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MHMNHOBPHAYKU POCCUN
\)} denepanbHOE rocyIapcTBEHHOE OI0/DKETHOE 00pa3oBaTebHOe
@ YUpEKICHHUE BBICLICTO 00pa30BaHUs

«Yensbunckuii rocygapcreensiid yausepcure (PI'BOY BO «Uenl'Vy)

Pabouas nporpamMMa TUCUUIUTHHBI "DJIEKTPOHUKA" IO HAMIPABJICHHUIO MOATOTOBKY (crienuanbaocTn) 22.03.01
"MarepuanoBeeHIEe U TEXHOJIOTHH MaTepHUaoB" HAIIPaBIEHHOCTH (MIpoduiio) OU3NKO-XUMUS POLIECCOB U cTp. 2
matepuanoB ®I'BOY BO «Yenl V»

Conepxanue

1. Ilenu ocBOCHUS TUCHUTUIUHBI

2. Mecro nucuuniunsl B cTpyktype OITOIT

3. Komnerenuuu obyuaroierocs, popmMupyemMbie B pe3ysibTaTe OCBOSHUS JUCITUTUTHHBI
(Momyst)

4. O0beM TUCIUTIINHBI (MOITYJIs)

5. CTpyKTypa U coJepKaHue JUCUUILIUHBI (MOYJIS)

6. @OHJ OLICHOYHBIX CPEICTB

6.1. Ilepeyenp BUIOB OLIEHOYHBIX CPENICTB

6.2. TUNOBBIE KOHTPOJIBHBIE 3aIAHUS U UHBIE MATEPHUAIIBI IS TEKYILIEH aTTeCTalun
6.3. TunoBbIE KOHTPOJIBHBIE BOIIPOCHI U 3aJaHUSA ISl IPOMEKYTOYHOM aTTECTALNN

6.4. Kputepuu onieHuBaHus

7. YueOHo-MeToAn4YecKoe U HHPOpMAIITMOHHOE 00eCTICUeHUE AUCITUTIIIMHBI (MOTYJIs)
7.1. Pexomenayemas nureparypa

7.2. llepedyenn pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHUKAaIIMOHHOM ceT "MHTepHeT"
7.3. Ilepeyenb MHPOPMAITMOHHBIX TEXHOJIOTHUIMA

8. MarepuanbHO-TeXHUYECKOE 0OecreueHrne JUCIUTUTHHBI (MOTYJIs)

9. MeTonuueckue ykazaHus JUisi 00y4aroIuxcs M0 OCBOCHUIO TUCIMUIUIMHBI (MOTYJIs)
10. CiennanbHbIe YCIOBUSI OCBOCHUS JUCIIUIUIMHBI O0YYAIOIIMMUCS ¢ MHBAJTUIHOCTHIO U
OTPaHUYECHHBIMH BO3MOKHOCTSMHU 3/I0POBBS
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MHMNHOBPHAYKU POCCUN
\)} denepanbHOE rocyIapcTBEHHOE OI0/DKETHOE 00pa3oBaTebHOe
@ yUpEKICHHE BBICLICTO 00pa3oBaHUs

«Yensbunckuii rocynapcreenusiid yausepcure (PI'BOY BO «Uenl'Vy)

Pabouas nporpaMMa IUCUUIUIMHBI "DJIEKTPOHUKA'" MO HAIIPABJICHHUIO MOATOTOBKY (crnenuansHocTn) 22.03.01
"MarepuanoBeeHIEe 1 TEXHOJIOTHH MaTepHUaoB" HaIPaBIeHHOCTH (Ipoduiio) OU3NKO-XUMUS IPOLIECCOB U cTp. 3
matepuanoB ®I'BOY BO «Yenl V»

1. HEJIX OCBOEHMA NTUCHUTIINHBI

HGHB OCBOCHHSA OUCHUIIIMHBI (<3J'ICKTp0HI/IKa>> COCTOUT B yFHyﬁHeHI/II/I 3HaHUHN CTYACHTOB B (1)I/I3I/II(6 U N3YyHUCHUU OCHOB 3JICKTPOHUKH

MHaukaTopsl JOCTHKEHNUS KOMIIETSHIIUN:

OIIK-1.1. Mcnonp3yer MaTeMaTU4eCKUil anmapar Ajs OIUCAHUs, aHAIN3a, TEOPETUIECKOr0 U SKCIIEPUMEHTATIBHOIO UCCIICIOBAHUS U
MOJIEITIPOBAHHS (PU3MIECKIX U XUMHIECKHUX CHCTEM, SBICHHH M IPOIIECCOB

OIIK-1.2. Mcnonb3yeT (pU3HUECKUE 3aKOHBI M IPUHIUILI B CBOEH MPO(ECCHOHAIBHOI NeATeIbHOCTH

OIIK-1.3. MCHOJ’ILSyeT OCHOBHBIC OKCIIEPUMCHTAJIbHBIC METOABI ONIPEACIICHUA (1)1/13I/IKO-XI/IMI/I‘IGCKI/IX CBOMCTB MaTe€puajioB U U3eIui
N3 HUX

OIIK-4.1. CocTaBnsieT OTYETHI 10 Y4eOHO-UCCIIEIOBATEIBCKON EATEIBHOCTH, BKIIOUAs aHAIN3 SKCIEPHUMEHTAIBHBIX PE3yJIbTaToB,
COIOCTABJICHHS UX C U3BECTHBIMHU aHAJIOTAMU

OIIK-4.2. ®opmupyeT AEMOHCTPALMOHHBIH MaTepHai M IPEJCTaBIseT Pe3yJIbTaThl CBOCH HCCIIEOBATEIbCKON NEATEIbHOCTH Ha
HaYYHBIX KOH(PEPEHIHAX, BO BPEeMs IIPOMEKYTOUHBIX I UTOTOBBIX ATTECTALHH.

OIIK-6.1. Onpenensier nepeyeHb 000pyIOBaHMS Ha IIPOM3BOJACTBE M B JabopaTopuu, odecredynBaroniee 0e30macHoe MPOU3BOICTBO
NPY U3TOTOBJIICHUH KOMITO3UIIMOHHBIX MAaTEPUAIIOB U U3ACIHN U3 HUX.

OIIK-6.2. OueHrBaeT TEXHOJIOTHH W3TOTOBJICHHS KOMIO3UIIMOHHBIX MATEPUANIOB M M3ICIHHA M3 HUX C MO3UIIMH 0E30MacHOCTH U
3¢ GEKTUBHOCTH.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OITOIT: b1.0.07

2.1 TpeGoBaHus K NpeIBapPUTEIbHOI NOAT0OTOBKE 00y4Yalolerocs:

dusuka

MaremaTuueckuii aHaanu3

Jluneiinas anredpa

AHanmuTHyeckas reomMeTpust

2.2 JIncuMnIuHbI M MPAKTUKH, VIS KOTOPBIX OCBOEHHE JaAHHOH JUCHUIIUHBI (MOAYJIs1) HE00X0AMMO KaK MpeAllecTBYIoIIee:

ITponsBoacTBEeHHAs MpaKTHKA (HAyYHO-UCCIEA0OBATENbCKas paboTa)

IIponsBonacTBEeHHAs MMPAKTHKA (IPEAIUIUIOMHAS IPAKTHKA)

IMoaroroBka K mpoweaype 3allUThl U 3alIMTa BBITYCKHOH KBATU(PHKAIIMOHHON padoThI

3. KOMIIETEHIINH OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUSA JUCIHUIIJIMHBI
MmonyJis)

OIIK-6: CriocodeH NpUHUMATH 000CHOBAHHbIE TEXHHYECKHE PellleHUsI B MPo(deccuoHalbLHOM AeATeIbHOCTH, BLIOUPATh
3¢ ¢eKkTUBHBIE H De30MACHbIE TEXHMYECKHE CPEICTBA H TEXHOJIOTHHU

3HaTh:

Huns noctmxenus unaukaropos OITK-6.1, OITK-6.2: 3naTh nepedeHb 000pyI0OBaHUS HA TIPOU3BOJICTBE U B JIAOOPATOPUU

YMeThb:

Jns poctuxenus uuaukaropo OIIK-6.1: VMeTs ompenensTs IepedeHb 00OpYJOBaHUS Ha HPOU3BOJACTBE U B JabOpaTOpuH,
obecrieunBaromniee 6e30MacHOE IPOM3BOCTBO MTPH U3TOTOBJICHAN KOMITO3UIIMOHHBIX MAaTEPHAIOB U U3JEIHil U3 HUX

Baagern:

Hnsa  noctmwxkenus wunaukaropoB OIIK-6.2: Bragers HaBbIkaMHM OLEHMBAHUS TEXHOJOTMH W3TOTOBJICHUS KOMITO3UIIMOHHBIX
MaTepHaloB WM H3JCIUH M3 HHX C MO3MIUH 0e30macHOCTH U 3()(eKkTUBHOCTH (MOJIB30BAHUS KOHTPOJBHO-M3MEPHUTEIBHBIMU
npubopamu, BeIOupas 3¢ GeKTUBHbIE U O€30MaCHbIe TEXHUUYECKUE CPEICTBA U TEXHOJIOTUH)

