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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Henb: mnoBbllIeHHEe KBAIU(PUKAIMK IMYTEM COBEPIICHCTBOBAHUS Y  CIIyIATeNel
npodeccHOHABHBIX KOMIETCHIINA, HEOOXOIUMBIX NI UX MPOGECCHOHATBHON ACSITEILHOCTH B
objacTh  BUOPOMOHUTOPHWHTA, BHUOPOJMArHOCTMKM W BUOpOHANaJAKH  00OpYyJIOBaHUS
3JIEKTPUYECKUX CTAHIUH.

IIporpamma cocTaBjieHa B COOTBETCTBHU:

- ¢ @enepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTENIbHBIM CTAHJAPTOM  BBICHIETO
oOpa3oBaHusi 1Mo HampasieHuto moaroroBku 13.03.01 TerutosHepreTrka MW TETUIOTEXHUKA,
YTBEP)KJICHHBIM ITpuKa3oM MuHoOpHayku oT 28.02.2018 r. Ne 14322.03.2018 r. Ne 50480.

- ¢ [Ipodeccuonansubiv cranaaprom 20.001 «PaGoTHUK 1O ONEpPaTUBHOMY YIPABICHUIO
00BEKTaMU TEIUIOBOM 3JIEKTPOCTAHIIUNY, YTBEPKACHHBIM MpukazoM Munrtpyna 15.12.2014 r. Ne
10381, 3apeructpupoBanHbiM B Muntocte Poccum 23.01.2015 1. Ne 35654, ypoBeHb
KBaTMUKaIuu 6.

®opma peajau3anuu: oOyuyeHHE C MPUMEHEHUEM JMCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJOTHMU.

®opma 00yueHHs: OUHasl.

Pesxxum 3ansTHii:

Pacniucanme 3aHATHII 1O JIOMOJHHUTENHHOW 00pa30BaTENbHON MpPOTrpaMMe MOXKET
YCTAHABJIMBATHCA B 3aBUCHMOCTH OT Habopa B rpynibl. KOHKpeTHbIEe 1aThl IPOBEACHUSI 3aHATUI
yKa3bIBAIOTCS B JIOTOBOPE Ha OKa3aHHE 00pa3oBaTeIbHBIX yCIyr. J[aHHbIe pacriucaHus XpaHsITCs
B DJIGKTPOHHOHM cHCTeME ydeTa XojAa peanu3auuu nporpammsl. [Ipu mobom rpaduke 3aHsITUN
yueOHasi Harpys3ka ycTaHaBiuBaeTcsi He Oosee 40 uyacoB B HEJENIO, BKIOYas BCE BUJIbI
ayJIMTOPHOM U BHEAYJIUTOPHOM (CaMOCTOSATEIHHOMN) Y4eOHOM paObOThI CIIyIIaTels.

TpeOoBanusi K YpPOBHIO MOATOTOBKHM CJylIaTe/sl, HeoOXoauMble [Jsl OCBOEHUS
NPOrpaMMbl: JIMIa, KEJAIOIIMEe OCBOUTH MPOTrpaMMy IMOBBIIICHUS KBATU(PHUKALMU, TOJKHBI
UMETh BBICIIEE WM cpeaHee mpodeccuoHanbHoe oOpa3oBanue. Hamuume ykasaHHOTO
00pa3oBaHMs JODKHO MOJATBEPXKAATHCS JOKYMEHTOM TOCYJapCTBEHHOI'O MJIM YCTAHOBICHHOTO
oOpasria..

BeigaBaemblil JOKYMEHT: IIPH YCIIEIIHOM ITPOXO0KICHUH MPOrPaMMBbI U C1Jade UTOTOBOM
aTTeCTAlllU BBIJAETCS YJJOCTOBEPEHHE O MOBBIIIEHUH KBATM(HUKAIIMN YCTAaHOBIEHHOTIO 00pasia.

Cpok eiicTBUSI HTOTOBBIX TI0KYMEHTOB

CpoK eHCTBHSI HITOTOBBIX JIOKYMEHTOB PETJIAMEHTUPYETCSI Ha OCHOBE TIPaBUII 110 paboTe
C TepCOHAIOM B cdepe AesITeNbHOCTH JAaHHOH NpOrpaMMbl, YCTaHABJIMBAETCSI Ha OCHOBE
coJiepKaHusl IPOrpaMMBbI U COCTaBIseT (B rojax): 5.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu

B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

Taonuua 1

KoMneTeHTHOCTHO-OpUEHTHPOBAHHBIE TPEOOBAHUS K pE3yabTaTaM OCBOCHHUS TPOrPaMMBbI

Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
OIIK-3: Cnocoben 3HaTh:
MIPUMEHSATD - OcHOBBI TUAPOra30AMHAMUKA TSt pacyeroB
COOTBETCTBYIOIINI TEIJIOTEXHUYECKUX YCTAHOBOK U CUCTEM;

(u3HKO-MaTeMaTHYECKUN
arnmapar, MeTO/bl aHAJIN32a
U MOJICJTUPOBAHHUS,
TEOPETHYECKOTO U
AKCIEPUMEHTATIBHOTO
UCCIIeI0BAHMS TIPU
peIICHUH
npodeCcCHOHATIBHBIX 3a1a4

- OCHOBBI TCPMOANHAMUKU IJId PACUCTOB TCPMOJUHAMUUYCCKHUX
IIponeccoB, HUKIIOB U UX HOKaBaTeJICI;'I;
- OCHOBBI TEIJIOMAaCCOOOMEHA B TEINIOTEXHUYECKUX YCTaHOBKax.

YMeTn:

- JIeMOHCTpUpOBaTh MOHMMAHUE OCHOBHBIX 3aKOHOB JBH)KCHUS
JKMJIKOCTH M rasa,

JleMOHCTpHpOBaTh  NMOHUMAHHWE  OCHOBHBIX
TepMOILI/IHaMI/IKI/I nu TepMOI[I/IHaMI/ILIeCKI/IX COOTHOIHGHI/II\/JI;
- JleMOHCTpUpOBaTh MOHUMAaHUE OCHOBHBIX 3aKOHOB U CIIOCOOOB
MepeHoca TeIIOThl U MACCHI.

