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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Henp: mnoBplIeHHE KBaNU(UKALMKU CIylIaTened myrteM (opMHpoBaHUS y HHUX
npoecCHOHABHBIX KOMIIETCHIIUH, HEOOXOMMMBIX Il TIOHUMAaHUS METOJOB, CPEACTB U
HOPMAaTUBHO-TEXHUYECKOMN JOKYMEHTaIu1 POEKTUPOBAHUS aBTOMATHU3UPOBAHHBIX
TPAaHCIOPTHO-TEXHOJOTUYECKUX KOMILJIEKCOB B SHEPTETUKE. .

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.

- ¢ [Ipodeccuonanbubim crangaprom 40.178 «Creruanuct B 006JaCTH MPOSKTHPOBAHUS
aBTOMATHU3UPOBAHHBIX CHUCTEM YIPABIIEHUS TEXHOJIOTHUYECKUMHU MPOIIECCAMU», YTBEPKIACHHBIM
npukazoM Muntpyna 13.03.2017 r. Ne 272H, 3apeructpupoBaHHbIM B MuHiocte Poccun
04.04.2017 r. Ne 46243, ypoBeHb kBaUpUKAIIH 7.

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

®opma 00yueHHs: OUHasl.

Pesxxum 3ansTHii:

Pacniucanme 3aHATHII 1O JTONMOJHUTENBHOM 00pa30BaTENbHON MpPOTpaMMe MOXKET
YCTAHABJIMBATHCS B 3aBUCHMOCTH OT Habopa B rpyninbl. KOHKpeTHbIe JaThl IPOBEICHUS 3aHITHI
yKa3bIBAIOTCS B JIOTOBOPE Ha OKa3aHHE 00pa3oBaTeIbHBIX yCIyr. J[aHHbIe pacriucaHus XpaHsITCs
B DJIGKTPOHHOM cHCTEeME ydeTa XojAa peanu3auuu nporpammsl. Ilpu mo0Oom rpaduxe 3aHsTHit
yueOHasi Harpys3ka ycTaHaBiuBaeTcsi He Oosiee 40 yacoB B HEJENIO, BKIOYas BCE BH[bI
ayJIMTOPHOM U BHEAYJIUTOPHOM (CaMOCTOSATEIHHOMN) Y4eOHOM paObOThI CIIyIIaTels.

TpeGoBanusi K YPOBHIO TMOATOTOBKHU CJYHIATENs, HeOOXOAUMBbIE [Jisi OCBOEHUS
NPOrpamMMbl: JIMIIA, KETAIOIINe OCBOUTH JOMOIHUTENBbHYIO MPO(ECCHOHANBHYIO MPOTPAMMY,
JOJDKHBI  MIMETh  BBICIIee oOpa3oBanume. Hammume yka3aHHOTO 00pa3oBaHUS — JOJKHO
MOATBEPHKIATHCS JOKYMEHTOM TOCYJapCTBEHHOTO WM YCTaHOBJIEHHOTO 00pasila, Mpu 3TOM
YAOCTOBECPCHUC (0} IIOBBIIIICHUU KBaJ'H/I(bI/IKaIII/II/I BbIJACTCS II0CJIC npeaoCTaBJICHUA
COOTBETCTBYIOIIETO MOATBEPHKIAONIETO JOKYMEHTA O TMOJYYEHUU COOTBETCTBYIOIIETO YPOBHS
o0pa3oBaHus..

BeigaBaemblil JOKYMEHT: IIPH YCIIEIIHOM ITPOXO0XKI€HUH MPOrPaMMBbI U CJade UTOTOBOM
aTTeCTalllU BBIJACTCS YJJOCTOBEPEHHE O MOBBIIIEHUH KBATN(HUKAIIMN YCTAHOBIEHHOTO 00pasia.

Cpok eiicTBUSI HTOTOBBIX TI0OKYMEHTOB

Cpox neificTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE MPaBUII MO padoTe
C TepcoHAIOM B cdepe AesITeNbHOCTH JAaHHOM NpOrpaMMbl, YCTaHABJIMBAETCS Ha OCHOBE
coJIep>KaHusl IPOrpaMMBbI U COCTABIISET (B rojiax): 0€CCpoUHoO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

