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1. OBIIASI XAPAKTEPUCTHUKA PABOYE ITPOT'PAMMBI TIPO®ECCHOHAJILHOI'O MOJIYJISA
IIM.01 IIpoexTHpoBaHue NUPPOBLIX CHCTEM

1.1. O6aacTs NpUMeHEHNUs POrPaAMMBbI

Pabouast nporpamma npogecCHOHaIBHOTO MOYJIS SABJSIETCS YaCThIO IPOrPaMMBbI OATOTOBKH CIIEIIUAIUCTOB CPEJHETO

3BeHa (ayiee —

MIICC3) B cootBercTBUU ¢ PI'OC CIIO mno cnenuansaoctu 09.02.01 Komnvromepusie cucmemvl u

Komniexcol (ypOBeHb 6a30BO MOATOTOBKH) YKpYIHEHHOU Tpymis! cnennanbHocTeit (09.00.00 UundopmaTuka u
BBIYHMCJIUTE]bHAS TEXHUKA B 9aCTH OCBOCHHS OCHOBHOTO BHJa NpodeccroHansHo# nestensHocTH (BITI):
IIpoexTuposanue NU(POBBIX CHCTEM

Pabouas mporpamma mpogecCHOHaTBHOTO MOAYIISI MOXKET OBITh UCIIONIF30BaHa B JOITOTHUTEIHHOM IPO(eCcCHOHATEHOM
00pa3oBaHNM - TIOBBHINICHWE KBATH(PHUKALWH, IEPETOATOTOBKA W MPOQPECCHOHATBHON IOATOTOBKE PaOOTHHKOB B
o0acTé HHPOPMATHKH U BRIYUCITUTEIEHOW TEXHUKH IPH HATHMIHH CPpEeIHEro (TI0IHOT0) 001mero oopa3osanus. Pabodas

nporpaMmma MOXKET OBITH HUHTETpHUpOBaHa C JUCTAHIIMOHHBIMU KypCaMU IO CETCBBIM TCXHOJOTUAM KOMIIaHUU D-Link

OnbIT paboTHI HE TPeOyeTCs.

1.2. llesqs 1 muIaHUpYeMBbIe Pe3yJbTATHI 0CBOEHHS MPOdecCHOHATBLHOT0 MOAYJIS

B pesynbrare usydeHus npoecCHOHAIBHOTO MOJIYJS OOyYarolIMXCS JOJDKEH OCBOMTH OCHOBHOM BHI
JEATCIIBHOCTH NPOEKTUPOBAHME LU(PPOBBIX CHCTEM, M COOTBETCTBYIOIIHE €My OOLIME KOMIICTCHIIHU
npodeccrnoHabHBIE KOMIIETEHIINN:

1.2.1 [lepeyeHp 00IMNX KOMITCTCHITHHI:
Kon HaunmeHoBaHHe 00IIMX KOMIIETEHIIUIA

OK 01 Br16upath cioco0s! perreHus 3a1a4 mpoheCCHOHATBHOM NeTeTbHOCTH MPUMEHHUTENBHO K
pa3INYHBIM KOHTEKCTaM

OK 02 Hcnons30BaTh COBpEeMEHHBIE CPEICTBA TTOKMCKA, aHAIN3a U MHTEPIIPETAlMK HHPOPMAIIUH, 1
MH(OpMaLMOHHbIE TEXHOJIOTHH JUISI BBIIIOJIHEHHS 33/1a4 TPO(deccHOHAIbHO e TeIbHOCTH.

OK 03 [TnanupoBath U pean30BbIBaTH COOCTBEHHOE NMPO(ECCHOHANIBHOE U IMYHOCTHOE Pa3BUTHE,
NpeANPUHUMATENBCKYIO ACATEILHOCTD B IPOQeccCHoHaIbHOU cdepe, NCII0NIb30BaTh 3HAHUS 110
(hMHAHCOBOM rPaMOTHOCTH B Pa3JIMYHBIX KM3HEHHBIX CUTYalUsX.

OK 04 D¢ deKTUBHO B3aMMOEHCTBOBATh M PadOTATh B KOJUISKTHBE M KOMaHIe.

OK 05 OcCyuiecTBIATh YCTHYIO U MICEbMEHHYI0 KOMMYHHUKAIUIO Ha TOCYJapCTBEHHOM fA3bIke Poccuiickoit
Denepaliiyl ¢ y4eToM 0COOCHHOCTEH COIMANBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06 [IposBAATH rpa’kIaHCKO-NIATPUOTUYECKYIO MO3UIIHNI0, JEMOHCTPUPOBATH OCO3HAHHOE NIOBEJCHUE Ha
OCHOBE TPAJUIIMOHHBIX 00IEYETI0BEYECKUX IEHHOCTEH, B TOM YHCIIE C yUeTOM TapMOHHU3AINU
ME)KHAI[MOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUI, IPUMEHATh CTAaHIaPThHl aHTUKOPPYIIIIHOHHOTO
HNOBEJCHHUS.

OK 07 ConeficTBOBaTh COXPaHEHHUIO OKPYXKAOIICH CpelIbl, pecypcocOepeKeHUI0, IPUMEHSTH 3HAHUS 00
M3MEHEHNH KJIMMaTa, IPUHIUITEI OEPEXIIMBOTO ITPOU3BOICTBA, AP PEKTHBHO AEHCTBOBATH B
4Ype3BbIYANHBIX CUTYAIHSX.

OK 08 Hcnonp3oBate cpencTBa PU3MUSCKON KYIBTYPHI IS COXPaHEHHS U YKPETUICHHS 3JJ0POBbS B
nporuecce MpohecCHOHATIBHON ASTEIBHOCTH U MOIEPKaHNS HEOOXOJUMOTO YPOBHS (hH3HMUECKOH
HOJTrOTOBIEHHOCTH.

OK 09 [Tosp30BaThesl IPOQeCcCHOHANBHON JOKYMEHTAIMEH Ha TOCYJAPCTBEHHOM W HHOCTPAHHOM SI3bIKaX.

1.2.2. TlepeueHp npodeccHOHAIBHBIX KOMIIETEHIIUH:
Kon HaumeHoBaHHE BHI0B 1eAITEILHOCTH M NPO(decCHOHATIBHBIX KOMIEeTeHIUI
B 1 [IpoekTHpoBaHne NHPPOBEIX CHCTEM
MK 1.1. AHanu3upoBaTh TpeOOBAHMSI TEXHUUECKOTO 3aJaHUs Ha MPOCKTHUPOBAHKE IU(DPOBBIX CHCTEM.
K 1.2. PazpabaTsIBaTh CXEMBI 3IEKTPOHHBIX YCTPOHCTB HA OCHOBE MHTETPAIBHBIX CXEM Pa3HOH CTEIeHN
HMHTETPAIlMH B COOTBETCTBUH C TEXHHUYECKIM 33JaHHEM.
MK 1.3. OdopMIIATh TEXHUYIECKYIO TOKYMEHTAIIMIO Ha TPOSKTUPYEMBIE YCTPOHCTBA.
K 1.4. BrIMONHATE POTOTHIIMPOBAaHNE U(POBBIX CHCTEM, B TOM YHUCIIE — C IPUMEHEHNEM BUPTYaJIbHBIX
CPEACTB.
1.2.3. B pe3ynbrare 0CBOCHHS MPOBECCHOHAIBHOTO MOIYJISl 00YJIAIOLIHIACS JOJDKCH:
HNMeTh NpakTHYECKUI ONBIT BrrsBiienns nepBoHavaIbHEIX TPEOOBaHMHN 3aKa3UHKa;

I/IH(i)OpMI/IPOBaHI/ISI 3aKa34yuKa O BO3MOXXHOCTAX THIIOBBIX YCTpOﬁCTB;
OnpceaAc/ICHN BO3MOKHOCTHU COOTBETCTBUSA TUIIOBOT'O YCTpOﬁCTBa
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NIepBOHAYANILHBIM TPEOOBAHUIM 3aKa34HKa;

pa3paboTKu cxeM HU(PPOBBIX YCTPOHCTB Ha OCHOBE THITOBBIX PEILCHHUIT B
COOTBETCTBHH C TPEOOBAHUSIMU TEXHUUECKOTO 3aJaHus;

MO/ICTIMPOBaHMUS IU(PPOBBIX YCTPOHCTB B CHELUATTM3UPOBAHHBIX
IIporpamMMax;

CO3/1aHMs IPUHIUNHMATIBHBIX CXEM B CIIEIMAIM3UPOBAHHBIX IPOrpaMMax;

CO3/1aHHs PUCYHKOB II€YaTHBIX IUIAT B CIIEUAIN3UPOBAHHBIX IPOrPaMMaXx;

MPOBEICHUS NCTIBITAaHUI pa3pabaThIBAEMBIX CXEM LU(POBBIX yCTPOUCTB B
COOTBETCTBUM C IIPOTrPAMMOM U METOJAUKON UCTIBITAHUIL;

MOHTakKa MIEYaTHBIX IIAT MAKETOB YCTPOMCTB;

BBITIOJTHEHHS pab0OUNX YepTexel Ha pa3pabaTsiBacMble YCTPONCTBA,;

BHECEHUS UCIIPABIICHUH B TEXHUYECKYIO JOKYMEHTAIUIO HA YCTPOICTBA B
COOTBETCTBHH C PEIICHUSIMH, IPUHATHIMH IIPU PACCMOTPEHUH U 00CYKICHUN
BBINOJTHAEMOH paboTh;

(hopMHpOBaHUs JOKyMEHTAIMH /IS HPOU3BOJICTBA MIEYATHBIX IUIaT U
MOHTa’ka KOMIIOHEHTOB;

pa3paboTKu MacTep-Mo/IeIIH;

BBIOOpA TECTOBBIX BO3ICHCTBHIA;

TecTupoBaHus npororuna MC Ha KOPPEKTHOCTb MPUHATHIX PEIICHHH;
BBIOODP PEXHUMOB IS OTIAJKH;

MIPOBEICHUS NCTIBITAaHUH pa3pabaThIBAEMBIX IPOTOTHIIOB IIU(PPOBEIX
CHCTEM B COOTBETCTBHU C MPOrPaMMOI M METOAUKOM HCIBITAHHM.

