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HEJIX OCBOEHHSI JUCHUITJINHBI

HensMu  ocBoenuss  aucuummuebl  «IIpOSKTHPOBAHHE ONEKTPORHBIX  CPENCTB B
HAHOGNICKTPOHUKE) SBIAIOTCS NPHOOpPETEHHE CTYACHTAMH TEOPETHUECKHAX M MPAKTHUSCKHX
3HAHAH H HABBIKOB KOHCTPYKTOPCKO-TEXHONOIHYECKOTO TIPOEKTHPOBAHMS  HIEKTPOHHBIX
cpencts  (OC) pasiIMYHOrO = ypOBHS CIIOXKHOCTH, HEOOXOOMMLIX IIPH O3HAKOMIICHHH ¢
H3HIECKUMA IPUHITHTIAME JIEHCTBHS SICKTPOHHBIX TIPHOOPOB U HAHOMEKTPOHHEIX YCTPOHCTB
(HOY), mpm paccMorpenmy KiaccooGpasyromeif MpuGOpHOH CIPyKTYphl M ypOBHEH
KOHCTPYKTUBHON HEpapXud M3AEIHH H SIMeMEeHTHOW Gasbl, KOHCTPYKUHH W TEXHOJIOTHH
M3TOTOBIICHHS SNIEKTPOHHBIX GIIOKOB ¥ Y3II0B, [IPH CO3/IAHME COBPEMEHHBIX CPEJICTB YIPaBIeHAS

TCXHUYCCKUMH U TGXHOJ’IOFI/I‘IG;CKI/IMI/I KOMILICKCaMH, CUCTEMAaMU U TEXHOJIOTHIMH.
i

1. MECTO JUCHHATIMHBI B CTPYKTYPE OIIOIT BO

Jucnuminaa ((HpOGKTI/]ZH)OBaHI/Ie ANEKTPOHHBIX CPELCTB B HAHOANEKTPOHUKE)» OTHOCHUTCS K
AUCIUIUTHHAM I10 BBIOOpPY CTYIEHTa B BapHATHBHOMN yacTH 6;10ka b1 OITOII u sBnsercs oqHOM
U3 JUCHUIUIMH, (QOPMHPYIOIMMX HPOPECCHOHANBHLIE 3HAHHS ¥ HABBIKH, HEOGXOIMMBIE
OakajxaBpam IO HanpaBneHm;o noaroToeku 28.03.01 «HaHOTEXHONOTMH W MHKPOCHCTEMHAs
TEXHUKAY. ‘

Wsyuenne nucuummimnb: «[I[poeKTHPOBAHHE SIEKTPOHHBIX CPEICTB B HAHODICKTPOHHKE
OCHOBaHO Ha 3HAHHMSX, NPHOOPETEHHBIX OOYHAFOIIMMMCS I[PH OCBOCHHH [PeIIeCTBYIOIINX
JUCIHUIUIMH y9eOHOTO ITaHa:

@usnka; OCHOBBI KBaHTOBOH ¢usuky; Metponorus; HMupopmaruka; HkeHepHas u
KOMIIbIOTepHas rpaduka; OuzHdeckre OCHOBbI MHKPO- M HAaHOCHCTEMHOH TexHUKH, Du3nka
TBEPHOTO TeNa; DNEKTpOTexHuKa; BBeneHne B HaHOTeXHONOrHIO; TeopeTHueckas MEXAHHKE,
Mexanuka HaHOCHCTEM H 1Ip1/160n:0r1/1}1; OJIEKTPOHMKA W MHKpPOMPOUECCOPHAd TEXHHUKA,
MHEKpO3JIeKTpOMEXaHnYecKue | cucTeMbl; [IpukianHas MexaHuka, OCHOBBI yIpaBIcCHUA
TEXHMYECKHMH CHCTeMamH; OCHOBBI MPOTPaAMMHPOBAaHMS; KOMIBIOTEPHOE CONPOBOXKICHHES
HAYYHBIX  HCCJIE/IOBAHUIL; MO,E[CJ‘H/IpOBaHI/Ie U INPOEKTUPOBAHUE B HAHOTEXHOJIOTHAX;
ABTOMATH3aUMs NPOEKTUPOBAHHA HAHOCHCTEM; a TAKKe 3HAHMAX, IONYYEHHBIX [P
OPOXOXKACHUH IIPOU3BOIACTBEHHON MPAKTHKH.

