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Ilepeuens Komnemenyuii U UHOUKAMOPOE OOCMUNCEHUA KOMNEMEHYUIL C YKA3AHUEM IMAN0E PopmMuposanus
6 npoyecce 0C60eHUA OUCUUNIUHDL
Komnerenmus:
ITK-1 Criocob6eH pazpabaTbiBaTh OT/AEIbHbBIE pa3Aeibl IPOESKTA Ha Pa3IMYHbIX CTAUAX IPOCKTUPOBAHUS CUCTEMBI AIEKTPOCHAOKEHUS U

0(OpMIIATh TEXHUYECKYIO TOKYMEHTAIIHIO.
WHauKkaTopel JOCTHKEHUS KOMIIETEHLIUU:

[T1K-1.1 3HaeT OCHOBHBIE HOPMBI, ITPaBWJIa U MOJIOKEHUS, UCIIOIb3YEMbIE NPU TPOEKTUPOBAHUM CUCTEMBI AJIEKTPOCHAOKEHUSI; KJIaCCU(PHUKALUIO,
KOHCTPYKIIMHU, TEXHUYECKHE XapaKTEePUCTUKH 000pYI0OBaHUSI CUCTEMBI JIEKTPOCHAOKEHNS,

[1K-1.2 YmMmeer mpoBOAWUTH TEXHHKO-DPKOHOMHYECKYIO OIICHKY pa3pabOTaHHOW CHUCTEMBI 3JEKTPOCHAOKEHHS, HMCIOJIb30BaTh TEOPETUYECCKHE
3HaHUS Ha NPAKTUKE MPU MPOESKTUPOBAHUH CUCTEMBI FIEKTPOCHAOKEHHUS

[1K-1.3 Brnageer 0a30BbIMH 3HAaHUSIMH B OOJIACTH CHCTEM JJIEKTPOCHAOXECHHS; HABBIKAMH HCIIOJIH30BAHUS OCHOBHBIX METOJIOB pacueTa Jyis
MIPOEKTHUPOBAHHUS CHCTEM 3JIEKTPOCHAOKEHHUS.

[1K-4 CriocobeH oprann3oBath paboTy MepcoHaa Mo IKCIUTyaTalliy AJIEKTPO- U TEIIOIHEPTETHIECKOTO 000pyA0BaHUSI.
WHaukaTopel JOCTUKEHUS KOMIIETEHLIUU:

[IK-4.1 3HaeT OCHOBHBIC 3aKOHOJATENBHBIC AKTHl M HOPMATHUBBI TIO0 OpraHU3AMK padOTHl TEpCOHAja IO OHKCILTyaTallid dSJEKTPO- |

TEIIOIHEPTeTUYECKOT0 000PYI0BaHUS;

[1K-4.2 Ymeet opranu3oBath paboTy MepcoHaa 1Mo SKCIUTyaTalluy 3JIEKTPO- U TeIUIOHEPTETHUECKOT0 000pyIOBaHNUS;

[1K-4.3 Bnageer MeToiaMu OpraHu3aluy paboTy MepcoHaa Mo AKCIUTyaTalliy JIEKTPO- U TEINIOIHEPTeTHIECKOr0 000PYA0BaHUSL.

JU1s OYHOTO OTACICHUS

NuaukaTopbl Ortanbl (GOPMUPOBAHNS B NPOIECCe OCBOCHUS THCIUTIIHHBI
JMOCTHIKEHHSI Jlexuuu IpakTH4eckue JlaGoparTopubie KypcoBoii npoexT Haumenosanue
KOMIETEeHIHH 3aHATHS 3aHATHSA (pabora) OUEHOUHO20 Cpedcmea
IK-1.1 Pasnen 1-9 Pasnen 1-9 Pasnen 1-9 He npenyemotpunp | PacuerHo-rpaduieckas
pabora
MK-1.2 Paznen 1-9 Paznen 1-9 Paznmen 1-9 He npenycMoTpuHbI PacueTHo-rpaduieckas
pabota
IK-1.3 Paznen 1-9 Paznen 1-9 Paznen 1-9 He npexycMoTpuHsI PacuerHo-rpaguyeckas
pabora
MK-4.1 Paznmen 1-9 Paznmen 1-9 Paznmen 1-9 He npemycMoTpuHbI PacuerHo-rpaduieckas
pabora
[1K-4.2 Paznmen 1-9 Paznen 1-9 Pasnen 1-9 He npegycmoTpunsr PacquHo-%pa(quecxas{
pabora




K-4.3 Paznen 1-9 Paznen 1-9 Paznen 1-9 He npeycMoTpunsl | PAacueTHO-Tpaduyeckas
pabota
Jls1 3209HOTO OT/IeNIeHHS

HNuauxaTopst OTtanbl GOpMUPOBAHNS B MPoIiecce OCBOECHHSI THCITMILITHHBI

JIOCTHIKEHUSI Jlekuun IpakTHyecKue JlaGopaTopubie KypcoBoii npoekT Hauwenosanue

KOMIIETeHIIHH 3aHATHSA 3aHATHS (pabora) OUenoUN020 cpedcmea
IK-1.1 Paznen 1-9 Pasnen 1-9 Pazmen 1-9 He npesrycmoTpunbt KonTponbsHas pabora
K-1.2 Paznen 1-9 Paznen 1-9 Paznen 1-9 He npenycmoTpunb KonTtponsHas pabora
[IK-1.3 Paznen 1-9 Paznen 1-9 Paznen 1-9 He npexycMoTpuHsl KonrponsHas pabora
MK-4.1 Paznen 1-9 Paznen 1-9 Paznen 1-9 He npenycmoTpunbt KonTtponbhas pabota
MK-4.2 Pasnen 1-9 Pasnen 1-9 Pasnen 1-9 He npenycMoTprHbI KonTponbHas padora
MK-4.3 Paznen 1-9 Paznen 1-9 Paznen 1-9 He npenycMmoTpuHbl KonrtponbHas pabora

U151 04HO-3a0YHOI0 OTACICHUS

HNuaukaropbl Irtanbl (GOPMUPOBAHMS B NPOIecCe OCBOCHUS THCIUTLIHHbI

JIOCTHIKEHUSI Jlekuun IpakTHyeckue JlabopaTopubie KypcoBoii npoekT Haumenosanue

KOMIICTCHIMHA 3AHATHUSA JAHATUSA (paﬁoTa) OUCHOYHOZ20 cpedcmea
IK-1.1 Paspnein 1-9 Paspen 1-9 Paspnein 1-9 He npenycmoTpuHbl KonrposbHas pabora
MK-1.2 Paznen 1-9 Paznen 1-9 Paznen 1-9 He npegycMoTpuHsI KoHTtponbHas pabota
I1K-1.3 Paznen 1-9 Pazmen 1-9 Pasnen 1-9 He npenxycmotpunsl Koutponbhas padota