Ymernb

NPUMEHATH METO/IBI aHaIM3a TPeOOBaHU;

NPUMEHATh PEKOMEHIyeMble HOpMaTHBHBIEC H PYKOBOSILIHE MAaTepUaibl Ha
pa3pabaTbiBaeMble IUPPOBBIE CUCTEMBI;

MMPUMEHATH CUCTEMbI aBTOMATU3UPOBAHHOT'O IIPOCKTUPOBAHUA,

OCYILIECTBIISITH KOMITBIOTEPHOE MOJIEIMPOBaHNE UPPOBBIX YCTPOICTB ¢
UCIIOJIb30BaHHEM KOHCTPYKTOPCKUX CHCTEM aBTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHHUS;

oopMIIATh Pe3yNIbTaThl TECTUPOBAHUS LUPPOBBIX YCTPOICTB;

NPUMEHATH PEKOMEHIyeMble HOpMaTHBHbIC H PYKOBOSIIHE MAaTepHaibl Ha
pa3pabaThIBacMyI0 TEXHHYECKYIO JTOKYMEHTALUIO;

TM0JIL30BATHCSI CTAHAAPTHBIM IPOrPaMMHBIM 00ECIIeYeHUEM TIPH
0(hOpPMIICHHH TOKYMEHTALIMY;

pa3pabaThIBaTh paboYHe YePTEKH B COOTBETCTBUH C TPeOOBAHUSIMHU
CTAHJAPTOB OPraHHU3AIMH, HALIMOHAJIBHBIX CTAaHAAPTOB M TEXHHYECKHX
pErIaMeHTOB;

MMPUMEHATH UMCIOIIUECCS 11a0JI0HEI JJIA COCTABJICHUSA TEXHUYCCKOM
JOKYMEHTAIUU,

HCTIONB30BaTh MPHUKIJIATHbIE TPOrPaMMBI IS Pa3pabOTKH KOHCTPYKTOPCKOM
JOKYMEHTAIUU,

paboTaTh B cpeiax MOJCIUPOBaHUS HU(POBBIX YCTPOHCTB U CUCTEM;

BBIIOJIHAThH TECTHPOBAHHE MPOTOTHIIOB.

3HaTn

OCHOBHBIE NTAPAMETPHI U YCIOBUS SKCIITyaTalluU CUCTEM;

0COOCHHOCTH TIOCTPOCHHUS, IPUMEHEHHS M MOAKIIIOYEHHSI OCHOBHBIX THIIOB
U(POBBIX yCTPOHUCTB;

JJIEKTPOHHBIE CIIPABOYHBIE CUCTEMBI 1 OMOIMOTEKN: HANMEHOBAHMUS,
BO3MOXKHOCTH M OPSIIOK paOOThI B HUX;

TEXHUYECKHE XapaKTePUCTUKHU TUIIOBBIX IIM(PPOBBIX YCTPOICTB;

0COOEHHOCTEH MPUMEHEHNS U ITOIKIIOUYEHIUS] OCHOBHBIX THUIIOB ITU(PPOBBIX
YCTpOIICTB;

OCHOBBI JJIEKTPOTEXHUKHU U CHJIOBOM OJICKTPOHUKH,

[I0JIyIPOBOXHUKOBOI 3JIEKTPOHUKU;

OCHOBBI ITU(PPOBOIT CXEMOTEXHHK;

OCHOBBI aHAJIOTOBOM CXEMOTEXHUKH;

OCHOBBI MUKPOIIPOLIECCOPOB;

OCHOBHBIE€ IIOHATHUS TEOPUM aBTOMATUYECKOT'O YIIPABJICHHUS;

HOMEHKJIATyPy OCHOBHBIX PaJUO3JIEKTPOHHBIX KOMIIOHCHTOB: HA3HAYCHUS,
TUIIBbL, XapaKTEPUCTUKUY;

THUIIbI, OCHOBHBIE XapAKTEPUCTUKHU, HA3HAYECHUE PAJUOMATEPUAIIOB;

THUIIbI, OCHOBHBIE XapPAKTEPUCTHKH, HA3HAUEHHE MAaTEPHAIOB 0a30BbIX
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HECYIIUX KOHCTPYKIMI paiHO3JIEKTPOHHBIX CPELICTB;

creliManbHble NaKeThl MPUKIAJHBIX IPOrpaMM AJIsl KOHCTPYHUPOBAHUS
PaIuodIEKTPOHHBIX CPEJCTB: HAMMEHOBAHMSI, BOBMOXKHOCTH U MOPSIIOK PabOTHI
B HUX;

OCHOBHBIE METO/IbI IPOBECHUS AIEKTPOTEXHUUECKUX U3MEPEHUN U
OCHOBBI METPOJIOTUY;

AIIEKTPOHHEIE CIIPaBOYHBIC CHCTEMBI 1 OMOIMOTEKH: HANMEHOBAHMS,
BO3MOJKHOCTH ¥ TIOPSIIOK pabOTHI B HUX;

BUJBI U COMEPKAHNE KOHCTPYKTOPCKOM TOKYMEHTAIIU! Ha H(POBEIC
YCTpOMCTBa,

OCHOBHBIE TpeOoBaHUS EMMHOM cHCTEMBI KOHCTPYKTOPCKOM TOKYMEHTAIIH
(manee - ECK]D);

npaBmiia 0pOpMIICHHSI 1 BHECEHHS I3MEHEHUH B TEXHUYECKYIO U
9KCIUTyaTallMOHHYIO JOKYMEHTAIHIO;

crielMajbHbIC MAKeThl MPUKIAJHBIX TPOTpaMM UIsl pa3paboTKu
KOHCTPYKTOPCKOM JOKyMEHTAaIlM1: HAUMEHOBAHUS, BOZMOYKHOCTH U TIOPSIOK
paboThI B HUX;

MPUKJIAIHBIE KOMITBIOTEPHBIE MPOTPAaMMBI JUIsl CO3JIaHuUs! rpadHueCcKuX
JOKYMEHTOB: HANMECHOBAHHS, BO3SMOXKHOCTH U TIOPSIOK PabOTHI B HUX;

TEXHUYECKHE XapaKTEPUCTHUKH THIIOBBIX IH(PPOBBIX YCTPOMCTB;

0COOEHHOCTEH IPUMEHEHHUS U MTOIKIFOYCHUS] OCHOBHBIX THUIIOB IIH(PPOBHIX
YCTPOMCTB;

CpeIBl MOICTHPOBAHUS IHU(PPOBBIX YCTPOHCTB U CUCTEM;

METO/IbI TIOCTPOSHHUS] KOMIBIOTEPHBIX MO/IENEi UPPOBBIX YCTPOICTB;

METO/Ibl 00eCIIeYeHHs KauecTBa Ha dTare NPOCKTHPOBAHHMS;

TpeOOBaHUs OXpaHbI TPY/a, OXKAPHOU, MPOMBIIUICHHOH, YKOJOTHUECKON
0€30IaCHOCTH U 3JeKTPOoOE30MacHOCTH.




2. CTPYKTYPA U COAEP KAHUE NTPO®ECCUOHAJIBHOI'O MOAYJIA

2.1. Ctpykrypa npo

€CCHOHAJIBHOI'0 MOAYJIsA

O0beM npogeccHoHATLHOI0 MOAYJIS, aK. Yac.

