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Ilepeuens komnemenyuii U UHOUKAMOPOB OOCMUNCEHUA KOMNEMEHUUI C YKA3AHUEM IMAanos popmuposanus
6 npoyecce 0C80eHUsA OUCUUNIUHBL
Komnerenmus:
[TK-1 Crniocoben pa3pabaThiBaTh OTACTBHBIC PAa3Aeiibl MPOCKTA HA PA3IMYHBIX CTAUSX MPOCKTHPOBAHMS CHCTEMBI AJICKTPOCHAOKEHUS 1

0(OPMIIATH TEXHUYECKYIO TOKYMEHTAITHIO.
WNHukaTophl TOCTUKEHUS KOMITETEHIIUN:

I1K-1.1 3HaeT OCHOBHBIE HOPMBI, ITpaBUJIA U MOJOKECHHS, UCTIOJIb3yeMbIe TIPH TPOCKTUPOBAHUU CUCTEMBI JIEKTPOCHAOKEHHS; KJIIACCU(PUKAIIHIO,
KOHCTPYKIIUHU, TEXHUICCKHE XapaKTCPUCTUKN 000PYIOBAHUS CUCTEMBI 3JICKTPOCHA0KCHHUS

[IK-1.2 YmMmeeT mpoBOAUTH TEXHMKO-3KOHOMHMYECKYIO OLIEHKY pa3pabOTaHHOW CHUCTEMBI AJIEKTPOCHAOXKEHHS; UCIOJIb30BaTh TEOPETHUYECKUE
3HaHUS HA IPAKTUKE IMPU TPOCKTUPOBAHUH CUCTEMBI AJIEKTPOCHAOKEHUS

[IK-1.3Bnageer 6a30BbIMH 3HAHHSAMH B OOJIACTH CHUCTEM JJICKTPOCHAOKEHUS; HABBIKAMH HCIIOJIb30BaHHUS OCHOBHBIX METOJIOB pacuera s
MIPOCKTUPOBAHUS CUCTEM JICKTPOCHAOKEHUS

J1J1s1 OYHOT'O M OYHO-3a0YHOI'0 OTAEICHUI

NuauxaTopsl Jranbl GOPMHUPOBAHHS B MPOIECCe OCBOCHHS THCIIHIIIHHBI
JOCTHKEH ST Jlekuuu IpakTHYecKne JlaGopaTopHbie KypcoBoii npoekT Haumenosanue
KOMIIEeTeHIIU U 3aHATHA 3aHATHA (pa6ota) OUeHOUN020 cpedCHea
Pacuerno-rpaduueckas
IK-1.1 Tema 1-11 Tema 4-7, Tema 9-11 Tema 7-8, Tema 10 Tema 10 pabota/KypcoBoii
MPOEKT/IK3aMEH
PacuetHo-rpaduueckas
IK-1.2 Tema 1-11 Tewma 4-7, Tema 9-11 Tema 7-8, Tema 10 Tema 10 pabota/KypcoBoit
POEKT/IK3aMeH
Pacuerno-rpaduueckas
IK-1.3 Tema 1-11 Tema 4-7, Tema 9-11 Tema 7-8, Tema 10 Tema 10 pabota/KypcoBoii
MPOEKT/IK3aMEH




J1s1 3a09YHOTO OTACICHUS

HNuaukaropsl

OTanbl (l)OpMI/IPOBaHI/IH B IIpouecce 0OCBOCHHUSA NUCIHUIIJINHBI

= Haumenoeanue
JAOCTHKEHMS Jlekuuu IIpakTuyeckue JlaGopaTtopHbie KypcoBoii npoekTt
OYEHOUHO20 Cpedcmea
KOMIIETeHIU U 3aHSITHSA 3aHATHA (pa6ora)
Tema 4-5 KoHntposbHas
IK-1.1 Tema 7 ' Tewma 4-5, Tema 7 Tema 7 Tema 10 pabota/KypcoBoii
POEKT/IK3aMEH
KonTponbnas pabota
[K-1.2 Tema 4-5, Tewma 4-5, Tema 7 Tema 7 Tema 10 /KypcoBoit
Tema 7
POEKT/IK3aMeH
KonTponbhas padora
IK-1.3 Tema 4-5, Tema 4-5, Tema 7 Tema 7 Tema 10 /KypcoBoit
Tema 7
IPOEKT/IK3aMEH




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyi)

JIsL O4HOTO M OYHO-3a0YHOT0 OTACICHUNI

OueHoYHBbIE CPEACTBA KoJa-Bo Min, 6aJioB Max, 6a/10B
PacuetHo-Tpaduueckas 1 36 60
pabora
DK3aMeH 1 24 40
Uroro: 60 100

J11s1 3a04YHOTO OTACICHHUS

OueHoYHbIE CPEACTBA KoJa-Bo Min, 6aJioB Max, 6a/10B
KonTtponbHas pabora 1 36 60
DK3aMeH 1 24 40
Wroro: 60 100

J1J1s1 O4HOTO M 3a09YHOT0 ¥ OYHO-3a0YHOI0 OTACICHUM

OneHo4HbIe CpeacTBa

KoJ-Bo Min, 6a10B

Max, 6a10B

KypcoBoii npoekt

1 60

100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHAMKATOPOB JOCTH:KeHHs TPU (popMe KOHTPOJIS:

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; WCIOJIB3yeT B OTBETE JOMOJHUTENBHBIN 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
porpaMMoii oOy4deHus] y4deOHble 3aJaHUs BBHITIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEPAO 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

«3aYTCHOY
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 OLICHOYHOI0 Kparkas xapakTepucTHKa OlIeHOYHOI0 CPeACTBA OLICHOYHOI0
cpeacrBa cpencrsa B GpoHae
1 2 3 4
. Kommuiekr
CpencTBO NpOBEpKH YMEHUI IPUMEHATh
KonrpomnbHas KOHTPOJIbHBIX
[I0JIy4YEHHBIE 3HAHUS JUIsl pELICHUs 3a]1a4 .
1 pabora 3aJJaHui 110
OIIPEJIeJIEHHOT0 THIIA 110 TEME WU pa3fely.
BapHaHTaM
PacueTHO CpencTBO NpOBEpKU yMEHUI IPUMEHSATh Kommiext 3ananuit
[I0JIy4YE€HHbIE 3HaHUSI 110 3apaHee ONpeeIEHHOM JUISI BBITIOJIHEHUS
2 rpaduueckas .
AGoTa METOAMKE Ul PEeLIeHUs 3a7a4 WU 3a/1aHuil 1Mo pacueTHo-
P MOJIYJIFO UJIU IUCHUIUIMHE B LIEJIOM. rpadudeckoil paboThl
KoHeuHblIi1 IpoayKT, MOJy4yaeMblil B pe3yJibTaTe
TUTAHUPOBAHUS 1 BBITTOJIHEHHUS KOMILIEKCA YI€OHBIX
U MCCIEI0BATENNbCKUX 3a1aHuil. [1o3BosseT OLeHUTh
YMEHHUSI OOYYaIOIIMXCS CAMOCTOSITEIBHO
KOHCTPYUPOBaTh CBOM 3HAHUS B Ipoliecce peieHust | Tembl rpynnoBbIX
3 Mpoekr MPaKTUYECKUX 3aJa4 U IpoOJieM, OpUEHTUPOBATHCS B u/vim
P MH(POPMALIMOHHOM IIPOCTPAHCTBE U YPOBEHb UH/IUBUYaJIbHBIX
c(OPMHPOBAHHOCTH AaHATTUTHYECKHX, IIPOEKTOB

UCCIIEI0BATEIbCKUX HAaBBIKOB, HABBIKOB
MPAKTUYCCKOI'0O U TBOPYCCKOI'O MBIIIIJICHHW. Moxert
BBINOJIHATHCS B UHAMBUIYaTIbHOM MOPSIKE WU
rpynnoi oOyyarumxcs.