OIIK-4: Cnioco0eH NpoBOAUTH N3MepeHUsi U Hala0aeHus B cepe npodeccHOHAIBLHOM 1eaTeJILHOCTH, 00padaThIBaTh U
NMPEeACTABJATH IKCIIEPUMEHTAJIbHBIE JaHHbIE

3HaTh:

Hns noctmwxenus naaukatopoB OIIK-4.1, OIIK-4.2: 3HaTh cocTaBieHne OTIETOB MO YUeOHO-HCCIe0BATEILCKON AesITeNbHOCTH (TI0
1a00paTOPHBIM PabOTaM AJIEKTPOHHUKH)

© ®I'bOY BO «Ueal'V»




MIJHOBPHAYKU POCCHUUN
\)} denepanbHOE rocyIapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOS
@ yUpEKICHHUE BBICLIECTO 00pa30BaHUs

«Yensbunckuii rocygapcrseHubiid yausepeure™ (PI'BOY BO «Uenl'Vy)

Pabouas nporpaMma JUCHUILIHHEL "DIEKTPOHUKA" IO HAIIPABICHHIO OATOTOBKH (crienuanibHocT) 22.03.01
"MaTtepuaioBe/ieHIe U TEXHOJIOTHU MaTepuasioB HampasieHHOCTH (Tpoduino) OU3NKO-XHUMHUSI TIPOLECCOB U cTp. 4
matepuaioB ®I'BOY BO «Uenl'Y»

YMeTh:

Jns noctrxenns naaukaropa OITK-4.1: YMeTb cocTaBisTh OTYETHI [0 yU4eOHO-HUCCIIeI0BATENbCKON ESITeIbHOCTH, BKIIIOYAst aHAIIU3
9KCIIEPUMEHTAIBHBIX PE3YIbTaTOB, CONOCTABICHHS X C M3BECTHBIMHU aHAIOTaMH (IPOBOANUTH M3MEPEHHs U HAOMIOAEHUs B 00JacTH
3JIEKTPOHHUKH, COOMPATh ¥ HACTPaMBaTh MPOCTEHUIINE 3JIEKTPOHHBIE CXEMbl OCHOBHBIX ()YHKLIMOHAJIBHBIX YCTPOICTB, paCCUUTHIBATH
IIapaMeTpHhl MEKTPUUECKUX CXEM, COCTABIATE OTYETHI 110 Ja00OPAaTOPHBIM Pa00TaM SIEKTPOHUKH)

Baagers:

Hns poctmwkenns maaukatopa OITK-4.2: Bragers HaBbIKaMy (OPMHPOBAHHUS EMOHCTPALIMOHHOTO MaTephaia M IMPeACTaBICHUS
pE3yNbTaTOB CBOEH HCCIIEAOBATENbCKON NEATEIbHOCTH Ha HAyYHBIX KOH(EPEHLUSIX, BO BpeMsl NPOMEXYTOUHBIX U HTOTOBBIX
aTTecTanuil (aHaJIM3a HAYYHO-TEXHUYECKOW JINTepaTyphbl, MOJEITUPOBAHUS paOOThI IEKTPOHHBIX CXEM)

OIIK-1: CnocodeH pemiaTth 3a1a4u NpogeccuoHaILHOMH AeATeJbHOCTH, MPUMEHsISI METOAbI MO/IeJINPOBAHMS,
MaTeMaTHYeCKOro aHAJIN3a, eCTeCTBEHHOHAYYHbIE U 001LeNHKeHEePHbIEe 3HAHUS

3HaTh:

Hns  nmoctwxkenust waamkaropa OIIK-1.1: 3nate Maremarwdeckwii ammapar [js ONHCAHUS, aHaln3a, TEOPETHYECKOTO U
9KCIIEPUMEHTAJIBHOIO UCCIICAOBAHUS M MOJCIUPOBAHUS SIBICHUN M MPOLIECCOB B DJIEKTPOHUKE (OCHOBHBIC TOHSATHUS JEKTPOHUKH;
(u3nvecKkue MPUHIUIBI paOOThI ANEKTPOHHBIX TEXHHYECKUX CPEJICTB)

YMerh:

Hns noctiokenus uHaukaropa OITK-1.2: YMmers ucnonb3oBaTh (U3UUECKUE 3aKOHBI M TPUHIMIIBI B CBOCH MPOQEeCCHOHANTBHOU
JeSITeNbHOCTH (BBIOMpATh 3JIEKTPOHHBIE YCTPOMCTBA, cOOMpaTh M HACTpaWBaTh IMPOCTEUIINME 3JIEKTPOHHBIE CXEMbl OCHOBHBIX
(YHKINOHAIBHBIX YCTPOHCTB)

Baanern:

Hns noctmxennst nngukatopa OIIK-1.3: BnageTs HaBbIKaMH HCIIOIB30BaHUSI OCHOBHBIX SKCIIEPUMEHTAIBHBIX METOI0B ONPEAETICHIS
(PU3UKO-XMMUYECKUX CBOWCTB MaTepHAJIOB U M3/IEIHMN U3 HUX (METO/IaMH pPelleHNs] KOHKPETHBIX 3a/1a4 IyTeM BbIOOpa 000py10BaHUs
13 KaTaJIOrOB WM Pa3pabOTKU 3JIEKTPOHHBIX TEXHUUECKUX CPENICTB)

B pe3yabTaTe 0OCBOCHUA TUCHUIIMHBI 06yqa|01unﬁcu HOJIZKEH

3.1|3naTnb:

3.1.1|oCHOBHBIE TTOHATHSI DIEKTPOHUKH;

3.1.2|ocHOBHBIE HU3UIECKUE TPUHLUIEI PAOOTHI SJIEKTPOHHBIX TEXHUIECKHUX CPEACTB;

3.1.3|npyHLUIBI TOCTPOEHUS JIEKTPOHHBIX CXEM;

3.1.4|oLeHKy MOrPEeIHOCTH U3MEPUTEIBHBIX IPUOOPOB

3.2({¥Ymerh:

3.2.1|cobupaTh U HacTpauBaTh IPOCTEHIINE FIEKTPOHHbBIE CXEMbI OCHOBHBIX (DYHKIIMOHAIBHBIX YCTPOHCTB;

3.2.2|paccunThIBaTh ApaMeTPhl AIEKTPUIECKUX CXEM;

3.2.3|ucnonp30BaTh HHGOPMALMOHHbBIE TEXHOJIOTUH /11 aBTOMATH3aLUH PACUETOB IICKTPOHHBIX CXEM

3.3|Baaaern:

3.3.1|MeTogamu perieHHus KOHKPETHBIX 33/1a4 IIyTeM BHIOOpa 00OpYIOBAHUS W3 KaTaJOrOB WM pa3pabOTKH ICKTPOHHBIX
TEXHUYECKUX CPE/CTB;

3.3.2|merogamMu  BBIOOpPA KOHTPOJIbHO-U3MEPUTENbHBIX HPUOOPOB I M3MEPEHMH, aHalu3a HayYHO-TEXHUYECKOH
JUTEPaTypHl, MOJEIHPOBAHUS PAOOTHI ANEKTPOHHBIX CXEM;

3.3.3|HaBbIKaMH ITOJIH30BAHUS KOHTPOJIbHO-U3MEPUTEIIbHBIMU HpI/I60paMI/I

© ®I'bOY BO «Yenl'V»




MUHOBPHAYKHM POCCUU

\) denepanbHOE rocyIapcTBEHHOE OI0DKETHOE 00pa30BaTEIbHOE
YUpPEKAECHHE BBICIIEr0 00pa3oBaHus

«Uensbunckuii rocynapcrseHusii yausepcurer» (PI'bOY BO «Henl'Vy)

Pabouast mporpamMMa JUCIMIUIHHEL "DJIEKTPOHHKA" 110 HANIPaBJICHUIO MTOATOTOBKH (crenuansHocTh) 22.03.01

"MartepuanoBeicHAe U TEXHOJIOTHU MaTepuajoB' HanpasieHHOCTH (Tpoduiio) Ou3nKo-XUMHS IPOLECCOB U cTp. 5
matepuanoB ®I'bOY BO «Uenl'V»
4. OFBEM JUCIUIIJIMHBI (MOAY JIs1)
OOwas TpyooemMKoCTb 33ET
Yacos o yueOHOMY many: 108 Buner konTpOst B ceMecTpax:
B TOM 4UCIIE:
ayIUTOPHBIE 3aHATHUS: 52 3aueThl 4
camocTosTeNnbHas padora: 50,7
KOHTaKTHas pabdora: 57,3
HUKP: 5,3
5. CTPYKTYPA U COAEP)KAHME JUCIHUIIJIMHBI (MOAY JIS)
Kon HaumeHnoBaHue pa3/iesioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB Jlutepatypa
3aHSATHA / Kype
Pa3znen 1. DiiemeHTHAs1 6a3a HHPPOBOH 3JIEKTPOHUKH.

