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Ilepeuens kKomnemeHyUil U UHOUKAMOPOE OOCMUNCEHUA KOMNEMEeHY UL
C yKa3anuem 3manos opmupoeanus 6 npoyecce 0C60eHUA OUCYUNTIUHDL

Komnereunus:

OIIK-3 - Croco0eH AeMOHCTPUPOBATh MPUMEHEHUE OCHOBHBIX CIIOCOOOB TOTyYe-
HUSl, peoOpa3oBaHusl, TPAHCIIOPTA U MCIOIb30BaHUS TEIUIOTHI B TEIUIOTEXHUYECKHUX yCTa-
HOBKax M CHCTEMax

OIIK-3.1 - 3naeT cnocoObl MPOM3BOICTBA TMapa, TOPSYEH BOJBL. DJICKTPUIECCKON U
TEIJIOBOU SHEPIUU;

OIIK-3.2 - YMeeT. npou3BOAUTh KOHTPOJIb KauecTBa MOHTaXa KOTEJIHHOI'O, OCHOB-
HOT'O U BCTIOMOTaTEJILHOTO 000PYI0BaHUS CUCTEM TETIOCHAOKEHUS.

OIIK-3.3 - Brnageer Merogamu oOecriedeHus] HaIeKHOU pabOThl HICTOYHUKOB TIPO-

M3BO/JICTBA TEIUIOTHI U CUCTEM €€ TPAHCIIOPTUPOBKH.

OIIK-4 - CriocobeH neMOHCTpUPOBATh MPUMEHEHHE OCHOBHBIX CIOCOOOB MOJyYe-
HUS, TPe0Opa3oBaHus, TPAHCIIOPTA U UCTIOIH30BAHHS TEIUIOTH B TEIUIOTEXHUYECKHUX yCTa-
HOBKAaX M CHCTEMax.

OIIK-4.1 - 3naer crnocoObl MOJTy4YeHUs, peoOpa3oBaHusi, MpeoOpa3oBaHUsI U HC-
TMIOJIb30BAHMSI TETIOTHI B TEXHOJIOTHYECKUX YCTAHOBKAX.

OIIK-4.2 - YMmeeT mpou3BOANTH KOHTPOJIb KauyecTBa MOHTa)Ka KOTEIHHOTO, OCHOB-
HOTO M BCTIOMOTaTeIbHOTO 000PY/I0BaHUS CUCTEM TETIOCHAOKEHUS.

OIIK-4.3 - Bimaneer meTonamu oOecriedeHHs] HAJASKHOW pabOThl UICTOYHHKOB IPO-
M3BOJICTBA TETUIOTHI M CHCTEM €€ TPaHCIOPTHPOBKH.

Hnoukamo- Imanwl hopmuposanus é npoyecce Haumenosanue
bl Oocmu- 0CBOCHUAOUCUUNIUHDL
OUEHOUYNHO020
HCEHUA KOM- Ilpakmuueckue
Jexyuu cpeocmea

nemenyuu 3aHAMUA
OIIK-4.1 Temwr 1...3 Temwr 1...3 Kommnoksuym, PI'P, CITTM, Dk3
OIIK-4.2 Temwr 1...3 Temot 1...3 Kommoksuym, PI'P, CIITM, Dk3
OIIK-4.3 Temwt 1...3 Temur 1 ...3 Kommnoksuym, PI'P, CITTM, Dk3
OIIK-3.1 Temwt 1...3 Temwt 1...3 Kommnoksuym, PI'P, CIITM, DOk3
OIIK-3.2 Temwt 1...3 Temwr 1...3 Komnnoksuym, PI'P, CIITM, DOk3
OIIK-3.3 Temwt 1...3 Temwr 1.. 3 Kommnoksuym, PI'P, CITTM, Dk3

*CIITM — camocTosiTenbHas mpopaboTKa TEOPETUYECKOT0 MaTepralia (KOHCIIEKT)

Ilepeuensv oyenounvix cpeocme no oucyuniune (Mooysio)

Oyenounvle cpeocmea Kon-eo Min, éannoe Max, 6annos
(ba3zoewtii yposeny) (nosviuiennwlil yposens)

PIP 2 20 24
Konnoxeuym 3 15 18

CliITM 7 9 12
[ToompurenbHble OauIbI (3a

pedepar) 4 6

IK3amen 1 24 40

Hmozo: 60 100




IlIkana ouenueanus

Mu¢p- | Beipa- Cno- | Kputepnu oneHKH HHAUKATOPOB JOCTHKEHHUS NPH hopMe KOHTPOJIS:
poBoOe | ’keHHe B | BeCHOe
BbIpa- | fajuax: | BbIpa- IK3aMeH 3ayeT
JKeHHe JKeHUe
5 87 -100 | Otnuu- |OueHka «OTIMYHO» BBICTABISETCA CTYIEHTY, €CIH
HO (3a- |TeopeTHyecKoe CoepiKaHHe Kypca OCBOEHO MOJHO-
YTEHO) |CThIO, 0e3 MpoOeIoB; HMCUEPHBIBAIOIIE, ITOCIIEIOBA-
TEJbHO, YETKO W JIOTHYECKH CTPOWHO H3/IaraeT mare-
puain; cBOOOJHO CIIPaBISeTCsl C 3aJadaMH, BOMpOca-
MU U IPYTUMH BUAaMHU IPUMEHEHUS 3HAHWIA;, UCIIOIb-
3yeT B OTBETE JIOMOJHHUTEIHHBIA MaTephal Bce Ipe-
QYyCMOTpEHHBIE TPOTPaMMON 3aJaHusl BBIMOJIHEHEI,
Ka4eCTBO MX BBIMTONHEHUS OIIEHEHO YHCIOM 0auioB,| OLeHKa «3auTeHO»
OIM3KMM K MaKCHMaJbHOMY; aHAJINU3UPYET NOJIy4eH-|BBICTABISAETCA CTY-
HbIE Pe3yJIbTaThl; IPOSBIIAET CAMOCTOATENBHOCTD TIPH | IEHTY, €CIIM OTBETHI
BBITOJIHEHHUH 33/IaHUH Ha BOIMpPOCHI 1O Te-
4 74 - 86 |Xopomro|OrmeHKka «XOpOIIO» BBICTABISETCS CTYICHTY, €CIH(MaM  TUCIUILTAHBI
(3aure- |TeopeTHyeckoe coAepKaHWE Kypca OCBOEHO IIOJHO-|IIOCIIEOBATEIbHEI,
HO) [CTBIO, HEOOXOJMMBIE MPAKTHUECKHUE KOMIIETCHIIMU B|JIOTHYECKH H3II0XKE-
OCHOBHOM C(OpPMHUPOBAHBI, BCE NPEAYCMOTPEHHBIE|HBI,  JIOMYCKAIOTCS
mporpaMMoii o0ydeHUs] yaeOHbIEe 3aJaHUs BBITIOJIHE- |HE3HAUYNTEIbHbIC
HBI, KAYECTBO MX BBIMIOJHEHUS IOCTATOYHO BBICOKOE.|HEOYETH B OTBETE
CTyneHT TBEpAO 3HaeT MaTepual, TPaMOTHO U TIO|CTyAEHTa, TaKhe Kak
CYIIIECTBY HM3JIaraeT ero, He JIOMyCKasl CYIIeCTBEHHBIX [OTCYTCTBUE  CaMo-
HETOYHOCTEH B OTBETE Ha BOIIPOC. CTOATENBHOTO  BEI-
3 60-73 | VmoB- |OueHka «yIOBJICTBOPUTEIBLHO» BBICTABISAETCS CTY-|BOJA, pe4deBbie
JIETBO- |I€HTY, €CJIM TEOPETHYECKOE COJEP)KAHUE Kypca OC-|OIIMOKH M IIp
pUTENb- |BOGHO YaCTHYHO, HO MPOOEbl HE HOCSIT CYIIECTBEH-
HO (32- |HOTO XapakTepa, OOJBIIMHCTBO MPEIyCMOTPEHHBIX
YTEHO) |MPOrpaMMOil 3aJaHHi BBHITIOJIHEHO, HO B HUX MMEIOT-
cs omuOKH, TP OTBETE€ Ha TMOCTaBIEHHBIN BOMPOC
CTYJIEHT JIOIyCKaeT HETOYHOCTH, HEJOCTATOYHO IIpa-
BUJIbHBIE (DOPMYITMPOBKH, HAOIIOJAIOTCS HAPYIICHHUS
JIOTUYECKOH TOCIIE0BATENEHOCTH B H3JI0KEHUH TIPO-
IrpaMMHOTO MaTepHaa.
2 Hmxe 60 He- |Onenka «HeyqOBIETBOPUTEIBHO» BBICTABISETCS CTY-| OLIEHKa «HE 3a4Te-
yIIOBJIE- |ICHTY, €CJIM OH HE 3HAeT 3HAYMTEIHHOW YacTH MpPO-|HO»  BBICTABIIAETCS
TBOPH- |[TPAaMMHOTO MaTepHualia, JOIYCKaeT CYIIECTBEHHBIE|CTYIEHTY, €Clid CTY-
TEJIBHO |OIIMOKH, HEYBEPEHHO, C OONBLIMMHU 3aTPYAHEHUSIMH|JICHT HE 3HAaeT Oc-
(He3a- |BBIMIONHSAET NPAKTUYECKHUE pPadOThl, HEOOXOJMMBbIC|HOBHBIX  ITOHATHUH
YTEHO) |MpaKTHYECKHe KOMIIETCHIIMM He COOPMHPOBAHBI,|TEMBbl JUCIMIUIHHEL,

OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMon 00y-
YeHHs Y4eOHBIX 3aJaHUN HE BBIITOJHEHO, KAY€CTBO MX
BBITIOJTHEHHS OIICHEHO YHCIIOM OajlioB, OMM3KHM K
MHUHHMAJIEHOMY

HE OTBeYaeT Ha JI0-
MMOJTHUTENbHEIE "
HaBOJISIIIIME BOIPO-
ChI IPENOIABATENS.




