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Hepelteub Komnemeuuuﬁ u uudukamopoe 00CMUIICeHUA Komnemelmuﬁ c

YKazanuem ymanoe hopmuposanus ¢ npoyecce 0C60CHUsL OUCUUNTIUHDBL
Komnemenuyusn

1) IIK-1 — Cnocoben paspabamoleams omoeibHble pazoeivl NPOEKmMa HA PA3IUYHbIX
cmaousix — NPOEeKMUpPOBAHUsL — CUCMEMbl  INeKMPOCHADdCeHUuss U 0Qhopmasms
MEXHUUECKYI0 OOKYMEeHmMayuio:

IIK-1.1 - 3naem ocHoOBHblIEe HOpPMbI, NPABUILA U NOJONCEHUS, UCHOTb3Yemble Npu
NPOEKMUPOBAHUU CUCMEMbL IIEKMPOCHAONCEHUS, KIACCUDUKAYUIO, KOHCMPYKYULU,
mexHu4ecKue XapaKkmepucmuxu 000py008aHust CUCembl JIeKMPOCHAOINCEHUSL,
IIK-1.2 - Ymeem npoooums mexHUKo-3KOHOMUHECKYIO OYEHKY pa3pabomanHol
cucmemvl IIeKMpPOCHAOHCEHUSL, UCNONb308AMb MeOpemuiecKue 3HaHUsl Ha NpaKmuKe
npu NPOeKmMupO8aHUU CUCMEMbL INeKMPOCHADINCEHUS,

IIK-1.3 - Brnaoeem 6a308vbimu 3HAHUAMU 8 O0OJIACU CUCMEM DJIEKMPOCHAOICECHUSL,
HABLIKAMU UCNONB30BAHUS OCHOBHBIX Memo008 pacuema O NpPoeKmupoB8aHus.
cucmem 31eKMpPOoCHAOHNCEHUS.

2) IIK-2 — Cnocoben paspabamvieams omoeabHble pazoeibl NPoeKma Ha
PA3TUYHBIX CIMAOUSX NPOEKMUPOBAHUSL ABMOMAMUZUPOBAHHOU CUCMeMbl YNPAGIeHUs
MeXHOI02UeCKUMU NPOYECCamu U OOPMISAMb MEXHULECKYIO OOKYMEHMAYUro:
IIK-2.1 - 3naem ocHOGHbIE HOPMbI, NPABUNA U NOJIONHCEHUs, UCNOAb3Yemble Npu
NPOEKMUPOBAHUU ABMOMAMUIUPOBAHHOU CUCMEMbl YIPABIEHUSL MEXHOI0SUYECKUMU
npoyeccamu,; Kiaccuguxkayuio, KOHCMPYKYUU, MeXHUYecKue Xapakxmepucmuru
000pY008aAHUSL  ABMOMAMUZUPOBAHHOU CUCTEMbL YAPABIEHUS MEeXHOL0SUYeCKUMU
npoyeccamu,

IIK-2.2 - Ymeem npoooums mexHuKo-3KOHOMUHECKYIO OYEHKY pa3pabomaHHol
ABMOMAMUIUPOBAHHOU CUCMEMbl VAPAGIEHUS MEXHOI02UYEeCKUMU NPOYecCamil,
UCNONB308AMb  Meopemuyeckue 3HAHUs Ha NpaKmuxke npu NpoeKmuposaHuu
ABMOMAMU3UPOBAHHOU CUCMEMbl YIPABIIEHUS. MEXHON02ULECKUMU NPOYECCAMU,
1IK-2.3 - Bradeem 6a306viMu 3HAHUAMU 8 0OAACMU ABMOMAMUSUPOBAHHBIX CUCTEM
VIPAGIeHUs: MexHOI02UYEeCKUMU NPOYeccamu, HABbIKAMU UCHONb308AHUSL OCHOBHbLX
Memo0o8  pacyema 0Nl NPOESKMUPOBAHUSL — ABMOMAMUSUPOBAHHBIX — CUCHIEM
VIPAaGIeHusi MexHoN02ULeCKUMU NPOYECCaAMU.

3)  IIK-5 — Cnocoben 6vinoansamos pabomovl no 3Hepeemuyeckomy 00C1ed08anuio
000pY008aHUS JIEKMPOMEXHUUECKUX CUCTIEM.
IIK-5.1 - 3naem ocHogHOoe o0bOopyodosanue 00beKmM0O8 NPOhecCUOHANbHOL

0esimenbHOCMU, e20 Napamempol U XapaxkmepucmuKu, pescumsl pabomol;



IIK-5.2 -

Ymeem NPpUMEHAMb

meopemudeckue u npakmudecKkue Memoobl

onpeoesienusi 0CHOBHbIX NAPAMEmpos8 3eKmMpoodOPYO0S8aAHUs U PeHCUMO8 pabombl

dJIeKMpomexXHud4ecKux cucmem,

IIK-5.3 -

Braoeem

Memooamu

onpeoeeHus

OCHOBHbIX

napamempos

91eKMpPo0OOPYOOBAHUSL U PEHCUMOB PAOOMDBL INIEKMPOIHEPSeMUUECKUX CUCTEM.

Hnouxamoput Omanwl hopmuposanus 6 npouecce 0ceoeHus
docmusicenus OuCyUUNIUHbL Haumenoeanue
KomMnemeHnuyuu
OUECHOUHO20
cpeocmea
Jlexuuu | IIpaktuyeckue | Jlabopatopubie Kypcosoit
3aHATHS 3aHATHS MPOEKT (paboTa)
IIK-1.1 Tema 1- Tema 1-6 Tema 1-6 He PI'P/3k3ameH/nabo
6 TIPETyCMOTPEH | PaTOpHBIE PabOTHI
[IK-1.2 Tema 1- Tema 1-6 Tema 1-6 He PI'P/>x3amen/nmabdo
6 MPEyCMOTPEH | PaTOpHBIE pabOTHI
I1K-1.3 Tema 1- Tema 1-6 Tema 1-6 He PI'P/>x3amen/mabo
6 MPEyCMOTPEH | PaTOpHbBIE pabOThI
IIK-2.1 Tema 1- Tema 1-6 Tema 1-6 He PI'P/»x3amen/mabo
6 MPEIyCMOTPEH | paTOpHbBIE pabOThI
IIK-2.2 Tema 1- Tema 1-6 Tema 1-6 He PI'P/3k3ameHn/nabo
6 MPEIyCMOTPEH | PaTOpHBIE pabOThI
IIK-2.3 Tema 1- Tema 1-6 Tema 1-6 He PI'P/>x3amen/nado
6 MPEeyCMOTPEH | PaTOpHbIE pabOThI
IIK-5.1 Tema 1- Tema 1-6 Tema 1-6 He PI'P/>x3amen/nmabo
6 MPEIyCMOTPEH | paTOpHBIE pabOThI
I1K-5.2 Tema 1- Tema 1-6 Tema 1-6 He PI'P/sk3ameHn/nabo
6 TIIPEyCMOTPEH | PaTOpHBIE PabOTHI
IIK-5.3 Tema 1- Tema 1-6 Tema 1-6 He PI'P/>x3amen/mabdo
6 MPEyCMOTPEH | PaTOpHBIE pabOThI

