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[Ipu pa3paboTke paboueii mporpaMmbl yueOHOM TUCIUIUIMHBI B OCHOBY MOJI0KEHBI:
1) OI'OC BO mo HampasneHuto NoAroToBky (cneunansHoctr) 35.03.06
«ATpOUHKEHEPHS» YTBEPKICHHBII MUHHUCTEpCTBOM 00pa3oBaHus U Hayku PO
«23» asrycra 2017r., mpuka3 Ne 813
2) VYuyeOHwlii 1aH ocHOBHOW (Opa3zoBaTenbHas nporpamma "DJICKTPOOOOpPYJIOBaHHE U

AIEKTPOTEXHOJIOTHH MPEANPUIATHNA U TIPOU3BOACTB" omoOpeH YdueHnsiM copetoM ®PI'EOY BO I'AY
CesepHoro 3aypaibs ot «31» mas 2024 r. [Ipotokon Ne 14

PabGowas mporpamMma TMPOM3BOACTBEHHOW TMPaKTHKH OJOOpeHAa Ha 3acedaHud  Kadeapbl
«QHeproobecrnieyeHre ceabCKOTo X03aicTBa» oT «31» mas 2024 r. [Ipotokon Ne 9

L
3aBemytrommii kadempoit N.B. CaBuyk

Pabouas nporpamMma yueOHOM TUCIUILTAHBI (MOIYJIs) 0100peHa METOIUUYECKON KOMUCCUEH

uHCTUTYTA OT «31» Mas 2024r. [IpoTokon Ne 8
% C.M. Katoruna

[Ipencenarens METOIUYECKON KOMUCCUU UHCTUTYTA,

Pa3pa6oTunk:

CaBuyk W.B.., noueHT kadeapsl DHeproodecneyeHns cenbCKOTro X03HCTBa, K. T. H.

C ¢ H.H. Yctunos

JupeKTop NHCTUTYTA:



1. Ilepedyenb NJIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHHUS 10 JUCIHUIIIMHE, COOTHECEHHBIX €
IJIAHUPYEMBIMH pPe3y/IbTaTaMH 0CBOCHHsS 00pa30BaTe/IbHON NPOrpaMMbl

Koo [lepeueHb MIaHUPYEMBIX

WNHuaukatop JOCTHXKEHUS
komne- | Pe3ynbTaThl 0OCBOCHUS pe3yabTaToOB 00yUYCHHS 110
KOMITETEHIIH
meHyuu JUCLUIUIMHE

3HaTh:

- TEXHUYECKYIO
JIOKYMEHTAIIUIO, CBSI3aHHYIO C
MOHTAQ’KO0M, HAJIAAKOHN 1
JKCILUTyaTalueu
00opyIOBaHUs, CPEIICTB
ABTOMATUKH U
SHEPTEeTHYECKUX YCTAaHOBOK

Cnocoben .
N 1-3onk-2 Odpopmisier CEIBCKOXO03SMCTBEHHBIX

HCII0JIB30BaTh

OpEAIIPUATAN
HOPMAaTHBHBIC CIICHHAIBHYIO yII)VI eTLI')
MPaBOBBIC AKTHI U JIOKYMEHTALNIO :

- UCTIONTb30BaTh 3JICMECHTHYFO

OIIK-2 | opopmsars npogeccroHaIbHON 0a3y mpruOOPOB M CUCTEM IS
CHEIUATIBHYIO

JAOKYMCHTAILIUIO B

JACATCIIbHOCTH B IIOCTPOCHUA

§ cootsercTum ¢ ECKJI 3JIEKTPOTEXHUYECKHX CXEM;
poeCcCHOHATBHON - HCTIOJIb30BATh COBPEMEHHBIE

ACATEIEHOCTH nH(pOpMaTMOHHbIC
TEXHOJIOTHH B
MIPOEKTUPOBAHUHI
Branets:

- HABBIKAMHU B
IIPOEKTUPOBAHUU HOBOI
TEXHUKHU U TEXHOJOTHH.

2. MecTO IMCHUILINHBI B CTPYKTYpe 00pa3oBaTe1bHOI MPOrpaMMbl

JlanHas JUCHUIIMHA OTHOCUTCA K bnoxky [ 00s3arenbHON 4YacTh 00pa3oBaTebHON
MIPOrpamMMmBl.

Jns  w3ydeHHWs JUCHUIUIMHBI HEOOXOAWMBI 3HaHUS B O0OJAacTU: HauepmamenvHas
eeomempust. Unocenepnas epaguxa.

Eounas cucmema KOHCMPYKMOPCKOU —OOKYMeHmayuy SBISETCS TPEAIMIECTBYIOMICH
JTUCHUIUIMHOW Il TUCIHUIUIUH: 2eKmpOonpusoo, 3S1eKmpuiecKkue MAuuHbvl U annapamol,
meopemuyecKkue 0OCHOB8bL IeKMPOMEXHUKU, OCHOBL IEKMPOHUKU U CXEMOMEXHUKU.

JucuunnuHa u3ydaeTcs Ha 2 Kypce B 3 ceMecTpe 1o 04Hoi ¢opMme o0yueHus, Ha 2 Kypce
B 3 cemecTpe - 3a04HO# opme.




3. O0beM AMCHUILIMHBI M BUbI Y4eOHOH padoThI

OO1ast TPYI0€MKOCTh TUCIUILTHHBI cocTaBisieT 108 yacoB (3 3a4eTHBIX SIUHMIT).

Bun yae6HO# paboThI dopma oOydeHus
OuHas 3a049Has

AyauTopHbIe 3aHATHS (BCEro)
B mom yucne: - -
JleKMoHHOTO THIIA 32 8
CeMHHApCKOTO THIIA 16 6
CamocronTesibHasi padoTa (Bcero) 60 94
B mom yucne: - -
[IpopaboTka MaTepuaa JeKIuH, 30 -
MOATOTOBKA K 3aHATHSIM 74
CamocTosATeIbHOE U3YUYCHUE TEM 8
KoHTposibHBIE pabOThI 20
Pedepar 10 -
NunuBunyanbHOE 3a1aH1E 12 -
Bun npomexyTo4HOM aTTecTaiuu: 3a4eT 3a4eT
OO0masi Tpy10eMKOCTD:
JacoB 108 108
3a4ETHBIX €IUHUL] 3 3

4. Conep:xkaHue THCHUTLIHHBI

4.1. Conep:xaHue pa3aesioB THCHUILTHHBI

Ne HaumenoBanue paznena Coneprxanue pasaena
/T | JUCIUILUTMHBI
1 2 3

1. | O6mme nonoxxennss ECKJ]

Omnpenenenue u Ha3HAUEHHUE

O6acth pacripocTpaHeHHs

CocraB u kiaccuukanus CTaHIapTOB
O603nauenue crangaproB ECK/]
Buenpenue crannapros ECKJ]

2. | Obuue TpeGoBaHMs K TEKCTOBBIM
JOKYMEHTaM

O6mue TpeboBaHus

TpeboBanust k 0OpMIIEHUIO TOKYMEHTOB IIPU
JIByXCTOPOHHEM CBETOKONHMPOBAHUU
TpeboBaHMsI K TEKCTOBBIM JOKYMEHTaM,

COJIep KallllM TEKCT, pa30UTHIN Ha rpadbl
TpeboBaHust K 0HOPMIIEHUIO TUTYJIBHOTO JIMCTA
TpebGoBaHMsI K TEKCTOBBIM JIOKYMEHTAM,

COJZCpKAIIMM B OCHOBHOM CILIOITHOM TEKCT

3. | [IpaBwiia BEITIOJTHEHUS
ANEKTPUUYECKUX CXEM

[IpaBuia BBIOJIHEHUS CTPYKTYPHBIX CXEM
[IpaBuna BeITIONHEHUS PYHKIIMOHAIBHBIX CXEM
HpaBI/ma BBIITOJIHCHU S KOM6I/IHI/IpOBaHHI)IX nu
COBMEIIEHHBIX CXEM

[IpaBuna coeIMHEHUS CXEM COEIMHEHMI
[IpaBuna BBINOJHEHUS CXEM MOAKIIOYEHUN
[IpaBusa BEIOIHEHUSI OOIINX CXEM

[IpaBusa BBIOTHEHUS CXEM PACIIOJIOKEHUS
[IpaBuna BeIMOIHEHUS TPUHIUITUATBHBIX CXEM




4. | O603Ha4YCHHS YCIOBHBIC O0111e MOMOKEHNS
OyKBEHHO-IIU(PPOBHIE, OO01u11e npaBuiia MOCTPOCHHSI YCIOBHBIX
MIPUMEHSIEMbIE Ha AJIEKTPUICCKUX | 0003HAUCHUI
cxemax
5. | Bayrpennee 351eKTpOOCBEIICHHE OO01mure nonoKeHus
6. | [IpaBuna BeimonHeHUs yepTexkeir | OOmMe MOJ0KEHUS
KT'yTOB, Ka0esel 1 IpoBOIOB OCHOBHOI KOMIUIEKT pab0ounX 4epTEkKEH, MapKu
ANEKTPUYECKOTO OCBEUICHUS
4.2. Pa3nenbl TUCHUIITHHBI U BU/IBI 3aHATHIA
ouHas (popma oOydeHus
No HaumenoBanue pazaena Jlexumonnoro | CeMUHapCKOTO CP Bcero,
/1 JVCIIATUTHHBI TUTA THIA 4acoB
1 2 3 4 5 6
1 O6mmwme nonoxenust ECKJ] 4 2 10 16
2. OO6mue TpeboBaHUS K TEKCTOBBIM 6 4 10 20
JOKYMEHTaM
3. [IpaBuia BHIMOTHEHUS 6 4 10 20
ANEKTPUUYECKUX CXEM
4. O0603HaueHus yCIOBHbIE 6 2 10 18
OYKBEHHO-ITU(POBEIE,
MIPUMEHSIEMbIE Ha DJIIEKTPUIECKUX
cxemax
5. | BuyTpeHHee 351eKTpoOoCBelIeHHE 6 2 10 18
6. [IpaBuia BBIMOTHEHUS YEPTEKEH 4 2 10 16
KT'yTOB, KaOesiel ¥ MPOBOJIOB
Hroro: 32 16 60 108
3a04Has popma o0ydeHUst
Ne HaumenoBanwue paznena JlextmonHoro | CeMUHApPCKOTO CP Bcero,
/1 JVCTIATUTHHBI TUTIA THIIA 9acoB
1 2 3 4 5 6
1. Oo6mue nonoxenus:t ECKJ] - - 16 16
2. OOu1re TpeOoBaHUs K TEKCTOBBIM 2 2 16 20
JOKyMEHTaM
3. [TpaBuiia BEIIOTHEHMS 2 2 16 20
AIIEKTPUUYECKHUX CXEM
4. O603HaueHus yCIOBHbBIE 2 2 14 18
OyKBEHHO-ITU(POBEIE,
MIPUMEHSEMBIE Ha DJICKTPUICCKUAX
cxemax
5. | BHyTpeHHee 2JIeKTPOOCBEIICHHE - - 16 16
6. [TpaBuiia BEINONHEHUS YepTexkei 2 - 16 18
KT'yTOB, Ka0Oesel 1 poBOIOB
Hroro: 8 6 94 108




4.3. 3aHATHSA CEMHUHAPCKOI0 THNA

Ne Ne pasena TpynoeMkocTh
n/m Tema (uac)
JHCTHTITHD! OYHast 3a04Hast
1 2 3 4 5
1 1 CocrapieHue cXxeM MOIKIIOUYCHUS 2 -
2 2 OdopmiieHre TEKCTOBBIX JOKYMEHTOB 2 2
3 2 CocraBieHue cXeM COeAMHEHHUN 2 -
4 3 CocTraBiieHUE IEKTPUUECKUX CXEM 2 2
3) 3 CocraBieHne CTpYKTYpHBIX CXEM 2 -
6 4 Hanecenue 0ykBeHHO - U (POBBIX 0003HAUCHUI 2 2
Ha CXCMBI
7 5 Cocranenre GyHKIIMOHATBHBIX CXEM 2 -
8 6 CocrapiieHrue TPUHIUITHATBHBIX CXEM 2 -
HUroro: 16 6
4.4. IlpumepHasi TeMaTHKAa KyPCOBBIX IPOEKTOB (padoT)
He npedycmompero OIIOI
5. Opranmu3anusi cCaMoOCTOSITe/IbHOI Pa00ThI 00YYAIOIIUXCS 110 TUCHHUILJIMHE
5.1. Tunsl caMoOCTOSITEILHOI Pa0OTHI M €€ KOHTPOJIb
Tun camocrosite1bHON padoTHI dopma 00yueHust Tekymuit KOHTPOJIb
OYHast 3a04Hast
[TpopaboTka MaTepurana JeKuuii, 30 - cobecenoBanue,
MOJITOTOBKA K 3aHSATHAM 74 TECTHPOBAHUE, 3aUET
CamocTosiTeTbHOE U3YUYEHUE TEM 8 co0eceioBaHUE,
TECTHUPOBAHUE, 3a4ET
KonTtponbHbIe paboThI - 20 cobeceoBanue,
TECTUPOBAHUE, 3a9ET
Pedepar 10 - cobecenoBaHue,
TECTUPOBAHUE, 3a4ET
NuauBuyanbHOE 331aHKE 12 - cobecenoBanue,
TECTUPOBAHUE, 3a4ET
BCET0 YacoB: 60 94

5.2. Y4eOHO-MeTOoHYeCKHE MATEPHAIBI IJIS CAMOCTOSATEILHOI padoThI:

1. Cypunckuii /[.O. CaBuyk N.B. MeToauueckue peKoOMEH Il 10 JUCITUTUIMHE
"ECK" anist camocTosITenbHON paboThI I CTYIEHTOB OUYHOM (POPMBI 00yUeHUS U
crynenToB /10 no nanpasnenuto noarotoBku 35.03.06 « ArpouHkeHepus» npopuiib 2
«OnextpoobdopynoBanue u dekrporexHonorus B AITK». - Tromens: TAYC3, 2016. -
180 c.

5.3. Tembl, BLIHOCUMbIE HA CAMOCTOSITEIbHOE U3yYeHHE:
1. Ucropus pazsutus ECKJI
2. Enunsle nHdopMaioHHble 0a3bl aBBTOMAaTU3UPOBAHHBIX CUCTEM
TpaHc(hOpMaTOPbI, aBTOTPAHCPOPMATOPHI I MATHUTHBIE YCHUITUTEIH.
3. IlpaBuiia BHINOJIHEHUS YePTEXKEH U3 C TEKTPUIECKUMU OOMOTKaMHU.
4. [TpaBuIia BBITOTHEHHSI TPUHIMITAATBHBIX CXEM.




NN E

5.4. Tembl pedepaToB:
YyBCTBUTENBHBIA MUKPO(GOH C YCUIIUTENEM Ha MATONIYMSIINX TPaH3UCTOPAX.
Veunurens Hi-Fi Ha koMIieMeHTapHBIX TOJIEBBIX TPAH3UCTOPAX.
biok 3ammter YM3Y u AC.
DJIEKTPOHHBIN PETYIATOP TPOMKOCTH.
Perynarop rpomkoctu u TeMOpa
Ycunurenb 4acTOThl, HA3HAUYEHHUE JIeTajlel, MOKII0UeHUe
[TpeoOpasoBarens Hanpsokenus 12B /220B 50Hz.
MarHuTHbIN yCcUIUTENb: 00LIME CBECHHS, CXeMa, IPUHLIUIT IeHCTBUS IPOCCEIHLHOTO

MAarauMTHOI'O0 YCUJIIUTCIIA

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

[TopraruBHas paguocTtanius Ha 28 MI'L]

DJeKTpruuecKast 3aXuraika Jyis rasa.

Maruetu3arop 11l )KHUIKOCTH.

Mukponpolieccopbl: cxeMa, IPUHIIMI ACHCTBUS, HA3HAYCHUE
Onnonuneiinag cxema TII ¢ ABP

Bnytpennee pacnpenenuTenbHOE YCTPOHCTBO KOpMOIIEXa.
Cxewma BrimosHenus T1I va BH m HH.

[Tpumenenne ACKYD na TII nunum 110xB

Cxema pa3menieHus peneinon 3amuTsl Ha TIILL
DnexTpuueckas cxema reueparopa MomHocThio 100kBT
[Inan cxeMa KOpOBHUKA C HAHECEHHUEM CHJIOBBIX CETEH.
Opnnomuneitnas cxema TII kuockoro Tuna ¢ 2 Tpanchopmaropamu
Cxema NOAKITIOYECHUS] aCHHXPOHHOTO JIBUTATEIsI

Cxema MoAKIIOYEHUsI CHHXPOHHOTO JABUTATEIS

Cxema BBIIIOJIHEHUS BBIKIIKOYATENS] HATPY3KH

biiok ynpaBiieHHsI TOKapOOXPAHHON CUTHAIM3ALUEN
[Tonkmouenue MudTOBOr0 000PYIOBAHUS
Pacnpenenurensusiii mmt 10xB.

Pacnipenenurenshsiii mur 0,4xB.