MK-4.1 Pazmen 1-9 Paznen 1-9 Pazmen 1-9 He npegycmoTpunsl KonTponbHas pabota
I1K-4.2 Pazgen 1-9 Paznmen 1-9 Paznen 1-9 He npexycMoTpuHsl Kontposnenas pabora
MK-4.3 Pazmen 1-9 Paznen 1-9 Paznen 1-9 He npemycMoTpHuHBI KonTponbHas padbota




Ilepeuenv oyenounvix cpeocme no oucuuniune (MooyJo)

JUJ1g OYHOT'O OTAEICHUS

OueHoYHbIE CPeACTBA KoJj-Bo Min, 6aJs10B Max, 6a/110B
PacuerHo-Tpaduueckas 1 18 30
pabota
TecTsl 1 18 30
DK3aMeH 1 24 40
Uroro: 60 100

Jli1g 3a04HOT0 OTHIEIEHUS

OueHoYHBbIE CPEACTBA Koua-Bo Min, 6a/L10B Max, 6aa10B
KonrponsHas pabora 1 18 30
TecTnl 1 18 30
DK3aMeH 1 24 40
Hroro: 60 100

IIJ'ISI OYHO-3a04YHOI'0O OTACJICHHU A

OueHoYHbIE CPEACTBA Koi-Bo Min, 6a/L10B Max, 6aa10B
KonrponwHas pabora 1 18 30
TecTnl 1 18 30
DK3aMeH 1 24 40
Hroro: 60 100




Illkana ouenueanusn
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JK3aMeH / 3a4eT ¢ OLeHKOMH

3avger
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87-100

OTiIuyHO
(3auTeHO)

OrleHKa «OTJIHYHO» BBICTABISCTCA CTYAEHTY, €CJIH TEOPETHUYECKOE
coJiep>kaHhe Kypca OCBOCHO TMOJHOCTBIO, 0€3 MpoOemoB; MCcUYepIbIBAIOIIE,
MOCJIC/IOBATENIbHO, YETKO W JIOTHYECKH CTPOHHO H3JaraeT Marepuar,
CBOOOJIHO CIIPaBISIETCS C 3ajjayaMy, BOMPOCAMH W JAPYTHMH BHIAMH
MPUMEHEHHUST 3HAHUI, UCMONB3yeT B OTBETE JOMOJHHUTEIBHBIA MaTepHal
BCC MPECAYCMOTPCHHBLIC HpOFpaMMOﬁ 3aJaHusl BBIIIOJIHCHBI, KA4€CTBO HX
BBIIIOJIHEHUA OILICEHCHO YHCIOM 6aJ'IJ'IOB, 6HI/I3KI/IM K MaKCUMaJIbHOMY;
aHAMM3UPYET TOJIYYCHHBIC PE3YJIbTAThl, MPOSBISET CAMOCTOSATEILHOCTh
MIPY BBIMTOJHEHUH 3aJTaHUN

74 - 86

Xopo1io
(3auTeHo)

OneHka «XOpOIIO» BBICTABISETCS CTYAEHTY, €CIH TEOPETHYECKOe
coJiep)kaHUE Kypca OCBOCHO IIONHOCTBIO, HEOOXOAWMBIE MpPaKTHUECKUE
KOMIICTCHIIMK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIYCMOTPCHHBIC
mporpaMMoii  oO0y4deHHsT y4deOHble 3aJaHWS BBIIOJHEHBI, KAdeCTBO WX
BBITIOJTHEHHS JIOCTaTOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTrepual,
rPaMOTHO U MO CYIIECTBY H3JAraeT €ro, He JOMycKas CYIIECCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC.

60 - 73

Y noBnersopu
TEILHO
(3auTeHo)

OueHkKa  «yJOBICTBOPUTENBHO»  BBICTABISETCS  CTYICHTY,  €CIH
TEOPEeTUYECKOe COJepKaHHE Kypca OCBOCHO YAaCTHYHO, HO MPOOENsl He
HOCSAT CYIIECTBEHHOT'O XapakTepa, OOJBLIIMHCTBO MPEAYCMOTPEHHBIX
HpOrpaMMOH 3a/IaHNH BBIITOJIHEHO, HO B HUX UMEIOTCSI OIIHOKH, TIPH OTBETE
Ha MOCTaBJICHHBIH BONPOC CTYIEHT AOITYCKAaeT HETOYHOCTH, HEOCTATOYHO
MpaBUWIbHBIE (OPMYTUPOBKH, HAONIONAIOTCS HApYIIEHHUs] JIOTMYeCKOit
MOCJIEJ0BAaTEILHOCTH B M3JIOKEHHH IPOTPAMMHOT0 MaTepHara.

Orenka

«3a4YTCHO»

BBICTABJIACTCA

CTYACHTY, €CJIM OTBEThI Ha BOIIPOCHI IIO
TEMaM OUCHHUIIIIMHBI ITOCJICOO0BATCIIbHEI,

JIOTUYCCKHU

HC3HAUUTCIIBHBIC HCI0YCTHI
TaKHe
CaMOCTOATCIIBHOTO

CTYJICHTA,

OIIMOKY | TIp

W3TIOKEHBI,  JIOMYCKAIOTCS
B OTBETE
OTCYTCTBHE

peUCBBIC

KakK
BbIBOJA4,

Hwxe 60

Heynosnersop
UTEIBHO
(He3auTeHo)

OneHka «HEYAOBIETBOPUTEIBHO» BBICTABISAETCS CTYAECHTY, €CIIM OH HE
3HACT 3HAYUTENBHOW YacTH MPOrpaMMHOIO MaTepuasna, JOIyCKaeT
CYIIECTBEHHbIC OIIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPyJHCHUSMH
BBIMOJIHSCT — TpakTH4Yeckue paboThl, HEOOXOAWMBIE  MPAKTUYECKHUE
KOMIIETCHIMM HE CQOPMUPOBAHbI, OONBLIIMHCTBO HPEAYCMOTPEHHBIX
nporpaMMoil 00y4eHHsl y4eOHBIX 3aJaHHll HE BBIOJHEHO, KA4eCTBO HX
BBITTOJIHEHHSI OLIEHEHO YHMCIIOM OaJJIOB, OM3KHM K MUHUMAILHOMY

Orenka
CTYIIEHTY,

«HE 3a4YTCHO»
€CIIn

BBICTaBJIISICTCS
CTYAEHT HE€ 3HAaeT

OCHOBHBIX ITOHATHU TEMBI JUCHUIIIINHBI,
HC OTBCYACT Ha JOIOJHUTCIBHBIC U
HaBOJAIIHEC BOIIPOCHI MTPEIIOAaBATCIIA.




