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Ilepeuenv Komnemenyuii u UHOUKAMOPOE OOCHUNCEHUA KOMNEM eHYUTL
C YKazanuem 3manoe popmuposanus 6 npoyecce 0C60eHUsL OUCUUNTUHDBL
Kommerenmnus:
I1K-1 - CnocobeHn pa3pabarbiBaTh OTHAEIBHBIC pa3eiibl MPOEKTa HAa PA3IUYHBIX CTAJIHUIX
MIPOSKTUPOBAHMSI CUCTEMBI AIEKTPOCHAOKEHUS ¥ 0O(OPMIISITH TEXHUIECKYIO TOKYMEHTAIUIO
[1K-1.1 — 3HaeT OCHOBHbBIE HOPMBI, IIPAaBUJIa U IMOJIOKEHUS, UCIIOJIb3YEMBIE IIPU MIPOEKTH-
POBaHUU CHCTEMBI AJICKTPOCHAOKEHUS; KIAaCCH(PUKAIINIO, KOHCTPYKIIMH, TEXHUUECKHE XapaKTePH-
CTUKH 00OpYIOBaHHSI CHCTEMBI AJICKTPOCHAOKEHUS
[1K-1.2 - YMmeeT mpoOBOOUTH TEXHUKO-IKOHOMHUYECKYIO OLIEHKY pa3pabOTaHHOW CHCTEMBI
ANEKTPOCHAOKEHUS; HCIIOJIB30BATh TEOPETHUSCKUE 3HAHUS HA MPAKTUKE MIPHU MPOSKTUPOBAHUU CH-
CTEMBI JIEKTPOCHAOKCHUS
[1K-1.3 - BnageeT 6a30BbIMU 3HAaHUSIMH B 00JIACTH CUCTEM JJIEKTPOCHAOKECHHS; HaBbIKAMHU

HCIIO0JIb30BAHHA OCHOBHBIX METOJ0B pacycTa I MPOCKTUPOBAHUA CUCTEM 3HCKTpOCH36)KCHI/I$I

Hnouxamo- Omanwl hopmuposanus é npouecce Haumenoeaiie
pbl 0ocmu- 0C80CHUS OUCUUNTIUHDL
OUEHOYHO20
JHceHus Kom- Ilpakmuueckue
Jlexyuu cpeocmea

nemenyuu 3auAmMUA

IIK-1.1 Temwr 1...3 Temwt 1...3 Kommmoksuym, PI'P, CIITTM

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

I1K-1.3 Temwt 1...3 Temur 1.3 Kommnoksuym, PI'P, CITTM

*CIITM — camocTosiTenbHas mpopaboTKa TEOPETUIECKOro MaTeprana (KOHCIIEKT)

Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJim)

Oyenounvle cpeocmea Kon-¢0 Min, éannoe Max, 6arnio6
(6azoenlii yposens) (nosviuieHHbLIl yPOGeEHD)
PI'P 1 20 36
Konnokeuym 3 18 27
ClITM 7 14 21
Hmozo: 60 100
Hlxana oyenuganusn
Beipa- Cao- Kputepun oneHKH HHIMKATOPOB J0CTHKeHHs TPU (popMe KOHTPOJIS:
JKeHHe B | BECHOe
0annax: | BbIpa- 3ayer
JKeHue
60 - 100 | 3auteno | OneHKa «3a4TE€HO» BBICTABISETCS CTYIEHTY, €CJIM OTBETHI HA BOMPOCHI 110 TEMaM JIHC-
IMUITJIMHBI MOCJICA0BATCIIbHBI, JIOTUYCCKU H3JIOKCHBI, JOIMYCKArOTCA HE3HAYUTCIILHBIC
HEAOUYCTHI B OTBETC CTYJACHTA, TAKUEC KaK OTCYTCTBHUE CaMOCTOATCIIBHOI'O BBIBOJA, pEUC-
BbI€ OIIMOKHU U TP
Hwxe 60 | He 3a- |OneHka «He 3a4TEHO» BBICTABISETCS CTYICHTY, €CJIHM CTYJCHT HE 3HaeT OCHOBHBIX I10-
YTEHO |HATHH TEMBI JUCHUIUIMHBI, HE OTBEYACT HA JOIOJHHUTCIIBHBIC M HABOAAIIME BOIIPOCHI
MPero/IaBaTes.




Kparkasi xapakTepuCTHKA OLIEHOYHBIX CPeICTB

Ne
n/n

Haumenosanue
OYeHOUHO020 cpeo-
cmea

Kpamkaﬂ xXapakmepucmuka OuyeHo4vnHo2o cpe()cmea

Ilpeocmaenenue
OUEHOUYHO020 cpeo-
cmea 6 ghonoe

[IpakTrueckoe
3aHSATHE

B xone mpaktuueckux paboT CTYIASHTHI OBIIAJCBAIOT
YMEHHSIMH T0JIb30BaThCs padOTaTh C HOPMATUBHBIMU
JIOKYMEHTaMU ¥ HMHCTPYKTUBHBIMM MaTepHuaiamu,
CIIPAaBOYHUKAMH, COCTaBISITh TEXHUYECKYIO JOKY-
MEHTALIUIO; BBITIOJIHATH YEPTEXKH, CXEMBbI, TaOIHUIIbI,
peliaTh pa3HoOro poja 3ajauu, JeNaTh BBIUMCICHHUS,
ONpENIENsATh XAPAKTEPUCTUKH PA3TUYHBIX BEIIECTB,
00beKTOB, sBICHHWH. llenb TpakTHYECKUX 3aHATHHA
3aKJIFOYAeTCs B BBIPA0OTKE y CTY/IEHTOB HABHIKOB
MPUMEHEHUS TOJYYCHHBIX 3HAHUW [UIS pelleHus
IIPAKTUYECKUX 3a/ad B INPOILIECCE COBMECTHOM es-
TEIHHOCTH C MPENOJaBATEIISIMU.

