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1. MACHOPT PABOYEM ITPOI'PAMMBbBI
INPO®ECCHUOHAJIBHOI'O MO YJIsA
IIM.01 BpinojiHeHHe COOPKH, MOHTAKA M JIEMOHTAKA 3JIEKTPOHHbIX IPHOOPOB
U YCTPOMCTB

1.1. O6s1acTh NpuMeHeHus1 padoveil MPOrpaMmbl

Pabouass mnporpamma npo¢deCcCHOHATBLHOTO MOIYJS SIBISAETCA YacThIO
OCHOBHOH  mpogdeccuoHalbHOM  00pa3oBaTENbHOM  MPOrpaMMbI  CPEIHETO
npo(hecCHOHANBHOr0 00pa30BaHUsl - MPOTpaMMbl MOJATOTOBKU CIELMAIUCTOB
cpennero 3BeHa B coorBeTcTBUU ¢ @I'OC CIIO cnennansHocty 11.02.16 MoHTaxX,
TEXHUUYECKOE OOCIIYy)KMBaHUE U PEMOHT 3JIEKTPOHHBIX NPUOOPOB M YCTPONCTB B
YacTU OCBOEHHUS OCHOBHOro Buza aesrenbHoctu (BJl): Bbeimomnenue cOopku,
MOHTa)Xa U  JIEMOHTaXa  JJEKTPOHHBIX HPUOOPOB U  YCTPOHCTB U
COOTBETCTBYIOIIUX MpodeccruonanbHbix komnereHui (11K):

I[IK 1.1. OcymectBiarh cOOpKy, MOHTaX M JAEMOHTaX DSJIECKTPOHHBIX
npuOOpOB M YCTPOWCTB B COOTBETCTBUM C TPEOOBAaHUSMU TEXHUYECKOU
JOKYMEHTALUH.

I[IK 1.2. OcymectBiare cOOpKy, MOHTa&X M JAEMOHTaX DSJICKTPOHHBIX
npuOOpOB M YCTPOWMCTB M HMX HACTPONKY M PETYIUPOBKY B COOTBETCTBHH C
TpeOOBAaHUSIMU  TEXHUYECKOM JOKyMEHTallMMK M C Y4eTOM TpeOOBaHMiA
TEXHUYECKUX YCIIOBUM.

1.2. Heamm wu 3amaum I[IM - Tpe0oBaHHUA K pe3yjbTaTaM OCBOCHHS
npo¢ecCuOHATIBLHOT0 MOXYJIs

C uenplo OBNAJIEHUSI YKa3aHHBIM BUAOM MPOGECCUOHATBHON NeATeTbHOCTH
U COOTBETCTBYIOIIMMH MNPO(EeCCUOHATBHBIMU KOMIETEHIUSIMU O0yYarouuics B
X0J1e OCBOCHUS IPOTPAMMBI TPOPECCHOHATEHOTO MOAYJISL JTOJDKEH:

HMeTh MPAKTHYECKUI ONbIT:

O1. BBINIOJIHEHUS HABECHOTO MOHTAXa;

O2. BBINOTHEHHUS MOBEPXHOCTHOIO MOHTAXka 3JIEKTPOHHBIX YCTPOUCTB;

O3. BBIMOTHEHUS JEMOHTAXKA JICKTPOHHBIX MPUOOPOB U YCTPOKCTB;

O4. BemonHeHUsT COOPKM MOHTa)kKa MHUKPOCOOPOK, TMOJYIPOBOTHUKOBBIX
prUOOPOB B COOTBETCTBUH C TEXHUYECKOU IOKYMEHTAIICH;

OS5. npoBeneHus KOHTPOJIA KadyecTBa COOPKM M MOHTaXKa SJIEKTPOHHBIX
npuOOPOB U YCTPOUCTB;

06. BBIITOJTHEHUSI HACTPOMKHU U PETYIUPOBKH, MPOBEICHHUS UCTIBITAaHUS
AJIEKTPOHHBIX MPUOOPOB U YCTPOMCTB CpeHEN CIONKHOCTH C y4eTOM TpeOOBaHUM
TexHuueckux ycnoBuii (TY);

YMeThb:

V1. wucnonb3oBaTh KOHCTPYKTOPCKO-TEXHOJIOTHUYECKYIO IOKYMEHTAIIUIO;

V2. mnpuMEHATh TEXHOJOTHMYECKOE OCHAIEHHE ¢ O00OpYyIOBaHHE K
BBITIOJIHEHUIO 33]IaHUS;

V3. BBINONHITH JIEKTPOMOHTAX W COOPKY AJICKTPOHHBIX YCTPOWCTB B
Pa3TUYHBIX KOHCTPYKTUBHBIX UCIIOTHEHUSIX,



V4. ocylmecTBIsATh MOHTaX KOMIIOHEHTOB B METaUIM3UPOBAHHBIC
OTBEpCTUSl, KOMIIBIOTEPHBIM YIIPABJICHUEM CBEPIIOBKOM OTBEPCTHIA;

Y5. nenarb BBIOOpP NPUMOMHOM TMACThl W HAHOCUTh €€ Pa3IuYHBIMU
MeToaaMu (TpadapeTHBIM, TUCIIEPCHBIM);

VY6. ycTaHaBIMBaTh KOMIIOHEHTHI HA IJIATy: aBTOMATHYECKU U BPYUHYIO;

V7. BBINOAHITH MUKPOMOHTAX, IOBEPXHOCTHBIA MOHTAX;

V8. BBINONHATH pacnaiiky, AEPEKTAUUI0 W YTUIU3ALHUIO0 SIEKTPOHHBIX
AJIEMEHTOB, MPUOOPOB, Y3JIOB U T.11.;

Y9. wucnonp3oBaTh  KOHTPOJLHO-U3MEPUTENbHBIE  MPHOOpPH  MPH
MIPOBEJICHUN COOPKHM, MOHTaXKa W JEMOHTa)XXa Pa3IUYHBIX BHIIOB DJIEKTPOHHBIX
npuOOPOB U YCTPOUCTB;

V10. 4YuTaTh M COCTABIATH CXEMBI PA3IUYHBIX JIEKTPOHHBIX MPUOOPOB U
YCTPOMCTB, UX OTACIBHBIX y3JIOB M KACKaJIOB;

V11. BbBINOJHATH PAIUOTEXHUYECKUE PACUETHI PA3TUYHBIX JIEKTPUUECKUX
U DJIEKTPOHHBIX CXEM;

V12. ocCymecTBISITh SJEKTPUUYECKYID U MEXaHUYECKYI0 PEryIHpOBKY
AJIEKTPOHHBIX MPUOOPOB UM  YCTPOMCTB C HUCHOJIH30BAHUEM COBPEMEHHBIX
KOHTPOJIbHO-U3MEPUTENBHBIX MPUOOpoB 1 IBM B cOOTBETCTBUU € TpeOOBaHUSAMU
TEXHOJOTUYECKHUX YCIOBUI HA U3JIEIHE;

V13. cocTaBidTh MAaKETHbIE CXEMbl COCAUHEHUMN Ui PEryIHpOBaHUS U
WCTIBITAHUS DJICKTPOHHBIX PUOOPOB U YCTPOUCTB;

Y14. onpenensith M yCTpaHATh NPHUYMHBI OTKa3a PaOOTHI AIEKTPOHHBIX
npuOOPOB U YCTPOMCTB;

V15. KOHTpOJIMpPOBaTh MOPSIOK M KAYECTBO WCHBITAHUMN, COAEpPKAHHE U
MOCJIE/IOBATEILHOCTh BCEX ATANOB UCIIBITAHMUS;

3HATh:

31 TtpeboBanus ECKJ wu EauHoil cuCTeMBI TEXHOJIOTHYECKOU
nokymentaruun  (nanee - ECT/); cranmapra IPC-A-610D-MexayHapoaHbie
KPUTEPUU PUEMKH AJIEKTPOHHBIX OJIOKOB;

32 HOpMaTuMBHbIE TpeOOBAHMS TIO TMPOBEAEHUIO TEXHOJIOTHYECKOTO
npoiiecca COOpPKH, MOHTaXa U JIGMOHTAXKa;

33 ajropuT™m OpraHu3ali TEXHOJIOTHYECKOTO Mpolecca COOpPKH;

34  BUJbI BO3MOXKHBIX HEMCIIPABHOCTEM MOHTa)XKa U COOPKH U CIIOCOOBI UX
yCTpaHEHUS,;

35 mnpaBwia U TEXHOJOTUIO MOHTa)Ka, JIEMOHTaXa W SKPaHUPOBAHUSA
OTZIETTLHBIX 3BEHbEB HACTPANBAEMBIX DJIEKTPOHHBIX YCTPOMCTB;

36 mpaBWwiIa U HOPMBI OXPaHbl TPYJaA, OXPaHbl OKPYXKAIOIIEH cpelbl U
NOKapHOH 0€30MacHOCTH;

37 wHazHaueHune W paboune (PYHKIMU AeTalied W Y3JI0B COOMPAEMBIX
puOOpPOB;

38 nmpaBwia TEXHUYECKOM OKCIUTyaTalud W yXxoJa 3a padodum
000pyI0BaHUEM, ITPUCTIOCOOICHUSIMU U UHCTPYMEHTOM, TPUYUHBI BOSHUKHOBEHUS
HEMOJIAIOK TEKYLIEro XapakTepa TMpu MNPOU3BOACTBE padOT M METOJbl HX
YCTpaHEHHUS,

39 wMeTonbl JAMArHOCTUKU M  BOCCTAHOBJIIEHUS pPabOTOCIMOCOOHOCTH
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AJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB;

310 mMeTonsl AJIEKTPUYECKOI, MEXaHUYECKOU u KOMIUIEKCHOM
PEeryJIUpPOBKH 3JEKTPOHHBIX MPUOOPOB U YCTPOUCTB,;

311 mpaBuiia MOJIHBIX UCHBITAHUHN JIEKTPOHHBIX MPUOOPOB U YCTPOUCTB U
CJlay¥ IPUEMIITUKY.

IlepeyeHb 3HAHMUM U YMEHHUH B COOTBETCTBUM C NMPO(eCcCHOHATBLHBIMU
cranaapraMmu  «COOpPIIMK  JJIEKTPOHHBIX YCTPOICTB», YTBEP:KIEHHbIN
npukazom MuHucCTepcTBa TpyAa M cOLMAIbLHOM 3amuTbl Poccuiickoi
®egepauuu ot 14 uroas 2020 r. N 4211, «PeryJJupoBIIMK PaJf03J1eKTPOHHOMI
annmaparypsl U NIpudoOpoB», YTBep:KIAeHHbIH MpuKka3oM MuUHHCTEPCTBA TPyaa
U couuanbHoii 3ammThl Poccuiickoit Megepanun or 22 Hosiops 2023 r. N
832H, KoTOpBIe AKTYAJM3UPYIOTCH MNPH HM3YYEeHUH MEXIUCHUILINHAPHOTO
Kypca:

1) 4YHuTaTh KOHCTPYKTOPCKYIO U TEXHOJOTUYECKYIO JOKYMEHTAIIHUIO;

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

3) BUIB, XapaKTEPUCTUKH, OOJacTM MPUMEHEHUS W  IpaBuia
WCIIOJIb30BAHUS MAsIILHOTO 000PYI0BAHUS;

4) TpeOoBaHMS K OpraHU3alMKU paboYero MecTa MpH BHITIOJIHEHUH padoT;

5) BBIOMpPATH MASUTBHUK JJISI MOHTQXHBIX PaOOT.

1.3. IlnannpyemMble JIMYHOCTHBIE Pe3yJbTAThl 0CBOeHHMA padoyeil MporpaMmbl

JIP 4. IIposaBisitonii 1 JEMOHCTPUPYIOUIMN YBAKEHHE K JIIOIAM TpPY[a,
OCO3HAIOIIMHN IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiicss K (OpMUPOBAHUIO B
CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO
cuenay.

JIP 7. Oco3Haromuii TPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJOBEKA;
YBaXKAIOIINUKA COOCTBEHHYIO M UYKYI YHUKQJIbHOCTh B PA3JIMYHBIX CUTYaLUsX, BO
Bcex opmax u BUAaX AESTEIbHOCTH.

JIP 10. 3abotsmuiics o 3ammTe OKpY)Kalolled cpelbl, COOCTBEHHOW H
qyKOi 0€30MaCHOCTH, B TOM YHUCIIe HU(POBOM.

1.4. KoumyecTBO 4YacoB Ha  OCBOeHHe  padoyeili  mporpamMmbl
Nnpo(eccCuOHATBLHOI0 MOIYJIA:

Bcero — 598 gacos, B TOM 4ucie:
MakcUMaJbHas yuyeOHas Harpys3ka oOydaromierocs — 598 wacoB, u3 HuX B (opme
PaKTUYECKON NOATrOTOBKHM — 538 yacoB, BKJIOYAS:

00s13aTeTbHON ayAUTOPHON yueOHOM Harpys3ku oOyuaromerocst — 322 daca,
B TOM YHCJIE TPAKTHYECKUE 3aHATUS — 198 yacos;

CaMOCTOSITeNIbHOM paboThl oOywaromerocs — 24 4vaca; KOHCynbTalu — 24
yaca,

yueOHOM mpakTuku — 108 yacoB; mMpou3BOJACTBEHHOM mpakTuku — 108
4acoB.



2. PE3YJIBTATBI OCBOEHMUA
IMPOPECCHUOHAJIBHOI'O MOAYJIA

Pe3ynbratoM ocBoeHHsI MPOPECCHOHATBHOIO MOJYJIS SIBISETCS OBJIAJCHUE
0oOy4JalomUMUC BHUAOM JIEATENbHOCTH - BbimonHenne cOOpKH, MOHTaxa U
JIEMOHTaXa »JJEKTPOHHBIX MPUOOPOB U YCTPOMCTB, B TOM 4YHCIIE OOIIHE
komnetenmu (OK) u npodeccronansupiMu komnerenuusamu (11K):

Kon HaumeHoBaHue pe3yjbTaTa 00y4eHus

OKO01. |BeiOupate cmocoObl  pemieHus  3a1ad  NpodhecCHOHATBHOM
JESTENbHOCTH MPUMEHUTEIHLHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. | Mcnonb3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHajlu3a W
UHTEpHpeTaunu uHhopMaluiu U HHOOPMAIIMOHHBIE TEXHOJIOTUHN JJIs
BBITIOJIHEHHUS 3a/1a4 MTPOPECCUOHAILHON AESITEIbHOCTH.

OK 03. | [ImanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U
JUYHOCTHOE pa3BUTHE, MNPEINPUHUMATEIbCKYIO JEATEIbHOCTh B
npodecCuOHAIbLHON c(epe, MCIOoab30BaTh 3HAHUS 10 (UHAHCOBOM
I'PAaMOTHOCTH B Pa3JIMYHBIX KU3HCHHBIX CUTYAIHSX.