Kparkasi xapakTepuCTHKA OLIEHOYHBIX CPeICTB

Ne
n/n

Haumenosanue
OUEeHOUHO020 Cpeo-
cmea

Kpamkaﬂ xXapakmepucmuka OuyeHo4vnHo2o cpe()cmea

Ilpeocmaenenue
OUEHOYHO020 cpedcm-
6a 6 ghonoe

[IpakTrueckoe
3aHATHE

B xojne mpakTrueckux paboT CTYIEHTHI OBIIAJCBAIOT
YMEHHSIMH T0JIb30BaThCs pad0TaTh C HOPMATUBHBIMU
JIOKYMEHTaMHU W HHCTPYKTUBHBIMM MaTepHualamu,
CIIPAaBOYHUKAMH, COCTaBISITh TEXHUYECKYIO JOKY-
MEHTAIINIO; BBIMOJHITh YEPTEKH, CXEMbI, TaOIHIIbI,
peliaTh pa3HoOro poja 3aJayu, JejiaTh BBIYUCIICHUS,
ONpENIETSATh XAPAKTEPUCTUKHU PA3IUYHBIX BEILECTB,
00BbeKTOB, sBICHHWH. llenb TpakTUYECKUX 3aHATHHA
3aKJIFOYAeTCs B BBIPA0OTKE y CTY/IEHTOB HABHIKOB
NPUMEHEHUS TOJYYCHHBIX 3HAHUW [UIS pelieHus
IIPAKTUYECKUX 3a/lad B IPOILIECCE COBMECTHOM Jesl-
TEIBHOCTH C NMPENOJaBaTENISIMU.

Tembl IpakTHUECKUX
3aHATUN; KOHTPOJIb-

HBbIE BOIIPOCHI U 3a]a-
HUs 10 TEME MPAKTH-
YECKOI0 3aHATHS, BO-
IIPOCHI KOJUIOKBHYMa

Konnoksuym

CpeacTBo KOHTPOJIS YCBOEHUS y4eOHOrO Marepuana
TEMBbI, pa3jiesia Wik Pa3AesioB JUCIUIUIMHBI, OpTraHU-
30BaHHOE KaK yueOHOe 3aHATHE B BHJIE coOecenoBa-
HUS NPENoIaBaTelisi ¢ 00yJarOIUMHUCS.

Bompocs! nio Te-
Mam/pasjenam JIuc-
LUTIUHBI

PacuetHo-
rpadudeckas
pabora

CpeAcTBo MPOBEPKU YMEHUIH NPUMEHSTH IMOIYy4EH-
HbI€ 3HAHMUS IO 3apaHee ONPEJCIIEHHON METOJuKe
JUISL pElICHUs 3a/lad WM 33aJaHuil 10 MOAYIIO0 HIIU
JTUCHUTIIINHE B 1IEJIOM.

KomMruiekT 3aganmii
JUTSI BBITIOJTHEHUS pac-
YETHO-TpapuIecKon
paboThl




MuHHCTEepCTBO HAyKH U BhICIIero oopa3oBanus Poccuiickoit deneparun
HmxHexaMCKull XUMHKO-TEXHOJIOTHUECKUI HHCTUTYT ((huuai)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«KazaHCKuii HaIlMOHAIBHBIN UCCIIEIOBATENILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

@akyﬂbmem: MHd)ODMGquHHle MEXHON02UlL

Kagheopa snexkmpomexnuxu u snepeoodecneuenus npednpusmuil

Y4eOHbIM TTaHOM 1O HarpaBiieHnto moarotoBku 13.03.01 «TennosHepreTuka u TEIIOTeX-
HUKa» A1 00Yy4aloIIUXCsl IPeIyCMOTPEHO MPOBEACHHUE MPAKTUYECKUX 3aHSITUN MO AUCHHUIUIMHE
«O0mas sHepreruka» B 00beMe 4 yaco. OOyydaromuMes MpeaIaraloTcs pa3HoypOBHEBBIE 33/1a4U
U 331aHUS PEKOHCTPYKTUBHOTO YPOBHS, MO3BOJSIONINE OIICHUBATh U JUATHOCTHPOBATH YMEHUS
CHHTE3MPOBAaTh, aHAIN3UPOBATh, 0000maTh (HaKTUIECKUN M TEOPETHUYECKH MaTepual ¢ popmy-
JTUPOBAHUEM KOHKPETHBIX BBIBOJIOB, YCTAHOBICHUEM MPUYMHHO-CIIEICTBEHHBIX CBSI3EH.

[lenu mpakTUYECKUX 3aHATHIA:

1) yriyGneHue U 3aKpericHUe TEOPETUUECKUX 3HAHUM, TIOYUYCHHBIX CTYJACHTAMH Ha JICKIINH;
2) Hay4UTBCS TMPOM3BECTU PACUCTHITEPMOAMHAMUYECKUX IIPOIIECCOB, CBA3aHHBIX C BBIPAOOT-
KOW JHEpIuy,
3) mpuoOpecTH HABBIKU pacyera IEKTPUIECKUX HArpy30K;
4) Hay4HThCS PEryIUPOBAThH TEIUIOBYIO M JJIEKTPUYECKYIO HATPY3KY B 3aBUCMOCTH OT BHEIII-
HUX YCIIOBUH.

3ananue 1:0cHoBHbBIE MOI0KEHUS] PUBHKH

1) PabGora cuibl. Kunetnueckas 3Heprusi MOoCTYMaTeIbHOTO M BPAIIATeIbHOTO IBUKCHUIA.
2) TlorteHumanbHas SHEPrHs. 3aKOH COXPAHEHHS SHEPTUH .

3) 3aKoHBI TEPMOJHUHAMUKH

4) PaboTa 3JIeKTpUYIECKOTO TOKA. SIepHas sHepreTrka.

3ananne 2:@u3nuecKkne 0CHOBbI BLIPAGOTKH JHEPIHH
1) Onpenenenne Tepmudeckoro K.IT. /1. nukia PeHknHa U ynebHOTO pacxo/a mnapa.
2) Omnpenesnenre pabOThI HUKIIA.
3) SBieHue 3neKTpOMarHUTHOM 3Hepruu. 3akoH dapanes Makcpera.
4) TpuHIUI paboThI YIEKTPOreHEepaTOpa.
5) Ileru mepeMeHHOTO TOKa.

3ananne 3:®uznyeckne 0CHOBBI BLIPAGOTKH JHEPTrUH

1) Pacuer TennoBoro noTpedieHus.

2) OTIyck TemIoThl Ha OTOIJICHHUE.

3) Kpyrnoronuunas temioBast Harpyska.
4) Pacuer 3eKTpUIeCKUX Harpy30K

Kpurtepuu onleHKH NPaAKTHYECKUX 3aHATHH]

ITocne npoBeaeHNs MPAKTUYECKUX 3aHATHH 10 KaXAO0H TeMe (3aaHUI0) IPOBOAMUTCS TECTH-
pOBaHUE KaX10ro oOy4yarollerocss B BUJAE MPOBENEHUS KOJJIOKBHYyMa. YdallleMycsl 3aJal0Tcsl He-
CKOJIBKO BOIIPOCOB M3 CIMCKa BOIIPOCOB KOJJIOKBUYMOB. B 3aBHCHMMOCTH OT ypOBHSI OCBOEHHOCTHU
TeMbl 00yYaroIeMycsi CTABUTCSL 0000IEHHAs OLIEHKA 332 TeMY MPAaKTUYECKOTO 3aHATUS M KOJJIOK-
BHYMa I10 3TOU TEME.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnain)
benepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY

CDaKyJmeem: qu)ODMaLIMOHHblx MEeXHOI02ULL

Kageopa snexkmpomexnuxu u snepeoobecneyenus npeonpusmuii

Hamnpasnenue noaroroku: 13.03.01 «TemnosHepreTrika U TEIIOTEXHUKA»
[Mpoduns «DHEproodecrneyeHre NpeanpPUATHI

BOITPOCHI KOJIOOKBUYMOB
o aucHuIuimae «O01Iass JHepreTuKa

1. TeopeT4eckne 0OCHOBBI IHEPreTHKH

PaboTa 1 MOITHOCT®D.

Mexannueckas sHeprus. Kunernueckas sHeprus.

[ToTeHunanpHas 3Heprus. 3aKOH COXPaHEHUSI MEXaHUUECKON SHEPIHUH.
VYpaBHenue cocrosHus. I[lonarue naeansHoro rasa.

BuyTpeHHss sHeprus crucreMsl. Temiora, paboTa, TeNI0eMKOCTb.
IlepBslii 3aKOH TEPMOAMHAMUKY U €r0 IPUMEHECHHUE.

BHyTpeHHss dHEprus peaabHOro rasa.

SIBnenus nepexHoca.

O6parumbie u HeoOpaTuMbIe Tiporiecchl. Kpyrosoii mporiecc.

10 OHTponus. BTopoii 3aK0H TepMOIMHAMHUKH.

CoNoR~ LN E

2. Ou3znyecKue OCHOBLI MOJTYyYECHHUS JHEPIrUHA

. DNEeKTpUUECKUi 3apsj. DIEKTPUUECKOe oJIe.

. [loTeHnIMan 2IEKTPOCTATUUECKOTO TOJIS.

. [ToToK BekTOpa HAPSHKEHHOCTH 3JIeKTprudeckoro noiist. Teopema I"aycca.
. Konnencaropsi.

. DHEprus 3MEeKTPOCTaTUYECKOTO MOJIS.

. SInepHast SHEprUs U MEXaHU3M TEIUIOBBIICTICHUS
. Teryo Henmp 3eMiTu U TOJIIU BOJ MOPEH

. ConHeynas sHeprus

. DHeprus JBUKEHHS BO3/1yXa B aTMochepe

10. I'maposHepreTHUECKUe pecypehl.

O©CoOoO~NO O WDN PP

3. TenjioBbIE M AJEKTPUYECCKHUE LETTN
TennosnexkTpoLeHTpaau NPOMBILIUIEHHBIX TPEITPUSATHIH.
CxeMbl TEIUI0AIEKTPOLIEHTpAJIEH.
KII/] koHIeHCAaMOHHBIX 3JIEKTPOCTAHIIHM.
OHeprerudeckue nokasarenu TOLL.
CpaBHeHHE KOMOMHUPOBAHHOTO M Pa3/IeIbHOIO MPOU3BOICTBA ANEKTPUUYECKOW U Tel-
JIOBOW DHEPTUH.
DJIEKTPUYECKUH TOK, CUJIA U NIOTHOCThH TOKA.
DNEKTPOABUKYILAS CUJIAa U HANIPSIKEHUE.
PaboTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA.
MarnutHoe noje. BekTop MarHuTHOM MHIYKIMU U HAMPSKEHHOCTh MAarHUTHOTO TOJS.
10 [Torok BekTOpa MarHMTHOM MHAYKIMHU. Teopema ["aycca 111 MAarHUTHOTO TOJIS.
11. SIBnenue anekTpoMarHuTHOM MHAYKIMH. 3aKkoH Papanes-Makcpemia.

koo
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12. UanykTUBHOCTH KOHTYpa. CamouHAyKIus. B3anMHas MHIYKIHSL.
13. Ilenu nepeMeHHOTO TOKa.

