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1. IlosicHUTEJIBLHAA 3AIMUCKA

Hacrosiee ydueOHo-MeTouueckoe mocobue pa3paboTaHO sl CTYJEHTOB,
NOJIyHaroUIMX cpeHee npodeccuoHanbHOoe 00pa3oBaHUEe MO YKPYITHEHHOM rpyIie
CHEeIUaIbHOCTEM DJIEKTPO- U TEIUIOdPHEpreTHKa st opopmieHus: rpaduyeckon
YaCTH KypPCOBBIX M JUIUIOMHBIX IIPOEKTOB, B YACTHOCTH, JUUISl BBIIIOJHEHUS JJIEK-
TPUYECKUX CXEM.

Y4ebHOo-MeToAMUeCcKOoe MocoOre HampaBIeHO Ha (OpMUPOBAHUE y CTYICH-
TOB CJIEYIOIIUX OOIIMX KOMIIeTeHIMIA:

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESATEIbHOCTb, BHIOMPATh THUIIOBBIE
METOJbl U CIOCOOBI BBIMOJHEHUSI TPOPECCUOHANIBHBIX 3ajlay, OLICHUBAaTh UX 3(-
(EeKTUBHOCTH U Ka4eCTBO.

OK 5. Hcnonb3oBaTh HHOOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU B
poecCHOHaNbHOM NEeITETbHOCTH.

Y4eOHo-MeToan4YecKoe mocoOre HampaBlIeHO Ha (OPMUPOBAHUE y CTYACH-
TOB CJIEYIOIIUX MPO(ecCHOHAIBHBIX KOMIIETEHIHI 10 CIEIUAIbHOCTSM:

13.02.03 DiiekTpUYecKHe CTAHIMU, CETH U CUCTEMBbI:

[IK 1.5. OpopMasiTh TEXHUYECKYIO JOKYMEHTALMIO 0 OOCITY>KUBAHUIO DJIEK-
TPOOOOPYIOBAHHUS.

[1IK 1.6. CnaBaTh 1 IpUHUMATh U3 PEMOHTA 3JIEKTPOOOOPYAOBAHUE.

[1K 2.1. KortponupoBaTh pabOTy OCHOBHOTO M BCIIOMOTAaTE€IILHOTO 000pYI0-
BaHU.

IIK 3.1. KoHTponupoBaTh U peryJMpoBaTh MapaMeTpbl MPOU3BOACTBA DJIEK-
TPOIHEPIUH.

IIK 3.2. KoHTpoqnpoBaTh U PETYIMPOBATh MAPAMETPHI MEPENAUN DIIEKTPO-
HHEPTHUHU.

[1K 3.3. KontponupoBaTs pacnpeeneHue 3JeKTPOIHEPTUU U YIIPABIISATh UM.

13.02.06 Peneiinas 3amura M aBTOMATH3alHUS JIEKTPOIHEPreTUHYECKHUX
CUCTEM:

IIK 1.1. IIpoBepATs 1 HacTpauBaTh JJIEMEHTHI PEIECHHON 3aIUATHI, ABTOMATHU-
KM, CPEACTB U3MEPEHUM ¥ CUCTEM CUTHAIM3ALINY.

[1IK 1.2. IIpoBOANTH HAJIAJIKY Y3JIOB PEJIECHHON 3alUThI, aBBTOMATUKH, CPEJICTB
U3MEPEHUHN U CUCTEM CUTHAIM3ALINH.

[IK 1.3. IIpoBOAUTH UCHBITAHUS 3JIIEMEHTOB U YCTPONCTB PEICHHOMN 3aIUTHI,
aBTOMATUKU U CPEJICTB U3MEPECHUM.

[IK 2.1. Onpenenats NpUYMHBI HEUCIIPABHOCTEN M OTKA30B YCTPOMCTB pe-
JIEWHOM 3aIlUThl, ABTOMATUKH, CPEACTB U3MEPEHNUN U CUCTEM CUTHAIU3ALNY.



[1K 2.3. [IpoBOAUTH pEMOHTHBIE PAOOTHI M KOHTPOJIMPOBATH UX KAYECTBO.