Ooyuenne mo MAK

2 g 5 IIpakTkmn
Koapl == E B ToM yncie
= P d =®
npogeccHoHANBHBIX HanmenoBanus pa3ienon Beero, uac. | = Z 4 JIaGopaTopHbIX. g =
" 001mux npodgeccnoHATBLHOT0 MOAYJIS s E 8 ° H KypcoBbIx ZE HpomsEotcTBeR
KOMIeTeH Hi EsS§ 8 NPaKTHYECKHX. pador Camocrosteann | £ =| YueOnas P A
mE A 3aHATHI (n £3 Hast
POEKTOB) as1 pabora g 2
=
S =
=
1 2 3 4 5 6 7 8 9 10 11
MJK.01.01 OcHoBBHI 80 44 70 34 16 10 72 180
gi (1)'11_ (gllf 019'4' MIPOEKTHPOBAHMUS TH(PPOBOI
) TEXHUKHU
TR 1-TIK 1.4, HMpgigiﬁonszzZiizoiﬁg)SOBI)IX ” » " * - .
OK 01-OK 09. cHeTeM
IK 1.1-I1K 1.4. YueOHas mpaKkTUKa 72
OK 01-OK 09.
IK 1.1-TIK 1.4. [TpousBoacTBeHHAs IPaKTHKA (T10 180 180
OK 01-OK 09. pOGUITIO CIEIHATBHOCTH), YaCOB
[IpomexyTouHas aTTecTaIys 1o:
MJIK.01.01: (3x3amen) 8
MJK.01.02: (3x3ameH) 8
[IM.01: sx3ameH 12
KBaJTU(PMKAIIMOHHBII
Bcezo: 434 352 148 74 16 22 72 180




2.2. TemaTHyecKHii J1aH U co/iep:kaHue nMpodeccuoHaabHoro moayJs (IIM)

HaumeHnoBaHue pa3aeioB YpoBennb
U TeM OCBOEHHS
Conep:xanue yueOHOro MaTepuaJa,
npogeccnoHaJIbHOIO
monyas (ITM), JabdopaTopHbie padoThl U NPAKTHYECKHUE 3aHITHSI, CAMOCTONITE/IbLHAS y4eOHasi padoTa 00yyarommuxcs, Oo0beMm, ak. 4 4
O KypcoBasi padora (IIpoeKT)
kypcoB (MJK)
1 2 3
Pa3nea 1. OcHOBBI NPOEeKTHPOBAHNS HU(POBOIl TEXHUKHU
MJK.01.01. OcHOBBI IPOEKTHPOBaHNS U (PPOBOI TEXHUKH
Tema 1.1. IIpakTHyeckne v JadopaTopHbie 3aHATUS
Apupmernyeckue IIpaktuueckoe 3ansatue Ne 1. [IepeBon 4ncen B cCTEMax CUUCIICHUS 3
OCHOBBI LM (pPOBOIi [Ipaktuueckoe 3anarue Ne 2. IIpeacrasnenue nanueix B OBM. Yucna ¢ 2
TeXHUKH (hUKCHPOBAHHON M IJIaBAIONICH TOUKOM
Tema 1.2. IIpakTHyeckue u 1a00paTOPHbIE 3AHATUS
Jlornyeckue 0CHOBbI [paktuueckoe 3anarue Ne 3. Munumuzanus Oynessix Gyukiuii (CJIHO, 3 5
M (pPOBOIi TEXHUKH CKH®)
[paktudeckoe 3ansatue Ne 4. MUHUMH3ANHUS JIOTHICCKUX (DYHKITHIA C 3
NIOMOIIBI0 auarpaMm Beiiua 2

[Ipaktuueckoe 3anarue Ne 5. ITocTpoeHHe JOrHYECKONW CXEMBI IO 3alaHHOMY
JIOTHIECKOMY BBIPKCHHIO

Tema 1.3.

Conepxanue




I pUHUUNBI OCTPOEHUS
nH(POBBIX y3J10B

OCHOBHBIE XapaKTEPUCTHKH HU(POBBIX MUKpOcxeM. IToHSITHE 31eMEHTOB, y3/I0B U YCTPOHCTB KOMIIBIOTEPHOI
cxeMoTexHHKH. Jlornka paboThl pyHKIMOHAIBHBIX Y310B KOMOMHAIIMOHHOTO H MOCJIE0BATEILHOTO THIIOB.
Bupl IBOMYHBIX CUTHAJIOB: OTEHIUATIbHBIC U UMITyJIbcHBIE. Kaccudukarys 3eMeHToB. XapakTepUCTHKU U
HapaMeTphl JOTHYECKUX 3JEMEHTOB.

KoMOnHanMoOHHBIE CXEMBI. DTalbl MPOEKTUPOBAaHHI KOMOMHAIIMOHHBIX cXeM. [IpoeKkTHpoBaHne 0JTHOBBIXOIHOMN
KOMOHMHAIIMOHHON cxeMbl. CHHTE3 KOMOMHAIIMOHHBIX MHOTOBBIXOJHBIX cxeM. OnpeaeneHne TMHaMHUYeCKUX
rapamMeTpoB KOMOMHAIIMOHHON cXeMbl. Peanu3zanus OyaeBbIX GpyHKIMI C TOMOIIBIO MOCTOSHHOTO
3allOMUHAIOLIETO YCTPOHCTBA.

ITocnenoBarensHbIe CXeMbI: TpUITEPHL. Tpurrepsl. OnpeneneHue 1 Ha3HAYCHNE TPUTTEPHBIX CXEM.
OneMeHTapHas 3armoMHuHaIomas siueiika. Kiaccuduxanus tpurrepoB. AcuHXpoHHBIH RS-Tpurrep. CHHXpOHHEIE
TPHUITEPHI CO CTATHYECKUM yIIpaBICHUEM 3amichio: RS-tpurrep, D-tpurrep, DV- tpurrep. CuaXpoHHBIE
IBYXCTyIEHYaThle Tpurrepsl. O0mas cTpykTypa IByxcTyneHdaroro Tpurrepa. [Ipuanmn padotsr: RS-tpurrepa,
JK-tpurrepa. [TapameTpsl CHHXPOHHBIX ABYXCTYNEHUATHIX TPUITepOB. CHHXPOHHBIE TPUTTEPHI ¢ AMHAMUYECKUM
ynpaBieHHeM 3anucbio: RS-tpurrep, D-tpurrep, DV-tpurrep, JK- tpurrep. luHamuueckue napaMeTpsl
CHHXPOHHBIX TPUITEPOB ¢ AMHAMHUUYECKUM YIPaBICHUEM 3aMIUCHIO

[MocnenoBartenbHbIe CXEMBI: PETHCTPBI M cueTunKH. OO0IIas XapaKTepUCTHKa PETHCTPOB M PETHCTPOBBIX (haiiiios.
Krnaccudukanms peructpoB. ¥YcraHoBo4YHbIe MUKpoorniepauni. OnHodazHblil 1 napadasHblii criocod 3ammcu
nHpopmanuu. 3anuck HHPOPMAIMU OT JBYX UCTOYHUKOB. PerrcTphl napauiesibHOro qeicTBus. Peructpol
CZBHUTA: BIICBO, BIPaBO. BpeMeHHbIe AuarpaMMbl paboThl PETHCTPOB MAPAILICIBLHOTO U NTOCIEA0BATEIEHOTO
neiicteusi. OcHoBHBIE cepunt UMC peructpoB. O01mas XxapakTepUCTHKA CICTINKOB IIU(PPOBBIX UMITYIIbCOB.
[Tpumenenne, knaccuukanys CUCTINKOB. J[BOMYHBIE CYMMHPYIOIIIE M BEIYUTAIOIINE CUCTUNKH. [ padbl
MIepEeX0/J0B CUETINKOB. PeBepcruBHBIE cueTINKH. J|BONIHO-AecATHYHBIE cueTInKH. CueTynk B Kogje «1 u3 N».
V35161 KOMOMHAIIMOHHOTO THMA: AemU(paTops!, mudparopsl. OOImas XxapaKTepUCTHKa AeIIH(PPATOPOB.
Knaccudukanms nemmdparopos. Jluneiinsie nemmdpaTopsl. [Inpamugansasie aemmdpaTopsl. [IpsMoyronsHble
neumgpartopsl. Kackagupoaunue nemidparopos. BeinosHeHHE TOrMUecKUX onepaui Ha aermundpaTopax.
O0wias xapakTepucTuka mudparopos. JBonunsie mudparopsl. [IpuopuTeTHblil mmppaTop KiaBuaTyphl.
KackaaupoBanue mudpaTopos.

V37161 KOMOMHAITMOHHOTO THIA: MYJIBTUIUIEKCOPHI, AEMYIbTHIIIEKCOPHI. O0IIas XxapakTepuCcTHKa
MYJIBTHIIEKCOPOB. Cxema MysbTHILIEKCOpa. KackaaupoBaHue MylbTHUIUIEKCOPOB. Peamu3ariust JorudecKux
GbyHKIMI Ha MyJIbTHIUIEKCOpax. MynbTHIUIEKCHpoBaHue miH. O01as XapakTepuCcTHKA JeMYJIbTHILNIEKCOPOB.
Cxema nemynbTuiiekcopa. KackanuposaHue AeMyIbTHIIIIEKCOPOB. JleMyIbTHINIEKCUPOBaHNE LIHH.

V35161 KOMOMHAIIMOHHOTO THMA: KoMIaparopsl. O0Iast XapakTepuCTHKa CXeM cpaBHeHHUs. Cxema CpaBHEHUs
CJIOB ¢ KOHCTaHTOH. CXeMa cpaBHEHHMS IBOMYHBIX cJI0B. [[puMeHeHne cxeM cpaBHEHHSI.

