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ObopomHas cmopoHa mumyibHO20 JUCMA
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Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 19.02.2026 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

HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. OIIK-4 OIIK-4.1. 3HaeT kak 3HAHMS: COBPEMEHHBIX KOMIIBIOTEPHBIX CPEICTB,
Crniocoben HCII0JIb30BaTh CPEICTB KOMMYHHUKAILIMH U CBA3H; - CHEUAIBHON
IIOHMMATh UH(POPMALIMOHHO- HAy4YHO-TEXHUYECKOHN U MaTEHTHOMU JIUTEPATypPhI 10
IIPUHIIHAIIBI KOMMYHHKAaIMOHHBIE TEMaTHUKE UCCIIEOBAHMIA U pa3paboToK; -
paboThI TEXHOJIOTUH ITPH TIOMUCKE |TEXHMYECKOTO aHITIMHCKOIO SA3bIKa,
COBPEMEHHBIX  |HEoOXoxuMon yMeHusi:
uHpopmanmoHH |(uHdopmaIuu. HABBIKH:
bIX TexHosorui |OIIK-4.2. Ymeer 3HAHHA:

" HUCII0JIb30BAaTh
HUX OJIA pCIICHUA
3aaa4d

POEKTHPOBATH PEIICHUE
KOHKPETHOM 3a/1a41
IPOEKTa, BEIOMpast

YMeHHsI: IPOBOJUTH COOp, aHATIH3 U
CHCTEMaTHU3aLMI0 HAyYHO- UCCIIE0BA-TEIbCKOM
UH(POPMALINH; - OCYILIECTBIIATH COOp M aHAIIN3

npoQecCuoHab |ONTHMAIbHBIH CIIOCO0 €€ |MCXOMHBIX JaHHBIX I pacueTra U MPOEKTUPOBAHUSA
HOH peuiceHus, UCXOMA U3 DJIEKTPOHHBIX CUCTEM - OCYIIECTBIIATH pacyeT
ACATECIBHOCTH  |ICUCTBYIONIMX MPABOBBIX |OCHOBHBIX ITOKA3aTEICH KAUYECTBA MIPOCKTUPYEMBIX

HOPM U UMEIOLIUXCSA CHCTEM

peCypCoB u HABBIKHU:

OIPAaHUYCHUH.
2. OIIK-5 OIIK-5.1. 3Haer 3HaHms: TpedoBanuii crangaptos, [OCT, ECK] u
Crniocoben COBpPEMEHHBIE JpYyruX HOPMATHBHO-TEXHUYECKUX JOKYMEHTOB B
pa3zpabarbiBaTh |MHTEPAKTHBHbIE o0acT pa3pabOTKH U MPOEKTHPOBAHUS
ITOPUTMBI U MPOrpaMMHBIE PaZMOdIIEKTPOHHBIX YCTPOMCTB; - METOIUYECKOU U
KOMIIBIOTEPHBIE |KOMILIEKCHI JIJIs HOpPMaTUBHOM 0a3bl B 00J1acTH pa3pabOTKU U
MIPOTPaMMBl, BBITTOJTHEHHS U IIPOCKTUPOBAHUS PATUONIEKTPOHHBIX YCTPOUCTB; -
MIPUTOHBIE I |pETaKTUPOBAHMS TEXHUYECKHUX XapaKTEPUCTUK U DKOHOMUYECKUX
IPAKTUYECKOTO |TEKCTOB, M300paykeHHil U |[TOKA3aTeNeH OTEYECTBEHHBIX M 3apyOekKHBIX
IPYMEHEHUS yepTexKei. pa3paboTOK B 00JACTH PaTUO3ICKTPOHHON TEXHUKH;

- OCHOBHBIX METOJIOB KOHCTPYUPOBAHUS U
IIPOU3BOJCTBA PATUOIIEKTPOHHON TEXHUKU; -
METO/IOB BBIIIOJIHEHUS TEXHUYECKUX PACYETOB, B TOM
YHUCJIE C IPUMEHEHUEM CPEJICTB BBIYUCIN-TEIBHON
TEXHUKH;

YMEHHUA:

HABBIKH:

OIIK-5.2. Ymeer
UCIIOJTb30BaTh
COBPEMECHHBIC CPE/ICTBA
aBTOMAaTHU3allun
pa3paboTku u
BBITIOJTHCHU A
KOHCTPYKTOPCKO#
JIOKYMCHTAITUH.

SHaAHUA:

yMeHwusi: pa3padbarbiBaTh U 0pOpMIIATH
KOHCTPYKTOPCKYIO M TEXHHUYECKYIO IOKYMEHTALIMIO B
COOTBETCTBUU C ACUCTBYIOIIUMU HOPMATUBHBIMU
JIOKYMEHTaMU ¢ IPUMEHEHUEM CUCTEM
KOMITBIOTEPHOTO MPOEKTUPOBAHUS.

HaBBIKU:




OIIK-5.3. Bnageer 3HAHUA:

COBPEMEHHBIMU yMEHHSs:

IporpaMMHBIMU HABBIKH: Pa3pabOTKOH U 0(hOpMIIEHHEM BCEX BHJIOB

CpCACTBaMU NOATOTOBKHU  |KOHCT-PYKTOPCKOM U TEXHOJIOIUYECKON

KOHCTPYKTOPCKO- JOKYMEHTAIIUN B COOTBETCTBUU C TPEOOBAHUAMHU

TEXHOJIOTHYECKOH crangaptos, 'OCT, ECK/] u npyrux HopMaTuBHO-

AOKYMCHTAIIUH. TEXHUYECKUX JTOKYMEHTOB C IPUMEHEHUEM
COBPEMEHHBIX IPOIPAMMHBIX CPEJICTB

Paznen 2. MECTO JUCHUIIIMHBI B CTPYKTVYPE OIIOII

Hucnurnnuna oTHOCUTCA K o0s3aTenbHor yactu OITOIN.

