABATENb JOHKEH ONPENEIUTh €ro
1eJb, YKa3aTh B3aMMOCBS3b 3aHATHSA C pa3JelaMd OCHOBHOIO COJEpXaHUs JUCIHU-
IUTMHBI, TTPOBEPUTHh TOTOBHOCTH CTYAEHTOB JJIsl BBIMOJIHEHUS! AaHHOW palOoThl. [Ipu
MOJATOTOBKE K Ja0OpPaTOPHOMY 3aHSTHIO CTYJEHT JOJKEH M3YyYUTh PEKOMEHIOBAH-
HBIM K JJAHHOUW TeMe mMaTepuall Mo y4eOHUKY U J1abopaTOpHOMY MPAKTUKYMY, MOATO-
TOBUTb OTYET, KOTOPHIM JIOJKEH COJepkKaTh HAUMEHOBaHHE pPadOThl, 1EJdb padoThI,
CXEMbl pacCMaTpUBAa€MON JJIEKTPUYECKOW LEMU C YKa3aHUEM KOHTPOJBHO-
U3MEPUTENIbHBIX MPUOOPOB, pacyeTHHIX (HOpPMys, TAOMUIBI JJs 3aMUCH OIBITHBIX
TaHHBIX.

[Ipu mocraTodHON TEXHWUYECKOW OCHAIEHHOCTH y4eOHOW mabopaTopuu Ka-
(deapsl CTYAEHTHI BBIOIHSIOT Ja00paTOpHYyIO paboTy, MpeABapUTEIbHO Pa30UBIIHCH
no «Opuragam», BKIIOYaOmuM B cedst mo 4 — 5 crynenToB. Ecnu ke HeT Takoi Tex-
HUYECKOW BO3MOXXHOCTH, TO JIabopaTopHasi paboTa BBHINOJIHSETCS Cpady BCeH MOJ-
rpynnoit uinm 2 noarpynmnsl. [Ipu 3TOM mpenogaBaTenb pacnpenesier Mexay CTy-
JEeHTaMU OOSI3aHHOCTH IO BBINIOJHEHUIO JTA0OOpAaTOpHOM pPabOTHI, cTapasch 3ajeH-
CTBOBATh B pab0Te KaK MOKHO OOJIbIIE CTYIEHTOB.

[lepen mpoBeneHreM jJabopaTOpHON pabOTHI MpEnoaaBaTesib WIH ACCUCTUPY-
IOMUN eMy uHXeHep (J1a0opaHT) yuyeOHOM J1abopaTopuu MPOBOAUT MHCTPYKTAXK IO
TEXHUKE 0€30MaCHOCTH.

[IpenogaBaTens 00s13aH CIEIUTH 32 XOJOM €€ BBINIOJHEHHUS Ha KaxaoM pado-
9YeM MECTE, 3a COOIIOIEHNEM MTPaBIJI TEXHUKU O€30MacCHOCTH, KOHCYJIBTUPOBATh CTY-
JICHTOB IO BO3HHUKAIOIINM Y HUX BOIPOCAaM, IOMOTaTh, B BHIITOJIHEHUHU paOOTHI.

[Io oxonuanum 1a0OPAaTOPHOTO 3aHIATHUS TPENOAABATENb TOJIKEH MO3HAKO-
MUTBCS C pe3yJIbTaTaMU, MOJTYYCHHBIMU B XO/I€ BBITIOJHEHUS CTYACHTaMU PaOOTHI.

Bce naboparopubie paboThl JOKHBI OBITH OQOPMIIEHBI B OT/IeIbHOM «JKypHa-
e amsi 1a00paToOpHBIX paboT». DTO MOXKET OBITH OTAENbHAS TETPab, B KOTOPOU CTY-
JIEHT HAa OCHOBE METOJMYECKUX PEKOMEHAAIMI i POBEJIEHUs J1abOpaTOpHON pa-
00ThI, pa3paboTaHHbIX Kadeapol, TOTOBUT CBOW MEPCOHAbHBIN KOHCIEKT, JIUOO OT-
JeIbHBIA pa3pa0OTaHHBIN M M3JaHHBIA Kadeapoil MakeT KOHCIEKTa JIabopaTOpHOU
paboThI.