V35161 KOMOMHAIIMOHHOTO THIA: TIOJIyCyMMaTOPBI, cyMMaTopbl. O0Iast XapakTepUCTHKa CyMMaTOPOB.
Knaccudukanms cymmaropos. J{Bonynsie cymmaTtopbl. O THOpa3psiiHbIe CyMMaTopbl. MHOTOpaspsiiHbIe
CyMMAaTOpBI. JIBOMYHO — ZECATHYHBIE CYMMATOPBI.

l'[palcTuquKne M .ﬂaﬁopaTopHue 3AHATUHA

JlabopaToproe 3ansaTHe Ne 1. MccnenoBanue pabotsl RS- tpurrepos 3 2
JlabopaTopuoe 3ansaTHe Ne 2. HMccnenoBanne paboThl TPUITEPHBIX CXEM 3 2
JlabopaTopuoe 3ansaTHe Ne 3. Hccnenoanue paboThl peTHCTPOB 3 2
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JlabopaTopuoe 3austue Ne 4. VccenoBanue pabOThl CUSTYHKOB 3 2
JlaGoparoproe 3aHsTHe Ne 5. MccnemoBanue paboThl nemudpaTopoB 3 2
JlaGoparoproe 3ansTue Ne 6. MccienoBanue paboTsl MM(paTopoB 3 2
JlaGoparoproe 3ansTre Ne 7. MccnemoBanue paboThI CyMMaTOPOB 3 2
JlaGoparoproe 3ansaTue Ne 8. MccnenmoBanue padoThl MYJIBTHIICKCOPOB M IEMYJIbTHILICKCOPOB. 3 2
KonTpoJsbHas paGora
Tema 1.4. [pakTuyeckue u Ja00paTOPHbIE 3AHATUS
IIpHHIMIBI IOCTPOEHHS] JlabopaTopuoe 3ansaTHe Ne 9. MccnemoBanne padots AJIY. 3 2
UH(POBLIX ycTPOiicTB JlaGoparoproe 3aHsaTre Ne 10. CuHTe3 11 peanu3aliiy 3aJaHHbIX onepanni 3 2
Tema 1.5. [pakTuyeckue u Ja00paTOPHbIE 3aHATUS
Lugpo-anaorossie JlaboparopHoe 3ansrre Ne 11. OnpenencHue napamerpos ITATT 3 2
npeobpazosatenn (AL [ aGoparoproe sanstue Ne 12. Onpenenenne mapamerpos AL 3
M aHAJI0Tro-Hu(poBbIE 2
npeodpazoBatenu (AL
Tema 1.6. Coaep:xanue
3anoMuHaomue OO1mas xapakTepuCTHKa 3aIlIOMHHAIONINX ycTpoiicTB. @yHkunu namatu. Kinaccudukanms coBpeMeHHbIX 2
ycTpoiicTBa 3aIIOMMHAIOIINX YCTPOHCTB. OCHOBHBIE TapaMeTpsl TaMATH. OCHOBHBIE CTPYKTYPhI 3aIIOMHUHAIOIINX YCTPOHCTB.
OmnepaTruBHEIE 3artoMuHalomue ycrpoiictea (O3Y). O0mas xapakreprucTrka oneparuBHO# namsat. Tursr O3Y -
CTaTU4eCKoe U AMHaAMHIUYecKoe. BxomHsie u BeixoaHbie curHaiel O3Y. TpeboBaHMs K BpeMEHHBIM MTapaMeTpaMm.
Oprasn3anys peXuMOB 3aIiCcH / cCAUTHIBaHUS. [locTpoeH e MOy ITaMsTH.
IocrosaHRIE 3amoMuHaromue yeTpoiictBa (I13Y). O0mas xapakTepucTuka mocTossHHOM mamsata. Kiraccudpukamms
I13V. Dnementr! namstu [13Y. Opranuszanus pexxMMOB CUUTBIBAHUSA U IEPENIPOrPaMMUPOBAHHUSL.
Omm- mamaTe. O0mas xapakrepuctuka ¢idm- namsat. Kiraccudukanus G- namara. CTpykrypa
MuKpocxemsl G- namati 28F008SA (mnu ananora). OCHOBHBIE CUTHAJIBI.
Komi- mamsate. O61mas XxapakTepuCcTUKH KA1 - TaMsITH. [10THOCTBIO accorMaTuBHBIN K11, Kol- maMsiTh. ¢ IpsSMbIM
oToOpaxxeHreM. [T0THOCTBIO acCOITMAaTUBHBIN KII. MHOKECTBEHHO-aCCOITUATHBHBIN KOIII.
IIpakTHYecKHne U J1a00paTOPHBIE 3aHATUS
JlaGoparoproe 3anstue Ne 13. HccnegoBanue pabotel O3Y AMHAMHYECKOTO THIIA. 2 2
JlaGoparoproe 3ansTue Ne 14. ViccnenoBanue pexxuma ajpecanuu U GopMaToB KOMaH] MUKPOIIPOIIECCOopa. 2 2
CamocTosiTe/ibHasi padoTa 10
Paznen 2. Pa3pa6orka u nporoTunupoBanne nugpoBbIX CHCTEM
MJIK.01.02. Pa3paGoTka H NPOTOTHNMPOBAaHNUE IH(PPOBHIX CHCTEM
Tema 2.1. Coaep:xanue
Opranusanus OCHOBHBIE 33/la4M ¥ JTalbl NPOSKTHPOBAHUS LU(PPOBBIX YCTPOHCTB. BUABI HOPMATHBHO-TEXHUYECKOI 2
NPOEKTHPOBAHUS noxymentanuu (ECKJ, ECTA, ECIT/, ECTIIII, EC3KC).
3J1eKTPOHHOIT JloKkyMeHTanusi TEXHUUECKOTo mpoekTa. OgopMiieHHe BeIOMOCTH TEXHHYECKOTO TIPOEKTA.
anmapaTtypbl

10




IIpakTnyeckue u J1a00paTOPHBIE 3AHATHS

[Mpaktryeckoe 3ansitue Ne 1. OopmiteHns mepedHs 3JeMeHTOB K cxeme 3.
[paktryeckoe 3ansitue Ne 2. BykBeHHO-IIM(POBBIE TO3UIIMOHHBIE 0003HaYeHHs Ha cxeme J3.
[Mpaktryeckoe 3ansitue Ne 3. JlopaboTka cxembl O3 110 MHIMBHIYaJIbHBIM BapUAHTAM.

Tema 2.2.
YcaoBus dKCIIIyaTAAH
IH(POBBIX YCTPOHCTB

Coaep:xanue

VYcnoBus SKCIUTyaTaiy IU(POBBIX YCTPOUCTB, 0OECIIeYeHIE UX IOMEX0YCTOHYMBOCTH U TEIUIOBBIX PEKHMOB.
[Monsitre HapexxHocTH. OCHOBHASE HOPMATHUBHASI JOKYMEHTALIHS.

OOBEKTHI YCTAaHOBKH DA U MX XapaKTEPUCTUKHU. 3aBUCHMOCTh XapaKkTepa 1 MHTEHCUBHOCTH BO3JCHCTBUI
(TETUIOBBIX, MEXaHWYECKHX, arPECCHBHOM Cpeibl) OT TAKTHKH HCIIOIb30BAHUI M OOBEKTa, Ha KOTOPOM
IKCIUTyaTupyercs DA.

Kiaccudukauus no o6bekraM ycTaHOBKU. TpeGoBaHUs, MPEABIBIIEMbIe K KOHCTPYKIMU DA (TaKTHKO-
TEXHUYECKHE, KOHCTPYKTHBHO-TEXHOJIOTHYECKHE, IKCIUTyaTal[HOHHbIC, HAJIOKHOCTH H 3KOHOMHYECKHUE) IPU
0(hOpMIICHHHN TEXHUYESCKOTO 3aIaHUs.

IIpakTHYyecKue U 1a00PATOPHbIE 3aHATHS

IIpaktuaeckoe 3aaaTre Ne 4. ObecnieueHHE MOMEX0YCTOMUMBOCTH: pa3paboTKa IeTeH MMTaHusl.

[Ipaktuueckoe 3anarue Ne 5. Pacuér TennoBbIX MpoLEccoB B KOMIOHEHTax TI3.
[Ipaxtuyeckoe 3aaaTue Ne 6. OnpeneneHne KOHCTPYKTUBHBIX NTOKa3aTeel 2JIeKTPOHHOM anmapaTypsl.

Tema 2.3.
KouncTpyupoBanue
3J1EMEHTOB, Y3JI0B U
YCTPOMCTB 3JIEKTPOHHOM

Coaep:xanue

Moy npHBII MPUHIUI KOHCTpYHpOoBaHUa. KOHCTpyKTHBHAS HEepapXusl 3JIEMEHTOB Y3JI0B U ycTpoiicTs. [lonsaTHe
MOZyJIsl, uepapxus Moayneit. CTaHgapTH3aLus IPU MOAYJIEHOM IMPOEKTUPOBAHUH.
KOHCTpYKTHBHO-TEXHOJIOTMYECKHE MOTYJIN HYJIEBOTO YPOBHA (MUKpPOCXeMbI). THUIIBI ¥ TOATHUIIBI KOPITYCOB.