JucuumirHza siBisercst 00s3aTeaIbHON

Hns  nmpomomkeHuss  (GopMUpOBaHMS  3asBICHHBIX  KOMIICTCHLIMH  HEOOXOAMMBI — 3HAHHS
npemecTByonmx aucuumiud: Madopmanmonnsie rexnonoruu (OIIK-4), Hudpossie ycrpoiicTBa
u mukpornporueccopst (OITK-4), Ludpossie ycrporicTBa u Mukpornpoueccopst (OITK-5)

N3yuaemass JOUCHMILIMHA SBJISIETCS OCHOBOM JJIi NPONOJDKEHHS (OPMHUPOBAHMS YKa3aHHbBIX
KOMIIETEHIIMH B CIEAYIOIIMX TOCYAapCTBEHHOM HTOroBoi arrecrauuu B dopme: Iloaroroeka k
npoleype 3allluThl U 3alluTa BhITYCKHOH KBanudukaunonnoit padotsr (OIIK-4), [ToaroroBka k
HpOILIeAypE 3alUThI ¥ 3alUTa BBITYCKHOH KBau(puKaroHuoi padots (OITK-5)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI' A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIUN HMCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanu3yromue AesATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPATETHMYECKUMHU TEXHOJIOTUSMU SIBIISIFOTCS: TUCKYCCHOHHBIE, JIEKIIMOHHBIE 3aHATHSA,
pOLEAYpbl CAMOOOYUEHHUSI, TPAKTUUECKHUE 3aHSTUS

Ha noctmkeHne KOHKpPETHBIX LieJedl O0OydeHMsI HalpaBlIeHbl IPUMEHSEMble TaKTHYECKHE
TEXHOJIOTMH: BBIC3HBIC 3aHATHUS, KJIIACCUYECKas JICKIUS

Paznen 4. COAEP’)KAHUE JUCLUITIIMHDBI

6 cemecTp

. Konunuectso | Dopmupyemeie
Bunel 1 TeMbl 3aHATHI

4acoB KOMIIETEHIINH
Kaaccndgukanusa u daementHast 6aza 9C 36 OIIK-4
Jlexuwmst. Jlekuus Nel, 2 (mekuus Buzyanu3zanus) Knaccupukarus 8

AMEKTPOHHBIX ycTporcTB (Kimaccudukamms u cBoiicTBa
koHcTpykuuit POC. Knaccudukarms POC no cxeMoTeXHUUECKOMY
Ha3HAYeHHI0, 00b-€KTY YCTAaHOBKH, KIIMMAaTHYECKOMY HCIIOHEHHUIO,
KOHCTPYKTUBHOM U 3JIeMeHTHOH 6a3e. BripaboTka obmieit
cTpareruu npoektupoBaHus. OcodeHHocTH KoHCTpyKuuid POC
pa3IMYHOTO Ha3HAYEHUs).

Jlexuus Ne3 (nexuus-Busyanusaius) DinemeHnTHas 6aza DC
(CocTosiHue U TEHIEHIIMU PA3BUTHUS DJIEMEHTHOM 0a3bl s
MOBEPXHOCTHOTO MOHTaka. OCOOEHHOCTH KOHCTPYKITHI YHII-
KOMITOHEHTOB, 0003HaUYeHHe TUTIOpa3Mepa Kopmyca. PazHoBuHO-
CTH KOPILyCOB TPaH3UCTOPOB 1 MUKpocxeM. MHpopmarmonHele
pecypchl IO AJIeMEHTHOH 0aze. TeHIeHIIUU pa3BUTHSI JICMEHTHON




0a3bl 1711 MOHTaXKa Ha TTOBEPXHOCTH).

[Tpaktuyeckoe 3anstue. [IpakTuueckas padora Nel
«KOHCTPYKTOPCKO-TEXHOJIOTHYECKUH aHanu3 uzaenust IC»
[TpakTuyeckas padora Ne 2 OnpezneneHre NpOU3BOICTBEHHOTO T10-
JIs1 IONYCKa 3JIEKTPOHHOM CXEMBI

3agaHus U1 CaMOCTOSTENIbHON PadOThI, B TOM YHUCIIE BBHITIOJTHEHUE
3amgaHus U CaMOCTOSATENILHON pabOThI, B TOM YHCIIC BBITOJIHCHNE
MOJTrOTOBKA K OMPOCAM Ha JICKLIUAX, BBIMIOJIHEHNE TECTOBBIX
3a/1aHUi, TIOATOTOBKA K JJabopaTopHBIM paboTaM, ohopMIICHHE
OTYETOB 110 BBIIOJIHIEMBIM paboTaMm

20

Pa3paboTka TeXHOJIOrMM U3TOTOBJIEHHS JIeTaJieil U o0uei
COOPKH JJIEKTPOHHEBIX CPEICTB

54

Jlexuus. Buael uznenuii. TumoBasi CTpyKTypa TEXHOJIOTHYECKOTO
nporecca oomeit coopku. Cxembl cOopku. [IpaBmia mo-cTpoeHus
cxembl cOopki. [IpoekTHpoBaHNE TEXHOIOTHYE-CKUX TPOIIECCOB
cOopku 1 MoHTaxka. PazOuenne npomecca cCOOPKM M MOHTaXa Ha
onepanuu. Tunosele onepanuu TII cOOpku 1 MOHTaXA.
TexHonornueckuit Ko u3ieaus. DTarbl pa3padoTKu
TEXHOJIOTHYECKHX TpolieccoB. Pa3zpaboTka cxeMbl COOpKH.
Paspabotka mapmpyraoro TII coopku. Pazpaborka
TEXHOJIOTHYECKHX oreparuii. THIOBbIE TEXHO-TTOTUYECKHE
MPOIIECCH COOPKH IIEKTPOHHBIX cpeacTB. PazpaboTka KoMILIEKTa
TEXHOJOTHYECKON JOKYMEHTAIIMH Ha COOPOYHBIE IPOIIECCHI

