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HEJHN OCBOEHHUA JUCHUIIJIUHBI

Hemsmu  ocBoenus aucrmmnuasl  «IIpoeKTHpoBaHHE 3NEKTPOHHBIX CPEACTB B
HAaHOSNICKTPOHUKE) SBISIOTCA NPHOOPETEHHE CTYIEHTAMH TEOPETHYECKHX H IIPAKTHYECKHX
3HAaHWH M HABBIKOB KOHCTPYKTOPCKO-TEXHONOTHYECKOTO —MpPOEKTHPOBAHHS 3NEKTPOHHBIX
cpeacte (9C) pasnIUYHOTO YPOBHSA CIOKHOCTH, HEOOXOMUMBIX IPH  O3HAKOM/IEHHMH C
hU3MYECKUMH TIPHHIAIIAME AEHCTBUS SIEKTPOHHBIX puGOPOB M HAHOZNIEKTPOHHBIX YCTPOHCTB
(H3Y), mpu paccMmoTpeHnn Kiaccoobpasyromeit IpUOOPHOH CTIPYKTYpHl H  ypOBHei
KOHCTPYKTMBHOH HEpapXuW M3ACIHH M JJIEMEHTHOM Gashl, KOHCTPYKIHH W TEXHOJOTHH
H3TOTOBJICHUA SIEKTPOHHBIX OJIOKOB H y3JI0B, IIPH CO3IaHHH COBPEMEHHBIX CPEICTB YIIPaBJIeHHUS
TCXHUYECKUMU U TEXHOJIOTHYECKHMHU KOMIUIEKCAMH, CHCTEMAMH M TeXHOJIOTHSMH.

1. MECTO JUCIIUILJINHBI B CTPYKTYPE OIIOII BO

Hucnvrina «IIpoeKTHpOBaHKE SMEKTPOHHBIX CPEICTB B HaHOJJIEKTPOHUKE» OTHOCHTCS K
AUCLHILTMHAM IO BEIOOPY CTyJAEHTa B BapHaTHBHOMN Yactu 6roka B1 OITOII u sBnserca omHOM
M3 JMCIUIUIMH, (QOPMHPYIOIMX IPOGECCHOHANLHBIE 3HAHHS M HABBIKH, HEOOXOIHMbIC
OakanaspaM II0 HampaBIeHHIO HoAroToBKH 28.03.01 «HaHOTEXHONOTHH H MHKpPOCUCTEMHAS
TEXHUKAY,

Wsydgenne nucrmmminer «IIpoeKTHPOBaHME 3MEKTPOHHBIX CPEACTB B HaHOJJIEKTPOHHUKE
OCHOBAaHO HA 3HAHUAX, NPHOOPETEHHBIX OOYYAIOIMMMUCS IPH OCBOSHHMH MpPENIIECTBYOILIUX
JUCLUIUINH Y4eOHOTO ITaHa:

®uzuka; OCHOBEI KBaHTOBOH ¢usuku; Metponorns; HMubopmaruka; HmxeHepHas u
KOMIbIOTepHas rpaduka, ®usmMyeckne OCHOBHI MYKPO- M HAHOCHCTEMHOM TeXHHKH; DH3MKa
TBEPIOTO TeNa; DJIEKTPOTEXHUKA; BBeleHHe B HaHOTEXHONOrHIO; TeopeTHUecKas MEXAHHKA,
Mexannka HaHOCHCTEM M TPHOONOTHA, DIEKTPOHHKA W MHKPOIIPOLIECCOpHAsA TeXHMKA;
MukposnextpomMexanudeckue CHCTeMBI, IlpukmagHas MexaHuka; OCHOBBI ylpaBIeHUs
TCXHUYECKAMH  CHCTeMaMy; OCHOBBI IPOTpaMMHPOBAHHS; KOMIBIOTEpHOE COMPOBOXKIEHHE
Hay4HBIX ~HCCICAOBaHHH; Mojenuposanue ¥ HPOSKTUPOBAHHE B HAHOTEXHOJOTWAX:
ABTOMAaTH3allMsl TPOEKTHPOBAHHS HAHOCHCTEM; a TaKKe 3HAHMAX, MOJIyYEHHbIX MpHU
IPOXOXKACHUH IIPOU3BOJICTBEHHOM TIPAKTHKH.

OcHoBHBIE TIONOXEHHS OUCHUMIUIAHEL  «IIpoeKTHpOBaHHe JJIEKTPOHHBIX CPEICTB B
HaHO3JIEKTPOHUKEY HCIIONB3YIOTCA IPH U3YYEHHH CAEAYIOLMX JUCITUTLINH:

AiTUBHEIE TeXHOJNOTHH; IIpomecchl MHKpO- M HAaHOTEXHOJOTHHL MukpoonTaka u
¢oronnka; HTErpupOBaHHbIE TEXHOIOTHH H ONTHKA JIOKAIA30BAHHbIX CTPYKTYD; @ TaKXe IpH
IPOXOXKIACHAN TIPEUIAIIOMHON NPakTHKH ¥ BBIIOJHEHHM BBITYCKHON KBaaH(UKAIMOHHOM
paboTHL

2. KOMIIETEHIIMA OBYYAIOIIEIr OCsl, ®OPMHAPYEMBIE B PE3YJIbTATE
OCBOEHUSA I CHUIIIHHBI

B mpouecce ocBoenms ucummmiHbl  «IIpoeKTHpOBaHMe JJIEKTPOHHBIX CPEACTB B
HAHOJJIEKTPOHHUKe» Y o0yJaromerocs GopMUpYIOTCs IpoQeccHOHATEHBIE KOMIIETEHIHMN:

OIIK-7, cnocoGHOCTb YYMTHIBATE COBPEMEHHBIC TEH/EHIUK PasBUTHSL 3JIEKTPOHHKH,
M3MCDUTEIbHOM ¥ BBIYMCIHTENBHOM TeXHHKM, HHPOPMAIMOHHBIX TEXHOJOTMH B  CBOeit
podeCCHOHATHHOM AEITETLHOCTH;

OIIK-9, cnocoGHOCT HCIONB30BaTh HABBIKHA PaGOTHL C KOMITILIOTEPOM, BJIafeTh METONAMU
MHQOPMAlIMOHHBIX ~ TEXHONOTHH, COGIONAaTh  OCHOBHBIE TpeboBaHHA  HHGOPMAIMOHHOM
Ge3omacHOCTH.

