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counanbHOU 3amuThl Poccuiickoit @eneparun ot 22 HosiOpsa 2023 1. N 832H.

PazpaboTuuk:
Kanyctuna E.N., npenonaBarens OI'AIIOY «AleKCEEBCKUMN KOIIEIK



COAEPKAHHUE

1. [TACITOPT PABOYEN ITPOT'PAMMBI MJIK
2. PE3VYJIBTATBI OCBOEHUA MJIK
3. CTPYKTYPA 1 COAEPXAHUE M/IK

4. VCJIOBUS PEAJIU3AIINN PABOYEM ITPOTPAMMBI MJIK

5. KOHTPOJIb 1 OUEHKA PE3VJIbTATOB OCBOEHMA M/IK

CTp.

18

19



1. MACIIOPT PABOYEM ITPOT'PAMMBI
MJIK 01.01 TexHo10rusi COOPKH, MOHTAKA M TEMOHTAKA DJIEKTPOHHBIX
npuOOPOB M YVCTPONCTB

1.1. O6aacTh NnpuMeHeHUs1 padoveil MPporpaMmbl

PabGouass mnporpamMma MEXIUCUMIUIMHAPHOTO Kypca SBISETCS YacCThIO
OCHOBHOW  MpOQEeCcCHOHAIbHOM  00pa30BaTeIbHOM  MPOTPaMMBI  CPEIHETO
npodecCHOHANbHOTO 00pa30BaHUsl - MPOrpaMMbl TMOJIOTOBKH CHEIHAINCTOB
cpeanero 38eHa B coorBeTcTBUU ¢ PI'OC CIIO cnenuansuoctu 11.02.16 MonTax,
TEXHUYECKOE OOCITYy)XKHMBaHHE M PEMOHT 3JIEKTPOHHBIX NMPUOOPOB M YCTPOWCTB B
YacTH OCBOCHHsI OCHOBHOTO Buaa aestenbHoctd (BJ]): Bremomnenue cOopkw,
MOHTaKa M IEMOHTaKa AJIEKTPOHHBIX MPUOOPOB U YCTPOMCTB U COOTBETCTBYIOIINX
npodeccuonansupix Komnerenuui (I1K):

I[IK 1.1. OcymectBiarh cOOpKy, MOHTa&X M JAEMOHTaX DSJICKTPOHHBIX
npuOOpOB M YCTPOWCTB B COOTBETCTBUM C TPEOOBAaHUSMU TEXHUYECKON
JOKYMEHTAIUU.

IIK 1.2. OcymecTtBiasaTh COOpPKY, MOHTaX M JEMOHTaX AJICKTPOHHBIX
npuOOpPOB M YCTPOMCTB M MX HACTPOMKY M PEryJIUpPOBKY B COOTBETCTBUHU C
TpeOOBAHUSIMU  TEXHUYECKOM JOKYMEHTAllMM W ¢ Y4eToM TpeOoBaHUM
TEXHUYECKUX YCIIOBH.

1.2. Hean u 3agaun MJIK — TpeboBanus k pesyabratam ocBoeHust MIK

C  uenpr0  OBJIAJEHUS  yKa3aHHbIM  BUJAOM  JIEATEIBHOCTH U
COOTBETCTBYIOIIUMU TPO(HECCHOHATBHBIMA KOMIETEHIMSMH 00yJaromuiics B
xoj1e ocBoeHus MJIK gomxkeH:

HMeTh NPAKTUYECKHIl ONBIT:

O1. BBIMOJHEHHUS HABECHOT'O MOHTAXKa,

O2. BBINOJHEHUS TOBEPXHOCTHOIO MOHTAXA 3JIEKTPOHHBIX YCTPOUCTB;

O3. BBINOJIHEHUS AEMOHTaXKa AIEKTPOHHBIX IPUOOPOB U YCTPOUCTB;

O4. BbIIIOJIHEHUSI COOPKM MOHTaka MUKPOCOOPOK, MOJYNPOBOJIHUKOBBIX
puOOpPOB B COOTBETCTBUM C TEXHUUYECKOMN TOKYMEHTaLUEH;

O5. mpoBeneHUsT KOHTPOJIS KauecTBa COOPKM M MOHTa)Ka 3JIEKTPOHHBIX
npuOOpPOB U YCTPOMCTB;

O6. BBINOJHEHHS HACTPOMKH M PEryJUPOBKH, IIPOBEACHUS HCIBITAHMS
AIIEKTPOHHBIX MPUOOPOB U YCTPONCTB CPEAHEN CIOKHOCTU C YUETOM TpeOOBaHUMN
TexHuueckux ycnouid (TY);

yMeTh:

V1. ucnosb30BaTh KOHCTPYKTOPCKO-TEXHOJIOTUYECKYIO TOKYMEHTALIMIO;

V2. npuMeHSTh TEXHOJOTWYECKOE OCHAIleHHe U  O0OpydOBaHHE K
BBITIOJTHEHUIO 3aJaHUS;

V3. BBINOJMHATH DJEKTPOMOHTaX M COOPKY 3JEKTPOHHBIX YCTPOWCTB B
Pa3IMYHBIX KOHCTPYKTHUBHBIX HCIIOJIHEHUSX,

V4. ocymecTBIIATE  MOHTaX  KOMIIOHEHTOB B METAJUIM3UPOBAHHBIE
OTBEPCTUS, KOMIIBIOTEPHBIM YIIPABJICHUEM CBEPJIOBKOM OTBEPCTH;



V5. nenate BBIOOp TPUIIONMHOW TIACTBI W HAHOCHTH €€ Pa3IUYHBIMU
MeToaaMu (TpadapeTHBIM, TUCIIEPCHBIM);

V¥6. ycraHaBnuBaTh KOMIIOHEHTHI Ha TUIATY: aBTOMAaTUYECKH U BPYUYHYIO;

VY77. BBINOTHATH MUKPOMOHTAK, TOBEPXHOCTHBI MOHTAX;

V8. BBINONHATH pacmaiky, AePEKTAlUI0 M YTHIM3AIUIO 3JIEKTPOHHBIX
AJIEMEHTOB, MPUOOPOB, Y3IJIOB U T.11.;

V¥9. ucnonp3oBaTh KOHTPOJIBHO-U3MEPUTENIbHBIE PUOOPHI MPU MPOBEICHUU
cOOpKHM, MOHT&Xa M JIEMOHTaXa Pa3IMUYHBIX BUJOB DJIEKTPOHHBIX MPUOOPOB U
YCTPONCTB;

V10. ynTaTh M COCTABIATH CXEMBl PA3IUYHBIX SJIEKTPOHHBIX MPHUOOPOB U
YCTPOICTB, X OTAEIBHBIX y3JI0B U KaCKaJ0OB;

V11. BRINOAHATh PAJUOTEXHUUYECKUE PACUEThl PA3IMUHBIX JEKTPHUECKUX U
IIEKTPOHHBIX CXEM;

V12. ocyliecTBasATh  DJIEKTPUUYECKYI0 M MEXAHUYECKYI0  PETYyIHpPOBKY
AIIEKTPOHHBIX MPUOOPOB M  YCTPOMCTB C HUCHOJIB30BAHUEM COBPEMEHHBIX
KOHTPOJIbHO-U3MEPUTENBHBIX MPUOOpoB 1 IBM B cOoOTBETCTBUU € TpeOOBaHUSIMU
TEXHOJIOTMYECKHUX YCIOBUI HA U3JIEIHE;

V13. cocTaBisiTh MakeTHbIE CXEMbl COEAMHEHUW JUIsl PEryJIupoOBaHUS U
UCIIBITAHUS DJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB;

V14. onpenensiTb M yCTPaHATh MPUYMUHBI OTKa3a pPaOOThl 3IEKTPOHHBIX
npuOOPOB U YCTPOMCTB;

V15. KoHTpOIMPOBaTh MOPSAOK M KauyeCTBO HCIBITAHUW, COACpPNKAHUE U
NOCJIE0BATEIBHOCTD BCEX 3TANIOB UCIIBITAHMS;

3HATh:

31 TtpeboBanmss ECKJI wu EgwmHOil CcHCTEMBI  TEXHOJIOTHYECKOM
nokyMmenraiuu (nanee - ECT/); cranmapra IPC-A-610D-MexayHapoaHbie
KPUTEPUU MPUEMKH AJIEKTPOHHBIX OJIOKOB;

32 HOpMaTuBHBbIE TpeOOBaHMA 1O MPOBEACHHUIO TEXHOJOTHYECKOTO
npoiiecca COOpPKH, MOHTaXa U JIGMOHTAXKa;

33 anroput™m OpraHu3alu TEXHOJIOTHYECKOTO Mpoliecca COOPKH;

34 BUIBI BO3MOXKHBIX HEHUCIIPABHOCTEH MOHTa)Ka U COOPKU U CIOCOOBI X
yCTpaHEHHUS,

35 mnpaBuwia M TEXHOJOTHUIO MOHTaXKa, JEMOHTaXXa M JKPaHUPOBAHMS
OTJIEJIbHBIX 3BEHBEB HACTPAUBAEMBIX 3JIEKTPOHHBIX YCTPOMCTB;

36 mnpaBuia U HOPMBI OXpPaHbl TPYJa, OXPaHbl OKPYXKAKOIIEH Cpeabl U
NOKapHOH 0€30MacHOCTH;

37 wHazHaueHWe u pabounme (QYHKIUH JeTajeil M Y3JI0B COOMpPAEMBIX
npuOOpOB;

38 nmpaBuia TEXHMYECKOM OKCIUTyaTaldid M yXoAa 3a pabouuM
000pyI0BaHUEM, ITPUCTIOCOOICHUSIMU U UHCTPYMEHTOM, TPUYUHBI BOSHUKHOBEHUS
HEMOJIAIOK TEKYLIEro XapakTepa Ipu MNPOU3BOACTBE padOT M METOJbl HX
yCTpaHEHHUS,;

39 wMeTonbl JMArHOCTMKM M  BOCCTAaHOBJIEHHS  pPabOTOCIOCOOHOCTH
AIIEKTPOHHBIX MPUOOPOB U YCTPOUCTB;

310 meTonbl PIEKTPUUYECKON, MEXAHUUYECKON U KOMILIEKCHOW PEryJIHpOBKU
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3IIEKTPOHHBIX MPHUOOPOB U YCTPOUCTB;
311 mpaBuia MOJHBIX MCHBITAHUNA 3JIEKTPOHHBIX MPUOOPOB U YCTPOUCTB U
cla4M MPUEMIIUKY.