Ilepeuenv ouyenounvix cpeocme no oucyunaune (Mooyio)

Tekymas paboTa cTyJeHTa B TEYEHUE CEMECTpa MuH. Makec.
6asoB 6aymioB
Jlabopatopnast pabora N2 1 5 8
Jlabopatopnas padora N2 2 S) 8




Jlaboparopuas pabora N2 3

JIabopartopnas padora N2 4

JlaboparopHuas paborta N2 5

JlaboparopHnas paborta N2 6

> oy o o1 o1
| 0| O ©o

Pacuerno-rpapuueckas padota (PI'P)

TeKYIIUH PeHTHHT Ry, 36 60

Ioompurenbublie 0amIbl (He Oosiee 6 0aIOB) 3a BHINOJIHEHUE HETUIIOBBIX 3a/IaHUI
MOBBIIICHHON CIIOKHOCTH, ydacthe B onummnuanax, HUP kadenpsi, nammcanue
pedepaToB U BEIOJIHEHUE APYTUX paldOT.

- JK3aMEHAINMOHHBIN pedTHHr R, (0amibl, mpocTaBisieMble SK3aMEHATOPOM 3a
OTBETHI B X0JI€ CJauM 3K3aMmeHa). Ero BenuumHa He q0JpKHA mpeBbimaTh 40 0asioB.

DK3aMEH CUHTACTCS CIaHHBIM, €CJIN CTYACHT IIOJYYHUJI 3a HCTO HC MCHCC 24 6annoB.

OLICHKA oan
OTJINYHO 40
XOPOIIIO 32
YJAOBJIETBOPUTEIHHO 24
HEYJIOBJIETBOPUTEIBLHO MeHee 24

- HTOTOBBII PETHUHT CTYJEHTA M0 AUCIHUILUIMHE ONpeesieTcs no Gpopmyie:

R = Riex T Roxs. MakcumanbHbIil peTHHT cTyneHTa paBeH 100 6ammam.

[lepecuet peHTUHTOBOM CUCTEMBI B TPAIMLUOHHYIO 4-0aJUIbHYIO OLIEHKY:



WNurtepBan 6aminoB pedTuHra OLICHKA
0 <R <60 HeynosnerBopurenbsHO
60 <R <73 Y 10BIETBOPUTENHHO
73 <R ;< 87 Xoporro
87 <R,< 100 OT1iau4HO

HlIkana ouenusanusn

Hudposoe
BbIpa:KeHHe

Beipaskenue B
O0aJjnax:

CioBecHoe
BbIpaKeHHe

Kpurtepum oueHKN HHIMKATOPOB 10CTUKEeHHUS pHu popme

KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OleHKOM

3a4yerT

5

87 -100

OTanuHO
(3auTeHo)

OneHka  «OTIUYHO»  BBICTABISAETCS
CTYJICHTY, ecim TEOPETHICCKOE
coJiep:KaHue Kypca OCBOCHO
MIOJIHOCTHIO, 0e3 po0OeoB;
MCYEPIBIBAOIIIE, MOCTIEI0BATENBHO,
YETKO W JIOTUYECKH CTPOMHO H3Jaraet
MaTtepuan; CBOOOJHO CIpPAaBIsSETCS C
3aJladyaMH, BOINPOCAMH H JIPYTUMHU
BUJAMU MIPUMEHEHUS 3HAHUK;
WCIIOJIb3YET B OTBETE JOIOJHUTEIHHBIN
Matepual  BCE€  MPEAYCMOTpPEHHbBIC
MpPOrpaMMOil  3aJlaHusl  BBIMIOJIHEHBI,
KaueCTBO WX BBIMIOJHEHUS OIICHEHO
YHCIIOM 0aos, OMU3KUM K
MaKCHUMaJIbHOMY; AHATU3UPYET
MOJIyYEHHBIE PEe3YyJbTaThl; MPOSBISET
CaMOCTOSITENILHOCTh TIPU BBITIOJIHEHUU
3a1aHUI

73 -87

Xoporio
(3auTeHO)

OrneHka

CTYJICHTY,
coJiepKaHue
IIOJIHOCTBIO,

«XOpOIII0»  BBICTABJISCTCS
ecIu TEOPETUYECKOE
Kypca OCBOEHO
HE00XO0IUMBIE
MIPAKTUYECCKHE KOMITCTEHITHH B
OCHOBHOM c(OpMHpOBAHBI, BCE
MIPEyCMOTPECHHBIC POTPaMMOit
oOyueHus yaeOHbIC 3aJIaHus
BBITOJIHEHBI, KAYECTBO MX BBITIOJTHCHUS
JIOCTaTO4HO BhICOKOE. CTYAEHT TBEpIO
3HaeT MaTepual, TIPaMOTHO U IO
CYIIECTBY H3JIaraeT €ro, He IOIycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOMPOC.

60 - 73

Y noBnerBop

OI_ICHKa «YAOBJICTBOPHUTCIIBLHO»

Onenka
«3a4TEHO»
BBICTABJISIETCS
CTYZIEHTY, €CIH
OTBETHI Ha
BOTIPOCHI o
TeMaM
JMCIUTITHHBI
MocJe10BaTeIbH
Bl,  JIOTUYECKH
U3JI0KEHBI,
JOIYCKaroTCs
HE3HAYNUTEITbHBI
€ HeIoYeTHl B
OTBETE
CTYACHTA, TaKue
KaK OTCYTCTBHUE
CaMOCTOSITENTEHO
ro BBIBO/IA,
peueBbie
OLIMOKY U TP




UTEIHHO
(3auTeHo)

BBICTABJIETCS CTYIEHTY, eciu
TEOPETUYECKOE  COJEp)KaHue  Kypca
OCBOEHO YAaCTUYHO, HO MpoOenbl He
HOCST  CYLIECTBEHHOIO  XapakTepa,
OO0JIBIINHCTBO MPEyCMOTPEHHBIX
IIPOrpaMMOH 3a1aHUI BBIIIOJIHEHO, HO B
HUX MMEIOTCS OIIMOKH, IIPU OTBETE Ha
IIOCTaBJICHHBIN BOIIPOC CTYJIEHT
JOIyCKAaeT HETOYHOCTH, HEIOCTATOYHO
IIpaBUJIbHBIE (bOpMyYIHPOBKH,
HaOJII0AAI0TCS HApYLIEHUs JIOTUYECKOM
IIOCJIEZ0OBATEBHOCTH B M3JI0)KEHUU
IIPOrPaMMHOT0 MaTepHaIa.