12

[Tpaktuyeckoe 3anstue. [IpakTrueckas padora Ne2 Pa3zpaborka
TEXHOJIOTUYECKOTO MPOLIECcCca H3TOTOBICHHUS ICTAIH
[IpaxTuueckas padora Ne3 PazpaboTka TEXHOJIOTHYECKOTO
mpolecca o0IIeH COOPKH U3AEIUs

12

3amanus 11 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHNE
3amanus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
MOATOTOBKA K OMPOCAM Ha JIEKIIUSX, BHIMTOJTHEHHE TECTOBBIX
3a/laHui, MOATrOTOBKA K JIAOOpaTOPHBIM paboTaM, opopMIIeHHE
OTYETOB O BLIMOJHIEMBIM paboTam

30

OIIK-5

Pa3pa0doTka KOHCTPYKTOPCKO# U TEXHOJIOTHYEeCKOH
AOKYMEHTAIUM HA NPOEKTHPYEMble U3/1eTHs

54

Jlexuust. Jlekuus Nel2-13 (nmpoGnemnuasi) Pa3paboTka
KOHCTPYKTOPCKOM JIOKYMEHTAIlUM HAa MPOEKTUPYEMbIE N3NNI
(Pa3paboTka KOHCTPYKTOPCKOM TOKYMEHTAIIUK Ha TPOEKTHPYEMbIe
uzzienusi. BUsibl 1 KOMIIEKTHOCTh KOHCTPYKTOPCKUX JIOKYMEHTOB.
[TpaBuia BBINOIHEHUS 3JEKTPUUECKUX, KHHEMATUYECKUX U
ontuueckux cxeM. OdopmiieHue ueprexeit aeranaeit 1 cOOPOUHBIX
yeptexeil. [IpaBuia BbIMONTHEHUS TEKCTOBBIX JOKYMEHTOB)

Jlexums 14, 15 (mpobGiemHuast) Pa3paboTka TeXHOIOTHYECKOM
JOKYMEHTAIIUU Ha TPOEKTUPYEMbIE U3/1ETHS

(Cranmaptet ECT/] u ECTIIII. Buapl TeXHOIOTHYECKUX
JOKYMEHTOB M UX HazHaueHue. O003HaUeHNE TEXHOJIOTHYECKUX
JTOKyMeHTOB. OCOOEHHOCTH OIMCaHUS TEXHOJIOTUYECKOTO Mpoliecca
U 0(hOpMIIEHUS KapThl 3CKU30B).

OcobeHHOCTH 0(hOpMIIEHUS MAPIIPYTHEIX KapT

12

[Tpaktuyeckoe 3anstue. [IpakTuueckas padora Ne 4 Pa3paboTka
JIMIIEBOM MaHEIN PAAHOdIEKTPOHHOI'0 YCTPOMCTBA

12

OIIK-4




3amgaHus U CaMOCTOSATENILHON pabOThI, B TOM YHCIIC BBITOJIHCHNE
3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
HOATOTOBKA K OITPOCAM Ha JIEKIUSIX, BBIMTOJHEHUE TECTOBBIX
3aJJaHMii, TOATOTOBKA K JIAOOPaTOPHBIM paboTam, opopMIICHHE
OTYETOB 110 BHINOJIHAEMBIM paboTam 30

Wuast konTakTHas padora: nuddepenumpoBansblii 3auet (BPK) 0

Pasgen 5. METOJMYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHIO
JTCLATUTNHEI

N3ydenne MUCIUILTUHBI PEKOMEHIyeTCSl HaYaTh ¢ O3HAKOMJICHHS ¢ pa0odel mporpamMMol, ee CTpYKTYpou u
collep)KaHMeM pa3ziesioB. Y4eOHbI MaTepuan CTPYKTYpUPOBaH, M3y4YeHHE IUCIUILIMHBI OCYILECTBIISIETCS B
TEMaTHYECKOM MOCIIeI0BATEIbHOCTH.

3aHATHA JIEKIUOHHOIO THNA [AIOT CHCTEMAaTU3UPOBAHHBIE 3HAHUS MO JUCHUILUIMHE , KOHLEHTPUPYIOT
BHIMaHHE Ha HanOoJiee CIOKHBIX U BAKHBIX BONpocax. Bo BpeMs JEKIIMOHHBIX 3aHATHI PEKOMEHIYETCS BECTH
KOHCIIGKTHPOBAaHHE Y4eOHOro Marepuana; oOpaliaTh BHUMAaHHE Ha (OPMYIHPOBKM U KaTETOPHH,
pacKphIBaIOIME CYTh NPOONEMBI, SIBICHHS MWIM IIpoliecca; 3a(UKCHpOBATh BBIBOABI M IPAKTUYECKHE
PEKOMEHJALNU, OTBETUTh Ha BOIPOCHI, 33JaBAE€Mbl€ MIPENIOJABATENEM 110 XOAY JEKIHU.

