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Размещенное изображение


1. Ilean ocBOEHUN TUCHUTLIHMHBI

K OCHOBHBIM mensiM OCBOEHHUs JHUCUMIUIMHBI «TerioBble M aTOMHbIE
AIIEKTPOCTAHLUN» CIIETYET OTHECTH:

— (hopMHUpPOBAHHE 3HAHUI O COBPEMEHHBIX IPUHIIMIIAX, METOAAX U CPEACTBAX
IPOECKTUPOBAHUSI M KOHCTPYUPOBAHUS OOOpPYAOBAHMS TEIUIOBBIX M ATOMHBIX
AIIEKTPOCTAHIUMN, UCTIBITAHUNA U KOHTPOJISI UX TEIUIOTEXHOJIOTUYECKUX MapaMEeTPOB;

— M3y4YeHHE CHocOOOB MOBBIIIEHUS 3PPEKTUBHOCTH AKCILTyaTalllH,
IPOECKTUPOBAHUSI M KOHCTPYUPOBAHUS OOOpPYAOBAHMS TEIUIOBBIX U ATOMHBIX
AIIEKTPOCTAHIIMKA, BBIPA0OTKA HABBIKOB Yy  CTYJCHTOB  CaMOCTOSITEIIHO
dbopMynaupoBaTh W pemarh 3aJaud  NPOEKTHUPOBAHUS W KOHCTPYHUPOBAHUS
TETJIOUCTIONB3YIONIUX U SHEPTETUUYECKUX YCTAaHOBOK.

— TOJArOTOBKAa CTYAEHTOB K  JI€ATEIBHOCTH B  COOTBETCTBUU C
KBaJIM(UKALIMOHHOW XapaKTepUCTUKON OakaliaBpa 10 HAlpaBiICHHUIO, B TOM YHCIIE
(dopMupoBaHrHE YMEHHI MO BBISBICHUIO HEOOXOIUMBIX yCOBEPIICHCTBOBAHUN U
pa3pabOTKe HOBBIX, Oosiece dS(PGEKTUBHBIX METOJOB MPOCKTUPOBAHUA U
KOHCTPYHUPOBAHUSI 000PY/I0BaHUS TEIJIOBBIX U ATOMHBIX 3JIEKTPOCTAHIUH.

K ocHOBHBIM 3agayaM OCBOCHMs AUCHMIUIMHBI «TemioBble M aTOMHbIE
AIEKTPOCTAHIIUNY CIIETYET OTHECTH:

— BbIpabOTaTh HABBIKU Y CTYAEHTOB CAaMOCTOATENbHO (hOPMYIUPOBATH 3aa4H
KOHTPOJISI U TEXHUYECKOW JMArHOCTUKUA OOOPYJIOBaHUS TEIUIOBBIX M ATOMHBIX
AIIEKTPOCTAHIINN;

— Hay4HWTh MBICIUTh CHUCTEMHO Ha MPUMEpaxX MOBBIIICHUS YHEPreTHUYECKOM
3¢ (HEKTUBHOCTH 000PYOBAHUS TEIUIOBBIX M aTOMHBIX 3JEKTPOCTAHIIMMA C yUETOM
TEXHOJIOTMUYECKUX, SKOJIOTHYECKUX U SKOHOMUYECKHUX (PaKTOPOB;

— HAY4YWTh aHAJU3UPOBATh CYIIECTBYIOIINE METOAbI KOHTPOJIA U TEXHUYECKOU
JUAarHOCTUKM  OOOpYJIOBaHMs  TEIUIOBBIX M ATOMHBIX  3JIEKTPOCTAHIIMM,
pa3palaTeiBaTh M BHEAPATH HEOOXOIWMBIE HM3MEHEHHS B WX KOHCTPYKLHU C
MO3ULUK MOBBILIEHUS 3PPEKTUBHOCTU U SHEPTrOCOEPEKEHUS;

— Jatb HMHQPOPMALMIO O HOBBIX METOAAX KOHTPOJIA U TEXHUYECKOU
JUArHOCTUKM  OOOpYJIOBaHMS TEIUIOBBIX M ATOMHBIX 3JEKTPOCTAHLMA B
OTEUECTBEHHOM M 3apyOeKHOW MpakTUKe, pa3BUBaTh CIOCOOHOCTU OOBEKTHBHO
OLICHMBATh MPEUMYIIECTBA U HEJJOCTATKU TAaKUX METO/IOB, KaK OTE€UECTBEHHBIX, TaK
U 3apyOeKHBIX;

— Hay4YdTh AaHAJIM3UPOBATH pE3YyJbTAaThl TMPOEKTUPOBAHUSA U pacyeTa
ooopynoBanusi TOC u ADC, npou3BOIUTh MOUCK ONMTUMHU3AIMOHHOTO PEIICHUS C
IIOMOILBIO BCEBO3MOXHBIX METOJIOB.

2. Mecto nucuuniauHbl B cTpykrype OOII 0akanaBpuara
JucuunnuHaa «TermioBsle U aTOMHBIE 3JEKTPOCTAHLIHMMU» OTHOCUTCS K YHUCIY

npo(heCCHOHANBHBIX YYE€OHBIX TUCIUIUIMH BApUAaTUBHOM YacTH OCHOBHOM
o0Opa3oBaTeIbHON MpOrpaMMbl OakaiaBpHuara.



«TemnoBble W aTOMHBIE 3JIEKTPOCTAHIIMM» B3aMMOCBSI3aHA JIOTUYECKU U
COJIEPKATEIbHO-METOJJUYECKH CO CIICIYIOIUMHU IUCHUIUIMHAMUA U IPAKTUKaMU
OOII:

— Harnerarenu u TEMJIOBbIE ABUTATEIN

— OO0opynoBaHue razopacrpeeIuTeIbHbIX CTaHITUN

— DOHepreTUYecKnil KOMIUIEKC TPOMBIIIJICHHBIX PEeANPUITHI

— OcHoBsl BIM texHonorui

— KoHTponib W TexHWYecKas  JUArHOCTUKA  YHEPreTHYECKOTO
o0opynoBaHus

— DHeprocHa0XeHHE aBTOHOMHBIX CHCTEM

— DHeproo0Opyn0BaHUE aBTOHOMHBIX OOBEKTOB

3. Ilepeyenb MIAHNPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 TMCLHMILINHE
(MoOyJI10), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU Pe3yJIbTATAMH OCBOCHHS
00pa3oBaTeJIbHOM NPOrPAMMBbI

B pesynbraTe OCBOGHUS JIUCHUIUIMHBI (MOIy/dsl) Yy OOydarouuxcs
bopMHUpYIOTCS  CIIEAYIONIME KOMIIETEHIIMM M JOJKHBI OBITh  JIOCTUTHYTHI
CJIeIyIOUIUe pe3yJbTaThl O0ydeHHsI Kak dTan (OPMUPOBAHHS COOTBETCTBYIOIIUX
KOMIIETEHIIN:

B pe3yabrare ocBOeHUs

o0pa3oBaTe/bLHOI
Kon DOIDAMMEL IlepeyeHb NIaHNPYyEMBbIX Pe3yJbTATOB
KOMIIeTeHIIUH porp: 00y4eHMs 110 AUCHUILINHE
o0yuaruuiics J0JKeH
00J1a1aTh
3HATh:
—  METOAMKH cOOpa M aHaJIM3a UCXOJHBIX
JTAHHBIX JUJISl IPOEKTUPOBAHUS YIHEPrOOOBEKTOB U
UX 2JIEMEHTOB B COOTBETCTBUM C HOPMAaTUBHOMN
JOKyMEHTAIMEN;
—  METO/IbI BBIIIOJIHEHUS PACYETOB
TEXHOJIOIMYECKOro 000py10BaHUs IO TUIIOBBIM
METOJIUKAM.
CrniocoOHOCTh IPOBOIUTH
9 yMeTb:
aHaJIU3 MMPOEKTHOM,
. —  coOupaTh U aHATU3UPOBATH UCXOIHbIC
HCIIOJIHUTENIHOMN U
. TaHHbBIE JJI TPOEKTHPOBAHUS SHEPTOOOBEKTOB U
IK-1 JKCIUTyaTallUOHHOU .
UX 3JIEMEHTOB B COOTBETCTBUHM C HOPMAaTHUBHOMN
JIOKYMEHTalMU 0OBEKTOB .
. JOKYMEHTaIue;
npodeccroHaTbHOM
—  BBINOJHATH PACYETHl TEXHOJIOTHYECKOTO
JESATEIBHOCTH

000pyA0BaHUs 110 TUIIOBBIM METO/IUKAM.
BJIAJICTh:

—  MeToaaMu cOopa M aHaJIn3a UCXOIHBIX
JAHHBIX JUJIsl IPOEKTUPOBAHUS YIHEPrOOOBEKTOB U
UX 2JIEMEHTOB B COOTBETCTBUHM C HOPMAaTUBHOMN
JOKyMEHTaIMEH;

—  HaBBbIKaMH IPOBEJCHUS PACUETOB
9HEprooOOPYyI0BAHUS IO THUIIOBBIM METOAUKAM.




3HATh:

METO/IbI IPOEKTUPOBAHUSA TEXHOIOTUYECKOTO
000pyIOBaHUs C UCTIOIH30BAHUEM CTaHIAPTHBIX
CpPEACTB aBTOMATU3ALUH IIPOECKTUPOBAHMUS B
COOTBETCTBUU C TEXHUYECKUM 3aJJaHHEM.

CniocobeH npuHUMATh U
yMeThb:

000CHOBBIBaTh
IIPOEKTUPOBATH TEXHOJIOITHYECKOE
KOHKPETHBIE
000py/10BaHUE C UCIIOIB30BAHUEM CTAHIAPTHBIX
IIK-2 TEXHUYECKUE PELICHUS
CPEACTB aBTOMATU3aLMK IIPOCKTUPOBAHUS B
IpU CO3JIaHUH O0BEKTOB
COOTBETCTBUH C TEXHUUYECKHUM 3aJaHUEM.
SHEPIreTHYECKOTO
BJIA/IETh:
MAaIlUHOCTPOEHHUS

CHOCOOHOCTBIO MIPOCKTUPOBATH
TEXHOJIOTUYECKOe 000pyI0BaHUE C
UCIIOJIb30BaHUEM CTaH/IAPTHBIX CPEJICTB
AaBTOMAaTHU3alu IMIPOCKTUPOBAHUA B
COOTBETCTBUH C TEXHUYECKUM 3a/IaHUEM

4. CTpyKTYypa ¥ coepkaHue JUCHUILTUHbI

OO6m1ast TpyA0E€MKOCTb AUCIUIIIIMHBI COCTABIISIET 6 3a4€THBIX €IUHUII, T.€. 216
aKaJeMUYECKUX YacoB (M3 HUX JIEKIIMHU — 36 4acoB, CEMHUHAPCKHE 3aHATHS — 72 yaca,
camocTosiTeNbHas padboTa cTyieHToB — 108 yaca).

B nsitoM cemecTtpe — 3a4er, B IECTOM CEMECTPE — SK3aMEH.

Crpykrypa U colaepX aHH€ JUCHUIUIMHBI «TeniaoBble HW  aTOMHBIE
AIIEKTPOCTAHIIMK» TI0 CPOKaM U BUJaM paboThl oTpakeHsl B [Ipunoxenun 1.

Coaep:xanue pa3aesoB TUCHUIIMHBI

Tl cemecTp

Tema 1. Beeaenue.

[Ipenmer, 3ajaun U COAEpKaHUE AUCHUIUIMHBL. POJb TEIIOBBIX M aTOMHBIX
AIIEKTPOCTAHUMN B MOBBIIEHUH 3(PPEKTUBHOCTU PabOThI TEIIOIHEPTETUUYECKOTO
komiiekca P®. OcHoBHble TepMuHbI U omnpenenenus. Krnaccuduxams
obopynoBanust TOC u ADC.

