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Ilepeuens komnemenyuii U UHOUKAMOPOB OOCMUNCEHUA KOMNEMEHUUTL C YKA3AHUEM IMAN08 (PopMuposanus
6 npoyecce 0C80eHUsA OUCUUNIUHBL
Komnerenmus:
[TK-1Criocoben pa3pabarbiBaTh OTACIBHBIC Pa3eiibl MPOCKTA HA PA3IMYHBIX CTAIUSAX MPOCKTUPOBAHUS CHCTEMBI YJICKTPOCHAOKEHUS U

0(OPMIIATH TEXHUYECKYIO JTOKYMEHTAITUIO.
WNHukaTophl TOCTUKEHUS KOMITETEHIIUN:

[1K-1.13HaeT OCHOBHBIC HOPMBI, TIPABUIJIA U TIOJIOKEHHS, HCTIOJIB3YEMbIE MPU MTPOCKTUPOBAHUH CUCTEMBI DJICKTPOCHAOKEHUS; KIIacCU(DHUKAIIUIO,
KOHCTPYKIIUHU, TEXHUICCKHE XapaKTCPUCTUKN 000PYIOBAHUS CUCTEMBI 3JICKTPOCHA0KCHHUS

[IK-1.2YMeeT nmpoBOAUTH TEXHUKO-PKOHOMHYECKYIO OIICHKY pa3pabOTaHHOW CHCTEMbI 3JIEKTPOCHAOKEHHUS; HCIOJIb30BaTh TEOPETHUECKUE
3HAHUS Ha TIPAKTHKE IPU TPOCKTUPOBAHUU CHCTEMBI dJICKTPOCHAOKEHUS

[IK-1.3Bnageer 6a30BbIMH 3HAHHMSAMH B OOJIACTH CHUCTEM JJICKTPOCHAOKCHHS; HABBIKAMH HCITOJb30BAaHHUS OCHOBHBIX METOJIOB pacuera s
MIPOCKTUPOBAHUS CUCTEM HIICKTPOCHAOKEHUS.

[1K-4 Cnocoben oprann3oBaTh pabOTy MepCcoHaia Mo dKCIUTyaTallly JIEKTPO- U TEIUIOPHEPTeTUUECKOTO 000pyI0BaHUSI.
WNHnukaTophl TOCTHKEHUS KOMITETEHIIUN

I1K-4.1 3HaeT OCHOBHBIE 3aKOHOJATENIbHbIE AaKThl MU HOPMATHBBI IO OpraHU3aluu padOThl MEepCOHajda IO SKCIUTyaTallud SJEKTPO- H

TEIJIOPHEPTETUIECKOTO 000Dy I0BAHNS;

[1K-4.2 Ymeet oprann3oBaTh padOTy MepcoHaia 1o KCIUTyaTalluy JIEKTPO- U TEIUIOAHEPTeTHUECKOTO 000pyI0BaHUS;

[1K-4.3 Bnageer MeTojaMu OpraHu3auy paboTy MepcoHaa Mo IKCILTyaTallly JIEKTPO- U TETUIO3HEPTETUIECKOT0 000PYI0BAHHSI.

JIJ1s1 OYHOTO OTHEIECHUS

NuauxkaTopsl Ortanbl (JOPMUPOBAHNS B IPOLIECCE OCBOECHUS THCIHILIMHbI
JIOCTHIREHUSI Jlekuuu IpakTuyeckue JlaGoparopnbie KypcoBoii npoekt Haumenosanue
KOMIETEeHIHH 3aHATHSA 3aHATHSA (pa6ora) OUenOUH020 cpedcmea
MK-1.1 Pasnen 1-9 Pasnen 1-9 He npexycMoTpuHBI He npexycMoTpuHBI PacuerHo-rpadueckas
pabora
IK-1.2 Paznen 1-9 Pa3nen 1-9 He mpexycMoTpuHBI He npexycMoTpusbl | DACUETHOT paduaeckas
paborta
IK-1.3 Pasznmen 1-9 Pazzen 1-9 He npenycMoTpuHbI He npenycMoTpuHsI PacuerHo-rpaduyeckast
paborta
MK-4.1 Paznmen 1-9 Paznmen 1-9 He npenycMoTpuHbI He npenycMoTpuHs PacuerHo-rpadudeckas
paborta
[1K-4.2 Pasnen 1-9 Pasnen 1-9 He npenycMoTpuHbI He npenycMoTpuHs PacquHO'% paduyeckas
pabora




K-4.3 Paznen 1-9 Paznen 1-9 He npeaycMOTpHHEI He npexycMoTpuubl | FacueTHO-rpadpuyeckas
pabora
15 3204HOr0 OTAENeHUs