[ToaroroBka K 3aHSITHSIM CEMIHAPCKOT0 THIA BKIIOYACT O3HAKOMIICHUE C IUTAHOM IPAKTHYECKOTO 3aHSITHUS;
paboTy ¢ KOHCIIEKTOM JIEKIIMH, BBITOJHEHHE TOMAIIHETO 3a/laHusl, paboTy ¢ y4eOHOW M y4eOHO-METOANIECKOM
JUTEPATYPOH, HAYYHBIMU HM3JaHUSIMHU U JICKTPOHHBIMH OOpPA30BATENLHBIME PECypCaMH, PEKOMEHIOBAHHBIMHU
paboueii TPOTpaMMon JACITUATUTIHBL

ConeprxkaHue caMOCTONITEIbHOM PadoThI orpesensercs pabodeill TPOrpaMMoi JUCIUILUTHHBL, OLICHOYHBIMH U
METOJNYCCKUMH MaTepHalaMH, 3aJaHusIMH M yKa3aHusMH mnpenonaBarenss. CamoctosTenbHas padoTa MOXeT
OCYIIECTBIAThCS B ayJIUTOPHOW K BHeAyAUTOpHO Gopmax. D(DGEKTUBHBIM CPEICTBOM OCYILIECTBICHUS
CaMOCTOSTENbHON PabOTHI SIBISETCS DIIEKTPOHHAS HH(GOPMAIMOHHO-00pa3oBaTeNbHas Cpefla YHUBEPCUTETa,
KOTOpasi oOecrevnBaeT IOCTYI K 00pa3oBaTeNbHOM mporpamme, pabodell mporpamme JUCIUIUIAHBI, K
3JICKTPOHHBIM OWOJMOTEYHBIM CHCTEMaM, Mpo(ecCHOHAIBHBIM 0a3aM JaHHBIX W HH(QOPMAIMOHHBIM

CIIPaBOYHBIM CHUCTEMaM.
M3yveHne AUCIUIUIMHBI BKIIOYAET TaKXKe MPOCMOTP BHIEO MO TEXHOJOTHYECKHM IPOIECCaM, CChUIKH Ha
KOTOpbIE HUMEIOTCS B Mpe3eHTaLUAX u yaeOHBIX TTOCOOMSIX.

IleprioguuHOCTs TPOBEACHHS, (OPMBI TEKYIIETO KOHTPOJS YCIIEBAEMOCTH, CHUCTEMa OICHHBAHHS XOJa
OCBOCHHUSI OUCHUIIJINH Hpe)Z[CTaBJ'IeHI)I B pa60qel71 nporpaMMe. YCJ'IOBI/ISI aTTeCcTalnu HpI/IBeJICHI)I B
TEXHOJIOTHYECKOU Kapre, BXOJISIIeH B COCTaB paboueii MIPOTPAMMBI JUCIUTIINHEI.

DopMoit TPOMEKYTOUHOM aTTecTanuu 1o auciuruimae seisercs bPK.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

Kommuectso
AK3EMIUISIPOB NEYaTHBIX

NoNe . W3TaHUH, UMCIOIINXCS B
Cnucok UCOIb3yeMOM JIUTePATYpPhI

n/n OnonIMoTeKe, Uin
AIIEKTPOHHBIN apec U3TaHUS
(pecypca) B cetu MuTepHer
YUEBHBIE, YYHEBHO-METOJAMYECKHWE 1 HAVUYHBIE U3JJAHU A
1. [Jleyxun, Bnagumup HukonaeBuu. Pa3paboTka nuieBoi 76

NaHeIu paJuodIeKTpOHHOro YycTpoiictBa [Tekcr] : yued.
nmocodue /i By30B 1o crenuanbHocTsIM "lIpoekTupoBanue u
TEXHOJIOTHS paJuO3JIEKTPOH. ycTpoiicTB", "KoHCcTpynpoBaHnue
Y TEXHOJIOTHS AJIEKTPOHHO-BhIUMCI. cpencts” / B. H. JleyxuH.
Womkap-Ona: MapI' TV, 1998. - 97 c. ISBN 5-8158-0013-9.
OK3eMIUIIPBI: Bcero 76.

2. |Jleyxun, Bnagumup Hukomnaesuu. [IpoexTupoBanue 60



pazmodIeKTpoHHbIX y3moB [Teker] : yue0. mocobue / B. H.
Jleyxun. Nomkap-Omna: [lepuonuka Mapwuit O, 2003. - 159 c.
DK3eMIuIsAphl: Bcero 60.

JleyxuH, Bragumup Hukonaesnd. PagunosieKTpoHHBIE Y3IIbI C
MOHTaKOM Ha MOBEPXHOCTh: KOHCTPYUPOBAHHUE U TEXHOJIOTHUS
[Texcr] : [yueb. mocoOue I BY30B IO CHEIHAIBLHOCTU
"I[IpoekTupoBaHKE M TEXHOJOTHUS PATUOIIECKTPOH. CPEeACTB"
HarpaBJICHUs MOATOT. JUTITIOMUD. CHELMAIIMCTOB
"[IpoexTpOBaHNE U TEXHOJIOTHUS IEKTPOoH. cpencts"] / B. H.
Jleyxun. Homkap-Omna: MapI'TV, 2006. - 247 c. ISBN 5-
8158-0375-8. Dx3emmusipel: Bcero 145.

145

Jleyxun, Bnamumup HuxomaeBuu. KoHcTpyupoBaHue u
TEXHOJIOTHSl PaJUO3JIEKTPOHHBIX CUCTEM [TeKCT] : KOHCHEKT
nekuuit / B. H. Jleyxun. Momkap-Oma: MapI'TVY, 2009. - 195
¢. DK3eMIIIPEI: Bcero 66.

