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HEJIN OCBOEHNWS JUCIUIIJIUHBI

Hermsivu  ocsoenus  mucnmmmmasl  «IIpoeKTHpOBAaHME  3ICKTPOHHBIX CPEICTE B
HAHOSNICKTPOHUKE) SBIAIOTCS NPHOOPETCHHE CTYICHTAMH TEOPETHYECKMX M IIPAKTHUECKAX
3HAHHH U HABBIKOB KOHCTPYKTOPCKO-TEXHOJOTHYECKOTO IIPOSKTHPOBAHUS 3IIEKTPOHHBIX
cpercts (OC) pasnmUYHOrO YPOBHS CIOXKHOCTH, HEOOXOMUMBIX IpY O3HAKOMJICHHH C
$usHUECKMMHU IPUHIMIIAME JTEHCTBHS JIEKTPOHHBIX IIPHGOPOB U HAHOJJIEKTPOHHBIX YCTPOMCTB
(HOY), npu paccmoTpenny —Kiaccoobpasyromeif mpHGOpHOI CIPYKTYpPBl H ypPOBHEM
KOHCTPYKTHBHOW HCpapXvud M3AENHH U IMEMEHTHOW Gaskl, KOHCTPYKIHH W TEeXHOJIOTHH
H3TOTOBJICHHSA 3EKTPOHHBIX OJIOKOB M Y3JIOB, IIPH CO3TAHHU COBPEMEHHBIX CPE/CTB YIPABICHHS
TEXHUYECKUMH U TEXHOJOTHYECKUMH KOMIUIEKCAMH, CHCTEMAaMH U TEXHOIOTHSIMH.

1. MECTO JUCIHIUIIJINHBI B CTPYKTYPE OITOII BO

Aucturuirna «[IpoeKTHPOBaHKE AIEKTPOHHBIX CPEJICTB B HAHOIIEKTPOHHKE» OTHOCHTCS K
AUCLHUILIHHAM 10 BEIOOPY CTyZeHTa B BapHaTHBHON uacTy 6yokxa b1 OIIOII u seasgercs onHOM
U3  JUCLMIUIMH, (GOPMHPYIOIIMX IPO(ECCHOHANBHLIE 3HAHHMS ¥ HABBIKH, HEOOXOMMMEIC
OaxamaBpaM IO HampaBieHHIO moAroToBkH 28.03.01 «HaHOTEXHONOTMH H MHKPOCHUCTEMHAS
TEXHUKAY,

Wsyuenne muenmmmuabl «IIpOeKTHPOBaHHE 3MEKTPOHHEIX CPELCTB B HAHO3JIEKTPOHUKEY
OCHOBAHO Ha 3HAHMAX, NPHOOPETEHHBIX OOYYAFOIIMMHUCS IIPH OCBOESHHMH IIPEANIECTBYIONIHX
JHUCLMIIINH y4eOHOTO IIaHa:

O®usuka; OCHOBBI KBaHTOBOM (usmku; Merponorus; Mudopmaruka; Wnxenepras u
KOMIBIOTCpHAs rpaduka; @u3HuecKHe OCHOBBI MHKPO- ¥ HAHOCHCTEMHOM TeXHWKH; DH3MKa
TBEPAOTO Tella; DJIEKTPOTEXHHKA; BBe/CHHe B HAHOTEXHONOTHIO; TeOpeTHYecKas MeXaHHKa;
MexaHnka HaHOCHCTeM M TPHOGOJOTHS; DJNEKTPOHHKA W MHKDPOIIPOIIECCOpPHAs TEeXHHUKA,
MuxposnekTpoMexanndeckite  cucTeMbl; [IpuKnamHas MeXaHWKa, OCHOBBI yIIPaBICHUS
TCXHAYECKHMH  cucTeMaMu; OCHOBBI IPOrPaAMMHPOBAHHs; KOMIIBIOTEPHOE COMPOBOMNKICHUE
HAYYHBIX HCCICNOBaHHW; MoOJENMpoBaHHE ¥ HPOEKTUPOBAHHE B  HAHOTEXHOJIOTHSAX,
ABTOMATH3aIlMA POEKTHPOBAHHMA HAHOCHCTEM; a Takke 3HAHWAX, MONyYEHHBIX npu
MPOXOKICHUH ITPOU3BOJICTBEHHON MPAKTUKH.

OCHOBHBIE TIONOXEHHs NUCIMIVIMEEL  «[IpOEKTHPOBAHHE 3IEKTPOHHBIX CPEICTB B
HAHOJJICKTPOHUKE) HUCIIONIB3YIOTCA IIPH U3YUCHHUH CASAYIONNX JUCHUTLTHAH:

AIUTATHBHEIE TEXHOJIOTHH; IIpONECCHl MHKPO- M HAaHOTEXHOIOTMM; MHKPOONTHKA W
doronnka; VIHTErpipoBaHHbIE TEXHOIOTHH H ONTHKA JIOKATM30BAHHBIX CTPYKTYD; a TakXe IpH
NPOXOXACHHH IPEINHINIOMHOH IPAKTHKA M BBHIIONHEHHH BBITYCKHOM KBalH(HKAIIMOHHON
paboTEL

2. KOMIIETEHUUH OBYYAIOILIET'OCSl, P°OPMUPYEMBIE B PE3VJILTATE
OCBOEHUSA TUCITAILJINHBI

B mpouecce ocBoenms mucrpmiuMHEI  «IIpOSKTHDOBAHHE ONEKTPOHHBIX CPEACTB B
HAHO3NEKTPOHHUKE) ¥ 00y4arolerocs GopMUPYIOTCs MPodheCCHOHANBHBIE KOMITECTSHITHH:

OIIK-7, cmocoGHOCTb YYMTEIBATE COBPEMEHHbIC TEHIGHIMH Pa3BUTHS JNIEKTPOHHUKH,
H3MEPUTENBHOW ¥ BBHIMHCIUTENBHON TEXHUKH, HMHGOPMAIMOHHBIX TEXHOJNOTHH B CBOEil
npodecCHOHATBHOM e TeIbHOCTH,

OIIK-9, crocoGHOCTE HCTIONB30BATH HABLIKA PAGOTH ¢ KOMITBIOTEPOM, BIIALETh METOAMH
MH(GOPMALMOBHBIX ~ TEXHONOIHWH, COGMIOZATE  OCHOBHBIE TpPeGOBAHHA UHOOPMALFIOHHOM
6e30macHOCTH.