IlepeyeHb 3HAHMUM U YMEHHUH B COOTBETCTBUM C NMPO(eCCHOHATBbHBIMU
crangapraMu  «COOpIIMK  3JIEKTPOHHBIX YCTPOMCTBY», YTBepPKIAEHHbII
npukazom MMUHHCTEPCTBA Tpyda U COUMAJbHOM 3amuTbhl Poccuiickoi
®egepanuu ot 14 uroas 2020 r. N 4211, «PeryJJupoBIIMK PaJif03J1eKTPOHHOMI
annmaparypsl U NIpudopoB», YTBep:KIeHHbI MpuKka3oM MuHHCTEPCTBA TPyaa
U coumnanbHoil 3ammThl Poccuiickoit Megepanun or 22 Hosiops 2023 r. N
832H, KoTOpbIe AKTYAJM3UPYIOTCH MNPH HM3YYEeHUH MEXKIUCHUILINHAPHOTO
Kypca:

1) u4HMTaTh KOHCTPYKTOPCKYIO U TEXHOJOTUYECKYIO JOKYMEHTALUIO;

2) BbIABIATH AedEKTbl COOPKU M MOHTa)Ka MPOCTHIX PAAMOIIEKTPOHHBIX
sueeK U (PYHKIIMOHAJIbHBIX Y3JI0B IPHUOOPOB;

3) BUIBI, XapaKTEPUCTUKH, OOJacCTM MPUMEHEHUS W  IpaBuia
WCITIOJIb30BAHUS MAsIILHOTO 000PYI0BAHUS;

4) TpebOoBaHMS K OpraHU3alMK paboYero MecTa MpH BHITIOJHEHUH PadoT;

5) BBIOMpATH NASTBHUK JJISI MOHTAXXHBIX Pa0OT.

1.3. IlnannpyemMble JJMYHOCTHBIE Pe3yJbTAaThl 0CBOCHHMA padoueil MporpaMmbl

JIP 4. IlposBnsitonuii u JEMOHCTPUPYIONIMIA YBaXKCHHE K IIIOIIM TpPYyAa,
OCO3HAIOUIMI IEHHOCTh coOCcTBeHHOro Tpyna. Crpemsiuiics K (HOpMHUPOBAHUIO B
CETeBOW cpelie JTMYHOCTHO M MPO(PECCHOHANBHOTO KOHCTPYKTUBHOTO «LH(POBOTO
ciena.

JIP 7. Oco3Haromuii NPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKA;
yBaXaroluii COOCTBEHHYIO M UYKYI0 YHUKAIbHOCTh B Pa3JIMYHBIX CUTYyaIUsX, BO
Bcex (hopMax M BUJAX JIEATEIbHOCTH.

JIP 10. 3abotsmuiics 0 3amuTe OKPYKalIIeH cpebl, COOCTBEHHOW U Uy KOU
0€30MacHOCTH, B TOM YHUCIe IUPPOBOH.

1.4. KosmmuecTBO 4acoB Ha ocBoeHue padoueii mporpammbl M/IK:

MaKCUMaJbHOW yuyeOHOW Harpy3ku oOywaromierocs - 164 gaca, B TOM 4wucIe:
ayIMTOpHON ydeOHO# paboThl oOydwaromierocs - 134 waca, m3 HuUX B Qopme
MPAKTUYECKOM MOATOTOBKU — 134 4acoB; MpPaKTUYECKUX 3aHATUU - 78 4acoB;
BHEAYJIUTOPHOM (CaMOCTOSITEIbHOM) yu4eOHOM padoThl o0y4aromierocs - 12 4acos;
KOHCYJIbTalMi - 12 4acos.

2. PE3YJIBTATBI OCBOEHUA MK

Pesynsratom ocBoenuss MJIK sBisieTcst oBiajieHne 00ydYarOIIUMHUCS BUIOM
NEeATeTbHOCTH - BhimomHeHne cOOpKM, MOHTa)XXa M JIEMOHTa)Xa JJICKTPOHHBIX
npubOpOB W yCTpOHCTB, B TOM umnciae ob6mue kommereHnuu (OK) wu
npodeccuonanbubiMu KoMmeTeHusiMu (I11K):



Kon

HaunMeHoBaHue pe3y/ibTaTa 00y4eHHs

OK 0O1.

BeiOupate  cmocoObl  pemreHus  3aiad  npodeccuoHaIbHON
AESATENbHOCTH MPUMEHUTEIHHO K Pa3JIUYHBIM KOHTEKCTAM.

OK 02.

Hcnonb3oBaTh COBpPEMEHHBIE CpEACTBA IIOMCKA, aHaiIM3a W
UHTEpHpeTauuu uHhopMalmiu U HHOOPMAIMOHHBIE TEXHOJIOTUHN /IS
BBITIOJIHEHHUS 33/1a4 MPO(PECCUOHAILHON AESITEIbHOCTH.

OK 03.

[T1arupoBaTh M pean30BBIBaTH COOCTBEHHOE MPOQECCHOHATBHOE U
JUYHOCTHOE pa3BUTHE, NPEINPHHUMATEIBCKYIO JEATEeIbHOCTh B
npodecCuoHAIbHON c(epe, MCIOoab30BaTh 3HAHUS 10 (UHAHCOBOM
I'PAaMOTHOCTH B Pa3JIMYHBIX JKU3HEHHBIX CUTYaIUsIX.

OK 04.

OddexkTuBHO B3aMMOJEHCTBOBATH M pabOTaTh B KOJUICKTUBE W
KOMaH7Ie.

OK 05.

OcymecTBIATh YCTHYKO M TIMCBMEHHYKD KOMMYHHUKAIMIO Ha
roCyJlapcTBEHHOM si3bIke Poccuiickon @exnepanyu ¢ y4ETOM
0COOEHHOCTEH COIMAIbHOTO M KYJbTYPHOTO KOHTEKCTA.

OK 06.

[IposiBAsTH IPaKIaHCKO-aTPUOTUUECKYIO HO3ULHUIO,
JEMOHCTPUPOBATH OCO3HAaHHOE MIOBEJICHNE Ha  OCHOBE
TPaJULMOHHBIX OOIIEUYETIOBEUECKUX IIEHHOCTEH, B TOM 4YHUCIE C
Y4ETOM TapMOHHU3AMU MEKHALMOHAJIBHBIX W MEXPEIUTHO3HBIX
OTHOIIEHUH,  NPUMEHATh  CTAaHAAPTHl  AHTUKOPPYNLIMOHHOIO
[IOBEJICHUSI.

OK 07.

ConeilicTBOBaThH COXPaHEHUIO OKpYy>Karolen Cpebl,
pecypcocOepeKeHnIo, MPUMEHSITh 3HaHUS 00 M3MEHEHUM KIMMaTa,
OPUHIUIBL OEPEKIMBOrO MPOU3BOACTBA, 3PPEKTUBHO NEHCTBOBATH
B UPE3BBIYANHBIX CUTYaAIIUSIX.

OK 09.

[Tonmp30BaThCA npodeccruoHanTbHON JOKYMEHTAIUEN Ha
roCy1apCTBEHHOM U HHOCTPAHHOM SI3bIKaxX

IIK 1.1.

OcymiecTBiaTh COOpPKY, MOHTaX M JEMOHTaX AJIEKTPOHHBIX
npuOOpOB U  YCTPOWCTB B COOTBETCTBUM C TpeOOBaHUSIMHU
TEXHUUYECKOHN TOKYMEHTAIIUH.

IIK 1.2.

OcymiecTBiaATh COOPKY, MOHTaX M JEMOHTaX JJIEKTPOHHBIX
npuOOpoOB U YCTPOMCTB M HMX HACTPOWKY M PETYJIUPOBKY B
COOTBETCTBUM C TPEOOBAHUSIMM TEXHUYECKOW JTOKYMEHTALUU U C
y4€TOM TpeOOBaHUI TEXHUYECKUX YCIOBHIL.