B pesymsrate ocBoenms mucummmeel  «IIpoeKTHpOBaHKE JNIEKTPOHHBIX CPEACTB B
HAHOBNEKTPOHUKE» ~ OOYYarOUMHCH NODKEH —NEMOHCTPHPOBATh  CIIEAYIOLIHE pe3ynbTaThl
obpa3zoBaHus:

1) 3uaTh:
- CTPYKTYpY, QyHKIMOHAIBHEIE GJIOKH M COCTABHBIE YAaCTH aneKTpOoHHEBIX cpeacts (OIIK-7);

- COBPEMCHHYIO SJIEMEHTHYIO 0a3y 9JIEKTPOHHBIX CPEJCTB H HAHOOJIEKTPOHHBIX YCTPOMCTB
(OIIK-7);



- 3TaNbl XXU3HCHHOIO IIMKJIA 3JIEKTPOHHBIX CPEICTB ¥ HAaHOANMEKTPOHHBIX ycTpoiicTs (OITK-7);

- YPOBHH KOHCTPYKTHBHOH HepapXuH 31eKTpoHHBIX cpencts (OIIK-7);

- METOABI M CPEACTBAa IPOrpaMMHOIO OOECICYCHUS, UCIOIb3YeMbIC IIPH npoeKTnpOBaHHn
3JICKTPOHHBIX CPEICTB M HAHOIJIEKTPOHHBIX ycTpoiicT (OITK-9);

- TpeboBanu HHGOPMALHOHHON 6e30MaCHOCTH NP NPOEKTHPOBAHUH SHCKTPOHHBIX CpencCTB
U HaHO3JIEKTPOHHBIX ycTpolicTB (OIIK-9).

2) YmMers:

— QHAJTM3WPOBATh CTPYKTYPHBIE H QYHKIHOHAIBHBIE CXEMBI 31eKTpOHHEIX cpeacTs (OI1K-7);

— HCMOJIb30BaTh HOPMATMBHO-TEXHHYECKYIO MOKYMEHTAIlMIO B MPOEKTHOM NEATENBHOCTH
(OIIK-7);

- AHAM3HUPOBATH KOHCTPYKTOPCKYIO NOKYMEHTALMIO M ONpPENENATh Gu3MuecKue MPUHIHIIBL
AEHCTBHS 3JIEKTPOHHBIX CPEICTB H HAHOIEKTPOHHEIX ycTpoiicTB (OITK-7);

- KCMIOJIb30BaTh HHQOPMAHOHHBIE TEXHOJIOTHH B IPOeKTHOMU nesTensHoctu (OITK-9);

— KJIAacCHMQHIMPOBATh BHEUTHHE BO3ICHCTBYIOILME (haKTOPHI, BIHMSIOIME HA KOHCTPYKIIHIO
3NIEKTPOHHBIX CPEACTB U HAHODNIEKTPOHHBIX ycTpoiicTs (OIIK-7).

3) Bunagets:

— COBPEMEHHBIMH CpPEACTBaMH HH(OPMALHOHHO-IPOTPaMMHOTO OGECHIEYEHHS IIPOIECCOB
IIPOCKTUPOBAHUS JIEKTPOHHBIX CPEJCTB U HAHOMEKTPOHHLBIX yeTpoiict (OITK-9);

— CIocobamy 3allMTHl JEKTPOHHBIX CPEACTB M HAHOICKTPOHHBIX YCTPOMCTB OT| BIHSHHSA
BHEIMHMX Bo3aehcTByomux ¢paxkropos (OIIK-7). :

3. CTPYKTYPA H COAEP)XAHHUE JUCIHUIIVIMHBI (MOAYJIA)
OO61mas Tpya0eMKOCTh TUCIUILTHHEI COCTABIIAET 6 3a4eTHBIX eqUHHUL, 216 yacos.
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4. OBPA3OBATEJIBHBIE TEXHOJIOT'AN

Ilpy npoBenmeHMM JIGKIMOHHBIX  3aHATHA  NPEMEHSETCS TPANMUHMOHHBIA  [IOJXOJ,
3AKITEOYAIOIINHCS B TIOC/IEI0BATC/IEHOM H3y4EHHHU Pa3/iesioB TUCIIAILIMHEL H B H3JI0KEHHH JIEKTOPOM
CONCpPXaHMs Y4eOHOr0 Marepuana TeKylledl JIeKLWH, HAYMHAA C ONPEIENICHHS TeMEl JEKIMH U
IUlaHa  JIKIHOHHOTO  3aHATHSA, a Taloke C  (QOPMYNIMpOBKM LENMM JIeKIUH U  TEpeyHs
paccMaTpUBaeMBIX BOIIPOCOB (3a1a4).

3aHATHs NPAKTHYECKOH HANPABICHHOCTH IIPOBOJATCS B HHTCPAKTHBHOM dopMe ¢ 1eNBiO
PasBUTHA y CTYNEHTOB mpodeccronanbrbx kommerenmuit OITK-7 u OITK-9. B xoxe /eKuroHHo-
CEMHHAPCKHX, /a0OpPaTOPHBIX M NpPAKTHYECKMX 3aHATHH y CTYIEHTOB (OPMUpYIOTCS |




3aKPEILLIOTCA CIIOCOOHOCTH K 0GBEKTHBHO-KPHTHYSCKOMY TBOPYECKOMY CYIKICHHIO 110 BOIIpocam
H3y4aeMOH JUCIMIUIHHBL 3@ CYET KPAaTKOro NEPHOIMYECKOrO OMpoca JEKTOPOM YHaImuxcsl o
y4eGHOMY MaTepHany HpeIbIAYLMX 3aHSTHH, 33 CYET MOGYKIEHHS yYalmuxcs K JUCKYCCHH TIO
TEKyLIEMY y4eOHOMY MaTepHaly U 3a C4eT IPeJOCTaB/IeHMs YUALEMCS BO3SMOXKHOCTH BhIPabOTKH
YMO3aKITIOUEHHH, ONUPAsiCh Ha COOCTBEHHEBIE 3HAHKA, MONYYEHHBIE B PE3YIBTATE CAMOCTOATEMHHON
paboTEL.

