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1. OFIIJAS XAPAKTEPHCTHKA ITIPHUMEPHOH ITPOTPAMMBbI

IIPO®ECCHOHAJIBHOI' O MOAYJIA

1.1. O6racms npumenenus npumeproii npozpammol

[TpumepHnas nporpamma npohecCHOHAILHOTO MOTYJIS SBJISICTCS YacThIO MPUMEPHON OCHOBHOM
obpazoarenbHoit mporpammsl (IIOOII) B coorBercTBrM ¢ PI'OC CIIO 11.02.16. MonTax,

TEXHHYIECCKOC oﬁcnymnBaHue H PEMOHT 3JICEKTPOHHBIX l'[pHﬁOpOB Hu yCTPOﬁCTB, BXOJSIICH B

YKpYIHEHHYI0 rpynny cnenuaibHoctei 11.00.00. DaeKTpoHnKa, pAAMOTEXHUKA U CHCTEMbI

CBA3H

1.2. Ilens u nnanupyemoie pe3yiomamol 0C60eHUS NPOPeCCUOHATLHO20 MOOYA

B pesynbrare nzyuenus npohecCHOHATLHOTO MOAYJISI CTYICHT JOJKEH OCBOUTH BUJT

npodeccuoHanbHOM nesTesnbHOCTH IIpoekTHpOBaHNe 3J1eKTPOHHBIX IPHUOOPOB M YCTPOICTB HA

OCHOBE MeYaTHOI0 MOHTAKA M COOTBETCTBYIOIINE MY NMPO(HeCCHOHAIBHBIE KOMITETCHIIHH:

Copneprxanue mpoheCCHOHATEHOTO MOIYJISI COCTOUT U3 Habopa pasesioB, KaKABIN U3 KOTOPBIX

COOTBETCTBYET KOHKPETHOM NMPpodheCcCHUOHATHFHON KOMIETEHIIMU UIH HECKOJIBKUM KOMITETCHIIHSM U

HaIpaBJIeH Ha pa3BUTHE HaOopa OOIIUX KOMIETEHIUH.

Jeckpuntopsl CHOPMUPOBAHHOCTH KOMITETEHITUH 110 pa3jienam mpopecCHOHATBHOTO MOTYJIS.

Cneyudpukayusn I1K/ pazoenoe npogheccuonanvhozo mooyns

Dopmupyemuoie
KomMnemenuyuu

Ha3zeanue pazoena

Heiicmeua (0eckpunmopbut)

Ymenun

3nanusn

Pa3zoen mooyna 1. CxeMoTeXHHYECKOE NPOCKTHPOBAHNE JICKTPOHHBIX NPHOOPOB H
YCTPOMCTB

[IK 3.1. Pa3pabaTrIBaTh
CTPYKTYpHBIE,
(hyHKIIMOHATEHBIE U
NPUHLIUITHAIBHbBIE
CXEMBbI IIPOCTEUIINX
JIEKTPOHHBIX IPUOOPOB
U YCTPOMUCTB.

IIpoBoauTH aHAJIM3 CTPYKTYPHBIX,
(YHKIMOHAIBHBIX U MTPUHIMITHATIBHBIX
CXEM IIPOCTEHIINX 3JIEKTPOHHBIX
YCTPOMCTB IIyTEM COIIOCTABJICHUS
Pa3IMYHBIX BAPUAHTOB,;

Pa3zpaborka ajiekTpu4ecKux
MIPUHIMIHATEHBIX CXEM Ha OCHOBE
COBPEMEHHOM dJIEMEHTHOM 0a3bl C
YUeTOM TeXHHYECKHX TpeOOBaHMH K
pa3pabaTbIBaeMOMY YCTpPOWCTBY;

OcyuiecTBJISITH cOOp
W aHAJIN3 UCXOAHBIX
JaHHBIX IS BEIOOpa
CTPYKTYPHBIX,
(bYHKIHOHATBHBIX U
NPUHLHITHATBHBIX
cXeM;

Hoadouparn
3J1eMEHTHY10 0a3y
npu pa3paboTke
NPUHINTIHAIBEHBIX
CXEM JIEKTPOHHBIX
YCTPOMCTB € y4eTOM
TpeboBaHUi
TEXHHUYECKOTO
3a1aHusL;

OnuceiBaTh pabory
MPOEKTUPYEMBIX

ITocaenoBaTeabHOCTH
B3anUMOJEUCTBHUS YaCTENU
CXEeM;

OcHOBHbIE IPUHIMITBI
paboThI HUGPOBEIX U
aHAJIOTOBBIX CXEM;

DYHKIHMOHAJIBHOE
Ha3HAY€HHE DJIEMEHTOB
CXeM;

CoBpeMeHHYI0
3JIEMEHTHYIO 0a3y;




YCTPOMCTB Ha OCHOBE
aHaIM3a
3NEKTPUYECKHUX,
(YHKINOHATHHBIX 1
CTPYKTYPHBIX CXEM;

MopaeanpoBaTh dj1eKTpHYecKHe
CXeMBI C HCIIOJIb30BaHIEM [TaKETOB
MPHUKIIHBIX TPOrPaMM

[Ipl/IMeHSIT]) NMaKeThbl
MMPUKJIaAHBIX
ImporpamMm Ijis
MOJCJINPOBaHUA
QJIEKTPUIECCKUX CXEM;

IIporpammsl
CXEMOTEXHUYECKOTO
MOJEIUPOBAHUS
JIEKTPOHHBIX IPHOOPOB
U YCTPOWCTB

Pazoen mooyna 2. PazpadoTKa NpPOEKTHO-KOHCTPYKTOPCKOM TOKYMEHTAUMH 3JIEKTPOHHBIX
NnpudOpPoOB M YCTPOIMCTB

IIK 3.2. Pa3pabatsiBaTh
TIPOEKTHO-
KOHCTPYKTOPCKYIO
JIOKYMEHTAITUIO
TICYATHBIX y3JIOB
3JEKTPOHHBIX MTPHOOPOB
U yCTPOWCTB

Pa3zpabarsiBaTh U oopMIsAThL
MIPOEKTHO-KOHCTPYKTOPCKYIO
JOKYMEHTAIUIO Ha DJIEKTPOHHEIE
YCTPOWCTBA, BEINOJIHEHHBIE HA OCHOBE
MIEYaTHBIX IUIaT M MUKPOCOOPOK B
cootBetrcTBUu ¢ ECKJI.

OdopmasaTs
KOHCTPYKTOPCKYIO
JOKYMEHTAIHIO HA
OJJHOCTOPOHHHUE U
JIBYCTOPOHHHE
IICHYATHBIC I1JIaThI;

BeInoJHaTh
YepTexRu
CTPYKTYPHBIX U
3NEKTPUUYECKUX
MPUHLMIHAIBHBIX
cXeM;

IIpumeHsaTs
aBTOMAaTU3UPOBAHHBIC
METO/IbI pa3paboTKU
KOHCTPYKTOPCKOM
JIOKyMEHTalluu

Jransl
MIPOCKTUPOBAHHUS
IIEKTPOHHBIX
YCTpPOICTB;

Craauu pa3padoTku
KOHCTPYKTOPCKOH
JIOKyMEHTAIHH,

Cocras
KOHCTPYKTOPCKOMH
JIOKyMEHTaLlUU;

KoMIIeKTHOCTEL
KOHCTPYKTOPCKHX
JTOKYMEHTOB Ha y3IIbl U
OJIOKH, BBIIIOJIHEHHEIE
Ha IeYaTHBIX IJ1aTax;

ABTOMATH3UPOBAHHbIE
METOJIBI Pa3pabOTKH
KOHCTPYKTOPCKOH
JOKYMEHTalU

Pazoen mooyns 3. IlpoekTupoBanue u3aeauii 3J1eKTPOHHOI TEXHUKHU

IIK 3.2. [IpoektupoBatb
3JIEKTPOHHBIE
yCTpOMCTBa Ha OCHOBE

N€YaTHOI'O MOHTaXa.

IIpoBoauTh aHATH3 TEXHHUYECKOTO
3aJ[aHusl IPU TIPOEKTUPOBAHUH
JIEKTPOHHBIX YCTPOHCTBA;

Pa3padarbiBaTh KOHCTPYKIHUIO
JIEKTPOHHBIX YCTPOHCTBA C yYETOM
BO3/IeIiCTBUS BHEITHHUX (DaKTOPOB;

I[IpuMeHsATH AaBTOMATH3NPOBAHHbIE
METO/Ibl IPOEKTHPOBAHMS TIEYaTHBIX
IU1aT;

OcyuiecTBJIsITh
BBIOOP MaTepHaIOB U
9NIEMEHTHOM 6a3bl ¢
y4eTOM
BO3JICHCTBYIOIINX
(bakxTOpoB;

IIpuMeHATH METOIBI
3aIUATHI
JNEKTPOHHBIX
pubopoB 1
YCTPOMCTB OT
BO3JICUCTBUSA
BHEITHUX (haKTOPOB
npu
MIPOEKTUPOBAHUH;

PaszpabarbiBaTh

Bo3aeiictBue
OKpY’KaroIlel cpebl Ha
paboTy IEKTPOHHBIX
YCTPOUCTB B CLIOCOOBI
3aIIMTHl OT BHEITHUX
(baxTopoB;

Bausinue
MEXaHHUYCCKUX
BO3ZCUCTBUI Ha paboty
ANEKTPOHHBIX
YCTPOWCTB B CIIOCOOBI
MOBBIIICHUS JKECTKOCTH
MeYaTHOM IUIATHI PH
MEXaHUYECKUX
BO3JICHCTBUAX |

IIpaBuia




KOHCTPYKIHUIO
NEYaTHBIX IUIaT I10
HCXOIHBIM JaHHBIM,

npoektuposanus Iy
Ha OCHOBE IT€YaTHOTO
MOHTaXa;

HUcnmoan3oBaTh MeToabl
MaKeThl MPUKIIANTHBIX | aBTOMAaTH3UPOBAHHOTO
Nporpamm Ipu IIPOEKTUPOBAHUSA
IIPOEKTUPOBAHUU Ollny;
TOTIOJIOTUH NE€YAaTHBIX
uIaT;
[1K3.3 BoinonHsTh IIpoBoaUTH OLIEHKY Ka4yecTBa BeinoJsinsaTs pacyer | OcHOBHBbIE
OLCHKY Ka4yeCTBa 3JIE€KTPOHHBIX ychOﬁCTB: KOHCTPYKTHBHBIX KOHCTPYKTUBHBIE
pa3paboTku - 110 TEXHOJIOTHIECKUM ToKa3aTeneit TOKA3aTeTH
(TIpoeKTHPOBAHII) XapaKTePUCTHKAM,
TEXHOJIOTUIHOCTH, TEXHOJIOTUYHOCTH
3JIEKTPOHHBIX PHOOPOB | -ITO TOMOJIOTHYECKUM
o ) NIEKTPOHHBIX
Y YCTPOICTB HAa OCHOBE | XapaKTEPHCTHKAM;
IIposoauTn anaau3 CTDONCTE:
MIEYaTHOTO MOHTAXa. -MEXaHUYECKAM XapaKTEPUCTHKaM, yerp '

-OJICKTPUYICCKUM U IKCIITTyaTallMOHHBIM

XapaKTCpUCTHUKAM;

KOHCTPYKTUBHBIX
MoKa3aTeIeH
TEXHOJIOTHYHOCTH

DaxkTophl, BJUSIOLITE
Ha KOHCTPYKTHUBHBIC
MOKa3aTelx
TCXHOJIOTHYHOCTH,

Pa3zoen mooyna 4. TexHoJIoru4ecKkue npouecchbl NPoU3BOACTBA 3JIeKTPOHHBIX NPHOOPOB

U YCTPOHCTB

IIK 3.2. [IpoekTupoBatb
3JIEKTPOHHBIE IPHOOPHI
U yCTPOWCTBA Ha
OCHOBE MUKPOCOOPOK
CpeaHeil CI0AKHOCTH.

H3roraBiauBarhb OAHOCTOPOHHHUE
MeYaTHbIC IIAThl C HU3KOM
TUIOTHOCTBIKO MOHTAX;

OdopmasaTs MapmpyTHO-
TEXHOJIOTHYECKHX KapThl IMpU
HOATOTOBKE IPOU3BOACTBA I€YaTHBIX
IJIaT,

Pa3padaTbIiBaTh TOMOJOTHIO
3JIEKTPOHHBIX YCTPONCTBA HA OCHOBE
THOPUIHBIX MHKPOCXEM;

PaszpabarbiBaTh
CXEMBI
TCXHOJIOTHYCCKHUX
MIPOIIECCOB
W3TOTOBIICHHS
MeYaTHBIX TUIAT;

IIpoexTupoBarh
TOTOJIOTHIO
PE3UCTOPOB U
KOHJIEHCATOPOB JUIs
MHKPOCOOPOK B
3aBUCUMOCTH OT
TEXHOJIOTHH
H3TOTOBJICHHUS,

Kaaccuduxauuio
METOJIOB U3TOTOBIICHUS
IICYAaTHBIX I1JIaT

Cnoco0nI noJsry4eHust
3arOTOBOK U
MIOJITOTOBKA
MIOBEPXHOCTH MEYaTHOU
IUTaThl B 3aBUCIMOCTH
OT METO/I0B
H3TrOTOBJIEHMUS,

OcHOBHBIE 3TaNbI
HPOLIECCOB
¢doromurorpadus

TexHoJiorn4yecKue
IIPOIIECCHI
HU3roTOBJICHUS
THOPUIHBIX MHKPOCXEM
U MHKpPOCOOPOK;

OCHOBHBIE dTaNbI

W3rOTOBIICHUS
HOJTYTIPOBOJHUKOBBIX
MHKPOCXEM;

Obwue xomnemenyuu ( no 6cem pazoenam mooyis)

OK. 01.Br16upats Pacno3naBanue cl1oHBIX Pacno3naBats 3anauy AKTyanbHbIN

CIOCcOOBI pemeHus 3a1a4
npodeccnoHaTbLHOM

MpOoOJIEMHBIE CUTYAINH B
pa3IMuHBIX KOHTEKCTaX.

n/wim mpoGiiemMy B
npodeccnoHaTLHOM

npodhecCHOHATBHBIN U
COIMAJIbHBIN KOHTEKCT, B




JACATCIbHOCTH,
IIPUMEHUTEIIBHO K
Ppa3JIMYHbIM KOHTCKCTaM

[IpoBenenune ananmu3a CIOXKHBIX
CUTyalMi TP PELICHUH 3a/1a9
npodeccuoHaTEHOM
JEATETbHOCTH

OmnpepeneHne 3TaloB PELICHUS
3aa4H.

Omnpenenenne NOTPeOHOCTH B
nHdopmanuu

Ocymecrienue 3hHEeKTHBHOTO
TIOUCKA.