annapaTtypbl MukpocOOpKH KOHCTPYKTUBHO-TEXHOJIOTUYECKHE MOTYJIU TiepBoro ypoBHs (TI3).
IIpaBuia KOHCTPYUPOBaHUS MOAYJIEH IEPBOrO ypoBHA. IIpUHIUIIBI KOMIIOHOBKH MOJYJIEH BTOPOT'O U TPETHErO
YPOBHSL.
IIpakTHyeckue U Ja00paTOPHbIE 3AHATHUS
[Tpaktugeckoe 3aaarue Ne 7. CocraBieHue TabIHMIbI COSTUHEHUH.
[Ipaxtrueckoe 3araTue Ne 8. CoryacoBaHue napaMeTpoB COSIUHEHUH C AIEKTPOHHBIMH KOMIIOHEHTaMH Y3JI0B.
[paktrdeckoe 3aaaTre Ne 9. Bei6op THIOpa3MepOB MOYJICH HYJIEBOTO YPOBHSI.
Tema 2.4. Coaep:xanue
OcHOBBI OcHoBHBbIE OHATHSL. MIcXoHbIe TaHHBIE IS pa3paboTKy Texmnpoliecca. [locaenoBaTenbHOCTD U coliep KaHe
TeXHOJOTHYeCKUX paboT.
NpOIeCcCOB B [oHsiTHE O TEXHOJIOTUYHOCTH M3Aeni. [lokazaTenan TEXHOJOTMYHOCTH JeTaJIei M cOOPOYHBIX eIMHUI]
MpoU3BOJCTBE IIpakTnyeckue u J1a00paTOPHBIE 3AHATHS
3JIeKTPOHHON IIpaxtryeckoe 3anarue Ne 10. OnieHKa TEXHOTOTMYHOCTH U3JETUS
annapaTypsl
Tema 2.5. Coaep:xanue
TexHoJsiorus OO0urre cBeACHUS 0 MUKPOCXEMax M TEXHOJIOTHH X M3roToBICHUS. OCHOBHI TEXNPOIIECCOB IPOU3BOICTBA
H3rOTOBJIEHUS (M3roTOBIEHHE MOHOKPHCTAIJIOB, pe3Ka MOHOKPHCTAJUIOB, ITOJYUSHHE IIACTHH, H3TOTOBJIECHHE (DOTOIIA0IOHOB).
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MHKpOCXeM ITonynpoBoaHMKOBBIE MUKpOCcXeMbl. JlerupoBanue. @otonurorpadusi.
[IpakTuyeckue U Ja00paTOPHbIE 3aHATHS
Tema 2.6. Coaep:xanue

IleyaTHblE IIATHI

OO01rue cBeeHUS O TIEYaTHBIX IUIaTax. BUIB IeYaTHBIX TIIaT.

KoHcTpyKTHBHBIE XapaKTEepUCTUKU NEYATHBIX TUIaT. JInHEHHbIe pa3Mephl eYaTHBIX TIaT.

DIeKTpUUECKHE XapaKTEPUCTHKU MaTeprasioB. TexXHOIOTH4YeCKHe MPOLeCChl M3TOTOBJIECHUS MeUaTHBIX TIaT.
MeTo bl MeYaTHOTO MOHTaXa: Kiaccudukanms, ocooeHHocTr. OCHOBHOE 000pYI0BaHKE

IIpakTnyeckue u J1a00paTOPHBIE 3AHATHS

[paktrdeckoe 3anarue Ne 11. OnpeneneHue rabapuTHBIX pa3MEepOB MMEYATHON
IJIaThL.

[Ipaktudeckoe 3ansarue Ne 12. Pacuér aieMeHTOB Me4yaTHOI0 MOHTa)Ka Ha
TeYaTHOM IIaTe.

[Ipaxtrgeckoe 3anaTue Ne 13. PazpaboTka scku3a TpacCUPOBKHU I€YaTHOM
I1JIaThI.

[Ipaktudeckoe 3aaaTre Ne 14. Pa3paboTka 3CKH3a TPAaCCHPOBKH IMEYaTHON TLIATHI.

KonTpoJsbHas paGora

Tema 2.7.
CAIIP moaeanpoBanust
JIEKTPOHHBIX CHCTEM

Conepxanue

HpI/IHLII/Il'[LI 1 METOAbI MOACTIMPOBAHUS DJICKTPOHHBIX CXCM. OcHoBHEbIe dTanbl. [lorsTHe MMPOTOTUIIUPOBAHUA.
BXOI[HBI@ TCECTOBBIC BO3,Z[€ﬁCTBPI$I JUIL ONIPCACIICHNUA COOTBCTCTBHUA MOJACIIN Tpe6OBaHI/I$[M 3aJaHus.

IIpakTHyecKue U 1a00PATOPHbIE 3aHATHS

JlabopaToproe 3ansaTHe Ne 1. MonenupoBaHue 3JICKTPOHHBIX II(PPOBHIX CXEM 110 HHINBHIYATbHBIM 33 JaHHSM.

JlaGoparoproe 3ansaTre Ne 2. TecTrpoBaHue pa3pabOTaHHON MOIEIIH.

Tema 2.8.
CAIIP pas pa3paboTku
M (POBLIX YCTPOICTB.

Coaep:xanue

CAIIP JJIA IPOCKTUPOBAHUA IJICKTPHUUCCKUX CXEM U IPOCKTUPOBAHUA IEYATHBIX I1J1AT. CucreMbl CKBO3HOT'O
IIPOCKTUPOBAHUSA. DJIeMEeHTBI OCHOBHOTO MCHIO, MHCTPYMCHTBI.

HpOCKTHpOBaHI/Ie SJICKTPUICCKUX CXCM.

HpOCKTPIpOBaHI/Ie NICYAaTHBIX I1J1aT. CTaHI[apTBI Ha IMPOCKTUPOBAHUC TCUATHBIX IIAT.

IIpakTHyeckne u J1a00paTOPHbIE 3AHATUS

JlabopaToproe 3ansTue Ne 2. Co3ganue kommnoHeHTOB B CATIP
JlabopaToproe 3ansTue Ne 3. [IpoekTupoBanue cxemsl B CAIIP

JlabopaToproe 3ansTue Ne 4. [IpoekTrpoBanue meyatHoi miaTel B CATIP

Tema 2.9.

CoOopka M MOHTAXK
3JIEKTPOHHOM
anmapaTtypsbl

Coaep:xanue

C060poYHO-MOHTaKHBIE ONIEPAINH (COEANHEHUE METO/IOM IIIIACTHYECKOTO Ae(hOPMUPOBaHUs, IIaliKa, CBapKa,
CKJIEMBaHUE, HAMOTKA, HAKPYTKa).

COopKa 1 MOHTaX MOJYJIeH IEPBOT0 YPOBHS (KOMIUIEKTAIUS 3JIEMEHTOB, IIOATOTOBKA 3JIEMEHTOB K MOHTAXY,
YCTaHOBKA JIEMEHTOB Ha MEYaTHYIO IIIaTy U uX ¢ukcanus). TexHomaorus naiku. I pynmoBbie cocOOBI TaNKH.

l'[palcTuquKne M .ﬂaﬁopaTopHue 3AHATUHA

[Ipaktrueckoe 3aagrue Ne 15. OdopmiieHre JOKyMEHTallMN Ha MOHTaX.

ITpaktuaeckoe 3anatue Ne 16. Odopmienne crieiubrKalnuy 1Mo 3aIaHHOMY YEPTExKY.
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[Tpaktuaeckoe 3aaaTue Ne 17. OdopMieHne Texmnporecca COOPKH B JIEKTPOHHON MapIIPyTHOH KapTe.

Tema 2.10.
HapexxHocTh Ha dTanax
MPOEKTHPOBAHUSA H

Coaep:xanue

KommiekcHas cuctema KoHTpos kadectBa mudposoii Texanku. ['OCT 20.57.406. Cuctema nmokasareneit
KauecTBa.

NPOU3BOJCTBA KavecTBeHHbIE U KOIMYECTBEHHbIE OKA3aTeIN HaJe)KHOCTH. COCOOBI MOBBINICHUS HA/IS)KHOCTH Ha dTanax
MPOEKTUPOBAHUS U NPOU3BOJCTBA.
IIpakTHyeckue u J1a00paTOPHBIE 3aHATHS
Ipaktrueckoe 3anarue Ne 18. Ananu3 Hag&KHOCTH KOMIOHEHTOB pa3pabOTaHHOTO YCTPOWCTRA. 2
Tema 2.11. Copep:xanue
Jproausaiin OCHOBHBIE OHATHS U ONpeeNeHHs dproau3aiiHa. XapakTepuCcTUKa U KOIUYECTBEHHAs! OLIEHKA HTAIloB
(YHKIIMOHAIBEHOH JIESITENbHOCTH YeJIOBEKa-oneparopa
TpeboBanwust kK au3aiiHy HUQPOBBIX CUCTEM U JIEKTPOHHOMU armnaparypsl.
IIpakTHyeckue U Ja00paTOPHbIE 3AHATHS
Ipaktuueckoe 3anstue Ne 19. Pazpaborka au3aiina nu)poBOro yCTpoiCcTBa M0 HHANBUAYAILHOMY 3aaHUIO. 2
Tema 2.12. Coaep:xkanue
duznooruyecKne I'urueHnveckue nokasaTesy, periiaMeHTHPYIOIINE ypoBeHb KOM(OPTHOCTH cpeabl oOuTanus. OpraHu3arus
XapaKTEePUCTUKHU pabodero MecTa IpH HKCINTyaTauu TU(POBBIX CUCTEM H 3JIEKTPOHHOM ammmapaTypsbl.
YyeJ10BeKa-onepaTopa Texunka 6e30macHOCTH (TTO’KapHOH 1 31€KTPOOE30IIaCHOCTH) MPH AKCIUTyaTalluy MPH 3KCILTyaTalluy HU(PPOBBIX
CHCTEM M JIEKTPOHHOH anmnapartypsl. THIIOBEIE pa3aesbl HHCTPYKIHH.
IIpakTHYyecKue U 1a00PATOPHbIE 3aHATHS
[paxtraeckoe 3ararue Ne 20. PazpaboTka HHCTPYKIINH MTOIB30BATENS MUPPOBOTO YCTPOICTBA IO 2
WHIMBHIYJIHOMY 3aJIaHHIO.
CamocTosiTeTpbHasi padoTa 12
Kypcosoii npoexTt (padora)
Buinoanenue Kypcoseozo npoexma (padomut) no Mo0yJio A6A1eMcA 00A3AMenbHBIM.
TeMaTHKa KypCOBBIX NPOEKTOB (pPadoT)
HudpoBoii aBTOMAT «CBETOBOH JICHB»
Hudporoii 38B0HOK
HudpoBoii geTUTENH YaCTOTHI
udposoii 6510k MPOBEPKH MUKPOCXEM
Owmynsatop [13Y 14