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

Tabnuua 1
KoMmneTeHTHOCTHO-OpHEHTHPOBAHHBIE TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHUS IPOTPAMMBI
Komnerennus TpeboBanus K pe3yabTaram
VK-1: Criocoben 3HaTh:
OCYILECTBIISATh MOUCK, - Bupl TeXHUUECKOM JMAarHOCTHKH 000pYIOBaHUS YHEPTETHKHY;
KPUTHUYECKHH aHAIIN3 U - OcHOBHBIE CpelcTBa M METOAbl IIPOBEACHUS JIMarHOCTHUKHU,
CHHTE3 HH(pOpMaIHuHy, OTpeieeHus TEXHUYECKOTO COCTOSIHUA, BBISIBJIICHUS
IPUMEHSATh CUCTEMHBIH HEHCIIPaBHOCTEH U JAe()EeKTOB 00OpYAOBAaHUS SHEPreTHKH.
MOJIXO/ JUIsl PELICHUS OCHOBHBIE HOPMAaTHBHO-TEXHHUYECKUE JTOKYMEHTHI OpPTaHU3aIUH
IIOCTaBJIEHHBIX 3a/1a4 U MPOBEJCHUSI TUATHOCTUKU 000PY10BaHMSL.;
- Haznauenue u (yHKIMOHATEHBIE 0COOEHHOCTH

I/IHq)OpMaI_II/IOHHbIX CHUCTEM, IIPUMCHACMBIX B Imponecce
JNarHoCTHUKHU 00BEKTOB OHCPICTUKHMU..

YMers:

- OOGoCHOBBIBaTb BBIOOP METOIOB M CPEACTB JHATHOCTHKHU
000pyI0BaHUsl PHEPTETHUKHU.;

- [IpuMeHATh cpelibl MHKEHEPHBIX PAacueTOB Ul peIleHus 3a1a4
MMOCTPOCHUA MO[[GJ'Ief/'I JAUarHoCTUKHU u IMPOrHO3NPOBAHUA
TEXHUYECKOI'0 COCTOSIHUSI 000pYI0BAHHUS. .

Braners:

B pe3ynbrare ocBOeHUS MpOrpaMMbl CIyIIATETh JOJDKEH OBITh CIIOCOOEH peain30BhIBAThH
TpYyI0BbIE GYHKIIUU B COOTBETCTBUH C IPO(HECCHOHATBLHBIM CTaHAapTOM (Tab. 2).
YpoBeHb kBaMpUKaIH 6.

Tabmnura 2
[TpakTHKO-OpHeHTHPOBaHHbBIE TPEOOBAHNUS K PE3yJIbTaTaM OCBOSHHS MPOTPaMMBbl

TpynoBble pyHKIMH TpebGoBaHus K pe3ynbTaTaM

40.178 «Crnenuanuct B 007acTH MPOEKTUPOBAHUS aBTOMATU3UPOBAHHBIX CUCTEM YIIPABICHHUS
TEXHOJIOTHYECKUMU ITPOLIECCAMU»




ITK-1003/B/02.6/1
CIOCOOEH OCYIIECTBIISATh
pa3paboTKy MPOCKTHBIX
pEILICHHI OTIEIBHBIX
yacTeu
aBTOMATH3UPOBAHHOM
CUCTEMBI YIIPaBIICHUS
TEXHOJIOTUIECKUMHU
mporeccaMmu

TpynoBbie 1elCTBUA:

- AHanIM3 4acTHOTO TEXHUYECKOTO 3a/1aHus Ha IMPOEKTUPOBAHUE
OTICNBHBIX pPAa3feioB Ha pPAa3JIMYHBIX CTAgUsAX TPOEKTa Ha
ABTOMATU3UPOBAHHYIO CUCTEMY YIIPABIICHUS TEXHOJIOTUYECKUMU
IpoIeccamMu;

- Bo1iOop onTUMalIbHBIX TEXHUYECKUX PEIIeHUN IS pa3paboTKu
OTJENBHBIX pa3leioB Ha pPAa3IMYHbIX CTAWsIX TIPOEKTa Ha
ABTOMATU3UPOBAHHYIO CUCTEMY YIIPABIICHUS TEXHOJIOTUYECKUMU
IpoIeccaMu;

- Pa3zpaboTka KOMIUIEKTa KOHCTPYKTOPCKOM AOKYMEHTALMU ISt
OTJCNBHBIX  PAa3/eloB MPOEKTa Ha Ppa3IMYHBIX CTaIusIX
MPOEKTUPOBAHUSI ABTOMATU3UPOBAHHOM CHCTEMbI YIpPaBICHUS
TEXHOJIOTUIECKAMH TTPOLIECCAMU;

- Boibop obopynoBanus [isl OTAETBHBIX pa3/eloB MPOEKTa Ha
Pa3NMYHBIX CTAIMsIX TPOSKTUPOBAHMS ABTOMATH3MPOBAHHOM
CUCTEMBI yIIPaBJICHUS TEXHOJIOTHYECKHUMHU MIPOLIECCaMHU;

- COop wuHpOpMaUM TO CYIIECTBYIOIIUM TEXHUYECKUM
pelIeHusIM  aBTOMATU3UPOBAHHBIX  CHCTEM  YIPaBJICHHS
TEXHOJIOTMYECKUMH IIPOLIECCaMU, BIOOP 000py10BaHUS.