Tembl IpakTUUECKUX
3aHATUN; KOHTPOJIb-

HBbIE BOIIPOCHI U 33/a-
HUs 110 TEME MPAKTH-
YECKOI'0 3aHATHS, BO-
IIPOCHI KOJUIOKBUYMa

Konnoksuym

CpeAcTBO KOHTPOJIS YCBOEHUSI y4eOHOro Marepuana
TEMBbI, pa3jielia Wiu Pa3AesioB JUCIUIUIMHBI, OpTraHU-
30BaHHOE KaK yueOHOe 3aHATHE B BHJE coOecenoBa-
HUS MPENoIaBaTelisi ¢ 00yJaroIUMUCS.

Bompocs! nio Te-
Mam/pasjienam JIuc-
LUTIUHBI

PacuetHo-
rpadudeckas
pabota (KoHuTp. p.)

CpeAcTBO MpPOBEPKU YMEHUH NPUMEHSTH IMONYy4EH-
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 HAYKH U BBICIIEro oOpazoBanus Poccuiickoit depepannu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
benepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Dakynomem: UHGOPMAYUOHHBIX MEXHOLO2UL

Kageopa: anexmpomexnuxu u snepeoobecneuenus npeonpusmuil

Y4eOHbIM TJIaHOM 10 HarpaiieHHt0 moarotoBku 13.03.02 «DieKTpodHepreTuka M 3JIieK-
TPOTEXHHUKAY TSI 00yUJaAIONUXCS MPEAYCMOTPEHO MPOBEACHUE MPAKTUYSCKUX 3aHATUH MO JTUCIH-
winHe «O0I11as 3HepreTukay B 00beMe 4 yacoB. OOydJaromuMcs MpeiaraloTcsl pa3HOYPOBHEBEIC
3a/la4d U 33JJaHUsl PEeKOHCTPYKTUBHOTO YPOBHSI, MO3BOJISIFOIINE OIICHUBATh U JHATHOCTHPOBATH
YMEHUSI CHHTE3UPOBaTh, aHAIIM3UPOBATh, 00001aTh (HAaKTUUYECKUN M TEOPETUYCCKHI MaTepHall C
(hopMyIIMpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHHEM ITPUYUHHO-CIICACTBCHHBIX CBSI3CH.

I{enn npakTUYECKUX 3aHATHIA:

1) yrayOiieHue U 3aKperieHHe TCOPETUICCKUX 3HAHUM, TOJTyYEHHBIX CTYJACHTAMH Ha JICKIIUH;
2) HayYUThCS MMPOU3BECTH PACUYEThl TCPMOJIUHAMHUYCCKHX IPOIICCCOB, CBA3AHHBIX C BBHIPAOOT-
KOU 2HEpruu;
3) mpuoOpecTH HABBIKU pacyera IEKTPUIECKUX HArPy30K;
4) HAy4YHTBHCS PETYJIMPOBATH TEIUIOBYIO M JJICKTPUYECCKYIO HAIPY3KY B 3aBUCHMOCTH OT BHEIII-
HUX YCIIOBUH.

3ananme 1: OcHoBHbIE M0JI0KeHUST PUUKH

1) PabGora cuibl. KuHeTnueckas 3Heprusi MoCTyMaTeIbHOTO M BPAIIATeIBHOTO IBUKCHUIA.
2) TloreHimanbHas SHEPrHs. 3aKOH COXPAHECHHSI SHEPTHH .

3) 3aKoHBI TEPMOJHUHAMUKH

4) PaboTa 3/eKTpHUECKOro TOKa. SaepHas sHepreTHka.

3ananue 2. ®uzuyeckue OCHOBbI BLIPAOOTKH IHEPruu
1) Onpenenenne trepmuyeckoro K.IT.JI. nukna PeHknHa 1 yaenpHOTo pacxo/a napa.
2) Onpenernenue padoOThI IIUKJIIA.
3) slpnenue anekTpoMarHuTHOI sHepruun. 3akon Papanes Makcsera.
4) TIpuHIUI paboTHI JEKTPOreHepaTopa.
5) Llenn mepeMeHHOTO TOKA.

3ananue 3: PacnipenesieHne YyHeprum

1) Pacyer TermoBoro nmotpeOaeHMs.

2) OTIyck TemI0Thl Ha OTOIJICHHUE.

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

Kpurtepuu oieHKH NPaKTHYECKUX 3aHATHI]

[Tocne mpoBeAeHHs MPAKTUYECKUX 3aHATHH MO KaXI0H TeMme (3a/1aHhi0) TPOBOAMUTCS TECTH-
pPOBaHKME KaXJIOT0 O0YyJaromerocs B BUJC MPOBEICHUS KOJUIOKBUYMA. YdalleMmycsl 3aJaroTcs He-
CKOJIbKO BOIIPOCOB M3 CIHCKa BOMPOCOB KOJJIOKBUYMOB. B 3aBHCHMOCTH OT ypOBHSI OCBOEHHOCTH
TeMbl 00ydJaroIeMycsi CTaBUTCS 000OIICHHAs OIEHKa 3a TEMY MPaKTHYECKOTO 3aHSATHS M KOJIJIO-
KBUYyMa I10 9TOU TEME.
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Hanpasnenue noarorosku: 13.03.02 «DnekTposHepreTHka U DIEKTPOTEXHUKA
[Tpoduis «IeKTpoCcHAOKEHNESY
Kypc  Cemectp
BOITPOCBHI KOJIOOKBUYMOB
no aucuutuimHe «O0mas DHepreTrKay

1. TeopeTuveckue 0OCHOBBI IHEPIreTUKH

PaGota u MOITHOCTS.

Mexanunueckas 3Heprus. Kunetnueckass sHeprusi.

[loTenuunanpHas sHEprus. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUH.
VYpaBHenue cocrossaus. [lonsaTre naeanbHoro rasa.

BuyTpenHss sHeprusi ctucteMsl. Ternora, paboTa, TermI0eMKOCTb.
[IepBblil 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHHE.

BuyTpeHHsis sHEeprus peaabHOro rasa.

SIBiieHus nepeHoca.

Obpatumbie u HeoOpaTuMBbIe mpolieccel. Kpyrosoii nporuecc.

