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32 4acoB
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- 4acoB
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- cemMecTp
80 4acoB

- 4acoB

- cemMecTp

- cemMecTp

6 cemMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermanbHOCTH) 11.05.01 PagrosnekTpoHHBIE CHCTEMBI M KOMIIIEKCHI

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO KullP COI'JTACOBAHO B.H. Jleyxun
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa koHcTpyupoBaHus v IpOU3BOICTBA paHoanapaTypsl

(HammMeHoBaHUe Kadeaphl)
16.01.2023 nporokosn Ne 11

(mara)
3aBenyrouuii kadenpoit COI'JTACOBAHO H.1. Cymennos

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)

kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.
3aBenyromuii kageapoit COI'JTACOBAHO P.I'. Xadwu3zos

(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)

Okcnept(sl): BracoB Huknra MuxaiiinoBuy, 3aMecTUTENb TJIaBHOTO KOHCTpyKTOpa AO
Mapuiickuii MalIMHOCTPOUTEIBHBIN 3aBOJ - 3aMecTuTens HadanbHuka HTL «Kopamm»
Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 06.03.2023 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHUE | MHIUKATOPA JOCTUKEHUS
KOMIETECHIINU KOMIIETECHIUU
1. OIIK-6 OIIK-6.1 3naer 3HAHUS: COBPEMEHHBIX KOMIIBIOTEPHBIX CPEJCTB,
Cnocoben COBpPEMEHHBIC TCHICHIIMH |CPEICTB KOMMYHHMKALUHU U CBSA3H; - CIIELUAIBHON
YUUTBIBATH pa3BUTHSI SJICKTPOHUKH, |HAyYHO-TEXHUYECKOW M IIATEHTHOH JIMTEPATyPHI 10
CYILLIECTBYIOIIHNE |M3MEPUTEIBHON U TEMaTHUKE UCCIIEOBAHMIA U pa3paboToK; -
51 BBIYMCIIUTEIIBHOMN TEXHUYECKOI'O AHTJIUMCKOTO SI3bIKA;
IIEPCIIEKTUBHBIE |TEXHUKH, YMeEHUs:
TEXHOJIOTUHU UH(OpPMAITMOHHBIX HABBIKH:
IPOU3BOJACTBA  |TEXHOJIOTUU
paauoanexkTponH |OITK-6.2 Ymeer 3HAHMSA:
Oif arapaTypsl |MCIONB30BATh YMeHHsI: IPOBOJUTH COOp, aHATIHU3 U
npu KOMIUICKCHBIA MOJIXO/ B |cHCTEMATH3AIHUIO Hay4YHO- UCCJIEA0BATEIBCKOMN
BBITIOJIHCHHUHU CBOCH NIeITEeIILHOCTH, B I/IH(bOpMaIII/II/I; - OCYILIECTBIIATH C60p U a"Hajiu3
Hay4HO- TOM 49uCJIC C UCXOIHBIX JaHHBIX IJISI pacyeTa U NPOCKTUPOBAHUA
HUCCICA0BATCIBC [MCIOJIb30BAHUEM JJICKTPOHHBIX CUCTEM - OCYIIECTBIIATh pacyeT
KOW U ONBITHO-  |MH(OPMAIMOHHO- OCHOBHBIX ITOKa3aTeJIed KauecTBa POEKTUPYEMBIX
KOHCTPYKTOPCKH | KOMMYHUKAI[MOHHBIX cUCTEM
X paboT TEXHOJIOTH HABBIKH:
OIIK-6.3 Bnaneer 3HAHUA:
criocobamMu u METOAaMHU YMEHHUS:
PEHICHUS TCOPETUUICCKUX (gaBBIKM: Pa3pabOTKON U 0POPMIIEHHEM BCEX BUJIOB
1 OKCIICPUMCHTAIBHBIX  [KOHCTPYKTOPCKOM M TEXHOJIOTUYECKOM
3a1a4 JIOKYMEHTAIIMU B COOTBETCTBHH C TPEOOBaHUSIMHU
cranaaptos, ['OCT, ECK/l n apyrux HOpMaTuBHO-
TEXHUYECKUX JOKYMEHTOB C IPUMEHEHUEM
COBPEMEHHBIX MPOrPaMMHBIX CPEACTB

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucnunianHa oTHOcUTCes K 00s3aTenbHoi yactu OITOIN.
JucnumnnuHa sBIseTcs 00s53aTeTbHON

Jlost

MMPOAOJIKCHU A
NpeaAMCCTBYIOIUX  AUCHUIIINH

(dbopmMupoBaHUs

AmnaioroBast cxemoTtexuuka (OITK-6)

3as1BJICHHBIX
[udpoBbie ycTpolcTBA W MHUKPOIPOIECCOPHI

KOMIIETEHIIUIH HCO6XOI[I/IMBI

(OTIK-6),

3HaHUA

W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJisi MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMH B CIEIYIOUINX TrOCyIapCTBEHHONW MTOroBOM aTTecTanuu B (opme: BrinmonHenue u
3aIllMTa BBIMTYCKHOW KBannpukannonHoi padoter (OI1K-6)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI M

Jis popMHpoBaHUs 3asBICHHBIX KOMIIETEHLUH HCHOJIb3YIOTCS METOJOJOTHYECKUE TEXHOJIOTUH,
peanu3yrone JesATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.



OCHOBHBIMH CTPAaTETHYECKUMH TEXHOJIOTHSIMU SBIISIFOTCS: JICKIMOHHBIC 3aHSATHUS, TPAKTHYECKHAE U
1a00paTOpPHBIE 3aHATHS

Ha noctmwxeHne KOHKpETHBIX Iienieid OOy4deHus HalpaBieHbl NpPUMEHSEMbIE TaKTHYECKHE
TEXHOJIOTUH: KJIACCHYECKast JICKIHS

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

6 cemectp

N Komnuectso | @opmupyemslie
Bunbl u TeMbl 3aHITHI

4acoB KOMITCTCHITH
Kaaccndgukanusa u daemenTHast 6aza 9C 34 OIIK-6
Jlexmwmst. Jlekuums Nel, 2 (mekums Buzyanu3zanus) Kinaccupukarus 6

3MEeKTpOHHBIX ycTpoiicTB (Knaccudukanus u cBoiicTa
koHcTpykiui POC. Kitaccudpukamus POC 1o cXeMOTeXHHUECKOMY
HA3HAYCHHIO, 00b-€KTY YCTAaHOBKH, KIIMMAaTHYECKOMY HCIIOTHEHHUIO,
KOHCTPYKTMBHOM U 311eMEeHTHO 0aze. BripaboTka o01elt ctpareruu
npoektupoBanus. OcodenHocTr KOHCTpYKIui POC paznuunoro
Ha3HAYCHHS ).