HHauKATOPbI DTanbl popMUPOBaHUs B MPOIECCe OCBOCHHS IHCHUILIHHBI

JIOCTHIKEHHSI Jlekuuu IpakTuyeckue JlaGoparopnbie KypcoBoii npoekt Haumenosanue

KOMIICTCHIUHA 3AHATUSA 3AHATUS (paﬁoTa) OUCHOYHOZ20 cpeocmea
MK-1.1 Paznen 1-9 Paznen 1-9 He npenycMoTpunbl He npenycMoTpHHbl KonTponbshas padorta
K-1.2 Pasnen 1-9 Paznen 1-9 He npexycMoTpunbl He npeaycMoTpuHBb KonTposbHas pabora
TK-1.3 Paznen 1-9 Paszen 1-9 He npexycMoTpuHbI He npenycMoTpuHsl KontposnpsHas pabota
K-4.1 Pasnen 1-9 Paznen 1-9 He npexycMoTpunbl He npexycMoTpuHBb KonTposbHas pabora
MK-4.2 Pazzen 1-9 Paznen 1-9 He npenycmoTpuHbl He npenycMoTpuHbI KourtponbHast pabota
MK-4.3 Pazmen 1-9 Paznmen 1-9 He npexycMoTpuHBI He npexycMoTpuHBI KonTponbHas padbota




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyi)

J1sL O4HOTO OTJACICHUS

OueHoYHBbIE CPEACTBA KoJa-Bo Min, 6aJioB Max, 6a/10B
PacuetHo-Tpaduueckas 1 36 60
pabora
OTBeTHI Ha BONIPOCHI K 3a4ETY 1 24 40
Utoro: 60 100

J11s1 3a04YHOTO OTACICHHUS

OueHoYHbIE CPEACTBA KoJa-Bo Min, 6aJioB Max, 6a/10B
KonTtponbHas pabora 1 36 60
OTBeThl Ha BONPOCHI K 3a4YETY 1 24 40
Hroro: 60 100

J11sl 04HO-3a0YHOI0 OTACIICHUS

OueHo4YHbIE CPeICTBA Kou-Bo Min, 6a/i10B Max, 6a110B
KonrponbHast pabora 1 36 60
OTBeThl Ha BONPOCHI K 3a4YETY 1 24 40
Hroro: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun oieHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4eT ¢ OLeHKOI

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIIMYHO» BBICTABISIETCA CTYJIEHTY, €CJIH TEOpPETHUECKOe
coJiep>kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 Mpo0esyoB; McYepHbIBaoLIE,
[IOCJIEIOBATENIPHO, YETKO M JIOTMYECKH CTPOWHO H3JIaraeT Marepual;
CBOOOJHO CIpAaBISieTCs C 3afadyaMM, BOIPOCAMH W APYIMMH BHIAMH
MIPUMEHEHUS 3HAHWM; HCIOJIB3yeT B OTBETE JOMOIHUTENBHBIN MaTepuan
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3allaHHs BBIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCUMaJbHOMY;
aHAJIM3UPYET TIOJIyYEHHBIE pe3yJIbTaThl; MPOSBIAET CaMOCTOSTENbHOCTh
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopo1o
(3auTeHO)

OLEeHKa «XOpOILO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
collep)KaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUIECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi oOydeHus] y4deOHBle 3aJaHUs BBHITIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHHSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO M MO CYUIECTBY M3Jarae€T €ro, He JOMNYyCKas CYLIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

VY nosnersopu
TEJIBHO
(3auTeHo)

OueHka  «yIOBIETBOPUTENIBHO»  BBICTABISETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENbl He
HOCSAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHN i BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTAaBJICHHBIA BOIPOC CTYJIEHT AOMYCKA€T HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
I10CJIEI0BATEIbHOCTH B U3JI0KEHUU IIPOTPAMMHOI0 MaTEpHAIIA.

Ornenka

JIOTHYECKHA
CTYyJICHTA,

OINOKY U TIp

«3aYTCHO»
CTYJEHTY, €CIH OTBETHI
TeMaM JIHUCIIUILIMHBI
H3JI03KEHBI,
HE3HAYUTEILHBIC HEI0YEThI
TakHe
CaMOCTOSTEIBHOTO

KakKk

BBIBOJIA,

BBICTABIISIETCS
Ha BOMPOCHI TI0
IOCJIEIOBATEIIbHbI,
JIOITYCKAIOTCS

B OTBETE
OTCYTCTBUE
pedeBbie

Hwmxe 60

Heynosnersop
UTEIBHO
(He3aureHo)

OLeHKa «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIAEHTY, €CIIM OH HeE
3HAeT 3HAUUTEIBHOM YAaCTH NPOrpaMMHOIO MaTepuana, JOMyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSMU
BBHITIOJIHSIET ~— TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  IMPAKTHYCCKHE
KOMIIETEHIIMK He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
porpaMMoil o0ydeHusi y4eOHBIX 3aJlaHWii HE BBIMIOJHEHO, Ka4eCTBO WX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KIM K MUHUMAJIBHOMY

Ornenka
CTY/ICHTY,

«HEC

€Clin

3a4TCHO»
CTYACHT

HE

BBICTABJIACTCA

3HaCT

OCHOBHBIX TIOHSTHH TEMBEI JAHUCIUITIIINHBI,
HC OTBCYACT Ha OOIIOJHHUTCIIBHBIC H
HaBOJAIIMEC BOIIPOCHI MPETIOAaBaTCIIA.