3aKOHOB

Bnaners:
- Mcnonp3oBaHneM 3HaHUM TEIIO(U3UYECKUX CBOMCTB paboumx
TEJ IIPU pacyeTax TeINIOTEXHUYECKUX YCTAHOBOK U CUCTEM.

VYK-1: Cnocoben
OCYILIECTBIIATH TIOUCK,
KPUTHYECKUH aHAJIN3 U
CHHTE3 HH(OpMalHuHy,
MIPUMEHSTh CUCTEMHBIN
MOAXOJ AJIs PELLICHUs
MTOCTaBJIEHHBIX 3a7a4

3HaTh:

- Ilpoueaypsl CHCTEMHOTO aHamW3a, BKJIIOYAIOIIETO METOIUKU
MIPOBEJICHUS HCCIICIOBAHUS M OPTAHHU3AIIMIO MTPOIIecca MPUHATHS
pelIeHusl.

YMeTs:
- OLEHUTh MOBBIIIEHHE 3(PPEKTUBHOCTH MPOLETYp aHaIU3a
npo0JIeM U IPUHATHS PeLICHUH.

Bmaners:

- ANrOpUTMOM MPUHSATHS PEUICHUS, METOJaMU YCTaHOBIIECHUS
MPUYUHHO-CIICACTBEHHBIX CBSI3€M UM oOmpenereHuss Haubosee
3HAQUUMBIX CpEIM HUX, METOJMKaMU IIOCTAHOBKHU LIeJIed U
OTpeIeTICHUS CTTOCOOOB €€ JOCTHKEHUS.

B pe3ynbrare ocBOEHUS MPOTpaMMBI CITYIIATENh JOJKEH OBITh CIIOCOOCH PEaTM30BHIBAThH
TPYZIOBBIE GYHKIIUU B COOTBETCTBHHU C MPO(PECCHOHANBHBIM CTaHIapTOM (TaduI. 2).
YpoBeHb KBaMpUKAIIH 6.

ITpakTHKO-OpHEHTH

Tabnura 2

POBAHHLBIC TpC6OBaHI/IH K PE3yJibTaTaM OCBOCHUS MTPOTPAMMBI

TpynoBble pyHKIIMH

TpeGoBaHus K pe3ynbTaTaM

20.001 «PabOTHHK MO ONEPAaTUBHOMY YIPaBJIEHUIO 00BEKTAMHU TETIJIOBOM JIEKTPOCTAHIIUNY




I1K-292/B/02.6/1
CrniocoOeH pyKOBOIUTH
W3MEHEHHUEM PEKUMOB
paboThI ¥ TPOU3BOJICTBOM
MEPEKIIOYECHUN Ha
obopynoBanuu TOC

TpynoBbie 1elCTBUA:

- KonTposas coctosiHust 000pyaoBaHuUs, 3JaHUN U COOPYKEHUH
CTaHILMU, CPEJCTB AUCHETYEPCKOTO YIPABJICHUS, TOTOBHOCTU
pe3epBHOrO  00OpYIOBaHMSI ~ CTaHUMU K  BKIJIIOYEHHIO,
oTpeieieHne ONTHMAaJIbHOTO COCTaBa OCHOBHOT'O 000PYAOBaHMS;
- [IpoBenenue ananusa U MpoBepKa HAIEKHOCTH CO3/IaBAEMBIX
PEMOHTHBIX CXEM;

- l3menenue pexxuMa U ONEPATUBHOTO  COCTOSHUS
000pyI0BaHUs, HaXOJSIIErOCs B ONEPATUBHOM YIPABICHUH, B
COOTBETCTBUU C YKAa3aHUSMHU BBIIIECTOSIIETO ONEPATUBHOTO
PYKOBOJCTBA;

- Ilomydyenue oT mexoB (moapasnmeneHuil) U odopmicHHE B
YCTaHOBJICHHBIE CPOKH 3asiBOK Ha BBIBOJ U3 pabOTHI U pe3epBa B
PEMOHT WJM JJI1 HUCOBITaHUA OOOPYJOBaHMS  CTAHIIMU,
HaXOJIIerocss  WJIM  HE  HAXOMSIIErocs B BEICHUU
BBIIIIECTOSIIIIErO OTIEPATUBHOTO PYKOBOJICTBA;

- PykoBoACTBO [€WCTBHSIMHM NOAYMHEHHOTIO TNIEPCOHANA IO
OTKJIFOUEHHUIO U MEPEKITI0YCHUIO 000pyI0BaHUs, IO U3MEHEHHIO
B AJIEKTPUYECKUX WJIM TEIUIOBbIX cxemax TOC;

- KoHTpons cBOEBpeMEHHOCTH W MPABWILHOCTH MPOBEICHUS
ITyCKOB ¥ OCTAHOBOB KOTJIOB M TYpOWH, ITPOU3BOJICTBA OTIEpAIUit
0 MEPEKIIOYCHUSIM B JIEKTPUUYECKUX U TEIUIOBBIX CXEMaX;

- Onpenenenye MPUYUH U HEOOXOJAUMOCTH M3MEHEHUS PEKUMA
OpU TOJYYeHUH OT OTBETCTBEHHOIO JIMIAa MOTpeOUTens
TpeOOBaHUSI 00 OTKJIFOUYEHWH TEIIOBBIX MAarucTpalied Wiu
W3MEHEHUU TMapaMeTpoB TMapa, BOJABI, a MPHU OMNEpalUiX IO
OTKJIFOUYCHHUIO TETUIOBBIX MAruCTpaJied - KOHTPOJIb COCTOSTHUS
3aloOpHON apMaTyphl CO CTOPOHBI MOTpeOuTeNns (pU HATUYUU B
coO0ctBeHHOCTH TOC TeIoBbIX ceTeil);

- Brlgaua pacnopspkeHUH  TIOJYHHEHHOMY — OTIEPATHBHOMY
IEepPCOHAly O TMPOBEACHUM ONEepaluidl Ha MOTPEOUTEITBCKUX
NPUCOSANHEHUSIX MO  TpeOOBaHUIO WMIM C  COTJacHs
OTBETCTBEHHOTO JINIIa OTPEOUTES.