KPUTEPUM OIIEHKH 3HAHWI BO BPEMSI
INPMEXYTOYHOI'O KOHTPOJIA 3HAHUH (KOJJIOKBUYMOB)

B npouecce nzydenust nucuuiuinabl «O01Iasi 3HEPreTuKa» AJis MPOBEPKU YPOBHSI OCBOCHHUS
OCHOBHBIX Pa3JIeNIOB Kypca MPeayCMOTPEHbI MEPhI MPOMEKYTOYHOTO KOHTPOJISl 3HAHUN CTYJICHTOB
B BHJIC TECTHPOBAHHS BO BpPEMS KOJUIOKBUYMOB MOCIE M3YUEHUS COOTBETCTBYIOIIUX Pa3JEioB.
KonnokBuymbl (TECTUPOBaHUE) MPOBOAMUTCS BO BpeMsl IPAKTUYECKHUX 3aHATUH. CTyICHTHI 3apaHee
UHOOPMHUPYIOTCS O TMPEJCTOSAIIEM TECTUPOBAHUU 3a JBE HENETH W IOJy4aloT CIIMCOK BOIPOCOB
TECTHPOBAHUSI.

13 Bcero cnucka BOMPOCOB CTYJEHTY MPENOAaBaTEelb METOAOM CIy4ailHOro BbIOOpa 3amaer
nBa Borpoca. OTBETHI OIICHUBAIOTCS 110 TPAJAUIIUOHHON «IIATHOAUTEHOW) CUCTEME U TOTyYCHHbBIE
0auTBl TOOABJISFOTCS K TIEPCOHATLHBIM CEMECTPOBBIM PEHTHHTaM CTY/CHTA.

CucreMa KpuTepreB pEHTHHIOBOM CHCTEMBI OLEHKU 3HAHUU 10 KypCy MPUIIOKEHA B BUJE OT-
nenbHoro nokymenta ®OC.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKHi XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnan)
benepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY

CDaKyJmeem: qu)ODMaLIMOHHblx MEeXHOI02ULL

Kageopa snexkmpomexnuku u snepeoobecneyenus npeonpusmuii

Hanpasnenue noarorosku: 13. 03.01«TennosHepreTnka U TEIUIOTEXHUKA
[Mpoduns/cienmanuzanus: «JHeproodecrnedeHne IpeapUusTHI

KoMmiekr 3amannid
JJIS1 BBINOJTHEHUS PAcYeTHO-TPaduyeckoil padoThl
1o aqucuuruinie «O0mas IHepreTuKa
1.3. 3apanus nas pacyeTrno-rpaguyeckoii paéorst PI'P 21

3amauu 211. HeueTHble BapHaHTHI

I[Be IMOCJICA0BATCIIbHO COCAUHCHHBIC JIaMIIbl ¢ HOMUHAJIBHBIMU 3HAUYCHUAMUA HAIPSAKCHUA Uni 1 MOIIIHO-
cteio W,; pacrionoxensl Ha pacctostHu | oT ucroynnka nocrostuaoro toka ¢ DJ1C Ju BHYTPEHHHUM CO-
IMPOTHUBJIICHUEM r. Jlamrnl COCIMHCHBI C UCTOYHUKOM TOKa IMPOBOAHUKOM M3 MCTaJlJIa Me AUaMCTpOM d
OmpenenuTs MOIIHOCTD KaXKIOH JIaMIThI, TOTEPI0 MOIIHOCTH Ha MPOBOAHUKAX, CKOPOCTH HAINPaBIEHHOTO
ABUXCHHUA BJICKTPOHOB B IIPOBOJHUKE, NJIMHY UX CBO6OZIHOFO Hp06era. (C‘II/ITaTI), YTO Ha OJWH aTOM ME€AU
npuxoautcs 0,8 cBOOOAHBIX ANEKTPOHOB; AIOMHUHHUS — 2; jkene3a — 1,5).

NQ .J y ri UHll WHI! UHZ! WH21 I, d,
Me
Bap. B OMm B Bt B Bt M MM
1 12 0,3 12 5 6,3 3 Cu 2 1,5
3 60 0,5 36 15 36 40 Al 3 2,3
5 9 0,5 3,5 15 6 1,2 Fe 5 2,5
7 12 0,7 6,3 7 3,5 2 Cu 7 0,75
9 90 0,9 30 15 110 40 Al 90 2,9
11 110 1,1 60 60 75 75 Fe 11 2,1
13 36 1,3 24 25 36 15 Cu 13 1,3
15 220 15 110 100 110 60 Al 15 1,5
17 45 0,3 2,5 0,6 2,5 0,8 Fe 17 3,7
19 60 1,6 36 40 24 40 Cu 19 2,9
21 6 0,3 45 15 3,5 1,5 Al 21 2,1
23 110 1,3 110 60 110 40 Fe 23 2,3
25 25 0,5 24 15 36 15 Cu 25 2,5
27 12 0,6 12 13 12 26 Al 27 2,7
29 24 0,7 9 6 15 7 Fe 29 2,9
31 36 1,1 24 11 12 6 Cu 31
33 24 0,8 9 6 14 8 Al 33 3,3
35 12 0,6 6 5 7 3 Fe 35 3,5

3amauu 211.YerHble BApUAHTEI

DneKTpuYecKas IIMTKa MOIMHOCTEI0 W, U CIHpasibio M3 HUXpOMa MpeJHa3HaueHa JUIsl BKJIFOYCHUS B
cetb ¢ HanpspkearueM U,. CKOIBKO METPOB MPOBOJIOKH JHAMETPOM (1 HAI0 B3SATH JJIS M3TOTOBIIEHHS CITAPA-
JIY, €Clii TeMmnepaTtypa HUTH paBHa t? [lnuTka mojkirodaeTcss K MCTOYHUKY TOKA, HAaXOSAIIEMYyCs Ha pac-
crostHum | ¢ MOMOIIBIO ABYXIPOBOIHOM JHHHK U3 MeTauia Me ¢ muameTpoM mpoBojaku d,. Onpenenuts,
MOTEPIO0 MOITHOCTH Ha MPOBOJHUKAX, HEOOXOAMMOE HAIPSDKEHUE MCTOYHUKA JIJIsl 00CCIICUCHHSI HOMHHATb-
HOTO HAaNpsDKCHUS TUTUTKH, CKOPOCTh HATPaBJICHHOTO JIBWKEHUS (Jpetida) 371eKTPOHOB B MPOBOJIHUKE, JIITH-
Hy UX CBOOOMHOTrO mpoOera. OnpenenuTh TakKe IIOTHOCTH TOKa B MOJABOJSINEM POBOJHUKE, B CIIHPAIIN



TUTUTKY ¥ HAMIPSHKEHHOCTH 3JICKTPUYECKOTO MOl B 9TUX NPOBOAHMKAX. (CUMTaTh, YTO HA OJUH aTOM MEAU
npuxoautcs 0,8 cBOOOAHBIX ANEKTPOHOB; AIOMHUHHUSA — 2; kene3a — 1,5).

Ne W, U, di, t, l, dy,
Me

Bap. | KBt B MM °C M MM
2 2 220 0,4 920 Cu 2 2,2
4 1 110 0,3 900 Al 3 2,3
6 0,5 36 0,25 860 Fe 6 2,6
8 0,8 220 0,5 880 Cu 8 2,8
10 15 380 0,6 930 Al 90 5
12 0,6 24 0,25 890 Fe 1,2 2,2
14 0,7 220 0,4 920 Cu 1,4 2,4
16 0,6 110 0,36 900 Al 1,6 1,6

18 0,8 36 0,48 860 Fe 1,8 1,8
20 2 220 0,42 880 Cu 19 19
22 1,2 380 0,5 930 Al 2,2 2,2
24 1,4 24 0,24 890 Fe 2,4 2,4
26 1,6 220 0,46 920 Cu 2,6 2,6
28 0,8 110 0,48 900 Al 2,8 2,8
30 0,3 36 0,3 860 Fe 3 3

32 1 220 0,52 895 Cu 3,2 3,2
34 3,4 380 0,44 930 Al 34 34
36 04 24 p0,36 | 890 Fe 3,6 3,6

3agauu 212.Bapuanter: 1,6, 11, 16, 21. 26,31

Crpenka MHJTHAMIIEpMETpa OTKJIOHSETCS A0 KOHIA MIKajbl MpuOopa, eciid yepe3 Hero uaeT Tok .
BHuyTpenHee conpoTuBieHue Muuinammnepmerpa Ru xommuectBo aenenuit N. [IpoBoaHNK KakoW ATUHBI Ha-
0 B34ATH B KAY€CTBC JONOJHUTCIIBHOI'O0 CONNPOTUBJICHNUS, YTOOBI HpI/I60p MOJKHO OBLIO MCIIOJIL30BATh B Kaue-
cTBe BoJbTMeTpa Ha Hanpsbkenne U? IpoBomuuk mMeer muamerp d u caenan u3 ciuiaBa Cn. Paccumraiite

HCHY ACJICHUA MUJIJIMAMIIEpMETpPa U MOJIYUHUBHICTOCA BOJIBTMETPA.

