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Hepeqenb Komnemenuuﬁ u um)ukamopoe 00CMUIICCHUA Komnememmﬁ
C yKasanuem smanoe ¢0pjnup08auu}z 6 npoyecce 0C60eHuA 0ucuunﬂunbt

Komnerennms:

[1IK-1 - Cnocoben pa3pabaThiBaTh OTIENbHBIC Pa3Jelibl MPOEKTa HA PA3IUYHBIX CTAJAMUIX

IMPOCKTUPOBAHUA CUCTCMbI 3J'IeKTpOCHa6)KeHI/IH n O(I)OpMJ'ISITI: TCXHUYCCKYIO JOKYMCHTAIIUIO

I1K-1.1 — 3HaeT OCHOBHBIE HOPMBI, IIPaBUJIa U MOJIOXKEHUS, UCIIOIb3YEMBIE IIPU ITPOEKTH-

POBaHMM CHUCTEMBI 3JIEKTPOCHAOKEHUS; KIacCU(PUKALNIO, KOHCTPYKIUHU, TEXHUUECKUE XapaKTepu-

CTHUKH O60py,[[0BaHI/I${ CHUCTCMbI 3HeKTp00Ha6)KeHPIH

[1K-1.2 - YMmeeT npoBOIUTHh TEXHUKO-IKOHOMHUYECKYIO OLIEHKY pa3pabOTaHHON CHCTEMBbI

3JIEKTPOCHAOKEHHUSI; MCIOIb30BATh TEOPETUUECKUE 3HAHMS Ha MPAKTUKE MPHU MPOECKTUPOBAHHH

CUCTEMBI 3JIEKTPOCHA0KEHUS

I1K-1.3 - Biameer 6a30BbIMU 3HAHUSAMH B 00JaCTH CUCTEM SJIEKTPOCHAOKECHHSI; HABBIKAMHU

HCIIOJIb30BaHUA OCHOBHBIX METOJOB pacycTa JIsI IPOCKTUPOBAHUA CUCTEM BHCKTpOCHa6)KeHI/I}I

Hnouxamo- Imanwl hopmuposanus é npouecce Haumenosanue
pbl docmu- 0C80CHUA OUCUUNTIUHDL
OUeHOUHO020
HCEHUA KOM- Ilpakmuueckue
Jlexyuu cpeocmea

nemeHyuu 3anamus

IIK-1.1 Temwr 1...3 Temw 1...3 Kommmoksuym, PT'P, CIITM

[1IK-1.2 Temwt 1...3 Temwr 1...3 Kommnoksuym, PI'P, CITTM

I1K-1.3 Temw 1...3 Temur 1 ...3 Kommnoksuywm, PI'P, CITTM

*CIITM — camocrosiTenbHas IpopaboTKa TEOPETUYECKOT0 MaTepraia (KOHCIIEKT)

Ilepeuens oyenounvlx cpeocme no oucuuniune (Mooy)

Ouenounvle cpeocmaea Kon-60 Min, 6annoe Max, oannoe
(bazoewiit ypoeens) (nosvluieHHbLIL YPOBEHD)
PI'P 1 20 36
Konnokeuym 3 18 27
ClITM 7 14 21
Hmozo: 60 100
Illkana ouenueanusn
Bripa- Cao- KpuTtepuu onieHKkM MHAMKATOPOB TOCTHKEHHUS NPH (hopMe KOHTPOJIsI:
JKeHHe B | BECHOE
0anax: | BbIpa- 3a4er
JKeHue
60 - 100 | 3aureHo | OmieHKa «3a4TEHO» BBICTABIISETCS CTYAEHTY, €CIIM OTBETHI Ha BOIPOCHI 110 TeMaM JHC-
IUTUTAHBI TTOCTIEA0BATENbHBI, JIOTHYECKH H3JI0KEHBI, JOMYCKAIOTCS HE3HAYUTEIbHEIE
HEJIOUETHI B OTBETE CTYJCHTA, TAKHE KaK OTCYTCTBHE CAMOCTOSITEILHOTO BBIBOA, peye-
BbI€ OIIMOKH U TP
Hwmxe 60 | He 3a- [OmeHKa «HE 3a4TE€HO» BBICTABIIACTCS CTY/ICHTY, €CIIH CTYACHT HE 3HAET OCHOBHBIX TO-
YTEHO |HATHUA TEMBI NUCIUILIMHBI, HE OTBEYAeT HA JIOMOJHUTEIHHBIC M HABOSIINE BOIPOCHI
MIPEnoIaBaTersl.




KparTkasi xapakTepuCTHKA OLlEHOYHBIX CPeJICTB

n/n

Haumenoeanue
OUeHOUHO020 cpeod-
cmea

Kpammm xXapakmepucmuka oueHo4no2o cpedcmsa

Ilpeocmaenenue
OUEHOYHO020 cpedcm-
6a 6 ghonoe

[IpakTrueckoe
3aHATHE

B xozxe mpakTuyeckux paboT CTYJIEHTHI OBJaJI€BAlOT
YMEHUSIMH TI0JIb30BaThCs paboTaTh C HOPMAaTUBHBIMHU
JOKYMEHTaMU M MHCTPYKTHUBHBIMH MaTEpUAIAMH,
CIIPAaBOYHHMKAMH, COCTaBISATb TEXHHUYECKYIO JOKY-
MEHTAIUIO; BBIMOJIHATh YEPTEIKH, CXEMbI, TAOJIMIIbI,
pelmars pasHoOro poAa 3aJad, AeIaTh BBIYHCIICHMS,
ONPEACIATh XapaKTEPUCTUKU Pa3IMYHBIX BEILECTB,
00BbeKkTOB, sABieHUH. llenp mpakTUYecKuX 3aHATUN
3aKJII0YaeTCsl B BBIPAOOTKE y CTYAEHTOB HaBBIKOB
IIPUMEHEHUs TIOJYYEHHBIX 3HAHUM JUI PpELIeHUs
[IPAaKTUYECKUX 3a7a4 B IIPOLECCE COBMECTHOU Hes-
TEJILHOCTH C IPENOAABATEISIMU.

TeMbl mpakTU4YECKUX
3aHATHN; KOHTPOJIb-

HBIE BOIIPOCHI U 33/a-
HUS 110 TEME MPAKTU-
YECKOI'o 3aHATHs, BO-
IIPOCHI KOJUIOKBHYMa

Komnoksuym

CpencTBO KOHTPOJISI YCBOSHUS y4eOHOTO Marepuana
TEMBI, pa3jieiia Wi pa3/iejoB JUCIUILINHBI, OpraHH-
30BaHHOE Kak y4eOHOE 3aHsTHE B BUAE colOeceqoBa-
HUS TIPEI0IaBaTeNs ¢ 00YJIArOIIUMUCH.

Bomnpocs! 1o Te-
Mam/paszzienam Juc-
LUIUIMHBI

PacuetHo-
rpaduueckas
pabota (Koutp. p.)