YMenus:

- OmnepaTMBHO  OTCIIEKMBaTh,  CUCTEMATU3UPOBaTh U
AHAIM3UPOBATh MOCTYyMaloIlylo HHpopManuoo, (GopMHUPOBATH
[EJIOCTHOE U JIeTaJlbHOE TMpEJCTaBIeHUEe 00 OnepaTuBHOM
CUTYalluu;

- IIporHo3upoBaTh BO3MOXKHBIE BAPUAHTHI PA3BUTHSI CUTYalluu U
MOCJIEACTBYSI IPUHUMAEMBIX PEIICHMUI;

- KontponupoBare nporecc opraHu3anuy padoT U BHITOJTHEHUS
pacnopspDKeHUN OnepaTUBHBIM [TEPCOHATIOM CMEHBI CTaHIIHH;

- Paboratp ¢ mnporpaMMHbIM  obecrieuenuem  ACVII,
COBPEMEHHBIMH CPEJICTBAMU CBSI3H.




3HaHus:

- TpeboBaHusi TPOMBIUICHHOW OE€301IACHOCTH, TOKAPHOW H
B3pBIBOOE30MACHOCTH, OXPaHBI TPY/IA;

- KoHCTpykTHUBHBIE OCOOEHHOCTM U  OKCIUTyaTallMUOHHBIE
XapaKTEePUCTUKU, TEPPUTOPUATIBHOE pacrosoxxeHue
000py/ZIOBaHUsl AJIEKTPOCTAHLIUU U TEXHOJIIOTUYECKUX CHUCTEM
BCEX 11€XO0B (ITOAPA3/IEIICHNI) AIEKTPOCTAHIINN, OCOOCHHOCTH UX
SKCIUTyaTallid B HOPMAJbHBIX, PEMOHTHBIX, AaBapUUHBIX U
IIOCJICABAPUMHBIX PEKUMAX;

- HopmartuBHbie mpaBoBble aKTbhl (eAepalbHOIO OpraHa
UCTIOJIHUTENIBHOW BJACTH, OCYILECTBIIIONIET0 (DYHKIHH O
BBIpa0OTKE M peaju3aldd TOCYJAapCTBEHHOW TMOJIUTUKH U
HOPMAaTHBHO-TIPABOBOMY peryJiIupoBaHHIO B chepe
AIIEKTPOIHEPI€TUKH;

- IlpaBuina W MHCTPYKIIMU 110 TPOU3BOJACTBY OIEPATUBHBIX
MEePEKITIOYCHU;

- [IpaBuia BeIBOZa 000pyAOBaHMs U3 pabOTHI M pe3epBa U BBOJA
o0opyznoBanus B paboTy;

- JIOWKHOCTHBIE W TNPOU3BOJCTBEHHBIE  MHCTPYKLUU
oneparuBHoOro nepconaia TOC;

- Ctpykrypubie cxeMbl noctpoerust ACY TII, ACHAY u npyrux
ABTOMATU3UPOBAHHBIX CHCTEM YIIPABICHHUSI.




[1K-292/B/01.6/1
CrocoOeH BEeCTH 3aJaHHbIN
pexuM paboThl
obopynoBanus TOC

TpynoBbie 1elCTBUA:

- 3anpoc u mnoiydeHue HHGOPMALKUKW O BEICHUU 3aJAHHOTO
pexuMa  paboTbl M COCTOSHUM  OOOpYyIOBaHUS  LIEXOB
(mompaszneneHui);

- UndopmupoBanue texanyeckoro pykopoaurens TOC, mogaua
COOTBETCTBYIOIIEH 3asBKH  BBILIECTOALIEMY OIEPATUBHOMY
PYKOBOJICTBY MpPH HEOOXOAMMOCTH BHECEHHS HW3MEHEHHH B
rpaduKy >JIEKTPUYECKON U TEIJIOBOM HArpy3KH MO WHUIUATHBE
AJIEKTPOCTAHLINY;

-  Koutpons  ypoBHS  HagEXKHOCTH  TEIUIOBOM  CXEMbI
HHEPro0JIOKOB, TIJIABHOM CXEMBbI 3JEKTPUYECKUX COEIUHEHUI
TOC, cxeMmbl DJIIEKTPUYECKUX COCJUHEHUN NUTaHUA U
pe3epBUpOBaHUs cOOCTBEHHBIX HY¥ 1 TOC;

- KoHTponp Hamuuusg u mnoctymieHus tomuBa Ha TOC,
JIOCTaTOYHOCTH  3alacoB  JJs  BBIIOJIHEHHS  IUIAHOBBIX
nokasareneil paboThl CTaHIINH;

- KoHTposb BeneHrs BOAHO-XUMHUYECKOTO PEXUMA;

- BrisicHeHue IpUYuH U OlleHKa U3MEHEHUS MTPU OTKJIOHEHUSAX OT
3aJJaHHOTO peXHMa pabdoThl 00OPYIOBAaHUS U NPU OTKIOHEHUAX
OT 3aJaHHBIX [apaMeTpOB U HOPMHUPOBAHHBIX IOKa3aTenei
KAa4eCTBA OTIYCKAEMOM IEKTPUYECKON U TEILUIOBOM YHEPTUU;