KpaTkas xapakTepucTHKA OLIEHOYHBIX CPeCTBA

No HanmeHoBaHue IIpencrasienue
I /;[ OII€HOYHOI0 KpaTtkas xapakTepucTiHKa OLEHOYHOT0 CPeACTBA OII€HOYHOI0
cpeacrsa cpeacrsa B gpoHae
1 2 3 4
. Kommnekr
CpencTBo NpoBEpKH YMEHUN IPUMEHATH
Kontponbnast KOHTPOJIBHBIX
MOJIyYCHHBIC 3HAHUS JJI PEIICHUS 3a]1a4 .
1 pabota 3aJlaHuil 110
ONPEIETICHHOr0 THIIA 110 TEME WM pa3lieny.
BapUaHTaM
PacueTHo CpencTtBo NpoOBEPKHA YMEHUI TPUMEHSTh Kommnekr 3amanmii
MOJIyYEHHBIE 3HAHUS 10 3apaHee ONpeeIeHHOM JUTS BBITIOJTHEHUS
2 rpadudeckas .
pabota METOAMKE TS pEIISHUs 3a/1a4 WM 3aJJaHui 10 pacyeTHo-

MOIYJIO WKW JUCHUIIIIMHE B LICJIOM.

rpapudeckoil paboThbl




MuHucTepcTBO HaAyKH U BhIcIIEero oopazoBanus Poccuiickoit @enepannu

HuxnHexkaMCKkuil XUMUKO-TEXHOJIOTHYECKUIM (MHCTUTYT) (eepaibHOTO
rocyJapCTBEHHOTO OIOIKETHOTO 00pa30BATENBLHOTO YUPEKACHUS
BBICIIET0 00Opa3oBaHus
«Ka3zaHckuil HallMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOTMUECKUN YHUBEPCUTET

Dakynbmem UHGOPMAYUOHHBIX MEXHOI0UL
Kagheopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuii

Hanpasnenue noarotoBku 13.03.02«3AEKTpOIHEPTETUKA U DACKTPOTEXHUKAY
[Tpodwns/ [IporpamMmma «IIeKTPOCHAGKEHHIEY

PacueTrHo-rpajguueckasi padbora
1o aucuuiuinHe « TeXHUKa BBICOKMX HaMpPSKEHUN
(UL OYHOTO OT/ICIICHUSI)
KourpoJuabHas padora
1o qucuuInHe « TeXHUKa BBICOKMX HAIPSHKCHUI
(117151 320YHOTO, OYHO-320YHOTO OT/AETICHHUS])

JIi1g OYHOTO OTIETIEHUS

Tabmuma 1
BapuaHTbl KOHTPOJIBHBIX 3aJIaHUI
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1 3 5 10 2 21 5 2 1 8
2 1 4 6 3 22 9 6 3 7
3 8 2 5 7 23 3 10 7 4
4 10 5 3 6 24 5 4 1 8
5 1 8 6 4 25 8 6 5 2
6 5 2 8 10 26 2 10 7 6
7 1 7 3 6 27 1 3 5 8
8 9 2 6 4 28 9 2 4 1
9 5 9 8 1 29 6 10 3 5
10 2 6 10 3 30 10 7 1 4
11 3 1 7 6 31 6 1 8 2
12 7 5 4 8 32 3 7 2 9
13 9 1 3 7 33 10 4 8 3
14 8 10 2 5 34 4 1 5 9
15 4 9 1 2 35 7 5 2 6
16 7 1 4 9 36 7 10 6 3
17 1 8 2 3 37 3 8 1 9
18 5 2 9 6 38 7 4 9 2
19 9 6 3 10 39 3 8 5 10
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3ATAYA Nel

OnpenenuTts MOTEPU YHEPTUU HA KOPOHY U CPEITHETOIOBYIO MOIITHOCTh MOTEPh LISl TpeX(a3Hoii
JIVHUM TIEPEMEHHOIO HANPSLKEHUS ¢ TOPU3OHTAIBHBIM PACIOJIOKEHUEM NPOBOIOB. McxoaHbie
JTAaHHBIE K 3aJ1a4e MPUBEICHBI B TAOIHIIE 2.

3ATAYA Ne2

PaccuuTath ¥ MOCTPOUTH KPHUBYIO €MKOCTHOTO (HadaibHOTr0) pacnpenencHus Hanpsokenus (Uc)
KpUBYI0 MakcuMalbHbIX NOTeHIUANOB (Umakc) BIOJIB OOMOTKM TpaHcopmaropa B
koopaunatax Up, n/N, pu BO3AEHCTBUU MIPAMOYTOJIBHOU (Tp=0) 0€CKOHEYHO NJIWHHOMN BOJIHBI
HanpspkeHuss ¢ amrumtyaod Up. OOmiee 4Ymucio 3JIEMEHTOB CXEMbl 3aMEIICHHS OOMOTKHU
TpanchopmaTopa - N, 4rciio 351eMeHToB, rae onpeaensercs Benuanaa Uc u Upakc - n. EMkocTh
OJTHOTO 7yieMeHTa Ha 3emitto - AC, cOOCTBEHHas] EMKOCTh KaXKJOTO 3JIEMEHTa BIOJIb OOMOTKH
tpanchopmatopa - AK. 3nauenne Uy, N, AC, AK u pexxum HeliTpanu Tpancopmaropa gaHbl B
tabnure 3.

3ATAYA Ne3
PaccuuTathe 1 moctpouth (opMy BOJHBI Ha IIMHAX IOJACTAHIMU, CXEMa 3aMEIeHHs] KOTOpOi
COZIEPKUT TOCIIEA0BATENLHO COEIMHEHHbIE MHAYKTHMBHOCTH L m emkocts C. HaOeraromas
BOJIHA UMEET KOCOYTOJBHBIH (DPOHT tep M mocTosHHyto amrumutyny Up. 3nadenus L, C, to, U
yKka3zaHsbl B TaOautie 4. 3HaueHust Bpemenu t 3amaBath oT 0 10 2T ¢ mmarom 1/8T.

3ATAYA Ne4
Paccunrate ynenpHOE YHMCIO OTKIFOUCHUM JTUHUU Ha Kele300eToHHBIX onopax. Koaddumment
CBsI3M MPHUHATH paBHbIM 0,25. [TapameTpbl THHUYN PpUBEISHBI B TAOIUIE 5.



