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Ilepeuenv kKomnemenyuii U UHOUKAMOPOE OOCHIUNCEHUA KOMNEM EeHY UL
C YKazanuem 3manoe popmuposanus 6 npoyecce 0C60eHUsL OUCUUNTUHDBL
Kommerenmus:
[1IK-1 - CnocoGeHn pa3pabarbiBaTh OTAEIBHBIC pa3/eiibl MPOCKTAa HA PA3JIMYHBIX CTaTUAX
MIPOCKTUPOBAHMSI CUCTEMBI AIEKTPOCHAOKEHUS 1 0(OPMIISITH TEXHUISCKYIO IOKYMEHTAIIUIO
I1K-1.1 — 3HaeT OCHOBHbBIE HOPMBI, IIPaBUJIa U MOJIOKEHUS, UCIIOJIb3YEMbIE IIPU MTPOEKTH-
POBaHUU CHCTEMBI DJICKTPOCHAOKEHUS; KIACCH(PUKAIINIO, KOHCTPYKIIMH, TEXHUUECKHE XapaKTepH-
CTUKH 00OpYIOBaHHSI CHCTEMBI AJICKTPOCHAOKEHHUS
[1K-1.2 - YMmeeT npoOBOAUTH TEXHUKO-IKOHOMHUYECKYIO OLIEHKY pa3pabOTaHHOW CHCTEMbI
ANEKTPOCHAOKEHUS; UCIOIB30BaTh TEOPETHUYCCKHE 3HAHWS Ha TMPAKTUKE MPU MPOSKTUPOBAHHUU
CUCTEMBI JIEKTPOCHAOKCHUS
I1K-1.3 - BnageeT 6a30BbIMU 3HAHUSMH B 00JIAaCTH CUCTEM AJICKTPOCHAOKECHHUSI; HABBIKAMH

HCIIOJIb30BAHHA OCHOBHBIX ME€TOJO0B pacucTa JJIsd MPOCKTUPOBAHUA CUCTEM 3J'I€KTpOCH216)KCHI/I$[

Hnouxamo- Omanwt hopmuposanus é npouecce Haumenoeanie
pbl 0ocmu- 0C80CHUS OUCUUNTIUHDL
OUEHOYHO20
JHceHus Kom- Ilpakmuueckue
Jexyuu cpeocmea

nemenyuu 3aHAMUA

[MK-1.1 Temot 1...3 Temwt 1...3 Kommoksuym, PI'P, CIITM

[K-1.2 Temwt 1...3 Temot 1...3 Kommnoksuym, PI'P, CITTM

I1K-1.3 Temwt 1...3 Temovr 1 ...3 Konmnoksuym, PI'P, CITTM

*CIITM — camocTosiTenbHas MpopaboTKa TEOPETUYECKOr0 MaTepuaia (KOHCIIEKT)

Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJim)

Oyenounvle cpeocmea Kon-¢0 Min, éannoe Max, 6arnio6
(6a3zosnlii yposens) (noswvluteHHblil yPO6eHb)
PI'P 1 20 36
Konnokeuym 3 18 27
ClITM 7 14 21
Hmozo: 60 100
IlIkana ouenueanusn
Beipa- Cao- Kputepun oneHKH HHIMKATOPOB J0CTHKeHHs TPU (popMe KOHTPOJIS:
’KeHHe B | BeCHoe
0ajsax: | BbIpa- 3avyer
JKeHHne
60 - 100 | 3aureHo | OmieHKa «3a4TEHOY» BBICTABIICTCS CTYIIEHTY, €CJIM OTBETHI HA BOIPOCHI 110 TEMaM JUC-
IMUITJIMHBI MOCJICA0BATCIIbHBI, JIOTUYCCKU H3JIOKCHBI, JOIMYCKArOTCA HE3HAYUTCIILHBIC
HEAOUYCTHI B OTBETC CTYJACHTA, TAKUEC KaK OTCYTCTBHUEC CaMOCTOATCIIBHOI'O BbIBOAA, pEUC-
BbI€ OIIMOKH U TP
Hunxe 60 | He 3a- [OrneHka «He 3a4TE€HO» BBICTAaBIIAETCS CTYAEHTY, €CIIU CTYJEHT HE 3HaeT OCHOBHBIX I10O-
YTEHO |HSATHH TE€MBI IUCIUIUIMHBL, HE OTBEYAeT Ha JOIMOJIHUTENbHBIE W HABOISIINE BOMPOCHI
MIpernoaaBaTersl.




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 xone mpakTuueckux paboT CTYIACHTHI OBIIAJCBAIOT
YMEHHSIMH T0JIb30BaThCs pad0TaTh C HOPMATUBHBIMU
JIOKYMEHTAaMU M MHCTPYKTUBHBIMU MaTepualaMH,
CIIPAaBOYHUKAMH, COCTaBISITh TEXHUYECKYIO JOKY-
MEHTAIINIO; BBIMOJHITh YEPTEKH, CXEMbI, TaOIHIIbI,
peliaTh pa3HoOro poja 3ajauu, JelaTh BBIUUCICHHUS,
ONpENIETSATh XAPAKTEPUCTUKHU PA3IUYHBIX BEILECTB,
00BbeKTOB, sBICHHWH. llenb TpakTUYECKUX 3aHATHHA
3aKJIFOYAeTCs B BHIPAOOTKE Y CTYICHTOB 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 MPENoIaBaTelis ¢ 00yJarOIUMUCS.

Bompocs! nio Te-
Mam/pasjenam JIuc-
LUTIUHBI

PacuetHo-
rpadudeckas
pabora (Koutp. p.)

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




MuHHCTEPCTBO HAYKU U BBICIIEro oOpa3oBaHus Poccuiickoit denepanun
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnain)
benepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY

Dakynomem: UHGOPMAYUOHHBIX MEXHOLO2UL

Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuii

Y4eOHBIM TJIaHOM 10 HarpaiieHHt0 moarotoBku 13.03.02 «DieKTpodHepreTuka M 3JieK-
TPOTEXHHUKAY TSI 00yUJaAIONUXCS MPEAYCMOTPEHO MPOBEACHHUE MPAKTUYCCKUX 3aHATUH 1O TUCIH-
winHe «O0I11as 3HepreTukay B 00bemMe 4 yacoB. OOydJaromuMCes MpeiaraloTcsl pa3HOYPOBHEBBIC
3a/la4d U 33J[aHUSl PEKOHCTPYKTUBHOTO YPOBHSI, MO3BOJISIFOIINE OIICHUBATH U JHATHOCTUPOBATH
YMEHUSI CHHTE3UPOBaTh, aHATU3UPOBATh, 000011aTh (AKTUUECKUN M TEOPETUYCCKHI MaTepHall C
(hopMyIIMpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHHEM ITPUYNHHO-CIICACTBCHHBIX CBSI3CH.