Meap. | IMA |R,Om | U,B N Cnnas d, mm
1 10 2 250 100 | auxpom 0,05
6 60 4 150 60 | xoHCcTaHTaH 0,04
11 150 6 60 150 | Bosibhpam 0,1
16 75 3 100 75 | Hei3mib0ep 0,08
21 15 2 75 150 | Huxpom 0,06
26 30 5 30 150 | Heizunbbep 0,06
31 200 4 220 | 100 | auxpom 0,1

3agauu 212.Bapuanter: 2. 7. 12, 17.22. 27, 32

AwmriepmeTp co mkanou, conepxkamierd N geneHui, conpoTuBIeHHEe KOTOpPOro R, paccuntaH Ha U3Mepe-
Hue cuiibl Toka |;. Kak m3 aToro ammepmerpa caenath IpuOOp, TOTHBINA A U3MEPEHHS CHIIBI TOKa 70 1,?
Ecimu 1 9TOr0 MCIOIB30BaTh MPOBOAHKUK U3 MeTauia Me nuamerpom 0, TO Kakoil JUIMHBI IPOBOIHHUK IS
aToro MoHamobuTcs? PaccuuTaiiTe eHy JAeICHUS aMIIEPMETPA B IIEPBOM U BO BTOPOM CITydasix.

M pap. | I,MA | R, Om I, A N Me d, MM
2 250 2,5 5 100 Al 0,1
7 60 3 3 60 Cu 0,07
12 150 4 2 150 Fe 0,12
17 75 3 1,5 75 0,075
22 15 2 4 150 Al 0,12
27 30 5 10 150 Cu 0,2
32 50 2,5 2,5 250 Ag 0,05

3amaun 212.Bapuantser: 3, 8, 13, 18, 23, 28, 33




BoasT™meTp paccuntaH Ha U3MepeHHe MakcuManbHOro Hanpspkenus U; u umeet N aenenuii. [Ipu sTom
4yepe3 BoIbTMETp uneT Tok |. [IpoBoIHMK, KaKo JUTMHBI HAJI0 B3STh M KaK MOAKIIOUUTH K BOJIBTMETPY, UTO-
OBI C TIOMOIIBIO0 BOJIBTMETPA MOKHO OBUIO U3MepsTh Hanpsokenue U. Paccuuraiite 11eHy JAeleHUS BOJbTMET-
pa B IIEPBOM U BO BTOPOM ciiy4asix. [IpoBoaHuK caenan u3 cruiaBa Cn u umeet quamerp d.

Mrap. | LMA | U, B U,B N Cnaas d, MM
3 20 30 250 100 | HEXpOM 0,03
8 15 15 150 60 | xoHcTraHTaH 0,02
13 150 10 60 150 | Bombdpam 0,1
18 75 6 100 75 | Hei3mIbOep 0,04
23 15 2 75 150 | Huxpom 0,06
28 30 3 30 150 | maHraHug 0,05
33 50 5 220 | 100 | Huxpom 0,1

3agaun 212.Bapuantsl: 4, 9. 14, 19. 24,29, 34

AMIIEpMETp, HAKOPOTKO PHCOSAMHEHHBIN K ranpBaHnaeckoMy s1ementy ¢ DJIC J u BHyTpeHHHM Cco-
MpOTHUBIICHHEM I , moka3biBaeT ToK |. Kakoil TOk mokaxeT aMmIiepMeTp, eCliy €ro 3allyHTUPOBATh MPOBOJ-
HHKOM 13 Metaiuta Me nquamerpom d u qmuno# 1?7 Kak mpu 95TOM H3MEHUTBCS IIeHa JeJICHUs Mpudopa, eciin
Konn4ecTBo aeieHuit N?

Nemap. |J,B r, Om I, A N Me dvv |1, cum
4 1,5 0,2 5 150 | Cu 0,1 10
9 9 0,5 15 100 | Al 0,08 15
14 14 0,4 14 150 | Ag 0,14 14
19 24 1,2 12 60 Ni 0,2 19
24 24 2 6 60 Mg 0,24 24
29 6 0,3 10 100 | Cu 0,2 29
34 12 0,4 15 150 | Al 0,34 34

3agauu 212.Bapuantsr: 5, 10, 15, 20, 25, 30, 35
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[Tpubop 11 n3MepeHus: CONPOTHUBICHHS Ha3bIBACTCS omMmempom. B ero cxeme
ucrons3yercst 6arapes ¢ JC J u pesucrop ¢ conporusrenuem R. Illkana npuGopa,
KaK MOKa3aHO Ha PHCYHKE, OTTPaJyHpoBaHa OT OECKOHEYHOCTH a0 Hyls. Ecim kiem-
MBI A M B oMMeTpa 3aMKHYTh HAKOPOTKO, TO MAaKCHUMaJbHAs CHJIa TOKa Yepe3 Mproop
coctaBiseT |y ¥ OTKIIOHEHHEe NpUOOpa Ha BCIO IIKAITYy COOTBETCTBYET COIPOTHBIIE-
HHIO, PaBHOMY HYJ0. KakoMy CONPOTHBIIEHHIO COOTBETCTBYET OTKIOHEHUE CTPEIKH
npudopa Ha MMOJIOBUHY IIKAJIbl, HA 4 YaCTh IIKAIbI?

Ne Bap. 5 10 15 20 25 30 35
J,B 5 6 12 9 5 3 4,5
R, Om 80 100 200 150 100 50 45
I, MA 50 60 120 90 50 30 45

3agaun 213.BapuanTer: 1, 5.9, 13,17, 21, 25,29, 33

IIpu 21eKTpUYEeCKUX M3MEPEHHUSIX YacTO BOJBTMETP W aMIICPMETP CUUTAIOT HIcailh-
HBIMH, T.€. COTIPOTHUBJICHHE BOJBTMETPAa — OSCKOHEYHO OONBIMM, a aMIIepMeTpa — paB-
HbIM Hym0. [lycTh amnepMeTp U BOJBTMETP MOAKIIOYEHBI B LEMb KaK MOKa3aHO Ha pU-
cyke. OJ1C uCTOUHUKOB J ; W) », UX BHYTPEHHUE CONPOTUBIICHHUS '] U ', COOTBETCTBEHHO.
Bremnee conporuBnenue R, conporuBneHust BoibT™MeTpa U amrepmerpa Ry u Ra. Ompe-
JIEUTH TTOKa3aHUs aMIiepMeTpa U BOJIIbTMeTpa. HaliTh OTHOCUTENBHYIO TTOTPENTHOCTD OTI-

:lL@i_
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peacicHruda CONMPOTUBIICHUA R mo mokasaHusM aMIiepMEeTpa U BOJBTMETpPA, €CJIN UX CYUH-
TaThb UACAJIBHBIMUA. HOCTpOI/ITI) rpa(bHK HN3MCHCHU ITOTCHIMAaJIa BAOJIb IICIIN.

Newap| J.,B| J,,B [r,Om [ 1,,OM | R,Om | Ry, OM | Ry, OM
1 6 3 0,3 0,1 10 100 0,4
5 3 7 0,4 0,7 5 105 0,5
9 9 3 0,6 0,3 9 110 0,3
13 6 13 0,4 0,9 13 115 0,5
17 13 7 0,7 0,4 17 120 0,6
21 24 6 1 0,3 21 120 0,5




25 12 25 0,4 1 25 125 0,6
29 30 15 0,9 0,7 20 130 0,5
33 36 12 13 0,9 33 135 0,6

3amaun 213. BapuanTsr: 2. 6. 10, 14, 18, 22. 26. 30, 34

JlBa mcTOYHMKA TOKa ¢ oguHAKOBRIMH DJIC J =) 1 =) 2 ¥ C BHYTPEHHAMH CONPOTHBIICHUSMH Iy H I
COOTBETCTBEHHO TOAKIIOYEHBI MapauIeIhbHO W 3aMKHYTHl Ha BHemrHee compoTuBiieHune R. CompoTuBieHus
BOJIBTMETpa U amrepMmerpa Ry u Ra. Onpenenuts nokazanus NpruOOPOB U CHIIBI TOKOB Yepe3 KaxJIbli die-
MEHT I10 OTHEIBHOCTH. [locTponuTh rpaduik M3MEHEHHSI IIOTEHITHAA BIOIH IICTIH.

Nesap| J,B [ r,Om | r;,OMm | R,Om | Ry, OM | Rs, OM
2 6 | 02 | 01 2 100 | 02 )
6 9 | 04 | 07 6 105 | 05 )
10 | 10 | 06 | 03 | 10 | 110 | 03 S
4 | 14 | 14 | 00 | 14 | 115 | 05 I/
18 | 18 | 08 | 04 | 18 | 120 | 06
22 | 22 1 03 | 22 | 120 | 05 1
26 | 26 | 06 1 26 | 125 | 0.6 S
30 | 30 | 09 | 07 | 30 | 130 | 05 ()
34 | 34 | 12 | 09 | 34 | 135 | 06

3agaun 213. Bapuanter: 3, 7, 11, 15,19, 23, 27, 31, 35

J Wcrounuk Toka ¢ DJIC J u BHYTPEHHHM CONPOTHUBIEHHEM I, pe3uctop R, peoctat
R C TIOJTHBIM COIIPOTHBIICHHEM Rj, aMIiepMeTp W BOJBTMETP MOIKIIOYEHBI, KaK MOKa3aHO
Ha pUCYHKE. OHpeI{eJ’II/ITL IIOKa3aHus HpI/I60pOB IIpU MMOJIHOCTBIO BBEACHHOM U BBIBEACH-
HOM peoctate. [locTponTs rpadyik M3MEHEHHs MOTEHIMANA BIOJb LEMH IPH BBEACHHN
peocTaTa HallOJIOBHHY.

