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Ilepeuens Komnemenyuil u UHOUKAMOPOB OOCMUICEHUA KOMNEMEHYULIL C YKA3AHUEM IMAN0e Popmuposanus
6 npouecce 0C60eHUA OUCHUNIUHDL
Komnerenmusi:
[IK-1 Cnocob6eH pa3pabaTsiBaTh OTACIBHBIC pa3/ieNbl MPOSKTa HA PA3IMUHBIX CTAAUAX MPOSKTUPOBAHUS CUCTEMBI AJIEKTPOCHAOKEHUS U

0(hOpMIIATH TEXHUYECKYIO TOKYMEHTALUIO.
WHaukaTopsl JOCTHXKEHUS KOMIIETEHIHH:

I1K-1.1 3HaeT OCHOBHbIE HOPMBI, IIPaBHUJIa U MOJOXKEHUS, UCIOIb3yEMbIE NIPH MPOEKTUPOBAHUN CUCTEMBI 3JIEKTPOCHA0XKEHUS; KiIacCU(UKALIUIO,
KOHCTPYKIINHU, TEXHUYECKHE XapaKTePUCTHKH 000pYIOBaHUS CHCTEMBI JIEKTPOCHA0KECHNUS

I1K-1.2 Ymeer mpoBOAUTH TEXHHKO-IKOHOMHUYECKYIO OIIEHKY pPa3pabOTaHHON CHUCTEMbI 3JIEKTPOCHAOKEHUs; HCIIOJIb30BaTh TEOPETHUYECKHE
3HAHUS Ha NPAKTUKE IPU MPOCKTUPOBAHUH CUCTEMBI SJIEKTPOCHAOKEHHS

[1K-1.3Brnageer 0a30BbIMH 3HAHUSIMH B 0O0JIACTHU CHUCTEM 3JIEKTPOCHAOXKEHUS; HAaBbIKAMM MCIIOJIB30BaHMsI OCHOBHBIX METOJOB pacdera Jyis
MIPOEKTHUPOBAHUS CHCTEM DJICKTPOCHAOKEHUS

J11s 04HO0-3204YHOr0 OTACIEHUN

NuauxaTopsl Jranbl GOPMHUPOBAHHS B MPOIECCe OCBOCHHS THCIIHIIIHHBI
JOCTHKEH ST Jlekuuu IpakTHYecKne JlaGopaTopHbie KypcoBoii npoekT Haumenosanue
KOMIIETeHIIU U 3aHATHA 3aHATHA (pa6ota) OUenoun020 cpedcmea
Pacuetno-rpaduueckas
IK-1.1 Tema 1-11 Tema 4-7, Tema 9-11 Tema 7-8, Tema 10 Tema 10 pabota/KypcoBoii
MIPOEKT/3K3aMeH
PacuetrHo-rpaduueckas
IK-1.2 Tema 1-11 Tewma 4-7, Tema 9-11 Tema 7-8, Tema 10 Tema 10 pabota/KypcoBoit
POEKT/IK3aMeH
Pacuetno-rpaduueckas
IK-1.3 Tema 1-11 Tema 4-7, Tema 9-11 Tema 7-8, Tema 10 Tema 10 pabota/KypcoBoii
MIPOEKT/3K3aMeH




J1s1 3a09YHOTO OTACICHUS

HNuaukaropsl

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

= Haumenosanue
JAOCTHKEHMS Jlekuuu IIpakTnyeckue JlaGopaTtopHbie KypcoBoii npoekTt
OUEHOUHO20 cpeocmea
KOMIIETeHIU U 3aHSITHSA 3aHATHA (pa6ora)
Konrponsnas padora
IK-1.1 Tema 4-5, Tewma 4-5, Tema 7 Tema 7 Tema 10 /KypcoBoit
Tema 7
MIPOEKT/IK3aMEH
KounTponbnas pabota
[K-1.2 Tema 4-5, Tewma 4-5, Tema 7 Tema 7 Tema 10 /KypcoBoit
Tema 7
POEKT/IK3aMeH
KonrponsHas pabora
I1K-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)