I{enn npakTUYECKUX 3aHATHIA:

1) yrayOiieHue U 3aKperieHHe TCOPETUUCCKUX 3HAHUM, TOJTyYEHHBIX CTYJACHTAMH Ha JICKIIUH;
2) Hay4UThCS TPOM3BECTU PACUYEThl TEPMOAMHAMUYECKUX IPOIIECCOB, CBA3aHHBIX C BHIPAOOT-
KOU 2HEpruu;
3) mpuoOpecTH HABBIKU pacyera IEKTPUIECKUX HArpy30K;
4) HAY4YHUTBHCS PETYIUPOBATh TEIUIOBYIO M AJIEKTPHUCCKYIO HArpy3Ky B 3aBHCHMOCTH OT BHEIII-
HUX YCIIOBUH.

3ananme 1: OcHoBHbIE M0JI0KeHUST PU3HKH

1) PabGora cunbl. Kunetnueckas 3Heprusi MOCTYMAaTeIbHOTO M BPAIIATEIbHOTO JIBUKCHUHA.
2) TloreHimanbHas SHEPrus. 3aKOH COXPaHEHHs SHEPIHH.

3) 3aKoHBI TEPMOJHUHAMUKH

4) PaboTa 3/eKTpHUECKOro TOKa. SaepHas sHepreTHka.

3ananue 2. ®uzuyeckue OCHOBbI BLIPAOOTKH IHEPTrUu
1) Omnpenenenne repmuyeckoro K.IT.JI. nukia PeHkuHa u yaeiapHOToO pacxo/a napa.
2) Onpenernenue padoOThI IIUKJIIA.
3) slpnenue anekTpoMarHuTHOI sHepruun. 3akon Papanes Makcsera.
4) TIpuHIUI paboTHI JEKTPOreHepaTopa.
5) Llenn mepeMeHHOTO TOKA.

3ananme 3: PacnpenesieHne JHeprum

1) Pacyer TermoBoro nmorpeOaeHMS.

2) OTIyck TemI0Th Ha OTOIJICHHUE.

3) KpyrnoroguyHas TerioBast Harpy3ka.
4) Pacuer 3eKTpUIeCKUX Harpy30K

Kpurtepuu oieHKH NPaKTHYECKUX 3aHATHI]

[Tocne mpoBeAeHHs MPAKTUYECKUX 3aHATHH MO KaXI0H Teme (3aJaHuI0) MPOBOJUTCS TECTH-
pPOBaHKE KaXJIOT0 O0yJaromerocs B BUJC MPOBEICHUS KOJUIOKBUYMA. YdalleMmycsl 3aJaroTcs He-
CKOJIbKO BOIIPOCOB M3 CIHCKa BOMPOCOB KOJJIOKBUYMOB. B 3aBHCHMOCTH OT ypOBHSI OCBOEHHOCTH
TeMbl 00yJaroneMycsi CTaBUTCA 00O0OIIEHHAs OI[EHKA 32 TeMY MPAKTHUYECKOTO 3aHATHUS U KOJIJIOK-
BHYMa I10 3TOU TEME.



MuHHCTEpCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnain)
benepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY

Dakynomem: UHGOPMAYUOHHBIX MEXHOLO2UL

Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenue noaroroku: 13.03.02 «3neKTposHEpreTUKa U DINEKTPOTEXHUKA
[Tpoduis «IeKTpOoCHAOKEHUE)
Kypc  Cemectp
BOITPOCHI KOJIOOKBUYMOB
no aucuuruimHe «O0mast DHepreTHKa

1. TeopeTuveckue 0OCHOBBI IHEPIreTUKH

PaGota u MOITHOCTS.

Mexanunueckas 3Heprus. Kunetnueckas 3Heprusi.
[loTenuunanpHas sHEprus. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUH.
YpaBHenue cocrosiuus. [lonsTre naeanbHOTO rasa.

BuyTpennss sHeprust cucremsl. Terora, paboTa, TeII0eMKOCTb.
[IepBblil 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHHE.

BuyTpeHHss sHeprus peaabHOro rasa.

SIBiieHus nepeHoca.

Oo6partumele U HeoOpaTuMBble Tporiecchl. Kpyrosoii mporecc.

10 OHTponus. Bropoii 3aKk0H TepMOJUHAMUKHY.

CoNO~wWNE

2. du3nvecKue OCHOBBI MOJIYUeHHSI JHEPTHH

. DNEKTPUYECKUH 3apsf. DIEKTPUUECKOE TOJIE.

. [loTeHnman 3;1eKTpOCTaTUYECKOTO TOJIA.

. IloTok BeKTOpa HaNpsHKEHHOCTH dJIEKTpUUuecKoro nois. Teopema ['aycca.
. Kongencaropsi.

. DHEPrus MEKTPOCTATUUECKOTO MOJIS.

. SInepHast sHEprusi U MEXaHU3M TEIUIOBbIIETICHUS
. Teruto Henp 3eMuln U TOJIIIM BOA MOpPEH

. ConnHeuHas 3Heprus

. DHeprus IBMKEHUs Bo3JlyXa B aTMocepe

10. T'maposHepreTHIECKUe peCypChl.

O©Ooo~NOoO ol WwWwN -

3. TenJioBbIe M 31eKTPUYECKHE LENH

TernnosneKTpoLeHTPAIN IPOMBIIUIEHHBIX PEAIPUATHH.

CxeMmbl TeTI03JEKTPOLICHTPAICH.

KIT/l koHeHCAIIMOHHBIX 3JIEKTPOCTAHIUH.

OHepreTudeckue nokasarenn TOLI.

CpaBHeHHE KOMOMHUPOBAHHOTO U Pa3JeNIbHOTO MPOM3BOJICTBA AIIEKTPUUYECKON M Tel-

JIOBOM SHEPTUMU.

DNEKTPUUECKUH TOK, CHJIa U IIIOTHOCTD TOKA.