B pesynbrare ocBoenms mucmiumHel «IIpOEKTHpOBAHHE SIEKTPOHHBIX CpPEICTB B
HAHOONIEKTPOHMKE» ~ O0yJalolmifcas  JIOIKeH — NEMOHCTPHPOBATH  CJIGAYIONIME  PE3yJIBTATHL
o0pazoBaHus:

1) 3uatn:
- CIPYKTYPY, QyHKIHOHAIBHBIE GJIOKH U COCTABHEIE YaCTH 3MEKTPOHHEIX cpeacts (OIIK-7);

- COBPEMEHHYIO 3JIEMCHTHYIO 0a3y SIEKTPOHHBIX CPEICTB U HAHODIEKTPOHHBIX YCTPOMCTB
(OIIK-7);



- 9TAIILI XXU3HEHHOIO LIMKJIA 3JIEKTPOHHBIX CPEICTB M HAHOAIEKTPOHHBIX ycTporicT (OIIK-7);

- YPOBHH KOHCTPYKTHBHOW HepapXuM 3J1eKTpoHHBIX cpencTs (OI1K-7);

- METOABI U CPEeACTBAa IIPOrPaMMHOIO OOECIICUSHHUs, UCIIONB3YEMbIe MpH IPOSKTHPOBAHUA
3IEKTPOHHBIX CPEJICTB U HAHOIIEKTPOHHBIX ycTpoiicTs (OITK-9);

- TpeGoBaHHs UHGOPMAHOHHON 0€30IaCHOCTH TPH TPOSKTHPOBAHHH 3JICKTPOHHBIX CPEICTB
U HAaHO3JISKTPOHHBIX ycTpoiicTs (OIIK-9).

2) YmerTs:

— aHAIU3UPOBATh CTPYKTYPHBIE U QyHKIMOHATBHBIE CXEMBI 3NIEKTPOHHEIX cpencts (OIMK-7);

— HCIIONIB30BATE HOPMATHBHO-TEXHUYECKYIO JOKYMEHTAIMIO B IIPOEKTHOM AeATENbHOCTH
(OIIK-7);

- QHAIM3UPOBATH KOHCTPYKTOPCKYIO HOKYMEHTAIHIO M OpPeHelsITh GH3NYSCKHUE MPUHIIUIIBI
JEeUCTBHUA 3JIEKTPOHHEIX CPEACTB U HAHOBJIEKTPOHHBIX ycTpoiict (OITK-7);

- HCIIOIB30BaTh HH()OPMAMOHHBIE TEXHOJIOTHH B IIpoeKTHOH aestensHoctd (OITK-9);

— KJaccH(UIUPOBATh BHEITHUE BO3AEHCTBYIONIHE (DaKTOPHI, BIHSAIONIME HA KOHCTPYKITHIO
3JIEKTPOHHBIX CPEICTB U HAHOIIECKTPOHHBIX ycTpoicTs (OIIK-7).

3) Bnanets:

— COBPEMEHHBIMH CPEACTBAMHU HHGOPMAIOHHO-TIPOTPAMMHOTO 00eCIeYe s IIPOIECCOB
NPOEKTHPOBAHHS 3IEKTPOHHEIX CPEJCTB ¥ HAHORIIEKTPOHHBIX yeTpoiicTs (OITK-9);

— CIocobaMy 3alUTHl MEKTPOHHBIX CPEACTB M HAHOIJIEKTPOHHBIX YCTPOWCTB OT BIIMSHMS
BHEIIHNX Bo3AeHCTRYOMUX paxktopos (OITK-7).

3. CTPYKTYPA U COAEP)KAHUE JUCITUIIIMHBI (MOIY JIST)
OO11ast TpyAOEMKOCTb JUCHHILUIMHEI COCTABIIAET 6 3a4eTHBIX eIuHMuI, 216 gacos.
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4. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Ilpy 1poBeneHHH  JIEKUMOHHBIX  3aHATHH TPEMEHSAETCS  TPAJMLMOHHBIL  LOIXO,
3aKIIOYAKOIIMICS B [IOC/IC/IOBATENLHOM M3yUEHHH PA3/IEIIOB JUCLHIUIHHBI U B U3/I0KEHHH JEKTOPOM
COIEPXKAHUs y4eOHOTO MaTepHala TEeKyIIeW NeKiWH, HAYWHAS C OIpPENETCHHS TeMBI JIEKIHH W
IUlaHa  JICKIMOHHOTO  3aHATHA, a Takke ¢ GOPMyIHPOBKM WEMH JIGKIMH M IEPEYHS
paccMaTPHBAEMBIX BOIIPOCOB (33/1a4).

3aHATHS NPaKTAYECKOH HATIPABICHHOCTH IPOBONSTCS B MHTEPAKTHBHOH (QOpMe C LB
PasBUTHA Yy CTYICHTOB IpodeccHoHambHbIX KoMmeTerimii OITK-7 u OTIK-9. B xofe NeKIMOBHO-
CEMHHApCKUX, JabOPaTOPHBIX M TPAKTHYECKHX 3aHATHA y CTYAEHTOB (OPMHPYIOTCS U




3aKPCILISIOTCS CIIOCOOHOCTH K 0GBEKTHBHO-KPUTHYECKOMY TBOPYECKOMY CY/KIEHHIO [0 BOLIPOCAM
H3Y4aeMOH JHCIMIUIHHBL 3a CYET KPaTKOTO IEPHOLMYECKOro OMpOca JIEKTOPOM YUALEXCS MO
y4eOHOMY MaTepHany NpeNBIIYLIMX 3aHATHI, 33 CYeT MOOYKICHHSI yualmxes K JWICKYCCHH TIO
TEKyIEMY y4eOHOMY MaTephaly U 3a CUeT IPEIOCTABICHHS yYaluMCs BO3MOXKHOCTH BBIPAGOTKH
YMO3AKIIOYSHHH, OIUPAsiCh Ha COOCTBEHHBIC 3HAHKS, NIOIYYEHHBIE B Pe3yIBTATE CaMOCTOSTEIBHOM
paboThI,

Ha mpaxTideckux u 1aGopaTOpHBIX 3aHATHAX B COCTAaBE CTYIEHUECKUX PAGOUHX HOJTPYIIIT
IIPOBOAUTCST M3Y4CHHE OCHOBOIONATAIOLINX PACYETHO-aHANMUTHIECKUX METONOB IIPOEKTHPOBAHUS
9C B ITOJHOM COOTBETCTBHH C TPEGOBAHMSIME HOPMATHBHO-TEXHHUECKHX JOKYMEHTOB, 2 TAKIKE pH
3aCITyIUMBAHKY COOOWICHHH K@KIOTO W3 CTYJGHTOB HA 3aJaHHYI0 TeMy pedepata B (opme
HaydqHOTO JOKJIaja C JEMOHCTpalliedl Mpe3eHTalMd M IPH BLIPAGOTKE BCEMH  YUAIEMHACH
KOJIIEKTHBHOTO 3aKIIFOUEHHS 110 M3JI0KEHHOMY MaTepUaly.