Jlexuus Ne3 (nexuus-Busyanusaius) DnemeHTHas 6aza DC
(CocTosiHME ¥ TEHICHIIMM PA3BUTHUS HJIIEMEHTHOU 0a3bl JJis
MOBEPXHOCTHOTO MOHTaka. OCOOEHHOCTH KOHCTPYKIIUHN YHUII-
KOMITIOHCHTOB, 0003HAaUEHUE THITIOpa3Mepa Kopiryca. PasHoBHIHO-
CTH KOPITYCOB TPaH3UCTOPOB U MUKpocxeM. MHpopmannoHHbie
pecypchl 1o 3ieMeHTHOM 6a3e. TeHaeHIN pa3BUTHUs FJIEMEHTHOM
0a3bl JUII MOHTaXKa Ha IOBEPXHOCTH ).

JlabopaTtopHast pabora. JlabopaTopHas padota Nel 8
«KOoHCTpYKTOPCKO-TEXHOJIOTHUECK M aHanu3 uzaenus JC»
nabopaTtopHas padota Ne 2 OnpeneneHue Mporu3BOJACTBEHHOTO TOJIS
JIOTTYCKa DJIEKTPOHHON CXEMBI

3amaHus U1 CAMOCTOSITENTLHON Pa0OThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

3amaHus U1 CAaMOCTOSITENTbHONW Pa0OThI, B TOM YHCIIE BBHITIOJTHEHUE
MOJTrOTOBKA K ONPOCAM Ha JIEKLIUAX, BBIMOJIHEHNE TECTOBBIX
3a/laHui, MOATrOTOBKA K JIaOOpaTOPHBIM paboTaM, OpopMIIeHHE

OTYETOB I10 BBIOJIHIEMBIM paboTaM 20
Koncrpyuposanue IC Ha YPOBHE IJIEKTPOHHBIX MOJYJIeH 36 OIIK-6
Jlexuus. Jlekuust Ned, 5 (nexnusi-Busyanusanus) [leqatHblie miuaTsl 10

(PaznoBMAHOCTH MeyaTHBIX MJAT U y3510B. CTaHgapTU3anus B 00-
JACTU MPOEKTUPOBAHMS MEYATHBIX MJ1aT. OCHOBHBIE TEPMUHBI U
OTIpeIeTICHUS 10 TICYATHBIM TIaTaM B KOHCTPYHPOBAHHUIO
AIIEKTPOHHBIX cOOpPOK. Kitacchl 371eKTpOHHOM amnmaparyphl U KJIACChI
TOYHOCTH IMEYATHBIX IIJIaT. TeXHOIOTHS H3rOTOBJICHUS MEYaTHRIX
wiat. CyOTpakTUBHBIE U aIUTUBHBIE MeTOAbI n3roroBnenus [1I1.
DOoTOXUMUYECKHI, KOMOMHUPOBAHHBIHN, ()OTOATUTUBHBIN METOIHI,
TeHTUHT-MeTo1, MeToa ITADOC, PUTM nnatel, meton ITIPUMA.
Pensednsie II1. TIIT Ha MeTanmuueckoM ocHoBanuu. [ 'ubkue I1I1.
Mmuorocnoiinsie I111.

Jlexuust Ne6-7 ITpoexkTupoBaHUE MEYATHBIX 1T C MOHTaKOM Ha
noBepxHocTh (KoHCTpyKTOpCKHE TpeOOBaHUS K TOOJIOT UM TIeyaT-
HO¥# tutathl it SMD monTaxka. TpeOoBaHUsI K IEYaTHBIM ITPOBOI-
Hukam. OnpeneneHue AMaMeTPOB MOHTAXHBIX, IEPEXOIHBIX U Kpe-
MEKHBIX OTBepcTUil. KOHTaKkTHBIE TIomaaku. PenepHbie 3HaKy.




DJeMeHThl BHEIIHETOKOHTAaKTUPOBaHMsl. BapuaHThl yCTaHOBKH
KMO. JlonycTuMble pacCTOSHUSA MEXAy KoMIIOHeHTamMu. Ornpene-
JIEHHE pa3MepoB IeyaTHOH miaTel. PekoMeHanuu no pacnosuoxe-
HUIO U OPUEHTALIUY KOMIIOHEHTOB. PEKOMEH1a1iuM 110 TPacCUPOBKE
neyaTHOM 1iatel. MapkupoBKa Ha IIEYaTHOM IuIaTe.
Vcnionb3oBanue nporpammsl SprintLayOut 11 IpOeKTHPOBAHUS

JlaGopaTtopHas pabora. JlabopaTopHas padora Ne 3 M3rorosieHue
II€YaTHOM IIATHI

3ananus AJi CaMOCTOSITENIbHOM pabOThI, B TOM YHUCIIE BHITIOJIHEHHE
KP

3ananus A1 CaMOCTOSITENIbHOM pabOThI, B TOM YHUCIIE BHITIOJIHEHHE
MOATOTOBKA K OIPOCAM Ha JICKIIUSX, BHIITOJTHEHUE TECTOBBIX
3aJJaHu, MOATOTOBKA K JIAOOPATOPHBIM paboTaM, opopMIIeHHE
OTYETOB I10 BBITOJHICMBIM padoTaM

20

TexHO0JIOrisi H3rOTOBJIEHHUsI JIEKTPOHHBIX MOTYJIeH

38

Jlexmms. Jlekmus Ne8 (mipoGiiemHasn) BBenenue B
TEXHOJIOTHIO TIOBEPXHOCTHOTO MOHTaKa

