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BBEAEHUE

Obujas rpacguyeckas NOATroToBKa ABNAETCA HEOOXOAMMbLIM 3BEHOM B
npouecce CTaHOBMNEHUA WHXEHepa nioGoA TEeXHUYECKON creunanbHOCTH.
Kpome Toro, kaxgas cneuwanbHoCTb, B cuny ceoux oco6eHHocTen, Tpebyet
onpeaeneHHon rpadgudeckoi cneunanusaumn. OaHWM M3 BONPOCOB TakKoW
cneuvanuasauum ansa cneuuanbHocten 101800 n 210700, cornacHo ocyaap-
CTBeHHOMY oOweo6pasoBaTenbHOMY CTaH{apTy, ABMAETCA BbINOMHEHWe
3MEKTPUYECKUX CXEM.

ny6okoe ¥ nonHoe ycBoeHMe 3TOW TEMbl BO3MOXHO TONbKO Npu U3yye-
HWM COOTBETCTBYIOLUX AWCLMNNMH Ha CTapluMx Kypcax. Llenb pacueTHo-
rpacpudeckoin pabotbl (PFP), koTopoit noceslleHbl AaHHble ykasaHudA, - 06-
Liee o3HaKoMneHue co ctaHgaptamu ECKJ] no knaccudmkaumm n nsobpaxe-
HUIO CXEM.

MpuBA3ka TeMbl K TMNOBbLIM TpaHC(OPMaTOPHbLIM NOACTaHUMAM BbINOM-
HeHa C Lenbio npubnusnuTe 3agaHus K CneuuanbHOCTH CTYAEHTOB. OnemMeHTbl
CTPOWUTENBHOIO YepuyeHnss BKMioYeHbl B 3agaHne Ha PP no pekomeHzauwm
Begylien kadeapbl «InekTpocHabxeHue».

Yka3aHuA cogepxaTt ABaguaTb BOCEMb BapMaHTOB UHAMBMAYaNbHLIX 3a-
naHwia Ha PIP.



1. COREPXAHME 3AAHUA U OPOPMIIEHUE PABOTbI!

PaGota 3aknioyaeTcs B BbiNONHEHWU chacaga, NnaHa U pa3pesa 3gaHus
TpaHChOPMaTOPHOW NOACTAHLMU CO CXEeMaTU4ECKUMU U3o6paxeHUsMU Ha
HWUX 3nekTpuyeckoro obopyaoBaHWUA. [ins o3HakomneHusa ¢ TpeGosaHUaMU
FOCT ECK[ k BbiNONHEHWIO aneKTpudeckux cxeM TpebyeTcA nepeyeptuTb
¢parMeHT cxembl INEKTPUYECKUX COEAUHEHUA NOACTAHUWU U BLINONHUTL
cneyudukaumio ee anemeHToB. [Ina 6onee NoNHOro 03HaKOMNEHUS C YCIOB-
HbiMU 0603HAYEHUSAMU INEMEHTOB INEKTPUYECKUX CXeM Nnpepnaraertcs ne-
peyepTUTb cxemaTmyeckne o603HaYEHUA OCHOBHBIX U3 HUX.

3apaHve BbLINONMHWUTL B KapaHgawe Ha nucte dopmata A2, CTpouTenb-
Hyl0 YacTb BbiNONHWUTL B Macwrtabe 1:100. O6pa3sey BbinonHeHws paboTtbl
npusegeH Ha puc. 1.

[laHHbie k 3agaHuio aaHbi B Tabn. 1.

Tabnuua 1. [laHHbIe K 3agaHuI0

B Ne npoekTta u pucy- N3o6paxenus Cxema anex-
8P- | ok us NPUNOXEHUN MNnax ®dacag Paspe3 TpUyeckas
1 407-3-45/75, Mnan 12 1-1 Puc. 19
2 puc. 1 2-1 2-2 Puc. 32
3 1-2 1-1 Puc. 18, a
4 | 40734575, | oMoy 22 Puc. 18,6

5 puc. 2,3 g B-A 1-1 Puc. 17, a
6 | 2-rosTaka -, p 22 Puc. 17. 6
7 12 1-1 Puc. 20