OK 04. | DddexkTnBHO B3aMMOJEHCTBOBATH W pPabOTaTh B KOJUICKTUBE W
KOMaHJIE.
OK 05. | OcymectBisiTb yCTHYHO M NHCBMEHHYIO KOMMYHHUKAIMIO Ha

rocyJapcTBeHHOM si3bike Poccuiickon @enepanuu ¢ y4ETOM
0COOEHHOCTEN COLMATBLHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. | IIposiBisTH IPAXKIAHCKO-NIATPUOTUYECKYIO ITO3ULHIO,
JEMOHCTPUPOBATH OCO3HAaHHOE IIOBEJICHUE Ha OCHOBE
TPaJULUOHHBIX OOIIEUYETIOBEUECKUX IIEHHOCTEH, B TOM 4YHUCIE C
Y4ETOM TapMOHM3ALHMM MEXKHALMOHAJIBHBIX M MEXPEIUTHO3HBIX

OTHOIIICHUH,  NPUMEHSTh  CTAHJAAPThl  AHTHUKOPPYILIMOHHOTO
MTOBEJICHMUSI.
OK 07. | ConeiicTBOBaTh COXPaHEHUIO OKpYXKaroleu Cpelbl,

pecypcocOepexeHnIo, MPUMEHATh 3HAHUA 00 M3MEHEHWH KJIMMATa,
NPUHIUIB OEPEKITHUBOTO MPOU3BOJICTBA, d(DPEKTUBHO IEHCTBOBATH
B UPE3BBIYANHBIX CUTYaIIUSX.

OK 09. | ITonb3oBarbest npodeccruoHanTbHON JTOKyMEHTaIuen Ha
roCyJapCTBEHHOM M MHOCTPAHHOM SI3BIKaX.

[IK 1.1. | OcymecTBasiTh COOPKY, MOHTaX H© JEMOHTAX JJICKTPOHHBIX
npuOOpoOB U  YCTPOWCTB B COOTBETCTBUM C TpeOOBaHUSIMHU
TEXHUYECKOHN IOKYMEHTAIIUH.

[IK 1.2. | OcymecTBasiTh COOPKY, MOHTaX H© JEMOHTAX BJICKTPOHHBIX
npuOOpoOB U YCTPOMCTB M HMX HACTPOWKY M PETYJIUPOBKY B
COOTBETCTBUM C TPEOOBAaHMSIMM TEXHUYECKOW JTOKYMEHTALUU U C
y4eTOM TpeOOBaHUI TEXHUYECKUX YCIOBHIL.




3. CTPYKTYPA U COAEP KAHUE NTPOPECCUOHAJIIBHOI'O MOAYJIA

3.1. TemaTnueckuii IjIaH NPoPecCHOHATBHOT0 MOTYJIS

0O6beM npodeccnoHaTBLHOT0 MOYJIS, aK. YaC

Pa6ota Oﬁy‘lalOll.lI/lXCfl BO B3aMMO/IEHCTBUMU C npemogaBaTejieM

Oo0yuenne mo MK [IpakTuka
Koast Bcero B T
Jaboparo
npodgeccuonas 4acoB pHBIe Camocto
BHBIX HaunmeHoBaHue pa3nejioB (maxc. Brtu.B B T padoTsI U B 1.1, ATEIRHA
KOMIIeTeHIIUIA, yuyeOHa Jadoparto KYpco s1 padoTa
npo¢ecCHOHATBLHOTO MOIYJIsA dopme NpaKTH4 [pouss
KO/IbI A pHBbIE Basg | YueOH Koncya | o0yuaro
JIMYHOCTHBIX narpys | "P#XT- | Beero padoTsI U eexue pador ast oacrsen bTALUH erocst
PY3 | hoaroro ’ 3aHATHA ’ Hasi m
pe3yJbTaToB Ka U 4acoB | MPaKTHY a 4acoB
BKH B popme 4acoB
NpaKT ecKue (mpoe
NpaKTH4
HUKH) 3aHATHSA, . KT),
ecKoii
4acoB 4acoB
NOAroToB
KH,
4acoB
1 2 3 4 5 6 7 8 9 10 11 12
IIK 1.1. - 1.2. MJIK 01.01 TexHomorust
JIP 4,7,10 cOOpKH, MOHTaXA U 164 134 134 78 78 % " 12 12
JIEMOHTaKa AIIEKTPOHHBIX
IPUOOPOB M YCTPOKCTB
IIK 1.1. - 1.2. MJIK 01.02 TexHomorHSs
JIP 4,7,10 HaCTPOMKHU U PETyJTHPOBKH 212 188 188 120 120 % 12 12
AJIEKTPOHHBIX IPUOOPOB U
YCTPOMCTB
MK 1.1. - 1.2. VII.01 YueOHnas nmpakTuka
JIP 4.7.10 108 108 108 108
IIK1.1.-1.2. [II1.01 [IpousBoacTBEeHHAS
JIP 4,7,10 MpaKTUKA 108 108 108 108
Bcero: 592 538 322 198 414 * 108 108 24 24




3.2. Conep:xxanne o0yuenus no npodeccunonanbuomy moayJao [IM.01 BoinosiHeHre COOPKH, MOHTAKA M JIEMOHTAKA
3J1eKTPOHHBIX NPUOOPOB U YCTPOMCTB

HaunmeHnoBaHue pa3ieiioB Coaepixkanue yueOHOro MaTepuaJa, JJabopaTopHbie padoThl M NPAKTHYECKHE 3aHATHS, B ToM | O0Bb
npodeccuonaabHoro moayJasa (IIM), yucie B popMe NpakTHYECKOH MOATOTOBKH, CAMOCTOSAATEIbHAs padoTa 00y4arouuxcs, eM
MEKIMCUUIIHHAPHBIX KYPCOB KypcoBasi padoTa (IIpoeKT) 4acoB
(MIK) u Tem
1 2 3

MJIK 01.01 TexHnomnorust cOOpkH,

MOHTa)Xa M IEMOHTa)Ka 3JIEKTPOHHBIX

pUOOPOB U YCTPOMCTB

Pasznen 1. Beimoanenune 164

TeXHOJIOTHYEeCKHUX MPOLEecCoB

cOOPKH, MOHTAKa U ICMOHTAKa

3JIEKTPOHHBIX NPUOOPOB H

YCTPOMCTB

Tema 1.1. Copneprxanue yueOHOTO MaTepuaa, B TOM 4Hciie B popMe NPaKTUIECKOH MMOATOTOBKU 4

OCHOBBI TEXHOJIOTUU TTPOU3BOICTBA 2/2

3IIEKTPOHHBIX TPUOOPOB U YCTPOHCTB | 1 CoBpemenHoe npeanpustre. [IpuHInNIE opraHn3anuy Iporu3BOACTBEHHBIX IIPOLIECCOB.

TexHonmornueckne 0COOEHHOCTH MPOU3BOJCTBA IEKTPOHHBIX TPUOOPOB U YCTPOMCTB.

JlaGopaTopHbie pabOTHI *
[IpakTUyeckue 3aHATHUS, B TOM YHCiIe B (hOpMe MPAKTHUECKOM MO OTOBKH *[E
KoHTposibHBIE PabOTHI *
CamocrosrenbHas paboTa 00y4aronxcs: 2
1. CocraBiienne koHcniekTa: Opranuzamnusi cCOOpPOYHO-MOHTaKHBIX padoT. Texmporiecc cOOpKH,
MOHTa)Xa M IEMOHTaKa
2. Koncynpranus

Tema 1.2. Copneprxanue yueOHOTO MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 4

TexHomornueckasi JOKyMEHTAIHS U




HOpMaTUBHBIE TPEOOBaHUS K

1 TexHomornueckasi JOKyMEHTAIHs, MpUMEHsIemMast Tpu cOopke, MOHTaXke U ieMoHTaxe DIInY.

IPOBEICHUIO COOPKHM, MOHTaXa U 2/2
JEMOHTaXa 3JIeKTPOHHBIX PUOOPOB U
YCTPOMCTB
JlaboparopHbie pabOTHI *
[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B OpME MPAKTHIECKOU IMOATOTOBKH *[*
KonTponbHbIe paboThI *
CamocrosiTenbHas padoTa 00yJaromuxcs 2
1. CocraBnenue koHcnekra: TpeboBanus MexayHaponusix cranaaptos [PC, ISO/MOK k
MIPOBEICHHUIO TEXHOJIOTUYECKOTO Mporiecca COOpKU, MOHTaa U ieMoHTaxa Dl1nY
2. Koncynpranus
Tema 1.3. Copepxanue yueOHOro Marepuaia 34
Bunib MOHTa)XXHBIX PaboT. 10/10
TexHonOruss HAaBECHOrO MOHTaXa " 1 TumnoBsle TEXHOJIOTHYECKUE MPOIECCH MOHTAXa IEKTPOHHBIX MPHOOPOB U YCTPOICTB.
COOPKH DIIEKTPOHHBIX MTPHOOPOB U 2 Hagecnoii monTax. IlewaTnbie atel. [lapamerpsl npoBOAOB, pacu€T ONTHUMAIBLHOTO
YCTPOUCTB CEUCHHSL.
3 Matepuaibl AJis MTaAUKW: TIPUTION, (PITFOCHI, OTMBIBOYHBIE JKUAKOCTH. OXJIaK1atoIIne
XKUAKOCTHU U criper. beccBuHIOBBIe TexHONOTHH. OOOPYIOBaHUE U HHCTPYMEHTHI JIJISI
BBIIIOJIHEHMS] HABECHOTO MOHTaXka. BU/ibl NasIbHUKOB U MasuIbHBIX cTaHUMK. [lalika
«BOJIHOM» MPUTIOA, TOTPYKEHUEM, U30UpaTenbHas naika.
4 | Metonuka pa3paOOTKU TEXHOJIOTUYECKOTO MPOIIECCa HABECHOTO 3JIEKTPOMOHTAXA.
TexHOMOTHS BHYTPUOIOYHOTO MOHTAXKA: )KT'yTaMH, ICHTOYHBIMU MPOBOJIAMHU U KaOeIsMHu,
CTPYHHBI MOHTAX.
5 | OcHoBHbIE nedeKTh HaBecHOro MoHTaka. KoHTpob kauecTBa maku. Buasl KOHTpOJISL.
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATHUS, B TOM YHCIE B (hOpME MPAKTHUECKON MOITOTOBKH 18/18

1. OdopmieHne MapmIpyTHOM KapThl HA TEXHOJOTUYECKYIO OMEpaIii0 HABECHOTO MOHTa)Ka
[I€YaTHOW IIATHI 33JaHHOT'O 3JIEKTPOHHOTO YCTPOMCTBA

2. BeinosHeHne NPOBEPKHU COOTBETCTBHS HOMUHAJIOB KOMIUIEKTYIOIINX PaZA03JIEMEHTOB Ha
BBIIIOJIHEHHE MOHTAKa IEKTPOHHOI'O YCTPOMCTBA 110 IPUHIUIIUAIBHON CXEME yCTPOMCTBA
3.BbInosIHEHNE BXOJHOTO KOHTPOJIS IEYaTHBIX IJIaT ONTHYECKMM METONOM. BrinonHeHne
orepauuii OPMOBKH BBIBOJIOB AJIEKTPOPATUOIIEMEHTOB M KOMIIOHEHTOB 0] TEXHOJIOTUYECKHE
OTBEPCTUS IICYATHOM IIJIATHI

4. BbllloJIHEHNE HABECHOI'O MOHTAKa 3JIEKTPOHHOI'O YCTPONCTBA IO 3a1aHHOM 2JIEKTPUUECKON
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MPUHIIMIIUAIBHONW CXEME YCTPOHCTBa

5.BeinosnHenne padoT Ha YCTaHOBKE aBTOMATUYECKOT'O CBEpJICHUSI OTBEPCTHUH JIIsl HABECHOTO
MOHTaXka Ha I€YaTHOM IuIaTe

6. BpInoHEHNE HABECHOTO MOHTaXa 3JIEKTPOPAINOKOMIIOHEHTOB Ha IMEYaTHYIO IJIaTy
7.M3roToBieHNE KTYTOB 10 3aJJaHHBIM ITapaMeTpaM. BreimoHeHne nuieiioBbIX COeqMHEHNN
8. BbINOJIHEHNE BXOHOTO KOHTPOJISL 3JIEKTPOPAAHOIIEMEHTOB U KOMIIOHEHTOB,
IpeHa3HAYEHHBIX I MOHTa)Xka 3JIEKTPOHHOI'O YCTPOHCTBA

9. BrInojaHeHNnEe ONTHYECKOTO KOHTPOJIS MasHbIX U3eNuid. BelnoiHeHne 31eKTpOMOHTaxa
3JIEKTPOHHOTO OJ10Ka. Bhimonnenne 06padoTku PK- kaberst 171 moArOTOBKYA K MOHTaXy

KonTponbHbIe paboTh

CamocrosiTenbHas padoTa 00yJaronuxcs

1. CocraBnenue koHcnekTa: OcHaiieHre padouyux MECT IPU MOHTAXKE U COOPKE IIEKTPOHHBIX
pUOOPOB M YCTPOMCTB.

2. CocraBieHue KoHcIeKTa: [ pynnoBbie METOABI NANKH.

3. CocraBiieHue npe3eHTauuu: MapipyTHbie KapThl TEXIPOLIECCa HABECHOTO MOHTAXKA.

4. Koncynprauus

5. Koncynbranus

6. Koncynpranus

Tema 1.4.
TCXHOHOI‘I/II/I II€YaTHOI'O MOHTa>Xxa U
3JICKTPOHHBIX TPHOOPOB U YCTPONCTB

CopneprxaHue yueOHOro MaTepuaina, B TOM 4Hcie B popMe IpakTUIECKOH MOATOTOBKU 14
4/4
1 OcHOBHBIE CBEICHUS O IEYATHOM MOHTake. KOHCTPYKTOPCKO-TEXHOJIO0Tn4ecKast
knaccugukanus [I1. KoHCTpyKTHBHO-TEXHOJIOTMUECKUE XapaKTEPUCTUKY IJIaT I€YaTHOTO
MoHTaxa (I[1TIM).
2 | OcHOBHBIE TEXHOJIOTUYECKHE MPOLIECCHl U3TOTOBICHUS ITe4aTHBIX Mi1at. TpeOoBaHus K
neyaTHbIM Iu1ataM. Mertamumsanus otBepcTuil. IIokpsITH IO MalKy.
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATUS, B TOM YHCIE B (hOpME MPAKTHUECKONW MO OTOBKH 6/6

1. U3y4yenue W aHAJIN3 TEXHOJIOTUM AKX HABECHOTO MOHTaka MEYATHBIX IJIAT BOJHOM MPHUIIOA.
2. PazpaboTka cxeMbl B3aMOACHCTBUS OHOCTOPOHHEN M IBYCTOPOHHEH BOJHBI IPHUIIOS C
TeYaTHOM IJIATOM.

3. M3ydeHue u aHaIN3 TEXHOJIOTMH MAHKU HABECHOTO MOHTa)Ka MEYATHBIX TUIaT W30UpaTeTbHbIM
METOJIOM.

KontponbsHbie paboTh
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CamocrosiTenbHas padoTa 00yJaromuxcs

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

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

3. Koncynbranus

4. Koncynpranus

Tema 1.5.
TCXHOJ'IOI‘I/ISI HOBerHOCTHOFO
MOHTa)Ka

Copepxanue yueOHOro MaTtepuaia, B TOM 4ucie B popMe MPaKTUYECKOM MOArOTOBKU

TexHonornueckuit mpouecc MOBEPXHOCTHOIO MOHTAXKa M €r0 OCHOBHBIE TPYIIIIHI.