66 /
https://portal.volgatech.net/b
ooks/Leuxin_konstruirovanie

i texnologija.pdf

Jleyxun,  Bmagmmup  Hukonaesnu.  Marepuansl B
KOHCTPYKLHUSAX M TEXHOJIOTUU IEKTPOHHBIX cpeAcTB [Tekcr]
: yueb. mocodue / B. H. Jleyxun, E. B. Muxeesa. Momkap-

149 /
https://portal.volgatech.net/b
ooks/Leuxin,Mixeeva_-

Oma: MapI'TVY, 2009. - 163 c. ISBN 978-5-8158-0684-9. _knigal.pdf
OKk3eMIusIpel: Bcero 149.
Jleyxun, Bnagumup Huxonaesuu. KoHcTpyupoBanue u 93 /

TEXHOJIOTHUS JIEKTPOHHBIX cpeacTB [Tekcr] : mald. mpakTuKym
/ B. H. Jleyxun, E. II. IlaBnoB, A. A. HaraeB; M-Bo
obpazoBanus u Hayku PD, ®I'BOY BIIO "Map. roc. TexH.
yH-T". Momkap-Ona: MapI'TV, 2011. - 155 c. ISBN 978-5-
8158-0905-5. Dx3eMIusIpel: Bcero 93.

https://portal.volgatech.net/b
ooks/Leuxin.pdf

JleyxuH, Bnagumup HuxonaeBud. TeXHOIOTHS dIEKTPOHHBIX
cpenctB [Tekcr] 71a00paTOPHBI MPAKTUKYM st
CTYJIEHTOB CHELMAIBHOCTEH M HANpPABIECHUN IOATOTOBKH
210202.65, 211000.62, 220201.65, 220400.62] / B. H.
Jleyxun, U. [I. biunos, E. B. [llabnapos ; nox o6mi. pen. B.
H. Jleyxuna; M-Bo oOpa3zoBanus u Hayku Poc. denepanun,
®I'bOY BIIO "TloBosxk. roc. TexHois. yH-T". U3a. 2-e, ucmp.
u pomn. Momkap-Oma: TIFTY, 2015. - 203, [1] c. ISBN 978-5-
8158-1565-0. Dx3eMmisapsl: Bcero 41.

41 /
https://portal.volgatech.net/b
ooks/Leuhin_tehnologia_elek
tronnih_sredstv_2015.pdf

Jleyxun, Binagumup Huxonaeud. OCHOBBI KOHCTPYHPOBaHUS
u texHojoruu mpousBoactBa POC [Tekcr] : ydebHOe
nocodme 1Mo  KypcoBOMY  IPOEKTHUPOBAHHIO (st
HanpasieHud noxaroroBku 11.05.01 "PanmosnexkrpoHHble
cucteMbl u komiuiekcbl", 11.03.03 "KoncrtpympoBanue u
TEXHOJIOTHS 3JIEKTPOHHBIX CpeACTB", MUCHUIUIMHBI "OCHOBBI
KOHCTPYMPOBAaHHsSI M TEXHOJOrMu mnpousBojactea POC",
"OCHOBBI KOHCTPYHPOBaHUS AIEKTpOHHBIX cpeacts] / B. H.
Jleyxun; M-Bo oOpasoBanust u Hayku Poc. ®enepanum,
@denep. rTOC. OromkeT. o00pa3. ydpexkICHHE  BBICII.
o6pasosanust "IToBomk. roc. Texmon. yH-1". Homkap-Ouna:
nrry, 2017. - 75 c¢. ISBN 978-5-8158-1915-3.
OK3eMILIIpEL: Bcero 17.

17 /
https://portal.volgatech.net/b
ooks/Leuxin_osnovi_konstru
irovania_texnologii_proizvod

stva_2017.pdf

6.2. MarepuanbHO-TeXHHUECKas 06a3a U MPOrpaMMHOE 00ECTICUCHHE




NoNe | Aynutopuu aiis npose- | [lepedeHb OCHOBHOTO 000PYIOBaHHS [Iporpammuoe
/Tl |AeHUS YIeOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSITENILHOU Pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

1. 417 (111) ITpoekTop mynbrumenuiineiii Hitachi|Microsoft Windows

CP-X 5 (1), Kowmmuekr yuebnoii|Enterprise, CmpaBounas

me6emnu (1) MpaBoBast cucreMa

"Koncynprant  Ilmroc",

Microsoft Office

Standard, Arent Dr.Web,

Kommekr I'APAHT-

Macrep, Microsoft

Access, Microsoft Visio

Professional,  Microsoft

Project Professional,

Microsoft Visual Studio

Enterprise, Kommmiexr 1O

JUTSL PEIICHUsST OCHOBHBIX

10JIb30BATEIIbCKHX 33134

2. 424 (111) Ucrounnk mnutanuss ATH-1165 (1),[Microsoft Windows

OMMETP 11-34 (1),|Enterprise, CnpaBouHas

OCLIMJIUIOTPAD C1-64 (1),|mpaBoBast cucreMa

OCLIUJIJIOTPAD C1-99 (1),|"Koucynpranr  Ilmroc",

Ocuunorpad tudposoit ADS-2061M|Microsoft Office

(1), Ocuumnorpa¢ nudposoit ADS-
2111M (1), TIPUBOP 1I1-34 (2),
Crenn yuaeOHbIl "OCHOBBI KOHCTP-HS"
(1), YACTOMEP U3-35A (1),
YACTOMEP 43-54 (1), Kommekt
yuebHoi mebenu (1)

Standard, Arent Dr.Web,
Komriekt TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, = Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommnekt 10
AJIL peIICHUsT OCHOBHBIX
I10JIB30BATCIIbCKUX 3a1a4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUITVIMHBI ®OHJ OLIEHOYHBIX

CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB TOCTHXKEHUS KOMITETEHIIMI HAIIpaBlIeHBbI HA:
- YCBOCHHME TEOPETUYECKOro MaTepuasia (00beM 3HAaHUH, INyOuHa yCBOEHHs), IPEAYCMOTPEHHOIO

paboueii mporpammoii;

- YMCHHUC wH3JIaraTb MaTcpuail (‘-IGTKOCTB, TpPaMOTHOCTb HM3JIOKCHUA MaTepualia, TOYHOCTb H
IMMOJIHOTA BOCIIPOMU3BCACHUS y‘-IC6HOl“0 MaTCpI/IaJ'Ia);
- YMCHHUC IPUMCHATH TCOPETUUCCKHUE 3HAHUA IIPU PCIICHHUU IMTPAKTUICCKUX Sa)IaHHﬁ.
IMxana OIICHUBAHUA IIPCACTABIICHA HUXKC.