JII1g OUHO-3a09HOTO OTHEJICHUMN

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
KontponbHas pabora 1 36 60
DK3aMeH 1 24 40
Wroro: 60 100

J1s1 3a04YHOT0 ¥ OYHO-3a0YHOr0 OTJACICHUM

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 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
MPUMEHEHUS 3HAHW; WCIOJIb3yeT B OTBETE JOMONHUTENBHBIN 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 Marepua,
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

«3a4YTCHO»

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
(1e 3auTeHO)

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 OLIEHOYHOI'0 Kpartkasi xapakTepucTUKa OLIEHOYHOT'0 CPeACTBA OIIEHOYHOI'0
cpeacrBa cpencrsa B GpoHae
1 2 3 4
o Komriekr
CpencTBo npoBepKH YMEHUM MPUMEHSITh
KoHnTtposbHas KOHTPOJIbHBIX
MOJTYYCHHBIC 3HAHUS U1l pELICHUS 3a/1a4 N
1 pabora 3aJJaHui 110
OTIPEJICJICHHOTO THIIA TI0 TEME WJIH pa3/eiy.
BapuaHTaM
PacueTio CpenctBo NpOBEPKU YMEHUH TPUMEHSTh KomiuiekT 3agannii
MOJTyYEHHBIE 3HAHUS I10 3apaHee ONpPeIeTICHHOM JUISL BBIIIOJIHEHUS
2 rpaduueckas .
AGoTa METOMKE JUIsl peIISHUS 3a/1a4 WM 3aJJaHul 110 pacyeTHO-
p MOJYJIIO WJIU JUCIIUIUIMHE B 1IEJIOM. rpaduueckoil paboThI
KoHneuHbIil IpoayKT, MOTy4aeMblil B pe3yibTare
TUTAHUPOBAHUS M BBITIOJHEHUST KOMIUIEKCA YUSOHBIX
U YICCJIEN0BATENbCKUX 3aMaHuii. [103BOJISIET OLIEHUTH
YMEHHSI 00YYaromnuXCsl CAMOCTOSATEIHHO
KOHCTPYHPOBATh CBOU 3HAHUS B MPOLIECCE PELICHUS Tembl TpynmoBbIX
3 Mpoekr MPAKTUYECKHUX 3a/1a4 U IPOo0JIeM, OPUEHTUPOBATHCS B 150478105
p MH(OPMALIMOHHOM IPOCTPAHCTBE U YPOBEHb WHIUBHUIYaJIbHBIX
c(hOPMHUPOBAHHOCTH AHATTUTHYCCKHX, MIPOEKTOB

UCCJIEJ0BATEIbCKUX HaBBIKOB, HABBIKOB
MMPAKTUYCCKOI'0O U TBOPYCCKOI'O MBIIIIJICHHA. Moxert
BBINOJIHATHCS B UHAMBHIYyaIbHOM 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 IITEKTPOTEXHUKAY
[Tpoduns/ [Iporpamma «DiIeKTpOCHAOKEHUEN

PacuerHo-rpajduueckas padora
M0 TUCLUUIUINHE «DIEKTPOCHAOKEHHUE
(JUIS1 OYHO-3209HOTO OTICIICHHUI)
KonTpoabHas padora
M0 TUCLUIUINHE «DIEKTPOCHAOKEHHUE
(1J1s 32049HOTO OTJIETICHUS)

3ananue 1.

Jlist BapuaHTa 3ajaHa Tpynmna wu3 TM8ITH  TpeX(asHbIX MPUEMHHUKOB
ANEKTpUUecKoi »Hepruu HarpsikeHueM 380 B (tabum. 1.1), Harpy3ka Kaxmoro u3
HUX 32 CMEHY NpuBeleHa B Buje rpaduka (tadm. 1.2), mapameTpbl NPUEMHHUKOB
npuBeAeHbl B Tab. 1.3, cpenHeB3BemeHHbIN KOAGOUIIMEHT aKTUBHOW MOITHOCTU
COSQPep .= 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 anekrpornpueMHuka
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




Tabnuma 1.2. JlanHbIe 10 CMEHHON HAarpy3Ke 3JeKTPONPUEMHHUKOB

=)

[ToTpebisiemMast MOIITHOCTH B 4achl CMEHBI, 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 Hj Sh, o [
37IEKTPONPHEMHHKA I?BT KB-A Cosu LR %{ 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 claraeTcsi W3 HHAUBUAYAJIbHBIX T'papUKOB
IyTEM CYMMHPOBAHHUSI COOTBETCTBYIOIIUX OPJINHAT.