[locne cHATHSA OMBITHBIX AAHHBIX CTYIEHThI 00padaTHIBAIOT pe3ybTaThl IKC-
NEePUMEHTA, CTPOAT rpaduku (€ciii OHU MPETYCMOTPEHBI B paboTe), IEJIat0T BHIBOIBI
o paborte.

[Tocne BbITTONHEHHST JTAOOPATOPHOW PaOOTHI IEIECOOOPa3HO MPOBOIUTH €€
«amuty». OKoHYaTenbHO O(OPMIIEHHBIE OTYETHI MO JIA0OPATOPHBIM padoTaM 3a-
MIMIIAIOTCS CTYACHTAMU B MHIMBUIYaJbHOM MOPSIKE B YaChl KOHCYIbTALUNA MPETIO-
JaBaTelia. DTO MO3BOJISET CTYACHTAaM €llle pa3 MOBTOPUTh U OCMBICTUTH MPOIICHHBIHI
MaTepual, a MPenoiaBaTeIio OUEHUTh CTENEHb YCBOCHHSI MTPOUEHHOIO CTYACHTaMH
MmaTepuarna.

12.3. MeToan4yeckue yKazaHus JJis POBeAeHUS TEKYIEero TeCTUPOBAHMS
Texyiiee TecTupoBaHUE 11€71€CO00pPa3HO MPOBOAUTH 2 pa3a B TEUEHHE CEMECT-
pa. TectupoBanue NMpoU3BOAUTCSA MUCBMEHHO Ha 7 M 15 Henensx yueOHOro cemecrpa.
DTa mpoBepKa JIOJDKHA OBITh JOCTATOYHO TIIYOOKOH € TeM, YTOObl OJIHOBPEMEHHO
CIIYUTb OJATOTOBKOM K MPEACTOSALIEMY IK3aMEHY.
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JloJIKHO OBITH pa3pabOTaAHO HECKOJIBKO BapUAHTOB TECTOBBIX 3aJaHUIl C TEM,
4YTOOBI OJIM3KO CUJSALIUE CTYIEHTHI UMENIU Pa3Hble BApUAHTHI.

HeynosneTBopUTebHO HAMKMCAHHBIE TECTOBBIE 3a/IaHUs NIEPEMUCHIBAIOTCS CTY-
JEHTaMU MOBTOPHO MO APYroMy BapuaHTy. BakHbIM MeTOOUYECKMM TpeOOBaHHEM
IIPU MIPOBEJACHUM TECTUPOBAHUS SIBISIETCS CBOEBPEMEHHOE O3HAKOMJIEHUE CTYACHTOB
C JIONYIIEHHBIMU B HEM OLITMOKaAMHU.

12.4. MeToanuyeckue yKazaHusi AJsl IPOBeeHUsI MPAKTUYECKUX 3aHATHI

[IpakTrueckue 3aHIATHS MPOBOIATCS C LEIbI0 3aKPEIUIEHUS TEOPETUYECKOTO
MaTepHuaa, U3J0KEHHOIO Ha JEKUHUAX, a TAKXKe JUJIS pa3BUTHUS Y CTYJAEHTOB HAaBBIKOB
MPAKTHYECKOTO PEIIECHUS €INHBIX y4eOHO-MHXKEHEPHBIX 33/1a4.
[IpakTrueckue 3aHATUS PEKOMEHAYETCS JENUTh HA TPU YaCTU: BBOJHYIO, OCHOBHYIO
Y 3aKJI0YUTENbHYI0. BO BBOJHON YacTu mpenoaaBaTeib JOJDKEH HAa3BaTh TEMY 3aHs-
TS, OTMPEICNIUTh €€ LeJdb U CHOPMYIUPOBATH BOMPOCHI, OTPAKAIOIINE COJCPIKAHUE
3aHsATUs. [IpenonaBaTens JOJDKEH yKa3aThb B3aUMOCBSI3b MPAKTUYECKOTO 3aHATHUA C
OPEAbIAYIIMMU 3aHATUSMU 1O JIAaHHOW JAMCLMIUIUHE, TP HEOOXOIUMOCTH MOSCHUTD
VWHKCHEPHYIO HAIPaBJIEHHOCTh TEMBI U €€ CBA3b C APYTUMHU JTUCLHUILUIMHAMMU.

