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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH mpoBOUThH HAYYHBIE UCCIICIOBAHMS B 00JIACTH 3JICKTPOTEXHOIOTUUECKHUX
MPOLIECCOB U YCTAHOBOK C CUCTEMAMHU MUTAHUS U YIIPABICHUS
NI-1 IemoHCTpUpYET MOHUMaHUE (PU3HMUECKHUX MTPOIIECCOB M 3aKOHOMEPHOCTEH B JIEKTPO-
TEXHOJIOTHYECKUX YCTAaHOBKAX U CUCTEMax Pa3jIMYHbIX BUIOB
N/I-2 JlemoHCTpUpYyeT yMEHUE IPOBOJUTH HAYYHBIE UCCIETOBAHUS JIEKTPO-
TEXHOJIOTHYECKUX YCTAHOBOK Pa3IUYHBIX BUJIOB

2. [IK-2 CnocobGeH onTUMalIbHO BRIOMpaTh Hanbosee 3 HEeKTUBHBIE U3 U3BECTHBIX U
IIPOEKTUPOBATh HOBbIE TEXHUUYECKUE PELICHUS B 00JIACTH 3JIEKTPOTEXHOJOTUUECKUX YCTAHOBOK U
CUCTEM
NJI-1 JleMoHCTpUpPYET yMEHUE BBIOUPATh KPUTEPUU IPUHSATUSI IPOESKTHBIX PEILICHUMN
NJI-2 JleMOHCTpUpYET YMEHHE IPOBOIUTH ONTUMANIbHBIN BEIOOP MPOEKTHBIX PEIICHUI
NJ1-3 JleMoHCTpUpPYET BiIaJIcCHUE METOJAMU pacuéra, IPOEKTUPOBAHUS U KOHCTPYUPOBAHHUS
JIEKTPOTEXHOJIOTHUECKUX YCTAHOBOK U CUCTEM U UX JJIEMEHTOB
NJ1-4 leMoHCTpUpPYET YMEHUE NPOBOIUTH TEXHUKO-DKOHOMUYECKOE 0OOCHOBaHHE
IIPOEKTHBIX PEIICHUI

1 BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanmmzanuu: ITncemenHas pabora
1. Konrponbnas pabora Ne 1 (KonTtposbhas pabota)
2. KontponbHas padota Ne 2 (KonTtponwsHas pabota)
3. KonrponbHas padota Ne 3 (KonTponbhas pabota)
4. KontponbHas padota Ne 4 (KonTtponwsHas pabota)
5. TectupoBaHue MO BOIpOCaM TEIUIONEPelaul U MaTepruanam, IpUMEHIEMbIM B
koHcTpyKuusax JIIC (Tectuposanue)

Dopma peanuzanuu: [lpoBepka 3aganus
1. ITpoBepka pacuera u npoexkrupoBanus II1C HenpepriBHOTO AeiicTBus (Pemenue 3anayq)

BPC nucuuIInHbI

1 cemectp

Beca koHTpOIBHBIX MeponpHsITHiL, Y0

HNunekc KM- | KM- | KM- | KM- | KM- | KM-

Pa3ngen nucnuIninHbl KM- 1 9 3 4 5 6

Cpox KM: 4 8 9 12 16 16

O6nacTi MPUMEHEHU S, TEXHOJIOTHYECKUE U TEXHUKO-
HYKOHOMUYECKHE MPEUMYIIIECTBA dJIEKTPOHArpeBa
COIPOTHBIICHUS




OO6nacTu NpUMEHEHHUs, TEXHOIOTUYECKHE U TEXHUKO-
HPKOHOMUYECKHUE IPEUMYILECTBA 3JIEKTPOHArpPEBa
COIIPOTHBIICHUS

Tennonepe;[aqa B DJICKTPUUYCCKUX ITE€Uax
COIIPOTUBJICHHUA

Tennonepe;[aqa B DJICKTPUUYCCKUX ITE€Uax
COIIPOTUBJICHHUA

CoBpeMeHHbIE MaTepuallbl, UCIOIb3yeMbIE B
koHCcTpyKuusx D11C

CoBpeMeHHbIE MaTepuallbl, UCIOIb3yEeMbIE B
koHCcTpyKuusx DI1C

I/IH)KeHepHBIG MCTOAHKH pacy€Ta U IIPOCKTUPOBAHUA
OIIC

I/IH)KeHepHBIG MCTOAHKH pacy€Ta U IPOCKTUPOBAHUA
OIIC

Oco0eHHOCTH KOHCTPYKLIMH, pacyeTa, 3KCITyaTaluu
BakyyMHbIX DIIC 1 aBTOMaTu4eckoro ynpaBjieHuUs
BakyyMHbIMU DIIC

Oco0eHHOCTH KOHCTPYKLIMH, pacyeTa, IKCIUTyaTaluu
BakyyMHbIX DIIC 1 aBTOMaTHUECKOTrO yIpaBJIeHUs
BakyyMHbIMU JI1C

O6uiacTi NpUMEHEeHUs!, KOHCTPYKLIUU YCTaHOBOK
UH(]pPaKpaCHOTO HarpeBa U 0COOCHHOCTH
ABTOMATHYECKOTO yIpaBJICHUS HHYPaKpaCHBIM
HarpeBoM

O6uiacTi NpUMEHEeHUs!, KOHCTPYKLIUU YCTaHOBOK
MH(]pPaKpaCHOTO HarpeBa U 0COOCHHOCTH
ABTOMATHYECKOTO YIPaBJICHUS HHYPaKpaCHBIM
HarpeBoM

KoHcTpykiuu, pacuer 1 0COOEHHOCTH IKCILTyaTaliiuu
YCTaHOBOK IIPSIMOTO HarpeBa CONPOTHUBIICHHUS.

KoHcTpykiuu, pacuer 1 0COOCHHOCTH IKCILTyaTaIliu
YCTaHOBOK IPSIMOTO HAarpeBa COMPOTUBIICHUS

OIIC xak moTpeOUTENH IEKTPOIHEPTUH,
paunoHanbHas skcrutyaranus I11C, mytu sHepro- u
pecypcocOepekeHus

OIIC kak moTpeOUTeNH IEKTPOIHEPTHH,
panuonanbsHas skcrutyarauus D11C, mytu suepro- u
pecypcocOepexeHus

Bec KM:

15

10

15

15

25

20

$06m1as yacts/Jj1s1 MPOMEKYTOUHOMN aTrTecTaund

BPC kypcoBoii padoTbl/mpoexTa

1 cemectp
Beca KOHTpOIBHBIX MepOnpHsITHI, Y0
Paznen nucuumniamHbl Mupexc KM- | KM- | KM- | RKM-
ASTA KM: 1 2 3 4
Cpox KM: 4 8 12 16
OrnpezesieHre reOMETPUIECKIX Pa3MEepOB TTEUH +
TermoBoy pacyer neyu, onpeaeIeHue YyCTaHOBICHHON MOIITHOCTH +

TCIIJIOBBIX 30H




Pacuer HarpeBaTCJIbHBIX 3JICMCHTOB

Pacuer MexaHu3Mma nepemMeIieHus 3arpy3ku +
CocTaBieHHUe CXEMbI AJIEKTPUUYECKON MPUHITUTTAATIBHOM +
OcCHOBHBIE TEXHUKO-DPKOHOMUYECKHE ITOKA3aTeN YCTAaHOBKU +
Paspabotka rpaduyeckoii yactu npoexTa u opopmieHue +
pacueTHO-MOSICHUTENILHOM 3alHCKU

Bec KM: | 15 25 30 30




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCLUIUIMHE
IK-1 U-1nka1  HdemoncTtpupyet | 3HaTh: Kontponbnas padota Ne 1 (KontponsHas padota)
HOHUMaHHe ¢busnyeckux | punUEcKue MpoLecchl B TectupoBaHue o Bonpocam TeIUIoNepeay U MaTepraiam, IpUMEHsIeMbIM
IIPOLIECCOB U | dJIeKTponedax B koHcTpyKuusax JIIC (TectupoBanue)
3aKOHOMEPHOCTEM B | conpotuBienus (JI1C) u ux
AIIEKTPO-TEXHOJIOTUYECKUX | 3aKOHOMEPHOCTH
YCTAaHOBKax M CHCTEMax | CBOWCTBA MaTepUaoB,
pa3IMYHBIX BUJIOB UCTIOJIb3yEMBIX B
koHcTpykuusax IIIC
YMers:
peaTh 3a/1auu
CTallMOHApHOU U
HECTallMOHAPHOM
teronepenaun B D11C
I1K-1 N-2nk1 JemoHcTpupyeT | 3HaTh: KonTtponbHas padora Ne 2 (KontponbHas paboTa)
yMEHUE IPOBOJUTH | METOIBI MOJICITUPOBAHHSI
Hay4yHbIE uccienosanus | npoueccos B OIIC u
AIIEKTPO-TEXHOJIOTHYECKUX | IKCTIEPUMEHTAIBHOM
YCTaHOBOK Pa3INYHBIX | UACHTU(DUKALIIH
BHJIOB napametpos IIIC
YMers:
MPOBOJIUTH MAaTEMATHIECKOE
MO/IEIMPOBAHHE MTPOLIECCOB
Harpesa uzgenuit B O11C
I1K-2 U-1nk2 JeMoHcTpupyeT | YMETh: KontponsHas padora Ne 3 (KonrponbHas pabota)

YMEHHE BBIOMPATh KPUTEPUU

BBIOMpATh KPUTEPUH

Kontponbnas padota Ne 4 (KortponpHast pabota)