DIEKTPOABMKYILAS CUJIA U HALIPSKEHUE.

PaboTa 1 MOLTHOCTH 3IEKTPUUECKOTO TOKA.

MaruuTtHoe none. BeKTop MarHUTHOM MHAYKLIUU U HANPSHKEHHOCTh MArHUTHOTO TTOJIS.
10 IToTox BekTOpa MarHUTHOM MHAYKIMU. Teopema ["aycca 11 MarHUTHOTO MOJIS.

orwdPE

©ooNoo



11. SIBnenue anekTpoMarHuTHOM MHAYKIMH. 3aKkoH Papanes-Makcpesia.
12. UnayktuBHOCTH KOHTYpa. CamouHIyKIMs. B3anMHast HHIyKIusI.
13. Llenu nepeMeHHOTO TOKA.

KPUTEPUU OLHEHKH 3HAHI/II‘/'IQBO BPEMA
INPMEKYTOYHOI'O KOHTPOJISAA 3BHAHUU (KOJIJIOKBUYMOB)

B npornecce nzyuenus nucuurinabl «OO0MIas SHEPreTHKay I MPOBEPKHU YPOBHS OCBOCHUS
OCHOBHBIX Pa3/iesIOB Kypca MPeAyCMOTPEHBI MEPhI MTPOMEKYTOUHOT'O KOHTPOJISL 3HAHUM CTYIEHTOB
B BUJIE TECTHPOBAHUS BO BPEMsI KOJJIOKBHYMOB TIOCJIC M3YYECHHS COOTBETCTBYIOIIUX Pa3JCioOB.
KomnnokBuymsl (TECTUpOBaHHUE) TPOBOJUTCA BO BpEMsl MPAKTHUECKUX 3aHATUN. CTyIEHTHI 3apaHee
HH(POPMHUPYIOTCS O MPEJACTOSINIEM TECTHPOBAHUM 3a JBE HEACIU W IMOJYYaroT CIHMCOK BOIIPOCOB
TECTUPOBAHUSI.

N3 Bcero cnucka BOMPOCOB CTYIEHTY IMPENoaaBaTelh METOJAOM CIY4alHOTO BbIOOpa 3amaer
nBa Borpoca. OTBETHI OICHUBAIOTCS TI0 TPAAUIIMOHHON «IIATHOAIFHOW» CHCTEME U TIOJy4eHHBIC
0asuibl 10OABISIOTCS K IEPCOHATLHBIM CEMECTPOBBIM PEUTHHIaM CTYCHTA.

Cucrema KpuTEpUEB PEUTUHTOBOM CHCTEMBI OIEHKH 3HAHUM 110 KypCy MPUIIOKEHA B BUJIE OT-
nenbHoro nokymenta @OC.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKHil XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((usinan)
benepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY
Daxynvmem: UHGOPMAYUOHHBIX MEXHOLO2UU

Kagheopa: anexkmpomexnuxu u snepeoobecneyenus npeonpusmuii

Hamnpasnenue noaroroku: 13.03.02 «OnekTposHepreTrka U DIEKTPOTEXHUKA»
[Mpoduins «DnekTpocHaOKEHHEH

KommuiekT 3anannid
JJI1 BBIOJTHEHHS pacyeTHO-rpaduueckoii (KOHTPOJIbHOI) padoThI
1o pucuuiuinHe «O01ast SHepreTuka»
1.3. 3apanus nus pacyerno-rpaguyeckoi padorsl PI'P 21

3amaun 211. HeueTHsle BapraHThI

JIBe mocienoBaTenbHO COSTMHEHHBIC JaMIbl ¢ HOMUHAJIBHBIMU 3HaYCHUSMH HampspkeHus U, W MoIiHO-
cteio W, pacrosiokensl Ha paccTostHu | oT ucrounnka moctostuaoro Toka ¢ DJIC J BHYTPEHHHUM CO-
npoTHBIeHHeM [I. JIaMIbl CO€IMHEHBI ¢ HCTOYHHUKOM TOKa MPOBOJHUKOM M3 MeTaiwia Me nuamerpom d.
OHpeILCHI/ITI) MOIITHOCTb Ka)KI[OI\/'I JlaMIIbl, TMTOTEPIO MOIIHOCTU Ha MNPOBOAHUKAX, CKOPOCTH HAIIPaBJICHHOI'O
JBIKECHUSI DJICKTPOHOB B IPOBOJHUKE, JUTMHY UX cBOOOAHOTrO mpobera. (CUnuTaTh, 4TO HA OAWH aTOM MEIU
npuxoautcsi 0,8 CBOOOHBIX 3JIEKTPOHOB; AFOMHHUS —2; jKene3a — 1,5).

NQ .J y ra UH]; WH]; UHZ’ WH21 Iy dy
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 25
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

3agauu 211. YeTHble BapHaHTEI

OnexTpuyecKas IUIMTKa MOIIHOCThIO W, M cIupaipio M3 HAXpOMa MpeAHa3HadeHa Ui BKIIIOYEHHS B
ceth ¢ HanpspkeHneM U,,. CKOJIBKO METPOB TIPOBOJIOKU TUaMeTpoM d; HaJI0 B3SITh JJIsl U3TOTOBJICHHS CIIHpa-
7Y, €clii TemmepaTypa HUTH paBHa t? [lnuTka moaxmrodaeTcss K HCTOYHUKY TOKA, HAXOSIIEMyCs Ha pac-
crostHuM | ¢ moMomIpl0 IBYXIIPOBOIHOM JIMHUM U3 MeTayuia Me ¢ nuaMeTpoM mpoBoaku O, Omnpenenuts,
MIOTEPI0 MOITHOCTH Ha MPOBOJHUKAX, HEOOXOANMOE HAIpPsIKEHNWE NCTOYHUKA ISl OOecTieYeH s] HOMHHAIb-
HOTO HamNpsDKEHUS TUTMTKH, CKOPOCTh HANPaBJICHHOTO IBWXKEHUS (Ipetida) 21eKTpOHOB B MPOBOIHUKE, JJIH-
Hy uX cB0OOJHOro npobera. OnpenenuTs TaKkkKe INIOTHOCTH TOKA B MOJBOJSILEM IPOBOJIHHUKE, B CIMpaIU