Nemap| J,B | r,Om | R,Om | R,Om | Ry,Om | Ry, OMm
3 6 0,2 3 15 100 0,2
7 7 0,4 7 10 105 0,5
11 11 0,6 11 20 110 0,3
15 15 1,4 15 5 115 0,5
19 19 0,8 9 18 120 0,6
23 23 1 3 9 120 0,5
27 27 0,6 8 16 125 0,6
31 31 0,9 10 6 130 05
35 35 1,2 5 35 135 0,6

3amauu 213. Bapuanter: 4, 8, 12, 16, 20, 24, 28. 32, 36

) N WneanbHelii BOTBTMETp MOKa3biBaeT HanpsbkeHue U. BHyTpeHHee conpoTus-
' JICHHE MCTOYHHKA I, CONPOTUBIEHUs pe3ucTopoB Ry, R, u R cooTBeTcTBeHHO, a Yy

RiBp amnepmerpa — Ra. Onpenenuts OIC ucrounuka u nokasanue ammnepmerpa. llo-
h CTpOUTh rpaduK U3MEHEHHS MOTEHIINANA BIOJb IICTIH.
Nemap| U,B r, Om R, OMm | R,,OM | R3, Om | Rp, Om

4 4 0,4 4 8 3,5 0,5
8 8 0,6 8 10 4,2 0,8
12 12 0,8 12 12 5 1

16 16 1,0 16 14 6,1 0,9
20 20 1,2 20 16 7,2 0,8
24 24 14 24 18 8 1

28 28 1,6 28 20 8,8 1,2
32 32 1,8 32 22 9,6 14
36 36 2 36 24 10,6 14

3agaun 214. Bapuantsr: 1, 8, 15,22.29, 36

Onpenem/nb CWJIbI TOKOB Ha y4YaCTKax IICIH, BBIACIKICMYIO B IICTIU 34 ACCATh CCKYHJ TCIUJIOTY W 3apda]d Ha

06KﬂaZ[KaX KOHJACHCATOpa. BHYTpCHHI/IC COIIPOTHUBJICHUA UCTOYHUKOB TOKA Hp€H€6pC)KI/IMO MaJbl.



Ne Bap 1 8 15 22 29 36 R, ],
Ry, OM 8 10 5 12 29 8 —
Ry, OM 20 22 26 28 10 6 Ry -
R, OM 5 25 8 30 6 9 R,

C, Mx® 4 1,2 2,5 3 7 6 Rs

J 0B 6 8 5 22 29 6 — —7
J,B 11 12 31 15 15 9

3amayu 214. Bapuants:: 2. 9. 16, 23, 30, 35

Omnpenenure cuibl TOKA Ha BCEX YYacTKaxX Pa3BETBICHHOH LIENH B YCTAHOBUBIIEMCS PEXUME, Pa3HOCTH
MOTEHIIMATIOB MEXIY KJIIEMMaMH HCTOYHUKOB TOKa U OOKJIaJKaMU KOHJICHCATOPa, TEINIOBYIO MOIIHOCTD Iie-
4. BHyTpeHHME CONTPOTUBIIEHUS UCTOYHUKOB I OJIMHAKOBBI.

Nesap.| J.,B | J,,B | r,OM [Ry, OM | Ry, OM | Ry, OM | C, Mk®
2 2 4 0,2 2 4 6 2
9 9 5 0,3 9 5 3 6
16 6 8 0,6 6 2 4 5
23 23 9 1 10 5 8 3
30 30 5 0,6 9 3 5 3
35 35 6 05 5 3 10 10

3amauu 214. Bapuanter: 3, 10, 17, 24, 31

Kakas Temnmora BeLAENSIETCS B IIETIH 32 OJJHY CEKYHAY W KaKoW 3apsij HaXOIUTCS Ha OOKJIaIKax KOHICH-
catopa? BHyTpeHHHE CONTPOTUBIIECHUS NCTOYHUKOB TOKA I' OMHAKOBEI. ONpeeuTh CUIIBI TOKA HA YUaCTKax

LEMKU U Pa3HOCTU MOTCHIIUATIOB MEKAY KIEMMaMU UCTOYHUKOB.

Nemap.| J,B | J,,B | 1,OM | Ry, OM | Ry, OM | Rg, OM | C, MKD
3 3 6 0,3 3 5 6 3
10 10 5 0,5 10 5 4 10
17 17 8 0,4 7 5 3 7
24 24 12 1 24 15 8 4
31 31 16 0,6 9 4 10 1

3anauu 14. Bapuante:: 4, 11, 18.25.32, 34

Kakoii 3apAad HaXOAUTCA Ha O6KJ'Ia,Z[KaX KOHACHCATOpA U KaKas TCIJIOTA BBIACIACTCA B ICTIU 34 ABA-
AaTb CCKYH,I[? BHYTpeHHI/Ie COITIPOTHUBJICHHUA NCTOYHUKOB HpeHC6pe)KI/IMO MaJbl. OHpeI[eJ'II/ITB CHJIBI TO-

KOB Ha y4aCTKax ICIHU U PAa3HOCTb NOTCHIIMAJIOB MEXKY KIICMMAMHU UCTOYHUKOB.

R,
— T+

Neap.| J,,B | J,,B | Jo, B | Ry, OM| Ry, OuM | Ry, Om | C, MKD |

4 6 4 3 4 5 8 4 : R,

11 10 11 6 10 1 4 3 "7' CT’

18 8 18 5 8 5 6 8 ,

25 5 25 5 5 5 2 5 o—l|—|‘J f——.R |

32 12 32 6 3 1 2 2 SN -

34 9 34 9 4 6 3 3




3amauu 214. Bapuanter: 5, 12, 19, 26, 33

OnpenennuTts CUIBI TOKOB HA YYaCcTKaX Pa3BETBICHHOH IEIH, 3apsi Ha 0OKIIaJKax KOHJEHCATOpa, Tell-
JIOBYIO MOIIHOCTH LIETIH U Pa3HOCTb NOTEHIUATIOB MEXIY KIEMMaMH UCTOYHUKOB. JTU JIAHHBIC OMPECIUTh
Tociie TIOJMHOM 3apsiiku KoHaeHcaTopa. CunuTaTh, YTO BHYTPEHHHE COMPOTUBIICHUS UCTOYHHUKOB IIpeHEOpe-
KUMO MAaJIbI.

Nesap.| J.,B | J,,B | Js,B | Ry, OM | Ry, OM | Ry, OM | C, Mk®D
5 5 6 3 4 5 8 5
12 12 5 6 10 1 4 12
19 19 9 5 8 5 6 9
26 26 9 5 5 5 2 6
33 33 5 6 3 1 2 3

3amaun 214. Bapuagtel: 6, 13, 20, 27, 38

quLIpe HNCTOYHUKA IMOCTOSIHHOI'O TOKa BKJIIOYECHBI TaK, KaK IIOKa3aHO Ha PUCYHKE. Haiitn nmokazanus

amIiepMeTpa 1 BOJIETMETPA, a TAKKE 3aps]] Ha O0KJIaAKax KOHIEHCATOpa.

Negap.| J,B | J,B | r,OM | r;,OM |Ra, OM |Ry, OM | C, Mx®
6 6 4 0,2 0,4 0,006 600 6 ),
13 6 13 0,3 0,5 0,05 300 12 J |
20 20 9 0,2 0,3 0,02 200 2 1I ( :) J C
27 27 9 0,1 0,7 0,07 700 7 Js
38 38 8 0,4 0,3 0,04 400 4 |

3agaun 214. Bapuantsr: 7, 14, 21, 28, 37

Onpez[eJme CHJIbI TOKA Ha y4aCTKax paSBeTBJ'IeHHOfI LCIH, MMOKAa3aHUA BOJIBTMETPA, 3apsad Ha O6KJ'IaI[—
KaX KOHACHCATOpa MOCJIC 3aBCPUICHUA €TO 3apAAKH, a TAKKC TCIUIOBYIO MOIIHOCTD IICIIH. BHYTpeHHI/IG CO-
MIPOTHUBJICHHUA UCTOYHHUKOB HpeHe6pe)KI/IMO MaJibl.

Nesap.| J;,B | J,,B | Ry, OM | Ry, OM | R, OM | Ry, Om | C, Mk® .
7 7 9 7 4 6 60 7 -
14 14 7 4 14 5 30 4
21 24 12 21 30 2 200 2
28 28 14 8 4 7 80 8
37 37 17 5 3 4 50 5

3agauu 215. Bapuants:: 1. 7. 13. 19, 25, 31,37

B memnps moCTOSIHHOTO TOKa MOAKIIOYEHBI KOHACHCATOPHI deKTpoeMKocThio C; 1 (), Kak MOKa3aHO Ha
cxeme. 3HaYeHHUs1 CONPOTHUBICHUH pe3uctopoB R;, R, kOm. BJIC 6aTapeI/IJ , BHyTPEHHEE COIIPOTUBIICHUE
r. OmpenenuTs MakCHUMaJbHBIE 3aps/bl, IpHoOpeTaeMble KOHICHCATOPAMHU; BPEMsI, Yepe3 KOTOPOe 3apsbl
nocturaroT 86% maxcumansHoro (4 = 0,860y). CHauana kinrou Kpa3oMKHYT, M 3aMBIKa€TCs OH IOCTIe 3apsii-
KM KOHZeHcaTopa. OnpenenuTs 3apsa KOHASHCATOPOB (] MOCIE 3aMbIKaHHs KIIHO-

qa. R, Kk K

Ne Bap.| Cq, Mx® | Cy, MkD | Ry, kXOM | Ry, kOM J ,B r, Om )=
1 1 7 10 20 10 6 —F Clel};z ZI

T




7 2 6 7 14 14 3
13 3 4 13 26 13 2
19 4 5 15 30 19 8
25 5 3 5 10 23 3
31 6 2 6 12 29 5
37 7 1 8 16 35 4

3amaun 215. Bapuantsl: 2, 8. 14, 20, 26, 32

Bo ckonpKo pa3 KaToJ AByXAJIEKTPOIHOW BaKyyMHOW JIaMIIBI M3 YHCTOTO BONb(paMa Mpy Temmepa-
Type t maeT MeHblllee 3HAYeHHE TUIOTHOCTH TOKA HACHIIMIEHUS, YeM KaToJa W3 TOPHPOBAHHOTO Boib(hpama?

KoaddummenT orpaskeHns 37IeKTPOHOB U BoJIb(hpama I, a JUIsl TOPHPOBOHHOTO BOJIb(pama — I.