KpaTkasi xapakTepucTukKa olleHOYHbIX CPeACTBA

Ne Haumenosanue IIpencraBienne
I /;1 OLIEHOYHOT 0 Kpartkasi xapakTepucTUKa OLIEHOYHOT'0 CPeACTBA OLIEHOYHOI 0
cpeacrBa cpencrsa B GpoHae
1 2 3 4
N Kommnexr
CpenctBo npoBepKU YMEHUN TPUMEHSTh
KonTponbhas KOHTPOJIbHBIX
MOJTYYCHHBIC 3HAHUS U1l pELICHUS 3a/1a4 .
1 pabora 3aJJaHui 110
OTIpEeICNIEHHOTO TUIIA TI0 TEME UJTU pa3lieiy.
BapHaHTaM
PacueTHO CpenctBo npoBepKU YMEHUN IPUMEHSATh KommuiexT 3aganuii
MOJTyYEHHBIC 3HAHUS T10 3apaHee ONPeIeTICHHOM JUTS] BBITIOJTHEHUS
2 rpaduueckas .
pabora METOJIMKE IS PEIICHUs 3a]1a4 WU 3aJaHUi 110 pacueTHo-

MOIYJIIO UKW AVCHUIIIMHE B LICJIOM.

rpaduueckoil paboThI




MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu

HwxHekaMCKkull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heIepaibHOTO
TrOCYJapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCKkuil HallMOHATBHBIA UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenune noarotoBku 13.03.02«30E€KTPOIHEPTETUKA U IIAECKTPOTEXHUKAY
[Tpoduns/ [Iporpamma «DiIeKTpOCHAOKEHUEN

PacuerHo-rpajduueckasi padora
0 AUCHUIUIMHE « TeXHUKa BBICOKMX HAIPSIKCHU
(711 OYHOTOOT/ICIICHUS)
KonTpoabnas padora
0 AUCHUIUIMHE « TeXHUKa BBICOKUX HAIPSIKCHU
(1151 3209YHOTO, OYHO-3a0YHOT'0 OT/ACIICHHS )
JI1s OYHOTO OTACICHUS

Tabnuna 1
BapuaHTBI KOHTPOJIBHBIX 3aaHUI

A W AR - B T T
2 | gs| 5| 8| 58| 8 |FE| | 58|58
ol M aa) aa) M ol M M M [aa)
< <

1 3 5 10 2 21 o) 2 1 8
2 1 4 6 3 22 9 6 3 l
3 8 2 3) 7 23 3 10 7 4
4 10 5 3 6 24 S) 4 1 8
S 1 8 6 4 25 8 6 5 2
6 S 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 S)
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
20 1 10 7 4 40 1 4 9 6




3AAYA Nel
OnpenenuTth MOTEPU SHEPTUU HA KOPOHY U CPEIHETOIOBYIO MOITHOCTh MOTEPh IS TpeXpa3zHoi
JIUHUH TIEPEMEHHOT'O HAIPSHKCHHS C TOPU3OHTAIBHBIM PACIIOIOKEHUEM MPOBOJIOB. VcXoaHbIe
JaHHBIC K 33a]]a4€ IPUBEICHBI B TA0IHIIC 2.

3ATAYA Ne2

PaccunrtaTh M MOCTPOUTH KPUBYIO €MKOCTHOTO (Ha4aabHOTO) pactpenenenus Hanpspkenus (Uc)
KpUBYI0 MakcuManbHbIX TOTeHIUanoB (Upmakc) BOOIb OOMOTKH TpaHcopmaropa B
koopauHatax U, n/N, pu BO3AEHCTBHH MPSAMOYTOIBHOUN (Tp—=0) OECKOHEUHO JJIMHHON BOJIHBI
HanpspkeHus ¢ amrumatygod Up. OOmmee 4Ymclio 3JIEMEHTOB CXEMBbI 3aMENICHHs OOMOTKH
TpancopmaTopa - N, 4ncio 31eMeHTOoB, rae onpenensercs senuunHa Uc u Upakc - n. EMkocTh
oJHOro djieMeHTa Ha 3emMiro - AC, coOcTBEHHAss €EMKOCTh KaKIOro 3JE€MEHTa BIOJIbL OOMOTKH
tpancopmatopa - AK. 3nauenune Uy, N, AC, AK u pexxum Heirpanu TpanchopmaTopa JaHbl B
tabmuie 3.

3AJTAYA Ne3
Paccunrare u mocTpouth (hOpMy BOJHBI Ha IIMHAX TOJCTAHIMH, CXeMa 3aMEIICHUS KOTOPOW
COJICP’KUT TOCJIEOBATENIbHO COENMHEHHbIE MHAYKTUBHOCTH L u emkocth C. Haleraromas
BOJIHA UMEET KOCOYTOJBHBIA (POHT tep W mocTossHHyo amrumtyay Up. 3Hauenus L, C, to, Up
yka3aHbl B Tabnuie 4. 3Hauenust Bpemenu t 3agasath ot 0 10 2T ¢ marom 1/8T.