OcHoBHBIE nonomeHm{i JUCHHUILTAHBL  «IIpOEKTHpOBAHME SNEKTPOHHBIX CPENCTE B
HAHORJIEKTPOHHUKE chonb?,yi{i)TcsI IIPY U3YYEHHUH CIEYIONTHX JAUCIUILINH:

AIIMTHBHBIE TEXHONOTHY; [Ipomecchl MHKpO- H HAHOTEXHOJOTHH; MHMKpPOONTHKa I
oronuka; MnrerpupoBaHHEIe TEXHOIOTHH U OLITHKA JIOKAIH30BAHHEIX CTPYKTYD; & TAKIKe npu
IPOXOXKACHAN MPEIIUIIOMHON TPAKTHKA M BBIIOJHEHHH BBIIYCKHON KBaIH(DHKAIMOHHOIM
paloTEHI. !

2. KOMHETEHI_[I/II/I} OBYYAIOHIET'OCS1, ®OPMHUPYEMBIE B PE3YJILTATE
! OCBOEHUS TUCTTUTIJIUHBI

B mpomecce OCBOGHHS IUCLIAILIMHEI «[IpoeKTHpOBaHHE 3NEKTPOHHBIX CPENCTB B
HAHOOJIEKTPOHHKE» Y 00yHaIomerocst popMUpYIOTes NpodecCHOHANLHBIC KOMIETEHIUHT:

OIIK-7, cnocoOHOCTE YUUTBHIBATE COBPEMEHHBIE TEHIEHIUH PasBUTHA  3NEKTPOHVKY,
M3MEPHTENPHON W BBIYHCIHTENBHOM TEXHHKH, HH(POPMALMOHHBIX TEXHONOIHM B  CBOEE
NPO(ECCHORANLHOR JeATeNbHOCTH;

OIIK-9, croco6HOCT, HCIIONB30BATh HABBIKU paGOTHI ¢ KOMITHIOTEPOM, BIALETh METOAAMH
MHQOPMALIMOHHBIX ~ TEXHOJOTMH,  COOMIOATE  OCHOBHBIE — TpeGOBaHYLI HHPOPMAIIMOHHOIM
OesonacHOCTH. 3

B pesymbrare ocBoemua mucnmMHEL  «[IpOeKTHpOBaHME ONEKTPOHHBIX CPEACTB B
HAHOONIEKTPOHUKE» ~ OOyYarOIUMiCs  NOJDKEH  JEMOHCTPHPOBATH  CIEAYIOIHE  PE3yJIbTATHI
o0pazoBaHHus: i

1) 3Hats:
- CTPYKTYPY, QyHKIHOHATbHEIE GJIOKH M COCTABHEIE YaCTH IeKTPOHHEIX cpeseTs (OITK-7);

- COBPEMEHHYIO DIIEMEHTHYIO 0a3y SJEKTPOHHBIX CPENCTB M HAHOMIEKTPOHHEIX YCTPOMCTE
(OIIK-7);



|

- 3TaNBl KU3HEHHOTO IIUK/IA IEKTPOHHEIX CPEICTB M HAHOMIEKTPOHHEIX yeTpoiicts (OITK-7);

- YPOBHHU KOHCTPYKTUBHOM inepapxml anekTpoHHbIX cpenacts (OIK-7);

- METOJBl M CpPEACTBAa MPOrpaMMHOTO O0eCIeueHHnsI, UCIOIB3yeMble P MPOSKTHPOBAHUH
3NEKTPOHHEIX CPEACTB U HAHOBNEKTPOHHBIX ycTpoiicTB (OIIK-9);

- Tpe6oBaHus HHGOPMALUOHHON GE30IMACHOCTH IPH MPOEKTHPOBAHMH AEKTPOHHEIX CPEICTB
¥ HAHOZJIEKTPOHHBIX yeTpoiicts (OITK-9).

2) Ymers:

— AHAIHU3UPOBATH CprI(TypiHBIe 1 (DyHKITMOHANBHEIE CXeMBI 37IeKTPOHHBIX cpencts (OIIK-7);

— HCIONB30BaTb HOPMATHBHO-TEXHWYECKYIO JOKYMEHTAIHIO B TPOEKTHOW AesATEJILHOCTH
(OIIK-7);

- aHAIU3UPOBATH KOHCTPYKTOPCKYIO AOKYMEHTAIIMIO U ONPEACHATh HHU3NYCCKHUE TTPUHIIATBI
JEHCTBHA 3JIEKTPOHHBIX CPECTB M HAHOIIEKTPOHHBIX yeTpoiicts (OIIK-7);

- HCTIOJIB30BaTh UHPOPMAIIHOHHBIE TEXHOJIOTHH B IPOeKTHOH AestensHocTH (OITK-9);

— KJaccuGUIMPOBaTh BHEUIHHWE BO3JACHCTBYIONME (DAKTOPbI, BAUAIOIIAE Ha KOHCTPYKITHIO
3IIEKTPOHHEIX CPEACTB U HAHOAJIEKTPOHHBIX ycTpoicTs (OITK-7).