Ne Bap 2 8 14 20 26 32
t,°C 1200 1280 1300 1320 1340 1360
ry 0,52 0,48 0,44 0,52 0,5 0,53
r 0,02 0,03 0,04 0,02 0,03 0,04

3agaum 215. Bapuantsl: 3.9, 15, 21, 27, 33

Omnpenenuts TeMIepaTypy Karoaa ABYXAJIEKTPOAHON BaKyyMHOH JIaMIIBI M3 TOPUPOBAHHOTO BOJIb(-
pama 75, Ipu KOTOPOM MJIOTHOCTH TOKA HACBHILEHUS OyIET TaKOH ke, KaK U IIPH KaTole U3 YHCTOrO BOJIb (-
pama npu Temnepatype . KoagduuueHt otpaxenus 31eKTpOHOB A5 Bosib(pama I, a A5l TOPUPOBOHHOTO
BoNb(paMa — . (3agady pemuTh MyTeM MOCIeA0BATEIbHBIX MPUOIKEHUH. YUUTBIBAs, YTO TUIOTHOCTh TO-
Ka HACBILICHHUS B OCHOBHOM orpesessiercss MHOxuTeaeM eXP(—Ay/KT;), B mepBoM NpHOIMKEHHH MOXKHO T10-

JIOXKUTE T 22 =T. 12 , M U3 BBIPAXKCHHUS JJ1s1 DKCIIOHEHTHI HATH BTOPOE MPHOIMKeHUE JUist 1, U T.]I.)

Ne Bap 3 9 15 21 27 33
t,°C 1530 1490 1500 1510 1450 1520
r 0,58 0,49 0,45 0,51 0,5 0,51
r 0,03 0,01 0,03 0,02 0,03 0,01

3amauu 215. Bapuanter: 4, 10, 16, 22. 28. 34

Mesx 1y TJIACTUHAMH IJIOCKOTO Fa30BOI'0 KOHJCHCATOPA HAXOJUTCS YaCTUYHO MOHWU3UPOBAHHBINA BOJIO-
pox. Inomiaap miacTuH KOHASHCaTopa S, a paccrosHie Mexy oOkinaakamu |. [ToaBMKHOCTD MOJOKUTEIb-
HO 3apsOPKCHHBIX WOHOB BOJIOpPOAa U, a OTpHUIATeNbHBIX U-. KoHIEHTpalus MOHOB 000MX 3HAKOB B rase
paBHa N. Ilpu xakom Hanpspkenun U MeXIy IiacTHHAMHU KOHJICHCATOpa CHJIa TOKa, MPOTEKAIOIIET0 Yepes3
KOHJICHCATOP, IOCTUTHET 3HaYeHus |1?

Ne Bap 4 10 16 22 28 34
S, cm* 240 210 260 220 280 250
I, cm 14 1,1 1,6 1,2 13 15

U, 10 ‘M7B¢) | 54 | 53 | 56 | 55 | 54 | 52
u,10 ‘M¥Bc) | 74 | 71 | 76 | 7.2 | 73 | 15
n, 10w ° 54 | 51 | 56 | 52 | 56 | 55

I, MKA ] 1 6 2 3 4

3agaum 215. Bapuantsr: 5, 11, 17, 23, 29, 35

B rasopaspsiaHoii TpyOke muamerpom d U uinHO# | HaxoauTest BO3MyX HOHH3UPOBAHHBIH TaK, 4TO KOH-
LIEHTpaLUs OJHO3aPAHBIX HOHOB KaKAOr0 3Haka N. [IoABMKHOCTD MOJIOKUTENBHO 3apsyKEHHBIX HOHOB U, a
oTpuIarenasHbIX U-. OnpenenuTs 3JeKTPUIECKOe COTPOTUBIICHNE TPYOKH.

Ne Bap 5 11 17 23 29 35
d, em’ 5 4 7 3 6 5
l, cm 84 81 86 82 85 83

u,10°m/Bc) | 14 13 15 12 1,4 13
u,10"m/Bc) | 1.8 19 19 1,7 1,6 19
n, 10w’ 4 1 3 2 2 15




3amaun 215. Bapuantser: 6, 12, 18, 24, 30, 36

Onekrponurnieckue BaHHbI ¢ pactBopamu AGNO; 1 CUCO, coeTMHEHBI TOCIIEIOBATEIBHO K OJHOMY
MCTOYHMKY TOKa HampspkeHreMm U. Kakast Mmacca Meaum, BBIICTUTCS Ha JIEKTPOJIEC BTOPOM BAaHHBI 32 BpEMs,
B TEUEHHE KOTOPOTO Ha DIICKTPO/Ie TIEPBOI BaHHBI BBIAEIMIACH Macca cepedbpa M ? Kakoe KoauuecTBO 371eK-
TPUYECTBa MEPSHOCUTCS TIO IEMTH MOHaMK 00ouX 3HakoB? Kakas ajeKkTpuveckas SHEpPrusi HCTOYHHKA MPU
9TOM OyneT 3aTpaycHa?

Ne Bap 6 12 18 24 30 36
uUB 6 5 6 12 6 12
My, T 186 120 180 240 300 360

3amaun 216. Bapuantse: 1,7, 13,19, 25, 31

13 metayuindeckoro npoBoanuka Me nuamerpom d u uinHO#H | HYXKHO cenath N OAMHAKOBBIX HAarpe-
BaTeNel Tak, YTOObI OHM UMENH OOIIYI0 MaKCUMAIBHYIO MOIITHOCTG. Mcronb3yercst ucTouHuk Toka ¢ DJ1C J
Y BHYTPEHHHUM COTIPOTUBJICHHEM I. OTpeaenuTs YUCIO HarpeBaTelield 1 MaKCHMalIbHYIO MOIIHOCTH Harpe-
BaTene.

Ne Bap 1 7 13 19 25 31
Me |Humxpom| W |Manranun| Huxpom | W Huxpom
d, cm® 1 0,7 1,3 1,1 15 1,2

I, cm 100 70 130 90 95 110
J.B 24 27 23 19 25 31

r, Om 1 0,7 13 0,9 15 13

3agaun 216. Bapuantsr: 2, 8, 14, 20, 26, 32

Harpesarens u3 metayuia Me quamerpom d u amuHOM | moakmrouniy K uctouHuKy Hanpsbkenus U. Ha-
yaJbpHas TeEMIlepaTypa HarpeBarens t;, a koneunas t,. TemnepaTypa JIMHEITHO BO3pacTaeT B TEUEHUE BpEMe-
HH 7. OnpenenuTb KOJIMYECTBO BBLACTUBILICHCS TEIIIOTHI.

Ne Me d, MM I, M U,B t;, °C | tp, °C | 7, Mun
Bap.
2 |xkeneszo 0,2 20 20 2 512 20
8 |koncranran| 0,8 8 18 8 618 18
14 |Huxpom 0,7 1,4 14 14 714 14
20 |metizmnnbep| 0,2 2 20 20 720 20
26 |koncranta"| 0,26 2,6 26 26 626 26
32 |HuxXpoM 0,32 3,2 32 32 632 32

3agaun 216. Bapuantsr: 3, 9, 15, 21, 27, 33

HpI/I MNOAKIIFOUYCHUHN TCPMOIIaphI MerMez K IOCJICAOBATCIIBHO COCAUHCHHBIM I'aJIbBAHOMETPY U CO-
MMPOTUBJICHUIO RTok B LCI CTAHOBUTHCA PAaBHBIM |1. Ecimm COIIPOTHUBJICHUC R= 0, TO TaJIbBAHOMCTP IMOKa-

3bIBACT TOK paBHI)If/i |2. Onpe;[eJme Pa3HOCTh TEMIICPATYP CIIACB I'aJIbBAHOMCTPA.

Ne Me, Me, R,OM | I, MMA | I, MMA
Bap.
3 Mens KoncranTan 30 3 13
9 Keneszo Koncranran 9 0,9 9
15 XpoMmenb Anromens 15 15 15
21 Huxpom Hukens 21 2,1 21
27 Huxpom Koncranran 27 2,7 27
33 Keneszo Menn 3 5 15

3amaun 216. Bapuantser: 4, 10, 16, 22, 28, 34




Haiitu Maccy merasuia, BBICIMBIIYIOCA Ha KaTOJI€ 3JIEKTPOJIUTUYECKON BaHHBI U3 pacTBopa P,Iipu
MPOMYCKaHUU B TCUCHUE BPEMECHHU 7 TOKA, MEHSIOIIETOCs cO BpeMeHeM Mo 3akoHy | = kt. TToctpouts rpaduk
3aBHCHMOCTH CKOPOCTH BBIIEJIEHHUSI METaJUIa Ha KaTojie 0T BpeMeHH. ONpeaenTh KOJINIECTBO POIIEIIIEro
3apsza.

Ne Bap 4 10 16 22 28 34
P CuSQO, | AgNO; | CuCl, NaCl NiSO, | CuSQO,

7, MUH 4 10 6 2 8 5

k, MA/c| 40 10 16 22 28 34

3agaum 216. Bapuantsr: 5,11, 17, 23, 29, 35

[Toctpoutk rpaduk 3aBUCUMOCTH TIOTHOCTH TOKA HACKHIIICHUS JBYXAJICKTPOHON BaKYyMHOM JTAMITHI
OT BPEMEHH, €CJIM KaToJ| CAeNaH U3 MeTtauia Me, KO3 PUIIMEHT OTpaKeHHS dJIEKTPOHOB, KOTOPhIX F. Tem-
neparypa karoza t.

Ne Bap 5 11 17 23 29 35

Me W+Cs Fe Pt+Cs W W+Th Ni

r 0,02 0,3 0,03 0,5 0,01 0,4
t,°C 1050 1400 1200 1500 1450 1600

3agaun 216. Bapuantsl: 6, 12, 18, 24, 30

Jl1g OTOIUIeHHS CHIAJIBHU OCEHBIO TOJIB3YIOTCS AJIEKTpOHArpeBaTesieM, CIHpallb KOTOPOro U3 cIijiaBa
Cn nuamerpom d. KomHara execyTouHo TepsieT Q Koau4ecTBO TerioThl. OmpeaenuTh MOIIHOCTh HarpeBa-
TeIsI, HEOOXOAMMYIO TSl TIOIeP KaHUs TIOCTOSTHHOM TeMIIEpaTyphl, U IJTHHY CITHPAIIH.

