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Ilepeuens Komnemenyuil u UHOUKAMOPOB OOCMUICEHUA KOMNEMEHYULIL C YKA3AHUEM IMAN0e Popmuposanus
6 npoyecce 0C60€HUA OUCHUNTUHDI
Komnerenmus:
[IK-1 Cniocob6eH pa3pabaTeiBaTh OTACIBHBIC pa3/ieibl MPOSKTa HA PA3IHMUHBIX CTAAUAX MPOSKTUPOBAHMS CUCTEMBI AJIEKTPOCHAOKEHUS U

0(hOpMIIATH TEXHUYECKYIO TOKYMEHTALUIO.
WHaukaTopsl JOCTHXKEHUS KOMIIETEHIHH:

I1K-1.1 3HaeT OCHOBHbIE HOPMBI, ITpaBUJIa U MOJOKEHHUS, UCIIOIb3yEMbIE ITPH MPOECKTUPOBAHUM CUCTEMBI 3JIEKTPOCHA0KEHU; KIacCu(pUKaLHIO,
KOHCTPYKIINHU, TEXHUYECKHE XapaKTePUCTHKH 000pYIOBaHUS CHCTEMBI JIEKTPOCHA0KECHNUS

I1K-1.2 Ymeer mpoBOAUTH TEXHHKO-IKOHOMHUYECKYIO OIIEHKY pPa3pabOTaHHON CHUCTEMbI 3JIEKTPOCHAOKEHUs; HCIIOJIb30BaTh TEOPETHUYECKHE
3HaHUS Ha IPAKTUKE MPU MPOCKTUPOBAHUH CUCTEMBI JJIEKTPOCHAOKECHNS

I1K-1.3 Bnageer 6a30BbIMHM 3HAHUSIMH B OOJIACTM CHUCTEM 3JIEKTPOCHAOXEHMS; HAaBbIKAMU HCIOJIb30BAHUS OCHOBHBIX METOJOB pacyera s
MPOEKTHUPOBAHUS CHCTEM DJICKTPOCHAOKEHUS.

I1K-4 CriocobeH opranu3oBath paboTy NepcoHaja Mo SKCILTyaTaluy 3JEKTPO- U TEIUIOAHEPTeTHUECKOro 000py10BaHuUS.
WHanukaTopsl JOCTIKEHHUS KOMIICTECHITHH:

I1K-4.1 3HaeT OCHOBHBIE 3aKOHOJATENIbHbIE aKThl M HOPMATHUBBI IO OpraHu3alMd paboThl IEpcoHajla MO HKCIUIyaTallud S3JEKTpO- U

TEIUIOIHEPTETHYECKOTO 000PYI0BaHUS;

[1K-4.2 Ymeet opranu3oBaTh paboTy NepcoHaja 1o 3KCIUTyaTalluy 3JIEKTPO- U TeIJI0IHEPreTHYEeCKOro 000py10BaHuUs;

[1K-4.3 Bnageer MeToiaMy OpraHu3anyy padoTy epcoHaa Mo AKCIUTyaTaIliH AIEKTPO- ¥ TEIUIODHEPTETHYECKOTO 000y I0BAHUSI.

JIJ11 0YHO-3a0YHOT0 OTAEIECHUS

NuaukaTopsl Ortanbl GOPMHUPOBAHMS B MPOIECCE OCBOCHHS THCIMIIIHHBI
JIOCTHIKEHHSI Jleknun IpakTHueckue JlaGoparopubie KypcoBoii npoekt Haumenosanue
KOMIIETeHIIHH 3aHATHSA 3aHATHSA (padora) 0UeHOUYH020 cpedcmea
IK-1.1 Pasnen 1-9 Pasnen 1-9 He npenycMoTpuHbI He npenycMoTpuHsI PacuetHo-rpaduueckast
pabota
MK-1.2 Paznen 1-9 Paznen 1-9 He npesycMOTpHHEI He npexycMoTpuubl | [ acueTHO-Tpadudeckas
pabota
IK-1.3 Paznen 1-9 Paznen 1-9 He npenycMoTpuHbI He npexycMoTpusb! PacuerHo-rpaduyeckas
pabota
K-4.1 Paznen 1-9 Pazgen 1-9 He npexycMoTpruHBI He npenycMoTprHB PacquHo-%pa(bnquKas[
pabora