TeMpl HayHHBIX COOOLIEHHI YUAITIXCS HAXOLATCS B IIOMHOM COOTBETCTBHH C HALIPABIIEHISIMH
CaMOCTOSTENBHO! PabOTHI CTYAEHTOB, TEMATHKOH JISKIIHOHHOIO MaTepHasa, BOIPOCAME TEKYILETro
PEHTHHI-KOHTPOJIS, COAEpKAHHEM JIA0OPATOPHOIO MPAKTHKYMA M IIEPEIHEM OK3aMEHAIMOHHBIX
BOTpocoB. IIpenonaBarent opranusyer NMpoBeIEHHE 3aHATHH B (OpMe CEKIHOHHBIX HAyYHBIX
3aCeNIaHMI ¢ PETHCTPALKeHi BOIPOCOB, XapaKTePU3YIOIUX TBOPYECKYIO aKTHBHOCTD CTY/ICHTOB, 9TO
SIBILICTCA ONHMM M3 HEOOXOMMMBIX YCJIOBHH YCIEIIHOTO HPOXOXKAECHHS CTYAEHTAMH TEKYILEro
PEHTHHT-KOHTPOJIS YCIIEBAEMOCTH.

B xozne moxrorosku pedepara CTyNEHTEI OCBAMBAIOT NMPABUJIA OQOPMICHHS IOCTHIHYTHIX
Pe3yJIbTaTOB B BUJC HAYYHOMN CTaThH B IIOJIHOM COOTBETCTBHH C TPEGOBAHMAMH, IPEIbABIIEMBIMU K
SJIEKTPOHHBIM W3MaHUAM. IIpx 3ToM yuwarmmecs: mpuoOpeTaroT 3HAHHUS W HABBHIKH B COCTABICHHH
Ha3BaHUsd U aHHOTALUM CTaTbd, CTPYKTYPHI CONEPIKAHHSA M BHIOOPA KIFOYEBBIX CJIOB, M3JIOMKEHHS
TCOPETHYECKOM, IPAKTHIECKON U IKCIIEPUMEHTAIBHOM JacTeil MyGIMKAIMH, ONpeieeHrs o6IacTy,
00BeKTa, 1IpeMeTa U Ie/H HCCIe0BAHuS, IIOCTAHOBKH PEIAeMBIX 3824, H3JI0KEHHS BHIBOIOB H
3AK/OMCHMSA,  COCTAaBJICHHS — OMOMMOrpaMuecKoro  CHOHCKA  WMCHONB3YEeMBIX — HCTOYHHKOB
HHPOpMATHH.

Ilpu mpoBesieHry NEKIMOHHO-PAKTHYECKMX 3aHSTHH MPHMEHSIOTCS HHMDOPMALHOHHO-
KOMMYHHUKAIIHOHHBIE U MYJIBTUMEIHA-TEXHOIOIUH i1 MOHUTOPHHIA TEKYIIEH yCIEeBAeMOCTH H
KOHTPOJSL 3HAHUH CTYACHTOB, @ TAKOKe OTOOPaXEHHs NpPE3EHTAIlWi, TeCTOBBIX 3alaHuil M
ACMOHCTPALIMOHHBIX BUICOPOITUKOB OCPEICTBOM HPOEKIMOHHBIX CPEICTB U MOHETOpoB ITK DBM.
He menee 40% ayMTOPHBIX 3aHSTHII IPOBOMTCS B HHTEPAKTHBHON hopMe.

5. OHEHOYHBIE CPEICTBA JJIA TEKYUIET'O KOHTPOJISI YCIIEBAEMOCTH,
MPOMEXYTOYHOM ATTECTAIIMH IO UTOI'AM OCBOEHHS
AUCTIMILIMHBI 1 YYHEBHO-METOANYECKOE OBECIIEUEHUE
CAMOCTOATEJBHOM PABOTBI CTYIEHTOB

Texymuiit KOHTPOJIb yCIIEBAEMOCTH CTYIEHTOB SBJSETCS PACIPEACISHHEIM BO BPEMEHHU
CEMECTpa M OCHOBBIBAETCS HA OLICHKE CIEIYIOMIUX COCTABISIONINX

. Beimonnenme CTyneHTOM 1aboOpaTopHBIX pPaboT M MOATOTOBKA HHIUBUYITBHBIX
OTYETOB; 3allliTa PE3YIHTATOB J1IAOOPATOPHBIX HCCIIENOBAHHM.

2. Beimonnenue cTyIeHTOM HHIAMBUIYAIbHBIX 33JaHHi IPAKTHIECKON ¥ CAMOCTOATEILHOIN
paboTel; ITOATOTOBKA pediepara, NpPEe3EHTAMH W  IOKJIA/A. BeicTynneHune cTyaeHTa
HHIMBUYATBHBIM JOK/IaJI0M Ha CCKIIHOHHOM 3aCeJJaHUM U 3aIlUTa Pe3yIbTaTOB BBIIOIHEHHOTO
HCCIIEOBAHHUS.

3. Vvactue crymeHToB B OGCYxAeHUH pedepaToB W MOKITANOB APYTHX YYAIMXCS HA
CCKIMOHHBIX 3aCENaHUSAX B XO/€ NPAKTHUECKUX 3aHATHH.

Tembl npakTHYecKnX 3aHATHIA U pedepaToB

1) Ponp u 3anaust KOHCTPYKTOpa IIPU TPOEKTHPOBAHHH s4EeK, CYOGIOKOB, GIOKOB,
CTOEK M MKa(OB yIIpaBJIeHH.

