MuHHCTEpPCTBO HayKH U Beiciiero oOpasosanus Poccuiickoit Peepaunu
HuKHeKaMCKHIA XHMHKO-TEXHOIOrHYeCKHH HHCTHTYT (duman)
(hesepanbHOro rocy1IapCTBEHHOTO GI0KeTHOro 00pa3oBaTeIbHOIO YUpeKIeHHs
BbIcLIEro obpazoBaHus
«KazaHCKH# HAllMOHATBHBIA HCCACA0BATEIBCKHIH TEXHONIOTHYECKHH YHHBEPCHTET

(HXTH ®I'BOY BO «KHHUTVY»)
YTBEPXIAIO
P , £2°%7" J1.H.3emckwil
L 2020 r.

®OH/1 ONEHOYHbLIX CPEACTB
M0 AUCUHIUIHHE (MOAYIIO)
b1.B.16 O6uwas snepreTuxa
(HAHMEHOBaHHE AHCUHTUIHHBL (MOZYA))
13.03.02 «DaeKTpOIHEPreTHKA U 3IeKTPOTEXHHKA»
(KOZ1 1 HANMEHOBAHHE HANPABNCHHA NOArOTOBKH/ CEUHANLHOCTH)

«neKTpocHalKeHHe»
(HauMeHOBaHHE NPOQHAL NPOrPAMMEYHANPABICHHOCTH/ CNEUHANH3ALIHH )

baxanrasp

KBaIHpHKaLMA

O4Hasd, 3a04Had, O4HO-3a04Has
popma obyueHua

Huxrexamck, 2020 r.



Cocrasurens ©OC:
[podeccop - %z&» JL.5. Badun

®OC pacemoTpen 1 0100peH Ha 3acenanuu kadenpst 473007

NPOTOKON 0T _ 4506 202z2r. Ne g

3as. kaenpoi / ” E.B. Tymaega
YTBEPKJAEHO

Hauanenuk YMVY = Mt~ H.H. Hukudoposa

DKCTepT: . ﬂ
Pykosoaurens OOIT Tymaesa E.B., 3as. kadenpoii ITI0I HXTH ®I'BOY BO «KHUTY » /

@.H.O., 10/KHOCTS, OpraHu3aLKHA, NOANNCH




Hepeqenb Komnememmﬁ u um)ukamopoe docmudiceHun Komnememmﬁ
C yKaszanuem smanos t])opmupoeanu}l 6 npoyecce oceoenun Oucuunﬂunbl

Kommerenus:

OIIK-2 - CnocobeH MpHUMEHSATh COOTBETCTBYIOIIMN (PU3UKO-MATEMATUUECKUH ammapar,
METO/Ibl aHaJIM3a U MOJEJIMPOBAHUS, TEOPETUUECKOIO0 U IKCIIEPUMEHTAIIBHOTO UCCIIEOBAHUS MPU
penieHny npoheCcCHOHATBHBIX 3aa4.

OIIK-2.1 - 3naet 0a3y (pu3MKO-MaTEeMaTHUECKOTO amnmapara, METOJI0B aHaJIM3a U MOJICITH-
POBaHMSI U UCCIIEIOBAHUS CHCTEM MIPOU3BOJICTBA SHEPTUU U YHEProoOecrieueHuss 00bEKTOB.

OIIK-2.2 - YMeeT aHamM3UpOBaTh U MOJICTUPOBATH CUCTEMBI TTPOU3BOICTBA Tapa, TopsUeH
BOJIBI ¥ DJIEKTPUUECKON YHEPTHH, & TAKKE CUCTEMBI YHEPTOCHA0KEHHS PA3TMIHBIX O0BHEKTOB.

OIIK-2.3 - Bnageet MmerogamMu oO0ecriedeHHsI HAJIEKHOW PabOThl HCTOYHUKOB MPOU3BOJICT-
Ba TEIUIOTHI U CHCTEM €€ TPAHCIIOPTHUPOBKH.

OIIK-3 - Cnoco0OeH AeMOHCTPHPOBATH MPUMEHEHHE OCHOBHBIX CIIOCOOOB MOyYEHHUs, TIpe-
o0pa3oBaHus, TPAHCIIOPTA M MCIIOJIB30BAHUS TEIUIOTHI B TEIJIOTEXHHUUYECKUX YCTAaHOBKAX M CHCTe-
Max

OIIK-3.1 - 3HaeT cmocoOBIMPOU3BO/ICTBA MTapa, TOPSUYEH BOABL. AICKTPUICCKON U TEIIOBOM
SHEPTHH;

OIIK-3.2 - YMeeT.nmpou3BOAUTh KOHTPOJIb KaueCTBA MOHTaka KOTEIbHOTO, OCHOBHOTO U
BCIIOMOTATEJILHOTO 000PY/JOBaHUS CHCTEM TEIUIOCHAO0KEHUSI.

OIIK-3.3 - Bnaneer MeronaMu obecriedyeHHs HaJIeKHOU pabOThl HCTOUHUKOB MPOU3BOI-
CTBa TEIJIOTHI M CUCTEM €€ TPAHCTIOPTHUPOBKH.

Hnouxkamo- Omanwt hopmuposeanusa 6 npouecce Haumenosanie
bl 0ocmu- 0CBOCHUAOUCUUNTIUHDL
OUEHOUHO020
JHCEeHUA KOM- Ipakmuueckue
Jexyuu cpeocmea

nemenuuu 3aHAMUA
OIIK-2.1 Temwr 1...3 Temwr 1...3 Kommnoxksuym, PT'P, CIITM, Dx3
OIIK-2.2 Temwr 1...3 Temwr 1...3 Kommnoksuym, PI'P, CITTM, Dk3
OIIK-2.3 Temw 1...3 Temor 1 ...3 Kommnoksuym, PI'P, CITTM, Dk3
OIIK-3.1 Temwt 1...3 Temwt 1...3 Kommnoxksuym, PT'P, CIITM, Dk3
OIIK-3.2 Temwt 1...3 Temwt 1...3 Kommnoxksuym, PT'P, CIITM, Dk3
OIIK-3.3 Temwt 1...3 Temwr 1..3 Kommnoksuym, PI'P, CITTM, Dk3

— CaMOCTOsATENbHAs IPOPa00TKA TEOPETUUECKOIO MaTepuaa (KOHCIIEKT
*CIITM 0

Ilepeuenv oyenounvlx cpeocme no oucyunaune (Mooymw)

Ouyenounsle cpeocmea Kon-60 Min, 6annoe Max, éannoe
(bazoewtii yposeny) (nogviuiennwlil ypoeens)
PI'P (Kp.p) 1 12 24
Konnoxeuym 6 18 26
CcliTM 2 6 10
IK3amen 1 24 40
Hmozo: 60 100




HlIxana ouenusanusn

ud- | Boipa- Cao- | Kpurepuu olleHKH HHIUKATOPOB JOCTHKeHUs TP (hopMe KOHTPOJIS
poOBO€e | :KeHHE B | BeCHOE
BbIpa- | 0anjax: | BeIpa- IK3aMeH 3a4der
JKEeHHE JKeHHne
5 87 -100 | Otmuu- |OneHKa «OTJIMYHO» BBICTABIAETCS CTYICHTY, €CIH
HO (3a- |TEOPETHYECKOE COJICPIKAaHHE Kypca OCBOEHO IIOJIHO-
YTEHO) |CThIO, 0e3 TPOOENOB; WCYEPIBIBAIOIIE, ITOCIEIOBA-
TEJIbHO, YETKO W JIOTUYECKH CTPOHHO H3jIaraeT MaTe-
puai; cBOOOIHO CHpaBISETCS C 3aJadyaMH, BOMPOCaA-
MU U JIPYTUMH BUJIAMU [IPUMEHCHHS 3HAHUI; UCTIOJIb-
3yeT B OTBETE JIOTIOJHUTENBHBIA MaTepuan Bce Ipe-
JYCMOTPEHHBIC NPOrPaMMOM 3aJaHus BBIIOJHCHBI,
KaueCTBO WX BBITIOJHEHHS OIICHEHO YMCIOM OaimoB,| OueHKa «3auTeHO»
ONMM3KUM K MAaKCHMAaJIbHOMY; aHAIM3MUPYET MOJy4YeH-|BBICTABIAETCS CTY-
HBIE Pe3YJIBTAThI; MPOSBIIAET CAMOCTOATENBLHOCTD IIPH | IEHTY, €CJIM OTBETHI
BBITIOJTHCHUY 3a/IaHUH Ha BOMPOCHI MO Te-
4 74 - 86 |Xopomo|OueHKka «XOpOIIO» BBICTABISIETCS CTYNEHTY, €CIHM|MaM  JUCLUILTHHEI
(3adre- |TeopeTrnyeckoe cojepikaHHE Kypca OCBOCHO IOJIHO-|IIOCIET0BATENbHBI,
HO) |CTBIO, HEOOXOJMMBIE MPAKTUIECKHE KOMIIETCHIIUHN B|JIOTHUECKH H3II0XKE-
OCHOBHOM C()OPMHUPOBAHBI, BCE IMPEAYCMOTPEHHBIC|HbI,  JOIMYCKAIOTCS
mporpamMmoit oOydeHusl yueOHbIE 3a/laHus BBIOJHE- | He3HAYUTEIbHBIC
HbI, KAYECTBO MX BBIMOJHECHUS JOCTATOYHO BBICOKOE. | HEIOUETHl B OTBETE
CrTyneHT TBepO 3HAET MarTepwal, TPaMOTHO M TIO|CTyIEeHTa, TaKHe Kak
CYIIECTBY M3JIaraeT ero, He JOIMycKas CYIIECTBEHHBIX |OTCYTCTBHE  CaMo-
HETOYHOCTEH B OTBETE Ha BOIPOC. CTOATENBHOTO  BBI-
3 60 -73 | YgoB- |OmeHka «yIOBJICTBOPHUTEIIHHO» BBICTABJISACTCS CTY-|BOJA, peUeBbIC
JIETBO- |JICHTY, €CJIH TEOPETHYECKOE COJIEpKaHuEe Kypca Oc-|OIIUMOKH U IIp
pUTEIb- [BOCHO YaCTUYHO, HO MPOOENbI HE HOCAT CYIIECTBEH-
HO (3a- |HOTO XapakTepa, OOJIBIIMHCTBO MPEIyCMOTPESHHBIX
YTEHO) |MpOTrpaMMOM 3aJaHUN BHITIOJHEHO, HO B HUX MMEIOT-
csl OIIMOKHW, MPH OTBETE HA TOCTABJICHHBIM BOMPOC
CTYZCHT JOIyCKaeT HETOYHOCTH, HEJOCTATOYHO ITpa-
BUJIbHBIE ()OPMYITUPOBKH, HAOIIOAAOTCS HAPYIICHUS
JIOTUYECKOH IMOCIIC0BATSIbHOCTH B U3JIOKEHUH PO-
rPaMMHOTO MaTepHaia.
2 Huxe 60 He- |Ouenka «HEyAOBIETBOPUTEIBLHO» BBICTABJSIETCS CTY-| OLIEHKAa «HE 3aure-
YIOBJIE- |ICHTY, €CJIA OH HE 3HACT 3HAYMTEIHHOW YacTH NPO-|HO»  BBICTABIIACTCS
TBOPH- |TPAMMHOTO Marepuaja, IOIMyCKAaeT CYIIECTBEHHBIE|CTYACHTY, €CITH CTY-
TEIBHO |OIMMOKH, HEYBEPEHHO, ¢ OOJIIIUMY 3aTPYAHCHUSMU |IEHT HE 3HAET OC-
(He3a- |BBITIONHSET NPAKTUYECKHe pPaOOTHI, HEOOXOAWMBIEC |HOBHBIX  TMOHATHI
YTEHO) |MPAKTHYECKUE KOMIICTEHIIMH He C(HOPMHUPOBAHEL, |TEMbl TUCIHILIMHEI,