Ne Bap 6 12 18 24 30
Cn Huxpowm | Koncranran | Manranus | Heiisunns0ep | Huxpom

d, Mm 0,6 1 0,8 0,84 1

Q,MJIx 86 92 88 94 93

Kputepun onenxu PI'P

3a Kaxa0e 3a/laHue pacuyeTHO-TpapUuecKod KOHTPOJIbHON PabOThl BHICTABISAIOTCS PEHTHHIOBBIE
0aJIbl COINIACHO CHCTEME PEUTHUHIOB



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnain)
beaeparbHOT0 TOCYIAPCTBEHHOTO OF0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY

CDaKyJmeem: qu)ODMGuMOHHblx MEeXHOI02ULL

Kageopa snexkmpomexnuxu u snepeoobecneyenus npeonpusmuii

Hanpasnenue noarorosku: 13. 03.01«TennosHepreTnka U TEIUIOTEXHUKA
[Mpoduns/cienmanuzanus: «JHeproodecrnedeHne IpeapUusTHI

Temsb! (mpuMepHbIe) pedepaToB MO TUCIHUILIHHE
«O01mas SJHEPreTUKa

1. TenyoBble KOHIEHCAIIMOHHBIE ANEKTPUUECKUE CTAHLIUU.

Cxema TEeXHOJOTMYECKOIo Mpollecca TEIIOBOM KOHAEHCALMOHHOM 3JIEKTPUYECKOM CTaH-

L1U.

bapabaHHbIi 1 TPSAMOTOYHBIN TaporeHepaTopsl. [IpHHIMIHATEHBIE CXEMBI KX PaOOTHI.

TypOunsl. Buasl TypOun. MIX HazHaueHwue.

Konpnencaropsl. IX yCTpOHWCTBO 1 Ha3HAYEHHUE.

TennoBoiil GanaHC KOHJEHCAMOHHON AJIEKTPUYECKON CTaHIUH.

["a30TypOMHHBIE YCTAaHOBKH. Y CTPONCTBO, HA3HAYECHHUE.

[Tapora3oBble yCTaHOBKH. Y CTPOICTBO, HA3HAYCHHUE.

I'mppaBnnyeckue 3IEKTPUIECKUE CTAaHIIUN.

0. Buabl ruipaBiIndeckux TypOUH U UX Ha3HAYCHHE.

1. IlpunuBHBIE ANEKTPUYECKUE CTAHIINU.

12. Atomuble snekTpudeckue ctanuuu (AIC).

13. Bocmpou3BOACTBO SIIEPHOTO TOPIOYETO.

14. MHuorokoHTypHble cxembl ADC.

15. Tlepcnextussl pazsutus ADC.

16. Hapexnocts ADC.

17. MarautoruapoauHaMUYecKoe IpeodpazoBaHue SHEPTHUH.

18. TepmoanekTpuueckue reHepatopsl. [IpuHnun neicTBus.

19. Paanoun3oTomHbIE HCTOYHUKH YHEPTruu. [IpuHINTT TeHCTBHS.
20. TepmoamuccuoHHble reHepatopsl. [Ipunnun neicrTeus.

N

RB©ooo~N Ok W

CucreMa pedTHHTOB IO KYpCYy TUCITUTLIAHBI
«O0111a DHEPrETHKA)

B KOHTPOJIS Yucno 6anioB 3a OLIEHKY
A Kon-6o Min, éannoe | Max, oannoe

ClIT™ 7 9 12
KoimokBuyMmsI (TECTHI) 3 15 18
PacuetHo-Tpaduueckas pabota 2 20 24
[ToompurenpHbIe OasuTHI (32 pedepar) 4 6

3a cemecTp 12 36 60
DK3aMeH 24 40
Uror 60 100




Hanpasnenue noarorosku: 13. 03.01«TennosHepreTnka U TEIUIOTEXHUKA

MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnain)
(enepaabHOro rocy1apcTBEHHOTO OIOKETHOTO 00pa30BATEIBHOTO YUPEIKICHHS

BBICIIET'O O6pa3OBaHI/I${

«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY

CDaKyJmeem: qu)ODMGuMOHHblx MEeXHOI02ULL

Kageopa snexkmpomexnuxu u snepeoobecneyenus npeonpusmuii

[Ipoduns/cenmanuzanus: « JHeproodecredeHne npenpusITui»

3allaHI/Iﬂ H T€EMbI, BBIHOCUMbIC HA CAMOCTOATEC/IbHYIO paﬁoTy

Ne (3amanus 1 TeMbl, BBIHOCHMBIE Ha CaMO- Yachl dopMa | MupukaTopbl JocTHIKEHHST
n/n crositesbHyto padoty (CIITM) CPC KOMINeTeHIHH
1 |DHepreTH4ecKuii KOMILIEKC CTPaHbI 4 |KomncmekTt OIK-2.1; OIK-2.2;
OIIK-2.3
2 |Bo300HOBNIsIEMbIE HCTOUHUKH SHEPTUU 4 |Koncmext OTIK-2.1; OTIK-2.2;
OIIK-2.3
3 CpaBHeHHE KOMOMHUPOBAHHOTO U pas-| 4 K OIIK-2.1; OIIK-2.2;
JIEIBHOTO MPOU3BOJICTBA SHEPTUU OHCHICKT OIlK-2.3
4 |O6opynoBaHUE TEMJIONPOBOIOB 4 |Kom.pa- | OIK-2.1; OIK-2.2;
6ota OIIK-2.3
5 Tennosele cXeMBI MCTOYHUKOB TEILUIO-| 4 KOHCIEKT OIIK-2.1; OIIK-2.2;
CHa0XEHUS OIIK-2.3
5 DIIEKTPUYECKOE XO34ICTBO MOTPEOUTE-| 4 K OIIK-2.1; OIIK-2.2;
neit omerert OIK-2.3
7 KomrnieHcanus peakTUBHOM MOIITHOCTH 4 Komcmext OHK-S 1_1[ i{%lg(-Z.Z,

KPUTEPUU OLIEHKHW 3HAHUM
1o pesyabraram nposepku koncnekros CII'TM u pedeparton

Kaxxnprit CTyJIeHT COCTaBJIsIET KOHCIIEKT MO TeMaM, BBIHOCUMBIM Ha CaMOCTOSATEIBLHYIO pa-
6oty. Ilocne mpoBepku KOHCIEKTOB (pedepara) MpenoaBaTeNlb 3a1aeT HECKOIbKO BOIMPOCOB IO
ATUM TeMaM. B 3aBHCHUMOCTH OT Ka4eCTBa M YPOBHS MOJTOTOBKH KOHCIIEKTOB M Ka4eCTBA OTBETOB
craBuTcs oT 9 10 12 Oamios.




MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnain)
beaeparbHOT0 TOCYIAPCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY

CDaKyJmeem: qu)ODMaLIMOHHblx MEeXHOI02ULL

Kagheopa snexkmpomexnuxu u snepeoodecneuenus npednpusmuil

Hamnpasnenue noaroroku: 13. 03.01«TermmosHepreTuka U TEIIIOTEXHUKAY
[Mpoduns/criermanu3anus: « JHEProodecieueHrue MPeIIPUITUL
Kypc 2,Cemectpd JIucuumimHa: «OO0mIas SHEPreTUKA»

=~

3aB.xadenpoit ¢~ Z) - _ I'aBpusnios E.H.
J
«_» 2023r.

IK3aMeHAMOHHBI Oujter Ne 1
1. Mexanunueckas sHeprusi. Kunetnueckas sHeprusi.
2. TemnnosneKTporeHTpa I MPOMBIILICHHBIX MPEATPUSTHH.
3. Kuaccudukanus cucrem TeriocHaOKeHHs

[IpenonaBarens i AGnymnnun A.M.

MuHucTepcTBO HayKu U BhIciiero oopasosanust Poccuiickoit deneparun
HmxHekaMCKuit XUMUKO-TEXHOJIOTUYECKUH UHCTUTYT ((uiinan)
beneparbHOT0 TOCYIAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHcknii HallMOHAJIBHBIN MCCIIE0BATENBCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)

@akyﬂbmem: MH@ODMGHMOHHle MEXHOI02UlL

Kageopa snexmpomexnuxu u snepeoobecneyenus npednpusmuii

Hanpasnenue noarorosku: 13. 03.01«TennosHepreTuka U TEIUIOTEXHUKA
[Tpoduns/cienuanuzanus: «HeproodecrneueHrue MpeAnpUsITHII)
Kypc 2,Cemectp3 Iucuunnmna: «O01mas 3HEpreTHKa

3aB.kadeapoit __T'aBpumos E.H.

«_» 2023 .
JK3aMeHALMOHHBIN Oniter Ne 2
1. TlorenuuanpHas F3HEpPrusi. 3aKOH COXPAaHEHHUS] MEXaHUYECKOW SHEPTHH.
2. DReKTpUYeCKUi TOK, CHJIa U TUIOTHOCTh TOKA.
3. CXeMsbl TeIT03JIeKTPOIICHTPAJICH.

[IpenonaBarenp AOnymmuH A.M.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnain)
benepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAIMOHAIBHBIN UCCIIEI0BATEIbCKUI TEXHOJIOTMYECKUN YHUBEPCUTETY

CDaKyJmeem: qu)ODMaLIMOHHblx MEeXHOI02ULL

Kagheopa snexkmpomexnuxu u snepeoodecneuenus npednpusmuil

Hamnpasnenue noaroroku: 13. 03.01«TermmosHepreTuka U TEIIIOTEXHUKAY
[Mpoduns/criermanu3anus: « JHEProodecieueHrue MPeIIPUITUL
Kypc 2,Cemectpd JIucuumimHa: «OO0mIas SHEPreTUKA»

) {/ //:/ /
3aB.xatpenpoit £, ~777) — TI'aBpunos E.H.
7
«_» 2023 r.
JK3aMeHAUMOHHBIN OmiieT Ne 3
1. Vpasuenue coctosnus. [lonstue naeanpHoro rasa.
2. DIeKTpOABMXKYIIAs CUJIA U HAIPsDKEHUE.
3. llernm mepeMEeHHOTO TOKA. /
[IpenonaBarens / Ab6aynnun A.M.