13.02.07 DnexTpocHad:xeHue (M0 OTPACTAM):

IIK 1.1. Yurate ¥ COCTaBIATH SJIEKTPUUECKUE CXEMBI AIEKTPUUYECKUX MOJI-
CTaHILIMM U CETEH;

[1IK 1.5. Pa3pabarteiBaTh U 0QOPMIISTH TEXHOJOTUYECKYIO U OTUETHYIO JIOKY-
MEHTALHNIO;

[1K 3.2. OdopmiaTh JOKYMEHTAIMIO TI0 OXpaHe TPyAa U IEKTPoOe30macHo-
CTU TMpPHU DKCIUTyaTallud U PEMOHTE OHJIEKTPUUYECKUX YCTAaHOBOK U cereit ().



2. TpeOoBaHMS K MOCTPOEHHUIO JTIEKTPHYECKHUX CXeM

B coorBerctBun ¢ I'OCT 2.701-2008 »neKkTprUeCcKOil CXeMON Ha3bIBAECTCS
JIOKYMEHT, KOTOPBII COEPKUT yCIOBHBIE 0003HAUCHUS U3enuil (000pya0BaHMs),
JEUCTBYIOIIUX MPU MOMOIIM 3JEKTPUYECKON IHEPTUH, a TaKKE MX B3aUMOCBSI3H.
DNEeKTpUUECKUE CXEMbI MOTYT BBIMIOJIHATHCS KaK B OyMa)KHOM, TaK U B JIEKTPOH-
HOM BUJIE.

[To Ha3HAYEHUIO PIIEKTPUUYECKUE CXEMBbI JEISATCS Ha CIEAYIONINUE TPYTIIIbI:

- CTPYKTYPHBIE;

- (yHKIMOHAJIbHBIC;

- PUHITUTINATILHBIE;

- COCJIMHCHU;

- MOJAKJTIIOUCHUS;

- o0mrue;

- pPacroa0XeHUsI.

B npoliiecce moAroToBKU CHEUATMCTOB SHEPIETUYECKOr0 MPOQUIs OCHOB-
HOM yImop Jenaercs Ha u3y4eHne PyHKIIMOHAIBHBIX CXeM, TOCKOJIbKY UMEHHO OHU
MpeaHa3HA4YeHbI 11 M300pa)K€HUsI 3JIEMEHTOB, YCTPOMCTB M (PyHKIIMOHAIBHBIX
IpylIl, y4acTBYIOIIMX B Mpouecce 3JeKTpocHaOxkeHusa. Bcé anexTpoodopymoa-
HUE, BXOJIAIIEE B COCTAB BJIEKTPUUECKON CXEMBbI, a TaKK€ B3aUMOCBSA3U MEXKIY
TUM 3JEKTPOOOOPYAOBAHUEM, BBIMOJHAETCA B BUJAE YCIOBHO-TpaUyecKux 000-
3nauenuit (YI'O), yctanosneHnnsix B crannaprax ECKJI.

B 3aBucumocTH oT ncnoaHeHus! (QYHKIIMOHAIBHBIE CXEMbl MOTYT OBITh MHO-
TOJIMHEWHBIMU U OJHOJIMHEHHBIMH.

B MHOTrO/MMHEWHBIX cXeMax BCE AJIEMEHTHI M300paxaroT B BUJIE OTACIBHBIX
VYT'O, a uenu, BXOJSIIME B COCTAB CXEMBbI, TAK)KE MOKA3bIBAIOT OTJCIbHBIMU JINHU-
SIMHU.

[Ipr ONHOJIMHEWHOM BBINOJHEHUHA CXEMBI OJMHAKOBBIE 3JEMEHTBI LETEH

nzo0paxarorcs onHuM YI'O, a caMu 11enu NoKa3bIBaIOT OJJHOM JIMHUEH.



[lepen BBIMOJHEHHEM BJIEKTPUUECKUX CXEM, B TOM YHUCIE U (PYHKIIMOHAIIb-
HBIX, HEOOXOMMO BBIOpaTh hopMaT JIUCTA, HA KOTOPOM OyAeT U300pakeHa cxema.
[Tpu BBIOOpE (hopmaTa nrcTa HEOOXOAUMO YUUTHIBATH OOBEM U CIOKHOCTh MPOEK-
TUPYEMOU 3JIEKTPOYTCAHOBKH, CTENEHb JE€TaJu3alluu 1enel CXeMbl, YCIOBUS Xpa-
HEHUS a TaK’Ke BO3MOXKHOCTH 00pabOTKH CpeACTBAMU BHIYMCIUTEIbHON TEXHUKH.