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 snepeoobecneuenuss npeonpusmuii

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

PacuerHo-rpajduueckasi padora
M0 TUCLUUIUINHE «DIEKTPOCHAOKEHHUE
(JUTSL OYHOTO Y OYHO-3A0YHOTO OTICIICHHH)
KonTpoabnas padora
M0 TUCLUIUINHE «DIEKTPOCHAOKEHHUE
(1J1s 32049HOTO OTJIETICHUS)

3ananue 1.

Jlist BapuaHTa 3ajaHa Tpynmna wu3 TM8ITH  TpeX(asHbIX MPUEMHHUKOB
ANIEKTpUUecKoi 3Hepruu HarpspkeHueM 380 B (tabum. 1.1), Harpy3ka Kaxmoro u3
HUX 32 CMEHY NpuBeleHa B Buje rpaduka (tabm. 1.2), mapameTpbl MPUEMHHUKOB
npuBeAeHbl B Tab. 1.3, cpenHeB3BemeHHbIN KOAGOUIIMEHT aKTUBHOW MOITHOCTU
COSPep p.= 0,6.

HeoOxoaumMo mOCTpOUTh TpynnoBOM TpaduK HArpy3ku M ONPEAETIUThb
OCHOBHbIE (PU3UYECKHE BEIMYMHBI (CPEAHIOI, CPEIHEKBAJAPATUYHYIO, YACOBYIO
MaKCUMAaJIbHYIO ¥ MUKOBYIO Harpy3ku) U O0e3pa3MepHble MOKa3aTelu IPyIIOBOTO
rpadguka (K03(QPUUUEHTH UCMONb30BAaHUA, 3arpy3Kd, MakKCMMyMa, CIpoca,
3anojgHeHus u Gopmbl rpaduxa).



Tabnuna 1.1. JlanHble O COCTaBY 3JEKTPOIIPHUEMHHUKOB B TPYIITIE

Howmep Howmep
BapuanTa Howmep anekrponpueMHuka BapuanTa Howmep snekrpornpueMHuka
1 1 3 9 20 | 26 26 2 3 6 11 14
2 2 4 10 | 12 | 22 27 1 11 14 18 26
3 3 7 17 | 19 | 25 28 4 7 12 14 16
4 4 5 8 14 | 24 29 3 10 11 22 26
5 5 6 11 | 15 | 23 30 3 8 14 15 23
6 6 9 10 | 21 | 26 31 5 l 9 10 24
7 7 11 | 14 | 17 | 18 32 6 11 22 23 26
8 8 9 11 | 15 | 19 33 7 13 15 17 21
9 9 12 | 14 | 16 | 17 34 11 15 16 20 22
10 10 | 11 | 19 | 20 | 26 35 10 13 17 18 20
11 2 3 6 14 | 18 36 9 13 16 19 26
12 4 11 | 17 | 19 | 26 37 15 20 21 23 26
13 1 5 6 24 | 26 38 13 16 17 24 25
14 5 10 | 14 | 18 | 23 39 14 15 16 22 23
15 6 8 12 | 15 | 22 40 12 18 19 21 22
16 8 13 | 16 | 20 | 26 41 16 20 23 24 25
17 7 12 | 17 | 19 | 20 42 18 19 20 24 26
18 10 | 12 | 13 | 16 | 17 43 6 7 12 14 25
19 9 11 | 14 | 17 | 21 44 8 10 11 14 23
20 11 | 14 | 16 | 17 | 19 45 9 15 20 24 25
21 13 | 15 | 16 | 18 | 20 46 10 20 22 25 26
22 12 | 14 | 18 | 19 | 24 47 8 12 20 21 24
23 16 | 17 | 18 | 20 | 23 48 1 9 11 16 18
24 15 | 18 | 19 | 22 | 26 49 2 5 6 8 10
25 14 | 16 | 20 | 23 | 25 50 3 6 13 23 26




Tabnuua 1.2. JlaHHBIE IO CMEHHOM HArpy3Ke JIEKTPONPUEMHHUKOB

=)

HOTpe6J'IHCMaH MOIITHOCTH B 4aChl CMCHBI, kBT

n/n 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8
1. 5 8 10 16 7 17 18 2
2. 10 16 8 25 14 5 28 18
3. 5 7 2 10 8 4 11 3
4. 1 4 2 3 1,5 3,5 4 0,5
5. 3 8 11 4 2 13 5 7
6. 7 10 5 11 10 8 4 2
1. 35 55 60 40 20 70 65 15
8. 2 3,5 5,9 1,5 4 1 2 0
9. 0 4 8 10 3 6 10 1
10. 20 30 40 15 10 0 15 10
11. 10 15 5 25 0 36 15 5
12. 1 4 2 3,5 15 0 3 4
13. 0 2,5 6 1 5 2,5 6,5 1,5
14. 0 14 0,5 1 0,2 1,5 0 1
15. 10 35 50 25 16 48 0 40
16. 0,5 5 2 0 4,5 1,5 3 0
17. 40 80 56 66 29 83 44 15
18. 9 13 0 8 4,5 10 3 7
19. 0 0,7 0,2 1 0,1 0 0,8 0
20. 5 20 4 18 2,5 0 16 2,5
21. 15 4 0 2,5 0,5 3,5 0,45 0
22. 10 36 15 33 8 0 38 5
23. 25 40 11 34 8 39 39 1,5
24, 15 25 11 20 21 8 6 7,5
25. 9 22 18 10 15 8,5 0 4
26. 44 71 56 23 18 0 36 20




Tabnuma 1.3. IlapameTpsl 2IEKTPUUECKUX TPUEMHUKOB

No Hi S, ) [
2JIEKTPOIPUEMHHKA IfBT KB-A Cosu M 70 %{ O

1 18,5 - 0,88 89,5 7,0
2 30 - 0,87 92,0 7,5
3 - 28 0,6 - 3
4 4 - 0,84 85,0 6,5
5 - 21,5 0,55 - 2,5
6 11 - 0,86 87,5 7,5
7 75 - 0,89 92,5 7,5
8 55 - 0,8 85,0 7
9 15 - 0,85 88,0 6,5
10 45 - 0,89 92,5 7,5
11 - 65 0,65 - 3,5
12 - 16 0,5 - 3
13 - 14 0,6 - 3
14 2,2 - 0,74 81,0 6
15 55 - 0,86 92,5 7
16 7,5 - 0,81 85,5 6,5
17 90 - 0,86 93,0 6,5
18 22 - 0,83 90,0 6,5
19 15 - 0,72 77,0 4,5
20 - 40,5 0,7 - 2
21 - 9 0,5 - 3
22 - 122 0,4 - 2
23 - 75 0,6 - 3,5
24 30 - 0,8 91,0 6,5
25 37 - 0,7 85,0 7
26 75 - 0,88 94,0 7,5

['pynmoBoii rpaduk HArpy3ku claraeTcss U3 HHAUBUAYAJIbHBIX T'papUKOB
IyTEM CYMMHPOBAHHUSI COOTBETCTBYIOIIUX OPJANHAT.