HUcxoanbie JaHHBIE K 3agavdam

Ta6muma 2
HUcxonupie nanunie k 3amgade Nel
Howmep BapuanTa
HanmeHnoBaHue 1 > 3 4 5 5 5 3 9 10
Unowm, kB 330 330 330 330 | 500 | 500 | 500 | 750 750 750
Uucno u mapka | 2x 2x 2% 2x 2% 2% 2% 2% 2% 2%
npoBoJioB B (aze |AC240 AC300 | AC150 |AC400AC400AC500AC700AC400, AC500 | AC700
lo, CM 1,08 | 1,175 0,853 | 1,36 | 1,36 | 1,51 |1,855| 1,36 1,51 1,855
Dp, cMm 20 20 20 20 40 40 40 60 60 60
a, M 7,5 7,5 7,5 75 | 105 | 10,5 | 10,5 | 16,5 16,5 16,5
hx ., 9ac. 7235 | 6580 3800 | 5100 | 7235 | 6580 | 3800 | 5100 | 7235 6580
hr, Jac. 375 420 530 485 | 375 | 420 | 530 | 485 375 420
hy, yac. 225 290 380 330 | 225 | 290 | 380 | 330 225 290
hy, gac. 400 670 2000 | 1045 | 425 | 770 | 2500 | 1245 350 620
hcy, gac. 525 800 2050 | 1800 | 500 | 700 | 1550 | 1600 575 850
I, MM/u. 0,2 0,4 0,9 055102 |04 | 09 | 055 0,2 0,4
3JcH, MM/4 0,8 0,3 0,1 02|08 | 03] 01|02 0,8 0,3
Unowm, kB HOMUHAJILHOE HANPSHKCHUE JTUHUHT
ro, CM paaryc OJMHOYHOTO MPOBOJIA
Dp, cMm paccTosiHuE MEXAY MPOBOIAMH (ha3bl
a, M PACCTOSTHUE MEXKITY COCETHUMH (hazamMu
hx 1, 9ac MIPOJIOJKUTEILHOCTD XOPOIIEH MOTrobl
hr, gac POJIOJHKUTEILHOCTh TyMaHa
hy, gac POJIODKUTEIHLHOCTh UHES, TOJIONENA U U3MOPO3H
hy, gac MIPOJTOJDKUTEILHOCTD OIS 1 MOKPOTO CHETa
hcn, gac MIPOJIOJKUTEITLHOCTh CYXOT0 CHETa
J, MM/4 CpEIHSISI MHTEHCUBHOCTD JIOK/II 1 MOKPOTO CHETa
3Jch, MM/ CpeAHsI HHTEHCUBHOCTD CYXOro CHeEra
Tabauna 3
Hcxonnble JaHHBIC K 3amade No2
No BapuanTa L(f/g’ N, mrt AC, n® AK, 1D Pexum HeliTpanu
1 100 30 225 2500 3a3eMIIcHa
2 100 30 275 1100 M30JJUpOBaHA
3 100 10 275 1100 W30JIMPOBaHA
4 100 20 275 1100 3a3eMJICHA
5 100 10 540 1500 3a3eMJICHA
6 100 30 168 1050 M30JIMpOBaHa
7 100 10 980 2000 M30JIMpOBaHa
8 100 20 980 2000 3a3eMIIcHa
9 100 20 168 1050 W30JIMPOBaHA
10 100 10 168 1050 3a3eMJICHA




Ucxonurpie nanunie K 3amade No3

Tabmuma 4

No BapuaHTa L-10° I'u C-10° @ tp - 10°, ¢ Uo, kB
1 24 0,0095 1,5 450
2 10 0,01 1,5 300
3 20 0,02 1,0 450
4 11,5 0,02 3,0 750
5 5 0,02 0,5 250
6 30,5 0,03 4,5 450
7 10 0,04 2,0 700
8 16 0,04 2,5 250
9 8 0,05 3,0 450
10 15 0,06 1,5 600
Tabmumna 5
Hcxonusle nanasle K 3agaue Ned
Ne BapmanTa 1 2 3 4 5 6 7 8 9 10
Unowm uHud, KB 110 | 110 | 110 | 220 | 220 | 220 | 330 | 330 | 500 | 500
Cpeasis BEICOTATPOCAB) 15 | 15 | 5 | 17 | 17 | 17 | 20 | 20 | 25 | 25
pojere, M
3amuTHeIA yrou, rpad. | 30 35 20 25 25 20 25 25 20 25
ConpotHBetie 10 | 15 | 20 | 10 | 15 | 20 | 10 | 15 | 7 | 10
3a3emiieHus onopsl, OM
JlnnHa niponera, M 200 | 200 | 200 | 250 | 350 | 350 | 400 | 400 | 450 | 500
PaccrosiHue tpoc- 4 4 4 6 6 6 7 7 9 8
MIPOBOJ B MPOJIETE, M
Yucno TpocoB 1 1 1 2 2 2 2 2 1 1
Bricota onopsl, M 19 19 19 23 23 23 29 29 32 35
Kpurtepun oueHku:
N 3auTeno /
Kpurepuii ouenku banasl Ouenka He 329 TeHO
Jlorndeckr 0OOCHOBaHHBIC, IOJIHBIC U
MPAaBWIBHBIC OTBETHl HA BOIPOCHI.
PasBepHyThie OTBETHI Ha 60 Ormaso 3aureno
JIOTIOTHATETHHBIC BOTIPOCHI.
JloctaTouHo TONHBIA OTBET. MIMeroTcs
TPYAHOCTH B OOOCHOBAHHOCTH CBOCTO 50 Xoporo 3auTeHO
OTBETA.
Hemonnplii oTBeT (B 00IMMX UepTax) Ha 36 T —— 3auTeHO
BOTIPOCHL.
Henoruunoe nmocTpoeHune oTBeTa Ha
BONpoCkl. HepackpeiTa TeMaTHKa <36 HeynosnerBopurensuo | He 3auteHo
BONpocoB. OTCYTCTBHE apTyMEHTAIIUN.




J1s1 3a094HOT0 ¥ OYHO-3a0YHOI'0 OTACIICHUS

Tabmuma 1
BapuaHTbl KOHTPOJIBHBIX 3aJIaHUI
R R I I B T - - N - - o
S |E5|EE|E5| 85| 25| §|E5|EG|E5|E5|E5
; n ® oo m® m ® m ® ;I mn® m ® m ® m ® m ®
1 3 5 10 2 1 21 5 2 1 8 2
2 1 4 6 3 3 22 9 6 3 7 4
3 8 2 5 7 5 23 3 10 7 4 6
4 10 5 3 6 7 24 5 4 1 8 8
5 1 8 6 4 9 25 8 6 5 2 10
6 5 2 8 10 11 26 2 10 7 6 12
7 1 7 3 6 13 27 1 3 5 8 14
8 9 2 6 4 15 28 9 2 4 1 16
9 5 9 8 1 17 29 6 10 3 5 18
10 2 6 10 3 19 30 10 7 1 4 20
11 3 1 7 6 21 31 6 1 8 2 22
12 7 5 4 8 23 32 3 7 2 9 24
13 9 1 3 7 25 33 10 4 8 3 26
14 8 10 2 5 27 34 4 1 5 9 2
15 4 9 1 2 3 35 7 5 2 6 8
16 7 1 4 9 9 36 7 10 6 3 14
17 1 8 2 3 15 37 3 8 1 9 20
18 5 2 9 6 21 38 7 4 9 2 26
19 9 6 3 10 27 39 3 8 5 10 4
20 1 10 7 4 1 40 1 4 9 6 10
3AJJAYA Nel

OrnpenenuTh MOTEPU YHEPTUN HA KOPOHY U CPEAHETOJOBYIO MOIIHOCTD MOTEPH IS TpexdazHoit
JIMHUW MEPEMEHHOT0 HaIPSKEHUsI C TOPU3OHTAIBHBIM paCIONIOKEHUEM NpoBOoJoB. McxoaHble
JAaHHBIC K 3a]1a4e MPUBEICHBI B TaOIHIIE 2.