Ha nmpaxtideckux ¥ 1aGOpaTOPHEIX 3aHATHAX B COCTABE CTYICHUYECKHX pabowix MoArpyII
IIPOBOAMTCA M3YHCHHE OCHOBOMOJNATAIOIIMX PACYCTHO-AHANMTHYECCKAX METONOB IPOEKTHPOBAHUS
9C B MONHOM COOTBETCTBHH C TPeGOBAHMSAME HOPMATHBHO-TEXHIYECKHX JOKYMEHTOB, a TAKXKE IpH
3aCIyIIMBAHMM COOOIICHUH KaXIOro M3 CTYACHTOB Ha 3aiaHHylo TeMy pedepara B dopme
HAyqHOTO JOKNaja € NEMOHCTpallied MPEe3CHTAlMA M TpH BLIPabOTKE BCEMH  YYAIMMHCH
KOIUIEKTHBHOTO 3aKIFOYCHHS [0 H3/I0)KEHHOMY MaTepHalLy.

TeMbI HayYHBIX COOGIIEHMI YUAIMXC HAXOOATCS B IIOJHOM COOTBETCTBUH C HalpaBJIeHUSIMA
CaMOCTOATENMbHON PabOTBI CTYAEHTOB, TEMATHKOM JIEKIHOHHOTO MATEPHATA, BOMPOCAMH TEKYILIETO
PEHTHHT-KOHTPOIIS, COAEPXKAHHMEM JIaGOPATOPHOTO MPAKTHKYMA H IEPEYHEM 3K3aMEHAIHOHHBIX
BOIPOCOB. [IpenozaBarens OpraHMsyeT NpoBeNCHHE 3aHATHH B (OpMe CEKIHOHHBIX HAyYHBIX
3aCe/aHNH C PEruCTpalMell BOLPOCOB, XapaKTEPH3YIOLINX TBOPYECKYIO AKTHBHOCT CTYEHTOB, UTO
SBJIETCS. OMHMM M3 HEOOXODMMBIX YCIOBHH YCIEIIHOTO NPOXOXKIEHHS CTYIEHTAMH TEKYILEro
PEHTHHI-KOHTPOJISl yCIIEBAEMOCTH.

B xone moaroroBku pedepara CTYNEHTB! OCBAaMBAIOT MpaBHIA O(GOPMICHHS JIOCTUTHYTBIX
PE3YJIBTATOB B BUJIC HAYYHOH CTaThU B IIOJIHOM COOTBETCTBHH C TPEGOBAHMAMH, NPEIbIBISIEMBIMU K
SNICKTPOHHBIM HM3faHusaM. IIpu 3ToM yuammiecs MpHOGPETAOT 3HAHKS H HABBIKA B COCTABJICHHUH
Ha3BaHW M aHHOTAUMH CTaThbH, CTPYKTYPBI COJACPKAHUSA H BHIOOpA KIFOYEBBIX CJIOB, HIIOXKEHHS
TCOPETHIECKOH, MPAKTHYECKOH 1 IKCIIEPUMEHTAIBHOM YacTell MyGIMKaIIH, OpeicIeH:s O6IacTH,
00BeKTa, Ipe/IMETa U IIENIM HCCICNOBAHMS, TTOCTAHOBKH PEIIAeMBIX 3a/1a4, H3TO0MKEHHS BHIBOJIOB U
3aKIIOYCHAUS,  COCTaBIeHMd  OMOMMOrpaduyeckoro  CHOHCKAa  HCIONB3YeMBIX  HCTOYHHKOB
HHpOpMAIVH.

Ilpy npoBeleHwM JEKIHOHHO-NIPAKTHYECKHX 3aHATHH IPUMEHSIOTCS UH(OpPMAIHOHHO-
KOMMYHHKAIIMOHHBIC M MYJIETUMEAHA-TEXHOJIOTUM [jI1 MOHHUTOPHHTA TEKYIIEH YCIIeBaGMOCTH W
KOHTPOJA 3HAHHH CTYNEHTOB, a TakkKe OTOOPaXKCHHMS INPE3CHTAIMI, TECTOBHIX 3ajaHuil M
ACMOHCTPAIHOHHBIX BHJIEOPOJIMKOB IIOCPEACTBOM IIPOSKIIMOHHBIX CPEICTB H MOHHTOpoB ITK OBM.
He menee 40% ayMTOpHBIX 3aHSTHIA IPOBOKMTCS B HHTEPAKTHBHOMN dopme.

5. OHEHOYHBIE CPEACTBA JUIA TEKYIIET'O KOHTPOJIS YCIIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTALIMIH IO UTOT'AM OCBOEHUSI
AUCHIAILIMHBI 1 YYEBHO-METOJUYECKOE OBECIIEYEHME
CAMOCTOSATEJBHOI PABOTHI CTYJAEHTOB

Texymmii KOHTPOIL yCIIEBAEMOCTH CTYICHTOB SIBISAETCS pacnpenea€HHBIM BO BpeMEHH
CEMECTpa U OCHOBBIBAETCS HA OLICHKE CIICAYIOUIMX COCTABISAIONIHX

1. Bomonnenwe CcTyneHTOM 1aboOpaTtopHBIX paboT ¥ IIOATOTOBKA WHIUBUY AJIbHBIX
OT4€TOB; 3alUTa PE3yIbTaTOB JTa00PAaTOPHBIX HCCIIENOBAHU.

2. BHINOTHEHNUE CTYAEHTOM HHAMBUAYAIBHBIX 3a1aHHil MPAKTHYECKON U CaMOCTOSITEIbHOM
paGoThI; NOArOTOBKA pedepaTa, Npe3eHTANMH H JOKIAJA. BeicTymnienne ctygenta ¢
HHMBUNYJIBHBIM TOKJIAIOM Ha CEKIIHOHHOM 3aCe/IJaHUM U 3alllTa Pe3yJILTATOB BHIIONIHEHHOIO
HCCIICAOBAHUS.

3. YuacTHe cTyneHTOB B 0OCYXHEHHH pedepaToB H AOKIAIOB JpPYTHX ydampxcs Ha
CCKIIMOHHBIX 3aCENaHUAX B X0JIe MPAKTHYECKUX 3aHATHH.

Tembl npakTHYecknx 3ansaTuii n pedeparon

1)  Pons u 3amauM KOHCTPYKTOpa NMPU MPOSKTHPOBAHHH SYECK, cy6610K0B, GJI0KOB,
CTOCK M IIKaGOB yNpaBJIeHHS.