CpencTBo MpPOBEPKH YMEHHUI NMPUMEHSTH IOJIY4EH-
HbIE 3HAHMs IO 3apaHee ONPEICIICHHON METOIUKE
JUIs PELICHUs 3a7a4 WIA 3aJaHUM 110 MOIYIIO WU
JUCLIUIUIMHE B IIEJIOM.

Kommnekr 3agannii
JUTSI BHITIOJTHEHUS pac-
YeTHO-TpapUIECKOM
paboThI




MuHHCTEepCTBO HAYKHW U BhICIIEro oOpa3zoBanus Poccuiickoit deneparun
HwxHekaMCKuit XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((puiina)
(henepasbHOTO TOCYIAPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BbICILIEr0 00pa3oBaHUs
«KazaHnckuii HalMOHATBHBINA UCCIIEOBATENIbCKUI TEXHOJIOTMUECKUN YHUBEPCUTET

Dakynomem: UHPOPMAYUOHHBIX MEXHONOUIL

Kageopa snexkmpomexnuxu u snepeoobecneuenus npeonpusmuii

VY4eOHbIM TUTaHOM 10 HarpaBieHHI0 noaroToBku 13.03.01 «TemnosHepreTrka U TEMJIOTEX-
HUKa» U1 00ydarolMxcsl MPeayCMOTPEHO MPOBEACHUE MPAKTUUECKUX 3aHATUI MO AUCLHUILIMHE
«O611as sHEepreTrka» B o0beMe 4 yacoB. OOyUaronMes IpeIIaraloTcsl pa3HOypPOBHEBBIC 3a1auu
U 3aJlaHisl PEKOHCTPYKTUBHOI'O YPOBHS, MTO3BOJIAIOLIME OLEHUBATH U JUArHOCTUPOBATb YMEHUS
CHHTE3UPOBaTh, aHAIM3UPOBATh, 0000IIaTh (HaKTUUECKUN M TEOPETHUYECKUI MaTepual ¢ Gpopmy-
JMPOBAHUEM KOHKPETHBIX BBIBOJOB, YCTAHOBJIEHUEM ITPUUNMHHO-CIICICTBEHHBIX CBA3EH.

[{enu mpakTUYECKUX 3aHITHH:

1) yrumyGneHue U 3aKperieHne TEOPETUUSCKUX 3HAHUH, TIONYUYSHHBIX CTYJICHTAMU Ha JICKIIUH;
2) HAy4YHUTBCS MPOU3BECTH PACYEThl TEPMOJAUHAMHYECCKUX IIPOLECCOB, CBSI3aHHBIX C BBIPAOOT-
KOW SHEPIHH;
3) mpuoOpecTH HaBBIKHM pacyera MEKTPUISCKUX Harpy3o0K;
4) Hay4YUThCS PEryJIUPOBATH TCIUIOBYIO H AJIEKTPUYECKYIO HArPy3Ky B 3aBUCHMOCTH OT BHEII-
HUX YCIIOBUH.

3ananne 1: OcHoBHbIE MOJ10KeHUsT PU3HKH

1) PabGora cunbl. Kunernyeckast sHeprusi MOCTYNATEIBHOTO M BPAIIATEIbHOTO BIKCHUIA.
2) TloreHImaabHas SHEPTHS. 3aKOH COXPAaHEHUS SHEPTHH .

3) 3akoHbI TePMOANHAMHUKH

4) PaboTa 31eKTprUYeCcKOro TokKa. SlaepHast SHepreTruKa.

3ananue 2. ®u3nyecKue OCHOBBI BHIPAOOTKH dHEPTUU
1) Onpenenenne Tepmudeckoro K.I1. /1. nukia PenkuHa u yienpHOro pacxo/a napa.
2) Onpezenenue pabOTHI MUKJIA.
3) SBiieHue 3eKTpOMArHUTHOM dHepruu. 3akoH Papanes Makcpeia.
4) TlpuHUMI paboThI YIEKTPOreHepaTopa.
5) Ilernu mepeMeHHOT0 TOKA.

3ananme 3: Pacnpeneiienne JHeprum

1) Pacyer TemmoBoro norpebieHuUs.

2) OTITyCK TEIUIOTHI Ha OTOTIICHUE.

3) Kpyrmoroaudnas TerioBast Harpy3kKa.
4) Pacuer 3JIeKTpUYECKUX HArpy30K

Kputepun oneHkM NpakTHYeCKUX 3aHATHI

[Tocne npoBeneHust MPaKTUUECKUX 3aHATUM MO KaXKJI0M Teme (3aJlaHui0) MPOBOAUTCS TECTH-
pOBaHME Ka)XJ0ro o0y4arouierocsi B BUJE MPOBENCHUS KOJUIOKBHYMa. YUallemycs 3aJaroTcsl He-
CKOJIBKO BOIIPOCOB M3 CIIMCKa BOIIPOCOB KOJUIOKBUYMOB. B 3aBHCHMMOCTH OT ypOBHS OCBOEHHOCTH
TEeMbI 00yYaromeMycsi CTaBUTCSI 0000IIeHHasl OIIEHKA 32 TeMY MPaKTHYECKOTO 3aHSATUS U KOJUIOK-
BHYMa I10 3TOH TEME.



MuHucTepcTBO HayKu U Beiciiero oopasosanust Poccuiickoit denepannn
HmwxkHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT ((huinan)
(henepaabHOro TOCYIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHLHOTO YUPESHKICHUS
BBICIIIET0 00pa3oBaHUs
«Ka3aHCKni HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Dakynomem___ UHDOPMAUUOHHBIX MEXHOI02UTL

Kageopa  anekmpomexnuxu u snepeoodecneuenun npeonpuanui

Hanpasnenune moaroroku: 13.03.01 «TemmosHepreTrka U TEIDIOTEXHUKA
ITpoduis «HEeproodecneyeHue NpeanpusITUin
Kypc2  Cemectp 3
BOITPOCHI KOJIOOKBUYMOB
no pucruminie «O01mas DHepreTukay

1. TeopeTH4eckne 0OCHOBBI IJHEPreTHKH

PaboTa 1 MOIIHOCT®.

Mexanndeckas sHeprus. Kunerndeckas sHeprus.

[ToTeHnnanbHas 3HEpPIrUs. 3aKOH COXpPaHEHHsI MEXaHUUECKON SHEPTUH.
VYpaBHeHue coctostHus. [IoHATHE MeaTbHOIO ra3a.

BHyTpenHnss sHeprus ctuctemsl. TermioTa, paboTa, TeMmI0eMKOCTb.
[IepBblil 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHHE.

BHyTpeHHss sHEprus peaabHOro rasa.

SIBnenus nepeHoca.

O6parumeie U HeoOpaTuMble nporecchl. Kpyrosoii mporiecc.