CxemaTH4eckoe HCIOTHEHNE aBTOMOOMIIEHOTO TeHepaTopa
Cxema 3amenieHust THHAN dnekTponepenad 10-6 kB
NHIyKIMOHHBIN HAarpeBaresib

6. @oHA OLEHOYHBIX CpPeICTB /UIA MNPOBeJeHMs INPOMEKYTOYHOH AaTTecTalMu

0o0yyauuxcst Mo JUCHUNJINHE

6.1 IlepeueHb KOMIETEHIMII M OLEHOYHBbIE CPEICTBA HHIAMKATOPA AOCTHKEHHS

KOMIIETEeHI Uil
Koo IIepedens muIaHUpyeMBbIX HanmenoBanue
Nupukarop nocTukeHus
Komne- PE3YIBTATOB 06y11eH1/15[ 110 OLICHOYHOI'0 CPEACTBA
KOMIICTCHIIN N
meHyuu JUCIIUITIIINHE
3HamMb: Tect
I/UI'301'[K-2 O(i)OpMJ'ISIeT - TEeXHUYECKYI0 JOKYMEHTAIHIO0, | DK3aMEHAIIMOHHBIA OMieT
CHeHI/IaHBHyIO CBA3aHHYIO (¢ MOHTaXO0M,
OIIK-2 JOKYMEHTALHIO HaJdaaKoW W OKCIUTyaTaruei
. o0opyaoBaHus, Cpe/ICTB
MpoQeccHOHATbHOH ABTOMATHKH W OHEPreTHYCCKUX
NCATCIIBHOCTHU B YCTaHOBOK
cootBercTBUU ¢ ECK/] CEIBCKOXO3AMCTBEHHBIX
TIpeIPUATHI




ymemp: Tect

HCIOJIB30BaTh DJIEMEHTHYIO 0a3sy | DK3aMCHAI[MOHHBIN OMyIeT
mpubopoB u  cucrem  mi | CobecenoBanue
MOCTPOCHUS
INEKTPOTEXHUUYECKUX CXEM;

- HUCMONb30BaTh  COBPEMCHHBIC
UH(POPMAIMOHHBIC TEXHOJIOTUHU B

MIPOEKTHPOBAHUU

e1a0ems: Tecr

- HaBBIKAMHU opramzaiu | DK3aMEeHAI[MOHHBIN OMyIeT
MaTepPHATLHO-TEXHUUECKOTO CobecenoBanue
obecrieyeHust HWHXCHEPHBIX

CUCTEM

6.2. IlIkaJjbl OeHUBAHUA

IIxajna oneHUBaHHUA 3a4eTa

Ornenka Omucanue

Jloctatounplii 00beM 3HaHMH B paMKax H3y4eHHs IUCLUILIMHBI
"ECKJ/1". B otBere ucnomnb3yercs HayuHas tepmunoiorus no ECKJI.
3a4TeHo Jlornyeckoe H3JI0)KEHHE OTBETA HAa BOINPOC IPABUIBHOE. YMEET
JenaTh  BBIBOJABI  0€3  CyIIECTBeHHbIX  ommuOok.  Bmameer
MHCTPYMEHTApUEM  M3y4aeMOM  JUCLUIUIMHBI,  yYMEET  €ro
UCI0JIb30BaTh. OpUEHTUPYETCSI B OCHOBHBIX TEOPUAX, KOHLEIIUAX U
HaIpaBJICHUSAX IO HW3y4aeMOM  AMCUMIUIMHE. AKTHBEH Ha
IPAKTUYECKUX 3aHATHSX, JOMYCTHUMBIH YpPOBEHb HCIOJIHEHUS
3aJaHuN.

He 3auteno He pocratoyHo mnonHbIi 00BEM 3HaHUM B paMKax HU3Yy4EHUs
nucuumimabl - "ECK/[". W3nokeHue oTBeTa Ha BOMNpPOC C
CYIIIECTBEHHBIMH CTUJIMCTUYECKUMH M JIOTUUECKUMH olnOkamu. He
yMeeT JeNlaTh BBIBOABI IO pe3yJbTaTaM H3y4Y€HUS TUCUUILIUHBI.
Cnaboe BiaieHHE€ WHCTPYMEHTapUEeM HM3ydaeMOW IUCIUIUIMHBL He
yMEET OpPHEHTHUPOBATHCSI B OCHOBHBIX TEOPHUAX, KOHLEMIMIX H
HalpaBJEHUSAX 1O u3ydaemMod jaucuuruinee. IlaccuBHOCTH Ha
MPAKTUYECKUX 3aHATHUSX, HU3KHH YpOBEHb KYIbTYpPbhl UCIIOJHEHUS
3amanuii. OTKa3 OT OTBETA WJIM OTCYTCTBUE OTBETA.

HIkaJjia oneHMBaHUs TECTHPOBAHMS HA 3a4eTe

% BBINOJHECHUS 3a0aAHUSA Pe3yabrar
50 — 100 3a4TEHO
Mmenee 50 HE 3a4TEHO

6.4. TunoBble KOHTPOJIbHbIE 32JaHUSI WJIH HHbIE MATEPUAIBI:
VYkazaHsl B mpuioskeHuu 1.

7. IlepedyeHb OCHOBHOI U JONOJHHUTEILHOM Y4eOHOM JIUTEpaTypbl, HEOOXO0AUMOI 115
O0CBOCHMUSA NUCHUITIIMHBI




a) OCHOBHas JIMUTEparypa

1. Enmucees, H. A. Cxembl. YciaoBHOE rpaduieckoe 0003HAYCHHUE JIEMEHTOB CXEM
Ha ocHoBe ECKJI u ECII]] : yueOnoe nocobue / H. A. Enucees, /1. B. Tpetbsikos, T. ®.
Typyruna. — Cankr-IletepOypr : [II'YIIC, 2015. — 71 ¢. — ISBN 978-5-7641-0795-0.
— Texkcr : anexkrponHHslii // Jlans : anexkTpoHHO-OnbIHOTEeYHas cucrema. — URL: https:/
e.lanbook.com/book/91117

0) TOTOTHUTEIbHAS JTUTEPATypa

1. Jlanmms I1.H. Enunas Cucrema Koncrpykropckoit JlokymeHTanuu npu KypcoBoM
MMPOCKTUPOBAHUY TI0 JIeTasiM MamuH. Yueonoe mocooue/ I1.H. Jlarmmun, W.I1. Jlammmn//
Tromenn: TTCXA, 2011. — 85¢, miI.

2. Muxaiinos I1. M. Dnektpudukanusi 1 aBTOMaTH3aIUs CETBCKOTO X035 CTBA.
Crangapr cnienuansHocTH (CTC): Metonudeckue ykazanus/I1.M. Muxaiinos// TTCXA —
Tromens, 2013. — 56 c.

8. IlepeueHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

"Unrtepuer"
1. CrangapTbl ECKJI [DnexTpoHHbII pecypc] —  pEeXHM  JIOCTyIa:
http://lab18.ipu.ru/projects/conf2008/2/1..htm
2. OcHOBBI ECKI [DnmexTpOHHBII pecypc] — pexuM JoCTyma:

https://studopedia.ru/8_104147 edinaya-sistema-konstruktorskoy-dokumentatsii-eskd-
tehnologicheskaya-dokumentatsii-eskd.html

3.DnekTpoHHO — OMbIMoTeuHas cucrema «Jlanby -peskum goctyna: http://e.lanbook.com
npuka3 Ne 183/13 ot 01.04.2013 1.

9. MeToauyeckue yKa3aHusl I 00y4AIOMIMXCS 10 OCBOECHHIO TUCIIUTLINHBI
1. CaBuyk U.B. Cypunckuit J[.0. YuebHoe mocobue no mucuurimae "ECKJ/" mo
HanpasieHuto moarotoBku 35.03.06 «ArpounkeHepus» npoduib «IIeKTpooOOpyIO0BaHNE U
anektporexHonorus B AIIK». - Tromens: 'AYC3, 2019. - 130 c.

10. Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOTHii
1. Onepanuonnsie cucremsl Windows XP/7 (uiieH3uOHHO- IPOrpaMMHOE 00ECIICUCHHUE ).
2. [Taket npuknagaeix mporpamm MS Office 2007 (axkagemuueckas JIUICH3US).
3. Compas-Graffic - maker it IPOSKTHPOBAHHSI.

11. MaTepuajbHO-TeXHHYeCKOe 00ecriedeHne JUCHUTITUHBI
4 xopnyc ayauropust 104 - komruiekT miakatoB mo ECK/I v aeKTpruYecKuM U3MEpEeHUSIM.

12. Oco0eHHOCTH OCBOEHHS AUCHUIUVIMHBI JId HHBAJIHUIAOB U JUIl ¢ OrPAHUYCHHBLIMH
BO3MOYKHOCTAMHU 310POBbA

OO0OydeHre OO0YYaOIIUXCS C OrPAHWYCHHBIMH BO3MOXHOCTSMH 37I0POBbsI HPU HEOOXOIUMOCTH
OCYIIECTBIISIETCS. HA OCHOBE aJallTHPOBAHHOHN pabodeil mporpaMMbl C HCIIONB30BAHUEM CIIEIHATbHBIX
METOAOB OOydYeHHs M JUIAKTHUECKHMX MaTepHalioB, COCTABICHHBIX C YYETOM OCOOEHHOCTEH
NMCUXO(HU3UYECKOTO Pa3BUTHS, WHAWBUAYaIbHBIX BO3MOXKHOCTEH W COCTOSIHHSI 30POBBSI TaKUX
obyJarormuxcs (00yJaroIerocs).

B mensax ocBoeHuss y4eOHOW MpOrpaMMbl AWCHIUIUIMHBI WHBAIMIAMH M JIMIIAMH C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3/10POBbsI 00€CTIEUHBACTCSL:

*  JUIS MHBAJIWJOB U JIUI[ C OTPAaHHYCHHBIMHA BO3MOXKHOCTSIMHU 3JIOPOBBSI 110 3PEHHUIO: pa3MelcHUE B
JNOCTYIHBIX JUIS OOYYalOIIMXCSl, SIBIISIOIIMXCS CJCNbIMA WM  CIHa0OBH/IIIUMH, MECTax W B
aJanTUpOBaHHOW (QopMe CIpaBOYHOW HWH(POPMALMK O PACIMCAHWM YYEOHBIX 3aHSATUH; MPHCYTCTBHE
ACCHUCTEHTa, OKa3bIBAIOLIET0 OOydYalomeMycs HEOOXOIMMYIO MOMOIIb; BBITYCK allbTEPHATUBHBIX
dbopMaToB  METOAMYECKHUX MaTepuasioB (KPYIHBIH mpudT Wwin ayauodaiiisl), HCIOIb30BaHUE BEPCHU
caiita s cnadoBupsamux ObC [IPR BOOKS u cnenmansHoro mobwisHoro npuioxenus IPR BOOKS
WV-Reader (mporpaMmbl HEBU3YaJIbHOTO JOCTYNa K MH(OPMALMH, TIPEJHA3HAYCHHON /TSI MOOMIIBHBIX


http://lab18.ipu.ru/projects/conf2008/2/1..htm
http://e.lanbook.com/

YCTPOUCTB, paboTaronux Ha omeparuoHHon cucteme Android u i0S, xoTtopas He TpeOyeT CHeIraaIbHO
00y4YEHHOTO acCHCTeHTa, T.K. Joau ¢ OB3 mo 3peHuto paboTalOT CO CBOMM yCTPOMCTBOM MPHUBBIYHBIM
croco00OM, WCIONB3YS CIIEeNUANbHBIE INTATHBIE MPOTPaMMBI U HE3psUuX JroAei, ¢ xortopbimu [PR
BOOKS WV-Reader nMeeT moiaHy0 COBMECTUMOCTD);

* Ul WHBAJIUIOB M JIMII C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbBS IO CIIyXY: HaJJIe)KalIUMHU
3BYKOBBIMH CPEJCTBAMHU BOCIIPOM3BEACHNE HH(POPMALINH;

* U1 WHBAJIWAOB U JHI C OTPaHUYEHHBIMH BO3MOXKHOCTSMH 3[0POBbS, MMEIOLIMX HapyIICHUs
OTIOPHO-JIBUTATEIHHOTO aIapaTa: BO3MOXKHOCTh OECIIPETIATCTBEHHOTO IOCTYIa 00yJaIOIINXCs B ydeOHbIe
MTOMEIIEeHNs, TyalleTHhle KOMHATHI M JpyTHe MOMEIIeHns Kadenpsl, a Takke IpeObIBaHNe B YKa3aHHBIX

MTOMEIIECHUSIX.
OO0pazoBanne OOYYAIONUXCS C OTPAHWYCHHBIMH BO3MOXKHOCTSMHU 3JO0POBbS MOXET OBITh
OpPTraHU30BaHO KaK COBMECTHO C APYTUMHU OOYJAIOIIUMUCS, TaK U B OTAEIBHBIX TPYIIaX WU B OT/IEIHHBIX
OpraHu3anusX.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIBI OHEHKHU
3HAHMI, YMeHH i, HABBIKOB U (WJIN) ONBITA JeSITeJIbHOCTH, XapAKTEePHU3YIOIIHe

JTanbl (POPMUPOBAHUS KOMIIETEHUMI B IIpoLecce 0CBOCHHUA JUCHMIIUHbI
EJIHHAS CHCTEMA KOHCTPYKTOPCKOH JJOKYMEHTAIIUH

Bonpocsl 1151 codecenoBanmsi

Paznen O6mue nonoxenus ECKJ]

Uto Ha3biBaeTcss EnMHOMN CUCTEMOM KOHCTPYKTOPCKOM IOKYMEHTAIUN?
Cdopmynupyiite ocHoBHOe HazHaueHue ctanapToB ECKJI.

I'ne npumenstorcsa crangaptel ECKJI?

Kak xknaccudpunupyrorcs crannaptel ECK/1?

Uto Ha3bIBaETCS U3ACIHEM?

Kakue Bunpl uzaenuit npeaycmorpenst ECK/L?

Chopmynupyiite onpeieeHue TeTalu.

ChopmynupyiiTe onpeaeaeHne cOOpOIHON eTUHUIIBI.
[lepeuncnute BUbI rpadyUueCKUX KOHCTPYKTOPCKUX TOKYMEHTOB.
0. Yro Takoe yepTex aeTanm’?

RHROO~NoOR~wWhE

Pa3nen OOmue TpeOoBaHUS K TEKCTOBBIM IOKYMEHTaM
[lepeunciure BUABI TEKCTOBBIX KOHCTPYKTOPCKHUX TOKYMEHTOB.
Kaxkune ctaguu npoexktupoBanus npeaycmorpensl ECK/I?
Kakue ocHoBHbBIE HaanucHu 115 yepTexa npeaycMorpersl ECKIL?
Kakune m3o0paxenus npegycmorpersr ' OCT2.305-2008?
Kakue cyniecTByroT BUIbl U Kak OHH O(OPMIISIOTCS Ha YyepTexe?
Kak knaccuuuupyrorcs pa3pesbl?
Kakue ObIBalOT ceueHus U Kak 0(hOpMIIIIOTCS KX KOHTYPBI?
YT0 Takoe BBIHOCHOU AJIIEMEHT?
Kakue cynecTByroT OCHOBHbBIE IIPABUIJIA HAHECEHUS IITPUXOBKH Ha
yepTexax?
10. Ckomabpko pa3MepoB JIOJKHO OBITh Ha uyepTexe?
11. Kak HaHOCSAT pa3mepsl (hacok noj yriaom 45° u moJ1 yriioM He paBHbIM 45°7
12. Kakumu cpeacTBaMu H300paXkaroT yCTPONCTBA M YCTAHOBKH?
13. Jlns dyero caykaT CXeMbl M YeM OHH OTJIMYAIOTCA OT JIPYrou
KOHCTPYKTOPCKOW JOKYMEHTAIUH?

CoNokrwNE

Paznea [IpaBuiia BBITIOJTHEHUS DJIIEKTPUUYECKHUX CXEM

1. Kaxkue BUABI U THIBI CXEM BbI 3HAETE?

2. UTo TmOKa3bIBAIOT MPUHIMIHAIBHBIE CXEMbl, CXE€Mbl COCIUHEHUU W
MMOAKIIOUYEHUS ?

3. B ueM oTnnume 3MeKTPUYECKUX CXEM OT CXEM JPYTUX BUIOB?

4. Kakue 0003HaUCHUS UCTIOIB3YIOT NP BHITIOJTHEHUH DJIEKTPUUECKUX CXEeM?

5. Kaxkue reomerpudeckne oOpa3bl HCTIOIB3YIOTCS JJISl IOCTPOCHUS YCIIOBHBIX


http://grafika.stu.ru/wolchin/umm/in_graph/ig/002/000.htm#012
http://grafika.stu.ru/wolchin/umm/in_graph/ig/002/000.htm#014
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rpaduyecKux 0003HAYCHU?

6. Uto o3HauaeT TOYKa MPU H300pAKEHUU MECTa OTBETBJICHHSI MPOBOJOB,
OOMOTKH MarHWTHOTO YCHJIUTENS U B OAJJIOHE ra30pa3psagHON JaMIIbl?

7. Jlns obo3HaUYeHHsS] KaKUX YCTPOWCTB HCIIOJIb3YIOT JIB€ KOHILIEHTPUYECKUE
NepeceKarouecs U COMPUKACAIOIIUEcs OKPYKHOCTH?

8. Ilocrpoiite ycioBHbIE 0003HAUEHUS ACHHXPOHHOM 3JIEKTPUUECKOW MAITUHBI
YIPOILEHHBIM MHOTOIMHEHHBIM ((hopMma I) u pazBepryThiM (hopma II) cmocobamu.

9. Uro o3HayaloT CTpENKd B M300pPAKEHUU KOHACHCATOPA, TPaH3UCTOPA,
¢doTope3ucTopa U mokasbIBaIOUIEro npudopa?

10. Yem onpenensroTcs TpeOOBaHUS K pa3MepaM YCIOBHBIX 0003HAYCHU?

11. I3 kakux 3JE€MEHTOB COCTOSIT MO3UIIMOHHBIE O003HAUYECHUS U JUJISl YEr0 HUX
MIPUMEHSIOT?

12. IlpuBeaute mnpUMEpPHI OIHO-, ABYX- M TPEXOYKBEHHBIX IO3UITMOHHBIX
0003HaYCHHIT?

13. Kakue crocoObl 0003Hau€HHUS Ha CXEMax JJICKTPUYECKUX Iened U ux
y4aCTKOB BBI 3HAETE?

14. Kak 0003Ha4yaroT Ha cXxeMaxX CHJIOBBIE IIEMH MEPEMEHHOTO M MOCTOSHHOIO
ToKa?

15. I'ie HaHOCSAT Ha cXeMax MO3UIIMOHHBIE 0003HAYCHUS U 0003HAUCHUS TIeTeH
IPU UX BEPTUKAILHOM U TOPU30HTAIBHOM PAaCTIONIOKEHUH?

16. ['1e HaHOCAT Ha cXeMaX HyMEpPAIIHIO BHIBOJIOB DJIEMEHTORB?

17. Kak 0603Ha4atoT BTOpUYHBIE LEMU IEPEMEHHOTO U TOCTOSHHOTO TOKA?

18. Uto moka3pIBaOT Ha MPUHIUITAATBEHBIX CXeMaX AJIEKTPOYCTaHOBOK?

19. Kak BBIIOTHSAIOT MPUHIUITHAIBHBIE CXEMBI Pa3HECEHHBIM ¥ COBMEIIICHHBIM
crocobamu?

20. Kak pexomMeHayeTcs pacmoiaraTh 3JIEMEHTHI KaXI0W IIEMH U CaMH LIeTIH TTPU
BBITIOJTHCHUH TTPUHITATTHATIBLHBIX CXEM?

Pa3nen O0o3HaueHus1 yCIOBHBIE OyKBEHHO-ITU(DPOBBIE, TPUMEHSIEMBIE HA
ANEKTPUUECKUX CXEMax

1. T'me pacnonaraioT MO3UIIMOHHBIE 0003HAYEHUSI U 0003HAYEHUS yYaCTKOB
Lere Ha NPUHIMITUATIbHBIX CXeMax?

2. Uem omMuaroTcs ~NPUHLUNUAIBHBIE  CXEMBI  JJIEKTPOYCTAHOBOK €
AIEKTPOHHON U MUKPO3JIEKTPOHHOM armapatrypoii?

3. My "4ero cimyaT CXeMbI COSTMHEHUH U YTO Ha HUX TTOKA3bIBAIOT?

4. Kakue 0003HauCHMSI MPUBOAAT y KaXKIOTO amrmapara Ha cxeMax IaHesen
IIUTOB yIPABJICHUS, 3AIIIUThl U ABTOMATUKH?

5. Kakme o00o3HaueHHs] TPOCTABISAIOT HA CXEMax Yy TNPOBOJAOB U KM
KOHTPOJIbHBIX KaOeel, MOAKITI0YaeMbIX K psgaM 3aKUMOB?

6. Yro o3HayaeT MpOCTABJICHHOE Y amnmnapara 0003HauYeHHe

7. Urto oznauaer mapkupoBka 0205-2 m 02X15 mpoBoaOB, OTXOASIIUX OT
anmapara u MapkupoBka 02X16 SA1 nmpoBoaa, OTXOISIIIETO OT psAlia 3aKUMOB?