2)  OyHKIMOHATBHO-Y3TOBOM, KacKaJHO-Y3IOBOI, CXEMHO-Y3JI0BOH M MOHOCXEMHBIH
MeToABI MpoekTupoBanus OC.



3)  Knaccudpuxamms 3C no ycrnousm skcrtyaranun. Croiikocts IC K BO3JEHCTBHIO
XKECTKUX 3JIEKTPOMArHUTHBIX M3JTydEHHIA.

4)  KommomoBka OC.  ®DakTOpH,  ONpeEIISIONIHE KOMIIOHOBKY;  KPUTEpUH
ONTHMAJIBHOCTH KOMIIOHOBKH.

5)  CxeMbl oneKTpHyecKas NPHHUANAATEHAS, GYHKLIHOHATBHAS U cTpykrypHas 3C,

6)  OGmue TexHHYecKHe TpeGOBAHHS K KOHCTPYKIH IC CIIENUAILHOTO Ha3HaYeHHs.

7) IleyaTHBle W UWHTerpajbHBIE INATHL. PasHOBHIHOCTH IUIAT 11O TEXHOJIOTHH
U3TOTOBJICHHS, KOHCTPYKIIMH H Ha3HAYEHUIO.

8)  OcHoBHBIE TpeGOBaHUS K IIEYATHOMY MOHTaXY, TPAaCCHPOBKE U PACYETY 3JIEMEHTOB
[I€YaTHOTO MOHTaXa.

9)  OcobeHHOCTH 0hOPMIIEHHS YepTexKa IEYATHOMN TLIATHL

10) OcHoBHBIEe TpeGOBaHUS K YCTAHOBKE KOMIIOHEHTOB M 3JIEMEHTOB OYHKIHOHATIBHOM
JICKTPOHUKH HA MIEYATHBIX IUTaTaX. OCOGEHHOCTH 0QOpMIIeHHs COOPOYHEIX YepTexel SUeeK Ha
[ICYaTHHIX IIaTax.

11) Bnoku u s4eHKH MHKPOSIEKTPOHHOM anmapaTyphl. Pa3sHOBHIHOCTH KOHCTPYKIUH H
0COGEHHOCTH KOHCTPYHPOBAHHS.

12) Cucremsl oxnaxaenus IC. OcobeHHOCTH npoektupoBanus 3C ¢ eCTECTREHHON
IPUHYAUTEIbHON BEHTH/LILUEH. TemnoBkle TpyOKH.

13) TlpoektrpoBaHue BHOpompouHEIX sueek C. Meromsl YBEIHYEHUs] KECTKOCTH
KOHCTPYKIMH ¥ CHHKECHHS aMILTUTY (bl KoJleGaHui NpH BUOpALUAX U yaapax.

14) BubGpomsonsuus (amoprusanusa) IC. OCHOBHbIE XapaKTEPHCTHKH BHOPOU3QISATOPOB
Y IPHHITAIIEL UX ACHCTBHA.

15) OxpaHHpoBaHWE  SJIEKTPHYECKOTO X  MArHMTHOTO  IIOJEL. Koncrpykiun
3IEKTPHIECKUX M MaTHUTHEIX SKPAHOB.

16) Buael nomex W mapasWTHHIX CBs3edl B IPOBOJHHUKAX, HMCKaXCHHE CHTHAJIOB,
TpeOOBaHMs K TUHUAM CBSI3H.

17) WBOyKTHBHBIC H KOHIYKTHBHEIE NIAPA3UTHEIE CBSI3H 31€MEHTOB TI€YaTHOrO MOHTaXa.

18) OOmue MeToxs! BiarosamuTel. I'epmeru3sarus IC.

Ilepeuens TeM aGopaTopHbIX 3aHATHH

CTynenTtsl BBHITONHSIOT TaGOpaTOpHEIE 3aiaHMA. KOHKpeTHbIi nepedYeHb J1abopATOPHBIX
PaboT It KaXKJIOTO CTYAEHTa OpeAeNsieT IPENOAABATENh C YUETOM TEMbI 3aIaHUS pe(pepaTa 3
HalpaBJICHUS CAMOCTOSATEIBHOM paboTEL.

Pa6ota Nel. O6ecneuenns Ternopsx pexumon JC.

Pabota Ne2. O6ecnieuerns mexanuueckoi mpouroctd JC.

PaGora Ne3. OGecmeueHust oneKTpHYeckodl MPOYHOCTH U SIIEKTPOMarHUTHOM
comectumoct DC.

Pa6ota Ned. OGecneuenns nanexnocta DC.

Pa6ota Ne5S. O6ecneuenus pnarocroiikoctu IC.,
PeiitaHr-xonTpoas Nel

IIpoBomuTCs B mUCEMeHHOM (opMe.

Cnncok 3ananuii:

1. OyHKIKOHATEHO-Y30BO} (MOY/IBHBIHA) MeTON KOHCTpyHpoBarus JC.

2. 3a71a4u KOHCTPYKTOPA IPH POSKTHPOBAHUH STHeeK, GIIOKOB, IIPHGOPOB | ycrpoiicts OC.,

3. Kinaccuduxams 3C no yenosusM KCILTyaTaH.

4. Komnoroska OC, onpezensoniye GakTopsL.

5. MeTo1b! KOMITOHOBKY U KPUTEPHH ONTHMAIEHOCTH.

6. CXeMbI MEKTPHYECKHE IPHHLHIHATEHEIE, DYHKIHOHATBHBIE 1 CTPYKTYpPHBIE.
PelTHHr-KOHTPOIL Ne2

IpoBomyTcs B muckMeHHOH dopMme.

Cnmcok 3ananmii:

1. OcHOBHBIE XapaKTEPHCTHKA KOHCTPYKTHBHBIX H SKCILIYaTAHOHHBIX TpeboBanuii K OC.



2. IleyatHble TaTHL PasHOBHAHOCTH IIAT 1O TEXHONOTHH M3TOTOBJEHH, KOHCTPYKIIUH H
Ha3HaYCHHIO.

3. OcHOBHBIC TPeGOBAHMS K MEMEHTaM [I€9aTHOTO MOHTAXKA H TPACCHPOBKE.

4., TIpasuna oopMiIeHHs YepTeka EUaTHOMH TUTATEL

5. OcobeHHOCTH yCTaHOBKH 3MeKTpopamuosnementos (OPD) u YCTPOHCTB (DYHKIHOHAIBEHOM
aneKTpoHuKH (Y D) Ha ImevaTHBIE IIATHL

6. [IpaBra oopMiTeHHs COOPOUHBIX YepTexeii H3/Ie/Mil Ha [eYaTHbIX IIIATax.