Brinenenne Bcex BO3MOKHBIX
HCTOYHHUKOB HY>KHBIX PECYPCOB, B
TOM YHCJIe HEOUSBH/THBIX.
Pa3paboTka neranpHOTO IUTaHa
JercTBUI

OueHka pUCKOB Ha Ka)XXJOM IIary
OueHnBaeT IUTIOCH 1 MAHYCBI
MOTYYEHHOTO PE3yIbTaTa, CBOETO
IUIaHA ¥ €T0 pean3aliyy,
npeaIaraeT KpUTEPUH OLICHKH U
PEKOMEHAAIMH 110 YIYYIICHUIO

W/WITM COLMAIbHOM
KOHTEKCTE;
AHanu3UpoOBaTh 33729y
W/Wim npodieMy u
BBIICIATH €€ COCTaBHBIC
4acTy;

[IpaBHIIEHO BBISBIATH U
3 PEeKTUBHO UCKATh
nndopmanmuto,
HEOOXOIUMYIO IS
peIlICHHS 339U W/ UK
poOIeMBI;

CocTaBUTh MJIaH
NICHCTBHS,

Onpenenntb
HEOOXOTUMBIE PECYPCHI;
BuazeTs akTyanbHEIMH
MeTOoZaMHt paboTHI B
npo¢eCCHOHATBHOMN 1
CMEXHBIX chepax;
PeanuzoBath

KOTOPOM IPUXOANUTCS
paboTaTh U KUTh;,
OCHOBHBIE ICTOYHUKH
WHPOPMALIAU M PECYPCHI
JUISL peLIeHus 3a1ad 1
mpo0eM B
po¢heCCHOHATHFHOM
W/ COLaIbHOM
KOHTEKCTE.
ANTOpUTMBI
BBITIOJTHEHHS paboT B
npoQeCCUOHATBHON U
CMEXHBIX 00J1acTsIX;
Metons! paboTHI B
po¢eCCHOHATHHOHN 1
CMEXHBIX cepax.
CrpykTypa I1aHa is
pemIeHus 3anad
Ilopsinok oueHkH
Pe3yJbTaTOB pelIeHHs
3a1a4

IUIaHa. COCTaBJICHHBIH IJIaH; npodeccroHabHOM
OreHMBaTh pe3yabTaT U | AEATEIBHOCTH
MOCTIEICTBHSI CBOMX
IEUCTBUI
(caMOCTOSTETHHO MITH C
MIOMOIIBIO0 HACTABHUKA).
OK. 02 [InanupoBanue OnpenensTs 3a1a4u Homenknarypa
Ocy1ecTBIATh MOUCK, nHGOPMANMOHHOTO TOWCKAa U3 | MOWCKa HHPOPMAIHU nH(GOPMaINOHHBIX
aHAIM3 U MHTEPIPETalnio | IIUPOKOTO Habopa HCTOYHHKOB, | OmpenensTs HCTOYHHKOB
uHpopManuy, HEOOXOANMOTO M BBITIOJHEHUS | HEOOXOANMBIC MIPUMEHSAEMBIX B
HE0OX0AUMOH JIst npodecCHOHANBHBIX 33/1a4 HUCTOYHUKHU npodeccroHaTbHOM
BBINOJIHEHUA 3a7a4 IIpoBenenue aHaiu3a | MHpOpPMaIK JeSITeIbHOCTH
npodeccroHabHO NIOJIy4€HHOHI undopmanuy, | Ilnanuposats mpouecc IIpuemsl
JIeSITeTIbHOCTH BBIIENAeT B  HEH  IJIaBHBIE | IIOMCKa CTPYKTYpHUPOBaHUS
ACTIEKTHI. CTpyKTypHpOBaTh uHbopmMauu
CTpyKTypHpOBaTh OTOOPAHHYIO M0JTy4aeM Yo ®dopmat oopmiieHus
nH(pOpMaNNIo B COOTBETCTBUH C nHpopmanuio Ppe3yibTaToB MOUCKA
rapamMeTpamMHy TOHCKa; Beinensate Hanbonee nHpopMannuu
Wnrepnperanus MIOJTYYEHHOW | 3HAUYMMOE B IIEpPEUHE
nHopmannu B KOHTEKCTEe | MHpOpMAINU
po¢eCCHOHATBHOM OueHuBath
JeSITeIbHOCTH MPAaKTUIECKYIO
3HaYMMOCTh
pe3yabpTaTOB MOUCKA
OdopMIIATE pe3yabTaThI
MONCKA
OK. 03. Hcnonp30BaHue akTyaabHON OnpenensTs Copnepxanue
IInanupoBats u HOPMaTUBHO-IIPaBOBOM aKTyaJIbHOCTb aKTyaJIbHOI
peann3oBbIBaTh JOKYMEHTAIIHIO TI0 TIPoecCHu HOPMaTHBHO-TIPAaBOBOM HOPMAaTHBHO-TIPaBOBOH
coOCTBEHHOE (crienmansHOCTN) JIOKyMEHTAINX B JOKyMEHTAIN
npodeccronansHOe U [Ipumenenne coBpeMeHHOM npodeccrnoHaIbHOM CoBpeMeHHasl Hay4yHas 1
JMYHOCTHOE pa3BUTHE Hay4HOH NpodeccHOHATBHON JIeSITETIbHOCTH npodeccHoHaNbHas
TE€PMUHOJIOTHU BeicTpanBath TE€PMUHOJIOT U
OmnpeneneHue TpaeKTOpuu TPaeKTOpUU Bo3MorxHbIE TpaekTOpUN
npodecCHOHATLHOTO Pa3BUTUA U | MPOPECCHOHATLHOTO U npodhecCHoHaTBLHOTO
camMo00pa30BaHU JUYHOCTHOTO Pa3BUTHS | Pa3sBUTHA H
caM000pa3oBaHuUs

OK 04.

PaboraTh B KOJUIEKTUBE 1
KoMaH[e, 3HEKTHBHO
B3aMMOJICHCTBOBATH C
KOJIJIETaMH,

VYyactie B 1€JI0BOM OOIIEHUHT
JUtst 9 (HEKTUBHOTO PEIIeHUS
JICITOBBIX 337124
IInanupoBanue
po(eCCHOHATBHOM

OpraHu3oBEIBaTh
paboTy KOJUIEKTHBA U
KOMAaHIbI
B3aumoneiictBoBaTs ©
KOJIJIETaMH,

IIcuxonorust KOIIEKTUBA
IIcuxonorust TMIHOCTH
OCHOBBI TPOEKTHOI
JIeSATEIHbHOCTH




PYKOBOJICTBOM, JeATEILHOCTh PYKOBOJICTBOM,
KJIHEHTaMH KJIHSHTAMH.

OK 05..ITposiBnsATH I'paMOTHO yCTHO M MUCBMEHHO W3naratb cBOM MBICTH OcobenHoctu
IpaykIaHCKO- U3J1arath CBOU MBICIIH 110 Ha TOCYIapCTBEHHOM COLIMAJIBHOTO U
HaTPHOTHYECKYIO npoecCHOHAILHON TeMaTHKE Ha | SI3BIKE KyJIbTYpPHOTO KOHTEKCTa
TIO3HIINIO, TOCYJapCTBCHHOM S3BIKE Odopmisate noxkymentsl | IlpaBuma odopmienuns
JEMOHCTPHPOBATh [NposiBeHUE TONEPAHTHOCTD B JOKYMEHTOB.

OCO3HAaHHOC ITIOBCIACHUC
Ha OCHOBC

pabodeM KOJUTEKTHBE

00111eueI0BeYeCKUX

LEHHOCTEN

OK 06. [TonnMaTh 3HAaUUMOCTB CBOCH OnuceiBaTh 3Ha4UMOCTh | CyIIHOCTB Tpa)IaHCKO-

[IposiBnsTh Tpaxknancko- | npodeccuu (CrienuaIbHOCTH) cBoeit npodeccun HaTpPUOTUYECKOM

MaTPUOTHUYECKYIO JleMOHCTpanus oBeAeHMs Ha [TpesenroBath TO3UIMN

MO3UILIHUIO, OCHOBE 00I1Ie4eI0BEYECKUX CTPYKTYpPY OO1euenoBeyeckue

JIEMOHCTPUPOBAThH LIEHHOCTEH. npodeccHOHATBHOM LIEHHOCTH

OCO3HAaHHOE MOBE/ICHNE JESATEILHOCTH T10 [IpaBuna nmoBeneHus B

Ha OCHOBE npodeccnn XOJI€ BBITIOTHEHHS

00IIIEYETOBEYECKHX (cnenuamTsHOCTH) po¢eCCHOHATBHOMH

IIEHHOCTEH JIeATeIBHOCTH

OK 07. CobOnroeHue mpaBui Co0bmrogaTs HOPMEI IIpaBuna sxonoruyeckoi

CopnelicTBOBaTh 9KOJIOTHUECKOH 6e30MacHOCTH 9KOJIOTHUECKON 6e30MacHOCTH IIpU

COXpaHEHHIO IIPU BEJICHUH NPOQeCcCHOHANBHON | 6e30MmacHOCTH BE/ICHUU

OKpY KaloIIei cpeapl, JIeATEeNIbHOCTH; Omnpenensitb npodeccroHabHOM

pecypcocOepeKeHuto, ObecnicunBaTh HaTpaBJICHUS JeSITeTbHOCTH

3¢ GeKTHUBHO EHCTBOBATh | pecypcocOepekeHre Ha pabodeM | pecypcocOepekeHus B OCHOBHBIE PECYPChI

B YPE3BBIYAIHBIX MeCTe paMKax 3a/ICiICTBOBaHHbIE B

CHUTYaIISIX npodeccrnoHaIBHOM IpodeCCHOHANBHOMH
JIESATEIILHOCTH T10 JEATEIIBHOCTH
npodeccuu [Iytu obecrieueHus
(crennaIbHOCTH) pecypcocOepexeHusI.

OK 08.Ucnonb3oBath Coxpanenne u  ykpemueHue | Mcnonb3oBatb Pons ¢bu3nIecKoi

cpencTBa pU3MIECKOH 3/I0POBBS MOCPEACTBOM | (pu3KyIBTYpHO- KYJIBTYPBI B

KyJIBTYPBI IS HCTIONIB30BAHMSA CPEACTB | 03M0POBUTEIHHYIO OOILEKYIbTYPHOM,

COXpaHEeHHs U (U3HYECKOH KyIbTYpBI JIeSITEIIbHOCTh Uil | IpoeCCHOHATIBHOM U

YKpETUICHHUS 3I0POBbS B [Monnepxanue YPOBHS | YKPEIUICHHUSI 37I0pPOBbS, | COLMAIBLHOM  Pa3BUTHH

npoiiecce (U3MYECKO  MOJIrOTOBJICHHOCTH | JOCTH)KEHHS YeJI0OBeKa;

npodeccroHabHO JUIL  YCHENIHOM  pealu3alyy | XHU3HEHHBIX u | OCHOBBI 3JJ0POBOTO

JIeSTeNIbHOCTH U npodeccuoHabHOM npodeccroHaNbHbIX o0pa3za KH3HH;

HNOJEPKAHUE JIESITEIIBHOCTH LeNeH; VYenosus

HEOOX0IMMOTO YpOBHS [MpumensTH TIpodeCcCHOHANBHOMN

¢usmueckoit panvoHaIbHBIE TIPUEMBI | JICSTENBHOCTH M 30HBI

MOATOTOBIEHHOCTH JIBUTATENbHBIX (YHKIMH | pHUCKa (u3IIEeCcKOro
B mpodeccHoHanbHOH | 310pOBbS JUIst
JIeSITEIIbHOCTH npodeccun
ITonb30Barbes (ciertmanbpHOCTH)
cpencTBaMu Cpenactaa
npodUITaKTHKH npodunakTHKK
nepeHanpsHKeHHs HepeHaNpsHKEHHS
XapaKTepHBIMH JULst
JTAaHHOU npodeccun
(CnenuasTbHOCTH)

OK 09.Ucnons3oBath IIpumenenue cpeacts ITpumensTs cpencraa CoBpeMeHHbIE CPeCTBa

nH(OpMaLMOHHEIE nH}opMaTH3aMu 1 nH(OpPMaMOHHBIX 1 yCTpoicTBa

TEXHOJIOTHH B nH(pOpPMaMOHHBIX TEXHOJIOTUI TEXHOJIOTHH JJIsl pelIeHust| MHPOPMaTH3AINH

npodeccrnoHabHOIM JUISL pean3alin npodeccHoHaIBHBIX [Mopsinok ux npuMeHeHus

JIeITeIIbHOCTH npodecCHOHAIBLHOMN 3a1aq 1 TIPOrpaMMHOe

JeATeIbHOCTH Hcnonb3oBaTh obecrieueHne B

COBPEMEHHOE npodeccroHab-HOM
MpOrpaMMHOE JeSTeIbHOCTH

obecreueHue




2. CTPYKTYPA u cooeprcanue npogheccuonanbHo2o Mooy

2.1. Cmpykmypa npogheccuonanpbnozo mooynsa

Oovem epemenu, omeedeHHbLIl HA 0C6OCHUE
IlIpakmuka
MeHCOUCUUNTUHAPHO20 Kypca (Kypcos)
eéHeayOumopHa
Oobsazamenvuvle ayoumopuvle
Bcezo uacoe (camocmoamenvha nPOU3800CMEEHHA
Haumenoeanus YyueoHbvle 3aHamuA
Koowt ) (makc. A) yuedbnaa padboma A
paszoenog
npogheccuonanvn yueoHasn 6 m.u. 6 m.u., yuebnasa | uacos
. | npogheccuonanvno 6 m.u.,
bIX KOMREemeHyui * Hazpyska u Jaabopamopusl | Kypcoeas . ) (ecnu
20 MOOYIA ecezo Kypcoeoii
npAKmMuKu) e pabomol u npoexkm ececo, yacoe npeodycmMompenda
, . npoexkm
npakmuuecku | (paboma)* | uacoe . paccpeoomoyenna
uacoe (paooma)*,
e 3aHamus, , A npakmuka)
uacoe
uacoe uacoe
1 2 3 4 5 6 7 8 9 10
IIK3.1 Pasoen 1.
CxeMOTexXHHYECKOe
IIPOCKTUPOBAHUC 1 15 100 50 15 * *
QJICKTPOHHBIX
puOOpOB U
YCTPOMCTB
TIK3.2 Paszoen mooyna 2. 90 80 40 10
Pa3paboTka mpoeKTHO-
KOHCTPYKTOPCKOM
JOKyMCHTalIu
3JIEKTPOHHBIX
IpuOOPOB U yCTPOICTB

“ Paszen mpodecCHOHATBHOTO MOJIYJIS — Y9acTh IPOrPAMMbI IPO(ECCHOHATEHOTO MOIYIS, KOTOPAs XapaKTePHU3YeTCs IOTHYECKOl 3aBePIIeHHOCTHIO U HATIPABJICHA HA OCBOCHHE OTHOM
WIIM HECKOJBbKHX MPO(ECCHOHANBHBIX KOMIIETEHIMH. Pa3nen npodeccrnoHalbHOro MOAYJISi MOXKET COCTOSITh U3 MEKJUCUHUIUIMHAPHOTO Kypca WIIM €ro YacTH M COOTBETCTBYOILIMX
vyacTell y4yeOHOM M MPOU3BOACTBEHHON NpakTHK. HamMeHoBanue paszena mpoecCHOHATBHOTO MOIYJS JO/DKHO HAYMHATHCS C OTIJIArOJIBHOTO CYIIECTBUTEILHOTO U OTPAXKAThH
COBOKYITHOCTh OCBaWBAEMBIX KOMITIETCHIINI