YMeHus:

- [TpumeHATH TpeOoBaHUs HOPMAaTHUBHO-TEXHUYECKOH
JOKYMEHTAIIUHN, METOANKH U IPOLETyPhl CHCTEMBI MEHEDKMEHTA
Ka4yecTBa, IPaBUIa aBTOMATU3UPOBAHHONW CHUCTEMBbI YIIPABICHMS
opranu3zaiei, Tpe0oBaHUs YaCTHOTO TEXHUYECKOTO 3a/laHus Ha
pa3paboTKy OTIENBHBIX Pa3/eIOB MPOEKTa aBTOMAaTU3UPOBAHHOM
CHCTEMBl yINpaBIICHUS TEXHOJOTMYECKHMHU TpPOLECCaMH K
COCTaBy M COJEPKAHHIO JOKYMEHTallMM [UlId OIpeAeiIeHUs
MOJTHOTBI TAHHBIX ISt oopmienus KOMILJICKTOB
KOHCTPYKTOPCKUX JOKYMEHTOB 3CKH3HOI'O, TEXHHYECKOIO MU
paboyero MpoeKToB.;

- OcymecTBiaTh 00pabOTKY M  CpaBHHUTEIbHBIA aHAIU3
CHpaBOYHOW U pedepaTHBHOH HH(DOpPMAIMKN, TEPEIOBOTO
OTEYECTBEHHOIO M 3apy0eXHOro ombiTa MO0 pa3paboTke
ABTOMATH3UPOBAHHBIX CHUCTEM YIPABICHHS TEXHOJOTHYECKUMHU
npoleccamu;

- [IpuMeHSITh METOAMKH W TPOLEAYPHI CUCTEMBI MEHEKMEHTA
Ka4yecTBa, IPaBUiIa aBTOMATU3UPOBAHHONW CHUCTEMBbI YIPABICHUS
OpraHuzaiiel Juis BbIOOpa ONTHMAIBHOTO OOOPYHOBAHHS
ABTOMATH3UPOBAHHBIX CHUCTEM YIIPABIEHHSI TEXHOJOIMUECKUMHU
IpoIeCcCaMH;

- IlpumeHsATh cucTeMy aBTOMAaTH3MPOBAHHOTO MPOEKTUPOBAHUS
Ui pa3paboTKH TrpadUuecKuX 4YacTedl OTAENBHBIX pa3/elioB
OpOeKTa  Ha  pa3jIMYHbIX  CTAAMSIX  I[POEKTUPOBAHMS
ABTOMATH3UPOBAHHON CHUCTEMBI YIPABICHHS TEXHOJIOTHUECKUMHU
npoleccamu;

- IlpuMeHsTh crcTeMy aBTOMAaTH3MPOBAHHOTO TMPOCKTHPOBAHUS
U TIporpamMMy JUIsl HalMCaHUS U MOAU(DUKALUU TOKYMEHTOB IS
pa3pabOTKN TEKCTOBBIX YaCTEeH OTAEIBHBIX pa3/IesioB IMPOEKTa Ha
PasNIMYHBIX CTAIHUSAX TPOEKTUPOBAHMS ABTOMATH3UPOBAHHOM
CHCTEMBI yIIPaBIICHHUS TEXHOJIOTUIECKUMH TTPOIIECCAMU;

- BpmmonmHATe  pacuersl A pa3paboOTKHM  KOMILIEKTa
KOHCTPYKTOPCKOW JOKYMEHTAIlMH IS OT/ACIBHBIX pa3/IelioB
OpoeKTa  Ha  Pa3IMYHbIX  CTAAMSIX  IMPOEKTUPOBAHMS
ABTOMATH3UPOBAHHON CHUCTEMBI YIIPABICHHS TEXHOJIOTHUECKUMHU
npoleccamu;

- Ilonwp3oBarbecsi  MHPOPMANMOHHO-TEICKOMMYHHUKAITMOHHOMN
ceTblo "MHTepHeT".




