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Hepeqeﬂb KOMHeTeHHHi/‘I U HHAHKATOPOB NO0CTUKCHUSA KOMHeTeHHI/Iﬁ C

yKa3aHueM 3TanoB opMHUPOBaHUSA B MPoLECcCe OCBOCHUS TUCHUILIUHbBI
Komnerennus

1) IIK-1 — CnocoGeH pa3pabaTbiBaTh OTACIBHBIE pa3zeibl MPOSKTa HA Pa3IHYHBIX
CTaAMSIX MPOEKTUPOBAHUS CUCTEMBI AJIEKTPOCHAOKEHHS U OPOPMIISATH TEXHUYECKYIO
JOKYMEHTAIHIO:

[IK-1.1 - 3Haer OCHOBHBIE HOpPMBI, MpaBUIa U TOJOXKEHUS, UCIOJb3yEeMble IpPHU
IPOEKTUPOBAHUU CHUCTEMBI 3JEKTPOCHAOKEHHUS; KIACCU(PUKALNIO, KOHCTPYKIIHH,
TEXHUYECKUE XapaKTEPUCTUKH 00OPYIOBAHUS CHCTEMBI AJIEKTPOCHA0KEHUS;

[IK-1.2 - VYMeer mnpoBOIUTh TEXHUKO-JKOHOMUYECKYIO OIIEHKY pa3paboTaHHOi
CUCTEMBI 3JIEKTPOCHA0KEHHMSI; MCIOJIb30BaTh TEOPETUYECKHE 3HAHUS HA MPAKTHKE
IIPH MPOEKTUPOBAHUU CUCTEMBI AJICKTPOCHAOKEHUS;

[IK-1.3 - Brnaaeer 6a30BbIMM 3HaHUSIMU B OOJACTH CHUCTEM OAJIEKTPOCHAOXKEHUS;
HaBbIKaMH MCIOJb30BAHMSI OCHOBHBIX METOJIOB pacyeTa JJisl NPOEKTUPOBAHUS CUCTEM
ANEKTPOCHAOKEHUS.

2) IIK-2 — CnocoOeH pa3pabaThiBaTh OTIENbHBIE pa3[eibl MPOEKTAa HA Pa3IMYHBIX
CTaausAX  MPOEKTHUPOBAHWS  ABTOMATU3MPOBAHHON  CUCTEMBbI  YIIPaBICHHUS
TEXHOJOTMYECKUMH TMpoIieccaMu U 0POPMIISTh TEXHUUECKYIO IOKYMEHTALIUIO:
[IK-2.1 - 3Haer OCHOBHBIE HOpPMBI, MpaBWia U TMOJOXKEHUS, UCIOJIb3yEeMble IpPHU
IIPOEKTUPOBAHUM aBTOMATU3UPOBAHHON CHCTEMBI YIPABICHUS TEXHOJIOTMYECKUMHU
npoleccaMy;  KJIacCU(PUKALMIO, KOHCTPYKLMH, TEXHUYECKHE XapaKTEPUCTHKU
000pyZ0BaHUSI ABTOMATH3UPOBAHHOW CHUCTEMBI YIPABICHUS TEXHOJIOTHYECKUMHU
POLIECCAMU;

IIK-2.2 - VYMeer NOpOBOJIHWTH TEXHHUKO-JKOHOMHYECKYIO OIIEHKY pa3paboTaHHOM
aBTOMAaTU3UPOBAHHON CHUCTEMBbI YNPABICHUS TEXHOJIOTHYECKUMHU MPOLECCAMU;
UCIIOJIb30BaTh TEOPETUYECKHE 3HAHWA Ha NPAKTUKE TpPH IPOECKTUPOBAHHUH
ABTOMAaTU3UPOBAHHOW CUCTEMBI YIIPABIICHHS TEXHOJIOIMYECKUMU MPOLIECCaAMU;
[1K-2.3 - Bnageer 6a30BbIMM 3HAHUSIMHU B O0JACTH aBTOMATU3UPOBAHHBIX CHUCTEM
yIpaBJI€HUS TEXHOJIOTMUECKUMHU MPOLECCAMU; HaBbIKAMM UCIIOIb30BAHUS OCHOBHBIX
METOAOB pacyeTa ISl MPOEKTUPOBAHUS ABTOMATU3MPOBAHHBIX CHCTEM YIIPABJICHHUS
TE€XHOJOTMYECKUMH MPOIIECCAMMU.

3) IIK-5 — CmocoGeH BBINOMHATH PAa0OTHI MO SHEPreTUYECKOMY OOCIIEIOBAHUIO
000pyAOBaHUS IEKTPOTEXHUUECKUX CUCTEM:



IIK-5.1 -

3HaeT

OCHOBHOC€

o0opyI0BaHUE

00BEKTOB

NEeSATENbHOCTH, €ro MapaMeTpbl U XapaKTEPUCTUKH, PEKUMBI paOOTHI;