1IK3.2,1IK3.3 Paszoen3.Npoextupo | 270 228 110 30 12 30

BaHUE U3IETUN
3JIEKTPOHHON TEXHUKH

1IK3.2 Paszoen modyns 4. 155 140 70 15

Texnonoruueckue
MIPOLIECCHI
MIPOU3BOJICTBA
SJIEKTPOHHBIX
ipudopoB

U YCTPOUCTB

[IpousBonacTBeHHas 216 216
MpaKTHKa (110
TIPOHUITIO
CITEITUATEHOCTH ),
4yacoB (eciu
peaycMOTpeHa
UTOTOBas
(KOHIIEHTpUPOBAHHAS )
IIPAKTHKA)

* 216

Bcezo: 846 608 270 | 30 | 52 | 30

* Tonvko 01151 npoecpammsbl NOO20MOBKU CReYUAIUCO8 CPEOHe20 36eHd

AHuetiku 6 cmonoyax 3, 4, 7, 9, 10 sanonuaromes sxcupuvim wpugmom, 8 5, 6, 8 - ooviunvim. Eciu kakou-1u6o 8ud yuebHou pabomsl He npedycMompeH,
HeoOX00UMO 8 coomeemcmayioujell suetike nocmasums npouepk. Konuuecmeso uacos, ykazanunoe 6 sueukax cmonoya 3, 001i#CHO Oblmb PAGHO CyMMe
yucen 8 coomeemcmayrouux adetikax cmoaroyos 4, 7, 9, 10 (scupnoiil wpugm) no eopuzonmanu. Konuuecmso uacos, ykasaunoe 6 siuelkax cmpoxu
«Bcez2oy, 00191CHO ObIMb pagHo cymme yucei coomeemcmsyrowux cmoroyos 3, 4, 5, 6, 7, 8, 9, 10 no eepmukanu. Koruvecmgo uacos, ykazauHoe 8
Ayetike cmonbya 3 cmpoku «Bcezoy, O0NHCHO COOMEEMCMBOBAMb KOIUYECMBY YACO8 HA 0CBOEHUEe NPOZPAMMbL NPOPDECCUOHATLHO20 MOOYIISL 8 NYHKME
1.3 nacnopma npoepammul. Konuuecmeo uacoe Ha camocmosmensryio pabomy o0yuaoue2ocs 00IHCHO COOMBEMCMBO8AMb YKA3AHHOMY 8 nyHkme 1.3
nacnopma npoepammol. Cymma KOIUYecmed 4aco8 Ha y4eOHYI0 U Npou3so0CmMeeHHY0 Npakmuky (6 cmpoke «Bcezoy 6 cmonbyax 9 u 10) dondxcna
COOMBEemMcme08ams YKa3aHHoMy 6 nynkme 1.3 nacnopma npocpammvl. [ coomeemcmeuss CyMM 3HAYeHull cledyem No8mopums 00beMm 4acos Ha
NPOU3B0OCMEEHHYI0 NPAKMUKY NO NPOPUII0 cheyualbHOCmu (KOHYeHmMpUpOBaHHyro) 8 KoloHKe «Bceco uacose» u 6 npeonocieonei cmpoke cmonoya
«lIpouzsoocmeennasn, uacoe». M yuebnas, u npouzeoocmeenHas (no npo@uilo CneyuarbHOCmu) APAKmuKu Moeym Hpo8oOUMbCA NAPATNIENbHO C
meopemudeckuMy 3aHAMUAMY MEeHCOUCYUNTUHAPHO20 KYpCa (paccpe0omoueno) uiu 6 CHeyudrbHo 6bl0eNeHHblll nepuod (KOHYEHMPUPOBAHHO).




2.2. Temamuueckuii nnaun u cooepiycanue npogheccuonanvno2o mooyusa (IIM)

Haumenosanue pazoenos
u mem

Cooeporcanue yuebnozo mamepuana, 1a00pamopHsle padomsl U NPAKMUYECKUE 3AHAMUS,
6HeayOoumopHasn (camocmoamesibHasn) yueonas padooma odyuarouwuxcs, Kypcosas paooma

npogheccuonanvnozo (npoexkm) (ecau npedycmompenot)
Oovem uacoes
mooyasn (IIM),
MENCOUCUUNTIUHAPHBIX
Kypcoe (M/IK)
1 2 3
Pazoen mooyna 1. CxeMoTeXHHYECKOE IPOCKTUPOBAHME 3JIEKTPOHHBIX NPUOOPOB M YCTPOMCTB 115
MJIK.03.01 Cxemomexnuueckoe npoeKkmuposanue 31eKmMpPOHHbIX RPUOOPOE U YCHPOUICINE
100

Tema 1.1. /uonel u Cooepicanue Yposens 10
JTUOJTHBIE CXEMBI 0cé0eHus

1. Bunel v Tunel anektpuyeckux cxem. HazHaueHue cTpyKkTypHBIX, 3

(GYHKIIMOHATBHBIX M MPUHIIUMHAIBHBIX cXxeM. [IpaBuina ureHus

AIIEKTPUYECKUX MPUHLIMIIUAIBHBIX cxeM. [IpaBuna coctaBnenus 2

anekTpudeckux cxem. I'paduyeckoe ob6o3nauenne coenunenuid. YI'O nunuu

rpynnoBoi cs3u. CrnennanbHble 0003HaueHus coenuHeHuil. YI'O anemeHTOB

cxeM. DiieMeHTHas 6a3a COBPEMEHHBIX 3JICKTPOHHBIX YCTPOMCTB.

2.Tuonel u ctabunutponsl. Haznauenune 1uo1o0B ¥ crabuinTpoHoB. [IpuHimn 3

paboTsl quoaa. OAHOMONYIEPUOHBIE U JBYXIIOIYIEPHOIHBIE CXEMBbI

BeITIpsAIMUTENEH. J{nogasie orpannuutend. [IpuHnum paboThl AMOTHOTO OT-

pPaHUYUTEINS OCIEA0BATENILHOTO THIIA. 2

JlnoHbIe OrpaHUYNTENH MTOCIEA0BATEIBHOTO TUIIA C HYJIEBBIM IIOPOTOM

orpannyeHusi. OrpaHUuMTENN MOCIEA0BATEIIBHOTO TUIIA C HEHYJIEBBIM

IIOPOTrOM OI'PaHUYEHHS.

3.IlapannensHble qUOHBIE OrpaHunTeNd. [IpuHIHMI pabOThl OTpaHUYUTENS 3 2

napajuieabHOro Tuna. OrpaHuYUTENb C HYJIEBBIM IIOPOTOM OTPaHUYEHUS.
Orpanuuuresns ¢ GUKCUPOBAHHBIM ITOPOTOM OTpaHUYEHUs. MoaenpoBaHue




CXEM OFpaHHqHTCJIeﬁ napajiCJIbHOI'O TUIIa

4.0OrpaHuuuTeNN UMITYJIBCOB Ha cTabuuTpoHe. [IpuHiun paboTel cxem 3
orpanuuuTeneil Ha ctabmintpoHax. [locnenoBaTenbHOE U apaieIbHOE 2
BKIItOUeHue crabunutpona. [lopor crabunmuzanuu. Mozaenu cTaOUIUTPOHOB.
MonenupoBaHue CXeMbl OTPAaHUYHTENS Ha CTaOMIMTpOHE. OCIHIIOrPaMMBI
BXOJIHBIX M BBIXOJIHBIX HAMPSKEHHUH MPU MOJECIIMPOBAHUU CXEM.
5.®@opmuposarenu umiysbecoB. O0ume ceenenus. Juddepenuupyromnme u 3
uHTerpupytomue uenu. Juddepenupoanue peanbHbIX NPIMOYTOIbHBIX 5
UMITYJIbCOB. Y ciioBue muddepeHpoBanus. MHTErpupoBaHue OAMHOYHBIX
UMITYJIBCOB. Y cl0BHE HHTErpupoBanus. Cxembl uamMepeHuil. CxeMsl 1
MOJICIIMPOBAHUS
Jlabopamopuo-npakmuueckue padomaol 10
1.MccnenoBanue JUOAHBIX OTPaHUYUTEINCH TOCIIE0BATEIFHOTO THITA 2
2.UccnenoBanue TUOAHBIX OTPaHUYUTENEH MapaieIbHOTO TUIIA 2
3.UccnenoBanue orpaHu4MTENeH Ha CTAOMINTPOHAX 2
4.VlccnenoBaHue niepexoqHbIX mporeccoB B RC -mermsix 2
5.HccnenoBanue BIUSHUS MEPEXOIHBIX MTPOIECCOB HA (HOPMY MPSMOYTOIBHBIX UMITYJIECOB 2
Tema 1.3. Yposens 8
Cooeporcanue
TpaH3uCTOPHI U oceoenus
TPAH3UCTOPHBIC CXEMBI
1.Tpansuctopsl. HaszHaduenne u npuHIUI pabOTHI OUITOJISPHOTO TPAH3UCTOPA. 3 4
CxeMblI BKJIIOUEHHUS OUTONSIpHOTO TpaH3ucTopa. Cxema 0JHOKaCKaIHOTO
TPAaH3UCTOPHOTO ycwnTelnsl. HasHaueHne 21eMEeHTOB CXEMBI
2.Kiroun Ha OUnonsapHbIX TpaHzucTopax. KiroueBoil kackay. Pesxxumer 3 2
paboThI TpaH3HMCTOpA B KIIFOYEBOM Kackazae. CTalmoHapHbIe TPOIIECCHI KITF0Ya.
[TepexoHbIe MPOIECCH B KJTIOYE. Y BEIHYCHUE OBICTPOACHCTBUS KITFOYa
3. OMUTTEpHBINA MOBTOpUTENH. CXEeMa SMUTTEPHOTO TIOBTOPUTES Ha 3 2

Tpansucrope. [Ipuniun paboTbl AIMUTTEPHOTO MOBTOPUTEIIS. DMHUTTEPHBIH
IIOBTOPUTEIIb ITPU UMITYJILCHOM BO3A€UCTBUU. MOIE€IMpOBaHNE DMUTTEPHOIO




TITOBTOPHUTCIIA.

Jlabopamopno-npakmuueckue pabomul 8
1.UccnenoBanue CBOWCTB OUIOSPHOTO TPAaH3UCTOPA 2
2.HccnenoBanue pabOThl YCHIUTEIHHOTO KaCKa1a 2
3.HccnenoBanue paboThl TPAaH3UCTOPA B KIIFOYEBOM PEXUME 2
4.VccnenoBaHue SMUTTEPHOTO TOBTOPUTEIIS HA TPAH3UCTOPE 2
Tema 1.4. Cooepicanue Yposens 10
['eneparopsl 0C0CHUSA
IPSIMOYTOJIBHBIX U I'enepaTopbl NpSIMOYTOJILHBIX HMIIYJIbCOB. TPaH3UCTOPHbBIE 3
MJI000pa3HBIX MyJabTUBHOpaTOpbl. OCHOBHAS CXeMa MYJIbTHBHOpATOpa B
UMITYJIbCOB aBTOKOJIeOaTeIbHOM pexuMe. OU3ndecKue MpoLecchl B MyJIbTUBHOpaTOpe.
dopmupoBanue GppoHrta umiyiabca. opMUpOBaHUE MIIOCKOM BEPILNHBI
umnyiasca. @opMupoBanue cpe3a uMiysiabca. OCHOBHbIE TapaMETPhbl
KOJIeOaHUIA. 10
I'enepaTopsbl NU1000pa3HbIX UMIYJIbCOB. O01IKE cBeeHus. ['eHepaTopsl
auHelHo u3Menstomerocs HanpspkeHus (IJIMH). Ipocreitmas cxema ['JIMH.
Tpurrepsl. CHMMETPHUYHBIN TPUTTEP C BHEIIHUM cMelieHneM. Cxema
cuMMeTpuyHoro Tpurrepa. [IpuHuun paboTsl cxembl. HecummeTpuuHbIii
tpurrep (tpurrep llImurra). Ocobennoctu padbotsl Tpurrepa llImurra. Cxema
tpurrepa. Moznenuposanue cxemsl Tpurrepa [murra .
Jlabopamopno-npaxkmuyeckue pabomut 10
1.MccnenoBanre CMUMMETPUYHOTO MYJIbTUBHOpaTOpa, pabOTaIOIEro B aBTOKOJIE0aTEIbHOM 2
pexume
2.UccnenoBanue paboThl MyIbTUBHOpATOpA B JKAYIIEM PEKUME 2
3.HccnenoBanue pabOThl CAMMETPUYHOTO TPUTTEPA 2
4.MccnenoBanne HECUMMETPUYHOIO TPUITEPA 2
5.MccnenoBanue reHeparopa JUHEMHO H3MEHSIOIIETOCS HaPSIAKEHUS 2
Tema 1.5. Cooeporcanue Yposens 10
DIEKTPOHHBIE YCTPOMCTBA 0cé0eHuUA




Ha OINEepalMOHHBIX Onepanuonnblii  ycuwsmredab. Crpykrypa OV ®u3nuecKuil  CMBICIT 3
YCUJIUTEISAX OCHOBHBIX I[1apaMETPOB ONEPALUOHHOrO ycuiauTenas. CXeMbl H3MEpEHMs
OCHOBHBIX TapaMETPOB ONEPALUOHHOTO YCUITUTEIIS.
Juonneie orpannunteny Ha OY. CxeMbl OJHOCTOPOHHETO U JIBYXCTOPOHHETO
orpannuuTeneii Ha OY. MogenupoBaHue OTrpaHHYMTENCH B MpPOrpaMme
Multisim
®dopmuposarenn umiysibcoB Ha OY. MuTterparopsl u nuddepeHmaTopsl Ha
OY. MopnenupoBanue CcXeM HUHTErpaTopoB u  IupEepeHuaTopoB B
nporpamme Multisim 10
I'enepaToppl JMHEHHO uU3MeEHsOIIErocs HamnpsokeHus Ha OVY. Cxema
renepatopa JIMH. OcuusmiorpaMmbl BXOAHOTO U BBIXOJHOTO HampsHKEHUIM
I'INH.
MynbsTuUBHOpaTOp B aBTOKONEOaTeTbHOM peskume Ha OY. MynbTuBUOpaTop
Ha OV B xaymem pexume. MoenrpoBaHue cxeM MyJibTUBUOpaTopoB Ha OY
B mporpamme Multisim Kommnaparop va OY. Haznauenue kommaparop.
[Ipunnun padotel koMnaparopa Ha OY. MonenupoBaHue cxem
kommapaTopoB Ha OY B nporpamme Multisim
Jlabopamopno-npakmuueckue pabomboi 10
1.JTuoaubie orpannuureny Ha OV 2
2.®opMupoBaTEIN UMITYJIbCOB HA OY 2
3.I'JINH na onepalluOHHOM yCUJIUTEIE 2
4. MynbTUBHOpaTOp B aBTOKOJIE0aTeNbHOM pexkume Ha OY 2
5.Komnaparop Ha OY 2
Tema 1.6. Cooepycanue Yposens 5
[Mudpossie ycTpoiicTa oceoenus
3JIEKTPOHHOUN TEXHUKH
Hudpossie yerpoiicTBa. Oco6eHHOCTH HUPPOBBIX ycTpoicTB. [IpuHnumn 3
paboThl TU(GPOBBIX YCTPOKUCTB.
®opmupoBaTeNN UMITYJILCOB Ha JIOTHYECKUX d1eMeHTax. dopMupoBareib 6

UMITYJIbCOB ¢ uHTerpupytouieir RC — nenesto. BpeMeHHbIe TuarpaMMsl.
MynbTUBHOpATOp HA JIOTUYECKUX dJIE€MEHTaX. ABTOKOIe0aTeIbHbIN
MyJIbTUBHOpaTop. K aymuii MynbTHBHOPATOP HA JIOTHYECKHUX JIEMEHTAaX.




