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1. Uenu n 3agaum gucumnnuHbl

Llenbto ocBoeHUst AUCLMNIMHBI « QNEKTPOTEXHOMOMMS» SBNSeTCs PopMUPOBAHNE KOMME-

TeHumn obyyatouieroca B obnactm
HanbHOW OEeATEeNbHOCTHU:

npodeccroHanbHoM AeaTenbHOCTU U cdepe npodeccuo-

- 16 CTpouTENbCTBO U XUMULLHO-KOMMYHAanbHOE XO35IMCTBO (B chepe NpoeKTUpOBaHUS U
3KcnnyaTtaumm 06 bEKTOB 3NEKTPOIHEPTETUKN);
- 20 OnekTpoaHepreTuka (B cpepax afiekTPOIHEPreTUKN N INEKTPOTEXHUKN).

AucuunnuHa HanpasneHa Ha
- MPOEKTHOW;

- TEXHONOIrN4YEeCKOW;

- SKCnyaTaunoHHOW;

pelleHne TMNoB 3agay NpodeccnoHanbHOW AeATeNbHOCTU:

- OpraHn3aLMoHHO — yNpaBreHYeCcKoM;

- Hanago4Houn.
lMporpamma cocTaBneHa B

cooTBeTCTBUM C TpeboBaHusMn denepanbHoro rocyaap-

CTBEHHOro obpasoBaTesibHOro cTaHgapTa BbiCLLEero obpasoBaHusi Mo HanpaBneHno NOAroTOBKN
13.03.02 OnekTpoaHepreTrka 1 anekTpoTeXHUKA.

2. Hepequb nnaHnpyembiX pe3ynbTaToB 06yquM;|, COOTHEeCeHHbIX C nnaHunpy-

eMbIMU pe3yribTaTaMn OCBOEHUA

OCHOBHOW 06pa3oBaTenibHOM NpPorpaMmbI

Ne Kopn HanmeHoBaHne komne- Kog 1 HanmeHoBaHMe MHAUKaTOpa OOCTMXKEHMS KOMMETEHLMUN
n/n Komne- TeHUUn
TEeHLMK
1 MKs-1 Cnocob6eH yvactBoBaThb | WO-1nke1 — BbinonHseT cbop u aHanua AaHHbIX ANst NPOEKTMPOBAHWS,

B paspaboTke oTAenb-

TOB npodheccroHanbHom

cocTaBndeT KOHKypeHTHO-CI'IOCOGHbIe BapunaHTbl TEXHNYECKNX peLUEHVIVI

HbiX  pasgenoB  npu | N-2nge.1 — O6ocHOBBIBAET BbIGOP LienecoobpasHoro peLleHms
NPOEKTUPOBAHUN 0OBbEK-

WO-3nke-1 — MNMoarotaBnuBaeT pasgenbl NpeanpoekTHON OOKYMeHTauuu

ACATENBHOCTN Ha OCHOBE TMMOBbIX TEXHUYECKNX PeLIEHNI
NO-4nke-1 — [leMOHCTPUpYET NOHMMaHne B3aMMOCBSA3UN 3aaay NPOEKTUPo-
BaHMSA U 3KCnnyaTauuu
2 MKB-2 CnocobeH yuactBoBatb | NWO-1rke2 — [NogrotaBnvBaeT pasgenbl NPOEKTHOW AOKYMEHTaLMu Ha

HanbHOW OEeATENbHOCTU

npyv  NPOEKTUPOBaHUM
06bekToB  npoceccuo- | K MPOEKTUPOBaHII0 O6BEKTOB NPOECCUOHANBHON AEATENHOCTH

B OMOPMIEHNUN TEXHWU- | OCHOBE TUMOBBLIX TEXHNYECKUX PELLEHUN.
YeCckon JOKyMeHTauuu

NO-2nks-2 — leMOHCTpUpYeT 3HaHUSA HOPMATUBHbBIX aKTOB, OTHOCSILLUXCS

Koa 1 HaumeHoBaHMe UHAMKaTopa AOCTUXKE-
HUS KOMMNETEHLUN

PesynbtaTthl 06y4YeHus (nokasaTeny oueHNBaHNs)

MO-1rks1 — BbliNonHsieT c6op 1M aHanu3 pax-

3HaeT: MeTodbl cbopa 1 aHanvsa MHopMauum

HbIX Od NPOEeKTUpOoBaHUA, COCTaBiAeT KOH-

YMeeT: cocTaBnsaTb KOHKypeHTHO-CI'IOCO6HbIe TEXHNYECKNE pelieHna

KYPEHTHO-CMOCOOHbIE  BapuaHTbl  TeXHU4e-
CKMX peLueHmnmn

BnapeeT: HaBblkamy MPOEKTUPOBAHUS

WO-2rks-1 — OBOCHOBLIBAET BbIOOP Lienecoob-

3HaeT: noHsATMe Ll,eJ'IeCOO6pa3HOCTVI

pasHOro peLeHus

YMeeT: 060CHOBbLIBaTb BbIGOP LieNecoobpasHoro peLleHust afeKkTpoTexXHOoM-
yeckoro obopygosaHus

BnageerT: LilenecoobpasHoCTbI0

MO-3mke1  — [MogrotaBnuBaeTr  pasgensl

3HaeT: 0 NpeAnpPOoeKTHOW JOKYMeHTauum

npeanpoeKkTHON OOKyMeHTaunn Ha OCHOBe
TUMOBbLIX TEXHUYECKNX peLleHni

YMeeT: nogrotaBnueaeT pasgenbl NpeanpoeKkTHOM JOKYMEHTaL N 3NeKTpoTeX-
Honornyeckoro 060pyaoBaHMs Ha OCHOBE TUMOBbLIX TEXHUYECKUX PELLEHU

Bnapeet: HaBblkamy NpeanpPoOEKTHON paboThbl




WA-4rks-1 — [leMOHCTpUpyeT NoHNMMaHue B3a-
MMOCBSI3M 3aa4 NPOEKTUPOBAHNS U SKCITy-
aTaumm

3HaeT: 0 B3anMoCBA3n 3agad NPOEKTPOBaHNA KU 3KCnnyaTaunm

YMeeT: 4EMOHCTPMPOBATL MOHUMAaHWE B3aMMOCBSA3W 3a4a4y NPOEKTUPOBaHMS 1
aKcnnyarauum

Brapgeet: noHnmMaHveM B3aMMOCBSA3M 3agay NPOEKTNpPOBaHNA U 3KcnnyaTauun

UO-1ne2 — [logrotaBnueaetr  pasgensl
NPOEKTHON [OKYMEHTauuM Ha OCHOBe TUMo-
BbIX TEXHUYECKMX PELLEHUA.

3HaeT: 0 NPOEKTHOM AOKyMeHTauunumn

YMmeeT: noarotaBnuBaeT pasgenbl NMPOEKTHOM AOKYMEHTaLMWM 3MEKTPOTEXHO-
normyeckoro 06opyaoBaHNs Ha OCHOBE TUMOBbIX TEXHUYECKUX PELLEHUI

BrnageeT: HaBblkamy MPOEKTHOMN paGoThl

NO-2rks> — [JeMOHCTpUpyeT 3HaHUS HOpMa-

3HaeT: 0 ,D,eVICTByPOLLI,MX HOPMaTUBHbIX aKTaxX B obnactu ANEKTPOTEXHOI0TNN

TUBHbIX aKTOB, OTHOCALLMXCA K NPOEeKTUpoBa-

YMmeeT: yuuTbiBaTh TpeboBaHUSi HOPMATMBHbLIX aKTOB MPW MPOEKTUPOBaHUM
061bEKTOB NpogdeccrMoHanbHoM AeATENbHOCTM

BnageeT: HOpMaTUBHBLIM MbILLIEHWMEM MPU peLleHnn 3a4a4 co3aaHns n Kenny-
ataunm NeKTpoTeXHOorn4eckoro o6opy,u,osaHV|$|

3. MecTto ancuunnuHbl B cTpyktype Ol BO

OucumnnuHa « ANeKTpoTEXHONOrMsA» OTHOCUTCA K BapuaTuBHOW YacTu bnoka 1 ocHOBHON
obpasoBaTtenbHOM NporpaMmmbl NO HanpasneHuto nogrotoekn 13.03.02 OnekTpoaHepreTmka n
anekTpoTexHuka. AucumnnuHa otHocuTcs K moayno «O6opyaoBaHuey.

N3yueHre aucumnnmHbl « ANeKTPOTEXHOMOMMSA» OCHOBAHO Ha 3HAHUSIX, YMEHUAX U HaBbl-
Kax, MONyYeHHbIX NPU N3y4YeHnn obyyatroLmmmucs crnegyowmx gueumnnud: «Matematukay, «du-
3ukay, «Xumusi», «BBeaeHne B aNeKTPO3IHEPreTUKy 1 ANEKTPOTEXHUKY», «ObLLasa sHepreTukay,
«OneKkTpuyeckme cucTeMbl U ceTny», « TeopeTnYeckme OCHOBbI ANIEKTPOTEXHMKNY, «DnekTpobes-
OMacHOCTb Ha NPOMBILLNEHHBIX NPeanpPUATUAXY.

OvicumnnuHa «3nekTpoTEXHOMNOMNa» ABNAETCA NpeALllecTBYIOLIEN AN OCBOEHUA crneay-
IOWMUX  OUCUUMIUH:  «QneKTpocHabXXeHNe NPOMBILNEHHbIX MNPearnpuaTMiA U YCTaHOBOKY,
«OHeprocbepexeHme n sHeproayauT», «MpoekTHas OeATenbHOCTb B 3MNEKTPOIHepreTuke u
3NeKTpoTEXHMKEY, «[AMarHoCTMKa, PEMOHT Y MOHTaX 3M1EKTPO3HEPreTUYeCKoro 06opyaoBaHms»,
«[lnarHoCTnKa, MOHTaX 1 SKCMyaTauust CUCTeM 3rekTpocHabXXeHUs», Ans nposeaeHus creay-
OLLMX NpaKTKK: YyebHas npakTuka, o3HakoMuUTenbHas npakTuka; NponssoacTBeHHas npakTuka,

npeggnninoMHada npakTuka.

4. O6bem guCUMNINHLI U BUAbI y4eOHOU paboThbl

O6was TpyaoeMKOCTb AUCUMNIIHBI COCTaBNsAET 9 3a4eTHbIX eANHUL,.

Bupabl yue6HOM paboThl Bcero PacnpepeneHue Tpyaoem-
aKkageMun4eckunx KOCTU NO ceMecTpam, ak. 4
4acoB, aK. 4 5 6
O6Lan TPYA0eMKOCTb ANCLMMMUHBI 324 108 216
KoHmakmnas paboma, 8 m.4. ayOumopHbie 123,85 45,85 78
3aHImusi
Nekuun 51 15 36
8 mMoM yucre 8 ghopMe rnpakmuy4eckoul - - -
nod20mosKu
MpakTtnueckue saHaTus (M3) 66 30 36
8 mMoMm 4ucrie 8 hopme rnpakmudeckoll - - -
noG2o0mosKu
KoHcynbTauum Tekylume 2,55 0,75 1,8
KoHcynbTaumm no KypcoBoMy NpOeKTUPOBaHMIO 2 2
KoHcynbTauum nepen ak3aMeHoM 2 - 2
Buabl aTTecTtauum (3a4eT, 3K3aMeH) 0,3 0,1 0,2




CamocmosimenbHasi paboma: 166,35 62,15 104,2
MpopaGoTka MaTepnanos No KOHCMEKTY MeKUui 28 10 18
(cobecepgoBaHue, TecTupoBaHue, pelleHue Kenc-3aga-

HWW, 3agay)

MpopaboTka maTepmanos no y4ebHMKaMm: 69,35 37,15 32,2
(cobecenoBaHve, TeCcTMpoBaHWE, pelleHue KeWnc-3aga-

HWW, 3a4a4)

[MoaroToBka Kk 3alumMTe No npakTu4yeckum paboTtam: 33 15 18
(cobecenoBaHve, TeCcTUpOBaHWe, peLleHWe Kelc-3aga-

HWUIA, 3agay)

KypcoBoit npoekTt 36 36
MNoaroToBKa K 3K3aMeHy 33,8 - 33,8

5 CopepxaHue OUCUMNNUHBLI, CTPYKTYPUPOBaHHOE NO TeMaM C yKa3aHuemM oTBe-

AEHHOro Ha HUX Konn4yectea akagemMmm4yeCKnx 4acoe n suaoB yqe6|-|b|x 3aHATUN

5.1 CopepxaHue pa3genoB QUCLUUMIIUHBI

Ne HaunmeHoBaHue pasgena guc-
n/n LUMMNNUHbI

CopepxaHue pasgena

TpyaoeMKoCTb
pasgena, Jyachbl

5 cemecTtp

3HeKTp0MaFHl/ITHbIe ABNEeHNA B
TEXHOJIOrM4YeCcKux npoueccax

[MoHATME «3NEKTPOTEXHOMOMMSA». XapaKTepUCTMKN arek-
TPOMarHUTHOrO MONS Kak HocuTens aHeprun. BanaHco-
Bble ypaBHeHusi. OCHOBbl B3aMMOLEWCTBUSI 3NEKTPO-
MarHuTHbIX noren C maTtepvanamum U GUonorMveckMm
obbektamu. Knaccudukaums anekTpoTexHONormM4eckmx
MpoLEeCccCoB MO YacTOTHOMY AMana3oHy BOMH 3MeKTpo-
MarHUTHOro Monsi.

50,15

2 SJ'IeKTpOTepMVI‘-IeCKVIe YCTaHOBKU

3akoHOMepHOCTM Npeobpas3oBaHUsA 3NEKTPOMArHUTHON
3aHeprun B TennoByt. Knaccudumkaums anekrporepmu-
YECKMX YCTaHOBOK. OMEKTPOHArpeB COMPOTUBIIEHVEM.
YCTaHOBKM 3MNEKTPOKOHTAKTHOro Harpea. ObopyaoBa-
HME 3NEKTPOKOHTaKTHOW CBAapKW, HamnekaHus, HarnmaBku,
aneKkTpoMexaHmdeckon 06paboTku.

57

Koxcynbmauuu mekyuue

0,75

3ayem

0,1

6 cemecTp

3 | YCTaHOBKM ONANEKTPUYECKOro
Harpesa

OcHoBbI Teopun ONanekTpu4eckoro Harpesa.
Knaccudpumkauua TtexHonorudecknx CBY-npoueccos.
eHepaTopbl CBY. MarHeTpoHbl. BonHoBoabl. O6bEM-
Hble pe3oHaTopbl. M3nyyaeTtenu.

40

4 YcTaHoBKM MHOYKUMOHHOIO Harpe-
Ba

®dunsnyeckme ocHoBbl U 0COBEHHOCTMU MHOYKUMOHHOIO
Harpesa. KOHCprKLI,I/IS'-I MHOYKTOPOB. Pacuet MHOYKUN-
OHHbIX HarpeBaTeneVl Ha pas3finvHbIX 4YacToTax. UNcTou-
HUKM NUTaHNA WMHOYKUNMOHHbIX YCTaHOBOK. SneKTpo-
MarHuTHblE npeo6pasoBaTenM YacTOThbl.

40

5 | Obny4yaTtenbHble yCTaHOBKU

®usnyeckme OCHOBbI reHepupoBaHMs U npeobpasosa-
HUs  onTudeckux u3nydeHun. OcobeHHocTn YO,
Bugmnmoro n UK nanyyveHus. YcraHoBku nasepHon obpa-
OOTKM BbICOKOW MOLLIHOCTH.