Hudporoii 610k GopmupoBanus mudp

udpoBoe ycTpoHCTBO yrpaBIeHUs OTPYHKHBIM 3JIEKTPOHACOCOM
{udposoii vactoroMep-reHepaTop-yachl

{udpoBoe ycTpoicTBO ynpaBieHns CTUPATIbHON MalIHHBI
udposoii konoBseii 3aMox Ha MK myyax

IIporpammarop mukpocxem FLASH-namsti

Hudporoii mpoOHUK

[r¢poBoii My3bIKaTbHBIA 3BOHOK C aBTOMAaTHYECKHM TIepebopoM Memoauit
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Iudporoii cTabumuzaTop TeMIepaTypbl H BIAKHOCTH

Hudposoii TepMOMETP «IOM-YIIHLIA»

udpoBoe ycTpoicTBO CBETOBBIX 3 dekToB

udporoii NpoIyKTOBBIN T03UMETP

HIudparop u nemudparop cuCTeMsl TeJICyPaBICHHS

Hudposoii aBTOMaTHYECKNUIT TaiiMep

CUHXPOHHBIN CYETYHK ¢ KOI((PHUINEHTOM IepecdeTa ABEHaIaTh
CraBurarommii perucTp OJHOTAKTHOTO NEHCTBHS C «yIMHEHHBIM» aCHHXPOHHBIM D-TpHurrepom
AJIpecHBII cUETUYUK

Jemm¢paTop cHCTEMBI AUCTAHIIMOHHOTO YIPABICHUSA

JeTtexTop u3nydeHus paauonepetarnmx yCTpocTB

KsapreBsrit kanmnbpaTop

CaBuraronmi perucTp ABYXTaKTHOTO ACUCTBUS

ITpoOHUK - UHAMKATOP HU3KOYACTOTHBIX CUTHAJIOB

JleTeKTOp CKPBITOM MPOBOJKU C MOBBILIEHHON YyBCTBUTEIbHOCTHIO
CueTulK ¢ mapaniesbHO-TI0CIEeJ0BATEIEHBIM IIEPEHOCOM CUTHAJIOB
UMITyJICHOTO THIIA

HIudparop cucreMbl JUCTAHIIMOHHOTO YIPABICHHS

CrBurarouiii perucTp MHOrOTaKTHOTO IEHCTBUS

CaBuraronyii perucTp 0JHOTaKTHOTO AECHCTBHS, C paclapalIeIMBAHUEM HATPYy3KU
Pacnpenenurens Ha KOIbLIEBOM PETUCTPE

TpurrepHas 3amenka

Pacnpenenurens IMIyIbCOB Ha BOCEMb KaHAIIOB

Hudposoii puibTp

IlepecyeTHas cxema O MOJYJIIO MSATh, C 3aNPEIIAIONIIMH CBA3IMU
CHHXPOHHBIN CUETYHK C NAapauICIbHBIM IIEPEHOCOM CUTHAJIOB
ONeKTPOHHBIN Iaromep

Ofsi3aTeIbHbIE AyAUTOPHBIE YUeOHbIE 3aHATHSI 10 KYPCOBOMY MPOEKTY (padore)

14

CamocrosiTe1bHasi yuyeOHasi pabora o0yudalomerocsi HaJl KypcOBbIM MNpoeKkToM (padoToii) (yka3aTh BHIbI padoT ol0y4daromierocs,
HANpUMep: IUIAHMPOBAHHE BBINOJHEHHS KYypcOBOro mnpoekta (pa0oThl), ompejejeHHe 3aga4 padoTbl, H3y4YeHHe JIHTepPATYPHBIX
HCTOYHHKOB, MPOBe/IeHNEe NMPeANPOEeKTHOI0 HCCJIEI0BAHNA ...)
Y4yeOHast npakTuKa
Buasl pador:

—  aHanu3 TpeOOBaHMIT TEXHUYECKOTO 3a/1aHHS;

—  INpUMEHEHHE PEKOMEH/IyeMbIX HOPMATHBHBIX M PYKOBOSIIMX MaTepHaIoB Ha pa3padaTbiBacMble IN(PPOBHIE CHCTEMBI; 72

—  HCIOJIb30BaHHUE CUCTEM aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS B MIPOLIECCE BBHIMOJIHEHUS HHANBU Iy JIbHBIX 3aJJaHUl;
—  KOMITBIOTEpHOE MOJICTUPOBaHUE MU(PPOBBIX YCTPOUCTB B 3aIaHHOU cpeJie;
— odopmIieHHE PE3YIbTATOB TECTUPOBAHUS TU(DPOBBIX YCTPOKCTB;
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pa3paboTka u O(QOpPMIICHHE OTAEIBHBIX TEXHHYECKUX JJOKYMEHTOB C IPHMEHCHHEM CTaHZAPTHOTO IPOTPAaMMHOTO OOecreueHus,
MPUKIIAIHBIX IPOrPaMM U IA0JIOHOB;
TECTHPOBaHUE MPOTOTHUIIOB pa3pabaThIBAEMbBIX YCTPOHCTB.

IIpousBoacTBeHHASI MPAKTUKA (eC/IM MPeTyCMOTPEHA HTOroBasi (KOHIIEHTPUPOBAHHAS) MPAKTHKA)
Buasl padot:

BBISIBJICHHE TIEPBOHAYAJILHBIX TPEOOBaHU 3aKa34uHKa;

MH()OPMHUPOBaHKE 3aKa3YMKa O BO3SMOXKHOCTSX THUIIOBBIX YCTPONCTB;

OTIpeZIeTIEHIE BO3MOKHOCTH COOTBETCTBHS TUIIOBOTO YCTPOICTBA IIEPBOHAYAILHBIM TPEOOBAHISIM 3aKa34nKa,;

pa3paboTka cxeM HU(pPOBBIX YCTPOHCTB HA OCHOBE THIIOBBIX PEIICHNI B COOTBETCTBHH C TPEOOBAHUSIMU TEXHUUECKOTO 3aaHUS;
MOJICTTMPOBAHNUS HU(PPOBBIX YCTPOICTB B CHEHUATN3UPOBAHHBIX IPOTrpaMMax;

CO3J1aHHe MPUHIUIHANBHBIX CXEM B CHENMATH3UPOBAHHBIX ITPOrpaMMax;

CO3/1aHHE PUCYHKOB IIEYaTHBIX IUIAT B CHEIMATH3UPOBAHHBIX IPOrpaMMax;

NPOBEICHUE UCTIBITAHNI pa3pabaTbiBaeMbIX cXeM HU(POBBIX YCTPOWCTB B COOTBETCTBUH C IPOIPAMMOM M METOJIUKOMN UCTIBITAHHUH;
MOHTK II€YaTHBIX IUIAT MAKETOB YCTPOMCTB;

BBITIOJTHEHHE paboUKX yepTexel Ha pa3padaThiBaeMble YCTPOUCTBA;

BHECEHUE UCIPABJICHUI B TEXHUYECKYIO JOKYMEHTALMIO HA yCTPOMCTBA B COOTBETCTBUU C PEIICHUSMH, IPUHATHIMYU IIPU PACCMOTPEHUU U
00CY>XKICHUH BBITIOJIHAEMOI paboThI;

(hopMHpOBaHUs JOKYMEHTAIMHU JUIS IPOU3BOJICTBA IIEYATHBIX IUIAT U MOHTa)kKa KOMIIOHEHTOB;

pa3paboTka MacTep-MOAEIH;

BEIOOP TECTOBBIX BO3JCHCTBHIA;

TecTupoBaHus npototuna MC Ha KOPPEKTHOCTh MPUHATHIX PEILICHHH;

BBIOOD PEXXUMOB JUIS OTIIAAKH;

IpOBeIeHUE UCTIBITaHNH pa3pabaTbIBaeMbIX IPOTOTHIIOB IIH(POBBIX CUCTEM B COOTBETCTBHH C IPOrPaMMON M METOIMKOH HCIIBITAHHH.

180

Bcero

422
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3. YCJ0OBUA PEAIIMBAIINN ITPO®ECCUOHAJBHOI'O MOAYJIA

3.1. st peanu3anuy MporpamMmbl npogeccHoHATbHOr0 MOAYJIS A0JKHBI ObITH MPeIyCMOTPEHBI CJIeyIoIIHe
cnenuaJbHbIe MOMeNIeHUs:

Jlabopatopuu «IIpoekrupoBanus nuppPoBHIX cucTeM», «VHXEHEPHOW KOMIBIOTEPHOH TrpaduKi», OCHAILIEHHBIE B
COOTBeTCTBHH ¢ 1. 6.1.2.3 TIprmMepHOit paboueii mporpaMMEbl 10 CIEIHATEHOCTH.