3) BrnaneTs: !

— COBPEMEHHBIMH CPEJACTBAMU HH(POPMAIMOHHO-IIPOTPAMMHOTO ONECIICUEHHs IPONEeCCOB
IIPOEKTUPOBAHUS 3JEKTPOHHEIX CPEJICTB M HAHOAIEKTPOHHEBIX yerpoiicts (OITK-9);

— cnocobaMu 3alUTHl 3NEKTPOHHBIX CPEICTB M HAHODIEKTPOHHBIX YCTPOWCTB OT BIUSHHS
BHENIHKEX BO3meiicTByIomux (paxropos (OITK-7).

3. CTPYKTYPA N COAEPKAHUE JTUCIIUTIJIUHBI (MO/LY JISI)
OO11as TpyR0EMKOCTD JACITATUINHBI COCTABISLET 6 3aUeTHBIX €IHHHIIL, 216 vacoB.
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4. OBPA3OBATEJIbHBIE TEXHOJIOT'TH

Ilpy  mpoBefeHMM — JeKHMOHHBIX 3aHATHI [PHMEHSErcs TPANMIMOHHBLI =~ IOIXO,
3aKTIOYAIOIIHMICA B [IOCTICIOBATE/ILHOM H3YYEHHH PA3AeNioB MUCIHUILTHHBI U B U3IOKEHHH JIEKTOPOM
COZIepXKaHusT y4eOHOro MaTepuana TeKyluel JeKIHH, HAYMHAs C ONpeeNeHHS TeMbl JIeKIHHA U
NaHa JIEKUMOHHOTO 3aHATHS, a Taloke ¢ (GOPMYJTHPOBKM IeNH JIEKOMH M IEepPedHs
paccMaTprBaeMBIX BOIIPOCOB (3d1adq).

3aHATHsL TIPAKTMYECKOH HATIPABICHHOCTH MPOBOIATCS B MHTEPAKTUBHOH (POPME C LENBIO
pasBATHA y CTYJIEHTOB Hpodeccronanbubix kommetenmmit OITK-7 u OITK-9. B xofie NeKIMOHHO-
CEMHHAPCKHX, J1abOPATOPHBIX M MNPAKTHUCCKMX 3aHATHH y CTYIEHTOB (OPMHDYIOTCS U




3aKPEIUIIIOTCS CITOCOOHOCTH K | '00BEKTHBHO-KPHTHYIECKOMY TBOPYECKOMY CY)KIEHHIO TI0 BOIIPOCAM
H3yYaeMO# IMCLWMILUIHHBI 3a GUET KPaTKoro HEPHOJNIECKOTO OIpOca JIEKTOPOM YYalUXCsl 1O
yueOHOMY MaTepuany NpeIbIIYIX 3aHATHM, 33 CUET MOGYMAEHHS YUaluXCs K AUCKYCCHH 10
TeKylleMy y4eOHOMY MaTepHalty M 3a CHeT MPENOCTABICHHs YYAIIEMCS BO3MOKHOCTH BEIPAOGOTKH
YMO3AKIIOYCHHH, OIUPasich Ha COOCTBEHHBIC 3HAHMWS, IOYYEHHBIE B PE3Y/IBTATE CaMOCTOSTEIBHOI
paboThL

Ha npaktuueckux u na6bpaTopHBIX 3aHATHSAX B COCTABE CTYACHYCCKHX paboumx MOAIrpyII
IIPOBOJMTCS M3YUCHHE OCHOBOMONATAIONIMX PACUETHO-AHATMTHYECKUX METOIOB [IPOEKTUPOBAHHS]
9C B IOJHOM COOTBETCTBHY € TPEGOBAHMAME HOPMATHBHO-TCXHIHUECKAX JOKYMEHTOB, a TaKKe [pH
3aCITyIIMBAHUH COOOMICHHH KAKIOrO M3 CTYNCHTOB HA 3alaHHYIO TeMy pedepara B (opme
Hay4yHOrO JIOKJIama ¢ I[CMOI-I;CTpaHI/IeI\/'I NPE3EHTAIMH W IIPH BBIPAOOTKE BCEMH YHAIHMHMCS
KOJUIEKTUBHOT'O 3aKJFOUEHHU 110 M3JI0’)KEHHOMY MaTepHay.