2)  OyHKUMOHANBHO-Y3JIOBOM, KAaCKaJHO-Y3NIOBOM, CXEMHO-Y3IOBOM M MOHOCXEMHBIH
METOABI IpoeKkTupoBanus OC.,



3)  Knaccudpuxamms OC mo ycnosusam skemmyatamun. Croiikocts DC K BO3/ISHCTBHIO
KECTKUX 3JEKTPOMArHUTHBIX H3TYUCHHUH.

4) Kommomoska OC. ®@akTophl,  OIpeIeIIOLIHE KOMIIOHOBKY;  KPHUTEPHHU
OINTHMAJILHOCTH KOMITOHOBKH.

5)  CxeMmbl oieKTprYecKas IPHHLMTHATLHAS, BYHKIHOHAIBHAS 1 cTpykTypHas IC.

6)  OGmmue TexHIIeCKHE TPeGOBAHHUS K KOHCTPYKIHH IC CIEUATBHOTO HASHAYCHHUS.

7)  lleyaTHele ¥ HMHTErpaibHble IUIATHL. PasHOBHJHOCTH IUIAT IO TEXHONOTHH
U3TOTOBIICHUS, KOHCTPYKIIUK H HA3HAUEHHUIO.

8)  OcHoBHbIE TPeOOBAHMS K IIEYATHOMY MOHTA)Y, TPACCHPOBKE H pacdery 31eMeHTOB
IIEYaTHOI'0 MOHTAXA.

9)  OcobeHHOCTH 0POPMITCHHS YepTeska eUaTHON [LIATEL

10)  OcHoBHEIe TpeGoBAHKA K yCTAHOBKE KOMIIOHEHTOB H 3IEMEHTOB ()YHKIHOHATBLHOMN
9JIEKTPOHUKH HA NEYATHHIX Iatax. OcobeHHOCTH o0dopMileHus] cOOPOUHEIX YepTexell sueek Ha
NEYaTHBIX. IITaTax.

11) brnoku n A4eHKH MHKPO3NEKTPOHHOM aNmapaTypsl. PasHOBHAHOCTH KOHCTPYKLWH 1
0COOEHHOCTH KOHCTPYHPOBAHMUS.

12)  Cuacremnr oxnaxaenns 9C. Ocobennoctu mpoekTHpoBarns IC ¢ ecTECTBEHHON H
IPUHYIATSIbHON BeHTHIsInuel. Temosbie TpyOKH.

13) IlpoextnpoBanyie BEGpPONpPOYHBIX staeek DC. MeTOXBI YBEIHUECHHUS IKECTKOCTH
KOHCTPYKUHMH U CHIDKCHHUSL aMIUTATYAbI KOJeOaHUH [IPH BHOpALMAX B yaapax.

14)  BuGpomsonsmusg (amoprusanus) IC. OCHOBHBIEC XapaKTePUCTUKH BAOPOU30JIATOPOB
Y IIPHHLUIEBI HX JCHCTBHSL.

15) DOkpaHupoBaHHE  3IEKTPHYECKOTO H  MATHHTHOTO  TOJIEH. Konctpykimu
IEKTPUYECKUX M MarHUTHBIX SKPAHOB.

16) Buapl noMex u TapasHTHEIX CBS3€H B IpPOBOJHHKAX, HCKAXCHHE CHTHAJIOB,
TpeOOBaHNIS K JIMHUSIM CBS3H.

17)  VHpyKTHBHBIE H KOHIYKTUBHBIE IAPA3UTHBIE CBS3U HIIEMEHTOB [IEYATHOIO MOHTAKA.

18) OO6mme metoxns! Brarosamutsl I'epmernzarus IC.

ITepevenn Tem 1aGopaTopHbIX 3aHATHIA

CTyIeHTBl BBIIONHSAIOT NabopaTopHbIe 3amanus. KOHKpeTHBIH mepeueHb 1ab0paTOPHBIX
PpaboT [Jisk KaXIOTO CTySHTa OIpeleNieT IPenoaBaTelhb ¢ YICTOM TeMBI 33 I1aHHS pedepara u
HAIpaBIeHHus CaMOCTOATEIbHOM PaGoTEL.

Pa6otra Nel. O6ecnedennst TerioBeix pexumon JC.

PaGora Ne2. Obecneuenns mexaunueckoi npouroctu JC.
PaGota Ne3. OOGecrmedeHHMs 3NEKTPUYECKOH IIPOYHOCTH W SIEKTPOMArHUTHOU

coemectumocti IC.
Pa6oTa Ned4. O6ecneuenns nagexuocta DC.

Pa6ota NeS. O6Gecneuenus Biarocroiikoctu JC,
PefiTunr-konTpoan Nel

ITposoauTcs B MUCEMEHHOM (opMe.

Cnucok 3amanuit:

1. OyHKumonambHO-y371080i1 (MOIYIBHBI) METOT KoHCTpyHpoBarus JC.

2. 3amaun KOHCTPYKTOpA HPH HPOESKTUPOBAHIH YEeK, GIIOKOB, pubopoB u ycrpoiicts IC.

3. Kiacenduxanmst 3C 10 yeIIoBHAM SKCIITYaTaIHH.

4. Komnonoska 9C, ompezesnstoniye GpakTopsl.

5. MeTozIp! KOMITOHOBKH ¥ KPHTEPHH ONTHMAIEHOCTH.

6. CXeMBI BIIeKTPHYECKHE IPHHIMIHATBHBIE, (GYHKIMOHATBHEIE 1 CTPYKTYpHBIE.
Peiiruar-xonTposan Ne2

ITposoauTes B uckMeHHO#M GopMe.

Crucox 3apanui:

1. OcHOBHBIE XapaKTEPUCTHKH KOHCTPYKTHBHBIX U SKCILTYaTalHOHHBIX TpeGoBanmii k JC.



2. IlevarHble TIaThL Pa3sHOBHAHOCTH IUIAT 1O TEXHOJNOTHH W3TOTOBJEHHS, KOHCTPYKIIUU H
HAa3HAYEeHHIO.

3. OcHOBHBIE TPeOOBAHHS K BIIEMEHTAM [IEYATHOIO MOHTAKA 1 TPacCHpPOBKe.

4. Tlpasuna oopmiTeHHs YepTeka IEIATHOM TIATEL

5. OcobeHHOCTH yCTAHOBKH 3MEKTpOpagnosteMenToB (OPD) u YCTPOHCTB (h)YHKIHOHAIBLHOM
anekTpormky (YD) Ha meyaTHEIE [IaTHL.

6. IpaBuna oopMiIeHHs cGOPOUHBIX YepTexel H3/IeNuii Ha IEYaTHBIX IIATax.

7. CyO0moxm, ONOKH W sYEHKH COBpPEMEHHOMH MHUKPOSJIEKTPOHHOM  ammaparypebl.
PazHOBUIHOCTH KOHCTPYKIHMIL.

PeiiTnnr-konrpoan Ne3

IIpoBoauTcs B muckMenHOM Gopme.