Tpurreps! Ha JOTHYECKUX AIeMEHTaX. AcHHXpoHHBIN RS-tpurrep. Tabnuma
uctuHHOCTH. CHHXPOHHBIH RS-Tpurrep. OgHOCTYNeHYaThIil CHHXPOHHBIN
RS-tpurrep. Tpurrep co cuetHbim 3amyckoM. ( T-tpurrep). Tpurrep c 3a-
nepxxkoit (D-tpurrep). JK-tpurrep

Jlabopamopno-npakmuueckue pabomut 6

1.®opMupoBaTeIr UMITYJIbCOB Ha JIOTUYECKUX SJIEMEHTaX 2

2.HccnenoBanue MyabTHBHOpAaTOpa HA JIOTUYECKHUX DJIEMEHTaX 2

3.Cunxponnsiii RS-tpurrep 2
Tema 1.7. Cooepcanue Yposens 5
YerpoiictBa oceoeHus
KOMOHMHAIIMOHHOTO TUTIA

YerpoiicTBa KOMOMHANMOHHOTO THIIA. TUIIBI YCTPOCTB KOMOMHAIIMOHHOTO 3

THUTIA.

Jeumdpartop — ocHoBHBIE oHATHS. [IpocTeiimas cxema nemmdparopa.

Hccnenoanue npuHIumna padboTsl Aemudparopa B OCHOBHOM PEKUME B

nporpamme Multisim MynbTHITIIEKCOp — OCHOBHBIE TOHATHUS. Y paBHEHUE 6

MyJbTUIIIEKCOpa. Peanu3anus 3a1aHHON QYHKIIMU C TOMOILBIO

MyJbTHUILICKCOpa. MccnenoBanue My bTUILIEKCOpa B mporpamme Multisim

Cuerunk - ocHOBHbIE TOHATHA. KpaTkue cBenenus us treopun. [lapamerpst

CUETYMKOB. MoOJIeTUpOBaHUe CUETYMKOB B mporpamme Multisim

VccnenoBaHue 3JIeKTPOHHBIX YCTPOHCTB CMENIaHHOI'O THIIA.

Jlabopamopno-npakmuyeckue pabomut 6

1.UccnenoBanue paboThl AemmdpaTopa 2

2.ccnenoBanue paboOThl MyJIbTUILIIEKCOPA 2

3.HccnenoBanue paboThl CUETYMKA 2
Bueayoumopnan (camocmosamenvnasn) yueonaa padooma npu uzyuenuu pazoena 1

15

1.IloaroroBka cooOI1eHuH, TOKIAA0B, pedepaToB, KOMIBIOTEPHBIX Mpe3eHTalUi; padoTa ¢ HHPOPMALMOHHO-
CTIPaBOYHBIMHU M WH(POPMAIIMOHHO-TIOUCKOBBIMH CHCTEMaMH.
Pazoen mooyna 2. Pazpabomka npoeKkmuo-KOHCMPYKmMOPCKOU 00OKyMeHmMauuu 31eKmpoHHbIX RPUOOPO6 U yCmpoiicme 90




MJIK.03.02 Pa3spabomka npoekmHo-KOHCIMPYKMOPCKOU 0OKYMEHMAauuu 371eKmpoHHbIX RPUOOPOS u yCmpoiicme

80

Tema 2.1. OCHOBBI Cooeporcanue Yposens
mpolrecca 0C60€HUA
KOHCTPYHpOBAHHA 1.KoncTpyupoBanue Kak 4acThb MPOSKTHPOBAHUS. 2
OCHOBHBIE TEPMUHBI U ONPEEIICHUS.
Texnunueckue TpeboBanus, Texundeckue 3aaanus .Coaepxranue. 6
2. Ctanuu nporiecca pa3pabdOoTKU MPOEKTHO-KOHCTPYKTOPCKOM TOKyMEHTAIIUH: 2
COJIep’)KaHHWE HX OCHOBHBIX 3TarloB.
Homenknarypa KOHCTPYKTOPCKHMX JOKYMEHTOB, pa3padaThIBa€MbIX Ha
pa3IMYHBIX dTamax KOHCTPYUPOBAHHUS
Tema 2.2. Cooeporcanue Yposens
Knaccudukannonnsie oceoenusn 2
TPYNIbI CTAHAAPTOB B
ECKJ] Knaccudukannonnsie rpynmnsl cranaaptos B ECKJ] 3
CopepxaHue cTaHAAPTOB B IPYIIIIE.
[Topsimok o6o3nauenus crangaptoB ECK/] mo kBanupukanmoHHOMY IPU3HAKY. 2
2. KOHCTpYKIIMOHHBIE CUCTEMBI 3JIEKTPOHHBIX cucTeM. [TapameTpsl 5
KOHCTPYKIIMOHHBIX CHCTEM U YPOBHU MX Pa3yKpYIHEHHUS
Tema 2.3. Cooepoicanue Yposenw 6
[IpaBuna opopmieHus oceoenus
rpaduueckux u 1.I'papuyeckrie u TEKCTOBBIE KOHCTPYKTOPCKHE NOKYMEHTHI. Ilepedenn
TEKCTOBBIEX JIOKYMEHTOB.
KOHCTPYKTOPCKHX [TpaBuna opopmiieHUsT CTPYKTYPHBIX M SJEKTPUUECKUX MPUHITUTHAIBHBIX
JIOKYMEHTOB cxeM (D1u33). 3
Tpebosanust k opopmienuto [lepeuns anementos (I[133). 6

[IpaBuna opopmieHus yepTexend AeTaneld: OJIHOCTOPOHHEU U JBYXCTOPOHHEH
nevatHbix mwiat (OIIIT u AIIIT). Jonycku. lllepoxoBarocTs MOBEPXHOCTH,
Jpyrue JaHHble, HEOOXOAUMBIE /ISl UX U3TOTOBJICHUS U KOHTPOJISL.

TpeboBanust kK opopmiIeHHIO crelM(UKaUU K COOPOUHOMY YEpPTEKY.
Pa3zpaOoTka TexHUYeCKUX TpeOOBaHUI K UyepTeKaM IeYaTHbIX IUIAT.
3anojHeHne OCHOBHOM HAJIIMCH YepTexkKa.




[TpaBuna opopmiieHrs COOPOYHBIX .UepTEKEeH Ha MEYaTHYIO IUIaTy.

2. IlpaBmiia oopmiieHUs] KOHCTPYKTOPCKOH JTOKYMEHTALMU Ha MHUKPOCOOPKH

3

Tema 2.4.
ABTOMaTU3UPOBAHHBIE
METO/bI pa3paboTKH
KOHCTPYKTOPCKOU
JIOKYMEHTalluU

Cooeporcanue

Yposenw
0Cc80eHUs

26

1.KoHcTpykTOpcKkast TOKyMEHTalus.

KoMIIeKTHOCTh KOHCTPYKTOPCKHUX JOKYMEHTOB. TEKCTOBBIE JOKYMEHTHI.
O603HaueHus 10oKkyMeHToB. OCHOBHas Hajanuch. [IpaBuiia HaHeCeHUsI Ha
yepTexkax HaJllucel, TeXHUUYECKuX TpeOoBaHuil U TaOiuII.

UYepTtexu uzenuit ¢ anekTpoMoHTaxoM. [IpaBuiia opopmieHus yeprexei Ha
neyaTHyto aty. [IpaBuiia oopmieHns cOOpOUHBIX UepTexel Ha eYaTHYIO
wiary. Texuuueckue TpeOoBaHUs Ha neyaTtHyto miary. [Ipumepst CAIIP
MeYaTHBIX IUIAT.

3

2. I'paduueckuii penakrop AUTOCAD

Haznauenne nporpammel AUTOCAD. OGmue cBeneHust 0 mporpaMmme. 3amyck
nporpaMmmsl. ['maBHOe MeHI0. DkpaHHOe MeHI0. DailioBbie Onepaum.
PenaxktupoBanue 3nemMeHToB yepTeka. Ctupanue o0bekToB. YacTuuHoe
ynanenue oobekToB. [lepememenne 00bexToB. Konupoanue 00beKTOB.
Bpamienne 006bekToB. 3epkanbHOe 0TOOpakeHne 00BEKTOB.

MacmrabupoBanue 31eMeHTOB yepTexa. OTcedenne rpaduyeckux 0ObeKTOB.
VnnuHenue rpadpudeckux 00bekToB. Jlenenne oobekTa Ha yacTtu. ConpsikeHue
00bekToB. BeTaBka Omoka hopmaTku yepTeka.




3.IIpaBuna 3amnosHeHUs] OCHOBHOW HaANUCH YepTeka. CXeMbl 3JIeKTpUIecKue 3
NpUHIUNHAIbHBIE. PelakTupoBaHHe IIEKTPUUYECKUX MPUHIUIUAIBHBIX CXeM
B nporpamme AUTOCAD.

4. Yeprexu nevaTHbIX maaT. M3o0paxenue Tonosoruu B cioe TOP. 3
N3o6pakenue Tononoruu B ciioe BOTTOM. Hanecenne KOOpIMHATHON CETKH.
[IpocTraBienue pa3MepoB Ha YepTeKe: TMHEHHbBIE pa3Mephl, YTIOBbIE pa3MephI,
pa3Mepbl pauycoB, 1MaMeTpoB. PucoBanue pa3MepHbBIX BHIHOCOK.
PenaktupoBanue pazmepHoro tekcta. [loaroroska ueprexa ajis neyaTu.

HimnopTupoBanue pa3paboTka yepTexeit

Jlabopamopnusie pabomot

N
o

1.Komanibl opopMiIeHHUs yepTexa

2.C03,Z[aHI/IC IIaCCHUBHBIX 3JICMCHTOB CXCMBI

3.C03,Z[aHI/IC AKTHUBHBIX 3JICMCHTOB CXCMBI

4.Co3znanue udpoBbIX U aHATOTOBBIX MUKPOCXEM

5.Co3nianue yepTeka NpUHLIUINATBHONW CXEMBbI

6.IlpoexTrpoBanue Tonoaoruu miatel B coeTOP

7 IlpoexTrpoBaHue TONoJI0ruu miatel B coe BOT

8.Pa3paboTka ueprexa meyaTHOU TIAThI

9.Pa3paboTka cOOpOYHOTO UepTEkKa MEUATHOH IIJIAThI

10. UmnopTupoBaHue TOMOJOTHH MEYaTHOU IUIATHl U3 APYTUX POITPAMM

L 0 N R N IR~ R~ > B ) B S

Bueayoumopnuas (camocmosmensvhas) yueonas paboma npu uzydyeHuu pazoena 2
1.IToaroToBKa cooOIIEeHNH, JOKIAI0B, pedepaToB, KOMIBIOTEPHBIX MTPE3CHTAIINI; paboTa ¢ MHPOPMAITMOHHO-
CIIPaBOYHBIMU U HH(POPMAITIOHHO-TIOUCKOBBIMH CHCTEMAMH.

Bcezo
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Pa3zoen mooynsa 3. Ilpoexkmuposanue uzoenuii 31eKMpoOHHOU MEXHUKU

270

MJIK.03.03 IIpoexmuposeanue uzoenuit 31eKmMpoHHON MEXHUKU HA OCHOBE NEUaAmHbIX NIam

228

Tema 3.1.
IIpoexkTupoBanue
AJIEKTPOHHBIX YCTPOUCTB
C y4€TOM BO3JECHCTBUA
BHEIIHUX (aKTOPOB

Cooeprcanue)

Yposenw
0cgoeHus

1.IIpoexktupoBanue D11y ¢ yueTom BO3IEHCTBUS OKPYKAIOILEN CPE/Ib
AKTyabHOCTb pa3pabOTOK 3JEKTPOHHBIX YCTPOMCTB C MeYaTHBIM MOHTAXOM.
3angauu, crosuye nepes pa3paboTyMKoM. JTarbl pa3padoTKH KOHCTPYKIUH
Y3JI0B Ha II€YaTHOM I1aTe. AHAIN3 3JIEKTPUUECKUX IPUHLIUINAIBHBIX CXEM.
WNudopmanus, HeoOXoquMas Ha CTaJuu IPOSKTUPOBAHUS.

Okpyxatomiasi cpea u e€ Bo3aeucTpyomume Gakropsl. Knumar, kmuMatuyeckue
30HBL. Y cnoBus 3Kkcruryatauuy O1InY. OcHOBHBIE IPYIIIBI BO3AEHCTBYIOIINX
(baxTOpoB: KIMMaTH4YeCKHe (PaKTOPbl, OMOJIOTHIECKUE (PAKTOPBI, TEPMUUECKUE
¢baxTopsl. Bo3neiictBue Biaru, necka, nbUIM, COJTHEYHOMN pajivaliiy Ha paboTy
OlInY. Bo3aeiicrBue buonornyeckux akropos. BozaeiicTBue remeparypsl Ha
paboty DIInY.

3amura D11y ot Biaru, NMbUIH, COJTHEYHOW paJHallUH.

TennooOmen. OcHoBHbIe OHATHS. TeroBoi pexum JluY. KoHCTpyKkTHBHBIE
MeToIbl 0OecrieueHust TermtoBoro pexknuma IluY. CrocoObl oxaxacHus.
3amura DIy ot TernoBsIx Bo3aeicTBuil. TemnoooMeH penbedHbIX
noBepxHocTel. TennoBble 1 BUXpeBble TpyOkH. [IpuHIMI pabOTh TEIIOBBIX U
BUXPEBBIX TPYOOK.

3

2.Mexanuveckne BO3AeCTBHA M cn0co0bI 3amuThl 1InY ot
MeXaHUYeCKUX BO3AeCTBUI

OO01mas XxapakTepuCTHKa MEXaHUYECKUX BO3JEHCTBHI. BriusHue MexaHn4ecKux
BO3/ICIICTBUI Ha pabOTY AJIEKTPOHHBIX TPUOOPOB U YCTPOUCTB.