TPUHATHS MPOEKTHBIX | MPOEKTHBIX PELICHUH,
peuieHuit UCX0/s U3 TpeOOBaHUM
TEXHOJIOTUIECKOTO
npolecca, yCJIOBUH 1
OTpaHUYCHUH IIPU
IIPOEKTUPOBAHHUH,
II0Ka3aTesel KayecTBa
I1K-2 N-2nk->  JemMoHCTpUpYET | YMETh: Kontponbnas padota Ne 3 (KontponbHas pabota)
yMeHue IIPOBOJUTH | IIPOBOJUTH ONTUMAJIbHBIN KonTponbnas padorta Ne 4 (KontponbHas padoTa)
ONTUMAJIbHBIN BBIOOp | BBIOOP NMPOEKTHBIX pEIICHU
IPOEKTHBIX PEUICHUI AIIEKTponeueit
COIIPOTHBIICHUS
I1K-2 WN-3nk-2  JleMOHCTpHUpyeT | YMeTs: [IpoBepka pacuera u npoekrupoBanus II1C HenpepbIBHOTO AeHCTBUS
BJIaJICHUE METOAaMU | IPOBOIUTH (Pewenue 3anau)
pacuéra, IpOEKTUPOBAHUS U | IIPEIBAPUTEIbHBIA pacueT KonTponbnas padota Ne 4 (KontposbHas padoTa)
KOHCTPYUPOBAHMS nedelt COnpoOTUBIICHUS
ANEKTPOTEXHOJIOTMYECKUX (pacuet rabapUTHBIX
YCTAaHOBOK M CHUCTEM M HX | pPa3MepOB), TEIIOBOH
DIIEMEHTOB pacuer, pacyer
HarpeBaTeIbHbIX JJIEMEHTOB,
pacueTr MexaHu3Ma
nepeMeIleHus 3arpy3ku B
revax HEempepbIBHOTO
NENCTBUSA
pa3pabaThIBaTh JJIEMEHTHI
koHcTpyKuuu JI1C
COCTABIISATH CXEMBI
JJIEKTPUUYECKHUE
MPUHIUTTHATEHBIE TTHTAHHS
u ynpasinenus O11C
ITK-2 N-4nk2  HdemoHcTpupyet | 3HaTh: Kontponbnas padota Ne 1 (KortponsHas pabota)
yMeHue IPOBOJUTH | CITOCOOBI MOBBILICHUS IIpoBepka pacuera u npoexktupoBanus DIIC HenmpepbIBHOTO AEUCTBUS

TCXHUKO-ODKOHOMHUYECCKOC

nagexuoctu OIIC,

(Pemenue 3amay)




000CHOBaHUE
peuieHuit

IIPOEKTHBIX

MOBBILIEHUS
IIPOU3BOIUTEIBHOCTH,
CHUKEHUS YIEIBHOIO
pacxoza MEeKTPOIHEPIUH
OCHOBHBIE€ TEXHUYECKUE U
TEXHUKO-I)KOHOMHUYECKUE
IIpeuMyIlecTBa
JJIEKTpOHArpeBa
CONPOTHUBIICHHUS

YMersb:

pacCYUTBIBATH OCHOBHBIE
TEXHUKO-I)KOHOMUYECKUE
rapameTpsl Ieyein
COIIPOTHUBJICHUS

KonTtponsnas padora Ne 4 (KonrponbHast pabota)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Kontpoabnas padora Ne 1

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mpoBeeHHs] KOHTPOJIbLHOIO MeponpusATHs: BEHINONHIETCS NMHUChbMEHHOE 3aJaHueE.

Bpewms Boinonanenus 90 MUHYT.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

HCO6XO,I[I/IMO BBIIIOJIHHUTB BCC ITYHKTBI 3alaHNs, 1aB pa3BECPHYTHIC OTBCTHI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: (QU3MYECKHE MPOIECCH B
AIIEKTpOIeyax COIPOTUBIICHUS
(OI1C) u ux 3aKOHOMEPHOCTHU

1.MaiiTe onpeneseHus IEKTPOHArpeBa COPOTUBIICHHUS
IpsAMOro 1 KOCBEHHOIO ZIGﬁCTBHH.

2. Knaccugukanus 3nekTporneyeil COnpoTUBIECHUS C
BO3JYLIHOM cpenoi 1o temmneparype. Kakumu
(akTOpamMu ONpeAesIOTCA I'PaHHILIbI
HU3KOTEMIIEPATYpHOTO ¥ CPEIHETEMIIEPATYPHOIO,
CPEIHETEMIIEPATYPHOT'O U BBICOKOTEMIIEPATYPHOT O
nrana3’oHoB?

3HaTh. OCHOBHBLIC TEXHUYECKHE H
TCXHUKO-OKOHOMHWYCCKUEC

I.HCPC‘II/ICHI/ITG OCHOBHBIC TCXHOJIOINYCCKHUEC N TCXHHUKO-
OKOHOMHYCCKUC MMPCUMYILCCTBA SJICKTPpOHArpeBa

npeumMmyniecTBa QJICKTpOHArpeBa COIIPOTUBJICHHA.
COIIPOTUBJICHHUA
YMeTh: peuiaTb 3aga4du l.OHpeI[eJ'II/ITL TCIIJIOBBIC IIOTCPU OOKOBOMW CTCHKH

CTAallMOHAPHOW M HECTAallMOHAPHOMN
teronepenaun B OI1C

KaMEpHOU TeYHU COMPOTUBJICHUS (CM. pUC.) U
TeMIIepaTypbl Ha TpaHuLax cioeB GpyrepoBku. CTeHKa
COCTOUT W3 OTHEYMOPHOTo clios (tamot-ierkosec HIJI-
1,3, TEMIOMPOBOIHOCTE C YUETOM TEMIIEpaTypHOH
3aBucumoctu 0,407+0,000349t B1/(m-°C)) TonmuuHo
S1=113 MM ¥ TEMIOU3OISILIHOHHOTO CIIOS
(mmatomuToBsIid Kuprmy Mapku J[-500,
TETIONPOBOAHOCTb C YUETOM TeMIIEpaTypHOU
3apucumoctH 0,105+0,233 B1/(m-°C)) TommuHon S2=230
MM. Temniepatypa neun t1=800°C, remneparypa
HapyxHOro Bo3ayxa tHap=20°C. Pa3mep BHyTpeHHEH
noBepxHocTu creHku F1=1x1 m. Koapdunuent
TETUTOOT/IaYH KOHBEKIHEH 0T HapyKHOU ToBepxHOoCTH 10
Bt1/(M2-°C).
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2.0mpenenuTh BpeMs HarpeBa CTaIbHOTO IITaMIIa O]
3akanky B DIIC. Pasmepsl mramna 300300200 MM, oH
YKJIaJIbIBAETCS HA TTOJI [I€YH, HATPEBATENIN PACTIOI0KCHBI
CBEPXY H C YEThIpeX OOKOBBIX CTOPOH, B IOy
HarpeBaTey OTCYTCTBYIOT. 3aJaHHAas TeMIeparypa
HarpeBa 900°C, remneparypa neun 930°C, mapameTpbl
MaTepuana: TermIonpoBoaHoCcTh A=34,9 B1/(Mm-°C),
ynenpHas TeroeMkocts C=670 J[x/(kr-°C), IIOTHOCTh
v=7800 kr/m3; K03 UIIUEHT TeMIIepaTypOIPOBOAHOCTH
a=34,9/(670-7800)=6,68-10—-6 m2/c. I1pu tneun=930°C
koa¢hdunment remnootaayn a=210 Bt/(m2-°C).
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Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu 8binOIHeHUs 3HaHus: JJaHbl IpaBUIbHBIE, TOJHBIE OTBETHI HA BCE
NYHKTBI 3aJJaHHs], WIN JOMYIIEHbl HETOYHOCTD MO0 HEMOIHbIM OTBET MPU BBIIOJHEHUH HE OoJiee
OJTHOTO TTYHKTA 33/IaHUSI.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu blnoiHeHus sHanus: HenmpaBUIbHO BBITIOIHEH OJIUH ITYHKT 3aJaHus,
WJTH JTOTTYIICHB HETOYHOCTH JINOO HETIOJHBIC OTBETHI IIPH BHITIOJTHCHHUH JIBYX ITYHKTOB 3aJIaHUS.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus 3nanus: HempaBuibsHO BBITTOTHEHBI 1BA MYHKTA 3aaHUS,
VT JTOTTYIIICHB HETOYHOCTH JINOO HETOJHBIC OTBETHI TIPH BHITIOJTHCHHUH TPEX WK 0OJiee ITyHKTOB
3aJlaHusl, UM HEMPAaBUILHO BHITIOTHEH OJIMH U3 MMyHKTOB 4, 5 3amaHusl.
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KM-2. TecTupoBaHue Mo BONPOCaM TeIJIoNepeaayd U MaTepuajaam, NpUMeHsieMbIM B

KoOHCTpyKuusax IIIC

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOJIBLHOTO0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mpoBeeHHsI KOHTPOJIbLHOIO MeponpusATHs: BEINONHIETCS NMHUChbMEHHOE 3aJaHue.

Bpewms Boinonnenus 30 MUHYT.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

W3 npesioskeHHbIX BApMaHTOB OTBETA HA KaX/IbIi U3 BOIPOCOB TECTUPOBAHUS HEOOXOAUMO
BbIOpaTh MPaBUIIbHBIN (€IMHCTBEHHBIN) OTBET.

KoHTposibHbIEe BONPOCHI/3aJaHUA:

3HaTh: CBOICTBA  MaTepUAJIOB,
UCTIOJIB3YEMBIX B KOHCTPYKITHSX
SIIC

1.1t BaKyyMHOM I1€4M CONIPOTUBJIEHUSI, B KOTOPOU
OCYILECTBIISIETCS TEPMOOOPaObOTKa KpeMHUICOep Kalen
3arpy3ku npu temnepatype csbiie 1200 rpanycos
Lenbcusi, MOXKHO PEKOMEHI0BaTh HarpeBaTEM U3:.

A. Bonbdpama.

b. Moim0OneHa.

B. YrnepoaHoro koMno3uTHOro Marepuania.

2.Kakoil u3 nepeyucieHHbIX MaTepUaJIOB HE SIBIIAECTCSA
OE3HUKEJIEBBIM CIUIABOM COIPOTUBIICHUS?

A. X23105.

b. X27HOST.

B. X20HS0.

I'. X13104.

. X15105.

3.Kaxoe 13 npuBeeHHBIX YTBEPKACHUM HE SBISETCS
BEPHBIM?