3ananue 2

Hcxona u3 ykazaHHbiXx B TaOn. 2.1, 2.2 MCXOIHBIX NAHHBIX MJIA TPYIIbI
AIEKTPONPUEMHHUKOB MEXAHWYECKOTO KOpIyca IPOMBIIUIEHHOTO NPEANPUSITHS
ONPENEIIUTh METOAOM YIOPSAJOYEHHBIX IHATPAMM PACUYETHYIO DIIEKTPUUYECKYIO
Harpy3Kky Ha Hanpspkenuu 380 B.




Tabnuna 2.1. JlaHHbIE 2JIEKTPONPUEMHHUKOB JJIsl pacueTa Harpy30K

iﬁj HaumeHOBaHME IPUEMHUKA E’(‘E";’ Ky cOSQ iHRM’ i/ i on
1 CBepIMIIBHBIN CTAaHOK 3 0,14 0,5 6,1 6,5
2 |[leus COTIPOTHUBJICHUS 3,5 0,75 0,8 6,3 1
3 |Capounsiii TpaHcdopMaTOp 4 0,2 0,4 5,78 1
4 |Hacoc 75 0,6 0,8 12,5 75
S TokapHbIi CTAaHOK 7,5 0,16 0,6 14,8 75
6  |ToumnbHbli cTanoK 3 0,12 0,4 6,1 6,5
7 BenTmisitopsr 15 0,6 0,8 3,3 6,5
8  |[lITamMnoBounsIii npecc 11 0,25 0,6 21 75
9 CTporajbHbIH CTAaHOK 15 0,2 0,65 28 7
10 [ oBaIBHBIN CTAHOK 3 0,14 0,5 6,1 6,5
11 PeBobBEpHBIC CTAHKH 11 0,16 0,5 14,8 75
12 ®dpe3epHblii CTAHOK 55 0,16 0,6 12,5 75
Tabnuua 2.2. CocTaB rpynibl 3JEKTPONPUEMHHUKOB (TiepBast udpa — HOMEp
AIIEKTPOINPUEMHUKA 110 Ta0J1.2.1., BTOpas — KOJI-BO 3IEKTPOINPUEMHHUKOB)
Bapuant ['pynna Bapuant ['pynna Bapuant ['pynna
1 11 2";_?'1’ oL 11 3-5,7-2 21 11%52
2 14 5'126_81'1’9'1’ 12 12-4,8-2,7-1 22 58%
3 12-16-111,-21110-1’ 13 4-7,7-2, 23 %‘;
4 | FRERSLER 4-2, 66 24 =
5 | HRAIOLIRI T g 2-5,7-3 25 8-5
6 12-4,8-2,7-1 16 1-1, 2-1,5-1,6-2, 9-1 26 6-4, 5-3
7 12-16-111,-21110-1’ 17 3-5,7-2 27 gi
8 14 2-1,1532-1, 82, 18 2-5,7-3 28 8_122';111
9 4-6, 7-2 19 11-2,10-1,9-1, 1-5 29 6-4: 5-3
10 11-2, 10-11, 9-2, 1- 20 1-1, 5-]1_(’)_81-1’ 9-1, 30 3.5 7-2
31 5-4, 3-57,_3-1, 9-6, 30 2-7, 8-4, Ié—_% 7-4, 8-2, 33 ng,?;j)
| 20UL9126T | g 64, 11:9, 38, 4.7 % |
' ’ 9-10, 4-8




3aganmue 3.
OnpenenuTs NOTEPH aKTUBHOW M PEaKTUBHOW MOITHOCTH U TOJOBbIE TOTEPH

aKTUBHOW W PEAaKTUBHOM OHEpruu B (parMeHTe CHCTEMBbI 3aBOJICKOTO
AIIEKTPOCHAOKEHUS, BKJOUaromero kabemu mmuHod L u  TpaHchopMaTophl.

[IpuHATH HEMPEPHIBHYIO pabOTy TpaHCHOPMATOPOB B TEUCHHE rOa U paualIbHYIO
cxeMmy nuTanus. Vicxo/lHbIe TaHHbIE 3a/laHus pUBeeHbI B Ta0muIe 3.1.

Ta6muma 3.1. VicxoaHble TaHHBIE 110 BapUaHTaM 3aJIaHus 3

Ne BapuanTa o|14(2 /|3 |4 5|6 |7]|8]9
Mapxka ™ |T™M | TM | TM | TM |TC3|TC3|TC3 |TC3|TC3
TpaHcopM. 400 | 630 {1000{1600{2500{ 400 | 630 {1000{1600{2500

Koi-Bo Tpancgopma- 11 2 112111 2 1| 2 1] 2
TOPOB B IOICTAHIUH

6 | 6 (10]10|10 (10|10 | 10| 10| 10

UpH.
UH.H. 04|104(04|104/04(04{04(04|104]|0,4
SMm, kB-A 350 [ 900 | 850 {2400|2350| 600 | 600 {1550{1500|3800
L, kM 03/02(04|0510,25(0,35/0,45/0,2|0,3|0,3
Ty, 4 3000({3500({4000{4500|5000{3000(3500{4000{4500|5000
Ta6mmma 3.1. VicxonHble TaHHBIC TIO BApUAHTAM 3aaHus 3
Ne BapuanTa 10 |11 (12 |13 |14 (15| 16 | 17 | 18 | 19
Mapka ™ | TM | TM | TM | TM |TC3|TC3|TC3|TC3|TC3
TpaHCHOPM. 400 | 630 (1000{1600{2500| 400 | 630 {1000{1600{2500

Kou-Bo Tpancgopma- 1121112111211l 211]2
TOPOB B IIOACTAHIIUHU

UBH.

Unn. 04]04|04[04(04|04|04|04][04]04

Sm, kB-A 340 | 800 | 750 2300|2250/ 500 | 900 |1450|1300|2800
Lxm 05|06 (07|08 |09 (033/0,75(0,28(0,41|0,89

Twm, 4 3020(3600(4070|4590(7000({3500(3200{4078|4534 (7050




Tab6mmia 3.1. VicxonHbie faHHBIC TIO BApUAHTAM 3aIaHUS 3

Ne BapuanTta 20 | 21 | 22 |23 |24 | 25| 26 | 27 | 28 | 29

Mapka ™ |TM | TM | TM | TM | TC3|TC3 | TC3|TC3|TC3

TpaHcHopMm. 400 | 630 |1000{1600{2500( 400 | 630 |1000{1600|2500

Koi-Bo Tpancgopma- 11| 2 112111 2 1| 2 1] 2
TOPOB B MOCTAHIUH

6 | 6 10| 10| 10| 10 | 10 | 10 | 10 | 10

Upn.