@®opMar nucTa JOJKEH cooTBeTCTBOBaTh TpeboBanusiM ['OCTa 2.301 wu
oOecreuynBaTh KOMIIAKTHOE BBITIOJIHEHUE CXEMbl, HE HapyIlIas HArIsAHOCTA U
ya00CTBa MOJIb30BAHUS €IO.

Bce anextpuyeckue cxembl BBINONHSIOTCA 0€3 Macmrtada, Mmo3ToMmy Jeu-
CTBUTEIBHOE PACCTOSIHUE MEXK]Iy COCTABHBIMH YacTsIMU YCTAHOBKU HE YUUTHIBACT-
csl.

[Ipu HaneceHuu yciaoBHO-TpaduuecKux 0003HAUYECHHUM AIEMEHTOB U JIMHHM
WX B3aMMOCBSI3€H, HEOOXOJIMMO UX pacrojiaraTb TakKUM o0pa3oM, 4ToObl obecrie-
YUTh HaWJIydlllee MPEACTaBICHUE O CTPYKType U B3aUMOJCHCTBUHM COCTABHBIX
AJIEMEHTOB.

YT'O a51eMeHTOB, BXOASIINX B COCTaB CXE€MbI, HEOOXOMMO pacroJiarath Ha
paccTostHUU 2 U 0oJjiee MUJUIMMETPOB APYT OT Apyra. PaccrosiHue Mexmay cocen-
HUMU NapaJJIeIbHBIMU JTUHUSMH B3aUMOCBSI3U COCTaBIIIET HE MEHEE 3 MM.

JInann YI'O 1 uX B3aMMOCBSI3H BBIIIOJHSIOTCS OJWHAKOBOM TOJIIIWHEI, 3HA-
YeHUuEe KOTOPOU JEeXUT B nuama3zoHe ot 0,2 go 1 MM, npu 3TOM peKoMeHAyemasi
ToJIIMHA JuHUM cocTtapisget 0,3-0,4 mm.

JIuHUM B3aUMOCBSI3U MEXY JIEMEHTaMU BBITIOTHSIOTCS BEPTUKATIBHBIMU U
TOPU3OHTAIBHBIMU OTPE3KAMH C MUHUMAJIbHBIM KOJMYECTBOM HM3JIOMOB U Mepece-
yeHui. B peakux ciaydasx A0MyCcKaeTcs UCIO0JIb30BaTh HAKJIOHHBIE OTPE3KHU JTMHUN
CBSI3U.

Mecra coenMHEHUsI IMHUN CBSI3M, a TAKXKE OTIMAWKK 0003HAYAIOT TOUKAMHU.

st ynoOcTBa «4TEHHs» CXEM BCE YCIOBHO-Tpaduyeckue 0003HAUYCHHUS
HEO0OXOJIMMO COTIPOBOXK/IaTh OYKBEHHO-ITU(POBBIM 0003HAYCHUEM, KOTOPOE TIPE/-
CTaBJIIET COOOM MOCJIENOBATEIHLHOCTh OYKB, U(PP U 3HAKOB, PACHOJIOKEHHBIX B

OJIHY CTPOKY 0€3 IMpoOeIioB.



bykBenHo-mdppoBoe 0003HAUCHHE DSIEMEHTOB pACHOJIaraloT HEMOCPE/-
cTtBeHHO 0K0JI0 YI'O (10 BO3MOKHOCTH CIpaBa WM CBEPXY), WJIM Ha CBOOOJIHOM
M10JIE CXEMBI.