30

6 | YcTaHOBKM C UCMONb30BaHMEM
3MNeKTPOCTaTUYECKOro nonsi u
nossi KOPOHHOro paspsiaa

OnekTpocTaTUyeckoe nomne 1 nosie KOPOHHOro paspsiaa.
YcTaHoBKM cenapauum n obpaboTku 3epHa M CeMsH.
OneKTPoaspo30ribHbIE YCTAHOBKWU. YCTAHOBKMN O30HMPO-

20




BaHWSA BOAbl U BO3QyXa.
7 MHHOBaLMOHHbIE 3MEKTPOTEXHO- 'mopomexaHnyeckMe npoueccbl pasgeneHns HeogHo-
normu POAHLIX CUCTEM 3neKTPOodNoTaLNOHHBIMU MEeTO4aMMU.
MHorodyHKUMOHanNbHbIE 3NeKTPOMeMOpaHHbIE TEXHO-
noruun. Anektpoguanus. dnektponnasmonu3. CBY-akc- 48.2
TparnpoBaHue. JNEeKTPOXUMUYECKMe npoLecchl ranb-
BaHOMMACTMKM U ranbBaHocTerun. MarHutHas obpa-
6oTka maTepumanos.
KoHcynbmauuu mekyuwue 1,8
lNodzomoska K sK3aMeHy 33,8
Koxcynbmauuu rneped ak3sameHOM + OKk3ameH 2,2
5.2 Pasgenbl AUCLUUNINIUHBLI U BUAbI 3aHATUN
Ne ns,
/n HanmeHoBaHuWe pasgena guCumnnimHbl Jlekuun, yac Yac CPO, yac
5 cemecTtp
1 OneKTpOMarHUTHbIE SBMEHUS B TEXHOMOMN- 7 14 29.15
YecKMx npoeccax
2. ONeKTpOTEPMUYECKNE YCTAHOBKU 8 16 33
KoHcynbmauyuu mekyuue 0,75
3avem 0,1
6 cemecTp
3. YCTaHOBKM AMANEKTPMUYECKOrO HarpeBa 8 8 24
4 YCTaHOBKM MHOYKLMOHHOIO Harpesa 8 8 24
5 Ob6ny4yaTtenbHble YCTaHOBKU 6 6 18
6 YCTaHOBKM C MCNOSb30BaHNEM 31EKTPOCTa- 4 4 12
TMYECKOro Nossi U Nonsi KOPOHHOro paspsiga
7 VIHHOBaLUMWOHHbIE 9MNEKTPOTEXHONOMN 10 10 28,2
KoHcynbmauyuu mekyuwue 1,8
KoHcynbmauyuu no Kypcosomy rpoekmy 2
KoHcynbmauuu rneped sK3aMeHOM 2
Ok3ameH 0,2
5.2.1 Jlekuumn
Ne HanmeHoBaHue pa3sgena T . TpyooeMKocTb,
a/n A emMaTuKa NEKLMNOHHbIX 3aHATUI 4ac
5 cemecTtp
MoHATME «3NEKTPOTEXHOMOMUSA». XapaKTEPUCTMKM AMEKTPO-
MarHMTHOTO MONSA Kak Hocutens 3Heprun. bamnaHcoBble
OMNEKTPOMArHUTHbIE ABNE- | yoapenng. OCHOBbI B3AUMOLEICTBIS SMEKTPOMArHUTHBIX
1 HWS1 B TEXHOMNOMMYECKNX _ 7
npoLeceax noner c marepuanamm u GMonornyeckMMu obbEeKTaMW.
Knaccudukaums anekTpoTeEXHONOMMYECKNX MPOLIECCOB MO
YaCTOTHOMY AMana3oHy BOJTH NEKTPOMArHUTHOrO Monsi.
3akoHOMepHOCTM npeobpas3oBaHMsA  3NEKTPOMAarHUTHOM
3Hepruu B Tennosyl. Knaccudukaumsa snekrpotrepmuye-
> SnekTpoTepmuyeckue CKUX YCT@HOBOK. OJmeKTpoHarpeB COMpOTUBIIEHNEM. 8
YCTaHOBKU YCTaHOBKM 3MEKTPOKOHTAKTHOro Harpeea. O6opynoBaHue
3MNEKTPOKOHTaKTHOW CBapKM, HanekaHus, Hannaeku, anek-
TpoMexaHnyeckon obpaboTku.
6 cemecTp
3 OcHoBbl Teopun AMINEKTpUYeckoro Harpesa. Knaccudu- 8

YCTaHOBKM AnanekTpunye-

Kaums TexHonornvecknx CBY-npoueccoB. [eHepatopsbl




CBY. MaruerTy

QHbl. BonHoroabl QO6hEMHbIe pe30HATO-

CKOFO-HAarrbera
SROT-O-Tatpoba

[¢]
HN,: HaumeHoBaHve pasaena flkiianEReTENMHanmeHoBaHe NpaKTUYeckux paboT pr'u'o_?MKOCTb’
— ¢VI6VIHUL;KVIU CHUDBDI Vi UbUGUHHUbI Vi VII"I[_l,yI&LI,VIUHHUI —=
y YcTaHOBKU MHAYKUNOHHOro Harpesa. KOP’&S?QW@ MHOYKTOPOB. Pacuert MHOYKUNOH- 8
' Harpesa HbIX HarpeBaTgnen Ha pasnquux yacTtoTax. VICTOYHWKY
acdeT XapaKTepUCTIK STIeKTDOMArHUT-
nUTaHUs MHﬂy(%rOHHbm KT FEKTPOMarHUTHbIE 4
npeobpa3oBaTen YACTOThL
TROUALT S AN8E PyauHBsHE-0¢ %%ﬁ??éi%ﬁ@l‘é’é%é{%'w;wﬁ'éw ns 6
é' qec|§f]x npoLieccax ONTUYECKMX N3 QBeW ?f@&%&%%@ﬁ 9’%? Enﬁrﬁgro Y 6
pOMaﬂMTHHXHOHQM
VK N3ny4eHun4. .Vr aHOBRIT1a3e nuwuugauun\w BHICOKOH
3yyeHune B3anmMoaenCTBINS NeKTPO-
MOLLHOCTH. MarHMTHbIX I'IOJ'IQI/I C BellleCTBOM 4
YCTaHOBKM C MCMONb30Ba- | OnekTpocTaTMyeckoe mnosie 1 nofe KOPOHHOro paspsga
6 HMEeM aneKkTpocTaTnye- | YCTaHOBKM ceapqutnuHanDpeComipaefeias dneemMsaH 44
CKOTFO MOMS U MOMA KOPOH- | QneKTpoaspo3pipAsRPMBraHOBKN. YCTAHOBKM O30HWUPO
2 | HAPRPEIAnyeckue yeranoBi VA BOAL! M BOSAKXFhonarper conpoturneHrem 6
rMApOMeXaHM eckiae I'Inﬁlln("f‘l_l nnannnnuma unnnunnnn
HbIX  CUCTEM MS)% 15 @ﬁ%ﬁ@?&ﬁﬁ%ﬁ”e'ﬁwemnamm 6
. " TPOKOHTAKTHOM C
VI VIHUTOWYHRL CHeal\;IgHbIU dJICKIpUIVICIVIUdeHDIC ITCTARU=
7 HHOBALIOHHBIE SNeKTPo- ROFAN- SneKTpoﬂ”anna Snekrporfasmonns.—CBY-ake 10
TEXHOMNOrm 4
3 | Ycraroskn auenextpudeckotoREHESEaHMe. V/BiurtimexirBiliBekfe npouecchl ranbf
BaHonnacTuku [vPacwda Kbl < Bil-Mapessiaa o6paboTka 4
4 Y CTAHOBKU UHOVKUUOHHOrO HaMsEs1aros. V3yJeHue KOHCTPYKLMN MHAYKTOpa 4
T i Pac4eT MHOYKUMOHHbIX HarpeBaTesnien 4
Pacuét KI[Q reHepvpoBaHua u npe-
2
5 Qé%ﬂ§1§¥ﬂﬁﬂﬁ§%%ﬁ%§g§gH?T”ﬂ 06pasoBaHMs ONTUYECKOTo N3MNyYeHus
MK-cywwika 4
6 YCcTaHOBKM C UCNonb3oBaHWeM anekTpocTa- | [onyvyeHne n nsyyeHme KOPOHHOro pas- 4
TMYECKOro Nons 1 Nonsg KOPOHHOro paspsga | psaga
M3yyeHue n nekT notaumu
7 MHHOBaLMOHHbLIE 3NEeKTPOTEXHONOMMK 3yueHme NpoLecca anekTpocprioTay 6
"anbBaHoONNacTuka 4
5.2.3J1abopaTopHbIN NPaKTUKYM
He rpedycMompeH
5.2.4 CamocToaTenbHas pabota obyyatowmxcs (CPO)
No HanmeHoBaHue pasge- Tpyooewm-
i na Bug CPO KOCTb,
OVCUMNIUHBI yac

5

cemecTp




OneKkTpoMarHuTHble
SIBMEHWS B TEXHOMOMU-
YecKkux npoueccax

MpopaboTka maTepmarnoB No KOHCMNEKTY nekuun (cobecegoBa-
HWe, TECTUPOBAHME, PeLLleHNe Kelc- 3aaay)

MpopaboTka maTepuanoB no y4ebHUKy (cobecemoBaHue, Te-
CTUPOBaHWe, peLleHne kenc- 3agad)

MoaroToBka K 3awwmTe no npakTuyecknum pabotam: (cobeceno-
BaHWe, TECTUPOBaHME, PeLLEHME KelC- 3aaaY)

29,15

OnekTpoTepMuyeckne
YCTaHOBKM

MpopaboTka maTepmarnoB No KOHCMNEKTY nekumn (cobecenoBa-
HWe, TECTUPOBaHME, pPeLLEHNE KENC- 3aaad)

MpopaboTka maTepunanoB no y4ebHuKy (cobecemoBaHue, Te-
CTUPOBaHue, peLleHne kenc- 3agad)

MoproToBka K 3awmuTe No npakTudeckum pabotam: (cobeceno-
BaHVe, TeCTMpPOBaHWE, peLleHne Kenc- 3agad)

33

6 cemecTp

YcTaHOBKM AManeKkTpu-
YecKoro HarpeBsa

MpopaboTka maTepumarnoB No KOHCMNEKTY nekumin (cobecegoBa-
HWe, TECTUPOBaHME, PeLLeHne Kelc- 3aaad)

MpopaboTka MaTepunanoB no y4ebHuKy (cobecemoBaHue, Te-
CTUPOBaHue, peLleHne kenc- 3agady)

MoaroToBka K 3awwmTe no npakTuyeckum pabotam: (cobeceno-
BaHVe, TECTMPOBaHWE, peLleHne Kenc- 3agad)

Kypcoson npoekt

24

YCTaHOBKM UHOYKUMOH-
HOro HarpeBa

MpopaboTka MaTepmanoB Mo KOHCMEKTY nekuui (cobecenoBa-
HUWe, TeCTUPOBaHWE, peLleHne Kenc- 3aaad)

lMpopaboTka matepuanosB no y4ebHuky (cobecenoBaHue, Te-
CTMPOBAHWE, peLLEHNE Kelc- 3afaq)

MoproTtoBka K 3awWwuTe No npaktudeckum paboTtam: (cobeceno-
BaHWe, TECTUPOBaHWE, peLleHne Kenc- 3agady)

KypcoBon npoekT

24

ObnyyaTtenbHble
YCTaHOBKU

MpopaboTka maTepumarnoB No KOHCMNEKTY nekuun (cobecegoBa-
HKe, TECTUPOBaHME, PeLLeHne Kelc- 3aaad)

MpopaboTka MaTepunanoB no y4ebHuKy (cobecemoBaHue, Te-
CTUPOBaHWe, peLleHne kenc- 3agay)

MoaroToBka K 3awwmTe no npakTuyecknum pabotam: (cobeceno-
BaHVe, TECTMPOBaHWE, peLleHne KeNc- 3a4ad)

Kypcoson npoekt

18

YCTaHOBKM C UCNOMb30-
BaHMEM 3IIEKTPOCTaTy-
YecKoro nossi 1 nons
KOPOHHOro paspsaa

MpopaboTka MaTepmanoB Mo KOHCMEKTY nekuui (cobecenoBa-
HUWe, TeCTUPOBaHWeE, peLleHne Kenc- 3aaad)

lMpopaboTka matepuanos no y4ebHuky (cobecenoBaHue, Te-
CTMPOBAaHWE, peLLEHNE Kelc- 3afaq)

MoproToBka K 3awWwuTe No npaktTudeckum paboTtam: (cobeceno-
BaHWe, TECTUPOBaHWE, peLleHne Kenc- 3agady)

KypcoBon npoekT

12

MHHOBaALIMOHHbIE 3nekK-
TPOTEXHONOMMU

MpopaboTka maTepmarnoB No KOHCMNEKTY fnekumin (cobecegoBa-
HWe, TECTUPOBaHME, PeLLeHne Kelc- 3aaad)

MpopaboTka MaTepunanoB no y4ebHuKy (cobecemoBaHue, Te-
CTUPOBaHWe, peLleHne kenc- 3agady)

MoaroToBka K 3awwmTe no npakTuyecknum pabotam: (cobeceno-
BaHVe, TECTMPOBaHWE, peLleHne Kenc- 3agad)

Kypcoson npoekt

28,2

6 YyebGHO-MeTOaUYECKOE U MH(hpOpMaLMOHHOEe obecneYyeHme AUNCUUNIIUHbI

6.1 OcHoBHas nuTtepaTypa

1. BoumaH, B. B. CBeToTexHuka 1 anektpoTexHonorus : 2019-08-27 / B. B. boumaH.
— benropog : benl"AY um.B.A.l'opuHa, 2016. — 139 c. — TeKCT : aneKkTPOoHHbIN // JlaHb : anek-
TPOHHO-6MbnunoTeyHasa cuctema. — URL: https://e.lanbook.com/book/123351



https://e.lanbook.com/book/123351

2. CeeToTexHuKa 1 anekTpoTexHororum : yyebHoe nocobue / A. B. XKupskos, M. M.
MeaHtora, B. B. Koanes, H. . AkoBeHko. — bpsiHck : bpsaHckun TAY, 2023. — 65 ¢. — TekcT :
3MEKTPOHHBLIN // J1aHb : aNeKTpoHHO-6MbnmnoTevHasn cuctema. — URL: https://e.lanbook.com/
book/385490

3. Mowucees, A. ['1l. CBeTOTEXHMKA M 3NEKTpOTEXHOMNOrMs : yyebHoe nocobue / A. 1.
Mowucees, A. B. Bonrun, J1. A. JlarnHa. — Capartos : BaBunosckui yHnsepcuteTt, 2017. — 130
C. — TeKcT : aneKTPOHHbIN // J1aHb : anekTpoHHO-OnbnuoTteyHas cuctema. — URL: https://
e.lanbook.com/book/137520

6.2 JononHutenbHasa nuteparypa

1. Anues, . . dnekTpoTexHuka n anekTpoobopyaoBaHune: 6a3oBble OCHOBbI :
y4yebHoe nocobue ans sysos / . 1. Annes. — 5-e nsg., ucnp. n gon. — Mockea : A3-
aatenbcteo KOpant, 2022. — 291 c. — (Bbicliee obpasoBaHne). — ISBN 978-5-534-04254-2.
— https://urait.ru/bcode/492448

6.3 Mepe4yeHb y4eOHO-MeTOANYECKOrO obecneyeHns ANA CaMoCTOATENIbHOM pa-
60Tbl oOy4arowmxcs

1. Hanbinue, M. M. MeTtoan4yeckne ykasaHusi Ans o0y4arolmxca No OCBOEHUIO AUC-
unnnuH  (mogynen) B ®BOY BO BI'YUT [OnekTpoHHbIM pecypc]: MeToaunyeckue ykasa-
HUS ansa obyyalrLWmMxcs Ha BCex YPOBHSAX Bbiclwero obpasosanusa / M. M. Jaubinus, P. H. MNnoTt-
HukoBa; BI'YUT, YuebHo-meTogmyeckoe ynpasneHue. - BopoHex: BI'YUT, 2016. — 32 c. Pexum
aocTtyna B 3NEKTPOHHOM cpege: http://biblos.vsuet.ru/MegaPro/Web/SearchResult/
MarcFormat/100813.

6.4 MNMepeyeHb pecypcoB MHGOPMALUOHHO-TENIEKOMMYHUKALMOHHON ceTu «UHTep-
HeT», He0OXOoAUMbBIX ANIA OCBOEHUA AUCLUNIIUHBI (Moayns)

HavmeHoBaHue pecypca cetn «IHTepHeT» OnEeKTPOHHbIN agpec pecypca
HayydHas anekmpoHHas bubnuomeka https://www.elibrary.ru/defaultx.asp
ObpaszosamenbHas nnamagopma «HOpalim» https://urait.ru/
3BC «JlaHb» https://e.lanbook.com/

AUBC «Mezallpo» https.//biblos.vsuet.ru/MegaPro/Web
Calm MuHucmepcmea HayKu U 8bicuieao obpasosa- | http://minobrnauki.gow.ru

Hus P®

AnekmpoHHas uHhopMmalyUuOHHO-0bpa3osameribHas http://education.vsuet.ru

cpeda ®I60Y BO «BIr'ynt

6.5 MNMepeyeHb MHMDOPMALMOHHBLIX TEXHOMOINMU, UCMOJNb3yeMbIX NpPU ocyLlecTBne-
HUM obGpa3oBaTenbHOro npouecca no AucuUnivHe (MoAaynio), BKAKOYash NepeyYeHb
nporpamMmmHoro o6ecnevyeHnss 1 UHOPMaLMOHHbIX CNPABOYHbIX CUCTEM

Mpy nM3yyeHUn AUCLMNIIMHBI UCMNONb3YeTCa NporpaMMHoe obecneyeHne, COBpPEMEHHbIE
npodeccunoHarnbHble 6a3bl AaHHbIX U MHGOPMaLMOHHbIE cnpaBoYHble cuctembl: ANOC yHmBep-
cuTeTa, B TOM yucre Ha 6ase nporpammHon nnatgopmbl «Cpefa SMneKkTPOHHOro obyyeHus
3KL».