Metonuka pa3paOOTKH TEXHOJOTUYECKOTO TpoIlecca 3IEKTPOMOHTaKa C IMOBEPXHOCTHO
MOHTUPYEMBIMH  3J€MEHTaMH.  ba3oBble  3JEMEHTHl  MOBEPXHOCTHOIO  MOHTaXa.
[ToBepxHocTHO MOHTUpOBaHHBIe wu3aenuss (SMD - kommoneHTbl). Tumbl KOpIycOB.
O6o03HaueHNE PATMOITIEMEHTOB

TexHoJIOTMU TTallKU B TEXHUKE MOBCPXHOCTHOT'O MOHTAKaA. ABTOMaTI/I?)I/IpOBaHHBIe CHOCOGBI
MaiKu: Maika BOJHOM MPUIIOs, OECCBUHIIOBAs, KOHBEKIIMOHHAS IMaifKa, Maiika B a30THOM M
napodasHoil cpenme, celekTuBHas maiika. OOOpymOBaHHWE TEXHOJOTHYECKHE IIPOIECCHI,
npumeHnenne. OcobeHHocTr pyuHoi naiika SMD — KOMITOHEHTOB.

Tpadapernast nedats npunoitHoi mactol. [Ipumenenue. Tpadapersi. Bunasl Tpadapetos.
Texnonorust msrotosneHus TtpadaperoB. [lasnbHble mactel. CocTaB M KiIacCHUpUKaLKA,
npaBuiIa paboTel ¢ mactamMu. BpiOop mpunoiinoi mactel. OCHOBHBIE ONEpalU TEXHOJIOTUU
TpadapeTHOU meyaTu. TexHONIOrusT HaHECEHUE KileeB (aare3nuBoB). TpeOoBaHUS K aare3uBy.
Jlozatopsl (nucniencopsr). Turebl.

TexHonornueckoe 060py10BaHNE MOBEPXHOCTHOIO MOHTa)Xa. XapaKTEPUCTUKH U BUTIBL.
[MasmbHOE 00OpyIOBaHKE /7Sl TOBEPXHOCTHOTO MOHTaxka. MeTozb! Harpesa. [leun
omnasieHus. Tepmonpoduis. Tumel. Y craHOBKa KOMIOHEHTOB IIOBEPXHOCTHOI'O MOHTAXa.
ABTOMaTBI TOBEPXHOCTHOTO MOHTaXXa (TIOCIIEA0BATENLHOTO, TAPAJUIETHLHOTO U
KOMOWHHUPOBAHHOTO THUTIA). TUIIBI HAKOTIUTEEH. Y CTAaHOBKHU TpadapeTHOU MeyaTH.

KoHTpons kauecTBa MOBEPXHOCTHOTO MOHTaxa. BHUIbI KOHTPOIS M 000pyIOBaHHE.
ABTOMaTH3a1Msl KOHTPOJISl COOPKU M MOHTa)Ka MEYaTHBIX IUIaT

OO6mue TpeboBaHUs K COOPKE AIEKTPOHHBIX Y3JI0B HA OCHOBE MTOBEPXHOCTHOTO MOHTAXKA.
[MocnenoBarenbHOCTH cOOpKU 1 MOHTaxa. Cxema nponecca. CAD-CAM — cucremsl.
OCHOBHBIE IOHSTHSL.

44
12/12

JlaGopaTopHbie pabOThI
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[TpakTrueckue 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.VccnenoBanue U aHaM3 KOHCTPYKTUBHBIX y3JI0B TEXHOJIOTUU MTOBEPXHOCTHOTO MOHTAXA.
HccnenoBanue v aHaIU3 OCHOBHBIX KOHCTPYKTHBHBIX KOMIIOHEHTOB (COCTaBJISIONINX ) y3J1a
MEYaTHOTO MOHTaXa U TPEOOBaHUI K HUM

3. OdopmieHre MapIIpyTHON KapThl TEXHOJOTUYECKOTO MPoIiecca MOBEPXHOCTHOIO MOHTa)ka
AJIEKTPOHHOIO YCTpOMCTBa (110 3aJaHUIO0 MPENo aBaTeis)

4. OtpaboTKa IPaKTUUYECKUX HaBBIKOB MPUMEHEHHsSI py4yHOTro Tpadapera AJii HaHECEHUs
NasyIbHOM NMAcThl MPH BHIMOJHEHUU MTE€YaTHOTO MOHTaXKa 3JIEKTPOHHOTO YCTPOMCTBA

5. Pa3paboTka TexHOJIOrHYeCcKOM mporpaMmbl i aBTomata Mechatronika M60 1o ycraHoBke
SMD KOMIOHEHTOB. AHAJIN3 TEXHUYECKUX XapaKTEPUCTUK yCTaHOBKAa SMD-KOMIIOHEHTOB
aBToMaToM M-60 1 HaHEeCceHue NasJIbHON NacThI

6. M3ydenue npuHIuIa paboTsl U OTPAOOTKA MPAKTHUECKUX HABBIKOB PaOOTHI C HACTOIBHOM
NeYbIO OIJIABJICHUS U METOAMKH BBIOOpA ONTHUMAILHOTO TEMIIEPATYPHOTO PEKUMa MEeUH
OTIABJICHUS

7. N3yuenne metoanku (pPyKOBOJICTBA) IO MOI00pY NasuibHOM macThl. [IpoBenenne BeiOOpa
000pyIOBaHus 1JI1 OTMBIBKH IIOBEPXHOCTHO - MOHTHPYEMBIX 3JIEKTPOHHBIX YCTPOKCTB

8. I3ydyeHne ycTpoICTBa U MOPsIIKa SKCILTyaTalllu yabTPa3ByKOBON CUCTEMBI OUUCTKU
(TTPOMBIBKH) TTEYATHBIX ILJIAT

9. IIpoBeneHune aHamM3a TEXHOJIOTHH BBITIOTHEHUS O€CCBUHIIOBOM MAaKK B TEXHUKE
MTOBEPXHOCTHOI'O MOHTa)ka

10. ITpoBenenuie aHanM3a TEXHOJIOTUHU BBITIOJIHEHUSI KOHBEKIIMOHHON MAalKH OIJIaBJICHUEM
JIO3WPOBAHHOTO IPUIOS IPU MOHTAXE MNIOTHOYKOMITAHOBAHHOM I€YaTHOM IUIAThI
11.IlpoBeaenue aHain3a METOIUKU NASMOCTH KOHTAKTUPYEMBIX MAaTEPUAIOB B TEXHUKE
MTOBEPXHOCTHOI'O MOHTa)ka

12. Odopmienune Tabnuip! 1ePEKTOB MOBEPXHOCTHOTO MOHTaXa 3JIEKTPOHHOTO YCTPOMCTB
13. BrinosiHeHUE onepanuii HOArOTOBKY NMEYATHOM IJIaThl K MOHTaXY. BhINoyiHEHUE onepanuu
MIPOMBIBKHM NI€YaTHOM IJIATHI C AJIEMEHTAaMU MOHTa)ka B MPOMBIBOUYHOM BaHHe. [IpoBeaeHune
BU3YAJIbHOT'O ¥ ONTHYECKOTO KOHTPOJIA Ka4eCTBA I€YAaTHOTO MOHTAXA 3JIEKTPOHHOI'O YCTPOWCTBA

26/26

KoHTposibHBIE pPabOTHI

CamocrosTenbHas paboTa 00y4aronmxcs
1. CocraBnenue npezeHTanuu: [lapaMeTprl 1 XapakTepUCTUKU SJIEMEHTOB MTOBEPXHOCTHOTO
MOHTAaXa.
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2. Cocrapnenue npezentanuu: [aiika UK-uznydenuem. MmnynscHas rpynmnoas naika. JlazepHas
narika [IpenmymecTsa 1 HEJOCTATKHY.

3. CocraBnenue npe3eHTanuu: OcodeHHOCTH pydHOi naiika SMD — KOMIIOHEHTOB.

4. Koncynprauus

5. Koncynbranus

6. Koncynpranus

Tema 1.6.
HGHaSIHBIe METOAbI Hepa%eMHbe
COCTUHEHUN.

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

1 [IpuHuunbl HeNasiHBIX coequHeHn. MoHTax coeanHeHui HakpyTKoi. CoearHEeHNE
CKpy4MBaHuEM U HaMOTKOM. TexHonorus HakpyTku. COBpeMEHHOE MPUMEHEHUE HAKPYTKH.
CoenuHeHre CKpyYrBaHUEM U HaMOTKOU. KileMMHOe coeluHeHne npuKaTueM. 3aKUMHOE
COeIMHEHHE CKaTHEM («TepMUIoHT») CoequHeHNe MPOBOIAIIMMHU MacTaMu TexHuKa
MEKCOCTMHEHNI Ha OCHOBE TexHosorui Press-Fit u npyrue BubI HENAsHBIX COEAMHEHUI.

2/2

JlaGopaTopHbie pabOTHI

[IpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU:

*/*

KoHTposibHBIE pPabOTHI

CamocrosiTenpHas padoTa 00yJaronuxcs:

Tema 1.7.
TexHoMOTHS pPeMOHTa/ IEMOHTaKA
AIIEKTPOHHBIX MPUOOPOB U YCTPOUCTB

Copneprxanue yueOHOTO MaTepuaina, B TOM 4Hciie B popMe NPaKTUIECKOH MMOATOTOBKU

1 Bunbl 1edekToB nassHbIX COSIUMHEHUH U MPUIMHBI UX BOZHUKHOBEHUS. [IoHATHE BHYTPEHHUX
U CKBO3HBIX Je(pekToB. MeTo 61 KOHTPOJIs. Mephl o MpeaynpexaeHuIo Opaka 1
BOCCTAHOBJICHHE MasHbIX coequHeHn.JJopaboTka HeKaueCTBEHHBIX MasHbIX COCAMHEHU.
[Ipenensl koppekTUpyOIWKX AeicTBUN. [IpaBuia 1 nmpueMsl JEMOHTaXa
3JIEKTPOPATNOKOMITIOHEHTOB. JIeMOHTaX 3JIEMEHTOB C IIJIaThl B MEJIKOCEPUWHOM U
€MHUYHOM NPOU3BOJACTBE. [lasnbHUK AJ11 1EeMOHTaXa SJEKTPOHHBIX KOMIIOHEHTOB.
VYerpoiicto. [Ipunnunm pa6otel. PemoHTHBIE cTannu. OCHOBHBIC CITOCOOBI YaICHUs TTPUIIOS
C IIOBEPXHOCTH MevyaTHOM u1atel. OcHACTKa AJis JEMOHTaka KOMIIOHEHTOB. [Ipornecc
JEMOHTaxa MUKpocxeM. JleekTarus v yTuiIn3auus 3JIeKTPOHHBIX PUOOPOB, U YCTPOICTB.
[IpaBuna u NOpSAIOK YTHIM3AILUU.

12

2/2

JlaGopaTopHbie pabOThI

[IpakTudeckue 3aHATHS, B TOM YUCIIE B (DOpME MPAKTUIECKON MOATOTOBKH

1.BoimoniHeHne JeMOHTa)ka IMEYaTHBIX Y351a, COOPaHHOIO IO TEXHOJIOTMH HAaBECHOTO0 MOHTa)Ka
TEPMOBO3AYIIHOW MasyIbHOM CTaHLIUEN

2. BoimonHeHue JeMOHTa)xa IMeYaTHOTro y3Jia, COOPaHHOTO IO TEXHOJIOTUH TOBEPXHOCTHOTO
MOHTaa

3. M3ydyenue nopska M OIpaBui NPOBENCHUS YTHIN3AUNUNA 3JIEKTPOHHBIX KOMIIOHETOB C

8/8
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COJZICpYKAHUEM JParMeTaioB
4. Odopmnenne akta nedexranuu (mepeqns 1eHEeKTOB) Ha MEYATHBIN y3ell AJIEKTPOHHOTO
YCTpPOMCTBA

KonTponbHbIe paboThI

CamocrosiTenbHas paboTa 00yJaronuxcs
1.  Cocrasnenue npe3eHtanuu: OCHOBHBIC TPUYNHBI CHIDKCHUS BIIAar0yCTONYUBOCTH MPUOOPOB
2. Koncynbranus

Tema 1.8.

TexHomorust cOOpKu
MOJTYTIPOBOTHUKOBBIX TPHOOPOB U
WUHTETPATBHBIX CXEM

Copneprxanue yueOHOTO MaTepuana, B TOM 4Hciie B popMe NpakTUIECKOH MMOATOTOBKU

1 | CoopouHbIe IPOILIECCH B IPOU3BOJICTBE MOJIYIIPOBOAHUKOBBIX MPUOOPOB U HHTETPATBHBIX
MUKpocxeM. Pa3nenenne macTud Ha Kpuctauibl. MOHTaX KpUCTA/UIOB B KOpITycax
IBTEKTUYECKUMU MPUITOSIMU U KJIEIMU. MOHTaX KpHUCTAJJIOB B KOPITyCax JIETKOIUIABKUMU
npunosiMu. O00pyI0BaHKE 711 MOHTaXa KPUCTAJUIOB. ABTOMATU3UPOBAHHBIA MOHTaX
KPHUCTAJJIOB B KOPITycax BUOpallMOHHOM naiikoil. KoHTpob kayecTBa COOPOUHBIX ONeparuii

2 | CBapka B MPOU3BOJICTBE IEKTPOHHBIX TPUOOPOB U yCTPOUCTB. CIIOCOOBI TPUCOCTUHECHUS
AJIEKTPOJHBIX BbIBOIOB. OCHOBHBIE BUJIbl. MUKPOMOHTaX M3/1€TUI HHTErpalbHON
3NeKTPOHUKHU. [[pOBOIOYHBIN MUKPOMOHTAXK U3/I€TUN UHTETPATbHON AJIEKTPOHUKH.

Huddy3mnonnas mupocBapka. OCHOBHBIE MPOIIECCHI U 000PYI0BaHKHE. ABTOMATHIECKOE
000pyI0BaHNE U HHCTPYMEHTHI
MoOHTaX )KeCTKUMHU 00bEMHBIMH BBIBOJIaMH. MOHTaX KPHCTAJIOB HA IIIATe

TepMoKkOMIIpecCMOHHAsE MUKPOCBapKa. Y JIbTPa3BYKOBasi U MHUKPOKOHTAaKTHass MHUKPOCBApKa.

3 | I'epmerusanus usaenuii 31€KTPOHUKU U KOHTPOJIb TEPMETUYHOCTH. [ epMeTn3anus Kkopmyca
MukpocxeM. CrocoObl repMeTHU3alii U MpoBepKa Ha FepMETUYHOCTD. [ 'epmeTHr3anus
KOpITYyCOB cBapkou. ['epmeTnsanus kKopnycoB nakoi. I'epMernsanus rmiacTMaccaMu.
beckopnycHas repmeruzanusi. KOHTpoab repMeTUYHOCTH U3Aeauid. Buabsl KOHTPOJIS U X
xapakrepucTika. OCHOBHbIE IPUYHHBI CHU)KEHUS BJIAr0yCTOMYMBOCTH MPHOOPOB.