(TexHomorust HOBEpXHOCTHOTO MOHTaXka. KOHCTPYKTHBHO-
TEXHOJIOTHYECKHE PA3HOBHIHOCTH PAJMO3JICKTPOHHBIX y3JI0B. Ba-
PHAHTHI IOCTPOCHMS CXEM TEXHOJIOTHYECKOTo mporiecca. Tumnopoe
OCHAII[EHUE YIACTKOB IO COOPKH IMEYATHBIX Y3JI0B C MOHTA)KOM Ha
MOBEPXHOCTh. BiHsiHIEe MaccOBOCTH BBIITYCKa Ha TIOJI00p 000pyI0-
BaHUs)

Jlexuus Ne9-11 (nexuus-Buzyanuzaiusi) TexHOTOrHUECKHUE Omepa-
I[IUU TIPY U3TOTOBJICHUN DJIEKTPOHHBIX MOIYJICH C MOHTaXXOM Ha
MOBEPXHOCTh

(Oco0eHHOCTH TOCTPOEHUS TEXHOIOTUUECKHX MTPOIIECCOB IS pa3-
JUYHBIX BAPUAHTOB KOHCTPYKIIUHN paar03IeKTPOHHBIX y310B. Tex-
HOJIOTUYECKOE 000PYAOBaHHE TSI MOHTa)Ka Ha MOBEPXHOCTH U
0COOCHHOCTH BBITIOJIHEHUSI OCHOBHBIX omneparuii. OCHOBHBIE TeX-
HoJlornyeckue marepuaisl. [Ipumep nonbdopa obopynoBaHus asus
usroroBieHus y3i10B ¢ KMII. KonTponb kauecTBa 371eKTPOHHBIX
CcOOPOK).

JlabopaTtopHast pabora. JlabopaTopnas padora Ned Pazpaborka
TEXHOJOTHYECKOT0 MPOIIecca U3TOTOBICHUS PAIHOITIEKTPOHHOTO
y3J1a ¢ MOHT2)KOM Ha TT0-BEPXHOCTh

Jlaboparopuas pabota Ne5S KoHTposib kauecTBa 3JIEKTPOHHBIX
cOOPOK IPU BRITOJHESHUH PEMOHTHEIX Pa0OT

10

3aI[aHI/I$I JIJIsL CAMOCTOSTEIbLHOM pa6OTLI, B TOM YMCJIC BBIIIOJIHCHUC
KP

3aI[aHI/I$I JIJIsL CAMOCTOSTEIbLHOM pa6OTLI, B TOM YMCJIC BBIIIOJIHCHUC
IMOATOTOBKA K OIMpOCaM Ha JICKIUAX, BBIITOJJHECHUEC TECTOBBIX
SaﬂaHHﬁ, noATOTOBKA K J'I8.60paT0pHBIM pa60TaM, O(I)OpMJ'ICHI/IC
OTYCTOB 11O BBIIIOJHACMBIM pa60TaM

20

OIIK-6

Pa3pa0doTka KOHCTPYKTOPCKOI U TEXHOJIOTHYEeCKOH
JOKYMCHTAIIUM HA IIPOCKTHUPYEMbIC U31C/IUA

36

Jlexuwms. Jlekuus Nel2-13 (nmpoGnemnuasi) PaspaboTka
KOHCTPYKTOPCKOW TOKYMEHTAIIMU Ha TPOCKTUPYEMBIE H3/ICITHS
(Pa3paboTka KOHCTPYKTOPCKOM TOKYMEHTAIIMK HA TPOEKTHPYEMbIe
u3zenus. Busibpl 1 KOMIIEKTHOCTh KOHCTPYKTOPCKUX JOKYMEHTOB.
[TpaBuia BBIMOIHEHUS 3JIEKTPUUECKUX, KHHEMATHYECKUX U
onTu4eckux cxeM. OdopmieHne yepTexe neraneit 1 COOPOUHBIX

OIIK-6




yeprexeil. [IpaBua BEINOTHEHHUS TEKCTOBBIX JOKYMEHTOB)
Jlexmus 14, 15 (mpobiemHast) Pa3paboTka TeXHOIOTHIeCKOH
JIOKYMEHTAIlMU Ha MPOEKTUPYEMbIE U3AETuUs

(Crangaptsel ECT/] u ECTIIII. Buabl TeXHOTOTHYECKUX JOKYMEH-
TOB M UX HazHaueHue. OO03HaYeHHE TEXHOJIOTHYECKUX JOKYMEH-
TOB. OCOOEHHOCTH OINHMCAaHMUS TEXHOJIOTHUECKOTO MpoIiecca 1
odopMIICHUS KapThl 3CKU30B).

OcobeHHoCcTH 0(hopMIIEHUSI MAPIIPYTHBIX KapT

JlaGopaTtopHas padora. JlabopaTopnas padora Ne 6 Pazpaborka TII 8
o0mieit coopku u3enus

JlaGopaTtopHnas pabota Ne 7 PazpaboTka MapuipyTHBIX KapT Ha
CcOOPKY U3IETNS

3ananus A1 CaMOCTOSITENIbHOM pabOoThl, B TOM YHUCIIE BHITIOJIHEHHE
KP

3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
MOATOTOBKA K OIPOCAM Ha JICKIIUSX, BHIMTOJTHEHHE TECTOBBIX
3aJJaHu, MOATOTOBKA K JIAOOpaTOpPHBIM paboTaM, opopMIIeHHE
OTYETOB 110 BBIMOJHIEMBIM paboTam 20