3. CTPYKTYPA U COAEP KAHUME MJ/IK

3.1. O6bem M/IK u BuabI yueOHOM padoThI

Buna yuyeoHoi padoThI Oo0bem
4acoB
HOBBIH
MaxkcumasnbHasi yueOHas HArpy3kKa (scero) 164
AyautopHass y4deOHasm paOora (o0s3aTesbHbIE Yy4eOHbIE 134
3aHsATHS) (BCEro)
U3 HUX B (popMe MPAKTUYECKOM MOATOTOBKHU 134
B TOM YHCJIE:
TEOPETHYECKUE 3aHATHS 56
Ja60paTopHbIE PaOOTHI
PaKTUYECKUE 3aHATHUS 78
KOHTPOJIbHBIE pabOThI
CamocrosiTesibHasi padoTa 00y4aromerocs (Bcero) 12
B TOM YHCJIE:
CocraBieHuEe KOHCIIEKTA 6
CocraBieHue npe3eHTauun 6
Koncynpranuu 12
[IpomexxyTouHast arTectauus B popMe IK3amena 6




3.2. Temarunueckuii mian u coaepxkanue MJIK 01.01 TexHo10rust cOOpKH, MOHTAKA M IEMOHTAKA 3JIEKTPOHHbIX
NpPUOOPOB U YCTPOHCTB

1. CocraBienue koHcnekra: Opranu3zamus cOOpOYHO-MOHTAXKHBIX paboT. Texmpouecc
cOOpKH, MOHTa)Ka M JICMOHTa)Ka

HaumenoBanue | Coaep:kaHue y4eOHOro MaTepuaJa, JjadopaTopHble padoThl M NPAKTHYECKHUE 3aHATHS, B | O0bem Koabt
pa3nesioB TOM 4HcJie B (popMe NPAKTHYECKOH MOATO0TOBKH, CAMOCTOsITe/IbHasi padoTa 4yacos KOMMeTeHIuii
MeKIUCHUILINHA 00y4Jaromuxcs (OK, IIK),
pHOro Kypca JIMYHOCTHBIX
(MIAK) u Tem pe3yJbTaToB
(JIP), ymenmii
(Y), 3nanuii (3),
(popmupoBanu
10 KOTOPBIX
crnocod0cTByer
3JIeMEeHT
NMPOrpamMmbl
1 2 3 4
Pazgen 1. 164
Beinonnenue
TEXHOJOTHIECKHIX
MIPOLIECCOB
cOOpKH, MOHTaXa
U JIEMOHTaXKa
ANEKTPOHHBIX
puOOPOB U
YCTPOMCTB
Tema 1.1. Copepxanue yueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4 OK 1-7,9
OcHOBBI 1 CoBpemenHoe nipeanpustre. [[puHINIIBI OpraHU3aliy MPOU3BOICTBEHHBIX TTPOIIECCOB. K 1.1.-1.2.
TEXHOJIOTUHU TexHoIOrHUeCKre 0COOCHHOCTH IPOU3BOACTBA JICKTPOHHBIX IIPHOOPOB U YCTPOUCTB. | 2/2 O 1-6
NPOM3BOICTBA JlabopaTopHbie paboTHI * VY 1-15
SJICKTPOHHBIX [TpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MO OTOBKH */E 31-11
nprOOPOB 1 KonTponbHbIe paboTh * JIP 4
YCTPOJCTB CamocTosTeapHas padoTa 00yJaronuxcs: 2 JJIIIF 170




2. Koncynpranus

Tema 1.2. Copneprxanue yueOHOTO MaTepuana, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU 4 OK 1-7,9
TexHomornueckas K 1.1.-1.2.
JOKyMEHTaIus U 0O 1-6
HOPMATHBEHEIE 1 TexHonornueckas JOKyMEHTAIUs, IpUMEHsieMasi pu cOOpKe, MOHTaXXE U IEMOHTaXKe 22 v 1-15
TpeOOBaHUS K OMuy. 31-11
MPOBEJICHUIO JIP 4
cOOpKH, MOHTaXa JIP 7
W NeMOHTaKA JlaGopaTopHbie paboTHI _ * JIP 10
MEKTPOHHBIX [TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpMe MPAKTHUECKOM IMOATOTOBKH *[*
NpUGOPOB 1 KonTponbHbIe paboThI *
YCTPOIHCTB CamocrosTensHas padora 00yJaromuxcs 2

1. CocraBnenue koHcnekra: TpeboBanus MexayHaponusix cranaaptos [PC, ISO/MOK k

MIPOBEICHUIO TEXHOJIOTUYECKOTO Mporiecca COOpKU, MOHTaxa 1 ieMoHTaxa Dl1unY

2. Koncynpranus
Tema 1.3. Coneprkanue yueOHOTo MaTepuaa 34 OK 1-7,9
Buapt 1 TumoBsie TEXHOJOTHUECKUE MTPOIECCH MOHTAXa JIEKTPOHHBIX MPHOOPOB 1 ycrpoiicts. | 10/10 K 1.1.-1.2.
MOHTaKHBIX 2 HagecHoit MmonTax. [TeuarHbie mwiatel. [TapaMeTpbl IPOBOIOB, PACYET ONTHMAIBHOTO O 1-6
pabor. CCUCHHUSL. VY 1-15
Texnonorus 3 Marepuansl 11 NaiKy: IPUIIOU, (IFOCHL, OTMBIBOYHBIE KMAKOCTH. OXJIaK1afoIue 31-11
HaBECHOI'O KUIKOCTH U ciiper. beccBuHIOBBIE TexHOMOTHH. OOOpYIOBaHUE M HHCTPYMEHTHI JIJIS JIP 4
MOHTaXXa u BBITTIOJTHEHMSI HABECHOT'O MOHTa)ka. BuIbI MasIbHUKOB U MasJIbHLIX cTaHIMH. I1alika JP 7
cOopKH «BOJIHOIM» NPUIIOS, NOTPYKEHUEM, H30MpaTeIbHas NalikKa. JIP 10
SJIEKTPOHHBIX 4 MeTtouka pa3paboTKH TEXHOJIOTUYECKOTO MPOIIECCa HABECHOTO DIIEKTPOMOHTAXKA.
npubopos u TexHonorust BHyTpUOIOYHOIO MOHTAKA: )KT'yTaMH, JJIEHTOYHBIMU MPOBOJIAMHU U
YCTPOHCTB KaOeJIsIMH, CTPYHHBI MOHTAX.

5 OcHOBHBIE 1e(EKTH HABECHOTO0 MOHTaxa. KOHTpOJIb KauecTBa Mmaku. Buabl KOHTPOJIS.

JlaGopaTopHbie paboThI *

[IpakTrueckue 3aHATHSI, B TOM YHCIIE€ B JOpMe MPAKTHUECKOM IMOATOTOBKH 18/18

1. OdopmieHne MapIIpyTHON KapThl HA TEXHOJIOTUYECKYIO ONIEPaIlii0 HABECHOTO MOHTa)Xa
MEeYaTHOM IUIAThI 3aJaHHOTO AJIEKTPOHHOIO YCTPOKUCTBA

2. Brimonuenue IMPOBCPKU COOTBCTCTBUS HOMUHAJIOB KOMIUICKTYIOIIUX PAAUO3JICMCHTOB Ha
BBITMOJTHEHHE MOHTaKa AJIEKTPOHHOT'O YCTPOMUCTBA MO MPUHIUIHAIILHOM cXeMe yCcTpoicTBa
3 .BreimonHeHue BXOJAHOTO KOHTPOJIA NCYATHBIX IJIAT OIITUYCCKUM MCTOJOM. Brimoanenune
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orepaiuii GoOpMOBKHU BBIBOJIOB 3JIEKTPOPAAUOIIEMEHTOB U KOMIIOHEHTOB MOJT
TEXHOJOTMYECKHE OTBEPCTHUS IEYATHOM IJIaThI

4. BbINIOJTHEHHE HABECHOTO MOHTaKa JIEKTPOHHOTO YCTPOMCTBA IO 3aIaHHOM AJIEKTPUUYECKOM
IIPUHIUIINATIBHON CXEME YCTPONCTBA

5.BeimonHenue paboT Ha YCTaHOBKE aBTOMAaTHYECKOTO CBEPJICHUS OTBEPCTUH 1JI1 HABECHOTO
MOHTaKa Ha I€YaTHOM IuiaTe

6. BellmonnHEHNE HABECHOTO MOHTAXa 3JIEKTPOPATUOKOMIIOHEHTOB Ha IMEYaTHYIO IJIaTy
7.3roToBrieHue KIyToB 10 33JaHHBIM TapameTpaMm. Beinonnenue nuieii(oBbIX COeTMHEHNI
8. BbIlmotHEHNE BXOTHOTO KOHTPOJI 3JIEKTPOPATUOIIEMEHTOB U KOMIIOHEHTOB,
IpeIHA3HAYEHHBIX I MOHTa)ka 3JIEKTPOHHOI'O YCTPOHCTBA

9. BpInoaHEeHNE ONTUYECKOr0 KOHTPOJIS MasHbIX W3/1eInii. BeIOIIHEHNE 3IEKTPOMOHTaXa
3JIEKTPOHHOT0 6J10Ka. Beimonnenne o0padotku PK- kabesst 11t MOATOTOBKH K MOHTAXY

KoHTposibHBIE PabOTHI

CamocrosTenbHas paboTa 00y4aronmxcs

1. CocraBnenue koHcniekTa: OcHaleHne pabouuX MECT MPU MOHTaXeE M COOPKE AIEKTPOHHBIX
npuOOPOB U YCTPOUCTB.

2. CocraBiieHUE KOHCIIEKTA: [ pynIoBble METOIbI TTAKH.

3. CocraBiieHue npe3eHTanuu: MapuipyTHble KapThl TEXIPOIIECCa HABECHOTO MOHTaXa.

4. KoHcynpTanus

5. Koncynpranus

6. Koncynbranus

Tema 1.4.
Texnonoruu
IIe4aTHOr'O
MOHTa)Ka 1
AIEKTPOHHBIX
puOOPOB U
YCTPOMCTB

Coneprkanue yueOHOT0o MaTepuaia, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 14

1 OCHOBHBIE CBEJICHUS O IEYaTHOM MOHTaxke. KOHCTPYKTOPCKO-TEXHOIOTHYECKAs
knaccugukanus 111, KoHCTpyKTHBHO-TEXHOJIOTHUECKUE XapaKTEPUCTHKH IJIaT 4/4
neyaTHoro moHtaxa (I11TM).