npodeccuoHaaIbHON

[IK-5.2 - YMeeT NpUMEHTh TEOPETUUECKAE U NMPAKTUUECKUE METOMABI ONPEIEICHHUS

OCHOBHBIX napaMmeTpoB AIEKTPOOOOPYTOBAHUS u PEKUMOB paboThI
DJICKTPOTECXHUYECKUX CUCTEM;
IIK-5.3 - Bmageer MeTogaMu  ONpeACiICHHS  OCHOBHBIX  MapaMeETpPOB
AIEKTPOOOOPYIOBAHUS U PEKUMOB PAOOTHI AJIEKTPOIHEPTETHUECKUX CHCTEM.
Huouxamoput Dmanuvt popmuposanusn é npoyecce 0c60eHuUs
docmusicenus OUCUUNIUHb Haumenoeanue
KomMnemeHnuyuu
OUEHOUHO020
cpeocmea
Jlexmum | Tpaxtuyeckue | JlabopaTopHbie Kypcosoii
3aHATHS 3aHATHS npoekT (pabota)
IIK-1.1 Tema 1- Tema 1-6 Tema 1-4 He PI'P/sk3amen/nabo
6 MPEeyCMOTPEH | PaTOpHBIE pabOThI
IK-1.2 Tema 1- Tema 1-6 Tema 1-4 He PI'P/ax3amen/mabo
6 MPEIyCMOTPEH | PaTOpHBIC pabOTHI
IIK-1.3 Tema 1- Tema 1-6 Tema 1-4 He PI'P/ax3amen/nmabdo
6 MPEeIyCMOTPEH | PaTOPHBIC pabOThI
[IK-2.1 Tema 1- Tema 1-6 Tema 1-4 He PI'P/ax3amen/nmabdo
6 MPEeyCMOTPEH | paTOpHbBIE pabOThI
IK-2.2 Tema 1- Tema 1-6 Tema 1-4 He PI'P/»x3amen/mabo
6 MPEeyCMOTPEH | PaTOpHBIE pabOThI
IIK-2.3 Tema 1- Tema 1-6 Tema 1-4 He PI'P/ax3amen/mabo
6 MPEeIyCMOTPEH | PaTOpHBIC pabOThI
IIK-5.1 Tema 1- Tema 1-6 Tema 1-4 He PI'P/ax3amen/nmabdo
6 MPEIyCMOTPEH | paTOpHBIC pabOThHI
[IK-5.2 Tema 1- Tema 1-6 Tema 1-4 He PI'P/sk3amMen/nabo
6 MPEeIyCMOTPEH | PaTOpHBIE pabOThI
I1K-5.3 Tema 1- Tema 1-6 Tema 1-4 He PI'P/ax3amen/mabo
6 MPEIyCMOTPEH | PaTOpHBIC pabOThI




Ilepeuens oyenounvix cpeocme no oucyuniaune (Mooynio)

Tekymias paboTa cTyqeHTa B TCUCHUE CEMECTpa MumH. Makc.

OaJoB OBJIJIOB
JlaGoparopuas padorta N2 1 5 8
Jlaboparopuas padorta N2 2 5 8
Jlaboparopnas paborta N2 3 5 8
Jlaboparopnas padora N2 4 5 8
PacuetHo-rpaduueckas padbora (PI'P) 16 28
TeKYIHil pedTHHT Ryex 36 60

IoompurenbHbie 0asbl (He 60s1ee 6 OaIOB) 32 BHINIOJHEHNUE HETUIIOBBIX 3aJJlaHUN
MOBBIIIEHHON CIIOXKHOCTH, ydacthue B onuMmnuanax, HUP xadenpsl, Hanucanue
pedepaToB U BBIMOJHEHHUE APYTUX PadoT.

- JK3aMEHAIMOHHBIN PpelTHHTIR,,(0aibl, TpocTaBisieMble HK3aMEHATOPOM 3a
OTBETHI B XO0JI¢ C/IauM dK3aMmeHa). Ero BenmmumHa He J0JDKHA mpeBbimaTh 40 0alioB.

DK3aMEH CUMTAETCS CAAHHBIM, €CJIM CTYAEHT MOJy4Yni 32 HEro He MeHee 24 OaIlIoB.

OLICHKA Oan
OTJINYHO 40
XOpOIIIO 32
YAOBJIETBOPUTEIHHO 24
HEYJIOBJIETBOPUTEIILHO MeHee 24

- HTOTOBBII PETUHT CTY/EHTA MO AUCIUIUIMHE ONpeaesercs no hopmyie:

R Riex T Ry MakcumanbHbil peUTHHT cTyieHTa paBeH 100 6annam.

[lepecuer peHTUHIOBOM CUCTEMBI B TPAIULIMOHHYIO 4-0aJUIbHYIO OLEHKY:

NHurtepBan 6anioB perTuHra OIICHKA




0 <Ruc< 60 HeynosnerBopurenbHo
60 <R <73 Y 10BIETBOPUTENHHO
73 <R, < 87 Xoporo
87 <R,,.< 100 OT1au4yHO

IIkana ouenueanusn

Mudposoe
BbIpajkeHHe

BripaxkeHue B
0aJuIax:

CioBecHoe
BbIpaKeHHe

KpnTepml OICHKHA UHAUKATOPOB TOCTHKCHHUSA ITPH (l)opMe

KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLeHKOH

3avyer

5

87 -100

OTnuaHO
(3a4TeHo)

OLeHKka  «OTJIMYHO»  BBICTABIISETCS
CTYJICHTY, eciu TEOPETUYCCKOE
coJiepIKaHHe Kypca OCBOEHO
MOJTHOCTBIO, 6e3 npo0esoB;
HCYEPIIBIBAOIIIC, MOCJIEI0BATENIHHO,
YEeTKO U JIOTUYECKH CTPOMHO H3JIaraet
MaTepuaa; CBOOOJHO CIpPABISETCS C
3aJauaMy, BOIPOCAMH W JPYTUMH
BHIAMU MIPUMCHCHHUS 3HAHU;
I/ICHOHB3yCT B OTBCTC I[OHOJIHHTCHBHBIﬁ
MaTepual  BCEe  NPEAYCMOTPCHHBIC
MPOrpaMMOM  3a/JlaHUSI  BBITIOJHEHBI,
Ka4eCTBO MX BBIIIOJHEHHS OLIEHEHO
YHCIIOM 0aos, OU3KUM K
MaKCUMAaIIbHOMY;; aHAIIU3UPYeT
HOqueHHBIe peSy.HI)TaTBI; HpOSIBJIHeT
CaMOCTOSITEIIBHOCTh IIPH  BBIOJHEHUU
3aJIaHUMN

73 -87

Xoporio
(3a4TeHo)