10 OHTponus. Bropoii 3aKk0H TepMOJUHAMUKH.

CoNOR~WNE

2. Du3nyecKne 0CHOBDI MOJIYYCHHU A SHEPIUHA

. DNEeKTpUUECKUi 3apsj. DIEKTPUIECKOe MoJIe.

. [loTeHnman 3neKTpoCcTaTUYECKOTO MOJIS.

. [ToTOK BEKTOpa HAIPSIKEHHOCTH dJIEKTpUUecKoro noiig. Teopema ["aycca.
. Konnencaropsi.

. DHeprus AEeKTPOCTATUYECKOTO MOJISL.

. SlnepHas sHEpTUsi © MEXaHU3M TEIUIOBBIICICHUS
. Tero Heap 3eMiy U TOJIITU BOJI MOpEH

. Conneynas >Heprus

. DHeprus ABMKEHUSI BO3/lyXa B aTMoc(epe

10. 'maposHepreTUYECKHE PECYPCHI.

O©CoOoO~NO O WN P

3. Tensi0BbIe U dJIeKTPUUYECKHUE LEeNMU
TennosnexkTpoueHTpaIu NPOMBIIUICHHBIX PEAIPUATHH.
CXeMBbl TEII03JIEKTPOLIEHTpAJIEH.
KII/] koHI€HCAaMOHHBIX 3JIEKTPOCTAHIIHM.
OHeprerudeckue nokaszarenu TOLI.
CpaBHeHHE KOMOMHUPOBAHHOTO U Pa3/IeIbHOIO MPOU3BOACTBA AJNEKTPUUECKON U TeTl-
JIOBOYW SHEPIUHU.
DneKTpUuYecKuil TOK, CUjia U MIIOTHOCTh TOKA.
DNEeKTpOABMKYIIAs CUJIa U HAIIPSDKEHUE.
8. PaboTa 1 MOUTHOCTH IEKTPHUUECKOTO TOKA.

agkrownE

~No



9. MarnuTHOe nosie. BekTop MarHuTHOW MHIIYKIIMH U HANIPSDKEHHOCTh MAarHUTHOTO TTOJIS.
10. ITorok BekTOpa MarHuTHOM MHAYKIKU. Teopema ["aycca A MarHUTHOTO OIS,

11. SIBnenue snekTpoMarHuTHOM MHAYKIMU. 3akoH Papanes-Makcpesia.

12. UanyxTUBHOCTH KOHTYpa. CamouHayKuus. B3aumuas uHayKus.

13. Llenu nepeMEeHHOTO TOKA.

KPUTEPUM OLIEHKH 3HAHWUM BO BPEMSI
MNPMEXYTOYHOI'O KOHTPOJISI 3HAHUM (KOJJIOKBUYMOB)

B mpornecce nzydenus: nucuuruinabl «OO0IIast SHEPreTUKa» I MPOBEPKHU YPOBHS OCBOCHHUS
OCHOBHBIX Pa3JIeIOB Kypca MPeayCMOTPEHBI MEPHI MPOMEKYTOYHOTO KOHTPOJIS 3HAHUH CTYICHTOB
B BHJIE TECTUPOBAHMS BO BpeMs KOJJIOKBUYMOB TOCIE M3YyUEHHUS COOTBETCTBYIOIIUX Pa3JEOB.
KomtokBryMmBI (TeCTUpOBaHWE) MTPOBOAUTCS BO BpEeMs MPAKTHUSCKUX 3aHATHN. CTYIEHTHI 3apaHee
UHGOPMUPYIOTCS O MPEACTOSIIEM TECTUPOBAHUU 32 JBE HENENH U MOJMy4YaloT CIUCOK BOIIPOCOB
TECTUPOBAHUSI.

W3 Bcero cmucka BOMPOCOB CTYJAEHTY MpernoAaBaTellb METOAOM CIy4ailHOro BeIOOpa 3amaer
nBa Borpoca. OTBETHI OICHUBAIOTCS TI0 TPAIUIIMOHHON «IIATHOALIFHOW» CHCTEME W TIOJTydeHHBIC
0asuIbl JOOABISIOTCS K IEPCOHATBHBIM CEMECTPOBBIM PEHTHHTaM CTYICHTA.

CucreMa KpUTEpHUEB PEHTHHTOBOM CHCTEMBI OIICHKH 3HAHHH 110 KypCy NPHIIOKEHA B BHJIE OT-
nenbHoro nokyMmenta @OC.



MuHucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepannu
HwxnekaMCkHii XUMHUKO-TEXHOJIOTHUECKUN MHCTUTYT ((husman)
(enepanbHOr0 TOCYAapCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEKICHHS
BbICILIEr0 00pa3oBaHUs
«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATEIBCKUNA TEXHOJIOITMUECKUN YHUBEPCUTET
Dakynomem _ UHGOPMAYUOHHBIX MEXHONO02UTL

Kageopa  anekmpomexnuxu u snepeoodecneuenus npeonpuamuil

Hampasiienne nogroropkn  13.03.02  «DneKTposHEpreTHKA U JIEKTPOTEXHUKAY
IIpoghunv noocomoexu: «nekmpocrabicenuey

KoMmmuiekT 3apannid
JJISl BBITIOJTHEHHS PacyeTHO-rpaduuecKoii (KOHTPOJIbHOI) padoThI
1o aucuuiinae «Q0mas 3HepreTuKka
1.3. 3apanns nas pacdyerHo-rpaguyeckoi padorsr PI'P 21

3amaun 211. HeueTHBIE BapHaHTEI

JIBe mocienoBaTenbHO COETMHEHHBIE JIAMITBI ¢ HOMHHAJIBHBIMU 3HAUYEeHUSAMHU Hamnpskernus U,; U MoIHO-
cteio W, pacrosioxeHsl Ha pacctostHui | oT ucroynnka nocrostuaoro toka ¢ DJ1C Ju BHYTPEHHUM CO-
npotuBieHneM I. JIaMIbl COGMHEHBI ¢ UCTOYHMKOM TOKa MPOBOJAHUKOM M3 Metaiuia Me nuamerpom d.
OnpenenuTe MOIIHOCTD KaXAOH JIaMIIbl, MOTEPI0 MOITHOCTH Ha MPOBOJHHUKAX, CKOPOCTH HAIpPaBIEHHOTO
JIBIDKEHHS DJIEKTPOHOB B MPOBOJHHKE, JUTUHY X CBOOOJHOTO mpobdera. (CUnTaTh, YTO Ha OJIMH aTOM MU
npuxoautcs 0,8 ¢cBOOOIHBIX DIEKTPOHOB; AIFOMHUHUS — 2; xKenme3a — 1,5).