- Beimaua pacnopspkeHuid 00  ONMEepaTUBHOM  YCTPaHEHUU
OTKJIOHEHUII OT 3aJaHHOro pexuma paboThl 000pyIOBaHUS
HaYaJbHUKAM CMeH 1ex0B (moapasnenenuii) TOC, KOHTPOIb UX
BBITIOJTHEHUS;

- WNudopmuposanue BBIILIECTOSIILIETO OIEpaTUBHOTO
pykoBojcTBa U pykoBojicTBa TOC 0 cxeme, pexxume padOTHl U
COCTOSIHUU 000pyf0oBaHMs, 000 BCeX OTKIOHEHUSX, KOTOpbIE
MOTYT NOBAUATH Ha paboTy TOC u sHEprocucTeMsl;

- IlogrotoBka K MOMEHTY MpUEMKH CMEHbl M I0ojAaya
BBIILIECTOSIILIEMY ONEPATUBHOMY PYKOBOJMTENIO pamopra o
COCTOSTHUU 00OpYIOBaHUS M TETJIOCHA0KEHHUS.




YMeHus:

- OmnepaTuBHO  OTCJEXHBaTh,  CHUCTEMAaTU3UPOBATh U
aHAJM3UPOBATh TOCTYMAIIYI0 HH(pOpMaIHio, (HOpMUPOBATH
LEJIOCTHOE U JeTajbHOe MpelCcTaBiIeHue 00 OmepaTUBHOI
CUTYAIlUH;

- [Iporno3upoBaTh BO3MOXKHbIE BAPUAHTHI PA3BUTUSI CUTYAllUU U
MOCJIEICTBHSI IPHHUMAEMBIX PEIICHU;

- OnepaTuBHO NPUHUMATH PEUICHHS, OMPEIENATh COCTaB U
MOCJIEIOBATEIBHOCTh HEOOXOAMMBIX JICHCTBHHA OIEPATUBHOTO
NepcoHasia CMEHbI CTaHIINH;

- KontponupoBare nporecc opranu3anuy padoT U BHITOJTHEHUS
pacnopsHKeHUN ONepaTUBHBIM [IEPCOHATIOM CMEHBI CTaHIIHNH;

- PaGorarp ¢ mnporpammubiM  obOecnieuenuem  ACVII,
COBPEMEHHBIMH CPEJICTBAMU CBSI3H.

3HaHus:

- TpebGoBaHUS MNPOMBIIUIEHHON O0€30MaCHOCTH, TOXKAPHOU U
B3pbIBOOE30IIaCHOCTH, OXPaHbl TPY/a;

-  KoHCTpykTHBHBIE OCOOCHHOCTM U  OIKCIUTyaTallMOHHbBIE
XapaKTEePUCTHKH, TEPPUTOPUATBHOE pacrnosoxxeHue
obopynoBanus TOC U TEXHOJIOTHYECKHX CHUCTEM BCEX IIEXOB
(mompaznenenuit) TOC, 0COOEHHOCTHM WX OJKCIUTyaTallid B
HOPMaJbHBIX, PEMOHTHBIX, AaBAPUUHBIX M MOCJI€aBAPUITHBIX
peKuMax;

- Hasnauenne wu mnpuHOUI pabOTHl peJICHHON 3alllUTHI,
OJOKMPOBOK ¥ KOHTPOJIbHO-U3MEPUTENBHBIX  MPUOOPOB,
TEXHOJIOTUYECKUX 3aIUT;

- CtpykrypHbie cxeMbl nioctpoeHust ACY TII, ACHAY u npyrux
ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHHUS;

- TeppuTtopuanbHoe pacrnoyioxenue nomeueHuit TOC;

- Cxema nmoibe3AHbIX MyTeil;

- HopmaruBHble = MOKyMEHTHI  (QenepaJbHOro  opraHa
UCTIOJIHUTENIBHOW  BJACTH, OCYILECTBIISAIOLIET0 (QYHKIMM MO
BBIpaOOTKE ¥ pealn3allid TOCYAapCTBEHHOW TIOJUTHKH |
HOPMAaTHBHO-IIPABOBOMY PEryIMpOBaHUIO B chepe
AIIEKTPOIHEPTETUKH;

- JIOJDKHOCTHBIE W TIPOM3BOJCTBEHHBIE  HMHCTPYKLUHU
onepaTuBHoro nepconana TOC.

2.2. XapakTepuMCTHMKAa HOBOI0O BHIAa NPO(eCcCHOHATBHOH [IesiTeJbHOCTH, HOBOI
KBaJIM(pPUKauu
He npenycmoTtpeno

3. CTPYKTYPA ¥ COJIEP’)KAHUE ITPOTPAMMBI (PABOYUE ITIPOT PAMMBI
TUCIIATIIAH (MOTYJIEW)

3.1. TpynoeMKoCTb IPOrpaMMBbl



TpynoeMKOCTs IIporpamMmbl BKJIXOYas BCE BHJABl ayJIUTOPHOW U BHEAYAUTOPHOMN
(camocTOATENBEHOM ) pabOTHI COCTABIISET:

- 3,3 3aUETHBIX €OUHMIL,

120 ax. u.

CrpykTypa mporpamMmbl € yKa3aHMEM HAWMEHOBAHMS JUCUUIUIMH (MOJyJied) M UX
TPYJOEMKOCTH IIpeJCTaBiIeHa B Tab. 3.

Y4eOHBI TUIaH JOMOJIHUTENBHONW 00pa3oBaTeNLHON MPOTrpaMMbl MPEJICTABICH B
MPUIIOKEHUE A., BISIOINNCS HEOTHEMIIEMOUN YaCThIO IPOIPAMMBI.