1.1 OnemeHTHass 0a3a UUQPPOBOH dSneKTpoHUKHU. [IpencraBieHue MAaHHBIX B 4 8 JI.1 J11.2J12.1 J12.2
MuKporponeccope. Cuctemsl cuncienns. JonomTHUTeTsHBIA KO/, 20132533405
Jloruueckoe NPOEKTHPOBaHUE LUQPPOBBIX YCTPOHCTB. Anredpa JIOTHKH U
OCHOBHBIE JIOTHUECKHE (QyHKIUH.

AHanu3 M CHHTE3 JIOTHYECKUX cXeM. [locTpoeHHue JIOTHYECKHX CXeM IO
3aJJaHHOM JIOTUYECKOH (DYHKIIHH.

Bunonsapusiii 1 MOII TpaH3UCTOPHI B KIIIOUEBOM pEXHME. TpPaH3UCTOPHBIH
Kiroy. /JIex/

1.2 OnemenTHass 0a3a UUQPPOBOH SICKTPOHUKH. [IpencTaBieHUE JaHHBIX B 4 4 JIT.1JI1.2J12.1 JI2.2
MuKponpoueccope. CucteMsl cuucienus. JIonoIHUTeNbHbIA KO, 0132335455
Jlornueckoe MPOEKTHPOBaHUE LU(PPOBBIX YCTPOHCTB. AnreOpa JIOTHKH WU
OCHOBHBIE JIOTHUECKHE (PyHKIIUH.

AHaim3 W CHUHTE3 JOrudeckux cxem. l[locTpoeHHe JOTHYEecCKHX CXeM II0
3aJJaHHOH JToTUuecKol (yHKIMU.

bunonsipuenii 1 MOII TpaH3UCTOPBI B KIIIOUEBOM peXuUMeE. TpaH3UCTOPHBIN
Kirou. /J1ad/

1.3 [IpopaboTka nekuuoHHOro Marepuaina. [loaroroBka u opopmiieHHE OTYETOB 4 10 JI1.1 J11.2J12.1 J12.2
1o J1ab0paTopHBIM paboTam. 21322535435
OnemenTtHast 06a3a 1udpoBoil snexTponuxu. IIpencraBieHue HaHHBIX B
MuKkponpoueccope. CucTeMbl cuucieHus. JIoN0IHUTENbHbIA KO,

Jloruueckoe NpPOEKTHPOBaHHE HHU(MPOBBIX YCTPOHCTB. AnreOpa JOTHKH |
OCHOBHBIE JIOTHUECKHE (PYyHKIIUH.

AHanu3 W cuHTe3 Joruyeckux cxem. [locTpoeHue JOrHYEcCKHX CXEeM I10
3alaHHOM JIOTHYECKON (DyHKLIUY.

bunonsipuerii 1 MOII TpaH3UCTOPBI B KIIIOUEBOM pEKUME. TpaH3UCTOPHBIN
kitou. /Cp/

Paznen 2. lludgpoBbie MUKpPOCXEMBI.

2.1 Hudpossie Mmukpocxemsl. bazossie noruyeckue snementsl U-HE u NJIN- HE 4 8 JI.1J11.2J12.1 J12.2
TTJI u KMOII noruxk. 01023533435
Kom6uHanuoHHbIe YCTpOMCTBA. Jemudpatopst, muppaToOpsL.

MynbTHILIEKCOPEI.

Hudposbie  aBromarbl. lloTeHUManbHBIE W HUMIYJbCHBIE  CHUTHABL.
ACUHXpOHHbIE M CHHXPOHHBIE TpHUrrepbl. Tumbel TpurrepoB. Bzaumnbie
npeo0pa3oBaHus TPUITEPOB. Peructpsl.

[IpuHIMIIBI TOCTPOCHUS CUETUYUKOB. ACHHXPOHHBIC, CHHXPOHHBIE CUCTUUKH.
Tunet cuerunkoB. Henonunsie cuerunku. [lenurenu gactotsl. /Jlex/

2.2 IMudpossie Muxkpocxemsl. bazosslie noruyeckue snements: M-HE u UJIN- HE 4 2 JI1.1 J11.2J12.1 J12.2
TTJI u KMOII noruxk. 0130235324035
KomOuHannonHsie yCTpoiicTBa. Jeuudpatopsl, mudpaTopsl.

MyIbTUILIEKCOPBI.

Hudposbie  aBromarbl. IloTeHUMalbHBIE W HMMIYJbCHBIE  CHUTHABIL.
ACUHXpOHHbIE M CHHXPOHHBIE TpHrrepbl. Tumel TpurrepoB. Bzaumnbie
npeoOpa3oBaHus TPUITEPOB. Peructpsol.

[IpuHIMIIBI TOCTPOCHUS CUETYUKOB. ACHHXPOHHBIC, CHHXPOHHBIE CUCTUUKH.
Tunet cueryrkoB. Heqsonunsie cuerynku. Jenurenu dactotsl. /J1ad/

© ®I'BOY BO «Ueal'Vy»




MHMNHOBPHA VYK POCCUI

DenepanbHOE rOCyIapCTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOe

@y YUpEKACHUEC BBICHIETO 06pa301zaH1/151

«Yensbunckuii rocy napcrBenHsli yauBepcurer» (PI'BOY BO «Uenl'Vy)

Yasi IporpamMMa AUCLMILIMHBI "DJIeKTPOHHUKA" 110 HAIlPaBJICHHIO MOATOTOBKH (crenuansHocTr) 22.03.
Paboua orpamma JIuc "DeKTpOHHKA" 110 HAIPaBJICHUIO IOATOTO cneuuansHocTH) 22.03.01
"MarepuanoBeeHIEe U TEXHOJIOTHH MaTepHUaoB" HAIIPaBIEHHOCTH (MIpoduiio) OU3NKO-XUMUS IPOLIECCOB U

matepuanoB ®I'BOY BO «Yenl V»

cTp. 6

23

IIpopaboTka nexiuoHHOro Matepuana. [loaroroska u odopmieHue 0T4ETOB
110 J1abOpaToOpHEIM paboTam.

IMudpossie mukpocxemsl. basossie noruueckue sementsl U-HE u WIN- HE
TTJI u KMOII sorux.

KomO6unanuoHHbIe YCTpOMCTBA. JemmdpaTopsl, mudpaTopsl.
My b THILIEKCOPEI.

]_Il/l(l)pOBbIC aBTOMAThI. HOTCHI_II/IaJ'IbH])IC n HUMITYJIbCHBIC CHUT'HAJIBI.
ACHHXpOHHBIE U CHHXPOHHbIe Tpurrepbl. Tumbsl TpurrepoB. B3aumuble
npeoOpa3oBaHUs TPUITEPOB. PerucTpsl.

IIpuHIUIBI TOCTPOEHUSI CUETYUKOB. ACHHXPOHHBIE, CUHXPOHHBIE CUETUUKH.
Tunsl cueturkoB. Henponunsie cuetunku. Jlenntenu yactorsl. /Cp/

10

JI1.1 J11.2J12.1 J12.2
01030233 254 55

Pazngen 3. DiieMeHTHI NaMATH

3.1

OneMeHThl  TaMsATH I MHKPOIPOIECCOPHBIX  YCTPOMCTB.  THIIBI
3aIIOMHHAIOIUX YCTPOHCTB. CTaTHYeCcKHe W JUHAMHYECKHE 3allOMHUHAIOIINE
YCTpOiiCcTBa.

ITocrostHHBIE M IIEpenporpaMMIpyeMbIe 3alIOMHHAIONINE YCTpolcTBa. /JIex/

JI1.1 J11.2J12.1 J12.2
01323324055

32

OneMeHThl  TaMsATH s MHKPOIPOIECCOPHBIX  YCTPOMCTB.  THIIBI
3aIIOMUHAIONINX yCTPOHCTB. CTaTHdecKHe W IWHAMHYECKHE 3alOMUHAIONIHE
YCTpOiicTBa.

IocTostHHBIE U IIEpenpOrpaMMHUpyEMbIe 3allOMUHAIOIINE yCTponcTBa. /J1ad/

JI1.1 J11.2J12.1 J12.2
01323324055

33

Ipopaborka nexnnoHHOTO Martepuana. IloaroroBka U oOpMIICHHE OTYETOB
10 J1a00paTOpPHBIM paboTam.

OneMeHTHl  TMaMATH Il MUKDPOIPOIECCOPHBIX  ycTpoifctB.  Twmbl
3alIOMHHAIOIUX yCTpOﬁCTB. CTaTI/I'{CCKl/Ie U JUHAMHWYCCKHE 3alIOMHHAIOLINEC
YCTpOiCTBa.

ITocTostHHBIE U IIepenporpaMMUpyeMbIe 3alIOMUHAIOMuUe ycTpoicTsa. /Cp/

10,7

JI1.1 J11.2J12.1 J12.2
0132332455

Paznen 4. Mukponpoueccopbl

4.1

MukponpoueccopHasi cucrema. ApxuTekrypa Mukponpoueccopa 8080.
OcHoBHbIe y31bl. Peructpsl. @yHKIMOHUPOBAHHE.