Konctpykuuu S1InY u ux pacuérasie mojenu. OmnpeneneHne TMHAMHYECKUX
XapaKTEPUCTUK JIEMEHTOB JIEKTPOHHOU anmnaparypsl. Pacuet snementoB D1Iny
Ha COOCTBEHHYIO YacTOTy BHOpanuu. Pacuer 4acToThl CBOOOIHBIX KOJIeOaHM
GyHKIIMOHATBHBIX y3710B. KOHCTpYyKTHBHBIE cTOCOOBI 3amuThl DY ot
BO3/IeiicTBUS BUOpanuii. MeTo bl MOBBILIEHUS KECTKOCTH KOHCTPYKIIMH.
Brnusinue crioco60B KperuieHus, TUIOIIa I U TONIIUHBl TUIaT Ha COOCTBEHHYIO
yacToTy Kosnebanuii. CucteMbl akTHBHOU 3amuThl DI1nY oT BuOparmii.
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3.JIpuHIMIIBI KOMIIOHOBKH U3/1eJMid 3JIeKTPOHHO! TeXHUKH

OO611e Bonpockl KOMIOHOBKU. TpeGoBaHus, MpeIbsIBIIEMbIE K
KOMIIOHOBOYHBIM paboTaM. DTallbl pa3paboTKU KOHCTPYKIMH Y3JI0B, COOpaHHbIX
Ha revyarHoi riare. MHdopmanus, HeoOXoquMast Ha dTarne KOMIIOHOBKH.
Bupl KOMIIOHOBOUHBIX padOT: aHAIMTHYECKAasi KOMIIOHOBKA,
rpadoaHaNUTHYECKas KOMIIOHOBKA, MAalIMHHAs KOMIIOHOBKa. KOMIIOHOBOUHBIE
XapaKTEepUCTUKHN YCTPONUCTBA, COOPAaHHOIO HA NE€YaTHOM IUIaTe.
[TocnenoBarenbHOCTD pa3pabOTKU KOHCTPYKIMK JIInY Ha OCHOBE MEYaTHOTO
MOHTAaXa.

Pacuer reomerprueckux pasMepoB KOMMYTAaIMOHHBIX OCHOBAHUH.
OnpeneneHne yCTaHOBOYHBIX XapaKTEPUCTHK PaJuO3IeMEHTOB. Pacuer
KOHCTPYKTUBHBIX IIOKa3aTeJiel 3JIEKTPOHHOI'O yCTPOHUCTBA

Hpaxmuttecxue 3AHAMUA

1.Bb160p 351eMeHTHOM 06a3bl 3JIEMEHTOB 3JIEKTPUUECKON NMPUHIUIHATIBHON CXEMBbI

2.0npeﬂeneHHe YCTAaHOBOYHBIX XaPAKTCPUCTUK PATNOIJIECMCHTOB

3.Pacuet rabapuTHBIX pa3MepoB MEYaTHOM MJIAaThl 3JIEKTPOHHOI'O YCTPOWCTBA

4.PacueT KOHCTPYKTHUBHBIX MOKa3aTeNel 3JIEKTPOHHOTO YCTPOHCTBA

5.0mnpenenenrie COOCTBEHHOMN YacTOThI BUOpAIIMH ITEYAaTHON IJIAThI

N Y I Y R NG N

6. Pacuer ANHAMHUYCCKUX XaPAKTCPUCTUK PAJUOIJICMCHTOB IIPU PA3JIMIHBIX criocodax

YCTAaHOBKH Ha IJIATy

Tema 3.2
ABTOMaTH3UPOBAHHBIE
METO/Ibl TPOEKTUPOBAHUS
3JIEKTPOHHBIX YCTPOMCTB
Ha OCHOBE MEYaTHBIX IJIaT

Cooepocanue

Yposenw
oceéoenus

1.3naxkomcTBO ¢ mporpaMmMoii. OTKpBITHE TPOEKTOB, YIIPABICHUE
n300pa’keHreM, 3aIyCK PA3HbIX MPUIIOKEHUH, 3aKPbITHE POTPAMMBI.

3

2.Pa6ora ¢ nporpammoii Symbol Editor. Hactpoiika paGodero mossi.
Co3nanue mabnona. PucoBanue nunuii, 1yr u okpyxHocteil. Hanecenue
BBIBOJIOB 3JIEMEHTOB U T€KCTOB. HyMepanus u nepeHymepanus BbIBOJIOB.
[Tprembl KOPPEKTUPOBKH U300paKeHUs: BBIOOP 0OBEKTOB, IEpEeMEILIEHHE,
KOIMPOBAHUE, ylaleHue, n3MeHeHune rpaduku. Msmenenue rpadpuku ayr u
okpyxkHocreil. Pazpabotka YI'O koHzmeHcaTopa, pe3ucTopa, 11oja,
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TpaH3HUCTOpa, KaTymkH. Pazpadorka YI'O s1eMeHTOB KOMMYTAIUU: KOHTAKTHI,
coenuHUTENN (HabopHBIe U HenenuMeble). Pazpabotka YI'O Mukpocxem.

3.PaGora ¢ nporpammoii Pattern Editor. Hactpoiika paGouero moss.
Coznanue mabnona. Crpykrypa nedatHout miatsl (1111 u MIIIT). OtBepctus u
KOHTAaKTHBIE IUIOLIA/IKU: cUCTeMa 0003HAUYE€HU, METAJUIM3UPOBAaHHbIE
OTBEpCTHUSI, MOHTaXHbIE 0TBepcTusl, miockue KII, orBepctus nnsa MIIILL
Pa3paboTtka nocajo4yHbIX MECT KOMIIOHEHTOB. MIMEHa 1T0CaI0UHBIX MECT,
MOJIFOTOBKA OMOIMOTEKH, 3alKCh U Mepe3alnch AJIeMeHTa B OUOIHOTEKY.
Coznanne TKM(TexHOI0IrM4eCKOro KOMMYTAallMOHHOI'O MECTA) IPOCTEHIINX
KOMITOHEHTOB. 3allUCh COOTBETCTBHSI BHIBOJOB. 3aMKCh JOMOJIHUTEIHHON
uHpopmanuu. PazpaboTka Oonpimx 0nbmuoTek. FiMeHa KOMIIOHEHTOB, THITHI,
HomuHaIBL. OcoObie TKM: ¢ KpeneKHBIMU OTBEPCTUSIMH U C «KPYTIBIMU»
nocagouHbiMu MecTamu. Pazpaborka TKM mukpocxem. CUMBOJIBI U
MocaiouHble MecTa (pa3paboTKa ¢ UCIOIb30BaHUEM MacTepa MOACKa3KH).
YcTaHOBKA COOTBETCTBUSI BBIBOJIOB. MUKPOCXEMBI C pa3HOPOIHBIMU
JIOTUYECKUMH YaCTSIMH. DIIEMEHThl KOMMYTAlUU: KOHTAKTHI JUISI TOAKITIOUEHUS
Y KOHTPOJIbHBIE, THE3/1a U COETUHUTEIIN.

4. Murtepdeiic ynakoumka 1ementoB Library Executive. Hasnauenue
nporpammbl Library Executive. Bei3os nporpammer  Library Executive.
[TukTOrpaMmMBbl MEHIO HHCTpYMeHTOB. CTpyKTypa 6ubimmorek. J{nanoroBoe
okHo mporpammbl Library Executive. Mudopmarius 0 KOMIIOHEHTE.
Nudopmanus o BeiBogax. ['paguyeckne 00pa3sl KOMIOHEHTA U DJIEMEHTa
cxembl. [luanoroBoe okHo Pins View. Ha3znadyenue napamerpoB Tadiuibl Pins
View. Crioco0Obl pelakTHPOBAHUS apaMeTPOB KOHTAKTOB. [Topsiok co3nanus
yIaKOBOYHOW MH(OPMAIIUY [Tl OJJHOPOTHBIX  HEOTHOPOJHBIX KOMIIOHCHTOB.
OcobeHHoCTH ynakoBOYHON MH(pOpMaLuu st MuUKpocxeM. Coobiienus oo
ommnoOKax.

5.Pa6ora ¢ mporpammoii Schematic. Hacrpoiika padodero moinst. Co3znanue
nra0saoHa. YcTaHoBKa OMOIMOTEK U TpocMOTp 6ubIroTek. PucoBanue cxemsl 1
pabota co cxemoit. Komanas! u3-nox npasoit kuonku. [lepemermenue YI'O,
MMOBOPOTHI, pa3BopoThl, n3MeHeHue Tpaduku YI'O. Pabota ¢ nensimu:
NOJBMKKa, Aeopmarus, ynanenue. BeeneHue u yaaneHue TOUeK COeTMHEHHS
ueneil. [Tapamerps! nemneit. ConpoBOANTENBHBIE TEKCTHI B JJIEKTPUUECKUX
cxeMax. BBenenue u ux n3menenue. PazpaboTka ClI0KHBIX cXeM (C
MHUKpocxemaMu). Pa3peiBel 1ieneii. BBeneHne KOHCTPYKTUBHBIX MTApaMeTPOB:
o0111e napameTpsl, KJIAcChl IeTel M X MapaMeTphl, MapaMeTpbl OTJEIbHBIX




ueneil. [TpoBepka cxemsbl ¥ MOATOTOBKA U1 MEPEIadyd Ha KOHCTPYUPOBAHUE
nevaTHOH miaTel. [lenenue cxemsl. Ilouck anemenToB Ha cxeme. MHpopmanms
o nensx. Co3ganue apxuBHoW 0mOmnoTeku. Co3panue Qaitna nmepedHs eneu.
Pa3paboTtka popmatku u 3anuck e€ B mporpamMmy. OdopmiieHHE CXeMBbI B
cootBercTBum ¢ ECKJI.

6.PaGoTa ¢c nporpamMmoii KoHCTpyupoBaHus neyaTHbix miar (PCB).
Hacrpoiika pa6odero nosst. Co3ganue madiaona. OnpeeneHne cTeKa CioeB.
Py4yHO€ KOHCTpyHMpPOBaHME MEYATHBIX IUIAT. Y CTAHOBKA U MCIIOJIb30BAHUE
o6ubmuorek. Pa3paboTka HOBBIX MOCaAOYHBIX MecT. KOMIIOHOBKa KOMITOHEHTOB
Ha 1oJie raTel. Pydynas TpaccupoBka. 3aMeHa rnocagounbix mect u TKM.
Kontyp mnatel. OxkHa u otBepcTHs B mate. O6mactu 3anpeta. TpaccupoBka
IIPOBOJITHUKOB. Y CTAHOBKA U KOPPEKTUPOBKA IIaPAMETPOB LIENIEH U IIJIATHI.
[ToryaBTOMaTu4eckas TpaccupoBka. Pabora ¢ mpoextom. [Tpuémbl
KOppeKTUpOBKU. KOHTPOJIb TI1aThl ¥ UCIIPaBIIEHUE OUIMOOK. DKpaHbl, MACCUBBI
Y DKPaHHBIE CIIOU.

Coznianue, ycTaHOBKAa KOHCTPYKTHUBHBIX NapameTpoB. OKHa B MacCHBaX.
[Toaxmrouenue uenei k MaccuBaM. KoppekTupoBka MacCUBOB. PyccKos3bIUHbIE
Y IIPOYME HAAMNKMCH Ha MeYaTHBIX Iu1aTaX. ABTOMAaTHYECKas TPaCCUPOBKa IpU
nomoru npuioxkeHus Shape Route. Hactpoiika u BO3MOXHbIE BapHaHThI
IIPUMEHEHNs. ABTOTPACCUPOBKA B ITAKETHOM pexuMe. TpaHCIAnys IpOeKTOB B
JpyTue BEPCUM WIHM IPOTPaMMBI, UCTIONb3Ys (OpMaThl PEICTABICHHS JaHHBIX
PDIF u DXF.9.
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Ilpakmuueckue 3anamusn
Symbol Editor. 20
1.Hacrpoiika mapameTpoB KOHQUTypallud | Cpebl IPOSKTUPOBAHUS. 2
2.M3yueHne KoMaH] TpaguecKoro peaaKropa 2
3.Coznanne ycioBHOTO Tpaduaeckoro 0003HaueHus Joruaeckoro emenTa «M-HE» 2
4.Co3anue yciaoBHOTo rpaduyeckoro o0o3HaueHus jgoruueckoro snementa «2M-HE» 2
5.Co3aaHue yCIIOBHOTO Tpaduueckoro 0003HaueHHsi MUKPOCXEM C oMot Symbol )

Wizard




6.Co3nanue ycioBHOTO rpaduueckoro 0003HaueHHs TPAaH3UCTOPOB, PE3UCTOPOB, AUO/IOB,

2
KaTyIlIeK HHIYKTUBHOCTHU
7.Co3ianue yCIoBHOTO TpadudecKoro 0003HauYEHUS JIEMEHTOB IMUTAHUS, Pa3bEeMOB )
BXOJ/IHBIX M BBIXOJHBIX IIETEH
8.Coznanne 6MOIMOTEKH 3JIEMEHTOB MPUHIUITUAIBEHON CXEMBI 2
9. Co3nanue 6a3nl manHbIX YI'O 251eMEHTOB 3JIEKTPOHHOTO YCTPOKUCTBA 110 A
UHIUBUAYAJIbHOMY 3a/1aHUIO
Pattern Editor 20
1.13y4yenue komana rpaduueckoro peaakropa Pattern Editor. 3amanue cpenbr 2
IPOEKTUPOBAHHUS.
2.Co3pnanue mocajgo4Horo Mecra i MukpocxeMbl 133JIA6 ¢ niaHapHbBIMU BBIBOJAMU 2
3.Coznanue nocagoyHoro Mecta Juist MUkpocxembl KS5111TY?2 co mTeipeBbIMU BBIBOIaMU 2
4.Coznanue nocagounoro mecta s tpanzuctopa KT3102I' u nuona KJ1403 2
5.Co31anne nocagoyHoro MecTa KOHJIEHCATOPOB, KaTyIIKH MHAYKTUBHOCTH, Pa3bEMOB 2
MATAHUS, BXOJAHBIX M BBIXOJAHBIX IENEH
6.Co31aHne nocagoyHbIX MECT MHKPOCXEM C IIJIaHAPHBIMU U IITHIPEBBIMU BBIBOJAMH B 2
Pattern Wizard
7.Co31aHne mocaZoyHbIX MECT KHOIOK, BBIKIItOUaTenel, pene, BU pazsemon 4
8. Co3znianne OMOIMOTEKH MOCATOYHBIX MECT PAJUOKOMIIOHEHTOB IO HHIUBUAYALHOMY 4
3aJJaHUIO
Library Executive 16
1.M3y4enue npasun paboTel ¢ mporpammoii Library Executive 2
2.Co3aHue ynakoBOYHOM HH(popMaIuu srieMeHTa Mukpocxemsl 133J1A6. 2
3.Coznanne yrakoBoYHOH HH)OpMaIiu ameMeHTa Mukpocxembl K5111TY2 2
2