2 Huxe 60

Heynosners
OPHTEIBHO
(ue 3auTeHO)

Ouenka «HEYIOBIETBOPUTEIILHO
BBICTABIIICTCA CTYJEHTY, €CIIM OH HE
3HAECT 3HAYUTECIbHON 4acTH
MIPOrpaMMHOTO MaTepHalia, JOIyCKaeT
CYIIECTBEHHBIC OIIMOKH, HEYBEPCHHO, C
OOJIBIITUMU 3aTPYIHEHUSMH BBITIOTHSICT
MPAKTHYECKHE pPadOThl, HEOOXOIAMMBIE
MPaKTUYECKHE KOMIICTCHIINH HE
c(hOpMHUPOBAHHI, OOJIBIIIMHCTBO
MPEAYCMOTPEHHBIX porpamMmoit
oOy4yeHHMs  y4eOHBIX  3a/JaHUl  He
BBINOJHEHO, KA4€CTBO WX BBIITOJTHCHHS
OIICHEHO YHCJIOM OaysIoB, OJM3KUM K

MUHHUMAJIbHOMY

OrneHka
3a4TCHOY
BBICTaBJISICTCS
CTYACHTY, €CJIH
CTYACHT HE
3HAET OCHOBHBIX
MMOHATHIL  TEMBI
JUCHMITIIHEL,
HE OTBEYacT Ha
JIOTIOJTHUTEIBHEI
€ W HaBOIAIINC
BOIIPOCHI
MPENOAaBATENS.

«HEC

KpaTkasi xapakTepHCTHKA OLIEHOYHBIX CpPeIcTBA

Haumenoeanue
OUEHOUHO020

cpeocmea

I(pamka;z xXapakmepucmuka oyeno41Hozo cpedcmea

IlIpeocmagnenue
OUEeHOUHO020

cpeocmea 6 honoe

2

3

4

JlaGoparopHas

pabora

D10 BUA yueOHOU pabOThI, IIEIbI0 KOTOPOU SIBIISIETCA

H3y4YeHue (uccnenoBanue, HU3MEPEHHE)

XapaKTepUCTUK Ja00paTOPHOTO 0OBEKTA.
[ens mabopaTOPHBIX 3aHATUNA: OCBOCHHE MU3y4aeMOu
yueOHOW JMCHMIUIMHBI, MPHOOpETEeHHE HAaBBIKOB

MPAKTUYECKOTO TMPUMEHEHUs 3HaHWi  y4uyeOHOU

JUCHUITIIMHBI (,[[I/ICI_II/IHJ'II/IH) C  HUCIOJBb30BaHHEM

TEXHUYECKUX CPEACTB U (WIK) 000py10BaHUS

Tembl 1a00paTOPHBIX
paboT, KOHTPOJHHBIC

BONPOCHI [0  TeMe
nabopaTopHOit
paboThl, BOIMPOCHI K

KOJUJTIOKBUYMY




PacuetHo- Cpenactso IIPOBEPKU yMEHUHI npumeHsaTh | Komruiekt  3amanuii
rpaguydeckas IIOJIyYECHHBIE 3HAHMS [0 3apaHee OINpPEIEICHHOM | BBITNIOJIHEHUS
pabota METOAMKE U1 PELICHWS 3a4ad4 WU 3aJaHud 110 | pacyeTHO-

MOJIYJIH0 WJIU JUCLUILINHE B LIEJIOM. rpaduueckoil paboTbI




MuHucTepcTBO HayKu U BhIcIero oopa3oBanus Poccuiickoit denepanuun
HmxHekaMCKuil XUMHKO-TEXHOJIOTMUECKUI UHCTUTYT ((uinan)
benepabHOTO TOCYAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIFHOTO YUPEIKICHUS
BbICIIIEr0 00pa30BaHUs
«Ka3zancknii HalMOHAIBHBIN HCCIIE0BATENBCKANA TEXHOJIOTMYECKUN YHUBEPCUTET
(HXTHU @I'FOY BO «KHUTY »)

Daxynromem Undopmayuonnvlx mexnHoro2uil

Kagheopa dnexmpomexnuku u snepeoobecneyenus npeonpusamuii

Hamnpasnenue noarotoBku: 13.03.02 «DIeKTPOIHEPTETUKA U DJICKTPOTEXHUKAY

[Tpoduns/mporpamma: « IMEKTpOCHAOKESHUE)
Cemectp: 6
YTBEPXIAIO
3aB.kadeapoit OTIOII E.B. Tymaera

« » 20 I.

JK3aMeHanMOHHBIN Ouster N2 1

1. ITonsitre snexkrpodrrepreTudeckux cuctem (D9C) u cereit. Knaccuduxarus u
BU/JIBI DJICKTPUUYECKUX CETEH.
2. KoMrieHcanus peakTHBHOM MOIITHOCTH. THIThI KOMITEHCUPYIOIINX YCTPOHCTB.

CocTtaBurenb K.T.H., joueHt I'annues P.H.



MuHucTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepanuu
HmxHekaMCKuil XUMHKO-TEXHOJIOTMUECKUI UHCTUTYT ((uiinan)
benepabHOTO TOCYAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIFHOTO YUPEIKICHUS
BbICIIIEr0 00pa30BaHUs
«Ka3zancknii HalMOHAIBHBIN MCCIIE0BATEIBCKANA TEXHOJIOTUYECKUN YHUBEPCUTET
(HXTHU @I'FOY BO «KHUTY »)

Daxynromem Undopmayuonnvlx mexnHoro2uil

Kagheopa dnexmpomexnuku u snepeoobecnevenus npednpusmuii

Hamnpasnenue noarotoBku: 13.03.02 «DIeKTPOIHEPTETUKA U DJICKTPOTEXHUKAY

[Tpoduns/mporpamma: « IMEKTpOCHAOKESHUE)

CemecTp: 6
YTBEPXIAIO
3aB.kadenpoit OTDOII E.B. Tymaesa

« » 20 T.

IK3aMeHANMOHHBIN Ouiter NQ 2

1. Cxewmsi 3amenienus (C3) nunuit anexrpornepenaun (JIDII). [Tapamerpsr C3
JIDIL
2.Perymupytontuit 53¢ heKT Harpy3Ku.

CocTaBHUTEND K.T.H., noueHt I'anues P.H.