OOJILIIIMHCTBO TPETYCMOTPEHHBIX IMPOTrpaMMoi 00y-
YeHHs yUICOHBIX 33JIlaHUI HE BHITIOJHEHO, KAYECTBO UX
BBIIOJIHEHHS OLIEHEHO YHCIIOM 0ajIjIoB, OJIM3KHM K
MUHUMAJILHOMY

HE OTBEYaeT Ha JI0-
[IOJIHUTEJIbHBIE u
HaBOJAIINE BOIIPO-
ChI MIPENo1aBaTersl.




Kpartkasi xapakTepuCcTHKA OLeHOYHBIX CPEICTB

No
n/n

Haumenosanue
OUEHOUYHO20 Ccpeo-
cmea

I(pamkaﬂ xXapakmepucmuKka OuyeHo4Ho2o cpedcmea

Ilpeocmagnenue
OUEHOUHO20 cpedcm-
6a 6 ponoe

[IpakTnueckoe
3aHATUC

B xone mpakTuueckux padoT CTYJIEHTHI OBIIAJEBAIOT
YMEHHUSMH TOJIB30BaThCs PAOOTATh C HOPMATUBHBIMU
JOKYMCHTaMHM W HHCTPYKTUBHBIMH MaTCpHalaMu,
CIIPAaBOYHHKAMH, COCTaBIIATh TEXHHUYECKYIO JOKY-
MCHTAIUIO, BBIIIOJHATH YCPTCIKHU, CXCMBEI, Ta6JII/H_[bI,
pemaTh pa3HOro pojia 3aaadu, JeiaTh BBIYUCIICHHS,
OIpCACIATh XAPAKTCPUCTHKH Pa3/IMYHBIX BCHICCTB,
00beKkTOB, sBicHUU. llemb MpakTUYECKUX 3aHITHI
3aKJTF0YAETCS B BBIPAOOTKE Y CTYIEHTOB HAaBHIKOB
MPUMEHEHUS TIOJIYYCHHBIX 3HAHWUW I pEIICHUS
MPaKTUYECKUX 3a7a4 B MPOIECCEe COBMECTHOU Jesi-
TEJTHLHOCTH C MPENoAaBaTEIIMHU.

TeMbl MPaKTUYECKUX
3aHATUN; KOHTPOJIb-

HbIE€ BOIIPOCHI U 3a/a-
HUS 110 TEME MPAKTU-
YECKOI0 3aHATHs, BO-
IIPOCHI KOJUIOKBUYMa

Komnoxsuym

CpeAcTBO KOHTPOJISI YCBOCHHS y4eOHOTO MarepHualia
TEMBI, pa3Jesa Ui pa3aesioB JUCLUIUIMHEI, OPTaHu-
30BaHHOE Kak y4eOHOe 3aHsATHE B BHJIE coOecenoBa-
HUS TIPETIOIaBaTeNs C 00YJIAOIIMMHUCS.

Bomnpocs! o Te-
Mam/pazjenam Jiuc-
[UTITHHBI

PacuetHo-
rpaduueckas
pabota (Kontp. p.)

CpeAcTBO NPOBEPKM YMEHHMI NMPUMEHSTH IOJIYYEH-
HbIE 3HAHUS 10 3apaHee OINpPENEICHHON MEeTOJIUKe
JUI pellieHHs 3ajad WIK 33JaHuid 10 MOIYJII0 MU
JUCIUIUIMHE B IIEJIOM.

KowmrmutekT 3amanuii
JUTSI BBITIOJTHEHUS Pac-
YeTHO-TpauuecKon
paboThI




MHUHHCTEPCTBO HAyKU U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHekamMCkuii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huitnan)
benepaabHOro roCy1IapCTBEHHOTO OI0)KETHOTO 00pa30BaTEeILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHckuii HallMOHAJIBHBIM UCCIIEI0BATENBCKUM TEXHOJIOTMUYECKUN YHUBEPCUTET)

Daxynremem: Ynpaeienus u aemomamuzayuu

Kageopa snexmpomexnuku u sunepeoobecneuenus npeonpusmut

YueOHbIM T1aHOM 110 HarpasieHuto moaroToBku 13.03.01 «TemnosHepreTuka U TEIIOTEX-
HUKa» JUI1 00ydYaloIIMXCsl MPEAYCMOTPEHO MPOBEACHNUE MPAKTUUYECKUX 3aHATUN MO AUCHUIUINHE
«O0mmas sHepreTuka» B 00bemMe 4 gacoB. OOydarOIIMMCs MPEAJIaraloTcs pa3HOYPOBHEBBIC 3a/1aUl
" 3a1aHUsA pCKOHCprKTI/IBHOFO ypOBHSI, IIO3BOJJIAIOIIIUEC OLCHUBATH U III/IaFHOCTI/IpOBaTB YMGHI/ISI
CHHTE3UPOBaTh, aHAJM3UPOBATh, 0000IIaTh (PAKTUUECKUI M TEOPETUICCKUNA MaTepuan ¢ GopMy-
JII/IpOBaHI/IGM KOHKpCTHBIX BBIBOJOB, yCTaHOBJIeHI/IeM HpI/ILII/IHHO-CJIeIICTBeHHBIX CB$I3€I>'I.

[lenn npakTUYeCKUX 3aHATHIM:

1) yrayOneHue u 3aKperuicHHE TCOPETUIECKUX 3HAHUM, MOJYYCHHBIX CTYICHTAaMH Ha JICKIIUH;
2) HayYUTHCS MPOU3BECTH PACUCTHI TEPMOJUHAMHUYCCKUX IPOIIECCOB, CBA3AHHBIX C BBHIPAOOT-
KOW 3HEPIuy;
3) mpuoOpPeCTH HAaBBIKHK pacueTa HIEKTPHUSCKUX HArPY30K;
4) HaAY4YHUTBHCS PETYIMPOBATH TEIUIOBYIO H JEKTPUYCCKYIO HAIPY3Ky B 3aBUCHMOCTH OT BHEIII-
HUX YCJIIOBUHU.

3ananue 1:0cHoBHbBIE MOI0KeHUsT GUIHKH

1) PabGora cuibl. Kunerndeckasi SHeprust HOCTYNATEIbHOTO M BPAIATEILHOTO JIBHIKCHHIA.
2) TloteHimanbHas SHEPTUsl. 3aKOH COXPAHCHUSI SHEPTHH .

3) 3aKoHBI TEPMOTUHAMUKH

4) Pabora 2JIeKTpUIECKOTO TOKa. SlnepHas sHepreTHKa.

3ananue 2:@u3nueckue 0CHOBBI BLIPAGOTKH IHEPIrUU
1) Onpenenenune tepmudeckoro K.IT.J1. mukna Penkuna u ynensHOro pacxoja napa.
2) Onpenenenue pabOTHI IIUKIIA.
3) SIBneHue >neKTpOMarHUTHOM >Hepruu. 3akoH Papanes Makcseia.
4) Tpuniwm paboThI JIEKTPOreHepaTopa.
5) Ilenu nmepeMeHHOTO TOKA.