4 | 3akIrOYHTENHHBIC OTIEpAIlU COOPOYHOTO TIPOU3BOACTBA MOIYIIPOBOTHUKOBBIX MPUOOPOB U
VHTETPAJIBHBIX CXEM.

5 | [IporpeccuBHbIe HaNPaBJICHUS B IPOU3BOJICTBE MOTYIPOBOIHUKOBBIX IPHOOPOB U
UHTErpalbHbIX CXeM. ABTOMATU3alUs IPOU3BOACTBEHHBIX ITPOLIECCOB COOPKU
HOJYIPOBOJHUKOBBIX MPUOOP M MHTETPATHHBIX CXEM.

20
10/10

JlaGopaTopHbie pabOTHI

[IpakTHyeckue 3aHATUS, B TOM YHCIE B (hOpME MPAKTHUECKON MO OTOBKH
1 .BbInonHeHue aHanu3a TEXHOJOTHH BBICOKOINIOTHOM COOPKH M IOBEPXHOCTHOI'O MOHTaXa

10/10
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MHOTOKPHCTAJILHBIX MOJTyJiel Ha ocHOBe O6eckopmycHbix CBUC. M3ydyenue TexHomoruu
CBEPXTOYHOH COOpKM M MOHTaxa Ha ocHOBe MHOTOBBIBOJIHBIX CBUC ¢ mpumeneanem BGA
KOPITYCOB

2. [IpoBeneHne CpaBHUTEIHLHOTO aHAIHM3a TEXHUIECKUX XapaKTEPUCTHK aBTOMATOB COOPKH ISt
NMC ¢ mimaHapHBIMHM BBIBOJAMHU

3.3amonHeHre TaOIUIBI 0 OCHOBHBIM MPUYMHAM CHIDKEHUS BIArOCTOMKOCTH
MOJIYTIPOBOIHUKOBBIX MTPHOOPOB

4. CocTaBieHHE TEXHOJIOTHUECKOTO MPOIECC BAKYYMHOIIJIOTHON T€pPMETU3AIIUU
MOJTYITPOBOTHUKOBOTO MprOopa (10 3aJaHUI0 PO 1aBaTelIs )

5. BeImonHeHWe CpaBHUTEIBHOTO aHAIH3a M0 OCHOBHBIM CIOCO0aM KOHTPOJIS TePMETHYHOCTH
MOJIYTIPOBOJHUKOBBIX MPUOOPOB W MHTETpalibHBIX cxeM. [IpoBeneHne cpaBHUTENBHOTO aHAIN3a
TEXHUYECKUX XapaKTEPUCTHK aBTOMATOB COOPKU (BBIOOP 00OPYAOBAHUS OCYIIECTBIISIETCS 110
KaTajgoram) MHTErpalbHBIX CXEM C IUIaHAPHBIMU BBIBOJAMU

KonTponbHbIe paboThI

CamocrosiTenbHas paboTa 00yJaromuxcs

Tema 1.9.
TexHomorust COOpPKH U3AETUH
ANEKTPOHHOWU TEXHUKHU

Copneprkanue yueOHOTO MaTepuana, B TOM 4Hciie B popMe NPaKTUIECKOH MOATOTOBKU

1 Krnaccudukanuro 37eKTPOHHBIX U SJIEKTPHUECKUX COOPOK B COOTBETCTBUH C X Ha3HAUYCHHUEM
B HCIIOJIB3YEMOM JIEKTPOHHOM anmnaparype. ba3oBbeie 21eMeHTBI COOPOYHBIX OTEpaIIHid.
[TonsiTHE 0 COOPOYHBIX eUHUITAX. Y316l U HeTanu. Moaynu u cyomonynu. BxogHou
KOHTPOJIb Y3JI0B U JICTAJTICH.

OmnpeneneHre KayecTBa COOPOYHBIX SIMHHII.

2 | O6o6meHHas MOCIe0BATEIHFHOCTD IMIEPEX0/I0B MPU COOPOUHBIX omneparusix. Beepras
cbopka. Buzpl u opranuzanusi KoHBeHepHoi coopku. Opranuzanus padboyero MectTa npu
KOHBelepHoi coopke. COopka ¢ 6a30Bo# AeTanbio. Opranuzaius padoTel COOPOYHOTO
yuyacTka. TpeOoBaHUS K MHIMBUAYAJIbHBIM pabouuM COOPOUHBIM MECTaM

3 | Texnomnorust cOOpouHbIX padoT. OCHOBHBIE ATANbl COOPOYHBIX OTICPAITHIA.
3aKIII0YUTEIbHBIE ONlepaliii cOOPOUHBIX paboT. [Topsaok COOPKH IIMEKTPOHHBIX U3/IEIHH,
KOMITHIOTEPHOM TEXHUKH. JIa3epHBbIX reHepaTopoB. OcoOeHHOCTH cOOpKH MUKPOOIBM,
MHUKpo6s0koB CBY-nnana3oHa, ONTO3JEKTPOHHBIX YCTPOMCTB.

4 | TexHONOrUYECKHIA TpoIIeCC COOPKH MEYaTHOTO y3Jia ANEKTPOHHBIX ycTpoicTB. CocTaBieHne
TEXHOJIOTHYECKOW KapThl COOpKH. MapmpyTHBIA TEXHOJOTHYECKUH TIpolecc COOpKH
ANIEKTPOHHOTO m3nenus. [ToHATHs 0 MapuIpyTHBIX KapTax omepaumii cOopku. CocraBieHue
MapHIpyTHOM KapThl COOPOUHBIX orepaiuii. Pa3paboTka onepamoHHOT0 TEXHOJIOTHYECKOTO

24
12/12
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nporiecca. [lonsaTust 06 onepanroHHBIX KapTax. OnpeaeneHne oobeMa oneparmoHHON KapThl
cOopku oTnmenbHOTO y31a. OCHOBHBIE TMOJPA3NENCHUS U CIYXKOBl MPEANPHITHSA,
Y4acCTBYIOIIHE B ONEpalluiaxX COOpPKU

5 | O6mue TpeboBaHMS K COOPKE IIEKTPOHHBIX OJ0KOB U y310B. [loBpexnenue cOOpKu.
JedexTs! 1 HepreMIIeMble IePEKThI AEKTPUIECKUX U AIEKTPOHHBIX COOPOK: MapKHPOBKA,
IUIOCKOCTHOCTH (M3TH0 U cKpyuuBaHue). JleekTsl 1 MpU3HAKK HapyIICHUS
TEXHOJIOTUYECKOro mporecca. JlopaboTka HeKaueCTBEHHBIX MAasTHBIX MIEKTPUUCCKUX U
AIIEKTPOHHBIX COOPOK.

6 | YcnoBus mpou3BOACTBA COOPOUYHO-MOHTAKHBIX pab0T. OXpaHa OKPYXKaIoIIeH CpeIbl.
CanuTapHO-TUTHEHUYECKHE TPeOOBaHMS U TPeOOBaHMs 0€30MIaCHOCTH MPH MTPOBEACHUN
cOOpOYHO-MOHTAKHBIX PadoT. [IpaBuiia 1 HOPMBI OXpaHbI TPy

JlaGopaTopHbie pabOTHI

[TpakTryeckue 3aHATHs, B TOM YUcIie B (hOpMe MPaKTUUECKON MOATOTOBKU

1.M3yuenue u ananu3 ohopMIICHUSI MapIIPYTHON KapThl COOPOUHBIX OIEpaIuit

2.CocTaBieHue CXeMbl TOCIIeIOBATEILHOCTH COOpKU cucTeMHoro 6oka 1K

3.Pa3zpaboTka TEXHOJIOTUYECKOH cXeMbl COOpKHU OJIOKA MUTAHUS: TOCIIEAOBATEILHOCTH
YCTAaHOBKH TOYITPOBOJHUKOBBIX TTprOopoB, MC n DPD Ha 6a30Byt0 fAeTans (MeYaTHYIO TIIaTy)
4.Pa3paboTKa TEXHOJIOTUYECKOH cXeMbl COOpPKM reHepaTopa MpsIMOYTOJIbHBIX UMITYIbCOB!
MOCJIETIOBATEILHOCTH YCTAHOBKH TIOJYPOBOTHUKOBBIX mpubopoB, UC u DPD Ha 6a30Byr0 neranb
(meyatHyto miary)

5. BeisaBiienne neexToB cOOPKH JIEKTPOHHOTO MEYATHOTO y371a (TI0 3aJaHHI0 TTPET01aBaTelIs)

10/10

KonTponbHbIe paboThI

CamocrosiTenbHas paboTa 00yJaronuxcs:

1.  Cocrasnenue npe3eHranuu: JleQexTsl 1 HempueMiIeMble 1e()EeKThI AIEKTPUIECKUX U
AJICKTPOHHBIX COOPOK

2. Koncynbranus

DK3aMeH

MK 01.02 TexHoJiorusi HACTPONKH
U PeryJIMpPOBKH JIEKTPOHHBIX
npudOpPoOB M YCTPOMCTB

Pa3nen 2. Hacrpoiika n
peryJMpoBKAa 3JIEeKTPOHHBIX
NpuOOPOB M YCTPONCTB, NPOBEIeHUE
CTAH/APTHBIX H

212
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cepTH(PUKANMOHHBIX MCTIBITAHUI

Tema 2.1. Copneprxanue yueOHOTO MaTepuana, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU 3
OcHoBHble noHATHS. HazHauenue u 2/2
METO/bI BHIIOJTHEHUS HACTPOUKU U 1 | Ha3HadyeHue u XapakTEpPUCTHKH ONEpaIiii HACTPOUKH U perynupoBKU. OCHOBHBIE METOIBI
pEerynupoBKU BBITNIOJTHEHHS] HACTPOUKH U PETYIUPOBKH 3JIEKTPOHHBIX TIPUOOPOB U yCTpoiicTB. OCHOBHBIE
NOHATHS. DTanbl ¥ MPaBUiIa MPOBEJCHUS POIECCa PEryINPOBKH.
JlaGopaTopHbie pabOTHI *
[TpakTHyeckue 3aHATHS, B TOM YHCiIe B (hOpMe MPAKTHUECKOM MO OTOBKH *[E
KoHTposibHBIE pabOTHI *
CamocrosiTenpHas paboTa 00yJaronuxcs: 1
1. CocraBienune koHcnekTa: CyIIHOCTb PeryIMpOBOYHBIX PA0OT U OCHOBHBIE ATAITBI UX
POBEJCHUS
Tema 2.2. Copepxanue yueOHOro MaTtepuala, B TOM 4ucie B popMe MPaKTUYECKOI MOArOTOBKU 23
Buapl 1 nepeyeHb TEXHUYECKON U 4/4
TEXHOJIOTUYECKON JOKYMEHTAIMN 1 | OcHOBHas TEXHUYECKAs U TEXHOJIOTHMYECKas JOKyMeHTalus. Buabl, MOHATHS Ha3HAUYECHUE U
IpY IPOBEICHUH MPOIecca HACTPOHKU coJiepKaHNEe TEXHUUECKON U TEXHOJIOTUYECKON TOKYMEHTALUU Ha KOHTPOJIb U PETYITUPOBKY
U PEryJIUPOBKU 3IEKTPOHHBIX MPUOOPOB U YCTPOUCTB. TexHONMOrHuecKkas HHCTPYKLUS, Ha3HAYCHHE U
IPUMEPHOE COJIEPIKAHHE
2 | CxemHas AOKyMeHTauMs. BUIbI U TUIIBI AIEKTPUYECKUX CXEM, TPUMEHSIEMbIX NPU
HACTPOWKE U PEryIUPOBKE AIIEKTPOHHBIX TPUOOPOB, Y3JI0B, OJIOKOB U YCTPOMCTB
JJIeKTPOHHOM annaparypbl. HasHauenue, npaBuia YTeHHs U COCTABIICHUS.
JlaGopaTopHbie paboThI *
[IpakTrueckue 3aHATHSI, B TOM YHCIIE€ B OopMe MPAKTHIECKOM IMOATOTOBKH 16/16

1.ITpoBenenue ananu3a pabOTHl HICTOUHUK MUTAHUS MO CXEME AIIEKTPHUYECKON
MPUHIUITHUATIBHON

2. [IpoBenenue ananuza pabOTHl YCHIINTENS 3BYKOBOW YaCTOTHI IO CXEME IIEKTPUIECKOM
10002703 1002000 M3 (0)

3. IlpoBenenue aHanu3a pabOTHl HIMPOKOIIOIOCHOTO YCUIIUTENS O CXEME DIICKTPUIECKOM
npuHuunuaabHou. [IpoBeaenue ananu3a paboThl yCHIIUTENS MOLTHOCTH T10 CXEMeE
IEKTPUYECKON IPUHLIUITUAIBHON

4. IlpoBenenure anaau3a pabOTHI aBTOTEHEPATOPa IO CXEME DJIEKTPUUECKON TPUHITUITHATBHOM.
[IpoBenenue ananmsa pabOTHI TeHEpATOPa UMITYJIBCOB MO CTPYKTYPHOI cxeme (110 3a1aHUI0
MIPENO/1aBaTes )
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5. [IpoBeaenune ananmmza paboThl ocHmIorpada 1mo CTpyKTypHOM cxeme (TI0 3aJaHul0
npernoaaBaTens

6. [IpoBeneHune anaimmsa paboOTel COTOBOTO Tele(OoHA MO CTPYKTYPHOM cxeMme (110 3a1aHHI0
MIpEeno/1aBaTeis)

7. [IpoBeneHune anaimsa pabOThl IU(POBOTO BOJBTMETPA MO CTPYKTYPHOM cxeMe (TI0 3aaHHI0
MpEeno1aBaTeis)

8. IlpoBenenue aHanu3a paboThl TEIEBU3MOHHOTO MYyJIbTa TUCTAHIIMOHHOTO YIIPAaBJICHHUS 10
CTPYKTYPHOI cxeme (110 3aJJaHUIO MPErogaBaTes)

KoHTposibHBIE pabOTHI

CamocrosTenbHas paboTa 00y4aronmxcs 3
1. CocraBnenue koHcnekTa: O603HaYeHNE OCHOBHBIX PaJHOAIEMEHTOB U KOMIIOHEHTOB,
MOJTYTIPOBOTHUKOBBIX MTPHOOPOB U MHTETPATLHBIX MUKPOCXEM
2. Koncynpranus
3. KoncynpTanus
Tema 2.3. CopepxaHue yueOHOro Marepuasa 42
Opranu3zanus npouecca peryJiupoBKu 16/16

Y HACTPOMKH JEKTPOHHBIX PUOOPOB
U YCTPOMUCTB

1 KoHTpoJib: moHsATHE, Ha3HAYEHUE, BUBI.

2 | CrangapTHble METOABI M MPUEMbl KOHTPOJS UM U3MEPEHHS MapaMeTpOB U XapaKTEPUCTHK
AJIEKTPOHHBIX TPUOOPOB U YCTPOMCTB, SJIEKTPO- U PAAMOKOMIIOHEHTOB.