NMpM oOCBOEHMM AUCUUNNMHbI UCNONb3yeTCA JIMLEH3MOHHOE WU  OTKpbIToe

nporpammMmHoe obecneveHue

MporpamMmbi JInueHsun, peKkBU3NTbI NOATBEPXKAAOLEro AOKYMEHTa
Adobe Reader XI (6ecnnaTHoe MO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbT ObpasoBaHue JinueHsmsa Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»
Microsoft Windows 8 Microsoft Open License



https://urait.ru/bcode/492448
https://e.lanbook.com/book/137520
https://e.lanbook.com/book/137520
https://e.lanbook.com/book/385490
https://e.lanbook.com/book/385490

Microsoft Windows 8.1

Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License
No Level#61280574 o1 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Profes-
sional Plus 2010

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-ru/licensing/li-
censing-programs/open-license

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #61181017 ot 20.11.2012 r. https://www.microsoft.com/ru-ru/licensing/li-
censing-programs/open-license

Microsoft Office 2007
Standart

Microsoft Open License
Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-li-
cense

Libre Office 6.1

JNnuensuna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo» (BkrtoyeH B yCTaHOBOYHbIN MAKET onepaunoH-
Hou cuctembl AnbT OBpasoBaHue 8.2)

KOMMAC 3D LT v 12

(6ecnnaTHoe MO)
http://zoomexe.net/ofis/project/2767-kompas-3d.html

T-FLEX CAD 3D YHusepcu-
TeTckas

Dorosop Ne 74-B-TCH-3-2018 ¢ 3A0 «TOIN CUCTEMbI» ot 07.05.2018 r.
JInueHsunoHHoe cornaweHne Ne AO0007197 ot 22.05.2018 r.

Komnac 3D V21

JInueHsnoHHoe cornaweHne ¢ 3AO «AckoH» Ne KA[D-16-1380
CybnuueHnanoHHbli gorosop ¢ OO0 «ACKOH-BopoHex» ot 09.02.2022 .

APM WinMachine

JInueHsnoHHoe cornatweHne ¢ OO0 HTL «AlNMM»  Ne 105416 ot 22.11.2016 r.

Cnpaeo4Ho-npaeoesie cucmemMbl

MporpamMmbI

JlnueH3um, PeKBU3UTbI noaTBepXxaawwero A4OKyMeHTa

CnpaBoy4Hble NpaBoBas
cuctema «KoHcynbTaHT
Mnoc»

[orosop o coTpyaHmnyecTBe ¢ “VIHPpOopMCBA3b-4epHO3eMbE”, PernoHanb-
HarnbHbIA MHOOPMALMOHHBIN LEHTP 0BLLIEPOCCUIACKON CETU pacnpocTpa-
HeHnsa NpaBoBon MHopmaLmm KoHcynbTaHT lMntoc
Ne 8-99/RD ot 12.02.1999 r.

7. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUNIIUHDI

Ayauntopun onst npoBedeHnsa y4ebHbIX 3aHATUK, B TOM 4Yucne B hopme npakTuyeckon
NoAroTOBKW BKIIOYalOT B cebs:

Aya. 53. YyebHas ayautopus ans npoBegeHnsa yy4yebHbix 3aHAaTun: MynbTuMmeaunHbin
npoektop Epson EB-430 B komnnekte ¢ akpaHom 132x234 u kpenneHnem ELPMB27.

Aya. 311. YyebHaa ayguTtopus Onst nNpoBedeHus ydebHbIX 3aHaTui: JlabopaTopHbIN
cTens - "Mupam" (10 wrT.).

Aya. 329. YuyebHaa ayauTtopust onsi npoBedeHust ydebHbIX 3aHaTui: JlabopaTopHbIN
cteng - "13C" (8 wr.), nabopaTopHbIn cTeHa "OB" (2 wrT.).

Aya. 333. YuebHaa ayauTtopus onsi npoBedeHus ydebHbIX 3aHaTui: JlabopaTopHbIN
cteHg "CUMNSBM" (3 wr.), nabopaTopHbii cteHa "OB" (2 wT.); MynbTUMEOUHbIN NPOEKTOP
BENQ MS500 B komnnekTte ¢ akpaHoMm; komnbtoTep IntelCore i3 540 (1 wr.).

Ayga. 315. KomnbtotepHbin knacc: Komnetotep IntelCore i3 540 (5 wr.).

[JononHUTenbHO AN CaMOCTOATENBHOM paboThl 00YYaOLNXCH UCNONb3YHTCA YMTanb-
Hble 3anbl pecypcHoro ueHtpa BIMYUT ocHalweHHble KomnbloTepaMmm co cBOBGOAHBIM AOCTYNOM
B ceTb VIHTEPHET N BMBNNOTEYHBIM U MHCOPMALMOHHO- CIPABOYHbLIM CUCTEMAM.



8.0ueHoO4YHble MaTepuanbl ANs NPOMEXYTOYHOM aTtTectauum oby4arowmxcsa no
AucuunnunHe

OueHouHble maTepuansl (OM) ansa gucumnnnHbl BKOYAOT B cebs:

- NepeyYeHb KOMMNETEHLMI C YKa3aHNeM 3TanoB MX hOPMUPOBaAHMS B NPOLECCE OCBOEHUS
obpasoBaTenbHOM NporpamMmbil;

- onucaHune nokasaTenemn N KpUTEPUEB OLIEHMBAHUS KOMMNETEHLUIN Ha Pa3nUYHbIX 3Tanax
nx OpPMUPOBaHUS, ONUCAHNE LKA OLEHNBaHUS;

-TUNOBbIE KOHTPOSbHbIE 3a4aHUsS UNN UHbIE MaTepuanbl, Heobxoanmble AN OLEHKM 3Ha-
HUN, YMEHWUA, HaBbLIKOB W OMbiTa OEATENbHOCTWU, XapaKTepusyrLwwmx aTanbl OpMUPOBaHUSA
KOMMNEeTeHLUMI B NpoLiecCe OCBOEHMst 0Opa3oBaTenbHON NporpaMmmsbl.

-MeToANYECKME MaTepuansl, onpeaensaoWmnin npoueaypbl OLEHMBAHUSA 3HAHUIN, YMEHWUHN,
HaBbLIKOB M ONbITa AEATENbHOCTU, XapakTepuayLwmnx atanbl OPMUPOBAHNSA KOMMETEHLMWNA.

OM npenctaBnalTCA OTAENbHBIM  KOMMOHEHTOM M BXOAAT B COCTaB pabouen
nporpaMmmbl AUCLUUNIIUHBI.

OueHouHble maTepuanbl opmupytotca B cootseTctBun ¢ 1 BI'YUT «lMonoxeHne 06
OLIEHOYHbIX CpeacTBax».



NMPUNOXEHUE
K pabo4yen nporpamme

1. OpraHM3aLI,MOHHO-MeTOAVI‘-IeCKVIe AaHHble AUCUUNIIUHBLI AN OYHO-3a04YHON UNKn

3ao4Houn popm oby4eHus

1.1 O6bembl pas3nuyHbIX opm y4yebHOM paboTbl U BUAbl KOHTPONA B COOTBET-

CTBUn C y‘IGGHbIM ninaHoMm

O6LLasn TpyA0EeMKOCTb AUCUMNNMHBI (MOAyNs) cocTaBnsieT 9 3a4eTHbIX eauHuL,

BuAabl yue6HoM paboTbi Bcero PacnpegeneHue Tpyaoem-
aKageMu4eckux KOCTU MO cemecTpam, ak. 4

Yyacos, ak. 4 6 cem 7cem

O6Lan TPYA0EeMKOCTb ANCLMMIUHDI 324 108 216

Konmakmmuasi paboma, 6 m.u. ayoumopHbie 36 15,8 20,2

3aHgmusi

Nekuun 14 6 8

8 MoM 4ucre 8 chopme rpakmuyeckol - - -

rnodzomosku

Mpaktnyeckue 3aHsATMA (M3) 14 8 6

8 moMm yucre 8 ¢ghopMme rpakmuy4eckou - - -

od2omosku

KoHcynbTaumm Tekylume 2,1 0,9 1,2

PelLeH3npoBaHne KOHTPOMbHLIX paboT obyvatoLmxcs- 1,6 0,8 0,8

3204HMKOB

KoHcynbTaumm no KypcoBoMy NpoOeKTUPOBaHMIO 2 - 2

KoHcynbTauum nepen ak3aMeHoM 2 - 2

Buabl aTTecTtauum (3a4eT, 3k3aMeH) 0,3 0,1 0,2

CamocmosimenbHasi paboma: 277,3 88,3 189

MpopaboTka MmaTepmanoB Mo KOHCMEKTY NEKLMI 28 12 16

(cobecenoBaHve, TecTUpoBaHWe, peLleHVe Kelc-3aga-

HWR, 3a4a4)

MpopaGoTka matepunarnos rno y4yeGHuKam: 152,9 43,1 109,8

(cobecenoBaHne, TeCTMpOBaHWE, peLUeHMEe KeWnc-3aga-

HWUW, 3a4a4)

MoaroToBka K 3aLLMTe MO NpakTU4eckum paboTtam: 42 24 18

(cobecenoBaHve, TeCTMpOBaHWE, pELUEHME KeWnc-3apa-

HWIA, 3agay)

KoHTponbHas paboTa 18,4 9,2 9,2

KypcoBoii npoekTt 36 - 36

MNoaroToBKa K 3K3aMeHy 10,7 3,9 6,8




OLEHOYHbLIE MATEPWUAIbI

ONA MPOMEXYTOYHOM ATTECTALIUMN

no gucuunvHe

AneKpoTexHonorus

1 NMepeyeHb KOMNETEHUUIN C YKazaHMEM 3TanoB nx oopmMmpoBaHus



Ne Ko HanmeHoBaHne komne-

Kog n HaumeHoOBaHWe nHankaTopa AOCTUXKEHNSA KOMNETEHLMMN

n/n Komne- TeHummn
TEeHLMU
1 MKe-1 CnocobeH yyactBoBatb B | V-1nke-1 — BeinonHsAeT c6op n aHanv3 AaHHbIX 4NA NPOEKTUPOBaHUS,

pa3paboTke oTAEeNbHbIX
pasfenos Npuv NPOeKTUpo-
BaHUU 06bEKTOB npodhec-
CUOHanbHOW AesTeNnbHO-

cocraBndeTr KOHKypeHTHO-CI'IOCO6HbIe BapuaHTbl TEXHUYECKUX peLueHm7|

NO-2nke-1 — O6oCHOBBIBAET BbIGOP LilenecoobpasHoro peLleHms

cmm WO-3nke-1 — MNogrotaBnueaeT pasgensl NpeanpoeKkTHOM AOKYMEHTauMm Ha
OCHOBE TUMOBbIX TEXHUYECKMX PELLUEHUN
NO-4nks-1 — leMOHCTPUpYeT NOHMMaHMe B3auMOCBS3U 3a4a4 NpoeKTMpoBa-
HUS1 U 3KCNnyaTaumm
2 MKB-2 CnocobeH yyactBoBatb B | VO-1nks2> — MogrotaBnmBaeT pasaensl NPOEKTHOM AOKYMEHTaLMUW Ha

0OOpPMNEHNN TEXHNYECKOMN

OOKYMeHTauum npu npoek-

TUPOBaHUN 06BLEKTOB NpPO-

deccrmoHanbHoOM aeaTenb-
HOCTK

OCHOBE TUMOBbIX TEXHUYECKMNX PELLEHUN.

NO-2nks2 — JeMOHCTPUpPYET 3HaHUSE HOPMATUBHbBIX aKTOB, OTHOCALLMXCH K
NPOEKTUPOBaHUIO OO BEKTOB NPOdECCUOHANBHON AeATENBHOCTM

Kog 1 HaumeHoBaHune MHOMKaTopa OOCTUXe-
HNA KOMNeTeHUnn

PesynbtaTthl 06y4YeHus (nokasaTeny oLueHNBaHNs)

NO-1nke-1 — BeinonHsieT c6op u aHanus aax-
HbIX 118 NPOEKTUPOBaHUSI, COCTaBMSAET KOH-

3HaeT: MeToAbl cbopa 1 aHanMsa UHopMaLm

KYPEHTHO-CNOCOOHblE BapuaHTbl TEXHUYe-
CKUX peLLeHni

YMeeT: cocTaBnaTb KOHKypeHTHO-CI‘IOCOGHbIe TeXHU4YeCKkue pelueHuna

BnageeT: HaBblkamun NPOEKTUPOBAHUS

WAO-2rks-1 — OBOCHOBBIBAET BbIGOP LIENecoob-
pasHOro peLleHus

3HaeT: NoHATME LienecoobpasHocTu

YMeeT: 060CHOBbIBaTb Bbl60p uenecooGpasHoro peLweHna anekTpoTexHo-
niorn4yeckoro O60py}J,OBaHVIF|

BrapgeeTt: uenecoobpasHOCTbIO

Wa-3nke-1 — MNogrotaBnueaeT pasgensl
npeanpoekTHON AOKYMEHTaLUMN Ha OCHOBE

3HaeT: 0 NpeanpPOeKTHOI AOKYMEHTaLUn

TUMOBbIX TEXHUYECKNX peLlEHNI

YMeeT: noarotaBnmBaeT pasgernbl NpearnpoekTHON JOKyMEHTaLUMM 3NeKTPo-
TexHonorM4eckoro 06opyaoBaH1st Ha OCHOBE TUMOBLIX TEXHUYECKUX PELLEHUI

BrnageeT: HaBblkamMy NPeANPOEKTHON paGoThl

NA-4rks-1 — [leMOHCTpUpyeT NoHNMMaHne B3a-
UMOCBS31 3afa4 NPOEKTUPOBAHNSA W IKCMIY-

3HaeT: 0 B3aMMOCBSA3M 3aiay NPOEKTUPOBAHUS U SKCMyaTaLmm

aTauum

YMeeT: AeMOHCTpMpOoBaTh NOHMMaHMEe B3aMMOCBA3N 3a4a4 NPOEKTUPOBAHUSA
N aKcnnyatauunmn

BnageeT: noHMMaHMeM B3aMMOCBS3M 3a4ay NPOEKTMPOBAHNS U JKcnnyaTauum

NO-1rke2 — MogrotasnueaeT pasaensi
MPOEKTHON AOKYMEHTALMN Ha OCHOBE TUMO-

3HaeT: 0 NPOEKTHOW JOKYMeHTauun

BbIX TEXHUYECKMX PELLEHWNNA.

YMeeT: nogrotaesnveaeT pasaenbl I'IpoeKTHOIZ OOKYMeHTaunn 3NeKTpoTeXHO-
niorn4yeckoro 060py}J,OBaHVIF| Ha OCHOBE TUMOBLIX TEXHUYECKUX peLleHni

Bnapeet: HaBblkamy NpOEKTHOM paboThbl

WA-2rks> — [lEMOHCTPUPYET 3HAHWUA HOpMa-

3HaeT: 0 ,Cl,eVICTByPOLLI,VIX HOPMaTUBHbIX aKTax B obnactu ANEKTPOTEXHO1I0TNN




TUBHBIX aKTOB, OTHOCSILLIMXCS K NMPOEKTUPOBa-
HUIO 06BEKTOB NPOEeCcCMOoHaNbHOM aesi-

TENbHOCTH YMeeT: yuutbiBaTh TpeboBaHWSA HOPMATUBHBIX aKTOB NPU NPOEKTUPOBAHUM
obbekToB I'IpO(bECCMOHaJ'IbHOVI neAaTenbHOCTU
Bna,u,eeT: HOPMaTMBHbIM MbILLUNTEHUEM MNMpu pelleHnn 3aaay co3gaHuna n aKc-
2 MacnopT choHAa OLEHO4YHbIX MaTep1ManoB No AUCLUNINHE
MHpekc OueHouHble cpeacTBa
KOHTpOnu-
Pasgensl emMou
Ne a Py TexHonorusi/npoueaypa oue-
i | AVCHT Komne- HUBaHWS (CMOCOB KOHTPOS)
NWHBI TeHUMU HanMeHoBaHue Ne 3agaHun P
(unu ee
yacTu)
ArnekTpo- 3apauu 1-2 TeKyLLMIN KOHTPOIb
MarHuUTHbIE AKe-1
1 ABMEHUS B B-1, T (
ecTbl (TecToBble 3aga- .
TexHosoru- MKg-2 His) A 10-18 PyGexXHbIn KOHTPOIb
YEeCKMX
ripoueccax Bonpochkl k ak3ameHy 54 — 58 MToroBbii KOHTPOMb
3apauv 3-4 TeKyLLUin KOHTPOIb
3nekTpo-
MKB-1,
TepMuye- TecTbl (TecToBble 3aa- .
2 . 19-27 Py6esHbiii KOHTPOMb
MKa-2 HNs)
YCTaHOBKM
Bonpocekl k ak3ameHy 59 - 63 MTorosblii KOHTPOMb
3agaun 5 TeKyLuUin KOHTPOIb
ycTaHosky AKs-1 TecTbl (TECTOBbIE 3a7a- .
3 OVSnNeKTpu- ' HusT) 28 — 29 PyGexXHbIn KOHTPOIb
4YecKoro MKg-2
HarpeBa
Bonpochbl k ak3ameHy 64 — 67 NTOroBbI KOHTPOIb
3agaun 6 TeKyLnii KOHTPOSb
YcTaHoBku
WHAOYKLMOH- MKe-1, TecTbl (TecToBble 3a4a-
4 30-34 Py6exHbIn KOHTPOrb
HOro Harpe- MKg-2 HUs1)
Ba
Bonpochkl k ak3ameHy 68 —72 MToroBbii KOHTPOMb
3agaun 7 TeKyLuUin KOHTPOIb
Ob6ny- -
y Mke-1, TecTbl (TecToBble 3aa- .
5 | vaTenbHbie 35-41 Py0exHbIn KOHTPOIb
MKa-2 Hust)
YCTaHOBKM B-
Bonpochkl k ak3ameHy 73-75 MToroBbii KOHTPOMb