YpoBeHb
c(hopMUPOBAHHOCTH [xana
Kputepun oneHrnBanus
JJIEMEHTOB OIICHUBAHMUS
KOMITETEHIINH
[Toporosbiii OO0yuaromuiicsi IMEEeT 3HaHUS OCHOBHOTO MaTepHaia, YIOBJIET-




YPOBCHb MIpOoABJIACT YMCHHC JIOTUYHO €ro unajaratb, HO MOXET| BOPHUTCIBHO
AO0IYCKAaTb HCTOYHOCTH B N3JI0KCHHUU Marcpuajia,
HCOOCTAaTOYHO IIPABUJIBHBIC (bOpMy.]'IPIpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUS B BBIIIOJIHCHUH ITPAKTUYCCKUX 3aJaHui.

[IpoxBunyThili  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHB u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUYECKUE TMOJOKEHHUS TPU  PELICHUU
MPAKTUYECKUX BOIPOCOB U 3ajay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMU U IIPHUEMaMH UX BBINOTHEHUS

Bricokuii ypoBeHb |OOydaromuiicss TJIy0OKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO
Marepuai, TpaMOTHO M JIOTUYECKH CTPOMHO €ro H3Jjaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTHKOH, IIPU ITOM
oOyuarolmuiicss He  3aTpydHsAeTCs C  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJlaHus, CBOOOJHO  CIIpaBJsieTCs C
3alayaMM, BOMPOCAMHM U JIPYTUMH BHJIAMU MPUMEHEHUS
3HAHWW, II0Ka3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoi
JTUTEPATypO, TMEPUOJUYECKUMH HU3JaHUSIMH, MPABUIHHO
00OCHOBBIBACT TMPHUHATBIC PEHICHUS, CBOOOJHO BJaJaCeT
Pa3HOCTOPOHHMMHU  HaBbIKAMH, MpPHEMAaMHU  BBINOJTHEHUS
MIPaKTUYECKUX paboT

7.1. Texylmiui KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTpOJb YCIEBAEMOCTH OOECIeYMBAET OLEHMBAHHWE XO/la OCBOCHHUS JMCLUILIMHBI
(MOAyJsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTHMU PEUTUHIOBOIO KOHTPOJII B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOoW AUCHUIUIMHBL. I[lOpsAAoK cOCTaBiI€HHS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI MPOLEAYpPhl OLIEHMBAHHWS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HalpaBJIEHHBIX Ha OCBOCHME 3HAHUH, yYMEHWH, HaBBIKOB M/ WM ONbITa JEATEIBHOCTH, IO

HaKOIMUTEIFHON cHUcTeMe B Oayuiax ycTaHaBlMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyTouHasi aTTeCTaIMs 00yJaromuXCst
[TpomexyTouHast aTrTecTarysl 00y4JarouIMxcs HalpaBjieHa Ha OICHHUBAaHHE PE3ylbTaTOB OOy4EeHUS
[0 TUCLUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJ/ICTB.

[Ipumepsl THUNOBBIX KOHTPOJBHBIX 3aJaHui u3 0a3bl (OHJA OLEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOTrpaMMe.

ISPEC=11.03.04_11

!COMP=0IIK4

ICOURSE=3

!DISC=0OcHOBBI KOHCTPYMPOBAHUS U TEXHOJOTMH NMPOU3BOACTBA JJIEKTPOHHBIX CPEICTB
ITYPE=2

ITASK 56

Kakast kaTeropust pa3MelieHus! 3JIeKTPOHHBIX CPEACTB B COOTBETCTBUU

¢ 'OCT 15150-69 siBnsiercst HauboIee KeCTKOI:

1). ITepBas



2). Bropas
3). Tpetes
4). Yetepras

ITASK 57

Kakoii wu3 MPUBCACHHBIX THUIIOB KOPIIYCOB MHKPOCXEM 06J'IaI[aCT HaWTy4dlInuMu MaCCOI‘a6apI/ITHBIMI/I
XapPaAKTCPUCTUKAMMU:

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

HopmupoBanne mapaMeTpoB MpH BBIOOpPE CEPUM MHUKPOCXEMBI MO KOMIUIEKCHOMY ITOKa3aTeiro
IPOU3BOJUTCS C LEIBIO:

1). ITepexona k 6e3pa3MepHBIM BEIMYMHAM TEKYIIETO MMapamMeTpa U CPABHEHHUS €T0 ¢ HAWITYUIIHM
2). IIpoBepke HaXOXKICHHS MOKA3aTells B TPEeiaX HOPMBI
3). CpaBHeHus ¢ 6a30BBIM IMOKA3aTe/IeM

4). OnpeneneHus: OTKJIOHECHHS TapaMeTpa OT HOPMHPOBAHHOTO 3HAUYCHHS

[Tepeuenb BOPOCOB AJIsl HPOBEACHUS MPOMEKYTOUHOM aTTECTALlKN

1. OcHOBHBIE TOHATHUS U3 001aCTH KOHCTpyHpoBaHus (KoHCTpyKus POC, npoliecc KOHCTpyHUpOBaHUs,
KOHCTPYKTOPCKasl JOKyMEHTALH)

2. KoHCTpyKIIMOHHBIE CUCTEMBI M1 KOHCTPYKTOPCKAs Hepapxusl.

3. OCHOBHBIE MTOHATHUS U3 00JIACTH TEXHOJIOTHHU (CTPYKTYpa MPOU3BOICTBEHHOTO U TEXHOJIIOTUIECKOTO
MPOLIECCOB, MACIITAOHOCTh IPOU3BO/ICTBA)