8. s gero cimykat cXeMbl TOAKIIOYSHUS M YTO Ha HUX TTOKa3bIBAIOT?

9. Korma menecoobpa3HO COBMENIaTh CXEMBl COCIMHEHUN M IOJKIFOYCHUS



ANEKTPUUECKOT0 YCTPOHCTBA?

Pa3nen BHyTpeHHee 1eKTpOOCBeIleHHE

1. Kak OyaeT BhIMISACTh HA TJIaHE OCBETUTENbHAS AJIEKTPOYCTAHOBKA C IBYMSI
JaMITaMU, YTIPABJISIEMBIMU Ka)K/1asi CBOMM BBIKJIIOUATENIEM, U IITENCENbHON
pO3eTKOi?

2. Kak 0003Ha4arOT Ha TUTAHAX OTKPBITYIO M CKPBITYIO TIOJT MITYKaTypKOH
MIPOBOJKH, a TAKKE MPOBOJIKK HA U30JIATOPax, JOTKAaX U B TpyOax?

3. KakoBo ycrpotictBo HopManbHOU nadenu [TH-550/800 mura ynpasienus?

4. Kaxkue cBeieHUS JOJIKHBI ObITh OTPaKEHbI HA YCTAHOBOYHBIX YEpPTEXKAX JJIs
MoHTaxa BbikitoyaTenss BMII B aueiikax KPY u KCO?

5. Kakue cBeneHus IpUBOAATCS HAa CXEME 3al0JIHEHUS KOMILIEKTHOTO
pacrpeneauTeNbHOTO yCTpocTBa?

Pa3nen [IpaBuiia BEIIOJIHEHUS YEPTEXKEH KIYTOB, KaOeseil 1 mpoBOIOB

1. Yewm oTiMuaroTCs IJIaHBI ¢ HAHECEHHBIMH ITPOBOIKAMH H
AIEKTPOOOOPYAOBAaHUEM OT CXEM COCAUHEHU?

2. Kaxkwue cokparieHus 1 HaJIUCH MOTYT OBITh TOTIOJHUTEIBHO JaHbI HA
IJIaHaX ¢ HAHECEHHBIMU 3JIEKTPOIPOBOJKAMU H 3JIEKTPOOOOPYAOBAHUEM?

3. Kak 0603HauatoT rufjpaBIudecKue IEKTPOCTAHIINH, TETUTOBbIC 0€3 BhIIaUn
TEIJIOTH ¥ aTOMHBIE B CXeMaX dJIEKTPOCHAOKEHHUS U Ha KapTax?

4. Kak 0003Ha4arOT OTKPBITHIC AIEKTPOCTAHIIUU U TIOJICTAHIIMU B CXeMax
AIIEKTPOCHAOXKEHUS U Ha KapTax?

5. Kakue yeprexu He0OX0IUMBI 1TpU cTpouTenbeTBe JIDIT?

6. Urto moka3piBaroT Ha miane u npoduie JIDI1?

7. B ueM cocTOUT NOTOYHO-KOOPAUHATHBIN METOJ] POESKTUPOBAHUS TPACC
Kabenein?

8. Kaxkue cBeneHus MpuBOASITCS B KAOCIHHOM KypHaJe U B albOOMe
KOOPJIMHATHBIX TOYEK?

Kpurepum ouenku:

- «3a4TE€HO» BBICTABIIAETCS CTYACHTY, €CIM OOydYaroliuiics 3HaeT y4eOHbIit
MaTepuas, TpaMOTHO M B IEJOM JIOTHYHO €ro H3Jjaraj, He JOIyCKal
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE;

- «HE 3aYTeHO» eclu OOyYaloUIMiCs HE PacKpbUl CYIIHOCTH MOCTABIEHHOIO
BOIPOCA, HE 3HAET y4eOHOro MaTepuana, J1M00 TOMyCTUll rpyOble OLIMOKH B
OTBETE Ha BOIMPOC, HE CMOT OTBETUTH HA JIOTIOJTHUTEIHHBIC BOTIPOCHI

KoMiuiekT 3a1anuii 17151 KOHTPOJILHOI PadoThI

Bapuanr Nel. YyBcTBUTENbHBII MHUKPO(OH ¢ YCHJIHUTEJEM HAa MAJOLIYMSIIUX
TPaH3UCTOPAX.

KoHcTpynpoBanue 4yBCTBUTEIBHBIX YCHIIMTENECH M NPOCITYIIMBAaHHUS pPEYHM HMEET CBOU
0COOEHHOCTH. DTO YCTPOWCTBO COAEPXKUT JBYXKACKAIHBIM YCHIIMTENb HHU3KOW YacTOTHI Ha
Masomymsinx Tpausuctopax V11 u VT2, koppektupyronwmii uinsTp Ha Tpanzuctope VT3 u



OKOHEYHBIM yCWJINTENb, COOpPaHHBIM MO JABYXTakTHOW OecTpaHCOpMaTOpHOW cxeme, Ha
Tpan3uctopax VT4-VT6. AkycTuueckoe yCWJIE€HHWE CUTHajla 3ByKOBOW YacTOTHI, PUBEACHHBIM
yCcTpoiicTBOM cocTtaBisier 85 ab, HauanbHbIA TOK oTpebieHus - 1,8 MA, moyioca yCHIMBaeMbIX
ygactoT - oT 0,3 g0 3 kI, MakcUMaabHBIA BBIXOAHON ypoBeHb curHana - 124 nb. Curnan c
mukpopona M1 tuma "CocHa" uepe3 konaencarop Cl mocrynaer Ha 6a3y Tpansuctopa VTI.
[TockonbKy 4YyBCTBUTEIBHOCTh YCHJIMTEIS 3BYKOBOM YacTOThl OrpaHUYEHa BHYTPEHHUMU
IIyMaMd TpPaH3UCTOPOB, TO JJIsi YMEHBUIEHUS IIYMOB B IIEPBBIX KacKaJax YCHIIUTEINS
HCI0JIb30BaHbl MajolymMsiue Tpan3uctopsl Thuna KT3102.
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Puc. 1.
VYcunurensHble Kackaapl Ha TpaHzucrtopax VT1 m VT2 oxBaueHbl riy0oKoi OTpuULIaTENbHON
0o0paTHON CBS3bI0, KOTOpasi MO3BOJIAET OOECHEUUTh YCTONUMBYIO paboTy KackaloB U Ooisee
muHeiinyto AUX. Harpyskoi BTOporo kackaja yCUJIMTENS SBIISETCS epeMeHHbIN pe3uctop R3,
OH K€ SBISIETCA U Perynsaropom rpoMkoctd. Crnoxublii RC-punbTp, cocrosimuil U3 3J€MEHTOB
R3, G5, R6, C6, R7, C7 orcekaer "urymossie" BU cocrapistomye, MpuHAMaeMbie MUKPO(GOHOM,
U OCTaBJsIeT TOJBKO CHTHaJIBI B mojoce 4YacToT 70 4 kl'u. Dtor nmamasoH oOecrieuyuBaer
HauOOoJIbIIYI0 pa30opunBOCTh peueBoil nHpopmanuu. C BeIxoa (pUIbTpa CUTHAI MOCTYHAeT Ha
OKOHEYHBI YCHJIUTENb 3BYKOBOM 4YacTOTHI, BBIIOJIHEHHBIM Ha TpaH3uctopax VT4, VTS5 tuna
KT315 u tpanzuctope VT6 tima KT361. Harpy3koii ycunutesst CITy>KUT TOJIOBHOM TeNeOH THTIA
TM-2A unu TOM. Pesucropsl B cxeme ucnonb3yrores tuna MJIT-0,125. Pezuctop R3 - CII 3-41
unu  apyroil HeOombimmx TabaputoB. Hacrtpoiika ycTpoiicTBa cBoOAMTCS K  MOAOOPY
conportusiieHuil pesuctopoB R1 u R16 nnsg ycraHoBkM HamnpsbkeHus B Toukax A u B paBHbIM
MIOJIOBUHE HANPSKEHUSI TUTAHUS.
Anpnpuanos B.1., bopoaun B.A., Coxonos A.B. "[lInnoHCKHE MTYYKH U YCTPOICTBA AJIS 3aILUTHI
00BbeKTOB 1 uH(popmanuu", 1996 r.
BapuantNe2. Ycusmrens Hi-Fi Ha koMnieMeHTAPHBIX N0JIEBBIX TPAH3UCTOPAX.
Cxema ycunurens: npuBenena Ha puc.l. Uepes RC-nenouky uibTpa HIKHUX 9acTOT CUTHAI
nomajiaeT Ha KoMmIuleMeHTapHblii BxomHou kackan (T1, T2, T3, T4). Ilpu xenaHuu MOXKHO
YBEJIMUUTh €MKOCTb pa3fenuTesNbHOro KoHjaeHcatopa Cl, onHako nenarb 3TO UMEET CMBICI
TOJIBKO B CIIy4a€ O4€Hb HU3KOM IPAHUYHON YaCTOThI 3BYKOU3IIy4aroled cucTeMbl. B aMuTTEpHYIO
LIENb BXOJHOTO Kacka/aa BKIIOYEH JIMHeapu3yromui pesucrop R11 nva 100 Om, k aMuTTepam xe
MOJIKITFOYEHa 001I1ast OTpuIaTeIbHast 00paTHas cBsi3b BenmmurHoi okoino 30 nb. "BryTpu" kackana,
MEXJy KoJuleKTopoM "HmxkHero" Tpanzuctopa (T2) u smuttepom "Bepxuero" (T3) meiictByer
BTOpas ("BHYyTpeHHsA") meTiast oOpaTHOM cBA3M Benu4yuHON okojo 18 nb. DTo o3Hauaert, 4To 3a
uckiIoueHueM TtpanzuctopoB T1, T2, obe meTyiin OKa3bIBAIOT OJAMHAKOBOE JEHCTBHE Ha BCe
ocTaJbHbIE KaCKaJlbl.
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Puc.1.
Yepe3 sMUTTEpHBIA MOBTOPUTENb (OCHOBHAsE POJib KOTOPOIO - CABHUI YPOBHS ITOCTOSTHHOT'O
HaIpsDKEHWs) CUTHAJI C BXOJHOTO Kackaja mojaercs Ha ycunutenb Hanpsokenusi(T7,T8). B
OMUTTEPAX TPAH3UCTOPOB 3JECh CHOBA YCTAHOBJIEHBI JIMHEAPU3YIOIIUE  PE3UCTOPHI.
KosnekTopHblil TOK 3THUX TPaH3UCTOPOB IPOTEKAET Yepe3 LEeNH, KOTOPbIE PETYIUPYIOT TOK ITOKOS
IIOJIEBBIX TPAH3UCTOPOB OKOHEYHOTO ycrintens. OcraHoBUMCS Ha MrHOBeHHe! TemnepaTypHblii
ko3¢ dunmenT KT nonessix TpaH3UCTOPOB (T.€. OTHOLIEHHE HANpsKEHUE Ha 3aTBOPE/TOK CTOKA)
OJU30K K HYHO. J{7151 MaJbIX TOKOB OH HEOOJIBIION U OTPULATENbHBIH, 17151 O0NBIINX - HEOOJBIIONHN
U TMOJOXKUTeNbHbIN. [lepeMeHa 3Haka IPOUCXOAUT JJI1 MOILIHBIX TPAH3UCTOPOB MPHU TOKE OKOJIO
100 MA. OkoHeuHblil ycuiuTenb pabdortaer npu Toke nokos 100 MA. IloneBble TpaH3UCTOPHI
"packaunBaroTcs" 4epe3 TPaH3UCTOPHBIE IMUTTEPHBIE TTOBTOPUTEIH, Y KOTOPBIX, KaK U3BECTHO,
KT nonoxwurensuslil. [fosToMy He00X0AMMO HCIIOIB30BaTh TAKYyIO NMPEIBAPUTEIBHO CMELIEHHYIO
Lenb, KOTOpas KOMIIEHCHpOBaja Obl TEMIIEpaTypHYIO 3aBHUCHUMOCTb. TemiepaTypHyIo
3aBUCUMOCTb YMUTTEPHBIX MTOBTOPUTENIEH KOMIIEHCUPYIOT quoasl D3 n D4. Tok nmokos mosieBbIx
TPaH3UCTOPOB OKOHEUHOT'0 YCUJINTEIS yCTAaHABIMBAETCs MOTEHIIMOMETpoM P Ha ypoBHe nopsiaka
100 MA. B mensix 3aTBOPOB TOJIEBBIX TPAH3UCTOPOB YCTaHOBJIEHBI pe3ucTopel (R29, R30),
MPEMATCTBYIOIINE CaMOBO30YKaeHMIO. Llenb, cocTosras u3 1uo10B u ctadbuaurponos (D5...D8),
IIPEIOTBPALLAET MOSBICHUE ONIACHOTO IS OJIEBBIX TPAH3UCTOPOB HANIPSKEHUS 3aTBOP-UCTOK. B
[EMTH UCTOKA TIOJIEBBIX TPaH3UCTOPOB UMetoTes pe3rctopsl (R31 u R32) nomunanom Ha 0,47 Owm.
N3 Hux R32 oTMedeH 3Be3704KON - B ONBITHOM 00paslie ero 3HaueHue ObUI0 paBHO HYINO. DTOT
PE3UCTOP CIIIAXKUBAET BO3MOKHBIE pa3Inyusl B KPyTHU3HE MOJIEBBIX TpaH3UCTOpoB. Kak mpasuiio,
BKJItoYeHne R32 He oka3bIBaeT KaTacTpo(UYecKOro JEHCTBHS HA YCHJICHHE, MOXHO OXHIATh
yBeJIMUYEHUS UCKaxeHU Ha BenuuuHy nopsaaka 20...30%. Kak o0bruno, RCL-3BeHO Ha BbIXOJE
YCUJIMTENS 3allMIaeT ero OT CaMOBO30OYXIEHHMsS NpPU Ype3BBIYAHO BBICOKOM PEAKTHBHOM
nMmrienance Harpysku. ComporuBnenne Rx B memm smurrepa T1 Ha BXOoae yCHIMTEN
UCHOJib3yeTcsl Uil TOYHOM OamancupoBku ycunutens. Ecim B3ate R13 u R14 ogunakoBoii
BenmunHbl (6,8 kOM), a RX 3akopoTuTh, TO CMCIICHHWE BBIXOAAa OyJET BIIOJHE



yIOBIETBOPHUTEIbHBIM. Ho ecni HeoOXo1uMo ero yaydmuTh, To R13 ymensiaercs 1o 6,2 kO,
a BMecTo Rx BpeMeHHO moakitouaercs noreHmuomerp Ha 1 kOm. Ilocnme mpumepno 30 muH
"mporpeBa" ycuiMTENs, 3TUM IIOTEHUMOMETPOM YCTAHABIMBACTCSI HA BBIXOAE YPOBEHb
HaIpsDKEHUs, paBHbIA HyIt0. CONpPOTUBIIEHHE MOTEHIUOMETpA U3MEpseTcs, U B KadecTBe RX
MIPUIIAUBACTCS PE3UCTOP C HOMUHAIOM, MOJIXOASIIMM ONmKe Bcero K u3MepeHHoMy. Kak
npaBuiio, ipu 3ameHe D1 wiam D2 Bo3HuKaeTr HeoOxomuMocTh B 3ameHe Rx. Konaencarop C9
OCYLIECTBISICT YACTOTHYIO KOppekuuio ycwiutens. OH BbI3BIBAaCT JIBOWHON 3 dekr:
OCYILIECTBJISICT, C OJIHOM CTOPOHBI, '"3ama3/bIBAIOIIYI0" KOPPEKIUIO MPU €MKOCTHOM Harpyske
kosekTopoB T7 u T8 u, ¢ npyroit cTopoHsl, "onepexarouyn", Oyaydu H0JCOSANHEHHBIM HE K
3emie, a kK R21. Pesuctop R34 mnpenorBpaimiaer BOSHMKHOBEHHME JIBYX pPa3JIMYHBIX METEb
3a3eMJICHUS B TOM cllydae, Korja Ba win 6onee YM3U nmurarorcs OT OAHOTO OJIOKAa MTUTAHUS.
3emilst Ha BXOJE COECIUHSETCA ¢ METAJUNIMYECKUM KOPITYCOM WJIM LIACCU U C MPEAYCUIIUTENEM, a
Jpyrue 3eMJId MPEACTaBIAoIMe co00M, 0 CyTH Jiena, BO3BpaTHbIE MPOBOJA I TOKOB HYJIA,
COEUHSIOTCS MO OTAETHLHOCTHU C HYJIEBOU TOYKOM OJI0Ka MUTAHUS.

Bapuant Ne3. buiok 3ammtsel YM3Y u AC.