OcHOBHAas 4acTh MPAKTUYECKOTO 3aHATHUS TODKHA OBITh MOCBSIICHA 3aKperie-
HUIO TEOPETUYECKUX MOJIOKEHHM, U3JI0KEHHBIX B JIEKIUAX, IyTEM PELICHUS NPAKTU-
yeckux 3anad. [IpenogaBarens A0KEH pa3o0paTh CO CTYJAEHTAMU METOAMKY pelle-
HUS TUIIOBBIX IPUMEPOB, YKa3aB MPU 3TOM, KAKHE MaTEpHAIbl TEOPETUUECKOTO Kypca
UCIOJIB3YIOTCS NP 3TOM. YacTh BpeMeHHU MpernoiaBareib JOHKEH OTBECTH ISl 00b-
SICHEHUS CTYJIEHTAM COJIEp>KaHMsl, ITANlOB PELICHUs 3aJaHUI [IPU BBIITOJIHEHUH CaMO-
CTOSITENIBHON pabOTHI. B 3aKIIIOUMTETFHON YacTH MPAKTHYECKOTO 3aHSTHS MPErojia-
BaTeNb JODKEH COPMYIUPOBATh KPAaTKUE BBHIBOJABI IO COACPKAHUIO BOIIPOCOB, pac-
CMOTPEHHBIX Ha 3aHATUH, OOpPAaTHB BHHUMAaHHE CTYJCHTOB Ha TOT 00beM MaTepuana,
KOTOPBIA PEKOMEHAYETCS JIJIsl CAaMOCTOSITENbHOTO n3y4yeHus. [lonpoOHO ocTaHOBUTH-
Csl Ha JIUTEepAType, PEKOMEHA0OBAHHOM JIJIs1 CAMOCTOSATEIBLHON padoTHhI.

IIporpammy pa3zpadorajmu:

OcmonoB O.M., 1.1.H., npodeccop

(moxnuck)
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PELLEH3USA
Ha padouyro nporpamMmy aucuuminabl 51.0.37 «O01mas 3nepreTuka
OIIOII BO no nanpasienuio 13.03.02 «aeKTpoIHEepreTUKa U 3J1€KTPOTEXHU-
K2, HANIPABJIEHHOCTb «JJIEKTPOCHAOKEHH e»
(kBasmnukanus BLINYCKHUKA — 0aKaJaBp)

Crymkunoit Hartanmeit AnexceeBHOH, 3aB. Kadenpbl DJIEKTPOCHAOKEHUE U
annekTporexHuka umeHu akaaemuka M.A.byazko ®I'BOY BO r. Mocksbl «Poccuii-
CKHMl rocyaapcTBeHHbI arpapHbiii yHuBepcuteT — MCXA umenu K.A. Tumupsse-
Ba», KAHIMJIATOM TEXHUYECKUX HAyK (J1ajee MO TEKCTY PELEH3EHT), MPOBEJEHa pe-
1eH3usl paboueld mporpamMmbl quciuIUIinHbl «O6mas suepreruka» OIIOIT BO mo
HampaBiaeHuo 13.03.02 — «DnekTpo3HepreTuka M ANEKTPOTEXHUKA», HaIpaBJICH-
HOCTh «DnekTpocHabxeHue» paspadoranHoit B PI'bOY BO «Poccuiickuii rocynap-
cTBeHHBIN arpapHbii yHuBepcuTeT — MCXA nmenu K.A. TumupsszeBa», Ha kadeape
TEIJIOTEXHUKH, TUAPABIMKU M SHEpProodecrnedeHusl npeanpusTiili (pa3paboTuuk —
OcMmonoB Opo3mamatr MamacanueBud, 1.T.H., mpodeccop kabenpsl TT" u D0II).

PaccMmoTpeB npeacTaBieHHbIE HA PELEH3UI0 MaTepUalibl, PELIEH3EHT MPUIIET K
CJIEIYIOLUM BBIBOJAM:

1. IIpeabsiBiaenHas padodas mporpaMma JUCHUILIUHBI «OO0IIas >HEpreTuKar
(mamee mo Ttekcty llporpamma) coomeemcmegyem TpeboBanmsim ®PI'OC BO mo
HanpasieHuto 13.03.02 — «DnexkTpo3HepreTuka u eKTpoTexHukay. [Iporpamma co-
Oeporcum BCE OCHOBHBIE pa3feNbl, coomeemcmeyem TPEOOBAHUAM K HOPMAaTHUBHO-
METOJMYECKUM JJOKYMEHTAM.