TUTUTKY ¥ HAMIPSHKEHHOCTH 3JICKTPUUECKOTO MOJIS B 3TUX NPOBOAHMKAX. (CUHMTaTh, YTO HA OJUH aTOM MEAU
npuxoautcs 0,8 CBOOOIHBIX 3JICKTPOHOB; aMIOMHUHUS — 2; skene3a — 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

3agaun 212. Bapuantsr: 1,6, 11, 16,21, 26, 31

Crpenka MHJITHAMIIEpMETpa OTKJIOHSETCS A0 KOHIA MIKajbl MpHOOpa, eclii 4yepe3 Hero uaeT Tok .
BayTpennee comnpotuBieHre Muutnamnepmerpa R u komumdectBo nenenuii N. [IpoBOAHMK Kakoi AJTUHBI
Ha/I0 B3ATh B KA4ECTBE JIOMOJIHUTEIBHOTO CONPOTUBICHUS, YTOOBI MPHOOP MOXKHO OBUIO MCIIONB30BATH B
KavecTBe BoJbTMeTpa Ha HanpspkeHue U? TlpoBoanuk mmeet auametp d u caenan u3 cruiaBa Cn. Paccun-

TalTe HCHY ACJICHUA MUJIJIMAMIIEpMETpPA U NMOJIYUYHUBIICTOCA BOJILTMETPA.

Mzpap. | I,MA |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. Bapuantsl: 2. 7. 12. 17.22. 27, 32

AwmriepmeTp co mkanoi, conepkarieir N geneHui, conpoTuBIeHHEe KOTOpPOro R, paccuntaH Ha n3Mepe-
Hue cuiibl Toka |;. Kak m3 aToro ammepmerpa caenath npuOOp, TOTHBINA A U3MEPEHHS CHIIBI TOKa 70 1,?
Ecimu [yt 9TOr0 MCIOIB30BaTh MPOBOAHKUK U3 MeTaiuia Me nuamerpom 0, TO Kakoil JIMHBI TPOBOIHUK JUIS
aTOTO0 MoHamoOuTca? PaccumTaiiTe eHy JAeICHUS aMIIEPMETPA B IIEPBOM U BO BTOPOM CITydasix.

N ap. | 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. Bapuantsl: 3, 8, 13, 18, 23, 28, 33




BOJ'II)TMeTp paccunTaH Ha UBMCPCHHUEC MAKCUMAJIbHOTI'O HAIIPAKCHUS U]_ u umeet N ,Z[CJ'ICHI/II;’I. HpI/I 9TOM
4Ccpe3 BOJIBTMETP UACT TOK l. HpOBO}IHI/IK, Kakoi JJIMHBI HAAO0 B3ATH U KaK NOAKIIOYUTH K BOJIBTMCTPY, YTO-
OBl C MMOMOIIBIO BOJIBTMETPA MOKHO OBLIO HU3MCPATH HAIIPSAKCHUC U. Paccuunraiite LCHY ACJICHUS BOJIBTMET-

pa B IIEPBOM U BO BTOPOM ciiy4asix. [IpoBoaHuK caenan u3 cruiaBa Cn u umeet quamerp d.

Meap. | I, MA | 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. Bapuantel: 4. 9. 14, 19. 24. 29, 34

AMIIEpMETp, HAKOPOTKO PHCOSAMHEHHBIN K ranbBanndeckoMy s1ementy ¢ DJIC J u BHyTpeHHHM Cco-
MPOTHUBJICHNEM I, TTOKa3bIBaeT TOK |. Kakoii TOk mokaxeT aMIepMeTp, €ciii ero 3allyHTHPOBATh MPOBOTHU-
KoM u3 MeTaiuia Me nuamerpom d u qmuHo# 1? Kak mpu 9TOM H3MEHUTHCS IIeHA JeIeHHs IpHOOopa, 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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1
|

I

Q

nprubopa Ha MOJIOBUHY ILIKAJIbI, HA 4 YacTh IIKAbI?

[Tpubop ist U3MEpEHUsT CONPOTUBIICHUST Ha3bIBaeTCs ommempom. B ero cxeme
ucnoan3yercs Oarapes ¢ I/1C u pesucrop ¢ conporusienueM R. Illkama npubopa,
KaK IMOKa3aHoO Ha PUCYHKE, OTTpaJyHpoBaHa OT OECKOHEYHOCTH 10 HyJs. Ecnu kiem-
MBI A ¥ B oMMeTpa 3aMKHYTh HAKOPOTKO, TO MAaKCHMAJIbHAs CHJIa TOKA Yepe3 mpuoop
cocraByisieT ly M OTKIIOHEHHME TPUOOpa HA BCIO IIKATy COOTBETCTBYET CONMPOTHBIIC-
HUIO, paBHOMY Hy10. KakoMy CONpOTHBIEHHIO COOTBETCTBYET OTKIOHEHHUE CTPEIKU

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

3agaum 213. Bapuanter: 1,5, 9,13, 17, 21, 25, 29, 33

IIpn >neKTpUUECKUX U3MEPEHUSX YacTO BOJIBTMETP M aMIIEPMETP CUMTAIOT HIEalb-
HBIMH, T.€. COIPOTHBJICHHE BOJIBTMETPA — OECKOHEYHO OOJBIIMM, a aMIIepMETpa — paB-
HbIM HyJ0. ITycTh amnepMeTp M BOJIBTMETP MOAKIKOYEHBI B LENb KaK IOKa3aHO Ha pU-

cyake. 3/1C ucTouHuKOB

1 1 J 2, UX BHYTPEHHHUE COMPOTHUBIICHUS 1 U I'; COOTBETCTBEHHO.
Bremnee conpoTtuBienue R, compoTuBIeHHs BOILTMETpa U ammiepmeTpa Ry u Ra. Ompe-
JIEUTh MOKa3aHusl aMmrepMeTpa U BolbT™MeTpa. HallTh OTHOCUTENBbHYIO MOTPEIIHOCTD OIl-
peneNnenus COMPOTHRICHM R 10 moka3zaHWsAM aMmIepMeTpa W BOJIBTMETpPA, €CITH WX CUH-
TaTh uaeanbHBIMU. [locTpOUTh Tpad K U3MEHEHHSI TOTSHIIMAIA BJIOJb IIETIH.