Macrepckast « MOHTaka U TMPOTOTHIIMPOBAHUS ITH(PPOBEIX YCTPOUCTBY, OCHAIICHHAs B COOTBETCTBHH C 1. 6.1.2.4
IIprmepHOit paboueii mporpamMMEel 110 TaHHOH CIIEITHATFHOCTH.

OcHameHHbIe 6236l TPAKTHKH B COOTBETCTBUH ¢ T 6.1.2.5 mpuMmepHOii pabode mporpaMMBI MO CTICITHATEHOCTH.

3.2. UndopmanuoHHOe odecnedeHHEe peaju3ali NPporpaMmMbl

Jns peanuzanuu nporpaMMbl OMOIMOTEdHBIH (GOHI 00pa3oBaTeNbHON OpraHU3alUM IO0JKEH HMMETh IeYaTHbIC
n/unu JJIEKTPOHHBIE oOpa3oBaTenbHbIE u nH}pOpMaMOHHbIE pecypcbl
JUISL MCTIONIb30BaHKs B 00pa3zoBaTeibHOM mponecce. [Ipu ¢popmupoBanun OubinoreuHoro Gonaa odpasoBarenbHOR
OpraHM3aly BBIOMpAeTCss HE MEHEe OJHOI0 W3/IaHMs W3 MEepPEYUCICHHBIX HIDKE MEYaTHBIX U (WJIM) SJIEKTPOHHBIX
W3/1aHUI B KAYeCTBE OCHOBHOT'O, ITPU 3TOM CITUCOK MOJKET OBITh JIONOJIHEH JPYTHMH H3JaHUSIMH.

1.2.1. OcHOBHBIE IEYATHbIC H3TAHUA

1. IIporpammupoBanue B MHTEpHETE Bemei : yueOHoe mocodue / JI. b. dunmmnmosa, P. A. @ummmmos, A. C.
CazonoBa [um np.]. — MockBa : Pycaitnc, 2024. — 174 c¢. — ISBN 978-5-466-04116-3. — URL:
https://book.ru/book/951112

2. IIporpammupoBanue B MHTEpHETE Beeil : yueOHoe mocodue / JI. b. @ummmnmosa, P. A. @ummmmos, A. C.
CazonoBa [u np.]. — MocksBa : Pycaitnc, 2024. — 174 c¢. — ISBN 978-5-466-04116-3. — URL:
https://book.ru/book/951112

3. Crenuna, B. B. Apxurektypa DBM u BbluncinurensHblie cucteMsl: yueOHuk / B.B. Crenuna. — Mockaa:
KYPC : UH®PA-M, 2021. — 384 ¢. — (Cpennee npodeccuonanbaoe oopazosanue). - ISBN 978-5-906923-07-3.
4, Hlumog, O. B. IIporpaMMupyemble KOHTPOJUIEPHI B CHCTEMaxX IMPOMBIIIIEHHOH aBTOMAaTH3aluu: yuyeOHHK /

O.B. umos. — Mocksa: UTHOPA-M, 2021. — 365 c. + Jlon. marepuansl [DnekTpoHHbI pecypc]. — (Cpennee
npodeccronanpHOe oOpasoBanue). -ISBN 978-5-16-015321

1.2.2.  OcHoBHBIE YIEKTPOHHBIE H3TAHUSA

1. IIpoextuposanne mudpoBex ycrpoiicts: yueoHuk / A.B. Kuctpun, b.B. Koctpos, M.b. Hukugopos,
.. YcrrokoB. — Mocksa: KYPC: UH®OPA-M, 2019. — 352 ¢. — (Cpennee npodeccrnoHaisHOe 00pa3oBaHue). -
ISBN 978-5-906818-59-1. - Texkct: smekrponHbi. - URL: https://znanium.com/catalog/product/1002587 (mara
obpamenus: 09.12.2021). — Pexwum goctyna: mo momUcKe.

2. Uepenanos, A. K. MukpocxemoTexHuKa [DIeKTpoHHBIN pecypc]: yaeOHuk / A. K. Uepenanos. — M.:
HNH®PA-M, 2020. — 292 ¢. — Pexum mocryna: https://znanium.com/catalog/product/1043132.

3. MyxanuH, JI. . CxeMOTeXHHKa U3MEPUTEIbHBIX YCTPOHCTB : yueOHOe mocobue mus cmo / JI. T,
MyxanuH. — 2-e u3f., crep. — Cankt-IlerepOypr : Jlans, 2022. — 284 c. — ISBN 978-5-8114-8972-5. — Texcr :
SNIEKTPOHHBIN // Jlaus : amexTpoHHO-OubOnmMoreunas cucrema. — URL: https://e.lanbook.com/book/185993 —
PexxuM ocTymna: st aBTOPH3. MOJIB30BaTeNe.

1.2.3. JlonoJHUTEeIbHbIE€ HCTOYHUKH

1. Turos, B. C. IIpoexTupoBaHre aHAJIOTOBBIX H IIUPPOBBIX YCTPOUCTB: YueOHOE mocodue /

B.C. Turos, B.1. VBanoB, M.B. BoObips. - Mocksa: HULl UH®PA-M, 2017. - 143 c. (Bsiciiee obpa3oBaHue:
bakanaBpwuar). ISBN 978-5-16-009101-3. - Tekcrt: 3JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/422720.
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2. KOHTPOJIb U OHEHKA PE3YJBTATOB OCBOEHHUS NPO®PECCHUOHAJBHOI'O MOAYJIA

PesynbTaTtsl
(ocBOEHHBIE
npogeccnoHaJIbHbIE
KOMIIETEHIIHH)

OcHoBHBIE NOKa3aTeNN
OLICHKH pe3yJabTaTa

(I)OpMI)I H METOAbI KOHTPOJISI 1 OHEHKH

IIK 1.1.

AHanu3upoBatb TpeOOBaHUS
TEXHHYECKOTO 3aTaHNs Ha
MPOEKTHPOBaHNE A(PPOBBIX
YCTPOMCTB.

- BBINIOJTHEH aHAU3 Ha
HENPOTHBOPEYUBOCTh
TpeOoBaHNUI 3a1aHNU;

- OlpeieTIeHBI
HCXOJHBIC IaHHBIE U KPUTECPHU
OLICHKH COOTBETCTBUS
pe3ynbpTara TpeboBaHUAM
3aaHMs.

JleMOHCTpalOHHbII YK3aMeH

3amuTa KypcoBOTro IPOeKTa/padoThl
OkcrepTHOE HAOIIOIEHNE B TIpoIiecce YIeOHOH
U NIPOU3BOACTBEHHOM IPAKTHKU

K 1.2.

Pa3pabaTbIBaTh CXEMEI
U(POBBIX YCTPOKCTB Ha
OCHOBE MHTETPAIBbHBIX CXEM
Pa3HOM CTENEHU UHTErPaLluu
B COOTBCTCTBHUMU C
TEXHUYECKUM 33JJaHHUEM.

- pa3paboTraHa cxema
U(POBOro YCTPONCTBA U
MPOBEPEHBI PE3YJIHTATHI €€
(GYHKIIMOHUPOBAHUS HA
COOTBETCTBHE 33[aHHIO

JleMOHCTpallMOHHBIN YK3aMEH

3amuTa KypcoBOTro IpOeKTa/padoThl
OkcnepTHOE HAaOJIOICHHE B IIpoliecce yYeOHOH
U MIPOU3BOACTBEHHOM MPAKTHKU

IIK 1.3.

- BBINIOJIHCHA JleMOHCTpallMOHHBIN SK3aMEH
O opMIIATh TEXHIIECKYIO pa3paboTKa JOKYMEHTAlMd B | 3alllMTa KypCOBOIO MPOEKTa/padoThI
JIOKYMEHTAITHIO Ha o0beMe, onpeeNeHHoM | DKCIepTHOE HAOI0JeHHE B ITpolecce y4eOHoH
MIPOCKTHPYEMBIC YCTPOMCTBA. | 3afaHUEM Y TIPOW3BOACTBEHHOMN IPAKTHKHI
11K 1.4. — npencras | JleMOHCTpalMOHHBIN SK3aMEH
BreinonHaTe JeH MPOTOTUI ¥ BBIIOJHEHO | 3allMTa KypCOBOIO MPOEKTa/padoThI
MPOTOTHITHPOBAHIE TECTUPOBAHHE npoToTHna | DKCIEPTHOE HAONIOIEHHE B IIpoLecce yueOHOH

U(POBBIX CHCTEM, B TOM

pa3paboOTaHHOTO YCTPOUCTBA

U IIPOU3BOJICTBEHHOM NPAKTUKH

4ycClle — ¢ IPUMEHEHUEM
BUPTYaJIbHBIX CPEACTB.