Nuaukaropbl

Jranbl GopMHPOBAHHS B Npolecce 0CBOCHHS TUCIUIIHHBI

Haumenoeanue

AOCTHIKEHHU S Jlekuuu IIpakTuyeckue JlabopaTopHble KypcoBoii npoekt
KOMITETEHIIHH 3AHATHSA 3AHATHSA (pabota) oOuenoun020 cpedcmea
[K-4.2 Pasnen 1-9 Paszen 1-9 He npemycMoTpuHsbl He npeycMOTpHHBI PacquHo-gpa(queCKaﬂ
pabota
K-4.3 Paznen 1-9 Pasznmen 1-9 He npeaycMOTpHHEI He npexycMoTpuubl | D acueTHO-rpaduyeckas
paborta
s 3a04HOrO0 OTNENEeHU
HNuaukaropsl JTanbl (OpMUPOBAHNS B MPOLIECCE OCBOECHUS THCHUILIMHBI
JIOCTHIKEHHSI Jlekuuu IlpakTHyeckune JlaGoparopubie KypcoBoii npoexT Haumenosanue
KOMIICTCHIUHA 3AHATUSA 3AHATUS (paﬁoTa) OUECHOUYHO20 cpedcmea
IK-1.1 Paznen 1-9 Paznen 1-9 He npenycmoTpuHs He npenycmoTpuHBI KontposbHas padota
MK-1.2 Pa3nen 1-9 Paznmen 1-9 He npexycmoTpuHBI He npexycMoTpuHEI KontponsHas padora
IK-1.3 Paznen 1-9 Paznen 1-9 He npexycMoTpuHbI He npenycMoTpuHsI KontponsHas pabora
K-4.1 Paznen 1-9 Paznen 1-9 He npexycMoTpruHBI He npeaycMoTpuHBI KonTponbras pabota
[K-4.2 Pasnen 1-9 Pazzen 1-9 He npexycmoTpuHEI He npexycMoTpHHEI KontponsHas padora
K-4.3 Paznmen 1-9 Pazmen 1-9 He npexycMoTprHBI He npenycMoTprHB KonTponbHas padbota




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyi)

J11s1 3a04HOTO OTACICHHUS

OueHoYHBbIE CPEACTBA KoJa-Bo Min, 6aJioB Max, 6a/10B
KontponbHas padora 1 36 60
OTBeTHl HAa BOIIPOCHI K 3a4€Ty 1 24 40
Hroro: 60 100

J11sl 04HO-3a0YHOI0 OTACIICHUS

OueHoYHbIE CPEACTBA KoJa-Bo Min, 6aJioB Max, 6a/10B
KontponbHas pabora 1 36 60
OTBeTHI HAa BOIIPOCHI K 3a4€Ty 1 24 40
HUtoro: 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 CTYJEHTY, €CJIH TEOpPETHUECKOe
coJiep>)kaHue Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB; HcYepIbIBAIOLIE,
[IOCJIEI0BATENIbHO, YETKO M JIOTMYECKHM CTPOWHO H3Jlaraer Marepual;
CBOOOJHO CIIpPaBISIETCS C 3afadaMM, BOIPOCAMHU WU APYIMMH BHIAMH
MIPUMEHEHUS 3HAHWI; MCIOJIB3yeT B OTBETE JOMOJHUTENBHBIN MaTepuan
BCE INPENyCMOTPEHHBIC MPOrPaMMOM 3aJaHHs BBIIOJHEHBI, KaYeCTBO HX
BBIIIOJIHCHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCHUMAaJIbHOMY;
aHAJIM3UPYET IIOJIyYE€HHBIE pe3yJIbTaThl; MPOSIBIAET CaMOCTOSTENHLHOCTh
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopo1o
(3auTeHO)

OLeHKa «XOpOILIO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUYECKOE
coJlep)KaHHEe Kypca OCBOEHO IIOJTHOCTHIO, HEOOXOIUMBIC TPAKTUYECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
MporpaMMoii oOydeHusl y4deOHbIe 3aJaHUs BBHIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHUST JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO W MO CYUIECTBY M3Jarae€T €ro, He JONyCKas CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIIPOC.

