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Ilepeuens komnemeHyuil u UHOUKAMOPOE OOCMUICEHUA KOMNEMEeHY UL
C yKa3anuem 3manos opmupoeanus 6 npoyecce 0C60eHUA OUCYUNTIUHDL

Komnerennus:

OIIK-2 - CiocobeH npUMEHSTh COOTBETCTBYIOIINHN (PU3NKO-MAaTEMAaTUYECKUIA ammapar, Me-
TOJIbl aHAJIM3a U MOJIEIIMPOBAHUS, TEOPETUUYECKOIO U SKCIIEPUMEHTAILHOIO UCCIIEJOBaHUS IIPH pe-
HICHUH MPO(EeCCHOHANBHBIX 33/1a4.

OIIK-2.1 - 3naer 6a3y (pu3MKO-MaTEMaTHUECKOTO anlapara, MeTOI0B aHaJI13a U MOJEINPO-
BaHUS M UCCIICOBAHMS CUCTEM IIPOM3BOJICTBA SHEPTHH U SHEProodecrnedeHus: 0ObEKTOB.

OIIK-2.2 - YMeeT aHamu3upoBaTh U MOJICIMPOBATh CHCTEMBI IIPOM3BOICTBA T1apa, Topsdei
BOJIBI ¥ SJIEKTPUYECKON SHEPTHH, a TAK)KE CUCTEMBI YHEPTOCHAOKEHHUS PA3IMUYHBIX O0BEKTOB.

OIIK-2.3 - Bnageet metogaMu obecrieueHrs HaJeKHOW paOOThl HCTOYHUKOB ITPOM3BO/ICTBA
TEIJIOTHI U CUCTEM €€ TPAHCIIOPTHUPOBKH.

OIIK-3 - CriocobeH AeMOHCTPUPOBATH MPUMEHEHNE OCHOBHBIX CITIOCOOOB MOJTYYEHUs, Tpe-
00pa3oBaHus, TPAHCIIOPTA U UCTIOJIL30BAHUS TEIIOTHI B TEIUNIOTEXHUYECKUX YCTAHOBKAX M CHCTEMax
OIIK-3.1 - 3naet cnocoOBIMPOU3BOACTBA MAPa, TOPSYCH BOJBI. AIMEKTPUIECKON U TETIIOBOM

OHCPI'vH;

OI1K-3.2 - YMeeT.mpou3BOIUTh KOHTPOJIh KaueCTBA MOHTaKa KOTEIHLHOTO, OCHOBHOTO U
BCIIOMOTaTeNbHOTO 000PYI0BaHUS CUCTEM TETNIOCHAOKEHUSI.
OIIK-3.3 - Bnaneer meTonamu oOecrieueHUs HAJIS)KHONH pabOThl UCTOYHUKOB MTPOU3BO/I-

CTBa TCIJIOTBI U CUCTEM €€ TPAHCIIOPTHUPOBKHU.

*CIITM — camocrosiTenbHas NpopaboTKa TEOPETUYECKOT0 MaTepralia (KOHCIIEKT)

Hnouxa- Imanwt hopmuposanus é npoyecce Haumenoeaiie

mopul docmu- 0C80CHUAOUCUUNTIUHDL

OUEHOUYHO20
HCEHUA KOM- Ilpakmuueckue
Jexkyuu cpeocmea
nemenyuu 3aHaAmMUA

OIIK-2.1 Temor 1...3 Temot 1...3 Kommnoksuym, PI'P, CITTM, Dk3
OIIK-2.2 Temwr 1...3 Temot 1...3 Kommoksuym, PI'P, CIITM, Dk3
OIIK-2.3 Temot 1...3 Temur 1 ...3 Kommnoxsuym, PI'P, CITTM, Dk3
OIIK-3.1 Temwr 1...3 Temor 1...3 Kommnoksuym, PI'P, CIITM, Dk3
OIIK-3.2 Temwr 1...3 Temor 1...3 Kommnoksuym, PI'P, CIITM, Dk3
OIIK-3.3 Temot 1...3 Temur 1.. 3 Kommnoxsuym, PI'P, CITTM, Dk3

Ilepeuens oyenounvix cpeocme no oucyuniune (MooyJi)

Ouenounvle cpeocmea Kon-60 Min, 6annoe Max, oannoe
(bazoewtii yposens) (nosvluiennulii ypoeeny)

Prpe 2 20 24
Konnokeuym 3 15 18

CIITM 7 9 12
[ToourpurenbHbie 6B (32

pedepar) 4 6

IK3amen 1 24 40

Hmozo: 60 100

IlIkana ouenueanus




Hudpo- | Beipaxke- |CnoBec-| Kputepnn onieHKM HHANKATOPOB I0CTHKeHUS TP ¢opMe KOHTPOJIS:
BOC Bbl-| HHE B |HOE BbI-
paxke- | 6asnax: | paxe- IK3aMeH 3aver
HHe HHe
5 87 -100 O1- |OneHka «OTJIMYHO» BBICTABISECTCS CTYACHTY, €CIH
JMYHO |TEOPEeTHUYECKOE COAEp)KaHHE Kypca OCBOEHO ITOJIHO-
(3a- |cTBlO, 6€3 mpo0enoB; HcUepHbIBaIOILE, MOCIEI0Ba-
YTEHO) |TENbHO, YETKO W JIOTHYECKH CTPOWHO U3Naraer mare-
puai; cBOOOIHO CIpaBisieTcs ¢ 3alauaMy, BOIIPOCAMHU
U IpYT'MMH BUJAaMH IPUMEHEHUS 3HAHUH; UCIIOIb3yET
B OTBETE JONOJHUTENBHBIN MaTeprall Bce IPeayCMOT-
PEHHBIE IPOrPaMMOIl 3aJaHUs BBIIOIHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLICHEHO YHCIIOM OalyioB, OMM3KUM K| OLeHKa «3a4TeHO»
MaKCHMaJlbHOMY; aHaJIU3UPYET HOMYYEHHBIE PE3YyIb-|BLICTABISETCS CTY-
TaThl; IPOSBISAET CAMOCTOATENILHOCTb NIPU BBINOJIHE- | I€HTY, €CJH OTBETHI
HUM 3aJ]aHUN Ha BOMPOCHI IO Te-
4 74 - 86 |Xopomro|OrmeHKka «XOpOIIO» BBICTABISETCS CTYICHTY, €CIU(MaM  TUCIUILTAHBI
(3a- |Teopermyeckoe conepikaHHE Kypca OCBOCHO IIOJIHO-|IIOCIIEA0BATEIbHEI,
YTEHO) |CThIO, HEOOXOAUMBIE MPAKTUYECKHE KOMIICTEHIMH B|JOTMYECKH  H3JIO-
OCHOBHOM C(OPMHUPOBAHbI, BCE NPELyCMOTPECHHBIE|)KEHBI, JOIMYCKAIOTCS
nporpaMMoii oOyueHHs y4eOHbIe 3allaHHs BBITION-|HE3HAYUTENbHBIC
HEHBI, KAYeCTBO MX BBIMOJIHEHUS JOCTATOYHO BBICO-|HEOYETHI B OTBETE
koe. CTyIeHT TBEpIO 3HAET MaTepHall, FPaMOTHO M IO |CTYyAEHTa, TAaKUe KaK
CYLIECTBY M3JIaraeT ero, He JOIMYCKas CYLIECTBEHHBIX [OTCYTCTBUE  CaMo-
HETOYHOCTEH B OTBETE HA BOMPOC. CTOSITENIFHOTO ~ BBI-
3 60 - 73 | Ymogie-|OneHka «yIOBJICTBOPUTEIBLHO» BBICTABISETCS CTY-|BOJA, peueBbie
TBOPH- |[CHTY, €CIT TEOPETUYECKOE COMIEPIKAHME Kypca OCBO- | OIIMOKH M IIp
TEJIBHO |€HO YaCTUYHO, HO MPOOEIbl HE HOCAT CYILECTBEHHOIO
(3a- |xapakrepa, OOJBIIMHCTBO TNPEAYCMOTPEHHBIX IPO-
YTEHO) |TpaMMO 3aJaHWH BBIIOJIHEHO, HO B HUX HMMEIOTCS
omnOKH, TIPU OTBETE Ha MOCTABJICHHBIA BOIIPOC CTY-
JIHT JIOITyCKaeT HETOYHOCTH, HEJJOCTATOYHO MPaBHIIb-
HbIe (HOPMYITUPOBKY, HAOIIOIAIOTCS HAPYILICHHS JIOTH-
YECKOH I0CIelOBATEIbHOCTH B HW3JI0KEHHUH IPO-
IpPaMMHOTO MaTepHaa.
2 Huxe 60 | Heyno- [Onenka «HeyZOBIETBOPUTEILHO» BhICTaBIsAeTCS cTy-|OleHKka «HE  3a-
BJIETBO- |[IEHTY, €CJIM OH HE 3HAET 3HAUMTENHLHON YacTH MpPO-|YTEHO»  BBICTABILS-
pU- |TPaMMHOTO MaTepHaja, JIOMYCKAaeT CYIIECTBEHHBIE|ETCS CTYINEeHTY, €CIH
TEJNBHO |OIIMOKH, HEYBEPEHHO, C OONBIIMMHU 3aTPYJHEHUSIMH|CTYACHT HE 3HAET OC-
(He3a- |BBIMOJNHSET NPAKTHUECKHE pabOThl, HEOOXOIMMbIC|HOBHBIX  IOHATHUH
YTEHO) |MpakTHYECKHE KOMIIETEHUMH HE CQHOPMHPOBAHbI,|TEMbl IUCIMIUIMHEL,

OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMon 00y-
YeHUs! y4eOHBIX 3aJ]aHuil He BBITIOJTHEHO, KAaYeCTBO UX
BBITOJIHEHUS OLICHEHO YHCIIOM 0aJuIoB, OJM3KUM K MU-
HUMAJIbHOMY

HEe OTBE4YaeT Ha [0-

MMOJIHUTEILHBIE 51
HaBOAILIME BO-
MpOCHl  TpernojiaBa-
TS,

Kparkasi XapakTepuCTHKA OLIEHOYHBIX CPeCTB




Ne
n/n

Haumenosanue
OYeHOUHO020 Ccpeo-
cmea

I(pamka;l Xapakmepucmuka OuyeHo4vHo2o cpedcmea

Ilpeocmaenenue oye-
HOYHO020 cpedcmea 6
¢onoe

[IpakTrueckoe
3aHATHE

B xoje mpakTH4ecKuX padoT CTYACHTHI OBJIAJCBAIOT
YMEHUSMH MOJIB30BaThCsl PaOOTaTh C HOPMATHBHBIMHU
JIOKYMEHTaMU W HWHCTPYKTUBHBIMH MaTepHajaMH,
CIIPaBOYHMKAMH, COCTABIIATh TEXHHUECKYIO JOKYMEH-
TallMIO; BBIMOJHATh YCPTEIKU, CXEMbI, TaOJIUIIbI, pe-
maTh pPa3HOTO pojaa 3aJaud, JAeNiaTh BBIYMCIICHHS,
ONPEACIATh XAPAKTEPUCTUKU PA3TUYHBIX BEIIECTB,
00BEKTOB, siBIeHUH. lenb MpakTHYeCKUX 3aHITHH 3a-
KJIFOYaeTCs B BHIPAOOTKE y CTYJACHTOB HAaBBIKOB IIPH-
MEHEHHUSI TIOJTYYCHHBIX 3HAHUM JIJIS1 PEIICHUS] TIPAKTH-
YECKHUX 3aJ1a4 B IIPOIECCE COBMECTHON JICSITEILHOCTH
C IIPETO/IaBaTeIISIMHU.

Tembl IPaKTUYECKUX
3aHATUHI; KOHTPOJIb-

HBIE BOIIPOCHI U 33]1a-
HUS 110 TEME MPAKTH-
YECKOI0 3aHsATHS, BO-
IIPOCHI KOJUIOKBUYMa

Konnoksuym

CpencTBO KOHTPOJIS YCBOSHUS y4eOHOTO Marepuaia
TEMBI, pa3jelia WM Pa3/ieioB TUCIUILUIMHBI, OpraHH-
30BaHHOE KakK y4eOHOe 3aHsATHE B BHJE coOecenoBa-
HUS TIPETOAABATEINS C 00YYAOIUMHUCS.

Bormpocs! 110 te-
Mam/pazjenam JTUCIH-
IIJIUHBI

Pacuerno-rpadu-
qyeckas
pabora

CpeacTBo MpOBEpPKH YMEHUI NPUMEHSTH IOJIyYEH-
HbIE 3HaHU 10 3apaHee ONPEIEICHHON METOIUKE AJIs
pelIeHus 3a1a4 WiIn 3aJaHAN 110 MOJYJIIO WX JUCLU-
IIJIMHE B LIEJIOM.

Kommnekr 3anannii
JUIS BHITIOJTHEHUS pac-
4eTHO-TpadUIECKOit
paboThI




MuHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
benepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

CDaKyJmeem.‘ qu)ODMaLIMOHHblx MEeXHOI02ULL

Kageopa snexkmpomexnuku u snepeoobecneyerus npeonpusmuii

Y4eOHbIM TUTaHOM 110 HarpasiieHuto moaroToBku 13.03.01 «TermmodHepreTuka U TeIIoTeX-
HUKa» Il 00YYaOIIUXCS MPEIyCMOTPEHO MPOBEACHHUE MPAKTUYCCKUX 3aHSITHN MO JUCIUTUIINHE
«O0mmas sHepreTruka» B o0beme 4 yacoB. OOydaronMMcs MpeAIaraloTcsi pa3HOYPOBHEBBIE 3a/1a4l
U 3aJlaHusl PEKOHCTPYKTUBHOTO YPOBHSI, MO3BOJISIOIINE OIICHUBATH M JUArHOCTUPOBATH YMEHHS
CHUHTE3UPOBATh, aHATH3UPOBATh, 00001IaTh PAKTUUECKHI U TeOpEeTUUECKHil MaTepuai ¢ GopMyu-
pOBaHUEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJIICHHEM MPUUYNHHO-CJICICTBEHHBIX CBSA3EH.

I{enn npakTUYECKUX 3aHATHIA:

1) yrayOiieHue U 3aKperieHHe TCOPETUICCKUX 3HAHUM, TOJTyYEHHBIX CTYJACHTAMH Ha JICKIIUH;
2) Hay4UThCS MMPOU3BECTH PACUYEThl TCPMOJIUHAMHUYCCKHX IPOIICCCOB, CBA3AHHBIX C BBHIPAOOT-
KOU 2HEpruu;
3) mpuoOpecTH HABBIKU pacyera IEKTPUIECKUX HArPy30K;
4) HaAy4YHUTBHCS PETYJIMPOBATH TEIUIOBYIO H JIEKTPUUYECKYIO HAIPY3KY B 3aBUCHMOCTH OT BHEIII-
HUX YCIIOBUH.

3ananne 1:OcHoBHbBIE MO0KEHUST PUBHKH

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:@u3nuecKne 0CHOBbI BLIPAOOTKH JHEPrHH
1) Onpenenenne trepmuyeckoro K.IT.JI. nukna PeHknHa 1 yaenpHOTo pacxo/a napa.
2) Onpenenenue padoOThI IIUKJIIA.
3) slpnenue anekTpoMarHuTHOI sHepruun. 3akon Papanes Makcsera.
4) TIpuHIUI paboTHI JEKTPOreHepaTopa.
5) Llenn mepeMeHHOTO TOKA.

3ananue 3:®u3nuecKkne 0CHOBBI BLIPAGOTKH JHEPTUH

1) Pacyer TermoBoro nmotpeOaeHMs.

2) OTIyck TemIoThl Ha OTOIJICHHUE.

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

Kpurtepuu oieHKH NPaKTHYECKUX 3aHATHI]

[Tocne mpoBeaeHNS MPAKTHUECKUX 3aHATHH 10 KAXKI0M TeMe (3a/1aHu0) TIPOBOIUTCS TECTUPO-
BaHHE Ka)JOTro OOyJaromerocss B BHJE NPOBEICHUS KOJUIOKBUYyMA. YdUalemycs 3aJaloTcs He-
CKOJIbKO BOIIPOCOB M3 CIHCKa BOMPOCOB KOJJIOKBUYMOB. B 3aBHCHMOCTH OT ypOBHSI OCBOEHHOCTH
TEeMbI O0YJArOIIIEMYCsI CTAaBUTCSI 0000IICHHAS OIIEHKA 32 TEMY MPAKTHYECKOTO 3aHATHS M KOJIJIOKBU-
yMma I10 9TOH TeME.



MuHHCTEPCTBO HAYKH U BBICIIEro oopazoBanust Poccuiickoit dexepannu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
benepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

CDaKyJmeem: qu)ODMaLIMOHHblx MExXHON02Ul

Kageopa snexkmpomexnuku u snepeoobecneyerus npeonpusmuii

Hamnpasnenue noaroroku: 13.03.01 «TemnosHepreTrika U TEMIOTEXHUKA
[Tpoduns «HEproodecredeHne mpearnpusTHID
Kypc 2, Cemectp3
BOITPOCHI KOJIOOKBUYMOB
o aucturuimae «O01Iass JHepreTuKa

1. TeopeTn4eckue 0CHOBBI JHEPreTUKH

PaboTa 1 MOIITHOCT®D.

Mexanunueckas sHeprus. Kunernueckas sHeprus.

[ToTeHunanpHas 3Heprus. 3aKOH COXPaHEHUSI MEXaHUUECKON SHEPIHUH.
VYpaBHenue cocrosiHus. IlonaTne naeanpHoOro rasa.

BHyTpeHHss sHeprus ctucteMsl. Temnora, padoTa, TeII0eMKOCTb.
IlepBslii 3aKOH TEPMOAMHAMUKY U €r0 IPUMEHECHHUE.

BHyTpeHHsIs dHEprus peaabHOro rasa.

SIBnenus nepexHoca.

O6parumbie u HeoOpaTuMbIe TIporiecchl. Kpyrosoii mporiecc.

10 OHTponus. BTopoii 3aK0H TepMOJMHAMUKU.

CoNoR~ LN E

2. Ou3znyecKue OCHOBLI MOJTYyYECHHUS JHEPIrUHA

. DNEeKTpUUECKUi 3apsj. DIEKTPUIECKOe MoJIe.