OreHka

CTY/ICHTY,
coJiep KaHue
MOJIHOCTEIO,

«XOpOIII0»  BBICTABJIACTCS
eciau TEOPETUYECKOE
Kypca OCBOEHO
HEOOXOIMMEIE
HpaKTI/IquKI/IC KOMIICTCHIINN B
OCHOBHOM c(OpPMHPOBAHBI, BCE
MPENYCMOTPEHHBIE MPOTPaMMOit
o0yueHwUsI y4eOHbIC 3a1aHUS
BBIIIOJTHEHBI, KaY€CTBO HUX BBIIIOJIHCHUA
JIOCTATOYHO BbICOKOe. CTYIEHT TBEp/aO
3HAaeT MaTepuall, TPaMOTHO U IO
CYIIECTBY H3JIaraeT €ro, He IOIycKasl
CYH_ICCTBeHHI)IX HCTO‘IHOCTCI;’I B OTBCTC
Ha BOMIPOC.

60 -73

Y noBnerBop
HATEILHO
(3a4TeHO)

Oruenka
BBICTABIISIETCSA
TEOPETUIECKOE

«yJIOBJIETBOPUTEIHHOY
CTYZCHTY, eciu
COoJlepKaHUEe  Kypca

OneHka
«3a4TEHO»
BBICTABIISIETCS
CTYZEHTY, €CIH
OTBETHI Ha
BOIIPOCHI 1o
TEMaM
JVCLUTITIHBI
H0CJI€10BATEIbH
B,  JIOTUYECKHU
U3JI05KEHBI,
JIOIYCKaIoTCs
HE3HAYUTEIIbHBI
€ HeJOoYeThl B
OTBETE
CTy/IeHTa, TaKue
KaK OTCYTCTBHUE
CaMOCTOSITEIIHO
ro BBIBOJIA,
peueBble
OLIMOKY U TIp




OCBOCHO YacTUYHO, HO HpoOenbl He
HOCAT  CYLIECTBEHHOI'O  Xapakrepa,
OOJIBIINHCTBO IIPETYCMOTPEHHBIX
[IPOrpaMMOM 3a/IaHUM BBINIOJIHEHO, HO B
HUX UMEIOTCS OIIMOKH, NMPU OTBETE Ha
IIOCTaBJICHHBIN BOIIPOC CTYJEHT
JIOIYCKaeT HETOYHOCTH, HEAOCTAaTOYHO
[IPaBUJIbHBIC (hOpMYITHPOBKH,
HaOJI0AAI0TC HAPYIIEHUS JIOTHYECKON
[IOCJIEIOBATEIIBHOCTH B M3JI0KEHUHU
IIPOrPaMMHOT0 MaTepHaa.

2 Hwxe 60

Heynosners
OPHTEIHHO
(e 3auTeHO)

OI_IGHKa «HCYAOBJICTBOPUTCIIBHO»
BBICTABJIAACTCA CTYACHTY, €CJIIM OH HE
3HacT 3HAYUTEIILHOMN 4aCTu
MporpaMMHOIO Marcpuajia, AOIYCKACT
CYHICCTBCHHBIC OIJ_II/I6KI/I, HCYBCPCHHO, C
OONMBIINMU 3aTPYAHCHUSMU BBITNIOJIHACT
MMPAKTUYCCKUC pa6OTLI, HCO6XO,Z[I/IMLIC

MIPAKTHICCKHEC KOMTICTCHITHH HE
chopMUpOBaHHI, OOJIBIIMHCTBO
IPETyCMOTPEHHBIX POrpaMMOi
oOydeHuss y4eOHBIX  3aJaHUl  HE

Onenka «HE
3a4TCHOY
BBICTABIISIETCS
CTYJICHTY, €CJIH
CTYJIEHT HE

3HAET OCHOBHBIX
MOHSITHH  TEMBI
JVCITMIIINHEI,

HE OTBeYaeT Ha
JIOTIOJTHUTEITHLHBI
€ W HaBOJSIINE

BBITNIOJIHEHO, KAYECTBO MX BBIIOJHEHUS |BOPOCHI
OLIGHEHO YHUCIIOM OajuloB, OJU3KUM K |IIPEro1aBaTels.
MUHUMaJIBHOMY
KpaTkasi xapakTeprcTHKA OLIEHOYHBIX CPeACTBA
N¢e | Haumenoeanue |Kpamkasa xapakmepucmuka oyenounoz2o cpeocmea| Ilpeocmasnenue
nn OUEHOYHO020 OUEHOUHO020
cpeocmea cpeocmea 6 ghonoe
1 2 3 4
1 JlaGopaTopHas D10 BUJ yueOHON pabOTHhI, MEIBI0 KOTOPOH sBiseTcs | Templ 1ab0paTOpHBIX
pabota H3y4yeHue (uccinenoBanue, u3MepeHue)| paboT, KOHTPOJIbHbIE
XapaKTePUCTHK JIa0OpaTOPHOTO 0OBEKTA. BOIPOCKI IO  TeMe
Lens 1abopaTOpHBIX 3aHIATHI: OCBOCHHUE M3Yy4aeMOi [J1abopaTOpHOI
y4eOHOM AMCUMIUIMHBL, TPUOOPETEHHE HAaBBIKOB|pabOTHI, BOMPOCHI K
MPAaKTUYECKOTO  MPUMEHEHUs 3HAHUH  Yy4eOHOH |KOJUIOKBUYMY
JUCIHUIUIMHBL  (JUCHUIUIMH) C  KCIOJIb30BaHHUEM
TEXHUYECKUX CPEJCTB U (MJIH) 000pYyI0BaHMS