3ananmue 2

Hcxona u3 ykazaHHbiXx B TaOn. 2.1, 2.2 HMCXOIHBIX MAHHBIX JIA TPYIIIbI
AIEKTPONPUEMHHUKOB MEXAHWYECKOTO KOpPIyca IPOMBIIUIEHHOTO MPEANPUSITHS
ONPENEIIUTh METOAOM YIOPSATOYEHHBIX AHATPAMM PACUYETHYIO DJIEKTPHUYECKYIO
Harpy3Kky Ha Hanpspkenuu 380 B.




Tabnuma 2.1. JlaHHBIC AIEKTPONPUEMHUKOB JIJISl pacdeTa Harpy30K

iﬁj HaumeHOBaHME IPUEMHUKA E)(}i;";’ K cOSQ iH;M’ infisom
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 |Capounsbiii 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 CTtporajbHbIH CTAHOK 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 3JIEKTPONPUEMHHUKOB (TiepBas mudpa — HOMep
AIIEKTPOIPUEMHUKA 110 Ta0J1.2.1., BTOpas — KOJI-BO 3JEKTPOINPUEMHHUKOB)
Bapuant ['pynna Bapuant ['pynna Bapuant ['pynna
1 14 2"3_?'1’ 6-1, 11 3-5, 7-2 21 11%52
2 14 5'12(’)_81'1’9'1’ 12 12-4,8-2,7-1 22 ?3%
3 12-16-111,-21110-1’ 13 4-7,7-2, 23 %‘;
4 | FRELSLER 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 E‘Z
8 14 2'%’1_52'1’ 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 21-14_18’7;—].2
| 2OU9L2ET | g 64, 11:9, 38, 4.7 % |
' ’ 9-10, 4-8




3aganmue 3.
OnpenenuTh MOTEpU aKTUBHOW W PEAKTUBHON MOIIHOCTH M T'OJIOBBIE TIOTEPH

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

[IpuHATH HEMpEPHIBHYIO padOTy TpaHCHOPMATOPOB B TEUCHHE IOIa U PaUaIbHYIO
cxeMmy nuTanus. Vicxo/lHbIe TaHHbIE 3a/laHus pUBeeHbI B Ta0muIe 3.1.

Ta6muma 3.1. VicxoaHble TaHHBIC 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 Tpanchopma- 1121112111211l 21!1]2
TOPOB B MOACTAHIUH

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, kxm 03(02|04]05]025/|035|0,45|0,2|0,3]|0,3
Twm, 4 3000{3500{4000{4500{5000{3000{3500{4000{4500{5000
Tabnuna 3.1. MicxogHple JaHHBIE TT0 BapUaHTaM 3aJaHus 3
Ne Bapuanra 10 |11 |12 |13 |14 | 15|16 | 17 | 18 | 19
Mapxka ™ |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 IIOACTAHIIUH

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
L, xm 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




Tab6mmma 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 11211121112 1] 2
TOPOB B MOCTAHIUH

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

Usn.

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, kM 0,45|0,22|0,74|0,55|0,98(0,79(0,35 | 0,66 | 0,88 | 0,99
Ta, 4 3120|3513|4056|4543|5089(3345(3562|4746|7610|5268

Ta6nuna 3.1. UcxoaHpie TaHHBIC 110 BApUaHTaM 3aJIaHUs 3

Ne Bapuanra 30 |31 |32 |33 |34 |3 |36 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.