. [loTeHnIMan 3IEKTPOCTATUUECKOTO TOJIS.

. IToToK BeKTOpa HAIPSKEHHOCTH dJIeKTpruieckoro noiist. Teopema ["aycca.
. Konnencaropsi.

. DHEprus 3MEeKTPOCTATUYECKOTO MOJIS.

. SInepHast sHEprusi U MEXaHU3M TEIUIOBBIJICICHUS
. Teruto Henp 3emMiu U TOJIIM BOJ MOpEH

. ConnHeuHas >Heprus

. DHeprus JBUKEHMS BO3/lyXa B aTMochepe

10. 'maposHepreTHUECcKue pecypcesl.

O©CoOoO~NO O WDN PP

3. TenjioBbIe M IJEKTPUYCCKHUEC HEITH
TennosnexkTpoueHTpaay NPOMBIIUICHHBIX PEAIPUATHH.
CxeMbl TEII0IEKTPOLIEHTpAJIEH.
KIT/l koHIeHCAIIMOHHBIX 3JIEKTPOCTAaHIUH.
OHeprerudeckue nokasarenu TOLI.
CpaBHeHHE KOMOMHHUPOBAHHOTO U PA3/I€IbHOTO MPOU3BOICTBA AIEKTPUUECKON U TEII0-
BOW 3HEPTHUH.
DIIEKTPUYECKHI TOK, CHJIA U TUIOTHOCTh TOKA.
DONEKTPOABMKYIAs CUJIAa U HATIPSKEHHUE.
PaboTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA.
MarnutHoe nosue. BeKTop MarHUTHOW MHIYKLIUH U HANIPSYKEHHOCTh MarHUTHOTO IOJIS.
10 [ToTox BekTOpa MarHuTHOM MHAYKIMH. Teopema ["aycca 111 MarHUTHOTO TOJIA.
11. SIBnenue sneKTpoMarHuTHON MHAYKIKU. 3akoH Papanes-Makcsernia.

koo
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12. UanykTuBHOCTH KOHTYpa. CamonHAyKIus. B3aumMHas MHIYKIHSL.
13. Ilenu nepeMeHHOTO TOKa.

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

B npouecce nzydenust nucuuiuinabl «O011asi 3HEPreTuKa» AJis IPOBEPKU YPOBHSI OCBOEHHUS
OCHOBHBIX Pa3JIENIOB Kypca IMPeIyCMOTPEHBI MEPBI IIPOMEKYTOYHOTO KOHTPOJISI 3HAHHIA CTYICHTOB B
BHJIE TECTHPOBAHUS BO BPEMsI KOJUIOKBUYMOB TIOCJIE M3YUEHHUsI COOTBETCTBYIOMIMX pa3enoB. Koi-
JIOKBHYMBI (TECTUPOBAHUE) MPOBOAMUTCS BO BPEMsI IPAKTUYCCKUX 3aHATHIH. CTYICHTHI 3apaHee UH-
(hopMHUPYIOTCS O MPEACTOSIIEM TECTUPOBAHUY 32 JBE HEJIEIH U TIOJyYalOT CITUCOK BOIIPOCOB TECTU-
pOBaHwUsI.

M3 Bcero cnucka BOMPOCOB CTYIEHTY MPENOAaBaTelb METOAOM CIy4aiiHOTO BbIOOpa 3ajaer
nBa Borpoca. OTBETHI OIICHUBAIOTCS 110 TPAJAUIIUOHHON «IIATHOAITLHOW» CUCTEME U TIOITyYCHHbBIC
0aJuTBl TOOABJISIOTCS K TIEPCOHATLHBIM CEMECTPOBBIM PEHTHHTaM CTY/CHTA.

CucreMa KpuTepreB pEHTHHIOBOM CHCTEMBbI OLIEHKU 3HAHMI 110 KypCy MPUIIOKEeHa B BUJE OT-
nenbHoro nokymenta ®OC.



MuHuCTEepCTBO HAyKHU U BhICIIero oOpa3zoBanus Poccuiickoit deneparun
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKUIA HHCTUTYT ((huua)
benepanbHOro rocyIapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«KazaHckuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTMYECKUIT YHUBEPCUTET

@akyﬂbmem: MHd)ODMGquHHle MEXHON02UlL

Kagheopa snexmpomexnuxu u snepeoodecneuenus npednpusmuil

Hamnpasnenue nmoaroroku: 13. 03.01 «Temmo3HepreTuka v TEIJIOTEXHUKAY)
[Mpoduns/criermanu3anus: « JHEProodecieueHrue MPEIIPUITUL

KommuiekT 3aganunid
JJIS BHITIOJIHEHH S pacyeTHO-Tpaduueckoid padoThl
1o auctuIuinae «O01as IHepreTuKay
1.3. 3apanus nus pacyetrno-rpaguyeckoi padorsl PI'P 21

3amaun 211. HeueTHble BapHaHTEI

JIBe mocie0BaTeIbHO COSTMHEHHbIE JIAMITBl ¢ HOMUHAIBHBIMH 3HAYEHUSIMU HanpsokeHust Ui ¥ MOIITHOCTBIO
W,i pacriososkeHsl Ha paccTosHUA | OT HCTOYHKKA TOCTOSHHOTO ToKa ¢ DJIC Ju BHYTPEHHHUM COIPOTHBIIE-
HHeM I. JlaMIbl COSAMHEHBI C HICTOYHUKOM TOKa MPOBOAHMKOM U3 Metaiuia Me nuamerpom d. Onpenenutsb
MOIIIHOCTH Ka)KZIOP'I JIaMIIbI, TTIOTCPIO MOIMHOCTH Ha IIPOBOAHUKAX, CKOPOCTH HAIIPABJIICHHOT'O ABVIKCHUA 3JICK-
TPOHOB B IPOBOJHHKE, [UIMHY HX cBOOOHOTO npodera. (Cunrarh, 9TO Ha OJMH aToM Meau npuxoaurces 0,8
CBOOO/IHBIX 2IIEKTPOHOB; aTFOMUHIS — 2; JKene3a — 1,5).

Ne .J f r, UHI; WHI, UHZ, WHZ, I; d,
Me
Bap. B OMm B Bt B Bt M MM
1 12 0,3 12 5 6,3 3 Cu 2 1,5
3 60 0,5 36 15 36 40 Al 3 2,3
5 9 0,5 3,5 15 6 1,2 Fe 5 2,5
7 12 0,7 6,3 7 3,5 2 Cu 7 0,75
9 90 0,9 30 15 110 40 Al 90 2,9
11 110 1,1 60 60 75 75 Fe 11 2,1
13 36 1,3 24 25 36 15 Cu 13 1,3
15 220 15 110 100 110 60 Al 15 1,5
17 45 0,3 2,5 0,6 2,5 0,8 Fe 17 3,7
19 60 1,6 36 40 24 40 Cu 19 2,9
21 6 0,3 45 15 3,5 15 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 BApUAHTEI

9HCKTpI/I‘IeCKa$I ITMTKA MOITHOCTBIO Wy n CIIMpaJibl0O U3 HUXpOMa MpE€AHaA3HAuYCHaA [JId BKIIOYCHUA B
CCThb C HAIIPAKCHUCM UH CKOJIBKO MCTPOB MMPOBOJIOKU ATUAMETPOM d]_ Haao B3ATHb AJId U3TrOTOBJICHUSA CIIUPAJIH,
€CJIM TEMIIEpATypa HUTHU paBHa t? ITnuTka IMMOAKIIIOYACTCA K UICTOYHUKY TOKA, HAXOAAMIEMYCA Ha PaCCTOAHUN
l ¢ IIOMOIIBIO ,I[Byxr[pOBOI[HOﬁ JIMHUU U3 MeTaia Me ¢ ANaMCTPOM IMPOBOAKH d2. OHpe,Z[CJ'II/ITL, MOTCPrO MOIII-
HOCTH Ha NIPOBOAHUKAX, HCO6XOJII/IMOC HaIlps>KEHUE UCTOYHUKA JJIA obecrnedyeHnss HOMMHAJIBHOTO HaIIpsKe-



HUS TUTUTKYU, CKOPOCTh HAIPaBICHHOTO JIBWKEHUs (Ipetia) SIEKTPOHOB B MIPOBOIHUKE, [UTMHY WX CBOOOJI-
HOTo mpobera. Onpeae/uTh TaKKe IJIOTHOCTH TOKa B MOABOISIIEM ITPOBOIHUKE, B CIIUPAJIH IUIMTKH U HATIPS-
YKEHHOCTH 3JICKTPUIECKOTO TIOJIS B 3TUX NMPOoBOMHUKaX. (CUuTarh, 4YTO HAa OJUH aTOM Meau npuxoautcs 0,8
CBOOOJIHBIX JICKTPOHOB; aTFOMUHMS — 2; JKene3a — 1,5).