Crrcok 3aanmii:

I. Cucrembr oxnaxuenns OC; 0CoGEHHOCTH NpPUMEHEHMS CpPEICTB €CTECTBEHHOH U
IPUHY IUTEHHON BEeHTHIIALINM.

2. IlpoexrHpoBaHWe BHOPONPOUHEIX saeek DC. MeToms VBEIIMYEHHS KECTKOCTH
KOHCTPYKITHH ¥ CHIDKEHHS aMIUTUTY 6 BHOPOKOIEOaHuI.

3. Bubponsonsuws (amoprusanus) IC. XapakTepucTHKH BHOPOH30ISITOPOB 1 IIPUHIAITBL HX
JecTBusl.

4. OKpaHHpOBaHWE DIEKTPUEECKOrO M MATHUTHOrO MOJsL KOHCTPYKIUMH SIEKTPHUYECKEX U
MarHUTHBIX YKPAHOB.

5. Bunpl nomex U mapasuTHEIX cBsselt B OC, UCKa)KEHMe CHTHAJIOB; TPeOOBAHMS K JIHHHUAM
CBSI3U.

6. NHTyKTHBHEIE X KOHIYKTHBHbIE [TAPA3UTHEIC CBS3H SNMEMEHTOB IIEYATHOTO MOHTAXKA.

7. MeToap! Barozanmrs! 1 repMerusarumu JC.

Hpomexyrounas arrecramms IpoXomur B ¢opme dK3aMeHa. BOmpochl sK3ameHa
OXBAaTBIBAIOT BCIO TEMATHUKY, PACCMOTPEHHYIO B XOZIE IPOBENEHUS JICKIIHOHHBIX, IPAKTHYECKHX
1 1a00paTOPHEIX 3aHATUM B TEUEHHE CEMECTPA.

Bonpochl k 5k3aMeHy:

(3K3aMeH MPOBOAHTCS B MUCEMEHHOH (opme)

1. C1pykTypa 1 HasHa4eHHe IEKTPOHHEIX CPeiCTB. THIOBAs CTPYKTYpa CPeAcTB (OTOHHKH U
OTNTPOHHKH.

2. TlokoneHusa M COCTaBHBIE YACTH 3JIEKTPOHHBIX CPEJICTB.

3. DTansl XKM3HEHHOTO LIUKJIA 3NEKTPOHHBIX CPE/ICTB.

4. TlyTH COBEPINCHCTBOBAHHMSA DIIEKTPOHHBIX CPECTB, OCHOBOTIONATAIONIMX MAPAMETPOB M
XapakrepucTuk. Onpesessomue GakTopsl pasBUTHs KOHCTPYKIUM, METOJIBI KOHCTPYHPOBAHHSL.

5. TlpusHaku CHCTEMHOCTH KOHCTPYKLMH 3IEKTPOHHBIX CPEACTB. YPOBHH BXOAMUMOCTH
KOHCTPYKIMH.

6. QYHKUMOHATBHO-Y3/IOBOH, KAaCKaIHO-Y3I0BOM, CXEMHO-Y3I0BOM M MOHOCXEMHBIH METOMIE]
KOHCTPYMPOBAHHA 3JIEKTPOHHBIX CpeAcTB. POk M 3a/auu KOHCTPYKTOpAa NpPH MPOEKTHPOBAHHH
A4eeK, 6JI0KOB, CTOCK U YCTPOHCTB.

7. KoMIOHOBKA 3JIEKTPOHHEIX CPEACTB, ONpeAeNsonide GakTopsl. MeTogsl KOMIOHOBKH H
KPHUTEPUH ONTUMANIBHOCTH.

8. HcxonHsle pnaHHBle mpollecca KOHCTPYHPOBAHMS SNEKTPOHHBIX CpeacTs. Cxema
JIEKTpUYECKas [IPUHUMITAANbHAS, GYHKIMOHANBHAS M CTPYKTYpHaS.

9. COOTHOLICHHE NOHATHH MPOEKTHPOBAHHE M KOHCTPYMPOBAHHE HIEKTPOHHBIX CPECTB.
3a/124H, LIE/A 1 TEXHUHECKOE 3aJaHHE Ha [IPOeKTHUpOBaHue. CpecTBa POSKTHPOBAHYS.

10.  TexHONMOrMYHOCTE  KOHCTPYKLMH  ONEKTPOHHBIX  CpeAcTB. KauecTBeHHble u
KONMMYCCTBEHHBIE — TIOKAa3aTeJM  TEXHOJNOIMYHOCTH.  KOMIUIEKCHBI  MokazaTelb  OLEHKH
TEXHOJIOTMYHOCTH.

11. KoMMyHHKaIIMOHHEIE OCHOBAHYISL B BH/E TIEYATHEIX H HHTErPaNbHBIX MUIAT. Pa3HOBHAHOCTH
TUIaT MO TEXHOJOTHY H3TOTOBJICHHS, KOHCTPYKLMH M Ha3HayeHHIO. OCOGEHHOCTH KOHCTPYKIHI 110
KJjraccaM TOYHOCTH U IJIOTHOCTHU. MHOFOCHOﬁHBIC IICYaTHHBIC TIJIaTHL.

12. OcHoBHBIe TpeGOBaHMS K TPOEKTUPOBAHMIO [EYATHOrO MOHTAXKA, OCOGEHHOCTH
TPACCUPOBKH U pacyera 3JeMEHTOB MEUYaTHOTO MOHTAXA.




13. OchoBHele TpeGoBanmst k yeraHoBke OPD u YO Ha meuaTHble nuiaTsl. OcoGeHHOCTH
oopmITeHHS YepTexKa MEUYATHOM TIATH U cO60pouHEIX uepTexei DC Ha MEYATHBIX IJIATAX.

14. TIyneTel ynpaBieHus ¥ IULEBbIC MaHeId SJICKTPOHHBIX CpeAcTB. OCHOBHEIE TPeGOBAHMS
KOMMOHOBKH. CTIOCOOE HAHECEHHUsI HAIMMCEH U IIKAJ HA JIMIEBHIX NAHESX.