3AJAYA Ne2

PaccunrtaTh ¥ MOCTPOUTH KPUBYIO €MKOCTHOTO (HadaabHOTO) pactpenenenus Hanpspkenus (Uc)
KpUByIO MakcUMaibHbIX moTeHuanoB (Umaxc) BHOIL OOMOTKM TpaHcdopmaTopa B
koopauHatax Up, n/N, pu BO3AEHCTBUY MPSIMOYTOIBHOH (T =0) OECKOHEYHO JUTMHHOUN BOJIHBI
HanpspkeHuss ¢ amrumtyaod Up. OOmmee 4Ymucio 3JIEMEHTOB CXEMBl 3aMEIICHHS OOMOTKHU
TpanchopmaTopa - N, urciio 35ieMeHToB, rae onpeaensercs Benuanaa Uc u Uyakc - n. EMkocTh
oJHOTO TeMeHTa Ha 3emimto - AC, cOOCTBEHHAs] eMKOCTh KaXKJOTO JIEMEHTa BIIOJIb OOMOTKH
tpancdopmaropa - AK. 3nauenue Ug, N, AC, AK u pexxum Helitpanu TpaHcopMaTopa JaHbl B
tabnure 3.

3AAYA Ne3
Paccuntarte 1 mocTpouth (popMy BOJMHBI HA MIMHAX MOJCTAHIIUH, CXEMa 3aMEUICHHs] KOTOpPOit
COJICPXKUT TOCJEAOBATEIbHO COCIWHEHHBbIE WMHAYKTHBHOCTH L m emkocte C. Haberaromras




BOJIHA UMEET KOCOYTOJBHBIH (POHT tep M mocTtossHHyio amruutyny Up. 3Hauenus L, C, to, Up
ykazaHbl B Tabnuiie 4. 3HaueHus Bpemen# t 3agasath ot 0 1o 2T ¢ marom 1/8T.

3ATAYA Ne4
PaccuuTath ynenbHOe YMCIIO OTKJIIOUEHHWH JIMHUM Ha Kesle300eTOHHBIX onopax. Koadgduuuent
CBs3M NPUHATH paBHbIM 0,25. [lapameTpbl TMHUYN NPUBEIEHBI B TAOIULE .

3ATAYA NeS

Pacuér rpo3oynoprHoctu BozaymHou JIDII. Ilenpro BeIMONHEHN pacyETHOIO 3aJaHUs ABIIACTCS
OCBOEHHUE METOJUKHU pacy€Ta U NPOEKTUPOBAHUSI IPO30YNOPHOCTH BO3AyIIHbIX JIOII.
B cooTBercTBUM ¢ BapuaHTOM 3aaaHus (Tabauma 6) He0OX0AUMO BBIMOIHUTH CIEAYyOIIee:

1) BBIOpaTh THIOBYIO ONOPY Bo3ayinHON JIDIT;

2) OmpeNeNUTh BUJ OCHOBHOTO (D)yH/IaMEHTa BHIOPAHHOM OMOPBL;

3) BBIOpaTh MapKy [OJBECHOTO H30JSTOpa H TMPOM3BECTH pacu€T MapaMeTpOB
MO/IEPKUBAIOIINX TUPIAH] Bo3ayiHou JIOIT;

4) omnpeneNuTh JOMYCTHMOE CPEIHET0I0BOE YHCIIO TPO30BBIX oTKItoucHui JIDIT;

5) ans  HaWAEGHHOTO CPEIHEroJJOBOrO YHCJIA TPO3OBBIX OTKIIOYCHHH  OMPECIHTh
JIOITYCTHUMYIO BEJIMYHMHY UMITYJIBCHOTO COITPOTHUBIICHMS 3a3€MIIMTEIIEH OIIOP;

6) cIpoeKTUPOBaTh KOHCTPYKIIMIO M PACCYUTATH MTAPAMETPhI 3a3eMIIUTEINEH OIop;

7) ¢ y4€TOM mapamMeTpoB CIPOCKTUPOBAHHOTO 3a3E€MIIUTENS ONPEICIUTh CPEIHET0J0BOC
YKCII0 IPO30BBIX OTKItoueHui JIOII;

8) mpoaHanu3UpOBaTh MONTYUCHHBIC PE3yJIbTATHI M CACTATH BHIBOIBI;

9) pe3ynbTaThl pacyéra U aHanKU3a 0QYOPMHUTH B BUJE OTYETA.



HUcxoanbie JaHHBIE K 3agavdam

Tabmuua 2
Hcxoaubie qanubie K 3agaue Nel
HanmenoBanue Howmep saprarita
1 2 3 4 5 6 7 8 9 10
Unowm, kB 330 330 330 330 | 500 | 500 | 500 | 750 750 750
Yucno u mapka | 2x 2% 2% 2% 2% 2% 2% 2% 2% 2%
poBozoB B (aze [AC240, AC300 | AC150 |[AC400AC400ACS00AC700AC400, AC500 | AC700
lo, CM 1,08 | 1,175 0,853 | 1,36 | 1,36 | 1,51 [1,855| 1,36 151 1,855
Dp, cMm 20 20 20 20 40 40 40 60 60 60
a,M 7,5 7,5 7,5 75 | 105 | 10,5 | 10,5 | 16,5 16,5 16,5
hx 1, gac. 7235 | 6580 3800 | 5100 | 7235 | 6580 | 3800 | 5100 | 7235 6580
hr, gac. 375 420 530 485 | 375 | 420 | 530 | 485 375 420
hy, Jac. 225 290 380 330 | 225 | 290 | 380 | 330 225 290
hy, gac. 400 670 2000 | 1045 | 425 | 770 | 2500 | 1245 350 620
hcn, gac. 525 800 2050 | 1800 | 500 | 700 | 1550 | 1600 575 850
Jj, MM/4. 0,2 0,4 0,9 0,55 | 0,2 04 | 09 | 055 0,2 0,4
3JcH, MM/4 0,8 0,3 0,1 02|08 | 03] 01|02 0,8 0,3
Unowm, kB HOMHHAJILHOE HAMPSDKCHUE JIMHUN
lo, CM paanyc OAMHOYHOTO ITPOBOJIA
Dp, cMm pacCcTOsIHUE MEX]ly IPOoBoJIaMu (a3bl
a, M paccTosiHUE MEXKIY COCETHUMU (ha3zamu
hx 11, 9ac MIPOJIOJDKUTEILHOCTH XOPOIIEH TTOTObI
hr, gac MPOJOIKUTETLHOCTh TyMaHa
hy, gac MIPOJIOJDKUTEIILHOCT UHES, TOJI0JIENA U U3MOPO3H
hy, gac MIPOJIOJKUTEILHOCTD JOXKISI © MOKPOTO CHEra
hcn, wac MPOJIOIHKUTETHLHOCTh CYXOT0 CHETa
I, MM/g CpeJTHsIsl MHTCHCUBHOCTH JIOK]ISI 1 MOKPOTO CHETa
3Jcn, MM/41 CpelIHsIsl ”THTEHCUBHOCTB CYXOT'O CHera
Tabmuma 3
Hcxonuple nanuwie K 3amgade No2
No BapuanTa Uo,% N, mr AC, n®d AK, n® Pexxum HeliTpanu
1 100 30 225 2500 3a3eMJICHa
2 100 30 275 1100 M30JIUPOBaHA
3 100 10 275 1100 M30JIUpOBaHA
4 100 20 275 1100 3a3eMJICHA
5 100 10 540 1500 3a3eMJICHA
6 100 30 168 1050 M30JIMPOBaHA
7 100 10 980 2000 M30JIUPOBaHA
8 100 20 980 2000 3a3eMIICHa
9 100 20 168 1050 M30JIMPOBAaHA
10 100 10 168 1050 3a3eMIIcHa