2 OCHOBHBIE TEXHOJIOTHUECKHUE MTPOLECCH] U3TOTOBJICHUS MEYAaTHBIX IIaT. TpeboBaHMs K
MeYaTHbIM Iu1aTam. Metamm3anus oTBepcTril. [ToKpeITUS MO alKy.

JlaGopatopHbie paboThI *

[IpakTrueckue 3aHATHSI, B TOM YHCIIE€ B opMe MPAKTHIECKOM IMOATOTOBKH 6/6

1. U3yuenue u aHanM3 TEXHOJOTUM MAWKU HABECHOIO MOHTAXka MEeYaTHBIX IJIaT BOJTHOU
MIPUIIOA.

2. PazpaboTka cxeMbl B3aMOACHCTBHUS OHOCTOPOHHEN M IBYCTOPOHHEH BOJIHBI IPHUIIOS C
MeYaTHON MIATOM.

3. 3yuenue u aHanu3 TEXHOJOTUM MAWKU HABECHOI'O MOHTaXka MEYaTHBIX IIaT

OK 1-7.9

K 1.1.-1.2.

0 1-6
Y 1-15
31-11
JIP 4
JIP 7
JIP 10
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I/136I/IpaTeJ'IBHBIM METOJ0M.

KonTponbHbIe paboThI

CamocrosiTenbHas padoTa 00yJaronuxcs

1. CocraBnenue koHcniekTa: JJocCTOMHCTBA U HEIOCTATKU ME€YATHOTO MOHTAXA.

2. CocraBiieHre KOHCIIEKTa: Marepuaisl, TpUMEHsIeMbIE TTPU U3TOTOBICHUN U 00paboTKe
MEYATHBIX TUIAT.

3. Koncynbranus

4. Koncynpranus

Tema 1.5.
Texnomorus
MMOBEPXHOCTHOTO
MOHTaXa

Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU

1

TexHomornyeckuit IMPOLCCC MOBECPXHOCTHOT'O MOHTAXKa U €ro OCHOBHBIC I'PYIIIBI.
Metoauka pa3paboTKi TEXHOJIOTUYECKOTO MPOIIecca 3JIEKTPOMOHTaXa ¢ TIOBEPXHOCTHO
MOHTHPYCMBIMU  3JICMCHTAMMU. bazoBrIe  »iIEMEHTEHI IMMOBCPXHOCTHOI'O  MOHTaXa.
[ToBepxHOCTHO MOHTHpOBaHHBIC H3neauss (SMD - xommoHeHThI). THUIBI KOPITYCOB.
0O603HaueHNe paaodJIEMEHTOB

TexHonorun makk B TEXHUKE IMOBEPXHOCTHOTO MOHTaXa. ABTOMATU3WPOBAHHBIC
CIocOOBI MalKK: Maika BOJHOW MPUIIOs, OECCBUHIIOBAsI, KOHBEKIIMOHHAS Taiika, maika
B a30THOM W mapoda3zHoi cpene, ceaeKkTuBHas naiika. O00pyI0BaHNE TEXHOJIOTHUECKUE
npoiieccel, npuMeHenrne. OcoOeHHOCTH py4HOil naiika SMD — KOMITIOHEHTOB.

Tpadapernas mnedarp mnpumnoiHoi mactoir. I[lpumenenue. Tpadapersl. Bumbr
tpadaperoB. TexHonorus usrotosieHus tpadapeton. [lasmbHbie mactel. CocTaB H
Kiaccudukanusi, mpaBmia padoThl ¢ mactaMu. Bribop mpumnoiiHoi mactel. OCHOBHBIE
omepauud TEXHOJOIMU TpadaperHoil meuaTH. TexHOJOrHs HaHECEHHE KJIeeB
(anpre3uBoB). TpeboBanus k anre3uBy. Jlo3aTopsl (IUCIIEHCOPHI). THIIBI.

TexHonornueckoe 060py10BaHNE MOBEPXHOCTHOIO MOHTaXa. XapaKTEPUCTUKH U
Bubl. [lasiibHOE 060pynoBaHMe AJIsi TOBEPXHOCTHOTO MOHTaka. MeTo/ b HarpeBa.
[Teun ommaBnenus. Tepmornpoduias. Tumbl. Y cTraHOBKa KOMIOHEHTOB ITOBEPXHOCTHOTO
MOHTaka. ABTOMATEI IMMOBCPXHOCTHOI'O MOHTAaXa (HOC.HGI[OB@.TG.HBHOI‘O, napajjieJibHOI'O
¥ KOMOMHUPOBAHHOTO THMA). THITBI HAKOMUTENCH. Y CTAHOBKHU TpadapeTHON MeyaTH.

KoHTpons kauecTBa MOBEPXHOCTHOTO MOHTaxa. BHUIbI KOHTPOIS M 000pyIOBaHHE.
ABTOMaTH3a1Usl KOHTPOJISl COOPKM M MOHTa)Ka MEYaTHBIX IIaT

O6ume TpeboBaHus K COOpKE AIIEKTPOHHBIX Y3JI0B HA OCHOBE TOBEPXHOCTHOTO
moHTaxa. [TocnenoBarenbHOCTh cOOpKU U MOHTaka. Cxema mporecca. CAD-CAM —
cucteMbl. OCHOBHBIE TIOHSITHSL.

44
12/12

JlaGopaTopHbie pabOTHI

OK 1-7,9
IIK 1.1.-1.2.
O01-6
Y 1-15
31-11
JIP 4
JP 7
JIP 10
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[TpakTHyeckue 3aHATHS, B TOM YUCIie B (hOpMe MPAKTUUECKON MOATOTOBKU

1.UccnenoBanue u aHanu3 cieurKA KOMIIOHEHTOB re4aTHoro MoHTaxa (I1IM) u
KOHCTPYKTUBHBIX TPEOOBaHHM K MPUMEHSEMBIM [I€YaTHHIM ILJIaTaM

2.MccnenoBanue U aHAIM3 KOHCTPYKTUBHBIX y3JI0B TEXHOJIOIMH ITOBEPXHOCTHOTO MOHTaXa.
HccnenoBanue U aHAIU3 OCHOBHBIX KOHCTPYKTHUBHBIX KOMIIOHEHTOB (COCTaBJISIONINX ) y3J1a
MEYaTHOTO MOHTaXa U TPEOOBaHUI K HUM

3. OdopmieHre MapImIpyTHON KapThl TEXHOJIOTHYECKOTO MPoIlecca MOBEPXHOCTHOTO
MOHT@)Xa 3JIEKTPOHHOTO YCTpOMCTBa (10 33aHUI0 IIPENoJaBaTerIs)

4. OtpaboTKa IPaKTUUYECKUX HAaBBIKOB MPUMEHEHHsI py4yHOTro Tpadapera AJii HaHECEHUs
NasIbHOM NAcThl MPH BHIMOJHEHUU MTE€YaTHOTO MOHTAXKa 3JIEKTPOHHOTO YCTPOMCTBA

5. Pa3paboTka TexHOIOrHYeCcKOM mporpaMmMbl aJis aBTomata Mechatronika M60 1o ycraHoBke
SMD KOMIOHEHTOB. AHaJIN3 TEXHUYECKUX XApAaKTEPUCTUK yCTaHOBKAa SMD-KOMIIOHEHTOB
aBToMaToM M-60 1 HaHEeceHue NasiJIbHON NacThI

6. M3ydenue npuHIuIa paboTsl 1 OTPAOOTKA MPAKTHUECKUX HABBIKOB PaOOTHI C HACTOIBHOM
MeYbIO OIJIABJICHUS U METOAMKH BBIOOpA ONTUMAILHOTO TEMIIEPATYpHOTO PEKUMa MeUH
OTIABJICHUS

7. N3yuenne meToanku (pPyKOBOJICTBA) O MOI00pY NasuibHOM macTsl. [IpoBenenne BoiOOpa
000pyI0BaHUS JIJIs1 OTMBIBKY TOBEPXHOCTHO - MOHTUPYEMBIX JIEKTPOHHBIX YCTPOUCTB