Tembr HayyHBIX cOOOMIEHHI YUAIIMXCS HAXOAATCS B TOJHOM COOTBETCTBHH ¢ HAIPAB/ICHUSIMHA
CaMOCTOAITENBHON PaBOTHI CTYHEHTOB, TeMaTHKON JIEKIHOHHOTO MaTepuana, BOIpocaMu TEKYILEro
PEHTHHI-KOHTPOJIA, COAEPKaHKeM JIAbOPAaTOPHOrO MpPAKTHKYMA M HEPeYHeM 3K3aMEHALHOHHBIX
BompocoB. [lpemomasarens OpraHu3yeT TPOBE/ICHUE 3aHATHH B (YOPME CEKIMOHHBIX HaydHBIX
3aCeNaHUi C perucrTpanuei BoquCOB XapaKTEePU3YIOLIHUX TBOPYECKYIO aKTHBHOCTE CTYAEHTOB, YTO
ABILACTCA ONHUM M3 HEOOXOIMMBIX YCIOBHM YCHENTHOTO HMPOXOYKIEHUsS CTYAEHTAMM TEKYIIEro
PEHTHHT-KOHTPOJISI YCIIEBAEMOCTH.

B xome moaroroBku pe(xbepaTa CTYACHTBI OCBAMBAIOT INpaBHUIa O(QOPMIICHHS JOCTHUIHYTHIX
Pe3ybTaTOB B BUAE HAYYHOM CTATBH B IOJTHOM COOTBETCTBHH ¢ TpeOOBAHUAME, IPEABABIICMEIMHE K
3IEKTPOHHBIM M3JaHKAM. [Ipu' 3TOM yualecs MpHOGPETAIOT 3HAHMS M HABBIKH B COCTABIEHUM
Ha3BaHWsi W aHHOTALMH CTaTbH, CTPYKTYPhl COJNEPXKAHHUSA M BBIOOpA KIIOYEBBIX CJIOB, H3IOKEHUS
TEOPETHUECKOM, PAKTHYECKOH H IKCIIEPHMEHTAIBHON YacTeil My OJIMKALFAH, OTIpeneneHns 00IacT,
00BeKTa, IIpeAMeTa B LENH HCCIIEIOBAHs, [IOCTAHOBKH PelllaeMbIX 3a1a4, H3T0KEHHs BHIBOIOE 1
SAKIIOYEHUSA,  COCTaB/ICHHMS  OMOMMOTpaUUecKoro  CHMCKa  HCHONB3YEMBIX — MCTOYHHKOB
HH(bOPMAITHH. |

Ilpn nporeneHun JIeK]II/IOHHO HPAKTHYECKUX 3aHATUH NPUMEHSIOTCS  HH(DOPMANHOHIO-
KOMMYHUKAIIHUOHHBIE H MYJ'IB’II/IMCI[I/IEI-TCXHOJ'IOII/II/I JUIsl MOHHTOPUHIA TEKYIIEeH YCIEeBAEMOCTH W
KOHTPOJISL 3HAHHIMA CTyz[eHTOB, a TakKe OTOOPaKCHUS Tpe3eHTal¥l, TECTOBBIX 3afaHuil W
JEMOHCTPAITMOHHBIX BI/II[COpOJ'II/IKOB NIOCPEACTBOM IPOEKIHOHHBIX CPeNcTB U MOHUTOPOB [TK DBM.
He menee 40% ayanTopHbX 3aH$ITI/II/I IIPOBOIMTCSA B UHTEPAKTUBHOM hopMe,

5. OLIEHOYHBIE CPEICTBA IS TEKYIHEFO KOHTPOJIA YCIHEBAEMOCTM,
IMMPOMEKYTOYHOI ATTECTAIANA ITO UTOTAM OCBOEHUSA
AACHUILIAHBI 1 YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCT()HTEJII)HOI/I PABOTBI CTYAEHTOB

Texkymuii koHTpOIBL ycneBaeMocm CTYIEHTOB SIBJIIETCH PACIPEAENEHHPIM BO BPEMEHH
CeMeCTpa U OCHOBBIBAETCS Ha OLEHKE CIEAYIOIINX COCTARISIONIHX:

1. Bemonnenne cTyaenTOM JaGOPATOPHBIX pabOT M TMOATOTOBKA WHANBHAYAIBHEIX
OTYeTOB; 3al1Ta PE3YILTATOB J1a00PATOPHEIX MCCTIEIOBAHMUIA.

2. BoInonHeHne CTYIeHTOM HHANBHAYAIbHBIX 3a0aHuii IPaKTHIECKON 1 CaMOCTOATENBHOI
paGoTer; noAroToBka pedepara, Npe3eHTAMH M AOKIAA. BHICTYIUICHHE CTYACHTA ¢
HHIABUAYANbHBIM JTOKJIAJIOM ma CeKITHOHHOM 3aCe[aHuH U 3allUTa Pe3yJ(bTATOB BHIMOIHEHHOIO
HCCIIEOBAH M.