Pe3yabTaThl (0CBOEHHbIE 001IHE
KOMIIETEHIIMH)

OcHOBHBIE IOKA3aTeJIH OLIEHKH pPe3yibTaTa

DopMBbI M METOABI
KOHTPOJISI M OLIEHKHU

OK 01 Bri6bupats crioco0sI
pelLIeHus 3a1a4
npohecCHOHANBHON NeSTeIBHOCTH
NPUMEHUTENBHO K Pa3INYHbIM
KOHTEKCTaM

OTIpeJIeJIeHBI 3a1a4H U IPOOIEMBI B
IPOoeCCHOHANBEHOM H COLIMAIEHOM KOHTEKCTE;
MIPOAHAIU3MUPOBAHBI 3aJa4H U IPOOIEMBI U
BBIJICNIEHBI €€ COCTABHBIE YaCTH;

OIIpEIEJICHBI ATAIBI PELICHUS 33/1a4H;
COCTAaBJICH IJIaH ACHCTBUS;

OIIpeieIeHbl HEOOXOJMBIE PECYPCHI;
OTIpeJIeJIEHBI METO/IBI PaOOTHI B
npodeccroHabHOI U CMEXHBIX cdepax;
pean30BaH COCTaBJICHHbIN I1JIaH;

JTaHa OLIEHKA Pe3yJIbTaTy U MOCIEICTBHUS CBOUX
JIEUCTBHI (CAMOCTOSTENIHO HIIN C TIOMOIIBIO
HACTaBHUKA)

OK 02 Ucnons3oBath
COBpEMEHHBIE CpEJICTBA ITOUCKa,
aHaJIM3a ¥ UHTEPIIPETALIH
nHpopmanuy, 1 THGOPMaLMOHHbIE
TEXHOJIOTHH JJIsl BBEITTOJTHEHHS
3a1a4 npodeccHoHaNbHON
JIeSTeIbHOCTH

OIIpEe/IeIIeHBI 3a/1auy ISl IIOMCKA HH(POPMAIHH,
HEOOXOANMBIE HCTOUYHUKH HH(OpMaLn;
CIUTAaHMPOBAH MPOLECC MOUCKA;
CTPYKTYpHpOBaHa MH(POPMAIHs, BbIIEJICHA
HanOoJee 3HaYMMast B IiepedHe HHPOPMALIH;
o(opMIIeHBI pe3yIbTaThI TONCKa,

MIPUMEHEHBI CPeNICTBA NHPOPMAIIMOHHBIX
TEXHOJIOTHH IS peIIeHus Mpo(ecCHOHATBHBIX
3ajay;

HCTIOJIB30BaHO COBPEMEHHOE MPOTPAMMHOE
obecriedeHre, pa3nuaHbIe HU(PPOBIE CPEACTBA
JUISL peIIeHus Mpo(ecCHOHATBHBIX 3a/1ad.

Wurepnperanus
pe3yIbTaToB
HaOIONEHUH 3a
JEITENBLHOCTRIO
oOyuJaromierocs B
Tporecce OCBOCHUS
o0Opa3zoBaTenpHON
POTPaMMBI
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OK 03 ITnanupoBaTs u
pea30BbIBATH COOCTBEHHOE
npohecCHOHATBHOE U THYHOCTHOE
pa3BUTHE, IPEANPUHUMATETBCKYIO
JIeATEIbHOCTD B
npodeccronansHOH cdepe,
UCIIONB30BATh 3HAHUS 110
(hMHAHCOBOHN TPAMOTHOCTH B
Pa3IMYHBIX KH3HECHHBIX

OIlpeziesieHa aKTyaJIbHOCTh HOPMaTHBHO-
IIPaBOBOH JOKYMEHTALUH B IPodecCHOHAIBHOM
JIeATEeIIbHOCTH;

MIPUMEHEHA COBPEMEHHasl HayYHast
npodeccroHaNbHast TEPMHUHOJIOTHS;

olpeJieNieHa TPaeKTopusl IPoheCCHOHATIBHOTO
Pa3BUTHA U caMOOOPa30BaHMUs; BEISIBICHEI
JOCTOMHCTBA M HEJOCTATKH KOMMEPUYECKOH UIIeH;
odopmIieH OM3HEC-TINIaH; PacCCYUTaH pa3Mep

CHUTYaLUsIX. BBIIUIAT 11O IPOLIGHTHBIM CTABKaM KPEIUTOBAHUS;
NPE3eHTOBAH OM3HEC-HUes; ONPENeIATh
WCTOYHHUKH (PMHAHCHPOBAHHS

OK 04 DddexTrBHO OpraHM30BaHa paboTa KOJUICKTUBA H KOMAH/IBL;

B3aUMOJICHCTBOBATh U pa6OTaTb B
KOJUICKTUBC U KOMaHAC

YCTaHOBJICHO B3aUMOJICUCTBUE C KOJUIETaMH,
PYKOBOJICTBOM, KJIHEHTaMH B XOJI€
npo(heCCHOHANBHOI IEITEIFHOCTH

OK 05 OcymiecTBasSTh YCTHYIO U
MICEMEHHYI0 KOMMYHHKAIIAIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit ®denepanuu ¢ yaeTom
0COOEHHOCTEHN COIMAIBLHOIO U
KYJIBTYPHOTO KOHTEKCTa

IPaMOTHO M3JI0KEHBI CBOU MBICIIH ¥ 0()OPMIICHBI
JOKYMEHTBHI TI0 TPO(eCCHOHATILHOW TEMaTHKE Ha
roCyZapCTBEHHOM SA3BIKE, IIPOsBIICHA
TOJIEPAHTHOCTh B Pa0OYEM KOJIJICKTHUBE

OK 06 IIposiBiATE rpax1aHCKO-
MaTPUOTHYECKYIO MO3UIIHIO,
JEMOHCTPHPOBATh OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE
TPaAMUIMOHHBIX O0IIEYEIOBEYECKUX
LIEHHOCTEH, B TOM YHCJIE C y4ETOM
TapMOHU3aUH MEKHAIIUOHAIIBHBIX
U MEXPEIUTHO3HBIX OTHOIIECHUH,
MPUMEHSATH CTAHJAPTHI
AHTUKOPPYNIUOHHOTO OBEACHUS

OIlCaHa 3HAYMMOCTh CBOCH CIICIITUAJIBHOCTH,
TMPUMEHCHBI CTaHAAPThI AaHTUKOPPYIIIHUOHHOTO
TIOBCACHMU A

OK 07 CopeiicTBOBaThH
COXPaHEHHIO OKPY’KaIOIEH Cpesibl,
pecypcocOepekeHuto, MPUMEHSITh
3HaHUSA 00 N3MEHEHHUHU KJIMMaTa,
MIPUHITUIEI OEPEeKITUBOTO
MpPOU3BOJICTBA, 3P HEKTUBHO
JIEHICTBOBATh B UPE3BbIYANHBIX
CUTYyaIMax

COOJIIOIEHBI HOPMBI HKOJIOTHUECKOM
0e30I1aCHOCTH;

OMpeIeIICHBI HATIPABJICHHUS PECyPCcOCOEpeKeHHUS B
paMKax npoQecCHOHAIBHOM ASSITEIBHOCTH 110
CHENUATBHOCTU

ocyliecTBIieHa paboTa ¢ COOII0ICHUEM
NPUHITUIIOB OEPEXKITUBOTO MPOU3BOJICTBA;
OpraHu3oBaHa MpodeccuoHaIbHAs IeSITeIbHOCTD
C Y4ETOM 3HaHUI 00 M3MEHEHUH KIMMATHIECKUX
YCIIOBHI pErHOHa.

OK 08 Ucmnonb30Bath cpecTBa
(hm3UYecKOi KyIbTyphI IS
COXPaHEHHUS U YKpPEeIJICHUs
310pOBbs B IIpOLIECCE
mpodecCHOHATBLHOM AesITEIbHOCTH
Y TIOJIZICpKaHMsI HEOOXOUMOTO
YPOBHS (hrU3HUECKOM
[MOJATOTOBJIEHHOCTH

BKJIFOUCHA (PU3KYJIBTYPHO-03/10POBUTEIBHYIO
JESTeAbHOCTD JJIs1 YKPEIICHHS 3[0POBbs,
JOCTHKEHHS )KU3HEHHBIX U ITPO(ECCHOHATBHBIX
helei;

MIPUMEHEHBI palliOHAIbHBIE TPHEMBI
JIBUTATENBHBIX QYHKIMH B podeccruoHansHON
JeSITeIbHOCTH;

HCTIOJTb30BaHbI CPEACTBA MPOPHUIAKTHKH
TIepeHaNpPsHKeHUS, XapaKTePHBIMHU JUIS
CHEeNHAITBHOCTH

OK 09 ITomp30oBaTbCs
npogeCcCUOHANTBHOM
JIOKYMEHTAIeH Ha
TOCYIapCTBCHHOM H HHOCTPaHHOM
SI3BIKAX

OCMBICIICHBI YE€TKO TIPON3HECEHHBIE
BBICKa3bIBaHHs Ha U3BECTHBIE TEMbI
(mpodeccroHabHBIE M OBITOBBIC), TOHNMaHHE
TEKCTOB Ha 0a30BbIe MPOQECCHOHATIBHBIE TEMBI;
y4yacTHe B IMAJIOrax Ha 3HAKOMBIE 00LIHe U
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podeCCHOHANLHBIE TEMBI;

MPOTUCAHBI TIPOCTHIE CBSI3HBIE COODIICHHS Ha
3HAKOMBIE MJIH HUHTEPECYIONIUE
poheCCHOHATIBHBIC TEMBI
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