4. TexHOIOTUYHOCTh M3AETHS, TOKA3aTENN TEXHOTOTUIHOCTH.
5. ITocnenoBarenpHOCTH Mporiecca cozmanus POC
6. [punnune! knaccudpukanmuu POC. Knaccnpukamus POC no cxemoTexHHUECKOMY Ha3HAYEHUIO U

(YHKIIMOHAIEHOW CIIOKHOCTH

7. Kareropun POC no o6bekty ycraHOBKH. [IprMepsl orpaHndeHn, HaK/IaApIBAEMbIX Ha
npoektupoBanue POC 00beKTOM yCTaHOBKH.

8. Buasl MexaHn4ecKrx BO3ACHCTBUMN, XapaKTEPU3YIOIINX OOBEKT YCTAHOBKH M MX BIUSHHE HA
¢ynkumonuposanue POC

9. OcobeHHOCTH KOHCTPYKIM HazeMHBIX POC: cralimoHapHbBIX, BO3UMBIX, HOCUMBIX, [IEPEHOCHBIX U
OBITOBBIX

10. Oco0eHHOCTH KOHCTPYKIHH, MOpPCKUX U OyiikoBeIx POC

11. Oco0EHHOCTH KOHCTPYKIIMHA CAMOJIETHBIX, BEPTOJIETHBIX, PAKETHBIX M KocMuueckux POC

12. Kiaccudukanus POC o ximmMaTinaeckoMy UCTIOTHEHUIO. BiusHre KTnMaTHIecKuX pakTopoB Ha



¢ynkunonuposanue POC

13. Knaccuduxanus POC no ucnoibp3yemoit a1eMeHTHOM 0a3e. Kpurepuu BeiOOpa v 3aMEHEI
JIIEMEHTHON 0a3bl

14. [TpuHIHMITEL KIacCUPUKAINN U 0003HAYEHHUS OTEYECTBEHHBIX TOIYIPOBOIHUKOBEIX IPHOOPOB
(TpaH3uCTOPOB, TMOJOB U UX Pa3sHOBUAHOCTEH). Y cloBHBIE rpaduueckue 0003HaAYCHUSI OCHOBHBIX BHUJIOB
MOJTYIPOBOAHUKOBBIX TPHOOPOB.

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

16.  Pesuctopsl u koHaeHcatopsl. Cuctema 0003HadeHn. OCHOBHBIE MMAPaMETPhl, YUUTHIBAEMBIC TIPH
npoekTHpoBaHuH. [Ipumepbl 0003HaueHHUH B KOHCTPYKTOPCKOW TOKYMEHTAITUH

17. Cucrema nokazateneit POC. TakTHko-TeXHHYECKHE TPeOOBaHMUS.
18. AOCOIOTHBIE, YAeTbHBIE M OTHOCUTENBHBIC TIOKA3aTeIN

24. KommnekcHbie Toka3aTenu kauectBa POC. MeToanka cpaBHeHHsI pa3padaThiBaeMbIX BAPUAHTOB
KoHcTpykuu POC ¢ ncnonp3oBaHuEM KOMILIEKCHOTO OKA3aTeNs

25. KOHCTpYKTHBHO-TEXHOJIOTUUECKHUE PA3HOBUIHOCTH MEYaTHBIX TIJIAT
26. [TeyaTHbIe TIATHI ¥ Y3JIBI C MOHTAKOM Ha MTOBEPXHOCTH, HX IIPEUMYIIIECTBA
27. CocTosiHNE ¥ TEHACHIINU PA3BUTHS JIEMEHTHOM 0a3bl IS IOBEPXHOCTHOTO MOHTAXA: YUTI-

KOMITOHEHTBI M KOMIIOHEeHTHI B Koprycax Tuna SOD u SOT. O6o3HaueHre TUIIOPa3MepOB 1 HOMUHAIIOB
YHUIT-KOMIIOHEHTOB

28. PazHoBuaHOCTH KOpIycoB Mukpocxem s TMII

29. Kopmyca ¢ marpuueii mapukobix BeiBozoB (BGA, CSP, FlipChip). IlepciekTuBHBIE HanlpaBiIeHUs
pa3paboTku KopmycoB Mukpocxem st TITM

30. KOHCTPYKTI/IBHO-TeXHOJ]OFI/I‘IeCKI/Ie Pa3HOBUAHOCTH PAaIUOIJICKTPOHHBIX Y3JIOB

31. Tomnonoruueckue HOPMBI IPOCKTUPOBAHUA MEYATHBIX IJIAT C MOHTAKOM Ha IMOBCPXHOCTH
(HpOBO,HHI/IKI/I, NEPEXOAHBIC OTBEPCTHUA, PCIICPHBIC 3HAKU, TCXHOJIOT'MYCCKUC )_IOHYCKI/I)

32. [IpoexTupoBanne KOHTAKTHBIX MUIomanok st KMII. Tumossie mocagounsie mecta KMIIT

33. Pexomennmanumy mo pacmoyioKeHHUIO M OPUEHTAIINHA KOMIIOHEHTOB Ha miate. OnpeneneHne pasMepoB
Ee4YaTHOH ILIATEI

34. OneMeHThl BHEITHETOKOHTAKTHPOBAHUS PAZFOAIEKTPOHHBIX Y3JI0B. DIEMEHTHI TECT-KOHTPOJIS
35. OO0w1as nocinen0BaTeIbHOCT MPOSKTUPOBAHUS PAIHOIEKTPOHHBIX y3110B ¢ KMII