Tema 2. Pazputue 3HepreTuku Poccuu M CTPyKTypa ee ynpaBJieHUS

Pa3Butue snepreruxku Poccuun. CtpykTypa ynpasieHus sHepretukoi Poccuu.
OcHoBHbIe nTosoxeHus1 PenepanbuHbix 3ak0oHOB PD «O06 snexrposneprerrke» u «O
TeruiocHa0xeHun». COCTOSIHUE SHEPTreTUKH MOCKOBCKOTO peruoHa. TexHUuecKuin
ypoBenb TOC u ADC B Poccun.

Tema 3. Tunbl TIC u AIC, UX TeII0BbIe CXeMbI

Tunel TernoBeIX anekTpocTaHnuni. Texnonornueckue cxemol TOC. Temnossie
cxeMbl TOC. Tumbl aTOMHBIX 37eKTpocTaHIMi. OCOOEHHOCTH TEXHOJIOTHYECKUX
cxeM ADC. Tennossle cxemsl ADC.

Tema 4. Iloxkazateau TermjioBoi yxoHomuuHocTu KIC
IToka3aTenu TEmIOBOM 3KOHOMHMYHOCTH KoHIeHcamuoHHBIX TOC m ADC,
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aHaJIM3 UX COCTAaBJIAIOIINX.

Hlecroii cemecTp

Tema 5. KomOuHUpOBaHHAsA BbIPA0OTKA 3JIEKTPOIHEPIMH M TEILUIOTHI HA
TIC

KoMOunupoBanHasi BbIpaOOTKa »dJEKTposHepruu u TemioTrel Ha TOC.
Termnosie Harpy3ku Ha TOLI. DHepretnueckue nokazarenu TIL. TennoBbie cXeMbl
TOLI. Cxemsbl oTiiycka Termia ot TOLI. PerynupoBanue oTmycka Terma.

Tema 6. CniocoObl MOBBIIIEHUS TeNJI0BOMH IKOHOMIUYHOCTH TIOC n ADC

Cnioco0Ob!I noBeieHus TemioBoi 3koHoMuaHocTH TOC n ADC. HavanbHble
koHeuHble mapaMerpbl mapa Ha TOC um ADC. ConpsskeHHbIE TMapaMeTpsl.
[IpomexyTounbiii nieperpeB napa Ha TOC u ADC. PereHepaTwBHBIN MOJOTPEB
KOHJICHCATa U MUTATEIbHON BOABI. ONTUMAJIBHOE paclpeiesiCHUE pereHepaTUBHOTO
MOJIOTPEBa.

Tema 7. djieMeHTHI IPUHUUNUAIBHBIX TEMJIOBBIX CXeM MAPOTYPOUHHBIX
TIC u A9C

DOneMeHThl MPUHLIUIHAIBHBIX TEIJIOBBIX CXeM. PereHepaTtuBHbIE U CETEBbIE
MOAOTPEBATENIN, CXEMbl HUX BKIOYeHHs. Lupkymauronnsie KOHTypel ADC.
Heasparopel u nutarenbHas ycrtaHoBka. Hacocer TOC u ADC. Pacuer
MPUHIUMIHAIBHBIX TeroBbIX cxeM KOC, TOI u ADC.

Tema 8. T'azorypOuHHBIe U mapora3zoBbie TIC

["azotypounnsie u naporazosbie TOC. TemnoBas cxema sHeprerudeckoit ['TY
OTKphITOro IuKIa. Tumnsl maporazoBsix TOC. TermnoBbie cxeMbl naporazoBbix TOC
U uX 3KOHOMUYHOCTh. ['azorypounubsie TOLI. [Tapora3zossie TOLI. Ilotepu mapa u
kouygeHncara Ha TOC m ADC, crmocoObl MX CHWKEHHS M BOCIOJHEHHUS. CXeMBbI
BKJTFOUEHUSI HCTIAPUTEIBHBIX YCTaHOBOK. [loKa3aTenn 3KOHOMUYHOCTH.

Tema 9. Oomecranuuonnbie cucrembl TIC u ADC

Oo6mectranimmonueie cucteMbl TOC u ADC. TomnusHoe xo3sgiictBo TOC n
ADC. CucreMbl TEXHUYECKOTO BOJOCHA0KEHUS U 30JI01IaKoynaneHus. Bpennbie
BbIOpockl TOC u ADC. Pa3BepHythie (mosnHbie) TerioBbie cxembl TOC u ADC.
Br160op ocHOBHOTO W BcromMorarenbHoro odopynaoBanusi. Tpyoonposoast TOC u
ADC. Pexxumsbl pabotel TOC u ADC. DHepreTuyeckue XapakTepucTUKu. MeTob
nokpeITus MHUKOB. Bompockl skcmyatanmn TOC u ADC u TexoOcayKuBaHUS
obopynoBanusi. KommonoBka rtinaBHoro kopmyca TOC u ADC. Tenmnan
anekTpoctaniuu. Brausaue tuna TOC Ha KOMMIOHOBKY TIJIaBHOTO KOpIyca H
reHiuiad. HampasiieHuss TEXHUYECKOTO IEPEBOOPYk)eHN U peKoHCTpykuun TOC.



5. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

Mertonuka  mOpenojaBaHus — JUCUUIUIMHBL  «TemioBsle W aTOMHBIE
IIEKTPOCTAHLUMN» WU PeaU3alMsl KOMIIETEHTHOCTHOTO IMOAXOAAa B U3JI0KEHHH U
BOCIPUATUH MaTepuaia npeaycMaTpuBaeT UCIOJIb30BAHUE CIEAYIOIUX aKTUBHBIX
Y UHTEPAKTUBHBIX (POPM MPOBEACHUS IPYNIOBBIX, UHAUBUIYATbHBIX, Ay TUTOPHBIX
3aHSATHM B COYETAaHUU C BHEAYJIUTOPHOW paboOTOM ¢ 1eiblo (HOPMUPOBAHUS U
pa3BUTUS MPO(PECCHOHATBLHBIX HABBIKOB 00yYarOITUXCS:

— MOJTOTOBKA K BBIIOJIHEHHUIO MPAKTUYECKUX pabO0T B ayIUTOPUSIX By3a U Ha
MOIIHOCTSIX NPEANPUITHI-TAPTHEPOB;

— 3al[UTa ¥ UHAUBUAYAJTHEHOE 00CYK/IEHHE BBITIOJIHIAEMbIX 3TAIOB PACYETHOTO
3a/1aHUS;

— 00cykJIeHHe | 3anuTa pedepaToB 10 JUCIUILINHE,

— MOATOTOBKA, MPECTABICHUE U 00CYKICHHE MPE3CHTAlU Ha CEMHUHAPCKUX
3AHATUSAX;

— TPOBEJICEHWE MAacCTep-KIacCOB 3KCHEPTOB U CHEUUATMCTOB MO METOJaM
KOHTPOJISL U TEXHUYECKON JHArHOCTUKU TEIIO3HEPreTHYECKOro 000pyI0BaHus, a
Takke  A(PPEKTUBHBIX  METONOB  JKCIUTyaTallid  TEIUIOIHEPreTUYECKOro
000py10BaHMUSL.

VY nenbHbIN BeC 3aHATUH, TPOBOJUMBIX B HHTEPAKTUBHBIX (pOpMax, onpezaesieH
IJIABHOM 1I€JIbI0  00pa30BaTENbHOW MPOrpaMMbl, OCOOCHHOCTbIO KOHTHHIEHTA
oOydarommxcs H CoJAepKaHueM AucHUIUIUHbl «TemnoBble W aTOMHBbIE
IJIEKTPOCTAHINM).

[IpoBenenune  3aHATMHA  [peaycMaTpuBacTCsd  TAKXKE€  HA  cauTe
http://online.mospolytech.ru Ha OCHOBE pa3pabOTaHHBIX Kadeapoi
«IIpombllITIEHHAsT TEIJIO3HEPreTHKa» 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
(30P) o BceM TemaM JTUCITUTUINHBI:

Jucuuninna Cchuika
TenioBbie U AaTOMHBIE
AIEKTPOCTAHIINH

https://online.mospolytech.ru/local/crw/course.php?id=5193

PazpaboTanasie DOP BKIIFOYAIOT TIPOMEKYTOUYHBIE U UTOTOBBIC TECTHI.

6. OneHo4YHbIE CpeacTBa AJIsl TEKYIIEr0 KOHTPOJIsSl YCIIeBaeMOCTH,
NPOMEKYTOYHOM aTTeCTAIMH 110 UTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-
METOAUYECKOe O0ecneyeHHe CaMOCTOATEIbHOM padoThl CTYACHTOB

B mpormecce oOydeHUs UCHONB3YIOTCS CIEAYIOIMIME OIEHOYHBIE (DOPMBI
CaMOCTOSITEIILHOM PabOThl CTYJIEHTOB, OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
YCIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTAIIH:

- MOATrOTOBKA M BBICTYIJIECHUE HA CEMUHAPCKOM 3aHATHM C IPE3CHTAIueld U
oocyxnenuem Ha Temy «CoBpemenHbie TexHoorun TOC u ADCy» (MHANBUAYATBHO
JUTSL KQXKJIOT0 00ydJaroIerocs);


http://online.mospolytech.ru/

- MOATOTOBKA M 3allUThl KypCOBOW pabOThl (MHAMBHUIYAJIBHO JJIS KaXKIOTO
o0OydJaromnierocs).

OueHouYHbIE CpEICTBA TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH BKIIIOYAKOT
KOHTPOJIbHBIE BOMPOCH U 33JaHUs B opMe OJaHKOBOTO U (MIIM) KOMIBIOTEPHOTO
TECTUPOBAHMS, JII KOHTPOJIS OCBOCHHS OOYyYarOLIMMUCS pa3iesioB JUCUUIUIMHBL,
3allMTa OTYETOB MO MPAKTHUECKUM 3aJaHUSIM.

OOpa3ipl TECTOBBIX 3aJlaHUM, 3aJaHUN paCUYETHBIX padOT, KOHTPOJBHBIX
BOIIPOCOB M 3aJaHUN Il TMPOBEACHUS TEKYIIEro KOHTPOJsS, MPUBEIACHBI B
MIPUIIOKEHUH 2.

6.1. ®oH/I O1IEHOYHBIX CPEJICTB /JIs1 MPOBeIeHUs NMPOMEKYTOUHOI aTTeCTAIMU
00yYaImuxcs no JUCUUIJINHE (MOTYJIIO)

6.1.1. IlepeyeHb KOMIIETEHIIUI ¢ yKa3aHUEM 3TAaNoOB UX GOPpMHUPOBAHNS B
npoiecce 0OCBOCHUs1 00pa30BaTe/IbHON NPOTrPaMMBbl.
B pe3ysabTaTe 0CBOEHUS TUCHUILUIMHBI (MOAYJIsA) GOPMUPYIOTCH ClIeayOLIue
KOMIIETEeH U

Koa xomnerennuun B pe3yabTare ocBOeHUs 00pa3oBaTeIbHON MPOrpaMMbl
oOyyarommiics 10J7KeH 00/1a1aTh

IK-1 CnocoOHOCTh MPOBOAWTH aAHAIM3 IPOCKTHOH, HCIOJHUTEIBLHON U
9KCITyaTallMOHHOM JOKYMEHTAallMM OOBEKTOB INpPOQEeCCHOHAIBHON
JIeSITENIbHOCTH

IIK-2 Cnoco0OeH npuHUMaTh M OOOCHOBBIBATH KOHKPETHBIE TEXHUYECKHE
pelIeHus IPU CO3AaHNH 00BEKTOB IHEPTeTHUECKOTO MAIIMHOCTPOCHHUS

B npouecce ocBoeHust 00pa3oBaTebHON MPOrPaMMBbI JAHHBIE KOMIIETEHIINH, B
TOM YHCJIC UX OT/EIbHbIE KOMIOHEHTHI, (HOPMHUPYIOTCS MTOATAIMHO B XO/I€ OCBOCHUS
OOy4YaroMMUMHUCS JUCUUIUIMH (MOJyJei), MPAaKTUK B COOTBETCTBUHU C Y4E€OHBIM
MJIAHOM M KaJICHIapHBIM IpadukoM yueOHOTo mpoliecca.