MuHucTepcTBO HayKu U BeIciiero oopasosanust Poccuiickoit denepauun
HmxHekaMCKuil XUMHKO-TEXHOJIOTMUECKUI UHCTUTYT ((uinan)
benepabHOTO TOCYAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIFHOTO YUPEIKICHUS
BbICIIIEr0 00pa30BaHUs
«Ka3zancknii HalMOHAIBHBIN HCCIIE0BATENBCKANA TEXHOJIOTUYECKUI YHUBEPCUTET
(HXTHU @I'FOY BO «KHUTY »)

Daxynromem Undopmayuonnvlx mexnHoro2uil

Kagheopa dnexmpomexnuku u snepeoobecneyenus npeonpusamuii

Hamnpasnenue noarotosku: 13.03.02 «DIeKTpOIHEPTETUKA U DJICKTPOTEXHUKAY

[Tpoduns/mporpamma: « IMEKTpOCHAOKESHUE)

CemecTp: 6
YTBEPXIAIO
3aB.kadenpoit OTIOII E.B. TymaeBa

« » 20 I.

JK3aMeHAMOHHBIN Omster N2 3

1. Cxembl 3aMernieHust TpaHcPopMaTopoB U aBToTpaHchopmatopos. [lapameTpsr
C3.

2. banaHc peakTUBHOW MOIITHOCTHU U €T0 CBSI3b C HANPSHKCHUEM.

CocraButelb K.T.H., JoueHT I'anues P.H.



MuHucTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepanuu
HmxHekaMCKuil XUMHKO-TEXHOJIOTMUECKUI UHCTUTYT ((uinan)
benepabHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BbICIIIEr0 00pa30BaHUs
«Ka3zancknii HalMOHAIBHBIN MCCIIE0BATEIBCKANA TEXHOJIOTUYECKUN YHUBEPCUTET
(HXTHU @I'FOY BO «KHUTY »)

Daxynromem Undopmayuonnvlx mexnHoro2uil

Kagheopa dnexmpomexnuku u snepeoobecneyenus npeonpusamuii

Hamnpasnenue noarotosku: 13.03.02 «DIeKTpOIHEPTETUKA U DJICKTPOTEXHUKAY

[Tpoduns/mporpamma: « IMEKTpOCHAOKESHUE)

CemecTp: 6
YTBEPXIAIO

3aB.kadenpoit OTIOII E.B. TymaeBa

« » 20 I.

IK3aMeHAMOHHbIN Ouster N2 4

1. IlonsiTUE BETBH, y3Jia, KOHTYpa 3eKTpuuecKkoil ceTu. [loHsiTne pa3oMKHYTON U
3aMKHYTOM C€TH. AKTUBHBIE U TACCUBHBIC 3JIEMEHTHI. [[OHsTHE ypaBHEHMI

YCTaHOBHUBILETOCS PEKUMA.
2. PerynupoBanue yactotsl B 99C.

CocTtaBurenb K.T.H., gjonieHT "'anues P.H.



MuHucTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepanuu
HmxHekaMCKuil XUMHKO-TEXHOJIOTMUECKUI UHCTUTYT ((uinan)
benepabHOTO TOCYAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIFHOTO YUPEIKICHUS
BbICIIIEr0 00pa30BaHUs
«Ka3ancknii HalMOHAIBHBIN HCCIIE0BATEIBCKUA TEXHOJIOTMYECKUN YHUBEPCUTET
(HXTHU @I'FOY BO «KHUTY »)

Daxynromem Undopmayuonnvlx mexnHoro2uil

Kagheopa dnexmpomexnuku u snepeoobecneyenus npeonpusamuii

Hamnpasnenue noarotoBku: 13.03.02 «DIeKTPOIHEPTETUKA U DJICKTPOTEXHUKAY

[Tpoduns/mporpamma: « INEKTpOCHAOKESHHUE)

CemecTp: 6
YTBEPXIAIO
3aB.kadenpoit OTDOII E.B. Tymaesa

« » 20 I.

IK3aMeHAMOHHBIN Ouster N2 5

1. Pacuer pexxuma JIDII npu 3a1aHHOM TOKE HArpy3Ku (MpU U3BECTHOM
HaMpsHKEHUH B KOHIIE, a 3aTEM — B HayuaJe JIMHUHN).
2. PerynupoBaHue 4aCTOTHI BpAIICHUS TYPOUHBI.

CocTtaBurenb K.T.H., joueHt 'anues P.H.



MuHucTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepanuu
HwmxHexkaMCKuil XUMHKO-TEXHOJIOTMYECKUN HHCTUTYT ((uiinan)
benepabHOTO TOCYAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIFHOTO YUPEIKICHUS
BbICIIIEr0 00pa30BaHUs
«Ka3zancknii HalMOHAIBHBIN MCCIIE0BATEIBCKANA TEXHOJIOTUYECKUN YHUBEPCUTET
(HXTHU @I'FOY BO «KHUTY »)

Daxynromem Undopmayuonnvlx mexnHoro2uil

Kagheopa dnexmpomexnuku u snepeoobecneuenus npednpuamuii

Hamnpasnenue noarotoBku: 13.03.02 «DIeKTPOIHEPTETUKA U DJICKTPOTEXHUKAY

[Tpoduns/mporpamma: « IMEKTpOCHAOKESHUE)

CemecTp: 6
YTBEPXIAIO
3aB.kadenpoit OTIOII E.B. TymaeBa

« » 20 I.

Ik3amMmeHannoOHHbIN Omster N2 6

1. Pacuer pexxuMa JTUHUM NPU 33JaHHON MOITHOCTH Harpy3Kku (IIpu U3BECTHOM
HaIps>KEHUH B KOHIIE, a 3aTEM — B Hayalle JTUHUN).

2. bajanc akTUBHOM MOIIHOCTH U CBSI3b €TI0 C YaCTOTOI.

CocrtaBurenb K.T.H., no1ieHT 'aaues P.H.



MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit denepanuu
HuxHexkaMCKU XUMHUKO-TEXHOJIOTHUECKUNA UHCTHTYT ((pumuan)
benepabHOTO TOCYIAPCTBEHHOTO OOHKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIET0 00pa30BaHUs
«Ka3zaHCKu HallMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET
(HXTHU @I'FOY BO «KHUTY »)

Daxyromem UndopmayuorHHblx mexHoro2ull

Kageopa dnekmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hampasnenue noarorosku: 13.03.02 «OyeKTpOIHEPreTHKA U SJIEKTPOTEXHUKA»

[Tpoduns/mporpamma: «INEKTPOCHAOKEHHE

CemecTp: 6
YTBEPXIAIO

3aB.xadenpoit OTIOII E.B. TymaeBa

« » 20 I.

JK3aMeHaMOHHBIN ouster N2 7

1. ITagenue u noteps Hanpspkenust B JIDI Harpy3ku (Mpy U3BECTHOM HAINPSKEHUU B
KOHIIE, a 3aTE€M — B HayvaJe JIMHUH).

2. Pacnipenenenue Hanpsbkenuid B JIDII ¢ AByXCTOPOHHUM MUTAHUEM.

CocraBuTelb K.T.H., qoueHT I'annes P.H.



MuHucTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepanuu
HmxHekaMCKui XUMHKO-TEXHOJIOTMUECKUI UHCTUTYT ((uinan)
benepabHOTO TOCYAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIFHOTO YUPEIKICHUS
BbICIIIEr0 00pa30BaHUs
«Ka3zancknii HalMOHAIBHBIN MCCIIE0BATEIBCKANA TEXHOJIOTUYECKUN YHUBEPCUTET
(HXTHU @I'FOY BO «KHUTY »)

Daxynromem Undopmayuonnvlx mexnHoro2uil

Kagheopa dnexmpomexnuku u snepeoobecneyenus npeonpusamuii

Hamnpasnenue noarotosku: 13.03.02 «DIeKTpOIHEPTETUKA U DJICKTPOTEXHUKAY»

[Tpoduns/mporpamma: « IMEKTpOCHAOKESHUE)

CemecTp: 6
YTBEPXIAIO

3aB.kadenpoit OTIOII E.B. TymaeBa

« » 20 I.

JK3aMeHAMOHHBIN Omster N28

1. Pacuer pa3oMKHYTOM ceTu (B JIBa 3Tara) Mpy 3aaHHON MOIIHOCTH Harpy3Ku U
HaIpPSKEHUW UICTOYHUKA MUTAHUSL.

2. Pacnipeienienrie MOTOKOB MOIIIHOCTEH B MPOCTHIX 3aMKHYTBIX CETAX (MpU
W3BECTHBIX HANPSDKCHUSIX B KOHIIE JIMHUM, B HAYaJle U MO KOHIAM JIMHUH).

CocraBuTenb K.T.H., nonieHt ['anueB P.H.



MuHucTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepanuu
HmxHekaMCKuil XUMHKO-TEXHOJIOTMUECKUI MHCTUTYT ((uinan)
benepabHOTO TOCYAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIFHOTO YUPEIKICHUS
BbICIIIEr0 00pa30BaHUs
«Ka3zancknii HalMOHAIBHBIN MCCIIE0BATEIBCKANA TEXHOJIOTUYECKUN YHUBEPCUTET
(HXTHU @I'FOY BO «KHUTY »)

Daxynromem Undopmayuonnvlx mexnHoro2uil

Kagheopa dnexmpomexnuku u snepeoobecnevenus npeonpusmuii

Hamnpasnenue noarotosku: 13.03.02 «DIeKTpOIHEPTETUKA U DJICKTPOTEXHUKAY»

[Tpoduns/mporpamma: « IMEKTpOCHAOKESHUE)

CemecTp: 6
YTBEPXIAIO
3aB.kadenpoit OTDOII E.B. Tymaesa

« » 20 T.

Ox3aMeHanMOHHBbIH OnsieT N29
1. Pacuer cetu U3 ABYX MOCJIE€IOBATENBHBIX JUHUN MIPU 3aJAHHON MOIIIHOCTH

Harpy3Ky U HalpsDKEHUU B KOHIIE JIMHUH.

2. PacueT 1MHMM ¢ paBHOMEPHO pacipeiesIeHHON Harpy3Kou.

CocraButelb K.T.H., no1eHT I'anues P.H.



MuHucTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepanuu
HmxHekaMCKuil XUMHKO-TEXHOJIOTMUECKUI UHCTUTYT ((uinan)
benepabHOTO TOCYAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIFHOTO YUPEIKICHUS
BbICIIIEr0 00pa30BaHUs
«Ka3ancknii HalMOHAIBHBIN HCCIIE0BATEIBCKANA TEXHOJIOTUYECKUI YHUBEPCUTET)
(HXTHU @I'FOY BO «KHUTY »)

Daxynromem Undopmayuonnvlx mexnHoro2uil

Kagheopa dnexmpomexnuku u snepeoobecneyenus npeonpusamuii

Hamnpasnenue noarotosku: 13.03.02 «DIeKTpOIHEPTETUKA U DJICKTPOTEXHUKAY»

[Tpoduns/mporpamma: « IMEKTpOCHAOKESHUE)

CemecTp: 6
YTBEPXIAIO
3aB.kadenpoit OTDOII E.B. Tymaesa

« » 20 I.

JK3ameHannoHHbIN Omster N210

1. PacueTHble Harpy3Ku NOACTaHIUU.

2. OnpeenieHre HauOOJIbIIIEH TTOTEPU HANPSKEHUS

CocTtaBurenb K.T.H., joueHt I'annes P.H.



MuHucTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepanuu
HmxHekaMCKuil XUMHKO-TEXHOJIOTMUECKUI UHCTUTYT ((uinan)
benepabHOTO TOCYaPCTBEHHOTO OI0HKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BbICIIIEr0 00pa30BaHUs
«Ka3zancknii HalMOHAIBHBIN MCCIIE0BATEIBCKANA TEXHOJIOTUYECKUN YHUBEPCUTET
(HXTHU @I'FOY BO «KHUTY »)

Daxynromem Undopmayuonnvlx mexnHoro2uil

Kagheopa dnexmpomexnuku u snepeoobecneyenus npeonpusamuii

Hamnpasnenue noarotoBku: 13.03.02 «DIeKTpOIHEPTETUKA U DJICKTPOTEXHUKAY

[Tpoduns/mporpamma: « IMEKTpOCHAOKESHUE)

CemecTp: 6
YTBEPXIAIO
3aB.kadenpoit OTIOII E.B. TymaeBa

« » 20 I.

Ix3ameHannoHubii ouster N2 11

1. Pacuer pexuma JIDII npu 3a1aHHOM TOKE Harpy3kHu (Ipy U3BECTHOM
HaIpsHKEHUH B KOHIIE, a 3aT€M — B Hadalle JIUHUN).

2. bajmaHnc akTUBHOM MOIIHOCTH U CBSI3b €TI0 C YaCTOTOIA.

CocraBuTelb K.T.H., qoueHT I'annes P.H.



MuHucTepcTBO HayKu U BeIciiero oopasosanust Poccuiickoit denepauun
HmxHekaMCKuil XUMHKO-TEXHOJIOTMUECKUI UHCTUTYT ((uinan)
benepabHOTO TOCYAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIFHOTO YUPEIKICHUS
BbICIIIEr0 00pa30BaHUs
«Ka3zancknii HalMOHAIBHBIN HCCIIE0BATENBCKANA TEXHOJIOTUYECKUI YHUBEPCUTET
(HXTHU @I'FOY BO «KHUTY »)

Daxynromem Undopmayuonnvlx mexnHoro2uil

Kagheopa dnexmpomexnuku u snepeoobecneyenus npeonpusamuii

Hamnpasnenue noarotosku: 13.03.02 «DIeKTpOIHEPTETUKA U DJICKTPOTEXHUKAY

[Tpoduns/mporpamma: « IMEKTpOCHAOKESHUE)

CemecTp: 6
YTBEPXIAIO

3aB.kadenpoit OTIOII E.B. TymaeBa

« » 20 I.