3ananue 3:@u3nvecKue 0CHOBBI BLIPAGOTKH JHEPTHH

1) Pacuer TemnoBoro notpediaeHusI.

2) OTITyCK TEIUIOTHI Ha OTOTUICHHE.

3) KpyrioroanyHas TerioBasi Harpy3ka.
4) Pacder »IeKTpHIECKHUX Harpy30K

KpuTtepun onieHKH NpaKTHYeCKUX 3aHATHI

[Tocne mpoBeAeHHs] MPAKTUYECKUX 3aHITHIA MO KaXI0H Teme (3aJaHuI0) MPOBOAUTCS TECTH-
POBaHKE KaXIOT0 O0yJaromerocs B BUJC MPOBEJCHHUS KOJUIOKBUYMA. YdUalleMycsl 3aJaroTCs He-
CKOJIBKO BOIIPOCOB M3 CITHCKa BOMPOCOB KOJUIOKBUYMOB. B 3aBUCMMOCTH OT YpOBHSI OCBOCHHOCTH
TeMbl 00YyJaroIIeMycsi CTaBUTCA 000OIIEHHAsT OI[EHKA 3a TeMY MPaKTUYECKOTO 3aHATHUS U KOJUIOK-
BHYMa I10 3TOH TEME.



MHUHHCTEPCTBO HAyKU U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHekaMCKMii XUMHUKO-TEXHOJIOTHUECKUN HHCTUTYT ((huiinan)
benepaabHOro roCy1IapCTBEHHOTO OI0)KETHOTO 00pa30BaTEeILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Kazanckuii HalMOHAJIBHBIN MCCIIEI0BATENBCKUM TEXHOJIOTMYECKUN YHUBEPCUTETY

Daxynomem__ UHHGDOPMAUUOHHBIX MEXHOI0ZUIL

Kagheopa anexmpomexnuku u ynepzoodecneuenus npeonpusmuil

Hanpasnenue noarorosku: 13.03.01 «TeruiosHepreTika U TETIIOTEXHUKA
[Ipodms «HEproodecneueHne MPeANPUITHIN
Kypc3, Cemectp 6
BOITPOCBHI KOJIOOKBUYMOB
no aucuumuinHe «O01mas DHepreTukay
CemecTp: 6

1. TeopeTH4eckue OCHOBBI FJHEPreTHKH

PaboTa 1 MOLITHOCTb.

Mexannueckas sHeprus. Kunetnueckas sHeprus.

[loteHunanbHas 3Heprust. 3aKOH COXPaHEHMsI MEXaHUYECKOW YHEPI M.
VYpasHenue coctossHus. [lonaTHne naeanpHoOro rasa.

BuyTtpenHsis sHeprus ctucteMsl. TernoTa, paboTa, TeIIOeMKOCTb.
IlepBslii 3aKOH TEPMOAMHAMMKY U €T0 IPUMEHEHHUE.

BHyTpeHH:s SHEprus peanbHOro rasa.

SIBnenus nepeHoca.

OOpaTtumbie U HeoOpaTUMEIE Tporiecchl. Kpyrosoii mporiecc.

10 OHTponus. Bropoii 3aKk0H TEpPMOIUHAMUKH.

CoNoR~LNE

2. Du3n4yecKue OCHOBLI MOJTYYCHUSA JHECPIrUH

. DIIEKTpUUECKUH 3apsij]. DIEKTPUIECKOE TOJIE.

. [loTeHunan 3MeKTPOCTATHIECKOTO MOJIS.

. IIoToK BEKTOpa HANPSIKEHHOCTH dJIeKTpruieckoro noiist. Teopema ["aycca.
. Kongencaropsl.

. DHEprus ANEKTPOCTATUYECKOT O MOJI.

. SlnepHast sHEprust 1 MEXaHU3M TEIUIOBBIICICHUS
. Termo Henp 3eMiv U TOJIITH BOJI MOpEH

. ConHeyHas sHeprus

. DHeprus IBWKEHUs BO3/1yXa B aTMocdepe

10. 'maposHepreTHUECKue pecypcehl.

O©CoOoO~NO O WDN P

3. TemjioBbIe U JICKTPUYIECCKHUE HEeITN
TermnosnexkTpoeHTpaiu NPOMBIIUIEHHBIX MPEINPUSITHH.
CxeMbl TeII03JIEKTPOLICHTPAJIEH.
KIII koHIeHCAalMOHHBIX 3JIEKTPOCTAHIIMIM.
OHeprernyeckue nokasarenu TOLL.
CpaBHeHHEe KOMOWHUPOBAHHOTO U Pa3/eldbHOIO MPOU3BOACTBA JJIEKTPUUYECKON U Tem-
JIOBOM DHEPIUHU.
DJIEKTPUYECKUH TOK, CHJIa U TUIOTHOCTh TOKA.
DIIEKTPOABUKYILAS CUJIA U HATIPSIKEHUE.
PaGota 1 MOILITHOCTH AJIEKTPUUECKOTO TOKA.
MarunutHoe nojie. BeKTop MarHuTHOW MHIYKLIKUU U HAMIPSAKEHHOCTh MAarHUTHOTO TTOJISI.

agrownE

© oo~



10. IToTok BekTOpa MarHuTHOM MHAYKIKU. Teopema ["aycca /i1 MarHUTHOTO TOJIA.
11. SIBnenue >aeKTpOMArHUTHOW MHAYKIMU. 3aKkoH Dapanes-MakcBesa.

12. UunykTMBHOCTH KOHTYpa. CaMoMHIyKIMs. B3aumMHast UHAYKIHSL.

13. Ilenu nepeMeHHOro TOKA.

KPUTEPAU OIIEHKHA 3HAHWH BO BPEMSI
MNPMEXYTOUYHOI'O KOHTPOJIA 3HAHUH (KOJIJIOKBUYMOB)

B mpornecce nzyueHust TUCHUILTUHBI «OO01ast YHEPreTUKay IS IPOBEPKU YPOBHS OCBOCHUS
OCHOBHBIX pa3JIeNIOB Kypca MpeIycMOTPEHBI MEPhl MMPOMEKYTOYHOTO KOHTPOJIS 3HAHUHN CTYJICHTOB
B BUJAC TCCTUPOBAHHA BO BpCMA KOJUIOKBUYMOB IOCJIC HU3Y4YCHHA COOTBCTCTBYIOHIUX PA3ACIIOB.
KonnokBuymsl (TECTUPOBaHUE) TIPOBOAMTCS BO BpeMs MIPAKTHUYECKUX 3aHATHH. CTyIEHTHI 3apaHee
MHOOPMHUPYIOTCS O TPECTOSAINIEM TECTUPOBAHUU 3a JBE HENETW W IMOJIy4aloT CIUCOK BOIPOCOB
TECTHPOBAHUSI.

W3 Bcero crmcka BOMPOCOB CTYAEHTY MpEIoaBaTeslb METOJIOM CIIy4ailHOrO BHIOOpa 3a1aeT
nBa Borpoca. OTBETHI OICHUBAIOTCS TI0 TPAJAUIMOHHOW «IIATHOAJUIBHOW» CUCTEME U TOTyYCHHbBIC
OaTBI JOOABIISIFOTCS K TIEPCOHALHBIM CEMECTPOBBIM PEHTHHTaM CTY/ICHTA.

Cucrema KpUTEpUEB PEHTHHIOBOM CHCTEMBI OLIEHKU 3HAHHI MO0 KypCy MPUIOKEHA B BUJE OT-
nenabHoro nokymenta @OC.



MHUHHCTEPCTBO HAyKU U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxnekamMCcKuii XUMHUKO-TEXHOJIOTHIECKUN UHCTUTYT ((hustnan)
benepaabHOro roCy1IapCTBEHHOTO OI0)KETHOTO 00pa30BaTEeILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Kazanckuii HalMOHATBHBIM UCCIIEOBATENBCKUNA TEXHOJIOTHUECKUN YHUBEPCUTET)
Daxynomem __Hungopmauuonnplx mexnonoui

Kageopa anekmpomexnuxu u ynepzoodecneuenus npeonpusnuil

Hampasnenue nmoaroroku: 13. 03.01 «TemnosHepreTrka U TEIIOTEXHUKA
[Mpoduns/cnennanuzanus: «JHeproodecrnedeHrne npeanpusITHiin

Kommiekr 3aganuid
711 BHITIOJIHEHHS PacuyeTHO-rpaduuecKoii (KOHTPOIbHOM) padoThI
1o auciuIuinHe «O01as IJHepreTuKa»
1.3. 3aganus s pacyetrHo-rpaduyeckoii padorsl PI'P 21

3agaun 211. HeueTHble BapHaHTEI

JIBe mocienoBareabHO COCIUHEHHbIE JIaMIIbl ¢ HOMUHAIBHBIMHE 3HAUYEHUSAMH HamnpsukeHus U, U MOIIHO-
crero W,; pacroioxeHsl Ha pacCTOSHHU | OT McTOUHMKA mOCTOSHHOTO ToKa ¢ DJIC Ju BHYTPEHHHM CO-
MpoTHBACHHEM I. JIaMIIBI COEMHEHBI ¢ UCTOYHHKOM TOKa MPOBOJHUKOM W3 MeTauia Me nuamerpom d.
OnpenenuTh MOIIHOCTD KaXKIOH JIaMIIbI, TOTEPI0 MOIIHOCTH Ha MPOBOJHHMKAX, CKOPOCTh HAIIPABICHHOIO
JIBIDKCHUS DJICKTPOHOB B MMPOBOJHUKE, JUIMHY UX CBOOOHOTO npobera. (CuuTaTh, 4TO Ha OJMH aTOM MEIU
npuxoautcs 0,8 CBOOOIHBIX 3JICKTPOHOB; aTFOMHUHHMS — 2; Kene3a — 1,5).