MHorue u3 onyOIMKOBaHHBIX B )KypHaie «Paano» YM3U umeror B cBoeM cocTaBe YCTPOICTBA
TPUITEPHOM, DHIIEKTPOHHOM 3allUThl OT TOKOBBIX meperpy3ok [l, 2, 3]. OcHoBHOM
AKCILTyaTallMOHHBI HEAOCTAaTOK TaKUX YCTPOWCTB — HEOOXOAMMOCTb OTKJIHOYEHUS NUTAHUA
YM3U npu cpabaTbiBaHUU 3aIUTHI, YTO BBIHYKJIAET MPUMEHSThH B IPEIBAPUTEILHOM YCHIIUTENE
aMIUTUTYZIHOE ¥ 4YacTOTHOE OTPAaHWYCHHWE CUTHAJa W CHI)KATh OBICTPOJCHCTBHE 3aIlIWTHL
[Ipennaraemsplii 070K 3alIUTHI IpeaHA3HAaYeH s paboThl ¢ YM3U, B KOTOPBIX YXKe €CTh CBOE
yCTpoicTBO 3amuThl. OH aBTOMaTUYECKH BO3BpALLAET YCTpoicTBO 3amuThl YM3U B ucxonHoe
COCTOSIHME TIOCIIe YCTpaHeHUsl Mpu4HHbI ieperpys3ku. [Ipu pabote ¢ Takum 61okom B YM3U He
TpeOyeTcsi BHOCUTh KaKHX-THOO NMPUHIUITUAIBHBIX U3MEHEHHH. B OJ0K 3alIUThl BXOJUT TaKkKe
y3en, otkmrovaromuidi AC mpu nosiBIeHUMM Ha Bbixone YM3YU NOCTOSHHOIO HANpSKEHUS U
CHIDKECHHH HanpsoKeHHs nuTaHusd. [loMuMo yka SHHBIX (YHKIHH, OH 00eCleunBaeT 3aJACPKKY



IIOAKIHOYCHUA AC nocne BKIIOYEHHS TUTaHHUS U 3alIUTY OKOHCYHBIX TPAH3UCTOPOB OT NCPCTPCBa.
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[MpuntunuansHass cxema OJOKa 3alIUTHl TPUBEACHA Ha PUC.
IIPEeJUIoKEHa JJIsl IBYXKAHAJIBHOTO YCHIIUTEs, TO3TOMY B CKOOKax yKa3zaHbl HOMepa BBIBOAOB JIs
AJIEMEHTOB BTOPOTO KaHAJIa).
Bapuant Ned, 5, 6 D1eKTpOHHBII peryJisiTop r(pOMKOCTH.
JUist 3aMEeHBI I0BOJIBHO MOCPEACTBEHHOIO 10 IIyMaM U UCKaXEHHUSM 3JIEKTPOHHOTO PEryisITopa
rpomkoctn K174YH12 (A273D) npemnaraercst npumeHsTs Oonee ynaunyro UMC KA2250.
TunoBast cxema ee BKJIIOYEHUs 0O0ECHEUMBACT CHHXPOHHYIO DPETYIMPOBKY TPOMKOCTH JBYX
kaHanoB AByMst kHonkamu SB1 ("Tume") u SB2 ("I'pomue"). K nocronncrsam KA2250, kpome

JIOCTYITHOM LIEHBI,

MPUMEHSTH €€ B IEPEHOCHOM armnaparype.

Vo4 [818J KM
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1 (KOHCTPYKIIMOHHAsl 4YacTb

OTHOCUTCA W HCBBICOKOC HAIIPAKCHHUEC IMUTAHUA (5 B), ITO3BOJIAOIICC
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Cxema YCUIINTECIIA, HA3HAYCHUEC IIGTEUIGI\/'I, MNOJKIIFOUYCHUCE.
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CobctBeHHO caM cabBy(hep COCTOUT U3 YCHIIUTENS HU3KOM YacTOThl, COOPAaHHOTO Ha MHKPOCXEMe
DA1 TDA7240 u Bxomuoro ¢uibrpa HUxkHEX 9acToT R1, R2, R3, C1, C2, C3. Pe3ucropst R1 u
R2 noaknroyaroTcs K CUTHaIbHBIM IIPOBOJIAM IPAaBOIO M JIEBOIO T'POMKOTOBOpPUTENEH
ABTOMArHUTOJIbL. J{anmee CyMMUpOBaHHBIN cUrHall mpoxoauT yepe3 @HY u uepes pasaenurenbHbie
koHzieHcaropsl C3 u C4, mocTynaer Ha BXOJ yCHIIUTEN. PerynupoBka ypoBHS IPOU3BOAUTCS MIPU
nomMomu moreHuuomerpa Pl. AxtuBamms (mute)yCHSIMTENs OCYIIECTBIISIETCS TPH MOMOIIU
kimovert Ha Tpansuctopax T1 u T2. Heo6xonumslit 11t 3TOro yposens +8B. - +12B. cHumaercs ¢
HCIIOIB3YEMOW MAarHUTOJBI. JTO MO3BOJIAET MPHU BBIKIIFOYCHUH MarHUTO(OHA BBIKIIOYATh U CaM
cabBydep aBromarnuecku. Ecnu HamobHocTH B 9TOM HeT, To aetanu T1, T2, R4, R5, R6, R7
cienyer u3 cxembl HckiounTh. R8,R9,C9,C10 - mporrnBoB0o30ynHBIE Hemnodyku. Harpyska
(TPOMKOTOBOPHTENH) MOJKIOYaeTcsl K BbiBojgaM 5 u 7 mukpocxembl DA1. Tak kak Ha 3THX
BBIBOJIaX, OTHOCUTEILHO "00111ero" mpoBo/ia €CTh MOTEHIIMAJ, TO CIeAyeT OOpaTUTh BHUMAaHUE Ha
TIIATEIbHYIO U30JIALIMIO, KaK CAMUX IPOBOJHUKOB, TaK U AUHAMUKA. JTO CIEAYET JIeJaTh B TOM
cily4yae, €Clii B KaueCTBE KOJIOHKH OyIyT HCIOJIb30BAaThCS KOHCTPYKTHUBHBIC TMOJIOCTH CaMOTO
aBTOMOOWIIS.

BapuantoB moakirodeHHss mute BEIMKOE MHOXECTBO. BrwiOupaercss mrobas Touka, T/€ TpH
BKJIFOUEHUU MArHUTOINBI TOSIBIsieTCs +12 BONBT. DTO MOXKET OBITh U THE3M0 IJIS aKTHBHOU
AQHTEHHBl W JIAMIIOYKA TMOJCBETa IIKAJIbl WU KOHTAKTHI BBIKJIIOYATENS MUTAHUA.... TOJBKO
JKEeJlaTeTbHO B CAMON MarHUTOJIe YCTAaHOBUTH IOMIOTHUTENbHBIN pe3ucTop BenuunHoi 1 - 10 kOm
U CUTHaJ aKTHBAIUMH MOAaBaTh Ha cabBydep depe3 Hero. ITo MO3BOJIUT, B ClIydae CIy4dailHOTro
3aMBIKaHUS Ha KOPITyC, n30exaTh MOpPUX anmnapaTypsl.

[TeuaTHas TuTaTa 1 MOHTAXHASI CXeMa M300paKEHbI HA PUCYHKAX.



Bapuant Ne7. CadBydep aBTo/IO0MTE 5.
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Kopniyc  mukpocxembr TDA7240 coenuHen ¢ "oOmmMm" MHHYCOM, TIO9TOMY HUKAKUX
M30JMPYIOIIUX TPOKIANOK He TMoHaaooutcs. B kadecTBe paauatopa MOXKET CIYKUTh
METaJUTMYECKOE IIACCH KOPIyca WIH KYCOK JIOpajii ¢ MUHUMAJIBHBIM pa3MepoM, Kak JIB€ Ma4YKu
ot curapet. [IpoBoja NuTaHus U MOJKIIOYSHHS] TPOMKOTOBOPUTENS 0053aTeIbHO JTOJKHBI OBITH
MHOTOKHJIBHBIC ¥ T10 BO3MOXHOCTH OOJIBINEH Iiomaan cedeHus. [Ipu mpaBuiIbHOM MOHTaxe U
WCIIPaBHBIX JIeTaIsIX cabBydep B HaTAXXHUBAHUH HE HYKIAeTCS.

Bapuant NeS. UnaukaTop neperpy3ku craduiu3aropa.

Jlaneko He B KaKIOM CTa0MIM3aTOPE C PEryIHPYyEeMbIM BBIXOAHBIM HAMPSDKEHHEM U CHCTEMOM
3alUTBl OT 3aMBIKAHHS B HArpy3Ke MPEIyCMOTPEH HHIWKATOP peXKMMa Ieperpy3ku. Takoi
WHJMKATOP, €CJIU TPeOYeTCs, MO)KHO BBECTH M B TOTOBBIN cTabMIM3aTop. B kauecTBe kiitoua B HEM
MIPUMEHEH OUTIONSIPHBIA TpaH3UCTOP. B MHIAMKATOpPE MCIIONB30BaHbI JBa CBETOIMO/A - 3€IIEHOTO
U KpacHOro cBeueHHUs. 3eJeHBbI CBETOJIMOJ CUTHAJIM3UPYET O HOPMaJIbHON pabote
cTabunm3aTopa, a KpacHbIH (IIPH TOM 3€TIEHBIN TaCHET) - 0 peKUMe Tieperpy3ku. Hampspkenue Ha
0a3ze Tpamsuctopa VTl (cMm. cxemy pwuc.l) crabunmsupoBano crabunutponom VDI, B
HOpPMaJbHOM pEXHME paboThl cTa0WiIM3aTOpa HampshDKeHHe Ha 0aze TpaH3ucTopa OOJbIe
npuMepHO Ha 1 B, ueM Ha sMUTTEpE, TOITOMY TPAH3HCTOP 3aKPHIT U BKITFOUCH 3€JICHBIA CBETOIHO/




HL1. YMenblIeHHE BRIXOAHOTO HANpshKeHUs cTabmin3aropa Hike 2 B ipu neperpyske BbI3bIBaeT
BbIX0J cTabunurpoHa VD1 u3 pexxuma crabmimzanuu ¥ yMEHbIIEHUM HalpspKeHHs Ha Oaze
tpansuctopa VT1. [loaToMy TpaH3UCTOP OTKPBIBAETCS.
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Tak kak mpsiMoe HampspKeHHE Ha BKIIOYEHHOM cBeronuonae HL1 Gosbiue, yem Ha cBeToauone
HL2 u tpan3ucrope, B MOMEHT OTKpbIBaHHs TpaH3ucropa ceroauon HL1 racmer, HL2 -
Bkitoyaercs. [Ipsamoe HanpsbkeHue Ha 3eneHoM cBertoauoae AJI3071 Gonbiie npumepHo Ha 0,5
B, yem Ha kpacHoMm cBeroaunone AJI307b, mosToOMy MakCUMallbHOE HampsKEHHE HACBIILIEHUS
KOJIJIEKTOp - 3MUTTep Tpanzucropa VT1 gomkHo ObiTh MeHblie 0,5 B. B nHaukarope MOxHO
npuMeHuTh Tpan3uctopsl cepuit KT3107, KT208, KT209, KT50I, KT502. Pesuctop RI
orpaHuumuBaeT Tok yepe3 ceeroauoasl HL1 u HL2 (Imax=20 mA), a pe3uctop R2 onpenensier Tok
yepe3 ctadmwmmtpoH VD1 (Imax=81 mA). B ciydae, eciiu crabunuzatop HanpspKEHUs pacCUYUTaH
Ha OJHO (PUKCHUPOBAHHOE BBIXOJHOE HampspkeHue, cradbunutpoH VD1 MOXHO 3aMeHUTbH
pesuctopoM R3, conporusiieHre kotoporo onpenenstor mo gopmyne: R3=3,3*R2/(Usbix-3,3),
rie UBBIX - BBIXOJHOE HapsbKeHue cTadminzaropa, B, a R2 u R3 BelpaskeHb! B Kuinoomax.

Bapuanr Ne9, IIpeodpa3oBartenn HATIPSIZKeH s 12B / 220B S50Hz.
3ajaromuil reHepatop mnpeoOpas3oBaresss cOOpaH Ha OJHOINEpeXOAHOM TpaH3ucrtope VTI,
pesucropax R3 - RS u kongencarope C3. YacToTy reHepupyeMbIX UM UMIYJIbCOB, paBHYIO 100
I'u, D-tpurrep DD1.2 nenut Ha 2. Ilpu 3TOM Ha BBIXOAAX TpHUrrepa GHOpMHUPYIOTCS B3aHUMHO
WHBEPCHBIE HUMIYJbCHI, caenayromue ¢ 4dactorod 50 ['m. OHHM ympaBidiOT KIHOYEBBIMH
Tpansuctopamu VI2 u VT3 , BKIIIOUEHHBIMH 10 CXE€ME JBYXTAaKTHOTO YCWJINUTENSI MOIIHOCTH.
Harpyskoii TpaH3HCTOpPOB 3TOro Kackaja ciykuT TpaHcpopmarop TI1, mnoBbimaromui
UMIYJIbCHOE HampspkeHue ctabmimsaropa o 220 B. HampspkeHue nmuTaHus HAa KOJUIEKTOPHI
TPaH3UCTOPOB BBIXOJHOIO Kackajga InpeoOpa3oBaTeliss MOJAIOT 4Yepe3 COOTBETCTBYIOLIME UM
MIOJIOBUHBI NTEPBUYHON 00MOTKHU TpaHcopmaropa T1, a Ha 3ajat0muii TeHepaTop U MUKPOCXEMY
DD1 - gepe3 napamerpuueckuii crabunuszatop HanpspkeHus R1VDI1. Bmecre ¢ konaeHcatopom
C1 ctabunu3atop MCKIOYAET BIUSHHE KIIOUEBbIX TPAH3UCTOPOB Ha paboTy APYTUX SJIEMEHTOB
ycrpoiictBa. Konaencaropsl C4 u C5 yCKOPSIOT MPOLIECC KOMMYTAlUK KITHOUEBBIX TPAH3UCTOPOB,
TEM CaMbIM obJieryasi pexum ux padotel. Tpurrep DD1.1, Bxoa D xotoporo noakiroueH (uepes
pesucrtop R2) k miocoBoMy MpOBOIHUKY UCTOYHHKA MUTaHUs, a BX0J C - K BBIXOY 33al0IIET0



TeHepaTopa, CIAYXKHT Ui KOHTPOJIS 32 HAMPSDKEHUEM aKKyMYJISITOPHOM OaTapey U CUTHAIN3ALUH
0 €€ pa3psIKe 10 YPOBHsI, YCTaHOBJICHHOTO pe3rcTopoM R2. CyTh pabOTHI 3TOTO y371a YCTPOUCTBA
3aKJIro4aercs B caenyromeM. [Ipu momHocTeio 3apsokeHHOM Oatapee Ha D-Bxone tpurrepa DD1.1
HanpspKEHUE BBIIE TIOpora MepekIl0YeH s, Ha MHBEPCHOM BBIXOJI€ - JIorndeckuit 0,
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noatomy cBeroaunoa HL1 ne roput. Kak Tonbko HanpspkeHrne OaTapen OKa)KeTcsi MEHbIIIE
JOMYCTUMOIO, 3TOT TpPUITEp MO (POHTY HMIyNbca 3ajarollero reHeparopa Ha Bxoje C
MEPEeKIIOUUTCS B HYJIEBOE COCTOssHME U 3aroputcs cBeroauon HLI1, curnamusupys o
HE/I0MYCTUMOM peKuMe paboThl OaTapeH.

MoHnTax npeobpazoBaTens npousBoibHbli. Pesucrop R1 - MJIT-0,5, npyrue nocrosiHHbIe
pesucropel- MJIT-0,125. Ilepemennsiit pesucrop R2 - CII-1, noacrpoeunsiii R3 - CII3-16 nnun
mo6ble apyrue ananornunsle. Konnencarop C1 - okcuansbiii K53-1; konnencaropsr C2 - C5 - KM-
5. Konpencarop C2 cnenyer ycTaHOBUTbh HEMOCPEACTBEHHO Ha BBIBOJAX IMUTAHUSI MUKPOCXEMBI.
Crabmmutpon KC191A (VD1) 3amenuM m00bIM IpyruM Ha HanpsbkeHue ctadbunuzanuu §...9 B.
Tpansuctropsr VI2 u VT3 - mobbie u3 cepun KT827, ¢ BO3MOXKHO OOJBIIMM CTaTHYECKUM
ko3¢ dULMEeHTOM MepeAauyud Toka 0a3bl, UX YCTAaHABIMBAIOT HA TEIJIOOTBOJAX C IUIOIIAJBIO
nosepxHoctu He MeHee 300 kB.cMm. Tpancdopmarop T1 BeimonHeH Ha marauTonposoze [TJIM 27-
40-58. Oomortku I u Il comepkar mo 15 ButkoB nposoja [16/1-2 wimm I1C/I-2, oomotka 111 - 704
BUTKa nposoja [19B-2 0,64.

[Ipuctynas K HalaXMBAHWIO YCTPOWCTBA, IJIFOCOBOM NMPOBOJHUK MCTOYHHKA MHUTAHMS
OTKJIIOYAIOT OT TOYkH coefauHeHuss oomoTtok I wm II Tpanchopmaropa T1 wu, monb3ysce
ocuusuiorpadom, IpOBEPSIIOT YaCTOTy M aMIUIMTYy MMITYJIbCOB Ha 0azax TpaH3ucTopoB VT2,
VT3. AMIuIMTYy]a UMITYJIBCOB JOJDKHA OBITH 0KOJIO 2 B, a uX yacToTy cienoBanus, pasHyto 50 I,
YCTaHABIIMBAIOT pe3ucTopoM R3. 3aTem HacTpanBarOT y3es KOHTPOJISI HAPSKEHUs, COOpaHHbIH
Ha Tpurrepe DDI1.1. Jlng sToro HampskeHHWE MCTOYHMKA NUTaHMUs cHuxkaooT 1o 10...10,5 B u
pesuctopom R2  noOuBaroTcsi  HempepblBHOTO  cBeueHums cBeroamona HL1.  [lanee
BOCCTAHABJIMBAIOT COEIMHEHNUE IIFOCOBOTO MPOBOIHUKA NCTOYHUKA ITUTAHUS CO CPEHEN TOUKOM
MEPBUYHON OOMOTKH BBIXOJHOTO TpaHchopMaTopa U MPOBEpsOT paboTy mpeolOpa3oBaTess Npu
MIOJTHOCTBIO 3apsHKEHHOM akKKyMYJISITOPHOM OaTapee.



OnucanHplii mpeoOpa3oBaTenh WCMIBITAaH IPH COBMECTHOH pabdoTe C pa3IMuHBIMH
Harpy3kamu MomfHOcThi0  80...100 B. B wyacTHOCTH, wuCHOAB30BaiICA JIsI NHUTAHUSA
MajorabapuTHOTO CBEPIWIBHOTO CTaHKA, MOTPYKHOTO HACOCA BOJIOKAYKH HA CAJI0BOM YYaCTKE.
[Ipu »TOM HampspkeHHME Ha BbIXOJie IpeoOpaszoBareliss He CHUXKaloch Oosiee yeM g0 210 B, a
notpebsieMblil UM ToK He npeBbiman 10 A. [ToTpebisieMblii TOK Ha X0JI0CTOM X0y - He 6oree 1
A. TlpeoOpa3zoBarenb NPUTOJEH U IJs MUTAHUS OBITOBOI 3BYKOBOCIPOM3BOISIICH anmnapaTyphl,
€CIIK JOTOJIHUTh €r0 (HIBTPOM, CTIKHBAIOIIMM IMPSIMOYTOJBHOCTh HMITYJIHCOB BBIXOIHOTO
HaIPSHKEHUS.