60 -73

VY nosnersopu
TEIBLHO
(3auTeHo)

OueHka  «yAOBIETBOPUTEIBHO»  BBICTABIAETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENbl He
HOCSAT CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO TPEAYCMOTPEHHBIX
MPOTPaMMOi 33J]aHNH BBITIOIHEHO, HO B HUX UMEIOTCS OLIHOKH, TIPH OTBETE
Ha MOCTaBJICHHBIA BONPOC CTYJEHT AOMYCKAeT HETOUHOCTH, HETOCTATOUHO
MpaBUIbHbIE (OPMYIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
[IOCJIEI0BATEIBHOCTH B U3JI0KEHUU IPOTPAMMHOI0 MaTEpHAIA.

Ornenka

«3aYTCHO»

CTYACHTY, €CJIM OTBETHI

TEMaM JUCHUITIIIMHBI

JIOTHYCCKH

HE3HAUUTEIBHBIE HEIOYCTHI
KakK
BBIBOJIA,

CTYyJICHTA,

CaMOCTOATCIIBHOT'O

OINOKY U TIp

H3JI03KEHBI,

TaKHe

BBICTABJIACTCA
Ha BOINPOCHI IIO

IMOCJICIOBATEIIbHEI,

JIOIYCKaIoTCA
B OTBETE
OTCYTCTBHUE
pedeBbIe

Hmoxe 60

Heynosnersop
UTENNBHO
(He3aureHo)

OneHka «HEYyAOBIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, €CIIM OH HE
3HAaeT 3HAUUTENBHOM YacTH MPOrpaMMHOIO MaTepuana, JOIyCKaeT
CYLIECTBEHHbIE OIMMOKH, HEYBEPEHHO, C OONBIINMH 3aTPYAHEHUSIMHU
BBHITIOJIHSIET ~ TIpaKTHYecKhe  paboThl, HEOOXOJAMMBIE  MPAKTUYECKHE
KOMIIETEHIIMM He C(OPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
MporpaMMoii O00y4eHHUs] y4eOHBIX 3aJIaHWi HE BBIOJIHEHO, KAa4eCTBO HX
BBITIOJTHEHHS OIIEHEHO YUCIIOM 0aiyioB, OJIM3KHUM K MUHUMAJIBHOMY

Orenka
CTYJICHTY,

€ClIn

«HE 3aYTEHO»
CTYJIEHT

BBICTABJIACTCA
HC 3HaACT

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




KpaTkas xapakTepucTuka olleHOYHBIX CPeACTBA

Ne Haumenosanue IIpencraBienne
I /;1 OLIEHOYHOT 0 Kpartkasi xapakTepucTUKa OLIEHOYHOT'0 CPeACTBA OLIEHOYHOI 0
cpeacrBa cpencrsa B GpoHae
1 2 3 4
CpencTBo NpOBEPKU YMEHUH TPUMEHSITh Komrexr
KonTponbhas p DOBCPKH yM p KOHTPOJIbHBIX
MOJTYYCHHBIC 3HAHUS U1l pELICHUS 3a/1a4 .
1 pabora 3aJJaHui 110
OTIpEeICNICHHOTO TUIIA TI0 TEME UITU pa3zieny.
BapHaHTaM
PacueTio CpenctBo NpOBEPKU YMEHUH TPUMEHSTh KommnekT 3amannit
MOJTyYEHHBIE 3HAHUS I10 3apaHee ONpPeIeTICHHOM JUTSL BBITIOJTHEHUS
2 rpaduueckas .
pabora METOJIMKE JUIS 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 IITEKTPOTEXHUKAY
[Tpoduns/ [Iporpamma «DiIeKTpOCHAOKEHUEN