No W, U, ds, t, I, do,
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 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

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

Crpenka MUIIHaMIiepMeTpa OTKIOHSETCS J0 KOHIA IIKaJIBl MpUOopa, eciau 4epe3 Hero uiueT Toxk |.
BayTpenHee conpoTuBieHre MuLIHamiepmerpa Ru koiaudecto aeneHui N. [IpoBogHHMK Kakoi IJTUHBI HAJI0
B3SITh B KQUECTBE JOMOJIHUTEIFHOTO COMPOTUBIICHUS, YTOOBI IPUOOP MOXKHO OBIJIO MCITOJIB30BATH B KAUECTBE
BoNbTMETpa Ha Hanpspkenne U? TIposogunk mMeet auamerp d u caenman u3 crutaBa Cn. Paccuwnraiite neHy

ACJICHUA MUJIJIMaMIIEPMETpPaA U IMOJTYUYHUBIICTOCA BOJIbTMETPA.

Mzap. | IMA |R,Om | U,B N Cnnas d, Mmm
1 10 2 250 100 | suxpom 0,05
6 60 4 150 60 | koHCcTaHTaH 0,04
11 150 6 60 150 | Bonbdpam 0,1
16 75 3 100 75 | HeW3mwinOep 0,08
21 15 2 75 150 | Huxpom 0,06
26 30 5 30 150 | metizuanbep 0,06
31 200 4 220 | 100 | suxpom 0,1

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

AmnepMeTp co HmKajiol, cogepskamiei N neneHuii, COnpoTrUBIeHNnE KOTOporo R, paccuuTan Ha U3Mepe-
Hue cuibl Toka 1. Kak u3 atoro amnepmerpa crenats npudop, TOAHBIN 11 H3MEpEHHs ciilbl ToKa 110 12?7 Ecnn
JUISL 3TOTO MCTIOJIb30BaTh MPOBOJAHUK M3 MeTaiia Me nuamerpom O, TO KaKO# JUTHHBI TPOBOJAHHUK ISl 3TOTO
noHano0uTcs? PaccumraiiTe 1ieHy JeeHUs] aMIIEpMETpa B IEPBOM M BO BTOPOM CITydasX.

Meap. | I1,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 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.BapuanTsr: 3, 8, 13, 18, 23, 28, 33




BOJ'II)TMeTp paccunTaH Ha UBMCPCHHUEC MAKCUMAJIbHOT'O HAIIPAKCHUS U1 u umeet N ,Z[CJ'ICHI/II;’I. HpI/I 9TOM
YCPpe3 BOJIBTMETP UACT TOK . HpOBO}IHI/IK, KaKou JJIMHBI HAAO0 B3ATh U KaK NOAKIITOYUTH K BOJIBTMCTPY, YTOOBI
C MOMOLIBIO BOJIBTMETPA MOKHO OBLIO HU3MCPATH HAIIPSAKCHUC U. Paccuuraiite LCHY ACJICHUA BOJIBLTMETpPA B

MIEPBOM U BO BTOPOM cirydasix. [IpoBomHuK cienaH u3 crutaBa Cn v uMeet guameTtp d.

Mzeap. | IMA |U,B |U,B N Cnnas d, mm
3 20 30 250 100 | muxpom 0,03
8 15 15 150 60 | xoHcTaHTaH 0,02
13 150 10 60 150 | Bonpdpam 0,1
18 75 6 100 75 | HeW3mIsOep 0,04
23 15 2 75 150 | Huxpom 0,06
28 30 3 30 150 | maHraHu” 0,05
33 50 5 220 | 100 | muxpom 0,1

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

AwMmnepMeTp, HAKOPOTKO MPUCOSTUHEHHBIN K TalbBaHHYECKOMY 3iieMeHTy ¢ D/C ) u BHYTPEHHHUM CO-
MPOTUBJICHUEM I, TOKa3bIBaeT TOK |. Kakol Tok mokaxeT aMIriepMeTp, €ClIH ero 3allyHTHPOBATh MPOBOIHH-
KoM u3 Metaiia Me muamerpom d u mmnoii 1? Kak mpu 9ToM M3MEHUTHCS IIEHA IENIEHHs Ipudopa, ecim

KoJIn4ecTBO aejieHuii N?

Mesap. |J,B r, Om I, A N Me dvmv |1, cum
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

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

Q

1
!

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
ILmA | 50 60 | 120 | 90 50 30 45

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

IIpu anexTpUyYecKUX U3MEPEHHSIX YacTO BOJBTMETP M aMIEPMETP CUUTAIOT Healb-
HBIMH, T.€. COIIPOTHBIIEHNE BOIBTMETPA — OECKOHEYHO OOJBIIINM, a aMIIEpPMETPa — PaBHBIM
Hymto. [lycTe amMmepmeTp M BOJBTMETP MOJKIIOYEHB! B LIENb KaK MOKA3aHO Ha PHUCYHKE.
O/1C uCTOYHUKOB J 1 U f 2, IX BHYTPEHHUE CONPOTHUBIICHUS I'1 U 2 COOTBETCTBEHHO. BHem-
Hee CONpoTHBIeHKE R, cOMpoTHBiIEHUS BOJNIbTMETpa U amrepmeTrpa Ry u Ra. Onpenenuts
MTOKa3aHus aMIIepMeTpa U BOIbTMETpa. HallTH OTHOCHTENBHYIO TOTPEITHOCTD OMPeAeTICHIS
conpoTuBieHus R 1o mokazaHusM amrepMeTpa M BOJIBTMETPA, €CIIM UX CUUTATh HJlealb-
HbIMH. [TocTponTs rpaduk n3MeHeHns MOoTEeHIaIa BAOIb LS .

0opa Ha MOJIOBMHY IIKAJIbI, HA Y4 9aCTh IIKaJIbI?

Nesap| J1,B| Jo,B [ r,OM | 12, OM | R,Om [ Ry, OMm | 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

[Tpubop 11 n3MepeHus: CONPOTHUBICHHS Ha3bIBACTCS ommempom. B ero cxeme
RoR: 0 ucnons3yercsa 6arapes ¢ IC Ju pesucrop ¢ conpotusierueM R. Ilkana npubopa,
[ /7\/ KakK [T0Ka3aHo Ha PHCYHKE, OTTPaJyHpOBaHa OT OECKOHEYHOCTH 10 HyJIs. Ecin KiieMMel
o . A u B oMMeTpa 3aMKHYTh HAKOPOTKO, TO MaKCHMAJIbHAs CHJIa TOKa 4epe3 Mproop co-
craBisieT Iy 1 OoTKIOHEHHe Mprudopa Ha BCIO MIKATY COOTBETCTBYET CONPOTHBIICHUIO,
R paBHOMY HyI0. KakoMy CONMPOTHBIIEHHIO COOTBETCTBYET OTKJIIOHECHHUE CTPEJIKU TIPH-

A B

:lL@i_

AJ




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=):
COTIPOTHBIICHUSMH 1 ¥ F2 COOTBETCTBEHHO IMOIKIFOUCHBI
BHelIHee conpoTurieHne R. ConpoTHBICHUS BOJIETMETPA
OmpenenuTs MOKa3aHUsS MPUOOPOB W CHIIBI TOKOB Hepe3

Ja

%)

N

= J, u ¢ BHYTPEHHUMHU
MapajuIebHO W 3aMKHYTHI Ha
u ammepmerpa Rv u Ra.
KayKTbI 3JIEMEHT 10

OTACIBHOCTH. [Moctpouts rpadux W3MEHEHUS NOTEHIMANA BAOJb LIETH.
1 p pad T it
()
/
Nesap| J,B | r,Om | r;,OMm | 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. BapuanTtsr: 3, 7, 11, 15, 19, 23, 27, 31, 35
J Wcrounnk toka ¢ IJIC J u BHYTPEHHHUM COIIPOTHUBIICHHEM I, pe3uctop R, peoctar ¢
R |_@\>—| HIOJIHBIM CONPOTHUBIICHHEM Ri, aMIepMeTp U BOJBTMETp IMOAKIIOYCHBI, KaK ITOKa3aHO Ha
PUCYHKE. OHpeI[CJII/ITI) IIOKa3aHUus HpI/I60pOB IIpU MOJIHOCTHIO BBEACHHOM M BBIBCACHHOM
W peoctare. [locTpouts rpaduk M3MEHEHUsI TOTCHIIMANA BIIOJb LIEMU MPH BBEACHUHU PEO-

_:l_ cTaTa HaIloJIOBUHY.