Bapuant Ne10,11,12. YHuBepcaibHOe 3apsiiHOE YCTPOICTBO.

OHo paccunTaHO Ha 3apsIKy MajgorabapuTHbIX 31eMeHTOB TUoB CII-21, CI[-32, akkyMyJIaTOpOB
1-0,06, J1-0,1, 1-0,25, J1-0,55, akkymynstopHbix Oatapeir 7/[-0,115, a Taxke raJbBaHUYECKUX
anemeHToB 316, 332 m Oarapeit 3336. 3apsaHoe ycTpoiictBo (puc.l) mpencramisier coOou
CTaOWIM3aTOp TOKA, BBIMOTHEHHBIM Ha Tpan3uctopax VT1 u VT2. Ilutaercs crabunm3arop ot
BoITIpsiMUTeNs Ha auogax VD1-VD4 co criaxuBaronum kougeHcatopom Cl. B cBoro ouepensb,
Ha BBIIPSMUTENb MOJAETCS MepeMeHHoe HampsbkeHue 12 B, koTopoe MoxeT ObIThb CHATO C
roTOBOr0 TpaHchopmaTopa MUTAHKUS HEOOIBIION MOLITHOCTH, Hanpumep, TC-5-1. Heo6xoaumerit
Ui 3apsAKy TOK (2.5...15 MA) ycTaHaBIMBAIOT MepeMEHHBIM pe3ucTopoM RS. YcTaHoBneHHBIN
TOK HE MEHSETCSl HM B TEYCHUE BCETO MEPUOa 3apsIKU, HU TIPU KOPOTKOM 3aMBbIKAHUHU BBIXOHBIX
saxxkumoB XT1, XT2. Ilpouecc 3apsaku unaunupyercs ceeroaunonom HL1. BempsmutenbHbie
moasl VD1-VD4 moryT ObITh, KpOMe yKa3aHHBIX Ha CXEMe, JIOObIe IpyTrue C JIOMYyCTHMBIM
BBINIPSIMJIICHHBIM TOKOM He MeHee 30 MA, Hanpumep, cepuit KJ[105, /1226, Bmecto cBeroguona
AJI102B nonycrtumo ycranoBuTh ar060# n3 AJI307A - AJI307T", a BMmecto Tpansuctopos KT315b
- KT315A-KT315E. Ilepemennsiii pezuctop RS - CI15-50 unu apyroii, MOIIHOCTEIO HE MeHee |
BT 1 ¢ GyHKIMOHATBEHON XapaKTEPUCTUKOM A, ocTalbHBIE pe3ucTopsl - MJIT-0,125.
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Oxcuanplii koHaeHcatop Cl - eMKOCThIO HE MEHee yKa3aHHOH Ha CXeMeé M Ha HOMMHAJIbHOE
HanpspkeHne He Huke 20 B.

UYacTts geraneii ycTpoiicTBa pa3MelieHa Ha redaTHo# miate (puc.2) u3 (poasrupoBaHHOTO
CTEKJIOTEKCTONUTA TOoMmMHOM 1,5 MM. MOHTax MNJIOTHBIA, MOATOMY PE3UCTOPHI U JTUOMbI
YCTaHOBJIEHBI BepTUKaIbHO. [Ipexae ueM HauaTh paboTaTh C 3apsAIHBIM YCTPOHCTBOM, HYXHO
OTrpaAyrupoBaTh HIKATy MEPEMEHHOI0 pe3ucTopa. s 3Toro IBMKOK pe3ucTopa yCTaHABIUBAIOT
CHauaja B BEpXHeEe M0 CXeMe MOJIOKEHUE U MOAKIIOYAI0T K 3aKMMaM MUJUTMaMIIEpMETp Ha 25...
30 MA. [TomaroT Ha yCTPOWCTBO HAMIPSKEHUE MUTAHUS U TOAO0pOM pe3ucTopa R4 ycraHaBIMBaroT
TOK 4Yepe3 MIJUIMAMIEPMETP MPUMEPHO paBHbIM 15 MA. JlenatoT OTMETKY 3TOTO 3HAYECHUS Ha
LIKaJe pe3nucTopa. 3aTeM IUIABHO IIEPEMEIAIOT JBMXKOK pE3UCTOpPa BHHM3 IO CXEME,
YCTaHABIIMBAIOT U OTMEYAIOT Ha IIKaJle IpYyrue 3Ha4eHHs BBIXOHOTO TOKa, a 3HAYUT, OyIyIIero
Toka 3apsaku. Kak mokasana mpakThka paOoThl C JaHHBIM 3apsIHBIM YCTPONCTBOM, yAaeTcs
3HAYUTEIIBHO TPOUUTh "Kkm3HB" 3nemenToB tuma CII[-21, 3apsxkas ux TokoM 2,5... 3 MA B



teuenue 12...13 4. 3apspkarth Apyrue 3JIEMEHTHI, aKKyMYJISATOphl U OaTapeu ciexyeT TOKOM,
IPUMEPHO PaBHBIM JECATON YacTH 3HAYCHUS X EMKOCTH.

~ 123 WL e KT
T — =K

KRS

l§+

KRS

| ; _
1 : -_ - ) |

28

e o R
Puc. 2
B. HUKU®OPOB 2. Muxauinoska, Boreoepaockoii 06a., Paouo Nel, 1991 2
JopaboTka

Ecin Bac He ycTpamBaroT peryiaupyemble MpeAesbl 3apsaHoro Toka 3...15 MA, uxX MOXHO
pacmputh 10 1,5...55 MA, uToOBI TOK OBUI JOCTATOYEH KakK I 3apsAIKd 3apyOesKHBIX
anemeHToB (1,5 MA), Tak U Uil OTe4eCTBEHHbIX akKymyisitopos J[-0,55. Bmecto Tpansucropa
KT315b (VT2) aBrop ycranoBui KT815b ¢ HEOOIbIIMM TETUIOOTBOJAOM, @ BMECTO PE3UCTOPOB
R4 u RS Bximtounsn raneTHwI nepekitodarens Ha 11 mosnoxkeHuit ¢ HAOOPOM PE3UCTOPOB st
"cranmapTHbIX" 3HaUYeHMM 3apsanHoro Toka: 1,5; 2; 2.5; 3; 6; 10; 11,5; 12; 25; 35; 55 MA.
ComnpoTHUBICHHUST TOAKIIOYAEMBIX TEPEKIII0oYaTesieM pPEe3UCTOPOB MOKHO TMOI00paTh st
KOHKPETHBIX 3HAYEHHI TOKa MO METOJUKEe, OMHCAHHOUM BbImIe. [ yka3aHHBIX TOKOB aBTOP
YCTaHOBUJI COOTBETCTBEHHO pe3ucTopsl conporusienuem 910, 680, 560, 470, 220, 150, 120, 110,
51, 36, 22 Oma. MomHocTh pe3uctopos - oT 0,125 1o 0,5 Br.
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BapuanT Nel3. MarHeTu3aTop A/ *KUJAKOCTH.

[Ipemiaraio cxeMbl M ONKMCAHME MarHeTU3aTopa KPENKUX HAMUTKOB KaK JOMAIHEro, Tak U
3aBOJICKOTO MpPOW3BOACTBA. [IpuHIMI NEeHCTBUS yCTpOWCTBA 3aKIIOYAeTCs B TOM, YTO, BIIUSA
CHJIBHBIM 3JIEKTPOMArHUTHBIM II0JIEM HA Pa3IMYHbIE CIUPTOCO-ACPIKALIUE KUIKOCTH, MbI KaK Obl
M3MEHSEM BHYTPEHHIOIO CTPYKTYPY M CIETUICHHE MOJICKYJISIpHBIX yacTull Mexay C3H30H u H20.
OOpaboTaHHble MarHUTHBIM TIOJIEM KpENKHe HAlWTKU (BOJAKA, yaya, BUCKHU, KOHBSK U T.II.)
CTAHOBSTCS €IIe Kpermde U B OONbIIEH CTETIeHN CIIOCOOHBI BBIBOAWTH U3 OpraHU3Ma HUTPATHBIC
COCMHEHUS, PAJIUOHYKIU/bI, BpeaHble Iuiakd. Kpome Toro, 3ameueHo (B MHOTOYHCIIEHHBIX
AKCIIEPUMEHTAX). YTO TOCie MpueMa 00pabOTaHHOW >KUIKOCTH TOCTAIKOTOJNBHBIA CHHIPOM
ObiBaeT HamHOro cnabee. Cieqyer 3aMeTUTh, YTO HEKOTOPBIE KOONEPAaTHUBHI BOBCIO MPOJAIOT
00paboTaHHYI0 MOMM CITIOCOOOM BOJIKY MO JUKOW IeHe. S e mpeanaraio caenarh JTOMAalTHUN
MarHeTu3aTop KakJIOMy U IO CBOEMY KEJIaHWI0O MarHUTHTb, 3aKpeIlisis HAlUTKU, KOTOpHIE
ylIacTcsl clenarh caMuM WM mpuobpectn B MmaraswHe. Kak BugHO U3 OnOK-cxembl (puc.l),
MarHeTu3aTop COCTOUT U3 OOBIYHOTO BBIMPSAMUTENSI M KAaTyIIKU UHIYKTUBHOCTU [[1s KaTymku
MOJKHO MMPUMEHUTH KaK METHBIN, TaK U AJIIOMHUHHUEBBIN MPOBO/T B OO0 U30JIAIINN JUAMETPOM HE
MeHee 1 mm.
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Pa3Mep KaTyIIKH BBI6I/IpaIOT TaKHuM, 4TOOBI OHA CB060,Z[H0 HaaeBajlaCb HA IOJUIMTPOBYIO 6yTBIJ'IKy.
KapKac AJIL HEC M3TO0TaBJIMBACTCA U3 KapTOHA MJIM IJIaCTMACCHI. HamoTtka paaoBasd, KOJIMYCCTBO

BUTKOB — 150. Ilutanue cxembl MarHerusaTopa (puc.2) MOCTpOoeHO Ha 0a3e OOBIYHOIO
BBIIPSIMUTES, 0OecTieunBaroero Tok 1 A npu Hanpsbxenuu 12B.
!
FUI 1A Puc. 2

VDI-YD4 K202
"IYCK"

L1 =
[Tonb3oBaTbes mpubopoM HecokHO. Kapkac KaTylku Ha/leBalOT Ha OYTBUIKY, MpeaBapUTEIbHO
yOeMBIINCH B CIIA00 KPEroCTH COAEpIKaIlerocss B Hel HamuTKa (YTOOBI MOCIIe MOKHO OBLIO
CpPaBHUTH ¢ 00pabOTaHHON MarHeTU3aTOPOM KPENKOH Mopiyeit), ¥ BKII0Yal0T yCTPOUCTBO B CETh.
OmarHnuuBaTh cieayer He MeHee 1 MuHyThl, HO 1 He 6osiee 10 MunyT. OnTUMansHOe BpeMs 5 —
7 MEHYT. 3a 3TO BpeMs, KaK MPaBUIIO, YIAeTCs IIPUTOTOBUTH 3aKyCKY... BOIIKY U poyre Kpenkue



HAIMTKA OMarHWYMBAIOT Tepel ynoTpeOIeHneM, TMBO U HATUBKYA — HE MEHEE UeM 33 CYTKH. DTH
JAHHBIE MOJTY4YEHbl HA OCHOBAHUU JUIMTENBHBIX 3KCIIEPUMEHTOB M U3 HAay4yHBIX IyOJMKaluil B
Pa3JIMYHBIX UCTOYHMKAX.

Bapuan Nel4. U3roroBjieHHe ceTeBOro NpeI0XPaHUTEIs HA JII000# TOK.

Korna neperopaer minaBkuil mpenoxpaHuTelnb, TpeOyercss ObicTpo ero 3ameHutb. He Bcernma
HMMeeTCs 3allaCHOM IIPENOXPAHUTEIb Ha HYKHBIN TOK. [Ipolie Bcero 3aluTHbINA NpeIoXpaHUuTEIb
BBIIIOJIHUTh M3 IIPOBOJA COOTBETCTBYIOWIEro nuamerpa. [Ipuyem nmamerp mnposopa aiis
HEOO0XOAMMOr0 TOKa IUIaBJICHMA (3AIIMTHI) MOXXKHO BBIOpaTh W3 TAOJMIBI, I/I€ HPUBEACHBI
3HA4eHUs A Pa3HbIX MeTalioB. B kadecTBe ocHOBaHMA Ui 3aKpelUieHUs (IpuUIauBaHUs)
IIJIJABKOW BCTABKM MOYKET MCII0JI30BAThCS KapKac IeperopeBILIEero.

3Ha4yeHVs TOKOB NnaBfeHus Ans NPOBOJIOKU U3 Pa3HbIX METansoB.

Tox, A Iuametp l'IpOBOI[a: MM

Menp [Amomuanii  |Ctanp  |O0BO
1 0,039 (0,066 0,132 10,183
2 0,069 (0,104 0,189 (0,285
3 0,107 |0,137 0,245 10,380
5 0,18 (0,193 0,346 (0,53
7 0,203 (0,250 0,45 0,66
10 0,250 (0,305 0,55 0,85
15 0,32 (0,40 0,72 1,02
20 0,39 (0,485 0,87 1,33
25 0,46 (0,56 1,0 1,56
30 0,52 (0,64 1,15 1,77
35 0,58 0,70 1,26 1,95
40 0,63 (0,77 1,38 2,14
45 0,68 (0,83 15 2,3
50 0,73 (0,89 1,6 2,45
60 0,82 1,0 1,8 2,8
70 091 (1,1 2,0 3,1
80 1,0 1,22 2,2 3,4
90 1,08 (1,32 2,38 3,65
100 1,15 142 2,55 3,9
120 1,31 (1,60 2,85 4,45
160 157 1,94 3,2 4.9
180 1,72 2,10 3,7 5,8
200 184 2,25 4,05 6,2
225 1,99 2,45 4.4 6,75
250 2,14 2,60 4,7 7,25
275 2,2 2,80 5,0 7,7
300 24 2,95 5,3 8,2




BapuanT Nel5. JIJIC 6e3 craprepa

BeccraptepHoe BkitoueHue moMuHecieHTHBIX Jamn (JIIC) mpuBnekaer GecurymMHOM paboToi,
MOMEHTAJIbHBIM BKIJIFOUEHUEM, BO3MOXHOCTHIO MCIOJIb30BaTh CBETHJIBHUKH C MEPEropeBIIUMU
HUTSIMH Hakana. OpHako y TOJOOHBIX YCTPOMCTB C OayutacTHBIM PE3UCTOPOM OECIioyie3HO
pacxonyeTcss 3HauuTelbHas MomHOCTh (okosio 30 BTt Ha 40-BartHyro nammy). Ilpemnmaraem
BapuaHT nojcoeauHeHus JIJIC (cM. 3I€KTpUUYECKYI0 CXeMy), B KOTOPOM BMECTO TIacsIIEro
pe3UCTOpa, PAaCCUUTAHHOTO HA OOJBIIYI0 MOLUTHOCTh, IPUMEHEHa OObIYHAs JlaMIla HaKaJluBaHUs
(HL2), a 6annacthbie konnercatopsl Cl, C2 3auryHTHpOBaHbI HOCTOSHHBIMU pe3ucTopamu Rl, R2,
o0ecrneunBaOIIUMU OBICTPBINM pa3psa/l MPH BBIKIOYEHUH CBETHJIbHUKA. M BOT uTO MHTEpecHo. B
JAHHOM YCTpPOMCTBE JamIa HaKaJlMBaHWs CIYXKUT HE TOJBKO JONOJIHUTEIbHBIM HCTOYHHKOM
CBETa, HO W, SIBJISSCH HEIMHEHHBIM CONPOTUBIICHUEM, CTAa0MIM3UpYyeT npoTekaronuii yepes JIJIC
TOK, YCTpaHssl 3HaYMTENIbHBIE BHIOPOCHI (CM. OCHMIIJIOTPAMMBbl); TOBBIIIAET COSCP 10 3HAUCHUS
0,44, nmpubmmwkas ero k BenmuuuHe 0,5, XapakTepHOW /JId MPOMBIIUICHHBIX CBETHIHHUKOB;
o0ecreynBaeT CIEeKTPaJIbHBIN COCTaB M3JIyUeHHs, TOJOOHBIN JHEBHOMY CBETY.
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OcumanorpaMmm nanpsamenns » roxa JIJAC:

DAAJNACTHHEN DEANCTODOM., O aM

M HAKAJIRBAHHERA

Jns JIAC moutHocThio 40 BT MOXHO MCHONIB30BaTh CEMUAECITUIATH- WIM CTOBATTHYIO JIAMITy
HakanuBaHus Ha HanpspkeHue 220 B; nrnopl, paccunTaHHbIe HA TOK HEe MeHee 1 A 1 HampspKeHue
400 B ([232b, 12336, K1202JI, KA202K); pe3uctopsr BC-2 unu MJIT-2, xoHIeHCATOPBI —
oymaxusie (MBI'TI, MBM, KEM, KBI'-U u 1p.)



Bapuant Nel6. Monnsarop

N3BecTHO, 4YTO MUKPOOPTAHU3MEI, SBJISIONINECS MPUINHON HECOXPAHHOCTH, THUEHUSI (PPYKTOB U
OBOIIIEH, HE MOTYT CYIIECTBOBATh B CPEJE, HACBIIIEHHOW OTPUIATENILHO 3apsSKEHHBIMU MOHAMU
Kuciopona. 3a pyOeKoM, B KPYIHBIX OBOIIEXPAHWIHINAX, JABHO W YCIHEIIHO MPUMEHSIOT
CrHelHalibHble Ta30reHepaTopbl, KOTOpbIe, BbIpaOaThiBasi MOTOK CHIBHO HOHHU3MPOBAHHOIO
BO3/lyXa, CIIOCOOHBI JJIUTEIBHOE BpEeMs IPEIOXPAHSITh MPOYKTHI OT opun. K coxkaneHuto, y Hac
B benmapycu, ma m B crpanax "OmmkHero 3apyOexbs" TOXe, NMPUMEHEHHE HOHU3UPYIOIINX
YCTaHOBOK B OBOIICXPAHIIIMIIAX BECbMa OTPaHUYCHO, HE TOBOPS YK€ O TOM, YTOOBI UCTIONIB30BATh
3TOT METOJ B JOMAIIHHUX YCIOBHUSIX C MOMOIIbIO MOPTATUBHBIX MOHHM3ATOPOB. [Ipeanaraemas
pa3paboTka rnpenHa3zHaueHa Kak pa3 i TOro, YTOObI Kax/1ast X03s1iKa IMesIa BO3MOKHOCTD y ce0s
JIOMa COXPaHATh CBEKUMH (PYKTHI U OBOIIH J10 TTTyOOKOM 3uMBbI criocoOoM ronuzauuu. [Ipubop
MO3BOJISIET CO3/1aBaTh MOTOK MOHHW3UPOBAHHOTO BO3YyXa, KOTOPHIM 3aMOJIHSIOTCS CTEKJISHHBIE
0aHKH ¢ PpyKTamMH ¢ MOCIEAYIONIeH UX FrepMeTU3alreH.
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H3KOHEYHMK U3 ‘ : v npoBOS ~
OPraHM4ecEoro CTexaa. WAAHT “Iemag™

=80 — 100 MM . .