2. llpencraBnennas B Ilporpamme axmyanbHocms y4eOHOW NHUCIHMIUIUHBI B
pamkax peanuzanuu OIIOII BO ue nodnexxcum comuenuro — MUCUUTLIMHA OTHOCUTCS
K 00s13aTenbHOM yacT yueOHoro nukia — b1.0.

3. IlpencraBnennsie B [Iporpamme yenu AUCHUIUIMHBL COOMBEemMcmaEyion Tpe-
ooanusam ®I'OC BO nanpapnenus 13.03.02 — «DnekTposHepreTuka 1 3IeKTPOTeX-
HUKa.

4. B cootBerctBuM ¢ [Iporpammoii 3a nuctuminHoi «OO01as SHepreTUKay 3a-
KpEIUICHbl KOMIETEHIIMH (MHAUKATOPHI HocTkenus kommneteHimii) YK-1 (YK-1.2);
OIIK-3 (OIIK-3.5). JucruniauHa «OOmas sHepreTuka» W mnpeacrarieHHas I[Ipo-
rpamMma cnocodbna peaiuzosams NX B 0OBIBICHHBIX TpeOOBaHUAX. Pe3yivmamul 00)-
yenusl, IpeacTaBiieHHble B [Iporpamme B Kateropusx 3HaTh, YMETh, BIAAETh COOMI-
gemcmegyiom cuelupuKe U COACPNKAHUIO TUCIUIUIMHBI U QeMOHCIMPUPYION 803MOHC-
HOCMb TIOTYYEHUS 3asiBJIEHHBIX PE3YJIHTATOB.

5. O6mast TpyI0E€MKOCTh TUCIUTUTHHBI «OO011ast SHEPTeTHKa» COCTaBIsET 3 3a-
y€THbIX enuHUIBI (108 yacoB).

6. Mudopmanys 0 B3aMMOCBSI3U M3Y4aeMbIX TUCHUIUIMH U BOIPOCAM HCKIIIO-
YeHHUs! AyOJIMpOBaHMS B COJACPKAHUU TUCHUIUIMH coomeemcmeyem JIeUCTBUTEIbHO-
ctu. JucuumimHa «OO0uias sHepreTrKay B3auMOCBs3aHa C IPYTUMU AUCIUIUIMHAMU
OIIOII BO u Yuebnoro miana no HanpasieHuto 13.03.02 — «DnexkTposHepreTrka u
AIIEKTPOTEXHUKA» U BO3MOKHOCTh TyOJIMPOBAHUS B COJIEPKAHUU OTCYTCTBYET.

7. Ilpencrasnennas [Iporpamma npeamnosiaraeT UCIOIb30BAHUE COBPEMEHHBIX
00pa3oBaTeNbHbIX TEXHOJOTUM, UCMOJb3yeMble MPU pealli3alii pa3InyHbIX BUIOB

38



y4eOHOH paboTel. POpMBI 06pazoBATENBHBIX TEXHONOTH coomeemcmeyiom CIelH-
(bUKe TUCLUTUTAHEIL.

8. Ilporpamma mucuuruiHel «O6Ias YHEPreTHKa» IPEIoIaraeT 3aHsITHs B
UHTEPAKTUBHOU (opMe.

9. Buppl, conepxaHue U TPYA0EMKOCTb CAMOCTOSTEIbHOM PaboThI CTYIEHTOB,
pefcTaBiiennble B IIporpamme, coomeemcemeyom TpeGOBaHUAM K IOATOTOBKE Bbi-
IIyCKHUKOB, coxepxamumcs Bo ®I'OC BO nanpasnenus 13.03.02 — «DIIeKTpOIHep-
T€THUKA U SIEKTPOTEXHUKA).

10.1IpencraBneHHble U ONMUCAaHHBIE B IIporpamme hopMbl mexyueri ouenku
3HAaHMH (BBLIOJHEHHE U 3aIIUTa JIA60PATOPHBIX pador, Ompoc, Kak B Gopme 06Cyx-
ACHHUS OTACIBHBIX BOIIPOCOB, TaK M BBICTYIUIEHHS, YYaCTHE B TECTUPOBAHHH, BBIIIOJ-
HCHHE KOHTPOJILHOH paboThl, U ayUTOPHBIX 3aJaHUAX - paboTa ¢ TeXHHIECKOH JIH-
TepaTypoit), coomeemcmeyiom crielu(pUKe TUCIUIUIMHBL 1 TPeOOBAaHUSAM K BBIITYCK-
HUKaM.