Ne .J ' r, UH11 WHlv UHZ’ WHZ! Iy du
Me
Bap.| B Om B Br B Bt M MM
1 12 0,3 12 5 6,3 3 Cu 2 15
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 11 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 4,5 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 4,5 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 11 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 BApHAHTEI

DrekTpuyeckas MIMTKa MOIHOCTBI0 Wy, ¥ CIUPAJIbIO M3 HUXpOMa MpelHa3HaueHa Ui BKJIFOUCHHS B
CE€Th C HaHpH)KeHI/IeM UH. CKOJIBKO MeTpOB HpOBOJIOKI/I IIHaMeTpOM dl HaI0 B3ATH IJIA U3TOTOBJICHUA cnnpa-
JIM, €CJIM TeMIiepaTypa HUTH paBHa t? [InuTka MOIKIFOYaeTCss K UCTOYHUKY TOKA, HAXOMASIIEMYCS Ha pac-
crosauu | ¢ moMompro JIBYXITPOBOJAHOW JIMHUM W3 MeTajuia Me ¢ JuaMeTpoM MPOBOJKU d. Ornpenenutsp,
MOTEPI0 MOIIHOCTH HAa MPOBOJHUKAX, HEOOXOIUMOE HAMPSHKEHUE UCTOUHHUKA I 00ecreueHHss HOMUHAT b-
HOTO HaNpsHKEHUS IUTUTKH, CKOPOCTh HANPaBICHHOTO ABWKEHUS (Apeiida) 3JeKTPOHOB B MPOBOIHUKE, AITH-
Hy UX CBOOOmHOTO mpoOera. OnpeaenuTh TakKe TUIOTHOCTH TOKa B MOJBOISIIEM IPOBOJHHUKE, B CIIUPAITH
IJIMTKHA U HaHpH)KeHHOCTH BHCKTpI/I‘IeCKOFO II0JISI B OTUX HpOBO}IHI/IKaX. (C‘II/ITaTB, YTO HA OAWH aTOM MEau
npuxoautcs 0,8 CBOOOIHBIX 3JICKTPOHOB; aTFOMUHMS — 2; JKese3a — 1,5).



Ne WH, UH, dl, t, I, d?_,
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
12 0,6 24 0,25 890 Fe 1,2 2,2
14 0,7 220 0,4 920 Cu 14 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 14 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
32 220 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

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

Crpenka MUIIHaMIIEPMETpa OTKIIOHSETCS 0 KOHIA IIKalbl Npubopa, eciy uepe3 Hero uaer Tok |.
Buytpennee conportusnenue munnamnepmeTpa Ru kommuectso aenenuit N. [IpoBogHuK Kakol JIHHBI Ha-
710 B3SITh B KQUECTBE JONOJIHUTEIBHOI'O CONIPOTUBIICHUS, YTOOBI IPHOOP MOXKHO OBIJIO MCIIOJIb30BATh B Kaue-
cTBe BosibTMeTpa Ha HampsbkeHue U? TlpoBoxHuk nmeer nuamerp d u caenad u3 cruiaBa Cn. PaccunTtaiite

LCHY ACJICHUA MUJUITMAMIICPMETPA U MOJTYUUBIICTOCA BOJILTMCTpPA.

Mpap. | IMA |R,Om | U,B N Cnnas d, Mmm
1 10 2 250 | 100 | auxpom 0,05
6 60 4 150 60 | xoHcTaHTaH 0,04
11 150 6 60 150 | Bosmbdpam 0,1
16 75 3 100 75 | Helzumnbep 0,08
21 15 2 75 150 | Huxpom 0,06
26 30 5 30 150 | Heii3unbOep 0,06
31 200 4 220 | 100 | Huxpom 0,1

3agauyu 212.Bapuante: 2. 7, 12.17.22. 27, 32

AwmriepMmeTp co mkamoi, comepskameii N meiaeHwid, COMPOTHBIICHHE KOTOPOro R, paccunTan Ha H3Mepe-
Hue cwibl Toka |;. Kak u3 atoro ammepmerpa caenarh nmpuoOop, TOIHBIN T U3MEPEHUsT CHIIBI ToKa A0 |,?
Ecnu a71s1 3TOr0 MCHOJIb30BaTh MPOBOJHUK M3 MeTanna Me nuametpoM 0, TO Kakod UIMHBI TPOBOTHUK IS
aToro moHanoburca? Paccuuraiite 1IeHy IeJICHHUS aMIIepMeTpa B TIEPBOM H BO BTOPOM CITydasiX.

MBap. | 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 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

3amauu 212.Bapuanrsr: 3, 8,13, 18, 23, 28, 33

BonsTMeTp paccunTaH Ha M3MEpeHHe MakcUMaIbHOTO HanpsokeHus U; u nmeet N genennid. [Ipu sTom
yepe3 BOJIbTMETP uaeT Tok |. IlpoBogHMK, KakOW JUIMHBI HAJO B3STh M KaK MOAKIIOYUTH K BOJIBTMETPY, U4TO-
OBl C TOMOIIBIO BOJLTMETPA MOXKHO ObIIIO M3MepsTh Hanpspkenue U. Paccumraiite ieHy JeneHns: BOJbTMET-
pa B IepBOM U BO BTOPOM city4dasx. [IpoBoAHHUK cienaH u3 ciiaBa Cn 1 umeeT auamerp d.



Meap. | LMA | U, B U,B N Cnaas d, MM
3 20 30 250 100 | Huxpom 0,03
8 15 15 150 60 | xoHcranran 0,02
13 150 10 60 150 | Bosmbdpam 0,1
18 75 6 100 75 | HelzuanOep 0,04
23 15 2 75 150 | Huxpom 0,06
28 30 3 30 150 | ma"raHuH 0,05
33 50 5 220 | 100 | Huxpom 0,1

3agauu 212.Bapuanrsl: 4, 9. 14, 19.24.29, 34

AMIiiepMeTp, HAKOPOTKO IMPUCOEAUHEHHBIN K rajlbBaHu4YecKoMy 3ieMeHTy ¢ DJ1C J u BHYTPEHHHM CO-
MPOTUBJICHUEM [, TIoka3biBaeT TOK |. Kakoii TOk mokaxkeT amrepMmerp, eCiii ero 3allyHTHPOBaTh MPOBOJI-
HUKOM u3 MeTaa Me muamerpom d u mmuHo# 1?7 Kak mpu 5TOM M3MEHWUTHCS LIeHa JeIEHHs TprOopa, eCIn
Koan4ecTBO neiteHuit N?

Mesap. |J,B r, Om I, A N Me dvv |1, cm
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

3amaun 212.BapuanTer: 5, 10, 15, 20, 25, 30, 35

R2R;

il
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nprbopa Ha NOJOBUHY LIKAJbI, HA ¥4 4aCTh LIKANbI?

[puGop s U3MepeHus: CONPOTUBIICHHS Ha3bIBaeTCsl ommempom. B ero cxeme
ucnojb3yercs 0atapes ¢ DJ1C Ju pesuctop ¢ conporusienueM R. Illkana mpubopa,
KaK MOKa3aHO Ha PUCYHKE, OTIPaJyHpOBaHa OT OECKOHEYHOCTH 10 HyJs. Ecnu kiem-
Mbl A 1 B oMMeTpa 3aMKHYTh HaKOPOTKO, TO MaKCUMaJlbHasl CHJIa TOKa uepe3 mpudop
cocraBnsieT ly ¥ OTKIOHEeHHE MPHOOpa Ha BCIO IIKATYy COOTBETCTBYET COMpPOTHBIC-
HUIO, PAaBHOMY HYJIIO. KaKOMy COIIPOTHUBJICHNUIO COOTBETCTBYCT OTKJIOHCHUC CTPCIIKU

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

3amaun 213.Bapuanrser: 1, 5,9, 13,17, 21,25, 29, 33

IIpu snexkTpUUecKUX U3MEPEHUSX YaCTO BOJBTMETP U aMIIEPMETP CUUTAIOT HJeallb-
HBIMH, T.€. CONMPOTHBIIEHNE BOJBTMETPa — OECKOHEYHO OOJBIINM, a aMIepMeTpa — paB-
HbIM Hym0. IlycTh ammepMerp u BOJBTMETP MOAKIIOUEHHI B IIEMb KaK MOKAa3aHO Ha PU-

cyHke. 9/1C ucTouHrnKoB

1 U J, UX BHyTPEHHHUE CONPOTUBICHUS I U I'; COOTBETCTBEH-
Ho. BHaemHee conpotusnenue R, conporusnenns BonbT™MeTpa U amnepmerpa Ry u Ra. On-
penenuTh MOKa3aHUs amIepMerpa M BoiabTMeTpa. HailTh oTHOCHTENbHYIO HMOTrpEeIHOCTD
OTIpe/ieIeHNs] COTPOTHBIEHHS R 1Mo MOKa3aHWAM aMIiepMeTpa U BOJIBTMETPA, €CITH UX CUH-
TaTh uaeanbHeIMU. [locTpouts rpaduk n3MeHeHus MOTeHIMaja BIOIb LETH.