YcTaHoBKM 3apgaun 8 TekyLmin KOHTPOb
C ucnonb-
TecTbl (TECTOBBIE 3a4a- o
30Bannem ( A 42 — 47 PyGexHblil KOHTPOIb
3NEeKTpo- MKe-1, HUS)
6 crtatude-
cKoro nons MKs-2
W nons Ko- Bonpochl k 3k3aMeHy 76 —78 /ITOrOBbIN KOHTPOMb
POHHOrO
paspsga
3apauv 9 TeKyLLUin KOHTPOIb
MHHoBauUu-
OHHble MKe-1, TecTbl (TEcToBblE 3a4a-
7 48 — 53 PyGexXHbIn KOHTPOIb
3MeKTpo- MKB-2 HUs1)
TexHosnormm
Bonpocebl k ak3ameHy 79-84 NTOroBbI KOHTPOIb
3 OueHo4Hble cpeAcTBa ANsl NPOMEXYTOUYHOW aTTecTaumum
3.1 KOHTpONbHbIe BONPOCHI K TEKYLLMM ONMpocam Ha nabopaTopHbIXx paboTtax
JTabopaTopHbIN NPpakTUKyM He NpeayCMOTPEH.
3.2 3apaum gns CaMoOCTOATENbHbIX PAabO0T HA NPAKTUYECKUX 3aHATUAX
Homep dopmynupoBka 3agayum
3agaum pMynnp A
lMponseeauTe pacyeT npenensHO A0NYCTUMOro YPOBHS Hanps»KeHHOCTU 3NEeKTPOCTaTUYECKOro nosis

1

npv BO30eNCTBUM Ha nepcoHarn Gornee ogHOro Yaca 3a cMeHy no dopmyne:
Ermy = 60/\/t,

rae Enpy — NpedenbHoO JonyCTUMbIN YPOBEHb HaMpshKeHHOCTY nons, KB/M; t — Bpems BO3aeicTBus, 4.

OTBeT:

MpegensHo gonycTuMbin ypoBeHb (MOY) HanpspkeHHOCTM anekTpocTaTnyeckoro nons (Engy) yctaHas-
nunBaeTcs paBHbiM 60 kB/M B TeueHune 1 vaca.

Coenatb BbIBOAbI NO BO3MOXHOMY YIny4LUEHUIO pexXmnma SJ'IeKTpOﬂOTpe6J'IeHI/Iﬂ Ha Mccnep,yemoﬁ ne4yu

UcxodHble OaHHbIe

Paccuntatb SHGDFSTMHSCKMVI ©anaHc neun conpoTuBneHna nepnogn4eckoro [EencTBmsi Ha OCHOBE UC-
XOOHbIX AAHHbIX NMpUBEOEHHbIX HNXE. CocTtaButb CBOOHYHO Ta6m/|u,y cTaten QHEpPreTn4eckoro OanaHca.

Temnepatypa
. BHYTpPEeHHen no- | Bpems Harpesa TemnepaTtypa
HarpeBaewmbiii Mme- 3arpyska yTp P P patyp MoLLHocTb
BEPXHOCTU KNnaa- | Ao Temnepaty- | MOACYLUMBaHUS,
Tann neyu, o neyn, KBt
K1 B Havane pbl OTXUra, Y C
omxura, °C
BbICOKOMPOYHbI
P 15 50 9 650 90D
YyryH




OnekTpoTepMUYeCKne YCTaHOBKN SIBMISIKOTCS OOAHUMW U3 Hanbornee KpynHbIX NoTpebuTenen anek-
TPO3HEPTMM B MPOMBbILLIIEHHOCTH, MO3TOMY 0C060 BaXkHa ONTUMU3aLMs UX pexnuma paboTbl. QHepreTy-
Yeckuin GanaHc No3BOSSIET BbIABUTL NOTEPU M ONPEaeniTb BO3MOXHOCTU 3KOHOMMUUN 3MIEKTPOIHEPTUN.

OHepreTnyecknn 6anaHc BbIABNSET COOTHOLLEHWUE MeXOy OBLLMM KONMMYECTBOM 3NEKTPOSHEPTM
notpebnaemon neybto, NoNe3HbIM pacxogoM (HarpeB 3aroTOBOK), CONYTCTBYHOLLUM PAacxXxodoMm (Harpes
neyn, nogaoHa 1 T.4.) U BENNYUHOW NOTEPb SHEPrUM nepepaydm u TpaHcdopmMalun.

1. lNonesHbIl pacxol sHepauu Ha Hazgpes Memarisia 0o memrepamypbl onxuaa
W, =c-G-(6,-0))
roe € - yoenbHas TennoemkocTb MeTanna, B 1 uukn omkura - € = 502 Ox/kr°C; B0 2 - € = 623 x/
kr’C;
G . gec omkuraemoro MeTanna, Kr;

0

) 2. TeMnepartypa MeTansa B Ha4dale n KOHLUe Harpesa,

6 =205 0, =945,

1 umKn omxura:

6, =650,; 0, =730,

2 UMK oTXKura:

I'IonyqaeM cneaywuime 3Ha4eHna none3Horo pacxoaa:

w4 = 502-15000- (945 —20) = 6965,25

1 unkn omxura: Mk

) W24 = 62815000 - (730 — 650) = 753,6
LK OT>XKUra:

Mx
2. lNMomepu aHepauu Yepe3 hymeposKy nedu

PacueT BegeTcs Ans Kax o NOBEPXHOCTU NeYn Nno hopmMyrne pacyeTta Tennonepeaaym Yepes nnoc-
KYHO MHOTOCTIOMHYIO CTEHKY.

W@ =q-Fp-T

q =600 q=90

roe q . yOenbHbIN TENNOBOW NOTOK, B 1 LIMKM oTXura - B1/m?; BO 2 - B1/m?;

7 - pacuyeTHas nnowiaab NoBepXHOCTU, M?;

T - Bpems nNoTeps, C.

T
Ha 1 uyukne omxura BpeMA NoTepb CKaablBaeTCA U3 BpeMeHU Harpeesa 40 TeMnepaTtypbl OTXUra Hon

T
BpeMeHN CaMOoro UuKrna oTxura 01

o =1, +70) =32400+10800= 43200 _




Ha 2 umkne oTxura BpeMsi NoTepb CKrnaabliBaeTcsi U3 BPEMEHWN HarpeBa OT TemnepaTypbl NOACTYXUBaA-

T
HWSE MeTanna Ao Temnepartypbl 2 umkna omxura (0,5 yaca) n BpemeHu 2 upkna omxura 02

2% =1800+ 70, =1800+18000=19800 _

Mony4aem:
1 i omara: Wé?cmeH =600-48,8-43200=1264,896 M
Wé?noaa =600-17,6-43200=456,192 M
Welfégoaa =600-23,4-43200= 606,528 M
2 Lt oTHAa: Wé’zfémeﬂ =90-48,8-19800= 86,9616“/”:")K

2y _ _
We,noaa = 90-17,6-19800—31,3632NI

[x

2y _ B
WH,ceoaa =90-23,4-19800= 41’6988M,D,>K

3. I'Iomepu 3Hepeuu Ha merisioeble KOPOomkKue 3aMblKaHUA

[aHHbI pacxon sHepruu NosIBASIeTCHA BCreaCTBME HapPYLLEHWS CNMOLWHOCTM KNaaku neyn Tpyokamum
Tepmonap v BbiBogamu HarpesaTtenen. BennunHa notepb npuHumaetcs pasHon 50% oT noTepb Ten-
nonepegadyen Yepes Kragky neuu.

Wm.K.s =0,5- (WQ,cmeH +W9,n00a+W9,ceo()a)

e W0,cmeH W@,noaa WQ,ceoaa

ro - NoTepu aHepruun Tennonepenaden Yepes CTeHbI, CBOA4 U NoAa
neuun, MIx.
Monyyaem:
ly _ns. _
1 wn omara: Wk = 0,5-(1264,896+ 456,192+ 606,528) =1163,808
2y _os. _
2w ornra: Wonks = 0,5+(86,9616+31,3632+41,6988) =80,012

4. Pacxod sHepauu Ha akKyMysyuio mernia Krnaokou redu

m n \\ N
Wik = Zl _Zlci G (Ocpi —Ocpi)
j=li=

roe ™M - konMYecTBO LMKNOB OTXUIa;




C; .
L yoenbHaaA TenyIoeMKOCTb MaTepuana /-ro cnosa Knagku,

wamort - € = 900):|,>|</|<r°C; amamor - € = 920 x/kr°C;
wnakoeata - ¢ =1000 Ix/xr°C; KOXyxX - € = 462 Ix/kr°C;
sacbinka noga - € = 920 fykroC: ac6ect nopa - € = 835 w/kr°C:

XapoynopHasa nnuta - € = 880 mx/krC;

i - Bec maTepuana i-ro crosi, Kr;

wamor - G =18480 . anawmor - G = 9550
wnakosata - G = 600 Kr; KOXYX - G =3900 Kr; 3acbinka noga - G =80 Kr;

acbect nopga - G =140 Kr; »XapoynopHas nnuTa - G =2170 Kr;

& ) &t cpegHAa Temnepartypa i-ro Crnosi B Havane u KoHue Harpesa, nNnpMHnmaeTca OANHAKOBOW
ana Bcex cloeB paBHOﬁ pPa3HOCTN TemMmnepaTyp BHYTPEHHEro CroAa KaMepbl NneYn B Ha4varne n KoHue
Harpesa.

0, = 20°C, 0, =945 °C, Te. ecp =925 .

1 yukn omkura:

6, =650,; 02 =730, ., Ocp =80

2 UMKN oTXKUra: °C.
Monyyaem:

1 yukn omkura:

W/lg( =(900-18480+920-9550+1000-600+462-3900+920-80+835-140+

+880-2170) - 925 = 2767591 .

2 UMKI oTXKura:

Wj[”( =(900-18480+920-9550+1000-600+462-3900+920-80+835-140+

+880-2170)-80=2393,592 Mk

5. CymmapHbie mersiogble rnomepu aHepauu

CyMMapHbIii pacxod aHeprm, 06ycroBNeHHbIN HEN3BEXHBIMU NOTEPSIMA TEMNTIOBOW SHEPIK
paccunTbiBaeTCs 3a BCe LMKIbl OTKUra




m
Wmm=2 (WAK.j + WH.j + Wm.K.3.j)
j=1

Wik i
roe 4AK.j 3HEeprus, akkymynupyemas nevbto 3a j-n uukn omkura, MIx;
Wo,; . .
>/ - moTepu 3Hepruu Tennonepegaven Yepes Knagaky neyu 3a j-n uymkn onkura, MIOx;
Wm K.3.] r
*+2+J - noTepw 3Heprnn Ha TENOBbIE KOPOTKNE 3aMblkaHus 3a j-n uukn omxura, MIOx

Monyyaem:

1 umkn omxura:
Wlu =2767591+1264,896+456,192+ 606,528 +1163,808=31167,33
TII MOx
2 UMKIT OTXKUra:

w2 - 2393592 +86,9616+31,3632+41,6988+80,012=2633,63
TII MOx

6. Snekmpuyeckue nomepu, cesi3aHHble ¢ mpaHcgopmauuel u nepedavel 3Hepauu

3ne|<Tp|/|quK|/|e noTtepun npeactaendarT CyMmMy NOTEPb 3HEPTrun B TpchcbopmaTope N kabenbHoN ceTn

Wom =Wr +Wgc
Wy .
roe - NoTepwn aHeprumn B TpaHcdopmaTope, MIX;

KC . notepu sHeprum B kabenbHom cetn, MIX;

6.1 lNomepu aHepauu 8 mpaHcghopmamope

2
Wr =(Pyx +k3,T Pes) T

P =
roe ~ XX - MOLHOCTb XONOCTOro Xoda TpaHcdopmaTopa, Prx =2450 BT;
Pes - MOLLIHOCTb KOPOTKOr0O 3aMblkaHUs TpaHcdopmaTtopa, Pes = 12200 BT;

3T . KO3(hpMLMEHT 3arpysku TpaHcdopmaTopa;
T - Bpems noTepb, B pacyeTe GepeTca BpeMs Harpesa, ¢

KoadhdumumeHT 3arpyskun TpaHcdopmaTopa:




Pp

kyp =————
T Cosp-St

roe P - pacyeTHas molHOCTb neun, BT;

T . MOLLIHOCTb TpaHcdopMaTtopa, Sy =1000 KBA,

Coso

- KO3OPMLMEHT MOLLHOCTU MeYu;

PacuyeTHast MOLHOCTL neyu:

P, =k, B, -k,

roe 3 - KoaULMEHT 3arpysku HarpesaTenen, NPUHUMaEeTCa paBHbIM B pexume Harpesa 1, B
pexume omxura — 0,333;

B, =900

H - HomuHanbHas MOLWHOCTL HarpeBaTenen, BT;

6 - Koadh(PULMEHT BKMIOYEHUSA HarpeBaTeneil, NPUHUMAaeTCs paBHbLIM B peXuMe Harpesa 1, B pexume
omxura — 0,5;

Takum 06pa3omM, NOACTaBUB YMCIIOBbIE 3HAYEHWS B BbIPaXXEHUS MOSTyYMM pacyeT NoTePb 3HEpPruv B
TpaHcdopmaTope AN pexnma Harpeea n omxkura. PacyeT ceegeH B Tabnvyy 3.1.

Ta6bnuua 3.1 — Pacyem nnomepb 3Hepauu 8 mpaHcghopmamope

Pexum paboTbl HarpeB OoTxur
=k, -P,-k

PacueTHasi MOLWHOCTb neun P 3 TH 6 BT 900 149,85

_ PP
kyr = Corer S 1,0 0,167

KoadhduumeHT 3arpysku TpaHcopmMaTopa 08¢ -or
2

Wr=(P,,+k.r P.,)T 474,66 50,22

MoTepwn aHeprumn T =( XX 3.T K.s) , MBT

6.2 lNomepu aHepauu 8 kaberbHolU cemu
Wie =3-1° R
KC frd . . . ’Z'
roe I -1okB dase, A;

R . conpoTusneHne xunel kabens, Owm;

T - Bpemsi moTepb, C




Tok B hase ceTu onpeaensem no opmyne:

Pp

NERY

roe U . HanpsxeHue cetu, B;

I =

ConpoTuBneHne xunel kabens:

2
R = ZI”O 'Zl'
i=l

7
roe 0. COnpoTUBIIEHNE XUlbl kabens Ha eanHnuy OnuHbl, 1 y4acToOK -

ry = 0,645-107%

y4acToK - Owm/m

rp =0,155-107%

! - prvna yyacTka kaGenbHOM NMHIM, 1 y4acTok - [ =30 M; 2 y4acToK - [=240

mM/M; 2

MoacTaBmB YMCnOBbIE 3HAYEHUSA B BbIPAXEHWNS NONy4YMM pacyeT noTepb 3Hepruu B kabenbHon ceTn
ANns pexuma Harpesa u omxura. PacueT ceegeH B Tabnuuy 3.2.

Ta6nuua 3.2 — Pacyem nnomepb 3Hepauu 8 KabesibHoU cemu

Pexxum paboTbl HarpeB OTxur
PP
I= 1299,04 216,29
Tok B thase, \/g'U,A
ConpoTuBneHune Xunel, ~’o 'l, Om 0,016
= . 2 . .
MoTepun aHeprum, Wie =3-1"-R-7 , MBT 2624,41 40,42

Monyyaem anekTpuyeckme noTepu;

Worm =474,66-+262412=309878,

Wnr =50,22+40,42 = 90,64 Mk

7. O6bwul pacxod u npuxod sHepauu U3 3r1IeKmpuYyeckKol cemu

O6Lwmi pacxoq aHeprnm 3a BECb TEXHOMOMMYECKUIA LINKN BKINIOYAET:

- pacxog aHeprun Ha HarpeB MeTanna,

- pacxop 3HepruM Ha TennoBble NoTepwu;

- pacxof 3Hepruv Ha anekTpudeckme noTepu.

