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Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
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COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmsi:
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[Mpodwis "DnekrpocHadxeHne"
roJl Hayaja noAroTosku 2022
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Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl

3aBenyromuii kadenpoii [anarymkun bopuc Bnagumuposuy



1. HEJIX OCBOEHUS JUCIUIIJINHBI

1.1

Lenpro QUCIUIUIIMHBI SBISIETCS 00eCIeUeHNE PACIIUPEHHOTO YPOBHS 3HAHNH, YMEHUH U HAaBBIKOB, HEOOXOAUMBIX JUIS
(dhopmHpoBaHUs cITOCOOHOCTH MPO(ECCHO-HANBHOM IKCILTyaTallil COBPEMEHHOTO 000PYIOBaHUS U IPUOOPOB, a TAKKE
YMEHHSI OCYIIECTBISITH IOCTAHOBKY M IIPOBEICHHE SKCIICPUMEHTOB MO 3aJaHHONH METOJMKE U aHAJIN3 UX PE3yJIbTaToB.

2. MECTO JUCIIMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: | OT/]

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

JuCHMIUINHBI U MPAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOM TUCHUILINHBI (MOXY/Is1) HEOOX0TUMO KaK
npeiIecTBYIOIIee:

3. KOMIIETEHIIMA OBYYAIOHMETI'OCs, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUITJINHbI

(MOJYJIST)

OIIK-2: Cnoco0eH pa3padaThiBaTh AATOPUTMBI H KOMIbIOTEPHbIe IPOrPAMMbI, IPUTOJHbIE 115 IPAKTHYECKOT0
NMpHMeHeHus!

OIIK-2.1: AJTFOpI/ITMI/I3I/IpyeT PCHICHUC 3aJa4 1 pCAIU3YyCT AJITOPUTMBI C UCIIOJIb30BAHHUEM ITPOTPAaMMHBIX CPEACTB

OIIK-2.2: TIpumenseT cpeacTBa HHYOPMAIIOHHBIX TEXHOJIIOTHH JUIS IOMCKA, XpaHEHHs, 00paOOTKH, aHAIN3a U IPEICTaBICHUS
uHpOpMaLUU

B pesyibTate 0CBOCHMSI AMCHUIIIMHBI 00Yy4AIOLIUICS 10JIKEH

31

3HaTh:

3.1.1

OcHoBHbIe TUIIBI JIorndeckux KoHTpoiuiepos (ITJIK) u ux ¢pyHKIMN, CXeMBI KOMIUIEKCOB TEXHUYECKHX CPEJICTB CHCTEM
YIPaBICHUS U 3aLUUThI, TpUHIMIEI IporpammupoBanus I1JIK u a3biku nporpammuposanus ITJIK.

3.2

Ymern:

321

Bemonasats Be16op ITJIK, ux mapameTpupoBaHue, pa3padaThiBaTh CXEMbI YIIPABICHUS U 3alUTHI ¢ Ucrob3oBanueM [1JIK,
nporpammupoBats ITJIK.

33

Buaagern:

33.1

Hagwikamu Bb10opa 1 naTerpanuu [1JIK B THITOBBIC CXeMBbI YIPaBJICHUS H 3allIUT, HACTPOWKH arapaTHBIX PECYpPCOB,
pa3paboTKU MPUKIATHOTO MporpaMMHOTo obecnieuernns st [TJIK.

4. CTPYKTYPA JUCHUILINHBI (MOIY.JI5)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHA/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATUSA / Kype AroT
Paszmen | Pasgen 1. Cdepnl npumenenns IIJIK. OcHoB-HBIe 31eMeHThI
crpyktypsI IIJIK. Buabl curnanos u conpsizxenue IIJIK ¢ BHemmHnMu
ycTpoiicTBaMH.
Cp /Cp/ 4 8 JI1.5 0
JI1.6J13.1
JI3.2
Paznen | Paspen 2. Pa3HOBMIHOCTH JATYMKOB M NPUEM-HUKOB CUTHAJIOB.
Hcnonb3oBaHue B cxeMax ynpaBJjieHHUs U 3alIIUTHI.
Cp /Cp/ 4 8 JI1.5 0
JI1.6J13.1
JI3.2
Paznen | Pa3zgen 3. Ilpumepst npumenenus IJIK. IoaroroBka nexoaHbix
JaHHbIX. O0-30p s13b1KOB U cpel nporpammuposanus IJIK.