3ATAYA Ne4
Paccuurath ynenpHOE YMCIIO OTKIIFOUEHHUM JTMHUHU Ha JKele300eTOHHBIX ornopax. KoaddummeHt
CBsI3M NMPUHATH paBHbIM 0,25. [TapameTpbl TUHUYU PUBEEHBI B TaOIUIE S.



Hcxoanblie JaHHBIE K 3agavdam

Tabumma 2
Hcxonnbie nannbie k 3amade Nel
Howmep BapuanTa
HaumenoBanue 1 5 3 4 5 5 7 3 9 10
Unowm, kB 330 330 330 330 | 500 | 500 | 500 | 750 750 750
Yucno n Mapka | 2x 2% 2% 2% 2% 2% 2% 2% 2% 2%
npoBoJ0B 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, cm 20 20 20 20 40 40 40 60 60 60
a, M 7,5 7,5 7,5 75 | 105 | 105 | 10,5 | 16,5 16,5 16,5
hx 1., 9ac. 7235 | 6580 3800 | 5100 | 7235 | 6580 | 3800 | 5100 | 7235 6580
hr, ac. 375 420 530 485 | 375 | 420 | 530 | 485 375 420
hy, gac. 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
J, MM/4. 0,2 0,4 0,9 055| 02 | 04 | 09 | 0,55 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 HAIPSDKCHUE JIMHAN
lo, CM pajryc OJJUHOYHOTO IMPOBOJIA
Dp, cm paccTosiHue MEXy poBoJaMu (azbl
a, M paccTosiHue MEXy COCETHUMHU (hazamu
hx 1, 4ac MIPOJIOJKUTENLHOCTh XOPOIIEH MOTOIbI
hr, gac MIPOJIOJKUTEILHOCTh TyMaHa
hy, gac MPOJIOJHKUTEILHOCTD UHES, TONONENA U U3MOPO3H
hy, gac MIPOJIOJKUTEITLHOCTD JTOXKISI © MOKPOTO CHEra
hcn, gac MIPOJIOJKUTEIILHOCTh CYXOTO CHETa
Ji, MM/u CpeIHsIsl MHTEHCUBHOCTD JOX/IsI © MOKPOTO CHEra
3Jch, MM/ CpeAHsst HHTEHCUBHOCTD CYXOr0 CHEra
Tabmuma 3
HcxonHple faHHbIe K 3aqaue No2
Neo BapuanTa lg/g’ N, mr AC, n® AK, nd Pexum HeliTpanu
1 100 30 225 2500 3a3eMJIcHa
2 100 30 275 1100 M30JIMpOBaHA
3 100 10 275 1100 M30JIMpOBaHa
4 100 20 275 1100 3a3eMJjIcHa
5 100 10 540 1500 3a3eMJIcHa
6 100 30 168 1050 M30JIMpOBaHa
7 100 10 980 2000 M30JIMpOBaHa
8 100 20 980 2000 3a3eMJjIcHa
9 100 20 168 1050 W30JIMPOBaHA
10 100 10 168 1050 3a3eMIIcHa




Hcxonueie nanueie K 3amgaue Ne3

Tabnuua 4

Ne BapuanTa 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
Tabnuma 5
Hcxonubie anHble K 3aqaue Nod
Ne BapuanTa 1 2 3 4 5 6 7 8 9 10
Unowm auHNd, KB 110 | 110 | 110 | 220 | 220 | 220 | 330 | 330 | 500 | 500
Cpeansis BhICOTA TPOCAB) 15 | 5 | 15 | 17 | 17 | 17 | 20 | 20 | 25 | 25
npoJieTe, M
3amuTHbIN yrom, rpan. | 30 35 20 25 25 20 25 25 20 25
ConporHBieHiie 10 | 15 | 20 | 10 | 15 | 20 | 10 | 15 | 7 | 10
3a3emiieHus onopsl, OM
JlnunHa nponera, M 200 [ 200 | 200 | 250 | 350 | 350 | 400 | 400 | 450 | 500
Paccrosnue tpoc- 4 4 4 6 6 5 7 7 9 8
MIPOBO/I B MPOJIETE, M
Yucno Tpocos 1 1 1 2 2 2 2 2 1 1
Bricora onopsl, M 19 19 19 23 23 23 29 29 32 35
Kpurepuu oueHku:
N 3auTeno /
Kpurepuii onenkn bansl Ouenka He 329TeHO
Jlornuecku 0OOCHOBAHHBIC, TOJHBIC W
NpaBUJIbHBIC OTBETHI HA  BOIPOCHI.
PasBepHyThIC OTBETHI Ha 60 Orimamo 3autero
JIOTTOJTHUTEIBHBIC BOITPOCHI.
Hoctatouno mosiHblid O0TBET. MIMeroTcs
TPYJAHOCTH B OOOCHOBAaHHOCTH CBOETO 50 Xoporio 3auTeHo
OTBETA.
Henomnxerit otBeT (B 00IIMX YepTax) Ha 36 V OBAETBOPUTEBHO 3autero
BOTIPOCHI.
Henornynoe nocrpoeHue oTBeTa Ha
Bompockl. HepackpbiTa TemMaTnka <36 HeynosnerBopurensHo | He 3auTeHo
BONPOCOB. OTCYTCTBUE apryMEHTALINH.