WZWn-i-WTH +W3H

Monyyaem:




il = 6965,25+31167,33+3099,07 =41231,65

1 umkn omxura:

2y _ _
W=% =753,60+2633,63+ 90,64 =3477,87 M

2 UVKIT oTXKura:

Pacxopa aHeprum Ha BECb TEXHOMOrMYECKUA NPoLEece:

W =41231,65+3477,87 = 44709,52 M

8. SHepzemuyeckue nokazamersnu pabomsl neyvu cornpomueieHus

- yﬂe]’lebIVI pacxo 3NeKTPOIHEPTINA:

ypy W _ 4410952, o0
G 15000 MEkr

- TepMU4eCKMin KoadhprUMEHT NONE3HOro AENCTBUSA:

W, 771885
T Wi 771885 + 33800,96

2

- ANEeKTPUYECKUN KOIPULIMEHT NONE3HOrO 4ENCTBUSA:

W, W 7718,85+33800,96

=0,93
T W 44709,52

- NOMHbIN KOAPULIMEHT NONESHOrO AEUCTBUS:

W, 771885

= =0,18/0,17
W 44709,52

B tabnuue 3.3 npmBeaeHsbl cTaTbu dHepreTudeckoro 6anaHca.

Tabnuuya 3.3 — BHepaemudeckuli banaHc 31eKmpuYecKoll neyu conpomueneHus nepuoouyecKko20

Mx

delicmeusi
lNokazamenu pa6bomai
HaumeHoBaHue EA. nam. BenununHa
Bec omxuraemoro metanna Kr 15000
Temnepatypa omxura no 1 umkny rpag 945
Temnepatypa oTxura no 2 Lukny rpag 730
Temnepatypa nocne 1 uukna rpag 650
Temnepatypa Knagkv HavanbHas rpag 50
Bpemsa 1 yukna yac 3
Bpewms 2 unkna yac 5




MIOx/kr 2,98
YaenbHbIN pacxof anekTposHeprum
KBTy/T 827,95
Onektpnyeckun KIMa - 0,93
Tepmunuecknin KMo - 0,19
MonHein KN4 - 0,17
Cmamsbu 6anaHca
Pacxop aHeprum MOx KBty %
HarpeB meTanna 7718,85 214413 17,27
MoTepwn TennoBble 33800,96 9389,17 75,60
yepes cBoA 648,227 180,06 1,45
Yyepes nog 487,556 135,43 1,09
yepes CTEHbI 1351,858 375,52 3,02
aKKyMynsaums Knagkon neym 30069,502 8352,65 67,26
TEnnoBbIE K.3 1243,82 345,51 2,78
MoTepwn anekTpnyeckme 3189,71 886,03 7,13
B TpaHccopmaTope 524,88 145,80 1,17
B KabenbHon cetu 2664,83 740,23 5,96
NnTOro 44709,52 12419,33 100

BbiBoA: U3 aHanunsa aHepretTuyeckoro 6anaHca neyn cConpoTUBIIEHNS CrieaQyeT, YTO Ha NOKpbITUe Ten-
noBbIX NOTepb pacxoayeTtcs 75% aHeprun. Takke BENMKM NOTEPU Ha akKyMYMSLMIO TeNna Krnagkomn
neyn. OHM Ha NPSMYIO 3aBUCAT OT TemnepaTypbl KaMepbl NeYM B Ha4ane uukna omkura. To ecTb, Yem
Aonblue A4nUTbCA 3aMeHa TEeNeXKn ¢ MeTannom, TeM HUXe TeMmnepaTypa B Hayane HOBOro Lmkna, Tem
BonbLue yXoauT SHEepPruv Ha HarpeB HOBOW NapTuu meTanna. He BbIrogHbl Nony4aloTCsa AnvTeNbHbIe
npocToun cyTkM u 6onee. [lononHUTenbHOE CHUXEeHME hakTUYeCcKnX yaerbHbIX PacxodoB dnek-
TPOSHEPrMn MOXeT ObITb AOCTUIHYTO 3a CYET CrieayoLmnx MeponpuaTui:

a) YMEHbLUEHNE NOTEPb BHEPINN Ha aKKyMYNALUIO Tenna KI1aZKomn neun npu npuMeHeHnn NErknx n
Sd)(beKTI/IBHbIX OrHeynopHbIX N TEMNNTOU3ONALNOHHbBIX MaTepunanos (ﬂeFKOBeCOB);

6) yMeHbLUEHMe TENOBbIX NOTEPb Yepes3 hyTEPOBKY, YTO AOCTUraeTcs NPUMEHEHEM MaTepuanoB C
yNy4YLIeHHbIMU TEMNOMU3NYECKMMI CBONCTBaMMU, NMOBbILIEHNEM repMETUYHOCTM Kamepbl Neyn, nog-
AepxxaHueM pyTepoBKM B MCTIPABHOM COCTOSIHUW;

B) CBOEBPEMEHHAS 3aMeHa BbIrOPEBLUMX HarpeBaTenem, YTo NPUBOAMT K MOBbILLEHWIO MOLLHOCTM Neyn
[0 NPOEKTHON Y YMEHbLLEHWIO BPEMEHW HarpeBa.

[nsa TpexdpasHol neun conpoTUBIIEHNS BbIOpaTb MaTepwarn HarpesaTens 1 onpeaeniTb
KOHCTPYKTVBHbIE pasMepbl HarpesaTens.




UcxodHble OaHHbIe

OTHoCK- Pabouas
KoHcTpyKum Harpe- Cxema coeau- Hanps-
TenbHble . MowHocTb | Temne-paty-
s Harpe- BaeMbI HEeHUWs Harpe- XeHue
BUTKOBbIE N neuu, kBt pa B neuu,
BaTens mMeTann BaTenemn o cetn, B
paccTosiHusA C
JIeHTOYHbIN
2,0 cTanb A 54 700 380
3uraar
PeweHue:

1) Mo paboyer TemnepaTtype B nevn (MakcumanbsHas Temnepartypa HarpeBa nsgenuvsa Qu.,) BolbmpaeT-
Csl MaTepuan HarpeBaTenbHoOro anemeHTa. Paboyvas Temnepartypa HarpeBaTensi NpYMHUMAaEeTCs Ha
50+200°C BhbiWe TeMnepaTypbl N3genus

O30 +(50+200) < Qpa6.npeé
750+900 < Qpa6.nped

Bb|6|/|paeM mMaTepuan HarpesaTtesibHOro afieMeHTa HUXpoMm.

2) [Insa BbIGpaHHOro MaTepuana ¢ y4eTom ero paboyeit Temnepatypbl M TemnepaTypbl U3genuvs no
pvc.6 onpeaenseTcs yaenbHas NoBepXHOCTHas MOLLHOCTb MAearnibHOro Harpesartens, Wy.

w,9 =310 Bm/ u>

3) ns 3agaHHON KOHCTPYKLMKN paccuMTbiBaeM pearibHyo YAeNbHY0 NOBEPXHOCTHYH MOLLHOCTb, W.
O=0y '(Feqb /FH)-ac =Wy Oy " A A

roe Osy = 0,4— KoappumumeHT adhHeKTUBHOCTUN N3NyHEeHUa HarpeBaTens

“ NEHTOYHBIN 3ur3ar ” NPy MUHUManbHbIX OTHOCUTENbHbLIX BUTKOBbBIX PAcCTOAHMSAX; d, = 1,55— koadhdum-
LUMEHT LWara, y4MTbiBaloLWNA BIUSHME HA W OTHOCUTESNbHBIX BUTKOBbLIX PAcCTOAHUN; Cn,— MPUBEAEHHBIN
KO3 PULIMEHT N3NyYeHnsa Usgenus.

5,7 5,7

- = 1 =2,78Bm/(m* - K*)
/e, +1/e, " 1/08+1/08"

C

np =

roe €n>%uso - koadpPULMEHTLI TEMNMOBOro U3NyYeHNss MaTepuana HarpesaTtens v u3aenusa (cTans —
0,8; Huxpowm — 0,8).

ac=0,26-Cnp=0,26-2,78=0,723 Bm /(*K*)

O =0, 0y o, =310%-0,41,55-0,723=135-10" 5, 2

Torga

4) OnpegensieM OCHOBHbIE pa3mepbl HarpeBaTenemn.




[lna HarpeBaTenen NpsiMOYrofibHOroO CeYEeHMs 3a4at0TCA COOTHOLLEHNEM CTOPOH ceveHns B/a=m=10

2 -6 3,2
s p-P . 15-107°-a8-10%) 1043

2.m-(m+1)-U%-w \2-10-(10+1)-380% -1,35-10*

MM

roe P . yaenbHOe 3reKTpuyYeckoe ConpoTueiieHne Mmatepuana Harpesarend npu pa6oqe|7| TeMnepary-

1,5-10°

pe Omm P = oM M;
P=54/3=18 kBT - MOLLHOCTb OHOW (pa30BeTBMU;
U=380B - Hanps»keHWe Ha HarpeBaTene AaHHON dhasbl;
W - yaenbHaa NoBepxXHOCTHas MOLLHOCTb HarpesaTens, Bt/m2.

BbiOvpaeTcs cTaHgapTHoe Gnivkanilee cedenve HarpeBaTens 1x10, 13 crniegytoLlen Wkanbl, MM,

1x10; 1,5x15; 2,0x15; 2,2x20; 2,5x20; 3,0x20; 2,2x25; 2,5x25; 3,0x35; 2,2x30; 2,5x30; 3,0x30; 2,2x36;
2,5x36; 3,0x36; 2,2x40; 2,5x40; 3,0x40.

5) PaccuntbiBaem akTuBHOE conpoTuBrieHne HarpeBsartena n Bec Harpesatenda anda BCEW neuu:

2 2
r=Y 3803=8,022
P 18-10 Om
U380y
R 8,022 A

R-S _8,022-10-10‘6

[=n-—2=3 —— =160,44
1,5-10~

M

roe n - Konuyectso dha3oBeTBeN
_ _ -6
S=B-a=10-10"°,,

G=S5-1-y=10-10"°-160,44-78-10° = 12,514 _

rae y - NNoTHOCTL MaTepuana Harpesatens (HUxpom), y = 7800 kr/m®,

5) YTOuHsiIEM 3Ha4YeHMe yaenbHON NOBEPXHOCTHOMW MOLLHOCTMU:

3
w:%: F_ >4-10 ~1,53-10%

2-(B+a)-l 2.(1+10)-160,44-107

B1/m?

CpaBHI/IBaﬂ CO 3Ha4YeHueM, NoJ1oXKeHHbIM B OCHOBY pacyeTa, MOXHO caenaTtb 3aKrnk4yeHne o Hanndmm




He3HauyuTenbHoro pacxoxaeHusi. OCHOBHbIE XapaKTEPUCTUKM HarpeBaTens 1 nevn cBegeHbl B Tabnu-
ubl 1.1 mn 1.2

Tabnuua 1.1

XapakTepucTvka HarpeBaTenbHOro afieMeHTa

Ons oaHon pasoseTsu Wacxonw l, G,
Matepuan, a’B
P’ U’ I, wyTqu-
KOHCTPYKUMS MM
kBT B A Bt/m?10* M Kr
Huxpom, 1,35,
18 380 47,37 1x10 160,44 12,514
JleHToYHbIN 3uraar 1,53
Tabnuua 1.2

XapakTepucTvka nevm Kkak noTpebutens anekTpoaHeprumn

Tok
Cxema
P, U, Konunuectso da- Tok aswl, IHEIHLI
. B coeau Hevav 30BeTBEN A
HarpesaTenem A
54 380 A 3 47,37 82,05

PacuyéT marHuTonpoBoaa U 06GMOTOK CBapOYHOro TpaHcopmaTtopa.

Hcxoanbie 1aHHbIC: Onpexents:
S =30kBA 1. Ceuenme cepjieuHnka;
K =70% 2. CeueHue IepBHYHON, BTOPHYHOIH OOMOTKH M  BbIOpaTh
L, =400 A CTaHJapTHOE.
U, =220B
Uz,\' =60 B
U_vp =30B
Pemenne:

1 OHPCHEHGHHE CEUYCHH CEPACHHHKA:
Mammonposon COCTOUT M3 XOJIOJIHOKATAHOM JIEKTPOTEXHHUYE-

ckoit ctasm D 330 tonmmHou 0,35 Mm:
Boibupaem Hopmanmzoanubiii auamerp d, =10 cm, ceuenne

crepaknen (/1.) cepieYHHKOB BbIOUpPaeM NpsMOYTosibHOE:
11,=025K, 'K, -m-d,*=0,25-0,85-3,14-10°=66,725 m*,

rne K, K,=K,
K. — k03 uiHeHT 3anoMHeH s CTalbIo;
K, — k03 GuumenT 3anonHeHus miomaan Kpyra;
K, — KO3 PHUIHEHT 3aN0THCHHSI.

K,,=0915, K,=093; K,=0915-093=0,85.




2. DNCKTPOABIAKYIIAS CHIIA OHOTO BHTKA

E,=U,-444.f-B.-11.-10" (B),
U, =4,44-50-14-66,725-10"=0,31B,

rae f— NPOMBILIICHHAA YacToTa, I‘u;
B¢ — MHAYKUMSA B CTEPKHAX; y
Il — aKTHBHOE CEYEHHE CTEPAKHA, CM*.

U3 T.14-4(3) Bc=14 Taf =50Tn
3 Yueno BuTKOB 0OMOTKH Ha a3y

U, 10 U

® HIH Ug=—2,B
©

"444f.RB. 11,
U, 20
=t 2 700,
Y17y, 03

K konuuecTBy nepsuuHoii oGMoTky Beersa npubasnsercs 23 %,
T. K. B CCTAX HAMpPAKCHHC HCMOCTOAHHO, T. €.

. U,10
T444 f-B. 11,

w 4. BHTKOB.

4. Cpeanssi MIOTHOCTL TOKAa B OOMOTKAaX /Ul MEIHOrO MPoOBOjA
(npessapuTennio)

PA‘ ) Uu

Au=0,746K S . Al

WIH IUIOTHOCTh TOKa B OOMOTKAX € IOTCPAMH KOPOTKOIO 3aMBIKAHHS
Auw=24 Alvne?

OIT_DCI.ICJIHCM HHCJIO BHTKOB BTO]JH‘{HOﬁ 0OMOTKH T. K.

U o 220
=—_=_2L =—-=713
Ky U o Ke =35

®, 730
TO 0 = —— =——= |00 BHTKOB.

Kep 73

5. Onpeaensiem aAMaMeTpsl 0GMOTOYHBIX MPOBOJOB

d = 1,13.}Ii/Au MM;

I
I =1,=-28=548A;
Ky

d =1,13/54,8/2,4 = 532~ 6mm,

rae I} — ok nepBuuHOIl 0OMOTKH, A
I, — ToK BTOpHUHOIT 0OMOTKH, A
Kip — koodpuiuent tpancdopmarmn.

6. Ceyenme cTanaapTHOro 0GMOTOUHOIO IPOBO/IA

2
_md 0,7854-d% = 0,7854-532% = 22,2~ 235 Mm%

I,=F

d, =113/1,/An =1,13,/400/2,4 = 14,58 mm;

I,=F =1, ~d22 = (),7@-@2 =0,7854-14.58" = 167 mm?.
CpaBHuBaeM €O CTAHAAPTHBIM U BbIOHpaeM

E =169,5 mm>.

2 cmandapm

7. Boibupaem Mapky 06MOTOYHOTO NPOBOJA
— nposoa mMapku [1JIC npamoyronbublii 118 nepsHuHOi 06MOTKH

a=4mm, b=35,5 mm;

— nposojt BropuqHoii odmotkn Thma TTCJIK npsmoyronbHbiii
TPEXC/I0MHbIH (M1amms)

a=55mm, b=12,5 mm.




Onpegenutb KO CBY-HarpeBaTtens, ecnu KN paboyero koHgeHcatopa coctasnset 85%, anekrpu-
yeckun KA koHtypa 70%, a Ha noTtepu B BY coeguHenunsax npuxogntcs 90%.
OtBeT: 54%.

Bribop BU — reneparopa cBOAMTCS K ONPEICIEHHIO €r0 MOIIHO-
ctu n yactothl. Konebarensnas momuocts B — reneparopa

PF =¢/(r|3rhn1) ’

rie @ — TemIoBOi MOTOK, HEOOXOJUMBIH ISl TepMUYECKoH oOpa-
00TKM MaTepHana;
n, — KIIJI pabouero konzaencaropa, n, =0,8...0,9;

N, — onexrpuyeckuii KIIJ konebGarenbHOro  KOHTYpa,
n, =0,65..0,7;
n, — KIIJI, yunteiBaBmnii notepu B BHICOKOYACTOTHBIX COCIH-

HHUTENbHBIX MpoBoaax, 1, =0,9...0,95.
MouiHocTs, notpedisieMasi FeHepaTOpOM M3 CeTH:

P.=P,[n.=®/(nnn,n,).

rae  n, — KIIJ] reneparopa, n, =0,65...0,85.