3. YuacTue cTyIeHTOB B obcyxnennn pedepaToB W JNOKIANOB APYTHX ydaluxcd Ha
CEKIHOHHBIX 3aCENAHMIX B XOJle TPAKTHYECKUX 3aHSTHII.

TeMpbI npakTHYeCKHX 3aHATHI U pedepaToB

1)  Pomb m 3amaus KOHCTPYKTOpa IpPH MPOEKTUPOBAHMH sueek, cyOOIOKOB, GIIOKOB,
CTOEK ¥ MIKA(POB yIPABICHHS. |

2)  DYHKIHOHAILHO-Y3JIOBOMA, KaCKaJ[HO-y3JI0BOU, CXEMHO-Y3JIOBOH H MOHOCXEMHBIN
METOBI IpoekTUpoBanus IC. |




3)  Knaccupunxamus DC mo ycnoBusm skcmmyaranuy. Croiikoets IC K BO3IEHCTBHIO
JKECTKHX IEKTPOMATHHTHBIX H3JTyUCHNH.

4)  Kommonoexka OC. ®dakropsl, ompeIesIOLIHe KOMITOHOBKY;  KPHUTEPHUH
ONTUMAIbHOCTH KOMIIOHOBKH.,|

5)  Cxembl oneKTpHYecKast IPHHUMIAAIBHAS, (PYHKIUOHANBHAS 1 cTpykrypHas 3C.

6)  O6mmue TexHUIeCKHe TpeGOBaHUA K KOHCTPYKIHH JC ClenUaTbHOTO HAZHAYCHES.

7)  IlevatHsle MHTCrpajibHble IIaThl. PasHOBMAHOCTH [UIAT MO TEXHOJOTHH
H3rOTOBJICHUS, KOHCTPYKIUU 1 HA3HAYECHUIO.

8)  OcHoBHEIE TpeGOBAHHUS K NEYaTHOMY MOHTaXy, TPACCHPOBKE M PACYETY EMEHTOB
IIEYATHOTO MOHTAXKA.

9)  OcobeHHOCTH O(opMIIEHNS YepTexka eYaTHOM MIATHL.

10) OcHoBHbIe TpeGOBaHHS K YCTAHOBKE KOMIOHEHTOB W SIEMEHTOB (hyHKIMOHATBHOM
BNEKTPOHMKH Ha MEYATHBIX muataX. OcoGeHHOCTH 0GopMISHHS cOOPOUHBIX epTexKeil TueeK Ha
IICYATHBIX IUTaTax. !

11) Brokyu m S9eHKH MHKPO3NEKTPOHHOMN anmapaTypbl. PasHOBHIHOCTH KOHCTPYKLUH U
0COOEHHOCTH KOHCTPYHPOBAHMS.

12)  Cucrembr oxnaxnenns 9C. OcoGennoctu npoextuposanns IC ¢ ecTeCTBEHHOM 1
NPUHYAATEBHOR BeHTHIIAIHEH, TeTIoBkIe TPy6KH.

13) Ilpoextupoparne BUOpoOmpouHbIX sueek DC. MeTONBI yBeAHMUEHHS HKECTKOCTH
KOHCTPYKIIMK ¥ CHH)KSHHS aMIUTUTY B! KOeOanuii Mpy BUOpAIHAX U yJapax.

14) Bubpowusonanus (dMoansauHﬂ) 9C. OcHOBHBIC XapaKTEPUCTUKH BUOPOU30IATOPOB
U IPUHIHUINBI UX JeHCTBUS.

15) OxpaHHpOBaHHE | JNEKTPHYECKOTO W  MATHATHOLO  IIOJICIL. Koncrpykiuu
SJIEKTPHYECKHX H MaTHATHBIX KPAHOB,

16) Bumpl momex ¥ HapasHTHBIX CBsi3edl B IIPOBOMHHKAX, HCKAKEHHWE CHIHAJIOE,
TpeOOBaHUS K JTHHUAM CBSA3H.

17) WanykTHBHBIE H K.(j)H,Z[yKTI/IBHBIe Hapa3suTHBIE CBI3H 3JIEMEHTOB [IEYATHOTO MOHTAXA.

18) O6mme metoznsr Brnarosamursl. I'epmernzanus IC.

Ilepeuens TeM 1a60paTOPHBIX 3aHATHIA

CTyReHTB! BBINONMASAIOT jTabopaTopHble 3amaHus. KOHKPETHBIH HepedeHs 1abopaTopHBIX
paboT JUIst KOKIOTO CTYAEHTa OIpeAeseT LperofaBaTeNb ¢ y4eTOM TEMBI 33JaHus pedepara U
HampaBJIeHUs CAMOCTOSTENBHOM paboOTHI.