T8y | 407310875, | \TOdTEMA o 22 Puc. 23
9 puc.4, 5 g B-A 1-1 Puc. 24
10> 2-rosTaka ) p 22 Puc. 22
11 407-3-166/75, Mnan 12 1-1 Puc. 25
12 puc. 6 B-A 2-2 Puc. 26
13 14 2-2 Puc. 27
14 4073187175, Minan 14 33 Puc. 28
15 puc. 7, 41 11 | Puc.31
16 15 2-2 Puc. 29
17 4073458175 Mnaw 51 1-1 Puc. 30
18 puc. =, 15 33 Puc. 31
19 407-3-170/75, Anan 12 2-2 Puc. 35
20 puc. 11, 12 21 1-1 Puc. 21
21 407-3-171/75, Mnan 21 1-1 Puc. 33
22 puc. 13 B-A 2-2 Puc. 30
23 407-3-186/75, BA 1-1
24 puc. 14.a Mnax 21 22 Puc.14, 6
25 407-3-167/75, 21 22
2% puc. 15.a Mnau BA 1-1 Puc. 15,6
27 2-630/70, 2-1 11
28 puc. 16 Mnau 12 22 Puc. 34
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2. YKA3AHHMA K BbINONHEHWUIO 3ALAHNA

Ons anekTpocHabxeHUs noTpebutenen Xnnoi n obuiecTBEHHOW 3aCTPONKK

L 1]

Puc. 2. Kamepa pacnpeaenutensHoro
ycTpovicTBa s4eKkoBoro Tuna

8

ﬂ

fopofoB B HAcToAWEE BpeMsA
ucnonb3yetca  «EauHas  cepusn
TUNOBbLIX TpaHchopMaTopHbIX
noAcTaHuuiny, yTBEpXAEeHHasn
Focctpoem CCCP.

PacnpepenutenbHoe YCTPOWCTBO
NpeaycMoTpPeHo SYENKOBOFO TUNAa C
pasMeLeHnemM annapaTypbi
Kaxgoro BBOAA B OTAENbHOW
kamepe KCO-266, KCO-366 unm
KCO-272 (puc. 2).

B oaHoTpaHcdopMaTopHOM
noactaHuun (TM) Tpu oTaenbHEIX
noMeteHns oTBEAEHbI ans
TpaHccopmaTopa (puc. 3).
pacnpeaenuTenbHOrO  yCTponcTBa
(BH 6-10 xB) ¥ wwuta 0,4 kB. B
ABYXTpaHcdopMaTopHON pobas-
nAeTCcA YeTBEPTOE NOMELLeHne AnA
BTOpOro TpaHcdopmaropa.

Mapka

TpaHcgop-
maTtopa

TM 400/10 | 1900 | 1400
TM 630/10 | 2150 ]

Puc. 3. TpaHcdopmaTop




2.1. O6ume TpeboBaHMA K BLIMOMHEHVIO CTPOUTENBLHLIX YepTexen

N3oBpaxeHun 3faHuA Ha YepTexe UMEIoT crieaylolue Ha3BaHUA: BUAbI
1\aH1A Ha3biBaloTCA hacagamu, ropu3oHTanbHble pa3pesbl Ha YpoBHE OKOH-
HbIX NpoeMoB — nnaHamu. [naHbl, dhacagbl U BepTuKanbHble pa3pesbl Ha
1:1pOUTENBHBIX YepTexax BbINONHAIOT B MacwTabax 1:50, 1:100, 1:200 v gp.

CreHbl 3aHWA NOAPA3AENAIOT Ha Hecyujue, KoTopble NepeaaloT Ha dyH-
AaMEHT Harpy3ky oT cobcTBeHHOro Beca M Beca NepeKkpbiTUiA U KpbllLK; Ka-
1UMarnbHbI© N Neperopoaku.

Tunbl nuHUK. CNNoWwHOW OCHOBHOK NUHWew TonuwuHon 0,6-0,8 MM Ha
©TpoUTenbHbIX YepTexax ob6BOAAT rpaHULy 3eMNU U KOHTYPbl HECYLYMX KOH-
CTPYKUMA, nonaslumx B CeKyulylo nnockocTb. TonuwuHoi 0,4-0,6 mm obesoasaT
KOHTYPbl KOHCTPYKTUBHbBIX 3neMeHTOB Ha ¢acajax, KOHTYpbl neperopopok,
NepeKpbITUA, NECTHUYHbIX Mapliei B pa3pe3ax. KOHTypbl KOHCTPYKTMBHbIX
JNEMEHTOB, KOHTYpbl HECYLIMX 3NeMeHTOB, He MoNaBLUMX B CEeKyLlyl nnoc-
KOCTb, AiBEPHble N OKOHHbIe NepenneTbl Ha dacajax, a Takxe NMHUK ocgopm-
neHWs YepTexa (ocesble, LUTPUXOBble, BbIHOCHbIE, pa3MepHble U T.Nn.) obBo-
AAT TonwwmHoi 0,2-0,3 mm.