Mcnonbays KanbKynsaTop pacyéta MOLLHOCT YCTaHOBKU MHAYKLMOHHOMO Harpesa https://ambit.pro/
kalkulator/, oueHnUTe pekomeHayemMyto rabapuTHYH MOLLLHOCTb YCTaHOBKM Afst Harpeea obpasua ctanu.

BeiGepuTe TUN 3aroTOBKMU:
L

@ CranbHas unnuHapuYeckas 3arotoBka

D YcpeaHeHHbIe XapaKTePUCTUKN Ha cTanu:

MnoTHocTb (kr/M3):
O CranbHas nonas Tpyb6a ( ) redy
D TennoemkocTb (DK/(kr-°C)):

'-’ O CranbHas npamoyronbHas 3arotoska
5 L

W
Pacyet MOLLHOCTK AN Harpesa cTanbHoi Ll,MJ'IVIH,qu/I‘-lECKOVI 3aroToBku

[unameTtp sarotoBku (D, MM): P =

[nunHHa 3arotoBku (L, Mm): P 1090

Temnepatypa Harpesa (T, 200 1 1500

°C).

1 6000

w = = N
S o N
=]
e

Bpewms Harpesa ogHolt
3aroToBky (t, cek):

PesyneTtaTbl pacyeToB

Macca 3arotoBku: 0.30 kr

Bpemsa HaxoxaeHus B nHaykTope ans Harpesa go 1200 °C: 16 cek

MUHVMManbHoe KONUYecTBO 3aroTOBOK B MPOXOAHOM MHAYyKTope: 1 WwT

[nuHa npoxogHoro nHayktopa: 100 Mm

MoLLHOCTb HeoBXoaMMas 4N1s Harpesa 3aroToBkv Ges yyeta notepb: 6 KBT
PekomeHnyemas rabapuTHas MOLHOCTb YCTaHOBKM A HarpeBa KOHLOB 3aroTook: 20 KBT

Pekomenyemas rabapuTHas MOLLIHOCTb YCTaHOBKM AMNS HarpeBa 3aroTOBOK B MPOXOAHOM uHaykTope: 10 KBT

OueHunTe, Kak U3MeHUTCS Jo3a o6nyqu|/|;|, ecnm Sde)eKTI/IBHbIVI NOTOK MN3ny4eHund BOSpaCTéT B Tpun
pasa, a BpeMA 3KCno3nunn ymeHbLUUTCA B [iBa pasa.



https://ambit.pro/kalkulator/
https://ambit.pro/kalkulator/

OtBeT: Bo3pacTéT Ha 50%.

YerpoiicTea 118 nepenadu JyHHUCTOH JHEPrHm OnpeaeneHHoH
HHTCHCHBHOCTH H CICKTPAJIbHOIO COCTaBa OT MCTOYMHHMKA HPHCMHHKY
HA3BIBACTCA OOMYyHATCABHBIMH YCTAHOBKAMH. DHCPIHA H3IYMCHHA, OTHC-
CCHHasg BeIMUMHE 00ay9acMoil MOBCPXHOCTH 3a Bpems obmydeHus T,
Ha3bIBAETCH 10301 00IyUerns WiH IKCNo3HIHeii:

(Dm':
H=E, t= A %

raie  H — nosa obnyuenns;

o |

E,, — obayuénnocts, E = —=;

@, — ppexTHBHBIH NOTOK;

A — wiomaab NPUEMHHKR H3JTYHCHHA;
T — BpEMA.

Kak Heo6X04MMO M3MEHUTb BEMNUUMHY HaNPsKEHHOCTU 3NIEKTPUYECKOTO NOMS KOPOHHOMO paspsaa ans
3athbeKkTBHONM cenapaunm YacTuy, ecrnvm pasMep YacTul, He U3SMEHMUIICSA, a NITOTHOCTb Bo3pocrna B 4

pasa?

OTBerT: Hal'lpﬂ)KéHHOCTb nons AomkHa ObITb yBelnn4eHa Kak MMHUMMYM B [iBa paasa.

C‘enapaumi CCMAH B ICKTPHHCCKOM I1OJAE BO3MOXKHA MO HanmpsA-
KCHHOCTH IT0JIA, CCJIH pcHICTa KoaeOmoTes B l"DpH'.{OHTaﬂl:HDﬁ IUTOCKO-
ctu. CemeHa B JTOM ClIyuae Haxo/aTcd BCE BpEMA B KOHTAKTE C
PeICTOM H 3APAKAIOTCH KOHTAKTHLIM cnocobom. Oana n3 cui, aecii-
CTBYIOLIHX Ha YaCTHIbI, 06}'CJIOBJICHQ HANPAKCHHOCTLIO MICKTpOCTA-

THHMECKOTO MONIA:
E,> K

@
L

rac M, — Macca MacTHIIbI,

K — xkoa(dpuument, onpenensiembliii popMoii, YrioM HakIoHa
GOABIIOH OCH MO OTHOMWEHHIO K PEIIETY W ANNICKTPHYECKOH nponuia-
CMOCTBIO HACTHIIBL

Kak n3meHnTCsl MOTOK pa3faensiemMoro npu afeKkTpoananuse BellecTsa npu yBenuyeHny rpagmeHTa
KOHLEHTpaLMm1 B AABa pa3a U yBENUYEHUM rpadmeHTa SMeKTpUYeckoro noTeHuvana B Asa pasa?

OrtBeT: YyBENUYNTCA B ABa pa3sa.




[Teperoc HOHOB BHIpaKACTCA CYMMOI JBYX CKOpOCTEi MOTOKOB,
00YCIOBICHHBIX TPAJIHCHTOM KOHUCHTPALMH PaCTBOPOB H I'PaJHCHTOM
WICKTPHUCCKOIO NIOTCHIHAIIA:

V__hAE bDAC
St R 1

¥

rae b u b, — koadpuuments nponopumonaneiocTy;
AE — pasHocTb HOTCHUMAJIOB,
R — snexrpuueckoe conpoTHBICHHE SHEHKH;
D — koapduument anddyinm;
AC — pazsHocTb KOHUEHTPALHH;
| — tomuuna memopans;
V — o0néMHBIH NOTOK;
S— nnowaus Mmembpans;

t — epems/

3.3 Tecmbi (mecmoebie 3adaHusi)

Ne 3a-
OaHunsa

TecToBOE 3agaHune C BapnaHTaMm OTBETOB M NPaBUSTbHbIMW OTBETaMU

10

Kakve npouecchl Ha3biBalOTCS 3MEKTPOTEXHONOMMYECKMMU U Kakoe 060pyaoBaHUE UM COOTBET-
crtByet?

OTBerT:

— 3NIeKTPOTEPMUUECKME NMPOLECChI U 3NIeKTPOoTEpMMUYECcCKoe obopyaoBaHue Arsi OCyLIecTB-
JIeHNsA 3TUX NpoueccoB;

— onTM4Yeckue npolecchl 1 06opyaoBaHue;
— XMMUYEecKue npoecchl 1 o6opyaoBaHue;

— WOHHbIE TeEXHOJI0InMU.

11

K ocHOBHOMY 000pYyAOBaHUI0 3NEKTPOTEXHOMOMMYECKMX YCTaHOBOK (OTY) oTHOCATCS ...
OrtBeT:

- PaGouunit UHCTPYMEHT

- AnnapaTypa u3MepeHns 1 KOHTPOJIS.

- Cuctembl obecneyeHust BOOOW M ra3om.

- UcTOYHMK nuTaHuA

12

K BcnomoratensHoMy 060py0BaHMI0 3NEKTPOTEXHONMOMYECKMX YCTaHOBOK (OTY) oTHOCATCS ...
OTBeT:

1. CucteMbl aBTOMaTU3MPOBAHHOIO YNpaBfeHus.

2. Annapatypa usmepeHnst 1 KOHTpons.

3. Cucrtembl obecneyeHns BOOOW 1 ra3oMm.

4. Cuctema oxnaxageHus.

13

I'Iepel-mcane YCTaHOBKW, OCHOBaHHbIE Ha TEN/OBOM OEeNCcTBMM ToKa.




OrTBeT:

- 6bITOBbIE HarpeBaTernbHble NPUGOpbLI;
- yCTaHOBKa NnasepHo pesku;

- YCTaHOBKM [Nsi MarHUTHOW cenapauuu;

= ANIeKTPOAHbI€ BaHHbI.

14 MNepeyncnuTte yCTaHOBKW, OCHOBaHHbIE HA 3NIEKTPOXMMNYECKOM AENCTBUMN TOKa.
OrtBerT:
- 3NEeKTPOSIN3Hble BaHHbI;
- YCTAaHOBKMU A1l HAHECEHUA 3alMUTHbIX U AEeKOPaTUBHbIX MOKPbITUM, a TaKXKe YCTaHOBKMU
ONA U3roToBrIeHNs n3genum MeTogoMm raribBaHOMMAaCTUKMY;
- YCTaHOBKM XMMUYECKOro TpaBneHus:;
- YCTaHOBKM MEeXaHN4YeCcKoro nonMpoBaHus.

15 OnekTpoMexaHnyeckne yCTaHOBKU - 3TO ...
OTBET: yCTAHOBKM, rae NPOXoXAeHWe NMMYNbCHOMO TOKa Bbl3biBA€T BO3HUKHOBEHNE MEXaHu4e-
CKUX ycunun B obpabaTtbiBaemMom matepuarne.

16 MprHLMN 0EeNCTBUA 3NEKTPOKUHETUYECKNX YCTAHOBOK OCHOBAH Ha ...
OTBeT: Ha Npeobpa3oBaHMM SHEPIMM SNEKTPUHECKOrO NOSS B SHEPTUIO ABMXKYLUMXCS YacTuu,. K
HUM OTHOCAT YCTaAHOBKW MO pa3feneHuio Chify4ynx MaTepuanoB U aMyIbCUN, OYUCTKE CTOYHbIX
BOJ, 9NEKTPOOKpacke, aneKTpomnbTpbl.

17 M3nyyeHune TennoTbl — 37O ...
OTBeT: nepepgada TennoThbl B I/IHCbpaKpaCHOVI 7] BVID,VIMOI7I YacTax cnekTpa. anI nepepadve TennoTbl n3nyvyeHUem aHeprua
nepepaeTcs B popMe 31eKTPOMarHUTHbIX BOMH. [Ans nepegayv TenNnoBow SHeprum Havbonee CyLeCTBEHHbIMU ABMSOT-
Cs1 TENNOBOE M3NyYveHne ¢ AnnHow BorHbl 0,4—400 MKwm.

18 CornacHo kakomy 3aKoHy NpOUCXOAMT NYYUCTLIN TEMMOBOW NOTOK OT HarpeToro Tena?
OTBeT:
- onpegendeTcs no 3akoHy BuHa;
- onpeaensieTca no 3akoHy CtecaHa-bonbumaHa;
- onpegensieTcsa no 3akoHy byrepa-llambepta-bepa;
- onpeaenseTcs no 3akoHy Mantoca.

19 OneKTPUYECKUI TOK — 3TO ...
OTBeT: HanpasneHHoe ABUXeHNE NONMOXNTESbHbIX UM OTPULATENbHbIX 3NTEKTPUYECKUX 3apaaoB noa ,El,el7ICTBIAeM anek-
TpU4ecKoro nons.

20 KaKyro npoBoAUMOCTb UMeeT nnasma?

OrTBeT:

- Nnasma UMeeT 3NEKTPOHHY NMPOBOAUMOCTb;
- Nnasma UMeeT AblPOYHYH0 NPOBOAMMOCTS;

- Nnasma UMeeT UOHHYH0 NPOBOANMOCTb;

- nnasMma nmeeTt CMeLaHHYH 3J1eKTPOHHO-MOHHYH NPOBOAUMOCTb.

21

TpeGOBaHVIﬂ, npeabsaBndgeMble K HarpeBaTeslbHbIM 3fieMeHTaM:




OTBeT:

1. XKapocToiKkocTb (He AOIMKHbBI OKUCNSATLCA NOA AeViCTBUEM KUCNOPOAa BO3AyXa, BbICOKMX TeMneparyp).
2. [locTaTo4Has XaponpoYHOCTb.

3. bonbluoe yaenbHOe ConpoTUBneHne.

4. Manbii TeMnepaTypHbI KO3 DULMEHT CONMPOTUBIIEHNS.

5. OnekTpuyeckne CBOVWCTBa HarpesaTenem A0MKHbI OblTb MOCTOAHHbI.

6. HarpeBaTenu fOMmKHbI MMETb NOCTOSIHHBIN pasmep.

7. MaTepuarnbl LOMKHBI XOpOLLO o6pabaTbiBaThbCs.

22

[unana3oH pabounx TemnepaTyp cpegHeTeMNepaTypHbIX HarpeBaTenbHbIX ANIEMEHTOB ...
OtBeT:

- 100 — 300 K;

- 300 — 900 K;

-900 - 1300 K;

- 1300 — 1700 K;

23

Ins narotoeneHust H3 ¢ paboyen temnepatypoin go 1500 K pacnpocTtpaHeHHbIMKU MaTepuanamm
SIBNSOTCA. ..

OtgeT:

- HUXpPOM;
- hexpanb;
- XpoMmernb;

- anomernb.

24

[ns BbiICOKOTEMNEPATYPHBIX NEYEn ¢ MakcumarbHon paboyert Temnepatypor go 1700 K npume-
HATCA HO u3 ...

OrtBeT:

- MNaTUHBI;

- Kap6opyHAaa;
- TUTaHa;

- cpanepuTa.

25

Pa3HoBMOHOCTU HarpeBaTernbHbIX 3NIEMEHTOB:
OtBerT:

1. Tpybuatbin anektpoHarpeaTens (TOH).

2. JleHTo4Hble rnbkue anekTpoHarpeBatenu (QHI).

3. OTKpbITble HarpeBaTernbHbIE ANIEMEHTbI.

26

Kak NponcxoaunT Harpes B YCTAHOBKaX KOHTAKTHOrO HarpeBa?

OTBeT: B ycTaHOBKax KOHTAKTHOrO HarpeBa Npeobpa3oBaHMe 3MeKTPUYECcKon SHeprnm B Ten-
NOBYIO NPOUCXOAMT B HAarpeBaeMoM MaTepuane npu HeNOCPeACTBEHHOM NOAKMYEHUN UX K UC-
TOYHMWKY NMUTAHMS 3NEKTPOIHEPIMEN 3a CHET NPOXOXKAEHNSI YEPEe3 HMUX 3MEKTPUYECKOro Toka no




3akoHy [bxoynsa-JleHua

27 OcCHOBHbIE HEJOCTaTKN 3NEKTPOKOHTAKTHOro Harpesa:
OtBeT:
OrPaHNYEHHOCTb Pa3MepOB 3aroTOBOK;
CpaBHUTENBHO Manasi yCTOMYMBOCTb 3aKUMHbIX KOHTaKTOB;
CMOXHOCTb HarpeBa 3aroTOBOK MEPEMEHHOr0 CeYeHMS.

28 B uém cocTonT dhmamdeckuin NpuHLMN padboTbl YCTAaHOBOK ANINEKTPUYECKOTO Harpesa?
OtBeT:
Mcnonb3oBaHue nepemMeHHOro 3nekTpoOMarHMTHOrO Nons, NPOXOASLLEro Yepes AUSNEKTPUKN U
NonynpoBOAHUKM. YacTuubl AN3NEKTPUKA B SNEKTPUYECKOM NOSe, UCNbITLIBAIOT MeXaHu4eckoe
BO3OeWCTBUe, CMeLLaloLLee NONOXUTENbHO 3apshKeHHbIe YacTuLbl B O4HY CTOPOHY, a oTpuua-
TenbHO — B Apyryto. Nondpusaums conpoBoxaaeTcs NoTePSAMU SHEPTMU, BbI3BAHHLIMWU TPEHNEM
mMexay monekynamu (noTepu TpeHus) u nepemeLLeHnemM amnonen (QUnonbHbIe NoTepu), KoTo-
pble BblpaxatoTCs B HarpeBe AUaneKkTpuka unu nonynposogHunka. CKopocTb Harpesa onpeaens-
€TCs, B 4YaCTHOCTW, YaCTOTOW U3MEHEHUS MOnS.

29 M3 kaknx anemMeHTOB COCTOUT UHAYKUMOHHAsA YCTaHOBKa AMN3MEKTPUYECKOro Harpesa?
OtBerT:
NCTOYHMKA NUTaHWS, cornacyrowero TpaHcdopmaropa nnv asTotTpaHcdopmaropa, KoHAeHca-
TOpHOM BaTapen Ans KOMMNEeHcauny peakTMBHOW MOLLHOCTU YCTaHOBKW; MHOYKTOpa HarpesaTenb-
HOW UNu NNaBubHOW YCTaHOBKW; annapaTtypbl 3aWwuTbl, perynmpoBaHns 1 aBToMaTuyeckoro
ynpaBreHnsi, COOTBETCTBYIOLNX MEXAHU3MOB.