3ajmaHa MJOIIAAb TOMENICHHS] M YCTAHOBJIEHHAs 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 MUTAIOTCS MEXaHWYeCKHil Kopmyc (M. 3 KOHTPOJbHOM paboThbl, yuecTh
OCBETUTEJIBHYIO  Harpy3ky) W  TIpylIla CWIOBBIX M OCBETUTEIBHBIX
AIEKTPONIPUEMHHUKOB (Tabi. 4.1. KOHTPOJBbHON PaOOThI) C YMPOIICHHBIM YYETOM

MOTEPb MOITHOCTU B KaOEJISIX U IIEXOBBIX TpaHC(hopMaTopax.



Paccuntatp romoBOM pacxox AKTMBHOM M PEAKTUBHOW  DHEPIUMU
noTpebutens. Bpems ucnosib3oBaHusl MAaKCUMaIbHOW aKTUBHOM HArpy3KU MPUHSATH
paBHbIM 5000 u.

Taomuma 4.1. Ucxonuele faHHBIE K 3a0aHUIO 4

No Ilexa, mpon3BOACTBA, TPYIIIIBI YcTaHoBieHHasS ITnomane,
BapHUaHTa AJIEKTPOITPUEMHHUKOB MOIITHOCTh, KBT M2
1 MeTannopezxymHe CTaHKH, 1200 4000
MEJIKOCEPUITHOTO IPOM3BO/ICTBA
2 MeTannopexiymne CTaHKH, 3150 2800
KPYIMHOCEPHHHOTO IIPOU3BOJICTBA
3 JlyroBbI€ TIeU IIBETHOTO METalIa 1800 18000
4, XUMHYECKUH LIEX 2500 15000
5. [TpsimunbHbINA 1IEX 1350 10000
6 KpyTtunbHbIii mex 1100 8000
7 Trarkuii niex 900 8500
8 Ilex pereHepanuu aneToHa 1600 12500
9. I{ex X0JIOAUITBHBIX YCTAHOBOK 1500 11500
10. | Ilex cepoouyncTKH 3600 15000
11. [Tpon3BoOaCTBO OpreTeKia 2160 14400
12. | Ilpou3BOACTBO aneTuiIeHa 1300 6600
13. Kommnpeccopras ammuayHas 1100 3000
14, Ilex cuHTE3a aMMUaKa 1850 12300
15. |ABTOMaTHYecKHe JIMHUU 1ePEBOOOPAOOTKH 1450 6900
16. | Lex JABII 1100 11700
17. Ilex 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 KOX 850 10500
25. KoMOmKkopMOoBBIif 11eX 1700 16000
26. | Ilex 0OpabOTKN KyKypY3bl 1400 12600
217. Ilex oOMoJI0Ta JIETKOH MPOMBINUIEHHOCTH 1260 8700
28. IIpounzBoacTBO rumca 1700 13800
29. | llex ToyeyHOH CBapKH 2900 10000
30. JlyroBble CTajeIIaBUIIbHBIE IEYH 4050 17000
31. | [IpsauiibHO-OTIENOYHBIN TIeX 2100 13500
32. ITpon3BoICTBO KaNpoJIaKTaHa 1960 10700
33. | lex Bynmkanuzamuu 1845 12300
34. Ilex TpaHCHIOPTHBIX JIEHT 2345 11700
35. MexaHu3Mbl COPTUPOBKH LIETIBI 1050 11900
36. Ilex moronaxa 960 12000
37. IleMeHTHBIE YyCTAaHOBKU 1160 8600
38. | YHuBepcaibHBIC IBEHHBIC MAITUHBI 800 12050
39. Ileun conpoTHBIEHUS 3650 19650
40. ApMmaTypHOE IPOU3BOJCTBO 3200 17800

Maxkcumansnuotii  0a11 3a pacuemHo-paguuecKyl)/KOHmpoIbHyl0  padomy
cocmaenaem 60, munumanovnwiii 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 UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenue noarorosku 13.03.02 «31EKTpOIHEPIeTUKA U DICKTPOTEXHUKA
[Tpoduns/IIporpamma «DIeKTPOCHAGKEHHE

Bomnpocsl k 3xk3aMeny
[To mucummummae «DIeKTPOCHAOKEHUEY

1. DIeKTpONpPUEMHUKH W TOTPEOUTENH JJIEKTPUUYECKOM SHEPruM, HuX
KJ1accu(uKanus U pekUMbl pabOThl. YPOBHU CUCTEMBI 3JIE€KTPOCHAOKEHUS.