PacuetHo- CpenctBo MIPOBEPKU YMEHUI npuMeHATh | Komiuiekt  3apaHuit
rpadudeckas IIOJIy4EHHbIE 3HAHUsA [0 3apaHee OIPEIEIICHHOM I BBITIIOJIHCHHUS
pabota METOJMKE U1 PELICHUS 3aJad WM 3aJaHduil I10|pacueTHO-

MOJIYJIIO WJIH TUCHUIUIMHE B LEJIOM. rpaduueckoit paboTsl




MunHCcTEpCTBO HayKH U BhIciIero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKkuil XUMUKO-TEXHOJIOTHUECKH MHCTUTYT ((prmuan)
(benepasbHOTO TOCYAPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCKuii HaIlMOHAIBHBIN UCCIIEI0BATEIIbCKUM TEXHOIOTMYECKUIT YHUBEPCUTET
(HXTH @I'BOY BO «KHHUTY»)

DakynbreT AHdopMayuoHHbIX MexHoI02ull

Kadenpa Dnexmpomexnuku u snepeoobecneuenus npednpusmuti

Hanpasnenune noarotoBku: 13.03.02 «Da€KTpOIHEPreTUKA U HJICKTPOTEXHUKAY

[Ipoduns/mporpamma: «IIEKTPOCHAOKEHHEY
Cemectp: 6
YTBEPXIAIO
3as.kadenpoit OTIOII E.B. Tymaesa

A
M
[ 1
1
T

T 1

« » 20 T.

JK3aMeHAMOHHbIN Ouiter N2 1

1. [Tonstue snexkrposHepreruueckux cuctem (39C) u cered. Knaccudukanus u
BUJIbI DJIEKTPUUECKHUX CETEH.
2. KomnieHcaiusi peakTUBHOM MOIIIHOCTH. THUITBI KOMIIEHCUPYIOUTUX YCTPOUCTB.

CocraButelb K.T.H., goueHT I'annes P.H.



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro TOCYAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOIO YUPEHKICHHS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii
Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «D1eKTpo3HEPreTUKA U 3TEKTPOTEXHUKA
[Ipoduns/mporpamma: «IIEKTPOCHAOKESHHEY
Cemectp: 6
YTBEPXJIAIO

3aB.kadenpoit ITIOII E.B. Tymaesa
e | ;'-
.':;. ; I':

« » 20

JK3aMeHAMOHHBIN Omiaer N2 2

1. Cxemsl 3amentenust (C3) nunuii anekrponepenayu (JIDII). [Tapamerpsr C3

JIDIL.
2.Perynupyromuit 3¢ h ekt Harpy3Ku.

K.T.H., noueHnt I'anues P.H.

CocraBurenb



MuHHCTEpCTBO HAYKHU U BbICIIero oopazoBanus Poccuiickoit @enepannn
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Unpopmayuonuvix mexnonoauii

Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpo3HEPreTUKA U ITEKTPOTEXHUKAY

[Ipoduns/mporpamma: «IIEKTPOCHAOKESHHEY

CemecTp: 6
YTBEPXIAIO
3aB.xadeapoit 9TIOII E.B. Tymaera

A

R

« » 20 I.

JK3aMeHAMOHHbIN Omiter N2 3

1. Cxemsl 3aMenieHust TpaHcpopMaTopoB U aBToTpaHchopmaropos. [lapamerpsl
C3.

2. bananc peakTUBHOM MOIIIHOCTH U €r0 CBSI3b C HAMPSYKEHUEM.

CocTtaBurenb / K.T.H., jouenT 'anues P.H.



MunmCcTepcTBO HayKu U BhIclIero oopasosanus Poccuiickoit denepauun
HuxHexkaMCKkuil XUMUKO-TEXHOJIOTHUECKH MHCTUTYT ((prmuan)
(benepasbHOTO TOCYAPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHMs
«Ka3zaHCKuii HaIlMOHAIBHBIN UCCIIEI0BATEIIbCKUM TEXHOIOTMYECKUIT YHUBEPCUTET
(HXTH @I'BOY BO «KHHUTY»)

Daxynvmem HugopmayuonHuix mexHoro2uil

Kageopa Snekmpomexnuxu u sHepeoobecneuenus npeonpusmuii

Hanpasnenune noarotoBku: 13.03.02 «DJaeKTpOIHEPreTUKA U HJICKTPOTEXHUKAY

[Ipoduns/mporpamma: «IIEKTPOCHAOKEHHEY

Cemectp: 6
YTBEPXAIO

3aB.kadeapoit ITIOII E.B. Tymaera

A4
Fia
ity
{7 {i

il

« » 20 I.

IK3aMeHalMOHHbIN Omier N2 4

1. [TonsiTue BETBH, y3i1a, KOHTypa 3JeKTpudeckoil cetu. [loHaTre pa3oMKHYTON U
3aMKHYTOM CE€TH. AKTHBHBIE U ITACCUBHBIE JJIEMEHTHI. [loHsATHE YypaBHEHUI

YCTaHOBUBUIETOCS PEXKHUMA.
2. PerynupoBanue yactotsl B 99C.

Cocrasurens K.T.H., Jouent ['anues P.H.



MuHHCTEpCTBO HAyKHU M BBICIIEro oOpa3oBanus Poccuiickoit denepanuu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii

Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpOo3HEPreTUKA U 3TEKTPOTEXHUKAY

[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH

CemecTp: 6
YTBEPXIAIO
3aB.xadeapoit 9TIOII E.B. Tymaera

e N

.'"_ 1
[ Ii

il

« » 20 I.

JK3aMeHAMOHHBIN Omiaer NC 5

1. Pacuer pexxuma JIDII npu 3a1aHHOM TOKE Harpy3ku (IpU U3BECTHOM HAIPSKEHUU
B KOHIIE, a 3aT€M — B HayaJi¢ JTUHUH).
2. PerynupoBanue 4acToThI BpalieHus TypOUHBI.

CocraBuTelb K.T.H., goueHT I'anues P.H.