Tabmua 3
CtpykTypa nmporpaMmMsl ¥ GOpPMBI aTTeCTAIIUN
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1 HopmaTuBHas 6aza 1
BUOpaLVU U 4, | 1
P 0. 05 | 2 6 Her
JIHarHOCTHKHU 0 0|5
Typboarperatos
1.1. | HopmaruBHas 6a3a 1
BUOpaLMu U 4, | 1
0. 05 2 6
JIHarHOCTHKHU 0 0|5
TypOOarperaTos
2 KoncTpykuus u
JUHAMHYECKHE 2
CBOMCTBA POTOPOB U 4 12| 6 2 4 12 Her
ormop
TypOoarperaTtoB
2.1. | KoHcrpykums u
JUHAMHYECKHE 2
CBOMCTBA POTOPOB U 4 1216 2 4 1
orop
TypOoarperaToB
3 CraTn4yeckue u 3
JMHAMUYECKUE 4 6|7 3 6 18 Her
MIPOIIECCHI U SIBICHUS
3.1. | Crarnueckue u
JUHAMHYECKHE
IIPOLIECCHI U 3
P 6|7 3 |6 18
sBiieHus. CHJIBI, 4
JIEUCTBYIOIINE HA
3JIEMEHTHI POTOPOB,




CTaToOpOB H
(hyHIAMEHTOB B
mporiecce
OKCIUTyaTaIMH T\a.
4 [IpuuwHbI BHOpaIn
U UX JUardHoCTuka. 1 6 3 1 2 8 Her
Juarnoctuueckue 4
NpU3HaKH 1e(PEKTOB
4.1. | Ilpuuunbl BUOpauuu
U UX JUardHoCTuka. 1 6 3 1 2 8
Juarnoctuueckue 4
NpU3HaKH Ae(PEKTOB
5 O030p cpencTs u
METOO0B 1
OIIEpPAaTUBHOM 4 6|3 1 2 8 Her
JAUarHoCTUKHU
TypOOTeHEPaTOPOB
5.1. | O0630p cpencTB u
MCTOO0B 1
OIEPaTHBHOM 4 6|3 1 2 8
JAUarHOCTHKHU
TypOOreHepaTopoB
6 [TpoGnemb1 pemMoHTa
1 BUOpOHANIa KU 2
TypOOarperaTos u 5 14| 5 5 4 8 Her
BCIIOMOT'aTCJIIBHOTO
o0opymoBaHus
6.1. | [Ipobmemsr peMOHTa
1 BUOpOHAIAIKU 2
TypOoarperatoB u 5 1415 5 4 8
BCIIOMOraTe€JabHOI'O
o0opymoBaHUs
/ Hrorosas 21 2 2 WITOroBbIN SK3aMeH
aTTrecranusa
HUTOI0: 1
2160|25
0..0512.5202600
0
3.2. Copeprxanue nporpamMmmsl (padouyue nNporpaMmMbl JMCHHUILIMH (MOLy1ei)
Coneprxanue TUCIUILTAH (MOIyJIeH) IpeACTaBiIeHo B Ta0. 4.
Tabnuma 4
CopepxaHue TUCIUIUINH (MOZYJIeil)
No Haumenosanue
JUCHUILIUH (MOIYJIEH) CopnepxaHue TUCIHUILIAH (MOIYJei)
1. | HopmaruBHas 6a3za BUOpanmu U TMarHOCTUKU TypOOarperaTtos
1.1. | HopmaruBHas 6a3a 1 TpeboBaHus K TEXHUYECKOMY COCTOSTHUIO TypOOarperaros.

BI/I6paHI/II/I 1 JUAarioCTHuKu

TypOoarperaTos

2Poccuiickue ctaHAapThl B 0071acTH BUOpavy 1
JUArHOCTHKY JJIS1 OLIEHKH TEXHUYECKOIO COCTOSTHUSL.
3TepMuHBI U ONIpeieIeHNs] 10 BUOpalluy, TMarHOCTHUKE U




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

HazexxHocTH. [Ipennonoxenus. Jinuneitnocts. Maibie
BuOpanu. HenmnHeHOCTS.

KoHncTpykius u AuHaMu4yeckue CBOWCTBa POTOPOB U OIOP TypOoarperaton

Koncrpykuusa u
JUHAMHYECKHE CBOICTBA
POTOPOB U OTIOP
TypOoarperaTtoB

1 Cucrema Typboarperar-pynaament- ocnoBanue (TPO) u
ee KOMIIOHEHTHI ¥ UX BJIMSHHE HAa BUOpalnio. 2
KoncTpykuus poropos. JKecTtkue ruOKue poTopsl.
bricTpoxoanble 1 THX0X0HBIE. HepaBHOXKECTKOCTH poTOpa
u ee komrneHcanus. CoOCTBEHHbIE U KPUTUYECKHE YaCTOTHI.
3 KoHcTpyKuus NOAIMMIHUKOB. CTaTUYECKUE CBOMCTBA
noAMnHUKOB. Mcrounnku naHHbIX. [louemy Hy»HO 3HATh.!
4 JlnHaMHYECKHE CBONCTBA MAC/ISIHOM IIJICHKU

MO IITUITHAKOB -KO3() (DUIIMEHTHI )KECTKOCTH U
nemndupoBanus. Mctounnku ganueix. 5 JuHamuueckue
CBOICTBa 3JIEMEHTOB CTaTOpa-PyHJaMEHTa-OCHOBAHHUS.
HeoOxonuMocTh 3HaHUS MOAATINBOCTENH U METOBI
onpenenenus. 6 [Ipobiemsl anementoB TOO, nerpanamus
AJIEMEHTOB BO BpeMeHH, npumepsbl. 6.1 KoHcTpyKTHBHEIE,
TEXHOJIOTUYECKUE M IKCILUTyaTallHOHHBIC TIPOOIEMBI,
0COOEHHOCTH M OIIMOKH MPU UCTIONB30BaHUH POTOPOB. 6.2
KoHCTpyKTUBHBIE, TEXHOJIOTHUECKUE U DKCILUTyaTalluOHHBIE
po0IeMbl, 0COOCHHOCTH M OIIMOKH TP MPHUMEHEHUH
MOAIUITHUKOB; 6.3 KOHCTpYKTUBHBIE, TEXHOJIOTUYECKUE U
AKCILTyaTal[MOHHBIE TPOOJIEMbI CTaTOPOB-QYyHIaMEHTOB. 6.4
Oco0eHHOCTH CTaTOPOB reHepaTopoB. BapnaHTel moiBecku
cepleyHuKoB. 7 OnupaHue cTaTopoB Ha pyHAAMEHTE,
KopoOseHne UIMHIPOB 8 CHCTEMbI pacIIMpEeHHit
aneMeHTOB Typboarperata 9 CucteMbl OXJIaKICHUS
potopoB. 10 AMmuTyn0-pa3zouacTOTHEIE XapaKTEPUCTHKU
onop u poropos. 11 IIpocanka omop u pyHIaMeHTa.
PacueHTpoBkH onop, U3MEHEHHE B3aMMHOI'O TIOJIOKEHUS
onop (BITO) Bo Bpemenu. HopmaTtuBHbIE MaTepuaibl.