6.1.2. Onucanue noka3sareJieid 1 KpUTEPHEB OLICHUBAHUS KOMIICTEHIIUIA,
(popMHpPYyeMBbIX 10 HTOT'aM OCBOCHHS IMCUHUIIHNHBI (MOAYJIs), ONMUCAHUE KA
OLICHMBAHMA

[TokazareneM OIICHMBAHUSI KOMIIETCHIIMH Ha pPa3MYyHBIX »JTamax Hx
(bopMHUPOBAHUS SIBISETCS JOCTIKEHUE 00yJarOIIMMICS TUTAHUPYEMBIX PE3yIbTaTOB
00y4eHUs MO JUCHHUILIUHE (MOJYIIIO).



IIK-1 — Cnoco6HOCTh NMPOBOAUTH AHAJIN3 NMPOEKTHOH, MCIOJHUTEIBbHOH H IKCIUIyaTAllHOHHOM
JOKYMEHTAUMHU 00beKTOB IPO(heCcCHOHAIbHOM 1eATeJIbHOCTH

IMoka3zareanb Kpurepuu onieHuBaHus
Ouenka Ouenka Ouenka Ouenka
«HEY/I0BJIETBOPUTEJIb | «YAOBJIETBOPUTE/b «XOpOLIO» «OTJIMYHO»
HO» (He 32a4YTEeHO0) WIH | HO» (3aYTEHO0) WK (3auTeHO) (3a4TeHO) Wiu
OTCYTCTBHE HU3KOH ypOBeHb WU BbICOKHH
c(hopMHUPOBAHHOCTH OCBOEHHUS MOBbIIIEHHbI YPOBEHb
KOMIIeTEeHIINH KOMIIeTEHIIHU il ypoBeHb O0CBOEHUS
OCBOCHUS KOMIIETEeHUMHU
KOMIETeHIH
U
3HATD: OO0yuaromuiics OO0yuaromuiics Oo0yuvaromuiic | OOyuarouiics
MeTOIuKU cOopa u JEMOHCTPUPYET JIEMOHCTPUPYET s JIEMOHCTpHUpPYE
aHanm3a TIOJTHOE OTCYTCTBHUE HEIOJIHOE JIEMOHCTPUPY T TIOJTHOE
HCXOJIHBIX WJIM HEIOCTATOYHOE COOTBETCTBHE €T YaCTUYHOE | COOTBETCTBHE
JAHHBIX JJIs COOTBETCTBHE (S % 01117 COOTBETCTBHE CIEeyOUINX
MPOEKTUPOBAHUS CIEAYIOUIMX 3HAHUM: 3HAHUN: METOTUKU CIIETYFOIINX 3HaAHUM:
3HEProoOBEKTOB U METOJIUKHU cOopa u cOopa 1 aHanmu3a 3HaHUM: METOJTUKU
UX 3JIEMEHTOB B aHaIn3a UCXOIHBIX UCXOJIHBIX JaHHBIX METOAUKHU coopa u
COOTBETCTBHH C TAHHBIX IS TUTS cbopa u aHanmm3a
HOPMAaTUBHOU MPOECKTUPOBAHUS MIPOEKTUPOBAHUS aHanusa HCXOTHBIX
JIOKYMEHTanuen; | 3HeprooOBEKTOB U UX HEProoOBEKTOB H HCXOJIHBIX JAHHBIX JJIs
METOAbI 3JIEMEHTOB B HX DJIEMEHTOB B JAHHBIX UI1 | MPOEKTUPOBAH
BBITIOJTHCHUS COOTBETCTBHH C COOTBETCTBHH C MIPOCKTUPOBAH us
pacueToB HOPMAaTHBHOU HOPMATUBHOU us 9HEPTO0OBEKTO
TEXHOJIOTUYECKOT JIOKyMEHTaIuei JIOKyMEHTaluen 9HEPTrOOOBEKT B U UX
0 o0opymoBaHUS . Homyckarotcs OB U UX 3JIEMEHTOB B
10 TUIIOBEIM 3HAYUTEIHHBIC SJIEMEHTOB B | COOTBETCTBHUH
METOAUKAM; OINOKH, COOTBETCTBUU c
METObI MPOSBIIAETCA c HOPMAaTHUBHOU
MPOCKTUPOBAHUS HEJI0CTaTOYHOCTh HOPMATUBHOU | JOKyMEHTaIHe
TEXHOJIOTUYECKOT 3HaHUM, 10 pAIy JIOKyMEHTAIIH i
0 000pyIOBaHUs C noKasareJsen, el , CBOOOTHO
HCITOJIB30BaHUEM oOyJaroTmiics , HO oTepupyeT
CTaHAAPTHBIX HCIIBITHIBAET JIOTTY CKAIOTCS npuoope-
CpEICTB 3HAUYUTEIbHbIC HE3HAUUTEIbH TEHHBIMHU
aBTOMAaTH3aITIH 3aTpyIHEHUS TIPU bI€ OIITHOKH, 3HAHWUSIMU.
MIPOCKTUPOBAHUS OTIepUPOBAHUH HETOYHOCTH,
B COOTBETCTBUH C 3HAHUSIMU IPU UX 3aTpyAHECHUS
TEXHUYECKUM MEpEeHOCce Ha HOBBIE npu
3a/IaHACM. CUTYaIliH. aHATTUTHICCKH
X OIepanusx.
yYMeTh: OOyuaromuiics He Oobyuatomuiics Obyuaromuiic | OOy4aromuics
cobupats u yMeEeT WIH B JIEMOHCTPUPYET s JIEMOHCTPHUPYE
aHAJIN3UPOBATH HEJI0CTaTOYHOMN HEIOJIHOE JIEMOHCTPHUPY T TIOJIHOE
HCXOJIHBIC TAHHBIC CTCIICHU YMEET COOTBETCTBHE €T YaCTUYHOE | COOTBETCTBHE
TUTSt cobupars u CJEeIyIOUINX COOTBETCTBHE CJIEeIyOUINX
MIPOCKTUPOBAHUS aHATM3UPOBATH YMEHUU: COOMpaTh M | CICHYIONTUX YMEHUH:
9HEProoOBEKTOB M | UCXOIHBIC TAHHBIC JIJIS aHAIU3UPOBATD YMEHUM: cobupars u
UX 3JIEMEHTOB B MPOEKTUPOBAHUSA UCXOJHBIEC TAHHBIC coOuparh 1 | aHAIU3UPOBATH
COOTBETCTBHH C 9HEPTrOOOBEKTOB U UX JUTSL aHaJIU3UPOBAT HCXOJHBIC
HOPMAaTUBHOU JJIEMEHTOB B MIPOCKTUPOBAHUS b UCXOJTHBIC JTAHHBIC TS
JIOKyMEHTAIIUEH; COOTBETCTBUH C HEProOOBEKTOB H JAHHBIC UIsI | MPOCKTUPOBAH
BBITMIOJIHATD HOPMAaTUBHOU HX DJIEMEHTOB B MPOEKTUPOBAH us
pacdeTsl JIOKyMEHTAITUEH, COOTBETCTBHH C us SHEProoOHEKTO
TEXHOJOTUYECKOT BBITIOJIHATD HOPMAaTHUBHOU JHEProoOBEKT B U UX




0 000pyIOBaHUS MIPOEKTHBIE PACUETHI JOKyMEHTauue. OB U HX JJIEMEHTOB B
10 TUTIOBBIM JomyckatoTcst JJIEMEHTOB B | COOTBETCTBHH
METOIUKAM; 3HAYUTEITHHBIC COOTBETCTBHH c

POEKTUPOBATH OmmoOKH, c HOPMAaTUBHON

TEXHOJIOTHYECKOE MIPOSIBIISETCS HOPMATHBHON | JOKyMEHTAaIue
o0opyIoBaHHE C HEJ0CTaTOYHOCTh nokyMmeHTanmu | . CBoO6OIHO

HCIIOJIb30BaHUEM YMEHUH, 10 psAAy eil. YMenus onepupyer
CTaHAAPTHBIX noKasaresei, OCBOCHBI, HO | IPUOOPETECHHBI

CPEe/ICTB oOyJaromuiics JOITYCKAIOTCS | MH YMEHHSIMH,
aBTOMAaTH3aIIH WCTIBITHIBAET HE3HAYUTEJIbH | MPHUMEHSET UX

MPOESKTHPOBAHUS 3HAYUTENHHBIE ble OLIMOKH, B CHTYaIHIX

B COOTBETCTBHH C 3aTpyTHEHHUS IPU HETOYHOCTH, TIOBBIIIICHHOM

TEXHHUYECKUM OTIepUPOBAHHH 3aTpyTHEHHS CIIOKHOCTH.
3aJlaHAEM. YMEHHSMH IIPU UX npu
NepeHoce Ha HOBBIE | aHAINTHYECKH
CUTYaIIH. X OTepanusx,
mepeHoce
YMEHUH Ha
HOBBIE,
HECTaHJAPTH
bIC CHTYaIUH.
BJIA/I€Th: OO0yyaromuiics He OO0yuaromuiics Oo0yuaromuiic | OOyuaromnuiics

MeToamu cbopa BIIQ/ICET WU B BIIA/ICET METOIaMHU S YACTUIHO B TIOJTHOM

Y aHaIn3a HEJI0OCTaTOTHON cbopa u aHam3a BIIAJICET obbeme
HCXOJTHBIX CTETIeHH BIaJieeT MCXOJHBIX JaHHBIX METOAaMHU BJIajeeT
JAHHBIX IS MeTojamMu coopa u IS cbopa u METOAaMHU

MPOEKTUPOBAHUS aHaJIN3a NCXOIHBIX MIPOEKTHPOBAHUS aHanmm3a cbopa u

9HEPTOOOBEKTOB U JAHHBIX JUTS 9HEPrOOOBEKTOB U HCXOJTHBIX aHam3a

UX DJIEMEHTOB B NPOCKTUPOBAHUS HX DIIEMEHTOB B JAHHBIX IS UCXOHBIX

COOTBETCTBHH C SHEprooOBEKTOB U UX COOTBETCTBUU C MIPOEKTUPOBAH | JTAHHBIX JUIA

HOPMATUBHON JJIEMEHTOB B HOPMAaTUBHON ust MPOCKTUPOBAH

JOKyMCHTAIINEH; COOTBETCTBHH C JOKYMCHTAlMeH B | HEProoObeKT ust

HaBBIKAMH HOPMAaTUBHOMN HETI0JIHOM 00beMe, OB U HX HEPTO0OBEKTO
MIPOBEICHHUSI JIOKyMEHTAIMEH JIOITy CKalOTCSI JJIEMEHTOB B B U HX
pacueToB 3HAYUTENLHBIE COOTBETCTBHU | 3JEMEHTOB B
3HEpProodopynoBa omnoKH, c COOTBETCTBUHU

HUS TI0 TUITOBBIM MIPOSIBIISETCA HOpPMaTHBHOMN c
METO/INKaM; HEJIOCTATOYHOCTh JOKYMEHTAld | HOPMaTUBHON

CHOCOOHOCTBIO BIIQJICHUS HABBIKAMU | ©if, HABBIKK | JOKYMEHTAIIUC

IIPOEKTHPOBATh o psigy OCBOEHBI, HO i, CBOOOTHO

TEXHOJIOTHYECKOE nokasareJei, JIOTTY CKaIOTCSI MPUMEHSIET
000pyZOBaHHE C OO6yuaromuiics HE3HAYMUTEIbH | TONy4YEeHHBIE

UCIIOJIb30BaHUEM UCTIBITHIBAET bIC OIINOKH, HaBBIKH B

CTaHJIaPTHBIX 3HAYUTEIbHBIC HETOYHOCTH, CUTYAIHSIX
CPE/CTB 3aTpyIHEHHS TIPU 3aTpyIHCHHUS | TOBBIIICHHON
ABTOMAaTHU3aI[UU MPUMEHEHUH npu CJIO’KHOCTH.
MPOEKTUPOBAHUS HABHIKOB B HOBBIX | aHAJUTHYECKU
B COOTBETCTBHH C CUTYyalUsX. X olepanusx,
TEXHUYECKUM repeHoce
3aJlaHueM YMEHH Ha
HOBBIE,
HEeCTaHAapTH

bIC CUTYyalluH.