A. Hukenbconepxaniye CriaBbl COMPOTUBICHUS
XapaKTEepU3YIOTCS JIydIlel TNIACTUYHOCTBIO U
00pabaThIBAEMOCTHIO B CPAaBHEHUU C O€3HUKEICBBIMH.
b. Hukensconepskaniye crijiaBbl COIPOTUBIICHUS
CYLIECTBEHHO MEHee, YeM Oe3HHUKENEBbIE, TOABEPIKEHBI
YJUIMHEHUIO («I10JI3y4eCcTH») IPU HarpeBe.

B. be3HukeneBble CIUIaBbl CONPOTUBIICHUS MEHEE, YEM
HUKEJIbCO/IepIKallne, MOAXOIAT Ui paboThl B
BOCCTaHOBUTEIIBHOM Cpelie.

I'. Pabouas Temrieparypa Bcex O€3HUKENIEBbIX CIUIABOB
COTIPOTHUBIICHUS HIKE, YEM HUKEIbCOIEPKaIIIHX.

J1. Hukenbconep:kalue CIjlaBbl CONPOTUBIICHUS B
CpPaBHEHUHU ¢ OE3HUKEIEBBIMU MEHEE KPUTUYHBI K
MaTepuany GyTepoBKH MEUH.

4.CnocoO6HOCTh MaTepuaoB IPOTUBOCTOSATH KOPPO3IUU
IIPY MOBBIIIEHHOM TEMIIEPAType Ha3bIBAETCS:

A. TepMOCTONKOCTBIO.

b. XKapomnpoyHocThlo.

B. ’KapocToiikocTsto.

I'. TenoBo# HEPLUHUOHHOCTBIO.

/1. TepMOIIIaCTUYHOCTEIO.

5.Mcnonp30BaHue TOTO WM HHOTO MaTepHuaja Jyis
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M3TOTOBJICHUSI HarpeBaTesiel BAKYYMHBIX MeUeid
OTPaHUYMBACTCS, IPEXK]IE BCETO:

A. TepMOCTOMKOCTBIO MaTepHuara.

b. OxucnsemocTbio MaTepuana.

B. CxnoHHOCTBIO MaTepHalia K HICIIApEHHIO B BAKyyMeE.
I'. TennoBOM MHEPLIMOHHOCTBIO MaTepHUaa.

J. KaponpouHOCThIO MaTepHaa.

3HaTh: (U3UYECKUE TIPOLECCH B
JIIEKTpOTIeYax COIPOTHUBIICHUS
(BIIC) 1 ux 3aKOHOMEPHOCTH

1.IlpuHiun 1efcTBUS 3JIEKTPOIIEYE COIPOTUBIICHUS
(BIIC) mpsimoro HarpeBa OCHOBAH Ha:

A. HarpeBe uzgenuii 15)k0yJ€BbIM TEILUIOM,
BBIICIIAIOIUMCS IIPU IPOTEKAHUU 3JIEKTPUYECKOT0 TOKA
HENOCPEACTBEHHO I10 CEYEHUIO U3/IETHSL.

b. Harpese uzaenuii Tokamu IpoBOJAMMOCTH,
BO3HUKAIOIIMMHU IIPU IPOHUKHOBEHUU
JIEKTPOMAarHUTHOW BOJIHBI B MaTepuall.

B. Harpese uznenuii 1k0yJIeBbIM TEILIOM,
BBIICIISAIOIUMCS IIPU IPOTEKAHUU 3JIEKTPUUECKOT0 TOKA
10 CTOPOHHEMY HarpeBaTeto.

I'. Harpese uznenuii TOkaMy CMEILLEHUS, BO3SHUKAIOLIUMU
IIpY IPOHUKHOBEHUHU JIEKTPOMArHUTHOW BOJIHBI B
MaTepual.

J1. Harpese Temninom, BeIAEIAIOMUMCS IIPU TPEHUHU
u3nenus 00 abpa3suBHYIO MOJUIOKKY.

2.Ilepenaua Temia OT HarpeBaTeliel 3arpy3Ke B
BakyyMHbIX JIIC ocymiecTBiseTcss NpEeUMYILECTBEHHO:
A. TennonpoBOAHOCTHIO.

b. EcTecTBEHHOI KOHBEKIUEHN.

B. U3nyuenuem.

I'. KonBekuyen mpy KUMEHUH TEIUIOHOCUTEIIS.

/1. BEIHY)K1IeHHON KOHBEKIMEH.

3.TennoBoi MOTOK TEIJIONPOBOJHOCTH YEPE3 MIIOCKYIO
OECKOHEUYHYIO CTEHKY MPU MPOYUX PABHBIX YCIOBUAX
CBSI3aH C TOJIIIMHON CTEHKH CIEAYIOLIINM
COOTHOILIEHUEM:

A. IlponopuuonaneH.

b. O6patHO mponopiroHaeH.

B. O6patHo nponopuyoHaneH KBajpaTy TOJIIIUHBI.

I'. IIponnopuroHalieH KOPHIO KBaAPAaTHOMY U3 TOJIIIHHBI.
. He 3aBucwur.

4.KoapdunmeHT TerooTaauyu KOHBEKINEeH
XapaKTepU3yeT:

A. CiocoGHOCTh MaTepuana IpoOBOIUTH TEIUIO.

b. CnnocoGHOCT MaTepHaa akKyMyJIupOBaTh TETUIO.
B. CriocoOHOCTh TOBEPXHOCTH H3JIy4aTh TEILIO.

I'. YcnoBus KOHBEKTUBHOTO TEMIOOOMEHA MEXKITY
IMOBEPXHOCTBIO U OKPYXKAIOIIEH CPEIOM.

J1. CrtocoOHOCTh TOBEPXHOCTH TIOTJIOMIATH TEIJIOBOE
U3JIy4EHUE.

5.lHTEHCUBHOCTh KOHBEKTUBHOI'O TEIJIOOOMEHA MpHU
YBEJIMUEHUH CKOPOCTHU JABUKEHUS CPEIBL:

A. YMeHbIHATCS.

b. YBennuurces.
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B. Ocranercst HeM3MEHHOM.
I'. YMeHbIIUTCS WM yBEJIUUUTCS B 3aBUCUMOCTH OT
TEMIIepaTypbl CTEHKH.
J. YMEeHbIIUTCS WK YBETUYUTCS B 3aBUCUMOCTH OT
CBOWCTB CPEJIbl.
6.Tena, moriomatomniast CiocoOHOCTh KOTOPBIX paBHa 1,
Ha3bIBAKOTCA:
A. AGCOJIOTHO YEPHBIMH.
b. Cepbimu.
B. A6comoTHO 6enbIMu.
I'. AGCONIOTHO TPO3paYHBIMH.
. CenexkTUBHBIMH U3Ty4YaTEISIMU.
7.B cooTBEeTCTBUM C 3aKOHOM BrHa Makcumym
CHEKTPAJIbHOM MUIOTHOCTH TEIUIOBOTO U3JIYYECHHS MPU
MOBBIIIEHUU TEMIEPATYPHL:
A. Cmemraercst B 0051acTh 00Jiee KOPOTKUX BOJTH.
b. Cmemaetcs B o6sacts 60j1ee JIIMHHBIX BOJH.
B. Cmemaetcs B 00s1acTh 6051€€ KOPOTKHX WIH 0oJiee
JUTMHHBIX BOJIH B 3aBUCHMOCTHU OT

CTEIEHU YEPHOTHI Tea.
I'. Cmemaetcs B 00y1acth 00J1ee KOPOTKUX MITH OoJiee
JUIMHHBIX BOJIH B 3aBUCUMOCTHU OT

[IPO3PAYHOCTH TEJA.
. He cmemaercs.
8.Pe3ynpTupyromniuii TErioBoM MOTOK TEIIO0OMEHa
M3IIy4eHUEM MEXIY ABYMS TEIAMH, ONPEACIIACTCS:
A. Tonpko TemmepaTtypamu Tedl.
b. TemnepaTypamu 1 CTETIEHSIMU YEPHOTHI TEJI.
B. Temniepatypamu M IUTOIIAIbIO TOBEPXHOCTH TEIL.
I'. CTeneHpto 4epHOTHI U B3aUMHBIM PACIIONI0KEHUEM
TeN.
/1. Temneparypamu, CTENIEHbIO YEPHOTHI, pa3MEPAMH,
(hopmoii 1 B3aUMHBIM

PaCIOIOKEHUEM TeE.
9.Kputepuii buo orpaxkaer:
A. XapakTep eCTECTBEHHOI'O JBUKEHUS CpeAbl TPU
KOHBEKTUBHOM TEIIJIOOOMEHE.
b. Xapakrtep BbIHYX/I€HHOT'O IBUKEHUSI CPEJIbI TIPU
KOHBEKTUBHOM TEILJIOOOMEHE.
B. CBoiicTBa TEMIOHOCUTETIS.
I'. Bpems HarpeBa 3arpy3Kku TEIUIOBBIM TOTOKOM OT
HarpeBaTeleH.
M. Tlepenan TemnepaTyp Mo CEYEHUIO 3arpy3KH B
IIPOLIECCE €€ HarpeBa.
10.YpaBHEHHUsI, OMMCHIBAIOIIUE MPOIIECCHI TEMJI000MEHA
B MTOJIOOHBIX CUCTEMAaX, B BUJIE 3aBUCUMOCTEH MEXTY
0e3pa3MepHBIMU KPUTEPHUSIMHU, HA3BIBAFOTCS:
A. TuddepennanbHbIMU ypaBHEHUSIMH
TETJIOMPOBOAHOCTH.
b. Pa3HOCTHBIMU ypaBHEHUSIMH.
B. KpurepualibHbIMU ypaBHEHHUSIMU.
I'. YpaBHeHHsIMU B OTHOCUTEIBHBIX €IMHULIAX.
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‘ J1. Henmuueitasivu muddepeHnmaibHbIMA YPaBHEHUSIMH.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakxmepucmuxu eblnoaHeHus 3Hanus: JlaHbl MpaBUIbHBIC OTBETHI HA BCE BOIPOCHI
TECTUPOBAHUS, WJIM JIaH HENPABIIBHBIA OTBET TOJIBKO HA OJIUH BOIIPOC.