7. Cy0Obmoxu, OMOKM W s9YeMKH COBDEMEHHONH MMKPOSIEKTPOHHOM anraparypel.
Pa3HOBHIHOCTH KOHCTPYKLIHIA.

Peiitunr-konrpoas Ne3

IIpoBomuTCs B IECBEMEHHOM (opMe.

Cnucok 3ananui:

1. Cucremsr oxnaxaenus OC; ocoGeHHOCTH NPUMEHEHU CpPEICTB €CTECTBEHHOM U
IPHHY TATEHHON BEHTHIISIIHH.

2. TlpoektupoBanne BHOpONpPOUHBIX staeek C. MeTo[BI YBEIMYEHHS KECTKOCTH
KOHCTPYKIIHH U CHIDKEHMS aMILTUTYABI BHOPOKOIEGAHMIL.

3. Bubpousonsuus (amoprusaist) IC. XapakTepucTHKH BHGPOH30ITOPOB 1 IIPUHIMIIBI UX
JEHCTBUS.

4. DKpaHHpOBaHHE JNEKTPHYSCKOrO M MarHuTHoro moms. KoHcrpykuuu JNEKTPUUECKUX H
MarHUTHBIX 3KPaHOB.

5. Buzapl moMex M mapasuTHBIX cBsseil B DC, HCKaKeHHe CHUTHAJIOB; TpeOOBAHKS K JIMHUSAM
CBSI3H.

6. IHXyKTHBHBIC H KOHITYKTUBHBIE [IAPA3UTHEIC CBA3H 3/IEMEHTOB II€YATHOTO MOHTAXA.

7. Metoap! Biarozammre! 1 repMeTusanun JC.

Ipomexxyrounas aTTecTalmMsi NPOXONZMT B (opme 3K3aMeHa. Bompockl 3K3aMeHa
OXBaTBIBAIOT BCIO TEMATHKY, PACCMOTPEHHYIO B XOJle NIPOBE/IEHHUs JICKIHMOHHEIX, TPAKTHYECKIX
¥ 1abOpaTOPHEIX 3aHATHH B TEYEHHE CEMECTPA.

Bomnpock! k 3k3aMeny:

(3K3aMeH NpOBOAUTCS B MHMCEMEHHOM popMe)

1. Crpykrypa 1 HasHaueHHe SMEKTPOHHBIX CPeACTB. THNOBAs CTPYKTYpa CPEACTB GOTOHHKH U
ONTPOHHKH.

2. IloxkoneHHs ¥ COCTAaBHEIC YACTH IEKTPOHHBIX CPEICTB.

3. OTanel XH3HEHHOTO LIUKJIA 3EKTPOHHBIX CPECTB.

4. TlyT CcOBEpIIEHCTBOBAHKS JIEKTPOHHBIX CPENCTB, OCHOBOIOJATAMOLIKX napaMeTpoB u
XapaxkTepucTHK. Onpeenstomye GakTopsl Pa3BUTHs KOHCTPYKLUA, METOABI KOHCTPYHPOBAHHS.

5. IlpusHak¥ CHCTEMHOCTH KOHCTPYKIMH 3/€KTPOHHBIX CPEICTB. YPOBHH BXOTUMOCTH
KOHCTPYKLIMH.

6. OYHKLHOHAIIBHO-Y3NOBOMH, KACKA[HO-Y3JI0BO, CXEMHO-Y3/710BOM M MOHOCXEMHBIH METOBI
KOHCTPYMPOBaHMs SJEKTPOHHBIX CPENCTB. Poib M 3amadu KOHCTPYKTOpa NpH NPOSKTHPOBAHMH
siueeK, 6JIOKOB, CTOEK U YCTPOMCTB.

7. KoMNOHOBKa 3JIEKTPOHHBIX CPEJCTB, ONpEAeNstonue GakTopsl. MeToasl KOMIOHOBKH U
KPUTEPUH ONTUMAJBHOCTH.

8. HcxoaHsle JaHHbie TpoOLECCAa KOHCTPYMPOBAHMS ONEKTPOHHBIX CPeACTB. CxeMma
BJEKTPUYECKAs PUHUNNUANbHASA, PYHKUHOHANBHAS U CTPYKTYpHas.

9. COOTHOLIEHHe MOHATHI NPOEKTHPOBAHHE M KOHCTPYHPOBAHHME 3ICKTPOHHBIX CPECTS.
3ajiauu, LUK ¥ TEXHUIECKOE 3a/laHKe Ha [IPOeKTHPOBaHKe. CpelcTBa POSKTHPOBAHHS.

10.  TexHOMOrMYHOCTE  KOHCTPYKLMM  3NMEKTPOHHBIX  CpeicTB. KauecTBeHHble u
KONMYCCTBCHHBIC ~ OKAa3aTeld  TEXHOJNOTMYHOCTH.  KOMINEKCHEIH  MOKasaTesib .« OLIEHKH
TEXHOJOTMYHOCTH.

11. KoMMyHHKaLIMOHHEIE OCHOBaHKS B BHIE MICYATHBIX U HHTErpajbHbIX TUIaT. PazHoBUAHOCTH
TNaT Mo TEXHOJOTHH M3TOTOBJICHUS, KOHCTPYKUHMU W HasHadeHH0. OCOOEHHOCTH KOHCTPYKUHI MO
KJlaccaM TOYHOCTH U NJIOTHOCTU. MHOTOC/IOMHEBIE MCYaTHLIC ITJIATHI.

12. OcHoBHblE TpeGOBaHHMS K MPOEKTHPOBAHMIO MEYATHOrO MOHTAXA, OCOBEHHOCTH
TPaCCHPOBKH H pacueTa 3IeMEHTOB [€YaTHOTO MOHTAXA.




13. OcHoBHble TpeGoBanus k ycTaHoBke OPD u YD Ha meuaTHble IIATEL OcobenHocTH
0(opMIIeHHs YepTeKa MeYaTHOM MNATE ¥ CEOPOYHBIX ueprexer OC Ha NeYaTHHIX 1aTax.