IIK-2 — CnocofeH nmpuHUMATL U O00OCH

CO3JaHUN 00bHEKTOB JHEPIreTUYECCKOIro MAalIMHOCTPOCHUSA

OBLIBATH KOHKPETHbLIC TEXHHYECKUE

pellleHUs] NPH

3HATh:

OOyuaromuiics
JICMOHCTPUPYET

OO0yuaromuiics
JIEMOHCTPHUPYET

OO6yuatomuiic
s

OO0yuaromuiics
JIEMOHCTPUPYE




METOJIUKY cOOpa M | TOJHOE OTCYTCTBUE HETIOJHOE JEMOHCTPUPY T TIOJIHOE
aHanmm3a WM HEJIOCTaTOYHOE COOTBETCTBHE €T YaCTHYHOE | COOTBETCTBHE
HCXOIHBIX COOTBETCTBHE CIIeYFOIIIIX COOTBETCTBHE CIIEYFOIIUX
JAHHBIX OIS CIEAYIOUIMX 3HAHUM: 3HAHUN: METOTUKHU CIIEIYFOIIUX 3HAHUM:
MPOEKTUPOBAHUS METOJIUKHN cOopa u cOopa 1 aHanM3a 3HAHUH: METOJTUKH
9HEPTrOOOBEKTOB H aHaJIN3a NCXOHBIX MCXOJHBIX JaHHBIX METOTUKH cbopa u
HX DJIECMEHTOB B HAHHBIX IJIS s cbopa u aHalm3a
COOTBETCTBHUU C IIPOCKTUPOBAHUSA MMPOCKTHUPOBAHUA aHaJiu3a HCXOJHbIX
HOPMAaTHUBHOMU 9HEProoOBEKTOB U UX SHEProoOBEKTOB H HCXOJIHBIX JAHHBIX JJIs
,IIOKYMCHTaI_[I/IeI‘/'I; JJICMCHTOB B HUX 3JICMEHTOB B JaHHBIX IJIs1 IIPOCKTHUPOBAH
METOAbI COOTBETCTBHUU C COOTBETCTBHHU C IMPOCKTUPOBAH us
BBIMIOJIHEHUSA HOPMAaTUBHOU HOPMAaTUBHOU us 9HEProoOBHEKTO
pacueToB JIOKyMEHTaruen JIOKyMEHTaIen SHEPTrOOOBEKT B U UX
TEXHOJIOTHYECCKOT . ﬂOHyCKaIOTCSI OB U UX JJIEMCHTOB B
(6] 06OPYI[OB3HI/I§I 3HAYUTCIbHBIC 3JIEMCHTOB B COOTBETCTBHUU
10 TUTIOBBIM OINOKH, COOTBETCTBHH c
METOIHUKAM, IIPOABIIACTCA C HOpMaTHBHOfI
METOAbI HEAOCTATOYHOCTD HOpMaTHBHOfI AOKYMCHTAIUe
MIPOEKTUPOBAHUSA 3HaHUM, 10 pAxy JIOKyMEHTAaIH i
TEXHOJOTHYECKOT TOKa3aTeseH, en , CBOOOHO
0 0bopyaoBaHUs C o0yyJaromuiics , HO orepupyer
KCIIOJIb30BaHUEM HCIIBITHIBAET JIOIYCKaIOTCs puoope-
CTaHIaPTHBIX 3HAYUTEIHHBIE HE3HAYHTEIbH TEHHBIMA
CpeICTB 3aTpydHEHUS [IpH bI€ OINOKH, 3HAHUSAMU.
aBTOMaTu3alluu OINEpUpPOBAHUUN HETOYHOCTH,
MIPOEKTUPOBAHUSA 3HAHUSIMU IPU UX 3aTpyIHEHHS
B COOTBETCTBHU C IEPEHOCC Ha HOBLIC npu
TEXHUYCCKUM CUTyaluu. AHAJIUTUYCCKU
3a/IaHUEM. X OIlepanusx.
yMeTh: OOyJaromuiics He OO0yuaromuiics Oo6yuatomuiic | OOydaromuiics
coOuparp u YMEET UIIH B JEMOHCTPHUPYET a1 JEMOHCTpUpYE
aHAIU3UPOBATH HEJI0OCTaTOYHOU HEIOJIHOE JEMOHCTPUPY T MOJIHOE
HUCXOOHBIC JaHHBIC CTCIICHU YMECT COOTBETCTBHEC €T 4aCTU4YHOC COOTBETCTBHE
TUTSt coOuparthb u CJIETYIOITIX COOTBETCTBHE CJIeTYIOIITIX
MIPOCKTUPOBAHUS aHAIU3UPOBATH YMEHHI: COOUpaTh [ (3% 0111704 YMEHUM:
9HEProoOBEKTOB M | UCXOAHBIE TAHHBIE NI Y aHAITU3UPOBATh YMEHHIA: codupars u
HUX 3JICMCHTOB B IIPOCKTUPOBAHUA HNCXOJHBIC JAaHHBIC CO6I/IpaTB u AHAJIM3UPOBATH
COOTBETCTBUH C HEProoOBEKTOB U UX JUTST aHaJIU3UPOBAT HCXOJTHBIC
HOpPMaTHBHOMN JJIEMEHTOB B MIPOEKTHPOBAHUS b MICXOJTHBIC JAaHHBIE TS
IIOKYMCHTaHHeﬁ; COOTBETCTBHUHU C 3HepFOO6’LeKTOB u JAaHHBIC TJIs1 IIPOCKTHUPOBAH
BBITIOJIHATH HOpMaTI/IBHOI\/'I HUX 3JICMEHTOB B IMPOCKTUPOBAH us
pacdeTsl JIOKyMEHTAIUEH, COOTBETCTBHH C us 9HEProoOHEKTO
TEXHOJIOTHYECKOT BEITIOJTHSITH HOPMaTHBHOH SHEProoOBEKT B U UX
0 000pyOBaHUs IIPOEKTHBIE PACUYETHI JIOKyMEHTAaIUEN. OB U UX 3JIEMEHTOB B
10 TUIIOBBIM HomyckaroTcst SJEMEHTOB B | COOTBETCTBHUHU
METOTUKAM; 3HAYUTEIbHBIC COOTBETCTBHH c
MPOEKTUPOBATH OIIIHOKH, C HOpPMaTHUBHOM
TEXHOJIOTUYECKOE MPOSBIIACTCS HOPMATUBHOU | JOKyMEHTaIHe
o0opynoBaHHe ¢ HEJOCTaTOYHOCTh nokymeHTanu | #. CBoOOIHO
HCTIOJIb30BaHUEM YMEHUH, 10 pAy el. YMeHus onepupyer
CTaHIApPTHBIX IoKasaresen, OCBOEHBI, HO | MPHOOPETEHHBI
CpEICTB oOyJaromuiics JOMYCKAIOTCSL | MM YMEHUSIMU,
aBTOMaTHU3aI[UN WCTIBITHIBACT HE3HAYHUTEIbH | MPHUMEHSET UX
MPOEKTUPOBAHUS 3HAYUTEIHHBIC bIe OINOKH, B CHUTYaIHsIX
B COOTBETCTBHH C 3aTpyAHEHUS NPU HETOYHOCTH, MOBBIIICHHOMN
OTIepUPOBAHHH 3aTpyIHEHHSI CIIO)KHOCTH.
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TEXHUYCCKUM YMCHHSIMH TIPU UX npu
3aJlaHUEM. MIEPEHOCE HA HOBBIE | aHAJUTHYECKU
CUTYAaIHH. X OTeparusx,
nepeHoce
yYMEHUH Ha
HOBBIE,
HECTaHAPTH
bIC CUTYAIIUH.
BJIAJETh: OO0yyaromuiics He OO0yuaromuiics Oo0yuaromuiic | OOyuaromuiics
MeToamu cbopa BIIQ/ICET WU B BIIA/ICET METOIaMHU S YACTUIHO B TIOJTHOM
Y aHaIn3a HEJI0OCTaTOTHON cbopa u aHam3a BIIAJICET obbeme
HCXOHBIX CTETICHU BJaJleeT WCXOJHBIX JaHHBIX METOJJaMH BIIaJIeeT
TMAHHBIX IS MeTromgamMu cOopa u TUTS cbopa u METOTaMH
MIPOEKTUPOBAHUS aHaJIM3a UCXOIHBIX MIPOEKTUPOBAHUS aHanmm3a cbopa u
3HEProoOBEKTOB U JAHHBIX IS HEProOOBEKTOB U HCXOHBIX aHaym3a
WX DJIEMEHTOB B MPOEKTUPOBAHUS WX DJIEMEHTOB B JAHHBIX JUIS UCXOIHBIX
COOTBETCTBHH C 9HEprooOBEKTOB U UX COOTBETCTBHUU C MPOEKTUPOBAH | JTAHHBIX JUIA
HOPMAaTHUBHOMU JJIEMEHTOB B HOPMATUBHOU us MPOEKTUPOBAH
JIOKYMEHTaIHew; COOTBETCTBHH C JIOKYMEHTAIlMel B | 3HEPTOOOBEKT us
HaBBIKAMH HOPMaTHUBHON HETIOJTHOM 00BeMe, OB U UX 9HEProOOBHEKTO
MIPOBEICHHS JIOKYMEHTaIuen JIOTTYCKAIOTCS 3JICMEHTOB B B U UX
pacueToB 3HAYUTEIbHBIC COOTBETCTBHU | JJICMEHTOB B
sHEproobopya0Ba OIIIHOKH, c COOTBETCTBHH
HUS 110 TUITIOBBIM MPOSBIISCTCS HOPMaTHBHOMN c
METOJIUKAM; HEJ0CTaTOYHOCTh JOKYMEHTAIll | HOPMaTHBHOMN
CIOCOOHOCTBIO BIIQJICHUS HABBIKAMHU | ©€if, HABBIKK | JOKYMEHTAIHe
IIPOEKTHPOBATH o psiy OCBOEHBI, HO i, cBOOOTHO
TEXHOJIOTHYECKOE nokasatrelei, JIOTTY CKAOTCS MPUMEHSIET
000pyZOBaHHE C OO0yuaromuiics HE3HAYHTEIbH | IOJYYCHHBIC
WCIIOJIb30BaHUEM WCTIBITHIBACT bl OINOKH, HaBBIKH B
CTaHIAPTHBIX 3HAYUTEIbHBIC HETOYHOCTH, CUTYyaISIX
CpPE/CTB 3aTPyIHCHUS IPU 3aTPYJHCHUS | TOBBIIICHHOM
ABTOMAaTHU3aI[UU MPUMEHEHUH npu CJIO)KHOCTH.
MIPOCKTUPOBAHUS HABBIKOB B HOBBIX | aHAJUTHYECKU
B COOTBETCTBUU C CUTYyaIUsIX. X OMEpaIusx,
TEXHUYECKUM nepeHoce
3aJlaHuEeM YMEHHI Ha
HOBBIE,
HECTaHJIAPTH
bI€ CUTYAIIHH.
[Ixamnsl OLCHHUBAHUA PC3YyJIbTATOB HpOMC)KYTO‘IHOﬁ arrecraiqmum M1 ux
OIIMCaHHUuceC:

DopMa NPOMEKYTOYHOU aTTECTALMM: 3a4€eT B IATOM CeMecTpe.