MuHucTepcTBO HayKu U BhIciiero oopasosanust Poccuiickoit deneparun
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uiinan)
beneparbHOT0 TOCYaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHHS
BbICIIET0 00pa30BaHUs
«Ka3zaHcknii HallMOHAJIBHBIN MCCIIE0BATENBCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)

@akyﬂbmem: MH@ODMGL!MOHHle MEXHOI02UlL

Kageopa snexmpomexnuxu u snepeoobecneyenus npednpusmuii

Hanpasnenue noarorosku: 13. 03.01«TennosHepreTuka U TEIUIOTEXHUKA
[Tpoduns/cienuanuzanus: «HeproodecrneueHrue MpeAnpUsITHII)
Kypc 2,Cemectp3 Iucuunnmna: «O01mas 3HEpreTHKa

) f/’,

y = L
C

_/47 _— Taspunos E.H.

« » 2023 r.

3aB.xadeapoit

IK3aMeHALMOHHBIN OnJieT Ne 4

=

BuyTpeHnHss sHeprust cuctemsl. Terora, padoTta, TeII0eMKOCTh
Tenmo Heap 3eMild U TOJIIU BOJI MOpEN

3. CpaBHeHHE KOMOMHMPOBAHHOTO M Pa3AelbHOTO MPOU3BOJICTBA SIEKTPHUUECKON U TETLIOBOM
SHEPTHUH. f

N

[IpenonaBarenp ,.“. AOnymmuH A.M.



MuHHCTEPCTBO HAYKU U BBICIIEro oopaszoBanus Poccuiickoit denepannu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnain)
benepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY

CDaKyJmeem: qu)ODMaLIMOHHblx MExXHON02Ul

Kagheopa snexkmpomexnuxu u snepeoodecneuenus npednpusmuil

Hamnpasnenue noaroroku: 13. 03.01«TermmosHepreTuka U TEIIIOTEXHUKAY
[Mpoduns/criermanu3anus: « JHEProodecieueHrue MPeIIPUITUL
Kypc 2,Cemectpd JIucuumimHa: «OO0mIas SHEPreTUKA»

2K G
3aB.kadenpoii € /Z%'Z _— _T'aBpunos E.H.
%
« _» 2023

IK3aMeHALUMOHHBIN OnJier Ne 5

1. SIBnenus nepeHoca.
2. DIeKTpOABMXKYIIAs CHJIAa U HaIlPsDKEHHE.
3. Duepreruueckas 3p(HeKTUBHOCTD TeIIOQUKAUT

[IpenonaBarens { AGnymnnun A.M.

P
MuHucTepcTBO HayKu U BeIcuiero oopasosanust Poccuiickoit deneparun
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uiinan)
beneparbHOT0 TOCYIAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHcknii HalMOHAIBHBIN HCCIIEN0BATEIbCKUNA TEXHOJIOITMYECKUN YHUBEPCUTET)

@akyﬂbmem: MH@ODMGL!MOHHle MEXHOI02UlL

Kageopa snexmpomexnuxu u snepeoobecneyenus npednpusmuii

Hanpasnenue noarorosku: 13. 03.01«TennosHepreTuka U TEIUIOTEXHUKA
[Tpoduns/cienuanuzanus: «HeproodecrneueHrue MpeAnpUsITHII)
Kypc 2,Cemectp3  ucuunnmna: «O01mas 3HEpreTHKa

)

L

7

3aB.xadenpoit ¢ ,777) — Taspunos E.H.

174
« » 2023 r.

IK3aMeHALMOHHEBIN 0ujieT Ne 6
1. TlepBslii 3aKOH TEPMOJUHAMHKY U €TO IPUMEHEHHUE.

2. Pa0oTa ¥ MOIIHOCTH JICKTPHUECKOTO TOKA.
3. lleHTpasbHBIE TETIJIOBBIE TYHKTHI

[IpenonaBarenp ! AOnymmuH A.M.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnain)
benepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY

CDaKyJmeem: qu)ODMaLIMOHHblx MEeXHOI02ULL

Kagheopa snexkmpomexnuxu u snepeoodecneuenus npednpusmuil

Hamnpasnenue noaroroku: 13. 03.01«TermmosHepreTuka U TEIIIOTEXHUKAY
[Mpoduns/crermanu3anus: « JHEProodeceueHrne IPeIIPUITULY
Kypc 2,Cemectpd JIucuumimHa: «OO0mIas SHEPreTUKA»

3aB.xadempoii ¢ __ TaBpunos E.H.

« » 2023 1.
IK3aMeHALHOHHBIN OujteT Ne 7

1. Obparumbie u HeoOpaTuUMBbIe porecckl. Kpyropoii mporiecc.
2. SlpepHast 2HEprusi © MEXaHU3M TETIOBBICICHUS
3. T'mmposnepreTHuecKue pecypcesl. /

[IpenonaBarens I AGnymnnun A.M.

MuHucTepcTBO HayKy U BhIciiero oopasosanus Poccuiickoit denepannn
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uiinan)
beneparbHOT0 TOCYIAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHcknii HallMOHAJIBHBIN MCCIIE0BATENBCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)

@akyﬂbmem: MH@ODMGHMOHHle MEXHOI02UlL

Kageopa snexmpomexnuxu u snepeoobecneyenus npednpusmuii

Hanpasnenue noarorosku: 13. 03.01«TennosHepreTuka U TEIUIOTEXHUKA
[Tpoduns/cienuanuzanus: «HeproodecrneueHrue MpeAnpUsITHII)
Kypc 2,Cemectp3 Iucuunnmna: «O01mas 3HEpreTHKa

. A /;_;/,
3as.xadenpoit &, 77 ) — Taspunos E.H.
c
«_» 2023 r.

IK3aMeHALMOHHEBIN OujteT Ne 8
1. Durponwus. Bropoii 3akoH TepMOAMHAMUKH.

2. DHeprus dIeKTPOCTATHIECKOTO TOJIS.
3. Pacuer sneKTpUYECKUX HArpy30K.

[IpenonaBarenp f AOnymmuH A.M.



MuHHCTEepCTBO HAYKH U BhICIIero oOpa3oBanus Poccuiickoit deneparun
HmxHexkaMCKuii XUMHKO-TEXHOJIOTHUECKUI HHCTUTYT ((huua)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«KazaHCKuii HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

@akyﬂbmem: MHd)ODMGquHHle MEXHON02UlL

Kageopa snexkmpomexnuku u snepeoobecneyenus npeonpusmuii

Hanpasnenue noarorosku: 13. 03.01«TennosHepreTnka U TEIUIOTEXHUKA
[Mpoduns/cienmanuzanus: «JHeproodecrnedeHne IpeanpusTHI
Kypc 2,Cemectp3 Hucnumumna: «OO0IIasi SHepreTuKar

A
=’
| &

3as.xadenpoii &, ~777) — T'apunos E.H.

V4
« » 2023 1.

9K3aMeHAIMOHHBIH Omier Ne 9

1. Tlorok BeKTOpa HAIPSHKEHHOCTH AeKTprdeckoro nois. Teopema ["aycca.
2. ConHeYHas YHEPTHUs.
3. KowmrmeHcalus peakTHBHOW MOIITHOCTH.

IIpenonaBarens { AOnynmuH A.M.

MuHucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deneparun
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUH UHCTUTYT ((uiinan)
benepabHOTO TOCYaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHcknii HalMOHAIBHBIN HCCIEN0BATEIbCKUNA TEXHOJIOTHYECKUN YHUBEPCUTET)

@akyﬂbmem: MH@ODMGL!MOHHle MEXHOI02UlL

Kageopa snexkmpomexnuku u snepeoobecneyenus npednpusmuii

Hanpasnenue noarorosku: 13. 03.01«TennosHepreTuka U TEIUIOTEXHUKA
[Tpoduns/ciennanuzamnus: «HEproodecneueHne MPEATPUITHIN)
Kypc 2,Cemectp3 Iucuumnuna: «O01as 3HEPreTHKa

3aB.kadenpoit &, 7/“ _— Taspunos E.H.
U;,
«_» 2023 r.
JK3aMeHaNMOHHBII Oustet Ne 10
1. Konnencaropsi.
2. KITJI koHAeHCAIIMOHHBIX AJIEKTPOCTAHIUN.
3. BoasiHbIE CHCTEMBI TETIIOCHA0KESHHUS.

[IpenonaBarenp { AOnymmuH A.M.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnain)
benepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

CDaKyJmeem: qu)ODMaLIMOHHblx MEeXHOI02ULL

Kagheopa snexkmpomexnuxu u snepeoodecneuenus npednpusmuil

Hamnpasnenue noaroroku: 13. 03.01«TermmosHepreTuka U TEIIIOTEXHUKAY
[Mpoduns/criermanu3anus: «IHEProodeceueHrne mpeanpUsSTHID
Kypc 2,Cemectpd JIucuumimHa: «OO0mIas SHEPreTUKA»

) f/"\
3aB.xadenpoit &,~77) — T'aspunos E.H.
Z
« _» 2023

JK3aMeHAMOHHBIN omieT Ne 11

1. SIBnenue snekTpoMarHuTHOM MHAYKIMH. 3akoH Papanes-Makcseia.

DHeprus BO3IYIIHOTO IOTOKA M MOIITHOCTh BETPOIHEPTCTUUECKUX YCTAHOBOK
3. YpOBHH 3JIEKTpONOTPEOICHHMS.

N

IIpenonasarens /, AGxynnun A.M.

Kpumepuu OUECHKU 60 6pemM: IK3aMeHna.

ITo mon0XEeHNI0 O PEUTUHIOBOM CUCTEME OLEHKH 3HAHUU CTYJEHT JIOIYCKAeTCA K IK3aMEHY,
€clIi B TeUeHUHU cemecTpa HabepeT 36 u Oombie 6ayuioB. B sk3aMeHallMOHHBIX OmiieTax 1mo 3 Bo-
Ipoca W3 pas3HbIX pa3AesioB Kypca. 3a OTBET Ha KaXKIbI BOIPOC B 3aBUCHMOCTH OT IOJHOTHI H
YPOBHS OTBETOB cTaBUTCA 10 12 6amoB. Eme 10 5-Tu 6aymioB mpenogaBaTelb MOKET 100aBUTH 32
OTBETHI HA JIOTIOJIHUTEIbHBIE BOMPOCH], HO CyMMapHOE KOJMYECTBO 0aJUIOB HE MOXKET NnpeBbIcUT 40.
DK3aMeH CUMTAETCs CIAaHHBIM IPH MOJIyYEeHHH CTYJICHTOM He MeHee 24 6aslioB.
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