No Bap JLB| JoB [ r,Om | r,Om | R,OM | Ry, OM | Ry, OM
1 6 3 0,3 0,1 10 100 0,4
5 3 7 0,4 0,7 5 105 0,5
9 9 3 0,6 0,3 9 110 0,3
13 6 13 0,4 0,9 13 115 0,5
17 13 7 0,7 0,4 17 120 0,6
21 24 6 1 0,3 21 120 0,5
25 12 25 0,4 1 25 125 0,6
29 30 15 0,9 0,7 20 130 0,5
33 36 12 1,3 0,9 33 135 0,6

:|L4I®:E
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3amaun 213. Bapuanter: 2. 6, 10, 14, 18, 22, 26. 30, 34

JIBa ncrounuka Toka ¢ oauHakoBeIMH DJ[C J = J 1
MIPOTHBIICHUSMH 1 W I, COOTBETCTBEHHO ITOIAKIIOYCHBI
BHemHee conpoTtusieHue R. ConpoTuBaeHUsT BOIHTMET-
OmpenenuTh MOKa3aHUs MPUOOPOB U CHIIBI TOKOB Uepe3

%)

=J,uc BHYTPEHHUMH CO-
NapajijieNbHO U 3aMKHYTBI Ha

I/I pa u ammepmerpa Ry u Ra.

KaXKIBIH DJIEMEHT MO OTIEIb-

moctu. Iloctpouts rpadmMK U3MEHEHHS IIOTEHIMAIA BJIOJIb IEITH.
p pad T
/)
/
No Bap J,B|r,Om]| r,Om| R, Om | Ry, OM | Rs, 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 04 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

3amauum 213. Bapuanrsr: 3, 7, 11, 15, 19, 23, 27, 31, 35

) Ucrounnk Toka ¢ AC Ju BHYTPEHHHUM COTIPOTUBIICHUEM I, pe3uctop R, peocrar
R C TIOJTHBIM COTIPOTHBIIEHHEM R, aMIepMeTp M BOJBTMETP IMOJAKIIOUYEHBI, KaK ITOKa3aHO
Ha pucyHke. OTpeenuTh oKa3aH!us MPUOOPOB TIPH MOTHOCTHIO BBEICHHOM U BHIBEIICH-

HOM peocCTarte. HOCTpOI/ITB rpa(bm( HU3MCHCHU NOTCHIIMAIAa BAOJIb HCTINM MPHU BBCACHUUN

peocTara HAIlOJIOBUHY.

Nesap| 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 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

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

pl
o
RR

WneansHbIi BOTBTMETp MOKa3bIBaeT HampshkeHne U. BHyTpeHHee conpoTHs-
JICHWEe MCTOYHHMKA I, CONPOTUBIEHUs pe3ucTopoB Ry, R; um Rz cooTBercTBeHHO, a y
amnepmeTrpa — Rs. Ompenenute 3/IC ncrounuka u nokasanue ammnepmerpa. [lo-
A CTPOUTH IrpauK U3MEHEHHUS TOTSHIIMATIA BAOb LETH.

NeBap| U,B r, Om R;,OM | Ry, OM | R3,OM | Ry 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 1,4
36 36 2 36 24 10,6 1,4

3agauyu 214. Bapuantsr: 1, 8. 15.22. 29, 36

Ry
R, c
R
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OHpeI[eJ'II/ITL CHJIbI TOKOB Ha y4JacCTKax ILCIH, BBIACIACMYIO B IICMHN 3a ACCATH CCKYH/ TCIJIOTY U 3apsi/

Ha 06Kna;u<ax KOHJACHCATOpAa. BHYTpeHHI/Ie COIMPOTHUBJICHHUA UICTOYHHUKOB TOKaA HpeHCGpe)KI/IMO MaJibl.

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

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

OHpCIICJII/ITe CHJIbI TOKa Ha BCCX y4YaCTKax pa3BCTBIICHHOI71 1emnu B yCTaHO-
BUBIIEMCA PEXUME, Pa3HOCTH MMOTCHIIMAJIOB MEXAY KIIEMMaMU UCTOYHUKOB TOKa
n O6Kﬂa,£[KaMI/I KOHACHCATOpA, TCIJIOBYKO MOIIHOCTHL LCTIH. BHyTpeHHI/Ie COIIpo-
THUBJICHUS UCTOYHHUKOB I OJWHAKOBBI. R2

R

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

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

Kakas Tenora BBIJACIIACTCA B LICNIN 3a OAHY CCKYHAY U KaKoi 3apsaa HaXOUT-
Cs Ha 06Kna;:u<ax KOHI[GHC&TOpa? BHyTpeHHI/Ie CONPOTHBJICHUS HCTOYHMKOB TOKa I
OJIMHAKOBBEI. OHpCI[GJ]I/ITI) CHJIbI TOKa Ha y4aCTKaxX LCIHW W Pa3sHOCTU IMOTCHIHAJIOB

MCXKAY KIEMMaMU UCTOYHUKOB.

Newap.| J1,B | J,,B | r,OM | Ry, OM | Ry, OM | R, OM | 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
3anmauu 14. Bapuantsr: 4, 11, 18, 25,32, 34
Ri
L — Kakoii 3apsin HaxoauTcs Ha OOKJIaKaX KOHJICHCATOpa M Kakas TEIUIoTa BbIje-
‘ »—J| 1 Ro | JIACTCA B ICMH 32 JIBATIATE cekyHa? BHyTpeHHHE CONPOTUBIICHUS] HCTOYHUKOB TTpe-
J C HC6pC)KI/IMO MaJibl. OHpeI[eHI/ITI) CHJIbI TOKOB Ha y4JacCTKax LCIH U Pa3HOCTb IMOTCH-
2
0_||J R IyajJIoB MEXKIY KJIEMMaMH HCTOYHUKOB.
3 3




Newap.| J..B | J,,B | J5,B | Ry, OM | Ry, OM | Rg, Om | C, MKk®D

3

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

3agaum 214. Bapuanrser: 5, 12, 19, 26, 33

OnpenenuTs CHIBI TOKOB Ha y9acTKaxX pa3BETBICHHOH IlenH, 3apsia Ha 00-
KJIaJKax KOHJIEHCATOPa, TEILIOBYIO MOIIHOCTH LEMU U Pa3HOCTh MOTCHIINAIOB Me-
KAy KIEMMaMH WCTOYHHUKOB. OJTH JaHHBIE OIPENENUThH ITOCIE TOTHOW 3apsaKu
KoHjeHcaTopa. CuuTaTh, YTO BHYTPEHHHE CONPOTHBIICHUS MCTOYHUKOB MpPEHEO-
PEeXHMO MaJbl.

Negap.| J,B | J,,B | Js,B | R, OM | R, Om | Ry, OM | C, Mk®
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

3agauu 214. Bapuantsl: 6, 13, 20, 27, 38

qCTI)Ipe HCTOYHHKA IIOCTOSAHHOI'O TOKA BKIKOYCHBI TAK, KaK IIOKa3aHO Ha

pucyHke. HaliTu noka3aHusi amIepMerpa U BOJIBTMETPA, a TAKXKE 3apsij Ha Ii

00KITamkax KOHIAeH CaTopa.
L

I
a

Ne sap. | J ., B J B | r,OM | 1, OM | Ry, 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

3amaun 214. Bapuanrser: 7, 14, 21, 28, 37

OnpenenuTh CUIBI TOKa HA Yy4YacTKaX pa3BETBIEHHON IENM, IOKa3aHUs
BOJITMETPA, 3apsi]l Ha 00KJIaJKax KOHJEHCATOpa MOCIe 3aBEPILEHUs €ro 3apsIKy,
a TaK)Ke TEMJOBYI0 MOIIHOCTh LIETH. BHyTpeHHHE CONpOTHBIEHHS HMCTOYHHKOB )
MPEHEOPEKMMO MaIbL. !

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




3agaum 215. Bapuanrer: 1, 7, 13,19, 25, 31,37

B 1ers mocTOSHHOTO TOKa MOAKIIOYEHBI KOHACHCATOPHI AJIEKTPO-
eMkocThio C; U (Cy, Kak MOKa3aHO Ha cXeMme. 3HaYeHUs COMPOTHUBJICHUN R: K
pesuctopoB Rj;, R, kOm. DJIC Oarapeun J, BHYTPEHHEE ConpoTusie- | 1—
Hue . OnpenenuTh MaKCHUMaJbHBIE 3apA/Ibl, TpHOOpeTaeMble KOH/ICH- —|T|- CER,
caTopamu; BpeMsl, 4epe3 KOTOPOe 3apsabl TOCTHTAI0T 86% MakcHuMalb-

Horo (q = 0,86qy,). CHauana ko4 K pa3oMKHYT, U 3aMbIKaeTCsl OH T10-
clie 3apsaKu KoHaeHcaTopa. OnpenenuTh 3apsii KOHASHCATOPOB ( MOCIIE 3aMbIKaHHs KITF0Ya.