14. TlyneTel ympaBieHus ¥ MMLEBEE TaHeIn SJEKTPOHHBIX cpeacTB. OCHOBHEIE TpeGoBaHMsA
KOMIOHOBKH. CrIOCOOE! HAHECEHUSI HAMMMCEH U ITIKAJT Ha JIMIEBIX AHEIX.

15. OcHoBHBIE CMOCOGHI OXJTAXKIESHUS OJIEKTPOHHBIX CPEACTB. 3aKOHBI OXJAXKACHUA W
KIacCU(HUKAIUM TEIIOOTBOIOB.

16. MeTosl MHTEHCHDUKALMU TOKANBHOTO OXJaXKNEHUS SJIEKTPOHHEIX CPEACTB. DNEMEHTHI
JIOKaEHOTO OXNAXMAEHHSA M 0COOEHHOCTH X MpOeKTHPoBaHus. TenaoBbie TPyGKH.

17. Obuwme cucTeMBl OXnaxIeHHs dNEKTPOHHBIX cpenctB. OcoGEHHOCTH MPOEKTHPOBAHUS
€CTECTBEHHOM U MPUHYAUTENbHOMN BeHTHISILIN DC. CXeMBl KOMIOHOBOK CTOEK YIIpaBIEeHUS.

18. BHemune MexaHuueckue Bo3aeiictus na IC: BHOpaLmu U yaapel. VX XapakTepucTHKA 1
BIMAHHE HA 3JIEMCHTBl KOHCTPYKUMM M KOMIOHEHTHI. KoHCTpyKTOpCKHE €MOCOGH yMEHBIEHHS
YTOPYro# U MuacTH4ecKoit rehopMaLyu 31eMEHTOB.

19. IIpoexTHpoBaHUe BUGPOTIPOUHEIX SU€EK SIEKTPOHHBIX CPEACTB. KoHcTpykTHEHBIE METOABI
YBCIIMMCHHA SKECTKOCTH M yMEHBINEHHs aMILIMTYa KoneGaHui npu BuGpanusx. Bubpousonsums
(amopTH3aLKA) SNEKTPOHHBIX cpeacTB. OCHOBHbIE XapakTepUCTHKH BUOPOM30JIATOPOB U IPUHLIUITBL
HX IEHCTBUS.

20. DJIeKTPOMarHMTHasA COBMECTHMOCTb JEKTPOHHBIX CpeicTB. MCTOUHMKY u NPUEMHHUKH
TOMEX, BHJIBl NMAPA3UTHBIX CBA3CH M HABOAOK. DKPAHUPOBAHHE BIIEKTPUYECKOTO H MAarHHTHOTO
TOJIeH. DNEKTPUYECKHE U MATHUTHEIE SKPAHbI.

2]. DOkpaHumpoBaHHE TPOBOJOB U KaGeneii JNEKTPOHHEIX cpeactB. OcobeHHOCTH
KOHCTPYHPOBAHH: M MOHTaXa NOMEXOHECYIIHX U YyBCTBUTE/BHBIX K OMEXE SMEKTPHUECKHX LETei.
ITepexpecTHble OMEXH B B/I€MEHTaX 3EKTPHYECKOT0 MOHTaXA. BHbl OMeX 1 NApa3UTHBIX CBA3EH,
MCKaXXE€HHE CUrHaJIa, TpeOOBaHMs K JIMHHAM CBA3H.

22. EMKOCTHBIE CBA3M OJIEMEHTOB [CUYATHOTO MOHTAXA. BzanMounayxTuBHEIE W
KOHIYKTUBHBIC MAPA3UTHBIE CBS3H 3JICMEHTOB [IEYaTHOrO MOHTAXKA.

23. OcHOBHEIE TpeGOBaHMs K IIPOSKTHPOBAHMUIO MEYATHBIX NPOBOJHMKOB CUTHAJILHEIX IIETEH.
Pa3sHoBHAHOCTH KOHCTPYKIMK M 0OCOBEHHOCTH HCTIONHEHUS HMH THTAHMS 1 3a36MICHHS.

24. BospaelicTBre aTMOCHEPHEIX OCAAKOB U BIAXKHOCTH Ha SNEKTPOHHBIE cpeAcTBa. OOlue
METOIbI BAro3aIMTEL. I'épMeTH3aiys 3NEKTPOHHBIX CpeAcTB. IIpoeKTHpoBaHMe paBBEMHEBIX
YTUTOTHHTENBHBIX COEAMHEHUIL.

25. OcobeHHOCTH repMeTH3aUMH KOPNYCOB C MOABHNKHBIMU M BpAIAEMBIMU 3JIEMEHTAMU
YHpaBJeHHs. DIEMCHTb! SMEKTPHUECKHX COCAMHEHHI 111 HEPa3beMHOTO U Pa3beMHOr0 BHEIHETO
INMEKTPUYECKOTO MOHTAXKA.

CamocronTesbHas paGoTa CTyAeHTOB (KOHTPONE OCBOEHHUS pas3nesoB AUCLUILTHHEL)

Lenbo caMoCTOATENBHOM paGOTHI CTYHNEHTOB SBASETCS OCBOCHHE pasfienoB JVCLUIUIMHEL,
AOOTHAIOINX MATEPHAIIBI JICKIMOHHOTO Kypca. KoHTpos BhImomHEeHHs CaMOCTOATENBHON paGoThl
OCYLLECTBIIACTCSA NPU 3alIUTE OTYETOB 110 JIAGOPaTOPHBIM PaboTam, B X0/le MPAKTHIECKHX BAHSTHI,
MpH NOATOTOBKE pedepata U NpU TPOBEACHUH PEHTHHT-KOHTPOIS.

Hanpagsenusi camocrosiTenbHoii pa6orsi

1) Hctopus passutus koHcTpyKimii IC.

2)  QyHKUHOHANBHO-Y3NOBOM (MOLYNBHEIH) MeTo KOHCTPYMPOBAHHUS 3ICKTPOHHEIX CPE/ICTB.

3)  Knaccuduxanus IC 1o ycioBuaM sKCILIyaTaiym,

4)  CxeMma 311eKTpuYecKas IPUHIMNHAIBHAS 1 (byHKIMOHAbHAS.

5)  TexHOMOrH4HOCTH KOHCTPYKLMHU IC.

6)  PasHOBMAHOCTH NEYATHEIX MIAT MO TEXHONOTMH H3rOTOBJICHHS.