30 MHAYKUMOHHBIV HarpeB — 370 ...
OTBeT: HarpeB Ten B 9M1EKTPOMarHUTHOM MOJie 3a CYET TENNOBOro AENCTBUS 3NEKTPUYECKOro
TOKa, NPOTEKAOLLEro No HarpeBaemMoMy Teny 1 BO3HMKaloLLero B Hem 6narogaps siBfeHuio anekx-
TPOMarHUTHON UHAOYKLMK.

31 MHOyKuMOHHas nnaBunbHasa ycTaHoBKa — 370 ...
OtBerT:
MHOYKUMOHHAsA YCTaHOBKA, B KOTOPOW HarpeBaembll Matepuan MeHseT CBoe arperatHoe CocTos-
HMS B NpoLecce Harpesa.

32 UHaykTop — 310 ...
OTBeT: NPOBOAHVK (MM CMCTEMa NPOBOAHMKOB OrnpeaeneHHon KoHdurypaumm), nogkntovaembin
K BHELLUHEMY MCTOYHMKY NepeMeHHOro Toka 1 npeaHasHayveHHbln ANng 6€CKOHTaKTHOro HaBedeHus
B HarpeBaeMoM M3LeNnmn ANeKTPOMarHUTHOTO MOJISA U 3NEKTPUYECKOro ToKa, pasorpesaroLlero
nsgenve.

33 [ns yero cnyxuT KOHOeHcaTopHas 6aTapes B yCTaHOBKE UHAYKUMOHHOIO Harpesa?
OTBET: CNYXMUT AN KOMNEHcaUun peakTMBHON MOLLHOCTU MHAYKTOpA.

34 MpeumyLiecTBa MHAYKUMOHHOMO HarpeBaTens: ...




OTBeT:

1. Nepenaya aneKkTpM4eCKoOM IHEPrun HeMnocpeaACTBEHHO B HarpeBaemoe Tesio No3BonfeT
OCyLEeCTBUTb NPSIMON HarpeB MaTepuanos (rnyOUHHbIA HarpeB) U 3Ha4YUTENbHO yBenu-
YUTb €ro CKOPOCTb MO CPaBHEHMUIO C NeYamMn KOCBEHHOrO HarpeBa, rae usgenve Harpesa-
€TCHA TONbKO Yepe3 NOBepPXHOCTHbIN CIOWN.

2. MakcumanbHbIn ypoBeHb TemMnepaTtyp orpaHn4eH ToJfibKO MOLWWHOCTbIO MCTOYHUKOB NepeMeH-
HOro TOoKa.

3. lNpun nepegaye aNeKTPUYECKON IHEPrnN B HarpeBaemoe Terio HY>KHbl KOHTaKTHbIE YCTPOMCTBA,
YTO ynpoLLaeT KOHCTPYKLUUIO U obneryaet aBToMaTn3auuio 1 HarpeB B BakyyMe U 3alUTHBIX Cpe-
Oax.

4. B MTHOYKUMOHHbLIX NMIaBUNbHbLIX NeYax npv nepegaye 3Hepruu B pacnsiaB BO3HUKAKOT
ANeKTpoANHaAMMYECKMe YCUnus, CnocooCcTByOWME NepemMeLlMBaHUIO pacniaBa B o6beme
TUINA, YTO YCKOPSAET Npouecc NiaBneHUsa U NO3BONSIeT NoflyYyaTb MeTans ¢ OOQHOPOA-
HbIMW CBOMCTBaMM.

35

ONTUYECKUM UCTOYHUKOM Has3blBaloT ...
OTBer.

yCTDOﬁCTBO, B KOTOPOM BO3HUKAKT BUAUMbIE TMasy d)OTOHbI npwn Harpese, NPoOTEKaHUN 3INEKTpU-
YECKOro Toka nnm npun anekTpn4eckom paspage.

36

Kakne cnekTpanbHble OTNNYMSA UMEIOT U3NydeHUst OT paspsi4oB B rasax Npu MasnbiX 4aBNeHUsSX n
OT HarpeTbix Ten?

OTBer.

[a30BbIV pa3psa OaET NMHeNYaThbIN CAEKTP U3MNyYeHUs, B TO BPEMS KaK HarpeTble Tena umerT
CMITOLLIHOW CMEKTP U3Ny4YeHUS.

37

Koraa Bo3MOXeH MakCMMaribHbIN TeNNoBon apdekT oT 0bnyyeHns?
Ortger.

Mpu coBnageHnn OnuHbI BOMHbLI MOHOXPOMATMYECKOIO NCTOYHMKA CBETa C ANMHOWN BOSMHbI, COOT-
BETCTBYHOLLEN MakCcMManbHON hOTOUYYBCTBUTENBHOCTU MPUEMHMKA.

38

YnbTpadroneToBbln ICTOYHUK CBETA — 3TO ...

OrtBer.

- UICTOYHUK U3NYYeHUA ¢ ANUHON BonHbl oT 180 no 400 Hm;
- UCTOYHMK M3ny4veHnsa ¢ gnnHon sonHoel o1 400 go 600 Hwm;

- UICTOYHMK U3Ny4YeHust ¢ AnnHom BorHbl oT 600 go 800 Hw;

- UICTOYHUK U3ny4deHusi ¢ annHoun BonHel oT 800 oo 4000 Hwm;

39

Haunbonee cunbHbIM GakTepuLMaHbLIM BO3AeNCTBMEM 06naaaeT uanydyeHme ¢ AnvMHON BOIHbI ...

OTtBeT. 180 — 280 HM.

40

McToYHUKOM 3Heprmn ans poTocMHTE3a CryXuT. ..




OrtgerT.

- NpeMMyLLEeCTBEHHO KOPOTKOBOMHOBAA YacTb BUAMMOIO CnekTpa (CUHME Iyyn)

- npemmyLlectBeHHO VIK-usnyyeHue;

- NPenMyLLEeCTBEHHO AJIMHHOBOJIHOBAasA YacTb BUAUMOIO crnekTpa (KpacHble nyyu);

- NpeMMyLLLEeCTBEHHO Y®-n3nyyeHue;

41 Jlazep — aTo...
OtBeT. CTOYHMK ONTUYECKOTO KOr€PEHTHOrO M3Iy4YeHUs, OTNMYaOLLIErOCsl BbICOKOW HanpaBreH-
HOCTbIO 1 DOMbLLON NITOTHOCTBIO 3HEpPrKM. PaboTa nasepa OCHoBaHa Ha CNocoBHOCTN BO30YX-
OEHHbIX aTOMOB (MOINEKYI, MOHOB) MOA AENCTBMEM BHELLHETO (BbIHY>KOAKLLEr0) U3Ny4YeHust uc-
nyckaTb KOr€PEHTHbIE 3NTEKTPOMAarHMTHbIE BOSTHbI OMNTMYECKOro AnanasoHa.

42 ONEeKTPOHHO-MOHHbIE TEXHOSOMMMK — 3TO ...
OTBeT: 06nacTb 3NEKTPOTEXHONOMMKN, UCMONb3YIOLLAsA B3aMMOAENCTBUE CUMBbHbIX ANEKTPUYECKMX
nonewn ¢ SNeKTPUYECKN 3apsKeHHbIMU YacTuLLaMn TBEPLAOro UK XNOKOro Matepuana ¢ Lenbo
npuaaHns UM pasnuyHbix GopM YNnopsgovYeHHOro 1 LieneHanpaBneHHOro ABMKEHUS.

43 YUTo Takoe KOPOHHLIN paspsa?
OTtBeT. KOpOHHBIM pa3psgom, nnm CokpalleHHO KOPOHOW, Ha3blBaloT BUA SMIEKTPUYECKOrO paspsi-
Aa B rase (Bo3ayxe), BO3HMKaOLLMIN B pe3KO HEOOHOPOAHOM Morie, Korga pagvyc KpUBU3HbI 0a-
HOro nnn oboux aNeKTPogOB HAMHOIO MEHbLLIE MEXINEKTPOOHOr0 PacCTOSIHUS.

44 OcCHOBHbIE CMOCOObLI 3apSAKN YacTUL, B AMEKTPUYECKUX NOMSX:
OtBerT:
WOHHas;
3apsifka Ha aneKkTpoAe B MeKTpoCcTaTMYeCcKoM None;
COBMeELLEHNE NOHHOM 3apaaKM C 3apaaKon Ha 3NeKTpoae.

45 Kakue knaccbl anekrpocenapaTtopoB U3BECTHbI?
OtBer.
Cnapatopbl N0 B1AY 3NEKTPUYECKOro Nons: aNekTpocTaTtuyeckne, KOPOHHbIE, C NepeMEHHbIM
nonem n KOMOMHMPOBAaHHbIE; NO KOHCTPYKL MM - HA KamepHble, 6apabaHHble, TpaHCNOPTEpPHbIE
(neHTOYHbIE), peleTHble 1 ap.

46 A3po3onb — 370 ...
OTtBeT. A3p0o30NaMU Ha3bIBaOT CUCTEMbI, COCTOSILLIME U3 TBEPAbIX UMW XUOKUX YacTuL,
B3BELLEHHbIX B ra3006pa3Homn cpefe. Pasamep a3po3onbHbIX YacTuL, MpMMeEpPHO OT 1 HM o Jo-
nen munnumeTpa.

47 OnekTpookpacka - 370 ...

OTBeT: AneKkTpooKpacka - OAVH U3 LUMPOKO NPUMEHSEMbIX Ha NPaKTUKe BUOOB 3MeKTpoaspo-
30mnbHOM 06paboTkn. Ee cylwHOCTb 3aknoyaeTest B pacnbifieHMn Kpacky, 3apsake ee yactuy, u
ocaxaeHun ux Ha nsgenve B aneKkTpuyeckom norse. Mone cosgaeTcs 3a CYET TOrO, YTO MeEXAY
pacnbinnTenem Kpackm n 3asemMsieHHbIM nu3gennem npunoXxXeHo noctoaHHoOe BbICOKOE Hanpsaxe-




Hue (60...120 kB).

48

AnekTpodnoTaums — aTo ...

OtBeT. MeToa ocHOBaH Ha NPOBEeAEHUM SNEKTPONM3a BOAbl HA HEPACTBOPMMbIX 3NEKTPOAAX U
dprnoTaunoHHoM acpdpekTe. B npouecce anekTpodroTaumum HepacTBOpYMble 3arpsisHsiioLLye Be-
LlecTBa NOAHUMATCS Ha NMOBEPXHOCTb BOAb!, MEPEHOCKMbIE BCMIIbIBAIOWNMY MUKPOMY3bIpb-
Kamu BoAopoAda 1 kucrnopoga, obpasyroLwmyMmcs npu anekTponuse sogb.

49

SneKTponnasmonm — 9TO0...

OteeT. O6paboTka Chipbsi SNEKTPUHECKMM TOKOM HU3KOW M BbICOKOM YacTOoThl, B pe3ynbTaTte
KOTOpOW NponcxoauT nna3monus npotonnasmbl. CyLHOCTb METOAA 3aKMo4aeTcs B pas-
pyLlaoLLeM BO3AENCTBMUN TOKa Ha BenkoBo-nnnuaHble MemMbpaHbl pacTUTENbHbIX TKAHEN C CO-
XpaHeHNeM LieNOCTHOCTY KINETOYHbIX 0O0M0oYEK.

50

[anbBaHonnacTuka — 370 ...

OrteerT. <DopM006paaoBaH|/|e M3 UBETHOIo metarnia npu noMoLln ocaxaeHna ero n3 pacrteopa
(pacnnaBa) non AencTBMeM ANEKTPUYECKOro Toka Ha MaTtpuue.

51

ManbBaHocTErMs — 370 ...

OrtBerT. SJ'IeKTpOJ'IVITVI‘-IeCKOG OocCaxgeHne TOHKOro croa Mmetarsnja Ha NoOBEepPXHOCTU Kakoro-nnéo
MeTansim4ecKkoro npegmeTa, getanu.

52

I'Iepeqwcnme npenmMyuliecTtea U He4OCTaTKN NOCTOAHHbIE MArHMTOB MO CPaBHEHUIO C 3J1EKTPO-
MarHntamu.

OtBeT. [NoCTOsAHHbIE MarHUTbLI MO CpaBHEHUIO C aneKkTpoMarHmtTamu gelueBsne 1 npotlie no
KOHCTPYKUUWN, HE Tpe6yl0T ANEeKTponpoBOAKN N NCTOYHUKOB 3N1EKTPONMNTAHUA, GesonacHbl B Nno-
XXapHOM OTHOLUEHUN. I'Ipvl MX NCnosfib3oBaHNMM MarHUTHOE NnoJie He MOXXeT BHe3arnHO NCHE3HYThb.
OcHOBHble HeQOCTATKM MOCTOAHHBIX MarHMTOB 3aKIO4aTCA B 3aTpyaHUTENbHOCTU perynmposa-
HUS MarHUTHOM MHOYKUNN U ocnabneHnn MarHUTHOro Nossi C TEYEHNEM BpeEMEHN. MocnegHee
0bCTOATENLCTBO BblHY>XXOaeT nepnognyeckn HamarHm4mBaTb NOCTOAHHbIE MAarHUTbI.

53

Kak paGoTaeT MarHuTHas ouMcTKa CemMsaH?

OTBeT: CeMeHa npeaBapuTenbHO obpabaTtbiBaloTC MarHUTHLIM NOPOLLKOM. MOpOoLLIOK XOpoLUo
MPUCTaET K LLEPOXOBATON NOBEPXHOCTU CEMSIH COPHSIKOB M HE MPUCTAET K rMaaKoi NOBEPXHOCTM
CeMsiH KynbTypHbIX pacTeHuit. CemeHa, 06paboTaHHbIe MOPOLLKOM, MOCTYNalT Ha NMOBEPXHOCTb
BpalatoLlerocs 6apabaHa, M3roToBNEHHOro N3 HedheppoMarHMTHOrO MaTepuarna (naTyHu).
BHyTpn GapabaHa HaxoanTCs 31eKTPOMarHuT, MOMNOCHI KOTOPOro 3aHNMatT NPUMEPHO MOSOBU-
HY OKPY)XHOCTU CBEpXy A0HU3Yy. CeMeHa COPHSIKOB, MOKPbITbIE MOPOLLKOM, U U3MULLKM NOopoLLKa
NpUTArMBalOTCA K NoBepxHOCTM GapabaHa n copacbiBatoTcs BHM3Y nog 6apabaHom. CemeHa
KYNbTYPHOrO pacTeHUsi, He MOKPbITblE MOPOLLKOM, CBOBGOAHO NaaatoT ¢ 6apabaHa, He AOCTUTHYB
€ro HWXKHeW YacTu.

3.4 dk3ameH

Homep
TekcT BONpoca
Bonpoca
54 [MOHATUE «ONEKTPOTEXHOMOMNSY.
55 XapakTepuUcTUKn SNeKTPOMarHMTHOro Mong Kak HoCUTENs SHepruu.
56 BanaHcoBble ypaBHEHUS.




57 OcHoBbI B3aNMOAENCTBUSA SMEKTPOMAarHUTHBIX Monen ¢ Matepuanamm n GronormieckMm
obbekTamu.

58 Knaccudmkaums anekTpoTexHONormyeckux NpoLeccoB No YacTOTHOMY AuMana3oHy BOSH
3MNEeKTPOMarH1THOro Nons

59 3aKkOHOMEPHOCTU Npeobpa3oBaHWs INEKTPOMArHUTHOW SHEPIMU B TEMIOBYH).

60 Knaccudvkaums anekTpoTeEPMUYECKMX YCTaHOBOK.

61 OneKTpoHarpeB COMPOTUBMNEHNEM.

62 YCTaHOBKM 3NEKTPOKOHTAKTHOrO Harpeea.

63 ObopynoBaHue 3NEeKTPOKOHTaKTHOW CBapKW, HaMeKaHus, HanmnaekW, aneKTpoMexaHnye-
ckon o6paboTKm.

64 OcCHOBbI TEOPUN ONINEKTPUYECKOIO Harpesa.

65 Knaccudmkaums TexHonorndecknx CBY-npoueccos.

66 "eHepaTopbl CBY. MarHeTpoHbI.