8. I3ydyeHne ycTpoiCTBa U NMOPsIIKa SKCILTyaTalliu yIbTPa3ByKOBON CUCTEMBI OUUCTKU
(TTPOMBIBKH ) TTEYATHBIX ILJIAT

9. IIpoBeneHune aHamM3a TEXHOJIOTHH BBITIOTHEHUS OECCBUHIIOBOM MAaKKU B TEXHUKE
MTOBEPXHOCTHOI'O MOHTa)ka

10. ITpoBenenue aHanM3a TEXHOJIOTUHU BBITIOJIHEHUS] KOHBEKIIMOHHON NAalKH OIJIaBJICHUEM
JIO3UPOBAHHOTO IIPUIOS IPYU MOHTAXE MIOTHOYKOMITAHOBAHHOM IM€YaTHOM IUIATHI
11.IlpoBeaenue aHain3a METOIUKHU NASMOCTH KOHTAKTUPYEMBIX MAaTEPHAIOB B TEXHUKE
MTOBEPXHOCTHOI'O MOHTa)ka

12. Odopmienune Tabnuip! 1ePeKTOB MOBEPXHOCTHOTO MOHTaXa 3JIEKTPOHHOTO YCTPOMCTB
13. BrinmosiHeHue onepanuyii NoJAroTOBKY MeYaTHOM IJIaThl K MOHTaXY. BoinmosiHeHne
OTEpalMK MPOMBIBKH I€YATHOM TUIATHI C JIEMEHTAMH MOHTa)Ka B IPOMBIBOYHOM BaHHE.
[IpoBeneHye BU3yanbHOIO U ONITHYECKOTO0 KOHTPOJISI KAYECTBA I1€YAaTHOIO MOHTaXa
JIEKTPOHHOI'O YCTPONCTBA

26/26

KonTponbHbIe paboTh

CamocrosiTenbHas padoTa 00yJaronuxcs
1. CocraBnenue npeseHTanuu: [lapaMeTpsl U XapaKTePUCTHKHU 3JIEMEHTOB MMOBEPXHOCTHOTO
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MOHTaXa.

2. CocraBnenue npesentanuu: [laiika MK-u3nydennem. iMnynbcHas rpynmnosas naika.
Jlazepnas maiika [Ipenmy1iecTBa U HEIOCTATKH.

3. CocraBnenue npeseHtanuu: OcodbeHHocTH pyyHoi naiika SMD — KOMIIOHEHTOB.

4. KoHcynpTanus

5. Koncynpranus

6. Koncynbranus

Tema 1.6. Copneprkanue yueOHOT0O MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2 OK 1-7,9
Hemnasurie 1 [IpuHIMIIBI HENAAHBIX COEAUHEHUI. MOHTax coequHeHN HakpyTKoil. CoeTuHEeHne IIK 1.1.-1.2.
METO/IbI CKpy4YMBaHUEM M HAMOTKOH. TexHosnorus HakpyTku. COBpeMEHHOE NPUMEHEHUE O01-6
HEpPa3bEMHBIX HakpyTku. CoeIMHEHNE CKPYYUBAaHUEM U HaMOTKOM. KiteMMHOe coequHeHne 272 YV 1-15
COCIMHEHUH. proKaTueM. 3KUMHOE COSIMHEHHE CKATHEM («TepMUTIONHT») CoeTMHeHIEe 31-11
MIPOBOJIAIIIMMH TTacTaMU T eXHUKa MEKCOSAMHEHNI Ha OCHOBE TexHoyorui Press-Fit u JIP 4
JpYrue BUJbI HEMASHBIX COCAUHEHUM. JIP 7
JIaGopaTopHbIie pabOTHI * JIP 10
[IpakTHyeckue 3aHATUS, B TOM YHCiIe B (hOpMe MPAKTHUECKON MOATOTOBKHU: */E
KoHTposibHBIE pabOTHI *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 1.7. Copneprxanue yueOHOTO MaTepuana, B TOM 4Hcie B popMe NpakTUIECKOH MMOATOTOBKU 12 OK 1-7,9
Texnonorus 1 Bubl 1e)eKTOB MasHBIX COEAMHEHUH U TPUYKMHBI MX BO3HUKHOBeHUs. [ToHsATHE IK 1.1.-1.2.
pemonTa/ BHYTpEHHUX H CKBO3HBIX Ae()eKToB. MeTos! KOHTpous. Mepsl 1o npeaynpeskiesuo | 2/2 O 1-6
ACMOHTaXa Opaka M BOCCTAaHOBJICHHE MAsHBIX COeAMHEHUA.JIopaboTKa HeKadeCTBEHHBIX MasHbBIX Y 1-15
SJICKTPOHHbIX coenuuennid. [Tpeenbl KOppEeKTUPYIOUX fAeiicTBuii. [IpaBuia U IpUeMbl IEMOHTaXKA 31-11
npuOopoB u 3IIEKTPOPATUOKOMIIOHEHTOB. JIEMOHTAXK 3JIEMEHTOB C IIJIaThl B MEIKOCEPUIHOM M JIP 4
YCTPOHCTB eMHUYHOM MTPOU3BOACTBE. [TasyIbHUK JUIs IEMOHTAKA HJIEKTPOHHBIX KOMIIOHEHTOB. JIP'7
Yerpoiicto. [punimn padoTsl. PemonTHbIe ctanuu. OCHOBHBIE CITOCOOBI y1aIeHHS JIP 10
IPUIIOSI C TIOBEPXHOCTH Me4YaTHOM TuraTel. OCHACTKA ISl JEMOHTa)Ka KOMIIOHEHTOB.
[pornecc neMoHTaka MUKpocxeM. JledeKTamust ¥ yTHIIN3ausl SJICKTPOHHBIX
npuOOpoB, 1 ycTpoicTB. [IpaBuia u MOPSIOK YTHIU3AIIH.
JlaGopaTopHbie pabOTHI *
[IpakTUyeckue 3aHATUS, B TOM YHCIE B (hOpME MPAKTHUECKON MO OTOBKH 8/8

1 .BbimonHeHne AeMOHTaXxa IEYaTHBIX Y371a, COOPAHHOIO IO TEXHOJIOIMU HABECHOTO
MOHTaXa TEPMOBO3IYIIHON MNAasyIbHOW CTAaHLIMEH
2. BelnosiHeHNe J€MOHTaXka MEYaTHOTO Y314, COOPAHHOIO I10 TEXHOJIOTUU

14




TIOBEPXHOCTHOTO MOHTaXKa

3. 3ydyenne mopsiiKa v MPaBUil MPOBEACHUS YTUIU3AIUN JIIEKTPOHHBIX KOMIIOHETOB C
COJICpYKAaHUEM JParMeTaioB

4. Odopmnenne akta nedexranuu (mepeqns 1eEeKTOB) Ha MEYATHBIN y3ell AJIEKTPOHHOTO
YCTpPOHCTBA

KonTponbHbIe paboThI

CamocrosiTenbHas padoTa 00yJaromuxcs

1.  CocraBnenue npe3erTranuu: OCHOBHbIC TPUUUHBI CHUKCHHUSI BIIATOYCTOHYHBOCTH
npuoOpOB

2. Koncynpranus

Tema 1.8.
TexHonorus
cOOpKH
MOJIYIIPOBOTHUKO
BBIX TIPUOOPOB U
WHTETPATBbHBIX
CXeM

Copepxanue yueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU

1 CO6opoyHbIe MPOLECCH B MPOU3BOACTBE MOIYIPOBOIHUKOBBIX TPUOOPOB U
MHTETPAJIIBHBIX MUKpocxeM. Pasnenenue miacTud Ha Kpuctaisl. MOHTaX KpUCTaIOB
B KOpITycaX 3BTEKTUUYECKUMU IPUIIOSAMU U KiIesMU. MOHTaX KpUCTaNIOB B KOpITycax
JIETKOIIaBKUMU NpunosMu. O60pyaoBaHHE Ul MOHTaXa KPUCTAJIOB.
ABTOMaTU3MPOBAHHBII MOHTAX KPUCTAJUIOB B KOpPIycaxX BUOPAIIMOHHON MalKOH.
KoHTposb kauecTBa COOPOYHBIX ONEparuit

2 Caapka B IPOU3BOACTBE 3JIEKTPOHHBIX TPUOOPOB U ycTporcTB. CrIocoObI
IIPUCOEAVHEHHUS JIEKTPOAHBIX BBIBOAOB. OCHOBHBIE BUIBl. MUKPOMOHTaX U3AEIUN
WUHTErPAIILHON AJIEKTPOHUKU. IIpOBOIOYHBIN MUKPOMOHTAXK U3JEIINUN UHTEIPAILHON
JNEKTPOHUKHU. TepMOKOMIIPECCHOHHAS MUKPOCBAPKA. YIIBTPa3BYKOBask U
MHUKPOKOHTaKTHasi MUKpocBapka. Auddysnonnas mupocapka. OCHOBHbIE POLIECCHI
U 006opynoBaHue. ABTOMaTHYECKOE 000PYIOBaHUE U HHCTPYMEHTHI

MoOHTaX KECTKUMHU 00bEMHBIMHU BbIBOJIaMU. MOHTaX KpUCTAJUIOB HA TUIATe

3 ['epmeTuzanus u3aenuii 3JEKTPOHUKN U KOHTPOJIb T€PMETUYHOCTH. [ epMeTn3anus
Kopiryca MukpocxeMm. CrocoObl TepMeTU3alUU U TPOBEPKA Ha TePMETUIHOCTD.
['epmeTun3anust KOpIycoB CBapKoil. [ 'epMeTnzaius KopiycoB maitkoi. ['epmernsanus
nactMaccamu. beckopriycHast repmerusanus. KoHTposib repMeTHYHOCTH U3AETUH.
Buael KOHTpOs U UX XapakTepucTuka. OCHOBHbBIE MPUYMHBI CHIDKEHUS
BJIArOyCTOMYMBOCTH MPUOOPOB.