PacuerHo-rpajduueckas padora
10 JUCHUIUIMHE « TeXHUKa BBICOKUX HAIPSIKCHU
(711 OYHOTO OTIEIICHUA)
KonTpoabnas padora
10 JUCHUIUIMHE « TeXHUKa BBICOKUX HAIPSIKCHU
(1151 3209YHOTO, OYHO-3a0YHOT'0 OT/ACIICHHS )
JI1s1 3209YHOT0 ¥ OYHO-3a0YHOTI'0 OTJCICHUS

Tabnuna 1
BapI/IaHTBI KOHTPOJIbHBIX 33,[[8.HHI>1

E ||t x| Ewl E |Eo|cqlcnles]cn
2 Es| S| 8| 8| 8| £ |FE| g8 | 8| 58| 5
< M M M aa) aa) ! aa) [aa) [aa) [aa) M
1 3 5 10 2 1 21 S) 2 1 8 2
2 1 4 6 3 3 22 9 6 3 7 4
3 8 2 o) 7 S) 23 3 10 l 4 6
4 10 3) 3 6 7 24 3) 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 l 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 S 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 l 4 9 2 26
19 9 6 3 10 27 39 3 8 o) 10 4
20 1 10 7 4 1 40 1 4 9 6 10




3AAYA Nel
OnpenenuTth MOTEPU SHEPTUU HA KOPOHY U CPEIHETOJOBYIO MOIIHOCTD MOTEPh IS TpeXha3HO
JIUHUH TIEPEMEHHOT'O HAIPSHKCHHS C TOPU3OHTAIBHBIM PACIIOIOKEHUEM MPOBOJIOB. VcXoaHbIe
JaHHBIE K 33a]]a4e MIPUBEICHBI B TA0IHIIC 2.

3AJTAYA No2
PaccunrtaTh ¥ MOCTPOUTH KPUBYIO €MKOCTHOTO (HayaabHOTO) pactpeaenenus Hanpsokenus (Uc)
KpUBYI0O MakcuMalbHBIX moTeHnuanoB (Umakc) BHoib 0OMOTKHM TpaHcdopmaropa B

koopauHaTax Uo, n/N, mpu BO3IEHCTBUU MPSAMOYTOIBHOU (T »=0) OECKOHEYHO JUTMHHON BOJHBI
HanpspkeHus ¢ amrumatygod Up. OOmee 4Ymclio 3JIEMEHTOB CXEMBI 3aMElIeHHs OOMOTKH
TpancopmaTopa - N, uucio 31eMeHToB, rae onpenensercs sennynHa Uc u Umakc - n. EMkocTh

OJHOI'0 2JICMCHTA HAa 3EMJIIO - AC, COOCTBEHHAsA €MKOCTh KaXJa0ro 3JE€MEHTa BAOJIb OOMOTKH

tpancgopmaropa - AK. 3nauenue Uo, N, AC, AK u pexxum HelTpanu TpancopmarTopa JaHbl B
Tabmuue 3.

3AJTAYA Ne3
Paccunrare u mocTpouTh (popMy BOJHBI HA IMUHAX IMOJCTAHIIMH, CXEMa 3aMEIICHHUS KOTOPOM
COJICPKUT TOCJIEN0BATeNIbHO COEeNMHEHHbIE MHAYKTUBHOCTh L u emkocth C. Haberaromas
BOJIHA UMEET KOCOYrOJbHBIH (QPOHT te U noctosHHyto amiuutyay Uo. 3nauenus L, C, to, Uo
yka3aHbl B Tabnuie 4. 3Hauenust Bpemenu t 3anasath ot 0 10 2T ¢ marom 1/8T.

3ATAYA Ne4
Paccunrarhe ynenpHOE YHCIO OTKJIFOYCHUH JIMHUU HA kKeJIe300eTOHHBIX ornopax. Koaddunuent
CBsI3M NMPUHATH paBHbIM 0,25. [TapameTpsl THHUY NpUBEICHBI B TAOIHUIE S.