Pabora Nel. Obecneuerns Tennonsix pesnmon IC.

Pabora Ne2. O6ecneuenys Mexarndeckoii mpounoct DC.

Pabora Ne3. OOecredeHHs OJIEKTPUYECKOH IPOYHOCTA M NIEKTPOMATHUTHOH
cosmectumoct DC.

Pabora Ne4. Ob6ecnieuenns nagexnocrtu HC.

PaGora NeS. O6ecneuenns Bnarocroitkoctn JC.
PelitTuar-konrpoan Nel i

[IpoBojtes B mECEMEHHOM hopMme.

Crucok 3amanuit: |

1. (D}IHKI_[I/IOHaJIBHO-YB.J'IOIBEOI‘/'I MOy BHBIIN) MeTOx KOHCTpyHpoBaHust JC.

2. 3ama4y KOHCTPYKTOPA [IPH TIPOEKTHPOBAHHHE sTueekK, GIIOKOE, npubopoB u yerpoiicts IC.

3. Kinacendukanus 3C mo yclnoBraM dKCITyaTaLH.

4. Komnonoska 9C, onpejensoniie GakTopsL.

5. MeTozipl KOMIIOHOBKY U KPHTEPHH OLTAMATLHOCTH.

6. CxeMbl 9MeKTpHYecKHe NPHHIIIHAIBHbIE, (YHKITHOHATBHBIC H CTPYKTYPHbIE.
Peiiruar-koaTpo.n Ne2 ;

IIpoBoauTCst B IEICEMEHHGH (opMe.

Crncox 3aianmii:

1. OcHOBHBIE XapaKTePHCTHKH KOHCTPYKTHBHBIX M 3KCILTYaTallHOHHEIX TpeboBanmii k DC.



2. IlevarHble mmarel. PajBHOBI/III‘HOCTI/I IIIAaT 10 TEXHOJOIMH H3TOTOBIICHUS, KOHCTPYKIHHE H
HA3HAYEHHIO. |

3. OcHOBHEBIE TPeGOBAHKS K HEMEHTAM [IEYATHOTO MOHTAXA I TPAaCCHPOBKE.,

4. IIpasuna opopMIIeHHS YepTeKa EYATHOM [TATHL.

5. Ocobennoctu YCTaHOBKI/I 3JIEKTPOPATUO3IEMEHTOB (OP3D) U yCTpOHCTB (DYHKIMOHATILHOMN
oneKTpoHUKH (Y D3) Ha neyaTHpIe MIATHL

6. IIpasuna odopMiTeHN: COOPOUHBIX YepTeKel H3Ienii Ha IeYATHEIX [IATAX.

7. Cy66moku, 6J101<Hj U sUeliki  COBPEMEHHOH MHKPOSTICKTPOHHOM — AMNApaTypEL.
PazHoBHIHOCTH KOHCTpYKL[I/II/I
PefiTuHr-koHTpOIH No3 |

IIporomurcs B HI/ICBMGHHOI/I dopme.

Crmcok 3amanuii: |

1. Cacrembr oxnaxnenms OC; 0COGEHHOCTH INpHMEHEHHS CPEACTB €CTECTBEHHOH H
TPUHYIUTEIBHON BEHTHIISLINY.

2. TlpoexrtmpoaHHe BHOPOMPOUHBIX stueek C. Metonsr  yBeqWYEHHS IKECTKOCTH
KOHCTPYKLUMH U CHIDKEHUS aMIIiIHTyz[L:[ BHOPOKOIEOAHHIA.

3. BuGpousonsmms (amoprmsaums) IC. XapakrepucTHKE BHGPOH30IITOPOB M HPUHIUITEL WX
JefcTBus.

4. DKpaHHpoBaHHE ane}c*rpnqecxoro U MarHuTHOrO nojid. KOHCTPYKIUHM 9NeKTpUYecKuX H
MArHUTHBIX 3KPAHOB. ‘

5. Bujpl 110MeX ¥ NapasHTHBIX CBs3ei B OC, uCKaX€HHE CUTHAJIOB; TPeOOBaHUA K JIMHHSM
CBSI3M. ‘

6. UHnyKTHBHBIE 1 KOH,Z[YKTI/IBHBIG Mapa3uTHEIE CBA3H MIEMEHTOB IICYaTHOTO MOHTAXKA.

7. Metonpl Bnaro3amm1>1\ u repmetusarmm IC,

TpomesxyTounasi arTecTanus IPOXOAUT B (GopMe IK3aMeHa. Bonpockl 3x3amena
OXBATELIBAIOT BCIO TEMATHKY, paCCMOTpCHHyIO B XOJI¢ TIPOBENEHUS JICKIMOHHBIX, IPAKTHYECKUX
1 J1aDOPaTOPHBIX 3aHATUH B TuquHe ceMecTpa.