Jlex IIpumep MOArOTOBKM MCXOAHBIX JAHHBIX JUIS MIPOCTEHIINX CITydaeB 4 1 JIT.1 JI1.2 0
MIPUMEHEHUS IPOTrPaMMHUPYEMBIX JTOTMYECKUX KOHTPOJUIEPOB — 1.4
MOTOJTHAEMBIH pe3epByap, Ooiiep u ap. JIT.7J13.1
OCOOCHHOCTH MPOTPAMMHPOBAHHUS JJOTHYSCKUX KOHTPOJUICPOB JIJIst JI3.2
peanbHBIX 3a1a4. B3anmHOE cOOTBETCTBHE U POPMBI COCTABICHHE
[porpamMm B pa3iuuHbIX Oasucax. /JIex/

Cp /Cp/ 4 8 JI.5 0
JI1.8J13.1
JI3.2




Paszmen | Pa3gen 4. IlporpamMmvupoBanue Ha si3bike PKC 1 cnucka
uHcTpyknuii. Ilpo-rpammupoBanne merogom ®BJ]

Jlek Hasnauenue cuMBOJIOB BXOJaM | BbIxoaaM. Mcrons30BaHNE MapKEPOB, 4 1 JIT.1JI1.2 0
TallMepoB, CYETUMKOB U IPYIUX 3JIEMEHTOB CTPYKTYphl. CIICOK JI1.3
HWHCTPYKLUI U €ro COOTBETCTBHE KOMaHAaM sA3bIKa PEJIEHHOKOHTAKTHBIX JI1.7J13.1
CXEM. JI3.2

[ToaroroBUTENEHBIC ONIEPAIH i OCMBICIICHHE alTOpUTMa paboTHI
KoHTpoJutepa. OCHOBHBIE (PYHKITHOHATBHBIC OJIOKH IIPOTPAMMBI.
O06paboTka aHAIOTOBBIX CUTHAJIOB. /JIek/

Cp | /Cp/ 4 10 T1.5 0
J11.8J13.1
3.2

5. COAEPKAHUE JUCLUIIIMHBI (MOIY.JIST)

Tema 1 [IporpamMmMupyeMbIi JTOTHUECKHI KOHTPOJIIEP KakK YIpaBisomas MUKpo-OBM ¢ cooTBeTCTBYIOIMMH OTOKaMH.
OcobeHHOCTH OpraHu3anuy nHTepdetica. Pabora nporpammel. TexHudeckue XapaKTepUCTUKH IIPOTPAMMHPYEMBIX JTIOTHUECKUX KOH
-TpoJu1epoB paznnuHbIx GupM. [{udpossie u ananorossie curaansl. @OpMbI IPeA-CTaBICHHS aHAJIOTOBBIX CUTHAJIOB. TOKOBBIC
CHUTHAJBI. BXOIHBIE 1 BEIXOAHBIE IIEIH IPOTPAMMHUPYEMBIX JJOTHIECKIX KOHTPOJUIEPOB.

[Iporpammupyemslif Toruueckuii KOHTPOIUIEp Kak yrnpasisomas MUKpo-OBM ¢ cooTBeTcTByrommMy 6okamMu. OcoOeHHOCTH
opranuzanuu uaTepdeiica. Pabora nporpammel. TexHuueckHe XapaKTePUCTUKU IPOTPAMMHPYEMBIX JIOTHUE-CKUX KOHTPOJIIIEPOB
paznnuHbIX Gupm. Lndposslie 1 aHanorosele curuansl. @opMbl IPECTaBICHNS aHATOTOBBIX CUTHAIOB. TOKOBBIC CHTHAIIBI.
BxomHBIE U BBIXOTHBIE [IETIN TPOTPAMMHPYEMBIX JIOTHYECKAX KOHTPOJIIEPOB.