3HaHus:

- TpebGoBanus 3akoHomaTenbcTBa Poccuiickoir denepanuu u
HOPMATHBHBIX IMPABOBBIX AKTOB, HOPMATHUBHBIX TEXHUYECKHUX U
HOPMATHBHBIX METOJUYECKUX JOKYMEHTOB K YCTPOWCTBY
ABTOMATU3UPOBAHHBIX CHUCTEM YIPABICHUS TEXHOJIOTMYECKUMU
MIPOIIECCAMH;

- IlpaBwiia mNPOEKTUPOBAHUS ABTOMATU3UPOBAHHBIX CHCTEM
YIPaBJICHUS TEXHOJOTUYECKUMH MPOIECCAMU;

- TunoBble MPOEKTHBIE PEIICHHUS] aBTOMATHU3UPOBAHHBIX CUCTEM
YIPaBJICHUS TEXHOJOTHYECKUMH MPOIECCAMU;

- IlpaBwiia TEXHUYECKOM HKCILIyaTallUM SJIEKTPOYCTaHOBOK
oTpeOuTeNeH;

- Ilporpamma mna HamucaHuss U MOAU(PHUKALUU JTOKYMEHTOB,
MIPOBE/ICHHS PACUETOB;

- CucreMa aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS.

2.2. XapakTepuCTMKAa HOBOr0 BHJIa NPodecCHOHAIbHOH 1eAITeJLHOCTH, HOBOI
KBAJIN(PUKATAN
He npenycmorpeno

3. CTPYKTYPA U COJEPIKAHUE IIPOI'PAMMbI (PABOYHE IIPOI' PAMMBI
TUCHMILIMH (MOIYJIE)

3.1. TpyaoeMKOCTb IPOrpaMMbl

TpynoeMKoOCTs IporpamMmbl BKJIXOYas BCE BHJABl ayJIUTOPHOW W BHEAYAUTOPHOMN
(caMoCTOATENHHOI) pabOTHI COCTABIISET:

- 1,3 3a4ETHBLIX €OUHMIL,

48 ax. 4.

CtpyKkTypa mporpamMmbl € yKa3aHHMEM HAaWMEHOBAHMS JTUCHHUIUIUH (MOIyJIEeH) W HUX
TPYAOEMKOCTH MpejcTaBiieHa B Tab. 3.

VYueOHBI TUIAaH JIOMOJIHUTENLHONW 00pa30BaTebHOW MPOTPaMMBI  TPEJACTABICH B
MPUJIOKEHUE A., IBISIOIINNCS HEOTHEMIIEMOM YaCThIO MPOrPAMMBI.

Tabnuma 3
CrpykTypa nporpaMMsl U (OpMBI aTTECTAIIUN

| Ne | HaumenoBanune | m| KonrakTHas pabora, aK. 4 | © | © | Dopma aTTecTanuu
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JIBUTATENEH

1.2.

BzanmoBnusanue
ANMEKTPHYECKIX
IBUTATENEH U
noka3areiaeh
KayecTBa
AJIEKTPUYECKON
SHEPTHUHU.

Bunsl
peryiaupoBaHUs
DJIEKTPUYECKUX
JIBUTATENEH

Her

2.1.

Bunsl
peryiaupoBaHus
3IEKTPUYECKUX
JIBUTATEIEN.

2.2.

Buael naTynkos,
KaHAJEI ITepegadn
JTAHHBIX.

MaHunyasTopsl,
TPaBOJIATOPHI U
0COOEHHOCTH

(G YHKIIMOHUPOBAHHUS
ANEKTPUUYECKOTO
MPUBOJIA B HUX

Her

3.1.

MaHunynasaTopsl 1
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MPUBOJIA B HAX
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3.2. Cogepxanmne nmporpamMmbl (padoyue NporpaMMbl JMCHUILIAH (MOyJIeil)
Coneprxkanue TUCUUILTAH (MOJIyJIeH) peAcTaBieHo B Ta0. 4.
Tabnuma 4
CopepxaHue TUCIUIUIMH (MOYJIei)

HanmenoBanue
JTUCIUTUIUH (MOJTyJIeH )

CopnepxaHue TUCHUILIAH (MOIYJIEH)

DNEeKTPUUYECKHUE TPUBO/IBI

Tume! 1 0COOEHHOCTH
CTPOCHUS IIEKTPUUECKUX
JIBUTaTEIIEH

Brenenue. Tumsl 25IeKTpUUECKUX ABUATATENEH. XapaKTEPHOE
IIPUMEHEHHUE YIEKTPUYECKUX JIBUTATEIIEH B 3aBUCUMOCTH OT
UX JJIEKTPUUYECKON MOIIHOCTH. ACHHXPOHHBIE
AIEKTPUYECKUE JBUTATENN, IPUHLIUII JEUCTBUS U
ycTpoiicTBo. KOHCTpYKTHBHAs cXeMa CepJeUHUKa CTaTopa.
CKoJb)KeHre aCHHXPOHHOTO nBurarens. Mapopmanus
muibaAuKa. ITyck aCHHXpOHHOTO 3JIEKTPUYECKOTO
nsurarens. HekoTopele BUbI c€YeHU TPOBOIHUKOB
Oennubeil kieTku riryookonasHsix AJl. CHHXpOHHBIE
MalIMHbIL: YCTPOUCTBO U MPUHLHUI JercTBH. [Iyck
CUHXPOHHOrO ABUrarens. Pa3nuynbie KOHCTpYKIUU
MaJIOMOIIHBIX CHHXPOHHBIX JIBUTaTesel. BeHTHIIbHO-
WHJYKTOPHBINA IPUBOJ.