KoopavHauvoHHble ocu. 3aaHne unu coopyXeHue B NaHe pacyneHseT-
CA OCeBbIMM NUHUAMU Ha pAL 3NeMeHToB. ATU ocu, onpeaensiowue pacno-
no)XeHue HecywlMx KOHCTPYKUMA (CTeH, KOMOHH), a Takke YneHeHvWe nnaHa
3laHUA HA OCHOBHbIE 3NEMEeHTbI, Ha3bIBAOTCA KOOPAUHALMOHHBIMU OCAMM.
KoopauHALUUOHHbIE OCU HAHOCAT TOHKUMMW LUTPUX-NYHKTUPHBIMU NUHUAMWU C
ANMUHHLIMU WTPUXamMn 1 obo3HavaloT. OBo3HayeHA HaHOCAT B KpyXKax
AvameTpom 6-12 MM B 3aBUCMMOCTH OT MacliTaba usobpaxeHus. Paccros-
HUe OT KpYXouka Ao Bnuxanliel K Hemy pa3MepHon NMHUKM 4 MM. Apabckumu
umcpammn 0603HaA4aOT OCU MO CTOPOHE 3AaHUA ¢ BONbLUMM YMCNOM Oceid,
nponucHbIMK BykBamu pycckoro angasnTa — o CTOPOHE C MEHLLLMM YUCNOM
oceir. [MocnepoBatenbHOCTb 0003HA4YeHWA NPUHMMAIOT cneBa Harmnpaso M
cBepxy BHU3.

O603HaueHne n3obpaxeHuh. dacaabl 0603HAHAIOT NO KpaHUM pa3bu-
BOYHbIM OCAM CneBa Hanpaeo no Tuny «®Pacag 1-5» unu «®acaag A-fi». MNna-
Hbl 0603Ha4aloT no Tuny «lMnaH 2-ro ataxa» unu «MnaH Ha oTmeTtke 2,500».
BepTtukanbHble paspesbl o6o3HaualoT no Tuny «Paspes 1-1» unun  «Pas-
pe3 A-A».

HaHeceHue pasmepoB. Pa3amepHble 4ucna HaAHOCAT Haj pa3mepHbiMU
NMUHUAMK (Ha paccToAHWM 1 MM OT HUX). PaamepHble NUHUKU NPOBOAAT na-
pannenbHo U3MepsAeMbliM OTpe3kaM U OfpaHWYMBAIOT BbIHOCHBIMU NMHUAMMU.
Pa3amepHylo NUHWIO HA ee nepeceyYeHun C BbIHOCHBIMM NUHUAMU, NUHUAMU
KOHTypa MNM OCeBbIMM NUHUAMMU OrpaHN4YUBAIOT 3aceykamu B BUAe TONCTbIX
LWTPUXOB 2...4 MM C HaKNOHOM K pa3mepHoO# NUHWW MoA Yrnom 45° no xopy
nucbma (puc. 4,a). Mpy Manbix pacCTOAHUAX LUTPUX MOXHO 3aMEHATb Xup-
Hoi Toukoi (puc. 4,06). BHe rabaputa nnaHa NpocTaBnNAOT TPY Lenoyvku pas-

mepos. MepBas Lenoyka — pa3mepbl NPOCTEHKOB U NPOEMOB C NPUBA3KOW MX
7



K KOOpPAUHALMOHHBIM ocsM. OHa NpoBOAUTCA Ha paccTosHuv 14 MM vnu 21
MM OT KOHTypa nnaHa. Btopas Luenouka — paccTOSHUA MeXay coceaHumu
KOOPAUHALMOHHBIMUA ocAMU. OHa NPOBOAWUTCA Ha PacCTOSHWM 7 MM OT nep-
Bou. TpeTba Lenoyka — paccTosHWe Mexay KpaiHumu ocamu. OHa nposo-

ANTCA Ha pacCToAHUU 7 Mm OT BTOpOﬁ. Paamepbl HaHOCAT CHU3Y K cnesa oT
nnaxHa.