DNEKTPUYECKHUE CXEMBI CONPOBOXKIAKOTCSA MEPEYHEM DIIEMEHTOB, KOTOPBIH
npeacTaBigeT coOoi Tabnuily, 3anoiHsAeMyto cBepxy BHM3. [Ipumep Tabmuisl re-

pEUHsI 3JIEMEHTOB IIPEICTABIIEH Ha pUCYHKE 1.
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Pucynok 1 — IlepedeHb 371€MEHTOB JICKTPUUECKUX CXEM

Tabmuiy nepedHs 3J1€MEHTOB pacIoyiaraloT Ha IEPBOM JHUCTE CXEMbl Haj
OCHOBHOM HAJMKCHIO HIJIM BBIMOJHSIIOT OTACIbHBIM JucToM (opmara A4. Ilpu
COBMEIICHUH 3JIEKTPUUYECKON CXEMbl U MEPEUHs 3JIEMEHTOB Ha OJIHOM JIKCTE Tao-
JMIA JOJIKHA OTCTOATh OT OCHOBHOW HAJMKMCH Ha paccTtosiHue 12 u Oonee mM. Ilpu
BO3HUKHOBEHUHU HEOOXOJUMOCTU IMPOJOJDKEHUS TaONMIIbI, €€ pacrojararmT ciaeBa
OT OCHOBHOM HaJIUCH, IIPH 3TOM LIANKY TaOJIHIIbI TOBTOPSIOT.

TaOnuiy nepeyHst 3J€MEHTOB 3aIlOJIHAIOT B CIEAYIOIIEH MOCIe10BaTEIbHO-
CTH:

- B croubne «I1o3.0003HaueHne» yKa3bIBalOT OyKBEHHO-IIM(POBOE 0003HA-
YEHUE DJIEMEHTA CXEMBI;

- B cron0Oue «HanMeHoBaHMe» - HA3BaHUE JIEMEHTA CXEMBI;

- B cTo1011€ «K0J1.» - KONMMYECTBO JaHHBIX 3JIEMEHTOB B CXEME.

- B cronibne «[Ipumeuanuey npu HEOOXOAMMOCTH YKa3bIBAIOT TEXHUYECKHE
JAHHBIE, HE BXOJISIINE B Ha3BAHUE AJIEMEHTA.

DneMEeHThI B MEpeYHE YKa3bIBAIOT B ajl()aBUTHOM IOPSIKE MX OYKBEHHBIX
0003HaueHui oTnenbHbIMU rpynnamu. [Ipum Hammumm 1upoBbIX 0003HAYEHUH,
3JIEMEHTBI PaclojiaratoT B MOPSIAKE BO3pacTaHUsl.

DJIeMEHThI OJTHOTO THUIA C OJIMHAKOBBIMM NTapaMETPaMU, KOTOPbIE UMEIOT HA
CXeMe I0CieI0BaTeNbHble IUPPOBbIE 0003HAYEHUS, B NIEPEUHE IEMEHTOB 3aIlH-
ceiBalOT B oAHy cTpoky. Hampumep: R3,R4 wmm C8-C10. Ilpu stom B rpade
«Kom.» yka3pIBaroT oOliee KOJU4eCTBO TAKUX JIEMEHTOB.



HeoTbemiieMOll 4acThbiO 3IEKTPUUECKUX CXEM SIBIISIETCS OCHOBHAS HAAIMKCh,
koTopas B cooTBeTcTBUU ¢ ['[OCTom 2.104-2006 MOXKET BBIMOIHATHCA 110 popme 1;
2; 2a u 20. Ecnu snekTpuyeckas cxemMa COCTOMT U3 HECKOJIbKMX JIMCTOB, TO Ha
IIEPBOM JIMCTE BBIMOJIHIETCSI OCHOBHAsI HaAIUCh 10 ¢opMe 1, a Ha MOCIeAyOUINX
aucTax no gpopme 2a.

Ha pucyHnke 2 nipeacTaBieHa OCHOBHAs HAMUCh 10 Gopme 1.

165
7w 23 B w0 555 17 1B
)
(2]
/i Macca Mocwmad
LLR izf;ﬂ m/;um N G flodurs | fama /7/
[pat
TkoHimg Aucm Aucmal
’ Hrommp / 4/‘ /3/
T n| [
!