TONMUHHE CTEHOK 3-4MM Puc. 2a

HeHTPAASHbIN(

MCKPOBOH
npoMexyTOK
6-..8 MM

macca PHuc. 26

Cxema nonusupyromieil ycranoBku (puc.l) padotaet ciemyronum odpazoMm. [locie BrItoueHUs
B1 cereBoe nanpsixenue 220 B mopaerca yepe3 koHaeHcarop C 1 Ha AByXmoay NEpUOIHBIN
BeipsMuTens VD1 — VD4. C Beimpsmurens nynscupyroniee HanpsbkeHue gactorod 100 '
nocrynaet Ha konaeHcarop C3 u ynpasistomuii anekrpo VD6 uepes pesucrop R1. B moMmeHT,



Korja Hanpsbkenue Ha C3 pocturaer onpeneneHHoro 3HaueHus (okoso 200 B), Ha ynpasistromnem
anexTpone VD6 mosBisieTcs: HanpshKeHUe, He0OX0AMMOE JIJIsl €r0 OTKpbIBaHUS, KoHaeHcaTop C3
paspspkaercs yepe3 mepBUUHY0 00MOTKY TpancopmaTtopa T1. Bo BropudHO# 00MOTKE, TaKUM
o0pa3zoM, BO3HUKAET BbICOKOE, mopsiaka 30 — 35 kB, HampspkeHue, T0CTaTOYHOE IS MpoOos
BO3YIIHOTO IPOMEKYTKA MEXKIY JIEKTPOAaMu. PeanbHO 3TOT MPOMEKYTOK MOKET COCTaBIATh 6
— 8 MM, TIpU 3TOM MOIIIHAs UCKpPa pa3psAaa HOHU3UPYET AJOCTATOUHBIA 00beM Bo3ayxa. Llenouka
C2, VD5 cnyXuT i HCKITIOYEHHSI BO3MOXKHOTO 1po6osi VD6 yrnpaBisiomuM HanpsHKeHUEM, a
TaKXke crocoOcTByeT (OPMHUPOBAHUIO CTAOMIIBHBIX YIPABISAIOIIMX MMITYJIbCOB. Bech mpouecc
IIPOUCXOIUT € yacToToil okojo 100 I'u, To ecTh ¢ Tako# K€ YacTOTOM B CHELUAIbHON KaMepe
(HakOHEeYHUKe IIaHra) oOpa3yroTcss MUKpOMOIHUU. OJHOBPEMEHHO € BKIIIOYEHHEM IpuOOpa
HauyMHaeT paboTaTh MaJOMOIIHBIA AJIEKTPOJBUraTeNlb C HEOOJBIIOW KPBUILYATKOM Ha Baly.
KpbibuaTka pacriosaraercst Bo3jie BXOJAHOT0 OTBEPCTHUs IUTaHra (y BbIX0/1a M3 KopIlyca Ipruodopa)
Y CO3/1aeT B IUIAHTEe CIa0bIil MOTOK BO3/1yXa, KOTOPBIMA, KCTAaTH, JOJKEH ObITh HAMHOTO clabee
BO3JIYIITHOTO TIOTOKa M3 OBITOBOTO Ibutiecoca (He Oosee 100 mm/cek). bosiee cunmbHBIN TTOTOK
Bo3ayxa Hed((eKkTuBeH, Tak KaKk HMOHU3HUPYIOUIME DPa3psAAbl HE 3aTPOHYT KaXIbIH KyO.MM
BO3/YIIHOM Cpelibl, a 3HAUUT, U HAChIILIEHHE e MOHAMU OyJeT HelocTaToOuHbIM. Heckonbko ciioB
0 TEXHOJIOTMM HoHU3aluu. OT yCTaHOBKU (puC.2a) OTXOAUT roPprUPOBAHHBIN UIAHT AIUHON 1 M
(y aBTOpa MCHOIb3yeTCs HUIAHT OT NIpoTHBOrasa). Ha KoHIle 1u1anra 3akpenisieTcs HAaKOHEYHHUK
(puc.26), KOTOpBIA BCTaBNSETCS B OAHKY C BBIMBITBIMH (QpyKTamu (s10-* JIOKamH, CIMBaMH,
NEePCUKaMH U T.J.) U Pa3MELIaeTcss MEXJy TOPJIOBUHON M BEPXHUM CIIOEM COJEPKUMOI0 OaHKH.
B teuenne 10 — 15 MuH. pyKTH 001yBatOTCS MOTOKOM MOHU3UPOBAHHOTO BO3YXa, IIPH 3TOM
0aHKy [I0JIE3HO HECKOJIBKO pa3 BCTPSIXHYTh, IepeMelias B Heil (GpyKThI, sl HOJTHOTO UX'KOHTaKTa
c oOayBoM. 3aTeM, BBIHYB MNIJIAaHT M3 OaHKH, TOCIEIHIO HEOOXOIMMO HEMEJICHHO
3arepMeTU3MpPOBATh IMOJUAITUICHOBON (/711 KOHCEpBALMU) WM METANIMYeCKO (C 3akaTkoil )
KpBIILIKaMHU. XpaHUTh OaHKU JIy4llle B [IEPEBEPHYTOM KBEPXY JHOM I0JIOKEHUU U B MPOXJIaTHOM
Mmecte. Bo BpeMsi XxpaHeHUs: OaHKM KelaTeIbHO HE MOJBEpPraTth BCTPSXHUBAHUSAM U IEPECHINKE
COZIEP)KUMOTO0, PA3INYHBIM TPAHCHOPTHBIM BUOparusaM. CoXpaHHOCTb ()PYKTOB 00ECIIEUnBaCTCS
— U 3TO [IPOBEPEHO aBTOPOM Ha MPAKTUKE - A0 5-6 Mecsues. [locneqHuil onbIT MoKa3ail Takxke,
YTO MOXHO BITOJIHE O0OWUTHCH U 6€3 BO3AYIIHOTO Komrpeccopa. [Ipu 3ToMm B 6aHKY ¢ IpOAyKTaMH
OITyCKaeTCs Ha MPOBOJAX Pa3pSAAHUK, U JUIsl HOJHON 00pabOTKU COAEKMMOI0 HOHU3UPOBAHHBIM
BO3JIyXOM B 00beMe Tpex JuTpoB Tpedyercs 20 munHyT. [IpuueM B 3TOM cilydae KOHUEHTpalus
030Ha TOJIy4aeTcs JaXke BBIIIE 3a CUeT Ta30Boi Auddy3un B 3akpbiToM oobeme. He momermraer
nepesi 00padOTKON MOJIOKUTH B OaHKY HEMHOTo cyxoro cunukarens (10 — 20 r.) B MaJeHbKOM
MEIIOYKE JJIs NOIJIOUICHHS KOHJIEHCaTa.

Bapuant Nel7. DinexkTpuyeckasi 3a:KkMraJika Jjs rasa.

Haubonpuryto CclI0XKHOCTh TNpPU M3TOTOBJIEHMM TaKHX YCTPOMCTB MpEACTaBIsSE€T HaMOTKa
BBICOKOBOJIBTHOM KaTyIIKU Tak, YTOOBI HE OBLIO Mpo0Os y Hee BHYTPH, a TaKXkKe U3TOTOBJICHUE
KpacuBoro kopmyca. [IpuBonumas cxemMa M KOHCTPYKIMSI JIETKO peHIaeT 3TH IPOOJIEMBI.
DneKkTpuyecKas cxema COJepKHUT TOJIbKO YHU(PHUIIMPOBAHHBIE U JIETKO JOCTYIHBIE JETAIH, B TOM
Ylyclie M BBICOKOBOJIbTHYIO KaTymky T2, B KauecTBe KOTOpOM NpHUMEHEH TpaHchopmarop
CTPOYHOHN Pa3BEpTKU OT YepHO-OenbIX MUHHATIOPHBIX TesneBu3opoB TBC-70I11. Ilpeanaraemas
CX€Ma MO3BOJISIET CHAThH 3aBUCUMOCTD HANPSKEHUS [10/1aBa€MOT0 B BBICOKOBOJIBTHYIO KaTYIIKY OT
nopora cpadaTbIBaHUsI JUHKHCTOpA (MX HanboJiee 4acTo MPUMEHSIOT).
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Bapuant Nel8. O3onarop.
O30HaToppl IIMPOKO MPHUMEHSAIOT M OCBEXKEHUs M o00e33apakMBaHHUs BO3JyXa B

HEIMPOBETPUBAEMBIX IOMEIICHUIX, HAIPUMEp, 4YyJIaHaxX, MOJBajaxX, TyajeTaXx U KypHUTEIbHBIX
KoMHaTax. [Ipu 3ToM ycTpaHsIOTCS 3amaxy NyJaydlacTcsIeCTeCTBEHHAs IUPKYIALNS Bo3ayxa. B
JOMAITHUX YCIOBUSAX TaKUMH MPHOOpaMH MOXHO TEPHOIMYECKH 00pabaThIBaTh HEOONbBIINE

3alaChbl CBCXKUX OBOH_ICI‘/'I n (I)I)YKTOB JJIA UX J'Iy‘IH_Ieﬁ COXPAaHHOCTH.
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Hecnoxubli JoMalIHUM O30HATOp MOXHO CAcJIaTb IO CXEMEC, HpHBeI[eHHOﬁ Ha pHuc. 1. B
YCTpOﬁCTBO BXOJAT: Hp606p330BaTCJIB CCTCBOTO HAIIPS)KCHUA, OCHOBHBIMH 3JICMCHTAMU



KOTOpOro ciyxart HeoHoBas gamna HL u cumucrop VS1, nnnyknuonnas xatymka L1, anemMeHT
Al, co3nmaromuii 030H, U BEHTHJIATOP C 3ekTpoasurateneM M1. 3a ocHOBY mpeoOpa3oBarers
HAIPSDKEHUS B3SIT CUMHCTOPHBIN PETYJIATOP MOILIHOCTH, ONMCaHHbI Hamu B «Paguo», 1991, Ne
7, c.63. [Ipu BKIIIOUEHHUH 030HATOPA B CETh, Ye€pPe3 0OMOTKY! MHIYKITMOHHOM KAaTYIIIKH, PE3UCTOPHI
R1 u R2, R3, R4, 3apsxatorcs kouaencatopsl Cl u C2. [Ipu Hanpsbkenun Ha konaeHcaTope Cl
60...70 B neonoBas nammna HL 3axwuraercs u Brimodaer cumucrop VS1. B 3TOT MOMeEHT
KoHzaeHcarop C2 OBICTpO pa3pspKaeTcs 4epe3 CUMHCTOP M OOMOTKY KaTYIIKH JI0 CETEBOTO
HAMpPsDKEHUs, YTO MPHUBOJUT K BBIKIIOYEHHIO cUMHCTOpa. CPOpMUPOBaHHBIM TakuM 00pa3oM
KOPOTKMM HMITYJIbC TOKAa CO3/1a€T Ha BTOPUYHON OOMOTKE MHIYKIMOHHON KaTyIIKH BBICOKOE
HampsbKeHue, co3garoniee B 3neMeHTe Al kopoHHbldl paspsa. [lpu cnenyromeM nosynepuone
CETEBOI0 HalpsbKeHUs KoHJeHcaTop C1 BHOBB 3apsKaeTcsi, HO B JPYTroi MOJSPHOCTU. A Tak Kak
KoHzieHcaTop C2 yxe 3apsKeH B IPeIbLAYIIUI TOIYIIEPUO/T U MOJSPHOCTh €r0 3apsA/ia B TaHHbIN
MOMEHT COBIMAJIAET C MOJISIPHOCTHIO CETH, IOITOMY B MOMEHT OUEPETHOTO BKIIFOUEHUS CUMUCTOPA
Ha MEPBUYHYI0 OOMOTKY MHAYKIIMOHHOW KaTYIIKH MOCTYHaeT CyMMapHOE€ HaIlpsDKEHHUE CEeTH U
konnencaropa C2. Kongencatop C2 npu 3TOM nepe3apskaeTcs, a CAMUCTOP BBIKIOUYaeTcs. B
CJIEYIOIIUN MOTYTIEPUO]I CETEBOTO HAIMPSHKEHUS LUK (POPMUPOBAHUS UMITYSIECA TTOBTOPSIETCS.
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Hcnonb3oBaHue B npeodpazoBaTesie CUMUCTOPA MO3BOJIMIO MOBBICUTH 3()()EKTUBHOCTH PabOTHI
MHIYKIMOHHOW KaTylIKM W IOYTH IOJHOCTBIO HCKIIOYMTH €€ IOoAMarHu4uBaHue. MOXHO,
KOHEUYHO, HCIOJIb30BATh U TPUHUCTOP. B 3TOM ciyuae mpeoOpa3oBaTeslb 030HATOpa CIEAyeT
cobupaThb 1o cxeme Ha puc. 2.

N3rotoBneHne He0oOX0IMMOM KaTyIIKH MHTYKTUBHOCTH—/IEN0 BechMa Tpyoemkoe. [loatomy ee
(YHKIHIO B ONMHUCHIBAEMOM O30HATOPE BBIMOJHIET aBTOMOOWIIbHAs KaTylika 3axuranus. OHa
MOKET OBITh JIFOOOTO THIIA, B TOM YKCIie ObIBIIAS B YIOTPEOIEHUH, C pa3pyIIEeHHBIMUA KOHTaKTaMH,
MOBPEXJICHHBIM KOpIrycoM. Karyiky 3akuranus 3a)KMMaroT B TUCKU M B €€ KOPITyce Mo OOPTUKY
JIeNIat0T HOXKOBKOM HETITYOOKHM Mponuil. 3aTeM OCTOPOYKHO CHUMAIOT IJIaCTMAcCOBYIO TOPJIOBUHY



Puec.3

U BMEcCe C HEd H3 Mmacia
U3BJIEKAIOT CcaMy  KaTyUIKY.
IIpoBoga OOMOTOK aKKypaTHO
KycaukaMH  OTAENSIOT  OT
TOPJIOBUHBI, TaMIIOHOM
VAAISIOT M3JIMIIKH  Maclia ¢
00MOTOK | MPOCYIINBAIOT.
BHemnuii BuJ ¥ JeTaNMpOBKa
AJIEMEHTA, BBIPAOATHIBAIOIIETO
030H, MTOKa3aHbl Ha puc. 3. OH
pa3paboTaH  pPEKOMEHIALUSIM

J3epuHCKOrO HUM
XUMHUYECKOTO
MAaIIMHOCTPOCHHUSL. DneMeHT

IpeAcTaBIsieT  coboll  JBa
anekTpoaa 8 u 10, oTaeneHHbIX
OIMH OT JpPYroro 4YUCTOMN
MJIACTUHKON 9 OKOHHOTO CTEKJIa
TOJNIIMHOW 3MM  pa3Mepamu

80x80 mM. CBepxy U CHU3Y Ha
HUX  HaKJIQJbIBAIOT  YEThIpE
npokiaaku 2, 3, 6, 7 pasmepamu

100x20 MM, TOJIIIHUHON 2 MM B
JIBE U30JUPYIOIIHE IIaCTUHBI 1

1 4 U3 CTEKIIOTEKCTOINUTA (MITH
reTUHAKCAa) TONIIHUHON 4...8 MM,
KOTOpBhIE€  3aT€M  CTATHBAIOT

YEeTBIPbMS BHHTaMH 5 M4x12
MM. B pe3synberare B 31€MeHTe
MEXTY CTEKJIIOM U DJIEKTPOAAMHU
o0pa3yloTCsi  JIB€  CKBO3HBIE
nieny mupuHoi 60 1 BICOTOM 2
MM, TIA€ HM  TNPOUCXOIUT
KOPOHHBIN paspsia. st
AJIEKTPOJIOB pazMepamu
70x70MM € KOHTaKTHBIMH
BBIBOJIaMHA  HUCHOJB3YIOT  JI
MCTOBOM aJIFOMUHUHN (WM €ro
CIUTaBbl)  TOJIIMHOW  1MM.

Koncrpykuus.oqHoro u3
BO3MOHBIX BapUaHTOB
JIOMAIITHEro 030HaTopa

IIOKa3aHa Ha pI/IC4 MoHTakHas 1miaTa HpCO6p8.30BaTCJ'I$I HAIpsKCHUA U O3OHpr10H.[HI>i QJICMCHT

YKPEIUIEHBI

Ha H30JUpyromieM OCHOBAaHWMM C IIOMOOIBKO MCTAJUIMYCCKUX  YIOJIKOB, a

WHAYKIIMOHHAS KaTyIIKa—aJIOMHHHUEBBIM XOMYTOM dYepe3 TOJOCKY CTeKIOTKaHH. CHUMHCTOP
(MM TPUHUCTOP) KeJaTeIbHO YCTAHOBUTH Ha JIOpATIOMUHUEBOM yroske. [IpoBon, uaymmii ot
JICHTOYHOTO BBIBOJIa MHIYKIIMOHHON KATYIIKHM K O30HUPYIOIIEMY DIIEMEHTY, APIDKEH OBITH 1O
BO3MOKHOCTH KOPOTKMM M B (TOpOIUIacTOBOM TpyOke. MOXKHO HCIONIB30BaTh OTPE30K
KOaKCHAJILHOTO Kalellsi, CHSB C HEro sKkpaHupymomlyro omierky. Ocb pesuctopa R1 (CII-1)
JI0JKHA BBIXOAMTH M3 KOpIyca HapyXy M cHaOxkeHa nzonupytomeit pyukoit. Kongencatops: Cl

— K73-11 na HomunansHoe Hanpspkerue 160 B, C2 u C3 — MBM Ha HOMUHalIbHOE HAapsKEHHE

400 B.



JUis UUpPKYJIALMKA O30Ha B TOMEIIEHHMH B YCTPOMCTBO BCTpPOEH BeHTWIsATOp THma BH-2,
MPUMEHSIEMbIi BO MHOTUX IMPOMBIIIIEHHBIX 3JEKTPOHHBIX mpubopax. Ho pasymeercsi, MOXKHO
WCIOJIb30BaTh OOBIYHBIN HACTOJIBHBIA BEHTUIISITOP U MM MIPOJIyBaTh MPUOOD Yepe3 JeKOPATUBHBIC
PEILEeTKH.