2. Metoael pacyeTa DIIEKTPUUYECKMX HArpy3ok: KodddwuiumeHT cmpoca,
YIEIBHOIO Pacxoja 3JIEKTPOIHEPTUH, YEIbHBIX INIOTHOCTEN HArpy30K.

3. Meronpl pacyeta DIEKTPUYECKHX HArpy30K: TEXHOJOTHYECKOTO
rpaduka, ynopsijoueHHbIX JUArPaMM.

4. Meronpl pacyera DJIEKTPUYECKUMX  HArpy3ok: OJHO(A3HBIX WU
BBICOKOBOJIBTHBIX 3JIEKTPOIPUEMHHUKOB, ITMKOBBIX HAarpy30K.

5. OcHOBHBIE TOTPEOUTENM M HUCTOYHUKH PEAKTUBHOH MOIIHOCTH.
Ycerpoiicta KOMIIEHCALUs PEaKTUBHOU MOILIHOCTH B cUcTEeMax
ANEKTPOCHA0KEHUS, UX TOCTOMHCTBA U HEJJOCTATKHU.

6. MeToael pacueTa W YCIOBHS BBIOOpa CTaTHYECKOTO YCTPOKMCTBA
KOMITEHCAIIMH PEAKTUBHON MOLIHOCTH.

7. Tlokazarenmu KadecTBa OAJIEKTPUYECKOM DSHEPrUM U CHOCOOBI HX
oOecrieyeHus: OTKJIOHEHHE U pa3MaxX U3MEHEHUS HalpsDKeHMs, 103a (hiaukepa.

8. [Ilokazarenn KadecTBa DIEKTPUYECKOW OHEPTUM U CHOCOOBI UX
obecricueHus:  KOIPOHUIIMEHT 7-OM  TAapMOHHMYECKOW  COCTaBIAIONIEH U
KO3 UIIUMEHT UCKaXKEHUSI CUHYCOUAAIbHOCTH KPUBOI HANIPSKEHMUSL.

9. [Ilokazarenu KayecTBa DJEKTPUUYECKOW SHEPrUM U CHOCOOBI HUX
obecrieueHust: KOAQOUIIMEHT HECHUMMETPUHU HAMPSDKEHUS 110 HYJIEBOM U 00paTHOM
NOCJIEIOBATEIBHOCTH.

10. TlokazaTenu KadecTBa JJIEKTPUUYECKOM HSHEPrMM U  CIOCOOBI HX
o0OecrieuyeHus:: OTKJIOHEHHWE YacTOThl, JJIUTENbHOCTh MpOBaja HaMpPsLKEHUS,
UMITYJIbCHOE HaIpsKEHUE U KO3(P(UIUEHT BPEMEHHOTO NIEpeHaNPSKEHHUS.

11. Beibop miomaguM  CceueHUs] MPOBOJAOB W KU  Kabemedl B
ANeKTpoycTaHOBKax 10 W Beime 1 kB. IlpoBepka Ha TepMHUUYECKyl0 U
JAHAMUAYECKYIO CTOMKOCTb TOKOBEIYIIMX YCTPOMCTB.



12. Pexumbl HEHTpaau: HEKOMICHCHpPOBaHHAas CETh C HW30JUPOBAHHOMN
HEUTpaJIbIO M1 KOMIIEHCUPOBAHHAS 3JIEKTPUUYECKASI CETh.

13. PexuMbl HEWTpanu: CEeTh C TIYX03a3eMJICHHOHW HEWUTpaliblo, CETh C
3G ()EeKTUBHO 3a3eMJICHHOM HEUTpanblo, CETh C PE3UCTUBHBIM 3a3eMJICHUEM
HEUTpaJIU.