JI1s 3209YHOT0 M 0YHO-3a0YHOI'0 OTJCICHUS

Tabauna 1
BapuaHTbl KOHTPOJIBHBIX 33 JaHHI

< s < < ” < < = ” ” ” ”
= | Eo|EQ|ES|ES|ER| E |ES|EQ|ED|ER|E
= < g < < < = < = = < 5 < = < = < = < =
= | SE|EE|SE|SE|2:| £ |EE|EE| 2B 2B L5
= ST S| 2| S8 &8 = S| S| S| 28| 28
<! aal as)] aa)] aa] aa] ! [an aal 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

3AJTAYA Nel
OrnpenenuTh MOTEPU YIHEPTUU HA KOPOHY M CPEIHETOJAOBYIO MOIIHOCTh MOTEPH I TpeXda3zHoM
JIMHUAU TIEPEMEHHOTO HaIPSKEHUs C TOPU3OHTAIBHBIM PaCIONIOKEHUEM NpoBOJOB. VcxonHble
JAHHBIE K 3aJ1a4e MPUBEACHBI B TAOIHIIE 2.

3AJTAYA Ne2

PaccuuTath ¥ MOCTPOUTH KPUBYIO EMKOCTHOTO (Ha4aabHOTO) pacnpezaencHus HanpspkeHus (Uc)
KpUBylO MakcUMaibHBIX moTeHIHuanoB (Upmakc) BIOJb OOMOTKHM TpaHcopmaTopa B
koopauHatax Up, /N, nmpu Bo3aeHCTBUN TPSIMOYTOJIBbHOHN (T ¢=0) OECKOHEYHO JUTMHHOW BOJHBI
HanpspkeHus ¢ amrumtyaod Up. OOmiee 4YHCIIO 3JEMEHTOB CXEMBbI 3aMEIICHHUs OOMOTKH
Tpanchopmaropa - N, uncio snemMeHToB, rae onpenensercs Benuanaa Uc u Upakc - n. EMKocTh
OIHOrO 3jieMeHTa Ha 3eMiio - AC, cOOCTBEHHAsT €MKOCTh Ka)KI0ro DJIEMEHTA BIOJb OOMOTKH
tpanchopmaropa - AK. 3nagenne Uy, N, AC, AK u pexxum HelTpamu TpaHchopmaropa JaHbl B
Tabmme 3.

3AJAYA Ne3
Paccunrare 1 mocTpouth (hopMy BOJHBI Ha IIMHAX TMOJCTAHIMH, CXeMa 3aMEIICHUS KOTOPO
COJICPKUT TOCJIEAOBATEIbHO COCIMHEHHBbIE MHAYKTHBHOCTH L m emkocth C. Haberaromas




BOJIHA UMEET KOCOYTOJbHBIH (PPOHT tep M mocTosHHyto amrumutyny Ug. 3Hauenus L, C, te, Uo
yKazaHbl B Tabnutie 4. 3naueHust Bpemenu t 3anaath ot 0 10 2T ¢ marom 1/8T.

3AJTAYA Neq
PaccuuTarh ynenpHOE 4MCIIO OTKIFOUEHHMH JIMHUM Ha jKene300eTOHHbIX onopax. Koagduuuent
CBsI3U NpUHATH paBHbIM 0,25. [lapameTps! TMHUY IPUBEIEHBI B TA0IHULIE 5.

3AJJAYA No5

Pacuér rpozoynopuoctu Bo3ayuiHoi JIDII. Llenbio BBIMONIHEHUS pacyETHOTO 3aaHusl SIBISETCS
OCBOEHHUE METOJUKHU pacyéTa U MPOEKTUPOBAHMSI TPO30YIIOPHOCTH BO3AYIIHbIX JIDII.
B cooTBercTBUU ¢ BapuaHTOM 3a1aHus (Tabauma 6) HeoOX0AUMO BBINIOJIHUTE CIIETYIOIIEe:

1) BBIOpaTh TUMOBYIO OMOPY Bo3ayIIHOM JIDIT;

2) ompeneNuTh BU OCHOBHOTO (hyH/IaMEHTa BEIOPAHHOM OIOPBI;

3) BBIOpaTh MapKy [OJBECHOTO H30JIATOpa M IMPOU3BECTH PAacuyéT MapamMeTpoB
MOJICPAKUBAIOIIMX TUPIIsiHI Bo3ayiHou JIOIT,

4) omnpeneNuTh JOMYCTUMOE CPEIHET0I0BOE YHCIIO IPO30BBIX OTKIroueHui JIDII;

5) mis HaWAEHHOTO CPEJHErOJ0BOI0 YHCIA TIPO30OBBIX OTKIIOUCHHH OMPEICIUTh
JIOIIyCTHUMYIO BEJIMYHMHY UMITYJILCHOI'O COIIPOTHUBIICHUS 3a3€MIIMTEIIEH OIIOp;