No Bap J 1, B J,,B [ r,Om [ r,,Om [ R,OM [ Ry, OMm | 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 ncTouHnKa Toka ¢ oguHakoBeIMU DIC J) =) 1 = J 2 ¥ C BHYTPEHHUMH COIIPOTUBICHUSAMU I U I,
COOTBETCTBEHHO TOAKIIOYEHBI MapauIeIhbHO W 3aMKHYTHI Ha BHeNIHee compoTuBieHne R. CompoTuBieHus
BOJIBTMETpa U amrepMmerpa Ry u Ra. Onpenenuts nokazanus TpuOOPOB U CHIIBI TOKOB Yepe3 KaxJIbli die-
MEHT 10 OTHEIBHOCTH. [locTponuTh rpaduik M3MEHEHHSI ITOTEHITHAA BIOIH IICTIH.

Nesap| J,B [ r,Om | r;,OMm | R,Om | Ry, OM | Rs, OM
2 6 0.2 0.1 2 100 | 02
6 9 04 | 07 6 105 | 05 S
10 | 10 | 06 03 10 110 | 0,3 S
4 | 14 | 14 | 09 14 115 | 05
18 | 18 | 08 | 04 18 | 120 | 0.6 |/
2 | 22 1 03 22 120 | 05
26 | 26 | 06 1 26 125 | 0,6 ]
30 | 30 | 09 0,7 30 130 | 05
34 | 34

12 0,9 34 135 0,6
3amaun 213. Bapuwantsr: 3,7, 11, 15, 19, 23, 27, 31, 35 . -
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Wcrounuk Toka ¢ DJIC J u BHYTPEHHHM CONPOTUBIEHUEM I, pe3uctop R, peocrar

C TOJIHBIM CONPOTHUBIIEHHEM R;, ammepMeTp U BOJBTMETp MOIAKIIOYEHBI, KaK MOKa3aHO
Ha pucyHke. OnpeaenuTs MoKa3zaHus MPUOOPOB MPH MOJTHOCTHIO BBEJICHHOM U BBIBE/ICH-
HOM peoctate. [locTpouts rpaduk n3MeHeHUs1 NOTEHLMAIA BAOJIb LENH IPU BBEACHUH
peocTara HallOJIOBUHY.

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

Rz

Rs

WneanbHelii BOTBTMETp MOKa3biBaeT HanpsbkeHue U. BHyTpeHHee conpoTus-
JICHHE MCTOYHHKA I, CONPOTUBIEHUs pe3ucTopoB Ry, R, u R cooTBeTcTBeHHO, a Yy
amnepmerpa — Ra. Onpenenuts OIC ucrounuka u mnokasanue ammnepmerpa. llo-
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 4,72 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 1,4
36 36 2 36 24 10,6 14

Ry— Js
Ry
R, ¢
Dae
3




OmpenenuTs CHIIBI TOKOB Ha Y9acTKaX IICTH, BRIICIIEMYIO B IICTH 3a NECATh CEKYH TEIIOTY W 3apsiI

Ha 06Kna,u1<ax KOHJACHCATOpAa. BHyTpeHHI/Ie COMMPOTHUBJICHUA UICTOYHHUKOB TOKa HpeHe6pe)KI/IMO MaJibl.

Ne Bap 1 8 15 22 29 36
Ry, Om 8 10 5 12 29 8
R, OM 20 22 26 28 10 6
Rs, OM 5 25 8 30 6 9
C, Mx® 4 1,2 2,5 3 7 6
J B 6 8 5 22 29 6
), B 11 12 31 15 15 9

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

Omnpeaenure CUIBl TOKA HAa BCEX ydacTKaX Pa3BETBICHHOH IEMU B YCTaHO-
BHBIIIEMCS PEKUME, PA3HOCTH MOTEHIIHAIOB MEXy KIIEeMMaMH HCTOYHUKOB TOKa
1 00KJIaJIKaMH¥ KOHJIEHCATOpa, TEIIOBYIO MOIIHOCTH Ilenu. BHyTpeHHHE conpo-
THUBJICHUS UCTOYHUKOB I OJMHAKOBBIL

Ne Bap. J 1, B J »B | LOM | R, OM | Ry, OM | Rz, Om | C, MkD
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 0,5 5 3 10 10

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

Kakas Termora BBIACIIACTCA B LICNIU 3a OAHY CCKYHAY U Kakoi 3apsaJa HaXOdUT-
Csa Ha O6KJ'Ia,Z[KaX KOHHGHC&TOpa? BHYTpeHHI/Ie CONPOTUBJICHUS MCTOYHUKOB TOKA I
OJNHAKOBBI. OHpeI{eJ’II/ITB CHJIbI TOKa Ha y4JaCTKax HCNU U Pa3HOCTH NMOTCHIHNAJIOB

MCXKAY KIIECMMaMH NCTOYHHKOB.

Nemap.| J,B | J,,B | r,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

R
_|:1|_ Kaxoit 3apsn HaxonuTes Ha 0OKIIamKax KOHACHCATOPA, M KaKasl TEIIOTa BhIIe-
‘ »—J| 1 Ra | JIETCA B 1T 33 BAIIATH cekyHn? BHyTpeHHHE COTIPOTUBIICHHUS HCTOYHUKOB TIpe-
7, C HeOpexxuMo Maibl. OTMpenenuTh CHIIBI TOKOB HAa y9acTKaX IEMHA W Pa3HOCTh MOTEH-
0_||,J—| R LIAAJIOB MEX]Ty KJI€eMMaMHU UCTOYHUKOB.
K 3




Newap.| J,B | J,B | Js,B | Ry, OM | Ry, OMm | Ry, OM | C, MK®
4 6 4 3 4 5 8 4
11 10 11 6 10 1 4 3
18 8 18 5 8 5 6 8
25 5 25 5 5 5 2 5
32 12 32 6 3 1 2 2
34 9 34 9 4 6 3 3

3agauu 214. Bapuantsl: 5, 12, 19. 26, 33

Onpenennuts CUIIBI TOKOB Ha yYacTKax pa3BETBIECHHOW IeNH, 3apsa Ha 00-
KJIaJKaxX KOHJIEHCATOPa, TETUIOBYIO MOIIHOCTh LEMH M Pa3HOCTh MOTEHIMAJIOB Me-
KAy KIIEMMaMd HCTOYHHKOB. DTH JaHHBIE ONPEACTUTHh TOCJE TIOTHON 3apsaKu
KoHAeHcaTopa. CunTaTh, YTO BHYTPEHHHE CONPOTHBIICHUS HCTOYHHUKOB IPEHEO-
PEXKMMO MaJIbI.