PazpaGotka mnporpaMMHOro OOECIEYeHUS] MHKPOIPOLECCOPHBIX CHCTEM.
Cucrema  komana. Crpykrypa  komaHa. KomaHasl — mepechbuIkH,
apuMeTHIeCKue, JIOTHYSCKHE KOMAaHMIbl, KOMaHIbl mepexoaa. lIpuembl
MpOrpaMMHUPOBaHHS MUKPOTIPOIIECCOPA.

OnepanuoHHble  cucTeMbl. HawanmbHasg — 3arpy3ka  MHKpOIIpoIeccopa.
IIpepsiBanus. Opranu3zainus creka. /Jlex/

JI1.1 J11.2J12.1 J12.2
0135233 54 55

4.2

MukpomnpoueccopHasi cucrema. ApxuTekTypa Mukpomporeccopa 8080.
OcHoBHBI€ y311bl. Peructpsl. @yHKIHOHUPOBAHUE.

Pa3zpaboTka mporpaMMHOrO OO0ECHEeYeHUs] MHKPOIPOLECCOPHBIX CHCTEM.
Cucrema  xomana.  Crpykrypa  koMania.  KomaHIbl — IepechbUIKH,
apuMeTHIecKue, JIOTHYECKHe KOMaHAbl, KOMaHIBl mepexoxa. I[lpuembl
IpOrpaMMHUPOBaHUS MUKPOIIPOLIECCOpa.

OmnepanvioHHble  CHCTeMBl.  HauampHas — 3arpy3ka  MHKPOIpOIECCOpa.
IIpepeiBanus. Opranuszanus crexa. /J1ad/

JI1.1 J11.2J12.1 J12.2
01323324055

43

IIpopaboTka nexiuoHHOro Matepuana. [loaroroska u odopmieHue 0T4ETOB
110 JTabOpPaToOpHEIM paboTam.

MukpomnpoueccopHast cucrema. ApxuTekTypa Mukpomnporeccopa 8080.
OcHoBHBIE y3I1bl. Peructprl. @yHKINOHHPOBaHUE.

Pa3zpaboTka NpPOrpaMMHOrO OOECHEYEHUs MHKPOIPOLECCOPHBIX CHCTEM.
Cucrema  komanHa.  Crpykrypa  koMann.  KoMmMaHIBI — HEpeChUIKH,
apuMeTHYeCKHe, JIOTHYeCKME KOMAaHAbI, KOMaHJAbl mepexona. lIpuemsl
MIPOrpaMMHUPOBAaHHS MHKPOIIPOIIECCOpA.

OnepaunoHHble  cuCTeMbl. HawanmbHas — 3arpy3ka  MHKpOIIpoIeccopa.
IIpepbiBanus. Opranuszauus crexa. /Cp/

10

JI1.1 J11.2J12.1 J12.2
01030233 5455
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MIJHOBPHAYKU POCCHUUN
\)} denepanbHOE rocyIapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOS
@ yUpEKICHHUE BBICLIECTO 00pa30BaHUs

«Yensbunckuii rocygapcrseHubiid yausepeure™ (PI'BOY BO «Uenl'Vy)

Pabouas nporpamMMa TUCUUIUTHHBI "DJIEKTPOHUKA" MO HAIIPABJICHUIO MOATOTOBKY (crenuanbHocTn) 22.03.01
"MarepuanoBeaeHre U TEXHOJIOTUH MaTepUaJIoB" HAIIPaBIEHHOCTH (poduiiio) OU3HKO-XUMUS IPOLIECCOB U
matepuaioB ®I'BOY BO «Uenl 'V»

ctp. 7

Pa3nen 5. ABTomaTu3zanus (PU3NYECKOro IKCIEPUMEHTA.

5.1 ABTtoMaru3anus (U3NUECKOr0 SKCIEpPUMEHTa. AHAJIOroBble U LU(POBbIE 4 6 JI1.1 J11.2J12.1 J12.2

JluckpeTu3alys aHaJIOTOBBIX CUTHANIOB.

Mertoabl nocTpoeHus (po-aHaNIOroBbIX ipeodpaszoBareneit u Tumbl [JATL.
Mertozbl MOCTPOEHUSI aHAJIOrO-LU(PPOBBIX IpeoOpas3oBareneil u tunsl AL
Bri0op ananoro-mudpoBoro mpeobpa3oBarelsis B 3aBUCHMOCTH OT 3a/Ia4d H
napameTpoB curnana. CoBpemennble Mukpocxemsl LIATT u AIIIT.
Opranmzanusi  BBOAa-BeIBOAA.  l[locienoBarenbHBIE W MapailjieNbHBINA
uHrepdeiicsl. CTangapTHble UHTEPHEHCHI I aBTOMATU3alMU SKCIIEPUMEHTA.
REY

CHUCTEMBl aBTOMATH3alMH. AHAIOTO-IU(PPOBOE MpeoOpa3oBaHUE CHUTHAIIA. 21325332405

52 ABTtoMaru3anus (U3NUECKOrO0 SKCIEpPUMEHTa. AHAJIOroBble U LU(POBbIE 4 8 JI1.1 J11.2J12.1 J12.2

JluckpeTu3alys aHaJIOTOBBIX CUTHAJIOB.

Mertonbl nocTpoeHus U(po-aHANIOroBbIX ipeodpaszoBareneit u Tumbl [JATI.
Mertozbl OCTPOEHUSI aHAIOrO-LU(PPOBBIX IpeoOpas3oBareneil u tunsl AL
Bri0op ananoro-mudpoBoro mnpeobpa3oBarelsiss B 3aBUCHMOCTH OT 3a/Ia4d H
napameTpoB curnana. CoBpemennble Mukpocxemsl LIATT u AITIT.
Opranuzanusi  BBOAa-BeIBOAA.  l[locnenoBarenpHBI W MapayljieNbHBINA
uHrepdeiicsl. CrangapTHble HHTEPHEHCHI I aBTOMATU3alMU SKCIEPUMEHTA.
/J1a6/

CHUCTEMBl aBTOMATH3alMH. AHAIOTO-UIU(PPOBOE MpeoOpa3oBaHUE CHUTHAIIA. 213253324035

53 ITpopaboTka JeknMOHHOTO Marepuaia. [loaroroBka W ohopMileHHE OTYETOB 4 10 JIT.1 JI1.2J12.1 J12.2

ABToMaTm3anusl (PU3NUECKOTO OJKCIIEpUMEHTa. AHAJOroBble W LU(POBEIC
CHUCTEMBl aBTOMATH3alMH. AHAIOTO-UU(PPOBOE MpeoOpa3oBaHUE CHUrHAJIA.
JlckpeTn3anus aHaIOrOBBIX CUTHAJIOB.

Mertonbl nocTpoeHus H(po-aHANIOroBbIX peodpazoBareneid u Tunbl LIATL.
Mertompl MOCTPOSHHST aHAIOTO-IU(POBEIX MpeoOpa3oBareneit n tumsl ALITL
Bri6op ananoro-mudpoBoro mnpeodpa3oBareliss B 3aBUCHMOCTH OT 33/1a4d H
napameTpoB curaana. CoBpemeHHsie MukpocxeMbl LIAIT n ALIIL.
Opranuzanusi  BBOAa-BeIBOAA.  l[locienoBarenbHBIN W MapayljieNbHBIA
uHTepdeiicel. CTanaapTHbIE HHTEP(EHCHI 1151 aBTOMATH3ALUHU SKCIIEPUMEHTA.
/Cp/

110 J1aOOpaTOPHBIM paboTaM. 0132033 24 55

Pa3nen 6. Unas koHTakTHasi padora

6.1 WnauBuyanbHble KOHCYIBTAMHY, TeKyIuil KoHTpois /MKP/ 4 5,3 | JIL.1 J11.2J12.1 J12.2

0103233 3455

6. POHJI OHEHOYHbLIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPEACTB

CobecenoBanue 1 OTYET 10 J1aOOpATOPHBIM padoTaM
3auer

6.2. TunoBbie KOHTPOJIbHbIC 3aJaHUsl H UHbIC MaTepUuaJibl 1/ Telcymeﬁ arTrecranuu

CobecemoBaHue 10 TeMaM J1a00paTOPHBIX padoT:

1) OmnementHas 6a3a uuQpoBOH dieKTpoHUKH. [IpeacraBieHue MAaHHBIX B  MHKporponeccope. CucTeMsl
JlonoTHUTENbHBIN KO/,

2) Jlorudeckoe NpoeKTUpoBaHUEe HUGPOBLIX YCTPOUCTB. Anredpa JIOTMKU U OCHOBHBIE JIOTHYECKUE (DYHKIIHH.

3) AHanu3 U CHHTE3 JIOTHYECKHX cXeM. [IocTpoeHne JTOrHuecKuX CXeM MO 3aJaHHOHN JIOTHYeCKON ()yHKIIH.

4) Bunomnspusiii 1 MOII TpaH3UCTOPEI B KIIIOUEBOM pexuMe. TpaH3uCTOPHBIN KIIIOY.

5) Ludpossie mukpocxembl. bazossie noruueckue snementsl U-HE u UJIN-HE TTJI u KMOII noruk.

6) KomOunanuonnsle ycrpoiictsa. lemudparopst, mudpaTopsl. MyIbTHILIEKCOPBL.