HanaxxuBanue npubopa CBOAMTCS K YCTaHOBKE JAMalria3oHa PEryJIUpOBaHHUS HHTEHCHUBHOCTHU
030H000pa3oBaHus. [ 3TOro ABMKOK MepeMeHHoropesuctopa R1 ycranaBnuBaloT B KpaiiHee
BepxHee (Mo cxeMe) MOJIOKEHHUE, a OJICTPOoeUHoro pesucrtopa R2—a kpaiinee Hikuee. [locie
BKJIIOUEHUS B CETh HEOHOBAS JlaMIIa J0JKHA 3aropetbes. [ImaBHbIM yBeTUUEHHEM COITPOTUBIICHUS
pesuctopa R2 1moOuWBarOTCS TOSBICHUS B  O30HUPYIOMIEM JJEMEHTE XapaKTepHOTO
TpecKoOOpa3HOro mymMma u ciaboro (HOJIETOBOro cBeueHus OapbepHOro paspsanga. Ilpu
JaJIbHEUIIIEM YBEITMYCHUH COMPOTUBIICHUS PE3UCTOPA UHTCHCUBHOCTh dTUX SBJICHHUI HApaCTaeT,
a 3aTeM MPOUCXOJUT CpPbIB TeHepaluu. B 3TOT MOMEHT Hag0 HECKOJbKO YMEHBIIUTh
COIMPOTHUBIICHUE TIOJICTPOCYHOTO PE3UCTOPA 10 BOCCTAHOBJICHHS TeHepanuu. VHTEHCUBHOCTH
reHepaluy peryiupyloT mepeMeHHbIM pe3uctopom RI1. Bcee 310 gemator ¢ ocoboit
OCTOPOXKHOCTBIO, UCKITIOYAsi KACAaHHE PyKaMU TOKOHECYIIUX YacTel, 0COOCHHO O30HUPYIOIIETO
AIIEMEHTA.

COopka o30HaTOpa 3aKaHYMBACTCS YCTAHOBKON BEHTUIISATOPA, SKPAHUPYIOIIETO METAILITHYECKOTO
(umu U3 (HONBTUPOBAHHOTO TEKCTOJIMTA) KOXKyXa M JEKOPATUBHBIX pemeToK. OnucaHHBINA
ANEKTPOIPUOOP OTHOCUTCS K 030HATOPAM HU3KUX KOHIICHTPAIUI 030HA, IIOATOMY JIJISi OCBEKCHHS
BO3[lyXa B JKUJIOM IIOMEIIEHWU HEoOXoAMMO BKIOYeHHe ero Ha 15..20 muH. B pexume
HENPEPHIBHOT'O BEHTHJIMPOBAHUS YPOBEHb 030HOOOPA30BAHUS MOXKET OBITh CHIKEH PE3UCTOPOM
R2. JIns o00paboTKu ke HEOOJIBIIOTO OBOIIEXpaHWUIUIAa HeoOXoauMma JUIMTeIbHas padoTa
prbdopa (HECKOJIBLKO YacOB) HAMAKCHMAIILHOM YPOBHE 030HOOOpa30BaHUS.

Bapuant Nel9. Ilepenatunk
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OnuceiBaeMblil epeaTuuK MOKET OBITh HCIIOJIb30BaH KakK JIEHCTBYIOIIEE HAIJIIHOE Tocodue
MIPU U3YYEHUH CIIOCOOOB Tepeladul paauoCUrHaioB. JJis mpueMa roauTcs 10001 BenaTeTbHbIHA
IIPUEMHMK, uMeromui nuanazoH YKB. MMes nBa nmpuemHuka u JBa nepegaTdyvka, MOXKHO
MPUOOPECTH HABBIKM JBYCTOPOHHUX JIIOOUTEIBCKUX CBA3EH, Pa3BUTh Y IOHBIX paJnoioOuTeNne
uHTepec K paaunocnopty. KoHcTpykius coctout u3 moaynisaropa (mukpocxema DAL, Tpanzuctop
VTI1) u 3anmatomero reneparopa (tpansuctop VT2). ['enepaTop BBITIONIHEH MO TPEXTOUYCUHOMN
CXeMe C eMKOCTHOH o0O0paTHO#l cBsi3pto. CBs3p C aHTEHHOW — wuWHAYKTHBHaA. C LeNbIo
YMEHbIIIEHUs TrabapuToB B CXeMe NpHUMEHEH »JiekTpeTHbli mukpohon MKD-3. Cxema
MEKPUTHYHA K TUIAM HCIIOJIb3YEMBIX JI€Taled U UX B3aMMHOMY pacnojoxenuto. Jpoccenu L1,
t2, LS5 HamoTaHbl BHaBal Ha CTaHAAPTHBHIX (PEPPUTOBBIX CEpACYHHKAX IuameTpoM 2,8 MM OT



KOHTYPOB TPaH3UCTOPHBIX NMPUEMHHUKOB M HMeloT mo 60-80 ButkoB mposoma [12JIIO-0,1.
Karymkn naaykruBaocta L3 u L4 umeroT coorBeTcTBeHHO 6 1 3,5 BUTKOB npoBojaa [13J1-0,8—
1,0. Otu kaTymku — OeckapKacHbIe. J{1s MX U3TOTOBIIEHUS HCIIOIB3YETCs ONPaBKa JUaMeTpoM 8
MM. [Ipu 6e30mmb0YHOM MOHTa)Xke Hajajka MepelaTdyruka CBOJIUTCS K HACTPOMKE 3aJarollero
reHepaTopa Ha pabouyio yactoty koHaencaropom Cl0 M coriacoBaHHMIO BBIXOJA C aHTEHHOU
nmondopoM eMkocTu KoHaeu** caropa C9, uTto ymoOHO caenaTh HMpU MOMOIIM IPUEMHHUKA CO
CTPEJIOYHBIM MHIMKATOPOM. B KauecTBe aHTEHHBI MCIOJB30BaH OTPE30K MOHTAKHOI'O IPOBOJIA
nuHor 30... 40 cMm. C moMmolpo 3TOTO NepeaTyuka MOKHO YBEPEHHO Iepe/laBaTh PEUeBbIC
curHaiel Ha paccrostaue 20...30 metpoB. [lepenaTunk nmeet Ma< JIyl0 MOIIHOCTh M MTPAKTHYECKH
HE CO3J]aeT MOMEX PaHOIPHUEMY, YTO MO3BOJISIET MOBTOPATH €r0 KOHCTPYKIUIO 0€3 CHEeIMaIbHOTO
paspelieHne MHCIEKIUH AJIEKTPOCBSA3U. VICTOUHMKOM NMHUTAaHUS MOXKET CIY)XUTh Oatapes Tura
"Kopyun", "Kpona" u 1.11.

BapuanT Ne2(. [TopraTuBHasi painocTaHUMS

3a OCHOBY 3TOr0 MHUHHUATIOPHOTO TPaHCHBEpA B3ATa CXEMa MPUEMOIEPEAAIOLIEro yCTpOICTBa,
ornucanue Kotoporo omyonukoBano B "PJI" N2 /92 r. Otnuuaercs oH OT NpeXHEeH KOHCTPYKIIUU
TEeM, YTO YacTOTa 3aJaloIllero reHeparopa IepelaTyuka cTaOWIM3MpOBaHA KBapleM, a 3TO
3HAUUTENIBHO YOpOIIaeT HacTpoMKy. IIpueMHUK paavoCTaHLMK  SIBISETCS  OOBIYHBIM
CBEpXpEreHepaTUBHBIM JE€TEKTOPOM. ENMHCTBEHHOW €ro 0cOoOEHHOCTbIO MOXHO CUUTATh
nepeMeHHbIi pesuctop R11, koTopslil ob6nerdaer HaCTPOWKY M KOTOPBIH, MPHU JKETaHUU, MOMKHO
BBIHECTH Ha JIMIIEBYIO YacTh TpaHcHBepa. UyBCTBUTEIBHOCTh NMPHUEMHHUKA IOBBIIIEHA 3a CYET
npumenenus B ycunurene HU mukpocxemsr K174YH4b, kotopast npu nutanuu ot 0atapeu 4,5 B
pasBuBaer  momHocts 400 wMBr. llemb  IpoMKOroBOpUTENs  COE€JUHEHA C MU
HYCOM MCTOYHMKA MUTAHUS, YTO MO3BOJWJIO YIPOCTUTh KOMMYTALMIO C IENbI0 MHUKpO(dOHa U
UCIOJb30BAaTh  CHAPEHHYIO KHOIKY, KOTOpPOH B peXHME MepeJaud  OTKIIOYarTCs
IPOMKOTOBOPUTENb U MUTAaHUE NPUEMHUKA, a B PEXKHUME IpHUeMa MOAKII0YAIOTCS MUKPO(OH U
nuTaHue nepenatdynka. Ha cxeme SA1 — B nosioskeHUM mpuema.
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[lepenatunk coOpaH Ha IBYX TPAH3UCTOPAX U MPEACTABISIET COOOM IBYXTaKTHBIN aBTOr€HEPaTOp
C KBapleBoil craOmnm3anueil B nenu oOpatHOW cBa3u. CTaOmibHas 4yacToTa IMO3BOJIET NpPU
HEOOJIBIION MOIIHOCTH IepefaTyuKa JOOMThCA JOCTATOYHO OOJBIIOTO paamyca CBSI3U C
OJHOTUIHON paauoctaniuei. Hactpausare Tpancusep Heooxomumo ¢ YHY. OtnasB pe3ucrop
RS, B paspeiB nenu SA2 nmoaxmroyaroT mMuwumamiepMmerp. TOk B peXuMe MOKOS HE JIOJKEH
IIpEBBIIATh 5 MA

Kpurepuu oneHku:



- «3aYTEHO» BBICTABISIETCA CTYIEHTY, €Clii OOYyYaroUIUiicsi 3HaeT y4eOHBIH
MaTepuai, rpaMOTHO M B II€JIOM JIOTMYHO €ro u3Jjaraj, He AOIycCKal
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE;

- «HE 3aYTCHO» €CJIM OOYYaIOLIUICS HE PACKPBUI CYIIHOCTH MOCTABIEHHOTO
BOIIPOCA, HE 3HAET YYeOHOro MaTepuasa, 1Moo TomycTuil rpyobie OmMOKu B
OTBETE Ha BOIPOC, HE CMOT' OTBETUTH HA JOTIOJHUTEIbHBIE BOITPOCHI

TeMbl HHAMBUAYAJIbHbBIX 3aJaHU U
HNuauBuayaJbHbIe TBOPYECKHUE 3a1aHUA (IIPOEKTHI):

Bbrueptuth  cXeMy — 2JEKTPUYECKYIO,  PYKOBOJCTBYSCh  IpaBUJIAMHU
o(opMIIeHUS TPUHLIUITUATIBHBIX CXEM.

HcxoaHbpIM MaTepuainoM ciiy>KaT BapuaHThl 3aJaHuN

Pa3meps! ycnoBHBIX rpaduueckux 0003HaYEHUH BbIAEPKATh B COOTBETCTBUU
CO CTaHJlapTaMH.

[lo3uumu, pgaHHBlE B 33JaHUM, 3aMEHUTh  OYKBEHHO-LUU(POBBIM
MO3UITMOHHBIM 0003HaUYeHUEM (CM. paznen 8.3),

CocTaBuTh TMEpEYEHb DSJIEMEHTOB, IMpaBWiIa OQPOPMIIEHHS U TOPAIOK
3aM0JHEHUsI KOTOPOTO BBIAEPKATh [0 CTAHIAPTY.

Cxewma BeINonHsieTCA Ha JincTe hopmara A4 ¢ OCHOBHOM HAAMKCHIO IO opme
1



I. HUro nopexacraBasior  coloi
I/EKTPHYECKHE CXeMbl?

2. Kak BKJIOUYBHH B 3J€KTpPO-
Iliellb PO3eTKa, JaMlkl HaKa-
J{BAHUSI, OJHONOIOCHBE Bbi-
KJAoyaTeau?

3. KakoBa poib YCJHOBHEIX ©0O-
3HAYEHWA Ha CXeMax?

DneKTponpHOODH,
BXOAfLLHE B JeNb

] —cueTyux,

2—IpeOXpaHHTe b MIABKHI,

3 —BHIKJOYATETh  OXHOIOIIOC-
HplH,

4 —j3aMna HaKaJHBaHu#,

5 — BHIK/JIOUaTe Th-KHOMKA,

6 —po3eTKa,

7 —T1pancpopmarop,

8 — 3BOIOK,

G 33 WHM.

1. Otrernte na sompocht.

2. Ha vepreme jana NpHHUKIMAABHAS CXeMA 2)EKTPHUCCKOH LenH. Mcecrony-
XOMACHHE 30eKTponpHOOPOR 13 1efi VRA3ai0 uudpamu 8 kpyxRkax. Haueprure
CXOMY, 3dMelRB BBOPY VOTOBHEME 0G03HAYCIHAME 3ICKTPOLPHGOPOS.

1 BapwaHt

1. Yro npeacraBasior  coboit

9/IeKTPHUCCKHE CXEMbl?

2. Kax BKIOYEHN B 2JeKTpo-
nelh poserka, Jamiia Hakadgi-
BAITHA, ONHONOMIOCHEIT  Bbl-
KJHOMaTCAb?

3. Kaxosa poas ycaosiux ofo-
apavendy pHa cxeMax?

) —-—
®

Qackrponpubopw,
BXOJSWMNE B Ieilh

1 —11penoXpanuTeas IIaBKIH,

2. aMnepMerp,

3 — poseTka,

4 — BpIKJIOYATENL  OHOTNOAKOC-
HBIH,

W

5—mBoanTMeTp, ! @
6—naMna HaKanHBaHHHA,

7 —nepeMeHBuH pesHcTop,

8 -—3aKuUM.

I, OrBerhTe Ha BONPOCLL

2. Ha ueprexe Asnd NPHBLHTHAAbHAA CXeMa 3MEKTPHUeCcKoli nemu. Mecrona-
XOXKJEKHe 3JAEKTPONPHOOPOB Ja Helt yKasauo uudpamu B xpyxKax. Haveprure
CXeMy, 3aMeHYB LHOPH! YCAOBHBIMH 00OSHAUCHHAMH 3SNeKTPONPHOOPOB.

2 BapuaHT




1. Yro npeacraBisoT  coboft
NEKTPHYECKHE CXeMbi?

2. Kak BKJIOYEHH B 9/1€KTpo- @_@ /7\
uenb po3eTKa, JaMIlbl Haka- XA
JIMBAHUsl, ONHONOMIOCHBIE Bhl-

KJTIOYaTeau?

3. KakoBa podb YCAOBHBIX 000-
3HaUEHKH Ha cxemax?

dnekTponpHBOpH, <7>
BXOAAULHE B LeNb

I—BoabT™MeTp,
2—aMnepmerp,
3 —TIpelOX paHKTeNb,

® &

4 — CYETUHK, @
5— po3setka,
6—naMna HaKaJiMBaHWs, 1
7 —BHKOUATENb  OZHONOJIOC- 4
HBIH,
88— 3axum.

1. OrseTbTe Ha BOUpOCLI.
2. Ha yeprexe nana npHHLHNAAJbHA% CXeMa MeKTpHuecKoil meny. Haxoxzende

3 BapuaHt
S/EKTPONPHOOPOB YKa3aHO Ha Mell urdpaMu 8 Kpyxkax. Haueprnte cxemy,
3aMeHuB HHQPB YCAOBHLIMH OB03HIYEHHSIMH 5A€KTPONpPHOOPOE.
1. Yro mpexncrasasior  coGoit
3JCKTPHUECKHE CXeMBbi?
2. Kax BXJIOYEHH B 3J€KTPO-
uefb pos3eTKa, JaMNs HAKa-
JIHBAHHA, OXHONOJIOCHKI Bbi- 5
KAK0Yartesb? 1
3. KaxoBa poab ycioBHHX 060-
3HayeHHH Ha cxemax?
DneKTponpu6ops, o
BXONAUHE B Uenb 2) 7
I —npenoxpanutens, o
2 —BOJILTMETD,
3-—JaMna HaxaJuBaHHH,
4-—po3serka, =
5 —BBHIKAIOYATEND  OJHONOMIOC-
HbIA,
6—amitepmerp, _.@_.J
7 —TniepeMeHHHIH pesucrop,
8 —3axum.
1. OteervTe Ba BOnpOCHL.
2. Ha ueprexe JaHa NpHBLXOHAABHAA CXeMA SJIEKTPHYeCKOH nenwn, Mecrora-
XOXAeHHE SJIEKTpOl'lpH6OPOB ¥KasaHO Ha Held ,uﬂd}paMH B KpyXEKe. Haqepm- 4 BapMaHT

TE CXeMy, SAMERMB LMQPH YCJOBRBIMH 0603HAYEHHSIMH S/EKTPONPHGOPOB.




1.
2%

Yro mnpencrasasioT  co6od
3JEKTPHUECKHE CXeMBi?

Kak BKJAIOYEHBI B 3J€KTPO-
lenb JaMIIbl HaKaJHBaHHUA,
po3etKa, OJHONOMIOCHBIH Bbl-
Kalo4aTennb?

. KaxoBa posb ycaoBEeIX 060-

3HayeHn# Ha cxeMax?

Daexrponpubopw,
BXOJASILHE B Lenb

1 —cyeTuux,
2 —-1peaoXpaHHTEIb,

3

----- BHIK.JIOUA1€1b  OXHONOJI0C

MBI,

4.--3aMIa HaKaTHWBaBHS,
5— pozerka,
6-— nepeKalouaTes,
7 —TpaichopMatop,
8— 3BOHOK,
9 zamuy,
10 — prHXII0YATEN b-KEOI KA .