Puc. 4. OrpaHunyerne BbIHOCHbBIX IMHUA:
a) 6 obweM cnyyae; 6) npu Maneix paccmoaHURX

MNonoxeHne KOHCTPYKTUBHbIX 3/IEMEHTOB 3AaHUA NO BLICOTE YKa3biBaeTCs
BbICOTHbIMM OTMETKaMu. BbiCOTHbIE OTMETKU 0603HaYaIOT YCNOBHBIM 3HAKOM
B cooTeeTcTBuM Cc puc. 5,a n 5,6 1 ykasbiBaloT B MeTpax C Tpems [ecATUu-
HbIMW 3HaKamu (C TOMHOCTBIO A0 MunnumeTpa). OTmeTka ykasbiBaeT pac-
CTOSHME 3fileMeHTa [O HYNeBOW OTMETKW, 3a KOTOPYIO NPUHUMAIOT YPOBEHb
4MCTOro nona nepeoro ataxa. OTMeTku Ha hacapax v paspesax NomeLaioT
Ha BbIHOCHBIX JIMHUSX UMW JIMHUAX KOHTYpa B COOTBETCTBUM € pUC. 5,8 1 5.T.

-

! /
]

BoinocHag (vonmyprag) ruwug

2,250 + 0,000

[wpea
D250 250

Puc. 5. O603HaueHMe BbICOTHBIX OTMETOK



Ha puc. 6 npuBeaeHb! ycrnoBHble rpadudeckue 0603HaYeHUs OCHOBHbIX
1:IpouTenbHbIX MaTepuanoB B paspesax (no FOCT 2.306-68).

a) 6) 8)

Puc. 6. pacgmyeckue 0603Ha4eHUA OCHOBHBIX CTPOMTENLHBIX MaTepranos.
a) knaodka u3 kupnuya unu kamis, 6) 6emon; &) epyHm

2.2. OBwwme cBepeHUs 06 INEKTPUUYECKUX CXeMax

ONEKTPUYECKON CXEeMOW Ha3blBaeTCsl CXEMa U3Aenusi, Ha KOTOpOoW u3o-
HpaxkeHbl ANEKTPpUYEcKUe 3NeMeHTbl, BXOAAWME B COCTaB U3AENUA, N CBA3N
Mexay HUMK.

CornacHo FOCT 2.701-68 «Cxembl. Buabl n tvnbl. O6wme TpeboBaHus k
BbLINIONIHEHUIO», BCE CXEMbl, B TOM 4uCne U 3neKTpuyeckue, noapasaensior
Ha CTPYKTYpHble, pyHKLMOHAlbHbIE, NPUHLMNManbHbie (NOMHbIe), coeavHe-
HWUA (MOHTaXHbIE), NoAKMoYeHus, obwme, pacnonoXeHnsa N COBMeLLEeHUs.

CmpyxkmypHas cxema onpeaensieT OCHOBHble (YHKLUMOHAamMbHbIE YacTu
n3genus, Ux HasHavYeHue n B3aUMOCBA3b.

DyHKYUOHaNbHasA CcxeMa pas3bACHAET onpeaeneHHble npoiueccbl B OT-
AenbHbIX Lenax U3aenusa unu B 3genuu B LIenom.

(punyunuanbHas (nonHas) cxemMa onpeaenseT nomnHbld CoctaB AnemMeHToB
1 CBAI3eii MewaY HUIMW M JAET AsTanbHOe NpeaciaBneHye o npyHLmnax paboTb! uanervn.

Cxema coeduHeHull (MOHMaXHas) NokasblBaeT CoeUHEeHWe COCTaBHbIX
yacTen usgenua n onpegensieT Npoeoaa, XryTel U kabenu, KOTOpbiMK OCY-
WEeCTBNAIOTCA 3TU COeAUHEHUs, a Takke MecTa Uux NpucoeauHeHus 1 BeoAa
(3aXnMbl, pa3beMbl, M30MATOPDI).

Cxema nodksoyeHust NOKa3blBaeT BHELLIHUE NOAKMIOUYEHWA U3aenus.

O6buwan cxema onpefensieT cocraBHble YacTU KOMNekca U coeauHeHwe
nx mexgy coboit Ha MecTe akcnnyaTauuu.

Cxema pacriofnoxeHus NOKasbiBaeT OTHOCUTENbHOE PacnonoXeHue Jac-
Tell usgenua, a Takke NPOBOAOB, XryToB, kabenen.

B of6o3HaueHnn cxem BBOAAT wwingp, cocTtosimi u3 6ykebl, onpeaensio-
tieil Bua cxeMbl, M undpbl, obosHavarowen ee Tvn.