4 3aKIII0YUTEIbHBIE ONlepallii COOPOYHOTO MTPOU3BO/ICTBA MOIYIIPOBOIHUKOBBIX
IprOOPOB U MHTETPATIBHBIX CXEM.
5 [IporpeccuBHbIC HaMpaBICHUS B IPOU3BOJACTBE MOIYIPOBOIHUKOBBIX IPHOOPOB U

MHTETPAIbHBIX CXeM. ABTOMaTH3aIUs POU3BOICTBEHHBIX MTPOLIECCOB COOPKU

20

10/10

OK 1-7,9
IIK 1.1.-1.2.
O1-6
Y 1-15
31-11
JIP 4
JP 7
JIP 10
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| MOJIYTIPOBOTHUKOBBIX MPUOOP U MHTETPAILHBIX CXEM.

JlaGopaTopHble pabOThI

[TpakTHyeckue 3aHATH, B TOM YUCIie B (hOpMe MPAKTUUECKON MOATOTOBKU

1 .BeimonHeHue aHanu3a TEXHOJIOTHH BRICOKOIIIOTHON COOPKH U TOBEPXHOCTHOTO MOHTaXa
MHOTOKPHCTAJILHBIX MOJTyJiel Ha ocHOBe O6eckopmycHbix CBUC. N3ydenue TexHoaoruu
CBEPXTOYHOH COOpKM M MOHTaxa Ha ocHOBe MHOTOBBIBOJIHBIX CBUC ¢ mpumenennem BGA
KOPITYCOB

2. [IpoBeneHne CpaBHUTEIHLHOTO aHATN3a TEXHUIECKUX XapaKTEPUCTHK aBTOMATOB COOPKH
111 UMC ¢ minaHapHbIMHY BBIBOJAMHU

3.3amonHeHre TaOJIUIBI 0 OCHOBHBIM MPUYMHAM CHIDKEHUS BIArOCTOMKOCTH
MOJIYTIPOBOTHUKOBBIX MTPHOOPOB

4. CocTaBieHue TEXHOJOTUYECKOT0 MPOIIECC BAKYYMHOIUIOTHON TepMeTHU3aIuu
MOJTYITPOBOTHUKOBOTO MpruO0opa (10 3aJaHUI0 MPENOo1aBaTelIs )

5. BeIMOJHEHNEe CpPaBHUTEIHHOTO aHAIK3a 0 OCHOBHBIM CIIOCO0aM KOHTPOJIS
TePMETUYHOCTH TOIYIPOBOAHUKOBBIX MPHOOPOB M MHTErpaibHBIX cxeM. [IpoBeneHue
CPaBHUTEIBHOIO aHAJIN3a TEXHUUYECKUX XapaKTEPHUCTUK aBTOMATOB COOpKH  (BBIOOD
000py/I0BaHUs OCYIIECTBIIETCS IO KaTajJoraM) UHTErPajJbHBIX CXEM C IUIaHapHBIMU
BBIBOJIAMU

10/10

KoHTposibHBIE pPabOTHI

CamocrosTenbHas paboTa 00y4aronmxcs

Tema 1.9.
Texnomorus
cOOpKH M3ACITUIA
3JIEKTPOHHOU
TEXHUKHU

Copepxanue yueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU

1 Knaccudukanuio 31eKTpoHHBIX U 3JIEKTPUIECKUX COOPOK B COOTBETCTBUH C UX
Ha3HAYE€HHUEM B HCIOJIb3yeMOU AJIEKTPOHHOM anmnaparype. ba3zoBbie 31eMeHThI
cbopounsIx oneparuil. [TonsaTue 0 cOOPOUYHBIX eAMHUIIAX. Y3IIbI U AeTaId. Moaynu u
cyOmoaynu. BXogHOM KOHTPOJIB Y3JI0B U A€TaJICH.

OmnpeneneHre KayecTBa COOPOYHBIX SIHHII.

2 O060011eHHAs TOCIEI0BATENIBHOCTD IEPEX0A0B IpU COOPOUYHBIX onepanusix. BeepHas
cOopka. Buapl n opranuzanus KoHBeepHo# coopku. Opranu3aius pabodero Mecra
npu KoHBeliepHO# cOopke. COopka ¢ 0azoBoii AeTanbio. Opranuszanus padoThl
cO0pOYHOTO yJyacTKa. TpeOoBaHUs K MHANBUIYAJTbHBIM Pa00YMM COOPOUYHBIM MECTaM

3 TexHonorust cOOpoUHbIX paboT. OCHOBHBIE ATAIbI COOPOUYHBIX OTIEPALIU.
3aKIrounTeIbHBIC ONlepauu cOOpOUHbBIX padoT. [Topsaok COOPKU IITEKTPOHHBIX
u3/enuil, KOMIBIOTEPHON TEXHHUKH. Ja3epHBIX reHepaTopoB. OCOOEHHOCTH COOPKHU
MukpoIBM, mukpo6siokoB CBU-nnamna3ona, OnTo3JeKTPOHHBIX YCTPONCTB.

24

12/12

OK 1-7,9
K 1.1.-1.2.
O01-6
Y 1-15
31-11
JIP 4
JP 7
JIP 10
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4 TexHomornuecknii mporecc COOPKM TIEYaTHOTO y3Jla DJIGKTPOHHBIX  YCTPOMCTB.
CocraBieHne TEXHOJIOTUYECKOH KapTbl cOOpkH. MapHpyTHBIH TEXHOJIOTUYECKUN
nporecc COOpKH BIEKTPOHHOTO M3zenusd. [IoHATHS 0 MapLIpyTHBIX KapTax omnepanui
coopku. CocraBieHHe MapHIpyTHOM KapThl cOOpouyHBIX omepauuii. Pa3zpaborka
OIIEPALIMOHHOT0 TEXHOJIOTMYecKoro mnpouecca. IloHATHS 00 omepanMOHHBIX KapTax.
Omnpenenenue o0beMa oOmNeparMOHHONW KapTbl COOpKH OTAENbHOro Yy3ima. OCHOBHBIE
NOJpa3/IeIeHus U CIIy>KObl IPEANPUSATHS, YJAaCTBYIOIIHE B ONIEpaLUsIX COOPKH

5 O6urme TpeboBaHus K COOpKE AIIEKTPOHHBIX OJIOKOB U y37110B. [ToBpexxaeHne cOOpKH.
HedexTsl 1 HepueMyeMble Te(EKThI STEKTPUIECKUX U AIEKTPOHHBIX COOPOK:
MapKHUPOBKa, TUIOCKOCTHOCTH (M3rU0 U ckpyuuBaHue). JledexTsl 1 npu3HaKu
HapYIICHHUS TEXHOJIIOTHIECKOTO Iporiecca. JJopaboTka HeKaueCTBEHHBIX MasHbIX
AIIEKTPUUYECKHUX U IJEKTPOHHBIX COOPOK.

6 YcnoBust mpou3BOACTBA COOPOUYHO-MOHTAKHBIX pab0T. OXpaHa OKPYKAIOIIEH CPEIbl.
CanuTapHO-TUTHEHUYECKHE TPeOOBaHMS U TPeOOBaHMs 0€30MMaCHOCTH MPH MTPOBEACHUN
cOOpOYHO-MOHTAKHBIX PadoT. [IpaBuiia 1 HOPMBI OXpaHbI TPy

JlaGopaTopHbie paboThI

[TpakTuyeckue 3aHATH, B TOM YUCIIE B (JOPME MPAKTUUECKON MOATOTOBKU

1.M3yuenue u ananu3 ohopMIICHUST MapPIIPYTHON KapThl COOPOUHBIX OIEpaIuit
2.CocTaBieHue cXeMbl TOCIIeIOBATEILHOCTH COOpKU cucTeMHoro 6oka 1K
3.Pa3zpaboTka TEXHOJIOTUYECKOH cXeMbl COOpKHU OJI0KA MUTAHUS: TOCIIEAOBATEILHOCTH
YCTaHOBKH TOJYITPOBOJHUKOBBIX TTprOopoB, MC n OPD Ha 6a30Byr0 AeTanb (e4aTHYIO
njiary)

4.Pa3paboTKa TEXHOJOTHYECKON CXEMBbI COOPKH reHepaTopa MpsMOYTOJIbHBIX UMITYJIbCOB:
II0CJIEI0BATEILHOCTH YCTAHOBKH MOJYITPOBOIHUKOBBIX Mpubopos, UC u DPD Ha 6a30By10
JeTanb (MeYaTHYIO TIJ1aTy)

5. BoisiBnenue neekToB cOOpKU 3JIEKTPOHHOT'O MIEYaTHOTO Y314 (110 331aHUI0
MIPENO/1aBaTEIIs )

10/10

KonTponbHbie paboTh

CamocrosiTenpHas paboTa 00yJaronuxcs:

1.  CocraBnenue npe3eHranuu: JleQexTsl 1 HEMprueMieMble 1e()EeKThI AIEKTPUIECKUX U
AJIEKTPOHHBIX COOPOK

2. Koncynbranus

DK3aMeH

6

Bcero:

164//134
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4. YCJIOBUSA PEAJIN3AIIAU PABOYEN ITPOT'PAMMBI MJIK

4.1. TpeOoBanussi K MHHUMAJIBHOMY  MATE€PUAIbHO-TEXHUYECKOMY
o0ecne4yeHnI0:

Peanmuzanus paboueit mnporpammel MJIK mnpenmonaraer Hamuuue ydeOHOTO
kaOuHera «MeTpoJioTUM, CTaHIAPTU3ALMM M cepTHUPUKALMNY, JTadopaTopuu
«ONEKTPOTEXHUKI, «ONEeKTPOHHOI TEXHHUKNY, «udposoii u
MHUKPOIIPOLIECCOPHON  TEXHHUKW», «V3MEpUTENbHON TEXHUKW», MaCTEPCKOU
«CrnecapHast», « DIIEKTPOMOHTaKHAS».