Unh. 04/04|04[04|04|04|04]04|04]04

Sm, kB-A 730 | 340 | 868 |3200|2890| 655 | 870 [1720[1710[2200
L, kn 0,45|0,22|0,74|0,55[0,98(0,79(0,35 0,66 | 0,88 | 0,99
Tws, 4 3120|3513|4056|4543|5089(3345(3562|4746|7610|5268

Ta6nuna 3.1. UcxoaHpie TaHHBIC 10 BApUaHTaM 3aJIaHUs 3
Ne Bapuanrta 30 (31|32 (33|34 |3 |3 |37 38| 39

™ |TM |TM | TM | TM | TC3|TC3|TC3|TC3|TC3
400 | 630 |1000{1600{2500( 400 | 630 |1000{1600|2500

Mapka
TpaHCchOpM.

Komn-Bo Tpanchopma- 1 2 1 2 1 2 1 2 1 2
TOpOB B ITIOJACTAHII U

6 | 6 (10]10|10 (10|10 | 10| 10| 10

UBH.
Unh. 04/04|04|04|04|04|04|04]04]|04
Sm, kB-A 350 | 900 | 850 |2400(2350( 600 | 600 |1550{1500(3800
L,km 0,89/0,27|0,43(0,57|0,63|0,77|0,49|0,21/0,31|0,36
Twm, 4 3987|3555(4444|4599|5666|3178|3644|4883|4588|5333
3ananue 4.

3amaHa TUIOMIAAh TIOMEIICHWS W YCTAHOBJICHHAs MOIIHOCTh CHJIOBBIX
ANEKTPONIPUEMHUKOB B HeM (Tabn. 4.1.). Metomom koadduuuenta crpoca

ONpPENENNUTh TOJHYK) PACUYETHYIO HArpy3Ky CHJIOBBIX UM  OCBETUTEIBHBIX
AIEKTPONPUEMHHUKOB. OIpeaennTh pacueTHyto Harpy3ky Ha muHax PII-10 kB, ot

KOTOPOTO TMHUTAIOTCS MEXaHWYeCKUi Kopmyc (. 3 KOHTPOJBHON paboThI, Y4ECTh

OCBCTUTCIIBHYIO Hany3KY) u rpyiuiia CHJIOBBIX u OCBCTHUTCIIbHBIX

AIIEKTPONPUEMHUKOB (Taba. 4.1. KOHTPOJIBHOW PabOThI) C YHPOIIECHHBIM YYETOM
MOTEPh MOITHOCTU B KaOEJISIX U IIEXOBBIX TpaHC(hopMaTopax.



Paccuntate romoBOM pacxox AKTMBHOM M PEAKTUBHOW  DHEPIUM
noTpebuTens. Bpems ucnosib3oBaHus MAKCUMaIbHOW aKTUBHOM HArpy3KU MPUHSATH
paBHbIM 5000 u.

Taomumna 4.1. Ucxonuele faHHBIE K 3a0aHUIO 4

No [lexa, mpon3BOACTBA, TPYIIIIBI YcTaHoBieHHaAS IInomane,
BapHUaHTa AJIEKTPOITPUEMHHUKOB MOIITHOCTbH, KBT M
1 MeTannopezxymHe CTaHKH, 1200 4000
MEJIKOCEPUITHOTO IPOU3BO/ICTBA
2 MeTannopexiymne CTaHKH, 3150 2800
KPYIHOCEPHIHHOTO IIPOU3BOJICTBA
3 JlyroBbI€ TIeU IIBETHOTO METaJlIa 1800 18000
4, XUMHYECKUH LIEX 2500 15000
5. [TpsinunbHbINA 1IEX 1350 10000
6 KpytunbHslii iex 1100 8000
7 Trarkuii niex 900 8500
8 Ilex pereHepanuu aneToHa 1600 12500
9. I{ex X0JIOAUIBHBIX YCTAHOBOK 1500 11500
10. | Ilex cepooyncTKH 3600 15000
11. [Tpon3BoOCTBO OpreTeKia 2160 14400
12. | IIpou3BOACTBO aneTHiIeHa 1300 6600
13. Kommnpeccopras ammuayHas 1100 3000
14, Ilex cuHTE3a aMMHuaKa 1850 12300
15. |ABTOMaTHYecKHe JIMHUU 1ePEBOOOPAOOTKH 1450 6900
16. | Lex JABII 1100 11700
17. I{ex OKOHHBIX OJIOKOB 950 10500
18. MansipHblii ex 800 9500
19. | Ilex npeBecHOI MyKH 800 9500
20. [Ipon3BoaCTBO U3BECTH 2200 14600
21. ITpon3BoCTBO KEpaM3HTa 2600 13000
22. DJIEeKTPOBO3HOE JIETIO 2000 18500
23. Ilex kpameHus BOJOKHA 1150 12800
24. | Ilpon3BOJICTBO XPOMOBBIX KOXK 850 10500
25. KoMOmKkopMOoBBIif 11eX 1700 16000
26. | Ilex 0OpabOTKN KyKypY3bl 1400 12600
217. Ilex oOMoJI0Ta JIErKOH MPOMBINUIEHHOCTH 1260 8700
28. IIpounzBoacTBO rumnca 1700 13800
29. | llex ToyeuHO# cCBapKH 2900 10000
30. JlyroBble cTajenIaBUIbHbIE IEYH 4050 17000
31. | [IpsauiibHO-OTIENOYHBIN TIeX 2100 13500
32. ITpon3BOICTBO KaNpoJIaKTaHa 1960 10700
33. | lex Bynmkanuzamuu 1845 12300
34. Ilex TpaHCHOPTHBIX JIEHT 2345 11700
35. MexaHu3Mbl COPTUPOBKH LIETIBI 1050 11900
36. Ilex moronaxa 960 12000
37. IleMeHTHBIE YyCTAaHOBKU 1160 8600
38. | YHuBepcaipHBIC IIBEHHBIC MAIITIHBI 800 12050
39. Ileun conpoTuBIEHUS 3650 19650
40. | ApmaTypHOE IPOU3BOJICTBO 3200 17800

Maxkcumansnolii  60an1 3a pacuemHo-paguuecKyl)/KOHmpoIbHyl0  padomy
cocmaenaem 60, munumanonoiii 6ann 36.



MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu
HwxHekaMCKkull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heIepaibHOTO
rOCyJ1apCTBEHHOI'O OFO/I)KETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIET0 0Opa30BaHUs

«Ka3aHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpapnenue noaroroBku 13.03.02«30eKTpOIHEPIeTHKA U DIESKTPOTEXHUKA
[Tpoduns/IIporpamMma«IIeKTPOCHAOKEHUES)

Bomnpocsl k 3xk3aMeny
[To mucummummae «DIeKTPOCHAOKEHUEY

1.  DnexTponpueMHHKH M NOTPEOUTETH AIEKTPUUECKON SHEPTHH, UX KIacCUPUKAIMS U
PEKUMBI pabOThI. YPOBHU CHCTEMBI 3JIEKTPOCHAOKEHUS.

2. Meroapl pacuera SIIEKTPHUYECKHX HArpy30K: KOX(QQHUIHMEHT CHpoca, YAEITHHOTO
pacxoza MEKTPOIHEPIUH, YAEIbHbBIX INIOTHOCTEW HArpy30K.