7)  TpaccupoBKa U pacuet 3/lEMEHTOB IEYaTHOIO MOHTAKA.

8)  TpebopaHus K yctaHoBke PO 1 YOD Ha NeyaTHbIE IUIATHL

9) PasnoBupHOCTH KOHCTpYKIWMIt 610K0B IC.

10) PasHoBuaHOCTH KOHCTpYKIHit s4eek DC.

11) TlyneTs! ynpasnenus u nuuessie nanend JC.

12) Metoar! uHTeHCHUKALMH TOKATBEHOTO OXNaxaeHHs JC.

13) O6mwue cuctemsr oxnaxnenus IC: 0co6EHHOCTH NPOSKTUPOBAHHS CPEACTB €CTECTBEHHOI
U MPHHYIUTENbHON BEHTHIISLHN.

14) Bubpauuu, ynaps! v ux BiusHue Ha >emMeHTh JC.



15) KoHCTpYKTHBHBIE METONBI YBEIMYEHUS JKECTKOCTH M CHIIKEHHS aMIUTUTY OB Kpne6aHHH
BUOPONpOYHEIX sueek DC Npu BUOpaLysX.

16) HcTouHMKM MOMEX U MPUEMHHKHA NOMeX, BU/IBI NAPa3HTHEIX CBSA3eH U HaBogoK B JIC.

17)  OxpaHnpoBaHWe >7EKTPHYECKOTO M MATHUTHOrO TONS. DJICKTPHYECKHE W MATHHTHBIC
3KpaHH.

18) Oxpanuposanue nposonos u kabeneii IC.

19) EMKOCTHEIE CBS3M [I€4aTHOIO MOHTAXKA.

20) OcHosHle TpeGOBaHHS TPH POCKTUPOBAHUH MEYATHEIX IIPOBOHUKOB CUTHAJBHBIX LENEH.

21) PasHOBHAHOCTH KOHCTPYKUMH M OCOGEHHOCTH NpPOSKTHPOBaHHMS Lemeid NUTaHUS W
3JIEMEHTOB 3a3emJieHus B OC.

22) BospeticTaue aTMOC(EPHBIX 0CAAKOB, BIaXHOCTH Ha JC. OBIKe METO/IbI BJIarO3aLlMTHI.

23) Iepvernzaumss  OC B pasbeMHBIX — KOpIycax. IlpoekTHpoBaHUe  PA3BEMHBIX
YIIOTHUTENBHBIX COSIHHEHUI.

Pacnpenenenne Bi1oB camMocTosiTesIbHOI PaGoThI N0 pasaesamM JHCLHMLTHHDI

Paznien 1-4. Pa6oTa ¢ nononuurensHol ureparypoii (36 4.). [Toarotoska pedepara (8 u,).
Paznen 5-6. Pa6ota ¢ nononuurensHoit mureparypoii (18 u.); [loarotoska pedepara (8 u;)
Paznen 7-8. Pabota ¢ nomosxutensHoi auteparypoii (18 u.); TToaroroska pedeparta (8 u,);
Paznen 8. PaGota ¢ nononHuTenbHo# utepatypoit (12 u.).

OTKpBITHIH COHCOK BONPOCOB /ISt MPOBEPKH Pe3y.bTATOB CaMOCTOSATENbHOMH| paboThl
CTYAEHTOB:

1) Kakne GBIBAIOT OrpaHMYEeHHs IPH KOHCTPYKTOPCKOM TIPOEKTHPOBAHHH?

2) Kaxkas nndopmariys Moxer ABIATECS MCXOHBIMY JAHHEIMHE 15 pa3pabotku 3C? .

3) Tlepeunciure pasaenel, BXOASIKE B COCTAB TEXHUYECKOTO 3a/1aHHsl HA TIPOSKTHPOBAHHE
2C?

4) Kakue kputepun sribupatorcst anst popMupoBanms rpymmn o YCJIOBUSM 3KCILTyaTalun?
5) Yro Takoe koMnoHoBka DC?

6) Yto sABNIsIETCS OCHOBHOM 3a4a4€i KOMITOHOBKH?

7 Kakue MeToap1 KOMIOHOBOYHEIX paboT BEI 3HaeTe?

8) ITo xakuM MpUHUKNAM OCYIECTBISETCS PasMelIeHHe IEMEHTOB YIPaBICHUS 1
VHIMKALWHY Ha TMUEBBIX MaHensix? [IpuseanTe npuMepsl.

9) Kaxumu 0cHOBHBIMK napameTpamu xapaKTepusyeTcsl TAKOM OpraH 4yBCTB omeparopa, Kak
3peHue?

10) KakoBbI 061mipe TpeGoBaHIA K MPOEKTUPOBAHUIO OTCUETHBIX YCTPOMHCTB?

11) Kax ycranasnuBarorest OPD u Y®D npu MoHTaxe Ha NEYaTHBIE IUIATHI Imn?

12) Kak cnenyet pasmemars ¢ysxumonansusre y3ust Ha [1112

13) Yro HeO6XOAMMO YUHTHIBATE NpH pasMelneHu: P Ha 1117

14) Iepeuncnute, kakue CyIeCTBYIOT BAPHAHTE! YCTaHOBOK DPD Ha ITIT?

15) Kakux npasni Heo6xoaumo npraepKHBaThes MPH IPOSKTHPOBAHMH KOHTAKTHEIX
MJIOWAK0K AJIst BHYTPHCXEMHOTO KOHTPOJIS IUIAT C TIOBEPXHOCTHBIM MOHTAKOM?

16) Kakue 30HbI OTHOCATCS K 3aMpeEHHBIM /1 IPOKIAAKH POBOIHUKOB, PACTIONArajONIHXCs
Ha Bceli momanu [1I1?

17) Kax Heo6xonuMo pacrionaraTh neyaTHble MPOBOAHHKY Ha IEYaTHOH MiaTe?

18) Kak npoucxoaut skpaHHpoBaHye Me4aTHEIX TPOBOIHHKOB?

19) T0 MOHMMAIOT NMOA TEPMHHOM «HECYIas KOHCTPyKuMA»? Kakue BUIbI HECymux
KOHCTPYKLIHiA BBl 3Ha€TE?

20) Ilepeuncnnre rnasHele 324K Pa3paboOTKU KOHCTPYKLMH 6II0Ka.