Hcxonuele nanable K 3agade Ne3

Tabomuna 4

No BapuaHnTa L- 10‘6, I'n C- 10'6, D [ 10'6, c Uy, kB
1 24 0,0095 15 450
2 10 0,01 15 300
3 20 0,02 1,0 450
4 11,5 0,02 3,0 750
5 5 0,02 0,5 250
6 30,5 0,03 45 450
7 10 0,04 2,0 700
8 16 0,04 2,5 250
9 8 0,05 3,0 450
10 15 0,06 15 600
Tabmauma 5
Ucxonupie nanunie x 3agade Ned
Neo BapuanTa 1 2 3 4 5 6 7 8 9 10
Unowm uauu, kB 110 | 110 | 110 | 220 | 220 | 220 | 330 | 330 | 500 | 500
Cpeasis BEICOTATPOCAB) 15 | 15 | 5 | 17 | 17 | 17 | 20 | 20 | 25 | 25
mpojere, M
3amuTHeIA yroiu, rpad. | 30 35 20 25 25 20 25 25 20 25
Conporusierue 10 | 15 | 20 | 10 | 15 | 20 | 10 | 15 | 7 | 10
3a3emiieHus onopsl, OM
JlnnHa niponera, M 200 | 200 | 200 | 250 | 350 | 350 | 400 | 400 | 450 | 500
Paccrosinue tpoc- 4 4 4 6 6 6 7 7 9 8
MIPOBOJ B MPOJIETE, M
Yucno TpocoB 1 1 1 2 2 2 2 2 1 1
BricoTa omnopbl, M 19 19 19 23 23 23 29 29 32 35
Tabuia 6
Hcxoanbie JaHHEBIC K 3agadue NeS
2 U C T D
s HOM» TENeHb , UII -
% kB 3arpsi3HEHUS qu-M omop* Lo |, 4/r Peseps | ATIB
1 2 3 4 5 6 7 8 9 10
1 35 1 150 *K/0 20 125 30 Her Her
2 110 1 120 MET. 50 240 25 Ectp Ectp
3 220 1 170 MeT. 125 490 35 Ectb Ectp
4 35 2 130 */0 15 180 30 Ectb Her
5 110 2 150 */0 24 235 35 Ectp Ecte
6 220 2 170 MeET. 50 310 30 Her Ecth
7 35 3 180 x/0 17 190 40 Ectb Her
8 110 3 170 *K/0 35 255 45 Ectp Ectp
9 220 3 190 MET. 45 430 40 Ectp Ectp
10 35 1 200 xK/0 40 210 35 Ectb Hert




11 110 1 210 x/0 54 210 40 Her Ectpb
12 220 1 200 x/0 105 280 45 Ectp Ectp
13 35 2 290 Iep. 23 120 35 Ectpb Her
14 110 2 250 x/0 70 235 40 Ecth Her
15 220 2 200 MeT. 125 435 40 Her Ecth
16 35 3 180 MeT 25 210 35 Ecth Ectpb
17 110 3 230 x/0 24 235 45 Her Ectp
18 220 3 210 MET. 35 355 40 Ectpb Ectp
1 2 3 4 5 6 7 8 9 10
19 35 1 250 x/0 15 125 35 Ectp Ecth
20 110 1 320 Tep. 55 155 45 Her Ecthb
21 220 1 170 x/0 65 310 40 Her Ectp
22 35 2 190 x/0 19 180 30 Her Ecthb
23 110 2 220 MET. 124 240 45 Her Ectpb
24 220 2 270 Tep. 55 210 40 Her Ecte
25 35 3 210 x/0 12 125 45 Her Ecthb
26 110 3 230 x/0 34 235 35 Het Ectp
27 220 3 160 MET. 35 355 40 Her Ectpb
* — 3K/0 — )Kene300eTOHHAs; MEeT. — METaJNIMIecKas; Iep. — JICPEBIHHAS
Kpurepuu onenku:
. 3auTeno /
Kpurepuii ouenku bansl Ouenka He 329 TeHO
Jlorudecku 0OOCHOBaHHBIC, TOJIHBIE U
NpaBWIbHBIE OTBETHl HA BOMPOCHI.
PEB.BepHyTBIe OTBETHI P Ha 60 Ormano 3aureno
JIOTIOJTHUTEJIHHBIE BOMIPOCHI.
JlocTaTtouHO MOJHEIA OTBET. MMeroTcs
TPYIHOCTH B OOOCHOBAHHOCTU CBOETO 50 Xoporio 3a4yTeHo
OTBETA.
Henonueiii oTBeT (B 00IMMX YepTax) Ha 36 V JI0BIETBOPHTEHHO 3auTeno
BOTIPOCHI.
Henorn4Hoe mocrpoeHue oTBeTa Ha
BONpoCkl. HepackpeiTa TeMaTHKa <36 HeynosnerBopurensto | He 3auteHo
BonpocoB. OTCYTCTBHE apryMEHTAIIUU.




MuHucTepcTBO HaAyKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu

HuxnHexkaMCKkuil XUMUKO-TEXHOJIOTHYECKUIM (MHCTUTYT) (eepaibHOTO
rocyJapCTBEHHOTO OIOIKETHOTO 00pa30BATENBLHOTO YUPEKACHUS
BBICIIET0 00pa30oBaHus
«Ka3zaHckuil HallMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOTMUECKUN YHUBEPCUTET

Dakynbmem UHGOPMAYUOHHBIX MEXHOI0UL
Kagheopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuii

Hanpasnenue noarotoBku 13.03.02«3AEKTpOIHEPTETUKA U DACKTPOTEXHUKAY
[Tpodwmns/TIporpammacIIeKTPOCHAOKEHUE

Bomnpocs! k 3k3amMeny
ITo muciumnue b1.B.13 «TexHUKa BLICOKUX HANPSOKEHUID)
(11 OYHOTO, 3a0YHOT0, OYHO-320YHOT'O OTJICTICHHUS])

1. [TpumeHeHue BHICOKUX HAMPSKEHUN JUIsl epeadun dJIeKTPUIECKON
DHEPIUN.