WNuas koHTakTHas pabora: nuddepennmpoBannbiii 3auet (bPK) 0

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

W3ydyeHrne AMCHMILTUHBI PEKOMEHIYETCs HadaTh C O3HAaKOMIIEHHUs ¢ pabodeil mporpaMmoi, ee
CTPYKTYpPOl U COIEp)KaHHEeM pa3ZenioB. Y4eOHBI Marepuan CTPYKTYpUPOBaH, H3yYCHHE
JUCLIUIIAHBI OCYILIECTBIISETCS B TEMaTUYECKON IIOCJIEI0BATEIbHOCTH.
3aHATHSA JIEKHIMOHHOTO THNA JAOT CHCTEMaTU3UPOBAHHBIE 3HAHMS IO JUCLMILIMHE,
KOHIIGHTPUPYIOT BHUMaHUE Ha HanOoJee CIIOKHBIX U Ba)XXHBIX BoIpocax. Bo BpeMs JIEKIIMOHHBIX
3aHATUI PEKOMEHIyeTCsl BECTU KOHCIEKTHUPOBaHUE y4eOHOro MaTepuaia; oopamarb BHUIMaHUE Ha
GOpMYyJIUPOBKM U KaTEropuH, pacKpblBalOIIUE CYThb MPOOJIEMBbl, SBIEHUS WM TpOIecca;
3aUKCUPOBATH BBIBO/IbI u MIPAKTHYECKHE PEKOMEHIALINH.
IlogroroBka K 3aHATHAM CEMHUHAPCKOr0 THMIA BKIOYACT O3HAKOMIIEHHE C IIJIAHOM
71a00paTOPHOTO 3aHATUSA; PabOTy C KOHCIIEKTOM JIEKLUH, BBINOJIHEHHE OMAIIHEro 3aJlaHus,
pabory ¢ yueOHONH u y4eOHO-METOJWYECKOW JIUTEepaTypoi, HAyYHBIMU H3JIaHUSAMH U
AIIEKTPOHHBIMU  00pa30BaTEIbHBIMU pECYpCaMM, PEKOMEHJOBaHHBIMU paboueil mnporpammon
JUCLHUTIITUHBI.

ConepxaHne caMOCTOATEIbHOH PadoThl onpexaesnsercs padouel MporpaMMol TUCHMILIMHBI,
OLICHOYHBIMM M METOAMYECKMMH MaTepHajlaMH, 3aJaHMsIMH M YKa3aHUSIMM IIPENOJaBaTels.
CamocTosTenbHasi paboTa MOXKET OCYIIECTBISATHCS B ayJUTOPHOM M BHEAyIUTOPHOH Qopmax.
O} PEeKTUBHBIM CPEICTBOM OCYUIECTBICHUS CaMOCTOSITENIbHON pabOThl SBISIETCS AJIEKTPOHHAS
UH(POPMALIMOHHO-00pa3oBaTeNibHasl Cpela YHUBEPCUTETa, KOTopas oOecrneduBaeT JOCTyN K
oOpa3oBaTenpHOW  mporpamMme, paloueil  mporpamMme  AMCHUUIUIMHBL, K  3JEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMAaM, MpodeccroHaIbHBIM 0a3aM JaHHBIX U UHPOPMAIIMOHHBIM CITPAaBOYHBIM
CHUCTEMaM.

W3yueHne IUCUMIUIMHBI BKIIOYAET BBIMOJHEHHE KOHTPOJIBHOM paboThl, 1abOpaTOpHBIX padoT,
HanucaHue acce u T. .
[TepuonuuHOCTh MpOBEACHUS, (HOPMBI TEKYILEr0 KOHTPOJS YCIIEBAEMOCTH, CHUCTEMa OLEHHUBAHUS
xoJa OCBOEHUS JTUCIUILTNH IIPEICTABIICHBI B paboueii Iporpamme.
@opMON TPOMEKYTOUHOM AaTTECTAUMH TO JUCIUIIMHE SIBISETCS OaJIITEHO-PEUTHUHT OBBII

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMUECKOE 0OECIIEUEHNE



KonnuectBo
3K3€MHJI$IpOB IICYAaTHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B

n/n OuoOnuoTeKe, Uin

AJIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetu MuTepuer
YUYEBHBIE, YYEBHO-METOAMYECKHWE U HAYUYHBIE U3JJAHUA

1. |Jleyxun, Bnagumup HuxomaeBuu. Beibop smeMeHTHOH 06a3b 142
M0 OKCIUTyaTallMOHHBIM M KOHCTPYKTHBHBIM TapaMeTpamM
[Tekcr] : cmpas. moco6ue / B. H. Jleyxun. Momkap-Ona:

MapI'TV, 2003. - 87 c. Ox3eMmsgpsl: Bcero 142.

2. |Jleyxun, Bmamgmmup  HwukomaeBuu.  IIpoekTtupoBanue 60
paarodIeKTpOHHBIX y310B [Tekct] : yue6. mocobue / B. H.

Jleyxun. Momkap-Omna: ITepuomuka Mapuii i, 2003. - 159 c.
Ok3eMIuIsIphl: Bcero 60.

3. |Jleyxun, Bnagumup Hukomnaesuu. PagnosnekTpoHHbIe y3iIbl C 145

MOHTa)KOM Ha TIOBEPXHOCTh: KOHCTPYHPOBAHUE U TEXHOJIOTHSI
[Texcr] : [yueb. mocobue nansi BY30B IO CHEIUAIBHOCTH
"[IpoexTHpOBaHNE M TEXHOJOTHS PAJUOIICKTPOH. CPEACTB"
HaTpaBJICHUS TIOJITOT. JUTLIOMUD. CICIHATHCTOB
"ITpoexTHpoBaHKE U TEXHOJOTHS AEKTpoH. cpenct"] / B. H.
Jleyxun. Homkap-Ona: MapI'TV, 2006. - 247 c. ISBN 5-
8158-0375-8. Dx3emmuisapsl: Bcero 145.

4. |Jleyxun, Bnagumup HuxonaeBuy. KoucTpyupoBanue u 66 /
TEXHOJIOTHS pagnodaeKTpoHHbIx cucteM [Tekct] : koucnekt| https://portal.volgatech.net/b
nexuuii / B. H. Jleyxun. Momkap-Oma: MapI'TV, 2009. - 195|ooks/Leuxin_konstruirovanie
¢. DK3eMIULIPLL: Bcero 66. i texnologija.pdf

5. [Jleyxun, Bmagumup  HuxonmaeBuu.  Marepuansl B 149 /
KOHCTPYKIIMSX U TEXHOJIOTHH 3JeKTpoHHBIX cpenacts [Tekcr]| https://portal.volgatech.net/b
: yue6. moco6ue / B. H. Jleyxun, E. B. Muxeesa. Momkap-| ooks/Leuxin,Mixeeva_-
Oma: MapI'TVY, 2009. - 163 c. ISBN 978-5-8158-0684-9. _knigal.pdf
Ok3eMIIsAphl: Bcero 149.