Ne Bap. | Cq, Mk® | Cy, MKD | 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

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

Bo ckonbko pa3 Karoa ABYX3JIEKTPOAHOM BaKyyMHOH JIaMITbl U3 YUCTOTO BOJb(pama mpu TeMiepary-
pe t maeT MeHbIlee 3HaYEHHUE TUIOTHOCTH TOKA HACBHIIIEHHS, Y€M KaToJ U3 TOpHPOBaHHOTO Bosb(pama? Ko-
3¢ GULKEHT OTpaXEHUS 3JIEKTPOHOB IS BOJb(pama Iy, a 17151 TOPUPOBOHHOTO BoJib(pama — 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

3amaum 215. Bapuanrsr: 3,9, 15,21, 27, 33

OmnpenenuTh TeMIepaTypy Karola JBYX3JICKTPOJIHOW BaKyyMHOM JTaMIlbl U3 TOPHPOBAHHOTO BOIb (-
pama 75, Ipy KOTOPOH TIOTHOCTh TOKA HACBIIICHHS OYIET TAaKO# ke, KaK M MPU KaToAe U3 YHCTOrO BOJIb (-
pama npu Temneparype t. KoaddunueHt oTpaskeHus 371eKTpOHOB JIJIs BoJb(pama Iy, a JJIsi TOPUPOBOHHOTO
Bosib(ppama — I,. (3agauy peluTh MyTeM MOCIICAOBATEIBHBIX MPUOIKEHUH. Y YUTHIBAs, YTO TUIOTHOCTH TO-
Ka HACHIIIEHNS B OCHOBHOM oOIIpeessseTcs MHOKuTeIeM eXP(—A,/KT,), B TepBOM IPHOIMIKEHAH MOXKHO TI0-

JIOKHUTH T22 = T]_Z , 1 U3 BBIPAXKCHUA [JI DOKCIIOHCHTBI HaliTh BTOpOC HpI/I6J'H(I)K€HI/Ie JUISL Tg, u T.,Z[.)

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

Samaum 215. Bapuanrser: 4, 10, 16, 22, 28, 34

Mexay TUTACTHHAMH TIOCKOTO ra30BOT0 KOHJICHCATOPA HAXOAUTCS YaCTUYHO MOHH3MPOBAHHBIN BOJIO-
pon. TTnomniaas miacTHH KOHAEHcaTopa S, a paccTosHrue Mexay ooknaakamu |. TIOABIKHOCTD MOJIOKUTEIb-
HO 3apsDKCHHBIX MOHOB BOJOpOJa U., a OTpHIATElbHBIX U-. KoHIEHTpamus HOHOB 00OMX 3HAKOB B rase
paBHa n. [Ipu xakom Hanpspbkenuun U Mexy ruiacTHHaAMM KOHJCHCATOpa CHJla TOKa, MPOTEKAOIIEro 4epe3
KOHJIEHCATOP, TOCTUTHET 3HaueHus |?

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

u, 10" m*/(B-c) | 54 5,3 5,6 55 5,4 5,2
u,10*m/B<c) | 7,4 7,1 7,6 7,2 7,3 7,5
n,10%m° 5,4 51 5,6 5,2 5,6 9,5

I, MKA 4 1 6 2 3 4




Samaum 215. Bapuanrer: 5, 11, 17, 23, 29, 35

B razopaspsanoii Tpyoke quamerpom d u umHO# | HaxoauTCst BO3AyX MOHM3UPOBAHHBIH TakK, YTO KOH-
LEHTpAIHs OJHO3APSAAHBIX HOHOB KaXXI0T0 3HaKa N. [1oABIKHOCTD MOJIOKUTENBHO 3apsKEHHBIX HOHOB U, a
OTpHLATENbHBIX U-. OnpeaenuTh 31eKTPUIECKOE CONPOTUBIICHHE TPYOKH.

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

u., 10 "v7B<c) | 1,4 | 1,3 | 15 | 1,2 | 14 | 1,3
u, 10 M7(B<c)| 1,8 | 1,9 | 1,9 | 1,7 | 1,6 | 1,9
n, 108w ° 4 1 3 2 2 15

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

Onextponutuaeckue BaHHHBI ¢ pacTBopamMu AgNO;z; u CuCO, coennHeHs OCIeI0BaTENFHO K OJTHOMY
HCTOYHUKY TOKa HanpspbkeHueM U. Kakast macca meau M, BBIACTHTCS HA DIIEKTPOJE BTOPOH BaHHBI 3a Bpe-
Msl, B TEYEHHE KOTOPOTO Ha 3JEKTPOJE NEePBOH BaHHBI BBIACIIIACH Macca cepedpa M;? Kakoe KommuecTBo
AJIEKTPUYECTBA TIEPEHOCUTCS TI0 Lienn MoHaMu obomx 3HakoB? Kakas aiekTpuyeckasi SHEpPTUsi UCTOYHUKA
pu 3ToM OyzeT 3arpaucHa’?

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

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

W3 merayutnaeckoro npoBoanuka Me nuamerpom d u umnHO#H | HYyXKHO cenath N OJMHAKOBBIX Harpe-
Bareseit Tak, 9TOOBI OHU UMEITH OOIIYI0 MaKCUMAaIbHYIO MOITHOCTh. Mcmonb3yercst uctounuk Toka ¢ /1C J
Y BHYTPEHHUM COMPOTHUBJIEHHEM I. OmpenenanTs YUCI0 HarpeBarelieil 1 MaKCHMaIbHYI0 MOITHOCThH Harpe-
BarTenei.

Ne Bap 1 7 13 19 25 31
Me |Huxpom| W  |Manranun| 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 1,3 0,9 1,5 13

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

Harpearens u3 meramia Me nuamerpom d u aawHOM | moakmrounny Kk ucTounnky Hanpspkenns U. Ha-
yanbHas TeMIeparypa HarpeBatens t;, a koHeuHas t,. Temneparypa JIMHEHHO BO3pacTaeT B TEUCHHUE BpeMe-
HU 7. ONpeaenuTh KOJIUYECTBO BhIACIUBIICHCS TEILUIOTHL.

Ne Me d, MM I, M U, B t;, °C | t,, °C | 7, Mun
Bap.
2 |xeneso 0,2 20 20 2 512 20
8 |xomcramram| 0,8 8 18 8 618 18
14 |Huxpom 0,7 1,4 14 14 714 14
20 |meismmsbep| 0,2 2 20 20 720 20
26 |koucrautaun| 0,26 2,6 26 26 626 26
32 |HuUXpoMm 0,32 3,2 32 32 632 32

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

IIpn nopkimrouenuu tepmonapsl Mej—Me; K NOCIEN0BATENBHO COCJUHEHHBIM T'aJIbBAHOMETPY U CO-
MIPOTUBJIEHUIO RTOK B 11enu cTaHOBUTHCA paBHBIM |;. Ecnu conpoTtusnenue R = 0, To ragpBaHOMETp TMOKa-

3BIBAeT TOK PaBHEIH |,. OmpenenuTs pa3HOCTh TEMIIEPATYP CIIAeB ralbBaHOMETPA.

‘Ng ‘ Me,q Meq R,Om | I, MMA | I, MMA




Bap.
3 Menp Koncranran 30 3 13
9 Kemeszo Koncranran 9 0,9 9
15 Xpomenb Anromens 15 15 15
21 Huxpom Huxkens 21 2,1 21
27 Huxpom KoHncTanran 27 2,7 27
33 Keneso Menb 3 5 15

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

Haiiti maccy meraria, BBIIEIMBIIYIOCS Ha KaTOJE DJIEKTPOIMTHYECKON BaHHBI U3 pacTBopa P,npu
MPOIYCKAHWH B TCYCHUE BPEMECHHU 7 TOKa, MEHSIOIIErocs Co BpeMeHeM 110 3akoHy | = Kt. IToctpouts rpaduk
3aBHCHUMOCTH CKOPOCTH BBIIEICHHS METalIa Ha KaToJe OT BpeMeHU. ONpenenuTs KOJUIECTBO IPOIIEAIIErO
3apsja.

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

7, MUH 4 10 6 2 8 5

k, MA/c 40 10 16 22 28 34

3amauum 216. Bapuanrer: 5, 11, 17, 23, 29, 35

[Toctpouts rpaduk 3aBUCUMOCTH INIOTHOCTH TOKa HACBHILCHUS ABYX3JIEKTPOJHON BaKyyMHOM JIAMITBI
OT BPEMEHH, €CIIM KaToJ cAelaH u3 Metamia Me, KodpPUIMEHT OTpaKeHUs dIEKTPOHOB, 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 04
t,°C 1050 1400 1200 1500 1450 1600

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

[l OTOIUIEHHSI CIATIbHU OCEHBIO IOJIB3YIOTCS 3JIEKTPOHArpeBaresieM, CIUpallb KOTOPOro U3 CIUIABA
Cn muamerpom d. KomHara exxecyTouHo Tepsier Q KOIM4IecTBO TeruioThl. ONpeIesuTh MOIIHOCTh HarpeBa-
TeJst, HeOOXOUMYIO ISl TIOJICP KaHuUs TIOCTOSIHHOM TEMIIEPaTypPhl, M JUIMHY CITUPAJIH.