Dopma NPOMEXYTOYHOr0 KOHTPOJIS 3HAHMIA CTYyZI€HTOB, IIPELYCMOTPEHHAs
IIporpammoii, ocymecrsistercs B hopme sK3ameHa, 4To coomeemcmeyem CTaTycy
AUCLMILINHBL, KaK IHCLUIUIMHBI 00sA3aTeNbHOM 4YacTH ydebHOro muxiaa — Bl. 0
®I'OC BO nanpasnenus 13.03.02 — «DJEKTPOIHEPreTHKA U 3JIEKTPOTEXHHKAY.

11.DopMbI OLIeHKH 3HAHUIH, TPeICTABIEHHBIE B IIporpamme, coomeemcmeyiom
CHeLHu(pUKe TUCIUILIUHBI U TPeGOBAHUAM K BBIITyCKHUKAM.

12. VYuebHo-MeTonmueckoe obecredeHue MUCLUIUIMHEI IPEJCTaBIEHO: OC-
HOBHOM JINTEPATYpoOi — 2 UCTOYHHUKA, MOMOIHUTEILHOMN JUTepaTypou — 6 HauMeHO-
BaHUH, HCTOYHUKOB CO CCBUIKOM HA 3NIEKTPOHHbIE pecypcsi 2, MHTepHeT-pecypcehl — 4
UCTOYHMKA U coomeemcmeyem TpeboBanusm OI'OC BO nampasnenus 13.03.02 —
«DIIEKTPOIHEPTeTHKA U NIEKTPOTEXHUKAY. '

13. MatepuanbHO-TeXHIHYECKOE OOECIeYeHrne  MUCIHIIIAHDI COOTBETCTBYET
crenupuke nUCHMILTHEGL «O6IIas SHEPreTHKa» U 0beceqnBaeT HCII0JIB30BaHHE CO-
BPEMEHHBIX 00pa30BaTeNbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX METOIO0B o0yueHwus.

14.Meroauyeckne peKoOMEHIAIMH CTYICHTaM U METOIUYECKIE PEKOMEHAINH
TIPETIO/IaBATE LM I10 OPTraHU3aluK 00yY€eHHs 110 JUCLHUILIMHE JAIOT PEACTABICHHE O
crequduke o0ydeHus 1o gucnumuaae «O61mas DHEPTeTHKa.

OBULIHUE BBIBO/1bI

Ha ocHoBanuu npoBeneHHON peleH3nH MOKHO CaeaTh 3aKJIIOYEHHE, YTO Xa-

PAKTep, CTPYKTypa U COAEpKaHHUE pabodeil IporpaMMe! AHCHHILIAHE! «O6Ias SHep-
rerukay OINOIT BO no nanpasnenuro 13.03.02 — 13.03. 02 «1eKmpoIHepzemuKa
U IN1eKmpomexHuKa», HANPaBICHHOCTh «JJIeKTpocHaGkeHHe» (KBaTH(pUKALHS
BBIITYCKHMKA — Oakanasp), paspaboranHas OcMoHOBEIM O.M., I.T.H., Ipodeccopom
xadenpsr TI" u DOIT cootBeTcTBYeT TpeGosanusm GIOC BO, coBpemenHbIM Tpe6o-
BaHUAM SKOHOMUKH, PhIHKA TPYZa U IIO3BOJIUT NPH €€ pean3allii yCIIeNHo obece-
YUTh POPMUPOBAHHUE 3asABICHHBIX KOMIIETEHIIHIL.
Penensent: Ctymkuna Hatanus AnekceesHa, 3aB. xadenpoit DexTpocHabX)eHHe U
SJIEKTpOoTeXHHKa MMeHU akanemuka M.A.bynzko ®I'BOY BO r. Mockssl «Poccuii-
CKMH rOCYNapCTBEHHBIH arpapHblii yHHBepcuTeT — MCXA mvenu KA. Tumupsize-
Bay, KAaHU/IAT TEXHUYECKUX HAyK ég‘

(noAmuce)
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