[IpomexxyTouHast arTectanus ooyyaromuxcsi B GopMe 3a4eTa MpOBOIUTCS O
pe3yibTaTaM BBIMIOJHEHUSI BCEX BHUIOB Y4eOHOW paboThl, MPETyCMOTPEHHBIX
y4€OHBIM IIJIAHOM MO JaHHOW AMCIUIUIMHE (MOJYJII0), MPU 3TOM YUUTHIBAIOTCS
pe3yabTaThl TEKYIIEro KOHTPOJS YCIEBAeMOCTH B TeueHue cemectpa. OlieHKa
CTETICHU JTOCTMXKCHHS OO0yYarOIIMMHUCS TUIAHUPYEMBIX PE3yJIbTATOB OOyYEHHUS 10
JUCHUIUIMHE (MOJYJII0) MPOBOAMUTCS MpEnojaBaTeseM, BEAYLIMM 3aHATUSI IO
JUCUUIUIUHE (MOIYJII0) METOJIOM SKCIIEPTHOM olleHKH. [1o uToram npomexxyTouHon
aTTeCTalluM MO JUCHUIUIUHE (MOIYJII0) BBICTABIAETCS OlleHKa «3auTeHo» win «He
3a4TEHO.
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K npomexyTroyHoit aTrecTtaliiMl  JIOMYCKAIOTCS  TOJBKO  CTYJCHTHI,
BBITIOJTHUBIIINE BCE BHJBI Y4eOHOW paboThl, NIPEAYCMOTPECHHBIC pabouei
mporpamMmoi 1o aucuuiuinae « TeroBble W aTOMHBIC AJIEKTPOCTAHIIUNY (TIPOIILIH
MIPOMEKYTOUHBIN KOHTPOJIb, BBITIOJIHWIN BECh O0OBEM 3aJaHWl HAa CEMHUHAPCKHUX
3aHSATHIX, CACTAIN JOKIIA] TI0 TEME).

HIxkana Onucanue
OLlcHMBAHUS
3auTeHo Boinonnens! Bce BUbI yueOHOM paboThl, PEyCMOTPEHHbIE YU€OHBIM

mw1aHoM. CTyIeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHU, HABBIKOB
MIPUBEICHHBIM B Ta0IMIIAaX MOKa3aTellel, ONepuUpyeT NPHOOPETEHHBIMU
3HAHUSAMM, YMEHUSMH, HABBIKAMU, IPUMEHSAET UX B CUTYaLUAX ITOBBIILIEHHOM
cioxHOCTHU. [Ipu 3TOM MOTYT OBITH AOIYILIEHBI HE3HAUNUTEIbHbBIE OLTHOKH,
HETOYHOCTH, 3aTPYJHEHMSI IPU AaHAIIMTUYECKUX OIlepalusiX, IEPEHOCEe
3HAHU M YMEHUW HAa HOBBIC, HECTAHJAPTHBIE 33/Ia4H.

He 3aureno | He BbimonHeH ofuH wiu 6osee BUAOB y4eOHON pabOThl, MPEAyCMOTPEHHBIX
y4eOHBIM I1aHOM. CTYJIEHT IEMOHCTPUPYET HETIOJIHOE COOTBETCTBHE
3HaHUI, yMEHUH, HAaBBIKOB IIPUBEICHHBIM B TaOJIMIIaX MMOKa3aTeneil,
JIOTIYCKAalOTCS 3HAYUTENIbHbIE OLIHMOKH, IPOSBIISAETCS OTCYTCTBHE 3HAHUA,
YMEHMM, HaBBIKOB 10 PsIly MOKa3aTeNed, CTYACHT UCIIBITBIBAET
3HAYUTEINIbHBIE 3aTPYAHEHUS [IPU ONIEPUPOBAHUY 3HAHUAMU U YMEHUSAMHU IIPU
UX [IEPEHOCE Ha HOBBIE 3a/1a4u.

DopMa NPOMEKYTOYHOM ATTECTALMM: IK3AMEH B LLIECTOM ceMecTpe.

[TpomexyTouHasi arrectanusi oOydaromuxcs B (hopMe dK3aMeHa POBOJAUTCS
MO pe3yjbTaTaM BBIMIOJHEHHUS BCEX BUIOB YUEOHOW pabOTHI, MPEeayCMOTPEHHBIX
y4€OHBIM IIJIAHOM TIO JaHHOW AMCIUIUIMHE (MOJYJII0), MPU 3TOM YUUTHIBAIOTCS
pe3yJbTaThl TEKYUIErO0 KOHTPOJIA YCIEBAEMOCTH B TedueHue cemectpa. OlieHKa
CTETNIEHU JIOCTMXKCHHSI O0y4YarOIIMMHUCS TUIAHUPYEMBIX pe3yJbTaTOB OOyYEHHUS 10
JUCLUUIUIMHE (MOJYJII0) TPOBOJMTCS MpEenojaBaTeleM, BEAYLIUM 3aHATUS IO
JUCHUIUIHHE (MOYJII0) METOJIOM SKCIIEPTHOM olleHKH. [1o nToram npomMeKyTo4HOM
aTTeCTallul 1O JUCHUUIUIMHE (MOJYJI0O) BBICTABISAETCS OILICHKA «OTJIMYHOY,
«XOpOUIO», KYAOBIECTBOPUTEIBLHOY WUIIA «HEYIOBICTBOPUTEIBHOY.

K mpoMexyTouHOW — arrecTalluv  JOMYCKAKOTCA  TOJBKO  CTYAEHTHI,
BBITIOJTHUBIIIUE BCE€ BHUJBI Y4eOHOU paboThl, MPEAYCMOTPEHHbIE pabouei
MPOTrpaMMOM IO AUCIUIIINHE « TernaoBble U aTOMHBIC AJIEKTPOCTAHIIUMY (TTPOIILIN
MPOMEKYTOUHBIH KOHTPOJIb, BBIMOJHUIN BECh 00BEM 3aJaHUM HA CEMHHAPCKHUX
3aHSATHUAX, BBICTYITUJIU C JOKJIaJ0M Ha CEMUHAPCKOM 3aHSITHH )

IlIkaj1a oueHUBaHUsA Onucanue

OTnnaHO Boimonnensl Bce BHIBI  yueOHOW paboOThI, NPETyCMOTPEHHBIE
yueOHbIM MIaHoM. CTyJIeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB IPHUBEJCHHBIM B TaOJUIAX IOKa3aTesel,
ONepupyeT MNPHOOPETCHHBIMU 3HAHMUSAMH, YMEHHUSMH, HaBBIKAMHU,
INPUMEHSET UX B CUTyalUsX IMOBBIIIECHHON cioxHOcTU. IIpn 3TOM
MOTYT OBITh JOMYIICHBl HE3HAYUTENbHBIE OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS NPU aHAIMTHUYECKHUX OIepalysX, IMEPEeHOCe 3HAaHUU U
YMEHUI Ha HOBBIC, HECTAHIaPTHBIC CUTYALUU.
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Xoporo CryneHT mOKa3blBa€T JOCTATOYHBI YpOBEHb TEOPETUUYECKUX H
MPAKTUYECKUX 3HaHHUM, CBOOOJHO ONEpUpyeT KaTeropuabHbIM
anmnapaToM. YMEET aHaJIU3UPOBaThb IPAKTUYECKHE CUTYalMH, HO
JIOTIYCKaeT HEKOTOpble MOTpemHOCTH. OTBET MOCTPOEH JIOTHUYHO,
MaTtepual U3Jaraercsi r[paMoTHO.

VnosnerBopurenbHo | CTyIEHT TMOKa3blBa€T 3HAHWE OCHOBHOTO  JIGKIMOHHOTO U
MIPAaKTUYECKOr0 Marepuana. B oTBeTe He Bceraa INpUCYTCTBYET
jgoruka u3noxkeHus. CTyIEeHT WCHBITBIBAET 3aTPYIHEHUS MPHU
NIPUBEICHUN IIPAKTUYECKUX IIPUMEPOB.

HeynosnerBoputensHo | He BbimonHeH oauH wid Oonee BHUIOB yuyeOHOW paboThI,
MPEeTyCMOTPEHHBIX Y4YeOHbIM IUIaHOM. CTYyAEHT JI€eMOHCTPUpPYET
HETOJIHOE COOTBETCTBHE 3HAHUM, YMEHUM, HABBIKOB ITPUBEJICHHBIM B
TabnuIax IMoOKa3aTeNe, IOMYyCKAIOTCS 3HAYUTENIbHBIE OIIUOKH,
MPOSIBISIETCS OTCYTCTBHE 3HAHUW, YMEHHUH, HABBIKOB IO pAIY
HOKaSaTeﬂefI, CTYACHT UCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA IIPU
ONEPUPOBAHUU 3HAHUSIMU U YMEHHUSAMH NPU UX MEPEHOCE HA HOBbBIC
CHUTYyaI1H.

@DOH/IbI OLIEHOYHBIX CPEACTB MPEJCTABICHb B MPWIOKEHUSX K padouei
porpaMme.

7. YueOHO-MeTOAMYECKOE U MH(OPMAINIMOHHOE o0eceYeHne
AUCIHUTITMHBI

a) OCHOBHAas JiUTepaTypa:

1. JlaBeirun B.M. TemooOMmennsie anmaparsl TOC: yued. mocoOue 1ijisi By30B
[OnexTpoHHBIN pecypc]: yueO. mocobue / JlaBeirmn B.M., Ha3smees IO.I'. —
DNeKTpOoH. JaH. — MockBa: M3aarensckuii nom MOU, 2007. — 269 c.

2. Sxy6enxo U.A. TexHojornyeckue mpoLecChl MPOU3BOJICTBA TEIUIOBOM U
anekTpuueckoil sHeprun Ha ADC: ydyeObHOe mocoOue ais By30B [DIEKTPOHHBIN
pecypc]: yueb. nmocodue / . A. Sxybenko, M.D. [luHuyK. — DJEKTpOH. 1aH. —
Mocksa: HUSY MU®U, 2013. — 288 c.

3. OcnoBHOe obopyaoBanre ADC [DIeKTpOHHBINA pecypc]: yued. mocodone —
DnekTpoH. gaH. — MuHck: "Beimaiimas mkomna”, 2015. — 288 c.

4. borocnaBuuk II.M. T'maporexnuueckue coopyxkenuss TOC u ADC
[DnexTpoHHBIN pecypc]: yueO. mocodue / [I.M. borocnaBuuk, I'.I'. Kpyrios. —
DJekTpoH. JaH. — MuHck: "Beisimas mkona", 2010. — 270 c.

0) 10MOJIHUTEIbHAS JIUTEepaTypa:

1. JloxanoB I'.A. OceBble U IIEHTPOOEIKHBIE HACOCHI TEIIJIOBBIX AJIEKTPUUECKUX
CTaHIMi: yueOHoe mocobue [DnexTpoHHBIM pecypc] / I'.A. Jlokamnos, B.M.
MapkoBckuii. — DnekTpoH. naH. — ExatepunOypr: Yp®VY, 2017. — 140 c.

2. TemnnoBasi 3JIeKTpUUYECKasi CTAHIUS — ATO OYEHb MPOCTO: YueOHOe mocodure
[OnekTponnsiii pecypc] / K.3. Aponcon [u nap.]. — DIeKkTpoH. AaH. —
ExarepunOypr: Yp®V, 2017. — 203 c.

3. Bacunpuenko [O.B. (pen.) Temnorenepupyronme ycTaHOBKH (4acThb 1).
YuaebHoe mocobue. — benropon, U3n-so BI'TY um. llyxosa, 2008. — 162 c.

4. Bacuibuenko HO.B. (pen.) Temorenepupyromue yCTaHOBKM (4acTh 2).

13



VYuyebnoe nmocodbue. — benropon, M3a-so BI'TY um. [llyxosa, 2008. — 148 c.

5. Kuxap I'.'. Korenbubie yctaHOBKM TOC: TENIOTEXHUYECKUE PACUETHI:
yueOHOoe nmocolue [DNeKTpOHHBIN pecypc]: yuel. mocoone — DIAEKTPOH. JaH. —
Munck: "Bemmimas mkoma", 2017. — 224 c.

B) MIPOrpaMMHoe obecrieyeHue 1 HHTePHeT-pPecypcehl:

[IporpamMmmMHOe obecrieueHe He TPeLyCMOTPEHO.

HNHTepHET-pecypchl  BKIIOYAIOT  Y4EOHO-METOAMYECKHUE MaTepuaibl B
AJICKTPOHHOM BHUJIE, TIPEJICTABIICHHBIC Ha caiiTe (B pazaene «bubdanorekay).