Ne Bap J.B r, Om R, Om Ry, OM | Ry,Om | Ra, OM
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 14 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

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

] N WneanbHelil BONIBTMETp NMOKa3biBaeT HanpsbkeHue U. BHyTpenHee conpoTus-
' JIeHHE WCTOYHHKA I, compoTuBiieHus pe3uctopoB Ri, R u R3 coorBercTBeHHO, a y

RiR2
amnepmerpa — Ra. Onpenenuts 3/C ncrounnka u nokasanue amnepmerpa. [locrpo-
y UTh IpadUK H3MEHEHHS IOTEHIIMAIIA BJIOJb IICTTH.
Nemap| U,B r, Om Ri,OMm | Ry, OM | 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 14 24 18 8 1
28 28 1,6 28 20 8,8 1,2
32 32 1,8 32 22 9,6 14
36 36 2 36 24 10,6 14




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

R: )
OHpeILCHI/ITI: CHUJIBbI TOKOB Ha y‘{aCTKaX eIu, - BLII[CJ'ISIGMyIO B IICNIHU 3a ACCATH
R
CCKYHI[ TeHJ'IOTy nu 3ap5111 Ha 06K.]'Ia)1KaX KOHI[CHC&TOpa. - C BHyTpeHHI/Ie COHpOTI/IBJ'ICHI/ISI
R2
HUCTOYHUKOB TOKA MPEHEOPEKUMO Mabl. ?:'_| |
e
2
Ne Bap 1 8 15 22 29 36
R1, Om 8 10 5 12 29 8
Ry, OM 20 22 26 28 10 6
Rs, OM 5 25 8 30 6 9
C, Mx®D 4 1,2 2,5 3 7 6
J.OB 6 8 5 22 29 6
J.B 11 12 31 15 15 9

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

Omnpenenure CUIIBI TOKA Ha BCEX y4acTKaxX Pa3BETBICHHOW LN B YCTaHO-
BUBIIEMCS P&XKHUME, PA3HOCTH MOTEHIMAIOB MEXIY KIEMMaMU UCTOYHHKOB TOKa
1 OOKJIagKaMH KOHIEHCATOPa, TEIUIOBYI0 MOLIHOCTDH Lienu. BHyTpeHHue comnpo-
TUBJICHUSI ICTOYHUKOB I OJMHAKOBBHI.

Neap.| J1,B | J2,B | r,OM | Ry, OM | Ry, OM | Rs, OM | C, MKk®
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 Temora BBIACIIACTCA B LICTIN 3a OJIHY CCKYHAY U Kakoi 3apsaJd HaXOAUTCA

R

1 9
onMHAKOBBL. OIpenenuTh CHITI TOKAa Ha yYacTKaX IIeTH W Pa3HOCTH MOTEHINAJIOB
R R
MEX1y KJIeMMaMH UCTOYHUKOB. 2
Nesap.| J,B | Jo,B | r,Om | Ry, OM | Ry, OM | R3, OMm | C, Mk® J, R
3 3 6 0,3 3 5 6 3

Ha O6KJ'I3.,Z[KaX KOHI[eHcaTOpa? BHYTpeHHI/Ie CONPOTHUBJICHUSI MCTOYHMKOB TOKa I

Ja
R>
Js
), "
C
—i—
)L

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




1 Kakoii 3apsad HaXOAUTCS Ha 06Knazu<ax KOHJACHCATOpA U KaKas TCIUIOTa BbLAC-
ib—ill R2 4 JIAACTCA B LICTIM 3a ABAALATh ceKsz[? BHyTpCHHI/IC CONPOTHUBJICHHUA UCTOYHUKOB IIPC-
‘) 5 C H€6pe)KI/IMO MaJebl. OHpC,E[CJ'II/ITI) CHJIbI TOKOB Ha y4aCTKax LS U Pa3HOCTb NOTCHIIU-
0_||J—| i__R—” AJIOB MCXKY KIICMMAaMHU UCTOYHHUKOB.
3 3

Nemap.| J,B | Jo,B | Js,B | Ry, OmM | Ro, OM | R, OM | C, Mx®
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

Samauu 214. Bapuanter: 5, 12, 19, 26, 33

R1
N OnpenennuTts CUIIBl TOKOB HA YY9aCcTKaX Pa3BETBICHHOM IIeTIH, 3aps/] Ha 00KIaI-
2 RZ Kax KOHZ[GHC&TOpa, TQHJ’IOByIO MOIIHOCTH LICIIK U paSHOCTB IIOTCHIMAJIOB Mexc,z[y
) '_Jl 1 Rs3 | KJIEMMaMH UCTOYHHKOB. OTU JaHHBIC ONPEETUTH MOCIE TIOTHOM 3apsIIKU KOH/ICH-
) c caropa. CuuTarh, YTO BHYTPEHHHE COMPOTHUBIICHHSI UCTOUYHUKOB MPEHEOPEKHMO
o—ﬁ |F——¢ MaibL
Ja Rs3
—r—
Newap.| J.,B | JoB | Js,B | Ri,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

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

quLIpe HCTOYHHKA ITOCTOAHHOI'O TOKA BKIIFOYCHBI TaK, KaK ITIOKa3aHO Ha

pucyHnke. Haiitu mokazanus aMmriepMerpa U BOJIBTMETPA, a TAKXKE 3aps]] Ha 00- ] / |
KJIaJJKaxX KOHACHCATOpa. : @ .) I =C
J> I
Newap.| J;,B | Jo,B | r, Om | r2, Om | Ra, OM |Ry, OM | C, Mk®
6 6 4 0,2 04 | 0,006 | 600 6
13 6 13 0,3 05 | 005 | 300 12
20 20 9 0,2 03 | 002 | 200 2
27 27 9 0,1 0,7 | 007 | 700 7
38 38 8 0,4 03 | 004 | 400 4

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




OnpenennuTsh CHIIBI TOKA HA YYaCTKaX Pa3BETBICHHOMN IEMH, TOKa3aHHs BOJIb- R,
TMETpa, 3apsj Ha OOKIaJIKaX KOHJIEHCATOPA IOCIIE 3aBEpIICHHS €ro 3apsjIKH, a

TaKKe TEIIOBYIO MOLIHOCTE LEeNH. BHyTpeHHHE CONPOTUBIEHUS NCTOYHUKOB Ipe- ) Jorer
HEOPEKMMO MaJIbl. ! T R,
Rs
Nesap.| J,B | J2,B | Ry, OM | Rz, OM | R3, 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

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

B memp mocTOSHHOTO TOKa IMOIKIIOYCHBI KOHACHCATOPBI 3JIEKTPO-

eMKocThi0 C1 1 (2, KaK MOKa3aHO Ha cXxeMe. 3HAYEHUsI CONPOTUBIICHUN Ri K K\»
pesuctopoB Ri, R kOm. DJIC 6aTapeI/1J , BHYTpCHHEE conpoTneierue ) [

r. OmpenenuTh MaKCUMaJbHBIC 3apsiibl, MPHOOpPETaeMble KOHACHCATO- +

pamu; BpeMs, yepe3 KOTOpoe 3apsabl JOCTUratoT 86% MaKCHMMajbHOTO T

(g = 0,860m). Crauana ko4 K pa3oMKHYT, U 3aMBIKa€TCsI OH MOCIIE 3a-
psinku KoHIeHcaTopa. OnpeaeauTh 3apsi] KOHICHCATOPOB (] IOCIIE 3aMbIKaHHUS KITFOYa.

Ne Bap. | Cq, Mx® | Co, MKk® | 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 ckonbko pa3 KaToq ABYXIJIEKTPOJHON BaKyyMHOMW JIaMITBI U3 YHCTOTO BOJIb()paMa Mpu TeMIiepa-
Type t 1aeT MeHbIIee 3HaUeHHE MIIOTHOCTH TOKA HACBIIICHUS, YeM KaToJl U3 TOPUPOBaHHOTO Bosibhpama? Ko-

3¢ GULKEHT OTPaXKEeHUS HJIEKTPOHOB IS BoJb(pama I'1, a 1JIsl TOPUPOBOHHOT'O BOJIb(pama — I2.

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

OnpenenuTte TeMIepaTypy KaToja ABYXIJIEKTPOAHON BaKyyMHOHN JIaMIIbl U3 TOPHPOBAHHOTO BOJIb-
¢pama 7>, Ipu KOTOPOH TJIOTHOCTh TOKA HACHIMICHUS OyIeT TakoH ke, KaK M IPH KaToAe U3 YUCTOTO BOJIb-
¢dpama nipu Temreparype t. KoaddurmeHT orpaskeHus 3JeKTPOHOB [T BoJb(ppama I, a Jiisi TOpPUPOBOHHOTO
BoJIb(paMa — I'2. (3aady pelIuTh MyTeM MOCIIeI0BATEIbHBIX MPUOIMKEHUH. Y YUThIBAs, YTO INIOTHOCTD TOKA
HACBILICHUS] B OCHOBHOM orpeaenseTcs MHOxuTeneM eXP(—A2/KT2), B IepBoM HpHOIMKEHHHA MOXKHO TI0JIO-

KUTb T2 = T2 U U3 BBIPpAKCHUA AJI1 DKCIIOHCHTHI HaWTH BTOPOE I I/I6J'II/I)KCHI/I€ JUIsL T2 UT.AO.
2 1> >

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




Sagaun 215. Bapuantsr: 4, 10, 16, 22, 28, 34

Mesxay MIacTHHAMH TUIOCKOTO Ta30BOTO KOHACHCATOPA HAXOAUTCS YAaCTHYHO HOHHU3UPOBAHHBINA BOJIO-
poxa. [Tnomaas mIacTHH KOHIEHCATopa S, a paccTostuue Mex 1y o0kitaakaMu |. TToBMKHOCTD MOOKUTEILHO
3apsUKEHHBIX HOHOB BOZIOPO/IA U+, 8 OTPUIATENbHEIX U-. KoHIeHTpaIus HOHOB 000MX 3HAKOB B rase paBHa N.
ITpu kakom Hanpspbkernn U MexIy TUIacTHHAME KOHAEHCATOpa CHjla TOKa, MPOTEKAINIETro yepe3 KOHaeH a-
TOp, AOCTUTHET 3HaueHus 1?