CUYMCJICHUA.

7) Hudpossie aBTomathl. [loTeHIMAIBHBIE M UMITYJIbCHBIE CHTHANBL. ACHHXPOHHBIE M CHHXPOHHBIC TPUITEPHL. THITBI TPUITEPOB.

B3aumHble npeoOpa3zoBaHys TPUITEPOB. PerucTpsl.

8) HpI/IHHI/IHLI MOCTPOCHUA CUCTUUKOB. ACPIHXpOHHI:Ie, CHUHXPOHHBIE CUCTYUKH. Tunel cC4ETYMKOB. He,HBOI/I‘IHLIe CYCTYUKU. HGJH/ITGJII/I

4aCTOThbI

9) DJIEMEHTBI MaMSITH JJI1T MUKPOITPOLECCOPHBIX ychOﬁCTB. Tunet 3alIOMHUHAOIX yCTpOﬁCTB. CraTudeckue u JUHaMHWYCCKUC

3aIIOMUHAIOIINE YCTPOMCTBA.
10) [TocTosiHHBIE U NEpenporpaMMHIpyeMble 3alIOMHUHAIOLINE YCTPOUCTBA.

© ®I'bOY BO «Yenl'V»
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11) Mukpomnporeccopras cuctema. Apxutektypa mukpomnponeccopa 8080. OcHoBHEIe y37bl. Pernctpbl. yHKIIMOHUPOBAHUE.

12) Pa3paboTka NIpPOrpaMMHOrO OOECIEYEeHHUs MHKpOIpoLeccOopHbIX cucrteM. Cucrema komania. Ctpykrypa koMani. Komanusl
MIePEeChUIKH, apu)METHIECKHE, JTOTHUECKHe KOMaH/Ibl, KOMaHabl nepexoaa. 13) [IpreMbl mporpaMMHUpOBaHUsI MEKPOIIPOLIECCOPA.

14) OnepanuonHsle cucteMsl. HauanpHas 3arpyska mukponpoueccopa. [IpepsiBanus. Opranuzanus cTexa

15) ABTtomarm3amust (PU3MUECKOTO OSKCIIEpUMEHTa. AHANOrOBbIE M LU(PPOBBIE CHCTEMBI ABTOMAaTH3ALMH. AHAIOrO-IU(GpOBOE
npeoOpa3oBaHue CUrHana. JIuCKpeTH3alys aHaJIOTOBBIX CUTHAJIOB.

16) Metoabl mocTpoeHus udpo-aHaIoroBeix peodpaszosareneit u Tumbl [TATL.

17) Meronsl nocTpoeHusi aHanoro-1udgpobix npeodpasosateneii u tunsl ALIl. Beibop anamoro-nudpoBoro npeodpaszosarens B
3aBHCUMOCTH OT 33/1a44 U napaMeTpoB curnana. CoBpemeHHble Mukpocxembl LIAIT u ALIIT.

18) Opranuzanusi BBOIA-BbIBOJA. IlocienoBaTenbHBI UM MapajulenbHbld  uWHTEpdelicel. CraHmapTHeie HWHTEphEHCH s
aBTOMATHU3aLUH SKCIIEPUMEHTA.

6.3. TunoBble KOHTPO/IbHBIE BONPOCHI U 3aIaHUA JJISl HIPOMEKYTOYHOH aTTecTaluu

Bomnpocsl k 3a4ery:

. Cucremsl cuucnenus. J[BondHas, BOCbMEpUYHasl, IIeCTHAALATEPUIHAS CHCTEMBI. [IBonmyHas apupMeTHKa. JJOmOTHUTENEHBIA KOI.
. Anre6pa JIOTUKH ¥ OCHOBHBIE JIOTHUECKHE (DyHKIUH.

. IIpaBuna npeoOpazoBanus ioruueckux BeipakeHuid. [Ipasuio Jle Moprana.

. Cunre3 noruueckux cxeM. IlonyueHue noruueckoil GyHKIMY yCTPOUCTBA Ha IPUMEPE MasKOPUTAPHOTO HIIEMEHTA.

. BunosisipHbI TPaH3UCTOP B KIIFOUEBOM pexuMe. TpaH3UCTOPHBIN KITOY.

. MOII tpan3uctopsl. Kitou na KMOII Tpan3ucropax.

. basossle nornueckue snementsl M-HE u WJIW-HE TTJI norukn.

. bazosie nornueckue snementsl U-HE u NJIN-HE KMOII norukwu.

. KomOunanmonssre ycrpoiictsa. JemmdpaTopsl, mudpaTopsl.

10. KomOuHanmoHHbIe yCTpoiicTBa. MyJIBTHILIEKCOPBI.

11. IMnynbcHbIe cCUTHAIIBI. ACHHXPOHHBIE TPUTTEPHI.

12. CuHXpOHHBIE TPUTTEPHI.

13. D—tpurrep. CuetHslii Tpurrep. B3aumuble npeoOpa3oBaHUs TPUITEPOB.

14. TlapannenbHbIe U IOCTIEA0BATENLHBIE PETUCTPEI.

15. TIpyHIUIBI TOCTPOSHHS CUETYUKOB. ACHHXPOHHBIEC CUETUUKH.

16. PeBepcuBHbie cueTunky. HenBonunsle cueTunku. JleTuTeNn 9acTOTHI.

17. DnemMeHTh! HaMATH. THIIBI 3aIIOMUHAOIIUX YyCTpoiicTB. CTaTHUECKHE 3allOMUHAOIIUE YCTPOICTBA.

18. Turmbl 3anoMUHAIOIINX YCTPOHCTB. [uHaMrueckre 3aIOMHHAIONINE YCTPOICTBA.

19. TlocrostHHBIE 3anIOMHHAIOLIME YcTpoiicTBa. [lepenporpamMmmupyemMble 3alIOMHHAIOIINE YCTPOUCTBA.

20. Amnanoro-mdpoBoe mpeoOpazoBaHue CUTHANA. JIMCKpEeTH3alMsl aHAJOTOBBIX CHTHANOB. [lapaMeTpbl aHajIoro-uuppoBoro
npeobpa3oBaHusl.

21. TToctpoeHue 1udpo-aHaIOroBbIX MpeodpasoBaTeseil ¢ HCIOIb30BaHUEM ABOUYHO-B3BEIICHHBIX COMPOTHBICHHH.

22. TToctpoenue 1udpo-aHaIoroBsx nmpeodpasoBaresell ¢ UCHoIb30BaHHeM MaTpulbl R-2R.

23. Tunst AL Beibop ananoro-unpoBoro npeodpa3zoparesis B 3aBUCHMOCTH OT 33J]a4d U IApaMETPOB CUI'HAJIA.

24. ALIT nocnenoBaTenbHOTO U MapaieIbHOrO THIIA.

25. ApXUTeKTypa MUKPOIIPOLIECCOPHOI1 cucTeMbl. DyHKIIMOHUPOBAHHE

26. Apxutekrypa mukporporeccopa 8080. OcHOBHBIE y37bl. Peructpsi.

27. Ctpykrypa koMaHasl. Cucrema komana. Komanapl nepechiiki. ApudMeTHaeckre, JJorndeckne KoManabl. [Ipumepst.

O 001N L Wi~

6.4. Kputepuu oueHuBaHus

Kpurepun oneHuBaHus cobece10BaHMs H OTYETA 110 JTa00OpaTOPHBIM paboTam:

B mpouecce BbIIONHEHUS J1aOOPaTOPHONH PabOThl KaxIblil CTYAEHT COCTAaBIAE€T WHAUBUIYAIBHBIM OTYET, KOTOPBIH BKJIIOYAET
PacUeTHYIO 9acTh, a TAK)KE AaHATUTHYECKYIO YacTh U BHIBOABL. [10 MOATOTOBIEHHOMY OTYETY MPOBOAUTCS COOECEeIOBaHUE.
JlaGopaTopHasi paboTa 3aCUUTHIBAETCA CTYICHTY, €CIIU OH MIPEACTaBUII IPaBUIbHO O()OPMIICHHBIH OTYET, 3HAET CXEMY JIa00paTOPHOM
YCTaHOBKH W TPHHIINII e paboThI; BlIaIeeT METOUKOH 00pabOTKN IKCIIEpUMEHTANBHBIX AaHHBIX; YCBOMII TEOPETHUECKUN MaTepHal
10 JaHHOM TeMe (II0CJIeI0BATENbHO, TPAMOTHO M JIOTHYECKH CTPOMHO €T0 M3JIaraeT, yBepeHHO OTBEYaeT Ha BOIPOCH). JlomycKaoTes
HECYLECTBEHHBIE HETOYHOCTH B 0()OPMIIEHHU U OTBETaX Ha BOIPOCHI.

JlaGopatopHasi paboTa HE 3aCUMTHIBAECTCS CTYJCHTY B CIIydasx: HaJIM4Ms OLIMOOK B pacyeTax, HEMPAaBUILHOTO OOPMIIEHHS OTYETa,
HCKAXXAIOLIEr0 CMBICH 3aJaHus], CYIECTBEHHBIX OMIMOOK IIPU OTBETAX HA BOIIPOCHL.