2. Buapl BHyTpeHHEH U30JIALHUN U MaTepUallbl, UCIIOJIb3YEMBbIE JIJIS UX
U3TOTOBJICHHUS.

3. CucreMa KOHTPOJI KaueCTBa U30JIALMOHHBIX KOHCTPYKIIMH.

4. V305141 3JIEKTPUYECKUX YCTAHOBOK. BHEIIHSS 1 BHYTPEHHSSI H30JIALIHSL.

5. Bunel anerazoBoro o0opyaoBaHusl.

6. McnpiTanust M30J11MY TOBBIIICHHBIM HanpspoKkeHueM. Mcnbiranus
M30JISIUY HAIPSHDKEHUEM TIPOMBIIIEHHON YaCTOTHI.

7. IlepenanpspkeHusi, BO3ACHCTBYIOUIME HA 3JIEKTPOYCTaHOBKH. [ po30BbIE
nepeHanpsbkeHus. BHyTpeHHue nepeHanpsKeHus..

8. 3aBUCUMOCTD ANEKTPUUECKON MPOUYHOCTU BHYTPEHHEN U30JISALUUA OT
JUINTEIBHOCTH BO3ACUCTBUS HANIPSDKEHUS (DIEKTpUUECKUN TPOOOH, IPUMECHBIH
poOoi B XKHUJIKOCTSX, TEIUIOBOI MPOOOI, cCTapeHUE U30ISALHH).

9. U3mepeHnus XxapakTepUCTUK YaCTUUHBIX Pa3psiiOB.

10. PaboTa u3oas1uu B yCIOBUSIX JUIMTEILHOTO BO3/IEHCTBUS pabouero
HaIPSHKEHUS.

11. IloHsATHE «KPAaTKOBPEMEHHASI 3JEKTPUYECKast IPOYHOCTEY» BHYTPEHHEN
M30JILMU U TIOBEJAEHNE N30JISILUU ITPU BO3IEUCTBUHN NepeHanpsukeHui. [lonarue
BHYTPEHHETO pecypca.

12. TlpodunakTruueckue UCTIBITAHUS U JUATHOCTUKA U30JIAIIMA 000PYT0BAHHUS
BBICOKOT'O HANPSIKEHHUS.

13. Obmas xapakTepUCTHKA BHEITHEH U30JISITUH.

14. JlnuTtenbHas 3J€KTpUYECKas MPOYHOCTh BHyTpeHHEN n3oisauun. [lonsatue
CTapeHUsI U3OJIALINH.

15. ®usuka paspsga monnuu. [Ipouecc pazsutus moanuu. M30upaTenbHOCTb
MOPa’KaeMOCTH MOJIHUU.



16. TpeOoBaHuUs K AUDIEKTPUKAM, UCTIOIb3yEMbIM BO BHEILIHEH H30JISALUY.

17. IlonsiTue yacTUUHBIX pa3psaa0B. OCHOBHBIE XapaKTEPUCTUKH YaCTUYHBIX
pa3psAI0B U METOJbI UX KOHTPOJIS.

18. [IpuHIMI 1eHCTBUS MOTHHUEOTBOIOB.

19. Ha3nauenue u TUIIBI H30JSTOPOB.

20. Crapenue U30J1KN TIO]T BO3JACHCTBHEM YaCTHUHBIX Pa3psIOB.

21. O01as xapakTepUCTUKA BHYTPEHHUX MEePEHANPSHKEHUI.

22. O61Me cBOMCTBAa BHYTPEHHEN U30JISIUU.

23. TemnnoBoe cTapeHUE BHYTPEHHEN N30SI

24. CnocoObl 3aIMTHI OT NepeHanpskeHnid. OrpaHUuUTENN
IIEpEHAIPSKEHUN.

25. N3onsauus 371eKTPUUECKUX YCTaHOBOK. BHEIIHSAS U BHYTPEHHSS U30JIALIUA.

26. CtapeHue U30JSIIUN PU MEXaHUYECKUX Harpy3Kax.

27. ®uszuka paszpsana moaud. [Iporecc pa3sutus moann. M306upareTbHOCTD
MOPaKa€MOCTH MOJIHUU.

28. Ha3Hauenue 1 TUIIBI H30JISITOPOB.

29. YBnaxHeHne Kak ¢popMma cTapeHus n3omsianuu. Jomycrumeie paboune
Harpy3Ku Ha BHYTPEHHIOK U30JISIUIO.

30. CriocoObl 3a1UThl OT NepeHanpskeHuid. OrpaHuuruTeNn
HEepeHaIPsHKEHUH.



MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHekaMCKuit XUMUKO-TEXHOJIOTHUECKUH (MHCTUTYT) (elepajIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyerus npeonpusmuii
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
CemecTtp: 8— 04HOE, 3a0YHOE U OYHO-3a0YHOTO OTJIETICHUS

DK3aMeHAIIMOHHBIN Omjer Ne 1

1. TlpumeHeHME BBICOKMX HANPSDKEHUHN AJIs IEpelauM SIEKTPUUYECKOM SHEPTUu.
2. TpeboBaHus K IUAIIEKTPUKAM, UCIIOJIb3YEMbIM BO BHEIIHEH U30JISILIHN.

CocraButenb AdmsatyHor 1.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOrO TOCyA1apCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «DJieKTpoIHEpreTuka M 3JeKTPOTEXHUKA»
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8 - 04UHOE, 320YHOE U OYHO-3a04YHOI'0 OTJEJICHUS

IK3aMEeHALMOHHBIN Ouiaer Ne 2

1. Bunsl BHYTpeHHEH U30MSIMUA U MaTepUAIbl, HCTIOIh3yEeMbIE TSI UX U3TOTOBJICHHUS.
2. Tlonsitne yacTHUHBIX pa3psanoB. OCHOBHBIE XapaKTEPUCTHKU YACTUYHBIX Pa3psiioB U
METO/bI UX KOHTPOJIS.

CocraButenb Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHekaMCKuit XUMUKO-TEXHOJIOTHUECKUH (MHCTUTYT) (pelepajIbHOr0 TOCYAapCTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
CemecTtp: 8— 04HOE, 320YHOE U OYHO-3a0YHOTO OTJIETICHUS

JK3aMeHANMOHHBIN Omiaer Ne 3

1. Cucrema KOHTpPOJIS Ka4eCTBa U3OJISIITUOHHBIX KOHCTPYKITUH.
2. TlpuHIUN 1elcTBUS MOJHHEOTBOIOB.

CocraBurenp Adnstynos 1U.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE, 320YHOE U OYHO-3a04YHOI'O OTIEJICHUS

DK3aMEeHAIIMOHHBIN Oumjer Ne 4

1. WM3onsuus 5neKTpUUECKUX YCTaHOBOK. BHEIIHsS U BHYTPEHHSS U30JIALIUA.
2. Ha3znaueHue M TUIIBI H30JSTOPOB.

CocraButenb Adnarynos U.O.




MunucrepctBo 006pazoBanus u Hayku Poccuiickoit ®enepanuun
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
CemecTtp: 8— 04HOE, 320YHOE U OYHO-3a0YHOTO OTJIETICHUS

IK3aMeHAIMOHHBIN Omjer Ne 5

1. Bunsl a1era3oBoro o00opya0BaHusI.
2. CrapeHue U30JISIUN TIOJT BO3JCHCTBHEM YaCTHYHBIX Pa3ps/IOB.

CocraButenn Adnarynos U.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HmxHEeKaMCKHN XHMHKO-TEXHOJIOTHYSCKHA (MHCTHTYT) (heiepaibHOTO TOCYAapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u snepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE, 320YHOE U OYHO-3a04YHOI'O OTIEJICHUS

IK3aMeHANNOHHBIN Oujer Ne 6

1. HcnblTaHuss M30JSALMM  TOBBILIEHHBIM — HampspKeHHEeM. VcnblTaHus — M30JSIMU
HAIpPsDKCHUEM ITPOMBIIIIIEHHON YaCTOTHI.
2. OO0mas xapakTepuCcTUKa BHYTPEHHUX IepeHanpsHKeHUi.