[Tone3npie  ydeOHO-METOAWMYECKHEC ¥ WH(OPMAIMOHHBIC MaTCPHUAIIBI
MpEe/ICTaBIICHbI Ha calTax:

http://window.edu.ru/catalog/resources?p nr=50&p rubr=2.2.75.27.7&p pa
ge=3

http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-
spetsialnosti-promyshlennaya-teploenergetika

8. MaTepl/IaJIbHO-TeXHI/I‘IeCKOC o0ecrneueHue ANCIHUIIINHBI

CneunanusupoBanHas yudeOHas Jjaboparopusi kadeapsl «IIpombliiieHHas
teriosHepretrka» Ayn. AB2406, ocHaieHHas 1ab0paTOPHBIMU YCTaHOBKaMU:

- «Onpenenenne kod(puureHTa TeMIepaTyponpOBOIHOCTH CTAIU METOIOM
PETYISPHOTO PEKUMAR;

- «Omnpenenenue ko3 duuMeHTa Temonepeaaun MpU BBIHYKIEHHOM
TEYCHUH KUJIKOCTH B TpyOe (TpyOa B TpyOEe)»;

- «Ompegnenenne Ko3(pPUIMEHTa TEIUIONEepeaaud METOJOM PETyJISIPHOTO
pexumMa;

- «Onpexnenenue Ko3ppuuueHTa TEIIOOTAAYN MPU MY3bIPHKOBOM KUIIEHUU
KUIKOCTH Ha LIWJIMHIPEY;

- «Onpenenenune Ko3hPuimeHTa TEMIONPOBOAHOCTH TBEPIBIX TE METOJIOM
HUIUHAPUYECKOTO CIOS.

MynbTumMenuiiHast ayIUTOpUs Kadeapsl «IIpombliineHHas
TerodHepreTuka»y Ayza. AB2415, ocHanieHHas OPITEXHUKOM W MyJIbTUMEINA
cpeactBamu (ipoextop, [IK u np.), skciepuMeHTaiibHasi KoTeiabHas Ha 6aze OAO
BTU (nma ocHoBanuu [loroBopa o corpyanuuectBe) c cuctemod KUII u
aBTOMAaTHKHU.

9. MeToau4ecKkue peKOMEHIALMH ISl CAMOCTOSATEIbHOM PadoThI
CTYJAE€HTOB

Maprommin  JILA., CennukoBa O.b., CasenbeB WN.JI. Meronnueckune
pEeKOMEHJAalMi [0 OpraHu3alud  CaMOCTOSITEIbHOM  pabOThl  CTYJCHTOB.
Hanpasnenne mnonaroroBku: 13.03.03 «DHepreTuyeckoe MaIIMHOCTPOCHUEY,
npouiib «ABTOMATU3UPOBAHHBIE JHEPreTUYECKHE YCTaHOBKW». — M.: W3n-Bo
MockoBcKkoOro noiaurexa, - 46 c.
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10. MeToanueckne peKOMEHAAUMH JIS NPenogaBaTes

[IpenonaBanue qucuuIUIMHBL « TemIoBble U AaTOMHBIE JIEKTPOCTAHLIUNY» UMEET
CBOEH I1I€JIbI0 03HAKOMUTH CTYAEHTOB C JOCTHKEHUSMU B OOJACTH MPUKIATHON
TEIJIOPHEPI€THKH, TOOUTHCS YSICHEHUSI UMU OCHOBHBIX METOJOB MPOEKTHUPOBAHUS
U TemoruapaBindeckux pacueroB obopyaoBanus TOC u ADC, npuBUTH UM
NPAKTUYECKUE HABBIKM  HCIOJB30BAaHMUS ATHUX 3HAHUW K  KOHKPETHBIM
MPOU3BOJCTBEHHBIM CUTYALIUSM.

[IpenogaBanye TUCIUILUIMHBI ocylecTBisieTcs: B cooTBercTBUU ¢ PI'OC BO.

L]envio METOIUYECKUX PEKOMEHAAIIMH SBIISETCA MOBBIIEHUE d(PPEKTUBHOCTU
TEOPETUYECKUX M TMPAKTUYECKUX 3aHATUN BCIEACTBHE OoJiee YeTKOW HX
OpraHu3alyy MpEenoAaBaTesieM, CO3/IaHUs LIEJIEBBIX YCTAHOBOK IO KaXKJI0H TeMeE,
CUCTEMATH3allUM MaTepuaja MO0 Kypcy, B3aUMOCBS3M TEM Kypca, IOJIHOrO
MaTepUaIbHOI0 U METOJUYECKOro obecredeHnst 00pa3oBaTeIbHOIO IIpolecca.

Cpeocmea obecneuenusi 0C80eHUs OUCYUNTIUHDBL

[Ipy u3ydYeHHH IUCUUIUIMHBI PEKOMEHAYETCA HCIIOJIb30BaTh CIIEIYIOLIUE
CpeacTBa:

— PEKOMEHyEMYIO OCHOBHYIO U JOTOJIHUTENIbHYIO JTUTEPATYPY;

— METOAMYECKHUE YKa3aHUs U ocoOus;

— KOHTPOJIbHBIE 3aJJaHuUs JUIsl 3aKPEIUJICHUS] TEOPETUUECKOTO MaTepHaa;

— 3JIEKTPOHHBIE Bepcuu (eJepaibHbIX 3aKOHOB, YUeOHUKOB U METOJUYECKUX
yKa3aHUil IS BBIMOJHEHUS MPAKTUYECKUX pabOT U CamMOCTOSATEIbHOW padOThI
OakanaBpoOB.

Memoouueckue pekomeHoayuu no Opearu3ayuu U3y4eHus OUCYUNIUHbL

JUIs MakCMMAaJbHOTO YCBOEHHMS JHCLHMIUIMHBI PEKOMEHAYETCS H3JI0KEHUE
JIEKIIMOHHOTO MaTepuaa ¢ 3JIeMEHTaMH O0CYXKACHHUS.

B kayecTBe METOOMKHM MNPOBEACHUS MPAKTUYECKUX 3aHATUA MOYKHO
IPEITIOKHUTh

1. Cemunap — oOCy»KJe€HHUE CYHIECTBYIOIIMX TOYEK 3PEHUS HA MpoOJieMy U
YT €€ PELICHMUS.

2. Temaruueckue JOKIAAbl, TO3BOJISIIOUIME BbIPAaOATHIBATh  HABBIKU
nyOJUYHBIX BBICTYIIJICHUH.

JlJisT MakCHUMaJIbHOTO YCBOEHHUS JIMCUHUIUIUHBI PEKOMEHAYETCS MPOBEIACHUE
MUCBMEHHOTO oOfpoca (TECTUPOBAHME) MAarucTpoB IO MarepuaigaMm JeKIHd u
npakTHueckux padot. [logbopka BOPOCOB Ui TECTUPOBAHUS OCYLIECTBIIETCS Ha
OCHOBE M3YYEHHOIO TEOPETHYECKOro Marepuana. Takod NOAXOX IO3BOJISET
HOBBICUTh MOTHBALMIO OakalaBpOB MpPU KOHCIEKTHPOBAHUM JIEKIIMOHHOI'O
MaTepuaia.

JUIst OCBOEHMSI HABBIKOB ITOMCKOBOM M MCCIENOBATEIBCKOM IEATEIBHOCTH
OakanaBp MUIIET KOHTPOJIbHYIO paboTy min pedepaT mo BeIOpaHHON (CBOOOIHON)
TEME.

Jlexyuu TpOBOJATCS B OCHOBHOM MOCPEICTBOM METOJIa YCTHOT'O M3JI0KEHUS C
AJIeMEHTaMH MPOOIEMHOTO MOX0/1a U OeceIbl.

Cemunapckue  3aHaAmus MOTYT UMETh  pa3Hble (opmbl  (pabora ¢
MCCIIE0BATEIBCKON JINTEPATYPOH, aHAIN3 JaHHBIX HOPMATUBHOW MU CIIPABOYHOMU
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JUTEPATyphl, CIyIIaHWE JOKIAZ0B W Jp.), BBHIOMpaeMble TMpernojaBaTesieM B
3aBUCUMOCTH OT MHTEPECOB 0aKaIaBpOB U KOHKPETHOMN TEMBI.

Camocmosamenvuas paboma 0OakamaBpa BKIIOYaeT B Ce0S IJIEMEHTHI
pedepupoBaHMs U KOHCIEKTUPOBAHUSI HAyYHO-HCCIIEI0BATEIBCKON JIMTEPATYPHI,
MOATOTOBKM M HAINKCAHUS HAyYHBIX TEKCTOB, OTPA0OTKY HABBIKOB YCTHBIX
MyOJIMYHBIX BBICTYIUJICHUH.

[IpoBepka kauecTBa yCBOCHHMS 3HAHHUI B TEUCHUE CEMECTPa OCYIIECTBISETCS B
ycTHOU (opMe, myTeMm oOCyX JeHus NpoOjeM, BBIBOJUMBIX Ha CEMUHApax u
MMCbMEHHOM, ITyTEM BBITMIOJIHEHHS OaKalaBpaMu pa3HbIX MO GopMe U COACPIKAHUIO
paboT u 3aJaHud, CBS3aHHBIX C MPAKTUYECKHUM OCBOCHHEM COJAEpKAHUS
JUCLUMIUIMHBL.  bakanaBpbl JI€MOHCTPUPYIOT B  XOJI€ IIPOBEPKH yMEHHUE
aHAJIM3UPOBATH 3HAYUMOCTH U BBISBIATH CHEU(PUKY PA3TUYHBIX TPOOJIEM U TEM B
paMKax M3ydaeMOoU AMCIIUIUIMHBI U €€ KOMIIOHEHTOB, 3HAaHUE HAYyYHOU M y4eOHO-
METOMYECKON JUTepaTyphl. TeKyias mpoBepKa 3HAHUN W yMEHUW OaKalaBpOB
TaKXe OCYIIECTBIISIETCSl YEPE3 MPOBEJACHUE PsAZla TPOMEKYTOUHBIX TECTUPOBAHUM.
WroroBas arrectanus no AUCIHUILIMHE PEANOaraeT yCTHBIM 3a4eT WU SK3aMEH,
Ha KOTOPBIX MPOBEPSAETCS YCBOCHHWE MaTepualia, YCBOCHHE Oa30BbIX MOHSITUN
JTUCHUIUIAHBI.
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[Iporpamma cocraBiieHa B COOTBETCTBHM ¢ DefepanbHbIM rOCy1apCTBEHHBIM
0o0pa3oBaTeIbHbIM CTAHAAPTOM BBICHIETO O0pa30BaHUs [0 HANPABJICHUIO
nonroroBkn  13.03.03  Dueprernyeckoe  MAaIIMHOCTPOCHHWE U Mpoduis
ABTOMAaTHU3UPOBAHHBIE IHEPTETUYECKUE YCTAHOBKHU.

ABTOpBI

Crapiuii npenojaBaTelib

kadeapsl «[IpombIieHHAs TETUIOAHEPTETUKAY E.A. Yyraes
[Iporpamma  oOcyxneHa Ha  3acemanud  kadeapbl  «l[IpombinuieHHas

TerodHepreTuka». [Ipotokon ot 26 mas 2022 r. Ne 11.