36. Bapuants! yctanoBkun KMO. PazMeTka nocaogHoro Mmecta THIMYHBIX KoprycoB KMO.

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

n3roToBacHMs. Kiacchl rmeyaTHeix y3J10B

38.  OOecrieuenue MeXaHMYECKOH YCTOHYMBOCTH PaIMOAIIEKTPOHHBIX y3710B. O0ecieuenue
YCTOMYMBOCTH PaIMOAICKTPOHHOTO Y371a K BO3JCUCTBUIO KIIMMAaTHYECKUX (PaKTOPOB

39. PexomeHaanum 1o BHIMOIHEHHIO TPACCUPOBKH MeyaTHOU 1athl. OCOOEHHOCTH pa3paboTKu
MIEYaTHOMH IUIAThI C UCIOJIB30BaHKEM IporpaMmbl Sprint-Layout (v Jpyrux HCIOIb3yEeMbIX BaMU
pOrpaMM)

40. Oco0EHHOCTH TEXHOJIOTHH TIOBEPXHOCTHOTO MOHTa)Ka

41. IIpumeps! TOCTPOEHUS TEXHOJIOTHYECKOTO IMPOIIeCca M3TOTOBIEHHS Y3JI0B CO CMEIIaHHBIM



MOHTaXOM

42.
43.
44,
45,
46.

Hanecenne nasubHO# nactel 1 kiies. O00OpyAoBaHHE AT BHITIOIHEHHS OTIEpaLnii

INatika BosHOM mpumos. CenekTUBHAs Maika.

ITaitka IK-HarpeBoM, KOHBEKIIMOHHAS U Jla3epHasd Maiika

O6opynoBaHue s BHITOTHEHUS] PEMOHTHBIX paboT U pyYHOH Maiku. TeXHWKa pyIHON MaiKu

PaSHOBH}IHOCTI/I 1 IPUHIUAIIBI pa60TBI 060pyI[OBaHI/I$I AJ11 MOHTa>Xa KOMIIOHCHTOB Ha ITOBEPXHOCTh.

OCHOBHBIE Y3JbI aBTOMAaTOB MOHTa>Ka

47,
48.

OCco0EHHOCTH MOHTAaKa KOMIIOHEHTOB B OTBEPCTUA

BI/II[I)I 1 IPpUYKWHBI BOSHUKHOBCHUS HC(bCKTOB IIpHU U3TrOTOBJICHUU PAAUOIJICKTPOHHBIX Y3JIOB C

MOHTAQ>XOM Ha IMOBCPXHOCTH

49.
50.
51.
52.
53.
54,

55.
POC

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

KonTpons xauecTBa MOHTaxa

KoHTpois anmekTprdeckux mapaMeTpoB AIEKTPOHHBIX cOOpOK. Pa3aeneHre rpymmoBeIX 3aroTOBOK
UzroroBneHne mevaTHBIX IUIAT CyOTPAaKTUBHBIM U KOMOWMHHUPOBAHHBIM METOIOM

H3roroBienne nevyaTHeIX IIaT TEHTUHT-METOIOM U MeTonoM ITADOC

[TevaTHbIe MIATHI HA METAJUTMYECKOM OCHOBAaHUU

Penbednble neyaTHbIE TIIATHI

[ToHsATHE KOMIIOHOBKH. BHyTpeHHHH 1 BHCIIHSAA KOMIIOHOBKA. HpI/IMepBI KOMIIOHOBOYHBIX CXEM

KomnoHoBoYHbIE CXEMBI OJIOKOB

O61as mocae10BaTeIbHOCTh BHITOJHEHUSI KOMIIOHOBOYHBIX pa0OT Ha MpuMepe O0Kka
biioky KHMKHOM, KACCETHOM U BEEPHOU KOHCTPYKLIUU

KoncTpykiyu KopimycoB 6JI0KOB 1 TPUOOPOB

Bunet mznenwmii ('OCT 2.101-68) Buabl 1 KOMIDIEKTHOCTh IOKYMEHTOB

O603HaueHNe U3AEIUI 1 KOHCTPYKTOPCKUX JTokyMeHToB. Kimaccudukarop ECK/]
Texuunueckoe 3amanue Ha mpoekruposanue (I'OCT 15.001-88)

TexHuueckue TpeOOBaHUS TEXHHUYESCKOTO 33 JIaHHUs

IpaBuia BeimoHEHHs: TeKCTOBBIX TokyMeHToB (TOCT 2.105-95).

Cremudukanus (I'OCT 2.106-96). CoctaB cienudukanuy 1 3a0IHEHHE rpad U pa3aenos

Oo6mue TpedoBanus k padounm yepreskam ('OCT 2.109-73). BrimonHeHNE BUIOB U IPOCTAHOBKA

pa3MepoB. CripaBOYHBIE pa3MephI

67.

Oo6mue TpedoBanus k padounm yepreskam ('OCT 2.109-73). OGo3HaueHHUE MIEPOXOBATOCTH

MMOBCPXHOCTU U HOKpBITPIﬁ. Texauyeckue Tpe6OBaHI/I$[ Ha 4YCpTECIKax.

68.
69.

Ocobennoctn opopmieHus ueprexeit mewatusix miat (TOCT 2.417-91)

IIpaBuna BemoaHeHNI cOopounsix deprexeit (TOCT 2.109-73). OcoOeHHOCTH BBITIOTHCHUS

CcOOPOYHBIX YePTEKEN PaTUOINEKTPOHHBIX Y3II0B

70.

IIpaBuia BEITOTHEHUS cXeM dIeKTpuaeckux mpuHIUIHAIBHEIX (I'OCT 2.702-68). [IpaBmia



3aIOJIHCHUS IICPCUYHA 3JICMCHTOB

71.  TlpaBuia NOCTPOCHHS YCIOBHBIX TpadIeCKHX 0003HAUCHHUIT HIEMEHTOB I(POBOI 1 aHAIOTOBOA
texuuku (FOCT 2.743-91, TOCT 2.759-88)