1.2.

BzanmoBnusHIEe
AIEKTPUUYECKUX
IBUTATEEN U OKa3aTeliel
KauecTBa JIEKTPUUYECKON
SHEPIUU.

I'OCT 32144-2013 «CoBMECTUMOCTh TEXHHUECKHX CPEICTB
aneKTpomarauTHas. Hopmbl kadecTBa 31€KTpUUECKON
SHEPrUM B CUCTEMaX 3JIEKTPOCHAOKEHUs O0IIero
HazHaueHUs». OTKIOHEHUE YacTOThl. MeJIeHHbIe
U3MeHeHus HanpsbkeHus. Konebanust HanpskeHus
ANIeKTponuTaHus. HecuHycon1aapHOCTh HAPSKEHUS.
Hecummertpus HanpspkeHU B Tpexdas3HbIX CUCTEMaX.
ITpoBansl HanpskeHUs U nepeHanpskeHus. Bausaue [TIKD
Ha snemenTsl JIDII. Brusaue [1KD na tpancdopmatop.
Baustaue I1KD Ha Gatapen konaeHcatopoB. Biusiaue [TKD
Ha ycTpoucTBa peneriHoi 3amuThl. Bnusaue [1KD na
obopynoBanue norpedureneit. Bmusuue [1KD Ha

K02 (UIIMEHT MOUTHOCTH.

Bungsr pPeryjinupoBaHus 3JICKTPUICCKUX JBUTaTEIIeH

Bunsl perynupoBanus

‘ [ToBbIieHne sHEPreTUYecKoit 3pPEeKTUBHOCTU TPH ITYCKE




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

AIEKTPUICCKUX
JIBUTATEIEH.

ACUHXPOHHBIX JBUraresnei. PeryinnupoBanue CHMMETPUYHBIM
IIOHMKEHUEM HaIpsDKEHUs nuTaHusd. PeryinupoBanue
MOHMKEHUEM HaIPsDKEHMsSI TMTaHUs Kax 101 u3 ¢as.
PerynupoBanue n3aMeHEHUEM CONPOTUBIICHUS LIENIA POTOPA.
TupucropHblie MycKOBbIE yCTpoiicTBa (YCTpOHCTBA INIABHOTO
nmycka). YacToTHOE peryaupoBaHUE ACUHXPOHHOTO
nsurarens. Liuknokonseprep. Cxema NepeKIOueHus
JJIEKTPOJBUIATEIIA CO 3B€3/1bl HA TPEYTOJIbHUK.
PerynupoBanue 000pOoTOB U3MEHEHUEM YK CIIa N1ap MOJIIOCOB.
O/1 ¢ 1BOITHBIM NUTAaHUEM YEPE3 BEHTUJIbHBIE YCTPOICTBA. .

2.2.

Bubl JaTYMKOB, KaHaJIbl
nepcaayn JaHHbIX.

Bu/IbI 1aTYMKOB: IIYHTOBBIC; TPAHCHOPMATOPBI TOKA;
JIaTIuKH Ha A dexTe Xoia; TaTIUKH KOMIICHCAIIHOHHOTO
trma Ha 3¢ dekre xosta. becrpoBoaHoe YrpaBieHue mo
HK-kanany. ZigBee. Bluetooth u WiFi. RS-485 / RS-232.
CAN.

MaHI/IHYHSITopBI, TpaBOJIaTOPbI U 0COOEHHOCTH q)YHKI_II/IOHI/IpOBaHI/ISI QJICKTPHUYCCKOI'O

IIPpHUBOJia B HUX

3.1.

MaHunynsTopsl u
COPTUPOBIINKH,
MEepPEXO0HbIE MPOLECCHI B
AIEKTPUUECKUX
JIBUTATEIISIX.