Newap.| J,B | J,B | Js,B | R, OMm | Ry, OM | Rs, OM | C, Mx®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

3agaun 214. Bapuanter: 6, 13, 20, 27. 38

YeThlpe UCTOYHUKA IIOCTOSTHHOTO TOKA BKJIIOUEHBI TAK, KaK IIOKA3aHO HA
pucyHnke. Haiitu noka3zaHus ammnepMeTpa M BOJIBTMETPA, a TAKXKeE 3apsij Ha Iﬁ)

06Knazu<ax KOHJCHCATOopa. J 1 Lc
Negap.| J,B | J,B | r,OM | r, OM | Ra, OM | Ry, OM | C, Mx® T—LLI
6 6 4 0,2 04 | 0,006 | 600 6
13 6 13 0,3 0,5 0,05 | 300 12
20 20 9 0,2 0,3 0,02 200 2
27 27 9 0,1 0,7 0,07 700 7
38 38 8 0,4 0,3 0,04 | 400 4

3agauu 214. Bapuantsl: 7, 14, 21, 28, 37

Onpenennuts CHIBI TOKA HAa YYacTKaxX pPa3BETBICHHOW IEMH, TOKa3aHUs R,
BOJIBTMETPA, 3aps Ha OOKJIaIKkaxX KOHAEHCATOPA MOCIIE 3aBEPILCHHUS €T 3apsaKH,
a TaKXe TEeIUIOBYI0 MOIIHOCTh LENH. BHyTpeHHHE CONpPOTHBIECHUS WCTOYHUKOB
MpeHeOPEeKUMO MaJIbl.

Negap.| J,B | J,B | Ry, OM | Ry, OM | Ry, OM | Ry, OM | C, Mx®
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




3amaun 215. Bapuanter: 1, 7, 13. 19, 25, 31,37

B menb mocTOSIHHOTO TOKa TOJKITIOYEHBI KOHACHCATOPBI AIIEKTPO-
eMkocThio C) u (s, KaK MOKa3aHO Ha cxeMe. 3HAUCHUS CONPOTUBICHUIMA Ry K
pesuctopoB  R;, R; kOm. DJIC Garapen J, BHYTpeHHee compothsie- | [— :I_
Hue I, OnpenenuTh MaKCUMAIIbHBIC 3apsijibl, IPHOOpETacMble KOHJICH- + C; Gl R,
caTopaMu; BpeMsl, Yepe3 KOTOPOe 3apsiabl JOCTUTAIOT 86% MakcUMaib- T T —|_
Horo (g = 0,86Qy). Crauana ko4 K pa3oMKHYT, U 3aMBIKaeTCs OH MO-
clie 3apsaKu KoHaeHcaTtopa. OnpeIenuTh 3apsi1 KOHJICHCATOPOB ( TIOCIIE 3aMbIKAHHS KITFOYa.

Ne Bap. | Cy, Mk® | Cy, Mk® | Ry, kOM | Ry, kOM J,B r, Om
1 1 7 10 20 10 6
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

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

Bo ckobKO pa3 KaTtox ABYXAIEKTPOAHON BaKyyMHOH JIaMIIbl U3 YHCTOTO BOJb(pama MmpH TeMIepary-
pe t maeT MeHbIIee 3HAYCHUE ITIOTHOCTH TOKA HACHIMICHUS, YeM KaTOJ M3 TOPHPOBAHHOTO Boib(ppama? Ko-
3¢ HUIMEHT OTpaKeHHS IIEKTPOHOB IS BOJIb(pama I, a i TOPHPOBOHHOTO Bosb(pama — ;.

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

3agauu 215. Bapuantsr: 3.9, 15,21, 27, 33

Onpenenuts TeMIepaTypy Karoaa JBYXAIEKTPOJHONW BaKyyMHOH JIaMITbl U3 TOPUPOBAHHOTO BOJB(-
pama T3, TIpY KOTOPO# TUIOTHOCTh TOKA HACKIIICHUS OYJET TaKOW K€, KaK U MPH KaTOJIE U3 YUCTOrO BOJb(-
pama mipu Temrieparype t. KoaddummeHnTt oTpaxkeHus 371eKTpOHOB /sl Bosb(pama I, a Jisi TOPUPOBOHHOTO
Bosib(ppama — I,. (3amady pernTh IMyTeM IOCIIeJOBATEIbHBIX MPUOIMKEHUH. Y YUTHIBAsA, YTO TUIOTHOCTH TO-
Ka HACBIIIIEHUS B OCHOBHOM ompezensercss MHOXuTeneM eXP(—A./KT,), B mepBoM TPHOIMIKEHHHA MOYHO ITO-

JIOXKUTE T 22 =T. 12, Y U3 BBIPAKCHUS JIJIs1 SKCTIOHEHTBI HAWTH BTOPOE NPUOIIMKEHUE I 15, U T.11.)

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

3amaun 215. BapuanTser: 4, 10, 16, 22. 28. 34

Mexy IacTHHAMU IJIOCKOT'O Ta30BOT0 KOHJCHCATOpA HAXOIUTCS YaCTUYHO MOHU3WPOBAHHBIM BOJIO-
pon. TTnoriaap miacTuH KoHAeHcaTopa S, a paccTosiHue Mexay ooknaakamu |. TToaBHKHOCTE MONOKUTEIh-
HO 3apsDKCHHBIX HMOHOB BOJOpOJa U., a OoTpHIaTedbHbIX U-. KoOHIIEHTpamus MOHOB OOOHMX 3HAKOB B rase
paBHa N. Ilpu xakom Hanpspkennu U Mexay IiacTHHAMH KOHJICHCATOpa CHJIa TOKa, MPOTEKAIOIIEro Yepes
KOHJICHCATOP, IOCTUTHET 3HaYeHus |?

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, 100 *m%(B-c) | 54 5,3 5,6 55 54 52
u,10*M(Bc)| 74 7,1 7,6 7,2 7,3 7.5
n,10°m ° 5,4 51 5,6 5,2 5,6 55

I, MKA 4 1 6 2 3 4




3amaun 215. Bapuanter: 5, 11, 17, 23, 29, 35

B rasopaspsiaHoii TpyOke muamerpom d U uinHO# | HaxoauTCsl BO3MyX HOHH3UPOBAHHBIH Tak, 4TO KOH-
LIEHTPAIUs OTHO3APSTHBIX HOHOB KKAO0T0 3HaKa N. [[oABIKHOCTD MTOIOKUTENBHO 3apsHKEHHBIX HOHOB U, a
OTpHUIATEIBHBIX U-. ONpeaenuTh 3JICKTPUICCKOS COTIPOTURIICHUE TPYOKH.