6. |Jleyxun, Bmamumup Huxonaesuu. KoHcTpympoBanue u 93/
TEXHOJIOTHs 3JEKTPOHHBIX cpencTs [Teker] : mabd. mpaktukym| https://portal.volgatech.net/b
/ B. H. Jleyxun, E. II. IlaBnoB, A. A. Haraes; M-Bo ooks/Leuxin.pdf
obpazoBanus u Hayku PD, ®I'BOY BIIO "Map. roc. TexH.
yu-1". Womkap-Ona: MapI'TV, 2011. - 155 c. ISBN 978-5-

8158-0905-5. Dx3emMusapsl: Bcero 93.

7. |Jleyxun, Baagumup HukonaeBud. TeXHOJIOTHS 3JE€KTPOHHBIX 41 /
cpenctB [Tekcr] 1a00paTOPHBIA MPAKTUKYM [ | https://portal.volgatech.net/b
CTY/JICHTOB CIeNHalbHOCTEH W HampasieHui moarorosku|00ks/Leuhin_tehnologia elek
210202.65, 211000.62, 220201.65, 220400.62] / B. H.| tronnih_sredstv_2015.pdf
Jleyxun, W. JI. biunos, E. B. lllabxapos ; mox o6m. pen. B.

H. Jleyxuna; M-Bo oOpa3oBanus u Hayku Poc. @enepanum,
OI'bOY BIIO "TloBomk. roc. TexHou. yH-T". U3a. 2-e, ucnp.
u jomn. Momkap-Oma: TITTY, 2015. - 203, [1] ¢. ISBN 978-5-
8158-1565-0. Dx3eMIuspel: Bcero 41.
8. |Jleyxun, Bnagumup HuxonaeBud. OCHOBBI KOHCTPYHUPOBAHUS 17 /

u TexHosoruu npousBoactBa POC [Tekcr]
mocodue Mo  KypCOBOMY  IMPOECKTHUPOBAHUIO [st
HanpasieHud noaroroBku 11.05.01 "PaguosnextpoHHbIe
cucteMsl ¥ komiiekesl", 11.03.03 "KoncrpyupoBanue u

. yueOHOe

https://portal.volgatech.net/b

ooks/Leuxin_osnovi_konstru

irovania_texnologii_proizvod
stva_2017.pdf




TEXHOJIOTHS AJIEKTPOHHBIX CPenCTB", TUCHUIIMHBI "OCHOBBI
KOHCTPYMpPOBAaHUS U TEXHoJIoTMH npousBojcrBa POC",
"OCHOBBI KOHCTPYMPOBaHHMS AIEKTPOHHBIX cpenacts"] / B. H.
Jleyxun; M-Bo oOpa3oBanus u Hayku Poc. ®exnepauuu,
@enep. roc. OwmxeT. o0pa3. ydpexkJeHHE  BBICII.
o6pazoBannst "IToBomk. roc. Texnon. yH-T". Momkap-Ona:
nrry, 2017. - 75 ¢ ISBN 978-5-8158-1915-3.
DK3eMIuIsIphl: Becero 17.

6.2. MaTtepuanbHO-TeXHHYECKas 0a3a v MPOrpaMMHOE O0eCTICUeHUE

NeNe | Ayauropuu st npose- | IlepeuerHb oCHOBHOTO 000pyIOBaHUS [IporpammHuoe
/T | IeHUs YICOHBIX 3aHATHH, oOecrieuenue
CaMOCTOSITENILHOM pabo-
TBI U TIPOBEJICHUSI TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTallUU
1. 424 (111) Wcrounnk mnutanuss ATH-1165 (1),[Microsoft Windows
OMMETP 11-34 (1),|Enterprise, CnpaBouHas
OCLIUMJIUIOTPAD C1-64 (1),[mpaBoBast cucreMa
OCLIUJIJIOTPAD C1-99 (1),|"Koucynpranr  Ilmroc",
Ocuunorpad mudposoii ADS-2061M|Microsoft Office

(1), Ocuunorpad uudpposoit ADS-
2111M (1), TIPHUBOP 1I1-34 (2),
Crenp y4eOHbIN "OCHOBBI KOHCTp-US
n TtexHojoruu mnpoekt-us PTC" (1),
YACTOMEP U3-35A (1),

Standard, Arent Dr.Web,
Kommnekr T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft

YACTOMEP 43-54 (1), Kommekr
yuebHoii mebenu (1)

Project Professional,
Microsoft Visual Studio
Enterprise, Kommuekt 10
AJIL peIICHUsT OCHOBHBIX
I10JIb30BATCJIbCKUX 3a1a4

Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLIUIUIMHBL ®OHJI OLEHOYHBIX
CPEJICTB

Kpurepun onieHHBaHNs HHAMKATOPOB TOCTHIKEHUS KOMIIETEHIIMN HAIPaBJIEHBI HA!

- YCBOGHHE TEOPETUYECKOr0 MaTepuasa (00beM 3HAaHUH, INIyOuHAa yCBOEHHs), IPEAYCMOTPEHHOIO
paboueii mporpammoii;

- YMEHHE u3jaraTb MaTepuaid (YeTKOCTb, IPaMOTHOCTb M3JIOKEHMSI MarepHuaja, TOYHOCTb H
MOJTHOTa BOCIIPOM3BEIEHUS YUeOHOr0 MaTepuania);

- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHMS PU PEIICHUH MPAKTUYECKUX 3aJaHUM.

IIIxana oneHUBaHUS IIPEICTABIICHA HUXKE.