Bonpocnl k ok3ameny:

(3K3aMeH IPOBOAUTCS B MUCbMEHHOM hopme)

1. Ctpykrypa u Ha3HaquI/Ie BNIEKTPOHHBIX CPEACTB. THIOBask CTPYKTYpa CPeACTB (hOTOHUKH U
ONTPOHUKH. ‘

2. TlokoneHust 1 COCTABHBE YACTH 3JIEKTPOHHEIX CPEICTB.

3. DTamnsl )KU3HEHHOTO LMK/IA SNEKTPOHHEIX CPEICTB.

4. Tlytv COBEpLICHCTBOBAHMA DIEKTPOHHBIX CPEJCTB, OCHOBOTIONArAIONMX MApaMeT POB |
XapakTepucTuk. Onpejenstomue GakTopsl Pa3sBUTHsT KOHCTPYKILHH, METOIB KOHCTPYHPOBAHHS.

5. llpusnaku CI/ICTeMHO(DTI/I KOHCTPYKIIHHM OJIEKTPOHHEIX CPEJACTB. YPOBHH BXOAMMOCTU
KOHCTPYKIIHMH.

6. OyHKUMOHATBHO-Y310BOMH, KACKAJHO-Y3I0BOM, CXEMHO-Y3JI0BOH 1 MOHOCKEMHbIH METOMIET
KOHCTPYHPOBAHUs 9JEKTPOHHBIX CPEACTB. Ponmb W 3aauu KOHCTPYKTOpa MPH TPOEKTHPOBAHUMI
T4eeK, OJIOKOB, CTOEK M YCTPONCTB,

7. KoMIOHOBKA SNEKTPOHHEIX CPEACTB, OMpeAensiomue GakTopel. MeToapl KOMIOHOBKH M
KPHUTEPHU OHTUMAILHOCTH. ‘

8. Mcxopuble JmaHHBie | Mpolecca KOHCTPYHPOBAHMSA 3NEKTPOHHBIX  cpeicts.  CXeMa
SIEKTPUYECKAs MPUHIMIIMAIBHAS, (YHKUAOHAIBHAS 1 CTPYKTYpHasl.

9. CootHomenue HOHSI"[HI/I NPOEKTUPOBAHHE U KOHCTPYHMPOBAHHE OIICKTPOHHBIX CPEICTB.
3ajaun, LeNN U TEXHUYECKOE 3dz;aHHe Ha npoekTHpoBanue. CpeacTsa MPOeKTHPOBAHHMA.

10.  TexHONOrMYHOCTb | KOHCTPYKLHMH  3NEKTPOHHBIX  cpeacTE. KadecTpeHHBE W
KOJMYECTBCHHBIC — [OKa3aTeJ¥  TEXHOJNOTMYHOCTH.  KOMIIEKCHBIH — mokaszareibh  OLEHKH
TEXHOJIOIMYHOCTH. |

11. KoMMyHHMKAIIMOHHEIE OCHOBAHHS B BUJE MEYATHBIX M HHTErPAMbHBIX TUIAT. PasHOBUAHOCTH
IUIAT [0 TEXHOJIOTHH H3FOTOBJ‘IOHI/I}I KOHCTPYKUMH M HasHa4eHUI0. OCOGEHHOCTH KOHCTPYKLHUH T10
K1aCCaM TOYHOCTH U INIOTHOCTH, MHOTOC/IOMHEIC NeYaTHBIE MIATHI.

12, OcnoBHBle TpeGOBAHMA K MPOEKTHPOBAHMIO MEYATHOTO MOHTAXKA, OCOBEHHOCTH
TPACCHPOBKHM M PacyeTa 31EMEHTOB [IeYaTHOrO MOHTAKA.




13. OcHoBHEIE TpeGoBanua K yctaHoBke DPD um Y®D mHa nevatusle miatel, OCoGEeHHOCTH
obOpMIIEHHS YepTexka MeUaTHOM ITAThl U COOPOYHBIX yeprexed OC Ha MmeyaTHEIX Marax.

14. ITyneTel ynpaBneHns ¥ THLEBbIC MAHEH 3MEKTPOHHBIX cpencts. OcHoBHEIE TpeGoBaHis
KOMIOHOBKH. CIOCOOE! HAHECEHHMST HaANHCEH 1 KA HA JTHIEBbIX MAHEJIsIX.