DK3aMeHAIMOHHBIN OnJter N212

1. ITonsTue BeTBH, y3ia, KOHTypa 3JeKTpuyeckoi ceTu. [loHaTue pa3oMKHYTON U
3aMKHYTOW CETH. AKTUBHBIE U IACCUBHBIC dJIEMEHTHI. [IOoHATHE YypaBHEHUN

YCTaHOBUBIIIETOCS PEXKUMA.

2. PerynupoBaHue 4acTOThI BpallleHUs TypOUHBI.

CocraButenb K.T.H., JoueHT I'anues P.H.



MuHucTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepanuu
HmxHekaMCKuil XUMHKO-TEXHOJIOTMUECKUI UHCTUTYT ((uinan)
benepabHOTO TOCYAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIFHOTO YUPEIKICHUS
BbICIIIEr0 00pa30BaHUs
«Ka3zancknii HalMOHAIBHBIN MCCIIE0BATEIBCKANA TEXHOJIOTUYECKUN YHUBEPCUTET
(HXTHU @I'FOY BO «KHUTY »)

Daxynromem Undopmayuonnvlx mexnHoro2uil

Kagheopa dnexmpomexnuku u snepeoobecneyenus npeonpusamuii

Hamnpasnenue noarotosku: 13.03.02 «DIeKTpOIHEPTETUKA U DJICKTPOTEXHUKAY»

[Tpoduns/mporpamma: « IMEKTpOCHAOKESHUE)

CemecTp: 6
YTBEPXIAIO

3aB.kadenpoit OTIOII E.B. TymaeBa

« » 20 I.

Ix3ameHannoHHbIil ouster N2 13
1. CxemblI 3amMelieHUs TpaHCPOPMATOpOB U aBTOTpaHCPopMaTopoB. [TapameTpsl

C3.
2. Pacnipenienienrie moTOKOB MOIIIHOCTEH B MTPOCTHIX 3aMKHYTBIX CETAX (TIpH
M3BECTHBIX HAMPSKEHUSIX B KOHIIE JJUHUM, B HAyalle U M0 KOHIIAM JINHUN).

CocraBuTenb K.T.H., nonieHt ['anueB P.H.



MuHucTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepanuu
HmxHekaMCKuil XUMHKO-TEXHOJIOTMUECKUI UHCTUTYT ((uinan)
benepabHOTO TOCYAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BbICIIIEr0 00pa30BaHUs
«Ka3zancknii HalMOHAIBHBIN MCCIIE0BATEIBCKANA TEXHOJIOTUYECKUN YHUBEPCUTET
(HXTHU @I'FOY BO «KHUTY »)

Daxynromem Undopmayuonnvlx mexnHoro2uil

Kagheopa dnexmpomexnuku u snepeoobecneyenus npeonpusamuii

Hamnpasnenue noarotoBku: 13.03.02 «DIeKTpOIHEPTETUKA U DJICKTPOTEXHUKAY

[Tpoduns/mporpamma: « IMEKTpOCHAOKESHUE)

CemecTp: 6
YTBEPXIAIO
3aB.kadenpoit OTDOII E.B. Tymaesa

« » 20 I.

JK3amMeHanMOHHbIN Omster N214

1. Cxewmpl 3amennenus (C3) nunuii anekrponepenayuun (JIDII). [Tapamerpst C3 JIDIL.

2. Pacuer nMHUM ¢ paBHOMEPHO pacipeiesieHHON Harpy3Kou

CocraBuTenb K.T.H., norieHt ['anueB P.H.



MunucTepcTBO HayKH | BhICIIEro oOpa3oBanus u Poccuiickoit denepanuu
HwxHekamMCKkuii XUMUKO-TEXHOJIOTUYECKUI MHCTUTYT ((puiTra)
beneparTbHOTO TOCYAapPCTBEHHOTO 00 PKETHOTO 00Pa30BaTEILHOTO YUPEHKICHUS
BBICIIEr0 0Opa3oBaHuUs
«Ka3zaHCcknil HalMOHATBHBIA UCCIEA0BATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTETY
(HXTU ®I'BOY BO «kKHUTVY»)

®dakynbreT UHDOPMAITMOHHBIX TEXHOJIOTUM
Kadenpa DieKTpoTeXHUKU U I3HEprooOecneyeHus: NpeAnpUusTUn

Y4eOHbIM IJIAHOM o HaIPaBJICHUIO IIOATOTOBKU 13.03.02

«DNEKTPOIHEPTeTUKA M DJIEKTPOTEXHUKA» [UIi OOyYaroMIMXCS MPEayCMOTPEHO
MPOBEJICHUE JTA0OPATOPHBIX PadOT MO AUCHUILIMHE «DJEKTPOIHEPIeTUUECKUE
CUCTEMBI U CETH».
JlabGopaTopHble 3aHATHS MO NUCLUIUIMHE TPOBOISATCS B CIIELHAIBHO 000PYA0BAHHBIX
7a00paTopusAX C MPUMEHEHHUEM HEOOXOJMMBIX CPEACTB 00yuyeHus: J1abopaTOpHOro
o0opynoBaHusi, 00pa3lOB [UIsl HCCIEAOBaHUM, Meroaudeckux mnocobuid. Ilenb
pOBENEeHUsT JabOpaTOpHBIX padOT - NPAKTUYECKOE OCBOCHUE TEOPETHUECKUX
MOJIOKEHUH JIKIIMOHHOT'O MaTepuaa, a TakKe BbIpaboTKa CTyJIeHTaMu

JlaGopaTtopnas padora N2 1 «McciaemoBanue mapaMeTpoB YCTaHOBUBIIETOCS
pexxkrMa paboThl TpaHchopMaTopay

JlaGopaTopnas pa6ora N2 2 «l3MepeHne mapaMeTpoB YCTAHOBHBILIETOCS PEKUMA
pabOThI JIMHUH DIIEKTPOTIepeIay»

JlaGopaTopHas padora N2 3 «M3mepeHue mapamMeTpoB YCTAaHOBHBIIETOCS peXUMa
Pa30MKHYTOM CETH»

JlaGopaTopnas padora N2 4 «CHsATHE CTaTHYECKOM XapaKTEPUCTHKH MOIIHOCTH IT0
HaIpsHKEHUIo OaTapend KOHJEHCATOPOBY»

JlabopaTtopnass pa6ora N2 5 «BnusHue koMIieHcanuu PEaKTHUBHOW MOIIHOCTH C
MOMOIIFI0 KOHJIGHCATOPHOW Oarapen Ha MapaMeTphl yCTAaHOBHBIIETOCS PEKHUMA
Pa30MKHYTOM PacIpeaeIuTEIbHON AIEKTPUIECKON CET

JlaGopatopnas padora N26 «lcciaenmoBanne ycraHoBuBmmXcsi pexumoB JIOIT ¢
OJIHAM HCTOYHUKOM ITUTaHUS»

enp u 3amaun 1a00paTOPHBIX PAOOT, OCHOBHBIE MOHATHS, MOPAIOK U
METOJIMKA BBINOJHEHUS MCCIIEIOBAHUW, KOHTPOJBHBIE BOIPOCH I  CHAYH
OpUBEIEHbl B METOAMYECKUX YKa3aHMsIX K JabopaTopHbIM paboTraM 1O
«PacnpeennTenbHbIM CETSIM CUCTEM AJIEKTPOCHa0keHUs» aBTopoB: AMuposoiil C.C.,
Yekynos H.H., bynarosa B.M., uznanasix KHUTY r. Kazanu, 2011 1., 36 c.