YpoBeHb
c(OpMHUPOBAHHOCTH [Ixana
Kpurepun onennBanus
3JIEMEHTOB OLICHUBAaHHUS
KOMIIETEHIINHT
IToporossIii OOyuvaromuiics MMeeT 3HaHUS OCHOBHOIO Marepuana,| yJoBier-
YPOBEHb MPOSIBISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOKET| BOPUTEIBHO
JOIyCKaTh ~ HETOYHOCTM B W3JIOKEHUU  MaTepuana,
HE/IOCTaTOYHO TMpaBHIbHBIE (OPMYIMPOBKH, HCIBITHIBAET
3aTPyJHEHUS B BBIIIOJIHCHUN IPAKTUYECKUX 3aJaHHUMN.
[IpoxBunyteiii  [OOyuaromuiicss TBEpAO 3HAECT IPOTPAMMHBIN MaTepHall, XOpOLLO




YpOBEHb u3JlaraeT ero IpaMOTHO U IO CYILECTBY, HE JOITyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIPOC, MPABUILHO
MPUMEHSIET TEOPEeTUYECKHE TOJOKEHUS TpU PEIIeHUU
MPAKTUYECKUX BOIPOCOB M 3ajad, BIAACET HEOOXOIMMBIMHU
HABbIKAMU M MPUEMaMH UX BBINOJIHEHUS

Bricokuii ypoBenp [OOyuarommuiicsi riryOOKO W TNPOYHO YCBOWJ MPOTPAMMHBIM|  OTIMYHO
MaTepuaj, TPaMOTHO W JIOTMYECKH CTPOMHO €ro H3Jaraer,
JIAeT UCYEPIIBIBAIOIINE OTBETHI HA IIOCTABJICHHBIE BOIPOCHL. B
OTBETE TECHO YBSA3BIBACTCSA TEOpPUSA C IPAKTUKOW, IIPU 3TOM
oOyJaroImuiicss He  3aTpyAHAETCS C  OTBETOM  IIpH
BUJIOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIIpaBiIseTCsl €
3aJlayaMy, BOIPOCAMHM M JPYIMMHU BUJAMU IIPUMEHEHUs
3HaHUH, TOKa3blBa€T 3HAKOMCTBO C MOHOrpaduyeckoi
JIUTEpPaTypou, NEPUOJNYECKHUMM W3JAHUSIMH, IIPABUIIBHO
O00OCHOBBIBACT NPUHATBHIE pPELICHHs, CBOOOAHO BIAJEET
Pa3HOCTOPOHHMMM  HAaBBIKAMH, IIPUEMaMU  BBIIOJHEHHUS
IIPAKTUYECKUX paboOT

7.1. Tekymiuii KOHTPOJIb YCIIEBAEMOCTHU

Tekyuii KOHTPOJIb YCIIEBAEMOCTH OOECIICUMBACT OIICHMBAHUE XO0Jia OCBOEHUS JIUCHUILTAHBI
(MOmyJIsl) U MPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTHUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KApTOM AUCHUIUIMHBL. [IOpsAIOK COCTaBIIEHUS TEXHOJOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS MPOLEAYpPhl OICHMBAHHS BHUAOB JACSITENBHOCTH  OOydaroluxcs,
HAIPaBIICHHBIX HAa OCBOCHHC 3HAHWW, YMCHHM, HABBIKOB W/ WM OINbBITA JCATCILHOCTH, TIO

HaKOINUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaercsl nojoxenueM o cucreme PUTM B ®I'BOY
BO {JII'TY»

7.2. IlpomexyTouHast aTTecTalus 00y4arouuxcs
[TpomexyTouHast arTecTalysi oOy4yaroUIMXcs HallpaBjIeHa Ha OICHUBAHHUE Pe3yJbTaTOB OOy4EeHHUS
10 JUCUUIUIMHE (MOYJII0) U IPOBOJUTCS C UCIIOJIB30BaHUEM (DOH/IOB OLIEHOYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHUi K3 0a3bl (OHAA OIEHOYHBIX CPEACTB IO
00pa3oBaTeNIbHOI MporpamMmme.

ISPEC=11.03.04_11

!COMP=0IIK4

ICOURSE=3

!DISC=0cHOBBI KOHCTPYHPOBAHHUSI M TEXHOJOTHH MPOU3BOICTBA YTeKTPOHHBIX CPEICTB
ITYPE=2

ITASK 56

Kakas kaTeropust pa3MeLieHus! SIeKTPOHHBIX CPEICTB B COOTBETCTBUH
¢ I'OCT 15150-69 sBnsiercs Hanbouee )KeCTKOM:

1). IlepBas

2). Bropas

3). Tpetbs

4). YetBepras

ITASK 57



Kakoif ©3 mNpuBENEHHBIX THIIOB KOPITyCOB MHKPOCXEM 00JamaeT HAmIy4dIIHMHA MAaccorabapUTHBIMA
XapaKTePUCTUKAMHU:

1). 4301.14
2). 401.14
3). 201.14
4). 301.14
ITASK 58

HopmupoBanne mapamMeTpoB TIpu BBIOOpPE CEpUHM MHKPOCXEMBI II0 KOMIUIEKCHOMY IOKa3aTellto
MIPOU3BOAUTCS C IEIBIO:

1). Ilepexona k Oe3pa3MepHBIM BETMYNHAM TEKYIIEr0 MapaMeTpa U CPAaBHEHHS €ro ¢ HAWITYUIINM
2). [IpoBepke HaXOXKICHHS TTOKA3aTells B IPe/iesiaX HOPMbI
3). CpaBHeHus ¢ 0a30BBIM ITOKa3aTesIeM

4). OmpesienieHust OTKJIOHECHHS TapaMeTpa OT HOPMHPOBAHHOTO 3HAUCHUS

HepequL BOITIPOCOB AJIA IMMPOBCACHUA HpOMe)KYTOQHOﬁ aTTcCTalu

1. OcHOBHBIE TOHATHUS U3 00JIaCTH KOHCTpYyHpoBaHus (KoHCTpyKIus POC, mporecc KOHCTpYHUpOBaHus,
KOHCTPYKTOPCKas TOKyMEHTAIHsI)