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blNOIHeHUs. 3HaKus: J|aHbl HeTPaBUIIbHBIC OTBETHI HA JIBA, TPH WIIH
YEeTHIPE BOMPOCA TECTUPOBAHHUS.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu binoIHeHus 3Hanus: JlaHbl HeTpaBUJIbHbIE OTBETHI HA MSTh, IIECTh
WJIM CEMb BOIIPOCOB TECTUPOBAHUS.

KM-3. KonutpouabHasi pagora Ne 2

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec xouTposabHoro meponpusitust B bPC: 15

IIpouenypa mpoBeneHHsi KOHTPOJIBHOIO MEpPONPHUATHS: BBINONHIETCS NUCBMEHHOE 3aJaHUE.
Bpewms Bemmonnenust 90 MunyT

Kparkoe cogep:xkanue 3agaHus:
Heo0xo011Mo BBINOJIHUTE BCE MYHKTHI 33aHUSL, JJaB Pa3BEPHYTHIE OTBETHI.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: METOJbl MOJEIUPOBAHUS 1.Kakue uncieHHble METObI MATEMATUKU IPUMEHUMBI
IIPOLIECCOB B SIIC u JUIs pacyeTa TEMIEPATYPHBIX MOJIEH B IeYax
AKCIIEPUMEHTAIBHON conpotuBiieHus? J{aliTe KpaTKyro XapaKTepUCTHKY
uaeHTuukanuu napamerpos II1C BO3MOXXHOCTEHN 3THUX MeTo0B. Kakue mporpaMMHbIe

MPOJYKTHI PEATU3YIOT YKa3aHHbIE METO/bI?
2.ITopo6GHO U3I0XKUTE METOJUKY IKCIIEPUMEHTATBHON
UICHTU(QUKALUY TApaMETPOB CPEAHETEMIIEPaTyPHOI
[I€YH CONPOTHUBIICHUS - TIOCTOSIHHON BPEMEHHU U
kod(pdurmenta nepenaun. Kak MoxxHo
9KCIIEPUMEHTAIBHO ONPEAEIUTH MOIIHOCTD TEIJIOBBIX
MoTeph Neuu (1o pe3yapTaTaM TEIJIOBbIX U3MEPEHUN U
10 MOIITHOCTH XOJIOCTOT'O X0J1a MPY yCTaHOBUBIIEHCS

TemMriepatype)?
YMers: IIPOBOJUTH 1.U3nenue 3ananHoit ¢popmbl HarpeBaetcs B JIIC ¢
MaTeMaTH4ecKoe MOJEIUPOBaHNE MPEUMYIIECTBEHHO KOHBEKTUBHBIM TEIJI00OMEHOM.
IIPOLIECCOB HAarpeBa WU3JAEIUil B TemnepaTypa cpeabl HOCTOSTHHA. 3aIUIINTE
SIIC MaTemaThueckoe onucanue (auddepeHnransHoe

ypaBHEHHE TETIONPOBOAHOCTU U YCIOBHS
OJTHO3HAYHOCTH ) TIPOIIecca HarpeBa M3/IeiHs
(HectanmoHapHoro npouecca). CocraBbTe U OSACHUTE
OJI0K-CXeMy KOHEYHO-Pa3HOCTHOTO PEIICHHUS 3a1a4H
pacuera HEeCTallMOHAPHOTO TEMIIEPaTYPHOTO MOJIs B
W3JICNINH C YYETOM TeMIEPAaTyPHOH 3aBUCHMOCTH
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TEIUIONPOBOAHOCTH MaTepHalia 3arpy3Ku. Y KaKuTe,
Kakue JOMYIIECHUs JeNAIUCh PU MOACIUPOBAHUU.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6bInOIHeHUs 3HanusA: J|aHbl IpaBUIbHbIE, IOJHBIC OTBETHI HA BCE
MYHKTHI 33JIJaHHsI, WIN JOMYIICHBI HETOYHOCTb JTHMOO0 HENOJIHBIN OTBET NPH BBIOJHEHUH He Ooliee
OJIHOTO TYHKTa 3aJ[aHusl.

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu 8blnoiHeHus 3Hanus: HeBepHO BBIIOIHEH OJMH IYHKT 3a1aHus (3a
WCKITIOYEHHUEM ITYHKTA 3), I JOMYIIEHbI HETOYHOCTHU JTHOO HETIOHBIE OTBETHI IIPH BBHITTOJIHEHUU
JIBYX ITYHKTOB 3aJ[aHUSI.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: HeBepHO BBIITOTHEHBI 1Ba ITYHKTA 3a1aHus (32
UCKJIFOUYEHUEM ITyHKTA 3), MM JIOMYIIEHBl HETOYHOCTH JINOO HETIOJIHBIC OTBETHI IPU BBHITIOJTHCHUN
TPEeX MyHKTOB 3aJIaHUS.

KM-4. KoutpoabHas padora Ne 3

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec kouTposbHoro meponpusitust B bPC: 15

IIpouenypa mpoBeneHHsi KOHTPOJIBHOIO MEpPONPHUATHS: BBINONHIETCS NUCBMEHHOE 3aJaHUeE.
Bpems BbimonaHeHus 45 MUHYT.

Kparkoe conepxxanue 3agaHus:
Heo0OxonnMo BBIMOIHUTE 00a MyHKTa 33aJJaHus, 1aB Pa3BEPHYThIE OTBETHI.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

YMerp:  BBIOMpaTh  KpUTEpUU 1.3a1aHbI TEXHOJIOTUYECKUH MPOIIECC MEYH
IIPOEKTHBIX PELIEHUH, UCXOId W3 HENPEPBIBHOIO JEHCTBYS, TEMIEPATYPHBIN PEXUM,
TpeOOBaHUN  TEXHOJOTHYECKOIrO reoMeTpUUYECKHE pa3Mephl U TEII0(GU3NUEeCKHe CBOICTBA
nporecca, yCIIOBUI " 3arpy3ku. ChopMynupyiTe KpUuTepuu, Mo KOTOPHIM
OTrpaHUYEHUN npu OyIyT IPUHUMATHCS KOHCTPYKIIMOHHBIE PEIICHUS
IIPOEKTUPOBAHUH, nokaszareJen (GyTepoBKHU NeuH, B TOM YHCIIEe CBOJIA, U HarpeBaTeIbHbIX
KayecTBa JJIEMEHTOB.
YMeTh: NpOBOAUTH ONTUMAJIbHBIN 1./171s1 3a1aHHBIX TEMIEPATYpPhl €YU U YCTAHOBICHHON
BBIOOD  NPOEKTHBIX  pelIeHUui MOIIIHOCTH BBIOEpUTE MaTepuall HarpeBaTenel u
AIIEKTPOINEYE CONTPOTUBIICHUS paccumTaiiTe reoMeTpuYecKue pa3Mephl (CeUeHue u
pa3BEepHYTYIO JUIMHY) HarpeBartenei. Pacuer mpoBenure
JUIS IBYX BapUaHTOB KOHCTPYKIMH - IEHTOYHOTO 3Ur3ara
Y IPOBOJIOYHOTO 3ur3ara. Beibepure onTumaibHbIi
BapUaHT KOHCTPYKLIUU 10 KPUTEPHIO YAECIBHOTO
MaccoBOIr'0 pacxoja CIUIaBa JJis Harpeparesen
(OTHOIIEHHE MACChl HArpeBaTest K CPOKY CIYXKOBbI).

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
15




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 100
Onucanue xapaxmepucmuxu evinoaneHus sHanus: IIpaBUIbHO BBIIOJIHEHBI 00a MyHKTA 3a/1aHUs,

JaHbl ITOJIHBIC OTBCTHI.

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 8binoIHeHus sHanus: JlonyieHa HETOYHOCTh WIIM HEMOJIHBIA OTBET
MIPU BBITIOJIHEHUU OJHOTO U3 MTYHKTOB 33JIaHUS.

Ouenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8binoIHeHus 3Hanus: JIomyieHbl HETOYHOCTH UJIM HETIOJIHbBIE OTBETHI
MIPY BBITIOJIHEHUU O0OMX MYHKTOB 33 aHUSI.

KM-5. IIpoBepka pacyera u npoekrupoBanus JIIC HenpepbIBHOTO 1eiicTBHA

®opmbl peanu3anuu: [Ipoepka 3aganust

Tun KOHTPOJIBLHOT0 MeponpusaTus: Pemenue 3amau

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJBLHOr0 MeponpusTusi: [IpoBepstoTcs pe3ynbTaThl pacyeToB,
BBIIIOJIHEHHBIX B XOJI€ KYPCOBOI'O IMPOEKTUPOBAHMS, M IPOECKTHO-KOHCTPYKTOPCKUE PEIICHMUS,
MPUHATBIE B XO0JI€ KypCOBOro TmpoekTupoBaHusi. KypcoBoe NpOEKTUpOBAHWE BBIMOJIHACTCS B

TCUCHUC CCMCCTpaA.

KpaTKOC Cod€cpiKaHMuE 3alaHUA:

KprOBOﬁ IIPOCKT BHCKTqueCKOﬁ IICYHn COIIPOTHUBIICHUS HECIIPCPBIBHOI'O JIEUCTBUS COCTOUT U3

CJIEIYIOIIMX Pa3/IeJoB:

Howmep
paszena

Pa3zzen kypcoBoro npoekra

1 Omnpenenenue reoMeTpUYECKUX pa3MepPOB eUr

TerioBoii pacdeT me4n, onpeieJeHNue YCTAHOBICHHOW MOIITHOCTH TETUIOBBIX 30H

Pacuer HarpeBaTCJIbHBIX 3JICMCHTOB

Pacuer mexanm3ma NEPEMCHICHHS 3aIrpy3KHN

CocraBieHHE CXEMBI 3H6KTpH‘l€CKOﬁ HpHHLIHHHaJ'IBHOfI

OCHOBHBIE TEXHUKO-DPKOHOMUYECKHE ITOKA3aTEIIN YCTAaHOBKH

~N OO R~WIN

3allMCKH

Paspaborka rpaduueckoii yacTi npoekta u 0hOpMIICHUE PaCYCTHO-TIOSACHUTEILHON

VcxonHble JaHHBIE AJIS TPOEKTUPOBAHUS BKIIOYAIOT B c€0s BUJ TEXHOJIOTUYECKOI0 IIpoliecca,
IIPOBOJIMMOTO B I1€YH, IPOU3BOAUTEIBHOCTD [I€YH, TEMIIEPATYPHO-BPEMEHHON PEXKUM,
reoMeTpUUECcKre pa3Mepbl U TeIopu3nuecKue CBOMCTBa 3arpy3Kku, TpeOOBaHUS K Cpejie.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: IIPOBOJUTH
MIPEBAPUTEIIBHBIN pacyeT mnedei
COIPOTUBIICHUS (pacuet

rabapuTHBIX Pa3MEpPOB), TEIJIOBOU
pacuer, pacueT HarpeBaTeJIbHBIX
JJIEMEHTOB, pacueT MEXaHHU3Ma
NEPEMELIEHUS 3arpy3Ku B Ie4ax
HEIPEPBIBHOTO IEHCTBUS

1.0npenenenue rabapuTHBHIX pa3MepoB pabouero
MIPOCTPAHCTBA MEYH.