NQ -) y rl UH]! WH]! UH21 WHZ! I! d1
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 1,5 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 1,5 110 100 110 60 Al 15 1,5
17 45 0, 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 1,5 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

3amaun 211. YeTHble BApUAHTEI

DneKTpuYecKas IINTKa MOITHOCTRIO Wy, U criipanpio U3 HHUXpOMa MpeJHA3HAYeHA MJIs BKIIOUCHUS B
cethb ¢ HanpsokeHneM U, CKOJIBKO METPOB MPOBOJIOKH THaMETPOM Oy HaJI0 B3STh JUIS H3rOTOBJICHHUS CITUpA-
JK, €CIM TeMmIeparypa HUTH paBHa t? IlnuTka mOIKIIIOYAETCs K MCTOYHHKY TOKA, HAXOISAIIEMYCs Ha pac-
crostHuM | ¢ MOMOIIBIO ABYXIPOBOIHOM JHHHK U3 MeTauia Me ¢ quameTpom mpoBojaku dp. Onpenenuts,
MOTEPI0 MOIIHOCTH Ha MPOBOJHHKAX, HEOOXOIUMOE HANPSHKEHUE MCTOYHHMKA ISl 00ECIICUeHUsT HOMUHAIb-
HOTO HANpPsKCHUS IUTUTKH, CKOPOCTh HAIIPABICHHOTO JBUXEHHS (Ipetiha) SJIEKTPOHOB B IIPOBOJAHUKE, JIJTH-
HYy UX CBOOOJHOTO mpobera. OmnpeaenuTsh TakKe TUIOTHOCTH TOKA B TIOJBOMSAIIEM MPOBOIHHKE, B CIIUPAIU



TUTATKA M HAPSDKEHHOCTH DIISKTPUYECKOTO TIOJSI B 3THX MPOoBoHUKAX. (CUuTaTh, 4TO HA OJUH aTOM MEIH
npuxoautcst 0,8 CBOOOIHBIX 3JICKTPOHOB; AIOMHHUS — 2; Kene3a — 1,5).

Ng WH’ UH! dll tl Il dZ!
Me

Bap. | kBT B MM °C MM

M
2 2 220 0,4 920 Cu 2 2,2
1 110 0,3 900 Al 3 2,3
36 0,25 860 Fe 6 2,6
8
90

6 0,5

8 0,8 220 0,5 880 Cu 2,8
10 1,5 380 0,6 930 Al 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
20 220 0,42 880 Cu 1,9 1,9

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 3,4 3,4

36 0,4 24 p0,36 | 890 Fe 3,6 3,6

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

Crpenka MULTHAMIIEpPMETPa OTKIOHAETCS A0 KOHIIA IIKAIBI Mpubopa, ecinu yepe3 Hero uaer Tok |.
Buytpennee comportuBneHue Muwutnamnepmerpa R u xomuuectso nenenuit N. [IpoBOAHMK KakoW JTUHBI
HaJ0 B3ATh B Ka4eCTBE JIOMOJHUTEIHLHOTO CONMPOTHBIICHUS, YTOOBI MPHUOOP MOXKHO OBLIO UCIOJIB30BATH B
KadecTBe BoJbTMeTpa Ha HanpspkeHue U? TIpoBoanuk nmeet auametp d u caenan u3 ciuiaBa Cn. Paccun-

TanuTe HCHY ACJICHUA MUWUIMAMIICpMETPaA U NMOJTYYUBIICTOCA BOJILTMETPA.

Maeap. | I,MA |R,Om | U,B N Cnnae d, mm
1 10 2 250 100 | HuxpoM 0,05
6 60 4 150 60 | xoHCTaHTaH 0,04
11 150 6 60 150 | Bosbpam 0,1
16 75 3 100 75 | Heuzmwinbep 0,08
21 15 2 75 150 | Huxpom 0,06
26 30 5 30 150 | Hei3uibOep 0,06
31 200 4 220 | 100 | muxpom 0,1

3amayu 212. Bapuantsr: 2. 7, 12. 17, 22. 27, 32

AmnepmeTp co HKajoH, cogepskameii N nenenuid, ConpoTuBieHne KoToporo R, paccunutan Ha u3mepe-
Hue cuibl Toka l;. Kak u3 sroro ammepmerpa caenats npuOOp, TOJHBIN U1l U3MEPEHHs CHIIbl Toka 10 1,7
Ecau uist 3TOr0 MCIosb30BaTh MPOBOAHUK U3 MeTaia Me nuameTpoM d, TO Kakoil JAJIMHBI TPOBOAHUK IS
3TOTrO MOHANO0MUTCs? PaccumTaiite 1ieHy AeJeHHs aMIIepMeTpa B IEPBOM M BO BTOPOM CIydasiX.

M Bap. | 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

3amayu 212. Bapuantsr: 3, 8,13, 18, 23, 28, 33




BonsT™meTp paccunTan Ha u3MepeHHe MakcuMalnbHOTO HanpspkeHus: Uy u umeer N nenenwmii. [lpu atom
gepe3 BOIbTMETp uneT Tok |. IIpoBogHMK, Kakoi ATUHBI HAIO B3STh U KaK MOAKIIOYUTH K BOJBTMETPY, YTO-
OBl C IOMOIIIBIO BOJIBTMETPA MOKHO OBLIO M3MepATh HanpspkeHue U. Paccunraiite 1ieHy geneHus] BOTbTMET-

pa B ICPBOM U BO BTOPOM CJIydadx. HpOBO,[[HI/IK CICJIaH U3 CIlJIaBa Cn u umeeT AnaMeTp d.

Mzpap. | I,MA |U,B | U,B N Cnnas d, MM
3 20 30 250 | 100 | muxpom 0,03
8 15 15 150 60 | koHCTaHTaH 0,02
13 150 10 60 150 | Bosbpam 0,1
18 75 6 100 75 | HelzmwinOep 0,04
23 15 2 75 150 | Huxpom 0,06
28 30 3 30 150 | maHranuH 0,05
33 50 5 220 | 100 | Huxpom 0,1

3amaun 212. Bapuantsr: 4, 9. 14, 19, 24, 29, 34

AmMIiepMeTp, HAKOPOTKO MPUCOETUHEHHBIN K TajdbBaHHUECKOMY 1eMeHTy ¢ D/1C J u BHYTPEHHUM CO-
MpOTUBJIEHNEM I , TIoka3biBaeT TOK |. Kakoif Tok mokakeT ammepMmeTp, ecii ero 3allyHTHpOBaTh MPOBOJ-
HUKOM 13 Metaiia Me nuamerpom d u ammHo# |? Kak npu 3TOM H3MEHHThCS 1IeHa IelieHus Iprbopa, ecin

KOJINYecTBO nenenuii N?