4.Coznanue ynakoBoyHoi nHpopmaruu it tpanzuctopa KT310200, nuona KJ1403A




5.Co3nanne ynakoBo4HOH HH(OpMAIMK KOHIEHCATOPOB, PE3UCTOPOB, KATYILIEK 2
WHIYKTUBHOCTEH, pa3beMOB IMUTAHUS
6.Co3naHue ynakoBo4HOM HH(pOpMALMKU OJHOPOJHBIX KOMIIOHEHTOB NMPUHLUIHAIBHON 2
CXEMBI
7.Co3naHue ynakoBO4HOH HH(pOpMaIM1 HEOJHOPOAHBIX KOMIIOHEHTOB MPUHIMINAIBHON 4
CXEMBI
Schematic 16
1.3aganue cpenpl npoekTupoBaHus. V3yueHne KomMaH1 TpaguuecKkoro pegakropa 2
IPUHIUIHAIBHBIX CXEM
2
2.Iloctpoenne GpopMaTKu YyepTexa
3.Pa3mMernienne 0ObEKTOB Ha MOJIE YepTexka 2
. . o 2
4.BBOJ 3IEKTPUUECKUX COEMHEHUH U JTMHUI TPYNIIOBOH CBA3U
5.PepakTrpoBanue NPUHIUITHATEHONW CXEMBI M TIO3UIIHOHHBIX 0003HAUCHH . 2
6.Co3manue daiina nmepekpecTHbIX cchutoK *.net. Cosmanue *.dxf ¢aiina. BeiBog cxemsl Ha 2
1eYaTh.
7.Co31aHue >JeKTPUIECKON MPUHIUIHAIBHONW CXEMBbI TI0 UHIUBUAYAIILHOMY 3a/1aHUI0 4
Penaxrop neuarubix miaat (PCB). 16
1.YnakoBka cxeMbl Ha Ne4aTHyo 1ary. Pa3paboTka KOMIOHOBOYHOTO 3CKU3a 2
2.M3ydenue mpaBuil TPAaCCUPOBKH MeYaTHBIX 1iat. Co31aHue cTpaTeruu TPaCCUPOBKH 2
3. TpaccupoBKa MeyaTHbIX IPOBOJHUKOB B PYYHOM PEKHUME 2
4.TpaccupoBKa MeYaTHBIX TPOBOJHUKOB B MHTEPAKTUBHOM PEXHUME 2
5.ABTOMaTHUECKAs TPACCHPOBKA MEYAaTHBIX MPOBOIHUKOB. PeakTHpOBaHUE TOTIONIOTUN 2
TUIATHI.
6.Coznanue * DXF ¢aiinoB ass BelTycka KOHCTPYKTOPCKOM TOKYMEHTALINH. 2
o 4
7. Pa3zpaboTka TOMOJOTHH MeYaTHON TUIATHI TI0 HHINBUIYaJIbHOMY 33 JaHHIO
Tema 3.3.0nenka Yposenw
Cooeporcanue 4
KadyecTBa pa3paboTKu 0ceoeHUs

(TpOeKTUPOBAHMS)




ANEKTPOHHBIX MPUOOPoB U | 1.OCHOBHBIC KOHCTPYKTHUBHBIE TIOKA3aTENI TEXHOJIOTUYHOCTH IJIEKTPOHHBIX
YCTPOMCTB Ha OCHOBE YCTPOMCTB.

TIE9aTHOT'O MOHTAXKA. MaKTOpBI, BIUAIOLINE Ha KOHCTPYKTUBHBIE TIOKA3ATENN TEXHOJIOTUYHOCTH.

Z.MGTOI[I/IKa IMPOBCACHUA OLICHKHU Kad€CTBa JJICKTPOHHBIX YCTpOﬁCTB I10
XAPaKTCPUCTHUKAM: TCXHOJOTUYCCKUM, TOIMOJIOTHYCCKUM , MCXAHUYCCKUM,
OJICKTPUYCCKUM M OKCILTYyaTallMOHHBIM XapaKTCPUCTHKaAM

IIpakTnyeckue 3aHATHSA

1. BeimonHenue pacuyera KOHCTPYKTHBHBIX ITI0KA3aTEIEN TEXHOJIOTUYHOCTH,

Kypcoeoit npoekm (padoma)

Temamuka Kypcoevlx npoekmoe (pabom) (6vioupaemcs yueoHvim 3a6e0eHuem)

Pazpabomamsb mononozuio neuamuoii naamvl NPUHYURUATLHOU 0713 RPUHWURUAIbHOU CXEeMbL.
Yceunmmrens MOITHOCTH,

O YHKIHUOHAIBHOTO TE€HEPaTOpa;

I'eneparopa HY;

Talimepa BKIIFOUEHUS CBETA;

. DIEKTPOHHOT0 TEPMOMETpA U T.J.

ok ownRE

06ﬂ3ameﬂbuble ayoumopHuvle yueoHnvle 3aHAmusa no Kypcoeomy npoexkmy (pabome) (eciu npedycmompeno, yKkazamo

memamuxy u(uiu) HaznaueHnue, éuo (hopmy) opzanuzayuu yueoHou deameabHOCMU)
AHaNn3 TEXHUYECKOT0 33/1aHUs HAa IPOEKTUPOBAHNUE;

Oranbl paboThl HaJ KypCOBBIM TPOEKTHPOBAHHUEM;

3aa4M TOMOJIOTUYECKOIO IPOEKTUPOBAHMS,

[Topsiiok mpoekTHpoBaHUs M€YaTHBIX I1JIaT;

AHaJnu3 4acTHOTO TEXHUYECKOT0 3aJJaHMsI Ha pa3paboTKy;

Br10op TuMa neuaTHO miIaTkl, €e rabapuToB U MaTepuaia

OneHKka KOHCTPYKTUBHBIX [MOKA3aTeNeH MpU aHATUTHYECKON KOMIIOHOBKE;
Omnpenenenne coOCTBEHHOM YacTOThHI BUOpALMK MEYATHOM MJIaThl, aHAJINU3 MTOTYYEHHBIX PE3YJIbTaTOB;
. BrI6op crioco6a ycTaHOBKH pain03JeMEHTOB Ha MEeYaTHYIO I1aTy;

10 ITpoBepka 3cKkH3a MeYaTHOM MIIATHI;

11. [IpoBepka TOMOIOTUH MT€YATHOM TUIATHI;

12.ITpaBuna opopmIIeHUS DIIEKTPUIECKON CXEMBI U MIEPEUHSI 3JIEMEHTOB;

13.IIpoBepka coaeprkaHus NOSICHUTEIbHOMN 3alIUCKA KYPCOBOT'O MPOEKTA;
14.TloaroToBKa MaTe€pUaIoOB K 3aIIUTE KYPCOBBIX MPOEKTOB;

15. 3ammTa KypCOBBIX POEKTOB

©®NOO A WNE
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Bueayoumopnan (camocmosamenvnasn) yueonan padooma o0yuarouie2oca Hao Kypcoevim npoeKkmom (paoomoit)
(vkazamo 8uovl pabom oOyuarouje2ocs, Hanpumep. NiaHUpPO8aHUe 8bINOIHEHUs KYPCOB020 npoekma (pabomot),
onpeodenieHue 3a0a4 pabomol, uzyyeHue IUmepamypHvix UCMOYHUKO8, NPOBeJeHUe NPEONPOEKMHO20 UCCAe008AHUS ...)
[TnanupoBanue pabOThI HaJ KYPCOBBIM MPOEKTOM;

W3ydenue npuHIUna pabOThl AIEKTPUUECKON CXEMBI;

AHanu3 BHEIIHUX BO3/ICUCTBUI Ha YCTPOUCTBO;

AHanu3 ycioBU SKCIUTyaTalldd YCTPOMCTBA;

KoHcTpykTHBHBIE CTIOCOOBI 3aLIUTHI OT BHEITHUX (PAKTOPOB; 30
Br160p s1emMeHTHO# 6a3bl C Y4eTOM YCIOBHIM IKCILTyaTalluu;

OpueHTHPOBOYHBIN BEIOOP pa3MEPOB NEUYATHOM IJIAThI;

[TpoexkTupoBaHue MMEYaTHOM MIIATHI C UCTIOIB30BAHUEM IMAKETOB MPHUKIAIHBIX TPOrPaMM;
. AHanM3 MOIy4YEeHHBIX PE3yIbTATOB;

10 OdopmieHre TONOIOTHIECKIX YePTEKEi;

11.Bs16op ciocoba KpernieHus ne4aTHoO! 1Tkl U ONIPEAETICHUS €€ KECTKOCTH;

12.0uenka kadecTBa pa3padOTKy;

13.0¢opmiienust TEKCTOBON JTOKYMEHTAIIMH U Tpa)UIecKOi 4aCTH KypCOBOTO IPOEKTA

©COoNO~ LN R

Bueayoumopnasn (camocmosmenvhasn) yueonas paboma npu uzydyeHuu pazoena 2
Boinonnenne MHIMBUIYaTbHBIX HMCCIEIOBAHUM MO TEMaM:

e TexXHOJOTHYECKUE HOPMBI U TIPAaBUJIA TIPOSKTUPOBAHUS 12
e [lapameTpbl KOHTPOJIBHBIX TOUEK IIPU TPACCHPOBKE
e PenaktupoBanue (aiisia TEXHOJOTHYECKUX MTAPAMETPOB
Bcezo: 270
Pa3zoen mooyna 4. Texunonozuueckue npoyeccovt RPOU3600CMEA INEKMPOHHBIX RPUOOPOS U YCIPOTICME 155
MJIK. 03.04 Texnonozuueckue npoyeccol npou3600cmea 31eKmpoHHbIX RPUOOPOE U YCHMPOIICME 140
Tema 4.1 Memoowl Vposens
useomosnenus neuamuplx | CoOprHcanue oceoenus
faam TexHomornueckon qOKyMeHTanusAs. MaplpyTHbIE U OIIEpallOHHBIE KaPTHI. 34
OCHOBHBIE TOH
1. Knaccuduxanusi MeTo10B M3roTOBJIEHHS MeYaTHBIX NJIAT 3
BBenenne .AKTyallbHOCTh TIPUMEHEHHS TICYATHBIX TUIAT B POU3BOJICTBE
AIIEKTPOHHBIX YCTPOHCTB. CyOTpakTHBHBIC U a1 TUTUBHbBIE METOIbI
M3TOTOBJICHHS NEYaTHBIX 1u1aT. OCOOEHHOCTH CYOTPAaKTHUBHOM M aITMTUBHON




TexHoJoruil. Matepuansl g uzrotoienus nedarasix OIIIL, AT, MIIIT u
I'TIII. TpeboBanus k MaTepragam rne4aTHeIx miat. CoBpeMeHHbIE MaTepHAIIbI
JUIsL A3TOTOBJICHUS TIE€YaTHBIX ILIAT.

2.0aH0cTopoHHMe nevyaTHbIe maThl. [Ipenmymectsa O Crioco6b1
nosyderust OINII. Knaccudukamus OIII. XumMuueckue MeTObI
usrotosienus OIIII. Texnonornyeckue npoueccsl uzroronyuenust OIIIL.

3.JABycToponnue neuatnsnlie miarbl. Knaccuduxanus AI1I1, B 3aBucumocTn
oT Marepuaia ocHoBaHus. KomOnnupoBanubsie MeTozps! moxydeHus JI1I1.
Texnonornueckue npoueccsl uzrorosienus I komOuHUpOBaHHBIM
MeToaoM. TenTunr-metos1. OcoOeHHOCTH JaHHOM TexHoyoruu. [lomyuenue
JIIIT meronom (pezepoBanms.

4 TloayanauTtuBHbIi MeToa. Knaccudukanus nonyagguTHBHON TEXHOIOTUN
usrorosyieHus JI1I1. TexHonoruueckre npouecchl U3roTOBJICHUS MEYATHBIX
TJ1AT MOJTYaIIUTUBHBIMA METOIAMMU.

S5.AIUTHBHBbIE METOAbI NOJTy4YeHHsl Ne4aTHbIX IJ1aT. Oco0eHHOCTH
W3TOTOBJICHMS NIEYATHBIX IUIAT aJAUTUBHBIM METOJIOM. JlOCTOMHCTBA U
Henoctatku. Kiaccuduxanuus meronos usrotosnenus I no annutusHOiM
TEXHOJIOTMH. TEeXHOJIOTHs MMOJy4EHHUs ITeYaTHBIX IIJ1aT aJAUTHBHBIMU
metonamu. Meton potodopmuposanus. A1 Ha TepMonacTUYHOM
OCHOBAaHMUH, HA METANINYECKOM OCHOBAHUH,

6.MHorocJioiinbie meyaTubie miaatbl. MIII obmero npuMeHeHus Ha
(boIbrUpOBaHHOM AUAIEKTpHUKE. MeTO1 MeTaJuIN3alui CKBO3HBIX OTBEPCTUH.
Meroz nomnapHOro NpeccoBaHusl, OTKPBITBIX KOHTAKTHBIX IIOMIAIOK,
BBICTYIAIOIIMX BBIBOJIOB U MIOCIONHOIO HAPAIIUBAHHUS.

[Tpennszuonnsie MIIII. Usrorosnenun MIIII metogom [TADOC. MIIIT ans
ITOBEPXHOCTHOI'O MOHTAXA.

7.I'n0kue nmevyaTHble IJIATHI, THOKHE MeYaTHbIE Ka0eJu U TH0Ko-KeCTKHe
neyaTHble MJIAThI.

Texnomorust maroroBnenust Tuokux OIIIL. JITIIT va ru6xom hoasrupoBaHHOM
ocnoBanuu. J{I1I1 na ru6xom HedorprupoBanHoM ocHOBaHUH. [lomuumuHbIC
JIIII. TTocnegoBarenbHOCTh M3roToBIeHUA 11 HAa MOTMUMUIHON TIICHKE.
MIIIT Ha ruOKO-)KECTKOM OCHOBaHMH. [ MOKHE meyaTHbIC Kabelu.
Texnomornueckue nponeccel usroropnaexus ['TIK.