3ATAYA NeS

Pacuér rpozoynopnoctu Bo3aymHou JIDII. L{enpto BBIMONIHEHUS pacyETHOTO 3aaHusl SIBISETCS
OCBOEHHUE METOAUKHU PAcYETa U IPOEKTUPOBAHMSI IPO30YNIOPHOCTH BO3AYIIHbIX JIOII.
B cooTBercTBHY ¢ BapuaHTOM 3aAaHus (Tabauna 6) He0OX0AUMO BBITOJIHUTH CIIEIYIOIIEE:

1) BBIOpaTh THIOBYIO OMOpPY Bo3aymHoOU JIDIL;

2) ompeneNuTh BU OCHOBHOTO (h)yHIaMEHTa BEIOPAHHOHN OTOPHI;

3) BbIOpaTh MapKy TIIOJBECHOIO H30JIATOpAa M IPOM3BECTH pacyérT MapaMeTpoB
MOJEPKUBAIOLIUX TUPISHA Bo3aymHo# JIOIT;

4) ompeaenuTh JOMYCTHMOE CPEIHEr0I0BOE YUCIIO IPO30BbIX OTKIIUeHui JIDIT;

5) s  HaWJAEHHOTO CPEJHErOJ0BOIO YHCIA TPO30BBIX OTKIIOYCHHH OIPEICIHTh
JIOIIyCTUMYIO BEJIMUYMHY UMITYJIbCHOI'O COITPOTHUBIICHUS 3a3€MIIMTEIIEN OIIOP;

6) crpOeKTUPOBATh KOHCTPYKIIUIO M PACCUMTATh MapaMeTPhl 3a3eMIIUTEIICH OIop;

7) ¢ yuéToM mapamMeTpoB CIPOCKTUPOBAHHOTO 3a3EMIIUTEINS ONPEICIUTh CPEIHETOI0BOC
YHUCIIO TPO30BBIX OTKIH0UeHU JIDIT;

8) mpoaHanM3UpOBaTh NOJTYYEHHBIC PE3YJIbTATHI M CAEIATh BHIBOIBI;

9) pe3ynbraThl pacuéra U aHajau3a 0QHOPMHUTH B BUIE OTUETA.