10 OHTponus. Bropoil 3aKkoH TepMOIMHAMUKY.

CoNO~wWNE

2. du3nvecKue OCHOBBI MOJyYeHUSI YHEPTHH

. DNEKTPUYECKUHN 3apsf. DIEKTPUUECKOE TOJIE.

. [loTennman 3;1eKTpOCTaTUYECKOTO TOJIA.

. IloTok BeKTOpa HaNpsHKEHHOCTH dJIeKTpuuecKoro nois. Teopema 'aycca.
. Kongencaropsl.

. DHEPrus MEKTPOCTATUYECKOTO MOJIS.

. SlnepHast SHEprus U MEXaHU3M TEIUIOBbLACICHUS
. Teruto Henp 3eMuln U TOJIIIM BOA MOpPEH

. ConnHeuHas 3Heprus

. DHeprus IBMKEHUs Bo3JlyXa B aTMochepe

10. T'maposHepreTHYecKue pecypChl.

O©oOo~NOoO ol WwWwN -

3. TenJioBbIe M 31eKTPUYECKHE LENH

TennosneKTpoLeHTPaTu TPOMBIIUIEHHBIX MPEITPUSITHH.

CxeMmbl TeTI03JEKTPOLICHTPAICH.

KIT/l koHeHCAIIMOHHBIX 3JIEKTPOCTAHIUH.

OHepreTudeckue nokasarenn TOLL.

CpaBHeHHE KOMOMHUPOBAHHOTO W Pa3/IeNbHOTO MPOU3BOJCTBA ANEKTPUUYECKON U TeTl-

JIOBOM SHEPTUMU.

DNEeKTPUYECKHUM TOK, CHUJIa ¥ TUIOTHOCTh TOKA.

DIIEKTPOJABMKYIIAS CUJIA U HAPSIKEHUE.

PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA.

MarnuTtHoe noje. BekTop MarHuTHOW WHIYKIIMU W HAMIPSKEHHOCTh MAarHUTHOTO TTOJIS.
10 [ToTok BekTOpa MarHuTHOM MHAYKIMH. Teopema ["aycca i1t MarHUTHOTO MOJISL.

orwdPE

© N



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

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

B npornecce nzyuenus nucuurmuinabl «OOIIas SHEPreTHKay JJis MPOBEPKH YPOBHS OCBOCHUS
OCHOBHBIX Pa3/IesIOB Kypca MPeayCMOTPEHbI MEPhl TPOMEKYTOUHOTO KOHTPOJISL 3HAHUN CTYJIEHTOB
B BHUJIC TECTHPOBAHUS BO BPEMsI KOJUIOKBHYMOB IIOCJE€ M3YYECHHS COOTBETCTBYIOIIMX Pa3JCioOB.
KomnnokBuymsl (TECTUpOBaHUE) MMPOBOAUTCS BO BpeMs MPAaKTHUECKUX 3aHATUNA. CTyIEeHTHI 3apaHee
HH(POPMHUPYIOTCS 0 TIPEACTOAIIEM TECTUPOBAHUH 32 JIBE HEJICIU U MOJYYal0T CIIMCOK BOIIPOCOB Te-
CTUPOBAHMUS.

W3 Bcero cnmcka BOMPOCOB CTYACHTY IPENOIaBaTellb METOJOM CIy4aiiHOTO BHIOOpaA 3ajaeT
nBa Bompoca. OTBETHI OIEHUBAIOTCS 1O TPAAULMOHHON «IIATHOAITFHOW» CHCTEME U TOJNy4YeHHBIC
0asuibl 10OABIAIOTCS K IEPCOHATLHBIM CEMECTPOBBIM PEHTHHIaM CTY/CHTA.

Cucrtema KpuTEpUEB PEUTUHTOBOM CHCTEMBI OIEHKH 3HaHUM 10 KypCy MPUIJIOKEHA B BUJIE OT-
nenbHoro nokymenta @OC.
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KommuiekT 3anannid
JJ11 BBITNOJTHEHHS pacyeTHO-rpaduueckoii (KOHTPOJIbHOI) padoThI
1o pucuuiuinHae «O011ast SHepreTuka»
1.3. 3apanus nus pacyetrno-rpaguyeckoi padorsl PI'P 21

3amaun 211. HeueTHsle BapraHThI

JIBe mocnenoBaTeIbHO COCMHEHHBIE JIAMITBI ¢ HOMUHAILHBIMHU 3HAYCHUSAMH Hanpspkenus U, W MOIIHO-
cteio W,i pacrosiokensl Ha paccTostHu | oT ucrounnka moctostuaoro toka ¢ DJ1C Ju BHYTPEHHHUM CO-
npoTUBICHHEM I. JIaMIIbI COEMHEHBI ¢ MCTOYHHKOM TOKa MPOBOJAHUKOM M3 MeTtaiuia Me auamerpom d.
OHpeILCHI/ITI) MOIIHOCTb Ka)KI[OI\/'I JIaMIIbI, HOTCpIO MOIIITHOCTHU Ha HpOBOI[HI/IKaX, CKOpOCTI) HaHpaBHCHHOFO
JBIDKEHHS SJICKTPOHOB B MPOBOJHUKE, JUTMHY UX cBOOOgHOTO Npobera. (CUuTaTh, YTO HA OJIMH aTOM MEIu
npuxoautcs 0,8 CBOOOHBIX 3JEKTPOHOB; ATIOMHHUS — 2; skene3a — 1,5).