Kpurepun ouenkm: JlabopatopHas paboTa cUMTaeTcsi 3a4TEHHOM, €CJIM OHA
OTIIMYAETCsl TOCIEA0BATENbHOCTRIO, MPAaBUIBHOCTHIO MOJYYEHHBIX PE3YJIbTaTOB U
BbIBOZIOB. [lpm 3TOM CTyA€HT JE€MOHCTPUPYET XOpPOUIYIO0 CTENeHb BIaJCHUS
Ipe/iCTaBlIeHHbIM  MaTepuaiioM. OTBeTbl  (OPMYIUPYIOTCS  apTyMEHTHUPOBAHO.



MunuManpHbIii  Oal 32 Kaxaylo J1labopaTOpHyro paboTy cocCTaBisieT S
(YIOBIIETBOPUTENBHO), CpeaHUil Oaym — 6-7 (Xopoino), MakCUMallbHbIM Oam — 8
(oyimuHO). B ckoOkax nmpuBeieHbI OauTbl 4 cemecTpa.

JlaGopatopHasi paboTa HE 3aUUTHIBAETCS, €CIIM OHA BBIINOJHEHA C OIIUOKAMHU,
MOJIYYCHHBIC PE3YJbTaThl 3HAYWUTEIBHO OTIWYAIOTCS OT WCTHHHBIX. Y CTyACHTA
OTCYTCTBYIOT YETKHE OTBETHI HA TTOCTABJICHHBIC BOITPOCHI.

CocraBuTtenb K.T.H., JoueHT ['anuen P.H.

« » 20 T.




MunucTepcTBO HayKH | BbIciero oopazoBanus u Poccuiickoit deneparuun
HwxHekamMCKkuii XUMUKO-TEXHOJIOTUYECKU MHCTUTYT ((puiTra)
beneparTbHOTO TOCYAapPCTBEHHOTO 00 PKETHOTO 00Pa30BaTEILHOTO YUPEHKICHUS
BBICIIEr0 0Opa3oBaHuUs
«Ka3zaHCcknil HalMOHATBHBIA UCCIEA0BATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTETY
(HXTU ®I'BOY BO «kKHUTVY»)

®dakynbreT UHDOPMAITMOHHBIX TEXHOJIOTHM
Kadenpa DieKTpoTeXHUKU U I3HEprooOecneyeHus: NpeAnpUusTUn

3ajaHue Ha BBIIIOJIHEHUE pacyeTHO-rpaduieckoil paboTsl «PacyeT anekTpuyeckon
CETH» M0 AUCIUIUIMHE
«JIEKTPO3HEPreTHYecKHe CUCTEMBbI H CeT)

NcxonHbiMuM  JaHHBIMU  JUISL  pacyuera SBISIIOTCS:  CXE€Ma  PACIOJIOKECHUS
MMOHU3UTENIBHBIX MOJCTAaHLUMM, MOIIHOCTA HArpy3ok mnoactaniui PH, MBrT,
ko3 pureHTs MoHOCTH nojcTanui Cos y, MakCUMallbHOE paboyee HanpsHKeHHUE
ceTu Uy, KB, HanpsbkeHue B aBapuitHoMm pexxkume U,,, kB, koapdunneHT MomHocTH
cetu Cos ¢, YUCIIO YACOB UCIOIb30BAHUSI MAaKCUMAIbHON HArpy3ku T,.

Heo6x0a1Mo BBITIOIHUTD CHEAYIOIINE MYHKTHI TPOEKTA.
4) BpiOpaTh ABa palMOHAIbHBIX BApUAHTA CETH.
5) BriOpaTh HOMUHATBLHOE HAPSKEHHE.
6) Paccuurarh 6anaHc MOLTHOCTEN B BRIOpDAHHBIX BapUAHTAX.
7) Onpenenuts MOIIHOCTh U BEIOPATh KOMIIEHCUPYIOIIUE YCTAHOBKH.
8) BriOparts ceuenue mpososioB BJIL.

9) BriOpath TpanchopMaTOphI MOACTAHIIUN.

10) BriOpath cxeMbl MMOJICTAHITUMN.
11) Paccunrarh TEXHUKO-DKOHOMUYECKHUE ITOKA3ATEIN CETH.
12) PaccunTath MakCUManbHBIA U OCICABAPUNHBIN PEKUMBI CETH.

13) Bri6pats 000pyoBaHKe MOJCTaHITUH.
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3aganmne 9 3ananue 10
Newe g 2 3 | 4| s Newe |4 2 3 | 4| s
T T
PH, P,
19 15 18 25 30 35 38 17 13 20
MBT MBT
Cosy | 0,92 | 0,75 0,83 | 0,82 091 Cosy | 0,85 | 0,72 0,82 [ 090 | 0,76
Umax, 115 Umax, 110
% %
U U
™ 105 * 105
% %
Cos 0,03 Cos 0,94
ye ye
Ta 4200 4 Ta 4300 4
3apanmue 11 Saganue 12
9 o
Newe g 2 3 | 4| 5 Newe g 2 3 | 4| 5
T T
PH, P,
19 35 19 17 24 38 22 19 24 21
MBt MBT
Cosy | 0,81 | 0,78 0,80 | 0,82 | 0,76 Cosy | 0,91 | 0,89 0,76 | 0,82 | 0,76
Umax, 118 Umax, 118
% %
Uas, 105 Uas, 106
% %
C Ci
o 0,04 o 0,93
ye ye
Ta 4100 4 Ta 4200 g4
3aganme 13 3aganmne 14
Newe 1y 2 3 | 4| s Newe 1 g 2 3 | 4| s
T T
Ph, Pu,
25 29 17 33 26 19 10 25 25 34
MBT MBT
Cosy | 0,86 | 0,75 0,85 | 0,82 0,79 Cosy | 0,81 | 0,78 0,80 [ 082 | 0,76
Umax, 110 Umax, 115
% %
U U
o> 106 o 105
% %
Cos 0,03 Cos 0,03
ye ye
Ta 4300 4 Ta 4350 4