8. TexHoyornueckas JOKyMeHTarus. MapimpyTHbIC U OTICPAIlHOHHBIC KapThI.
OCHOBHBIE TOHATHS.




Ilpakmuueckue 3anamus 34

1. 3yuenue cBoiicTB MarepuanoB ais usrorosiaenus OIIIL, AT u MIIIT 2

2. N3yuenue cBoiicTB MatepuainoB s u3rorosiaeHus ['TITT 2

1.3yuenue texHomorudeckoro npouecca uzrotosiaenus OIIIl Ha xecTkoM 2

(b OIBErIPOBAaHHOM OCHOBAaHUU

2. N3ydenue texHosiorndeckoro nporecca usrorosyienus OIIIl Ha ruOkom 2

(b OIBErUIPOBAaHHOM OCHOBAaHUU

3.M3y4yeHure MapuipyTHOH KapThl TEXHOJOTHUYECKOTO npornecca uzrotosiaeHus OIIIl Ha 2

YKECTKOM He()OIBbrHPOBAHHOM OCHOBAHHH

4. Nzyuyenue texHomorudeckoro mnpouecca urorosinenus Ol Ha rubxom 2

HE(OJIIErUPOBAHHOM OCHOBAHUU

5.M3yuyenue TtexHomorudeckoro rnpouecca uzrorosienus I Ha xecTkom 2

(G oJILrUpOBAaHHOM OCHOBAHUH

6. M3ydenue TexHonorunueckoro npoiecca usrorosienus JI1I1 xa rudxom 2

(G oJILIrUpOBaHHOM OCHOBAHUH

7. 3ydyeHue TeXHOJI0rn4eckoro npouecca uzrorosienus I Ha sxecTkom 2

He(OJIBrIPOBAHHOM OCHOBAaHUU

8. 3yuenue TexHomoruueckoro nporecca urorosienus A1 na rubxom 2

He(OJIBrIPOBAHHOM OCHOBAaHUU

9. Nzyuenue TexHomornueckoro mnpoiecca uzroropienust MIII meTomom meTammuzanuu 2

CKBO3HBIX OTBEPCTHI

10. M3yuenue TexHomoruyeckoro npoiecca urorosnenus MIIII nonapHoro nmpeccoBanust 2

11. Uzyyenue TexHoJoruueckoro mpoiecca usrorosnenus MIII merogom nocnoitHoro 2

HapalBaHus

12. N3ydyeHue TeXHOI0ru4ecKoro npouecca u3rotopiaeHus MIIIT MeTo1oM OTKPBITBIX 2

KOHTAKTHBIX TUIOMIAJ0K

13. N3ydyeHue TexHoiaorudeckoro npouecca uaroropieHus MIIII MeTo10M BICTYAIO X 2

BBIBOJIOB

14. 3y4yenue TeXHOIOTUN W3TOTOBICHUS THOKIX MIIIT 2

15. N3yuenue texnonoruu usrorosnenus ['TIK 2
Tema 4.2. . Yposens 20

ooepoicanue oceoenus

TexHonornueckue




MPOIIECCHl TTPOU3BOICTBA
THOPUIHBIX
WHTETPAIBHBIX CXEM

1. TexHosorn4ecKue Mpouecchl M3roToBjaeHust TOHKOMIeHoUYHbIx TUC
TonkomneHounsie TuOpuUIHBIE MUKpOcXxeMbl (ITIC) u mukpocbopku (MCB).
OnemenTtHas 6a3a ['MIC u MCb. Tepmunsl u onipeesieHus.
TexHoMornYecKe MPOIECChl U3TOTOBICHUS TOHKOIIIEHOUHBIX
I'C.Marepuansl noaoxek. TpeboBaHUs K MaTepuaiaM MOI0XKEK.
[ToaroToBka moI0kKeK rnepe HAHECEHNUEM TOHKHUX IUIEHOK. MaTtepuaibl
MIPOBOJHUKOB U KOHTAKTHBIX IUIOIMIA0K. TpeboBaHus kK MaTepuagam
MIPOBOJIHUKOB M KOHTAKTHBIX IIONIA/IOK.

CnocoObl HaHeCeHUS! TOHKUX TUIEHOK: TEPMUYECKOE UCIIapEHHE B BaKyyMe,
TOHHOE ucnapenue. KatogHoe pacnbuieHre, HOHHO-TJIA3MEHHOE
pacnbUIeHHe, PEaKTHBHOE HOHHOE PacCIblICHUE.

2.CnocodbI moJiyyeHusi peibed)a TOHKUX IVIEHOK

[Tony4yenue penbeda TOHKUX MJIEHOK METOI0M cBOOOIHOM Macku. CriocoObl
MOJIy4YEeHHUsI CBOOOTHON MacKu (POTOXMMUYECKHM (hpe3epOBaHUEM H
3JIEKTPOXUMHUYECKUM HapamuBanueM. [lomyyenue penbeda TOHKUX MIICHOK
METOJ KOHTAaKTHON Macku. [IpsAMoi MeTo NCII0Nb30BaHUsI KOHTAKTHOM
Macku. KocBeHHBII MeTO/] UCITI0JIb30BaHMsI KOHTAKTHOM Macku. MetoJ
CEJIEKTUBHOTO TPaBJICHUS.

®otonurorpadus. OCHOBHBIE 3TalbI Ipoliecca POTOTUTOrpauH.
Paspemaromniast cioco6HOCTH Mpoliecca Gporonurorpaguu. PoTope3sucTs U
ux cBoiicTa. [loAroToBKa MIaCTUH K HAHECEHUIO (POTOCIIOS.
®dotomabdnonsl. CoBMmenieHue ¢GoTomadiiona.. 3HaKu COBMEIICHHS.
DKCIIOHMPOBAHUE, IPOSBIEHUE U TepMO0OpaboTka poTomacku. Metos
JIBOMHOM doTomuTOorpadum.

[Tony4yenue penbeda TOHKHUX MIEHOK METOI0M 3JIEKTPOHHO-TY4E€BOTO
bpe3epoBanus, HMEKTPOHOIUTOTrpad e, IEKTPOHHO-TYIEBBIM
pa3I0KEHUEM.

3. ToHKOIJIEHOYHbIE PE3UCTOPHLI U TOHKOIVICHOYHBIC KOHACHCATOPLI
ToHKoMIeHOYHbIE pe3ucTopbl. MaTepuasbl pe3UCTUBHBIX MIJICHOK.
TpebGoBanus K MaTepHaiaM PE3UCTHUBHBIX TJICHOK. PacyeT TOHKOIIJIEHOYHBIX
pesuctopoB. [lonarue o koapduimente Gopmsl pe3nucTopa.
ToHKOMIeHOUHEIE KOHACHCATOPHI. MaTepI/IaJ'II)I TOHKOIIJICHOYHBIX
KOHJIeHCaTOpoB. MaTepHaibl AUAJIEKTpUKa. TpeOoBaHUs K MaTepuaiam
JMAIIEKTpUKa. TOMOIOrHs TOHKOIUIEHOYHOTO KOHIeHcaTopa. Meroika
pacyeTa TOHKOIUIEHOYHBIX KOH/IEHCATOPOB.

Tononorust TOHKOIIICHOUHBIX MUKPOCOOPOK. TexHomornueckue




OTpaHUYEHUs IPU MPOEKTUPOBAHUHA MHUKPOCOOPOK.

4. Toacronaenounue 'NC

[TnaTer Toncromnenounbix 'MC. TpeboBanus k MaTepragaM MOIJI0KEK
tosicrorieHounbix I'UC.

[Tactsl g5t ToncromneHounsix ['UC. [IpoBoasiye u pe3uCTUBHbBIC MACTHI.
TpeGoBanwsi, MPeABABISAEMBIC K ITACTaM.

OcHOBHBIE TEXHOJIOTUYECKUE OTEepallMy U3TOTOBJICHHE TOJICTOIIEHOUYHBIX
I'C. Cxema TeXHOJIOTHYECKOTO POLIecca U3TOTOBICHUS TOJICTOIUICHOYHBIX
'cC.

CriocoObl HaHeCEHUS TOJICTHIX IJICHOK. TepMooOpabdoTka mact. [loaronka
HOMMHAJIOB IJIEHOYHBIX 3JIEMEHTOB. [ pynmoBbie METOABI OATOHKH
HOMUHAJIOB 3JIeMeHTOB ToJicTorieHouHoi ['MIC. Meton nazepHoii
MOJATOHKH. PacyeT TOmoIoruu TOICTOMIEHOYHBIX Pe3ucTopoB. Pacuet
TOTOJIOTMH TOJICTOINIEHOYHBIX KOHJICHCATOPOB.

Jlabopamopno-npakmuueckue pabomul 20
1.Bb16op mMaTepuaa pe3sucTUBHON MJIEHKU 2
2.0mnpeneneHue MoaHON OTHOCUTEIbHON MOTPEIIHOCTH U3TOTOBIEHHSI TOHKOIUIEHOYHOT O 2
pesucropa
2
3.IlpoexTupoBanue Tonojoruu pesucropa ¢ 1<Kgp<10
2
4.1IpoexkTupoBaHKEe TOMOJOTUH TOHKOIUIEHOUHOTO pesuctopa ¢ Kp<l
2
5.IIpoextupoBanue Tononoruu pesucropa ¢ 10<Kp<50
2
6.Bb160p MaTepuaia AMAIEKTPHUKA JJI1 TOHKOIJIEHOYHOT'O KOHAEHCAaTopa
7.Pacder TONOJI0rMM TOHKOIUIEHOYHOT'O KOHAEHCaTopa 2
8.PazpaboTka TOMOIOrHH TOHKOIJIEHOUYHON MUKPOCOOPKH 6
Cooeporcanue Yposens
Tema 4.3 Texnonorus 0CE0eHISL
IIPOU3BOJICTBA
MOJTYTIPOBOJHUKOBBIX Brenenue B TEXHOJIOTHIO MOJIYNIPOBOAHUKOBBIX MUKPOCXEM, [TOJIyY€HHE 3 16
MHKPOCXEM OUMOJISIPHBIX CTPYKTYpP. DAeMEHThI NOIynpoBoAHHKOBEIX IMC Ha

OUIOINIIpHBIX TpaH3ucTopax. [InanapHO-3MUTaKCHATBHBIN TPaH3UCTOP.
[TocenoBaTenbHOCTh TEXHOJIOTHYECKOTO MPOLIECCA U3TOTOBICHHUS
TPaH3UCTOPa. DMUTAKCUAIBLHBIE PE3UCTOPBI U MHTETPAJIbHBIE KOHIEHCATOPBI.




M/IT konaeHcaTopbl

N3oasi1ius 3;1eMeHTOB B oIynpoBoaHUKoBbIX UMC. M3osmus oOpaTHo-
CMEUIEHHBIM P-N nepexoaoM. Cxema TEXHOJIIOTMYECKOro Mpouecca noJIy4eHus
IJIaHAPHO-3IUTAKCHAJIBHOIO TpaH3ucTopa. M30s1us IM3IeKTPUKOM.
M3onsauus noauKprucTauInuecKuM KpeMHueM. M30ms1us BO3AyIIHbIM
3a3opoM. KomOunuposanHast nzosnsuus (M3ortanap — |, Mzortanap — I1).
[MonumnanapHas 1 SnUIIaHAPHAS TEXHOJIOTUU U30s1uu eMeHnToB UMC.
[Tonnas u30asA1Us BMUKpPOCXEMax.

MapupyT u3rorosJjieHusi 1acTHH kpeMHus. Lllnudosanue u noauposka
acTiuH. OCOOCHHOCTH M BU/BI NITH(OBaHUSA. AOpa3uBHBIC MaTePHAIIBI JIJIs
nutgosanus. CrnocoObl KperaeHne MIACTUH Ipu HUTH()OBaHHH.
Ob6opynoBanue 15 NUTH(QOBKH TUIACTHH.

[TonupoBka mtacTuH. MexaHuueckas 1 XMMUYECKasi OJMPOBKA IJIACTHH.

[TomyaBromar nonupoBku miactud. @opmuposanue gacok. Haznauenne
naHHo# onepanuu. [lonydyenue Gpacok mpopUIbHBIM aIMa3HBIM KPYTOM.
OpueHTanus CIMTKOB MOJIYIIPOBOJIHUKOBBIX MaTEPHUAJIOB 10 Pa3INYHbIM
iockocTsM. CriocoObl pa3MeTKH, OpPUEHTHPOBAHUS U PE3KH 3ar0OTOBOK U
CJINTKOB TOJIYTIPOBOAHUKOBBIX MaTepuaioB. O00py0BaHuE sl OPUEHTALUU
CJINTKOB 110 KPUCTAJUIOrpaQUUECKUM OCSIM U TUIOCKOCTSAM

Ilpakmuueckue 3anamus 16
1.M3yuenne TeXHOJIOTUH MOJTy4YSHHsI OUIOISIPHBIX CTPYKTYP 2
2.13yyenue croco0oB U301 B IOTYITPOBOJHUKOBBIX MUKPOCXEMax 2
3.N3yuenue nzomsaunu KHC nu KHII 2
4.3Tanbl U3roTOBJICHUS MIJIACTUH KPEMHUS 2
5.M3y4yeHne TeXHOIOrH4eCKOro mporecca MoJIUpPOBKY U IMITU(POBKHU TUIACTUH 2
6.Crioco0bl OpUEHTAlUU CITUTKOB 2

2

7.I/I3y‘{CHI/IC TCXHOJIOTHUU PE3KU CIIMTKOB KPECMHHA Ha IJIIACTHHBI




8.KoHTpOJIb TOMIIMHBI TIJIACTUHBI

Bueayoumopnasa (camocmoamenvnas) yueonasn paboma npu uzyuenuu pazoena 4
Buvinonunenue unousuoyanvHulx ucciedosanuii no memam.

e ba3oBbie MaTepuaibl JUIsl IEYATHHIX TIAT.

e OCHOBHBIC TUITBI (DOTBTUPOBAHHBIX MATEPUATIOB

e (CoBpeMEHHbIE TEXHOJOTUHU MPSMON MEeTaJUTU3aIluN

15

Bcezo:

155

Ilpou3eoocmeennan npakmuxa no mooynio IIM.03.

Buowt pabom no Pazodeny 1

1. Pa3paboTka 37eKTpUIECKUX MPUHIUIHAIBHBIX cxeM Ha [[D9BM

2. Pa3paboTKa CTPYKTYpHOH 3JIEKTPUYECKON CXEMBI AIEKTPOHHOTO YCTPONCTBA
3. MoaenupoBaHre MPUHIMITAAIBHBIX CXEM I10 TIOCTOSTHHOMY TOKY

4. TIpoeKkTHpOBaHUE U MOJICINPOBAHNE IU(PPOBBIX CXEM

5. MojennpoBaHie YaCTOTHBIX XapaKTEPUCTUK CUIIOBBIX MOIYIPOBOJIHUKOBBIX TPHUOOPOB

Buowt pabom no Pazoeny 2

1.Pa3zpabotka cOOpPOYHOro uepTeka MEeYaTHOM IIaThI

2.Brimonaenne padot mo opOpMIICHHIO MPOEKTHO-KOHCTPYKTOPCKOM JOKYMEHTAIHH

Buowt pabom no Pazoeny 3

[ToAroToBKa 371€MEHTOB K NE€YaTHOMY MOHTaXy
DNEeKTpUUECKU KOHTPOJIb PaAMOKOMIIOHEHTOB
COopka mevyaTHbIX IJ1aT CO CMEUIaHHBIM MOHTaKOM
[TpoBepka kauecTBa COOPKHU MEYATHBIX TUIAT;

Pe)IaKTI/IpOBaHI/Ie CTC€KOB KOHTAKTHBIX IIJIOIIaa0K,

oSN~ E

11. Yyactue B MOATOTOBKE W OQOPMIICHHH MAPIIPYTHBIX KapT HA H3TOTOBJICHHE NEYaTHBIX TUIAT

Buowt pabom no Pazoeny 4

PCI[aKTI/IpOBaHI/IC MoCaJOYHBIX MECT PAANOKOMIIOHCHTOB C IIJIaHAPHBIMU U IITBIPCBBIMU BBIBOAAMU,
HpOBepKa TEXHOJJOTUYCCKUX MAapaMETPOB MOCAAOUYHBIX MECT PaJMOKOMIIOHCHTOB,
HpOBepKa COOTBCTCTBUA MAapKHU KOMIIOHCHTA CXEMbI U €0 NOCaAA0YHOT'O MECTA;

[IpoBepka cOOTBETCTBUS NPUHIMIHUATIBHON CXEMbI U YITAKOBKHU MEYaTHOM IJIaThl,
10 O3HaKOMJIEHHE C TEXHOJIOTMUYECKON JOKyMEHTalued Mpu Npou3BOACTBE DlluY.