2. KoHCTpyKIIMOHHBIE CUCTEMBI U KOHCTPYKTOPCKAsi HepapXHsl.

3. OcCHOBHBIE MTOHATHS U3 00JIACTH TEXHOJIOTUH (CTPYKTYpa MPOU3BOJICTBEHHOTO U TEXHOJIOTHIECKOTO
MPOIIECCOB, MacIITaOHOCTh TPOU3BOICTBA)

4. TeXHOTOrHYHOCTh U3/AENHS, IOKA3aTEIH TEXHOIOTHYHOCTH.
5. [NocnenoBaTenbHOCTD IpoLecca co3ganus POC
6. [Mpuanuner knaccudukanun POC. Knacengukamms POC 1o cxeMoTeXHIUECKOMY Ha3HAYSHUIO U

(YHKIMOHAIBHON CIIOKHOCTH

7. Kareropuu POC no o6bexTy yctaHoBKH. [IprMeps! orpannyeHwii, HaKIaJpIBa€MbIX Ha
npoekTupoBaHre POC 00beKTOM yCTaHOBKH.

8. Bujpl MexaHW4YeCcKHUX BO3ICHCTBHIN, XapaKTEePU3YIONINX OOBEKT YCTAHOBKH W HX BIUSHHE HA
¢bynkmonupoanne POC

9. Oco0eHHOCTH KOHCTPYKIHA HazeMHBIX POC: cTaliioHapHbBIX, BO3UMBIX, HOCUMBIX, IIEPEHOCHBIX U
OBITOBBIX

10. Oco0eHHOCTH KOHCTPYKIHA, MOPCKUX U OyiKoBBIX POC

11.  OcobeHHOCTH KOHCTPYKIHMH CaMOJIETHBIX, BEPTOJIETHBIX, PAKETHBIX U KocMuueckux POC

12. Knaccuduxauus POC no ximmarndeckoMy HCIOIHEHUIO. BiusHue knumatndeckux akTopoB Ha

¢ynkunonuposanue POC

13. Knaccugpukanus POC no ucnons3zyemoii aneMenTHOH 6a3e. Kpurepun BeiOOpa 1 3aMeHbBI
JJIIEMEHTHON 0a3bl

14. HpI/IHI_II/IHBI KJ'IaCCI/I(i)I/IKaI_II/II/I 1 0003HAYCHHUS OTCYCCTBEHHBIX TNOJIYIIPOBOAHHUKOBBIX HpI/I60pOB



(TpaH3UCTOPOB, TMOJOB U UX Pa3HOBUAHOCTEH). Y clloBHBIE rpaduueckue 0003HAYCHUSI OCHOBHBIX BHUIOB
HOJIYIPOBOAHUKOBBIX IIPUOOPOB.

15. Cuctema 0003HaUeHHH OTeUeCTBEHHBIX MUKpocxeM. [Tpumepsr (Bxmoyast YI'O)

16.  Pesuctopsl u konaeHcatopsl. Cucrema 0003HadeHn. OCHOBHBIE TAPAMETPHI, YUUTHIBAEMBIC TIPH
npoekTHpoBaHuH. [Ipumepbl 0003HaueHHH B KOHCTPYKTOPCKOW TOKYMEHTAITUH

17. Cucrema nokasareneii POC. TakTuko-TexHuueckue TpeboBaHusl.
18. AGCONIOTHBIE, YAeThHBIE M OTHOCUTENbHBIC TIOKa3aTeNN

24. KoMImiekcHbIe moka3atenn kadectBa POC. Meronnka cpaBHEHHsI pa3pabaThIBa€MBIX BAPHAHTOB
koHcTpyKIuu POC ¢ uenoap30BaHeM KOMITIEKCHOTO TIOKa3aTelst

25. KoHCTpYKTUBHO-TEXHOIOIMYECKUE PA3HOBUIHOCTH MEYATHBIX ILIAT
26. [TeuaTHble MIATHI U Y3JIbI C MOHTaKOM Ha MMOBEPXHOCTh, UX IIPEUMYILIECTBA
27. CocTOsIHUE ¥ TCHICHIIUU PA3BUTHUS 3JICMESHTHOMN 0a3bl JIJIsl IOBEPXHOCTHOIO MOHTAXAa: YHUII-

KOMITOHEHTBI M KOMIIOHEeHTHI B Koprycax tuna SOD u SOT. O6o3HaueHre TUTIOPa3MePOB 1 HOMUHAIIOB
YHUIT-KOMIIOHEHTOB

28. PazHoBuaHOCTH KOpIycoB Mukpocxem s TMII

29. Kopmyca ¢ matpureit mapukossix BeiBogoB (BGA, CSP, FlipChip). [lepcnektuBHBIC HanpaBiIeHAS
pa3paboTku KopycoB Mukpocxem st TITM

30. KoHCTPYKTHUBHO-TEXHOJIOTMYECKHE PA3HOBUIHOCTH PAIHO3IEKTPOHHBIX y3JI0B

31. Tomnonoruueckue HOPMBI IPOCKTUPOBAHUA MEYATHBIX IJIAT C MOHTA’KOM Ha MMOBCPXHOCTDH
(HpOBO,HHI/IKI/I, NEPEXOAHBIC OTBEPCTUA, PCIICPHBIC 3HAKU, TCXHOJIOT'MYCCKUC )_IOHYCKI/I)

32. [IpoexkTupoBanne KOHTaKTHBIX MIomanok ansg KMII. Tunoseie nocagounsie mecra KMII

33. PexomeHanum o pacrooKeHHIO U OpUEHTAMN KOMIIOHEHTOB Ha miate. OnpeaeneHnue pa3MepoB
MIEYaTHOM IIJIaThI

34, OneMeHThl BHEITHETOKOHTAKTUPOBAHUS PAHOAIEKTPOHHBIX Y3JI0B. DIEMEHTHI TECT-KOHTPOJIS
35. OO6mr1ast mocaen0BaTeIFHOCTh MPOSKTUPOBAHUS PATHOIIEKTPOHHBIX Y3710B ¢ KMIT