Ne .J f r, UHI; WHI, UHZ, WH21 Iy 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

3agauu 211. YeTHble BapHaHTEI

DeKTprudecKas TINTKa MOIIHOCTRI0 Wy, ¥ ciMpaipio W3 HHUXPOMa MpeTHa3HaueHa IS BKIIIOUYCHHS B
cetb ¢ HanpspkeHueM Uy, CKOJIbKO METPOB MPOBOJIOKH JHAMETPOM (1 HAM0 B3SATh JJISl H3TOTOBIICHHSI CITUPA-
TN, €CJIM TeMIepatypa HuTH paBHa {? [nuTka moakimrogaeTcss K MCTOYHUKY TOKA, HAXOASIIEMYCs Ha paccTo-
sHUM | ¢ TIOMOIIIBIO IBYXTIPOBOIHOM JTHHUU U3 MeTamia Me ¢ nuametpoM npoBoaku dz. OnpenenuTs, moTe-
PO MOIHOCTH Ha TPOBOAHHKAX, HEOOXOAUMOE HANPSIKCHUE MCTOYHHKA IS OOSCIICYCHIS] HOMUHAIBHOTO
HaIpPsOKEHUS TUIUTKH, CKOPOCTh HAIIPABIIGHHOTO JBIDKEHUS (Jpeiida) 3eKTPOHOB B MMPOBOAHUKE, JTUHY MX
cB0OOHOrO mpodera. OnpeaeauTh TakkKe INIOTHOCTH TOKA B MOIBOISIIEM ITPOBOJHUKE, B CIIMPANIN IIUTKH



Y HaPSDKESHHOCTH 3JICKTPUICSCKOTO TMOJIS B ATHX NpoBoaHUKax. (CuMTaTh, 9TO Ha OIMH aTOM MEJIU MPHUXO-
nurcst 0,8 cBOOOIHBIX 3JCKTPOHOB; AMIOMUHUS — 2; kere3a — 1,5).

NQ WH1 UH; dly t! Iy d21
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

H
~

14 0,7 220 0,4 920 Cu , 2,4
16 0,6 110 0,36 900 Al

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

.!A
(op]
.!A
(op]

3agaun 212. Bapuantsr: 1.6, 11, 16, 21. 26, 31

Crpenka MUIIHaMIiepMeTpa OTKIOHSETCS 70 KOHIA Kbl MpUOopa, eciau Yepe3 Hero uiueT Tok |.
BayTpennee comnpoTuBieHre MuutnamnepMeTpa R u xomndectBo nenenuiddt N. [IpoBOAHMK Kakoi AJTUHBI
Ha/I0 B3ATh B KA4eCTBE JOMOJIHHUTEIBHOTO CONPOTUBICHUS, YTOOBI MPHOOP MOXKHO OBUIO UCIIOJIb30BAThH B
KavecTBe BoJbTMeTpa Ha HanpspkeHue U? TlpoBoanuk mmeet auametp d u caenad u3 cruiaBa Cn. Paccun-

TalTe HCHY ACJICHUA MUJIJIMAMIIEpMETpPA U MMOJYUYHUBIICTOCA 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. Bapuanatel: 2. 7. 12.17.22. 27, 32

AmnepmeTp co MmKajoH, coaepsxaiueii N neneHuii, ConpoTuBieHHe KOToporo R, paccuntan Ha u3Mepe-
Hue cuibl Toka 1. Kak u3 atoro amnepmerpa caenats npuOop, TOTHBIN JUIS U3MEPEHUs cuilbl Toka 1o 1.7
Ecnu uist 3TOr0 UCmosib30BaTh MPOBOAHUK U3 MeTaiia Me nuameTpom d, TO KaKO# JTHHBI IIPOBOAHUK IS
3TOrO MOHAMO0UTC? PaccunTaiiTe 1eHy AeeHus aMIepMeTpa B IEPBOM 1 BO BTOPOM CITydasiX.

N ap. | I, MA | R, Om Io, 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 15 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

3agauu 212. Bapuantsl: 3, 8,13, 18, 23, 28, 33




BoasT™meTp paccuntaH Ha u3MepeHue MakcumanbHOro Hanpspkenus U u umeet N aenenuii. [Ipu stom
4yepe3 BoIbTMETp uneT Tok |. [IpoBoHMK, KaKoW JUTMHBI HAJI0 B3STh M KaK MOAKIIIOYUTH K BOJIETMETPY, UTO-
OBI C TIOMOIIBIO0 BOJIBTMETPA MOKHO OBUIO U3MepSTh HanpsokeHue U. Paccuuraiite 11eHy AeleHUS BOJbTMET-
pa B IIEpBOM U BO BTOPOM cliy4asix. [IpoBoaHuK caenan u3 cruiaBa Cn u umeet quamerp d.

Meap. | |, 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

AmMIiepMeTp, HAKOPOTKO MPUCOCTUHEHHBIN K TajdbBaHHUECKOMY AteMeHTy ¢ D/1C ) u BHYTPEHHHUM CO-
MPOTUBJICHUEM [, TIoKa3biBaeT TOK |. Kakoif TOk mokakeT aMmepMeTp, €ClId €ro 3allyHTUPOBATh IMPOBO/I-
HUKOM u3 MeTauia Me quamerpom d u mwHo#M |? Kak mpu 5TOM H3MEHHMTRCS II€HA IeIeHUs Mprbopa, eciin
KoJIn4ecTBO aejieHuii 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

3agaum 212. Bapuantsl: 5, 10, 15, 20, 25, 30, 35

0 [Tpubop 11 n3MepeHus: CONPOTHUBICHHS Ha3bIBACTCS ommempom. B ero cxeme
R: Ry ucnons3yercsa 6arapes ¢ IC Ju pesucrop ¢ conpotusierueM R. Ilkana npubopa,

0
w/?\/ KaK II0Ka3aHO Ha PUCYHKE, OTIpaJyHpoBaHa OT OECKOHEYHOCTH 110 HyJsl. Ecim kiem-
R
A B

MBI A ¥ B OMMeTpa 3aMKHYTh HAKOPOTKO, TO MAaKCHMAaJIbHAs CHJIa TOKa uepe3 mpuoop
l coctaBisieT In ¥ OTKIIOHEHHE MpUOOpa Ha BCIO IIKAITy COOTBETCTBYET COIPOTHBIIE-
J HHIO, paBHOMY HyJF0. KakoMy CONPOTHBIIEHHIO COOTBETCTBYET OTKJIOHCHUE CTPEIIKH
I nprOopa Ha MOJIOBUHY KA, HA Y4 YacTh MIKaNbI?
Ne Bap. 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