15. OcHOBHBIE CMOCOGH  OXJTaXICHHs SNEKTPOHHBIX CPEJICTB. 3aKOHBI OXJIAKACHUS H
KJIaccu(UKany TeIIO0TBOIOB.

16, Meroabl MHTEHCHbUKALMN JTOKAIBHOTO OXJIAXKIEHHS SMEKTPOHHBIX CPENCTB. DJIEMEHTEHI
JIOKANIbHOTO OXMAMEHHS 1 0COOCHHOCTH MX NPOSKTHPOBaHHsl. TemnioBEle TpyGKu.

17. Obmme cucTeMBl OXN@XKIEHHUs DNEKTPOHHBIX cpeactB. OCOOEHHOCTH MPOEKTHPOBAHMA
€CTECTBEHHOM U PUHYAUTENbHOM BeHTHIAIMH DC. CXeMbl KOMIOHOBOK CTOEK YIIpaBJIeHUS.

18. BHemHue Mexannueckue Bo3aeiicTeus Ha JC: BHOpauuy U yaapsl. Mx XapaKTepUCTHKH U
BIMAHHC Ha SJIEMEHTEl KOHCTPYKUMM W KOMIOHEHTHl. KOHCTpyKTOpCKHE CHOCOGE yMeHbLIeHus
YOPYTOi H NIIACTHYECKOM NehOpMALIUK HIEMEHTOB.

19. TlpoexTHpoBaHKE BHOGPONPOUHEIX SUEEK SNEKTPOHHEIX ¢peacTB. KOHCTPYKTHBHEIE METOMEI
YBOIMHCHUA JKECTKOCTH W YMEHBIIEHHs aMIUIMTYL Kosiebanuil mpu BuOpauusx. BuGpowusonsuus
(aMOpTH3aLIKSA) ANEKTPOHHBIX cpeAcTB. OCHOBHEIE XapaKTePUCTUKH BUOPOMU3OIATOPOB W TIPUHIHITEI
UX NEUCTEUS.

20. DJIeKTPOMArHUTHAsT COBMECTHMOCTB BJIEKTPOHHBIX cpeact. MICTOYHMKH W NPUEMHHKH
TIOMEX, BMIEL NMAPasUTHBIX CBA3CH U HABOJOK. DKPaHHUPOBAHHE 3JNEKTPUIECKOTO M MATHHTHOTO
TIOJICH. DNIEKTPHYECKHE Y MATHUTHBIE SKPAHBL.

21. OxpaHuMpoBaHHe mOPOBONOB U  KaGeneil 9NEKTPOHHEIX cpenctB. OcoGeHHOCTH
KOHCTPYHPOBAHHA U MOHTaXa MOMEXOHECYIIHX H YyBCTBUTEIBHEIX K [IOMEXE BIEKTPHYECKUX LIETIEH.
TlepexpecTHbie MOMEXH B 3JIeMEHTAX 3MEKTPHUYECKOro MOHTAXA. BUABI TOMeX 1 Napa3suTHEIX CBS3EH,
UCKaXXCHME CUIHaJIa, TPeOOBaHUS K JIMHHUAM CBSI3H.

22. EMKOCTHBIE CBS3M O5JIEMEHTOB [I€YATHOIO MOHTAXKA. BsauMouHnyKTHBHEIE W
KOHIYKTHBHBIE MAPA3UTHEIE CBSI3H 3JIEMEHTOB [I€YaTHOTO MOHTAXKA.

23. OcHOBHEIE TpeGOBaHMS K HPOEKTHPOBAHUIO MEYATHEIX IPOBOJHUKOB CHIHAJIBHEIX IIEMei.
PasHOBMAHOCTH KOHCTPYKIMK ¥ 0COGEHHOCTH HCTIONHEHHUS IMH TTUTAHUS ¥ 3a3eMJICHHS.

24, BospeiicTBue aTMOC(EPHBIX OCAAKOB M BIAXKHOCTH Ha BIICKTPOHHEIE CcpeacTBa. OOImue
METOJBI  BNIArO3AIIMTHI. ['epMeTH3aLMs SIEKTPOHHBIX cpeAcTB. I[IpOEKTHPOBaHMe Pa3beMHBIX
YIIOTHUTEJIBHBIX COCIUHEHMIA.

25. OCcOGEHHOCTH TepMeTH3aLMK KOPIYCOB ¢ MOABMKHEIMH M BpaIlaeMbIMH 3JIEMEHTaMU
YTPABJEHUA. DIEMEHTEl DIEKTPHUECKHX COCAMHEHHH 17 HepasbeMHOro Pa3sbeMHOr0 BHEIIHETO
9NEKTPUYECKOTO MOHTAXKA.

CamocTosTesbHast paGoTa CTYAHTOB (KOHTPOJIb OCBOSHHS! pasaenoB TUCLMTUTHHEI)

[lenbro caMOCTOATENBHOM PaGOThl CTYNEGHTOB SBAAETCS OCBOCHHE pasgenos JUCHUILIMHEL
AOTIONHAIOIIMX MaTepHAJIBl JICKLIMOHHOTO Kypca. KOHTPOIIb BHIIOIHEHHS CAMOCTOSATEBHON PaGoThl
OCYLIECTBIIACTCSA PY 3aLUTE OTYETOB 110 1a00PAaTOPHBIM paboTaM, B X0/ NMPAKTHYECKHX 3aHATHI,
MpY MOATOTOBKE pedepara u Mpu MPOBEACHUH PEHTHHT-KOHTPOJISL.

Hanpapnienus camoctosTennbHol paGoTsl

1) Hcropus paseutus koncTpykimii DC.

2)  @yHKUMOHANBHO-y3I0BOM (MOLYTBHBIIL) MeTON KOHCTPYMPOBAHHS SIEKTPOHHEIX CPEACTB.

3) Knaccudpukaums IC mo YCIIOBHSAM 3KCILUTyaTalyu.

4)  CxeMma sneKTpuyecKas IPHHUMIAAIbHAS 1 (byHKIHOHABEHAS.

5)  TexmomoruuHocTs KOHCTpyK1HH JC.

6)  PasHOBMIHOCTH NEYATHEIX IIAT MO TEXHONOTHY H3FOTOB/ICHUL,

7)  TpaccupoBKa U pacueT 3eMEeHTOB [IeYaTHOIO MOHTAXKA.