3. Meronsl pacyeTa INEKTPHUYECKMX HArpy3oK: TEXHOJIOTMYECKOTO rpaduka,
YIOPSAOYEHHBIX JUarpaMM.

4.  Meronpl pacyera BJIEKTPUUECKUX HArpy30K: OJHO(A3HBIX M BBICOKOBOJBTHBIX
AJIEKTPONPUEMHHUKOB, TMKOBBIX HArPY30K.

5. OcHoBHbIE MOTPEOUTENIM M HCTOYHUKU PEAKTUBHOW MOIIHOCTU. YCTpOMCTBA
KOMIICHCAIMsI PEaKTHBHOM MOIIHOCTH B CHCTEMax O3JIEKTPOCHAOXKEHUS, UX JOCTOMHCTBA U
HEJ0CTaTKHU.

6. Meroasl pacueta M YCIOBUS BbIOOpa CTaTUYECKOIO YCTPOMCTBA KOMIIEHCALUU
PEAKTUBHON MOIIHOCTH.

7.  Tlokazarenun KayecTBa OJEKTPUYECKOM HSHEPrUM M CHOCOOBI HMX OOeCHeyeHMs:
OTKJIOHEHHE U pa3Max MU3MEHEHHUs HallpsDKEeHUs, 103a (iIuKepa.

8.  Ilokazarenun KayecTBa O3JEKTPUYECKOM HSHEPruM M CHOCOOBI HX OOecredyeHus:
KOd(DPUIMEeHT #-0 TAapMOHUYECKOW  COCTaBisifolIed W KOAPOUIIMEHT  HMCKaXEHUs
CHUHYCOMJAJILHOCTA KPUBOH HANIPSKECHMUSL.

9. TIlokasarenmun KadecTBa OJEKTPUYECKOH OJHEPTUM M CHOCOOBI HMX OOECIICYCHUSI:
KO3 PUIIMEHT HECUMMETPUHU HaNpPsHKEHUS 110 HyJIEBOM U 00paTHON MOCIEI0BAaTEIbHOCTH.

10. TlokazaTenmu KadecTBa OJJIEKTPHUECKOW DSHEPTHMM M CIIOCOOBI WX OOECreueHUs:
OTKJIOHEHHE YacTOThI, JJIUTEIBHOCTh IMPOBAla HANPSHKEHWs, HMMIYJIbCHOE HAIpPsDKEHHE U
KOd(DPUITMEHT BPEMEHHOTO TIEpeHATPSKCHHS.

11. Beibop miomaay cedyeHus MPOBOAOB U KW Kalenel B AJMEKTPOYCTaHOBKAaxX 10 U
Bbiie 1 kB. IIpoBepka Ha TEpMUYECKYIO U TMHAMHYECKYIO CTOMKOCTh TOKOBEYIIIUX YCTPOMCTB.

12.  Pexumbl HEWTpaau: HEKOMIIEHCHPOBAHHAs CETh C M30JMPOBAHHOW HEUTPAIbIO U
KOMIIEHCUPOBaHHAas 3JIEKTPUYECKasl CETh.

13. Pexumbl He#Tpanu: ceTh C TIyX03a3eMJICHHOH HelTpanblo, ceTh ¢ 3(PPEKTUBHO
3a3€MJICHHON HEUTpPaJbI0, CETh C PE3UCTUBHBIM 3a3€MJIEHUEM HENUTpaIH.

14. Cxempl TpPUCOEAMHEHUS  NPOMBIIUICHHBIX  OPEANPUATHH K  CcyObeKTaM
JEKTPOIHEPIETUKH.

15. BpiOop mnUTaOMUX HAOPDKEHHH M CXeM 3JeKTPOCHaOKeHUs (paauanbHasi,
MarucTpaybHas, KOJblieBas U METIeBas).



16. BsiOop MecTOpacmoiOKEHUsT WCTOYHMKOB muTaHUsA. OrmnpeneneHue IEHTpa
ANEKTPUYECKUX HATrPY30K, HIOCTPOEHHE KapTOrpaMMBbl Harpy30K.

17. Cxembl TJIaBHBIX MOHUBHUTEIBHBIX M  PACHPEACIUTENbHBIX  MMOJCTAaHIUN
HanpsbKeHueM Bhiiie 1 kB.

18. Cxempl TOHHM3UTEIBHBIX W PACHPECIUTEIBHBIX TIOJCTAHIIMNA HAMPSHKCHUEM C
TOKOOTPaHUYMBAIOIIMMH PEAKTOPaMHU.

19. BwIOOp ¥ HCIOJIIB30BAHHUE CHUJIOBBIX TPAaHC(HOPMATOPOB TJIABHBIX MOHU3UTEIBHBIX H
pacnpeenuTeNbHbIX MOACTaHIUH.

20.  Cxewmbl pacnpeenuTeNbHbIX MOICTAaHIINI HanpshkeHneM 1o 1 kB.

21. Bp160p U UCIOJIB30BaHKE CHIIOBBIX TPaHC(HOPMATOPOB LIEXOBBIX MOJICTAHITHIHA.

22.  Pacder Harpy304YHBIX OTEPh FJICKTPOIHEPTUH B IUHUH JIEKTPOIIEpead.

23. Pacder Harpy304HbIX HOTEPh JIEKTPOIHEPTUHU B CUIIOBBIX TpaHChHOpMaTOpax.

24. KopoTkue 3aMbIKaHUS B CUCTEMax JJICKTPOCHAOKEHUS: MPUYMHBI, THIIBI, pACUYeT U
METO/Ibl OTPAaHUYEHUSI.

Makcumanwvnuutit 6ann 3a Ik3amen cocmaensiem 40, munumanovnslit 6aan 24.



MunncTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit denepannu

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

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuii

Hanpasnenune noarotoBku 13.03.02«30E€KTPOIHEPTETUKA U IIAECKTPOTEXHUKAY
[Tpodmnb«IiekTpocHaAOKEHUEY

IIpumepHBIN NepeyeHb 32JaHNI HA KyPCOBOM MPOEKT
(1J151 OYHOTO M 3209YHOT0 M 0YHO-320YHOTO OT/IEJIeHHUI)
[To qucuuIiMHe « IEKTPOCHAOKEHUE

Cooeporcanue 3a0anusi Kypco8o2o npoekma « ANeKmpocHadiceHue 3a600a»

B kauecTBe UCXOOHBIX JAHHBIX [UJIsI PAcCMaTPUBAEMOIO KypCOBOTO
IPOEKTa CIyXaT: TEeHIUIAH MPEANpUATHS ¢ HAUMEHOBAaHUEM II€XOB; PaCUETHbIE
MOJIHBIE MOIITHOCTH LIEXOB, Ha HamnpsbkeHuu 0,4 kB u UX cos@; XapakTepucTHKa
noTpebuteneit Hanpspkenwem Bbime 1000 B;  xapakTepucTuka HCTOYHHKOB
MUATAHUS 3aBOJIA.