Kpurepuu orieHnBaHus 3a4era:

CryleHT AomycKaercss K 3a4eTy HO AMCUUIUIMHE B CIy4yae BBIOJHEHHS MM y4eOHOro IUlaHa IO JUCLUUIUIMHE (BBIMOJHEHHBIX U
3alMIIeHHBIX paboT). B ciyuae Hanmuus y4yeOHOW 3a/I0JDKEHHOCTH CTYACHT OTpaOaThIBAET MPOIYIIEHHBIE 3aHATHS B (opme,
IIPeATI0KEHHOU Npeno/iaBaTeieM U IPeJCTaBICHHON B HACTOSAILEH IporpaMMe.

3aueT mpoBoaUTCs Mo Ouieram B ycTHOH Gopme. CTyZeHT BhIOMpaeT OWJIeT B CilydyailHOM mopsiake. Bpems MOJIrOTOBKH CTyAEHTa
JUISL YCTHOTO OTBETA Ha 3aueTe JOJDKHO COCTaBlIATh He MeHee 40 MMHYT, BpeMs oTBeTa — He Oonee 20 muHyT. Ilpu noaroroske u
OTBETE Ha BOIPOCH! OMiIeTa CTYJCHT NODKEH BECTH HEOOXOANMBIE 3allUCH B JIMCTE YCTHOTO OTBETA, KOTOPHIH O OKOHYAHMH 3a4eTa
HOJMNUCHIBAETCS CTYIEHTOM, CIAaéTcs IPENOoJaBaTeNl0 U COXPAHAETCS UM 10 OKOHUYaHUS 3K3aMeHaAllMOHHOH ceccuu. IIposBieHHbIe
CTYZICHTOM B XOJI¢ 3a4eTa 3HaHUS OLIEHUBAIOTCS CIOBAMHU «3aUTEHO», «HE 3aUTCHOY.

© ®I'bOY BO «Henl'Y»
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«3auTeHO» BBICTABISETCS:

1) conep>kaHue MaTeprana OuiIeTa pacKpbITO HOIHOCTHIO;

2) MaTepHa U3JI0XKEH rPaMOTHO, B OTIPEICTICHHOM JTOTHYECKOM TTOCISI0BATENbHOCTH, TOYHO UCIIOTIB3YETCSl TEPMHUHOIOTHSI;

3) moka3aHO yMEHHE WUTIOCTPHPOBATH TEOPETHYECKUE TIOJIOKEHUS] KOHKPETHBIMU IPIMEpPaMU, IPUMEHSTh UX B HOBOW CUTYallUH;

4) IpoAEMOHCTPUPOBAHO YCBOCHUE PAHEE M3YUEHHBIX COIYTCTBYIOIIUX BOIPOCOB;

5) OTBET caMOCTOSTEIbHBIHN, 0€3 HABOISIIIX BOIIPOCOB,;

6) JAOMYHICHBI OAHa—ABEC HETOYHOCTH IPU OCBCLICHUU BTOPOCTCIICHHBLIX BOIIPOCOB, KOTOPBIC HCIIPABJIAKOTCS IIOCJIC 3aMCUYaHui WIn
HABOJSAIINAX BOIPOCOB.

«He 3auTeHo» BBICTaBISETCS:

1) He pacKkpbITO OCHOBHOE COJepIKaHUe yueOHOr0 MaTepuana;

2) oOHapy KeHO HEe3HAHHE WIIM HEMOHUMaHue OOoJbIleH nitn HanboJiee BAXKHOW 4acTH yueOHOTO MaTepuana;

3) IOMyIIeHbI OMUOKU B ONPEICICHUN IOHATHH, IPU UCIIOIb30BAHUH TEPMUHOJIOTUHU, KOTOPhIE HE UCIIPABICHBI TIOCIE HECKOIBKHX
HaBOASIINX BOIPOCOB.

7. YHEBHO-METOANYECKOE U THO®OPMAIIMOHHOE OBECIIEYHEHUE JTUCIUIIJIMHBI (MOAYJIST)

7.1. PekoMeHyemMas JuTepatrypa

7.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, rox| Pecypc
JI1.1 |ITyxoBckuii B. H., DONEeKTPOTEXHUWKA, JJIIEKTPOHMKA ©  CXEMOTeXHHWKa:  Moxyis|PocroB-na-Jlony, 9BC
ITonenos M. 0. «JudpoBas cxeMoTexHUKa»: yueOHOe mocobue Taranpor :
(https://biblioclub.ru/index.php?page=book&id=561295) TOxHbII
(benepanbHbIi
yHuBepcureT, 2018
JI1.2 |bepukamBuiu B. III. |DnekTpoHuka W MHKPOSJICKTPOHMKA: HMIyJbCHas W 1nudposas|Mocksa : FOpaiiT, 9BC
JJIEKTPOHHKA: yueOHOe ocoOue uisi By30B 2024

(https://urait.ru/bcode/539833)

7.1.2. JlonojiHuTeLHAS JUTEpaTypa

ABTOPBI, COCTaBUTEIHN 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 |Bo6poBuukos JI. 3. OnexTponuka B 2 u. YacTs 1: yueOHUK A7 BY30B Mocksa : FOpaiir, 9bC
(https://urait.ru/bcode/539014) 2024
JI2.2 |Bo6poBHukos JI. 3. OnexkTpoHuka B 2 u. YacTs 2: yueOHUK A7 BY30B Mocksaa : FOpaiir, 3bC
(https://urait.ru/bcode/539041) 2024
7.2. IlepeyeHnb pecypcoB HH(GOPMALMOHHO-TeJIEKOMMYHHKAMOHHOI ceTn "UHTepHer"
D1 |Jlanp [OnextpoHHbIl pecypc] : anexTpoHHO-OMOnmoreunass cuctema (OBC) / wu3parensctBo Jlawb. — URL:
http://e.lanbook.com/

92 |VuuBepcuTeTckas OuUOMHOTEKa OHNANH [DNEKTPOHHBIH pecypc] : ayeKTpoHHO-OMOMMoreunas cucrema (OBC) / 000
Hupexrmenua [Tabnaummnr. - URL: http://biblioclub.ru/

33 |FOpaiiT [DnexkTpoHHbI pecypc] : anekTporHo-0ubmoreunas cuctema (OBC) / uznarenscrBo FOpaiit. - URL: https://urait.ru/

D4  |Znanium.com [DneKTpoHHBIN pecypc] : anekTporHo-0ubnorednas cuctema (9B5C) / Hayuno-uznarensckuii nentp MHOPA-
M. - URL: http://znanium.com/

J5 |eLIBRARY.RU [OnektpoHHblii pecypc] : aaekrpoHHas Oubnuoreka / Hayw. osmextpon. ©0-xka. — URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyens MHGPOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpammHoe oGecneyeHue

AutoCAD(JIunensus ®uzndeckuii GpaxkynpTer)

Adobe Connect Acrobat

LMS Moodle

MS Office365

Adobe Reader
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7.3.2 TIpodeccuonajibHbIe 6a3bl JAHHBIX H HHPOPMAaNMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnexTpoHHbIi Katajor HayuyHoi OubmnorTekn Yenl'V [DnekrponHblit pecype] : 0a3a nanubix / Yens0. roc. yH-T. — UensOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaib
American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrn. — Pexum gocTyna: ToJIbKO U3 CETH YHUBEPCHUTETA.
— TeKcT : 2NeKTPOHHBIN.

3. Web of Science : mynpTuaucnumiuHapHas pedepatuBHas 6a3a naHHbIX / komnanus Thomson Reuters. — Pexxum goctyna: juis
3apeructpup. nonb3zoBareneil Yenl'V. — TeKCT : 3JIEeKTPOHHBIM.

4. Scopus : pedeparuBHas 06a3a nmanneix / Elsevier BV. — URL: http://www.scopus.com/ — SI3. anrn. — Pexum mocryma: s
3apeructpup. noias3opareneil Uenl'Y. — TekcT : 37eKTpOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OGECIHHEYEHHME JUCIIUIIJIMHBI (MOY JIs1)

HJISI peajin3aniun JUCHUIIIMHBI UCIIOJIB3YOTCA y‘le6HHe AyAUTOpHH IJId NIPOBEACHUA 3aHATUN JIEKITUOHHOTO TUIIA, I IIPOBEACHUA
3aHATUH CEMUHAPCKOI'o TUIa, I NPOBCACHHSA TPYIIOBBIX W HWHAWBUAYAJIbHBIX Koncynmauuﬁ, JUIL TCKYIICTO KOHTPOJS H
HpOMe)KyTO‘IHOﬁ aTTEeCTAlluH, a4 TAKXKXC Ay AUTOPUHN JIA CaMOCTOSITEILHOM paGOTBI.