CocraButenb Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHekaMCKuit XUMUKO-TEXHOJIOTHUECKUH (MHCTUTYT) (pelepajIbHOr0 TOCYAapCTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
CemecTtp: 8— 04HOE, 320YHOE U OYHO-3a0YHOTO OTJIETICHUS

IK3aMEeHALMOHHBIH Oumjer Ne 7

1. Ilepenanpsxenus, BO3JICHCTBYIOIINE Ha JJIEKTPOYCTAHOBKH. I'po3oBbie
nepeHanpspkeHus. BHyTpeHHue nepeHanpskeHus.
2. OO0mue cBOICTBa BHYTPEHHEH H30JISIHH.

CocraButenn Adnarynos U.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE, 320YHOE U OYHO-3a04YHOI'O OTIEJICHUS

IK3aMeHANNOHHBIN Omjaer Ne 8

1. 3aBUCUMOCTH DJEKTPUUYECKON MPOYHOCTH BHYTPEHHEH H3OIALMU OT AIUTEIbHOCTH
BO3JICUCTBUS HanpspKeHUs (DJNEKTpUYEeCKUd TpoOOoi, MpUMECHBI TpoOOoi B
KHUJIKOCTSX, TEIUIOBOM MPOOOH, CTapeHHe U30ISIIHH).

2. TemoBoe cTapeHUe BHYTPSCHHEH W30JISIIHH.

CocraButenn Adaarynos 1U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCKuit XUMUKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyerus npeonpusmuii
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
CemecTtp: 8— 04HOE, 320YHOE U OYHO-3a0YHOTO OTJIETICHUS

IK3aMeHAIMOHHBIN Oujier Ne 9

1. M3mepeHus XxapaKTepUCTUK YaCTUYHBIX Pa3psioB.
2. Croco0bl 3aIIUTHI OT TIepeHanpspKeHui. OrpaHIYUTEIH MTePEHATPSIKCHHN.

CocraButenn Adnarynos U.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOrO TOCyA1apCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE, 320YHOE U OYHO-3a04YHOI'O OTIEJICHUS

IK3aMeHAMOHHBIH Omiaer Ne 10

1. PaGota u30s11H B YCIOBUSX IIUTEILHOTO BO3ACHCTBUS pab0overo HaMPsHKCHHUS.
2. Wzonsanus >neKTpUIECKUX YCTAHOBOK. BHEIIHSAS M BHYTPEHHSS H30JISIIIHS.

CocraButenn Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3J1eKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
CemecTtp: 8— 04HOE, 320YHOE U OYHO-3a0YHOTO OTJIETICHUS

JIK3aMeHAMOHHBIA Omiaer Ne 11

1. TlonsiTHE «KpAaTKOBpPEMEHHAs 3JIEKTPUUYECKAs IPOYHOCTH» BHYTPEHHEW H3OJSLUU U
MOBEJICHUE W30JSLMM TPU BO3JACHCTBUM IepeHanpspkeHUd. [loHsTHE BHYTpEHHEro

pecypca.
2. CrapeHue U30JIALUN IPU MEXaHUUECKUX Harpy3Kax.

CocraBurenp Adnstynos U.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HmxHEeKaMCKHN XHMHKO-TEXHOJIOTHYSCKH (MHCTHTYT) (heiepaibHOTO roCyapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE, 320YHOE U OYHO-3a04YHOI'O OTIEJICHUS

JIK3aMEeHAIMOHHBIA Ouier Ne 12

1. Tlpodunakruyeckue UCHBITAHUS U TUATHOCTHKA M30JIALMUA OOOPYIOBAHMSI BBICOKOTO
HaIpsOKEHUs.

2. ®wusuwka paspsma  MoyHWHW. IIpomecc  pasBuTHS ~ MOJHUH.  M30MpaTebHOCTH
MOPAKAEMOCTU MOJIHHH.

CocraButenb Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCKuit XUMUKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Dakynomem ynpaeieHus u a6mMomMamu3ayuy
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusimuii
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
CemecTtp: 8— 04HOE, 320YHOE U OYHO-3a0YHOTO OTJIETICHUS

JK3aMeHAMOHHBIN Oumjer Ne 13

1. OOmas xapakTepuCTHKa BHEIIHECH U30JISAIINH.
2. Ha3znaueHue M THITBI H30JISTOPOB.

CocraButenn Adnarynos U.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaATEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE, 320YHOE U OYHO-3a04YHOI'O OTIEJICHUS

IK3aMeHAIMOHHBIH Ouyer Ne 14

1. /JnurtenpHas 3ieKTpUYECKash MPOYHOCTb BHYTpeHHeW wuzoisiuuu. [loHsTHE cTapeHus
M30JISILUN.

2. VYBnaxHeHHe Kak (opma crapeHus H30JsIuU. JlomycThMmbie pabodme Harpy3kd Ha
BHYTPEHHIOIO H30JISIIHIO.

CocraButenb Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKIACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
CemecTtp: 8— 04HOE, 320YHOE U OYHO-3a0YHOTO OTJIETICHUS

JIK3aMeHAMOHHBIA Omiaer Ne 15

1. ®wmsuka paspsma MonHud. [Ipomecc pa3BuTHs MonHUH.  M30MpaTenbHOCTH
IIOPaKaeMOCTH MOJIHUM.
2. Croco0bl 3aIIUTHI OT NepeHanpsHKeHui. OrpaHIYUTENH ITePEeHATPSIKCHHA.

CocraButenn Adnarynos U.O.

Kpurtepuu onenku:

N 3aureno /
Kpurepuii oueHku Babl Ouenka
He 324YTEeHO
Jlornueckn 00OCHOBaHHBIC, TIOJHBIE U
MpaBWIbHBIE OTBETHI Ha BOIPOCHI.
P p 40 Ot1nuyHO 3a4yTeHo
PazBepHyThIe OTBETHI Ha
JTIOTIOJIHUTEIbHBIE BOMPOCHI.
JloctaTouHo 1mOJHBIM OTBeT. MMeroTcs
TPYAHOCTH B OOOCHOBAHHOCTU CBOETO 32 Xopouio 3auTeHo
OTBETA.
Hemnonuelii oTBeT (B 00IMX yepTax) HA
( m pTax) 32 Y 10BAETBOPUTENHEHO 3auTeHo
BOIPOCHI.
Henornunoe moctpoenue oTBera Ha
Bompockl. HepackpsiTa TeMaTuka <24 HeynosnersopurensHo | He 3aureno
BonpocoB. OTCYTCTBHE apryMEHTAlIUN.