Tema 2 VcionHeHHe BBIXOIHBIX II€NeH JaTYNKOB CUTHAIOB. Bompocs! pru3ndeckoro mogkI09eHHs JaTIUKOB U IPHEMHHIKOB
CHTHan0B. PacueT aneMeHTOB cornacyomux Hemnei.

VicrronmHeHMe BRIXOIHBIX [IeNel TaTYMKOB CUTHAJIOB. Bompock! (PH3HgecKoro MoAKIIIOYEHHS JaTYNKOB M IPHEMHHUKOB CUTHAJIOB.
Pacyer seMeHTOB coriacyro-1ux Lernen.

Tema 3 [Ipumep MOArOTOBKU MUCXOIHBIX JAHHBIX JUIS MPOCTEHIINX ClIydaeB IPUMEHEHHUS IPOrPAMMHUPYEMBIX JTIOTHUECKHUX
KOHTPOJUIEPOB — IIOIOJIHAEMBIH pe3epByap, Ooitiiep u 1p.

Oco0eHHOCTH POrpaMMUPOBAHHS JIOTHYECKAX KOHTPOJUIEPOB JUTA peaslbHbIX 3a1a4d. B3anmuoe cooTBeTcTBHE U (hOPMBI
COCTaBJICHHE TIPOTPAMM B PA3INYHBIX Oa-3Hcax.

ITpumep MOATOTOBKY UCXOJHBIX JAHHBIX AJIS MPOCTEHIINX CITydaeB MpUMe-HEHHs IPOrpaMMHUPYEMBIX JTOTHUYECKHX KOHTPOJLIEPOB —
TIOTIOJTHSACMBIN pe3epBy-ap, Ootiep u ap.

OcobOeHHOCTH MPOrPpaMMUPOBAHHS JIOTHUECKUX KOHTPOJUICPOB JUIA Peallb-HBIX 3a1a4. B3anMHOe cooTBeTCTBHE U (DOPMEI
COCTaBJIEHHE NIPOrPaMM B pa3Iny-HbIX Oa3ucax.

Tema 4 HasHadeHne cMMBOJIOB BX0OJlaM U BbIXozaM. Vcrionp30BaHHE MapKepOB, TaliMe-pOB, CYETYNKOB U APYTUX 2JIEMEHTOB
CTPYKTypbl. CIIUCOK HHCTPYKIMH U €r0 COOT-BETCTBUE KOMAaH/IaM SA3bIKa PEJICHHO-KOHTAKTHBIX CXEM.

[ToaroroBUTENBHBIE OMEPAIH M OCMBICIICHHE aNropuTMa paboTsl KOHTposepa. OCHOBHbIE (DyHKIMOHAIBHbIE OJOKHU IPOTrPaMMBL.
O6paboTKa aHAJIOTOBBIX CUTHAJIOB.

Haznauenue cuMBOJIOB BXOJaM U BbIxozaM. Vcronb30BaHNEe MapKepOB, Tali-MEPOB, CYETYUKOB U JPYIHX 3IEMEHTOB CTPYKTYPBIL.
CHHCOK HHCTPYKIUH U €r0 COOTBETCTBHE KOMAHIAM SI3BIKa PEICHHO-KOHTAKTHBIX CXEM.

IToaroroBUTENbHBIE OMEPALH M OCMBICICHUE alrOpUTMa pabOThl KOHTPOI-epa. OCHOBHBIE (PYHKIIMOHANBHBIE OJIOKH IPOrPaMMBI.
O0paboTka aHaNOroBEIX cUrHanoB. OnucaHue cpes IpOorpaMMHUPOBAHHUS:

Pabora B cpene nporpammupoBanust Alpha - Programming. OcHoBable 6s1oku. [IporpammupoBanue B cpene LOGO! Soft-Comfort.