3 | CoBpeMeHHbIC KOHTPOJBHO — HM3MEPUTEIbHBIC MPHOOPHI, MPUMEHSIEMbIC IS KOHTPOJIS
napaMeTpoB W XapaKTEPUCTUK SJIEKTPOHHBIX TMPUOOPOB © ycTpoiictB. Ha3HaueHwue,
YCTPOMCTBO, MPUHIMIT JCHCTBHS CPEICTB HM3MEPEHUS W KOHTPOJIBHO- H3MEPUTEIBHOTO
000pyIOBaHUS.

OCHOBHBIE TEXHUUECKUE XaPAKTEPUCTUKH IICKTPOU3IMEPUTEIBHBIX TPUOOPOB M YCTPOUCTB

5 | [IpoBepka XapaKTEpPHCTHK W HACTPOWKA 3JIEKTPOM3MEPUTEIHHBIX MPUOOPOB M YCTPOMCTB.
Merozsl 1 cpencTBa IPOBEPKH, IIPABUIIA HACTPOUKHU.

6 | Boibop METOOB M CpesiCTB U3MEPEHHI: KOHTPOJIBHO-U3MEPUTENBHBIX IPHOOPOB,
MH(OPMaLMOHHO-U3MEPUTENBHBIX KOMIUIEKCOB B COOTBETCTBUU C TpeboBaHuAMU TY
(TEeXHMYECKHUX YCIOBUI) Ha U3/IEIHE.

7 | KomnoHoBKa cxeM MOAKIIOUYEHUS U3MEPUTENIBbHBIX TPHUOOPOB.

8 | CocTaBineHre MaKeTHBIX CXEM COEAMHEHUH JUIsl pETryIMPOBKH 3JEKTPOHHBIX PUOOPOB U
YCTPOMCTB.

JlaGopaTopHbie pabOTHI
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[IpakTUueckue 3aHATHSI, B TOM YHCIIE€ B opMe MPAKTHIECKOM IMOATOTOBKH 20/20
1.IIpoBepka XxapakTepUCTHK U HACTPOIiKa ociipuuiorpada (TUI Mo 3aJaHuIO)
2.IIpoBepka XxapakTepUCTUK U HACTPOMKa BOIbTMETpa g poBoro. [IpoBepka XapakTEPUCTHK U
HACTpOIiKa yacToToMepa (TUI MO 3aJaHUI0)
3.ITpoBepka XxapaKTEpUCTUK U HACTPOIMKa reHepaTopa UMNYJIbCOB. [IpoBepka XapakTepuCTUK U
HACTpOIKa TreHepaTopa rapMoHnYeckux kojebanuit HY
4.ITpoBepka XxapaKTepUCTHUK M HACTPOIKA IIEKTPOPATUON3MEPUTEIBHBIX TPHOOpa (THUII 11O
3aJJaHUIO)
5.Bb100p u3MepUTENBHBIX TPHOOPOB U pa3pabOTKa CXeM U3MEPEHUS MTapaMeTPOB
HOJYIIPOBOTHUKOBBIX TUOOB (THIT IO 33aHHUIO)
6.BB100p H3MEpUTENBHBIX TPHOOPOB U pa3pabOTKa CXeM H3MEPEHUS MapaMeTPOB OUTIOISPHBIX
TPaH3UCTOPOB (THII IO 33TAHUIO)
7.Be100p U3MEPUTENBHBIX TPUOOPOB U pa3pabOTKa CXEM U3MEPEHUS MapaMeTPOB THPHUCTOPOB
(THII 110 331aHUIO)
8.Bb160p u3mepuTenbHbIX MPUOOPOB U pazpaboTKa cXeM U3MEPEHHUsI TapaMeTPOB BBITPSIMUTENS
(THII 110 33/1aHHUIO)
9.BB100p M3MEpPUTENHHBIX TPHOOPOB M pa3pabOTKa CXEM U3MEPEHHUS MapaMeTPOB HMITYJIbCHOTO
YCTPOMCTBA (THII IO 3aJaHHIO)
10.Bb160p n3MepHUTENbHBIX TPUOOPOB U pa3padoTKa CXeM U3MEpPEHHs TapaMeTpoB IU(PPOBOTO
yCTpOHCTBA (THII 110 33JJaHUIO)
KoHTposibHBIE PabOTHI
CamocrosTenbHas paboTa 00y4aronmxcs 6
1. CocraBnenue koHcniekTa: OcHaleHne pabouux MECT MPU MOHTaXe M COOPKE AIEKTPOHHBIX
npuOOPOB U YCTPOUCTB.
2. CocraBiieHUE KOHCIIEKTa: AHAJIU3 COBPEMEHHON KOHTPOJIBHO — U3MEPUTEIILHOM amnmaparyphl.
3. CocraBieHune npe3eHTauuu: MeTobl U CPeICTBA IIPOBEPKHU.
4. KoHcynpTanus
5. Koncynpranus
6. Koncynbranus
Tema 2.4. Copneprxanue yueOHOTO MaTepuaina, B TOM 4Hciie B popMe NPaKTUIECKOH MOATOTOBKU 50
[IpoBenenue onepaiuii HACTPOUKHU U 16/16

PEryIUPOBKHU 3JIEKTPOHHBIX TPUOOPOB
1 YCTPOMCTB

1 OcHOBHBIE 337]a41 U METOIbI KOHTPOJISI U HACTPONKH AIIEKTPOHHBIX MTPHOOPOB U YCTPOKUCTB.

2 | Ha3znauenue, ycTpOMCTBO M MPUHIIUI IEHCTBHSI PA3IMYHBIX 3JIEKTPOHHBIX IPUOOPOB U
YCTPOMCTB
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3 KoHTpoJib mapaMeTpoB 3JIEKTPUUECKUX U paguoTexXHU4YecKux Ieneid. CrocoObl u3MepeHus
CONIPOTUBJICHUS CMKOCTH, MHAYKTUBHOCTH, BCIMYWHBI TOKA U HAIPSIKCHUS. Texuunueckue
TpeOOBaHUS K MapaMeTpaM 3JIEKTPOPAAHOIIEMEHTOB, MOJYIPOBOJIHUKOBBIX MPHOOPOB,
HWHTCIPAJIbHBIX CXCM.

4 | [Ipuembl KOHTPOJISI TAPAMETPOB IEKTPOPAIN0IIEMEHTOB, MOJIYIIPOBOIHUKOBBIX TPHOOPOB,
UHTErpaibHbIX cxeM. [IpoBepka pesxuma paboThl AKTUBHBIX 3JIEMEHTOB 3JIEKTPOHHBIX
YCTPOCTB.

5 | Merozsl ¥ OCYIIECTBIECHUE YIEKTPUIECKON, MEXAaHUYECKOW U KOMIUIEKCHOU PEryJIupOBKH,
HAaCTPOMKH DSJIEKTPOHHBIX TPUOOPOB M YCTPOUCTB B COOTBETCTBHH C TY. OCHOBHBIE
TEXHOJIOTMYECKHE OIEPALlUU IPOLECCA PETYINPOBKHU AIEKTPOHHBIX YCTPOMCTB. MeTo bl
HACTPOWKHU M KOHTPOJIS TapaMETPOB AIEKTPOHHBIX TPHOOPOB U yCTporcTB. [IpuHIMIIBI
YCTAHOBJICHHSI PEKUMOB PaOOThI AIEKTPOHHBIX IPHOOPOB U ycTpoiicTB. IloHsATHE KapTHI —
CXEMBI PEryJIMpPOBOYHBIX PadoT.

6 | O6paboTKa pe3yIbTaTOB KOHTPOJIS: COCTaBICHHUE TPapHKOB, TpeOYeMbIX B Ipoliecce paboTh
C 2JIEKTPOHHBIMU IIpuOOpaMu 1 yctpoiicTBamHu. [locinenoBarenbHOCTb U CIOCOObI
BBIIIOJIHECHNS] MEXAHUYECKOU PEryJIupPOBKHU U HIEKTPUYECKOM HACTPONKH DIIEKTPOHHBIX
puOOPOB U ycTporcTB. CpeAcTBa M MPUCTIOCOOICHMS IJIsT BBITIOJIHEHUSI MEXaHUYECKOU
PETYIUPOBKH.

7 | MexaHu4eckue U 3J€KTPUUECKUEe HETOUHOCTH B pa00Te 3JIEKTPOHHBIX MPHUOOPOB U
YCTPOMCTB.

8 | IlpyuunHbI BOBHUKHOBEHHUSI MEXAHUYECKUX U EKTPUUECKUX HETOUHOCTEH B pabote
HJIEKTPOHHBIX TPUOOPOB U YCTPOUCTB M CIIOCOOBI UX YCTPAHEHUS

JlaGopaTopHbie pabOTHI

[IpakTUyeckue 3aHATUS, B TOM YHCIE B (hOpME MPAKTHUECKON MO OTOBKH

1.Pa3zpaboTka KapThl - CXeMBI [Tl POBEJICHUS PETYIUPOBOYHBIX PaOOT MPH HACTPOKHKE
aByxkackaaHoro YHY

2. Pa3paboTka KapThl - CXEMBI JIJIsl POBEACHUS PETYINPOBOYHBIX pabOT MyJIbTUBHOpaTOpa

3. IlpoBeneHre KOHTPOIIS pabOTHl YCHIINTENS 3BYKOBOW YaCTOTHI C IPUMEHEHUE KOHTPOJIBHBIX
KapT HaIpsKEHUI

4. IIpoBereHne KOHTPOIIS pabOTHl Te€HEpaTOpa UMITYJIbCOB C TPUMEHEHHE KOHTPOJIbHBIX KapT
HanpsHKeHUH

5. IlpoBeneHue BU3yaabHOrO U ONTHYECKOI0 KOHTPOJISI MOHTA)Ka II€YaTHOM IJ1aThl

6. IIpoBeneHue ANEKTPUUECKOTO KOHTPOJISI MOHTaXa MEYaTHOM TIJIaThI

7. BeInosiHeHNe HAaCTPOWKH U PEryJIIMPOBKU TEIE(POHHOTO YCUIIUTENS 3BYKOBOM YaCTOTHI

30/30
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8. BrInoyiHEHNE HACTPOWKYU U PETYIUPOBKU TEIEBU3MOHHOIO YCUIIUTEIISI 3BYKOBOM YaCTOTHI

9. BeimonHeHNe HACTPOUKH U PETYIUPOBKU HCTOYHHUKA MMUTAHUS - IPEOOPa30BaTeNsl HAMPSKCHUS
JUTS JIIOMUHECLIEHTHOM JIaMIIbI

10. BrinonHeHne HaCTPONKHU U PEryIMPOBKUA HCTOUYHUKA TUTAHUSI OXPAHHOTO YCTPOMCTBa

11. BeimosiHeHue HacTporku U peryaupoBku LC — aBToreneparopa

12. BrinonHeHue HacTpoiiku U perynupoBkun RC — aBroreneparopa

13. I[IpoBepka MNpPaBUIBLHOCTH MOHTaXa 3JIEKTPOHHOIO YCTPOHUCTBAa B COOTBETCTBUU C
AIIEKTPUIECKOM CXEMOH 10 MPEIBAPUTEIIHLHO COCTABICHHBIM KapTaM WM Ta0JInIaMm,
OXBaTBIBAIOLIUM BCE LEIHU MTPOBEPSIEMOr0 YCTPOMCTBA, HAUMHAS C HICTOYHUKA IMHUTAHUS

14. BeinoHeHHEe TPOBEPKU  PEKUMOB PAOOTHI OTYITPOBOJHUKOBBIX TPUOOPOB I MHTETPATBHBIX
MHUKPOCXEM B 3JIEKTPOHHOM YCTPOICTBE 1O 3JIEKTPOKATUOPOBOUYHBIM KapTaM U CIPAaBOYHBIM
JTaHHBIM (TI0 33JJaHUIO TIPETO1aBaTeIs)

15. TIpoBecTr KOHTPOJIb pa0OTHI AIEKTPOHHOTO YCTPOWCTBA JUISl TOJYYCHHS 3aJaHHBIX
XapaKTEPUCTHK YCTPOWCTBA B COOTBETCTBUU C TEXHUYECKHM 3a7aHueM (I10 3aJaHHIO
MIPETNO/1aBaTEIIs )

KonTponbHbIe paboTh

CamocrosiTenbHas padoTa 00yJaronuxcs

1. CocraBnenue koHcnekTa: OcoOOEHHOCTH KOHTPOJIS  PETYIUPOBKHU SJEKTPOHHBIX YCTPOMCTB CO
BCTPOECHHBIMU MUKPOIIPOLIECOPHBIMU CUCTEMAMHU

2. CocraBnenue KoHcnekTa: OcOOEHHOCTH HACTPOIKM BBICOKOYACTOTHBIX TPAKTOB. Y CTpaHEHUE
HEHCIIPAaBHOCTEH U MOBPEXKAECHUH B IPOCTBIX CXEMaX 3JIEKTPOHHBIX MPHOOPOB U YCTPOMCTB.

3. KoncynpTanus

4. KoHcynpTanus

Tema 2.5.

Buapl ucnipITaHUNA 3JIEKTPOHHBIX
npuOOPOB U YCTPOUCTB M UX
Ha3HaUYCHHE

Copneprxanue yueOHOTO MaTepuana, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 6
4/4

1 HcnpiTanne kak OCHOBHas ¢opMma KOHTpois u3nenuid.  Ha3HaueHMe M OCHOBHBIC LIEH
ucnplTanuii. OpraHuzanus W KiIaccuuUKauusg TEXHUYECKOro KOHTpojis. (OCHOBHbIE
Kateropuu ucnbiTanuid. [loHsTHE  «BBIOOPOUHBIN» MerTon wHcnblTaHuil. IlpusHaku
KJaccupukauuu BbIOOPOK. [loHATHE TEXHOIOTHYECKUX TPEHHUPOBOK — MPEABAPUTEIHHBIX
VCIIBITAHU.

2 | Knaccudukaruss OCHOBHBIX BHJIOB HWCIIBITAHUN WX KpaTKas xapakTtepuctuka. IloHstue
BUPTYaAJIbHBIX UCIIBITAHUMA

JlaGopaTopHbie pabOTHI *

[IpakTrueckue 3aHATHSI, B TOM YHCIIE€ B opMe MPAKTHIECKOM IMOATOTOBKH *[*
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KoHTposibHBIE pabOTHI

CamocrosTenbHas paboTa 00y4aronmxcs

1. CocraBnenue npezeHTanuu: [lapaMeTpsl U XapakKTEepUCTHUKU SJIEMEHTOB MTOBEPXHOCTHOTO
MOHTAaXa.

2 KoHcynpTanus

Temsl 2.6.