21) Kakue koHCTpyKiMM 610KOB BB 3HaeTe?

22) Ha3oBuTe OCHOBHBIE JOCTOUHCTBA KHIDKHON KOMIOHOBKY GIOKOB.

23) Kakumu crenensmu xapakrepusyercs 3amura IC 0T BHEIIHUX BO3ISHCTRHI?

24) IIpoBeuTe CpaBHUTENBHEI AHAH3 MATCPHANOB, UCTIONB3YEMEIX B KOHCTPYKISX

SJICKTPOHHBIX CPE/ICTB, NMEPEUHCITUTE JOCTOMHCTBA 1 HEOCTATKM STHX MATEPHAIIOB.
25) XapaKTepHCTHKa BUAOB 3amuThl DC.



26) OcCHOBHbIE BH/IBI FepMETH3ALIUH.

27) IMepedncnure pasHOBUAHOCTH CUCTEM OXTAKICHHUS.

28) Kaxk Bri61paeTcs cuctema oxnaxnenus ans DC?

29) ITepeuuncnure BUIBI pagnaTOpOB.

30) Kakue MOMEHTEI HEOGXOZIMMO OMPeNeNUTh 15 AHA/IM3A IaPA3HTHEIX NeKTPOMATHHTHBIX
BO3JACHCTBUI?

31) 3a CHeT Yero OCYIIECTBIACTCS SIEKTPOCTATHYECKOE SKPAHUPOBaHHE?

32) B 4eM CymHOCTE MArHUTOCTATHYECKOTO SKpaHHPOBAHHSI?

6. YYEBHO-METOJUYECKOE H HH®OPMAIIMOHHOE OBECIIEYEHHUE
ANCIHUAITIIAHBI

a) OCHOBHasl JINTepaTypa:

1. Ienn, A. B. MeTozB! NIPOEKTHPOBAHNA NEKTPOHHEIX YCTPOHCTB [DnexTponHEIit pecype] /
A. b. Illeun, H. M. JlazapeBa. — DJIeKTpOH. TeKCTOBbIE AAHHBIE. — M.: Hudpa-Huxenepps, 2013.
— 456 c.

2. Mypomues, [. 1O. KoHCTpywpoBaHMe y3i0B H YCTPOHCTB 9JIEKTPOHHEIX | CPEICTB
[Onexrponnetit pecypc]: yueGHoe mocobue / JI. FO. Mypomues, Y. B. Tiopun, O. A. Bejioycos. -
Pocros v/]1: ®ennke, 2013. - 540 ¢. : ui.

3. KOs0Ba, B. A. OcHOBEI MNpPOEKTMPOBaHHS 3JIEKTPOHHBIX CPELCTE. Koncrpynpopanue
S/ICKTPOHHBIX MOJy/JI€H MEPBOr0 CTPYKTYpHOro YpoBHs [DaextpoHHsi pecype] / B. A. [O3osa. -
Kpacnospck: Cub. penep. yu-t, 2012. - 208 c.

6) IonoTHMTEILHAS JIUTEPATYPA:

l. Fonopuupiva, M. B. TlpoexTHpoBaHMe pagMOSNEKTPOHHBIX CPEACTB HA OCHOBE
COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTHH [DNeKTpoRHEIH pecype]: yueGHoe nocobuel/ M. B.
lonosuuena - M.: BUHOM. JlaGopartopus 3HaHuii, Hnrepret-YHusepeuter MHpopmanioHHsIX
Texnonornit (MHTYHUT), 2011. — 503 c.

2. Haukos, JI. H. OcHOBBI MPOEKTUPOBAHMS 3MEKTPOHHBIX CPEACTB [OnexTpoHHEI# | pecype]:
yue6. nocobue / JI. H. IMankos, B. P. Acnausni, I, @. Honros, B. B. Esrpagos; Baagum. roc. yH-T.
— Bnagumup: Usn-o Bnagum. roc. yu-Ta, 2007. — 260 c.

3. Tlernuukuii, C. FO. Paspa6orka neuatserx wiat 8 NI Ultiboard [OnexrponHslit pecypc]. -
M.: IMK TIlpecc, 2012. - 256 c.

B) NEPHOJHYECKHE H3AHMS:

1. TIpoekTupoBaHye 1 TEXHONOTHs ANEKTPOHHEBIX cpeacT. ISSN 2071-9809.

2. Jlunamuka cnoxHeix cucteM — XXI Bek. ISSN 1999-7493,

3. PaguMoTeXHHUECKHUE U TeJleKOMMYHMKALIMOHHEIE cucTeMbl, ISSN 2221-2574.

r) nporpammHoe obecniedenne u UnrepHer-pecypebi:

1. AltiumDesigner, SolidWorks, MultiSim — kommiekcHas cucTema aBTOMAaTH3HUPOBaHHOI'O
MPOCKTUPOBAHUS 3JIEKTPOHHBIX CPEICTB;

2. KOMIIAC-3D - cemelcTBO CHCTEM  aBTOMATH3MDOBAHHOIO  IPOEKTUPOBAHUS C
BO3MOXHOCTAMH ~ OQOPMIIEHHS TPOEKTHOM M  KOHCTPYKTOPCKOHW —JOKYMEHTALMH  COracHo
crannapram cepuu ECKJI u CITJIC.

7. MATEPHUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE
AUCHUAIIINHBI

Hnst mpecTaBIeHHs NEKIHMOHHOTO MaTepHana, npeseHTanuit ¥ pedepaToB CTyNESHTOB
HCHOJIB3YeTCs CICHUANN3HPOBAaHHOE ayJUTOPHOE 000PyTOBaHHE C SKPAHOM IS IIPOEKI{HOHHBIX
CHCTEM, MPOEKTOPOM U HOYTOYKOM.

JlabopaTopHble W TpaKTHYECKHE 3aHITHS NPOBOIATCS B KOMIBIOTEPHBIX KilaccaX u
nabopaTOpHAX, OCHAIIEHHBIX HEOOXOIUMBIMHI CPEACTBAMH TEXHHYECKOTO W IIPOTPAMMHOIO
obecnieueHus.



Pa6ouas mporpamMma AMCUMILTHHEI COCTaBIEHA B COOTBETCTBHH C TpeboBaruamu OI"OC

BO no nanpasnenuio 28.03.01 «HaHOTEXHOIOTHH B MUKDOCHCTEMHAS TEXHUKAY.
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