INA anekTpUYEecKUx CXeMm Lingp HaumHaeTcs ¢ nponucHon Bykebl 3. Tu-
nbl cxem 0603HavaloT creayowmmn uudpamu: CTpyKTypHble — 1, gyHKLMo-
HanbHbie — 2, NpUHUMNUansHbe — 3, coeauHeHnn — 4.



2.3. OcHoBHble Tpe60OBaHUA K BbINOMHEHNIO CXEM

1. CxeMbl BbINOAHAWT 6e3 cobnioaeHun macwtaba u AeincTBUTEeNbLHOro
pacnofoXeHWs COCTaBHbIX YacTei uagenus. BoluepunsatoT cxemy KoMnakT-
HO, Ho 6e3 yuwep6a ans yaobetea ee UTeHuUs.

2. Cnegyet po6usartbCA HauMEHbLLEro YACNA W3NOMOB U NepeceyeHuit
NVWHWA CBA3W, COXPaHANA MeXay napannenbHbIMU NIMHUAMW PacCTORHWE He
MeHee 3 MM.

3. OnemeHTbl u3genus, Bxoaslwue B onpegeneHHble (GyHKUMOHAamNbHbIe
rpPynnbl UNW YCTPOWACTBA, PEKOMEHAYETCA BblAeNATb Ha CXeMax TOHKUMW
LWTPUX-NYHKTUPHBIMWA JIUHUAMU U YKa3biBaTb HaUMEHOBaHWS 3TUX Fpynn, Ha-
npumep, «6NoK NUTaHWsA», «<yCUNUTENb» U Np.

4, Ha cxeme JonyckaeTcA NoMelaTb pasnu4Hble TeXHU4Yeckue AaHHbIe,
XapaKTepusyowmne cxemy B LENOM UNK OTAEenNbHble ee aneMeHTbl. OHK, Kak
npaBsuso, NOMELLaTCA Hag OCHOBHON HAANUCHIO.

OnemeHTbl Ha cxemax HaHOCAT B Buie YCNoBHbIX rpadudeckux naobpa-
weHuit no MOCT 2.721-68...2.751-68. Paamepbl rpacdudyecknx o603Ha4veHunin
v TUNbl NuHWA GepyT no MOCT 2.747-68 (Tabn. 2). Mpacduueckne obosHaue-
HUA BbluepumBaloT Nbo B NnonoxeHun, aaHHoMm B FOCT, nubo nosepHyTbIMK
Ha yron, kpaTHbiit 90°.

Wapenua Ha cxeme BbIMEPYMBAIOT B OTKIIIOMEHHOM NONOXeHUW. TonwmHa
NWHWA anekTpuyeckon ceaau coctasnser 0,2...0,4 Mm.

Ha npuHuunuanbHoi cxeme aaetcs cneuvdukauma usgenus. Cneundu-
KauWA MoxeT 6biTb BbiNOSIHEHA WU HAa OTAEeNbHbIX nMcTax. ®opma cneundu-
KaLvu NpuBefeHa Ha puc. 7. SnemMeHTbl B cneuudukaLmn aanucoisatoT B no-
paake pacnonoxerus ux B NOCT 2.702-68 (tabn. 3). B npeaenax kaxgon
rpynnbl 3NeMeHTbl pacnonaratoT N0 BO3pacTaHWIio NO3NLIMOHHbIX HOMEPOB.

i
; )
3 O6o3tayeHue Haumerosatine 3 H g w
c 4 3. ':‘:’ -
c> wr
c
20 50 75 10 £
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Puc. 7. dopmMa cneumdpmkaLmm Ha aneKTpuYecknx cxemax

OnemeHTbl, BXOAAWME B n3genve u usobpaxeHHble Ha cxeme, MoryT
umeTb obo3HaueHus. Hanpumep: P1, C3, Tp2 u 1.4. O603Ha4eHus BbINon-
HA1OT WpudTom 3,5 Haa yCnoBHbIM 3HAKOM WK cnpaea oT Hero. Mopsaako-
Bble HOMepa NPUCBANBAIOTCA, KaK NPaswno, Ciesa Hanpaso W CBepXy BHU3.
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Tabnuua 2. Npaduueckne 0603HaUEHNS INEMEHTOB CXEMbI
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OkoH4aHue 1abn. 2
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KaTywwka WHAYKTUBHOCTH, 06MoTKa
O6moTKa TpaHcgopmaTopa
Namna HakanueaHwA
Avon
S
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