VYueOHblE ayAUTOPUM YKOMIUIEKTOBaHbl —CIEIMANIU3UPOBAHHOW MeOeNbl0 M TEeXHHMYECKUMM CcpeicTBaMu  OoOydeHus -
MYJIbTUMEINHHBIM 000pyI0BaHNEM (9KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

JUsist IpOBeeHUsI 3aHSTHI JIEKIIMOHHOTO THUITA HPEIaraloTcsi Habopbl IEMOHCTPALMOHHOTO 00OPYJOBAHHS U Y4eOHO- HATIISIIHBIX
ocoOuit (MyJIbTUMEINIHBIC TPE3CHTALINH ).

JlabopaTopHbEIE 3aHATHA MHPOXOAAT B y4eOHOH 1abOpaTOpHM SIEKTPOHMKH M CXEMOTEXHHKH, MHKPOIIPOLECCOPHBIX CHCTEM
(aynuropus 221 yueGHblii kopryc Nel). MaTtepuanbHO - TEXHUUECKOE 00eCIIeUeHUE IPUBEJECHO B IaCIOPTE J1Ia0OPaTOPUU.

Jins caMOCTOSITeNIbHOM paboThl CTyJEHTa MCIONB3YIOTCa ayauropus Ne205 - uuranbHbiif 3an Ne3 (yueOnbli kxopmyc Nel) u
aymutopusi Ne206 - SIIEKTPOHHBIM YUTANBHBIA 3all (CIEMUANM3UPOBAHHBIN MenuaneHTp) (yueOHbI Koprryc Nel), ocHareHHBIE
HEePCOHANBHBIMUA KOMIIbIOTEpaMHU, MYyJIbTUMEIUNHHON anmapaTypoil. B aymuropusx oOeclieueH NOCTyN K Pa3IMYHON CIIPABOYHOM
JHUTEpaType, SHIUKIONEANIM, OHOIHOrpadIecKiM 1 ITOTHOTEKCTOBEIM 0a3aM JaHHBIX, HH(DOPMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHE YKA3AHUA JUIAA OBYYAIOIIUXCA 110 OCBOEHUIO JTUCITUIIJIMHBI (MOAY JIS)

OcBoeHue coiepKaHusl y4eOHOM AUCIUTUTHHBI « DIEKTPOHUKA» OCYIIECTBISCTCS Ha JSKLUIX, Ta0OPATOPHBIX 3aHATUSAX H B MPOLIECCEe
CaMOCTOSITEIIbHOM yUeOHOM JeSTeIbHOCTH CTYICHTOB.

JleKuyH COCTaBIISIIOT OCHOBY TEOPETHYECKOH TMOATOTOBKM CTYISHTOB C UEJbI0 TOHMMAHUS WMH CYIIHOCTH IHCIUILUIHHBI.
JIeKIMOHHBIE 3aHATHS IIOCBSILEHBl PACCMOTPEHUIO KIIOYEBBIX, 0a30BBIX MOJOKEHHUH AWCHUIUIMHBEI M DPA3bSICHEHUIO YYEOHBIX
3aJaHuii, BBIHOCHMBIX Ha CaMOCTOSTEIBbHYIO MpopaboTKy. B XoJe NEeKIMOHHBIX 3aHITHIl HYXHO KOHCICKTUPOBaTh Y4COHBII
Marepuai, o0pamaTh BHUMAaHUE Ha KaTeropuy, GOpMyIHPOBKH, PAaCKPHIBAIOIINE COJlEpKaHUE TEX MM MHBIX SBICHUH U MPOLECCOB,
3a71aBaTh MPENOIABATEII0 YTOUHSIONIME BOMPOCH C LIENbIO YSICHSHUSI TEOPETHUCCKUX MONOKEeHUH. JISKIIMU TOTKHBI aKTHBU3UPOBATh
[I03HABATENBHYIO NESTEIFHOCTh O0YYaIOIMXCs, BBI3BIBATH MHTEPEC K IOCTABJICHHBIM HpoOJeMaM M HAIpaBICHUSIM Pa3BUTHS B
npodeccroHanbHOi 00JacTH, (HOPMUPOBATh UX MPOPECCHOHANBHBIA KPYro3op, aHAJMTHYSCKHE KayeCcTBa, TBOPUSCKHN MOIXOJ K
M3YYCHUIO NUCLUIUIAHBI, OIPEAENATh HANpaBiIeHHs IalbHEHIIEro CaMOCTOATENBHOTO H3YYEHHsS M IMPAaKTHYECKOTO OCBOCHHS B
JIaHHO# oOyacTu. M3noxkeHHe Marepuana JICKIMH JODKHO HOCHTh MPOOJIEMHbIH, WHHOBAIIMOHHBIN XapakTep, CIOCOOCTBYIOLIMI
(hOpMHUPOBAHMIO M PA3BUTHIO COOTBETCTBYIOIIMX KoMIleTeHIi. [IpernogaBarenio HEOOX0ANMO ONMPATHCsl Ha OCHOBHYIO JIUTEPATYPY,
MIPECTAaBICHHYIO B paboueil mporpaMme JaHHOW TUCHUIUIMHBI, a TaKKe Ha yueOHbIe MOCOOUs, MOHOrpaduu, HaydHbIC CTATBH U
MIEPUOINIECKIE H3IaHMUS N3BECTHBIX CIIECIIMAIICTOB B TAaHHON 00IacTH.

JlaGoparopHble paboTHI IpeHA3HAYCHBI U1 IPUOOPETSHHUS OIbITa MPAKTUYECKOH pear3ain MOoIyYeHHBIX TEOPETHUSCKIX 3HAHUH.
VkazaHus Kk 1a0OpaTOpHBIM padoTaM NpOpadaTHIBAIOTCS CTYAEHTAMH BO BPEMs CaMOCTOSTENBbHOH MOATOTOBKH. HeoOXoauMmebrit
YPOBEHb MOATOTOBKH KOHTPOJIMPYETCS IMperoJiaBaTeieM Mepe] MpoBeAeHrueM JlabopaTopHbix pabor. Ha nmaGopaTopHbIX 3aHATHAX
CTYIICHTBI OBJAJICBAIOT NEPBOHAYAIBHBIMU PO(ECCHOHATBHBIME YMEHUSAMH W HAaBBIKAMHU, KOTOPBIE B TaTbHEHIIEM 3aKPETUISIFOTCS 1
COBEPIIICHCTBYIOTCS B MPOIIECCE MPOXOKICHHUS YUeOHOM U MPOU3BOJACTBEHHOM MPAKTHK.

CamocrosiTenpbHas paboTa CTYASHTOB BKIIIOYAET MPOpabOTKy JEKIMOHHOTO Kypca, IIOArOTOBKY K J1abopaTOpHBIM paboTtam,
BBIIIOJIHEHNWE BCEX 3asiBICHHBIX B paboueil mporpaMme BHUAOB CAMOCTOSTENBHOH DPAOOTHl (BBIIOJHEHUE IOMAIIHUX 3aJaHuil).
CamocrosiTenpHas paboTa MpeaycMaTpHBaeT HE TOJBKO MPOPAaOOTKY MAaTepHajoB JIEKIMOHHOTO Kypca, HO W UX DPAacCIIMpEHHE B
pe3ynbTaTe MOMCKA, aHAU3a, CTPYKTYPUPOBAaHHS M MPEACTABICHHS B KOMIAKTHOM BHJE COBPEMEHHON HH(OpMamuu U3 BCex
BO3MOXKHBIX HCTOYHHMKOB. B Xo1e caMocCTOsTeNbHOH paboThl HEOOXOMUMO H3YYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCS C
JOTIOJTHUTENBHOM JTuTepaTypoil. OueHb MOJe3HO A0padaThiBaTh CBOI KOHCIEKT JICKIIHUA, [efiass B HEM COOTBETCTBYIOIINE 3AIUCH U3
JUTEPaTyphl, PEKOMEHIOBaHHOM IperojaBaTesieM H IpeyCMOTPEHHO pabdoyeil mporpaMMoi.