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

u, 10" m7/Bc) | 14 13 15 1,2 14 13
u,10"m7/Bc) | 1,8 19 19 1,7 1,6 1,9
n,10°m° 4 1 3 2 2 15

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

Onexrponurnieckue BaHHbI ¢ pactBopamu AGNO; u CuCO, coequHeHBl MOCIEA0BATENBHO K OJHOMY
UCTOYHMKY TOKa HampsbkeHreM U. Kakas macca Menm M, BBIIETUTCS Ha JIEKTPOJEC BTOPOH BaHHBI 32 BPEMS,
B TEYECHHE KOTOPOTO Ha JIEKTPOJIE IEPBOM BaHHBI BBIACIMIACH Macca cepedpa M;? Kakoe KoiIn4ecTBo 3i1ek-
TpHYECTBA MEPEHOCUTCS MO Lenu moHamu obomx 3HakoB? Kakas snekTpuueckas SHEPrHS HCTOYHHKA IMPU
3TOM OyZeT 3arpadeHa’?

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

3agaum 216. Bapuantsr: 1.7, 13,19, 25, 31

W3 merayuimdeckoro npoBoanuka Me nuamerpoM d u uinHO# | Hy)KHO cenaTh N OAMHAKOBBIX HAarpe-
BaTeNel Tak, 9ToObl OHM UMENH OOIIYI0 MaKCHUMaIbHYIO MOITHOCTE. Mcmonb3yercst nucrounuk Toka ¢ C J
Y BHYTPEHHUM COTIPOTUBJIEHHEM I. OnpeaenuTh YUCIO HarpeBaTeliedl 1 MaKCHUMalbHYIO MOIIHOCTh Harpe-
BaTEJEH.

Ne Bap 1 7 13 19 25 31
Me |Huxpom| W  |Manranus| Huxpom | W Huxpom

d, em* 1 0,7 13 11 15 12

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

3agauu 216. Bapuantsl: 2. 8. 14, 20, 26, 32

HarpeBarens u3 metamia Me nuamerpom d u aiuHO#M | moakFounIM K HCTOUHKMKY HanpspkeHus U. Ha-
yajbpHas TeMmreparypa HarpeBateins t;, a koHeuHas t,. Temneparypa TUHEWHO BO3pacTaeT B TE€YEHHUE BpEMeE-
HU 7. OnpenenuTh KOJINYEeCTBO BBIACTUBIIEHCS TETIOTHI.

Ne Me d, mm I, M U B t;, °C | tp, °C | 7, Mun
Bap.
2 |xene3o 0,2 20 20 2 512 20
8 |xomcramran| 0,8 8 18 8 618 18
14 |HuxpoM 0,7 14 14 14 714 14
20 |mezmnnbep| 0,2 2 20 20 720 20
26 |koucraurtan| 0,26 2,6 26 26 626 26
32 |HHUXpOM 0,32 3,2 32 32 632 32




3amaun 216. Bapuantser: 3, 9, 15, 21, 27, 33

HpI/I MOAKJIFOYCHUUN TCPMOIIaphI Mel—Mez K MOCJICAOBATCIIBHO COCAUHCHHBIM I'aJIbBAHOMETPY U CO-
IMPOTHUBJICHHUIO R Tok B eI CTAaHOBUTLCA paBHBIM |1. Ecnu COIIPOTHUBJICHUE R= 0, TO raJIbBAHOMETP IIOKa-

3bIBACT TOK paBHI)II\/'I |2. OHpeI{eJ’II/ITL Pa3HOCTh TEMIICPATYP CIIACB I'aJIbBAHOMCTpPA.

Ne Me, Me, R,Om | Iy, MMA | |5, MMA
Bap.
3 Mens Koncranran 30 3 13
9 Keneso KoHcranran 9 0,9 9
15 Xpomenb Amromens 15 1,5 15
21 Huxpom Hukens 21 2,1 21
27 Huxpom KoHcranran 27 2,7 27
33 XKeieso Menn 3 5 15

3agaun 216. Bapuantsr: 4, 10, 16, 22, 28, 34

Haiitu maccy Mertasna, BBIOCIMBIILYIOCS Ha KaTOAE JEKTPOJUTUYECKON BaHHBI U3 pacTBopa P, mpu
NPOIMYCKaHUU B TEUYCHHE BPEMEHH 7 TOKA, MEHSIOLIErocsi co BpeMeHeM 1o 3akoHy | = K t. TToctpouts rpa-
(UK 3aBUCHMOCTH CKOPOCTH BBIJICIICHHMS METallla Ha KaTojie OT BpeMeHH. OmpenelnTh KOIUYECTBO MPO-
HIEIIEro 3apsja.

Ne Bap 4 10 16 22 28 34
P CuSQO4 | AgNO; | CucCl, NaCl NiSO, | CuSO,

7, MUH 4 10 6 2 8 5

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

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

[Toctpouts rpaduk 3aBUCUMOCTH TUIOTHOCTH TOKA HACKHIIIEHHUS JBYXAIIEKTPOTHON BaKYyMHOM JTAMITBI
OT BPEMEHH, €CITU KaToj ciellaH u3 Metawia Me, KOOQPUIIMEHT OTpaKEHUs JIEKTPOHOB, KOTOPHIX I. TeM-
neparypa karoja 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

st oTOUIeHHs CHAIbHU OCEHBIO MOJIb3YIOTCA 3JEKTPOHArpeBaTesieM, CIUpalb KOTOPOTO U3 CIUIaBa
Cn nuametpom d. KomHaTa exxecyTodno tepseT Q konndecTBo TerioThl. OnpeneuTh MOITHOCTh HarpeBa-
TS, He0OXOIUMYIO TS TIOAAECPKAHMUS TIOCTOSTHHOW TeMITepaTyphl, U JUTHHY CITUPAIIH.