CraTtnyeckue u JUHAMHUYCCKUC MTPOUECCHI U ABJICHUSA

CraTnueckue u
JTUHAMUYECKHE MPOLECCHI
u sinieaus. CHbl,
JEHCTBYIOLIME HA
3JIEMEHTHI POTOPOB,
CTaToOpoB U ()YH/ITAMEHTOB
B MPOIIECCE IKCIUTyaTalUuN
T\a.

1. Cratuyeckue U TUHAMUYECKHE CUJIbI, IEHCTBYIOIINE Ha
AJIEMEHTHI TypboarperaTa MpH Mycke, SKCIUTyaTaluy 1
ocTaHoBax TypOoarperata. MexaHu4ecKue CHIIbI U
MOMeHTHI. CHITbI MarHUTHOTO TsDKeHHsI. 2. CoOOCTBEHHBIE U
BBIHYX/ICHHbIE ITONIEpEeYHbIe KOJeOaHusi pOTOPOB U
BaIonpoBoI0B. [lonepeunsie coOCTBEHHBIE YACTOTHI U
(dhopmBI COOCTBEHHBIX KOJIeOaHM. BIHYKIeHHbBIE
kosiebanusi. DopMbl BEIHYKICHHBIX KOJICOAHUH.
BsaumopeiictBue ¢ TypOuHOU. SIBNeHNE aBTOKOIe0aHUH.
HYB. SIBnenue rucrepesuca. IloueMmy ero BaxHo 3HaTh s
SKCIUTyaTalu. SIBineHne cybrapMoOHMYECKOTo pe3oHaHca. 3.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

CoOcTBeHHBIE U BBIHYKICHHBIE KPYTHUIIbHbBIE KOJICOaHHs
poTopoB u BasonpoBoaoB. Konebanus BanonpoBoa npu
KOPOTKHUX 3aMBIKaHMSX B reHepatope. MOMEHTHI 1
HAIPSDKEHUS, AEHCTBYIOLIME ITPU KOPOTKUX 3aMbIKaHUSX.
KpytunbHbie cyOCHHXpOHHbBIE aBTOKOJIe0aHUs BaJOIPOBOa
ceTblo. Tanumapxanckas aBapus. 4. Bsaumoneicraue
Kosie0aHui poTOpOB B BasionpoBoe. [IpuunHbl
onpokusiBanus ¢a3 konebanuit Ha 180 rpamycos. 5.
BzaumopeiicTBue poropa reHepaTopa U poTopa TypOUHBI.
B3auMozgeiicTBre TAXKENI0ro poTopa ¢ JIETKUM. 6.
PacuentpoBku potopoB no nonymydram. [Ipobiemsr
YCTpaHEHUS IIEHTPOBOK POTOPOB IO MOIyMypTam JUist
TypOMHBI U TeHeparopa u3-3a usmenenus BI1O. 7.
Harmpsixenus B poTopax OT pacueHTpoBoK. 8. Hanpspkenus B
poTopax oT kKosnebanuit potopoB. 9. Kpurepuun HaaexHou
paboTh! onopHoi cuctembl poTopos. 10. ITpuunnsl
pa3pylieHuii poTOpOB TYpOUH U T€HEPATOPOB.

[TpuanHEl BUOpaIy ¥ X TUATHOCTHKA. J(MarHOCTHYeCKHE MPU3HAKU ACPCKTOB

[Ipuumnabl BUOpanuu u ux
JMarHOCTHKA.
JnarsHocrtuueckue
MpHU3HAKU AePEKTOB

ITIpoucxoxaenne neekToB TypOoarperaTos.
Cucremaru3zanus edekTos o y3iaMm. CucremaTusanus 1o
ucTOYHUKaM. KOHCTpyKTHBHBIE TEeQEKTHI, 1eEKTh COOPKH,
HKCIUTyaTal[MOHHBIE 1e(DeKThI y3JI0B TypOOarperaTos.
[TepBuunbie 1 BTOpHUHBIE AeeKThl. 2]IlepeueHp KIIFOYEeBBIX
nedexToB TypOoarperato. VX criekTpaibHble
XapaKTEepUCTUKHU U crioco0 oOHapyxeHus. [Ipumepsl.