Ne Bap 6 12 18 24 30
Cn Huxpowm | KoncranTtan | Manranus | Helisune6ep | Huxpom

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

Q.M ]Ik 86 92 88 94 93

Kpurepun ouenxku PT'P

3a Kaxaoe 3aJaHue PacdyeTHO-TpapUUECKOl KOHTPOJIHHON pabOTHl BBICTABISIOTCS PEHTUHTOBBIC
0aJuTBI COTTIACHO CHCTEME PEHTHHIOB



MHUHHCTEPCTBO HAyKU U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHekamMCkuii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huitnan)
benepaabHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Kazanckuii HalMOHATBHBIM UCCIIEOBATENBCKUNA TEXHOJIOTHUECKUN YHUBEPCUTET)
Daxynomem __Hungopmauuonnplx mexnonoui

Kageopa anekmpomexnuxu u ynepzoodecneuenus npeonpusnuil

Hampasnenue nmoaroroku: 13. 03.01 «TemnosHepreTrka U TEIIOTEXHUKA
[Mpoduns/cnennanuzanus: «JHeproodecrnedeHrne npeanpusITHiin

Tewms! (mpuMepHbIe) pedepaToB MO TUCIUILUINHE
«O01mas YHePreTUKa

1. TennoBble KOH/IEHCAIIMOHHBIE SJICKTPUUECKHUE CTAHIIHH.

CxeMa TEXHOJIOTMYECKOTO MpOoIecca TEIUIOBOM KOHACHCALMOHHOM 3JIEKTPUYECKON CTaH-
107078

bapaGaHHbIi 1 IPSIMOTOUHBINH aporeHepaTopsl. [IpuHIMIHATEHBIE CXEMBI UX PA0OTHI.

Typ6unsl. Buas Typoun. Ux HazHaueHue.

Konzaencaropsl. FIX yCcTpoiCTBO U Ha3HAYEHHE.

TemnnoBoii 6anaHC KOHACHCAITMOHHON AJICKTPUYECCKON CTaHITHH.

["a30TypOMHHBIE YCTAHOBKHU. Y CTPOMCTBO, HA3HAYCHHE.

[Tapora3oBbie YyCTaHOBKHU. Y CTPOWCTBO, HA3HAYEHUE.

[M'uppaBnuyeckue 3JIEKTPUUIECKUE CTAHIIUU.

0. Bunasl runpaBinueckux TypOUH U UX Ha3HAYCHHE.

1. IlpunuBHBIC FNEKTPUUECKUE CTAHIIUU.

12. Atowmnsie anekTpuueckue ctaniuu (ADC).

13. Bocnpou3sBOICTBO SAEPHOTO TOPIOYETO.

14. MuorokoHTypHble cxembl ADC.

15. Ilepcnextussl pa3sutus ADC.

16. Hanexnocts ADC.

17. MarauroruapoanHaMUYECKOe TPeoOpPa30BaHNE YHEPTUH.

18. TepmonnexkTpudeckue reneparopsl. [Ipunmmn neicTBus.

19. Pammon3oTomnHble UICTOYHHUKY dHEpTrud. [IpuHIUTT AeCTBHS.
20. TepmosmMuccuoHHble reHepatopsl. [IpuHImn neicTBus.

N

RBR©ooo~N O~ w

Cucrema pedTHHTOB TI0 KYPCY AUCIUTIINHBI
«O011asa D HEPreTHKa)

B KOHTPOJLSL Yucno 6anioB 3a OLEHKY
A Kon-60 Min, 6annoe | Max, oannoe

CIIT™ 7 9 12
KookBrymsI (TECTHI) 3 15 18
PacuetHo-rpaduueckas pabora 2 20 24
[ToompurenpHbie OauTHI (32 pedepar) 4 6

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




MHUHHCTEPCTBO HAyKU U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHekamMCkuii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huitnan)
benepaabHOro TOCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUs
«Kazanckuii HalMOHATBHBIM UCCIIEOBATENBCKUNA TEXHOJIOTHUECKUN YHUBEPCUTET)

Daxynvmem UHHDOPMAYUOHHBIX MEXHOLO2UL
Kadgheopa snexkmpomexnuxu u snepeoodecneuenus npeonpusmuti

Hampasnenue noarotosku: 13.03.01 «DHeproobdecnedyeHne NpeanpusTHR
(k00 u HaumeHo8aHUe)

[Tpodwmns: «DHEProodecneyeHne mpeanpusITHIN)

(haumenosanue)

3ajaHus U TeMbl, BBIHOCMMbIE HA CAMOCTOSITEJIbLHYIO padoTy

Ne |3agaHus ¥ TeMbl, BRBIHOCUMBIE HA CaMO- Yacks DopMa | UuaukaTopbl A0CTHIKEHHSE
n/n crostenbHyto padory (CIITM) CPC KOMIeTeHIHH
1 b -~ N . 16 Ik . OIIK-2.1; OIIK-2.2;
HEPreTUICCKUN KOMILIEKC CTPaHBI OHCIIEKT OITK-2.3
OIIK-2.1; OIIK-2.2;
2 |Bo300HOBIsIeMBbIe UCTOYHUKH dHeprun | 16 |KoHcrekT OITK-2.3
3 CpaBHeHHE KOMOMHUPOBAHHOTO U pas- 16 Komcmexr OIIK-2.1; OIIK-2.2;
JIEITBHOTO TTPOM3BOJICTBA DHEPTUH OIIK-2.3
Kon. pa-| OIIK-2.1; OIIK-2.2;
4 |O6opynoBaHUE TETUIOMPOBOIOB 44 60Ta OIK-2 3
5 TerioBele ¢cXeMBI UCTOYHHUKOB TEILIO- 15 [k OIIK-2.1; OIIK-2.2;
CHaOXEHHU OHCIICKT OIIK-2.3
6 3JI?KTpPI‘I€CKO€ X035IUCTBO MOTpeOUTE- 15 |Komcrext OIIK-2.1; OIIK-2.2;
JIen OIIK-2.3
Komnencanust peakTHBHOM MOIIIHOCTH OIIK-2.1; OIIK-2.2;
7 15 [Koncmekt OITK-2.3

KPUTEPUU OLIEHKHU 3HAHUM
no pesyjabraraM nposepku koHcnekToB CII'TM u pedeparos

Kaaplif CTyJEHT COCTaB/IsIET KOHCIIEKT 10 TeMaM, BHIHOCHMBIM Ha CaMOCTOSTCIIbHYIO pa-
ooty. Ilocne mpoBepku KOHCIEKTOB (pedepara) mpernomaBaTesib 3a7aeT HECKOJIBKO BOIPOCOB IO
3THM TeMaM. B 3aBUCHMOCTH OT Ka4ecTBa M YPOBHS IMOATOTOBKH KOHCIIEKTOB M Ka4eCTBA OTBETOB
craBurcs oT 9 1o 12 6aiuios.




MHUHHCTEPCTBO HAyKU U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHekamMCkuii XUMHUKO-TEXHOJIOTMYECKUN UHCTUTYT ((rinan)
dbenepaabHOro ToCyIapCTBEHHOTO
OI0KETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS BHICIIIETO 00pa30BaHUs
«KazaHckuii HallMOHAJIBHBIN UCCIIEIOBATEIBCKUN TEXHOJIOTHUYECKUN YHUBEPCUTET)

Daxynvmem. UHHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexkmpomexnuku u snepeoobecneuenus npeonpusmuii

Hampasnenue noaroroku/crenranibHOCTh: 13.03.01 «TemnosHepreTuka u TEIIOTEXHUKAY
[Mpoduns/cnennanuzanus: «JHeproodecrnedeHrne npeanpusITHiin
Kypc3 Cemectp_6

3aB.xkadenpoit E.B.Tymaepa

« » 2020 r.

IK3aMeHalMOHHBII omJieT Ne 1
1. Mexannueckas sHeprusi. Kunetnueckas sHeprusi.
2. Temmo3neKTpoIeHTPATH MPOMBIIUICHHBIX MPEATPUITHH.
3. Knaccuduxkamus cucteM TerocHaOKeHUS

.
']

[IpenonaBaTens £ J1.b. Bapun

—— i s



MuHHCTEPCTBO HAyKU U BbICIIEro oOpa3oBanus Poccuiickoit deneparyu
HwxHekamMCkuii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huitnan)
dbenepaabHOro ToCyIapCTBEHHOTO
OI0KETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS BHICIIIETO 00pa30BaHUs
«KazaHckuii HallMOHAJIBHBIN UCCIIEIOBATEIBCKUN TEXHOJIOTHUYECKUN YHUBEPCUTET)

Daxynvmem. UHHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexkmpomexnuku u snepeoobecneyernuss npeonpusmuii

Hampasnenue noaroroku/crenranibHOCTh: 13.03.01 «TemnosHepreTuka u TEIIOTEXHUKAY
[Mpoduns/cnennanuzanus: «JHeproodecrnedeHrne npeanpusITHiin
Kypc3 Cemectp_6

3aB.xkadenpoit E.B.Tymaepa

« » 2020 r.