B KypcoBOM NpoeKTe T0KHBI OBITh PELIEHBI CIEIYIOIINE BOIIPOCHI:

1) omnmcarb TEXHOJIOTHMIO MPOU3BOJACTBA 33JaHHOIO IPOMBIILICHHOTO
NPEANPUATHAS U ONPEACIUTH CTENEeHb OecrepeOOMHOCTH MOTPEOUTENICH B 1IeXax;

2) BBIOpATh KOJMYECTBO M MOITHOCThH IIEXOBBIX TPaHCHOPMATOPOB;

3) mpoBecTH pacyeT KOMIIEHCAllMM pPeakTUBHOM MomrHocTH B cetu 0,4 kB
U YTOUHUTH MOUIHOCTbH LIEXOBBIX TPAHC(HOPMATOPOB;

4) ompenenuTh pacueTHbBIE HATPY3KH B IIEJIOM IO 3aBOAY;

5) mHOoCTpOUTH KapTOTpaMMy HAarpy3oK 3aBOJa; ONPEIEIUTb MECTO
pacnonokerust I'TIII, PII wu mexoBbix TpaHCHOPMATOPHBIX MOACTAHIUH;
BBIOpAaTh KOJMYECTBO M MOIIHOCTH TpaHcdopmaropoB Ha ['TIII;

6) BBIOpaTh cxemy OdJeKTpocHaOxeHus 3aBoaa a0 muH 0,4 kB 1exoBbix
TpaHC(HOPMATOPOB C TEXHUKO-DKOHOMUYECKHM 0OOCHOBaHHEM;

7) NPOBECTH pacyeT KOMIIEHCAIMM PEAKTHBHOW MOIIHOCTH B LEJIOM IO
3aBOJly U YTOYHHUTH MOIIHOCTH TpaHchopmaropos Ha ['TIIT;

8) mposectu BrIOOp 060pynoBanus Ha ['TIIT u PIT;

B rpaduyeckoit dactTm KypcOBOTO TMPOEKTa JOKHBI OBITh BBIIOTHEHBI
CJIEIYIOLIUE YEPTEHKU:

1) reHmiaH 3aBojia C KapTOrpaMMOW HArpy3oK M HaHECEHHUEM MOJACTAHLIMNA U
KaOCIIbHBIX CETCH;

2) onHOJMHEIHAs cxema 3JIeKTPOCHA0KEeHUs 3aBo/ia.



Cooepoicanue 3a0anus Kypcogo2o npoekma « NeKmpocHadiceHue yexay

WcxoHBIMU NaHHBIMH  JUJII  PacCMaTpPUBAaEMOT0  KypCBOIO  IPOEKTa
ABJIAIOTCS:  TEHIUIAaH IleXa C  HaHeCeHHWeM OOOpYJIOBaHHUSA;,  JaHHBIC
AIIEKTPOIPUEMHUKOB;

B KypcoBOM npoeKTe JOJKHBI ObITh PEIIEHBI CIIETYIOIINE BOTPOCHI:

1) cocraBieHHE W ONHUCAaHUE CTPYKTYPHOH CXEMbl TEXHOJIOTHYECKOTO
npoiiecca;

2) pacyer EKTPUYECKUX HArpy30K;

3) BBIOOp MHTAOMIUX W PACHPEICIUTEIBHBIX SJICKTPUUECKUX CeTell u
TpaHC(HOPMATOPHBIX MOACTAHIIUIN C KOMIIEHCUPYIOIIUMHU YCTPOUCTBAMU;

4) cOoCTaBUThH OJHOJIMHEMHYIO CXEMY JIEKTPOCHAOXKEHUS 11€XA;

5) BBIOpATh 3alUTHBIC ANlIApPaTHI;

B rpajpuyeckoii 4actTm KypCOBOTO MpPOEKTa AOJKHBI OBITh BBIOJTHEHBI
CJIEIYIOLIUE YEPTEHKU:

1) onHONUMHEIHAs cxema 3JeKTPOCHA0XKeHus 1iexa (Kopiyca);

2) IJIaH 1eXa C HAHECEHUEM DJIEKTPOIIPUEMHHUKOB U 3JIEKTPUUECKUX CETEH.



ennmuoan CAXapHnore IaBpoaa

Ceegenns o MIEKTPHYSCKHX HArPy3Kax

Jaganue Ne

WeTAHORMSHHAA MOITHOCTR, KRBT
HanmeHopaHHe Yucno
Ne X _— Howep sapHadTa 3a0aH0A
= 1 [ 2345 a7 81090
| |Coxoouncs- 3 |ison| - |1soo| - 1100 2000 - | - 1400
TENbHEIH
Crernonegpe- - - - -
2| . 3 00 | 600 | 900 | 700 | s00 | 800 | 970 | 700 | &850 | 750
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lNennmaan TERCTHIBHOO KOMOHHATA

CEC,:[EE!]-{H of FEKTPHYECKHX Harpyikax

Jamanue Ne |

Y ETaHOBISHHAA MOWHOCTE, kBT

Na II:m.'u.tlL‘:::r;armc L[L::'c':f Homep paprasTa 3aAHHA
! 1 |2 ]3] 4| s |el7 890
| | Tpamsuiawil 7 | 600 | 500 | 700 | 900 | 400 | 550 | 730 | 630 | 490 | 520
2 | Trammuit 2 | 500 | 200 | 700 | 520 | 450 | 610 | 570 | 520 | 480 | 600
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lennnan apTo3aBo0Ia

Cregenud ob MCKTPHYECKHX Harpyikax

Famanue Ne 3

1

Hamvienopanse | Uncno VETAHOBTEHHAA MOMHOCTE, KBT
Mo Lexa CAEH Homep BapHanTa 3a0aHHA
1 2 3 4 5 f 7 8 g 0
1 [n. konsetiep 3 | o900 | 890 | &00 | 390 | 700 | 650 | 690 | 700 | 950 | 850
2 |Moroprsii 2 | 400|500 700|590 390|420 720 [ 600 | 990 | 350
3 |Kyvaosugii 2 700 | 900 | 600 | 390 | 490 | 250 | 280 | 680 | 590 | %00
Hucrpymen-
! 7 - 2 -
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& |Kyaneunsiit 2 - | 700 | 800 [1300 1250 | 1100] - | 870 | 900 | 830
g |3aBonc- 1 |1zo| 10| 120 | 1490 | 130 | 125 | 137 | 145 | 135 | 115
VIIPARNEHHS
10 [ MaGopatopus 1 100 | 97 [ 112125 & | 118 | 90 | 80 | %0 | 83
11 [Crononas 2 500 [ 530 [ 470 [ 450 | 510 [ 400 | 480 | 510 | 520 | so0
Komnpeccopras
12 10 kB (C/1) 3 880 | 800 | 750 | %30 | 700 | 740 | 600 | 650 | 710 | 820
0.3% kB 65 | 45 [ 50 | 60 | 60 | 40 | 45 | 40 | 55 | 65
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MNennaan 3agoaa CpedHert MallHHOCTPpOoe A

Cregenns o0 3NeKTPHYSCKHX HAMPYIKax

FJagauue Ne 4

YVeTaHORIEHHAA MOITHOCTE, KBT

M ]!umll':{_':fmmf L:::_I;::: Homep BAPHAHTA 33/12HHA
. 1 2 [ 3 [ 4| 5 Te |7 8]9 o0
1 |Jnrefinu 3 | 1000] 700 | 590 | 750 | 690 | 900 | 850 | 930 | 660 | 280
27 |Mexamauecknii 2 ~ [o00 | %00 [ 900 | - | s80 | 850 | - | 700 | ®=0
3 |HHcTpYMeH- 2 |3so |40 | 700| - | 800 s00 00| 700| - | 600
Ta1EHEIH
4 |[Framnosoms 2| 520 [ 400 | 670 | 900 | 500 | 700 | 1000] 800 | 600 | 950
5 |Aepesoobpadatei- | o Y ogn || 170 | 150 | 300 200 | 250 | 210 | -
B ECV L H
& |Coopousei 2 | 200 | 250 | 200 | 300 | 200 | 360 | 500 | 200 | 500 | 300
7 | Kysueunsdii 3 | 760 [oo0 | - (1200 800 | 1100 950 | 1000 | %30
g [Frcnepunien- 2 | 380|280 | 400 | 420 | 250 | 300 | 350 | 410 | 300 | 200
TATEHEIH
Komnpeccopras
9| 10kB(COD 3 1500|1100 1000|1200 | 1000 | 1300| 200 | 700 | 900 | 1000
0.3% kB 160 [ 120 | 80 | 75 | 55 | 65 | 45 | 40 | 60 | 80
10 |Hacocras 3 | %00 | 200 | 480 | 700 | 920 | 950 | 560 | 600 | 800 | %50
1 [JlaGopatopus 2 | 150 | 200 | 220 [ 170 | 160 | 210 | 150 | 90 | 130 | 120
2 [PemouTHO- 2 180 | 250 | 200 | 230 | 190 | 160 | 300 | 240 | 200 | 160
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Fennaan HHCTPYMEHTANLHOID IABDAS