CraHgapTHbIC U cepTH()HUKAIIMOHHBIC
ucnbITanusa. OCHOBHEIE ITIOHATHS U
MOPSITOK TIPOBEACHHUS

Copneprxanue yueOHOTO MaTepuana, B TOM 4Hcie B popMe NpakTUIECKOH MMOATOTOBKU

1 [Iporpamma ucnbeiTanuii. Opranu3alMOHHO-TEXHUYECKUE CTAIUU UCTIBITaHU. MeTo bl U
coaepkaHue ucnbITaHui. OCHOBHBIE 3JIEMEHTHI, BXOASIINE B CUCTEMY MCITBITAHUM.
TexHUuecKas JOKYMEHTAIIHS Ha UCIIBITAHUS: BUJIBI, IPABHUIIA PETUCTPAIIUU U 00paOOTKH
pe3yabTAaTOB UCTIBITAHUIN M HAOJIIOICHUM, TTOPSAOK CIaun

2 | KoHTpOIbHO-U3MEPHUTETbHBIE HHCTPYMEHTHI U IIPUCIIOCOOICHUS, TPUMEHSIEMbIE MTPH
ucnblTaHusAX. Bunapl, Ha3HaueHUE, IPUHIINI JEHCTBUS, IPABUJIA HCIIOJIb30BAHMUS

3 CTaH,Z[apTHBIe UCIIBITAHUSL. OCOGGHHOCTI/I HpOBGI[eHI/IH OCHOBHBIX JTallOB CTaH,Z[apTHBIX
UCIIBITAHUN  MOJIENM, ONBITHOrO oOpa3iia W ToToBOM mpoxykiuu. OpraHuzamnms,
IOCJIICAOBATCIBHOCTD, npaBHna nu HOpﬂZ[OK HpOBe,Z[GHI/ISI ITOJIHBIX I/ICHBITaHI/Iﬁ BHGKTpOHHBIX
pUOOPOB U YCTPOMCTB

4 Ceprudukannonnblie uctbitanus. O0ume nonoxeHus. [lorsTHs u nenu cepTudukaum.
YyacTHUKM cepTuduKanuu

5 | Meroauka npoBeAcHUs cepTU(PUKAIMK MPOAYKITNU. Poccuiickas mpakThka cepTH(UKAIIH.
Cxemsl cepTudukanuy npoaykuuu ¢ yueroM pekomerpanuii MCO/MOK.

20
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JlaGopaTopHbie pabOTHI

[IpakTudeckue 3aHATHS, B TOM YUCIIE B (DOpME MPAKTUIECKON MOATOTOBKH

1. IlpoBeneHue aHanu3a coCcTaBa M COJICPKaHUST TEXHUYECKON JOKYMEHTAIIMEH HAa UCTIBITAaHUS:
MPaBUJIAMU PETUCTPALIUU U 00paOOTKH pe3ylIbTaTOB UCTIBITAHUI M HAOIIOICHUH, MIOPSIAKOM Caun
U3JIEIHS

2.V3yueHue cocTaBa M COACPKAHMS TEXHUIECKON JOKYMEHTAIINH Ha UCTBITAaHUS OJ0Ka
BBIUMCIUTEIbHON TEXHUKU

3. 3anonHeHue O61aHKa cepTHU(HUKATa MO 00pasily Ha IEKTPOHHOE U3ienue (110 3a1aHUI0
MIPENO/1aBaTEeIs )

6/6

KonTponbHbIe paboThI

CamocrosiTenbHas padoTa 00yJaromuxcs
1.CocraBnenue npeseHTanuu: Metoabl 00paboTKH pe3yabTaTOB UCIIBITAHUHN U HAOIIOIEHHH.
2. CocraBnenue npesentanuu: [Iponenypa u mociae0BaTeIbHOCTh MPOBEACHNS CePTH(HUKAINN.
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3. Koncynbranus
4. Koncynpranus

Tema 2.7.

IIpoBeneHne OCHOBHBIX BHUJIOB
WCIIBITAHUHN DJIEKTPOHHBIX MPUOOPOB
U yCTPOMUCTB

Copepxanue yaueOHOro MaTepuasa, B TOM 4ucie B popMe MPaKTUYECKOM MOArOTOBKU 66
16/16

1 MexaHn4eckue uctblTaHus. BUIbl MEXaHUYECKUX BO3AEHCTBUI U UX BIIUSIHUE HA
paboToCIOCOOHOCTh IEKTPOHHBIX TPHUOOPOB U YCTPOUCTB. METObI HCIIBITAHU.
HcnbiTarensHble CTCH/IBI U YCTAHOBKH: BUJIBI, HA3HAUEHUE, IPUHITUIIBI PA0OTHI, IPUMEHEHHE.
HcnbiTaTenbHble CXEMBI, PA3HOBUIHOCTH, IIPABUIIA MOHTAXa.

2 | OcHOBHBIC TMapaMeTphl BUOpaMi M  MeToAMKa UuX wu3MepeHus. OOmmii mapamerp,
XapaKTepU3YIOIMK  CTENeHb MEXaHW4YecKMX Bo3aehcTBUil. CrmocoObl  3aliUTBl  OT
MEXaHUYECKUX NIEPETPY30K.

3 Knumatuueckue HUCIBITaHUS. Bnusane  ximMaTU4YecKHMX ~ BO3IEHUCTBUM  Ha
paboTOCIOCOOHOCTh 3JEKTPOHHBIX MPUOOPOB M YCTPOHCTB. BUJIBI M1 cOCTAB UCTIBITAHUH.

4 BozgeiictByronmuii - gakrop u gomyctumoe oTkioHeHue. CoxaepxkaHue, METOAUKAa U
MOCJIEIOBATEIbHOCTh BCEX HJTAalOB UCHbITaHUN. XapaKTepHbIE PEXUMBI POBEACHUS
Pa3JIMYHBIX KIMMATHYECKUX UCIBITAHUNA. Mepsl 3alUThI

5 | DneKkTpuyeckure UCIbITaHus. BUIbI 37IEKTpUUECKUX UCTIBITAHUH. VcTibITaTeNbHbIE YCTAHOBKH,
CXEMbl U MapamMeTpbl UCTILITAHUM.

6 | YcrpoiicTBO nmpoOoiiHOH ycTaHOBKH. [IpoBepka COMPOTUBICHUS U AIEKTPHUICCKOU
MPOYHOCTHU U3OJISIIUH.

7 | Apyrue Buasl uctibiTanuid. Bo3aeicTBrue OMOMOTHUECKUX U pagHalliOHHBIX ()aKTOPOB Ha
paboTOCIOCOOHOCTH 3IEKTPOHHOM anmapaTypbl

8 | OcHOBHBIE MOHATHUS O OMOJOTUYECKUX, PAIUAIIMOHHBIX UCIIBITaHUsAX. HasHaueHue u
MOCIIE0BATEIHHOCTh OMOIOTMYECKUX UCTIBITAHNH. Mephl 3aIHThI

JlaGopaTopHbie pabOTHI *

[IpakTUyeckue 3aHATUS, B TOM YHCIE B (hOpME MPAKTHUECKON MOITOTOBKH 46/46

1. U3zydenue TpeGOBaHUI TEXHUKH 0€30MMACHOCTH U OXPaHbI TPy/Ia MPU MPOBEICHUH
UCTIBITAHUH 3JIEKTPOHHBIX TPHOOPOB U YCTPOHCTB

2.  Pa3paboTka CTpyKTYypHOH CXEMBbI UCIIBITAHUN Ha TEIIOYCTHWYHUBOCTD IIJIATHI AJICKTPOHHBIX
4acoB

3. H3ydyeHue METOJIOB UCIBITAHUN JJIEKTPOHHBIX MPUOOPOB U YCTPOMCTB Ha
BJIArOYCTOMYHUBOCTb
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4. Pa3zpaboTka mporpaMMbl HCTIBITAHWIA HA BO3JCHCTBUE TOBBIICHHON BIAKHOCTH CPEIbI

5. HccnenoBanue METONOB U CPEIACTB UCIBITAHUMN MIEKTPOHHBIX YCTPOUCTB HA BO3ACUCTBUE
TeIIa U X0J10/1a

6. HccnenoBaHue METOAOB U CPEJCTB MCIBITAHUI 3JIEKTPOHHBIX YCTPONCTB Ha BO3/EHCTBUE
TeIIa U X0J10/1a

7.  HccnenoBaHue METOOB U CPEICTB UCIBITAHUN 3JIEKTPOHHBIX YCTPOUCTB HA BO3JEHCTBHE
BJIaru

8. HccnenoBaHue METOAOB U CPEACTB MCIBITAHUM 3JIEKTPOHHBIX YCTPONCTB Ha BO3/IEHCTBHE
YIApHBIX HArpy30K

9.  HccnenoBaHue METOJOB U CPEICTB UCIBITAHUM 3JIEKTPOHHBIX YCTPOWCTB HA BO3/EHCTBHE
YIApHBIX HArpy30K

10. MHccnenoBanue METOAOB U CPEICTB MCIBITAHUI 2JIEKTPOHHBIX YCTPOMCTB Ha BO3/IEHCTBHE
BUOpaIuu

11. VYwuacTue B npoBeIEeHIUH MEXaHUYECKUX HCHBITAaHUN JUOAOB HA BHOPOYCTOMYMBOCTH
MeYaTHOM IIaThl UGPOBOTO YCTPOHUCTBA

12.  VYuactue B IpoBeICHIUH MEXaHUYECKUX HCIBITAHUNA HAa BHOPOIPONPOYHOCT IMEYaTHOU
IUIaThl HU(PPOBOTO YCTPOICTBA MPHU Pa3HBIX CIOCO0AX KPEIICHUS

13. VYwuactue B NpoBeIeHUH MEXaHUYECKUX HCIBITAaHUNA HAa BHOPOIPOIPOYHOCTh IEYaTHOU
IUIaThI U(PPOBOTO YCTPOICTBA MPU Pa3HBIX CIOCO0aX KperyIeHUs

14. VYwyactue B MpoBEICHNN MEXaHUUYECKUX HCIBITAaHUN Ha BUOPOYCTOWYMBOCTH KJIABHATYPHI
NEPCOHAIIBHOTO KOMIIBIOTEPA

15. VYwuactue B MpoBeICHUH MEXAaHWYECKUX HCHBITAaHHHN MUGPOBOro OJ0Ka HA YIAPHYIO
YCTOMYUBOCTh

16. VYwuactue B MpOBEICHUN MEXAaHWYECKUX HCIBITAaHUHN HMUGPOBOro OJ0Ka HA YIAPHYIO
YCTOMYUBOCTh

17. VYwdactue B MpOBEICHUN MEXaHWYECKUX HCIBITAHUH TUIAaT MU(POBBIX HHIUKATOPOB Ha
YCTOMYMBOCTH K BO3JEHCTBUIO JINHEUHBIX HATPY30K

18. VYwuactue B npoBe€HNN KIIMMATHYECKUX HCIIBITAHUM IUIaThl AJIEKTPOHHBIX YaCOB Ha
TEIJIOYCTONYMBOCTh

19. VYwuyacrtue B poBECHUH KIMMATHYECKUX MCIBITAHUNA HA XOJIOJI0YCTOMYMBOCTD IUIATHI
KaJIbKYJISITOpa

20. VYwyactue B MpOBEICHUN KIIMMATHYECKUX HCIBITAHUN Ha BJIAroyCTOMYHUBOCTH NU(PPOBBIX
MHAUKATOPOB

21. VYwyactue B MIpOBEICHUN KIIMMATHYECKUX HCIBITAHUN Ha BIAroyCTOWYHUBOCTH NU(PPOBBIX

25




MHIUKATOPOB

22. llpoBeneHHE RIIEKTPUYECKUX HCIBITAHUN MCTOYHMKA MUTAHUS B COOTBETCTBUU C
TEXHUUYECKUMHU YCIOBUSIMH Ha 3a/laHHOE YCTPOMCTBO

23. IlpoBeneHuEe 3IIEKTPUUYECKUX HCIBITAHUI IeHEpaTopa KBAapLEBOIO B COOTBETCTBUHU C
TEXHUYECKHMHU YCIOBUSIMH Ha 3a/laHHOE YCTPOICTBO

KonTponbHbIe paboThI

CamocrosiTenbHas padoTa 00yJaronuxcs

3. CocraBneHue mpe3eHTauu:  AHaJIU3 COCOOBI 3aLIUThI AJIEKTPOHHON anmapaTypsl OT
MEXaHUYECKUX MEPErpy30K

4. Cocrasienue npe3zeHtannu: CoBpeMeHHBII ypoBeHb TpeOOBaHUH K 3JIEKTPOHHOM anmapaType
Ha YCTOWYUBOCTH UX KOHCTPYKIIMI BO3JICHCTBUIO MEXaHHMYECKUX (PaKTOPOB.

5. Koncynpranus

6. KoHcynpranms

Tema 2.8. Copneprxanue yueOHOTO MaTepuana, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2
HuddepennmpoBannbiii 3a4eT *[*

1 | AuddepennupoBannbiii 3aueT

JlaGopaTopHbie pabOTHI *

[IpakTUueckue 3aHATHSI, B TOM YHCIIE€ B opMe MPAKTHIECKOM IMOATOTOBKH 2/2

1. InddepeHnnpoBaHHbIi 3a4eT

KoHTposibHBIE PabOTHI

CamocrosTenbHas paboTa 00y4aronmxcs *
Y4yeOHast npakTUKa B popMe NPAKTHYECKOH MOATOTOBKH 108/
Buasi pador 108

Brenenue. llenn u 3agaun yaeOHON TPAKTUKH.

O01u1re Bompockl OXpaHbl TpyAa

Opranuzanus pabodero Mecta JUIst IPOU3BOACTBA ANEKTPOMOHTAXKHBIX paloT.

[MpumeHeHre UHCTPYMEHTOB M IPUCIIOCOOICHUH JUIsl IIPOU3BOJICTBA DIICKTPOMOHTAKHBIX PA0OT.

YTeHne 3MeKTPUYECKUX CXEM Pa3InYHBIX AJIEKTPOHHBIX YCTPOMCTB.

Pabora ¢ u3MepuTeNIbHBIMU TPUOOPAMHU.

CryneHuaras pa3jienKka MOHTaKHBIX IIPOBOJIOB; Pa3/ielIka SKPaHOB IPOBOJIOB;

Kpermienue naikoi moBoja K kabellbHOMY HAKOHEUHHKY, K Pa3beMaM;

N3rotoBiieHre MeX/1y0IOUHBIX KIyTOB;

OmnpezneneHne 1 KOHTPOJIb TapamMeTpoB PO ¢ MOMOIIBIO SIIEKTPON3MEPUTEIBHBIX TPHUOOPOB U IO MAPKUPOBKE;
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KommiekroBanue 3P corimacHo nmepevHio 2IEeMEHTOB U CieUUKAIIIH;

VYcraHoBKa, KperuieHue u naiika 9PD k KoHTakTaM, JIeecTKaM U Ha NIeYaTHbIE TJ1aThl;

YcTaHOBKA M KPEIJICHUE MTaHEIEH, pa3beMOB U COCIMHUTENEH Ha MI€YaTHBIC IUIATHI;

CBepJieHHME OTBEPCTUH Ha I1€YaTHOM IUIATE;

VYcranoBka u mmaiika MMC Ha mieuaTHbIe IIaTHL;

BrusiBenue u ycrpaneHue 1eeKTOB MOHTAXKA;

HemonTtaxxk PO u UMC c nmeyaTHbIX I1J1aT;

VYcTaHOBKa U MaliKa YUII-KOMIIOHEHTOB Ha [I€YaTHBIE MJ1aThI;

KoHTpoJb KauecTBa NastHbIX COEAMHEHUIN C MOMOLIBIO ONTUYECKUX CUCTEM.