No Bap. J,B [r,Om I, A N Me dvmv |l cMm
4 15 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

3amaunm 212. Bapuantsr: 5, 10, 15, 20, 25, 30, 35

Q

il
l

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

3amaum 213. BapuanTer: 1, 5,9, 13,17, 21, 25, 29, 33

[Ipu anexTpryecKuX M3MEPEHHUSIX YacTO BOJBTMETP U aMIEPMETP CUUTAIOT HJI€aNlb-
HBIMH, T.€. CONPOTHBJICHNE BOJBTMETPA — OECKOHEYHO OOJNBIINM, a aMIIEpMETpa — paB-
HbIM Hym0. IIycTh ammepMeTp M BOJIBTMETP MOJKIIOYEHBI B LENb KaK MOKAa3aHO Ha pH-
cynke. 3JIC uctouyHukoB J 1 ¥ J 2, UIX BHYTPEHHUE CONPOTUBIICHUS I U ', COOTBETCTBEH-
Ho. BHemHee conpoTtuBnenue R, conpoTusineHus BoasTMETpa U amiiepmeTpa Ry u Ra. Om-
peAenuTh MoKa3aHUs aMIlepMeTpa W BoJbTMeTpa. HaliTm OTHOCHTEIhHYIO MOTPEUIHOCTh
OIpeJeNICHHUs CONPOTHUBIICHUS R 1Mo mokazaHusAM amriepMeTpa U BOJIBTMETPa, €CIIM X CUH-
TaTh UaeanbHBIMH. [locTponTh rpad ik U3MEHEHH TOTEHIHaIa BAOJIb LIS .

npubopa Ha MOJIOBUHY IIKAJbl, HA 4 YaCTh LIKAJIbI?

Newap| J,B| J,,B [ r,Om | rp, 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

—

[iN

[IpuGop st U3MepeHus] CONPOTUBIICHUS Ha3bIBaeTcsi ommempom. B ero cxeme
R, Ry ucrnonb3yercs O6arapes ¢ DJ1C Ju pesuctop ¢ conporuBneHuemM R. IlIkama mpubopa,
w/—?\() KaK IMOKa3aHO Ha PUCYHKE, OTTpaJyHpoBaHa OT OECKOHEYHOCTH JI0 HyJs. Ecim kiem-
. . MBI A 1 B oMMeTpa 3aMKHYTh HAKOPOTKO, TO MaKCUMAaJIbHAs CHJIa TOKa Yepe3 puoop
cocraBnseT ly M OTKIOHEHHWe TPUOOpa HA BCIO INKATy COOTBETCTBYET COMPOTHBIIC-
R HUIO, paBHOMY HyJ10. KakoMy CONPOTUBIEHUIO COOTBETCTBYET OTKJIOHEHUE CTPEIIKU

A B

}_@_{Jz



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. BapuanTer: 2. 6, 10, 14, 18. 22.26. 30, 34

JlBa HCTOYHHKA TOKa ¢ oguHaKOBBIMH D]IC J = J 1
MNPOTUBIICHUSAMU ] U I, COOTBETCTBEHHO MOIKIIOYECHBI

HOCTH. HOCTpOI/ITL Fpa(l)I/IK U3MCHCHHUA IIOTCHIIMAJIa

=J,uc BHYTPEHHUMU CO-
IapajuleJIbHO U 3aMKHYTBI Ha

BOOJIb LICITH.

BHemHee conportubiieHre R. COnpoTHBICHUS BOJILTMET- I ) pa u amnepmerpa Ry u Ra.
OmpenenuTh MOKa3aHUS MPUOOPOB U CHIIBI TOKOB 4epe3 KaXJIbIA 3JIEMEHT 10 OTJIEIb-
O

Newap| 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 1,4 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. BapuangTer: 3. 7. 11,15, 19. 23.27. 31. 35

J
R[I—(:)—|
R

Hcrounnk Toka ¢ DJIC J n BHYTpeHHHM compoTHBIeHHeM I, pesuctop R, peoctat

C TIOJIHBIM COTIPOTHBIICHUEM R;, aMrmepMeTp W BOJBTMETP MOAKIIOYCHBI, KaK MOKa3aHO
Ha pucyHke. OnpeaenuTs NoKa3aHus MPUOOPOB MPH ITOITHOCTHIO BBEACHHOM M BBIBEICH-

HOM

peocTare. HOCTpOI/ITI: I‘pa(l)I/IK HU3MCHCHUS MOTCHIHAJIA BAOJIb LCIN IMPU BBEACHUU

peocTara HaroJOBUHY.

Nesap| J,B r,OM | R,OM | R,OM | Ry, OM | Ra, 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 0,5
35 35 1,2 5 35 135 0,6

3amaunm 213. Bapuantser: 4, 8, 12, 16, 20, 24, 28, 32, 36

L
il

Ry

3amaun 214. Bapuantsr: 1, 8. 15, 22,29, 36

R,

Rs

WneanpHplil BOIBTMETp MOKa3bIBaeT HampsbkeHue U. BHyTpeHHee conpoTus-
JIeHWE WCTOYHMKA I, COMPOTHBIEHUS pe3nctopoB R;, R, n R; cooTBeTcTBEeHHO, a y
amnepmerpa — Rs. Onpenenuts O/IC ucrtounuka u mokaszanue ammnepmerpa. Ilo-
CTPOUTH rpauK U3MEHEHHsI IOTEHIINANA BAOJIb LIETIH.

Nesap| U,B r, Om Ri,Om | R,,OMm | R3, Om | Rp, OMm
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 1,4

R
Ry
R, ¢
—lII—|R -
3

— i
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OHpe,Z[CJ'II/ITL CHJIBI TOKOB Ha y4aCTKax HCIH, BbIACIACMYIO B IICTIU 3a JCCATh CCKYHI TCIUIOTY U 3apsAal

Ha 00KIaIKax KoHAeHcaTopa. BHyTpeHHHe COMPOTHUBIICHUS! HCTOYHUKOB TOKa MIPEHEOPEIKUMO 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 OB 6 8 5 22 29 6
J, B 11 12 31 15 15 9

3anauu 214. Bapuantsr: 2, 9, 16, 23, 30, 35

Ormnpeaenure CUIbl TOKA HA BCEX YYaCTKAaX Pa3BETBICHHOM LIEMHU B YCTAHO-
BHBIIIEMCS PEeXKHUME, PA3HOCTU MOTEHIIUAIIOB MKy KIIEMMaMH HCTOYHUKOB TOKa
1 0OKJIaIKaMH KOHJEHCATOpa, TeIIOBYI0 MOITHOCTH Iienu. BHyTpeHHHe compo-
THUBJICHUS UCTOYHUKOB I OJMHAKOBBL

Ne Bap. J 1, B J 2, B r, OMm Rl, OMm Rz, OMm R3, OMm 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

3amaun 214. Bapuagtsel: 3. 10, 17. 24, 31

Kakas Temiora BBIACIIACTCA B LICTIN 3a OAHY CCKYHAY U KaKoM 3apsaa HaXO4UT-
Cs Ha O6Kﬂa£[KaX KOH)ICHCEITOpa? BHYTpeHHI/IG CONPOTHUBJICHUS UICTOYHMKOB TOKa I
OJJHMHAKOBBEI. OHpeILeJII/ITI) CHJIbI TOKAa Ha y4aCTKax HENH U Pa3HOCTU MOTCHIHAJIOB

MCXKAY KIECMMaMU UCTOYHUKOB.