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

IIpu 2yIeKTpUUYECKUX M3MEPEHUSIX YAacCTO BOJBTMETP U aMIIEPMETP CUMUTAIOT UACAIb- ), J2
HBIMH, T.€. COIPOTHBJICHHE BOJBTMETPA — OECKOHEYHO OOJNBIIMM, a aMIlepMeTpa — paB- |—®—|
HbIM Hymo. IIycTh ammepMeTp W BOIBTMETP MOJKIIOYEHHI B LIENb KAaK MOKA3aHO Ha pH- R
cynke. DJIC uctounukos J1 u J 2, UX BHYTpEHHHUE CONMPOTUBIEHUS I1 U I'2 COOTBETCTBEH-
Ho. BHemnee comportuBienne R, compoTuBieHHs BOIbTMETpa M ammepmeTpa Ry u Ra.
OnpenennTe TOKa3aHUA aMIepMeTpa W BOJbTMETpa. HalTH OTHOCHTENBHYIO MOTpelI-
HOCTBH ONpPEAETICHUSI CONPOTUBIIEHHS R 1O MoKa3aHUSAM amIepMeTpa U BOJBTMETPA, €CIIH
WX CYUTATh uaeanbHbIMU. [locTponTh rpadmk U3MEHEHHS MOTEHIIMAIA BJIOJb IIETIH.

Negap| Ji,B| Jo,B [ r,Om [ 12, OM | R,Om | Ry, OM | Ra, 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 mCcTOYHMKA TOKa ¢ oguHAKOBRIMH DJIC J=):
MPOTUBJICHUSAMU I1 M 2 COOTBETCTBEHHO IOAKIIOUCHBI
BHelHee conpoTuBiieHue R. COnpoTHBICHUS BOJLTMET-

= .}2 n C BHYTPECHHHMU CO-
napajjieJIbHO U 3aMKHYTBI Ha

I 1
| Js pa u amnepmerpa Ry um Ra.
Omnpenenuth MOKa3aHUsI TPUOOPOB U CHUIIBI TOKOB Yepe3 KaXKJIBIA 3JIEMEHT 110 OT/ECNb-

Hoctu. [locTpouth Trpaduk U3MEHEHHS IOTCHIMAIA BJIOJIb I[CITH.
—L I
()
/
Nesap| J,B [ r,Om | r;,Om | R, Om | Ry, OM | Ra, OM

2 6 0,2 0,1 2 100 0,2

6 9 0,4 0,7 6 105 0,5

10 10 0,6 0,3 10 110 0,3

14 14 14 0,9 14 115 0,5

18 18 0,8 0,4 18 120 0,6

22 22 1 0,3 22 120 0,5

26 26 0,6 1 26 125 0,6

30 30 0,9 0,7 30 130 0,5

34 34 1,2 0,9 34 135 0,6

3amaun 213. Bapuagter: 3,7, 11, 15.19.23.27.31.35

I

J
Ry |—®‘|
R

—{

Hcrounuk Toka ¢ DJIC Ju BHYTPEHHHUM COIPOTUBJICHUEM I, pe3ucTop R, peocrar

C TIOJHBIM COTPOTHUBIIEHHEM Ri, ammepMeTp U BOJBTMETpP MOJAKIIOYEHBI, KaK MOKa3aHO
Ha pucyHke. OnpenenuTs MoKa3aHus IpuOOPOB MPH MOJHOCTHIO BBEICHHOM U BBIBE/ICH-
HOM peoctate. [locTpouts rpaduk n3MeHeHUs: MOTEHLMANA BAOJIb LENX IPU BBEIACHUH
peocTara HallOJIOBUHY.

Newap| J,B | r,Om | R,OM | R;,Om | Ry,Om | Ra, OM
3 6 0,2 3 15 100 0,2
7 7 0,4 7 10 105 05
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 0,5
35 35 1,2 5 35 135 0,6

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

L
[

1
R1 R2

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

O

WneanpHblil BOTBTMETp MOKa3bIBaeT HanpsokeHne U. BHyTpenHee conpoTus-
JIeHWEe MCTOYHMKA I, CONpOTUBIIEHHs pe3ucTopoB Ri, R2 u R3 cooTBeTcTBEHHO, a y
amnepmerpa — Ra. Onpenenuts O/IC ucrtounnka u nmokaszanue ammnepmerpa. Ilo-
CTpOUTH rpa)uK U3MEHEHUsI OTEHIIMANA BAOJb LIETIH.

Nesap| U,B r, Om Ri,OM | Ry, OMm | R3, OM | Ra, 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 1,4 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

Ri— J1
Ri
R ¢
—|:l—|R |
3




OHpeﬂCHI/ITI) CHJIbI TOKOB Ha Y4aCTKax LCIH, BbLACIKICMYIO B LICIIU 3a ACCAThL CCKYHI TCIUJIOTY U 3apsian

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

Ne Bap 1 8 15 22 29 36
R1, OM 8 10 5 12 29 8
R, OM 20 22 26 28 10 6
Rs, OM 5 25 8 30 6 9
C, Mk® 4 1,2 2,5 3 7 6
J B 6 8 5 22 29 6
J2 B 11 12 31 15 15 9

3amaun 214. Bapuantser: 2. 9. 16, 23. 30, 35

Onpenenure CUIIbl TOKA Ha BCEX YYaCTKaX Pa3BETBIEHHOW MM B YCTaHO-
BUBILEMCS peXHUME, Pa3HOCTH MOTEHINAIOB MEKAY KJIeMMaMH HCTOUHUKOB TOKa
1 OOKJIafKaMM KOHIEHCATOPa, TEIUIOBYI0 MOLIHOCTH Lienu. BHyTpeHHue comnpo-
THUBJICHUSI ICTOYHUKOB I OJMHAKOBBI.