[IpoBeeHne HACTPOMKHU U PETYIUPOBKH SJIEKTPOHHBIX MPUOOPOB M YCTPOMCTB (IO BUIAM).

Omnpenenenne NpUYMH OTKA30B U HEUCIIPABHOCTEHN B paboTe 3JIEKTPOHHBIX TPUOOPOB U YCTPOMHCTB.

[Touck n ycTpaHeHHe HEUCTIPABHOCTEH U OTKA30B B pabOTe AJIEKTPOHHBIX MIPHOOPOB U YCTPOMCTB.

BrisBienue u onpezeneHrne NpUYMH BOSHUKHOBEHHS] MEXAHUUECKHUX U JIEKTPUUECKUX HETOYHOCTEH B paboTe 3JIEKTPOHHBIX MPHUOOPOB U
YCTPOMCTB.

[IpoBeneHne HACTPONKH U PEryIUPOBKH BBICOKOYACTOTHBIX TPAKTOB.

OdopmiieHre TEXHOJOTHUECKOW JOKYMEHTAIlMM IO pe3yjabTaTaM KOHTPOJIS, HACTPOWKH M PETYIMPOBKH 3JIEKTPOHHBIX MPUOOPOB H
YCTPOMCTB (110 BUIAM).

Pa3paboTka MOHTa)KHBIX CXEM HUCIIBITAHHA (TI0 BUJAM).

[IpoBeneHue NpOBEPKHU U UCIIBITAHUNA KOHTPOJIBHO-U3MEPUTEIILHON annaparypsl.

O3HaKoOMJIEHHE C YCTPOMCTBOM, MPUHIUIIOM JIEHCTBUS MPOU3BOACTBEHHBIX UCIIBITATEIbHBIX CTEHIOB U YCTAHOBOK (110 BUAAM).
[IpoBeneHne KIMMAaTHUECKUX UCTIBITAHUN 3JIEKTPOHHBIX IPUOOPOB M YCTPOUCTB.

[IpoBeneHNE MEXaHMYECKUX MCTIBITAHUN JICKTPOHHBIX TPUOOPOB M YCTPOUCTB.

[TpoBeeHne SIEKTPUUECKUX HCIIBITAHUH AIEKTPOHHBIX TPHOOPOB U YCTPOICTB.

IIpousBoacTBeHHAs NPaKTHKa B (hopMe NPAKTHYECKOH NOATOTOBKH

Buasi pador nmo pasaeiny 1:

VYyacTie B BEACHHU OCHOBHBIX ATAllOB TEXHOJOIMUYECKHX IPOLECCOB COOPKM, MOHTaXa M JEMOHTaKa JJIEKTPOHHBIX MPUOOPOB U
YCTPOMCTB;

Peanuzanus pa3nuuHbIX CIIOCOOOB TepMETH3AINH U TIPOBEPKa HAa TePMETUYHOCTH;

BeinosnHnenne MoHTaxa u COOPKHU AJIEKTPOHHBIX YCTPONCTB B Pa3IMYHBIX KOHCTPYKTUBHBIX HCIIOJIHEHMSIX;
Ocy1ecTBiIeHNE MOHTaKa KOMIIOHEHTOB B METAJUIM3UPOBAHHBIE OTBEPCTUS;

[TonroroBka Me4aTHbIX IJ1aT K MOHTAXY;

IIpoBeneHne MUKPOCBAPKU U MUKPOIIAWKH DJIEMEHTOB;

Beinonnenne pacnaiiku, 1eeKTanuy, yTHIN3aluy 3J€KTPOHHBIX IPUOOPOB U yCTPOICTB;

OdopmiieHne TeXHOJIOTHYECKON TOKYMEHTALUH.

108/
108
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Buasi pador nmo pasaeiny 2:

O3HakomIIeHHE U paboTa ¢ TEXHUYECKOM JOKYMEHTAIUeH 10 HACTPOWKE U PEryJIMpPOBKE AJIEKTPOHHBIX MPHOOPOB M YCTPOUCTB
[IpoBeneHre HACTPONKH U PETYIUPOBKHU AIEKTPOHHBIX MPUOOPOB U YCTPOKCTB (110 BUIAM)

OdopmiieHre TEXHOJIOTUYECKON TOKYMEHTALMHU PE3yIbTaTOB KOHTPOJISI, HACTPOHKU U PETYIUPOBKHU SJIEKTPOHHBIX TPUOOPOB U YCTPONUCTB
(o Buaam)

Pa3paboTka MOHTaXKHBIX CXEM UCIBITAHUHN (TIO BUAM)

O3HakoMJIEHHE C YCTPOMCTBOM, IPUHIUIIOM JIEHCTBHSI TPONU3BOICTBEHHBIX UCTIBITATEIbHBIX CTEHIOB U YCTAHOBOK (I10 BUJAM)
[IpoBeneHne KIMMaTHUECKUX UCTIBITAHUN 3JIEKTPOHHBIX IPUOOPOB U YCTPOUCTB

[IpoBeneHNEe MEXaHMYECKUX MCTIBITAHUN JICKTPOHHBIX IPUOOPOB U YCTPOUCTB

[TpoBeeHne SIEKTPUUECKUX HCIIBITAHUM 3JIEKTPOHHBIX TPUOOPOB M YCTPOUCTB

Bcero

598/
538
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4. YCJIOBUSA PEAJIN3AIIAU PABOYEM ITPOT'PAMMBI
IMPOPECCHUOHAJIBHOI'O MOAYJIA

4.1. TpeOoBaHuUsT K MHHUMAJIBHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrneyeHunIo:

Peanuzanus paboueil nporpamMmbl NpeanojiaracT Hajludyue Y4eOHOro
KabuHeta «MeTponoruu, CTaHAapTU3alud W cepTHUQHUKAUNY, JabopaTtopuu
«ONEKTPOTEXHUKI, «ONEeKTPOHHOI TEXHHUKNY, «udposoii 51
MHUKPOIIPOLIECCOPHON  TEXHHUKW», «V3MEpUTENbHON TEXHUKW», MaCTEPCKOU
«CnecapHas», « QNEKTPOMOHTaXKHAS.

O6opynoBanne yueOHOro KabuHera:

Kommnekr ydeOHO-meTonuyeckor aokyMeHTauuu. Crenrain3upoBaHHAsS
yueOHass MeOenb: CTOJl TpernojaBaress, CTyJd MpenojaBaTeis, CTOJbl MJis
CTYJIEHTOB, CTYJIbs JUIsl CTYJIEHTOB, KJacCHasi J0CKa.

Pabouas mporpamma MoOXeT ObITh peajii30BaHa ¢ MPUMEHEHUEM Pa3TUYHbIX
00pa3oBaTeNbHbIX TEXHOJIOTH, B TOM YHCJE C NMPUMEHEHHEM JIUCTaHIIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTHMA U 3JIEKTPOHHOIO 00YUYEHUS.

[IpeaycMaTpuBarOTCsl ClEAYIONIME BHUABI MPAKTUK, PeaTu3yeMbIX B (opme
MPAKTUYECKON TOATOTOBKHU: ydeOHas MPaKTUKa, TMPOW3BOJICTBEHHAS MPAKTHKA.
[IpakTuku TPOBOASTCS B pamMKax AyadbHOTO OOy4YeHHS KOHIIEHTPHpPOBaHO. B
MOCJICTHUN JIEHb IPAKTUKH craeTcs qudGepeHnpoBaHHbIN 3a4eT.

[IpousBoacTBEHHAs] MPAKTHUKAa MPOBOJUTCS B OpraHU3alMSX, HAIpaBJICHUE
NESATEIbHOCTH KOTOPBIX COOTBETCTBYET MPO(UIII0 MOATOTOBKM OOYYaIOIIUXCA —
3A0 «AnekceeBCKU MOJOYHOKOHCEpBHBIM KoMOuHaty, OO0 «Komnakt-
Cepauc», OO0 «9PKO» Ha 0CHOBE JOTOBOPOB, 3akiatouaembix Mexay OI'AIIOY
«AJIEKCEeBCKHM KOJIJIEX» U OpraHU3alUsIMH.

MarepuanbHO-TeXHUUECKasi 0a3a JOJKHA COOTBETCTBOBATH JIEUCTBYIOIIUM
CaHUTAPHBIM U MIPOTUBONOXKAPHBIM HOPMAaM.

4.2. MudopmanuonHoe odecrnedeHue 00y4eHust
nepeyeHb Y4eOHbIX W3/IaHUM, SJIEKTPOHHBIX M3JIaHUM, 3JEKTPOHHBIX U MHTEepHeT-
pecypcoB, 00pa3oBaTeIbHBIX IATHOPM, dIEKTPOHHO-OMOIMOTEYHBIX CHCTEM, BEO-
CHUCTEM /I OpraHu3aldd JTUCTAHIIMOHHOTO OOy4YeHUsST U YIOPABICHUA WM,
UCIIONIb3yeMble B 00pa30BaTEeIbHOM MPOIECCe KaK OCHOBHBIE U JTOTIOJHUTEIbHBIC
VCTOYHHKHU.

OCHOBHBIC HCTOYHHUKH:
1. borawek, I. JI. TexHomorus MNOBEPXHOCTHOIO  MOHTaXa.

ABTOMaTHYeCKasi YCTaHOBKAa KOMIIOHEHTOB : yueOHoe mocobue mis CIIO / I'. 1.
borauek, 1. B. bykpun, B. . UesneB ; nox penakuueit B. 1. MepneBa. — 2-¢
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u3a. — CapartoB, ExatepunOypr : IIpodobpazoBanue, Ypanbckuil denepanbHbIi
yauBepcuteT, 2020. — 103 c. — ISBN 978-5-4488-0779-4, 978-5-7996-2931-1.

JlonoJIHUTeIbHbIE HCTOYHUKU:

1. CenuanoBa, 3.M. TexHoJOrus TPOU3BOJCTBA AIEKTPOHHBIX CPEACTB:
yuebHoe mocobue/3.M. CenuanoBa. — TambOoB: M3n-Bo ®I'BOY BO «TI'TY»,
2017.—-80c.

2. 3pipsnoB, FO. T. OcHoBbl pagumorexnuueckux cuctem / 0. T.
3eipsiHoB, O. A. benoycos, II. A. ®entonun. — 2-e¢ uzg., crep. — CaHKT-
[TetepOypr : Jlanb, 2022. — 192 ¢. — ISBN 978-5-507-44157-0.

3.  KonctpyupoBanue OJOKOB pPaguO3JEKTPOHHBIX CPEACTB : y4eOHOE
nocoobue s crno / 1. FO. Mypomiues, O. A. benoycos, U. B. Twopun, P. IO.
KypHocoB. — 2-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2021. — 288 c. —
ISBN 978-5-8114-8728-8.

4. HOpkos, H. K. TexHosorust mpou3BOACTBa 3JEKTPOHHBIX CPEICTB :
yuebHoe nocobue nms cro / H. K. FOpkoB. — Cankr-IletepOypr : Jlans, 2021. —
476 c. — ISBN 978-5-8114-7016-7.

JJIeKTPOHHbIE U31aHNs (3JIEKTPOHHbIE PeCypcChl):

udposas odpasoBareabnas cpena CIIO PROFo0pa3oBanue:

- Bunorpanos, M. B. IlpoektupoBanrue nUPPOBBIX YCTPOMUCTB : yueOHOE
nocobue s CIIO / M. B. Bunorpago, E. M. Cawmoiinoa. — CaparoB :
[Ipodob6pazoBanne, At Ilu Ap Menua, 2019. — 106 c. — ISBN 978-5-4488-
0429-8, 978-5-4497-0229-6. — TekcT : BACKTPOHHBINA // DIEKTPOHHBIA PECypC
mudpoBoit obpazoBarenbHOi cpeabpl CIIO PROFobpazoBanue : [caiit]. — URL:
https://profspo.ru/books/86704 (mara oOpamenms: 29.01.2024). — Pexum
nocryma: 1 apropusup. [lomp3zoBarenen

- Banicmanup, B. . TexHosorus npon3BoACTBA paAUOIEKTPOHHBIX CPEICTB
: yuebHoe nocobue 1t CI1O / B. 4. Baiicnanup. — Caparos : [IpodoOpazoBanue,
2022. — 120 c. — ISBN 978-5-4488-1505-8. — Tekct : 31eKTpOHHBIN //
DJIEKTPOHHBIA  pecypc udpoBoi oOpazoBaTeIbHON Cpebl CIIO
PROFo6pazosanue : [caiit]. — URL: https://profspo.ru/books/125579 (nata
obpamenus: 29.01.2024). — Pexum noctyna: ajist aBropusup. [lons3zoBateneit

JJIeKTPOHHO-0MOJIMOTEYHAS CUCTeMA:
IPR BOOKS - https://www.iprbookshop.ru/125579.html

Beb6-cucrema i opraHu3alMé  JUCTAHIIMOHHOTO O0y4YeHHS H
ynpaBJeHHUsT UM:

Cucrema muctantimoraHoro o0ydenus OIATIOY «AnexkceeBCKUil KOJUIEIK)
http://moodle.alcollege.ru/
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4.3. O0mue TpeOOBaHMSA K OPraHM3anuy 00pa30BaTeIbHOIO MpoLecca

OcBoeHne IPOrPaMMBbI MOJYJISI OasupyeTcs Ha U3Y4EHUN
oOuienpoecCUOHaNbHbIX JUCHUIUIMH MHXeHepHas rpaduka, JIeKTpOTEXHUKA,
Mertpouorus, CTaHAapTH3alusl MU cepTuuKanus, OJIEKTPOHHAs TEXHHKA,
MatepuanoBeieHue, 3JIEKTPOPaguoOMaTepuibl U PaJuOKOMIOHEHTHI, Lludposas
CXEMOTEXHUKAa, MHUKpPOIPOLECCOPHBIE  CHCTEMBI,  DJIEKTPOPATANOU3MEPEHUS,
AnnapatHoe o0ecrneueHue NepCOHAIBHBIX KOMIIBIOTEPOB U CEPBEPOB.

OOs13aTeNbHBIM  YCIIOBUEM JIOMYCKa K TMPOU3BOACTBEHHON TMPAKTUKE B
pamMKax MOAYJsS SIBISETCA OCBOCHHE  YYEOHOM MPAaKTUKH [JIsl TOTYYECHHS
NEPBUYHBIX MTPO(HECCHOHATBHBIX HABBIKOB B paMKax MPO(ECCHOHATBHOTO MOIYJIA.

[Ipu ocBoenuu mporpaMMm MpOo(EecCHOHANBHBIX MOIYyJIeH B TMOCIEIHEM
cemMecTpe u3ydeHus (HopMoi MPOMEKYTOUHOM aTTeCTallH 10 MOJIYJIO SBISETCS
9K3aMEH M0 MOAYJIO0, KOTOPBIN MPEACTaBIsAET cO00M (POopMy HE3aBUCUMOMN OILEHKU
pe3ysbTaToB 00y4YeHMsI € ydacThueM paboropareneil. YcioBueM JOmycka K
IK3aMEHY 110 MOAYJIO SIBJISIETCS YCHEIIHOE OCBOCHHE OOYyYarolMMMCS BCEX
3JIEMEHTOB MPOrpaMMbl MNPOPECCHOHATIBHOIO MOAYJIS TEOPETUYECKOM dYacTH
Moy (MJIK) u mpakTuk.