Cregenua ob JEETPHYECKHY Harpyikax

Fananue Ne 5

MuTaHKe ot et
CHCTEMBEI /=9 Ku

" i . Uiie YVoTAHOBICHHAE MOIIHOCTE, KBT
N MMI:‘;T:&"“L L::'I;::j ”I.'EIMI.Z']'_'I' BAPHAHTA 32]3HHA
' I 234 [ sTe 7 & ]9 o0
| |Tepmitieckoe ot 1| 2 | 780 | 900 | 800 | 860 | S00 | 560 | 880 | 790 | 700 | 460
2 [3aroToBRTENLHE 2 | %00 | 700 | 400 1000 500 | 900 | 450 | 830 | 1100 600
3 |CoepunismLii 2 | 600 | 800 | 660 | 480 | 900 | 700 | 560 | 770 | 800 | 590
4 |Uex nnamex 2 | =00 | 200 | s00 | 400 | 1000 ] 700 | 600 | 750 | 680 | 390
5 |Lex neraixon 7 | 880 | 290 | 400 | 390 | 400 | 500 | 360 | 950 | 200 | 700
g [Hepesoodpa- 2 -l l2so| - 20070 - |80 220 -
ﬁE'I.'L'hI.H-i.'IH'\."I.I:IHII.
7 [FeMonTHO- 2 la2s0| - 190|250 - |eo0|s20| - |400| 220
AEXAHHYSCKHHA
g [Tepmitieckoe 2 | =00 | 700 | 490 | 600 | 570 | 390 | 580 | 990 | 780 | 90
oToeneHHe 2
Hfl]hl'l.'ﬂ]'l:.'l.hll-ﬂﬂ -
9 1 Lieo [ 120 | 180 | 140 | 100 | 90 | 1so | 130 | 80 | 110
C'l'-:ll!]lHH
10 [KysHeqnuii 2 |80 | 700 | - | &00 | 900 | - |1100] 600 | - | &00
11 [Cxnan 2 | 200 | 180 | 120 | 150 | 140 | 130 | 190 | 170 | 130 | 120
2 [Faponoynpasnenie | 1| 250 | 300 | 320 | 240 | 280 | 260 | 270 | 190 | 340 | 380
13 [Hacocuas 1 | 400 | 300 | 450 [ 270 | 280 | 220 | 330 | 370 | 410 | 250
Konnpeccopran
14 10 ¥B (CIT) 1 |1200]| 2500|1000 | 1600 | 900 | 1100|1300 | 2000 | 2800 | 1400
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[Maan MexannYecKoro mexa

Cregenns ob MIeKTPHYSCKHX HATPYIKaX

Honep HauseHopaHue YVeTaHORTEHHAS MOHOCTE 11, kBT
Ha AEKTPONPHEMHIED ) Hosep BAHAHTA
[LIaHE | 2 K] 4 5 & T 8 9 0
-3 |BeprukansHo-(ppesepHblil CTAHOK 3 4 T 5 B [ 4 i) 3 e
4-5  |dPpeseprsnil crador ¢ HYITY 12 (14 | 1) b | 20 )17 )15 [ I8 | 12 | 22
6,7 | YVHuBepcaisHO-GpesepHbeil cTasor | 9 [ 10 0 12 ) 8 [ 1112 ] 7 g |16 [ 14
B-11 |TorapHo-pepoIsBepHBI CTAHOK 2 4 5 3 i 4 T 3 2 Q
12,13 |TorapHO-BHHTOPETHEH CTAHOK 0 {14 15 ) 18 [ 12 | 17 | 200 | I8 [ 13 ] 11
[4-21 |HacTonbHO-CBepIHNEHEI CTAHOK 2 3 1.5 4 a |22 6 3 5 4
22-24 |PeapboHapesnol NoIvVARTOMAT 0,5 | | 2 (221 3 | 4 1 1.21 3
2526 |FaTodHoi CTAHOK 4 2 3 7 5 9 1| a | 7
27 |JIHcrosardbodEaR MallHHa IS5 118 | 12200 22| 19 | 20117 | 16 ] 14
28-31 [Touwmnsso-nnsosaneHel cranok | 3 2 &) 1 7 5 4 b q 11
32-34 [BeprHransHO-CRSIMIEHEI cTaHok] 2 | 5 | T3 98] 4 l 5
35,36 |PagHansHO-CBEPIRIBHEN CTAHOK s i prr e e 7TLI215 14
3738 |YVHuBepoankHO-3aT04HOH CcTAaHOR | ) 2 7 | 7 5 3 11 ]
39 [IMnockomnndoealbHER CTAHOE {11 {14 |16 [ 19|13 15 |17 [ 18] 12
4041 [IMonspoeanEHBE CTAHOK ] 9 T 4 5 [0 6 2 11 3
42 |Ceapoddas MaliidHa S|B9 1714 11149
43-48 |Cpapovnan kabuHa 4 ) 5 i) ] 9 T 4 i 5
4950 |BewtHnaropl B (12114 [ 1| 10] & 220 |24 | 16
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Mnan KYIHEYHOID Hexa
CEC,:[CE!]-{H o FEETPHYECKHY Harpyikax