Ne Bap 6 12 18 24 30
Cn Huxpowm | Koncranran | Manranus | Helizuins0ep | Huxpom

d, MM 0,6 1 0,8 0,84 1

Q, MJIx 86 92 88 94 93

Kpurepun onenku PI'P

3a Kaxaoe 3a/laHue pacueTHO-TpapUuecKod KOHTPOJIHHON PabOThl BHICTABISIOTCS PEHTHHTOBBIC
0aJuIbl COMNIACHO CHCTEME PEUTHUHIOB



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnain)
beaepanrbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEIKIACHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY
Daxynvmem: UHGOPMAYUOHHBIX MEXHOLO2UU

Kadgheopa: anexkmpomexnuxu u snepeoobecneyenus npeonpusmuii

Hamnpasnenue noaroroku: 13.03.02 «OnekTposHepreTrka U DIEKTPOTEXHUKA»
[Mpoduins «DnekTpocHaOKEHHEH

Temsbl (mpuMepHbIe) pedepaToB MO TUCIHUILIHHE
«O01mas SJHEPreTuKa

1. TeruioBble KOHCHCALMOHHBIE AJIEKTPUUECKHE CTAHIIUU.

Cxema TEXHOJOTMYECKOro Ipolecca TEIIOBOM KOHJIEHCAI[MOHHOM 3JIEKTPUYECKOM cTaH-
L1U.

bapaGaHHbII 1 TPSIMOTOYHBIN TAporeHepaTopsl. [IpHHIKUITHATIEHBIE CXEMBI UX PAOOTHI.

TypOunsl. Buasl TypOun. Ix Ha3zHaueHue.

Konpaencaropsl. IX yCTpOMCTBO M Ha3HAYEHHUE.

TennoBoiil GaslaHC KOHJIEHCAMOHHON AJIEKTPUYECKON CTaHIUH.

["a3oTypOuHHBIE YCTAaHOBKH. Y CTPONCTBO, HA3HAYCHUE.

[Tapora3oBble yCTaHOBKH. Y CTPOICTBO, HA3HAYCHHUE.

['unpaBnnyeckue 3eKTPUIECKUE CTAaHIUH.

0. Buabl ruipaBiIndeckux TypOMH U UX Ha3HAuUCHHE.

11. IlpunuBHBIE IEKTPUUYECKHE CTAHIIUU.

12. Artommusie aekrpuyeckue crannuu (ADC).

13. Bocmpou3BOACTBO SIIEPHOTO TOPIOYETO.

14. MuorokoHTypHble cxembl ADC.

15. Ilepcnextussl pazsutus ADC.

16. Hanpexnocts ADC.

17. MarauroruipoJuHaMru4ecKkoe Ipeodpa3oBaHue IHEPTHH.

18. TepmoanekTpuueckue reHepatopsl. [IpuHIMD 1eHCTBHS.

19. Pammown3oTomHbIe HCTOYHUKU dHEPTUH. [IpuHIHIT eHCTBUS.
20. TepmoamuccuoHHble reHepatopsl. [Ipunnun neiicTus.

N

RBOoo~NOoGOR~®

Cucrema pedTHHIOB IO KypCY AUCIUIUINHBI
«O0111as YHEPreTHKAY

Yucno 6asoB 3a OLEHKY
BUJT KOHTPOJI1 Kon-¢0 Min, 6annoe | Max, éannoe

CIITM 7 14 21
KonnokBuymsl (TeCThI) 3 18 27
PacuetHo-Tpaduueckas paborta 2 20 36
[ToompurenpHBIe OAIUTHI (3a pedepar) 8 16
Wror 1 60 100
3auer ITo pe3ynpraram npom. KOHTPOJIS




MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnain)
(denepaabHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS

BBICIIET'O O6pa3OBaHI/I${

«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY

Dakynomem: UHGOPMAYUOHHBIX MEXHOLO2UL

Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenue noarorosku 13.03.02 «DneKTposHEpreTHKa U JIEKTPOTEXHUKAY
[Tpodus moAroToBKH: «DIEKTPOCHAOKEHHE

3aIlaHl/Iﬂ U TEMbI, BLIHOCUMBIC HA CAMOCTOATE/IbHYIO paﬁoTy

Ne |3amanust © TEMBI, BRIHOCHMBIC HA CaMO- q DopMa | Puaukatopsi rocTHKeHHS
acel
/T crosTenpHyto padoty (CITTM) CPC KOMIIETeHUHH
1 |DHepreTMYECKHil KOMILIEKC CTPAHEI 4 [Koucnexkr |IK-1.1; TIK-1.2; TIK-1.3
2 |Bo3oGHOBIsIeMbIe HCTOUHMKHN dHepruyn | 4 [KOHCHEKT [TIK-1.1; IIK-1.2; 1IK-1.3
3 CpaBHeHIE KOMOMHHPOBAHHOTO M Pa3-| 4  |KomcrekT |TIK-1.1; [TK-1.2; [IK-1.3
JICIBHOTO TIPOM3BOJICTBA SHEPTUHU
Kon. pa-
4 |O60pynoBaHUE TEMIONPOBOIOB 4 Gora IIK-1.1; IIK-1.2; 1IK-1.3
5 TennoBele CXeMBI MCTOYHMKOB TEIIO-| 4 |KoHcmekT |[IK-1.1: [TK-1.2: [K-1.3
CHA0XEHHUSI
6 aﬂveKTpI/IIIGCKOC XO3SMCTBO MOTPEOUTE-| 4 [KoncmekT |[TK-1.1: TTK-1.2: TIK-1.3
aei
7 |KomreHncarnus peakTHBHOM MOITHOCTH | 4 [KoHCmeKT |[1K-1.1; [K-1.2; TIK-1.3
3 PI'P: Pemienue 3a1a4 1o 3JIEKTpOJIUHA-| 30 [PI'P MK-1.1: TIK-1.2: TIK-1.3
MUKE U JJICKTPOMArHETH3MY

KPATEPUY OLIEHKHW 3HAHUM
1o pesyiabraram nposepku koucnekroB CII'TM u pedeparos

Kaxxaplif CTyEHT COCTaBIISIET KOHCIEKT MO0 TeéMaM, BBIHOCHMBIM Ha CaMOCTOSITENILHYIO pa-
6oty. Ilocne mpoBepkn KOHCTIEKTOB (pedepara) mpernoaBaTeib 3aaeT HECKOJIBKO BOIPOCOB IO
3TUM TeMaM. B 3aBUCHMMOCTH OT Ka4yecTBa M YPOBHS MOJTOTOBKUA KOHCIIEKTOB M Ka4e€CTBAa OTBETOB
craButcs oT 14 go 21 Gamios.
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