MuHHCTEpCTBO HAYKHU U BBICIIEro oopazoBanus Poccuiickoit @enepannn
HuxHexaMCKkuil XMMUKO-TEXHOJIOTHUECKHU HHCTUTYT ((prnan)
beaeparbHOro TOCYyIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICIIIET0 00pa30BaHuUs
«Ka3aHCKuii HalMOHATBHBIN UCCIIEI0BATEIBCKUM TEXHOJOTUYECKUIT YHUBEPCUTET
(HXTH @I'OY BO «KHUTY »)

Daxynomem Unpopmayuonnwvix mexnonout

Kageopa dnexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpoIHEPreTHKA U ITCKTPOTEXHUKA

[Mpoduns/mporpamma: «IEKTPOCHAOKEHUE)

Cemectp: 6
YTBEPXJIAIO
3ag.kadenpoii OTIOIL E.B. Tymaesa

A
M
[ 1
1

T 1

« » 20 T.

IK3aMmeHanMOHHbIA Onser N2 6

1. Pacuer pexuma JTMHUY NP 33JITaHHON MOIIHOCTH HArpy3ku (IIpu U3BECTHOM
HAIpPSKEHUH B KOHIIE, a 3aTEM — B HavaJje JIMHUM).

2. bajaHc akTUBHOI MOIITHOCTH U CBS3b €r0 C 4aCTOTOM.

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



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKUN TEXHOIOTMUECKUHA YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii

Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpo3HEPreTUKA U ITEKTPOTEXHUKAY

[Ipoduns/mporpamma: «IIEKTPOCHAOKESHHEY

CemecTp: 6
YTBEPXIAIO
3aB.xadeapoit 9TIOII E.B. Tymaera

A

R

« » 20 I.

JK3aMeHAMOHHBIN Omster NS 7

1. [Tanenue u moreps HanpspkeHus: B JIDII Harpy3ku (Mpy U3BECTHOM HANPSHKECHUU B
KOHIIE, a 3aT€M — B Ha4aJje JIMHUHN).

2. Pacnipenenenue Hanpsoxenuit B JIDII ¢ AByXCTOPOHHUM MUTaHUEM.

CocTaBuTenb K.T.H., noredt I'anmes P.H.



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCkuii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((rsnan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii

Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpo3HEPreTUKA U ITEKTPOTEXHUKAY

[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH

CemecTp: 6
YTBEPXIAIO

3aB.xadeapoit 9TIOII E.B. Tymaera

e N
iy
[ 1
1

il

« » 20 I.

JK3aMeHAMOHHBIN Omiter N28

1. Pacuer pa3oMkHyTO# ceTu (B JBa 3Tana) Mpy 3aaHHON MOIIIHOCTH Harpy3Ku U
HaIPSHKEHUHM UCTOYHHUKA MTUTAHUS.

2. Pacnipenenenne moToKOB MOIIIHOCTEHN B IPOCTHIX 3aMKHYTBIX CETAX (IIPU
W3BECTHBIX HANIPSKEHUSX B KOHIIE JIMHUM, B HAYaJie U MO KOHIIAM JIMHUH).

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



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro TOCYyAapCTBEHHOT0 OI0KETHOTO 00pa30BaTEIbHOIO YUPEIKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii

Kageopa dnexkmpomexnuxu u snepeoobdecneuenus npeonpusmuil

Hamnpasnenue noarorosku: 13.03.02 «21eKTpo3HEPreTUKA U ITEKTPOTEXHUKAY

[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH

CemecTp: 6
YTBEPXIAIO
3aB.xadeapoit 9TIOII E.B. Tymaera

e N

.'"_ 1
[ Ii

il

« » 20 I.

JK3aMeHAMOHHBIN Omier N29
1. Pacuer cetu U3 ABYX MOCIEI0BATEIbHBIX JIUHUMN MIPU 3aJaHHOW MOIIHOCTH

Harpy3KHu U HAIIPAKCHUU B KOHIC JIMHHH.

2. Pacuer nmuHMM ¢ paBHOMEPHO paclpeIeICHHOW HarPy3KOM.

CocTaBuTenb K.T.H., norent I'anues P.H.



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN MCCIIE0BATEIbCKUN TEXHOIOTMUECKUH YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii

Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «D1eKTpO3HEPreTUKA U ITEKTPOTEXHUKAY

[Ipoduns/mporpamma: «IIEKTPOCHAOKESHHEY

CemecTp: 6
YTBEPXIAIO
3aB.xadeapoit 9TIOII E.B. Tymaera

A

R

« » 20 I.

Jx3amenannonnsblii ouaer N210
1. PacueTHble Harpy3Ku MOJCTAHLIUMN.
2. Onpenenenne HaMOOIbIIIEH TTOTEPH HATIPSIKEHUS

CocraButelb / K.T.H., gJoueHT I'anues P.H.



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii
Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpo3HEPreTUKA U 3ICKTPOTEXHUKAY

YTBEPXKJIAIO

[Ipoduns/mporpamma: «IIEKTPOCHAOKESHHEY

3aB.xadeapoit 9TIOII E.B. Tymaera
.-:'LI .'I-

s il

CemecTp: 6

« »

Dx3ameHannouubii oOmier N2 11

1. Pacuer pexuma JIDII mpu 3a1aHHOM TOKE Harpy3Ku (Mpyu U3BECTHOM

HaIpsKEHUH B KOHIIE, a 3aTEM — B HavaJjle JIMHUN).
2. bajlanc akTUBHOI MOIITHOCTH U CBS3b €0 C 4aCTOTOM.

K.T.H., noueHT 'anues P.H.