O)

(&)

1. OrseTnTe Ha POHPUCHL
2. Ha uepTeke Aana NPHULANHAIRIAS CXCM3 SACKTPHuecKoit nemi. Mecrona-

NOKTene 21eKTponpEGOPOs 12 neil ykasano uuppamu B Kpymrax. Hauep- 5 BapuaHt
THTE CXCMY, 3aMe)iB OROPm yerosnnny ofosuaueniamMn snexTpoupubopos.
1. Uro npexcrapasior cofoh
INEKTPHYECKHE CXCMBI?
2. Kak BR/0OYEHL B 3J€KTPO-
Helib  JAMNBL  HAKAANBANIA, 0
PO3eTKa, OANONOMOCHRE Bhi-
KAOHaTe N H?
3. Kakogpa ponb ycaoBHLX 060- e [@
SHaveHii Ha cxemax?
Daexrponpubophi, e
BXOXAIUHE B Nenb 7
[ -~ npenoxpannTenb, 0
2—poszerKa,
3—JiaMiia HaKaJHBaHu3,
4 BBIKJIOUATEdb  OAHONOJMIOC- 0
HBIH,
5~—Tpancgopmarop, 7/
6 — 3BOHOK,
7 — BRIKJIIOYATE, b- KHONKa, o e
8—3axuM,
9—CYeTYHK.
1. OTBeTbTE HA BONPOCH.
- 2. Ha UepTeme AdHA TIp4HILHIIBa bHa s cxeMa s.ueKrpH-lecxoﬁ HenH, Mectona- 6 BapMaH‘r

XOMIeHHe 54eKTPOnPHOOPOB Ma well ykasano umppamy B kpykkax. Hauep-
THTE CXCMy, 3aMenus UHQPL YCAOBHSIMY OGO3HAWCHHAMH 37EKTPONPHGOPOB.




1. Uro nmpexncraBasiior  coGod
SJEKTPHUYECKHE CXEMBI?

2. Kak BKJIOUEHB B 3JEKTPO-
Uenb PpO3eTKa, JaMnbl HaKa-
JIHBAHUS, OHOIOJIOCHBLIE BBHI-
KJIIOYaTeau?

3. Kaxopa pousb ycaoBHBIX 060-
3H4YeHHH Ha cxemax?

DQaexTponpubopHhl,
BXOAsAILHE B Henb

1 —3axum,

2-—CueTyuxk,

3-—OpeloxXpaHnuTenhb NaasKui,

4—BOAbTMETP,

5 —amnepmerp,

6 — BBLIKJIIOYATEN b
HBIH,

7 —JaMna BakaJguBaHuis,

8-— poseTka.

O HOMOJIIOC

7

1. OrBeThTe Ha BOAPOCLL
2. 1a uepresic jaHa NPHHLMNHAJILHAR CXEMA 3NEKTPHUECKOH uersi. Mecrona-
XOKREINE 9AeKTPonpubopoB 1a lell ykasano unPpaMu B Kpykkax. Hauep-
THTC CXCMY, SaMCHHB LNGPL yCHOBHBLIMK OGO3HAUEHUAMH ICKTPONPHUOOPOB.

7 BapuaHT

cobot

[

Yo  mpeacTaBASioOT

3JIeKTPHUECKHE CXeMbl?

2. Kak BKJAIOYEHBL B 3JEKTPO-
Ienb JaMhbl HaKaJiHBaHHA,
po3eTKa, OJIHONOMIOCHbIH Bbl-
K094 Tenb?

3. KakoBa posb YyCJOBHBIX 00O-

3HaYeHNH Ha cxemax?

Daexrponpubopu,
BXOJAAULHE B LeNb

1 —cyeTuuK,
2 -—npeaoXpaHHTedb,
3 -—BBLIKJIO¥AT1e1b  OZHONOJI0C-
Hbli,
4....3aMlIa HAKAJIHWBABHS,
H—po3erkd,
6 — pepexaouaTeNb,
7 —TpancopmMarop,
8— 3B0HOK,
9 —3amuN,
J0 — BRIXITIOYATEN b~ KO KA .

@
®

1. OTtBeThTe HA BONPUCH.

2. Ha yepTeARe Aana NPHULAITHAINIAR CXOMA SACKTPHUCCKoil nemi. Mecrona-
NOTesnte 2aeKTponpuGopos na neil yxasano uuppaMu B KpyxKax. Hauep-
THTC CYXCMY, 3aNe)iHB IHQPH YCIOBILME 0003uaUenAsNE 3eKTPoUPUbOPOs.

8 BapuaHT




1. Yro npexcrapamor cofo#
3INEKTPHYECKHE CXCMLI?

2. Kax Bi/JIOYEHL B 3J€KTPO-
Heltb  JAMNBl  HAKAJAHBAHUA, o
poO3eTKa, OAHOIIOMOCHRE Bhi- 5

3HAUCHIHT Ha Cxemax?

KJIOYaTe I H?
3. Kakosa poab ycaopnbix 06o- 0 [®

Dnexrponpubopy, e
BXONAULHE B NeMb 7

[ — T pefoXpanuTenb,

2—poserxa,

3-—JiaMmiia HakaJuBaHUT,

4 BHIKJIOYATEdb  ORHONOJIOC-
HBIH, 7

& &

5~—TpancgopmaTop,

6 — 3BOHOK,

7 — BBHIKJIOYATE b-KHOMKa,
8-—3axuM,

9—CyUeTyHK.

1. OtseThTe Ha BONPOCH. .
2. g wepTeke Aana NPHUURIHAINIER CXOMA SACKTPHuecKoit nemi. Mecrona-

Nonesiie aaekTponpubopos na neil ykasano uudpamu s kpyxrax. Hauep- 9 BapuaHT
THTC CXCMY, 3aMelkB QPN YCAoBnbME 0003uauenizMg 91eKTpolpubopos.
1. Yro nmpeacrasisioT  coGof
3JIEKTPHYECKHE CXEMbI?
2. Kak BKAIOYEHH B 32J1€KTPO- @_@ f7\
Ienb po3eTKa, JaMiibl Haka- NESA
JHBAHUS, OLHOMNOMIOCHBLIE BHI-
KJIOYaTegau?

3. KaxkoBa posib YCJOBHBIX 060-
3HaYeHKI Ha cXemax?

DaeKTponpuobopH, <7>
BXOASAUHE B LUEeNb

1 —BoJjibT™METP,
2—amnepmerp,
3 —T1penoxXpaHHTeNb,

& &

©® ©

4 — cueTqHK, : /3\ Y
5—poserka, 2/
6 —namna HaKaJMBaHH:,

7 —BBHIKAKOYATEJIb  OZHOMOJIOC- 4
HbBIH,
8—3axum.

1. OtBeThTe H2 RONPUCH.

2. Ha qepTeAc Aana NpRULMITHAIRIRAA CXIMA SACKTPsUCCROI 1enii. Mectoxa-
xokResine aaektponpuGopes na neil ykasano uuppamu s kpymkax. Hauep-
THTe CYCMY, 3aMelikB PPN YCA0BHbME 00031auenizME 91eKTPolpuUGOPOB.

10 BapuaHT
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Z~Fezucmap OMIT-0 12513 kOr
FFezicmop OMVTT-0 125-820 OM
4—Fezucimap OMIT-0 1257 kOmM
5-FPezucmop VTT-0 125-120 OM
6-Fezucmop OMIT-0 712518 O
/8 Tpanaucimop KT3428
I-@omoduiod D7

1O-Luod KI-5T04

THPenme P8



3aganue 16

Lmaoui3amap HanpsxeHLs

Byod

@‘
L

Bbix

Resucimop OMVTT-025-12 OM
Z-Fezucmop OMITT-025-820 (M
FFezicmop MVTT-025-56 kO
4—Fezucmap OMVTT-025- 750 OrM
L6-Fesucmap OMIT-025-430 Om
/~Fezucmap (7100254 70 O

G- Tparzucmop K136 1T
9-Ipanzucimop K T6026

1= Tpanaucimop K735

TH maouumpor KL T66A



3ananue 17

Budenlfruiumens D5ROK OO0k

Bxod (0

)

&)
@
T (2
£ @
-5 35 —=
_ ;jgg
2 = Pesucmon MT=05=-50 0N
_5' - Feauwrman MT=-54, 7 kler
- Peswemon MT=05=- 10 O
5 = Peawrmos M J5=-20 xlkr
B = Kowdewcaman M=o §00-0 07
7 = Kondawcamas .-"TGJ = SO0 == T
& = Kondewcaman 6N T =2o-4000-00%
g - farno SN 5=-5

i = fooccaw Bwooxowocmom st =08 760
-+

FlL2 = fwesde

£-n



3aganue 18

(MO LTLEaMGT IO KO LA

Ly O +

é

! = Peaucmap Mm-0.75-9 T kil

& = Feawemae (002543 xilim
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1 - Pezucmop MANT-0,125-3 kOm

2 - Pesucmop M/IT-0,125-4,7 kOm

3 - Pezucmop M/T-0,125-22 kOm

4 - Pezucmop M/IT-0,125-10 kOm

5 - Peszucmop OM/T-0,125-330 Om

6 - Peaucmop M/IT-0,125-18 «kOm

7 - Pesucmop M/IT-0,125-3 kOm

8 - Kowdencamop KM-6-0,15 mxk® H50
9 - Kowdexncamop KM-6-0,05 mk® H33
10 - KoxdeHcamop KM-6-1 mxk® H33
11 - Kowdexcamop KM-6-0,15 mk® H50

12 - Kondexncamop KM-6-0,01 mx® H33
13 - Tpansucmop KT315A
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] = Pesucmop MIT-02512 k0m
2 = Fesucmap MAT-025-18 k0m
3 = Fesucmap MAT-025-5 1 xk0m
§ = Pesucmop MAT-025-12 k0m
5 = Pesucmap MAT-025-18 x0m
& = Pesucmap MAT-025-5 1 k04
7 = Fesucmap MAT-0725=5 1 k0w
& - Pesucmop MAT-025-12 k0w
9 - [panzucmap KT356

10 - Tpawsucmaop KT35106
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1 - Pesucmop M/IT-0,125-330 Om

2 - Pe3zucmop M/AIT-0,125-56 kOm
3 - Pesucmop M/IT-0,125-330 Om
4 - Peaucmop MAT-0,125-5,6 kOm
5 - Koxdexcamop KM-6-5 v®

6 - Kowdexncamop KM-6-150 H®

7 - Kowdewncamop KM-6-62 H®

8 - Kondexcamop KM-6-1000 H@®

9 - Kowndencamop KM-6-1000 H®

10 - fuod 418

11 - fAuod 418

12 - TpaHsucmop KT3151

13 - Kamywka 0,1 M[H

14 - Kamywka 0,71 M[H
15 - Kamywka 0,2 MH
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! = Pesucmop MAT-05-6.2 k0n
! = Pesucmap MAT-05-10 k0n
! = Pesucmap MAT-05-22 k0m
! = Pesucmop MAT-05-680 Om
! = Pesucmap MAT-05-56 k0w
7 - fuod 49K

12 = Tpawiucmap (T 164



Yeunumens ¢ 2anbBaHuveckou
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1 - Pesucmop M/T-0,25-3000 m
2 - Pesucmop MAIT-0,25-150 kOM
3 - Pesucmop MAT-0,25-2 kOM
4 - TpaHcgpopmamop TA

5 - TpaH3aucmop 1605

6 - Auod 49
7-9 - fuod 4220
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Lipraman Cusnaach
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T 2 - Peawcmagr MAT-025-7 kv

3 4 = Pesuomagn MAT-02556 xlm
5 6 - Pesvcomagn MAT-025 70 kM
£ 8 - Fesucmao MAT-L0 25-820 Om
9 4 - fuad KOTOZ5

15 B - Tmwsucmoo MG 24

Kpurtepum ouenku:

- «3a4TEHO» BBICTABIISICTCS CTYICHTY, €CIH OOYYaIOUIMICS 3HAeT y4eOHBIN
Marepuan, TPaMOTHO M B IIE€JOM JIOTUYHO €ro u3jiaraj, He JOIyCKal
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE;

- «HE 3a4TEHO» €CIM OOYYaIOMIMICS HE PACKpPbUI CYHIHOCTH IMTOCTaBJIECHHOTO
BOIpOCa, HE 3HAET yueOHOro Marepuana, Ju00 JOMyCTUII rpyOble OMMUOKY B
OTBETE Ha BOIPOC, HE CMOT OTBETHUTH Ha JIOTIOJIHUTEILHBIE BOIIPOCHI



N LN E

Tembl pedepaToB

UyBCTBUTENBHBIN MUKPOGOH C YCUIIUTETIEM Ha MATIOIIYMSIIUX TPAH3UCTOPaX.
Ycmmrenb Hi-Fi Ha KOMIUIEeMEHTapHBIX MOJIEBBIX TPAH3UCTOPaAX.

bnok 3anmtet YM3Y u AC.

DNEKTPOHHBINA PETYISITOP TPOMKOCTH.

Perynstop rpoMkocTu 1 TeMOpa

VYcunurenb 4aCTOThI, HA3HAYEHHE JIeTaIeH, OIKIII0UEeHUE

[TpeoOpasoBareis Hanpsbkenns 12B /220B 50Hz.

MaruuTHbIi yCHIIUTENh: O0LIMEe CBEACHUS, CXeMa, MPUHIINI JEHCTBUS

APOCCCIbHOI'0O MArHMTHOTO YCUIIUTCIIA

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.

[TopraTtuBHas paguocranmus Ha 28 MI'T]

DneKTpruyecKast 3aKUrajaka Juis rasa.

MarneTtu3zarop AJis KUAKOCTH.

Mukponpoueccopsl: cxema, IPUHIUI JCHCTBHS, Ha3HAYCHHE
Opnnonuneiinas cxema TIT ¢ ABP

BHyTpeHHee pacnpeieTuTeNbHOE YCTPOMCTBO KOpMOLIEXa.
Cxewma Boimosinenus T11 va BH u HH.

[Ipumenenne ACKYD na TII nuaum 110xB

Cxema pa3menieHus peneiHon 3amuThl Ha TI1
DJIEKTpUYECKAs CXeMa reHepaTopa MOIMHOCTEIO 100kBT
[InaH cxeMa KOPOBHMKA C HAHECEHUEM CHIIOBBIX CETEH.
Onnomuneiinas cxema TII knockoro Tuma ¢ 2 Tpancgopmaropamu
CxeMa NOoJKIIIOUEHNS aCHHXPOHHOTO JIBUTaTENs

CxeMa NOJKIIIOUEHUS CUHXPOHHOTO JIBUTaTelIs

(CxeMa BBINOJHEHUS BBIKITIOYATEN S Harpy3KH

biiok ynpaBieHus moxapooXpaHHON CUTHAIU3alHen
[ToaxmntoueHnue nudToBOro 000pyI0BaHUS
Pacnpenenurenbasbiil mut 10xB.

Pacnpenenurensublii mut 0,4xB.

CxeMaTnyeckoe UCTIOTHEHNE aBTOMOOMIIBHOIO TeHepaTopa
Cxema 3ameneHus TuHUH s1exTponepenad 10-6 kB
NHayKIMOHHBIN HATpEBATEIb

Kpurepuu onenku:

«3a4TEHO» BBICTABIISETCS CTYACHTY, €CIM OOy4YaroIIMHCs 3HAET y4eOHBIH

Marcpuajy, rpamMOTHO M B HOCJIOM JIOTMYHO Cro H3jiaraljl, HC OOITyCKall

CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE;
«HE 3aUTEHO» €CIM 00YyYarouuics HE PACKPbUI CYIIHOCTH MOCTAaBIECHHOTO
BOIIPOCA, HE 3HAET YYeOHOTro MaTepuana, Ju00 JTOMyCTUll rpyObie OMMOKHA B
OTBETE Ha BOIIPOC, HE CMOT OTBETUTH HA JOTIOJHUTEIIHHBIC BOITPOCHI



Bomnpocs! k 3a4éry

Komnerenrs

Bomnpocsr

N 1-3omnk-2 Odopmiser
CICHUATBHYIO TOKYMEHTAIIUIO
npoeccruoHaIbHON
JESITeIbHOCTH B COOTBETCTBHH C

ECK]I

1. Obnactb pacnpocTpaHeHHUs;

2. CocTaB U KJacCU(pHUKAIUS CTaHIAPTOB;
3. O603nauenue cranaapros ECKJ/I;

4. Buenpenue crangaptoB ECK/;

5. O6mme TpeOoBaHUS K TEKCTOBBIM
JIOKYMEHTaM;

6. TpeboBaHMsI K TEKCTOBBIM JIOKyMEHTAM,
COJIEp>KaIM B OCHOBHOM CIIOIIHOM TEKCT;
7. TpeOoBaHUsI K TEKCTOBBIM JOKYMEHTaM,
coJiep KallliuM TEeKCT, pa3OuThIil Ha rpadbl;
8. TpeboBanus K 0POPMICHUIO TUTYIHHOTO
JIUCTA,

9. TpeboBanust kK 0HOPMICHUIO TOKYMEHTOB
IIpU JIBYXCTOPOHHEM CBETOKOHPOBAHUH;
10. TIpaBwiia BEITOTHEHUS CTPYKTYPHBIX
CXeM;

11.  TlpaBuiia BHIIOJTHEHUS
(YHKIIMOHATBHBIX CXEM;

12.  TlpaBuiia BHIIOTHEHUS
MPUHITUITHATBHBIX CXEM;

13. TlpaBuia coequHEHUS CXEM
COCJIMHCHM;

14.  TlpaBuiia BBIIOJTHEHUS CXEM
MOJKJIFOUCHUM;

15. IlpaBuia BBIOJHEHUS OOIIUX CXEM;
16. IlpaBuiia BBIIOJTHEHUS CXEM
PacIoNOXKEHUS;

17.  TlpaBuiia BBIIOJIHEHUS
KOMOMHHPOBAHHBIX M COBMEIIECHHBIX CXEM;
18. O6o3HaueHus ycIoBHbIE OYKBEHHO-
1 poBkIe, MPUMEHSIEMbIE Ha

19. onexkTpuUYeCcKUX cxemax;

20. OO6mue npaBuiia MOCTPOCHUS
YCJIOBHBIX 0003HAYCHUM;

21. IIpaBuia BBIIOJHEHUS YEePTEXKEM
KT'YTOB, KaOeJiel  MPOBOJIOB;

22.  BHyTpeHHee 3IeKTpUYECcKOe
ocenieHue. O0nMe MoJI0KEeHHU .




Kpurepuu onenku:

«3aUTEHO» BBICTABISICTCSl CTYACHTY, €CIM OOYYaloIIUNCsA 3HAET Yy4eOHBI
MaTepuas, TpaMOTHO U B II€JIOM JIOTHYHO €ro H3Jaraj, He JOIyCKal
CYIIECTBEHHBIX HETOUHOCTEH B OTBETE;

«HE 3aYTEHO» €clIM OOYy4aroUIMiCs HE PacKpbUl CYIIHOCTH IOCTAaBJIEHHOI'O
BOMpOCa, HE 3HAET yueOHOro MaTepuaa, T1M00 JOMyCTHII rpyOble OMMUOKY B
OTBETE Ha BOIMPOC, HE CMOT OTBETUTH HA JIOMIOJHUTEIHHBIEC BOTIPOCHI