2.TennoBo# pacyeT Me4u: ONpeAEICHUE TEMIIEPATYPHI
MeYH U TEMIEPATyphl 3arpy3Ku B KOHIIE KaXKI0M U3
TEIUIOBBIX 30H; IIPOBEPKA M0 BEIMUYNHE TETNIOBOTO
MIOTOKA U Mepernajy TEMIEPaTyphl B U3ACIUU; pacyeT
COCTABJISIOLINX YHEPTETHUECKOro OanaHca, Onpe/iesieHue
YCTaHOBJIEHHON MOIIHOCTH IO 30HAM.

3.Pacuer HarpeBaTeNbHBIX 3JIEMEHTOB: BEIOOp MaTepHaia
1 KOHCTPYKTHUBHOTO MCIIOJIHEHHUS HarpeBaTeliei;
OIIpeieJIEHNE T€OMETPUH HArpeBaTesie 1o 30HaMm;
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MIpOBEpKa pa3MellleHUs HarpeBaresiei B pabouem
MIPOCTPAHCTBE MEYH; OI[EHKA CPOKA CITYKOBI
HarpeBartesei.

4.Pacyer MexaHHU3Ma NEePEMEIICHUS 3arPy3KHu:
orpezeNieHue MOTPeOHOro YCHIINS; KHHEMaTUYecKas
cxema npuBojia (cxema rujipaBindecKas
MPUHLMIIHATIBHAS B ClTydae TUIPONPHUBO/IA); BHIOOD
MIPUBOHOTO JIBUTATEIIS.

VYMeTb: pa3pabarbiBaTh 3JEMEHTHI 1.Beinonnenue yeprexa BuAa o0IIEro U YepTexa OJHOrO

koHcTpyKuuu JI1C 13 Y3JIOB II€4U B COOTBETCTBHUHU C 33JJaHUEM Ha KypCOBOE
IIPOEKTHUPOBAHHUE.

YMers: COCTAaBJIATh CXEMBI 1.Pa3paboTka cxeMbl 3IEKTPUUYECKON TPUHIIUIHATIBLHON

JIEKTPUUECKUE TPUHIMIHAIbHbIE MIEYHOM yCTaHOBKH.

nutanus 1 ynpasiaeHus JI1C

VYMeTb: pacCUMThIBaTb OCHOBHBIE 1.PacueT OCHOBHBIX TEXHUKO-?)KOHOMHYECKHX

TEXHUKO-D)KOHOMHYECKHE nokazateneit meun (KT, ynensHoro pacxona

napaMeTpsl eueil ConpoTUBIICHUS JIEKTPOIHEPI U, CE0ECTOMMOCTH MPOAYKIIH).

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: Bee pa3aensl (BOPOCHI) BBHITTOJHEHBI
0€30MuO0YHO, WIH JOIYIICHBI HSTPUHINITHAILHBIC OIINOKY MIPH BBITIOJTHEHUH HE 00JIee OHOTO
paszerna.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmukiy 6bINOIHeHUs 3HaHUA: JIOTyIeHbl HeTPUHIMITHAIBHBIC OIINOKH MTPU
BBINOJIHEHUH JIBYX pa3ziesioB (BOIPOCOB).

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmukiy 6bINOJIHeHUs 3HaHUsA: J|OTyIIeHbl HETPUHIMITHAIBHBIE OIUOKH TTPH
BBITIOTHEHUH TpeX U Oosiee pa3aenoB (BOIIPOCOB).

KM-6. Kourpoabnas padora Ne 4

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponasHas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa mpoBegeHHsI KOHTPOJIBbHOI0 MepONPUATHSN: BBINONHIETCS NMUCBMEHHOE 3aJaHHe.
Bpewms Bemmonnenus 90 MUHYT.

KpaTKOC CoA€cpKaHME 3alaHUA:
HCO6XOI[I/IMO BBIITOJIHUTE BCC ITYHKTBI 3a/IaHNUA, 1aB pa3BCPHYTHIC OTBCTHI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CIIOCOOBI  IOBBIIIEHUS 1.Kakue BrI 3HaeTe criocoObI TOBBILLIEHUS

Hagexkaoctu OIIC, moBwITICHUS npousBoguTenbHOCTA JIIC, CHUKEHHS yIeTBHOTO
MPOU3BOAUTEINBHOCTH, CHHXKECHUS pacxona snekTpodHeprun. Kak onpenenuts, 061amaaer iu
YAEIBHOTO pacxona JIEWCTBYIOIIAS M€Yb MOTEHIHAIOM JIJIsI YBEITUYEHHUS
AIEKTPOIHEPTUU MIPOU3BOUTEIHLHOCTH?

YMeTn: BBIOMpATH KPUTEPUU 1.ITo xakuM KpUTEpUSIM OCYIIECTBIIIETCS BEIOOD criocoba
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MPOEKTHBIX PELIECHUH, HUCXOIs U3

TpeOOBaHUN  TEXHOJOTHYECKOTO
npoiiecca, yCIOBUH u
OrpaHUYEHUN pu
IIPOEKTHUPOBAHNUH, nokasarenen
KayecTBa

yIpaBJICHHS TUPpUCTOPaMU ((ha30uMITYIHCHOE UITH
HU3KOYaCTOTHOE MIMPOTHO-UMIYJIBCHOE YIIPABIICHUE)
MPU HEMPEPBIBHOM peryupoBaHuu temnepatypbl I11C?

YMeTh: TmpOBOAUTH ONTHUMAIbHbBIN
BHIOOD  NIPOEKTHBIX  pElICHUH
AJICKTPOTICUYCH CONTPOTUBIICHUS

1.B ycranoBke nuH(ppakpacHOro HarpeBa UCHOIb3YIOTCS
“cBeTJIbIe” BBICOKOTEMIIEpATYPHbIEC HArPEBATEIN -
3epKajibHbIE JaMIibl HakanuBauus. [Ipeanoxure crocod
PETYIUPOBAHMS TEMIIEPATYPHI HUTH HAKAJIUBAHUS TI0
KOCBEHHOMY IapaMeTpy.

2.VImerotcs 1BE MeYu CONMPOTUBIICHUS MTEPUOAUUECKOTO
JIEACTBUS OJJMHAKOBOM YCTAHOBJICHHOW MOIIIHOCTH, B
KOTOPBIX IPOBOJUTCS TEXHOJIOTUYECKHM MPOIECC C
OJIMHAKOBBIM TEMIIEPATyPHO-BPEMEHHBIM IpapuKOM.
Bpewmst nHarpeBa 3arpy3ku cocTaBisieT 3 yaca, BpeMs
BbIIEpKKH 1,5 yaca, Bpems mpoctos 0,5 gaca.
[IpemnoxuTe peeHre Mo OpraHu3aluu COBMECTHON
(TpymmoBoii) pabOTHI 3TUX MeueH (CABUTY BPEMEHH
Hayajia TeXHOJIOTHYECKOTO IIUKIIA) C IENbIO
BBIPABHUBAHMS UX CYMMapHOW KPUBOM
SHEPronoTPEOIICHUS.

YMmers: MIPOBOJIUTH
MPEBAPUTEIIBHBIN  pacyeT mnedei
CONPOTHUBIICHUSA (pacuer
rabapuTHBIX Pa3MEpOB), TEIJIOBOM
pacyer, pacyeT HarpeBaTeIbHbIX
JJIEMEHTOB, pacyeT MEXaHH3Ma
NEPEMEIICHUS 3arpy3Kd B II€dax
HEIPEPBIBHOTO JIEHCTBUS

1.HarpeBarens BakyyMHOM II€YH CONPOTHUBIICHUS
BBITIOJIHEH B BUJIE CIUIONIHOTO IMJIMHJIPA U3 MOJIHO /IeHa
(c mByMs mmpope3siMu, obecriednBaroMMe TpexdasHoe
MOAKJTIOUEHUE HarpeBaresis). JlaHbl reOMeTpuyYecKue
pa3Mepbl HarpeBarelis, KOHeUHas TeMIlepaTypa HarpeBa
3arpy3KHd, YCTaHOBJICHHAs: MOIIHOCTh nevu. Paccunraiite
TEMIEpaTypy HarpeBarens B padoTe U c/enaiiTe BHIBOA O
MIPUTOAHOCTH MaTepHaia Harpesatens. Onpenenure
HaNpspKEHUE MUTaHUS HarpeBaTeis.

2.JlaHBI TEOMETPUUECKUE PA3MEPHI, YICITHHOE
ANEKTPUYECKOE COMPOTUBIICHUE U TETLTOPUINIECKUE
MapaMeTpbl 3arpy3KH, HArPEBAEMOM B YCTaHOBKE
MPSIMOTO AJIEKTPOHArpeBa CONPOTUBIIEHUs. Onpeaenure
BpEMs HarpeBa 3arpy3KHu J10 3aIaHHON TEMIIEPATYPhl U
HaNpspKEHUE MATAHUS YCTPOMCTBA MPSIMOTO HAarpeBa.