DK3aMeH 10 MOJYJII0O MpPOBEpseT TOTOBHOCTh OOydamIlerocsa K
BBIMIOJJHEHUIO ~ YKA3aHHOTO  BUJAA  NPOQECCHOHAIBHOW  NIEATEIbHOCTH U
c(OpMUPOBAHHOCTh y HETO MPO(ECCUOHATIBHBIX KoMIETeHIIMH. FIToroM nmpoBepku
ABJIAETCS OJHO3HAUYHOE pEIICHUE: «OCHOBHOM BHJ JEATEIBHOCTH OCBOEH / HE
ocBoeH». B 3aueTHol kHmXkKe 3amuch Oyaer umeth Bua: «OBJl ocBoen» uiu
«OBJl e ocBoeny. JlaHHOE pelIeHne MOATBEPIKIAECTCS OLIEHKOU 10 MATHOATUTBHON
CUCTEME.

4.4. KagpoBoe obecnieuenne 06pa3oBaTeILHOI0 Mmpoiecca

Peanmszamus paGoueii mporpammbl MpodecCHOHATFHOTO MOIYJS JTOJDKHA
obecrneunBaThCsl MEAArOTUYECKUMHU KaJpaMu, UMEIOIUMH BBICIIee 00pa3oBaHHE,
COOTBETCTByMOIIEe Mpoduiato Moayns. OMNBIT JEATETHPHOCTH B OPTraHHU3AIMIX
COOTBETCTBYIOIIEH MpodeccnoHaIbHOW cdeprl sABISETCS 00S3aTENBHBIM IS
npernoaaBaTesiel, OTBEUAIONINX 332 OCBOCHHE O0yJarommMcs Mpo¢deCcCHOHATBLHOTO
IIUKJIa, OTH TPENoJaBaTeNd JOJHKHBI TMPOXOAWTh CTAXHPOBKY B MPOQHIBHBIX
opraHuzanusx He pexe 1 pa3a B 3 roja.
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMUSI
MPO®ECCUOHAJIBHOTO MOAY.JIS
(BUJIA JESITEJTBbHOCTH)

PesyabTaTsl
(ocBOEHHBIE

npogdeccuoHaJIbHbIE
KOMIIETEHIMH) C Y4eTOM

OcHOBHBIE TOKA3aTeJIH OLEHKH

®opMbI U METOABI

pe3yJabTara KOHTPOJISl M OLleHKH
JIMYHOCTHBIX Pe3yJbTATOB,
npodeccuoHaIbLHOr0
CTaHIAPTA
[IK 1.1. OcymiecTBasiTh - ONTHUMAJILHOCTE DKcnepTHasi OIlCHKa B

cOOpKYy, MOHTaX W JEMOHTaXK

SJICKTPOHHBIX

puOOpPOB

)51

YCTPOMCTB B COOTBETCTBUM C

TpeOOBaHUSIMH
AOKYMCHTAaIUN

TEXHUYECKOU

opranuzanuu padbouero Mecra u
BBIOOpA TPUEMOB PaOOTHI,

- IPaMOTHOCTh
HCIIOJIb30BaHUsI KOHCTPYKTOPCKO-
TEXHOJIOTUYECKYIO
JIOKYMEHTAIHUIO;

- MPABIJIBHOCTH YTCHUS
INEKTPUYECKUX U MOHTAKHBIX
CXEM M 3CKH30B;

- IrPaMOTHOCTh U
ONTUMATBFHOCTh TPUMEHEHUS
TEXHOJIOTHYECKOTO
000pyI0BaHUsl, KOHTPOJIBHO —
U3MEPUTENIbHOM anmnaparypsl,
npuUcrnocoOIeHui u
UHCTPYMEHTOB;

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

- COOTBETCTBUE MOHTaXa
KOMITOHEHTOB B
METaJJTN3UPOBAHHbBIE OTBEPCTHUS
TpeOOBaHUS TEXHUYECKOM
JIOKyMEHTaIluH,

- COOTBETCTBHE
U3TOTOBJICHHBIX HAOOPHBIX
Kabeneil u )KryroB TpeOOBaHUAM
TEXHUYECKOH JTOKYMEHTAIIHH;

- 3¢ (HEeKTHBHOCTH KOHTPOJIS
KayecTBa MOHTa)XHBIX paboT;

- ONTUMAJBLHOCTh BHIOOpA
MIPUIIOMHOM MACTHI;

- COOTBETCTBHE HAaHECEHUS
NasuIbHON MAaCThl Pa3InYHBIMU
MeToaaMu (TpadapeTHbIM,
JIMCTIEPCHBIM) TPEOOBAHUSM

paMKax TEeKYILEero
KOHTPOJIS U Ha
MPAKTUIECKIX
3aHATHUSX.

DKcrepTHas OLICHKa
BBITIOJTHEHUS
CaMOCTOSATEIbHOMU
BHEAYIUTOPHOU
paboThI CTYIEHTOB.
DKcnepTHasi OIlEHKa B
paMKax TEeKYILEero
KOHTPOJISI B X0J1€
pOBEIECHUS YUeOHOH U
MPOU3BOACTBEHHOM
MPAKTHK.

Oxk3amen no MJIK
01.01.
HuddepennmpoBanHbIit
3ageT mo MJIK 01.02
HuddepennupoBan
HBII 3a49eT M0 yueOHOU
MPaKTHKE.
HuddepenumpoBan
HBII 3a4€T MO
MIPOU3BOACTBEHHOMN
MPaKTHKE.

DK3aMeH MO0 MOJYJIIO.
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TEXHUYECKOH JIOKYMEHTAIIHH;

- COOTBETCTBHE YCTAaHOBKHU
KOMITOHEHTOB Ha IJIaTy
TpeOOBaHUSM TEXHUYIECKOM
JIOKYMEHTAIUH;

- COOTBETCTBHUE
BBITTOJTHEHHOM MaliKu
«OTUTaBIICHUEM» TPEOOBAHUSIM
TEXHUYECKOH JTOKYMEHTAIIHNH;

- ONTUMAJBLHOCTh BBIOOpA
MaTepuaioB, UHCTPYMEHTOB U
000pyIOBaHUs AJIs1 BBEITIOTHEHUS
JIEMOHTaXa 3JEKTPOHHBIX
puOOpOB U YCTPOUCTB;

- COOTBETCTBHE padOT MO
JEMOHTAXY DJICKTPOHHBIX
pUOOPOB U YCTPOMCTB
TpeOOBaHUSM TEXHUYIECKOM
JIOKYMEHTAIUH;

- COOTBETCTBHE BBINOJHEHHON
cOOpKHM JieTajeii u y3JioB
MOJTYTIPOBOTHUKOBBIX MTPHOOPOB
METOJIOM KOHIEHCATOPHOM
CBapKH, dJIEKTPOCBAPKU U
XOJIOTHOW CBapKH C
MPUMEHEHHEM
BJIArOMNoryIoTUTeNel 1 0e3 HuX, ¢
MPUMEHEHHEM ONITHYECKUX
puOOPOB TPEOOBAHUIM
TEXHUYECKON JOKYMEHTALUU;

- KauyeCcTBO MUKPOMOHTAXa;
- COOTBETCTBUE COOPKHU
MPUMEHEHHUEM 3aBaJIbLIOBKH,
3aMpecCOBKH, MAWKN HA CTAaHKAX-
MoJlyaBTOMaTaxX U aBTOMaTax
MOCaJKH C TPUMEHEHHUEM
ONTHYECKUX MMPUOOPOB
TpeOOBAHUSAM TEXHUIECKOM
JIOKYMEHTAIUH;

- ONTUMAJIBHOCTh U
KaueCTBO pPealU3aliy Pa3TMUHbIX
Croco0O0B TepMETHU3AINN U
MPOBEPKU HA TEPMETHYHOCTb;

- KaueCTBO BBINIOJHEHUS
BJIAr03alIUThl DJIEKTPUIECKOTO
MOHTaKa 3aJIMBKOI KOMITayH/IOM,
npecc-MaTepuaIoM;

- KauyecTBO BU3yaJbHOTO U
ONTHYECKOTO KOHTPOJIS KauyecTBa
BBIMIOJTHEHHUS] MOHTaXa
JJIEKTPOHHBIX YCTPOUCTB;

- KaueCTBO BHITIOJHEHUS
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3JIEKTPUYECKHUIT KOHTPOJIb
KauecTBa MOHTaXa.

[IK 1.2. OcyiiecTBasiTh

cOOpKYy, MOHTaX W JE€MOHTaXK
AJICKTPOHHBIX  MPUOOPOB |
YCTPOMCTB M HMX HACTPOUKY W
PETYIUPOBKY B COOTBETCTBHH C

TpeOOBaHUSMU  TEXHUYECKOU
JOKYMEHTAllMM W C YYETOM
TpeboBaHU TEXHUYECKUX
YCJIOBHU.

- MPaBWILHOCTh YTCHUS CXEM
Pa3IUYHBIX AJIEKTPOHHBIX TIPUOOPOB
Y YCTPOMCTB, X OTAETHHBIX y3JIOB U
KacKaJloB;

- ONTUMAIBHOCTH MPUMECHEHUS
CXEMHOH TOKYMEHTAIINH TTPH
BBITIOJTHEHUN HACTPOWKH U
PETYINPOBKH 3IEKTPOHHBIX
npuOOPOB U YCTPOMCTB;

- OTNITEMAJIBHOCTB BEIOOpa
WU3MEPHUTETHHBIX PHOOPOB U
000pymoBaHUS IS TPOBENCHUS
HACTPOUKU, PETyIUPOBKH U
UCTIBITAHUH 3IEKTPOHHBIX IPUOOPOB
U YCTPOUCTB (PYKOBOJICTBYSICH)B
COOTBETCTBHH C TEXHUYCCKUMU
YCIIOBUSIMH Ha 3JIEKTPOHHBIC
MPUOOPHI U yCTPOMCTRA;

- OTNITEMAJIBHOCTB BEIOOpa
METOJIOB U CPEJICTB U3MEPEHU:
KOHTPOJIEHO-U3MEPHUTEIHHBIX
npudopos u OBM,
UHQOPMAITHOHHO-U3MEPUTEIHLHBIX
KOMIIJIEKCOB B COOTBETCTBHU C
TpeboBanusiMu TY Ha 3IEKTPOHHOE
YCTPOMCTBO;

- ONITUMABHOCTD
UCTIOJIb30BaHUS KOHTPOJIBHO-
U3MEPUTEIHHBIX MPUOOPOB,
MOJIKITIOYSHHS UX K PETYINPYEMBIM
3JIEKTPOHHBIM TIPHOOPaAM H
yCTpoOMCTBaM;

- MPaBWILHOCTh YTCHUS U
rIyOMHA TOHUMAHUS MPOCKTHOM,
KOHCTPYKTOPCKOM M TEXHUYECKON
JIOKYMCHTAITVH;

- HCTIONb30BaHHE
COBPEMEHHBIX CPEACTB U3MEPEHHS U
KOHTPOJIS JIEKTPOHHBIX TIPHOOPOB U
YCTPOMCTB € y4EeTOM TpeOOBaHMI
TY;

- TPaMOTHOCTH COCTABJICHHBIX
M3MEPHUTETHHBIX CXEM
PETYIHNPYEMBIX TPUOOPOB U
YCTPOWCTB;

- TOYHOCTH U3MEPEHUS
Pa3ITUYHBIX IIEKTPUUECKUX U
PaIMOTEeXHUYECKHUX BETNYHH;

- TPaMOTHOCTbH BBITIOJTHCHHUS
PaAMOTEXHUYECKUX PacueTOB
Pa3ITUYHBIX IIEKTPUUECKUX U
JIEKTPOHHBIX CXEM;

- TOYHOCTb MTPOBEICHUS
HEO0OXOMMBIX H3MEPCHHIA,

DKcnepTHasi OIlEHKa B
pamMKax TeKyIIero
KOHTPOJIS U Ha
MPAKTUIECKIX
3aHATHUSX.

DKcrepTHas OLIeHKa
BBITIOJTHEHUS
CaMOCTOSATEJIbHOMU
BHEAYIUTOPHOMU
paboTHI CTYICHTOB.
DKcrnepTHas OLICHKa B
paMKax TeKylIero
KOHTPOJIS B X0J1€
MIPOBEICHUS YUCOHOU U
MPOU3BOACTBEHHOMN
MPAKTHK.

Ox3ameH no MJIK
01.01.
JuddepeHurpoBaHHbINH
3adeT mo MJIK 01.02
HuddepenumpoBan
HBIH 3a4eT 1o y4eOHOH
MPAKTHKE.
HuddepennmpoBan
HBIM 3a4€T 10
MPOU3BOACTBEHHOMN
MPAKTHKE.

DK3aMeH M0 MOJYJIIO.
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- TPaMOTHOCTbH CHSTHS
MOKa3aHus MPUOOPOB M TOUHOCTD
COCTABJICHUSI TT0 HUM TPaHKOB,;

- OCYIIIECTBJICHHE
3NIEKTPUUECKON PEeryIupOBKU
3NEKTPOHHBIX TPUOOPOB U
YCTPOMCTB € UCIOJIB30BaHUEM
COBpPEMEHHBIX KOHTPOJIBHO-
U3MepUTENbHBIX Tpubopos 1 OBM B
COOTBETCTBHHU C TPEOOBAHUSIMU
TEXHOJIOTHYECKUX YCIOBHUH Ha
U3JIENNE;

- OCYILIECTBJICHHE
MEXaHHMYECKON PEryIHUpPOBKH
3JIEKTPOHHBIX MPUOOPOB U
YCTPOMCTB B COOTBETCTBUU C
TEXHOJIOTHYECKHMHU YCIOBHUIMU;

- ONITUMAJILHOCTH COCTaBIICHHUS
MaKETHBIX CXEMBbI COSTUHEHHUN IS
PETYINPOBaHUS dIEKTPOHHBIX
npuOOpPOB U YCTPOKCTB;

- TOYHOCTb ONPEACICHUS U
OBICTPOTA YCTPAHCHUS TPHYUH
0TKa3a padOThI AMEKTPOHHBIX
MPUOOPOB M YCTPOKHCTB;

- TOYHOCTbH U OBICTPOTA
yCTpaHEHHs HEHCIIPABHOCTH U
TIOBPEXICHUS B TIPOCTHIX
JNMEKTPUIECKUX CXEMax
3NEKTPOHHBIX TPUOOPOB U
YCTPOWCTB;

- ONTUMAJIHFHOCTH KOHTPOJIS TTOPSIIKA
Y KauecTBa UCTIBITAHUM, COIepKaHne
Y TI0CJIEIOBATENBbHOCTh BCEX 3TAIIOB
WCIIBITAHUSI.

35