Nesap.| J.,B | Jo,B | r,OM | Ry, OM | Ry, OM | Rs, OMm | C, Mk®

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

3amaum 14. BapuanTsr: 4, 11, 18, 25,32, 34

Ry
- Kaxoit 3apsim HaXoquTcst Ha 00KIaaKaX KOHIEHCATOpa M Kakas TEIUIOTa BBIZIE-

‘ »—J| ! Ro | JIACTCA B IICTIA 33 IBA/IIATH cekyHa? BHyTpeHHHE COMPOTHBIICHUS UCTOUHUKOB Mpe-

J C HeOpexnMo Malbl. OnpeeNuTh CHIIbI TOKOB Ha y4acTKax IelH U Pa3HOCTh IMOTEH-

2
i ] R [UAJIOB MEXY KIIEMMaMH UCTOYHHKOB.
3 3




Nesap.| J.,B | J,,B | Jo 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

Sagaun 214. BapmanTtel: 5, 12, 19, 26, 33

OmnpenenuTs CHJIBI TOKOB Ha Y4acTKaxX Pa3BETBICHHOW IIETH, 3apsja Ha 00-
KJIaAKax KOHJACHCATOpa, TCIJIOBYIO MOIIHOCTL LS U PA3HOCTh MOTCHIUAJIOB ME-
KAy KI€MMaMM HCTOYHUKOB. OTH JaHHBIE ONpPENEeNUTh IIOCHIE IOJHOM 3apsaKu
KoHIeHcaTopa. CuuTaTh, YTO BHYTPEHHHE CONPOTHBIICHHUSI HCTOYHUKOB IIPEHEO-
PEXKHUMO MaJIBI.

Negap.| J,B | J5,B | Js,B | Ry, OM [ Ry, OM | Rs, 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

3anaun 214. Bapuantel: 6, 13, 20, 27, 38

qCTLIpC HCTOYHHKA ITOCTOAHHOI'O TOKA BKIFOYCHEBI TaK, KaK IIOKa3aHO Ha

pucysnke. Halitn nokasaHusi amrnepMerpa U BOJBTMETPA, a TAKXKE 3apsj Ha I%

oOKJIaIKax KOHAEHcCATOpa.
L

Ne Bap.| J 1, B J 2B | r,OM | I, OM | Ra, OM | Ry, OM | C, MkD
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

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

Onpenenuts CHIBI TOKa HAa YYacTKaxX pPAa3BETBICHHOW LEMM, NOKa3aHUs
BOJITMETPA, 3aps]l Ha 00KJIaJKax KOHJEHCATOPa [I0CTe 3aBEPILEHHs €ro 3apsiIKy,
a TaKKe TEIUIOBYIO MOIIHOCTh IeNMH. BHyTpeHHME COMpOTHUBIEHHUS HCTOYHUKOB J
peHeOPEKUMO MaJbl. !

Nesap.| J,B | Jo,B | Ry, OM | Ry, OM | Rs, 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 ) 50 5




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

B 1ienb MOCTOSHHOTO TOKA MOAKIIIOYSHBI KOHACHCATOPHI DIIEKTPO- K
emkocThio C1 1 C), KaKk MOKa3aHO Ha cXxeMe. 3HAUEeHHUS COMPOTHBIICHUI Ri. K
pesucropo Ry, R, kOm. DJIC Gatapeu ., BHyTpeHHee compoTuBiie- )= :I_

Hue r. OmnpeaenuTh MaKCUMAJIbHBIC 3apsbl, TpHOOpeTacMble KOHICH- + c G| IR,
caTopaMu; BpeMsl, Yepe3 KOTOPOe 3apsiibl JOCTUTAIOT 86% MaKCHMab- T T

Horo (g = 0,860). Cragana k04 K pa3oMKHYT, U 3aMBIKaeTCS OH I10-
cIie 3apsAaKH KoHaeHcaTtopa. OnpenenuTh 3apsii KOHISHCATOPOB ( TIOCIIE 3aMbIKaHHS KITF0Ya.

Ne Bap. | Cy, Mk® | Cy, MK®D | 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

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

Bo ckonbko pa3 kaToJ ABYyX3JIEKTPOJHONH BaKYyMHOM JIAMIIBI U3 YUCTOTO BOJIb(ppama Tpu TeMIepaTy-
pe t maeT MeHbIIee 3HaYEHNE TUIOTHOCTH TOKA HACBHIIIEHHUS, YeM KaToJ U3 TOpHpoBaHHOTO Boib(hpama? Ko-
s punmeHT OTpaKEeHUS IEKTPOHOB IS BoIb(pama I, a JJIsT TOPHPOBOHHOTO BOJIb(hpama — Iy,

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

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

Omnpenenuts TeMIEpaTypy Karojaa ABYXAJIEKTPOAHONW BaKyyMHOH JIaMIIBI U3 TOPUPOBAHHOTO BOJIb(D-
pama 75, TIpy KOTOPOW IUIOTHOCTh TOKA HACHIIIEHHS OYIET TaKoH *e, Kak M IPU KaToje U3 YHCTOTO BOJIb()-
pama nipu Temnepatype t. Koagduument oTpakeHus 3eKTPOHOB JIJIsl Bolb(ppama I, a Juisi TOPUPOBOHHOTO
BoJb(hpama — I,. (3a1ady pemnTh IMyTEM MOCIeIOBATEIBHBIX IPUOMMKEHUH. YUUTHIBAS, 9TO TUIOTHOCTH TO-
Ka HACBIIICHUS B OCHOBHOM ompezensercs MHOxuTeneM eXp(—A,/kT,), B mepBoM MPUOIMIKESHUH MOYXKHO TO-

JIOKUTh T22 = le , ¥ U3 BBIPQXXECHUS [T SKCIIOHEHTHI HATH BTOPOE MPpHOIIDKeHHe I 15, ¥ T.J1.)

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

Samaun 215. Bapuantel: 4, 10, 16, 22, 28. 34

Mex 1y TIIacCTHHAMU IDIOCKOTO Ta30BOr0 KOHAECHCATOpA HAXOAUTCS YaCTHYHO MOHU3UPOBAHHBIN BO/IO-
poa. Ilnoraap iacTUH KOHACHCaTopa S, a pacctosiHue Mex 1y ookimanakamu |. TToABHKHOCTD MOJIOKUTEb-
HO 3aps’KCHHBIX MOHOB BOAOPOJa Us, A OTpULATCIbHBIX u-. KOHHCHTpaHI/IH HOHOB O6OI/IX 3HAKOB B ras¢€
paBHa n. IIpu kakom Hanpspkennu U Mexy miacTHHaAMHM KOHJCHCATOpa CHJIAa TOKAa, MPOTEKAIOIIEro Yepes
KOHJIEHCATOp, JOCTUTHET 3HaueHus 1?7

Ne Bap 4 10 16 22 28 34
S, cMm” 240 210 260 220 280 250
I, cm 14 11 1,6 1,2 13 15

U, 10*m7/Bc) | 54 5,3 5,6 55 5,4 5,2
u,10"m/Bc) | 74 7,1 7,6 7,2 7,3 7,5
n,105m° 5,4 51 5,6 5,2 5,6 55




| ILmxkA | 4 [ 12 [ 6 | 2 | 3 [ 4 |

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

B razopaspsHoit TpyOke quamerpom d u JutnHOM | HaX0AMTCS BO3yX HOHU3UPOBAHHBIN TaK, YTO KOH-
LEHTpanus OJHO3aPAIHBIX HOHOB KaX10ro 3Haka N. IIogBMKHOCTH MTOJIOKUTENBHO 3apsDKEHHBIX HOHOB Uy, a
OTpHULATENbHBIX U-. ONpeaenuTs 3JEKTPHUECKOe CONPOTUBICHUE TPYOKH.