3aBenytomuii kadenpoit «IIpoMpliyieHHAs TETUIOIHEPIETUKAY

K.T.H., IOLICHT JILA. Maprouux

PykoBoautens OOII N.JI. CaBenneB
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[Tpunoxenue 1

CrtpyKkTypa u cogepkaHue JUCHUILIMHBI « TerioBbie 1 AaTOMHBIE JJIEKTPOCTAHIIUI)
10 HanpapJeHUuI0 nNoAroToBkM 13.03.03 JHeprernyeckoe MAIMHOCTPOCHHE

Bunsr yaeOHOI pabOTHI, BKIIOYAS CAMOCTOSITEIHHYIO Bunel camocTosTensHOM DopMbl
£ paboTy CTYyJEHTOB, X TPYAOEMKOCTh B 4acax paboTHI CTyJEHTOB aTTecTalyn
Q
Paznen S
S
JI I1/C JIab CPC KCP K.P. PI'P Ped. K/p €] 3
ILare1it cemectp
Jlexuus. Beegenue 2
Tema
1 CemuHapckoe 3aHATHE. Bpinaua 3aanus Ha 5 6 12
KYPCOBYIO paboTy
Jleknusi. Pa3Burne snepreruxu Poccnu n 4
TezMa CTPYKTYpa ee YypaBJIeHusl 5 12
CeMuHapCKOE 3aHATHE 6
Jeknusi. Tunsl TOC nu ADC, ux TemioBble
Tema | cxempr 8 i
3 5 16
CeMHHApCKOE 3aHSITHE 12
Jlekuus. Iloka3areu TenjoBoi
4
sxoHomMu4yHocTH K9C
Tema
4 CeMuHapCKOE 3aHATHE 5 14
Br100poUHBIN TPUEMOYHBIN U TEKYIIUH 12 +
KOHTPOJIb.
dopma arTecrain 5 3
Bcero 4acoB 1o JUCHHUTUIMHE B IIITOM CEMECTpPE 18 36 54
[IlecToii cemectp
Jlexnus. Kom0uHupoBanHas BbIpadoTKa 4 .
Tesma 3JIeKTPOIHEPIruM U TemaoTbl Ha TIC 6 12
CeMuHapCKO€ 3aHATHE 8 .
Jlexnusi. Cioco0bI NOBBIICHHSI TENJIOBOI )
Te6Ma sxoHomMuunoctH TAC n AIC 6 12
CeMuHapCKOE 3aHATHE 4

18



Jlekuus. DjieMeHTHI NPUHIUNHATbHBIX

Tema | TeIJIOBBIX cxeM napoTypOuHHbIX TIC n 4
7 A39C 12
CeMHHApCKOE 3aHSITHE 8
T Jlexuus. I'a30TypOuHHBIE M NapOra3oBbie 4
cMa TIC 10
8 CeMuHapckoe 3aHATHE 10
Jlexnus. O6mecrannnonnsie cucreMnl TIC
Tema | m ADC 4 3
9 CeMuHapckoe 3aHsATHe. 3aluTa KypcoBOu 6
paboTsl
®dopwma aTTecTaluu
Bcero wacoB 1mo JUCHMIUIMHE B IECTOM 13 36 54
cemecTpe
Bcero yacoB no aucuuIuiviae 36 72 108
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[Tpunoxxenue 2

MUHUCTEPCTBO HAYKHU U BBICILIEIO OBPA3OBAHMS POCCUUCKOM OEAEPAIIUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJIEHME BBICILIEI'O OBPA3SOBAHIA

«MOCKOBCKHUM NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

Hanpagnenue noarorosku: 13.03.03 DHepreTrueckoe MaIMHOCTPOCHUE
OII (mpoduiis): « ABTOMaTH3UPOBAHHBIC YHEPTETUICCKUEC YCTAHOBKI
®opma 00yueHus: oyHas

Kadenpa: «IIpombliieHHas TEMI0IHEPreTHKA

P®OH/J ONEHOYHbLIX CPEACTB
O IMCHUIVINHE

«TenioBbIEe U ATOMHBIE AJIEKTPOCTAHIUHN>

MockBa
2022



IHacnopTt (oH/1a O1IEHOYHBIX CPEICTB

Tabanma 1
K MPUIIOKEHUIO 2

TenjioBble 1 aTOMHbIE JNIEKTPOCTAHIINH

OI'OC BO 13.03.03 DHepreTuyeckoe MAIIUHOCTPOEHHUE

KOMIIETEHIIUU IlepeyeHb KOMIIOHEHTOB Texnosoruss | Popma OLEHOYHOIO Crenenu ypoBHeii
NHAEKC OOPMYJIMPOBKA ¢popmupoBanus cpeacTBa 0CBOEHMNSI KOMIIeTeHIUii
IK-1 Croco6HOCTh MPOBOIUTH 3HATh: Jlekuus, DK3aMeH, ba30Bblil ypOBEHbB:
aHaJu3 IPOECKTHOM, * METOMKH cOOpa U aHau3a CEMHUHApPCKUE BBIIIOJIHEHUE CIOoCcOOEH y4acTBOBATh B
WCIIOJTHUTEIIbHON 1 HUCXOIHBIX TAHHBIX TS 3aHATHS, pacyeTHOM paboThI cOope u aHaIM3e UCXOTHBIX
JKCIUTYyaTalMOHHOM MIPOEKTUPOBAHHUSI SHEPTOOOBEKTOB | pElICHHE o JAHHBIX IS
JIOKyMEHTAIMi 00bEKTOB U UX DJIEMEHTOB B COOTBETCTBUU C | CUTYalMOHHBIX | MHAMBUAYAJIBHOMY | TPOCKTUPOBAHUS
npodeccHoHaNbHOMI HOPMAaTUBHOM JOKYMEHTalUEW; 3ajady, 3a1aHUIO0 SHEPTrOOOBEKTOB U UX
JIESITEIbHOCTH * MeTOAbI BeIMOJIHEHUS pacueToB | CPC 3JIEMEHTOB B COOTBETCTBUHU
TEXHOJIOTUYECKOT0 000PyI0BaHUS C HOPMATUBHOM
10 TUIIOBBIM METOJAUKAM. JIOKYMEHTAIEH.
yMeTb: IToBbIIEHHBIN YPOBEHB:
* coOupaTh ¥ aHAIU3UPOBATH CIOCOOEH y4acTBOBATh B
HUCXOIHBIE NAHHBIE IS cOope U aHAIHM3e UCXOTHBIX
MIPOCKTUPOBAHUS YHEPTOOOHEKTOB JTAHHBIX TSI
U UX DJIEMEHTOB B COOTBETCTBUU C MPOEKTUPOBAHUS
HOPMAaTUBHOMN JOKYMEHTAIUEW; SHEPTOOOBEKTOB U MX
* BBINOJHATH PacyeThl 3JIEMEHTOB B COOTBETCTBUHU
TEXHOJIOTHYECKOTO 000pyI0BaHUS C HOPMATHUBHOM
10 TUTIOBBIM METOJUKAM. JOKyMEHTaluen mpu
BJIA/IETh: WCIIOJIb30BAHUH TUIOBBIX
* METO/IaMHU cOOpa U aHaIH3a METOJ0B KOHTPOJIS
WCXOJIHBIX JTAHHBIX JIJIS PEXKUMOB PabOTHI
MPOEKTUPOBAHUSI SHEPTOOOHEKTOB TEXHOJIOTMYECKOTO
U UX DJIEMEHTOB B COOTBETCTBUU C 000pyI0BaHUS C UX
HOPMAaTUBHOM TOKYMEHTAalIUEH; MOCJIETYIOLIUM aHAJTU30M
* HaBBIKAMU MPOBEICHUS
pacdeToB 2HEProoOOpyAOBaHUS
110 TUIIOBBIM METOJAMKAM.
K-2 CriocoOeH mpuHUMaTh U 3HATh: Jlekuus, DK3aMeH, ba3oBblii ypoBeHb:
000CHOBBIBATh KOHKPETHHIE CEMUHAPCKHE BBIIIOJIHCHHE CrocoOeH y4acTBOBaTh B




TEXHUYECKUE PEIICHUS TIPU
CO3/1aHUM 0OBEKTOB
SHEPIreTHUYECKOTO
MalIMHOCTPOEHUS

METOIbI IPOCKTUPOBAHUSA
TEXHOJIOTUYECKOT0 000PYI0BaHUS
C UCIIOJIb30BAHUCM CTaHAAPTHBIX
CPE/ICTB aBTOMAaTH3ALUH
IMPOCKTUPOBAHUA B COOTBECTCTBUU
C TEXHHYECKUM 33/IaHHEM.

yMeTh:

MPOEKTUPOBATH TEXHOJIOTHYECKOE
000py10BaHUE C UCIOIb30BAaHUEM
CTaH/IapPTHBIX CPEACTB
aBTOMaTu3aluu MPOCKTUPOBAHUA
B COOTBETCTBUH C TEXHUYECKUM
3aJlaHUEM.

BJIA/IeTh:

CIIOCOOHOCTBIO IPOEKTUPOBATH
TEXHOJOTUYEeCKOe 000pyL0BaHNE
C UCIIOJIb30BAHUCM CTaHAAPTHBIX
CPE/ICTB aBTOMAaTH3aLUH
MMPOCKTUPOBAHUA B COOTBECTCTBUU
C TEXHUYECKUM 33/IaHHEeM

3aHATHS,
pelieHue
CUTYaIlMOHHBIX
3aja4,

CPC

pacueTHOl paboThI
o
WH/IMBUYaTbHOMY
3a7IaHUI0

cOope 1 aHATHM3e UCXOTHBIX
JTaHHBIX JUIS
MPOSKTUPOBAHHUS
9HEProoOBEKTOB U UX
3JIEMEHTOB B COOTBETCTBUU
C HOPMATHUBHOM
JOKYMEHTALUEH.
[ToBbILICHHBIN YPOBEHbD:
CIOCOOEH y4acTBOBATh B
cOope U aHaIM3€ UCXOIHBIX
TAHHBIX IS
POEKTUPOBAHUS
HEProoOBEKTOB U HX
3JIEMEHTOB B COOTBETCTBHUHU
C HOPMATHUBHOMN
JTOKyMEHTaluen npu
UCTIOJIb30BaHUHU THITOBBIX
METOJIOB KOHTPOJIS
pEeXUMOB pabOTHI
TEXHOJIOTHYECKOT0
000pyI0BaHUS C UX
MOCIEAYIONIUM aHAIU30M




[Tpunoxenue 3

TunoBbie KOHTPOJIbHBIE 3aJaHUS UM HHbIe MATEPHUAJIbI, He00X0AUMbIe J1JIsl
OlleHKHU 3HAHMI, YMEeHUI1, HABBIKOB M (WJIN) ONbITA eSITeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GOpMUPOBAHHS KOMIIETEHIIUI B IIpouecce
O0CBOEHUsI 00pa30BaTe/IbHOI NPOrpaMMbl B paMKaX Y4eOHOMH THCHMIINHBI

[TepeueHb MPaKTUYECKUX PA0OT MO TUCIUILIMHE

No HaumenoBanue Kpartkast xapakrepucruka [IpencraBnenue
n/n OLICHOYHOI'O CPEJCTBA OLICHOYHOI'O CPEJICTBA OLICHOYHOI'O CPEJICTBA B
dbouHg

«Pacuer TenJI0BoM

1 | KypcoBas pabota Ha Temy:

[TpakTnyeckas padora
HaIpaBJicHa Ha

PesynbraTom paboThI
SIBIISIFOTCS] BBIYMCIICHHS

cxembl TIIN ¢ nByms (dbopmMupoBaHUEe YMEHUH U TEXHOJIOTHYECKUX

BH/IAMH TYpOHH» HaBBIKOB 110 pacyeTy apaMeTpoB OCHOBHOTO
XapaKTEPUCTUK obopynosanus TOC,
000pyI0BaHUs 110100p OCHOBHOI'O U
KOTJIOTYpOMHHOTO 11eXa, BCIIOMOTATEJILHOTO
110100py OCHOBHOI'O U 000py10BaHUS.
BCIIOMOTATEJILHOTO
000pyTIOBaHUS.

1. Pa3paboTka npuHIMIUAIbHBIX TEIUIOBBIX cxeM TOC.

2. PazpaboTka npuHIMUaIbHBIX TEII0BbIX cxeM ADC.

3. I[Toctpoenue nporeccoB pacuupenus mapa B Typounax TOC u ADC.

4. PacripesiesieHre 0TOOpOB /IJisl pEreHepaTUBHOTO MOJAO0IPEBa BOJBI B CXEMax

0e3 mpoMIieperpena.

5. Pacnipenenenue oTOOPOB JjIsl pEr€HEPATUBHOIO TIOJIOTPEBA BOJBI B CXEMax

C IPOMIIEPETPEBOM.

6. Pacue6T mapameTpoB TEIJIOBOTO U MaTepUATHLHOTO OaaHca MOBEPXHOCTHBIX

MOJOTPEBATEIIEH.