14. Cxembl npUCOEAVMHEHUS MPOMBIIIIEHHBIX MPEANPUATANR K CyOBbeKTam
AIEKTPOIHEPTETUKHU.

15. BpiOop mnNHUTAOMMUX HANpPsHKEHUH M CXeM  3JIEKTPOCHAOKEHUs
(pamuanbHasi, MarucTpaibHasi, KOJIbLEBasl U NETIIEBAs).

16. Bpibop wmecTopacmonoxeHuss HCTOYHMKOB muTanus. OmnpeneneHue
LEHTpa JEKTPUUYECKUX HArPy30K, HOCTPOEHUE KAPTOrPaMMBbl HArPYy30K.

17. Cxembl TTaBHBIX MOHU3HUTEIBHBIX M PACHPEACIUTEIBHBIX MOACTAHLIUN
HanpspkeHueM Beiie 1 kB.

18. Cxembl TOHH3WUTEIBHBIX M  pacHpeleNIUTENbHBIX  IMOACTaHIUN
HaANPsHKEHUEM C TOKOOTPaHUYMBAIOLIIMMH PEAKTOPaMHU.

19. BbiOop ¥ WUCHOJB30BaHUE CHJIOBBIX TpaHC(HOPMATOPOB TJIABHBIX
HNOHU3UTENBHBIX U PACIPEACIUTEIbHBIX TOACTaHLIUH.

20. CxeMbl pacnpeaenuTeNbHbIX OACTaHIUI HanpshkeHneM 1o 1 kB.

21. BpiOOp W UCHOJNB30BAHUE CHUJIOBBIX TpaHC(HOPMATOPOB IEXOBBIX
ITOJACTAHIUH.

22. Pacyer  Harpy304HBIX  TOTEPHh  DJICKTPOSHEPTUU B JIMHHUH
AIIEKTpOIepeaay.

23. Pacyer Harpy304HBIX TOTEPb  JJEKTPOOHEPTMH B  CHJIOBBIX
TpaHchopmaTopax.

24. KopoTkuhe 3aMbIKaHUSI B CHCTEMaxX OJJIEKTPOCHAOKEHHs: TPUYUHBI,
THUTIBI, PACYET ¥ METOJIbI OTPAaHUYCHUS.

Makcumanwvhstit 6ann 3a 3xk3amen cocmaensiem 40, munumanvrotit 6ann 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 MEXHOIOUU
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenune noarotoBku 13.03.02«30E€KTPOIHEPTETUKA U IITEKTPOTEXHUKAY
[Tpoduib «DeKTpOCHAOKEHUE

IIpumepHBIN NepeyeHb 32JaHNI HA KyPCOBOM MPOEKT
(77151 3209HOTO M OYHO-3209HOT0 OT/AeIeHHIA)
[To qucuuIMHe « IEKTPOCHAOKEHUE

Cooeporcanue 3a0anusi Kypco8o2o npoekma « ANeKmpocHadiceHue 3a600a»

B kadecTBe UCXOAHBIX JaHHBIX JUIsI paccMaTpUBAeMOro KypCOBOTO
MPOEKTa CIyXaT: TEHIUIAH MPEANPUATHS C HAMMEHOBAHHEM II€XOB; PACUETHbIC
MOJIHbIE MOIIHOCTH LIEXOB, Ha HamnpsokeHuu 0,4 kB v ux cosQ; XapakTepucTHKa
noTpebuteneit Hanpspkenwem Bbime 1000 B;  xapakTepucTuka HCTOYHHKOB
MATAHUS 3aBOJIA.

B kypcoBOM npoeKTe JOKHBI ObITh PEIIEHBI CIIETYIOIINE BOTPOCHI:

1) omnmcarb TEXHOJIOTHMIO MPOU3BOJACTBA 33JaHHOIO IPOMBIILICHHOTO
NPEANPUATHAS U ONPEACIIUTH CTEIEeHb OecrepeOOHHOCTH MOTPEOUTENCH B 11eXax;

2) BBIOpATh KOJWYECTBO M MOITHOCTH IIEXOBBIX TPaHC(HOPMATOPOB;

3) mpoBecTH pacyeT KOMIIEHCAIMM peakTUBHOW MoiHocTH B cetu 0,4 kB
U YTOYHUTHh MOIIHOCTH LIEXOBBIX TPAaHCHOPMATOPOB;