6) crpoeKTUPOBATh KOHCTPYKIIUIO M PACCUMTATH MAapaMeTPhl 3a3eMIIUTEIICH OIop;

7) ¢ y4éTOM MapaMeTpoB CIPOSKTHPOBAHHOTO 3a3EMIIMTENSI ONPEICIUTh CPEIHET0J0BOC
YHCJIO TPO30BbIX OTKIOUeHHH JIDIT;

8) mpoaHanM3UPOBATh MOJTYYCHHBIC PE3YJbTATHI M CACIATh BHIBOIBI;

9) pe3ynbraThl pacuyéra U aHaaM3a OQYOPMHUTH B BUE OTUETA.



Hcxoanble JaHHBIE K 3aa9aM

Tabauma 2
Hcxonnble jaHHbIe K 3agade Nel
HanmeHnoBanue Howmep BapHanta
1 2 3 4 5 6 7 8 9 10
Unowm, KB 330 330 330 330 | 500 | 500 | 500 | 750 750 750
Yucno n Mapka | 2x 2% 2% 2% 2% 2% 2% 2% 2% 2%
1poBozoB B (aze AC240, AC300 | AC150 |[AC400AC400AC500AC700AC400, AC500 | AC700
lo, CM 1,08 | 1,175 0853 | 136 | 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 | 10,5 | 105 | 10,5 | 16,5 16,5 16,5
hx ., 4ac. 7235 | 6580 3800 | 5100 | 7235 | 6580 | 3800 | 5100 | 7235 6580
hr, gac. 375 420 530 485 | 375 | 420 | 530 | 485 375 420
hy, 4ac. 225 290 380 330 | 225 | 290 | 380 | 330 225 290
hy, 4ac. 400 670 2000 |1045 | 425 | 770 | 2500 | 1245 350 620
hcn, 4dac. 525 800 2050 |1800 | 500 | 700 | 1550 | 1600 575 850
J, MM/4. 0,2 0,4 0,9 0,55 | 0,2 04 | 09 | 0,55 0,2 0,4
3JcH, MM/4 0,8 0,3 0,1 0,2 0,8 0,3 0,1 0,2 0,8 0,3
Unowm, kB HOMHMHAJILHOE HAIPSDKCHUE JIMHAN
lo, CM paanyc OJMHOYHOTO MPOBOAA
Dp, cm paccTosiHUE MEXTy MPOBOJIaMU (ha3bl
a, M paccTosiHUE MEXKAY COCETHUMU (a3amu
hx 1, gac MIPOIOJKUTEIIBHOCTD XOPOIIICH ITOT0JTbI
hr, gac MIPOJIOJKUTEILHOCTh TyMaHa
hy, gac MPOJIOJHKUTEIBLHOCTD UHES, TONONENA U U3MOPO3H
hy, gac TIPOJIOJKUTEIILHOCTD JTOXKIS M MOKPOTO CHETa
hcn, wac MPOJIOJHKUTEIHLHOCTh CYXOT0 CHEra
Ji, MM/4 CpeIHsIsl MHTEHCUBHOCTD 0K/l U MOKPOTO CHETa
3Jch, MM/ CpeAHsIst HHTEHCUBHOCTb CYXOr0 CHEra
Tabmma 3
Hcxonnble JaHHbIC K 3agade No2
No BapunanTa Uo,% N, mr AC, n® AK, nd Pexxum Helitpanu
1 100 30 225 2500 3a3eMIIcHa
2 100 30 275 1100 M30JIMpOBaHa
3 100 10 275 1100 M30JIMPOBaHa
4 100 20 275 1100 3a3eMIIcHa
5 100 10 540 1500 3a3eMIIeHa
6 100 30 168 1050 M30JIMPOBaHa
7 100 10 980 2000 M30JIMpOBaHa
8 100 20 980 2000 3a3eMIIeHa
9 100 20 168 1050 M30JIMpOBaHa
10 100 10 168 1050 3a3eMJICHa