Hcxoanble JaHHBIE K 3aa9aM

Tabnuua 2
Hcxonnble naHHble K 3agaue Nel
HanmeHnoBanue Howmep BapHanta
1 2 3 4 5 6 l 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%
poBoJI0B B (haze [AC240| AC300 | AC150 |AC400AC400AC500AC700AC400 AC500 | AC700
lo, cM 1,08 | 1,175 0853 | 136 136|151 1855136 | 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|105 | 105 | 165 | 16,5 16,5
hx.r., Jac. 7235 | 6580 3800 | 5100 | 7235 | 6580 | 3800 | 5100 | 7235 6580
hr, 4ac. 375 420 530 485 | 375 | 420 | 530 | 485 375 420
hy, vac. 225 290 380 330 | 225 | 290 | 380 | 330 225 290
hy, 4ac. 400 670 2000 | 1045 | 425 | 770 | 2500 | 1245 | 350 620
hch, 4ac. 525 800 2050 | 1800 | 500 | 700 | 1550 | 1600 | 575 850
Jn, MM/4. 0,2 0,4 0,9 0502 | 04 | 09 | 0,55 0,2 0,4
3JcH, MM/9 0,8 0,3 0,1 02 | 08 | 03| 01| 02 0,8 0,3
Unowm, kB HOMHHAQJIbHOE HANPSHKCHUE JINHUH
lo, cM pasuyc OJMHOYHOI'O POBOJA
Dp, cMm paccTosiHue MEXAY MPoBOAaMHU a3kl
a, M paccTosIHUE MEXKAY COCETHUMU (a3amu
hx.r, yac POAOJKUTEILHOCTh XOPOLIEH Or0/Ibl
ht, gac MPOIOJDKUTEIHHOCTh TyMaHa
hy, gac HPOJIOJDKUTEIBHOCTh HHEs, FOJI0NIENA U U3MOPO3H
hy, gac MPOJOIDKUTEIBHOCTD IO/ 1 MOKPOTO CHETa
hch, vac POIOJKUTEIBHOCTh CYXOI'0 CHEra
Jn, MM/ CPEeIHsIsl HHTEHCUBHOCTD JI0XK/JI1 © MOKPOTO CHEra
3JcH, MM/9 CPENIHsIsl MTHTEHCUBHOCTB CyXOT'0 CHera
Tabnuna 3
Hcxonable naHHble K 3agade Ne2
No BapunanTa Uo,% N, mr AC, n® AK, nd Pexxum Helirpanu
1 100 30 225 2500 3a3eMJICHA
2 100 30 275 1100 M30JIMpOBaHa
3 100 10 275 1100 M30JIUPOBaHA
4 100 20 275 1100 3a3eMJICHA
5 100 10 540 1500 3a3eMJIeHa
6 100 30 168 1050 M30JIMPOBaHa
7 100 10 980 2000 M30JIMpOBaHa
8 100 20 980 2000 3a3eMJIeHa
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°% @ to - 105, ¢ 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
Ta0muma 5
Hcxongusle mannble k 3amade Ned
Ne BapuanTa 1 2 3 4 5 6 7 8 9 10
Unowm nann, kB 110 | 110 | 110 | 220 | 220 | 220 | 330 | 330 | 500 | 500
Cpeanss BHICOTATPOCA B 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
Conporusienne 10 | 15 | 20 | 10 | 15 | 20 | 10 | 15 | 7 | 10
3a3eMiIeHus onopsl, OM
JliivHa nipoera, 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
Yucno Tpocos 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
=
< Usow, Crenenn P, Tun D,
=
=3 kB sarpssHeEus | Om-m | omop* L | o, m or | Pe3eps | AlIB
m
1 2 3 4 5 6 7 8 9 10
1 35 1 150 x*/0 20 125 30 Her Her
2 110 1 120 MET. 50 240 25 Ectp Ectp
3 220 1 170 MeT. 125 490 35 Ectp Ecte
4 35 2 130 xK/0 15 180 30 Ectb Her
5 110 2 150 xK/0 24 235 35 Ectp Ectp
6 220 2 170 MET. 50 310 30 Hert Ectp
7 35 3 180 xK/0 17 190 40 Ectb Her
8 110 3 170 x*/0 35 255 45 Ectp Ectp
9 220 3 190 MET. 45 430 40 Ectp Ectp
10 35 1 200 x*/0 40 210 35 Ectb 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 Ectn
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 Ectb Ectn
1 2 3 4 5 6 7 8 9 10
19 35 1 250 xK/0 15 125 35 Ectb Ectn
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 MeET. 124 240 45 Hert Ectb
24 220 2 270 Tep. 55 210 40 Her Ectp
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 — KeIe300€TOHHAs; MET. — METaJLINYeCcKas; Jaep. — JepeBAHHAs
Kpurepuu onenkm:
. 3auTeHno /
Kpurepuii oueHkn Bajibl Onenka He 329TeHO
Jlornyeckn 00OCHOBAHHEIE, IMOJHEBIE U
MpaBWIbHLIE OTBETHI HA BOIPOCHI.
P§3BepHyTLIe OTBETHI ’ Ha 60 Omnrino 3auteno
JIOTIOJTHATEITLHBIC BOTIPOCHI.
JoctraToyHo moaHbIM oTBeT. MMeroTcs
TPYAHOCTH B OOOCHOBAaHHOCTH CBOETO 50 Xoporio 3auyTeHO
OTBETA.
Henonusiii oTBeT (B 00MIMX YepTax) Ha 36 VJIOBIICTBOPHTEITHHO 3auTenHo
BOTIPOCHI.
Henoruunoe nocrpoeHue oTBeTa Ha
BONpOCHL. HepackpeiTa TemaTHKa <36 HeynosnerBopurensHo | He 3auteHo
BONpocoB. OTCYTCTBHE apTryMEHTaIlUH.