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

U, 10 "M7B<) | 14 | 13 | 15 | 12 | 14 | 13
u,10 'mM/B<o) | 1,8 | 19 | 19 | 17 | 16 | 19
n, 10%m ° 4 1 3 2 2 15

3amaunm 215. Bapuantsr: 6, 12, 18, 24, 30, 36

Onexrponurnueckue BaHHbI ¢ pactBopamu AGNO; u CUCO, coequHEHBI OCIEA0BATEIbHO K OAHOMY
WCTOYHUKY ToKa HanpspbkeHuem U. Kakas macca Meau M, BBIAEIHUTCS Ha 3JIEKTPOJIE BTOPOW BaHHBI 3a Bpe-
Ms, B TEUCHHE KOTOPOTO Ha HJICKTPOAE MEepBOH BaHHBI BBIIEIMIACHE Macca cepebpa M;? Kakoe konndecTBo
3JIEKTPUYECTBA MEPEHOCHTCS MO LEeNH MoHaMK obomx 3HaKoB? Kakasi snmexTpuueckasl SHEpPrusi UCTOUHHKA
pu 3TOM OyzeT 3aTpadeHa?

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

3amaum 216. Bapuanter: 1, 7, 13, 19, 25, 31

W3 mertarmummyaeckoro npoBoanuka Me nuamerpoM d U JumnHOI | Hy)XHO caenats N OJMHAKOBBIX Harpe-
BaTeNe TaK, YTOOBI OHM UMENTH OOLIYI0 MAKCHMATBHYIO MOIIHOCTE. Mcrons3yercs uctounnk Toka ¢ DJC J
U BHYTPEHHUM CONpPOTUBJIEHHEM I. OIpenenuTs YUCI0 Harpepareneid 1 MaKCUMalIbHYIO MOILIHOCTh Harpe-
BaTeNeH.

Ne Bap 1 7 13 19 25 31
Me |Huxpom| W  |Manranus| Huxpom | W Huxpom
d, em’ 1 0,7 13 11 15 1,2

I, cm 100 70 130 90 95 110
J.B | 2 27 23 19 25 31

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

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

Harpesarens u3 metamia Me quamerpom d u auHO#M | OAKTFOUMIM K HCTOYHKKY Hanpspkerus U. Ha-
JanpHas TeMIepaTypa HarpeBarens t;, a koHewHas t,. Temmeparypa TUHEHHO BO3pacTaeT B TeUEHUE BpeMe-
HH 7. OHpe,ZIeJII/ITI) KOJINYECTBO BBI)ICHHBmCﬁCH TCIIJIOTHI.

e 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 1,4 14 14 714 14
20 |medizunpbep| 0,2 2 20 20 720 20
26 |koncranrtan| 0,26 2,6 26 26 626 26
32 |HuxpoM 0,32 3,2 32 32 632 32




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

IIpu noaxmroueHun tepmonapsl Mej;—Me; K MOCIEIOBATENBHO COCIUHEHHBIM TalbBaHOMETPY U CO-
MPOTHUBJICHUIO R TOK B Lleny cTaHOBUTHCS paBHBIM li. Ecnu compoTtuBnenue R = 0, To ransBaHOMETp MOKa-

3bIBACT TOK paBHI:IfI |2. OHpe,I[CJ'II/ITL Pa3HOCTh TEMIICPATYP CIIaCB raJiILBaHOMETpPA.

Ne Mey Mey R,Om | Iy, MMA | |, MMA
Bap.
3 Menpb Koncranran 30 3 13
9 Keneszo Koncranran 9 0,9 9
15 XpoMenb Anromens 15 15 15
21 Huxpom Hukens 21 2,1 21
27 Huxpom Koncranran 27 2,7 27
33 Keneso Menb 3 5 15

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

Haiitn Maccy Metasuia, BBIAECIMBILYIOCS HA KATOZAE 2JIEKTPOJUTUYECKON BaHHBI U3 pacTBopa P, npu
NPOIYCKaHUU B TEYCHHE BPEMEHH 7 TOKA, MEHSIOLIErocsi co BpeMeHeM 1o 3akony | = K t. IToctpouts rpa-
(UK 3aBHCUMOCTH CKOPOCTH BBIAEJICHUS METajula Ha Karolie OT BpeMeHH. OnpeaenuTh KOJIHYECTBO MPO-
LIeUIETO 3apsa.

Ne Bap 4 10 16 22 28 34
P CuSO, | AgNO3z | CuCl, NaCl NiSO, | CuSO,

7, MUH 4 10 6 2 8 5

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

3amaun 216. Bapuanrser: 5, 11, 17, 23, 29, 35

[HocTpouts rpaduk 3aBUCMMOCTH IUIOTHOCTU TOKA HACBIILEHUS ABYX3JIEKTPOIHON BaKyyMHOH JIaMIIbI
OT BPEMEHH, €CIIM KaToA clieNiaH u3 Metaiuia Me, KO3PQUIUEHT OTPaKECHUS dIIEKTPOHOB, KOTOPBIX 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

3amaun 216. Bapuantsr: 6, 12, 18, 24, 30

st oTOTUIeHHS CHANBHU OCEHBIO MOJB3YIOTCA 3JICKTPOHATPEBATENIEM, CIIUPaib KOTOPOTO U3 CILIaBa
Cn nuamerpom d. KomHara execyTouHo TepsieT Q KOIM4ecTBO TeIuioThl. ONpeneuTh MOIHOCTh HarpeBa-
TeJs, HEOOXOUMYIO JIJTS TTOAICP KaHMsI TIOCTOSTHHOW TEMIIepPaTyphl, ¥ JUTHHY CITAPAJIH.