O030p cpeacTB U METOAOB ONEPATUBHON AMArHOCTUKH TypOOreHepaToOpoB

0O0630p cpeacTB U METO/I0B
OTIepaTHUBHON JUArHOCTUKHU
TypOOTreHepaTopoB

1MecTo onepaTuBHOIN IMAarHOCTUKU B 001l 3a1aue
JUAarHOCTUKY U MOHUTOPUHIa TEXHUYECKOTO COCTOSHHUS
TypOoarperaToB. 2 MOHUTOPHUHT U IUarHOCTUKA
BUOPAIIMOHHOTO ¥ TEXHUYECKOro coctosiHus. 3CpencTa u
METO/Ibl ONIEPATUBHOI TUAarHOCTUKU TypOOarperaTos o
nokazaHusaM mraTHsIX npudopo ACY TII. HopmaTuBHas
6a3a. [Ipumepsl. 4Crucrema BUOPOKOHTPOJISE COOCTBEHHBIX
YaCcTOT MOMEPEYHBIX U KPYTUIIBHBIX KOIeOaHUH
BaJIOTIPOBOJIa TypOoarperara st OOHAPYKEHUS pOoCcTa
YCTAJIOCTHBIX TPEIIMH U OCIAbJIeHHS KECTKOCTH MY()TOBBIX
COEJIMHEHUI B MTPOIECCE IKCIUTyaTallUu.

HpO6HCMLI PEMOHTAa U BI/I6p0HaJ'IaI[KI/I Typ608.FpCFaTOB 1 BCIIOMOTAaTCJIBbHOT'O

000opyI0BaHUS

6.1.

ITpobnembl peMoHTa U
BUOpOHANAIKU
TypboarperaToB u
BCIIOMOTATEIILHOTO

1 3amaum peMOHTa U HAJIATKU. Y4eT 0COOCHHOCTEM,
pasMepoB U TUTIOB TypOoarperatoB. 2 O60pyn0BaHHE U
CTaHKH, MPUMEHSEMBbIC JUIS HaJTaIKH, B TOM YUCIIE JUIS
BUOpOHAIAKK 1 OamaHcupoBKku. 3 Bubponanaaka. Bubr




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

o0opynoBaHus Hanaaok. 4 PeBusus u ycrpaHeHue rnpooiem ¢
noamunHuKamMu. 5 [Ipobnemsr coopku. LlerTpoBKa poTopoB
o nonymydram. 6 Cranouynas 6amancupoBka. Korja u kak
MOYKHO IPUMEHSTh HU3KOOOOPOTHBIE CTaHKHU ? 7
banancupoBouHbie UyBCTBUTEIBHOCTH. X cBOMCTBA. 8
[Tpobnembl mepeHoca rpy30B Ha reHepaTopax. 9
VYiKecToueHre CTaTOPHbBIX 3J1eMEeHTOB. [IpuMenenune
BUOPOBO30YIUTENCH ISl OTIpEACTICHUS TMHAMUYCCKUX
noaatrnuBoctel onop. 10 [Namenue Bubpanuii. Yaer
0COOCHHOCTEH KOHCTPYKIHi. Tumnel BuOporacurenei. 11
Oco0eHHOCTH HaTaIKh KOHCOJIBHBIX POTOPOB. 12
VYcrpanenue aBrokonedanuii. Meroast 60ps0b1 ¢ HUB. 13
OcoOenHocTH OalaHCUPOBKH B COOCTBEHHBIX MOAIIUITHUKAX.
14 Ycrpanenue Bubparuu 100 't mnm nBoiiHON 000pOTHOM
Ha OIopax TypOWH U reHepatopoB. 15 Ycerpanenue
CyOTapMOHHYECKOTO PE30HAHCA.

AHHOTanuy pabouux nporpamMm JUCLUIUIMH (MOyJIeil) peicTaBiIeHbl B IpHiIokeHuu b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Wudopmanus o0 MNpakTHUYECKOW TOATOTOBKE B  CTPYKTYpe JONOJHHUTEIbHOM
o0pa30BaTeNbHOM MpOorpaMMsbl MpeACTaBlIeHa B IpUiokeHue B.

B pamkax yweOHOro TIulaHa JOIOJIHUTENBHONM OOpa30BaTEIbHOW  MPOrPaMMBbI
UCHOJB3YIOTCS TPaJUIMOHHbIE O0pa30oBaTeIbHbIE TEXHOJOIMM, a TaKXKe HHTEPaKTHBHbIC
TEXHOJIOTUH, TPEJCTABICHHBIE B TA0M. 5.

Ta0muma 5
XapakTepucTuka 00pa3oBaTeNbHON TEXHOJIOTUU

HaumeHnoBanue ‘ Kparkas xapakrepucruka

He npedycmompeno

5. OHEHOYHBIE U METO/IMUECKHUE MATEPHUAJIBI J1JIs1 KOHTPOJIA
OCBOEHMA PE3YJIBTATOB OBYUEHUSA

5.1. Tekyumuii KOHTPOJIb

Texkymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XAPAKTEPUCTHUKAMU KOHTPOIBHBIX
3a1aHui 1 ipeacTanieH B Tabmuie 1 mpumoxenws .

5.2. IlpomeskyTOYHAsA aTTeCTALMSA




[TpomesxyTouHas aTTecTanus 1o MporpaMme MpoBOAMUTCS B (hopMe 3adera, IK3aMeHa WU
OT4ETa O CT@XHUPOBKE B COOTBETCTBUM C YYEOHBIM IUIAHOM. XapaKTEepUCTHKA 3aIaHui
npencrasiena B Tabmuue 2 npunoxxenus 1.

5.3. UTorosasi arrectanus
Hroromast arTecranus MO MporpaMMe MPOBOAUTCS B (OpME umoe08020 3sK3aMeHa.
XapakTepucTrKa 3aaHui npeacrabiieHa Taomuie 3 npunoxenus [

5.4. HezaBucHMBIH KOHTPOJIb Ka4ecTBa 00yYeHH sl
Ilopsimox  He3aBUCHMMOM OLIEHKM KadyecTBa JOIOJHMUTENbHOM  00pa3oBaTenbHOM
IIPOrpaMMBbI PEJICTABIIEH B IpUIOKeHNH [

6. OPTAHUBALIMOHHO-IIEJAI'OI'HYECKHE YCJIOBHUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YuyeOHo-MeToqMYecKoe U MHGOPMALMOHHOE o0ecnieYeHue

a) mutepatrypa HTb MOU:

1. AGamaxkoB, b. B. MoHTaxx u Hamajgka TypOoarperatoB M BCIOMOTaTeIbHOTO
00OpYyIOBaHUSI MALIMHHOTO 3ajla : YYEeOHUK /ISl SHEPreTHYECKHX M SHEPrOCTPOHUTEIHHBIX
TexHukymoB / b. B. AGanakos, B. II. bannuk, b. W. Pe3nukoB . — 2-e u3z., nepepad . — M. :
Oueprus, 1976 . — 208 c.;

2. Bnanucnasnes, JI. A. BuOpanus rugpoarperatoB ruipoaieKTpuueckux cranuuit / JI.
A. Bnamucnaies . — 2-oe u3Jl., nepepad. u aom . — Mocksa : DHeprus, 1972 . — 176 c.;

3. T'enxun, M. JI. BuOpoakycTuueckas AuMarHocThka MamMH UM MexaHusmos / M. /.
I'enkun, A. I'. CokonoBa . — M. : MammHoctpoenue, 1987 . — 282 c.;

4. Koctiok, A. I'. JluHamMuka U MPOYHOCTh TypOOMamMH : YUYeOHMK JJi1 BY30B IIO
cneunanbHocTy ""a30TypOuHHBIE, MapoTypOMHHbIE ycTaHOBKU U aBurarenu” / A. I'. KocTiok . —
2-e u31., iepepad. u gom . — M. : 3n-Bo MOU, 2000 . — 480 c. - ISBN 5-7046-0572-9 ;

5. Mapuunkosckuii, B. I1. Hacocel atomubIx snektpoctaniuii / B. I1. MapiuuHKoBCKHiA,
I1. H. Bopona . — M. : Dueproaromusaar, 1987 . — 256 c.;

6. Mosnouek, B. A. PemonT naposbsix TypOuH / B. A. Moinouek . — 3- u3., HOJTHOCTbHIO
nepepad . — Mocksa : Dueprus, 1968 . — 376 c.;

7. IlapoBble W Ta30Bble TYpOWHBI U 3JIEKTPOCTAHIMHA : Yy4eOHHMK JUIsI BY30B IIO
cnenuanbHOCTH "TeroBeie dyeKTpuueckue cTaHiuu' HanpasiaeHus "Termnosnepreruka” / Pes.
A.T. Koctiok . — 3-e u3a., nepepad. u jgon . — M. : M3parensckuit njom MOU, 2008 . — 556 c. -
ISBN 978-5-383-00268-1 .
http://elib.mpei.ru/elib/view.php?id=4175.

6) nmurepatypa ObC u B/I;

He npedycmompeno

B) ucnoiab3zyembie JbC:



He npedycmompeno

6.2. KagpoBoe o0ecrieuenue

Jlnst  peanuzainu  JOTOJHUTENBHOM 00pa30BaTeIbHOM MPOrpaMMbl  MPUBIICKAIOTCS
MperoiaBaTeNld U3 YMCla MTATHBIX Hay4YHO-Tieqarornyeckux padoruukos ®I'bOY BO «HUY
«MDOW» wm nunma, npeacTtaBuTeNM paboTojaTene WM 00ObeOUHEHWUH paboTojaTeleH.
Nudopmanus o KaapoBOM OOECICUCHUU OTIOTHHUTEIHLHOW 00pa30BaTEIbHONW MPOTPaAMMBbI
MpeJicTaBieHa B puiIokeHuu /.

CBenmeHuss O  PYKOBOJAWTEIC  JOMOJTHHUTEIHHOW  00pa3oBaTENbHOM  MPOrPaMMBbI
MpeICTaBICHBI B IpuiiokeHue E.

6.3. ®unancoBoe odecneyeHue

[Inan pacxomoB W pacyer OOOCHOBAaHMS CTOMMOCTH IO  JOINOJIHUTEIbHON
o0pa3oBaTenpHON IpOrpaMMe MpeacTaBieHbl B mpuioxenue XK.

duHaHCUPOBAHKUE MPOrPaMMBbl OCYILIECTBIISIETCA 3a CUET JIMYHBIX CPEJICTB CIlyllaTesel
WIM 3aKa34MKOB, IO HAINPaBJIEHUIO KOTOPBIX IMPOBOIUTCS oOyueHue. B kauecTBe 3aka3zumka
MOTYT BBICTyHaTb palOoTOAaTenu, yHHUBEpPCUTETHl (B ToM uucie MOMW), rocymapcTBEeHHbIE
CTPYKTYPBI U IPOUME YUaCTHUKH 00pa30BaTEIbHOTO PHIHKA.

6.4. MaTepuajibHO-TeXHHYECKOE 0O0ecrieyeHue

MatepuraabHO-TEXHHUYECKUE YCIOBHUS Pealiu3allii JIOTIOJTHUTEILHOW 00pa3oBaTeIbHON
porpammsl npeacrasieHsl B [Ipunoxenun 3.

Kanennmapuseiii rpaduk ydeOHOrO mporecca pa3pabaThIBaeTCsl ¢ y4eTOM TpeOOBaHHHA K
KauecTBy OCBOE€HHsS U To 3ampocam oOyudaromuxcsi (IIpunoxenune W). Pacnucanue 3anatuit
pazpabaTbIBaeTCs Ha KaXIYyI0 pealu3yeMylo IporpamMmmy.

JIMCT U3MEHEHM (AKTYAJIM3ALIAN)

‘ Ne n/nn | CopepxaHue U3MEHEHHUs (aKTyaJu3allin) ‘ JlaTa yTBep>KaeHus: U3MEHEHUN

PYKOBOI[I/ITGJIB MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

o = Ceegenun o Bnagensue L3N M3K I/I B'
00pa3oBaTeNnbHOM L Bregenc, MyTWnoBa V.8, )
POTPaMMbI * MO ¢ VaerTudurarop R94958b%e-PutilovalV-2f812984 HyTI/IJ'IOBa