Ne Bap 4 10 16 22 28 34
S, em? 240 210 260 220 280 250
I, cm 1,4 11 1,6 1,2 13 15
us, 10*m*Bc) | 54 53 5,6 55 5,4 52
u,10*m?B<c) | 74 7,1 7,6 7,2 7,3 7,5
n, 108 m> 54 51 5,6 52 5,6 55

I, MKA 4 1 6 2 3 4

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

B razopaspsiaHoii Tpyoke muamerpom d U uinHO# | HaxoauTCes BO3AyX HOHM3UPOBAHHBIN TaK, 4TO KOH-
LIEHTpaLUs OJHO3aPSATHBIX HOHOB KaXKA0r0 3HaKa N. [IoABMKHOCTD MMOJIOKUTENBHO 3apsyKEHHBIX HOHOB U+, a
OTpHULATENbHBIX U-. ONpeaenuTs 3JeKTPUUECKOE COPOTUBIICHUE 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

us, 10°m¥Bc) | 14 13 15 1.2 14 13
u,10*m?Bc) | 18 19 19 1,7 1,6 1,9
n, 108 m> 4 1 3 2 2 15

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

Onekrponurndeckue BaHHbI ¢ pactBopamMu AGNO3z; u CUCO. coequHEHBI MOCIICA0BATEIEHO K OJTHOMY
HCTOYHMKY TOKa Hanpsukennem U. Kakast Macca Mean My BBIICTUTCS HA AJICKTPOJIE BTOPOI BaHHBI 33 BpeMs,
B TEYCHHE KOTOPOTO Ha 3JICKTPOJIE IEPBOi BAaHHBI BBIICIMIACH Macca cepedpa Mi? Kakoe KoIu4ecTBO 3J1eK-
TPUYECTBA TIEPEHOCUTCS 110 €M HoHaMK 00omXx 3HaKoB? Kakas syieKTpuuecKas SHEprus WCTOYHHKA TPH
3TOM OyJeT 3aTpadcHa?

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

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

13 metayuindeckoro npoBoanuka Me nuamerpom d v jutnHO# | HYXHO c/eaTh N OJMHAKOBBIX Harpe-
BaTesel Tak, 9ToObl OHM UMENTH OOIYI0 MaKCHUMaIbHYIO MOITHOCTE. Mcmonb3yercs ncrounuk Toka ¢ C J
Y BHYTPEHHUM COIIPOTUBJICHHEM I. OTpeIeTuTh YUCIIO HarpeBaTelield 1 MaKCHMaJIbHYIO MOIITHOCTh Harpesa-

TeJIeH.

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

d, cm? 1 0,7 13 11 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 1,3

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

Harpesarens n3 meramia Me auamerpoM O u JmMHOM | MOAKIIOUMIIM K MCTOYHMKY HampspkeHus U.
Havansnas Temmnepatypa HarpeBarens t;, a koHeuHas t;. TemmnepaTypa MuHEIHO BO3pacTaeT B TEUEHUE Bpe-
MeHu 7. OnpenennuTs KOJIN4eCTBO BBIAECIUBIIEHCS TETUIOTHI.

No
Bap.

Me d, mm I, m U, B t1,°C | t, °C | 7, Mmun




2 |xkeneszo 0,2 20 20 2 512 20
8 |komcramran| 0,8 8 18 8 618 18
14 |Huxpom 0,7 1.4 14 14 714 14
20 |meiizunnbep| 0,2 2 20 20 720 20
26 |koucranran| 0,26 2,6 26 26 626 26
32 |HUXpOoM 0,32 3,2 32 32 632 32

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

IIpu noakmroueHnu Tepmonapsl Mei—Mer K IOCAEAOBATENBHO COEAMHEHHBIM TAJIbBBAHOMETPY U COIPO-
THBJICHUIO RTOK B menu cTaHOBUTHCS paBHBIM |1. Eciii conpoTtusienue R = 0, To raasBaHOMETp ITOKa3bIBACT

TOK paBHEIH |2. OnpenenuTs pa3HOCTh TEMIIEPATyp CIIaeB TalbBAHOMETPA.

N Me Mey R,Om | I, MMA | |2, MMA
Bap.
3 Menp Koncranran 30 3 13
9 Keneso Koncranran 9 0,9 9
15 Xpomenb Anromenb 15 15 15
21 Huxpom Huxkens 21 2,1 21
27 Huxpom Kouncranran 27 2,7 27
33 Keneso Mens 3 5 15

3agauu 216. Bapuantsl: 4, 10, 16,22, 28, 34

Haiitn maccy metania, BBIIEIMBIIYIOCS Ha KaTOJE 3JIEKTPOIUTUYECKONW BaHHBI U3 pacTBopa F,Ipu
NPOIMYCKaHUU B TEUCHHE BPEMEHH 7 TOKa, MEHSIOLIErocsi co BpeMeHeM 110 3akony | = kt. [Toctpouts rpaduk
3aBHCHMOCTH CKOPOCTH BBIJIEJIEHUS METaJUIa Ha KaToJie OT BpeMeHHU. OnpeaeuTh KOJINYECTBO MPOIIEIIIEro
3apsiza.

Ne Bap 4 10 16 22 28 34
P CuSOs4 | AgNOs | CuCly NaCl NiSO; | CuSOq4

7, MUH 4 10 6 2 8 5

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

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

[Toctpouts rpaduk 3aBUCUMOCTH TUIOTHOCTH TOKA HACKHIIIEHHUS JBYXAIIEKTPOTHON BaKYyMHOM JTAMITBI
OT BPEMEHH, €CJTU KaToj czeiaH u3 Metaiia Me, K03 PUIMEeHT OTpaXKeHUsI AIEKTPOHOB, KOTOPHIX I. Temre-
partypa xaroja t.

Ne Bap 5 11 17 23 29 35

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

r 0,02 0,3 0,03 0,5 0,01 04
t,°C 1050 1400 1200 1500 1450 1600

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

Jl1g oToneHus CabHU OCEHBIO TOJIB3YIOTCS JIEKTPOHArpeBaTeeM, CIIMpallb KOTOPOro u3 ciasa Cn
muamerpom 0. KomHata execyTodHo tepsier Q Koau4ecTBO TeruioThl. ONpeeanTh MOIIHOCTh HarpeBaTes,
HE0OXOUMYIO JUTS IOAeP KaHNs TOCTOSTHHON TeMITEPaTyphl, U IJITUHY CIHPAIIH.

Ne Bap 6 12 18 24 30

Koncran-
TaH

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

Cn Huxpom Manranus | Helizuns6ep | Huxpom




[QMIx]| 8 | 92 [ 8 [ 9% | 93 |

Kpurepum ouenxu PI'P

3a Kaxaoe 3a/JlaHue pacuyeTHO-TpaPUUECKO KOHTPOIBHOW Pa0OThI BHICTABISIOTCS PEHTHHTOBBIC
0aJuIbl COTIACHO CUCTEME PEHTHHIOB

MuHuCTepCTBO HayKHU U BhIciero oopasosanus Poccuiickoit deneparuu
HmxHEeKaMCKUN XUMHKO-TEXHOJIOTHYCSCKHIA HHCTUTYT ((rran)
benepanbHOro roCyIapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHckuii HalMOHAIBHBIN HCCIIEN0BATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)

@deﬂbmem.' I/lHd)ODMaZ/IMOHHbZX MEexXHOI02UlL

Kageopa snexmpomexnuru u snepeoodecneyenus npeonpusmuil

Hanpasnenue moaroroku: 13. 03.01 «TermosHepreTika u TETIIOTEXHUKA»
[Tpoduns/cnenuanu3zanus: «HeproodecrnedeHne npearnpusITuing

Tems! (mpuMepHBbIe) pedepaToB MO AUCLUIUINHE
«O0uIas JHepreTuKa

1. TenoBble KOHIEHCAIIMOHHBIE ANEKTPUUECKUE CTAHIINN.

Cxema TeXHOJOTHYECKOro MpOLECCca TEIUIOBOM KOHIACHCALIMOHHON 2JIEKTPUYECKON CTaH-
17078

bapabanHblil 1 IpIMOTOUHBINH aporeHepaTopsl. [IpMHIMINATBEHBIE CXEMBI HX PaOOTHI.
TypOunsl. Buas! TypOuH. VX Ha3HaueHue.

Konzaencaropsl. FIX ycTpOHCTBO U Ha3HAYCHHUE.

TennoBoii 0anaHC KOHACHCAITMOHHOM JIEKTPUUYECKON CTAHITUH.

["a30TypOMHHBIE YCTAaHOBKHU. Y CTPOICTBO, HA3HAUEHHE.

[Tapora3oBbie yCTaHOBKH. Y CTPOMCTBO, HA3HAYEHUE.

['napaBnuyeckue 3JeKTPUUECKUE CTaHITUH.

0. Buabl ruipaBIndecKux TypOWH U MX Ha3HAYCHHE.

11. IlpunuBHBIE FNEKTPUUECKUE CTAHIIUH.

12. Artommusle anektpudeckue craniuu (ADC).

13. Bocmpou3BOJCTBO SIEPHOTO TOPIOYETO.

14. MuorokonTypHble cxembl ADC.

15. IlepcnexTussl pazsutust ADC.

16. Hanexaocts ADC.

17. MarHutoruapoanHaMHYecKoe IpeoOpa3oBaHUE SHEPTHH.

18. TepmonnekTpuueckue reHepatopsl. [IpuHIUT NEeHCTBHS.

N
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19. Papgmnoun3oTonHble MCTOYHUKH dHEpruu. [IpuHImm nefdcTBHS.
20. TepmosmuccroHHbIe TeHepaTopsl. [IpuHImn nercTBus.