CocTaBuTenb



MuHHCTEpCTBO HAYKH M BBICIIEro oopasoBanust Poccuiickoit deneparym
HuxHexaMCKkuil XMMUKO-TEXHOJIOTHUECKHU HHCTUTYT ((prnan)
benepaabHOro rocy1IapCTBEHHOT'O OI0)KETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIET0 00pa30BaHuUs
«Ka3aHCKuii HalMOHATBHBIN UCCIIEI0BATEIBCKUM TEXHOJOTUYECKUIT YHUBEPCUTET
(HXTH @I'OY BO «KHUTY »)

Daxynomem Unpopmayuonnwvix mexnonout

Kageopa dnexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hampasnenue noarorosku: 13.03.02 «21eKTpoIHEPreTUKA U ITCKTPOTEXHUKA

[Mpoduns/mporpamma: «IEKTPOCHAOKEHUE)

Cemectp: 6
YTBEPXIALIO
3ag.kadenpoii OTIOIL E.B. Tymaesa
e | ;'-

MY
r_||'
[ Ii

VI

« » 20 T.

JK3aMeHANMOHHBIN Onser N212

1. [TouaTue BeTBH, y3J1a, KOHTYpa AJNEKTpUUYECKoi ceTu. [loHsITHE pa30MKHYTOM U
3aMKHYTOW CETH. AKTUBHBIE U ITACCUBHBIE dJIEMEHTHI. [IOHATHE ypaBHEHUI

YCTAaHOBUBIICTOCA PCIKHMA.

2. PerynupoBaHue 4acTOThI BpallleHUs! TYpOUHBI.

CocraBurenb K.T.H., morieHT ['anmnes P.H.



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro roCy1apCTBEHHOTO OI0KETHOTO 00pa30BaTEIbHOTO YUPEIKACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii

Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «D1eKTpo3HEPreTUKA U ITEKTPOTEXHUKA

[Ipoduns/mporpamma: «IIEKTPOCHAOKESHHEY

Cemectp: 6
YTBEPXIAIO

3aB.kadenpoit ITIOII E.B. Tymaesa

e W

! i

« » 20 T.

Ix3aMeHanMOHHbIN Omiter N2 13
1. Cxemsbl 3aMeliieHus TpaHchopMaTopoB u aBToTpaHchopmaTopos. [Tapamerpsl

C3.
2. Pactipenenenue moToKOB MOIITHOCTEHN B IPOCTHIX 3aMKHYTBIX CETSAX (IIPU
W3BECTHBIX HANIPSHKEHUSAX B KOHIIE JIMHUM, B Hauyaje U MO KOHIAM JIMHUH).

CocraButelb K.T.H., goueHT I'annes P.H.



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICITIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii

Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noaroroBku: 13.03.02 «DneKTpo3HEPreTUKA U 3ICKTPOTEXHUKA

[Ipoduns/mporpamma: «IIEKTPOCHAOKESHHEY
Cemectp: 6
YTBEPXIAIO
3ag.kadenpoit OTIOII E.B. Tymaesa

e W

! i

« » 20 T.

JK3aMeHANMOHHBIN Omyer N214

1. Cxemni 3amentenust (C3) nunuii snekrponepenayuun (JIDII). [Tapamerpst C3 JIDILL

2. Pacyer IMHUM C paBHOMEPHO pacnpe/ieIeHHON Harpy3Kou

CocTaBuTenb K.T.H., noredt I'anmes P.H.



MuHKCTEpCTBO HAYKH U BbIcIIero oOpazoBaHus U Poccuiickoit denepanuu
HwxHekaMCKrii XUMUKO-TEXHOJIOTHIECKUN HHCTUTYT ((uimuan)
benepanbHOro rocy1apCTBEHHOT0 OI0/PKETHOI'0 00Pa30BaTEIIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCKHM HAIMOHAIBHBIN UCCIIEN0BATEILCKUN TEXHOJIOTUYECKU YHUBEPCUTET»
(HXTU ®I'bOY BO «KKHUTY »)

®dakynbTeT UHGDOPMAITMOHHBIX TEXHOIOTUHA
Kadenpa D1eKTpOTEXHUKHU U YIHEPrO0OeCreyeHUs NPeANnpPUsITU

Y4eOHbIM TUTaHOM 1o HaIpPaBIICHUIO MOJITOTOBKHU

13.03.02«32nekTposHepreTuka u ANEKTPOTEXHUKA JUISt OO0 yJaroIINXCs
OPEeIyCMOTPEHO  MpOBEAEHUE  JIabOopaTOpHbIX  pabOT MO  JHUCHMIUIAHE
«DNEKTPOIHEPTETUIECKUE CUCTEMBI M CETH».
JlabopaTtopHbie 3aHITHS MO JTUCHUILIMHE MPOBOISTCS B CIIEIUATIBLHO 000PYI0BaHHBIX
1abopaTopusix ¢ NPUMEHEHUEM HEOOXOJUMBIX CPEICTB OOYy4EeHHs: J1aOOpaTOPHOIO
o0opynoBaHus, OOpa3OB JUIsl HWCCIEAOBaHWM, MeToamdeckux mocoouit. llems
NpoBe/ieHus J1abopaTOpHBIX pabOT - TNPAKTUYECKOE OCBOEHUE TEOPETHUECKUX
MOJI0’KEHUH JIGKIIMOHHOTO MaTepHana, a Takyke BRIpaOOTKa CTyICHTaMH.