7. Pacuer mapamMeTpoB TEIUIOBOTO W MaTepUATBHOTO OajaHca JIea’paTopoB,

PaCIINPUTENEH.

8. Onpenenenue 3HEpreTuueckux nokaszarenen TOC.
9. Pa3paboTka NpPUHIMOHAIBHBIX CXEM TEIUIOBBIX Mapora3oBeix TOC ¢

KOTJIaMU-YTHJIN3aTOPaAMHU.



[Tpunoxenue 4

BOHIJOCLI K 3K3aMEHY

1. PazButue snepretuku Poccum.

2. CtpykTypa ynpaBieHus sHepreTukon Poccun.

3. OcuoBubie  monoxenuss  DenepanpHbix  3akoHOB PO «O6
AIEKTpOIHEPreTUKe» U «O TEIIIOCHAOKEHUN.

4. CocTosiHUE SHEPIETUKH MOCKOBCKOTO PETHOHA.

5. Texunueckuit yposenb TOC u ADC B Poccun.

6. THUNBI TEIUTOBBIX 3JIEKTPOCTAHIUN.

7. Texnonornueckue cxemol TOC.

8. Termoselie cxembr TOC.

9. Tunbl aTOMHBIX JIEKTPOCTAHIU.

10. Ocobennoctu Texnoiornyeckux cxem ADC.

11. Tennoseie cxembr ADC.

12. IToka3aTenu TEIIOBOM YKOHOMHYHOCTH KOHAeHCcAIMOHHBIX TOC n ADC,
aHaJIN3 UX COCTABIIIONIUX.

13. KomOuHupoBaHHasi BEIpaOOTKa AJIEKTpoIHeprun u Teriotsl Ha TOC.

14. TennoBeie Harpy3ku Ha TOLI.

15. Dnepreruueckue nokazarenu TILI.

16. TermmoBsie cxembl TOLI.

17. Cxemsl oTiiycka temia ot TOL.

18. PerynupoBaHue oTmycka Temia.

19. CnnocoObI noBkIIeHUs Ter10BoM skoHoMuuHocT TOC u ADC.

20. HauanbHble 1 KOHEeUHbIE napaMeTpsl mapa Ha TOC u ADC.

21. Conpsixennblie napamerpsl TOC u ADC.

22. IIpomexxyTounslii neperpes napa Ha TOC u ADC.

23. PerenepatuBHbIN TOAOTPEB KOHACHCATA U TUTATEIILHON BO/IBI.

24. OnTumanbHOE paciupeacsieHue pEreHePaTUBHOTO MOJOTPEBA.

25. DneMeHThbl IPUHIUITHABHBIX TEMJIOBBIX CXEM.

26. PerenepaTuBHBIE U CETEBBIE MOJOTPEBATENH, CXEMbI UX BKIFOUYEHUS.

27. HupkynsiuonHsle KOHTYpbl ADC.

28. JleaspaTopsl 1 mUTATEIbHAS YCTAHOBKA.

29. Hacocsl TOC u ADC.

30. Pacuer npuHIMnumaneHbeix TemioBsix cxeM KOC, TOL n ADC.

31. l'azoTypOunHbIC U MaporazoBsie TOC.

32. TennoBas cxema 3Heprerrndeckout I'TY OTKpbITOTO HKKIA.

33. Tunsl naporazoBbix TOC.

34. TenoBelie cxeMbl maporazoBbix TOC U X IKOHOMUYHOCTD.

35. l'azotypounnsie TOLI.

36. ITaporazossie TOLI.

37. Ilotepu mapa u konaeHcara Ha TOC u ADC, crmocoObl UX CHIDKCHHUS H
BOCIIOJTHEHUS.

38. CxeMbl BKIIFOUECHUS UCIIAPUTEIBbHBIX YCTAHOBOK.



39. O6mecrannuonusie cuctembl TOC u ADC.

40. TormuBHoe xo03giicTBo TOC u ADC.

41. CucteMbl TEXHUYECKOTO BOJOCHA0KEHUS U 30JI0IIAKOY IAJICHHUS.

42. Bpennsie Beiopocsl TOC u ADC.

43. Pa3BepHyTble (m0oaHbIE) TemioBble cxembl TOC u ADC.

44. Bb1O0Op OCHOBHOI'O U BCIIOMOT'aTeJIbHOTO 000PY/1I0BaHU.

45. Tpy6omnposoast TOC u ADC.

46. Pexxumsbl padotsl TOC u ADC.

47. Oneprernueckue xapakrepuctuku TOC u ADC.

48. MeTo bl HOKPBITUS TUKOB HATPY3KH.

49. Bonpocs skcmnyaranuu TOC u ADC u Texo0cimy ) uBanus 000py10BaHUS.
50. KomnonoBka riaBHoro kopiyca TOC u ADC.

51. I'eHIuIaH 2JIEKTPOCTAHIIMH.

52. Bnusaue tuna TOC Ha KOMIIOHOBKY IJIaBHOT'O KOPITYCa W T'€HILIAH.

53. HampaBiieHHs] TEXHUYECKOTO MEPEBOOPYkKEHU U peKoHCTpyKiuu TOC.
54. Ilokaszarenu sxoHoMuuHOCTH TOC.

[Ipunoxenue 5
IIpumepsl 3aaa4 1 NPAKTHYECKUX 3aHATHI

3agaua 1. Ha »snexkTpocTaHIMM YCTaHOBJIEHBI TpHU TypOOTreHepaTopa
MomHOCTEI0 N = 50-10° kBT kaxapiii. OnpenenuTs KOJUYECTBO BHLIPAOOTaHHON
HHEPrUu 3a roJ U KO3(P(ULUHUEHT UCIOIb30BAHNS YCTAHOBIEHHON MOIIHOCTHU, €CITU
IJIOIaAb II0J, KPUBOM TofoBoro rpaduka Harpysku cranuumu F =9,2-10% M’ u
macmTad rpadpuka m = 9-10!'! kBr-u/m>.

Omeem: I™P o= 8,28-10% kBT-u; ks = 0,63.

3agaua 2. Ha »siexTpocTaHIIMM YCTaHOBIIGHBI JiBa TypOOTeHepaTopa
MOITHOCTBIO

N= 25-10° kBt xkaxngeii. ONIpemenuTs CpPeIHIO HArpy3Ky CTaHIUU U
KO3(DUIIMEHT HCMOJIB30BaHUS YCTAHOBJICHHON MOIIHOCTH, €CJIM KOJUYECTBO
BLIPA0OTaHHOM dHEPrHH 3a o1 D*P 1o, = 30-107 kKBT1-u.

Omeem: N o = 3424kBT; ks = 0,685.

3amaya 3. OmnpenenuTh YKHCIO YacOB HCIOJIb30BaHUSA YCTAaHOBJIEHHOMN
MOIIIHOCTH U KO3(PUIIMEHT HArpy3Kd SJICKTPOCTAHIINH, €CIIA YCTAaHOBJICHHAsS
MOLIHOCTB JJIEKTPOCTaHIUU NY o = 16-10% kBT, MakcuMasbHas Harpy3ka CTaHIUK
Nmax - =13,6-10% kBT, moma s o KpUBOM rog0Boro rpaduka Harpy3Ku CTaHIUK
F= 8-10*m? u macmrab rpadguka m = 1-10'2 kBr-u/m>2.

Omeem: Ty = 5000 u; ks = 0,67.

3anava 4. OnpenennuTs YUCIIO YaCOB UCIIOIb30BAHUS MAKCUMyMa Harpy3ku U
Kod(hPUIIMEHT pe3epBa 3JIEKTPOCTAHIUMHU, €CIW TUIONIaAb IMOJ KPUBOW TOJOBOTO
rpadpuka Harpysku crammmu  F = 8,5-10% Mm%, macmrab  rpaduka
m= 8,8-10!! kBr-u/M?, 4MCII0 YaCOB MCIOIB30BAHUS YCTAHOBIEHHON MOIIHOCTH
Ty = 5500 u 1 MakcHMabHas Harpy3Kka cranuuu N™ ,c = 12,5-10* kBr.



Omeem: Ty = 5984 u; k, =1,09.

3amaya 5. Ha »iekTpocTaHIIMM YCTAHOBJICHBI TPH TypOOreHeparopa
MOIIIHOCTBIO

N =25-10° kBt kaxapii. Omnpenenuts Ko3(G(OHUIUEHTH HCIOIb30BAHUS
YCTaHOBJICHHOW MOIIIHOCTHU, HATPY3KHU U PE3EPBA, €CJIU KOJUYECTBO BHIPAOOTAHHON
SHEpPrum 3a rofg D™ o =394,2-10° kB1-4 u MakcMMalbHas HArpy3Ka CTAHI|H N™*

= 65,2:10° xBT.

Omeem: k, = 0,6; ks = 0,69; k, = 1,15.

3agaua 6. Ha »nsiexkTpocTaHIMM YCTaHOBJEHBI TpHU TypOOTreHepaTopa
MomHOCTEI0 N = 1-10° kBT kaxkapiii. Onpenenurs MoKa3aTend pexuma paboThl
CTAaHIMM, €CJIM KOJMUYECTBO BBIPAOOTAaHHOM »HHEpruu 3a r1o01a ID™P (o=
178,7-10° kBr-u n MakcuManbHas Harpy3ka cranuuu N™ .. = 28,3-10° xkBr.

Omeem: ky = 0,68; ky = 0,72; kp =1,06; Ty = 5957 u; Tyy= 6315 u.

3agaya 7. Ha »iekTpocTaHIIMM YCTAHOBIICHBI TpH TypOOreHeparopa
MOmHOCTBI0 N=50-10°kBr Kkakapiit. OnpesenuTh 4YKMCIO 9acOB MCIIOIb30BaHUS
YCTaHOBJICHHOW MOIIHOCTH U KO3(P(ULHEHT pe3epBa CTAHIIMM, €CIH KOJIUYECTBO
BBIPAOOTAHHOM SHEPTUH 32 TOI D*P rop = 788,4-10° kBT-4 1 k0> PUIMEHT HATPY3KH
kx = 0,69.

Omeem: Ty = 5256 4; kp,=1,15.

[Tpunoxenue 6
Bonpocs! 1s 3auera

1. ITorpe6nenue Boasl Ha TOC. IcTOUHMKM U CHCTEMBI BOJAOCHAOXKECHHUSI.

2. Pacxox Bozbl Ha KOHIEHCATOP TYpOUHBI. KpaTHOCTH OXJIaXKIeHUSI.

3. Knaccudukanusi cucteM BOJIOCHAOKEHUS.

4. CuctemMbl 000POTHOTO BOJIOCHAOKEHUS C TPAIUPHSIMHU.

5. Dtanbl pa3BUTHS AI€pHON 3HEpreTuku. llepcnekTuBbl pa3BUTUS SAEPHOM
SHEPIreTUKH.

6. LlenHas peakius qeja€HUs AI€p TAKEIbIX JIEMEHTOB.

7. Cxema siIepHOTO PEaKkTopa Ha TEIJIOBbIX HEUTPOHAX.

8. OnHOKOHTYpHast U ABYXKOHTypHas cxembl ADC. TpexkoHTypHas cxema
ADC.

9. llpunnunuansHas cxema 3Heproosioka ¢ peakropom PEMK-1000.

10. BogoBoasnoit peakrop BBOP-1000.

11. PeakTopsl — pa3MHOXKUTENIN Ha OBICTPHIX HEUTPOHAX.

12. Paguarnmonnast 0€30I1acHOCTE QaTOMHOM CTaHI[UM.

13. Y nanenue u 3aXOpoHEHUE PAAUOAKTUBHBIX OTXO/IOB.

14. KommoHoBKka 0060py/10BaHus B TYpOUHHOM OT/ICTICHUHU.

15. Apmarypa, 3aIIUTHBIE YCTPONUCTBA U TEIJIOBAs U3OJISIIIUS TPYOOIIPOBOIOB.

16. Onopsl, MOABECKH, KOMIIEHCATOPHBI, OKpacka TpyOOIpOBOIOB.

17. JIpennpoBaHue TpyOOIPOBOIOB.
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