216




1.YuacTue B pa3paboTKe OTJACIBHBIX OMEPalMid TEXHOJIOTHYECKOTO Mpoliecca mpousBoacTa DIInyY
2.03HaKOMIIEHUE ¢ 0COOCHHOCTSIMH ITPOU3BO/ICTBA JICKTPOHHBIX PUOOPOB U YCTPOHCTB
3.03HaKoMJIeHUE C OCOOEHHOCTSAMHU TEXHOJIOTHYECKOT0 000PYI0BaHUs MPU MTPOU3BOICTBE MEYATHBIX AT
4.YyacTre B BBIIIOJHEHUN OCHOBHBIX 3TAMOB TEXHOJOTHYECKOTO MPoIiecca MPOU3BOJICTBA MEUATHBIX IIAT
5.03HaKOMHTHCS ¢ TexXHOJoruei nmpouspoacrea MIIIIT

6.IloaroroBKa MOBEPXHOCTH 3arOTOBKHU

7.KOHTpOJIb TOJIIMHBI IIJIEHOK

8.MoHTax, cOopKa 1 nailka MUKpOMOAYJIeH

Bcezo no moodynio I1IM.03 846

/Jlna xapakmepucmuku ypoeHsa 0C60EHUA YUEOHO20 MAMEPUAIA UCNOIB3YIOMCA clledyloujue 0003HAYeHUA .

1 — o3naxkomumenwvHwiil (60cnpoussedenue uHpopmayuu, y3Hagarue (pacnosnHasanue), 0oOvIACHeHue paree U3y4eHHbIX 00beKmos, C8OUCMS U M.N.);
2 — penpoOyKmMusHbwlil (8bINOIHEHUE 0esAMelbHOCMU N0 00Pa3yy, UHCMPYKYUU UTU NOO PYKOBOOCEOM,);

3 — npodyKmusHull (camocmosmenbHoe NIAHUPOBAHUE U BbINOJHEHUE 0eSIMeNIbHOCIU, peuleHue NPOOIeMHbIX 3a0ay).



3. IPUMEPHBIE YC/IOBUA PEA/IU3AIIHH ITPOT'PAMMAbDI

3.1. Mamepuanvno-mexnuueckoe obecneyenue

Peanusayus npoepammul npeononacaem nanuuue yueOHvIX KAOUHEMOS8 _
Oobopyooeanue yueonoz0 kKabunema u padoyux mecm Kadunema:

e pabouee MECTO IJIsl IPEIoIaBaTelIs;
® CTOJIBI, CTYJIbs JAJIs oOywaromuxcs 25-30;

® KOMIIJICKT y‘-IC6HO-MCTOIIPI‘I€CKOﬁ JOKYMCHTAIlMH,

® KOMIUICKT JIMIIEH3UOHHBIX MPOrPAMMHBIX IPOAYKTOB MO0 aBTOMAaTH3UPOBAHHOMY
poeKTHUpoBaHuto u3aenuii anekrponnoi texuuku: (CAIIP P-CAD; AUTOCAD; MULTISIM u np.)

Texnuueckue cpeocmea 00yyeHusL:
e KowmmbroTepsl — 12 pabouynx mect C JIMIIEH3MOHHBIM MPOrpaMMHBIM obecrieueHuem, Web-
KaMepoii, ycTpOWCTBOM BbIBOAa WH(GOpPMAIMU Ha SKpaH (MHTEPaKTUBHAS JOCKA WM MPOEKTOD);
® TIPUHTED;
® CKaHep;
® TIPOCKTOp;
® TUIOTTEP
3.2. Hnughopmauuonnoe ovecneuenue odyuenusn
Ilepeuens ucnonvzyemuix yuebnvix uzoanutl, Mumepuem-pecypcos, 00noIHUmenbHou 1umepanmypol
OcHosHble UCMOYHUKU (neyamHble):

1. XKapkos H.B. AUTOCAD 2009,- M.: Hayka u Texauka, 2009

2. Mapuenko A.I1. OcBanpn C.B. JIabopaTopHBIii MPaKTHKYM TI0 SJIEKTPOTEXHHUKE U DIIEKTPOHHKE B
cpene Multisim. Yue6noe nocobue aast BY30B,- M.: IMK Tlpecc, 2010

3. CepedpsikoB A.C. JTabopaTopusrii mpakTukym Ha Electronics Workbench u Multisim. YueGnoe
nocobue. — M.: JIMK TIlpecc, 2009

Jlononnumenvhvie uCMmouHuKYU (neyamuvle U30aHus).

1.I'opmakoB A.H. Bopounna H.A. KoHncTpynpoBaHue U TEXHOJOTHS 3JEKTPOHHBIX YCTPOHCTB MPUOOPOB
(neuatHsle iatel), - M.: TIIY, 2006.

2.Jlonatkun A.B. P-CAD 2004. - M.: BXB-IletepOypr, 2006

3.MenseneB A.M. MruioB I'.B. «'ubkue nedatusie miate» — M.: Texnocdepa, 2008

4. MenseneB A.M. «COopka 1 MOHTaX JIEKTPOHHBIX YCTpoiicT» —M.: Texnocdepa, 2007.
5. MengeneB A.M. «TexHonorus npou3BoicTBa nevaTHbIX mwiat» —M.: Texnocdepa, 2007
6.Mensene A.M. [leuatnbie uiatel. Konctpykmuu u matepuainsl — M.: Texaocdepa, 2005

7 ITuporosa E.B. IIpoexTupoBaHue 1 TEXHOJIOTUS nevyaTHbIX miat,— M.: ®opym-Undpa-M, 2005
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8.YBapoB A.C. IIporpamma P-CAD. Dnekrponnoe monenuposanue —M,: {uanor-MHU DU, 2008.

9.VBapoB A.C. PCAD IIpoekTtupoBaHue U KOHCTPYUPOBAHHUE DJICKTPOHHBIX YCTpOoHCTB.- M.: ['opsyas
JInansa-Tenexom , 2004

(271eKmpOoHHbLE UB0AHUSL)

1.Kypnocos A.W.,}JOaun B.B.Texnonorust npon3BoACTBa MOJIYIPOBOJHUKOBBIX TPUOOPOB U
MHTETpalbHBIX MUKpOCXeM.- PexxuMm goctymna:
http://www.ximicat.com/ebook.php?file=kurnosov.djvu&page=1

HNuTepHeT-pecypcsl

1.Caiit: KommoneHTsl 1 TexHoJ0rHs. Pesxum mocryma :http://www.Kit-e.ru/articles/circuitbrd.php

2.Caiit:PS electro. Pexxum nocryma.:http://www.pselectro.ru/nestandartnye pechatnye platy

3.KOMHJI€KTHOCTI> KOHCTp}IKTOpCKI/IX IIOKyMeHTOB Ha II€4YaTHLBIC I1JIaThI HpI/I aBTOMaTI/IBI/IpOBaHHOM
MIPOEKTUPOBAHUU. [ DNEKTPOHHBIN pecypc].-Pexxum nocrymna.
http://www.propro.ru/graphbook/eskd/eskd/GOST/2 123.htm#004

4 Ilnatan. Karanor 35eKTpOHHBIX KOMIIOHEHTOB. [DIEeKTpOHHBIN pecypc]. -Pexum nocryna:
http://www.platan.ru/company/catalogue.html

4. Konmponw u ouyenka pe3yiomamaoes 0c60€HUA NPOPeccuonanbHo2o mooyas (no pazoenam)

IIpogpeccuonanvuvie Ouyenusaemvie Memoowt oyenxu Kpumepuu oyenxu
KOMnemenyuu 3HAHUsL U YMeHUs, | (YKA3bl8arOmcs munvl
Oeticmeust OYEHOUHBIX 3A0AHULL U UX
Kpamiue
Xapaxmepucmuxu,

Hanpumep, NPaKmuyecKoe
3a0anue, 8 Mom ucie
ponesas uzpa,
cUmyayuoHHvle 3a0aju u
Op.; NPpOeKm; IK3aMeH, 8

mom uucie —

mecmuposatue,

cobeceoosanue)
[IK 3.1. PaszpabarsiBath Suanus: Tecmuposanue 75% npasunvhsix
CTPYKTYPHBIC, omeenmoes
(ynkunoHanbHbIe M [MocnenoBaTeIbHOCTD
MPUHIUITNAIIBHBIC CXEMbL B3aHMOﬂ€ﬁCTBHH
HpOCTeﬁHIHX QJICKTPOHHBIX qaCTeﬁ CXEeM

pruOOPOB U YCTPOHCTB. OCHOBHBIE TIPHHIIUIIBI

paboThl TU(GPOBHIX U
AHAJIOTOBBIX CXEM;

35


http://www.kit-e.ru/articles/circuitbrd.php
http://www.pselectro.ru/nestandartnye_pechatnye_platy
http://www.propro.ru/graphbook/eskd/eskd/GOST/2_123.htm#004
http://www.platan.ru/company/catalogue.html

ODYHKIUOHAIBHOE
Ha3Ha4YEHHE
3JIEMEHTOB CXEM;
CoBpeMeHHYI0
AIIEMEHTHYIO 0a3y

Vmenus:.

ITocnemoBaTenbHOCTH
B3aUMOACHUCTBUS
YacTel CXeM.
OCHOBHbBIE IPUHLIUIIBI
paboThl HU(PPOBHIX U
aHAJIOTOBEIX CXEM.
DyHKIIMOHAIBHOE
Ha3Ha4YCHUC
3JIEMEHTOB CXEM;
CoBpeEMEHHYIO
JJIEMEHTHYIO 0a3y.

Jlabopamopno-
npakmuyecKkue 3aHamusl

Okcnepmuoe
HabaoeHue

Jleticmesus:

ITpoBoauTH aHaMU3
CTPYKTYpHBIX,
(yHKIIMOHAJBHBIX U
MPHUHIUIHAATBHBIX
CXEM IPOCTEUIINX
3NIEKTPOHHBIX
YCTPOICTB MyTEM
COTIOCTAaBJICHUS
pa3IUYHBIX
BapHaHTOB;

Pa3pabotka
ANIEKTPUUECKHX
MIPUHIUITAATEHBIX
CXeM Ha OCHOBE
COBPEMEHHOI
3JIEMEHTHOI 0a3bI ¢
YYeTOM TEXHHUYECKHIX
TpebOoBaHUil K

IIpaxmuueckas paboma

Okcnepmuoe
HaobawoeHue

pa3pabaTbiBaEMOMY
YCTPOMCTBY;
1K 3.2. IIpoexTupoBats 3nanus: Tecmuposanue 75% npasunvhbix
3JIEKTPOHHBIE YCTPOWCTBA Ha omeemoes
Krnaccudukanuto
OCHOBE 1EYaTHOr0 MOHTAXA. | weto0B
H3rOTOBJICHHUS

ICYaTHBIX I1JIaT

Croco0bI MoJTy4eHHs
3arOTOBOK H
IIOJArOTOBKA
MTOBEPXHOCTH
re4YyaTHOH IUIaThI B
3aBHUCUMOCTH OT
METOJIOB
HM3TrOTOBJICHMS,

OCHOBHBIE dTAIlbI
MPOIIECCOB
¢oronurorpadus
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TexHosornyeckne
HPOLECCHI
W3TOTOBJICHHUS
THOPHITHBIX
MHKPOCXEM U
MHKPOCOOPOK;

OCHOBHEIE 3TaIlbl
HM3TOTOBJICHUS
MOJTYTIPOBOTHUKOBBIX
MHKPOCXEM.

VYmenua:

OdopmiiTe
KOHCTPYKTOPCKYIO
JOKYMCHTallUIO Ha
OJIHOCTOPOHHUE U
JIBYCTOPOHHHE
TIeYaTHbIE [LIATH;

BhIMOMHATE YyepTexRu
CTPYKTYPHBIX U
EKTPUIECKUX
NPUHIUITHAIBHBIX
cxem;

IIpumensaTs
aBTOMAaTU3UPOBAHHBIC
METO/IbI pa3paboTKH

Jlabopamopno-
npakmuyecKkue 3aHamusl

KOHCTPYKTOPCKOMH

JIOKyMEHTaLuu

Jevicmesus: Ilpakmuueckas paboma dxcnepmHoe
HabnooeHue

WsroraBnuBaTh

OJTHOCTOPOHHHE

NE€YaTHBIC ILIAThI C
HH3KOH IJIOTHOCTHIO
MOHTaX;

OdopmisiTs
MapupyTHO-
TEXHOJIOTUYECKUX
KapTsl HpH
MO/ATOTOBKE
TIPOM3BOJICTBA
IICYATHBIX IIJIaT

PazpabarsiBaTh
TOIOJIOTHIO
IEKTPOHHBIX
YCTpOICTBAa Ha OCHOBE
TUOPUITHBIX
MHKPOCXEM

[1K3.3 BBINONHATE OLICHKY
KayecTBa pa3paboTKu
(mpoekTupoBaHMs)

3nanus:

OcCHOBHEBIE

Tecmuposanue

75% npaeunvhbix
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AJIEKTPOHHBIX MPUOOPOB U KOHCTPYKTHBHEIE omeemaoas
YCTPOMCTB Ha OCHOBE [MOKa3aTeau

I€YaTHOI'O MOHTa)xa. TEeXHOJOTMYHOCTH

3IIEKTPOHHBIX
YCTpOICTB;

DakTopbl, BIUAIOLIUE
Ha KOHCTPYKTHUBHBIC
MOKa3aTeIH
TEXHOJIOTHYHOCTH

Ymenus: Jlabopamopno- Oxcnepmuoe

npakmudecKue 3aHamus HabrooeHue
Brinonuate pacuer

KOHCTPYKTUBHBIX
MoKa3aTeeH
TEXHOJIOTHYHOCTH,

[TpoBomuTh aHaMN3
KOHCTPYKTUBHBIX
IoKasaTeiei
TEXHOJIOTHYHOCTHU

Heticmeus: Ipaxmuueckas paboma DxcnepmHoe
Habno0eHue
IIpoBoauTh OLIEHKY
KadgecTBa
ANIEKTPOHHBIX
YCTpPOICTB:

- TI0 TEXHOJIOTHYECKUM
XapaKTepUCTHKaM,

-IT0 TOMOJIOTHYECKUM
XapaKTepUCTHKaM;
-MEXaHUYECKUM
XapaKTepHCTHKaM,
-3JIEKTPHUYECKUM U
9KCIUTyaTaI[HOHHBIM
XapakTepUCTUKaM

5.Bozmoscnocmu ucnonvzosanusn oannoit npozpammot ons opyzux IHOOIL.
Vkaszvisaromes 603MoANCHOCMU UCNONL306AHUS 8 POOCHEEHHBIX Npogheccull (cheyuanrbHocmell):

11.02.01.PaouoannapamocmpoeHue
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