O6opynoBanne yueOHOTro KabMHeTA:

Kowmrekt yaeOHO-MeTomnueckoi qokyMeHTanuu. Crenuain3upoBaHHas yueOHas
MeOeb: CTOJ MpenogaBaTes, CTy/ NpenogaBaTess, CTObI ISl CTYAEHTOB, CTY/bs
JUTSl CTYZIEHTOB, KJIacCHasl JIOCKa.

PabGouass mporpamma MokeT OBITh peajgn30BaHa C MPUMEHEHUEM pPa3IMYHBIX
00pa3oBaTeNbHbIX TEXHOJIOTH, B TOM YHCJIE C NMPUMEHEHHEM JIUCTAaHIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTHMA U 3JIEKTPOHHOTO 00YUYEHUS.

4.2. MudopmanuonHoe obecrnedeHne 00y4eHust

nepeyeHb Y4eOHbIX W3/IaHUM, SJIEKTPOHHBIX M3JIaHUH, 3JEKTPOHHBIX U MHTEepHeT-
pecypcoB, 00pa3oBaTeIbHBIX MIATHOPM, dJIEKTPOHHO-OMOIMOTEYHBIX CHCTEM, BEO-
CHUCTEM /I OpraHu3alldyd JUCTAHIIMOHHOTO OOy4YeHUS U YOPABICHUA WM,
UCIIONIb3yeMble B 00pa30BaTeIbHOM MPOIECCe KaK OCHOBHBIE U JIOTIOJHUTEIbHBIC
VUCTOYHUKH.

OcCHOBHBIC HCTOYHHUKH:

1. borawek, I. JI. TexHomorus MNOBEPXHOCTHOIO  MOHTaXa.
ABTOMaTHYeCKasi yCTaHOBKAa KOMIOHEHTOB : yueOHoe mocobue ana CIIO / I'. 1.
borauek, U. B. bykpun, B. 1. Uesnes ; nox penakuueir B. U. MeBneBa. — 2-¢
u3n. — Caparos, ExarepunOypr : IIpodobpazoBanne, Ypanbckuil dheneparbHbIN
yHuBepcuteT, 2020. — 103 c. — ISBN 978-5-4488-0779-4, 978-5-7996-2931-1.

JlonoTHUTEIbHbIE HCTOYHUKH:

1. CenmuBanoBa, 3.M. TexHoJOTHSI TPOU3BOJICTBA AIEKTPOHHBIX CPEJICTB:
yuebHoe mocobue/3.M. CenuanoBa. — Tamb6oB: M3n-Bo ®I'BOY BO «TI'TY»,
2017.- 80 c.

2. 3wipsHoB, 0. T. OcHoBbl pagnorexandeckux cuctem / FO. T. 3p1psiHOB,
O. A. benoycos, I1. A. ®eatonnn. — 2-e uzna., crep. — Cankr-IlerepOypr : Jlans,
2022. — 192 ¢. — ISBN 978-5-507-44157-0.

3. KoncrpyupoBanue OJIIOKOB paAHOANIEKTPOHHBIX CPEICTB : yueOHOE
nocobue s cro / J[. FO. Mypomre, O. A. benoycos, 1. B. Trwopun, P. 1O.
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KypHocoB. — 2-e u3n., crep. — Cankr-IletepOypr :

ISBN 978-5-8114-8728-8.

Jlanp, 2021. — 288 ¢. —

4. HOpxoB, H. K. TexHomorusi mpou3BOJCTBa 3JICKTPOHHBIX CPEICTB :
yuebHoe nocooue s cno / H. K. FOpkoB. — Canxkrt-IlerepOypr : Jlanp, 2021. —
476 c.— ISBN 978-5-8114-7016-7.

JJIeKTPOHHBbIE U3aHNs (3JIEKTPOHHbIE PeCypcChl):
Hudposas odpazosarenbnas cpena CIIO PROFo0pa3zoBanue:

- Bunorpanos, M. B. IlpoexktupoBanue 1mudpoBbIX yCTPOMCTB :

yuebHoe

nocobue mia CIIO / M. B. Bunorpagos, E. M. CamoiinoBa. — CapatoB :
[TpodobpazoBanue, At Ilu Ap Menua, 2019. — 106 c. — ISBN 978-5-4488-

0429-8, 978-5-4497-0229-6. — TexkcT :
mudpoBoi obpazoBarenbHOi cpeasl CIIO PROFob6paszoBanue :
https://profspo.ru/books/86704 (mata oOpareHus:

AOCTYIIa: JJIsI aBTOPHU3HUDP. MOJIb30BaTeIICH

JJIeKTPOHHO-0MOJIMOTEYHAS cCUCTeMA:

IPR BOOKS - https://www.iprbookshop.ru/125579.html

29.01.2024).

Beb-cucrema
YIPABJIEHUSA UM:

IS

OpraHu3anuu

AUCTAHINUOHHOI'O

AJIEKTPOHHBIN // DIEKTPOHHBIA pecypc

[caitT]. — URL:
Pexum

o0y4YeHUss W©

Cucrema muctanimornHoro o0ydenus O ATIOY «AnekceeBCKUil KOJUISIIK)

http://moodle.alcollege.ru/

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA MK

KonTpos» u omeHka

PE3YJIbTATOB OCBOCHUA

MJIK

OCYIICCTBIIACTCA

npenogaBarciiceM B IIPOLHCCCC MPOBECACHUSA TCOPECTHUYCCKHUX MW IMPAKTHYCCKHUX

BaHHTHﬁ, OK3aMcCHa.

PesyabTaTsl
(ocBOEHHBIE
npogeccuoHaJbHbIC
KOMIIETEHIMH) C Y4eTOM
JIMYHOCTHBIX Pe3yJbTaTOB

OcHOBHBIE TOKA3ATEJIH OLEHKH
pe3yjabTara

DopMbI U METOBI
KOHTPOJISI
OLIEHKH

IIK 1.1. OcyuiecTBasTh
cOOpKY, MOHTaX M JIEMOHTaX
AJIEKTPOHHBIX MPHOOPOB U
YCTPOMCTB B COOTBETCTBUU C
TpeOOBaHUSAMU TEXHHUYECKOM
JTOKYMEHTAITUH

- OINTUMAJIBHOCTb OpTraHHU3allun
pabouero Mecta 1 BHIOOpa MPHUEMOB
paboTsI;

- IPaMOTHOCTH MCITOJIb30BAHHS
KOHCTPYKTOPCKO-TEXHOJIOTHYECKYIO
JOKYMEHTAIIUIO;

- MMpaBUIILHOCTb YTCHU A
ANEKTPUUECKUX U MOHTKHBIX CXEM U
JCKH30B;

- IPaMOTHOCTH H
ONTUMAJIBHOCTb MPUMCHCHUS
TEXHOJIOTHIECKOTO 000PYIOBaHMS,

DKcrepTHasi OLIEHKa
B paMKax TEKYIIEro
KOHTpOJIA W  Ha
MPAKTUYECKHUX
3aHATHUIX.
OKcnepTHasi OIEHKa
BBITTOJTHCHUS
VHIUBUYyJIbHBIX
JIOMAaIIHUX 3aJaHui.
ODK3aMeH.
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KOHTPOJIbHO — U3MEPUTENbHOM
anmaparypsbl, IpUCIOCOOICHUN U
UHCTPYMEHTOB;

- COOTBETCTBHE MOJITOTOBKH
0a30BBIX PJIEMEHTOB K MOHTaXY
MPOBOJIOB U KaOeei,
PaaAMO’IEMEHTOB TPEOOBAHUAM
TEXHUYECKON JOKYMEHTALUU;

- COOTBETCTBUE MOHTaXa
KOMIIOHEHTOB B METAJUTH3UPOBAHHEIC
OTBEpCTHS TPEOOBAHUS TEXHUUYECKOM
JIOKYMEHTAIUH,

- COOTBETCTBHE U3TOTOBJIEHHBIX
HaOOpHBIX Kabenel U KIyTOB
TpeOOBAHUSAM TEXHUIECKOM
JOKYMEHTAIIH;