3aganmne 15 3aganmne 16
Newe 1y 2 3 | 4| s Newe 1 g 2 3 | 4| s
T T
PH, P,
20 16 50 19 23 29 40 20 25 19
MBt MBT
Cosy | 0,88 | 0,76 0,88 | 092 | 0,76 Cosy | 0,81 | 0,78 0,80 [082 | 0,76
Umax, 118 Umax, 118
% %
Var, 108 Vae, 106
% %
C Ci
o 0,92 o 0,93
ye ye
Ta 4400 4 Ta 4400 4
3aganne 17 3ananue 18
Newe 14 2 3 | 4| s Newe 14 2 3 | 4| s
T T
Ph, Pu,
29 19 28 41 19 39 35 44 13 20
MBT MBT
Cosy | 0,81 | 0,90 091 |0,82 | 0,79 Cosy | 0,85 | 0,72 0,80 | 0,80 | 0,78
Umax, 118 Umax, 110
% %
U U
o 106 o 105
% %
Cos 0,03 Cos 0,94
ye ye
Ta 4200 gy Ta 4100 gy
3aganmne 19 3amanme 20
Newe g 2 3 | 4| s Newe 1 g 2 3 | 4| 5
T T
PH, P,
10 42 28 17 35 38 22 24 19 21
MBT MBT
Cosy | 0,81 | 0,78 0,80 | 0,82 | 0,76 Cosy | 0,81 | 0,78 0,80 | 082 | 0,76
Umax, 118 Umax, 118
% %
Uas, 105 Uas, 106
% %
C Ci
o 0,04 o 0,93
yc ye
Ta 4100 4 Ta 4200 4




3aganmne 21 3aganne 22
Newe 1y 2 3 | 4| s Newe 1 g 2 3 | 4| s
T T
PH, P,
29 26 18 33 25 19 10 25 25 34
MBt MBT
Cosy | 0,86 | 0,75 0,85 | 082 0,79 Cosy | 0,81 | 0,78 0,80 [082 | 0,76
Umax, 110 Umax, 115
% %
Uas, 106 Uas, 105
% %
C Ci
% 0,03 o 0,93
ye ye
Ta 4300 4 Ta 4350 4y
3aganne 23 3ananue 24
Newe 14 2 3 | 4| s Newe 14 2 3 | 4| s
T T
Ph, Pu,
20 19 50 16 23 19 29 18 20 21
MBT MBT
Cosy | 0,88 | 0,76 0,88 | 0,92 | 0,76 Cosy | 0,81 | 0,78 0,80 |082 | 0,76
Umax, 116 Umax, 118
% %
U U
o 106 o 106
% %
Cos 0,02 Cos 0,03
ye ye
Ta 4400 gy Ta 4200 gy
3aganme 25 3amanue 26
Newe 1 g 2 3 | 4| s Newe 1 g 2 3 | 4| 5
T T
PH, P,
19 15 18 30 25 35 38 13 17 20
MBT MBT
Cosy | 0,92 | 0,75 0,83 | 082 0,91 Cosy | 0,85 | 0,72 0,82 | 090 | 0,76
Umax, Umax,
115 110
% %
Uas, 105 Uas, 105
% %
C Ci
% 0,93 o 0,04
yc ye
Ta 4200 4 Ta 4300 4




3aganme 27 3aganne 28
Newe 1y 2 3 | 4| s Newe 1 g 2 3 | 4| s
T T
PH, P,
19 35 18 17 24 38 21 19 22 24
MBt MBT
Cosy | 0,81 | 0,78 0,80 | 0,82 | 0,76 Cosy | 0,91 | 0,89 0,76 | 0,82 | 0,76
Umax, 118 Umax, 118
% %
Uas, 105 Uas, 106
% %
C Ci
o 0,04 o 0,93
yc ye
Ta 4100 4 Ta 4200 4
3aganne 29 3ananue 30
Newe 14 2 3 | 4| s Newe 14 2 3 | 4| s
T T
Ph, Pu,
25 29 18 33 26 10 19 25 25 34
MBT MBT
Cosy | 0,86 | 0,75 0,85 | 082 0,79 Cosy | 0,81 | 0,78 0,80 |082 | 0,76
Umax, 110 Umax, 115
% %
U U
o 106 o 105
% %
Cos 0,03 Cos 0,03
ye ye
Ta 4400 gy Ta 4350 gy
3apanmne 31 3amanme 32
Newe 1 g 2 3 | 4| s Newe 1 g 2 3 | 4| 5
T T
PH, P,
47 16 50 19 10 22 40 19 25 36
MBT MBT
Cosy | 0,88 | 0,78 0,88 0,9 | 0,76 Cosy | 0,81 | 0,78 0,86 | 082 | 0,76
Umax, 118 Umax, 116
% %
Uas, 108 Uas, 106
% %
C Ci
o 0,92 o 0,93
yc ye
Ta 4800 4 Ta 4500 4




BapuaHTbl Ha KypcOBOM MPOEKT BBIOMPAIOTCS COMIACHO JBYM MOCJIEIHUM LHU(ppam

3a4CTKHU

Ne (01 |02 {03 |04 |05 |06 |O7 (08 |09 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20

Ne |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 |31 |32 |33 |34 |35 |36 |37 |38 |39 |40

Ne |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 |11 |12 |13 |14 |15 |16 |17 |18 |19 | 20

Ne |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 |31 |32 |3 |4 |5 |6 |7 |8 |9 10

Ne |41 |42 |43 |44 |45 |46 |47 |48 |49 |50 |51 |52 |53 |54 |55 |56 |57 |58 |59 |60

Ne |11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 | 30

Kpurepuii onenkn basl Onenka 3aureHno /
He 324TeHO

ITonnoe pemenue PI'P. Jlornuecku
000CHOBaHHBIE, TIOJTHBIE U TTPABUIIHHBIC
OTBEThl Ha Bompochl. OTCyTCTBHE
OIHOOK.

[Tonnoe pemenue PI'P. CtyneHT paer
JIOCTaTOYHO IMOJHBIA OTBET. MMerorcs 10
TPYAHOCTH B OOOCHOBAHHOCTH CBOEIO
OTBETA.

ITonnoe pemenne PI'P. He mnonubii
OTBeT (B 0OIIMX YepTax) Ha BOIPOCHI.
Henornunoe u3noxxeHue Mmarepuana.
HepackpriTa Tematuka Borpocos. He
npaBwibHOE pemienue PI'P.
OTtcyTcTBHE apryMEHTalUH.

12 OTIIMYHO 3aureHo

Xopo1o 3auTeHo

6 Y 10BII€TBOPUTEIIHHO 3auTeHo

<69 Heynosnersopurensno | He 3auteHo




CocraButenn K.T.H., 1oueHT I'anues P.H.
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