HUcxonupie nagurle k 3amgaue Ne3

Tabnuma 4

Ne BapuanTa L-10° I'n C-10° @ tp-10°, ¢ Uo, 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
Tabmumna 5
Hcxongusle mannble k 3amade Ned
Ne BapuanTa 1 2 3 4 5 6 7 8 9 10
Unowm inauu, kB 110 | 110 | 110 | 220 | 220 | 220 | 330 | 330 | 500 | 500
Cpemuss BoicoTa TPOCAB) 45 | 45 | 15 | 17 | 17 | 17 | 20 | 20 | 25 | 25
poJsieTe, M
3amuTHbIN yrom, rpan. | 30 35 20 25 25 20 25 25 20 25
Conporusuenne 10 | 15 | 20 | 10 | 15 | 20 | 10 | 15 | 7 | 10
3a3emiieHus onopsl, OmM
JliivHa iposiera, M 200 | 200 | 200 | 250 | 350 | 350 | 400 | 400 | 450 | 500
Paccrosinue Tpoc- 4 4 4 6 6 6 v v 9 8
IIPOBOJI B MPOJIETE, M
Yucino TpocoB 1 1 1 2 2 2 2 2 1 1
BricoTa onopsl, M 19 19 19 23 23 23 29 29 32 35
Tab6muma 6
Hcxomnnie manable K 3ajade Nes
E
< Usons CreneHn P, Tun D,,
=
= kB 3arpsi3HeHdss | Omm | omop* L | o, m 4/T Peseps | AIIB
[aa)
1 2 3 4 5 6 7 8 9 10
1 35 1 150 X/0 20 125 30 Hert Her
2 110 1 120 MeT. 50 240 25 Ectp Ectp
3 220 1 170 Me€T. 125 490 35 Ecte Ecte
4 35 2 130 xK/0 15 180 30 Ectb Her
5 110 2 150 x*/0 24 235 35 Ectb Ectb
6 220 2 170 MeT. 50 310 30 Her Ectp
7 35 3 180 xK/0 17 190 40 Ectb Her
8 110 3 170 */0 35 255 45 Ectp Ectp
9 220 3 190 MET. 45 430 40 Ectb Ectb
10 35 1 200 */0 40 210 35 Ectp Her




11 110 1 210 x/0 54 210 40 Her Ectb
12 220 1 200 xK/0 105 280 45 Ectb Ectb
13 35 2 290 Tep. 23 120 35 Ecte Her
14 110 2 250 xK/0 70 235 40 Ectb Her
15 220 2 200 MeT. 125 435 40 Hert Ectp
16 35 3 180 MET 25 210 35 Ectp Ectp
17 110 3 230 xK/0 24 235 45 Hert Ectb
18 220 3 210 MeT. 35 355 40 Ectp Ectb
1 2 3 4 5 6 7 8 9 10
19 35 1 250 xK/0 15 125 35 Ectp Ectb
20 110 1 320 1ep. 55 155 45 Hert Ectb
21 220 1 170 */0 65 310 40 Her Ectb
22 35 2 190 x/0 19 180 30 Her Ectb
23 110 2 220 MeT. 124 240 45 Hert Ectb
24 220 2 270 Tep. 55 210 40 Her Ecte
25 35 3 210 xK/0 12 125 45 Her Ectp
26 110 3 230 *K/0 34 235 35 Her Ectb
27 220 3 160 MET. 35 355 40 Her Ectb
* —K/0 — KeIe300eTOHHAs; MET. — METaJLINYecKas; Jaep. — JepeBAHHAs
Kpurepuu onenkm:
. 3auTeHno /
Kpurepuii oueHkn Bajibl Onenka He 329TeHO
Jlornyeckn 00OCHOBAHHEIE, IMOJHEBIE U
MpaBWIbHBIE OTBETHI HA BOIPOCHI.
PIa)BBepHYTBIe OTBETEI P Ha 60 Ormaino 3auteno
JIOTIOJTHATEITLHBIC BOTIPOCHI.
JocraTtouHo moaHbIM oTBeT. MMeroTcs
TPYAHOCTH B OOOCHOBAaHHOCTH CBOETO 50 Xoporio 3auyTeHOo
OTBETA.
Henonusiii oTBeT (B 00IMIMX YepTax) Ha 36 VJIOBIICTBOPHTEITHHO 3auTeno
BOTIPOCHI.
Henoruunoe nocrpoeHue oTBeTa Ha
BONpOCHL. HepackpeiTa TemMaTHKa <36 HeynosnerBopurensho | He 3auteHo
BONpocoB. OTCYTCTBHE apTyMEHTAIIUH.




MunnctepcTBO HayKu U BbIcIiero oopasoBanus Poccuiickoit ®denepanuu

HwxHekaMCKkull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heIepaibHOTO
TrOCYJapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCKkuil HallMOHATBHBIA UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenune noarotoBku 13.03.02«30E€KTPOIHEPTETUKA U IIAECKTPOTEXHUKAY
[Tpoduns/TIporpamma«neKTpOCHAOKEHUEY

Bomnpocsl k 3auery
[To mucrmmumue b1.B.13«TexHnka BICOKMX HAIIPSDKESHUIN
(1151 OYHOTO, 320YHOTO U OYHO-3a0YHOTO OTACICHHUS)

1. [IpumeHeHne BHICOKUX HAMPSHKEHUN IS TIepeiaun dJIEKTPUIECKON
DHEPI'UH.

2. Bunpl BHYyTpeHHEH U30JIAIMN U MaTepUAIIbI, HCTIOIb3yeMbIe JIJISl BX
WU3TOTOBJICHUS.

3. CucteMa KOHTPOJIS KaueCTBA U3OIAIIMOHHBIX KOHCTPYKIIUH.

4. V305511181 3JIEKTPUYECKUX YCTAHOBOK. BHEIIHSAS M BHYTPEHHSIS U30JISILIMS.

5. Buapl anera3oBoro 000py10BaHuUs.

6. VcripITanus M30JS1IMY TTOBBIIICHHBIM HanpsbkeHneM. cpITanus
V30JISIAN HAIIPSKEHUEM IIPOMBIIUIEHHON YaCTOTHI.

7. IlepenanpsixeHusi, BO3ICHCTBYIONINE HA JIEKTPOYCTAaHOBKHU. [ p0o30BBIC
IIepEeHaIpsKeHNU. BHYTpeHHNE nIepeHanpsiKEeHUs.