Newap.| J1,B | Jo,B | r,OM [ Ry, OM | Ry, OM | R, 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 0,5 5 3 10 10

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

Kaxkas TeruioTta BeIAeNsieTCS B IEH 3a OJHY CEKYHIy M KakKOH 3apsi Haxo-

IUTCST Ha OOKJaJKax KoHAeHcaTtopa? BHyTpeHHHE CONMpPOTHBIECHHS HCTOUYHUKOB

R

J1
R
J>
), R
C
—i
Jo

: S
TOKa ' oanHaKoBbl. ONpPEAeanTh CHIIBI TOKA Ha y4acTKax IENH W Pa3sHOCTH IT0-
R R
TEHIMAJIOB MEX/Iy KIIEMMaMH HCTOYHHUKOB. 2
r,Om | R, OM | Rz, OM | Rs, Om | C, Mx® J, R
0,3 3 5 6 3

Negap.| J,B | Jo, B
3 3 6
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

3amauu 14. Bapuanter: 4, 11, 18, 25,32, 34

Kakoit 3apsad HaXOAUTCS Ha 06Kna):[1<ax KOHACHCATOpPa U Kakasd TCIJIOTa BbIJIC-

JIAACTCA B LICTIM 3a ABAJALATh CGKYHZ[? BHYTpeHHI/Ie COIIPOTHUBJICHUA UCTOYHUKOB IIpC-
H€6pe)KI/IMO MaJkbl. OHpGZLCJ’II/ITB CHJIbI TOKOB Ha y4YaCTKaxX LCIK U Pa3HOCTb IMOTCH-

OUajJoB MCXKIY KIICMMaMU UCTOYHUKOB.



Nesap.| J,B | JoB | Js.B | Ry, OM | Ry, OM | Rs, OM | C, MkD
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

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

R1
R — OnpenenuTs CHIbI TOKOB HAa y4acTKaX Pa3BETBICHHOM LENH, 3aps Ha 00-
R2 KJIaJKaX KOHJEHCATOPa, TEIUIOBYI0 MOINHOCTH LIENMU U PA3HOCTh MOTEHIUAIOB
‘ ’_Ji 1 Rg | MeXly KIeMMaMH HCTOYHHKOB. DTH JIaHHBIE ONPEIENUTE NOCIe MOIHON 3apsaKy
) 1 C| IgOHz[eHcaTopa. Cunrarh, YTO BHYTPEHHHE CONPOTUBIEHHS WCTOYHUKOB IIPEHE-
— F——e¢ OpexuMO Majbl.
Ja Rs
|
Negap.| J,B | Jo,B | Js,B | Ry, OM | Ry, Om | R3, OM | C, Mx®
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

quLIpe HCTOYHHKA ITOCTOAHHOI'O TOKAa BKJIKOYCHEBI TAK, KaK ITIOK4a3aHO Ha

PUCYHKE. Hatitn moxa3zanus aMIICpMETpa U BOJIBTMETPA, a@ TAKIKC 3apsiaa Ha

06Knaz[1<ax KOHILeHC&TOpa.
Lllh

=]
J1
@ J+ =C

Ne Bap. J 1, B ,J 2, B r, Om | 12, OM | Ra, OM |Rv, 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
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

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

OnpenennuTts CUIIBI TOKA Ha yYacTKaxX pa3BETBICHHON LIENH, TOKa3aHHS BOJIb-
TMETpa, 3apa] Ha OOKIaJKax KOHJEHCAaTopa IOCiE 3aBEepIUEHHs €ro 3apsaKku, a
TaKKe TEIUIOBYI0 MOIIHOCTb LIENIH. BHYTpEHHHE CONpPOTHUBIECHHS HCTOYHUKOB ) Jor
1

MpeHeOPEeKUMO MaJIbl.

Negap.| J,B | Jo,B | Ry, OM | Rz, OM | Rs, Om |Rv, 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




3agaun 215. Bapuantsr: 1, 7, 13,19, 25, 31,37

B mens mocTOSHHOTO TOKa IMOIKIIOYCHBI KOHACHCATOPBI SJICKTPO-

o K
eMkocThio C1 1 (2, Kak MTOKa3aHo Ha cXeMme. 3HaUYeHUs CONPOTHUBICHUIN Ri K
pesuctopoB Ri, R> kOm. B3JIC OGarapeu J, BHYTpeHHee conporupne-  j [— :I_
uue r. OmnpeaenuTh MaKCUMAJIbHBIC 3apsbl, TpHoOpeTaeMble KOHICH- + G| R,

caTopamu; BpeMs, yepe3 KOTOpoe 3apsiabl JOCTUTaoT 86% MaKcHMab- T
Horo (g = 0,86Qm). CHauana ko4 K pa3oMKHYT, U 3aMbIKaeTcs OH MO-
clie 3apsiIKi KoHeHcaropa. OnpeaenuTs 3apsi/] KOHASHCATOPOB ( MOCIe 3aMBbIKAHUS KITI0Ya.

Ne Bap. | Cy, Mk® | Cp, Mk®D | Ry, kOM | Rz, 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

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

Bo ckoibpKO pa3 KaTtox ABYXAIEKTPOAHON BaKyyMHOH JIaMIIbl U3 YHCTOTO BOJb(pama IpH TeMIIepary-
pe t maeT MeHbIIee 3HAYCHUE ITIOTHOCTH TOKA HACBHIMICHUS, YeM KaTOJ M3 TOPHPOBAaHHOTO Boib(ppama? Ko-
3¢ HUIMEHT OTpaKeHHS IEKTPOHOB IS BOJIb(pama 1, a i TOPHPOBOHHOTO Bosb(pama — .

Ne Bap 2 8 14 20 26 32
t,°C 1200 1280 1300 1320 1340 1360
r 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

3agaun 215. Bapuantsr: 3,9, 15,21, 27, 33

OnpenenuTs TEMIEpaTypy KaTolla ABYXA3JIEKTPOJHOM BaKyyMHON JaMIbl U3 TOPUPOBAHHOTO BOJIb-
¢dpama T>, Ipu KOTOPOH MJIOTHOCTh TOKA HACBIIICHHS OyIeT TaKOH ke, KaKk M IPU KaTo/e U3 YHCTOTO BOJIb-
(dpama pu remnepatype t. KoaduimeHt orpakeHus 3JeKTPOHOB Ui Bosib(pama 1, a JIjIsl TOPUPOBOHHOTO
Bosb(ppama — I,. (3amady peInTh IMyTeM IOCIIeIOBATEIbHBIX MPUOIMKEHUH. Y YUThIBAsA, YTO TUIOTHOCTH TO-
Ka HaCBIIIEHUS B OCHOBHOM ompezensercss MHOxuTeneM eXP(—Ax/kT2), B mepBoM TPHOIMIKEHHHA MOYKHO ITO-