6. ®POHJ OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

3ayer.

6.2. Tembl NMCLMEHHBIX PadoT

He npenycmotpeno

6.3. KoHTpoJIbHBIC BOIIPOCHI U 32 JaHUS

1. Ha IJIK gyepe3 koHTakT X1 mocrynaer IoCie10BaTeIbHOCTh UMITYJIbCOB AMUTENBHOCTBIO 0,2 ¢ KaXKbIi Yyepe3 IPOMEKYTOK
Bpemenu 0,1 c. Korna ux xommue-ctBo AocTUrHeT 200 Cu€TUuK BBIKIIOUUT TaliMep, KOTOPBIH Ha 5¢C MOAACT BHIXOIHOW CUTHAJ Ha
KoHTakKT Y 1. ITocne 3Toro c4éTunk OOHYIUTCSA U LMK HA4YHETCS cHOBa. COCTaBUTH IPOrpaMMy.

2. 3anporpammuposaTs 1t [TJIK FX nukandeckyio mociae0BaTeIbHOCTh HM-ITyIbCOB.

3. CocTaBUTh MaTEMaTHUECKYIO MOAEb JIEKTPOIPUBOJA MAHUITYIIATOPA.

4. CocTaBUTh MaTeMaTHYECKYIO MOJIEINb 3IEKTPONPHUBOJA OPHUEHTAINH BEICOKO-UaCTOTHOII aHTEHHBI.

5. CoctaButs nporpammy I1JIK Ansda peamnzanun ITH-perynsaTopa cKopocTH 3I€KTPONpHBOAa (pe3epHOro cTaHka, 3aiUCaHHYIO B
BUJIC CXEMBI PEIEHHO-KOHTAKTOPHOM JIOTHKU.

6.4. Meronnueckue MaTepuaJibl, onpeaeasaonue npoueaypbl OHeHUBaHUS




3ayer mo JUCHUIIIIMHE CTaBUTCA 110 UTOI'aM pa6OTBI 06yqa10meroc51 B TCUCHUE CEMECTPA, BHIPAKEHHBIM B BU/I€ BLITTIOJIHECHUSA U

3alIKTHI TA0OPATOPHBIX PabOT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOAY JIA)