OnucaHue MKaJbI OlleHUBAHUS:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuku 6bInNOIHeHUs 3HaHus: J{aHbl IpaBUIIbHBIE TIOJHBIE OTBETHI HA BCE
MYHKTHI 33JJaHUsI, WM JTOMYIIEHBl HETOYHOCTH JIMOO HEMOJIHBIN OTBET MPHU BHITIOJIHEHUH HE OoJiee
YeM OJIHOTO MYHKTA 3a/IaHMUsl.

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku 8blnoaHeHus: sHanus: HeBepHO BBIINOIHEH OJIMH MYHKT 3a/1aHus, WIN
JIOTYIIIEHBI HETOYHOCTH MO0 HEMOJTHBIE OTBETHI MPHU BBHIMOJTHEHUHN ABYX WM TPEX MYHKTOB

3aaHus.

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. HeBepHo BBITIOJIHCHBI IBA UJIU TPpU IMYHKTA
3aaaHus, WK JOMMYyIICHbBI HETOYHOCTHU 00 HETMOIHEIE OTBETHI ITPYU BBIITOJJHCHHUH YCTBIPEX U boiee
ITYHKTOB 3aJaHUs.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

SK3AMEHALIMOHHBIA BMIET No 2
Ma“ Ymeepxdaio
3ag. kagredpol

Kadrenpa anna

[ucuunnuHa 3nexTpuyeckue Neyn ConpoTENEHHA

“HCTHT}‘T INEKTPOTEXHHKH K SHEKTpM¢HKﬂuHM
1.0OCHOBHEIE NPUHLMNGLI pacueTa TeNnnoBkLIX NOTepk B anekTponevax. PacueT Tenno-
BLIX MOTEPL TENNONPOBOAHOCTEH) YEPE3 MHOTOCNOMHYID hYTEPOBKY SNEKTPONEYM
PacueT TENNoBLIX NMOTEPh YEPE3 OTKPLITLIE MPOEMBI BNekTpaneysi.
2.MaTepuansl ANA HarpeeaTenbHLIX 3M8MEHTOR BLICOKOTEMMNEPATYPHEIX 3MNEKTPo-
neyer CONPOTUBNEHWA C BO3AYLLUHOW Cpeaon.

3 lMNpennokuTe KOHCTPYKLMIO CBOAOBBLIX HarpeeaTened 3MC HenpepbiBHOrO Aeii-
CTBWA, ECMKM CBOA MeYW BLIMONMHEH M3 BOMOKHWCTOIO (yNbTPanerkoBecHoro) orie-
| YnopHore matepiana

IIpouenypa nposenenus

[IpoBomuTcs yCTHBIM »5k3amMeH 1o Owieram. OOywarommiicss moiay4aeT OWJIET C JABYMS
TEOPETUYECKMMH BOIPOCAMHU M NPAKTUYECKUM 3aJaHMeM. Bpems moarotroBku oOywarolierocs K

otBeTy 60 MUHYT, BpeMs ompoca He Oosiee 30 MUHYT.

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBCEPKU PE3YIbHIAN 08

oce6o0enun 0ucuunﬂuubl

1. Komnerenuust/Uuankarop: UJI-1nk-1 JleMmoHcTpupyeT noHnManue GU3NYECKUX MPOLEeCcCOB U

3aKOHOM€pHOCT€fI B DJICKTPO-TCXHOJIOTHYCCKHUX YCTAHOBKAX U CUCTEMAax pa3jIMuHbIX BHI0B

Bomnpocel, 3axanus

1.HecranmonapHas teraonpoBoaHocTh. uddepennnanboe ypaBHEHHE TETUIONPOBOIHOCTH.

VYcnoBus 0AHO3HAYHOCTH pelieHus audQepeHnanibHOro ypaBHEHUS TEILIOMPOBOIHOCTH.
IIpumepsl.

2.KonBektuBHbIN TemnooOMeH. YpaBHeHne HetoToHa. EcTecTBeHHAs M BBIHYKIEHHAS
KoHBeKIuA. [I[puMeHeHne kputepuaabHbIX YpaBHEHUH I pacyeTa KOHBEKTHBHOTO
TEeIJI000MEHa.

3.0OCHOBHBIE 3aKOHBI TEINTIOOOMEHA HU3JTYyYCHUCM. XapaKTepI/ICTI/IKI/I MOTJIOHICHUSA U U3JTYUCHUA

a0COJIFOTHO YEPHBIX U cepbIX Tell. CeNeKTUBHBIC U3TyYaTeIIn.
4. Marepuansl Jjisl HArPeBaTEIbHBIX 2JIEMEHTOB BaKYYMHBIX MEUei.

Matepuaibl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.B kakom TeMnepaTypHOM nuana3oHe (B rpagycax Llenbcusi) He06X0AUMO YUUTHIBAT

KOHBEKTHBHYIO COCTABIISIONIYIO TETNIOOOMEHA B I€YH COTTPOTUBIICHHSI C BO3AYIITHOW Cpeoit?

OTBETHI:
A. 1o 700
Bb. Ot 700 go 1000
B. Ot 1000 g0 1300
I'. Cspimie 1300
Bepmnsiit orset: Jlo 700

2.Kak CUIbHO 3aBUCHT KOB(b(I)I/IL[I/ICHT TEIIOOTAAaYX KOHBEKIHMEH OT TCMIICPATYPhI U CKOPOCTHU

BO3/IyIITHOTO ITOTOKA IPH MPUHYIUTEITBHON ITUPKYIISIITAA aTMOC(EpPhI?
OTBeTsI:

A. Ci1aGo 3aBHCHT OT TEMIIEPATYPhI U CKOPOCTH.

b. CunbHO 3aBUCHT OT TeMIIepaTypbl U CKOPOCTH.



B. CnaGo 3aBUCHT OT TeMIepaTypsl U CUIBHO - OT CKOPOCTH
Bepnsriit orBeT: C1abo 3aBUCUT OT TEMIEPATYPHl U CUIIBHO - OT CKOPOCTH

2. Komnerenuust/Muaukarop: N/1-2nk-1 JleMoHCTpUpyeT yMeHrE IPOBOJUTH HAyYHbIE
VCCIIEJOBAHMS DJIEKTPO-TEXHOJIIOTHYECKUX YCTAHOBOK Pa3IMYHBIX BUOB

Bomnpocel, 3axaHus
1.ITpuMeHeHne YMCIEHHBIX METOA0B JJIsl pacuera Temmneparypssix nojei B JI1C. Cxema
KOHEYHO-Pa3HOCTHOTO PEIIEHUSI HECTALIMOHAPHOM 3a/1a4yl TEIIONPOBOHOCTH C TPAHUYHBIM
YCIIOBUEM TPETHETO POa.
2.CxeMa KOHEYHO-Pa3HOCTHOT'O PEIIECHUSI HEMMHENHBIX 33/1a4 TEIIONPOBOAHOCTH C
TPaHUYHBIM YCIOBHEM TPETHETO POJA.
3.OkcniepumMenTanbHas uaeHTudukanus napamerpoB DIIC (MocToSHHON BpeMeHH,
koa(dduimenTa nepenadn, MOTepb X0JIOCTOTO XOa).

MarepuaJsl 111 IPOBEPKHU OCTATOYHBIX 3HAHUM
1 .Kak Bnusier mar AUCKpeTU3aluyi Ha TOYHOCTh KOHEUYHO-PAa3HOCTHOIO PELLIEHUS 3aJaun
pacudera TemMrnepaTypHOro mnosjis?
OtBeTsl:
A. IlorpemHocTs yBeJIMYUBAETCS C YMEHBIICHUEM I1ara.
b. ITorpemtHOCT yMEHBIAETCS C YMEHBIICHUEM L1ara.
B. KpuBas 3aBucuMOCTH CyMMapHO# (IIOIPEIIHOCTh OKPYTJICHUS IUTIOC BBIUUCIUTENbHAS
HOTPEIIHOCTb) MOrPEIIHOCTH OT IIara AUCKPETU3aluid UMEET MUHUMYM.
Bepnpiii orBet: Kpuast 3aBuCMMOCTH CyMMapHOH (IIOIpEUIHOCTh OKPYTJIEHUS TUTIOC
BBIUMCIIUTEIIbHAS TOTPELTHOCTh) MOTPELIHOCTH OT Ilara JUCKPeTH3alui UMEET MUHUMYM.
2.B kakoMm ciyyae 3ajada pacueTra TEMIIEpaTypHOIo MOJIs B U3JIEIUU C TPAHUYHBIM YCIOBUEM
TPETHEro pojia 00s3aTEIbHO SABJIAETCS HETMHEHHON?
OTtBeThI:
A. Ecnu npuHSATO, YTO TEMIIOOOMEH OCYILIECTBISAETCS TOJIBKO 3a CYET KOHBEKIIMH.
b. Ecnu npuHATO, 4TO TEMII000MEH OCYIIECTBISETCS, B TOM UUCIIE, U3Ty4YEHUEM.
B. Ecnu paccuuThIBaeTCs AByMEPHOE TEMIIEpATypHOE IIOJIE.
Bepnbsiii otBeT: Eciau npuHATO, 4TO TEMII000OMEH OCYLIECTBIISIETCS, B TOM YHCIIE,
U3JIy4CHHUEM.