4) ompenenuTh pacueTHbIE HATPY3KH B LIEJIOM TI0 3aBOJY;

5) mHOoCTpOUTH KapTOTpaMMy HAarpy3oK 3aBOJa; ONPEIEIUTb MECTO
pacnosnioxkerust I'TIII, PII wu mexoBblXx TpaHC)OPMATOPHBIX MOJCTAHLUN;
BBIOpAaTh KOJMYECTBO M MOIIHOCTH TpaHcdopmaropoB Ha ['TIII;

6) BBIOpaTh cXemy JJIeKTpocHaOkeHus 3aBoja 10 muH 0,4 KB 11exoBbIX
TpaHC(HOPMATOPOB C TEXHUKO-IKOHOMHUYECKUM 00OCHOBAHUEM;

7) TpPOBECTH pacyeT KOMIICHCAIlMM PEaKTUBHOM MOIIHOCTH B LIEJIOM IO
3aBOJly U YTOYHHUTH MOIIHOCTH TpaHchopmaropos Ha ['TIIT;

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

B rpaduyeckoit dactTm KypcOBOTO TMPOEKTa JOKHBI OBITh BBIIOTHEHBI
CJIEIYIOLIUE YEPTEHKU:

1) reHmiaH 3aBojia C KapTOrpaMMOW Harpy30K U HAaHECEHUEM IMOJCTaHIUN U
KaOCIIbHBIX CETCH;

2) onHOJMHEIHAs cxema 3JIeKTPOCHA0KEeHUs 3aBo/Ia.



Cooepoicanue 3a0anus Kypcogo2o npoekma « NeKmpocHadiceHue yexay

WcxoHbIMU NaHHBIMKU  JUJII  PacCMaTpPUBAEMOI0  KypCBOIO  IPOEKTa
ABJIAIOTCS:  TEHIUIAaH  IleXa C  HaHeCeHHWeM OOOpylIOBaHUsS;,  JaHHBIC
AIIEKTPOIPUEMHUKOB;

B KypcoBOM npoeKTe JOJKHBI ObITh PEIIEHBI CIIETYIOIINE BOTPOCHI:

1) cocraBieHHE€ W OMNHCAaHUE CTPYKTYPHOM CXEMbl TEXHOJIOTHYECKOTO
npoiiecca;

2) pacyer EKTPUYECKUX HArpy30K;

3) BBIOOp MHTAONMIUX W PACHPEICIUTEIBHBIX JJICKTPUUECKUX CETEeH W
TpaHC(HOPMATOPHBIX MOACTAHIIUIN C KOMIIEHCUPYIOIIUMHU YCTPOUCTBAMU;

4) cOCTaBUTH OJTHOJMHEHHYIO CXeMY AJICKTPOCHA0KEHUS 11€Xa;

5) BBIOpATh 3alUTHBIC ANlIApPaTHI;

B rpaduueckoii yacTH KypcOBOTO MPOEKTa TOJIKHBI OBITh BBIOJIHEHBI
CJIEIYIOLIUE YEPTEHKU:

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

2) IJIaH 11eXa C HAHECEHUEM DJIEKTPOIIPUEMHHUKOB U 3JIEKTPUUECKUX CETEH.



ennmuoan CAXapHnore IaBpoaa

Ceegenns o MIEKTPHYSCKHX HArPy3Kax

Jaganue Ne

WeTAHORMSHHAA MOITHOCTR, KRBT
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lNennmaan TERCTHIBHOO KOMOHHATA

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

Jamanue Ne |

Y ETaHOBISHHAA MOWHOCTE, kBT
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lennnan apTo3aBo0Ia

Cregenud ob MCKTPHYECKHX Harpyikax

Famanue Ne 3

1
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MNennaan 3agoaa CpedHert MallHHOCTPpOoe A

Cregenns o0 3NeKTPHYSCKHX HAMPYIKax

FJagauue Ne 4

YVeTaHORIEHHAA MOITHOCTE, KBT
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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
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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
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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
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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
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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
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