7.1 PexoMeHnayemasi JuTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI1.1 | XaproB Bsiuecnas MukponpoueccopHble CUCTEMBIL: yuel. mocoOue s CTyIeHTOB By30B, | MockBa: Axaaemust, 2010
SIkoBneBHY oOyuaronuxcs o HanpasieHuto "MHpopMaTHKa 1 BEIYACITUTEIbHAS
TexHuka'", crell. "BerunciauTenbHble MalIMHbI, KOMITJIEKCHI, CUCTEMBbI
u cetn"
JI1.2 [JIebensko E.T. TeopeTudeckue OCHOBBI Nlepefadn HHpoOpMaImu: yaed. mocodbue Mocksa: Jlans, 2011
JI1.3 | Anekcees H.A. CynoBble MEKPOIIPOLIECCOPHEIE CHCTEMBI YIIPABICHUS: Cankr-Ilerepbypr: TMA
MIPOEKTUPOBAHHUE U IKCIUTyaTalHs uM. aaM. C. O. Makapoga,
2002
JI1.4 |Xanobwn Huxomait OJEKTPOHHBIE U MUKPOIIPOLIECCOPHBIE CUCTEMBI yIpaBieHus cynoBelx | Mocksa: IIpocnekrt, 2010
EropoBuu, AjlekCeeB | 9HEPreTHUECKHX U HIICKTPOIHEPreTHUECKUX YCTAHOBOK: yuel. s
Huxkonait AuapeeBudy, |cTya. BeICIIL yue0. 3aBeieHU, oOydatomumxcs mo Hamnpas. 180404
KpsinoB Anexcanap "DKCIUI. CYIOBOTO 3JIEKTPOOOOPY. U CPEIICTB aBTOMATHKHU"
ITerpoBuu
JI1.5 [Todman II. M., MHCcTpyMEHTHI IPOrpaMMUPOBAHUS IPOMBIIUIEHHBIX KOHTPOJLIEPOB. Kpacuosipck: Cubl'Y mm.
Kyznenos I1. A. CoDeSys: yuebHOe mocodue akagemuka M. @.
Pemmernéna, 2019
JI1.6 |Kapuanyn E. H., CoBpeMeHHBIC IPOMBIIIIICHHBIE KOHTPOJIJIEPHI: YIeOHOE mocoOre Kemeporo: KemI'VY, 2019
Kotnsapos P. B.
JI1.7 |Ilyxansckuii I'. 1., IIpoexTupoBaHue nHU(pPOBEIX YCTPOHCTB Cankr-IlerepOypr: Jlans,
Hosocensuesa T. 4. 2021
JI1.8 |Jlorunosa JI. H., [IporpaMmmupyembie KOHTPOJIIEPHL. S3BIK PeTeHHO-KOHTAKTHBIX CXEM Mocksa: PYT (MUUNT),
AmnToHoB [I. A. LD u npueMsl IpUKIIaIHOTO IPOTPaMMHPOBAHUS: YIeOHO- 2019
METOAMYECKOE IOCOOHe /ISl HanpaBiieHus moaAroToBku 27.04.04
«yTpaBiieHHE B TEXHUYECKUX CUCTEMax», MPOpMIb
CMHTEIJUIEKTyalbHOE YIPABIEHUE B TPAHCIIOPTHBIX
cucTeMax» (MarucTpsl) O9HOM (HOPMEI 00ydeHNUS
7.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3aryiaBue WznarenscTBo, rox
JI3.1 | Ky3uenos bopuc Meroauyeckne ykazaHHs K J1a00OpaTOPHEIM paboTaM 10 KypcaMm Hosocubupck: HI'ABT,
30cuMOBUY "Mukponporeccopsslie cpeactsa’, "MUKpoIpoLeccopHbIe CpeIcTBa 2007
u cucteMbl" ¥ "MHUKpOIPOLIeCCOPHBIE CUCTEMBI yIIpaBieHus"
JI3.2 | AepkoB K. B., [TporpamMMupoBaHre TPOMBIIIEHHOTO JIOTHYECKOr0 KOHTPOJLIepa: Owmck: OMI'VIIC, 2021
OopsBanuH A. B. y4e0HO-METOIMUECKOE TOCOOHE K BHIITOTHEHHIO KYpPCOBOTO TIPOCKTa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JTUCIIUITJIMHBI (MO Y JIS)
Hasnauenue Ob6opynoBaHue
[Tomemenue s | Kommnekr yde6HOW wmebenmm; ITIK — 1 mr., mnomkirodeHHBIX K cetd  "HHTepHeT" W
CaMOCTOSITENTFHON pabOThHI o0ecreynBalONIMX  JOCTYI B JJEKTPOHHYIO  WHPOPMAIMOHHO-00Pa30BATENBHYIO  Cpedy
YHuBepcurera
Y4eOGHo-Hccne0BaTeNbCKast Kommnexkr yuebHoit Mmebenu; MynpTuMeauiiHoe 000pyJOBaHHE: MPOEKTOp (CTAlMOHAPHBIN),
nabopatopus skpaH (crammonapubiii), IIK (mepenocHoit), TIK (cramuonapHsiii); JlabopaTopHble YCTaHOBKH:
«OnexkTpoobopynoBaHue u | Tpenaxkep mo pabore ¢ poboramu, Tpenaxkep /st paboTH ¢ cHCTeMaMM 0e30IacHOCTH Ha Oase
aBTOMAaTHUKa» - ydebHas | nporpamMupyeMslx koHTpoiutepos (IJIK), Tpemaxep mo paGoTe ¢ HMHTENIEKTyalbHBIM pelle,
ayautopust  ans  mposeneHus | TpeHaxep mo pabore ¢ yCTpOWCTBaMM IUIABHOTO IyCKa, TpeHaxep Uil oOydeHus paboTe c
71a00PaTOPHBIX 3aHATHH mpeoOpa3oBaTeIIMH  YacTOTHl Pa3IMYHOTO (YHKIMOHAIBHOTO Ha3HAUeHHs, TpeHaxep Ui
oOyueHust mo pabore c cepBompHBOgaMu, TpeHaxkep s oOydeHms mporpammupoBanuio I1JIK
(KOMITaKTHOTO, MOZIYTBHOTO THMA), TpeHaxep « TexHnueckoe 3peHuey, TpeHaxep «laTauxm»
JlaGoparopus AynuropHast nmocka; Komrutekr yue6HON Mebenu; IIK (cramuonaphsiii) 6 mr.; JlabopaTopHbie
aBTOMAaTHU3UPOBAHHOIO creHapl: DyHKIHMOHanNbHAas cxema osnekTpornpuBoga FRS-520 - acuHXpoOHHOrO JBUTATENS
DJIEKTPOIIPHUBOIA C | KOPOTKO3aMKHYTBIM ~ poTopoM, @DyHKIMOHaNbHAsd cXema onekrponpusoga FR-A-540 -
MUKPOIPOLIECCOPHBIM ACHHXPOHHOTO JBUraTelsl C KOPOTKO3aMKHYTHIM pPOTOpoM, CTEHJ OCHOBHBIX BCTPOCHHBIX U
yIpaBJIeHUEM - ydeOHasl | CHeNUANTBHBIX BCTPOCHHBIX (QYHKIMH, DyHKIMOHANBHAs cxeMma oayektponpuBoga FRE-540 -
aymuToOpWs U1 TPOBEACHHS | ACHHXPOHHOTO  JABHTATeNs C  KOPOTKO3aMKHYTBIM  poropoM, @DyHKIMOHaNbHas cxemMa
71a00PaTOPHBIX 3aHATHH cepBonpuBoga MR-J2-10C-S100, HWccnemoBanust pabotsr IIJIK FX2n-32CCL ¢ maHemsio
omneparopa; JlaboparopHoe obOopynoBanue: CuctemMa reHepaTop—ABUIaTeNb Ha OJHOM Bally, 3
mrt., Ocimniorpad C1-93, JIBurarens