JlaGopaTtopnass padora N2 1 «lMccrnemoBanue mapamMeTpoB YCTAaHOBHBILIETOCS
pexxuma paboTsl TpaHchopMaTopar

JlaGopaTopHas padora N2 2 «3mepeHne mapaMeTpoB yCTaHOBHUBIIETOCS PEXKUMA
pabOoThI TMHUH DIIEKTPOIIEPEaaY »

JlaGopaTopHasi pa6ora N2 3 «3mepeHune mapamMeTpoB YCTAHOBUBIIETOCS PEXHMA
Pa30OMKHYTOM CETH»

JlaGopaTopHas padora N2 4 «CHsATHE CTaTUYECKOW XapaKTEPUCTUKH MOIIHOCTH 10
HaMpsDKEHUIO 0aTaper KOHEHCATOPOBY

ens u 3amaum 1abOpaTOPHBIX pPadbOT, OCHOBHBIC TIOHATHS, MOPSAOK U
METOAMKA BBINOJHEHHUS] MCCJIEAOBAHUN, KOHTPOJbHBIE BOMPOCHl [JISl  CHA4YU
OpUBEACHHl B  METOJUYECKUX yKa3aHUsIX K J1aboparopHbiM paboram 1O
«PacripeienuTeNnbHbIM CETSIM CUCTEM 3JIEKTPOCHA0XKeHus» aBTopoB: Amupooil C.C.,
YekynoB H.W., bynatoa B.M., uznanasix KHUTY r. Kazanu, 2011 r., 36 c.

Kpurepuu ouenkm: JlabopaTtopHasi paboTa cUMTaeTCs 3aYTEHHOM, €ClIU OHa
OTJIMYAETCSl MOCJIEA0BATELHOCTRIO, MPAaBUIBHOCTHIO TOJYUYEHHBIX PE3YJIbTaTOB U
BBIBOJIOB. [IpM 3TOM CTyAEHT JAEMOHCTPUPYET XOpPOUIYyI0 CTENEeHb BIIAJICHUS
npecTaBlieHHbIM ~ MaTepuaioM. OTBeTbl  (GOPMYNHPYIOTCS  apTyMEHTHPOBAHO.
MuHuMmanpHBI Oayl 3a KaxIylo JlabopatopHylo paboty cocrtaBisier 6 (7)



(ynoBaeTBopuTelibHO), cpenuuii 6amt — 8 (9) (xoporo), makcumanbHbiii 0an — 10
(12) (oryimunHO). B ckoOKax mpuBeneHbI Oauibl 4 cemecTpa.

JlabopaTopHasi paboTa HE 3a4UTHIBACTCS, €CIM OHA BBHITIOJHEHA C OIIMOKAMHU,
MOJTYYCHHBIC PEe3YJIbTaThl 3HAYUTEIBHO OTIWYAIOTCS OT HMCTHHHBIX. Y CTYACHTA
OTCYTCTBYIOT YETKHE OTBETHI HA MTOCTABJICHHBIE BOIIPOCHI.



MuHKCTEpCTBO HAYKH U BbIcIIero oOpazoBaHus U Poccuiickoit denepanuu
HwxHekaMCK1ii XUMUKO-TEXHOIOTHIECKUNA MHCTUTYT ((prsnain)
benepanbHOro rocy1apCTBEHHOT0 OI0/PKETHOI'0 00Pa30BaTEIIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCKHM HAIMOHAIBHBIN UCCIIEN0BATEILCKUN TEXHOJIOTUYECKU YHUBEPCUTET»
(HXTU ®I'bOY BO «KKHUTY »)

dakynpTeT UHDOPMAIIMOHHBIX TEXHOJIOTHM
Kadenpa D1eKTpOTEXHUKHU U IHEPTro0OecneyeHUsl MPeANnpUusITHil

3&II21HI/I€ Ha BbINIOJIHEHHUE «Pacuer BHGKTpH‘{eCKOI)'I CCTHU» IO AUCHUIIIINHEC
«3.11eKTp03HepreTquc1me CHUCTEMBI U CETH»

HMcxonHplMM  TaHHBIMM UL pacyera SBILIIOTCS: CXEMa PACHOJIOKEHUS
IIOHU3UTEIIbHBIX IIOJACTAHLMK, MOIIHOCTH Harpy3ok mnoxacraHuui Ph, MBT,
KO3 (ULIMEHTHI MOIIHOCTHU noAcTaHMi Cos y, MaKkCUMalIbHOE paboyee HanpsHKeHHE
ceTH Uy, KB, HanpspKeHue B aBapuiiHoM pexxnume U, kKB, KoaphuimueHT MouHocT
cetu Cos ¢, YMCIIO YACOB UCIIOIb30BAaHUS MAaKCUMAIbHOU Harpy3ku T,.

Heo0xoaumMo BHITOTHUTH CIIEAYIONIUE ITYHKThI POEKTA.
0. BriOpaTh ABa panMOHAIBHBIX BapUAHTa CETH.
Br10paTh HOMUHAIBHOE HAPSKEHUE.
Paccunrarh Gaianc MoLTHOCTEH B BEIOpaHHBIX BapUAHTAX.
Onpenennuts MOLHOCTD U BBIOPATh KOMIIEHCHPYIOLME YCTAHOBKHU.
BriOpath ceuenue nposogoB BJI.
Boi6pars TpanchopmaTopsl moACTaHIIHIA.
Bre10Oparh cxeMbl OACTaHIUH.
PaccunraTh TEXHUKO-9KOHOMUYECKHE ITOKA3ATENN CETH.

Paccunrars MakcUManbHBIA U IOCIEABAPUINHBINA PEXKHUMBI CETH.