MunnctepcTBO HayKu U BbIcIiero oopasoBanus Poccuiickoit ®denepanuu

HwxHekaMCKkull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heIepaibHOTO
TrOCYJapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 0Opa30BaHUs
«Ka3aHCKkuil HallMOHATBHBIA UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

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

Bomnpocsl k 3auery
[To mucrinumue b1.B.13 «TexHuka BEICOKUX HAOPSHKEHUID)
(1151 OYHOTO, 320YHOTO U OYHO-3a09YHOTO OTIACICHMUS)

1. IlpuMeHeHue BBICOKUX HANPSHKEHUN U1 Iepelaun dJIEKTPUUECKOM
DHEPI'UH.

2. Bunpl BHYTpeHHEH U30JISIMHA U MaTepUaIbl, HCTIONb3yEeMbIE IS UX
WU3TOTOBJICHUS.

3. CucteMa KOHTPOJIS KaueCTBA U30IAIMOHHBIX KOHCTPYKIIUAH.

4. V305511l 3JIEKTPUYECKUX YCTAHOBOK. BHEIIHSS M BHYTPEHHSSI U30JIALIHS.

5. Buapl anera3oBoro 000py10BaHuUs.

6. UcnpiTanus W30ISIIMK MTOBBIIEHHBIM HaNpsDKeHUEM. VcibTanust
U30JIALMY HAIIPSHKEHUEM IPOMBIIUIEHHON 4aCTOTBHI.

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, TETUIOBOU MPOOOH, CTapeHre U30JISIUN ).

9. U3mepeHnust XxapaKTepUCTUK YaCTUUHBIX Pa3psiiOB.

10. PaGoTa n30ms11H B YCIOBUAX ITUTEILHOTO BO3ACHCTBUSA pabodero
HaIpsKECHUS.

11. TloHsiTHE «KPAaTKOBPEMEHHAsI 3JIEKTPUYECKas MPOYHOCTHY» BHYTPEHHEN
V30JISILAN U TIOBEICHUE U30JISILUN [IPU BO3JAEHUCTBUU NepeHanpspkeHuil. [lonsarue
BHYTPEHHETO pecypca.

12. TlpodunakTrueckre UCIBITAHUS U JUATHOCTUKA U30JIALIMA 000PY10BAHHUS
BBICOKOT'O HAIIPSIKEHUS.

13. Obmias xapakTepUCTHKA BHEITHEH U30JISAIUH.

14. JlnutenbHast 37€KTpUUYECKasi IPOYHOCTh BHYTpeHHEN n3osanuu. [lonstue
CTapeHUs U30JISILUU.

15. ®usuka paspsga monuauu. [Iporecc pazButus moauuu. M30upaTenbHOCTD
IIOPaXa€MOCTH MOJITHUMU.



16. TpeGoBaHus K AMDIEKTPUKAM, UCIIOJIb3YEMbIM BO BHEUTHEH U30JISAIUH.

17. TonsiTne YacTUUHBIX pa3psiioB. OCHOBHBIE XapaKTEPUCTUKN YaCTUIHBIX
pa3psa0B U METOJIBI UX KOHTPOJIS.

18. IIpuHIMI AEHCTBUS MOJTHHUEOTBOIOB.

19. Ha3naueHue u TUITBI U30JISTOPOB.

20. CrapeHue U30JS1UHU 1101 BO3/IEWCTBHEM YaCTUYHBIX Pa3psiAoB.

21. O6u1as xapakTepuCTUKA BHYTPEHHUX MEPEHAIPSAKEHUH.

22. O01ue cBOWCTBa BHYTPEHHEH H30JISALIUY.

23. TennoBoe cTapeHre BHYTPEHHEHN M30ISIUH.

24. CriocoObl 3alTUThl OT MepeHanpsHKeHnin. OrpaHuIUTETH
IIEPEHAIPSKECHU M.

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

26. CtapeHne U30JSIIUH TPU MEXaHUYECKUX Harpy3Kax.

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

28. HazHaueHue ¥ TUIIBI K301 TOPOB.

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

30. CrtocoOb! 3a1uUThl OT NEepeHanpsKeHnin. OrpaHuYUTEIH
HepeHaIpsHKEHUH.



Kpurepuu onieHku:

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

BOIIPOCOB. OTCYTCTBI/IC ApryMCHTAlUN.
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