67 BonHoBogbl. O6bEMHbIE pe3oHaTopbl. N3nyvaeTtenw.

68 Pusnyeckme ocHOBbI U1 0COBEHHOCTN MHAYKLMOHHOIO Harpesa.

69 KOHCTPYKUUSA MHOYKTOPOB.

70 PacyeT MHAYKUMOHHbIX HarpesaTenemn Ha pasfnyHbIX YacToTax.

71 VICTOYHVKM NUTaHMS MHOYKLUMOHHBIX YCTAHOBOK.

72 OneKkTpoMarHuTHble npeobpasoBaTeny 4YacToTbl.

73 Pusnyeckme 0CHOBbI reHepMpoBaHNs 1 Npeobpa3oBaHNsA ONTUYECKUX U3NYHEHWUI.

74 OcobeHHocTn YO, Bugumoro n VK nanyveHus.

75 YcTaHOBKM flasepHon 06paboTkmn BbICOKON MOLLHOCTMU.

76 OneKkTpocTaTnyeckoe nose 1 none KOPOHHOro paspsaa.

77 YcTaHoBKM cenapauumn n o6paboTkm 3epHa U CEMSIH.

78 ONeKTpoaspo30/ibHble YCTAaHOBKW. YCTaHOBKM 030HUMPOBaHWS BOAbI U BO34yXa.

79 M'mapomexaHnyeckne npouecchl pasfeneHns HeOAHOPOAHbLIX CUCTEM anekTpodnoTa-
LUMOHHBIMW MeTodaMu.

80 MHorogyHKUMOHanNbHbIE 3NeKTPOMeMOpPaHHbIE TEXHONOMMU. DNeKTpoaManms.

81 OneKkTponIasmMonms.

82 CBY-akcTparvpoBaHue.

83 ONEKTPOXMMUYECKME NMPOLECCHI FanbBaHOMIACTUKM U ranbBaHOCTErMU.

84 MarHutHas obpaboTka MaTepuanos.

4. MeTognyeckue maTtepuanbl, onpegensirowme npoueaypbl oeHUBaHUA 3HaHUN,
YMEHUIN, HaBbIKOB 1 (MNKN) onbiTa AeATEeNbHOCTU, XapaKTepU3yLmnX 3Tanbl
chopmMupoBaHMA KOMNeTeHU NN

Mpoueaypbl OLEHNBaHUA B X04e U3yYeHUs ANCUUNIINHBI 3HAaHWUIA, YMEHUI N HaBbIKOB, Xa-
paKTepPU3yoLWMX 3Tanbl GOPMUPOBAHUSA KOMMNETEHLMIA, PErNaMEHTUPYIOTCSA NOSIOXKEHNAMN:

-MBIrYUT 2.4.03-2017 TonoxeHne 0 KypCoBbIX 3K3aMeHax 1 3a4yeTax;

- M BIryut 4.1.02-2017 lNonoxeHne 0 peNTUHIOBOW OLEHKe TeKyLlen ycrneBaeMoCTMu.

4.1 Kputepum n wkanbl OLEHKN ONPOCOB Ha nabopaTopHbIX paboTax.

CTyOeHTy BbICTaBNAETCA OLEHKA:

«OTFINYHOY», ECNWN CTYAEHT OTBETUN Ha BCe BOMPOCHI U JoNyCTun He 6onee 1 owmnbku;

«XOPOLUO», ECNN CTYAEHT OTBETUI Ha BCE BONPOCHI 1 aonyctun 6onee 1 owmbku, HO
MeHee 3 owmnbok;

«yAOBNEeTBOPUTENbHO» — CTYAEHT OTBETWI HE HA BCE BOMPOCHI, HO B TEX, HA KOTOPbIE
Aan oTBeT He JONYCTUN OWnBKK;

«HEeyA0oBNeTBOPUTENIbLHOY», ECNN CTYAEHT OTBETUN HE Ha BCE BOMPOCKI, fonycTun 6o-

nee 5 owmnBOK.

4.2 Kputepum 1 WwKanbl OLLEHKM CaMOCTOATENBHOIO pelleHnst 3af4ad Ha NpakTU4eckmx 3a-
HATUSIX.

CTyOeHTy BbICTaBNAETCA OLEHKA:

«OTIINYHOY», €CNN CTYAEHT peLunn 3agadu, NpMBEn BbIBOA OTBeTa B 0bLLemM BMae v no-
NyYnn YUCNEHHbIM OTBET C YKa3aHNEM Pa3MepHOCTMU;



«XOPOLLOY, ECIM MPU PELLEHMM 3a4aun CTYAEHT AOMNYCTUN He3HaYNTENbHbIE OLWNOKM B
Xxo[e BblBOAa OTBETa B 00LeM BUAE MUy Npu NosTyYeHUN YUCNEHHOro OTBeTa, HO BEPHO yKasarn
unanyeckme 3akoHbl, KOTOpble HEOBXOANMO NPUMEHUTL B PELLEHUMN.

«yAOBNEeTBOPUTENbHO» — CTYAEHT BEPHO yKasan (pmsnyeckne 3akoHbl, KOTOpble HeOb-
XOANMO NPUMEHUTL B PeLLUEHMM AaHHOMW 3a4a4n, HO HE CMOT UX KOPPEKTHO MCMONb30BaTh;

«HeyAoBNeTBOPUTENLHOY», ECNN CTYAEHT HE peLuunn 3agady.

4.3 Kputepumn n Wwkanbl OLEHKN TECTOBbIX 3a4aHWN.

CTyOeHTy BbICTaBNAETCA OLEHKA:

«OTIINYHOY, ECNN CTYAEHT NpaBunbHO oTBeTUN Ha 85-100 % BONpocoB TecTa;

«XOpPOLO», ECNN CTYAEHT NpaBuibHO oTBeTUN Ha 70-84,99 % BonNpocoB TecTa;

«yAOBNEeTBOPUTENbHO», eCnn CTyaeHT oTeeTun Ha 49,99-69,99 % Bonpocos TecTa;

«HeyaoBnNeTBOPUTENbLHO», ECnn CTyAeHT oTBeTun Ha 0-49,98 % Bonpocos TecTa.

4.4 Kputepum 1 WwKanbl OLEHKM Ha ak3ameHe. CTyAeHTY BbICTaBNAETCSA OLEHKa:

KOTIINYHOY», ECNN CTYAEHT OTBETUN Ha BCE BOMPOCHI M JONyCTun He 6onee 1 ownoKy;

«XOpOLO», eCNN CTYAEHT OTBETUI Ha BCe BONPOCkI 1 gonycTtun donee 1 ownbKKU, HO
MeHee 3 oLINOOK;

«yAOBNEeTBOPUTENbHO» — CTYAEHT OTBETWI HE HA BCE BOMPOCHI, HO B TEX, HA KOTOPbIE
Aan oTBET He JONYCTUN OWnbKK;

«HeyAoBNeTBOPUTENIbHOY, EClN CTYAEHT OTBETUI HE Ha BCE BONPOCHI, AonycTun 60o-
nee 5 ownboK.



5. MeToauueckue matepuansi, onpeaensiowme npoueaypbl OLeHMBaHUA 3HAaHUW, YMEHUI, HAaBbLIKOB U (MNKM) onbiTa AeATENbHOCTH,

XapaKTepusyrLwmx atanbl popMUpoBaHUA KOMMETEHLUMN.

OnucaHue nokasarteneun U KpuTepmeB OL,eHUBAHUS KOMMETEHLUIA Ha pa3fiMyHbIX 3Tanax ux oopMmMpoBaHUsl, ONUCaHUE LLKan oLle-
HMBaHUS O KAXAO0ro pesynbTaTta 00yYyeHUs No gucuuninHe/npakTuke

Pe3ynbtatbl 00y4YeHusi
no aranam ¢popmmpoBa-
HUA KOMMNeTeHUUn

Mpeamet
OLIeHKU
(npoAykT nnu
npouecc)

MokasaTenb oueHUBaHUA

Kputepuu oueHnBaHusA

chopMMpPOBaHHOCTU KOMMNETEHLUN

LUkana oueHnBaHuA

Akagemu-
yeckas
oLeHKa

unu 6annsl

YpoBeHb ocBoe-
HWUSt KOMMETEHLMN

MKe-1 - CnocobeH y4qyacTtBoBaTb B paapaGOTKe OoTAeN1bHbIX pa3gesioB Npu NpPoekTnpoBaHMn 00BbEKTOB I'IpO(beCCI/IOHaJ'IbHOﬁ neAaATenbHOCTU

MKB-2 - CnocobeH y4acTBOBaTb B 0DOPMIIEHUM TEXHUYECKON JOKYMEHTALUMN NPU NPOEKTUPOBaHNM 06beKTOB NpodeccroHarbHOM AeaTenbHOCTH

3HaHune npuemoB aHanm3a no-

OcBoeHa (6a3oBbi,

3 60 1 6onee % npaBWbHBbIX OTBETOB 3auTeHo N
CTaBneHHOW 3a4a4n u MeToapl MNOBbILLEHHbIN)
Tect noucka Heob6xoanmMon
MHCpOPMALUN ANS €€ PeLLISHN; meHee 60% npaBuIbHbIX OTBETOB He savre- He oceoena (t'e'qo_
OCHOBbI CUCTEMHOIO NoAxoaa, HO CTaTOYHbIN)
KPUTUYECKOro aHanmsa u CuH-
Te3a nHdopmaumm; Metoabl oBy4aloLLmnincs rpaMoTHO peLumnn 3agady, OTBeTUI Ha 3a4TEHO OcBoeHa (NoBbILEH-
3HaTb npuembl meTogbl c6o- onpeaeneHns 1 oLeHKM nocnea- | BCe BOMPOCHI, HO AOMNYyCTuI He Gonee AByX OLNGOK Hblif)
pa u aHanusa uHgopmauuu; CTBUWI BO3MOXHbIX peLleHni
noHsiTMe LienecoobpasHocTy; 3ajauu; pelleHne KOHKpeTHON oByydatowmicst NPeanoXun BapuaHT peLueHus sapa,
0 NMPEANPOEKTHO [JOKyMEHTa- 3a/jaum npoekTa, BbiGUpast OTBETWI HEe Ha BCe BOMPOChHI, HO B TEX, HA KOTOpble Aar 3auTeHo OcBoeHa (6a3oBblif)
L1K; 0 B3aMMOCBSA3M 3aaay onTumarbHbIi cnocob ee pewe- | OTBET, HE ONYCTUN owmBky
NPOEKTUPOBaHNSA W IKCMIya- HUS, UCXOASA U3 OENCTBYHOLLMX
TauuK; 0 NPOEKTHOMN AOKYMEH- MPABOBbIX HOPM 1 UMetolmxcst | OOYHaIOLUMIACS He NPeasnoxun BapuaHToB peLuenms
TaumK; 0 AeCTBYIOLLNX CobeceioBaHNE | pecypcos 1 orpaHndeHmis; meto- | 3aAad, B OTBETe AonycTun 6onee nNsTy OLWIMBOK
HOPMaTMBHbIX aKTax B (ak3ameH) noB cbopa v aHanm3a uHdopma-
obnacTu aneKkTpoTeXHONornm LMK; NOHSATUE LenecoobpasHo-
CTH; O MPEANPOEKTHON AOKYMEH- He 3ayTte- He ocBoeHa (Hepno-
Tauuu; o B3aMMocBs3u 3agad HO CTaTOuHbIN)
NPOEKTUPOBAHWSA U 3KCnsyaTa-
LMK; O NPOEKTHOW AOKYMEeHTa-
unn; 0 AENCTBYIOLMX HOPMaATUB-
HbIX aKTax B 0bracTu anekTpo-
TEeXHOMornm
YMeTb cocTaBnsTh KOHKY- TecT YMeHuve aHanM3npoBaTb 3afavy, | CTYAEHT aKTMBHO y4acTByeT B cobecejoBaHUn 1 00- 3ayTeHo OcBoeHa (6a30BbIH,

PEHTHO-CMOCOOHbIE TEXHUYE-

OCYLLECTBNATb MOUCK HEOOXO-
auMon nHdopmaumm ans ee

CyXXOeHUW, NoAroToBus aprymMeHTbl B NOSfb3y peLlleHns,
npeanoxun anbTepHaTuBbl, BbiCyLlMBasl MHEHUA

MOBBbILLEHHbIN)




Ckue pelleHust; 060CHOBbI-
BaTb BbIGOp Uenecoobpas-
HOTO peLUeHNs SNeKTPOTEXHO-
norunyeckoro o6opyaoBaHus;
noaroTaBnvBaeT pasgensl
npeanpoeKkTHON AOKYMEHTa-
LM 3NeKTpoTEXHOMNOornye-
ckoro obopyAoBaHns Ha
OCHOBE TUMOBbIX TEXHNYECKNX
peLLUeHNi; 4EMOHCTPMPOBaTh
NOHNUMaHue B3auMOCBA3M
3aJayv NpoeKTMpoBaHNUs n

peLUeHunst; pellaTtb NOCTaBMNeH-
Hble 3aga4u, UCMOMb3ysl CUCTEM-
HbI MOAXOA, Ha OCHOBE KPUTK-
YeCcKOro aHanu3a v cuHTesa
WHOPMaLMK; OLLEeHNBATL MO-
CneacTBus BO3MOXHbIX peLue-
HWI; NPOEKTMPOBAaTb peLleHne
KOHKPETHOW 3agayu nNpoekTa,
BblGMpas onTUManbHbIA cnocob
€e peLleHusi, ucxoas u3 aen-
CTBYHOLLMX NPaABOBbIX HOPM U
NMEIOLLMXCA PECYPCOB U orpa-
HWYEHWI; COCTaBMNATb KOHKY-
PEHTHO-CMOCOGHbIE TEXHUYE-
Ckue pelleHns; 060CHOBLIBaTbL
BbIGOp LienecoobpasHoro peLue-
HWS1 3MEKTPOTEXHONOMMYECKOro

Lpyrux

CTyOEeHT BbINOMHAET ponb Habnoaartens, He BHeC
BKnaja B cobecefoBaHue u obcyxaeHue

aKcnnyaTauum; NnoaroTas- 3anaua obopynoBaHus; nogrotaBnmnea- He 3aute- He ocBoeHa (rje,qo-
nuBaeT pasaenbl NPOEKTHOM eT pasaernbl NpeanpoeKTHON HO CTaTO4YHbIN)
OOKyMEHTaLMKN 3NEKTPOTEX- OOKYMEHTaLMM 3reKTPOTEXHO-
Honorunyeckoro obopyaosa- nornyeckoro obopyaoBaHus Ha
HWSI HA OCHOBE TUMOBbLIX TEX- OCHOBE TUMOBbIX TEXHNYECKNX
HUYECKUX PELUEHNIA; y4nTbl- peLLeHnii; 4EMOHCTPUPOBaTh
BaTb TpeboBaHWs HOpMaTUB- NMOHMUMaHWe B3aUMOCBS3M 3aaay
HbIX aKTOB MPW MPOEKTUPOBa- NPOEKTUPOBAHUSA U SKCyaTa-
HUKM 0OBbEKTOB Npodbeccno- uun; NogroTaBnvBaeT pasgenbl
HanbHOW AeATENbHOCTH NPOEKTHON AOKyMEHTAaLMM 3reK-
TPOTEXHOMOrM4eckoro obopyao-
BaHWsi HA2 OCHOBE TUMOBbLIX TEX-
HUYECKUX PELLEHUI; yunTbiBaTb
TpeboBaHUsi HOPMATUBHbIX aK-
TOB NPV NPOEKTUPOBAHNM
06BbeKTOB NpodeccrMoHanbHom
neaTenbHOCTH
BnapeTb HaBbikaMu Npoek- 3apava BrnageHve HaBblKaMy MPOEKTUPO- | oby4aroLmiAcs rpamoTHO 1 6e3 owmnboK pelunn 3agadvy OcBoeHa (NoBbILLEH-
TUPOBaHUS; LienecoobpasHo- BaHWs pELIEHNs1 KOHKPETHOM nnun oby4arLLmMncsl NpaBMIbHO peLuunn 3agady, Ho B 3auTteHo o)
CTbl0; HaBblKaMu NPeanpoeKT- 3afaun npoekTa, Bblovpas BbIYMCIEHMSX AOMYCTUM OLLUNGKM
HOl paboThl; MOHMMaHWEM onTumarbHkIi cnocob ee pelue-
B3aUMOCBS31 3a4aq NpoeKTU- HUS, UCXOAS U3 AENCTBYIOLLMX ob6y4aroLLmMiics NpeaoXun BapuaHT peLleHns 3agaym 3auTteHo OcBoeHa (6a3oBblif)
poBaHus 1 3KcnnyaTaumu; NpaBoOBbIX HOPM 1 UMEIOLLINXCA
HaBbIKaMM NPOEKTHOW pa- PECYPCOB U OrpaHuUeHIit; HaBbl- | OOYYaOMIACA He NPeanoXns BapaHToB peLleHNs He 3aute- | He ocBoena (Hepo-
6OTbI; HOPMATVUBHBIM MbiLLSIE- Kamu NpoeKkTupoBaHus; ueneco- | 3aAatu HO CTaTO4HbIiA)

H1Uem npu peeHnn 3agad
co3gaHuAa 1 aKkcniyatauunuum

06pasHOCTbI0; HaBbIKaMM
NpeanpoeKTHON paboThbl;




3MEKTPOTEXHOIOTMYECKOTO
obopyaoBaHusi

NMOHNUMaHNEM B3aUMOCBSI3M 3a-
a4y NpoeKTMPOBaHWS 1 3KCMya-
TauWu; HaBbIKaMM NMPOEKTHOMN
paboTbl; HOPMaTUBHLIM MblLLSIE-
HVWEM Npu peLleHnn 3aaad co-
3[aHnsA 1 3KChyaTaummn anek-
TPOTEXHOMOrMYeckoro o6opyao-
BaHus
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