Pucynok 2 — OcHoBHast Haanmuch o Gopme 1

B rpage 1 OoCHOBHOW HaaNUCH yKa3bIBA€TCSI HAUMEHOBAaHUE JOKYMEHTAa,
Hanpumep — Cxema annekTpuueckas QyHKIHOHATbHAS.
B rpade 2 3anuceiBaeTcs Ko I10KyYMEHTa, HAallpUMED:

XX.X.XX.XX.XX.X.XX.X\X

Howmep BapuanTa 3amanus (01;02;03...)
Kon rpymmet (1.15; 2.15; 1.16y...)

Kon cnennansHocTt cornacao @I'OC
Kox ornenenus

Kon Bupna padot

Ta6numna 1 - PacimmdpoBka koaoB mudpa rpapuieckux padot

15911 HaumenoBanue kona | Homep xona Pacmmdposka kona
1 2 3 4

01 JIMTIIIOMHBIN TTPOEKT
02 KypcoBoii mpoekTt (pabota)
06 [IpakTuyeckas pabora

1 Bun pabor -
07 Pacuérno-rpaduueckas padora
08 JlaGopaTtopHnas pabota
09 KontponbHas padora

2 Bun ornenenus O OuyHoOe oTAeJIEHHE




POJIOJDKEHUE TaOIHIIbI |

1 2 3 4
3 3a04HOE OTJEeNeHNE
13.02.03. | DnekTpuyeckue CTAaHINH, CETH H CUCTEMBI
13.02.07. | DnexTpocHab)eHHE (TI0 OTPACISIM)

Bun cnenmanbHOCTH

3 13.02.06. | Penelinas 3amura 1 aBTOMaTH3aLMs dJICKTPOIHEpre-
cornacHo @I'OC n B P P
THYECKHX CUCTEM
13.02.09 | MoHTax U dKCIUTyaTalus JUHAN dJIeKTporepeaun
[Tpumep mmudpa:

01.0.13.02.03.1.15.01

D10 0003HaUYeHUE pacIU(PpPOBBIBACTCSA CICAYIOINIUM O00pa3oM: TUILIOMHBIN

IMPOCKT, BBIITOJTHEHHBIM HA OYHOM OTACIICHUH, CTYACHTOM, 06y‘{aIOHII/IMC}I I10 CIIC-
OUaJIbHOCTHU <<9JI€KTpI/I‘{€CKI/IC CTaHIIUKU, CCTH U CUCTCMbBI» B I'PYIIIIC 1.14 u umeer

Bapuant No 1.

I'padst 3, 4 a Taxxe rpada «Macmrady» He 3aTOTHIIOTCS.
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3. TpeOGoBaHus K yCJI0BHO-TPapuuecKUM U OYKBEHHBIM 0003HAYEHUAM

IJIEMECHTOB B 3JICKTPHYECKHX CXEMaX.

B pasnene mpencraBieHbl ycnoBHO-Tpaduyeckue U OyKBEHHbIE 00O3Haye-
HUSL OCHOBHOTO 3JIEKTPOOOOPYAOBaHMS, MPEIHA3HAYEHHOTO IJisi MPOU3BOJCTBA,

TpaHchopMalvy, Tepeaadd, MpeoOpa3oBaHUs M IMOTPEOJICHUS AIIEKTPHUUECKON

sHepruu. Pazmepst npencraBneHHbx YI'O MoOryT ObITH MPONOPIHUOHAIBHO H3ME-

HeHbl B cootBeTcTBUU ¢ ['OCT 2.701-2008. [Ipu BBIMOTHEHUU SIEKTPUUECKHUX

CXEM BCC DJICMCHTHI I/1306pa)KaIOTC$I B OTKJIIIOYCHHOM COCTOAHHUH.

Tabnmuua 2 — YcinoBHo-Tpaduueckue u OyKBEHHbIE O0OO3HAUYEHHUSI DJIEMEHTOB B
AIEKTPUUECKHUX CXeMax

Ne | HaumeHnosa- YT'O ¢ pazmepamu YT'O 6e3 pazmepoB bykBennoe
/Tl | HUE amnmapara 0003Haue-
HUE
1 2 3 4 5
CuoBsie TpaHC(HOPMATOPHI U ABTOTPAHCHOPMATOPHI
o1
JByxo6mo-
1 TOYHBIN T
TpaHncpopma-
Top [7]
.
9
Toxe ¢ ©= A
2 | ycTpoiicTBoM ! T
PIIH [7] 5 K\
o
R125
J
Ly
3 ABToTpaHc- - Y T
dopmatop [7]
g1
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IPOJIOJKEHUE Ta0IUIIbI 2