8. 3aBUCHUMOCTb AJIEKTPUUECKON TPOYHOCTU BHYTPEHHEH U330 OT
JUTUTEIIbHOCTH BO3JICHCTBUS HANPsDKEHUs (DIEKTpUIECKUid TpoOoil, MPUMECHBII
po0oil B )KUIKOCTSIX, TETUIOBOM MTPOOOii, cTapeHre U30JISIUN ).

9. U3mepenust XapaKTepUCTUK YaCTUYHBIX Pa3psiaoB.

10. PaGoTa n30J41MK B YCJIOBUSX JJIUTEIIBHOTO BO3JICUCTBUS pabodero
HanpsHKEHUS.

11. TloHsiTHE «KPAaTKOBPEMEHHAsI 3JIEKTPUYECKas MPOYHOCTHY» BHYTPEHHEN
V30JISILANA U TIOBEICHUE U30JISILMU [IPU BO3ACHCTBUY NepeHanpsbkeHui. [lonsatue
BHYTPEHHETO pecypca.

12. TlpodunakTruueckre UCBITAHUS U JUATHOCTUKA U30JIALIMA 000PY10BaHUS
BBICOKOT'O HAIIPSIKEHUS.

13. Obmias xapakTepUCTHKA BHEITHEH U30JISAIUH.

14. JlnutenbHast 37€KTpUUYECKasi IPOYHOCTh BHYTpeHHEN n3osanuu. [lonstue
CTapeHUs U30JIALUH.

15. ®wusuka paspsga momuauu. [Ipomece passutus momauu. M30upaTenbHOCTD
IIOPaXa€MOCTH MOJITHUMU.



16. TpeGoBaHus K AUIEKTPUKAM, HCTIOIb3yEMbIM BO BHEIIHEH H30JISIUU.

17. TlonsiTe YacTUYHBIX pa3psiioB. OCHOBHBIC XapaKTEPUCTUKN YaCTUIHBIX
pa3psa0B U METOJIBI UX KOHTPOJIS.

18. IIpuHIMI AEHCTBUS MOTHHUEOTBOIOB.

19. Ha3naueHue u TUITBI U30JISTOPOB.

20. CrapeHue U30JS1UHU 1101 BO3/IEWCTBHEM YaCTUYHBIX Pa3psiAoB.

21. O6u1as xapakTepuCTUKA BHYTPEHHUX MEPEHAIPSAKECHUH.

22. O01ue cBOWCTBa BHYTPEHHEH H30JISALIUY.

23. TennoBoe cTapeHre BHYTPEHHEHN M30ISIUH.

24. CriocoObl 3alTUThl OT NIepeHaIpsHKeHn. OTpaHudUTeNH
IIEPEHAIPSKECHU M.

25. V3onanus 3MeKTPUYECKUX YCTAHOBOK. BHEIIHS 1 BHYTPEHHSAS U30ISIIHSL.

26. CtapeHue U30JSIIUH TPH MEXaHUIECKUX Harpy3Kax.

2. ®usuka paspsana moaHuu. [Ipouecc pazsutus moaHuu. M30uparenpsHOCTb
NOpaKaeMOCTH MOJIHUH.

28. Ha3zHaueHue ¥ TUIIBI H30JITOPOB.

29. YBnaxHeHue Kak popMa crapeHus u3oisaiuu. Jlonycrumbie pabouune
Harpy3Ky Ha BHYTPEHHIOIO U30JISILIHIO.

30. CrtocoObl 3alUThl OT EepeHaNpsHKeHUH. OrpaHUUUTENH
HepeHaIpsHKEHUH.



Kpurepuu onieHku:

N 3aureHo /
Kpurepuii oueHkun Baniabl Onenka
He 32aYTEeHO
Jloruuecknn 0OOCHOBAHHBIC, ITOJHBIC U
MpaBWIbHbIE OTBETHl HA BOIPOCHI.
p P 40 OtanyHo 3auTeHo
PasBepHytbie OTBETHI Ha
JIONTOJTHUTEJILHBIE BOIIPOCHI.
JocraTtoyHo monHbld oTBeT. MMetoTcs
TPYIHOCTH B OOOCHOBAaHHOCTH CBOEIO 32 Xoporio 3auyTeHo
OTBETA.
HemnomnHeli oTBeT (B 00IIMX YepTax) HA
( prax) 32 Y 10BIIETBOPUTEITHHO 3auTeHo
BOITPOCHI.
Henornynoe noctpoenue orBera Ha
BoIpockl. HepackpsiTa TeMaTuka <24 HeynosnersopurensHo | He 3aureno

BOIIPOCOB. OTCYTCTBI/IC ApryMmcHTaluu.
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