Ne Bap 6 12 18 24 30
Cn Huxpowm | Koncranrtan | Manranus | Heiisuns0ep | Huxpom

d, Mmm 0,6 1 0,8 0,84 1

Q, MJIx 86 92 88 94 93

Kpurepun onenku PI'P



3a Kaxmoe 3a/J]aHue pacuyeTHO-TPaPUUECKO KOHTPOJIHHONW PaOOTHI BHICTABISIOTCS PEHTHHTOBBIC
0aJlIbl COTJIACHO CUCTEME PEHTUHIOB

MuHHCTEepCTBO HAYKHU U BhICIIETo oOpa3zoBanus Poccuiickoit deneparuun
HmxHekaMCKuit XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((puiinan)
(henepasbHOTO TOCYIAPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEILHOTO YUPEKIACHUS
BBICIIIET0 00pa30BaHUs
«KazaHCKkui HAIMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTHYECKUN YHUBEPCUTET
Dakxynomem__ UHGOPMAUUOHHBIX MEXHOTIO2UT

Kagheopa  anexkmpomexnuku u snepzoodecneuenus npeonpuamuii

Hanpasnenue noarorosku 13.03.02 «DneKTposHEepreTuka u 3JIeKTPOTEXHUKA
[Tpoduias moaAroToBKU: «INEKTPOCHAOKESHHUE

no

RRO©OooNo O~

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.

Tembl (mpuMepHBI€) pedepaToB MO JUCITUTIIINHE
«O01mas JHePreTHKAY

TennoBble KOHIEHCAIMOHHBIE 3JIEKTPUYECKUE CTAHIINH.
CxeMa TEeXHOJIOTMYECKOr0 IMpOoLEecca TEIUIOBOM KOHAEHCAIIMOHHOW 3JIEKTPUYECKON CTaH-
17078
bapabaHHbIi 1 TPSIMOTOYHEIN maporeHepatopsl. [IpuHIUNIHATEHBIE CXEMBI UX PAOOTHI.
TypOunsl. Buas! TypOun. MIx HazHaueHue.
Konpaencaropsl. IX ycTpolCTBO U Ha3HAUYEHHUE.
TennoBoii 6anaHc KOHACHCAITMOHHON AIEKTPUIECKON CTaHITHH.
["a3oTypOuHHBIC YCTAHOBKU. Y CTPOICTBO, HA3HAUYCHHUE.
[Tapora3oBbie yCTaHOBKH. Y CTPOMCTBO, HA3HAYEHUE.
['unpaBnuyeckue 31EeKTPUUECKUE CTAHIIUU.
Bunpl runpaBandeckux TypOUH U MX Ha3HAUYCHHE.
[IpunuBHBIE 3JIEKTPUYECKUE CTAHIINH.
ATtomubie anektpuyeckue ctannuu (ADC).
BocnponsBoacTBo SAAEPHOTO OPIOYETO.
MHuoroxontypHblie cxembl ADC.
ITepcniextuBsl pazButus ADC.
Hanexuocts ADC.
MarautoruipoJuHaMHuecKoe Ipeodpa3zoBaHue YHEPTUH.
Tepmoanexkrpudeckne resepatopsl. [IpuHOnn nencTeus.
Pagnounzoronueie ncrouynuku sHepruu. Ilpunuun neicteus.

20. TepMOAIMHUCCHOHHBIE TeHepaTOPhI. [IpuHIUI IeHCTBUS.

CucreMa peUTUHTOB 1O KYPCYy NUCIUTIIINHBI
«O0111as1 SHEPreTHKA»

Yucno 6aioB 3a OIEHKY
BUJI KOHTPOJIS Kon-60 Min, 6annoe | Max, éannoe
CIITM 7 14 21
KomnokBuymsl (TECTHI) 3 18 27
PacueTHo-rpaduueckas pabora 2 20 36




[ToompurenpHbie Oabl (3a pedepar)

8

16

Hror

1

60

100

3aueTt

[To pesynapTaram mpom. KOHTPOJIA

MuHHCTEpCTBO HAYKHU U BBICIIET0 oOpa3zoBanus Poccuiickoit deneparuu
HmxHexaMCKUl XUMHKO-TEXHOJIOTHUECKUI HHCTUTYT ((prutnan)
(henepanbHOTO TOCYIAPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS

BBICIIIET0 00pa30BaHUs

«Ka3zaHCKkui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Dakynomem UHGOPMAUUOHHBIX MEXHOI02UTL

Kageopa snexmpomexunuxu u snepeoobecnevenus npeonpusmuti

Hanpasnenue noarorosku 13.03.02 «DneKTposHepreTuka u 3J1eKTPOTEXHUKA
[Tpodwminb moaroTOBKH: «DIEKTPOCHAOKECHUEY

3aiaHuA ¥ TeMbl, BBIHOCHUMbIEC HA CAMOCTOSITEJIBHYIO padoTy

Ne |3aganust 1 TEMBI, BRIHOCUMBIC HA CaMO- q DopMa | Pyaukaropsr nocTmKeHMS
achl
n/m crosiTenbHyto padoty (CIITM) CPC KOMIeTeHIHH
1 |DHepreTMdecKuii KOMIUIEKC CTPAHBI 4 |Koncnekr |ITK-1.1;TK-1.2;TK-1.3
2 |Bo3oGHOBisIeMble HCTOuHNKH dHepruy | 4 |KOHCHEKT | TIK-1.1;TIK-1.2;1K-1.3
3 CpaBHeHHe KOMOMHHPOBAHHOIO U Pa3-| 4 |KomcmekT | [MK-1.1;1TK-1.2;1K-1.3
JIETHPHOTO MPOU3BOJICTBA YHEPTUU
Kon. pa-
4 |O6opya0BaHKE TEIIONPOBOJIOB 4 IIK-1.LTIK-1.2;TIK-1.3
oota
5 TemioBbie CXeMbl MCTOYHHUKOB TEIUIO-| 4 |KomcmexT | IIK-1.1:TTK-1.2:1TK-1.3
CHAOXKCHUS
6 3JIU€KTpI/I‘I€CKO€ XO3SCTBO MOTPEOUTE-| 4 |KomcmekT | TTK-1.1:MTK-1.2:1TK-1.3
e
7 KomnieHcanusi peakTHUBHON MOITHOCTH 4 |KoHcnekrT IK-1.1;11K-1.2;11K-1.3
8 PI'P: Pemenue 3a1a4 1o 3JIEKTPOAUHA-| 30 (PIP ITK-1.1;11K-1.2:11K-1.3
MHUKE H DJICKTPOMArHETU3MY

KPUTEPUM OLIEHKHU 3HAHUM
1o pesyabraTam nposepku koucnekros CIITM u pedeparos

Kaxplif CTyJIeHT COCTaBIISIET KOHCIIEKT 10 TeéMaM, BBIHOCUMBIM Ha CaMOCTOSITEJIBHYIO pa-
ooty. Ilocne mpoBepkr KOHCIEKTOB (pedepara) MpernogaBaTeNib 33aeT HECKOIbKO BOIPOCOB IIO
3THM TeMaM. B 3aBHCUMOCTH OT Ka4yecTBa U YPOBHS IMOJATOTOBKU KOHCIIEKTOB M KayeCTBa OTBETOB
craButcs oT 14 no 21 6amnos.
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