36. Bapuants! yctanoBkn KMO. PazMeTka nocagoqHoro Mecta THIMYHBIX KopirycoB KMO.

37.  PexkomeHpauuu 1o BbIOOpY THIIA TIEYATHOM IUIATHI, KJIacCa TOYHOCTH, TEXHOJIOTHH €€

n3roToBacHMs. Kiacchl rmeyaTHeix y3J10B

38. ObecnieueHre MEXaHNYECKON YyCTOMYMBOCTH PAAMO3JIEKTPOHHBIX y3110B. ObecneueHue
YCTOMYMBOCTH PAJHOIEKTPOHHOTO y371a K BO3ACUCTBHIO KIIMMAaTHIECKUX (HaKTOPOB

39.  PexkomeHIauuu 1o BBHIIOJHEHHUIO TPACCUPOBKU MeYaTHOM tu1aThl. OCOOEHHOCTH pa3padoTKU
NeYaTHOMH IUIaThl C UCHOIb30BAaHKEM IporpaMmbl Sprint-Layout (i Apyrux UCMOIb3yEeMBIX BaMU
pOrpaMm)

40. Oco0EHHOCTH TEXHOJIOTHH MTOBEPXHOCTHOTO MOHTaXa

41.  [Ipumepsl HOCTPOSHUS TEXHOJIOIHUECKOTO MPOIECCa M3TOTOBJICHUS y3JI0B CO CMEIIaHHBIM
MOHTaXXOM

42. Hanecenne masumbHOM macThl U Kiiest. O00pya0BaHHE IS BRITOTHEHIS OIIepaIuit

43. ITaiika BosrHOM TpuITos. CeJeKTUBHAS ITaiKa.

44, [Taiika MK-HarpeBoM, KOHBEKIIMOHHAS U Ja3epHas naika



45, ObopynoBanue [is BBIIOJTHEHUS] PEMOHTHBIX pa0oT U py4yHOH naiiku. TexHuka pydHol manku

46. PaSHOBI/I)IHOCTI/I Y IPUHIUAIIBI pa60T51 060pyI[OBaHI/I$I AJ11 MOHTa>Xa KOMIIOHCHTOB Ha MOBEPXHOCTh.
OcHOBHbBIE Y3J1bl aBTOMATOB MOHTa>xxa

47. Oco0eHHOCTH MOHTAaKa KOMIIOHEHTOB B OTBEPCTUA

48. Buner v npuyarHB BOSHUKHOBEHUS 1€(DEKTOB IPU U3TOTOBIEHUH PAJHO3IEKTPOHHBIX Y3JI0B C
MOHTQXOM Ha MOBEPXHOCTh

49. KoHTponb kauecTBa MOHTaKa

50.  KoHTpOIb 3JEKTPUYECKUX MapaMeTPOB IEKTPOHHBIX COOPOK. Pa3nenenne rpynmoBbIx 3aroTOBOK
51.  HB3roroBineHHE MEYATHBIX IJIAT CyOTPAaKTUBHBIM U KOMOMHHPOBAHHBIM METOAOM

52. U3roroBienne nevyaTHeIX IiaT TEHTUHT-METOIOM U MeTonoM ITADOC

53. IleyaTHple TIaTHl HA METAJUIMYECKOM OCHOBAaHHUU

54. PenbedHble IeyaTHIE TIATHI

55.  IlonsTne KOMHOHOBKH. BHYTpeHH 1 BHEIIHAS KOMIIOHOBKA. [[prMepbl KOMIIOHOBOYHBIX CXEM
POC

56. KomnoHoBoYHbIE CXEMBI OJIOKOB

57. OO0m1as mocne0BaTeIbHOCTD BHIITOJHEHNS KOMIIOHOBOYHBIX paboT Ha mpuMmepe 010ka

58. Bbnoxu KHIKHOM, KaCCETHOM U BeepHON KOHCTPYKLIUU

59. KoncTpykimu kopiycoB 0JIOKOB 1 IPHOOPOB

60. Bunet mznenwmii ('OCT 2.101-68) Buabl 1 KOMIUIEKTHOCTh IOKYMEHTOB

61. O0o3HaueHne M3/ICHi 1 KOHCTPYKTOPCKHX TokyMeHToB. Kitaccudukarop ECK/]

62. Texuunueckoe 3amanue Ha nmpoektuposanue (I'OCT 15.001-88)

63. Texuudeckue TpeOOBaHUSI TEXHUIECKOTO 3aJaHUS

64. ITpaBuiia BeInoNHEHHs! TeKCTOBBIX ToKyMeHTOB ('OCT 2.105-95).

65. Crenmndukanus (I'OCT 2.106-96). CocTaB crienuduKaiy 1 3arojiHeHue rpad 1 pas3ieinoB

66. Oo6mue TpedoBanus k padounm yepreskam ([OCT 2.109-73). BrinosiHeHHE BUIOB U IPOCTAHOBKA
pasmepoB. CripaBoUYHbIE pa3Mephbl

67. O6mme TpedoBanwms Kk padounm deptexam (I'OCT 2.109-73). Ob6o3HaUCHHE MIIEPOXOBATOCTH
MOBEPXHOCTH U MOKPHITHN. TexHrnueckre TpeOOBaHUS HA YePTEKaAX.

68.  OcobenHoctu opopmiieHus ueprexeit neyatHoix mwiat (COCT 2.417-91)

69. [Ipaeuia BeimosnaeHus coopounsix yeprexeit (COCT 2.109-73). OcoOeHHOCTH BBINOTHEHHUS
COOPOYHBIX YEPTEIKEH PATUOIICKTPOHHBIX Y3JIOB

70. [IpaBuiia BeionHEHUs cxeM aekTpudeckux npuHiunuansHeix (IOCT 2.702-68). [Ipasuna
3aIIOTHEHUS TIEPEYHSI SJIEMEHTOB

71.  TlpaBuia MOCTPOEHHS YCIOBHBIX IpaduuecKux 0003HAUYECHHI 3JIEMEHTOB IIU(BPOBOI U aHATIOTOBOM
texuuku (TOCT 2.743-91, TOCT 2.759-88)