8)  Tpebopannus k ycranoske OPD u Y®? Ha neyaTHbIe IUIATEL

9) PaznoBuaHOCTH KOHCTpYKLWMi GiokoB IC.

10) PaznoBuaHOCTH KOHCTPYKLHIT sideek DC.

11) IlyneTs! ynpasnenus u nuuessie naneau JC.

12) MeToast uHTEHCH(PHKALIUK JTOKAIBHOTO oxnaxaenus OC.

13) O6mue cucremsr oxnaxaeHus IC: 0co6eHHOCTH MIPOEKTHPOBAHUSA CPEACTB €CTECTBEHHOMN
U MIPUHY AUTENBHOM BEHTHIIALMH.

14) BuGpauuu, ynapsl u ux BiusHue Ha 3emeHTs DC.



15) KoHCTpyKTHBHBIE METOME! yBENHYEHHUS JKECTKOCTH W CHMKEHHA aMIUIUTYABl KoJieOaHuit
BUOPONpPOYHEIX s9eek IC npu BUOPALMIX.

16) McTounnku nomex u MPHEMHHKH MOMeEX, BB IAPA3HTHEIX CBsA3eH U HaBogoK B IC.

17) OxpaHuUpoBaHHE BIEKTPHYECKOTO M MATHHTHOIO TOJIS. ONeKTpUYecKre W MATHHUTHBIC
HKpaHBI.

18) Oxpanupoanue nposoxos U kabeneit JC.

19) EMKOCTHEIE CES3M MEYATHOrO MOHTAXA.

20) OcHoBHBIE TPeGOBAHKS HPH NMPOEKTUPOBAHHIH [EYATHEIX TIPOBOJAHHUKOB CUTHAJIBHBIX IIETICH.

21) Pa3sHOBMAZHOCTH KOHCTPYKIMM M OCOGEHHOCTH TPOCKTUPOBAHUA Liene THTaHUS H
AJIEMEHTOB 3a3eMiieHus B OC,

22) BosxeticTBre aTMOCHEPHEIX 0CAJKOB, BIaXKHOCTH Ha DC., OO61re METOB! BIaro3aryTH.

23) TI'epmermsanuss OC B pasbeMHBIX  KOpIycax. IIpoexTHpoBaHue  pa3bEMHBIX
YIUIOTHUTEJIBHBIX COEeTUHEHUIA,

Pacnpenenenue BuoB camoctosiTeIbHOI paGoThI O pasesam AHCHHILTHHDI

Pazjien 1-4. PaGota ¢ nononauTtensHow mureparypoii (36 .). [Toaroroska pedepara (8 u.).
Pazjien 5-6. Pabota ¢ nomonautensHoi mateparypoii (18 .); [Togroroska pecdepara (8 4.)
Pazyien 7-8. Pa6oTa ¢ jonosHuTeBHO#M uteparypoii (18 u.); [Tonrotoeka pedepara (8 u.);
Paznien 8. PabGora ¢ gononuurensHoit muteparypoit (12 1.).

OTKpBITBIH CHMCOK BOMPOCOB /IS MPOBEPKH Pe3YJIbTATOB CAMOCTOSITETbHOI paGornI
CTY/IeHTOB:

D) Kakue GEIBaroT OrpaHu4eHHs IPH KOHCTPYKTOPCKOM TIPOSKTHPOBAHIH?

2) Kaxas nHOOpMaLWMs MOXKET ABIATECS MCXOAHBIMU JAHHBIMHE 151 paspaboTku DC?

3) [Tepeuncnure pasnesnsl, BXOASIIME B COCTAB TEXHHUSCKOTO 3aIaHUs Ha [IPOEKTUPOBaHUE
3C?

4) Kakue xpurepun BriGuparotes 171st GOPMUPOBaHHA FPYIIN 110 YCIOBHAM SKCILIyaTaluum?
5) Uro Takoe kommoHoska C?

6) Hro ABaAETCA OCHOBHOI 3aqaueii KOMIIOHOBKU?

T) Kakne MeTobl KOMIOHOBOUHBIX paGoT BB 3HaeTe?

8) Io kakuM NpYHLMNAM OCYHIECTBIISETCS pasMeIeHUe SIEMEHTOB YIIPABICHHS 1
HHIAMKALWK Ha JIMLIEBBIX NManenax? [Ipusenure nmpumepsl.

9) Kaknmu 0CHOBHBIMU MapaMeTpamMu XapaKTepu3yeTcs Takol opraH 4yBCTB orneparopa, Kak
3peHue?

10) KaxkoBbl 061mue TpeGoBaHus K MPOSKTUPOBAHUIO OTCUETHBIX YCTPOKCTR?

11) Kax ycrananusatores OPO u YOO npu MouTaxe Ha nevarhsie miatsl ([111)?

12) Kak cnenyer pasmemars GpyHKUHOHATBHEIE Y3161 Ha [111?

13) HTo Heo6X0AMMO yuuTEIBaTE Npy pasMerneHun P ua TTI17?

14) Llepeurcnvte, kaKkue cylecTBYIOT BapuaHTH ycTaHOBOK P Ha TTI1?

15) Kakux npasui Heo6XoaHMO TIPHePXKUBATECS NPH TIPOEKTHPOBAHHH KOHTAKTHEIX
TNI0WANOK U1 BHYTPHUCXEMHOTO KOHTPOIIS TUIAT € MOBEPXHOCTHHIM MOHTAXKOM?

16) Kaxye 30HEI 0THOCATCA K 3aNPELIEHHEIM I POKAIKM POBOJHHKOB, PACTIONATAIOMIIXCS
Ha Bcel myomanu IIT?

17) Kak Heo6X0aUMO paciosaraTs neyaTHele MPOBOJHUKH Ha MedaTHoil mare?

18) Kak nponcxoauT 3kpaHUpoBaHKE NEYaTHBIX HPOBOIHHKOB?

19) ITO MOHMMAIOT IO TEPMHHOM KHECYLIAs KOHCTPYKIms»? Kakue BHIB HecyInyx
KOHCTPYKUMH BBI 3HaeTE?

20) Ilepeuncnnre rasHble 3ana4n pa3paboTKH KOHCTPYKLIMY 6J10Ka.

21) Kakue KOHCTpyKIMH GJI0KOB BEI 3HaeTe?