© © N o o &~ w D oE

Bri6pats 000pymoBaHue MOJACTAHITUH.
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3aganue 9 3apanmne 10
N2 N2
el 2 3 | 4| 5 R T 3 | 4 | 5
T T
Pu, P,
19 15 18 25 30 35 38 17 13 20
MBT MBT
Cosy | 0,92 | 0,75 0,83 | 082 0,91 Cosy | 0,85 | 0,72 0,82 | 0,90 | 0,76
Umax, 115 Umax, 110
% %
Uas, Uas,
105 105
% %
C Ci
® 0,03 * 0,04
ye ye
Ta 4200 g4 Ta 4300 gy
3ananmue 11 3ananue 12
Nen/ Nom/
‘o 2 3 4 5 Tl 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
% %
U U
o 105 o 106
% %
Cos Cos
0,94 0,93
ye ye
Ta 4100 g Ta 4200 4
3aganmue 13 3apanmne 14
9 o
Newe g 2 3 4 | s Newe 1 g 2 3 4 | 5
T T
Ph, P,
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 0,82 | 0,76
Umax, Umax,
110 115
% %
Uas Uas,
106 105
% %
Cos Cos
0,93 0,93
ye ye
Ta 4300 g Ta 4350 4




3aganue 15 Saganne 16
0 o
Neme 1 2 3 4 | s Ne 2 3 | 4 | 5
T T
PH, P,
20 16 50 19 23 29 40 20 25 19
MBt MBT
Cosy | 0,88 | 0,76 0,88 | 0,92 | 0,76 Cosy | 0,81 | 0,78 0,80 0,82 | 0,76
Umax, Umax,
118 118
% %
Uas, Uas,
108 106
% %
C Ci
* 0,92 * 0,03
ye ye
Ta 4400 gy Ta 4400 4
3apanme 17 3ananmne 18
Nowe g 3 4 | s Nowe g ] 3 | 4 | 5
T T
PH, PH,
29 19 28 41 19 39 35 44 13 20
MBt MBT
Cosy | 0,81 | 0,90 0,91 | 082 | 0,79 Cosy | 0,85 | 0,72 0,80 |0,80 | 0,78
Umax, 118 Umax, 110
% %
u Uas,
o 106 * 105
% %
Cos Cos
0,93 0,94
ye ye
Ta 4200 g Ta 4100 4
3aganue 19 3apanmne 20
0 o
Newe 1 2 3 4 | s Newe 1 2 3 4 | 5
T T
Pu, 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 0,82 | 0,76
Umax, 118 Umax, 118
% %
Uas, Uas,
105 106
% %
C Ci
® 0,04 * 0,03
ye ye
Ta 4100 4 Ta 4200 4




3aganue 21 Saganmne 22
0 o
Neme 1 2 3 4 | s Ne 2 3 | 4 | 5
T T
PH, P,
29 26 18 33 25 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 0,82 | 0,76
Umax, Umax,
110 115
% %
Uas, Uas,
106 105
% %
C Ci
* 0,03 * 0,03
ye ye
Ta 4300 gy Ta 4350 4
3ananme 23 3aganue 24
Nowe g 3 4 | s Nowe g ] 3 | 4 | 5
T T
PH, P,
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 0,82 | 0,76
Umax, 116 Umax, 118
% %
u Uas,
o 106 * 106
% %
Cos Cos
0,92 0,93
ye ye
Ta 4400 g Ta 4200 4
3aganmue 25 3apanme 26
0 o
Newe 1 2 3 4 | s Newe 1 2 3 4 | 5
T T
Pu, P,
19 15 18 30 25 35 38 13 17 20
MBT MBT
Cosy | 0,92 | 0,75 0,83 /082 091 Cosy | 0,85 | 0,72 0,82 0,90 | 0,76
Umax, 115 Umax, 110
% %
Uas, Uas,
105 105
% %
C Ci
® 0,03 * 0,04
ye ye
Ta 4200 4y Ta 4300 4




3aganue 27 Saganne 28
0 o
Neme 1 2 3 4 | s Ne 2 3 | 4 | 5
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, Umax,
118 118
% %
Uas, Uas,
105 106
% %
C Ci
* 0,04 * 0,03
ye ye
Ta 4100 gy Ta 4200 4
3apanmne 29 3ananmne 30
Nowe g 3 4 | s Nowe g ] 3 | 4 | 5
T T
PH, P,
25 29 18 33 26 10 19 25 25 34
MBt MBT
Cosy | 0,86 | 0,75 0,85 | 0,82 | 0,79 Cosy | 0,81 | 0,78 0,80 0,82 | 0,76
Umax, Umax,
110 115
% %
u Uas,
o 106 * 105
% %
Cos Cos
0,93 0,93
ye ye
Ta 4400 g Ta 4350 4y
3aganue 31 3apanme 32
0 o
Newe 1 2 3 4 | s Newe 1 2 3 4 | 5
T T
Pu, 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 |0,82| 0,76
Umax, 118 Umax, 116
% %
Uas, Uas,
108 106
% %
C Ci
® 0,02 * 0,03
ye ye
Ta 4800 4y Ta 4500 4




BapI/IaHTBI BBI6I/IpaI-OTC$I COIJIaCHO BYM ITOCJICAHUM un(bpaM 3a4YCTKHU

Ne 01 |02 03 |04 05|06 |07 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 baybl Onenka 3aureno /
He 324TeHO

[ToHoE pelieHue KOHTPOJIBLHOU
paboTtsr.Jlorudaecku 000CHOBaHHBIE,
MOJIHBIE W TPAaBHIIbHBIE OTBETHl Ha
BONPOChl. OTCYTCTBUE OUIHOOK.

[Tonnoe pelieHue KOHTPOJIbHOU
pabotel. CTyaeHT [aeT JO0CTATOYHO 22
MOJHBIN OTBET. MIMEIoTCs TpyIHOCTH B
000CHOBAaHHOCTH CBOETO OTBETA.

28 OTin4yHO 3ayTeHo

Xoporo 3auTeHo

ITosmHOE peuieHue KOHTPOJIBHOM
pabotel. He monublii oTBET (B OOIIHMX 16 Y 10BIETBOPUTETHHO 3auTeHo
yepTax) Ha BOMPOCHIL.

Henoruunoe u3noxkeHue matepuara.
Hepackpeita Tematrka BonpocoB. He
MIPAaBUJIBHOE PELIEHUE KOHTPObHOM
paboTbl. OTCYTCTBHE apryMEHTAaIINH.

<16 Heynosnersopurensno | He 3aureno