[Tepexoanble mpouecchl: KojaedaTeabHble HITU
anepuoanyeckre. MoJenb 31eKTpOnpUBOJa s
UCCIJIEOBAHMSI TUHAMUKH. 4 IPYIIIBI IEPEXOIHBIX
npoiieccoB. MaHUMYISIIMOHHBIN poOoT. O000IIEHHas cXxema
po6oTa. MHOTOITO3UIIMOHHAS CUCTEMA YIIPaBJICHHUS.
Kontypnas cucrema ymnpasinenus. Meton Teach-In. Meron
Playback. Oftline nporpammupoBanue.. JlenHTouHble
TPaHCIOPTEPHI U TPABOJIATOPHI, IPOBEPKA IIEKTPUUECKUX
nsurareneil. [Ipuemo-caaTodynble MCIBITAHUS
anektpoasuraress. [OCT P 53472-2009 «MarmuHs
ANIEKTPUYECKHUE Bpaljaromuecs. J[BUrateny aCHHXpOHHBIE.
Mertob! ucnibiTanuii». Tpu OCTHOBHBIX peKUMA:
IIPOJOJKUTEIBHBINA, KPATKOBPEMEHHBIN U TOBTOPHO-
KpaTKOBpEeMEHHBIN. [IpoBepKa JIEKTPUYECKUX IBUraTeIeH
1o Harpy3ke. I[IpoBepka asekTpudeckux gBuraresieu no
neperpy3o4Hoi cnocoonoctu. [IpoBepka anekTpuyeckux
JIBUTATEJIEN 110 HArpeBY B MPOJOJIKUTEIIBHOM PEXHUME.
[TpoBepka ayeKTpUYeCcKUX JBUTATENEH 110 HarpeBy B
MTOBTOPHO-KPAaTKOBPEMEHHOM pexuMe. TpaBoiarop.
Cucrema 3JIeKTpUYECKOro KOHTPOJIS U 000pyJOBaHUE
0€30MacHOCTH TPaBOJATOPOB. JIEHTOUHBIE TPAHCIIOPTEPHI.
IToncucremMbl TEXHOIOTMUECKOTO KOHTPOJIS U
IpeJICTaBIeHNs HH()OPMALIUH.

Kpansl, 1udTs! 1 0coOeHHOC

TH (YHKIIMOHUPOBAHUSI SJIEKTPUUECKOTO MPUBOJA B HUX

Kpansb! k03110BBIE 1

Kpans! ko3noBbie. Kpans! nossipasie. TpancnioptHo-

TTOJISIPHBIC.

TCXHOJIOTHYCCKUC U PCMOHTHBIC 0COOEHHOCTH KpaHOB




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

KO3JIOBBIX M NOJIAPHBIX. KO3710BOM KpaH: 371eMEHTHI,
Ha3HAYEHUE, TPU THIIA KPaHa M0 CIIOCO0Y ONMUPAHUS, TUIIBI
Ipy303axBaTHBIX MeXaHU3MOB. KpaHbl KO3JI0BbIE: cUCTEMA
YIPaBJIEHUS C CUIOBBIMU KYJIAYKOBBIMU KOHTPOJUIEPAMH.
Cucrems! ynpasieHus ¢ npeodbpazosareinsiMu yactotsl (ITH -
AJl). CucreMsl ynpasiieHuUs: C THAPUCTOPHBIMU
peoOpa3oBaTesIIMU HANIPSDKEHUS U 3JIEKTPOJBUTATEN MU
noctostnHoro Toka (TII - ITT). Kpansl ko31oBbIe: cxema
pEBEPCUPOBAHHUS U YIPABJICHHUS; NYIbThI pallOyIPaBICHHUS.

4.2. | JIudToBbIC YyCTAHOBKH. JIudroBeie ycTaHOBKH: ycTpoicTBO. Kitaccudukanms mo
HasHayeHu10. KoHCTpyKIMu TMQTOB: BEDKUMHEIE.
MaCCaXHUPCKUE TUQPTHL. TPOTyapHbIE. HOKHUIICBHTHBIC.
KopabebHbIe. TapKOBOYHbIE cucTeMbl. OO11as
XapaKTEPUCTHKA CUCTEM yIIPaBIICHUS TU(PTOB.
JIByXypOBHEBBIE U CKOPOCTHBIE JIN(PTOBBIC YCTAHOBKH.
JlononmHuTenpHbIe QYHKIUH.

AHHOTanuu pabouux nporpamMm JUCLUIUIMH (MOyJieil) peicTaBiIeHbl B IpHiiokeHuu b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Wudopmanus o0 MpakTHUYECKOW TOATOTOBKE B  CTPYKTYpe JONOJHHUTEIbHOM
o0Opa30BaTeNbHOM NMpOrpaMMbl MpeCTaBlIeHa B IpUiIokeHue B.

B pamkax y4eOHOro IulaHa JOIOJIHUTENBHOHM OOpa30BaTEIbHOW  MPOrPaMMBbI
UCHOJB3YIOTCS TPaJUIMOHHbIE O0pa3oBaTeIbHbIE TEXHOJOIMM, a TakXe HHTEPaKTHBHbIC
TEXHOJIOTUH, TPEJCTABICHHBIE B TA0M. 5.