22) HasouTe OCHOBHEIE IOCTOMHCTBA KHMKHON KOMITOHOBKH 6JI0KOB.

23) Kakumu crenenamu xapakrepusyercs 3aiura DC 0T BHELIHUX BO3ASHCTBII?

24) 1lpoBesuTe cpaBHUTENBHEIN aHATH3 MATEPUANIOB, HCTIONE3YEMBIX B KOHCTPYKLIMSIX

SJICKTPOHHBIX CPEACTB, NEPEUUCIUTE JTOCTOMHCTBA U HEOCTATKH 3THX MAaTEpHAJIOB.
25) XapaKkTepUcTHKa BUIOB 3amuThl JC.



26) OcHOBHbIE BH/IBI FepMETH3ALIHN.

27) [Tepeuncinute pa3sHOBHAHOCTH CHCTEM OXJIAXKIEHHS.

28) Kak BrIOMpaercs cucrema oxnaxaeHus as DC?

29) IlepeuricuTe BUIBI paqMaTopoB.

30) Kaxue MOMEHTEI HEOGXOAMMO OTIPE/IETHTE /ISt AHATHM3A TIAPASHTHEIX AIEKTPOMATHHTHEIX
BO3JeHCTBUIA?

31) 3a CUeT Yero OCYIECTBIAETCS SNEKTPOCTATHIECKOE SKPAHUPOBAHHE?

32) 1B 4eMm CyIHOCTE MarHUTOCTATHYECKOTO SKPAHMPOBAHHS?

6. YYEBHO-METOJIUYECKOE " NHO®OPMAIIMOHHOE OBECIIEYEHUE
JAACHUTIJIAHBI

a) 0CHOBHAas1 JIUTEPATypa:

1. Illenn, A. B. MeToIBI MPOEKTUPOBAHMS EKTPOHHBIX YCTPOMCTB [DeKTpOHHBIH pecype] /
A. B. llenn, H. M. JTasapeBa. — DJeKTpOH. TeKCTOBBIE JaHHbIe, — M. Hndpa-Umxenepus, 2013.
— 456 c.

2. Mypomnes, /[I. 0. Kouctpyupoanme y3m0B u YCTPOHCTB SNEKTPOHHEIX CPEACTB
[Snextporubiil pecype]: yueGHoe mocobue / JI. 0. Mypomues, U. B. Tropun, O. A. Benoycos. -
Poctoe w/]I: ®ennkce, 2013, - 540 c. : un.

3. IOs0Ba, B. A. OCHOBHI MPOEKTUPOBAHHA 3NEKTPOHHBIX cpeacrs. KoHcrpyupoBaHue
SNICKTPOHHBIX MOJyJIeH NEPBOro CTPYKTYPHOro ypoBHsi [DnekTpoHusiii pecype] / B. A. FOzosa. -
Kpacnospcek: Cu6. denep. yn-t, 2012. - 208 c.

6) AomoJHHTE/IbHASI JUTEPATYpA:

1. Tonopuuprna, M. B. TIpoekTHpOBaHMe —pamHO3EKTPOHHBIX CpeACTB Ha OCHOBE
COBPEMEHHBIX MH(OPMALMOHHEIX TEXHOJIOTUI [DNeKTponHbIi pecype]: yuebHoe mocobue / M. B.
lonounpia - M.: BUHOM. JlaGopatopus 3HaHwid, Unrepret-YHupepeurer UHGOPMALMOHHBIX
Texnonoruit (MHTYWUT), 2011. — 503 ¢.

2. Tlankos, JI. H. OCHOBEI HPOSKTUPOBAHHS 3IEKTPOHHBIX CpeacTB [DIEKTPOHHBIH pecypce]:
yueb. nocobue / JI. H. ITankos, B. P. AcnausHuu, I, ®. Honros, B. B. Esrpados; Braaum. roc. yH-T.
— Bagumup: U3g-o Biagum. roc. yu-Ta, 2007. — 260 c.

3. Hepnunkuii, C. 0. Paspaborka neuatHerx miar B NI Ultiboard [OnexrponHEi pecypc]. -
M.: IMK Ipecc, 2012. - 256 c.

B) lepHOJHYECKHE H3IAHHS:

1. TpoexkTHpOBaHHE U TEXHONOTHS 3MEKTPOHHBIX cpencTs. ISSN 2071-9809.

2. Jlunamuka cinoxueix cucteM — XXI Bek. ISSN 1999-7493

3. PanuoTexHHuYecKHe U TeJleKOMMYHMKALMOHHEIE ciucTeMbl. ISSN 2221-2574.

r) nporpammHoe oGecieuenne u Mureprer-pecypenl:

1. AltiumDesigner, SolidWorks, MultiSim — xommnekcHas cucTema aBTOMAaTH3HUPOBAHHOI'O
IIPOEKTUPOBAHUS 3JIEKTPOHHBIX CPEACTB;

2. KOMIIAC-3D - ceMe#cTBO CHCTEM  aBTOMATH3MPOBAHHOIO IPOCKTHPOBAHMS C
BO3MOXKHOCTSMH ~ O(OPMIICHHS TMPOSKTHOM M KOHCTPYKTOPCKON —JIOKYMEHTALMH COTVIACHO
crangapram cepun ECK/JT u CITJIC.

7. MATEPUAJIBHO-TEXHUYECKOE OBECTIEYEHUE
AACHUITJINHBI

M1l mpescTaBNeHN JIEKUHOHHOTO MAaTepHaa, npe3eHTalldd U pedepaToB CTYACHTOB
HCTIONL3YCTCs CHCIIMATM3UPOBAHHOE ayIUTOPHOE 000PYNOBAHHE € SKPAHOM ISl IPOEKIHOHHBIX
CHCTEM, MMPOEKTOPOM U HOYTOYKOM.

JlaGopaTopHble ¥ TPAKTHYECKHUE 3aHSTHS IPOBOJATCA B KOMIIBIOTEPHBIX KIaccax u
nabopaTopusX, OCHAINEHHBIX HEOOXOIUMbBIMU CPEACTBaAMH TEXHUYECKOTO U IPOTPAMMHOTO
obecneuenusl.



Pabouas mporpamMmma IMCUMIIIMHEI COCTABICHA B COOTBETCTBHH C tpeboBanuamu GI'OC

BO o nanpapiennro 28.03.01 «HaHOTEXHOIOTHH ¥ MEKDOCHCTEMHAS TEXHUKAY.
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