B cjiydac NPUMCHCHHUSA IIPU O6y‘lCHl/II/l AUCHUIUIMHBI 3JIEKTPOHHOT'O O6y‘lCHI/I$I, JUCTAaHIIMOHHBIX O6p3.30BaT€ﬂbelX TEXHOJIOTHI
oOIIeHne 00YYalOIUXCsl U MPENoAaBaTeNsl OCYIIECTBIAETCS B PEXKHME PEalTbHOr0 BPeMEHHU (OHJIAMH-JEKIHH (BeOHHAPHI), YaThl,
BHJICO-KOH(EPEHIIMM U JIp.) WIK OTJIOKEHHOro BpeMeHM (CHcTeMa AucTaHinuoHHoro obyuenus Moodle, MS Office365, Gpopymsl,
JNIEKTPOHHAS 1TOYTa U JP.).
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IIpu oOyueHMM MHBAIUAOB W JHUI| C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0pPOBbSl JJICKTPOHHOE OOy4eHHE, AUCTAHLUOHHBIE
o0pazoBaTeNbHbIE TEXHOJIOTHH IIPEIyCMaTPHBAIOT BO3MOXKHOCTH IIPHEMa-TIepeiad HHPOPMAIMHU B JOCTYITHBIX AT HAX (opMax.
Peanu3anus AUCHUILIMHEL C IPUMEHEHUEM 3JIEKTPOHHOrO 00y4YeHUs], TUCTAaHIMOHHBIX 00pa30BaTesIbHbIX TeXHOIOrHH (nanee — 20,
JOT) ocymectBnsiercs Ha ocHOBaHHU «IlOJOXKEHUS O pea3aliil OCHOBHBIX M JOMONHHUTEIBHBIX 00pa30BaTEbHBIX HPOTPaMM C
NPUMEHEHUEM DJJICKTPOHHOrO OOy4YeHUs M IUCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTMH B (enepalbHOM TOCYIApCTBEHHOM
O10KETHOM 00pa30BaTEIBFHOM YUPEKACHUH BBICIIEro oOpa3oBaHus «UeIssOMHCKUI rocy1apcTBEHHBIN yHUBEpCHTET», «[lomoskeHus
0 TOpsAKe 3ayeTa 00YJAIOIUMMUCS [0 OCHOBHBIM IPO(ECCHOHAIBHBIM 00pa30BaTeNbHBIM IPOrpaMMaM BbICHIEr0 00pa3oBaHMS B
OI'BOY BO «Uenl'V» pe3ynbTaToB OCBOCHHUS B OpraHM3alMAX, OCYILECTBIIOIUX OOpa30BaTEIbHYIO JESITENbHOCTh, YUEOHBIX
IpeIMEeTOB, KypCOB, TUCIUILIMH (MOIyNel), MPaKTHK, JOMONHUTENPHBIX 00pa30BaTENbHBIX IPOTPAMM» MOCPEICTBOM 3IEKTPOHHOMH
nHopManuoHHo-00pa3oBarenbHoil cpeasl OI'BOY BO «Uenl'V». B uckmouutensHblX ciydasx (popc-maxkop U T.I.) Ipu
peanu3zaimu oOpa3oBaTenbHOM AesrenbHocTH ¢ mpumeHenuem D0, JIOT MoryT npuMeHsSTh KOMIIOHEHTBI, HE BXOSIIKE B MEPEYCHb
IEKTPOHHOH HH(OPMAIIMOHHO-00Pa30BaATENLHOM CPEIbL.

10. CHIEIIMAJIBHBIE YCJOBHMA OCBOEHHUSA JUCIUITIJIMHBI OBYYAIOIIIMMHUCSA C HHBAJIMJHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbA

OcBoeHMe AMCHMIUIMHBI MHBAJIMIAMU U JIMIIAMH C OTPaHMYEHHBIMUA BO3MOYKHOCTSIMH 370POBBS OCYILECTBISETCS C MCIIOIb30BAHUEM
CHELUANbHBIX TEXHUYECKUX CPEJCTB M HMHGOPMALMOHHBIX TEXHOJOIUH, HmpenocTaBiseMblX PecypCHBIM y4eOHO-METOJUUYECKUM
LEHTPOM 10 OOYYEHHIO MHBAIMIOB W JIMI C OTPAaHWYCHHBIMH BO3MOXKHOCTAMH 370poBbi Yenl'Y mo 3ampocy oOydarormerocs
(MOOHMIBHBIE CHELUANbHBIE TEXHHYECKUE CPEICTBA JUIS JIMI[ C HApyLUIEHUSIMHU 3PEHHS U C HapyLIEHHEM CIyXa, aCCHUCTHBHBIC
MHGOPMALTHOHHBIE TEXHOIOTHH).

IMpu HeoOXxomuMOCTH Uil OOYYAIOIIMXCS C HapyLIEHUsMU 3peHHs Ha pabouMx MecTax [yl MpPOBEACHHS IPAaKTHYECKUX WIU
JTa00paTOPHBIX 3aHATHI YCTaHAaBIMBACTCS CIIEIMANBEHOE MPOrpaMMHOE obecrieueHre (MporpaMma pedeBOd HABHTALUH, PEeYeBbIC
CHHTE3aTOPbL, SKPAHHBIE JIYIIbI).

B yueOHBIe ayauTopuu obecrieunBaeTcs OeCHPENATCTBEHHBIH TOCTYI JUISl OOYYAIOIIMXCS ¢ WHBAJHIHOCTBIO M C OTpaHMYCHHBIMU
BO3MOXKHOCTSIMH 3JI0pOBbs. B Kaxknoil ayquropuu, rae o0y4aroTcsi HHBIU/IBL U JIUIA ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS,
IIPELyCMaTPHUBAETCS] COOTBETCTBYIOIIEE KOIMYECTBO MECT IS O0YJAIOIIUXCSI C YIETOM HapyIISHUH UX 340POBBSI.

i1 ocBOEHMs IOUCLUIUIMHBI WMHBAIUAAM MU JIMLAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHM 310POBbsSl NPENOCTABIAETCS HOCTYN K
[I€4YaTHBIM HCTOYHUKAM, UMEIOIIUMCS B Hay4HOH Oubnmorexe Yenl'V, ¢ mMOMOIIBIO CHENMANBHBIX TEXHUYECKUX CPEACTB; JOCTYII C
MOMOIIBIO CIENUATbHBIX TEXHHYECKUX M TNPOTPAMMHBIX CPEACTB K OJIEKTPOHHBIM HCTOYHMKAM, MPEACTAaBIEHHBIM B (opme
JNIEKTPOHHOTO JIOKYMEHTa B poHe HayuHO# onbmrotexku Yenl' Y mwin 37eKTpOHHO-OUOINOTEYHBIX CUCTEMAX.
YyebHO-MeToANYECKHE MaTepHaibl Ul 00YJaIOIUXCs U3 YHMCIa MHBAIUAOB M JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbS
MIPEAOCTABISIOTCS B (hOpMax, afaNTUPOBAHHBIX K OTPaHHYCHHSM HX 30POBbS i 0OCOOCHHOCTSIM BOCIIPUSATHS HH(POPMAIIUH.

Jnst THBAJIMIOB M JIUII ¢ OTPAaHMYESHHBIMUA BO3MOXKHOCTSIMHU 310POBBSI OCBOCHHE AUCHUILTMHBI MOXKET OBITh YaCTUYHO MIJIH IOJHOCTBIO
OCYILECTBJICHO C UCIIOJIb30BAHUEM JUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOIOTHH.

IIpn mpoBeneHMHM NPOMEXKYTOUHOH aTTecTallMd M0 IUCHMIUIMHE OOYYalOIIMMCS C WHBAJHIHOCTBIO M C OrpaHMYEHHBIMU
BO3MOXHOCTSIMH 3/I0pPOBbSl O0ECIICUMBAETCSA 110 WX 3asBJICHUIO IPEJOCTABICHHWE B JIOCTYNHOW (opMe B 3aBUCHUMOCTH OT HX
UHIUBUAYAJIBHBIX OCOOCHHOCTEH MHCTPYKIMH O TOPSAKE NPOBEICHUS NPOMEXKYTOYHOH aTTeCTallMy, OLEHOYHBIX CPENCTB M
BO3MOXKHOCTH OTBETOB Ha 3aJaHus (MMChbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIbIOTEpe, MHChbMEHHO Ipudrom bpaiins, c
UCIIOJIb30BAaHUEM YCIIYT aCCHCTEHTA, YCTHO).

[Ipu npoBeneHny MpoLeypsl OLIEHUBAHUS PE3yJIbTaTOB OOYUYECHUS! HHBAIMAOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI
IperycMaTpUBaeTCs UCIOIb30BaHNE peaocTaBlIeHHBIX Yenl Y miu coOCTBEHHBIX TEXHUUECKUX CPEACTB, HEOOXOAUMBIX MM B CBSI3H
C UX UHIUBUAYaIbHBIMU 0COOEHHOCTAMHU. [Ipy HEOOXOAUMOCTH MHBAIUIAM U JHLAM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBBSI
IIPEAOCTABISETCS OMOTHUTENBHOE BpeMsl UIS MOATOTOBKH OTBETA Ha 33JaHMs, MIPOLEAypa OLCHUBAHUS PE3yJbTaTOB OOyUYEHUS IO
JUCLUILUIMHE MOXKET NPOBOJAMUTHCS B HECKOJIBKO ATAIOB.
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cTp. 12

PaGouasi nporpaMmma QM cUMIIMHBI (MO1YJIs1) 0100peHa U PeKOMeH/10BaHa:
[IpopekTop no yuebHOM paboTte yrBepxkaeHo 24.02.25 A.A. CanamaroB

VY4eHbIM COBETOM (PU3HIECKOTO (haKyIbTETa

IIporokou 3acenanust Ne 05 ot 06.02.2025

[Ipenacenarens YueHnoro cosera

¢uznueckoro ¢akynprera COTIJIACOBAHO M.A. 3arpe6un
3acenanueM kadeapbl paanopu3NKi U YJIeKTPOHUKH

[Iporokou 3acenanust Ne 07 ot 04.02.2025

3aBeqyromuii kadeapoi COTJIACOBAHO A.B. byrakos

ABTOD (COCTaBUTEID) B.A. Tonkaues

Crpykrypa padoyeii nporpamMMsbl cooTBeTcTBYyeT npukasy pekropa ®I'bOY BO «Heal'V»

ot «13» anpeas 2021 r. Ne 247-1
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