3. Komnerenuusi/Muaukarop: N/I-1nk-2 JlemoHcTpupyeTr ymeHue BIOMpaTh KpUTEPUN IPUHSTHS
IIPOEKTHBIX PEIIEHUI

Bonpocsl, 3aganus
1.3anaHbl TEXHOJOTMYECKUH MPOLIECC €Y HENTPEPBIBHOIO JEMCTBUS, TEMIIEPATYPHBIN PEXUM,
T€OMETPUUECKHE pa3Mepbl U Terutousnyeckue cBoricTpa 3arpy3ku. Chopmynupyiite
KPUTEPHH, IO KOTOPHIM OYyT MPUHUMATHCS KOHCTPYKIMOHHBIE pEIIeHUs! (YTEepOBKH MEUH, B
TOM YHCJIE€ CBOJIA, U HArpeBaTeJbHbIX AJIEMEHTOB.
2.ITo KaKMM KpUTEPHSIM OCYIIECTBIISIETCS BBIOOP CcItoco0a yrpaBieHHsI THPUCTOPaMHU
(pazonmmynbCHOE WIIM HU3KOYACTOTHOE HIMPOTHO-UMITYJIBECHOE YIIPABIEHHUE) ITPU
HENPEPBIBHOM peryaupoBaHuu temnepaTtypsl I11C?
3.ChopmynupyiiTe KpUTepUr BEIOOpA MaTepHalia Jisl HarpeBaTeIbHbBIX 3JIEMEHTOB BaKyyMHBIX
ne4yel CONMpOTUBIICHHUS.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI
1.ITpu BeIOOpE MaTepuaia HarpeBaTeNst HeOOXOIUMO YUUTHIBATH:
A. TemmepaTypHO-BPEMEHHOTO PEKUMA PAOOTHI.
b. Cpenpl B eun 1 Bua TEMIEPATYPHOU 3aBUCUMOCTH yIETbHOTO COPOTUBIICHUS MaTepuaia
HarpeBarels.
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B. TemnepaTypHO-BpEMEHHOIO peXUMa, CPEIbl B IIEYH, TEMIIEPATYPHON 3aBUCUMOCTH
YAEIBHOTO
OTtBeThI:
A. TemmiepaTypHO-BPEMEHHOM peKUM PabOTHI.
b. Cpeny B neuu u Buj TeMIiepaTypHON 3aBUCUMOCTH YAEIBHOIO 3JIEKTPUUECKOTO
CONPOTHUBIICHUS MaTeprasa HarpeBaTessl.
B. TemneparypHO-BpEMEHHOU PEXUM, CPELY B [IEUH, TEMIIEPATYPHYIO 3aBUCHUMOCTh
YAEJIBHOI0 3JIEKTPUYECKOTO CONPOTUBIICHUS MaTeprasa HarpeBarTess, XapaKTepUCTUKU
CTapeHUsl HarpeBaTelis, BO3MOKHOCTh TEPMOYAApOB U TEPMOLIMKINPOBAHMSI, BO3MOXKHOCTh
nutanus cereBbiM (380/220 B) HampsikeHuEM.
BepHsiii otBeT: TemneparypHO-BpEMEHHOU PEXUM, CPELly B IIEUH, TEMIIEPATYPHYIO
3aBUCUMOCTbD YJIETBHOTO AJIEKTPUYECKOT0 COMPOTUBIICHUSI MaTepraa HarpeBaTens,
XapaKTEpUCTUKU CTAPEHUS HarpeBarTesisi, BO3MOKHOCTh TEPMOYAAPOB U
TEPMOIUKIMPOBAHUS, BO3MOXHOCTh MUTaHUs ceTeBbIM (380/220 B) HanpspkeHHEM.
2.Kakwue (akTopsl HEOOXOIUMO YUHTHIBATh MIPU BBEIOOPE CIIOCOOA yIpaBlieHUs] THPUCTOPAMH
(®UM, nuzkovacroTHas LLIMM) npu HenmpepbIBHOM peryaupoBanuu Temmneparypsl D11C?
OTBeThI:
A. TpebGyeMasi TOUHOCTb PETyINPOBAHHUS.
b. TpeOyemasi TOUHOCTH PETyIHUPOBAaHMS U pabovas TeMIepaTrypa Ineuu.
B. Tpebyemas TOUHOCTH PETYJIUPOBAHUS, MATEpUAll HarpeBaTeneH, BIUIHUE Ha MUTAIOIIYIO
CETb.
Bepunpiii otBet: TpeOyemasi TOUHOCTh peryIupoOBaHusl, MaTepUall HarpeBaTeNe, BIUsHIE
Ha MUTAIOILYIO CETh.

4. Komnerennusi/Ungukarop: U-2nk-2 leMoHCTpHUpyeT yMEHHE IPOBOIUTH ONTUMAIIbHBIN
BBIOOP IIPOEKTHBIX PEIICHUM

Bonpocel, 3a1anns
1.IIpennoxuTte KOHCTPYKIMIO CBOIOBBIX HarpeBaTenel DI1C HenpepbIBHOTO JEHCTBUS, €CIIU
CBO/I TI€YH BBITIOJIHEH U3 BOJOKHUCTOTO (YIbTPaerkOBECHOI'0) OTHEYIIOPHOT0 MaTepHuala.
2.Kaxkas koHuUrypauus HarpeBaresnei (IpoBOJOYHBIN 3UT3ar, IPOBOJIOYHAS CIIUPAJIb,
JIEHTOUYHBIN 3Ur3ar) obecrnedrnBaeT HaWIydlIie yCJIOBUs TEIIOOTIauM OT HarpeBaresns B
CpeIHeTeMIepaTypHBIX Hedax?
3.1lenecooOpa3HO JIM UCTIOJIB30BATh C LEJIBIO COIVIACOBAHUS CKOPOCTH NMPUBOJHOIO IBUTATENs
Y TPAHCTIOPTHOTO MeXaHU3Ma (poJibranra, KoHpeiepa, 6apadana, kapycenu) II1C
peryJmpyeMslil aneKTporpuBo? OTBET NOSCHUTE.

MarepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.ITpu mpounx paBHBIX YCIOBUSAX HAWIYUIIYIO TETJIOOTIauy 00ecreunBaeT HarpeBaTesb B
KOH(UTypaluu:
OtBeTsI:
A. IlpoBosiouHOM crivpaiy.
b. ITpoBosiouHoro 3Ur3ara.
B. JIenTtouHOrO 3Mr3ara.
Bepusiit otet: IIpoBonouHoro 3ursara.
2.bouee BbIcOKHE 3HaUeHMs npon3BoauTenbHocTH U KII/] mpu npoBeneHnn aHanornyHeIx
TEXHOJIOTUYECKUX MTPOIECCOB 00ECTIEUNBALT:
OtBerTsI:
A. BakyyMHas 11e4b IEpUOJIUYECKOTO IEHCTBUS.
b. BakyymHas neus NoJayHENPEPhIBHOTO ACHCTBUS.
BepHsiit otBeT: BakyyMHast 11e4b MOIYHENPEPBIBHOTO IEUCTBUS.
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5. Komnerenuust/Muankarop: MJ1-3nk-2 leMOHCTpUpYeT BilafieHUE METOlaMU pacyéra,
NPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS JIEKTPOTEXHOJIOTHUECKIX YCTAHOBOK U CHCTEM U UX
3JIEMEHTOB

Bomnpocel, 3axanus
1.CxemMa TemI0BOro pacuera 3JIEKTPOIIEYU COIIPOTUBIIECHUS IEPUOIUIECKOTO JEHCTBUS.
Omnpenenenye yCTaHOBICHHONH MOIITHOCTH.
2.0co0EHHOCTH TETJIOBOTO pacueTa JIEKTPOIIEYH COMPOTHBIICHUS HEITPEPHIBHOTO JCHCTBUSI.
Pacuet TernoBbix 30H. DHepreTuueckuii 6ananc DI1C HenpepbIBHOTO TEHCTBHS.
3.Cxema pacyeTa HarpeBaTeIbHBIX 3JIEMEHTOB IEKTPOIEUN conpoTuBiieHus. OnpeeneHue
yII€TIbHOM MOBEPXHOCTHOM MOIIHOCTH HJI€aIbHOIO U peajbHOro HarpeBareis. Beioop
pa3MepoB (ceueHue, AaruHa) IPOBOJIOYHOIO U JIEHTOUHOTO HarpeBaresei B
CpeIHeTeMIepaTypHBIX Medax. Y4YeT KOHCTPYKTUBHOIO UCTIOJTHEHHS HArpeBaTessl U ero
pasmeneHus B paboyeM MpOCTPaHCTBE Meun Npu pacuere Harpeateneit DIIC.

Matepuanbl /15l IPOBEPKH OCTATOYHBIX 3HAHUM

1.Ecnu npoBOI0YHBIN MM JIEHTOYHBIN HarpeBaTellb PACUETHON JJIMHBI HE YAI0Ch Pa3MECTUTD

B pabo4yeM IPOCTPAHCTBE IEUU, PEKOMEHAYETCS:
OTBeThI:

A. YBeIUUYUTh HANPSKEHUE TUTAHUS.

b. YMeHbINTh HANIPSY)KEHUE TUTAHMUS.

B. YBenuuuTh UM yMEHBIINTD HANpsKEHUE MUTAHUS B 3aBUCUMOCTH OT paboueit

TEMIIEPaTypBhl.

I'. YBenuuuTh Wi yMEHbIINTH HANPSOHKEHUE IUTAHUS B 3aBUCUMOCTH OT CPEZbI B IICUH.
BepHblil OTBET: YMEHBIINTD HAIPSKECHUE ITUTaHUS.

2.HarpeBarenb U3 yriiepoHOTO KOMIIO3UTHOTO MaTepHualla, Kak IIpaBuilo, PEACTABIISAET

coboi:
OTtBeTsI:

A. Hepazpesnyto miactuny.

b. KoHnenTpuyeckyro crupanisb.

B. [Inactuny ¢ npope3sMu, NpUIAIOUIMIMHI HarpeBaTeao KOHPUTYpallHio 3Ur3ara.
Bepusliit otet: [TnacTuHy ¢ mpope3siMu, IpUAAIOIIUMI HarpeBaTeao KOHQUTypaluio
3Ursara.

6. Komnerenuust/Muauxarop: M/1-4nk-2 JleMoHCTpUpyeT yMeHHE NPOBOJUTH TEXHUKO-
HKOHOMUYECKOE 0OOCHOBAHME MMPOEKTHBIX PEIICHUMN

Bonpocsl, 3aganus
1.OcHoBHBIE TEXHUKO-PKOHOMHUYEcKue okazatenu JIIC, ux onpeaenenue.
2.Cnioco6b! noBbIteHus HaaesxxHocTH DIIC, mOBbIIIEHUs TPOU3BOIUTENIEHOCTH, CHIYKEHUS
YIE€IBHOTO PacxXo/1a ANEKTPOIHEPTIUH.
3.0IIC xak moTpeduTens dMeKTpodHepruu. [IyTH CHIKEeHUsT BIUSHUS THPUCTOPHBIX
PEryJIATOPOB HAa SHEPreTHUECKUe nokaszarenu ycraHoBku JIIC.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.IloBbIIEHME TPOU3BOAUTEIIBHOCTH CPENHETEMIIEPATYPHON ITEYN MOXKET OCYIIECTBIIATHCS:
OtBeThI:
A. Tonbko 3a cueT MOBBIINICHUS TEMIIEPATYPHI NTEYH.
b. Tonbko 3a cueT yBeNnYeHUs 3arpy3KH 1Mo/1a (3arpyska B HECKOJIBKO CJIOEB).