- 3¢ PEeKTUBHOCTH KOHTPOJIS
Ka4ecTBa MOHTaKHBIX paboT;

- ONTUMATBHOCTH BBIOOPA
IIPUIIOMHON ACTHI;

- COOTBETCTBUE HAHECEHUS
NasUTbHON TACThI PA3INYHBIMU
MeToaaMu (TpadapeTHbIM,
JUCTICPCHBIM) TPEOOBAHHSIM
TEXHUYECKOH JTOKYMEHTAIIHH;

- COOTBETCTBHE YCTaHOBKHU
KOMITOHEHTOB Ha IJIaTy TpeOOBaHUIM
TEXHUYECKON JOKYMEHTALUU;

- COOTBETCTBHE BBITTOJIHEHHOM
naliku «OIUTaBIIEHUEM» TPEOOBAHUSM
TEXHUYECKOH JTOKYMEHTAIIHH;

- ONTUMAJLHOCTh BBIOOpA
MaTepuaioB, UHCTPYMEHTOB U
000pyIOBaHUs AJIs1 BBITIOTHEHUS
JEMOHTaXa 3JIeKTPOHHBIX IPUOOPOB U
YCTPOMCTB;

- COOTBETCTBHE paboT 1o
JEMOHTAXYy AJIEKTPOHHBIX PUOOPOB U
YCTPOHCTB TpeOOBAHUAM TEXHUUECKOM
JIOKYMEHTAIUH;

- COOTBETCTBHUE BBITIOJHEHHOM COOPKH
JIeTaliel U y3JIOB
HOJIYIIPOBOTHUKOBBIX MTPHOOPOB
METOJIOM KOHJIEHCATOPHOM CBapKH,
AIIEKTPOCBAPKU U XOJIOTHOW CBApKU C
NPUMEHEHHUEM BJIaronorioTUTeNnel u
0e3 HUX, C TIPUMEHEHUEM ONTHYECKUX
puOOPOB TPEOOBAHUSIM TEXHUUYECKON
JIOKYMEHTAIUH;

- KauyecTBO MUKPOMOHTAXKa;

- COOTBETCTBHE COOPKHU
NPUMEHEHHUEM 3aBaJIbLIOBKH,
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3alPECCOBKH, MAKU HA CTAHKaX-
MOJIyaBTOMaTax M aBToMaTax Mmocajaku
C IPUMEHEHUEM ONTHYECKUX
npuOOpOB TPEOOBAHUAM TEXHUUECKOM
JOKYMEHTAUU;

- ONTUMAJIBHOCTb U KAUECTBO
peanu3aiuy pa3IudHbIX CI0COO0B
repMETU3aLUN U TIPOBEPKHU Ha
TE€PMETUYHOCTB;

- KAaueCTBO BBIIIOJHEHUS
BJIArO3allMThI AIEKTPUIECKOTO
MOHTaKa 3aJIMBKOM KOMIIAyHJIOM,
IIpECC-MaTEPUATIOM;

- KaueCcTBO BU3YyaJIbHOI'O U
ONTHUYECKOTO KOHTPOJISI KAUeCTBA
BBITIOJIHEHHS] MOHTAKa AJIEKTPOHHBIX
YCTPOMCTB;

- KAaueCTBO BBIIIOJHEHUS
3JIEKTPUYECKUNA KOHTPOJIb KaueCTBA
MOHTAXa.

[IK 1.2. OcyiiecTBasiTh

cOOpKY, MOHTaX U JIEMOHTAX
AJICKTPOHHBIX TPUOOPOB U
YCTPOWCTB U UX HAaCTPOUKY U
PETYJIUPOBKY B COOTBETCTBUU

C TpeOOBaHUAMU
TEXHHUYECKOH JTOKYMEHTaluu
U Cc yyeroM TpeOoBaHUMI

TEXHUYECKHUX YCIOBHUU.

- MIPaBUJIBHOCTD YTEHUS CXEM
Pa3IUYHBIX 3JIEKTPOHHBIX MPUOOPOB U
YCTPOMCTB, UX OTAENbHBIX y3JI0B U
KacKaJoB;

- ONTUMAIBHOCTh MPUMEHEHUS
CXEMHOH TOKYMEHTallMH MIpH
BBITIOJTHEHUN HACTPOWKH U PETYIHUPOBKU
UIEKTPOHHBIX IPUOOPOB U YCTPOUCTB;

- ONITUMAaJBHOCTBH BBIOOpPA
U3MEPUTENBHBIX TPUOOPOB U
000pyI0BaHUS AJ1s1 MPOBEACHUS
HacTPOMKH, PETYJIMPOBKH U UCTIBITAHUN
UIEKTPOHHBIX IIPUOOPOB U YCTPONCTB
(pPyKOBOJCTBYSICh)B COOTBETCTBHU C
TE€XHUYECKUMHU yCIOBUSIMH Ha
JIEKTPOHHBIE IPUOOPBI U YCTPONCTBA;

- ONITUMAJBHOCTH BBIOOPA METOIOB
U CPEICTB U3MEPEHHN: KOHTPOJIBHO-
U3MEPUTENBHBIX IpuOopoB 1 OBM,
MH()OPMALTMOHHO-U3MEPUTEIBHBIX
KOMIUIEKCOB B COOTBETCTBHH C
TpeboBaHusiMU TY Ha 3IEKTPOHHOE
YCTPOMCTBO;

- ONITUMAaJIbHOCTD UCIIOJIb30BAHUS
KOHTPOJIbHO-U3MEPUTEIIBHBIX IPUOOPOB,
MOJIKIIIOYEHHS] UX K PETYIHPYEMBIM
UIEKTPOHHBIM IIPUOOPaM U ycTpoiicTBam;
- [IPaBUIBHOCTb YTCHUS U INIyOHHa
TTOHUMAaHUS TTPOEKTHOM,
KOHCTPYKTOPCKOW M TEXHUUYECKOM
JIOKYMEHTAIIHH;

- UCTIOJIb30BaHUE COBPEMEHHBIX
CPEICTB U3MEPEHUS U KOHTPOJIS
3NEKTPOHHBIX TPUOOPOB U YCTPOUCTB C
yaeToM TpeboBanuii TV,

OKcnepTHasi OIEHKa
B paMKax TEKYIIEero
KOHTpPOJIAI W  Ha
MPaKTUYECKUX
3aHITUSIX.
DKcrepTHasi OLIEHKa
BBITIOJTHEHUS
WHBUTYaIbHBIX
NOMAaIIHUX 3aJaHuil.
DK3aMeH.
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- IPaMOTHOCTH COCTaBJICHHBIX
WU3MEPUTEIBHBIX CXEM PETYIIUPYEMBIX
MPUOOPOB M YCTPOKHCTB;

- TOYHOCTH U3MEPEHHS Pa3THIHBIX
JIEKTPUIECKUX U PAAHOTEXHUIECKIX
BCJIMYUH;

- TPaMOTHOCTb BBITIOJTHEHHUS
PaIMOTEXHUYECKUX PACUETOB PA3TMIHBIX
JIEKTPUIECKHUX U SJIEKTPOHHBIX CXEM;

- TOYHOCTbH MTPOBEICHHS
HEOOXOTUMBIX U3MEPEHUH;

- IPaMOTHOCTH CHSATHS ITOKa3aHUS
npruOOPOB M TOYHOCTH COCTABIICHHUS TI0
HUM rpa(uKoB,;

- OCYIIECTBIICHNE JCKTPHUUCCKON
PETYIUPOBKH 3IEKTPOHHBIX TPUOOPOB U
YCTPOKCTB C UCMOIB30BAHUEM
COBpPEMEHHBIX KOHTPOJIBHO-
U3MEPUTEILHBIX TTPHOOpoB 1 OBM B
COOTBETCTBHHU C TPEOOBAHUSIMU
TEXHOJIOTHYECKUX YCIIOBHUI Ha M3ZCIHE;
- OCYIIIECTBICHUE MEXaHUIECKOMH
PETYINPOBKH IEKTPOHHBIX IPUOOPOB U
YCTPOKCTB B COOTBETCTBUU C
TEXHOJIOTHYECKIMH YCIOBHUIMU;

- ONITUMABHOCTH COCTABIICHHS
MaKETHBIX CXEMBbI COSTUHEHHUN IS
PETYIUPOBAHUS IEKTPOHHBIX IPHOOPOB
U YCTPOMCTB;

- TOYHOCTb OTPEACTICHUS U
OBICTpOTa yCTpaHEHHS IPHYUH OTKa3a
paboTHI DIIEKTPOHHBIX TIPUOOPOB U
YCTPOWCTB;

- TOYHOCTbH U OBICTPOTA
yCTpaHEeHHS HEUCTIIPAaBHOCTU U
TTOBPEXKICHHUS B TIPOCTHIX AIIEKTPHUECKUX
cxeMax 3JIEKTPOHHBIX TPHOOPOB U
YCTPOWCTB;

- ONTUMAJIHHOCTH KOHTPOJIS TMOPSIIKA U
KauecTBa UCIIBITAHUH, COIEpIKaHuE U
MIOCJIEJOBATEIFHOCTD BCEX 3TAIOB
WCIIBITAHUSI.
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