JOXKUTE T 22 =T 12, Y U3 BBIPAKCHUS JIJIs1 SKCTIOHEHTBI HAWTH BTOPOE NPUOIIMKEHUE I 12, 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
rz 0,03 0,01 0,03 0,02 0,03 0,01

3amaunm 215. BapuangTser: 4, 10, 16, 22. 28. 34

Mexy TuIacTUHAMM TUIOCKOTO Ta30BOT0 KOHJICHCATOPAa HAXOIUTCS YaCTUYHO MOHU3MPOBAHHBIM BOJIO-
pon. TTnoriaas miacTuH KoHAEHcaTopa S, a paccTosiHue Mexay ookmaakamu |. TToaBHKHOCTE TONOKUTEIh-
HO 3apsDKCHHBIX HMOHOB BOJOpOJa U+, a OTpHIATeNbHBIX U-. KoOHIIEHTpamus MOHOB OOOHMX 3HAKOB B rase
paBHa N. Ilpu xakom Hanpspkennu U Mexay MiiacTHHAMH KOHJICHCATOpa CHJIa TOKA, IMPOTEKAIOIIEro 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, 10 °MB<c) | 54 | 53 | 56 | 55 | 54 | 52
u,10°v¥B<) | 74 | 71 | 76 | 72 | 7,3 | 15
n, 108 ° 54 | 51 | 56 | 52 | 56 | 55




 TwA [ 4 ] 1T [ 6 [ 2 1 3 [ & ]

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

B razopaspsaHoii Tpyoke auamerpom d v qmuHO#N | HaX0UTCA BO3MYyX HOHU3UPOBAHHBIN TaK, YTO KOH-
LIEHTPAIUs OTHO3APSTHBIX HOHOB KXKAO0T0 3HaKa N. [[oABIKHOCTD MTOIOKUTENBHO 3apsHKEHHBIX HOHOB U+, a
OTpHUIATEIBHBIX U-. OnpeaenuTh 3JICKTPHUICCKOS 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(B<c) | 14 | 13 | 15 | 12 | 1,4 | 13
u,10°m¥B<) | 18 | 19 | 19 | 17 | 16 | 19
n, 105w 3 4 1 3 2 2 15

3agaum 215. Bapuantsl: 6, 12, 18, 24, 30, 36

Onexrponurndeckrie BaHHBI ¢ pactBopamMu AGNO3z u CUCO,; coenmHEeHBI MOCIEA0BATENEHO K OTHOMY
HCTOYHUKY TOKa Hampspkenuem U. Kakas macca Memu M; BBIICTUTCS Ha 3JIEKTPOJE BTOPOU BaHHBI 32 Bpe-
Ms, B TEUCHHE KOTOPOTO Ha JIEKTPOJIC TIEPBOI BaHHBI BBIIEIMIIACH Macca cepedbpa M1? Kakoe kommdyecTBo
AIIEKTPUYECTBA MEPEHOCUTCS M0 HEMU MoHaMH 000X 3HaKoB? Kakas anexTpuyueckasi SHEpTUs HCTOYHHKA
pu 3TOM OyzeT 3aTpaueHa?

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 MeTammndeckoro npoBoaHrka Me nuamerpom d u mutnHOM | HY)XHO cenaTh N OJMHAKOBBIX Harpe-
BaTeNeH TaK, YTOOBI OHH HMEJTH 0OIIYI0 MAKCHMATbHYIO MOIIHOCTE. Mcronb3yercs nerounuk Toka ¢ IJC J
U BHYTPEHHHUM COINPOTHUBIICHUEM I. ONpeaenuTh YUCI0 HarpeBaTele 1 MakKCUMaJIbHYI0 MOIIHOCTh Harpe-
BaTeJIcH.

Ne Bap 1 7 13 19 25 31
Me |Huxpom| W |Masnranud| Huxpom | W Huxpom
d, cm? 1 0,7 13 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

Harpeatens u3 merauia Me nuamerpoMm d U JUTHHON | MOAKIIOYMIN K MCTOYHUKY Hampsokenust U.
Hauanbnas Temnepatypa HarpeBareins t1, a koHeuHas tz. Temmneparypa TUHEHHO BO3pacTaeT B TEUEHUE Bpe-
MeHH 7. OnpeaeauTh KOJIMYECTBO BBIICIUBLICHCS TEIUIOTHI.

Ne Me d, MM I, M u,B t1,°C | t2,°C | ¢, Mmun
Bap.
2 |xene3o 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 |ueisunpbep| 0,2 2 20 20 720 20
26 |koHcrantan| 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 Mei1—Me; x ToCaeIOBAaTEILHO COCAUHCHHBIM TaJIbBAaHOMCTPY U CO-
IMPOTHUBJICHHUIO R Tok B eI CTAaHOBUTLCA paBHBIM |1. Ecnu COIIPOTHUBJICHUE R = 0, TO raJIbBAHOMETP IIOKa-

3bIBACT TOK paBHLIﬁ l2. OHpeI{eJ’II/ITI) Pa3HOCTh TEMIICPATYP CIIAaCB I'aJIbBAHOMCTpPA.

Ne Me; Mey R,Om | I, MMA | 2, 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. Bapuantsl: 4, 10, 16, 22, 28, 34

Haiitu Maccy mertainia, BBIACIMBILYIOCS HAa KaTOJE 3JEKTPOJUTUYECKON 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 KaToAe OT BpeMeHH. OmpenelnTh KOJIUYECTBO MPO-
HIEIIEro 3apsja.

Ne Bap 4 10 16 22 28 34
P CuSO4 | AgNO3 | CuCl, NaCl NiSO; | CuSOq

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, €CJIH KaToJ| CAeNaH u3 MeTauia Me, KOOQPUIMEHT OTpakeHHs IIEKTPOHOB, 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 nuamerpom d. KomHara execyTodHo tepseT Q KoaM4ecTBO TerIoThl. ONpeaennTh MOIHOCTh HAarpeBa-
TS, HEOOXOIUMYIO IS TIOAICP KaHMUS TIOCTOSTHHOM TeMITepaTyphl, U JUTHHY CITUPAIIH.