DK3aMeHaAMOHHBII OnyieT Ne 2
1. TloTeHumanpHas F3HEPrusi. 3aKOH COXPAaHEHUS] MEXaHUYECKOUN SHEPTUU.
2. DNEeKTpUYEeCKU# TOK, CHJIA U TUIOTHOCTh TOKA.
3. CXeMmsbl TeIUT03JIeKTPOLICHTPAJICH.

o
']

[IpenonaBaTenn £ J.b. Bapun




MHUHHCTEPCTBO HAyKU U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHekamMCkuii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huitnan)
dbenepaabHOro ToCyIapCTBEHHOTO
OI0KETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS BHICIIIETO 00pa30BaHUs
«KazaHckuii HallMOHAJIBHBIN UCCIIEIOBATEIBCKUN TEXHOJIOTHUYECKUN YHUBEPCUTET)

Daxynvmem. UHHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexkmpomexnuku u snepeoobecneyernuss npeonpusmuii

Hampasnenue noaroroku/crenranibHOCTh: 13.03.01 «TemnosHepreTuka u TEIIOTEXHUKAY
[Mpoduns/cnennanuzanus: «JHeproodecrnedeHrne npeanpusITaii
Kypc3 Cemectp_6

3aB.xkadenpoit E.B.Tymaepa

« » 2020 r.
JK3aMeHaAlMOHHBIN Omiaer Ne 3
1. Vpasuenue coctosnus. [lonarue uaeanpHoro rasa.
2. DNEeKTPOABIIKYILAS CUJIA U HANIPSDKEHUE.

3. Lenu mepeMeHHOTO TOKA.

IIpenonasaTenns L4 J1.5. Baun



MHUHHCTEPCTBO HAyKU U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHekamMCkuii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huitnan)
dbenepaabHOro ToCyIapCTBEHHOTO
OI0KETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS BHICIIETO 00pa30BaHUS
«KazaHckuii HallMOHAJIBHBIN UCCIIEIOBATEIBCKUN TEXHOJIOTHUYECKUN YHUBEPCUTET)

Daxynvmem. UHHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexkmpomexnuku u snepeoobecneyernuss npeonpusmuii

Hampasnenue noaroroku/crenraibHOCTD: 13.03.01 «TemnosHepreTuka 1 TETIOTEXHUKAY
[Mpoduns/cnennanuzanus: «JHeproodecrnedeHrne npeanpusITHiin
Kypc3 Cemectp_6

3aB.xkadenpoit E.B.Tymaepa

« » 2020 r.

DK3aMeHaAlMOHHBIN oujieT Ne 4

=

BuyTpeHnHss sHeprus cuctemsl. Temnora, paboTta, TEMIOEMKOCTb
Tenno Heap 3eMiu U TOJIIM BOJI MOpei

3. CpaBHeHHE KOMOMHHPOBAHHOTO U Pa3JCIbHOTO MPOU3BOJICTBA IJIEKTPUICCKON M TETUIOBOM
SHEPIUH.

N

IIpenonaBareins ’ JI.b. Bapun



MHUHHCTEPCTBO HAyKU U BbICIIEro oOpa3oBanus Poccuiickoit deneparmu
HwxHekamMCkuii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huitnan)
dbenepaabHOro ToCyIapCTBEHHOTO
OI0KETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS BHICIIIETO 00pa30BaHUs
«KazaHckuii HallMOHAJIBHBIN UCCIIEIOBATEIBCKUN TEXHOJIOTHUYECKUN YHUBEPCUTET)

Daxynvmem. UHHGOPMAYUOHHBIX MEXHONIOULL
Kageopa snexkmpomexnuku u snepeoobecneyernuss npeonpusmuii

Hampasnenue noaroroku/crenranibHOCTh: 13.03.01 «TemnosHepreTuka u TEIIOTEXHUKAY
[Mpoduns/cnennanuzanus: «JHeproodecrnedeHrne npeanpusITHiin
Kypc3 Cemectp_6

3aB.xkadenpoit E.B.Tymaepa

« » 2020 r.
DK3aMeHaAlMOHHBIN oujieT Ne 5
1. SIBnenus nepeHoca.
2. DIEKTPOJABIKYILAS CUJIA U HATIPSKEHUE.

3. Dueprerudeckas 3pPeKTHBHOCTD TeTUIO(PUKAINN

IIpemoaaBaTesb /A J.b. Badunu



MHUHHCTEPCTBO HAyKU U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHekamMCkuii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huitnan)
dbenepaabHOro ToCyIapCTBEHHOTO
OI0KETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS BHICIIIETO 00pa30BaHUs
«Kazanckuii HalMOHATBHBIA UCCIIEOBATENbCKUNA TEXHOJIOTMUYECKUN YHUBEPCUTET)

Daxynvmem. UHHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexkmpomexnuku u snepeoobecneyernuss npeonpusmuii

Hampasnenue noaroroku/crenranibHOCTh: 13.03.01 «TemnosHepreTuka u TEIIOTEXHUKAY
[poduns/cnennanuzanus: «HeproodecnedeHne npeanpusTHiD
Kypc3 Cemectp_6

3aB.xkadenpoit E.B.Tymaepa

« » 2020 r.
DK3aMeHalMOHHBIN 0njieT Ne 6

1. TlepBbliif 3aKOH TEPMOJMHAMUKHU U €0 IPUMEHEHHE.
2. Pabora 1 MOITHOCTH IEKTPUIECKOTO TOKA.

3. HCHTpaJ'IBHBIe TCIIJIOBBIC ITYHKTBI

IIpenonaBarens /A J1.b. Bapun



MuHHCTEpCTBO HayKu M BhIcuIiero oopasosanus Poccuiickoit denepannu
HumxnexkaMCKuit XUMHKO-TEXHOJIOTMUECKUN MHCTUTYT ((uinan)
(benepanbHOro rocyAapcTBEHHOT O
O10JKETHOT0 00pPa30BaTENIBHOTO YUPEKICHUS BBICIIET0 00pa30BaHUs
«Ka3zaHCKkui HaIlMOHAIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Dakynomem. UHHDOPMAYUOHHBLX MEXHOTIO2UL
Kagheopa snexmpomexnuxu u snepeoodecneuenus npednpusmuil

Hanpasnenue noarorosku/cnenuanbHOCcTh: 13.03.01 «TennosHepreTrka u TeMI0TEXHUKAY
[Tpodwmns/cnenuanuzanms: «HeproodecneueHue MPeaIPUITHI
Kypc3 Cemectp_6

3aB.xadenpoii E.B.Tymaena

o
ANy
{17 I
I.I__,

« » 2020 r.
DK3aMeHaAlMOHHBIN 0njier Ne 7
1. OGparumsblie u HeoOpaTuMbIe porecchl. Kpyrosoii nmporecc.
2. SlnepHas PHEpPrUsl © MEXaHU3M TETUTOBBIICIICHHUS

3. T'maposHepreTrueckue pecypcesl.

IIpenonaBareins LM JI.b. Bapun



MHUHHCTEPCTBO HAyKU U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHekamMCkuii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huitnan)
dbenepaabHOro roCyIapCTBEHHOTO
OI0KETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS BHICIIIETO 00pa30BaHUs
«KazaHckuii HallMOHAJIBHBIN UCCIIEIOBATEIBCKUN TEXHOJIOTHUYECKUN YHUBEPCUTET)

Daxynvmem. UHHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexkmpomexnuku u snepeoobecneyernuss npeonpusmuii

Hampasnenue noaroroku/crenranibHOCTh: 13.03.01 «TemnosHepreTuka u TEIIOTEXHUKAY
[Mpoduns/cnennanuzanus: «JHeproodecrnedeHrne npeanpusITHiin
Kypc3 Cemectp_6

3aB.xkadenpoit E.B.Tymaepa

« » 2020 r.
DK3aMeHaAlMOHHBIN OujieT Ne 8

1. DOwurponus. Bropoii 3ak0oH TEpMOAMHAMHUKH.
2. DHeprus 3JIeKTPOCTaTUYECKOro MOJIs.
3. Pacuer a5eKTpUveCcKUX HArpy3o0K.

"
]

IIpemoaaBaTesb £ J.b. Badunu




MHUHHCTEPCTBO HAyKU U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxnekaMCKuii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((hustnan)
dbenepaabHOro ToCyIapCTBEHHOTO
OI0KETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS BHICIIIETO 00pa30BaHUs
«KazaHckuii HallMOHAJIBHBIN UCCIIEIOBATEIBCKUN TEXHOJIOTHUYECKUN YHUBEPCUTET)

Daxynvmem. UHHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexkmpomexnuku u snepeoobecneyernuss npeonpusmuii

Hampasnenue noaroroku/crenranibHOCTh: 13.03.01 «TemnosHepreTuka u TEIIOTEXHUKAY
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3as.kadenpoit E.B.Tymaepa
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DK3aMeHAIlMOHHBIN OnjieT Ne 9

1. TloTok BekTOpa HaNpPsHKEHHOCTH 3JiekTpuueckoro noisi. Teopema [Maycca.
2. ComHeYHas SHEPTUsl.
3. Kommnencamnusi peak THBHOH MOIIIHOCTH.
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Kypc3 Cemectp_6

3aB.xkadenpoit E.B.Tymaepa

« » 2020 r.

OK3aMeHAHOHHDLIH ouyer Ne 10
1. Konngencaropst.
2. KITJI xoHIeHCAITMOHHBIX 3JIEKTPOCTAHIIUH.
3. BoasgHble CHCTEMBI TEITIOCHAOKEHMS.
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« » 2020 r.
IK3aMeHAIlMOHHBINH omier Ne 11
1. SlBnenue snexTpoMarHUTHOM MHAYKIMU. 3akoH dapanes-Makcsemia.

DHeprus BO3AYIIHOTO MIOTOKA U MOIIIHOCTh BETPOIHEPTETHYCCKUX YCTAHOBOK
3. VpoBHM 37EKTPONOTPEOIICHUS.
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[IpenonaBaTenn 74y J.b. Bapun