Cucrema pedTHHIOB 110 KYPCY IUCIHILIHHBI
«O011ad YHEPreTUKAY

Yuciao 6auioB 3a OICHKY
BUJI KOHTPOJIS Kon-¢o Min, éannoe | Max, éannoe

CIIT™M 7 9 12
KomnokBuymsl (TECThI) 3 15 18
Pacuetno-rpaduueckas pabora 2 20 24
[ToompurenpHbIe 6AILTHI (32 pedepar) 4 6

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

MuHucTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit ®deneparnun
HuxHexaMCKuii XUMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((unuan)
beneparbHOT0 rOCYJaPCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIEr0 00pa30oBaHUs
«Ka3zaHCKui HAIMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET

@akyﬂbmem: MHd)ODMGquHHblx MEeXHOI02UlL

Kageopa snexkmpomexnuku u snepeoobecneyenus npeonpusmuii

Hamnpasnenue noaroroku: 13. 03.01 «Temmo3HepreTHka U TEIJIOTEXHUKAY)
[Mpoduis/criermanu3anus: « JHEProodecieueHrue MPEIPUITHI

3agaHus U TeMbl, BBIHOCHMbIE HA CAMOCTOAITEJIbLHYIO padoTy

Ne (3amaHus 1 TeMBI, BBIHOCUMEBIE Ha CaMoO- Yachl dopma | MugukaTops! JocTHIKEHHST
n/n ctositenibHyto paboty (CITTM) CPC KOMIIeTeHIIHH
1 |DHepreTU4ecKuil KOMILJIEKC CTPAHBI 4 |Koncmext OTK-2.1; OTIK-2.2;
OI1K-2.3
2 |B0300HOBNIsIEMbIE UCTOUHUKH YHEPTUU 4 |Koncmexrt OTK-2.1; OTIK-2.2;
OI1K-2.3
3 CpaBHEeHHE KOMOMHHUPOBAaHHOIO U Pa3-| 4 K OIIK-2.1; OIIK-2.2;
OHCTICKT
JIEJIbHOTO TIPOM3BOICTBA SHEPTUU OIIK-2.3
4 |O6opynoBaHKE TEIIONPOBOIOB 4 [Kon.pa- | OIK-2.1; OIK-2.2;
6ota OI1K-2.3
5 TennoBele CXe€MBbI MCTOYHHUKOB TEIIO-| 4 KOHCIIEKT OIIK-2.1; OIIK-2.2;
CHaOKCHUS OIIK-2.3
6 ONEKTPUYECKOE XO34HCTBO MOTPEOUTE-| 4 K OIIK-2.1; OIIK-2.2;
N OHCTIEKT
Jen OIIK-2.3
KomrnieHcalus peakTHBHOM MOIITHOCTH 4 OIIK-2.1; OIIK-2.2;
7 KoHncnekr OITK-2 3




KPUTEPUHU OIIEHKHW 3HAHUH
1o pesyJjbraram nposepku kKoHcnekToB CIITM u pedeparon

Kaxaplii CTYJIEHT COCTABIISIET KOHCIIEKT IO TeMaM, BRIHOCMMBIM Ha CaMOCTOSITEIILHYIO pa-
6oty. Ilocne mpoBepkr KOHCHEKTOB (pedepara) MpenogaBaTeNib 3aaeT HECKOJIbKO BOIPOCOB TIO
3TUM TeMaM. B 3aBHCHMMOCTH OT Ka4yecTBa U YPOBHS IOJTOTOBKHA KOHCIICKTOB M Ka4eCTBa OTBETOB
craBuTCs OT 9 510 12 Gannos.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit depepannu
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((husinan)
benepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

CDaKyJmeem: qu)ODMaLIMOHHblx MEeXHOI02ULL

Kageopa snexmpomexnuru u snepeoodecneyenus npeonpusimuil

Hamnpasnenue nmoaroroku: 13. 03.01 «Temmo3HepreTHka U TEIJIOTEXHUKAY)
[Mpoduns/criermanu3anus: « JHEProodecieueHrue MPeIIPUITUL
Kypc 2, Cemectp 3 JIucummumna: «O011ast 3JHEpreTUKay ;

3aB.kadenpoii il E.B.TymaeBa

«_» 2022 r.
IK3aMeHAMOHHBIN OmieT Ne 1

1. Mexanndeckas sHeprus. KuHeTndeckas sHEprus.

2. Temnno’neKTporeHTpa I MPOMBIILICHHBIX MPEATPUSTHH.

3. Kuaccudukanus cucrem TeriocHaOKeHHs

[IpenonaBarens A6aynnun A.M.

MuHHCTEpCTBO HAYKU U BhIcIIero oOpa3oBaHus Poccuiickoit denepannn
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT ((usinan)
(benepaabHOro roCyAapCTBEHHOr0 OI0PKETHOI0 00pa30BaTeIbHOI0 YUPEK ICHHS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHcknii HaMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET)

(Dakyﬂbmem: I/lHd)ODMLlZ/IZ/IOHHle MEeXHOI02UL

Kageopa snexmpomexnuxu u snepeoobecneuenus npednpusmuti

Hanpasnenue moarorosku: 13. 03.01 «TerosHepreTika u TETIIOTEXHUKA»
[Mpoduns/cienmanuzanus: «JHeproodecnedeHne IpeampusTHID
Kypc 2, Cemectp 3 JIucuurmmmHa: «OO01mIas SHEPTeTHKA

A
3aB.kaeapoii 2 E.B.TymaeBa

«_» 2022 r.
JK3aMeHANMOHHBIN OnJter Ne 2

1. TlorenuuanbHas SHEprus. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUH.

2. DIEeKTpUYECKH TOK, CHJIa M TUIOTHOCTh TOKA.

3. CxeMsbl TeII0dJeKTPOLIEHTpANIEH.

IIpenonaBarens { AOxynnun A.M.

o



MuHHCTEepCTBO HAYKH U BhICIIero oopa3oBanus Poccuiickoit deneparun
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKUIA HHCTUTYT ((huiuai)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BhICIIETr0 00pa3oBaHuUs
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTMYECKUIT YHUBEPCUTET

@akyﬂbmem: MHd)ODMGquHHle MEXHON02Ul

Kageopa snexkmpomexnuku u snepeoobecneyerus npeonpusmuii

Hanpasnenue noarorosku: 13. 03.01 «TermnosnepreTika u TEMIOTEXHUKA»
[Mpoduns/cienmanuzanus: «DHeproodecrnedeHre IpeapUsTHID
Kypc 2, Cemectp 3 Jlucuummmna: «O01as s3HEpreTuKa

3aB.kadeapoit E.B.TymaeBa

« _» 2022 .
9K3aMeHAIMOHHBIH Omiaer Ne 3

1. VpaBuenwue cocrosHus. [lonsTHE NAeanbHOTO rasa.
2. DIEeKTpOABIXKYIIAs CHJIA M HAIIPsDKEHHE.
3. Llenu nepeMeHHOI0 TOKA.

[IpenonaBareins A6aynnun A.M.

MuHHCTEPCTBO HAYKH U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT ((usinan)
(benepaabHOro rocy1apcTBEHHOr0 OI0PKETHOI0 00pa30BaTeIbHOIO YUPEKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHcknii HaMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET)

(Dakyﬂbmem: I/lHd)ODMLlZ/IZ/IOHHle MEeXHOI02UL

Kageopa snexmpomexnuxu u snepeoobecneuenus npednpusmuti

Hanpasnenue moarorosku: 13. 03.01 «TerosHepreTika u TETIIOTEXHUKA»
[Mpoduns/cienmanuzanus: «JHeproodecnedeHne IpeampusTHID
Kypc 2, Cemectp 3 JIucumrmmmHa: «O01mIas SHEPTeTHKA

3aB.kadenpoit il E.B.Tymaesa

« » 2022 1.

IK3aMeHALMOHHBIN OnJieT Ne 4

=

BuyTpeHnHss sHeprusi cuctemsl. Terora, paboTa, TeII0eMKOCTh
Tenmo Heap 3emMiId U TOJIIM BOJ MOPEMR

3. CpaBHeHME KOMOMHHMPOBAHHOTO M Pa3JIEIbHOTO MPOU3BOJICTBA AIIEKTPUUECKON U TEIIIOBOM
SHEPTHUH.

N

[IpenonaBarens AOnynmuH A.M




MuHHCTEepCTBO HAYKHU U BhICIIET0o oOpa3zoBanus Poccuiickoit deneparun
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKUIA HHCTUTYT ((huua)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«KazaHcKkuii HallMOHAIBHBIN UCCIIEI0OBATEIILCKUN TEXHOJIOTHYECKUI YHUBEPCUTET»

@akyﬂbmem: MHd)ODMGquHHle MEXHON02UlL

Kageopa snexkmpomexnuku u snepeoobecneyerus npeonpusmuii

Hanpasnenue noarorosku: 13. 03.01 «TernosnepreTika u TEMIOTEXHUKA»
[Mpoduns/cienmanuzanus: «JHeproodecrnedeHne IpeanpusTHI
Kypc 2, Cemectp 3 Jlucuummmna: «O01as s3HepreTuKa

3aB.kadeapoii E.B.TymaeBa

« » 2022 1.