Tabnuua 5
XapakTepuctuka 00pa3oBaTeNbHON TEXHOJIOTUU
Haumenosanue Kpartkas xapakrepucruka
Huckyccus B3aumoneiicTBrue B ydeOHON TUCKYCCHUU CTPOUTCS HE MPOCTO HA

MIOOYEPEAHBIX BBICKA3bIBAHUAX, BOIIPOCAX U OTBETAX, HO HA COAEPKATEIBHO
HaIpPaBJIEHHOW caMOOPTraHM3alluy YYaCTHUKOB — T.€. 0OpaIleHuu
ciymaTenei Ipyr K Apyry U K NpenoaBaTeiio Uil yriIyOJIeHHOTO 1
Pa3HOCTOPOHHEr0 OOCYKJCHHS CAMUX HJIed, TOYEK 3pEHHs], TPOOIEMBI.

5. OHEHOYHBIE U METOIMYECKHUE MATEPHUAJIBI JJI5S1 KOHTPOJISA
OCBOEHMUS PE3YJIbTATOB OBYUEHUS
5.1. Tekyumuii KOHTPOJIb




Tekymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XAPAKTEPUCTUKAMU KOHTPOIBHBIX
3a/IaHui ¥ nipeacTaBieH B Tabmuue 1 npunoxenus .

5.2. IlpomeskyTOUHAsA aTTeCTALMSA

[IpomexxyTodHast aTTeCTaIMs 110 MPOTrpaMMe MPOBOAUTCS B (popMe 3auera, SK3aMEeHa WIIH
OoT4eTa O CTWXKHPOBKE B COOTBETCTBMM C YYEOHBIM IUIAHOM. XapaKTEpPUCTHKA 3aJaHUN
npeactarieHa B Tabmure 2 npunoxenus .

5.3. UToropas arrecranus
HroroBast arrecranus 1O MporpaMMe TNPOBOIUTCA B (QopMe umocooeo 3auemad.
XapakTepucTrKa 3aaHui npeacrasiena Taomuie 3 npuioxenus [

5.4. He3aBuCcHMBIil KOHTPOJIb Ka4ecTBAa 00y4YeHUs!
[Topsimox  HE3aBUCHMMON  OLIEHKM KadyecTBa JIONOJHHUTEIBHOW  00pa3oBaTeNbHOM
IIPOrpaMMbl NIPEJICTABIICH B PUIIOKEHHH [

6. OPTAHUBALHMOHHO-NIEJAT'OI'HYECKHE YCJIOBUSA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHO-MeTOAMYecKOe M HHGOPMALIMOHHOE 00ecriedeHue

a) ntureparypa HTb MOU:

1. Kprokos, O. B. JluarHocTuka H NOPOTHO3MPOBAHHE TEXHUUYECKOIO COCTOSIHHS
AJIEKTPOIHEPTETUUECKUX cHUCTeM KommpeccopHbix ctaniui. Y. 1 / O. B. KprokoB . — M. :
Duepronporpecc : JHepretuk, 2018 . — 87 c. — (bubnuoreuka 3MeKTPOTEXHHUKA, MPHIOKEHUE K
KypHaiy "Duepretux" ; Bemt. 1(229)) . - ISBN 0013-7278 .,

2. KprookoB, O. B. JluarHocTMKa W TNPOTHO3MPOBAHUE TEXHUYECKOI'O COCTOSHHS
AJIEKTPOIHEPTETUUECKUX CHUCTeM KommpeccopHbix ctaniumi. Y. 2 / O. B. KprokoB . — M. :
DHepronporpecc : JHepretuk, 2018 . — 63 c. — (bubnuoTeuka 3MEKTPOTEXHUKA, IPUITOKEHHUE K
KypHaiy "Dnepretux" ; Boi. 2(230)) . - ISBN 0013-7278 .,

3. Kproxkos, O. B. JluarHocThka ¥ TPOrHO3UPOBAHHE TEXHUYECKOTO COCTOSIHUSA
AJIEKTPOIHEPTETHUECKUX cHUCTeM KommpeccopHbix crtaniui. Y. 3 / O. B. KprokoB . — M. :
DHuepronporpecc : JHepretuk, 2018 . — 70 c. — (bubnuoTeuka 3MeKTPOTEXHUKA, MPIIOKEHHUE K
xypHaiy "Duepretux" ; Bt 3(231)) . - ISBN 0013-7278 .,