B. 3a cuer noBeIlIeHUs TEMIIEpATyphI - BCETa, a 3a CUET YBEIMUEHUS 3arpy3KH 1oja (3arpy3ka

B HECKOJIBKO CIIOEB) - TOJIKO €CJIM BPEMsI BBIIEPIKKH CYIIECTBEHHO TPEBBIIIACT BPEMSs
Harpesa.



BepHbiit oTBeT: 3a cueT NOBBILICHUS TEMIIEPATYPHI - BCET/1A, a 32 CUET YBEIUUYCHUS
3arpy3kH mnoja (3arpyska B HECKOJIBKO CJIOEB) - TOJIBKO €CIIM BPEMsI BBIIEPKKH
CYILIECTBEHHO IPEBBIIIACT BPeMs HarpeBa.
2.bonee nanexHsbl netanu JI1C, BBIMOIHEHHBIE U3 )KapOYIOPOB (B YaCTHOCTH, 3BCHbBS
KOHBEHEPHOM JIEHTHI):
OTBeTHI:
A. Jlutsle.
b. lllTamnoBaHHkbIE.
B. HagexHOCTb JIUTHIX M IITAMIIOBAHHBIX JETAJIEH NIPAKTUYECKU OJMHAKOBA.
Bepnpsiit oret: JIuThle.

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu evinoineHus snanus: O0ydaronuiics 0OHapy>Kuj BCECTOPOHHEE,

CUCTEMAaTHYECKOE U TITyOOKOE 3HAHNE MATePHATIOB U3yUYEHHOUW TUCIUIUIMHBI, yMEHHE CBOOOIHO

BBINOJIHATH 3a/IaHUs, IPEyCMOTPEHHBIC TPOrPAMMO¥, YCBOWII JIUTEPATYPY, PEKOMEHIOBAHHYIO
pabodeii mporpaMMoi TUCIUTIINHBI, TIPOSBUI TBOPUYECKUE CIIOCOOHOCTH B IIOHUMAaHUH, U3JI0KCHUN
Y KCIIOJIb30BaHUH MaTEPHAJIOB U3YUECHHOMW JUCIUILTUHBI, O€3yIPEYHO OTBETUII Ha BOIIPOCHI OMiIeTa

Y Ha JIOTIOJTHUTEIBHBIC BOIIPOCHI B paMKaxX pabodei MporpaMMbl TUCIUTUTHHBI (MPU UX HATAYNH ),

IIPABHJIBHO BBIIOJHUI MPAKTUYCCKOE 3a/IaHuE.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku epinonenus 3uanusa: OOydaromumicss 0OHAPYKIIT TIOJTHOE 3HAHNE
MaTepuana U3y4eHHOU AUCHUILTUHBI, YCIICIIHO BHIMOIHIET MPEAYCMOTPEHHbBIE 3aJaHusl, YCBOUI
JTUTEPATypy, PCKOMEHIOBAaHHYIO pabodeil MporpaMMOi TUCIUTUINHBI; TTOKa3aJl CHCTEMATHISCKUAN
XapakTep 3HAHUH MO AUCHHUIUINHE, OTBETUI Ha BCE BOMPOCHI OMiIeTa, MPaBUIBLHO BBHITOIHUIT
MIPAKTUIECKOE 3aJaHKe, HO JTOIMYCTHJI IPH TOM HENPHHIIUITAATHHBIC OITUOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: O0yJaromuiics 0OHapy>KuiI 3HaHHE MaTepuana
M3y4YEHHOU JUCIUIUIMHBI B 00beMe, HEOOXO0IMMOM IS JaTbHEHIIeH yueObl U IpeACTOsAIIeH
paboThI 1o npoduiTro NPodhecCHOHATBHON AEATENbHOCTH, CIIPABIISETCS C BBITOJHEHUEM 3aaHuH,
3HAKOM C JINTEpaTypol, peKOMEH0BaHHOM paboyeil mporpaMMoi AUCHUILINHBL; OMYCTHI
MOTPEUIHOCTh B OTBETE HAa TEOPETUUECKHE BOIIPOCH W/UIIM TPU BBIMOJTHEHUU PAKTUYECKOTO
3a/1aHus, HO 00Ja/1aeT HEOOXOAMMBIMU 3HAHUSIMU JIJIS1 UX YCTPAHEHHUs 110 pyKOBOJCTBOM
IpernoiaBaTessi, 1100 HEMPABUIBHO BBITOJHIII MPAKTHYECKOE 33aJaHHe, HO 110 YKa3aHUIO
IIPENOIABATEIIS BBIITOIHWI IPYryue IPAKTUYECKHE 3aJaHUS U3 TOTO XKe pas3zesia JUCHUIIINHBL.

1I1. Ilpaguna évicmaesnenusn umo2080i OYeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crynento HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOW cocTaBisfromux. B
MIPUJIOKEHUE K TUIIJIOMY BBIHOCUTCS OLIEHKA 3a 1 cemecTp.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

1 cemectp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

3amuTa KypcoBOro IIpoeKTa MPUHUMAETCs KOMUCCUEN B COCTaBE MMHUMYM JIBYX IIPEIOIaBaTENEH.
3amuTa 3aKIH04aeTCs B JJOKJIA1e 00yJaroIIerocs mo TeMe KypcoBOTo MPOeKTa C JEMOHCTpaIen
rpaduueckoro Marepualia U OTBeTax Ha BOIMPOCHI WICHOB KOMUCCHH. [IpOIOIKHTETLHOCTD 3alUTHI
He Oosee 20 MUHYT.

II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu evinoneHus snanus: O0ydaronuiics 0OHapy>Kuj BCECTOPOHHEE,
CUCTEMAaTHYECKOE U TITyOOKOE 3HAHNE MATePHAIIOB U3yUYEHHOUW TUCIUIUIMHBI, yMEHHE CBOOOIHO

BBINOJIHATH 33/IaHUE HAa KypCOBOE MPOSKTUPOBAHKE, YCBOMII JINTEPATYPY, PEKOMEHIOBAHHYIO
pabodeii mporpaMMoi TUCIUTIINHBI, TIPOSBUI TBOPUECKHAE CIIOCOOHOCTH B IOHUMAaHUH, H3JI0KCHUN
Y MCIIOJIb30BaHUH MATEPHAJIOB U3YUYECHHOW JHUCIUILTUHBI, O€3yIPEUYHO OTBETUII HA BOIIPOCHI WICHOB

KOMUCCHH, PABUJIBHO BBITOJHHIII BCE Pa3JIeiibl KypCOBOTO MPOEKTA, KAYECTBEHHO O(OPMUIT
rpaduuecKrue MaTepuabl ¥ PaCYCTHO-TIOSICHUTEIBHYIO 3aITHCKY.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70

Onucanue xapakmepucmuku epinonenus 3uanusa: OOyJaromuicss 0OHAPYKUIT TIOJTHOE 3HAHNE
MaTepHalia U3y4eHHOM JUCIUILUIMHBI, YCIICITHO BHIMOJIHWI 33JaHHE Ha KYPCOBOW MIPOCKT, YCBOMII
JTUTEPATYPY, PEKOMEHIOBAaHHYIO paboyeil mporpaMMoi TUCIUIITAHEI, TOKa3aJl CHCTEMAaTHYEeCKUN

XapakTep 3HAHUH MO AUCHHUILIIMHE, OTBETHII HA BCE BOMPOCH KOMUCCHUHU, HO TIPH STOM JTOMTYCTHII
HETOYHOCTH WJIH HETIPUHIIUITAATHHBIC OMTUOKY, HITH TOTYCTHII HEMTPUHIIHITAATHHBIC OITUOKHU TIPU

BBITIOTHEHUH KYPCOBOT'O MPOEKTA; MEHEee Ka4eCTBEHHO 0(popMILI rpaduyecKue MaTepralibl 1
pacYeTHO-TIOSICHUTEILHYIO 3aITUCKY.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: O0yJaromuiics 0OHapy>Kuil 3HaHHE MaTepuana
M3y4YEeHHOU JUCIUIUIMHBI B 00beMe, HEOOXO0IMMOM IS JalbHEHIIeH yueObl U peACTosIIeH
paboTsI o poduITto MPodhecCHOHATBEHOM IeATENbHOCTH, CIIPABUIICS C BHIMOJTHEHUEM KYPCOBOTO
MPOEKTA, 3HAKOM C JIUTEPATYPOi, PEKOMEHIOBAaHHOHN padoyveil mporpaMMoi JUCITUTIIINHBL,
JOTYCTHJI OIIMOKY MPU OTBETAX Ha BOMPOCHI KOMUCCUU; AomycTull rpyOsie Hapymenus ECKJL npu
odopmiieHnn rpaduIECKUX MaTEPHAIOB U PACUETHO-TIOSICHUTETFHOM 3aITUCKH.

1I1. Ilpaguna évicmaesnenusn umo2o680i OYeHKU no Kypcy

OneHka 3a KypcOBOW MPOEKT ompenensieTcss B cooTBeTcTBuM ¢ [lonoxkeHuem o OamibHO-
peiiTuHroBoi cucreme ans cryaeHroB HMY «MOW» ¢ yyeToM ceMecTpoBON COCTaBIISIFOLIEH
OLICHKM M OIIEHKH, MOJYYEHHOM Ha 3amuTe. B mpuiokeHwe K JMILUIOMY BBIHOCHTCS OIIEHKA 3a
KYPCOBOM IIPOEKT.
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