YuebHas ayJUTOpHs
HPOBECHUS
JICKIMOHHOTO THIIA

IS
3aHATUI

AynutopHas pocka, 2 mrT.; Kommmekt ydeGHoN Mebenu; MynbTuMmenuitHoe o0OpyIZOBaHHUE:
IIpoekTop (mepeHocHOi), 9kpaH (ctanumoHapubiii), IIK (nmepenocnoi); JlaGopaTopHsbie
YCTaHOBKM: YHHBEpCalbHBIE YCTAHOBKH CO CMEHHBIMH maHemsmu (1-4), HccnemoBanme
HEYNPABIAEMBIX CXEM BBIIPAMIICHHS TEPEMEHHOTO TokKa, VcciemoBaHus Tpex(ha3HOTo IOy
VIPaBIsIEMOr0  THPUCTOPHOIO  BhIMpsAMuTens, MccnenoBanust — TpéxdaszHbli  MOCTOBOU
THPUCTOPHOH CXEMBI BBINPAMICHHS IEpeMEHHOro Toka; JlabopatopHoe o00OpynoBaHueE:
Ocummnorpag DS1102E, 8 mr., [udposoit mynstumerp ABM-4141, 4 mr., 'enepatop AWG-
4112, 4 mr., Hudposoit mummBoneT™MeTp ABM-1164, 4 mr., Ocummorpap MOS-620CH, 2
wr.; YueOHO-HarmsaHele mocoOus: OCHOBHBIC TMapaMeTpbl OHIOJAPHBIX  TPaH3UCTOPOB,
YHHBepcaIbHBIE M UMITYJIECHBIE TIOJTyIIPOBOJHUKOBEIC THOIBI