4. Mankus, B. C. Texuuyeckast fuarnoctuka : yueOHoe nocooue / B. C. Mankun . — 2-e
u3 ., uctp. u gon . — CII6. : Jlanp-TIpecc, 2015 . — 272 c. — (Yuebnuku 11st By30B. CrienaibHast
muteparypa) . - ISBN 978-5-8114-1457-4 ;

5. Hocog, B. B. Jluarnoctuka mammH u o6opyaoBanus : yaedHoe nocodue / B. B. Hocor
.—4-e u3n., crep . — CIIO. : Jlanp-IIpecc, 2017 . — 376 c. — (Yuebuuku ans By30B. CrieruanbHast
nutepatypa) . - ISBN 978-5-8114-1269-3 .;



6. OCHOBBI TUAarHOCTUKU TEXHUYECKUX YCTPOUCTB U COOpYyX eHHi : [Monorpadus] / I'. A.
buryc, [u np.] . — 2-e u3a . — M. : U3n-Bo MI'TY um. H.D. baymana, 2018 . — 445 c. - ISBN 978-
5-7038-4804-3 ..

6) murepatypa ObC u B/I;

1. A. B. Kprokog, B. I1. 3akaprokun- "Di1eKTpOCHa0KEHUE U DICKTPOITUTAHUE HETATOBBIX
norpeduTeneit xkenesHompopoxHoro tpancnopta', MzmarenbctBo: "Jlupexkt-Memna", Mocksa,
bepnun, 2020 - (294 ¢.)
https://biblioclub.ru/index.php?page=book&id=572456.

B) ucnoiab3zyemsie ObC:

He npeodycmompeno

6.2. KagpoBoe o0ecrieuenue

Jlis  peanu3anuu  JOTOJHUTEIBHOW 00pa30BaTeNbHOM MpOrpamMMbl MPHUBIEKAIOTCS
IpenojaBaTesid U3 4Yuclla ITaTHBIX HayyHo-nefarornyeckux padotnukos ®I'bOY BO «HUY
«MDBW» wm nuna, NpeacTaBUTENM paboTojaTene WM  oObeAUHEHUH paboTodaTeNICH.
Wudopmanus o KagpoBOM 0OeCHeueHHH JIOTOJIHUTEIBHOM 00pa3oBaTeIbHON MPOTPaMMBI
NpeAcTaBieHa B IpujioxkeHuu /1.

CBeneHuss O  PYKOBOAWTENE  JOMOJHUTEIBHOW  0Opa3oBaTEeNbHOM  IPOrpaMMBI
MpeACTaBieHbI B Ipuioxenue E.

6.3. ®unancoBoe odecneyeHue

[Inan pacxomoB W pacyer OOOCHOBAaHMS CTOMMOCTH IO  JOINOJIHUTEIbHON
o0pa3oBaTeNpHON IPOrpaMMe MpecTaBieHbl B mpuioxenue XK.

duHaHCUPOBAHHUE MPOrPaMMBbl OCYIIECTBIISIETCA 3a CUET JIMYHBIX CPEJICTB ClIylIaTesen
WIM 3aKa34YMKOB, MO HANpaBJIEHUIO KOTOPBIX MPOBOJIUTCS oOyueHHe. B kadecTBe 3aka3zumka
MOTYT BBICTyHaTh palOoToAaTenu, yHHUBEpCUTETHl (B ToM uucie MOMW), rocymapcTBeHHbIE
CTPYKTYPBI U IPOUME YUaCTHUKH 00pa30BaTeIbHOTO PHIHKA.

6.4. MatepuajibHO-TEXHHYECKOE o0ecredeHue

MarepranbHO-TEXHHUECKUE YCIIOBHUS pPean3aliu JOMOJHUTEIBHON 00pa3oBaTeIbHON
MporpaMMel peacTaBieHsl B [Ipunoxennn 3.

Kanennapusiii rpadpuk yueOHOTO Tpoliecca pa3pabaThIBAaeTCs ¢ YY€TOM TpeOOBaHUN K
KayecTBY OCBOeHHUS M 1o 3ampocam oOyuatommxcs (ITpunoxenue UM). Pacriucanue 3ansTHiA
pa3padaTbIBaeTCsl Ha KAKAYIO pean3yeMylo IPOTpaMMy.

JUCT UBMEHEHUM (AKTYAJIA3AIIAN)

‘ Ne n/m ‘ CopepxaHne U3MEHEeHHUs (aKTyaJIu3alin) ‘ JlaTa yTBepKaeHus: N3MEHEHUI
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

PyKOBOHHTeHB o CeegeHva o snagensue L3N M3K C B

o0Opa3oBaTenbHON Cr— Ty#os CB. -D.

HpOFpaMMLI WUaeHTudMKaTOp Rd88495da-GuzhovsSV-ecd93f0e Fy)KOB