Ne Bap 6 12 18 24 30
Cn Huxpowm | Koncranran | Manranus | Helizuns0ep | 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/JlaHue pacuyeTHO-TpapUuecKod KOHTPOJIHHON PabOThl BHICTABISIOTCS PEHTHHTOBBIE
0aJuIbl COMNIACHO CHCTEME PEUTHUHIOB



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit depepannu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beneparbHOr0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET
Daxynvmem: UHGOPMAYUOHHBIX MEXHOLO2UU

Kagheopa: anekmpomexnuxu u snepeoobecneyenus npeonpusmuii

Hamnpasnenue noaroroku: 13.03.02 «DmekTposHepreTuka U DJIEKTPOTEXHUKAY
[Mpoduis «DnekTpocHaOKEHHEH

Tems! (mpuMepHbIe) pedepaToB MO AUCHUIUINHE
«O01mas JHEPreTuKa

1. TeruioBble KOHCHCALMOHHBIE AJIEKTPUUECKHE CTAHIINU.

Cxema TEXHOJOTMYECKOr0 Ipolecca TEIIOBOM KOHJIEHCAI[MOHHOM 3JIEKTPUYECKOM cTaH-
L1U.

bapabaHHbII 1 TPSIMOTOYHBIN TAaporeHepaTopsl. [IpHHIKMITHATIEHBIE CXEMBI UX PAOOTHI.

TypOunsl. Buasl TypOun. Ix Ha3zHaueHue.

Konpaencaropsl. IX yCTpOCTBO M Ha3HAYEHHUE.

TennoBoiil 0aslaHC KOHJIEHCAMOHHON AJIEKTPUYECKON CTaHIUH.

["a3oTypOuHHBIE YCTAaHOBKH. Y CTPONCTBO, HA3HAYCHUE.

[Tapora3oBble yCTaHOBKH. Y CTPOICTBO, HA3HAYCHHUE.

I'mppaBinyeckue dNEKTPUIECKAE CTAHLIAH.

0. Buabl rupaBindeckux TypOMH U UX Ha3HAuUCHHUE.

11. IlpunuBHBIE IEKTPUUECKUE CTAHLIUU.

12. Artommusie aekrpuyeckue crannuu (ADC).

13. Bocmpou3BOACTBO SIIEPHOTO TOPIOYETO.

14. MuorokoHTypHble cxembl ADC.

15. Ilepcnextussl pazsutus ADC.

16. Hanpexnocts ADC.

17. MarauroruipouHaMiu4ecKkoe Ipeodpa3oBaHue IHEPTHH.

18. TepmoanekTpuueckue reHepatopsl. [IpuHIMD 1eHCTBHS.

19. Pammon3oTonmHbIe HCTOYHUKU dHEPTUH. [IpuHIH IeHCTBUS.
20. TepmoamuccuoHHble reHepatopsl. [Ipunnun neiictus.

N

BOoo~NOGOR~®

Cucrema pedTHHIOB 10 KYypCYy JUCIUILINHBI
«O0111as YHEPreTHKaY

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

CIITM 7 14 21

KonnokBuymsl (TecTbl) 3 18 27
PacuetHo-rpaduueckas pabota 2 20 36
[ToompurenpHBIe OAIUTHI (3a pedepar) 8 16
Wror 1 60 100
3auer Ilo pe3ympraramM IpoOM. KOHTPOJIS
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BBICIIET'O O6pa3OBaHI/I${

«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Dakynomem: UHGOPMAYUOHHBIX MEXHOLO2UL

Kageopa: anexmpomexnuxu u snepeoobecneuenus npeonpusmuil

Hanpasnenue moarorosku 13.03.02 «3DneKTposHEpreTUKa U SJICKTPOTEXHUKA
[Tpoduis moAroToBKH: «DIEKTPOCHAOKESHHE

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 |ITK-1.1;1TK-1.2;TK-1.3
2 |B0300HOBIIsIEMbIC HCTOYHUKH YHEPTHUH 4 [Koucmekr |  IIK-1.L;IIK-1.2;1K-1.3
3 CpaBHeHIE KOMOMHHPOBAHHOTO M Pa3-| 4 |KodcmekT | [K-1.1;[K-1.2;TTK-1.3
JICIBHOTO TIPOM3BOJICTBA SHEPTUHU
Kon. pa-
4 |O60pynoBaHKE TEMIONPOBOIOB 4 IK-1.LIIK-1.2;11K-1.3
oota
5 TenynoBble CXEMBI MCTOYHUKOB TEINO-| 4 |KomcmeKT | ITK-1.1:TK-1.2:TTK-1.3
CHA0XEHHUSI
6 aﬂveKTpI/IIIGCKOC XO3SUCTBO TOTPEOUTE-| 4  |KomcmekT | ITK-1.1:TTK-1.2:1TK-1.3
aei
7 KoMneHcanus peak THBHOM MOIIIHOCTH 4 |Koncmekrt | TIK-1.1;[1K-1.2;T1K-1.3
3 PI'P: Pemienue 3a1a4 1o 3JIEKTpOJIUHA-| 30 [PI'P ITK-1.1:T1K-1.2:1TK-1.3
MUKE U JJICKTPOMArHETH3MY

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

Kaxxapiif CTyIeHT COCTaBIISIET KOHCIEKT MO TéMaM, BBIHOCHMBIM Ha CAMOCTOSITENILHYIO pa-
ooty. Ilocne mpoBepkn KOHCHEKTOB (pedepara) mpermogaBaTenh 33aeT HECKOIBKO BOMPOCOB TIO
3TUM TeMaM. B 3aBUCHMMOCTH OT Ka4yecTBa M YPOBHS MOJTOTOBKUA KOHCIIEKTOB M Ka4eCTBa OTBETOB
craButcs oT 14 1o 21 Gamios.
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