9K3aMeHAIMOHHBIH Omier Ne 5
1. SIBnmeHus mepeHoca.
2. DIEeKTpOABWXKYIIAs CHIIA M HAIIPSDKEHHE.

3. Omuepreruueckas 3G HeKTUBHOCTD TEIIOhUKALUN
’f

[IpenonaBarens f AGnymnnun A.M.

MuHHCTEPCTBO HAYKH U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT ((usinan)
(benepaabHOro roCyAapCTBEHHOr0 OI0PKETHOI0 00pa30BaTeIbHOI0 YUPEK ICHHS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHcknii HalMOHAJIBHBINA UCCIIE0BATENBCKUNA TEXHOIOTMUECKUN YHUBEPCUTET)

(Dakyﬂbmem: I/lHd)ODMLlZ/IZ/IOHHle MEeXHOI02UL

Kageopa snexmpomexnuxu u snepeoobecneuenus npednpusmuti

Hanpasnenue moarorosku: 13. 03.01 «TerosHepreTika u TETIIOTEXHUKA»
[Mpoduns/cnenmanuzanys: «HeproodecneueHne MpeampusTHID
Kypc 2, Cemectp 3 Aucumrummna: «O0mast SHEpreTUKa» ,

3aB.kadeapoii Vil E.B.TymaeBa

« » 2022 1.

DK3aMeHalMOHHBIN Onjier Ne 6

1. TlepBslii 3aKOH TEPMOJUHAMUKY U €TO IPUMEHEHHUE.
2. PaboTa 1 MOLTHOCTH JEKTPUUECKOTO TOKA.
3. LleHTpanbHBIC TETUIOBBIE TYHKTHI

i

[IpenonaBarenp AOnynmuH A.M.
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MuHuCTEepCTBO HAyKHU U BhICIIero oOpa3zoBanus Poccuiickoit deneparun
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKUIA HHCTUTYT ((huua)
benepanbHOro rocy1apCTBEHHOIO OIOPKETHOTO 00pa30BaTEIbLHOTO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«KazaHckuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTMYECKUIT YHUBEPCUTET

@akyﬂbmem: MHd)ODMGquHHle MEXHON02UlL

Kageopa snexkmpomexnuku u snepeoobecneyerus npeonpusmuii

Hanpasnenue noarorosku: 13. 03.01 «TernosHepreTika u TEIIOTEXHUKA»
[Mpoduns/cienmanuzanus: «JHeproodecrnedeHne IpeanpusTHI
Kypc 2, Cemectp 3 Jlucuummna: «O01as 3HEpreTuKa ;

3aB.kadenpoii ik E.B.TymaeBa

« » 2022 1.

JK3aMeHAMOHHBIN OmiieT Ne 7
1. Ob6parumblie u HeoOpaTUMBbIe porecchl. Kpyrosoii mporecc.
2. SlpepHast 2HEprusi © MEXaHU3M TEILIOBBICIICHUS

3. T'mmposnepreTHuecKue pecypcesl.

[IpenonaBarens f A6aynnun A.M.

S

MuHKCTepCTBO HAyKH U BhICIIEro oopazoBanus Poccuiickoit @enepanuun
HmwxHekaMCKkHit XUMHUKO-TEXHOJIOTHYECKUNA HHCTUTYT ((rinan)
(benepaabHOro roCyAapCTBEHHOr0 OI0PKETHOI0 00pa30BaTeIbHOI0 YUPEK ICHHS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHcknii HaMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET)

(Dakyﬂbmem: I/lHd)ODMLlZ/IZ/IOHHle MEeXHOI02UL

Kageopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuti

Hanpasnenue moarorosku: 13. 03.01 «TerosHepreTika u TETIIOTEXHUKA»
[Mpoduns/cienmanuzanus: «JHeproodecnedeHne IpeampusTHID
Kypc 2, Cemectp 3 Aucumrummna: «O0mast SHEpreTUKa»

]

3aB.kaeapoii ik E.B.TymaeBa

« » 2022 r.

JK3aMeHALMOHHBIN OmJter Ne 8
1. Durponus. Bropoii 3akoH TepMOINHAMUKH.
2. DHeprus 3JIeKTPOCTaTHUYECKOTO MOJIS.

3. Pacuer s5eKTprUYecKuX Harpy3ok,

[IpenonaBarenp { AOnynmuH A.M.




MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
benepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

CDaKyJmeem: qu)ODMaL{MOHHblx MEexXHOI02UlL

Kagheopa snexkmpomexnuxu u snepeoodecneuenus npednpusmuil

Hamnpasnenue nmoaroroku: 13. 03.01 «Temmo3HepreTHka U TEIJIOTEXHUKAY)
[Mpoduns/criermanu3anus: « JHEProodecieueHrue MPeIIPUITUL
Kypc 2, Cemectp 3 JIucummumna: «O011ast 3JHEpreTUKay

3aB.kadeapoii " E.B.TymaeBa

« » 2022 T.

JK3aMeHANMOHHBIN OmJieT Ne 9
1. Tlotok BekTOpa HAMPSHKEHHOCTH AEKTpUUeckoro noiisi. Teopema [Maycca.

2. ConHe4Has SHEprus.
3. Kommnencarus peak THBHOH MOIIHQCTH.
Fi

[IpenonaBarens A A6aynnun A.M.

MuHHCTEPCTBO HAYKH U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT ((usinan)
(benepaabHOro roCyAapCTBEHHOr0 OI0PKETHOI0 00pa30BaTeIbHOI0 YUPEK ICHHS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHcknii HalMOHAJIBHBINA UCCIIE0BATENBCKUNA TEXHOIOTMUECKUN YHUBEPCUTET

(Dakyﬂbmem: I/lHd)ODMLlZ/IZ/IOHHle MEeXHOI02UL

Kageopa snexmpomexnuxu u snepeoobecneuenus npednpusmuti

Hanpasnenue moarorosku: 13. 03.01 «TerosHepreTika u TETIIOTEXHUKA»
[Mpoduns/cnenmanuzanys: «HeproodecneueHne MpeampusTHID
I
Kypc 2, Cemectp 3 Aucumrummna: «O0mast SHEpreTUKa» f
- Wy |
mn/
3aB.kaeapoii il E.B.TymaeBa

il

« » 2022 1.

JK3aMeHaNMOHHBII Oustet Ne 10
1. Konnencaropsl.

2. KITJI koHAeHCAIIMOHHBIX AJIEKTPOCTAHIUN.
3. BoasiHbIE CHCTEMBI TEeTIIOCHA0KESHHS.

'l

i

IIpenonaBarens AOxynnun A.M.

L
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¥



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

CDaKyJmeem: qu)ODMaLIMOHHblx MEeXHOI02ULL

Kagheopa snexkmpomexnuxu u snepeoodecneuenus npednpusmuil

Hamnpasnenue nmoaroroku: 13. 03.01 «Temmo3HepreTHka U TEIJIOTEXHUKAY)
[Mpoduns/criermanu3anus: « JHEProodeceueHrue MPeIIPUITUL

Kypc 2, Cemectp 3 JIucummumna: «O011ast 3JHEpreTUKay _
A

3aB.kadeapoii Al E.B.TymaeBa

« » 2022 T.

JK3aMeHAMOHHBIN omeT Ne 11

1. SIBneHue ryeKTpOMarHUTHOW MHAYKIMU. 3akoH Papanes-Makcsena.
DHeprusi BO3AYIIHOTO MOTOKA U MOIIIHOCTb BETPOIHEPTETUUECKUX YCTAHOBOK
3. YpOBHH 3JIEKTpONOTPEOICHHMS.

N

[IpenonaBarens AGnymnnun A.M.

Kpumepuu OUECHKU 60 6peéms IK3aAMEHA.

[To monoXXeHuto 0 PEHTHUHTOBOW CHCTEME OLIEHKH 3HAHHWM CTYIEHT JOMYCKaeTCs K dK3aMeHY,
€CJIM B T€UeHUU ceMmecTpa HabepeT 36 u 6obIte 6aiutoB. B sx3ameHamoHHbIX OujIeTax mo 3 Borpoca
W3 Pa3HBIX pa3JesioB Kypca. 3a OTBET Ha KaX/Iblil BOIPOC B 3aBUCUMOCTHU OT MOJHOTHI U YPOBHS OT-
BETOB cTaBUTCS 70 12 6aimos. Emie 1o 5-tu 6anioB npemnogaBaTesb MOXKET JOOABUTH 32 OTBETHI Ha
JIOTIOTHUTEJIBHBIE BOIIPOCHI, HO CyMMapHO€ KOJIWYeCTBO 0ayioB HE MOXKeT npeBbicuT 40. Dx3aMeH
CUMTAETCS CIaHHBIM IIPU MOJIYYEHUH CTYIEHTOM He MeHee 24 0aioB.
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