Homep HaunenosaHHe

Ha

al Ifl.'lpl‘]l]'['lll EMHHED

YeTaHorneHHas MonHocTe A1, kBt

Homep BapHaHTa

MiaHae I 2 3 4 5 i 7 R 9|0
1,30 |Kpan-tanka [TH-40% 400 | 300 [ 50 (24 [ 15 | 20 | 34 | 28 | 40 | 20
15 |[Ipecc GO 500 [ 40 [ 40 | 50 | 60 | 32 | 50 | 7O | 40
2-5  |[dperepHBli cTaHOK .S 12 i) 7 [0 o 4 = 16 T
6-8,10 [ TpyGornbouHebl cTaHOK [ | 1o | 20 [ 20 (30 )15 I8 | 12 (10 14
926 [MnsdobaneHsil CTAHOK (3] ] 7 b 14 | 12 8 10 2| 8
12,13, |Crapoyssiil tpascdopaamop - " - _ _
1424 [[IR-252 00| 20 [ 20 | 40 [ 40 ] 50| 50 | 50 | 40 | 40
31 Bentunatop 2 ] 10| 4 2 i) 4 R 10 T
1527 |CyimmneHeii wkad 40 | 24 [ 12| 12 | I | 14 [ 20 [ 15| &
16,17 |[Bakanoudas neds 30| 300 [ 28 [ 20 [ 20 | 40 | M| 60 | 50 | 40
19-23,
., H n 3 'I|' {
3574 TokapHelil cTaHOK 18| 12| 6 10| 6 1 9 14 [ 15 5]
37 |[CrepiiibHBIH CTAHOK 4 f 3 g 011 7T 4 10715 ] 4
2829 | DnerTpoBaHHA Z 2R 14 | 40 | &0 | 40| 50| TO [ 20| 30
3236 | NeRTpoMOI0T 2|12 (44 | 60 [ 40 | TO | 30| 34 | 19 | 25
38 [NMosopoTHEE KpaH 5 & 7 9 5 G I L A T =
33,40 |[BeHTHIATOR MOpHA 10 )14 | 12712114119 |20 [ 10 | 20 | 15
35 |OdaupovHedl cTanok z 14 b 12014 ) 1a | 013 (17 21
39  [HarpepaTenbHas [UIHTD 14 | 2 b 15 ] 15 B ] 13 ® 110
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IMaan peMoRTHO-MEXAHHYECKOTO LEXa
Ceegenns ol JIeKTPHYECKHX HArPy3IKax

Honep HapseHopaH e YeTaHoRIeHHAR MOIHOCTE 1, kBT
Ha AERTPOTPHEMHHED Hosep sapiasTa
MiaHae 1 2 3 4 5 & 7 8 9 0
1,2 |IHaHdwsadeHe 0onyasToMaT 20023 019 IR 22 [ 17 24 20 15 ] 14
3-7  ITonepeqno-cTporaisHu cTaHok W14 I8 9 | 7 0 12[13] 8 |15
5.9 |YHHBepCANEHO-3ATOUHON CTAHORK 3 T 4 [ 5 b G |35 5 110
10,11 [Beprukansio-dpeseprblil CTaHok 1219 |6 7 [10)11 8] 5 62|59
12-15 [TokapHO-BHATOPEIHEN CTAHOK 45| 3 (28] 4 6 |52] 2 5 |38 7
16,17 [ITiockomndobpalbHEH CTaHOK GE | G l 441 7 |55 3 l hbh| O |84 B
15,19 |[ManeeaHHYeCKad BAaHHA 1.7 2 122 2 (34 4 [ 14| 3 |28 5
20 |Fuapasawsecknii npece 7l e 25894 3(2a]09
21-23 NopssonTansHo-dpesepHbil ctasor) 3 [94 | 5 7 3 f 2 4 |43 B
2 [TnockomnnpoBalEHEG CTaHOK IR |22 18 | 20 ) 24 )27 | 16| 14 ) 19 | 25
25-27 |PaanansHo-CREPIHIEHELL CTAHOK 7 (3] 3 0| 9 ] 11 4 12 | 10
2 Bentanarop S5 | 3E 48 | 40 [ 42 | 60 | 62 | 49 | 52 | 30
2 Kpan-Danka [TB=25% 25128 018 | Ie | 22 | 24 30 [ 3217 | 14
E) EI:II
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Maan auTefinoro mexa
Cregenua of dMIeKTPHYECKHY HATPYIKAX

Homep HaunieHoBaHue YeraHorIeHHaR MomHocTs D11, kBr

Ha WIEKTPONPHEMHHED Homep BaphanTa )
nnaHe I 2 3 4 5 i 7 B 9 0
-4 |[JInTeeBas MamHHa 2l le [ 1405 10 | 10 [ 19 [ 17 ] 14 ] 13
5-8  |JInTheBad MAlHHA 2 300122127 |25 | 20| 2R | 26 | 2 29
9-11  |JOuncraoi Gapaday 7 G 1 10]| a6 5 011 7 B 2] 14
12,13 [DnesipoTepMideckad neds 30| 50 )33 | 34 | 42 ] 40 | 38 | 26 | 22 | 36
14-21 |TlnapinbHag AMeKTPONEYL 5 047 | 40 [ 64 | 38 | 50 | 60 | 45 2| 6
22-15 | DnekrpoTepMiHECcEad Nek 4 71012 {018 [ 11 [ 16 )20 |22 |19 15
26,27 |CyunisHed wEad 2] 3 516 |9 1 T4 | & |10
28-31 [InexTposakanounas nes o [ 7| s e[ 8 1w0]13]4
3233 |DnerTpoTepMiHEckas Nek T5 | B0 100 95 | 60 | 90 | 85 | 110 70 | 65
3435 [DmeKTpornieds wHAYKIBOHHAN 60 | 55 | 50 | 84 |66 | 38 [ 39 |62 | 74 | 78
6 Nomroeouseii Gapabas Tl |9 (5[4 & 01|14 12
3738 [Kpan-Danka [TB-25% ] % [ & 126 15 7 15[ & |11
40-44 |BenTanarop 13 )15 [ 18 |22 [ 15 )17 [ 14 ] 12 [ 10 ] 18
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Mnan HHCTPYMEHTANLHOID DEXA
Cregenus ob FNEKTPHYECKHN HArpyikax

Homep HauresoBanHe YVeTAHORIEHHAR MOITHOCTE 11, kBT
Hi WIEKTPONPHEMHHED Homep BapHanTa
niase 1 2] 3]l4]sle|l 7890
-4 | eRTposposHoHER CTAHOK 290 30 ) 25 | 37 [ 22 ) 24 | 33 [ A5 |20 22
3-89  |Tokapuutil cranok 150 1) 18 |19 (14 | 17 [ 15 | 20 | 2 11
10,11 [Fopusontansuo-dpeseprsii cranok] 16 | 18 | 15 | 10 | 17 | 20 | 25 [ 14 | 12|17
12 Taapasandeckuil npece S0 46 | 5B | 55 | 44 40| TO | 64 | 65 | 52
13 |Torkapneiii cranok ¢ YITY IN | 29 | 45 | 40 | 35 28 [ 33 ) 44 | 40 | A2
[4-16 |Torapusil cramo 0015 |25 | 2R [ 30 29 | 31|24 )2 28
1718 |BeprukaisHo-ceepaiibdbil crasgor] 16 | 100 12 | 14 [ 15 ] 9 I8 | 14 | 20 | 22
19 |donGesHei cranok 17123 | 16 |20 )15 | 15| 19|29 | 25| 22
20-23 |dperepunii cTanok G | 15 10| I8 [ 17 12 (20021 | 15 | 14
24 |Mexanmsecknii npecc s0 60 | 70|40 65 58|55 a2 |75 a2
25-27 | BuyrprunidiopaibHE cTAHOK 50121 e | 17 )10 18 | 20 (22 1 17 | 19
28-30 [[Mnockommngosansamii cranok ol 2w w2l s el s
31-36 |KoopauHaTHO-PAcTOYHON CTAHOK 19 |20 |24 | I8 |25 | 22 16|21 |2 23
37 [Kpan-danka ITB-40% 40 | 30| 50 | 45 [ &0 | 20 [ 35 | 75 | 60 | 55
38,39 |Bentrnarop |12 |20 (10 1218 )22 |B5]| 14
38
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Maxkcumanvnotii 6ann 3a Kypcoeoiu npoekm cocmasinem 100, munumanvhotii
oann 60.
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