1

2

Toxe ¢

YCTPOMCTBOM
PITH [7]

)

R25

il

|

)

NiA

TpéxobOmo-
TOYHBII
Tpancdopma-
TOp, TPaHC-
dbopmatop
COOCTBEHHBIX
nyxn1 (TCH)
[7]

4_1‘;_*

75

!
A

Toxe ¢
YCTPOHCTBOM
PITH [7]

JIByxo0Omo-
TOYHBIHN
Tpanchopma-
TOp C pac-
MIETIIICHHOM
HIDKHEH 00-
MOTKO# [7]

A

0

Toxe ¢
YCTPOHCTBOM
PIIH [7]

75

D> B & B -
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IPOJIOJKEHUE Ta0IUIIbI 2

1

2

Tpancdop-
MaTop TOKa
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HbIi [7]
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d
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QF
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Tenb [13]
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Ve

12

Pa3nenuuu-
TENb 3a3€M-
JISTFOITA N
(3azemusito-
N HOXK)

[13]
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[13]

i

A

13




IPOJIOJKEHUE Ta0IUIIbI 2

1

2

14

Kopotko3a-
MBIKaTEIb

[13]

3ae

QK

15

Brixnroua-
TE€JIb HATpy3-
ku [13]

22

— o

QW

16

Brikaroua-
TeJIb aBTOMA-
THYCCKUH B
CHJIOBBIX II€-
msx (aBTo-
Mart), B IEMIX
yIIpaBJICHUS

[13]

S~
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17

Briximoua-
TeJb HEABTO-
MaTHYSCKHI
(pyOUIBHUK)
[13]

—

SA

18

Brikmroua-
TEJb HEaBTO-
MaTHYCCKHI
(Tpexmomntoc-
HOM pyOHIIh-
HUK) [13]

SA

19

Brikmroua-
TeJIb aBTOMa-
THYCCKUH B
CHJIOBBIX IIEe-
MSIX TPEXIIO-
arocHoi [13]

SF
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IPOJIOJKEHUE Ta0IUIIbI 2

1

2

20

Brikroua-
TCJIb-
pa3beInHU-
TEJIb TPEXIIO-
arocHoit [13]
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TPOJHBIH,
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TpoaHbIii [8]
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IPOJIOJKEHUE Ta0IUIIbI 2

1

25

2

Pa3psannuk
BCHTUJILHBIN
A Mar"HuTo-
BCHTUJILHBIN

[8]

25
z

7

!

FV

26

Orpannun-
TEIb TMepeHa-
npsoxenust [8]

!
A

N
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!
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27

Pazpsaanuk
mapoBoii [8]

FV

28
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POJIOJDKEHUE TAOJIHIIBI 2

1

2

30

IIpenoxpa-
HUTEIb C
yKa3zaHUEeM
CTOPOHBI, KO-
TOpast ocTa-
eTcsl oJ
HanpsKEeHU-

em [8]

n

—1

i

FU

JIBurarenn

31

ACHHXpOH-
HEIA JBUTA-
TEJb C KO-
pOTKO3a-
MKHYTBIM
poropom [6]

4

g9

32

ACHHXPOH-
HEIA JBUTA-
Tenb ¢ Baz-
HBIM pOTO-

pom [6]

g1?

33

CHHXpOHHBIN

reHepaTrop

(GS) u cun-
XPOHHBIN
JIBUTATEIIb

(MS) [6]

GS
MS

34

3azeMiicHUE

[5]

s
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IPOJIOJKEHUE Ta0IUIIbI 2

1 | 2 | 3 | 4 5
Pa3bemMHbIi (BTBIYHOI) KOHTAKT
F
o T —
Pa3beMHBIi Y
35 (BTBIUHOIA) x;; > > > X
koHTakT [13] 1
[TprOopBbI 37EKTPOU3MEPUTENHHbBIE
ou6 O6o03Haue-
pudop HUS yCTa-
JIEKTPOU3- é10 HaBJINBA-
MepuTeb- [OTCS B 34-
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