15. OcHoBHBEIE CHOCOGBI OXNAXIEHHS 3MEKTPOHHBIX CpeAcTB. 3aKOHBI OXJIAKICHHS U
KIacCU(pUKALNH TEILIOOTBOIOB.

16. MeTtonsl MHTEHCHbMKAIMY JIOKABHOTO OXJIA3KJEHUS SNCKTPOHHBIX CPEACTB. DJIEMEHTEI
JIOKANIBHOTO OXMAKASHUA M 0COOCHHOCTH HX NPOEKTHPOBaHUs. TenoBsie TpyOKH.

17. Obwpme cuctempl OXnaxaeHHs SIEKTPOHHBIX cpeactB. OcoGeHHOCTH NPOEKTUPOBAHMS
€CTECTBEHHOMN M IPMHY AUTENBHOM BeHTHIALMA DC. CXeMBI KOMIOHOBOK CTOEK YIIPaBACHHUSI.

18. Brewnue Mexanudeckue Bosaeiictus Ha DC: BUGpaLn 1 yaapel. X XapakTepucTuku u
BJIWAHME Ha SICMCHTHl KOHCTPYKUMH M KOMNOHEHTH. KOHCTpYKTOpCKHE crocoObl yMEHbBIICHHs
YIIPYro# U nnacTuyecKoi nedopmaLyu 3;eMeHTOB.

19. IIpoexTrpoBanne BUGPOTIPOUHBIX SUeeK 3IEKTPOHHBIX CPELCTE. KoHCTpyKTHEHBIE METOIE]
YBEIIMUEHUS JKECTKOCTH M yMEHBLICHHS aMIUVIMTY X KosebaHui npu BuOpaumsx. Bubpouszonsuus
(aMOpTH3aLIKMA) 3NEKTPOHHBIX CpelcTB. OCHOBHEIE XapaKTEPUCTHKA BUOPOU3OJIATOPOR U NPUHLIMIIEI
HUX ACUCTBHSI. ;

20. DueKTpOMAarHUTHas COBMECTHMOCTD 3JEKTPOHHBIX CPEACTB. MCTOUHMKH H MPHEMHHUKH
NIOMEeX, BUABI NApasUTHEIX CBA3CH W HABOAOK. DKpaHMPOBAHHE 3JIEKTPMUYECKOTO M MArHHTHOTO
nosyiei. DJeKTPUICCKHe U MATHUTHEIE SKPAHBL.

21.  OxpannpoBaHue IPOBOJOB M  Kabenmel SMeKTPOHHBIX cpencts.  Ocobendoctu
KOHCTPYHPOBAHKA M MOHTAXKaA IJOMEXOHECYIIIHX U UyBCTBUTEBHBIX K [IOMEXE DJIEKTPHUECKHUX LETICH.
[lepexpecTHBIE NOMEXH B 3JIEMEHTAX 3/1EKTPHUECKOTO MOHTAXKA. BHAB MOMEX 1 TapasUTHBIX CBA3Eid,
MCKQKEHHE CUrHaJIa, TPeOOBAHKA K JIMHHSAM CBSI3H.

22. EMKOCTHBIE CBA3M 53JEMEHTOB [EYATHOTO MOHTAIKA. B3auMOnHAYKTHBHLIE H
KOHJIyKTHUBHbIE [TAPA3UTHBIE CBS3M JIEMEHTOB NIEYaTHOIr0 MOHTAXKA.

23. OcHoBHbIE TPeOOBAHHSA K MPOSKTHPOBAHMIO TEUATHBIX [IPOBONHUKOB CUTHAMBHLIX LICTICH,
Pa3HOBUIHOCTH KOHCTPYKIIMH U 0COGEHHOCTH UCTIOMHEHHS LIMH MUTAHUS U 3a3¢MIICHHUS.

24. Bosgeiictue aTMOC(pepme OCalKOB M BJIAXXHOCTH Ha DJIEKTPOHHBIE cpeactsa. OOume
METOIBI  BNAr03allMThI. ['epMeTH3aLys. SNEKTPOHHEIX CpeACTB. [TpOeKTHPOBAHHE pasbLeMHBIX
YTIOTHHTEJIEHBIX COEAMHEHUH. |

25. OcOGEHHOCTH TePMETH3ALMH KOPIYCOB C MOJBIKHBIMH U BpalaeMbIMH  3lIeMEHTaM U
YIIPaBIEHUsI. DJIEMEHTBI anempnqecxnx COCIMHEHHI JJI1 HEPa3beMHOTO M Pa3beMHOr0 BHEIIHETO
BIIEKTPUYECKOTO MOHTAXKA.,

CamocTonTeqbnas paGorra cTyAeHTOB (KOHTPOJh OCBOGHHSI paselioB JUCLUTIIUHEI )

Lenpto caMOCTOATeNBHOH paboThl CTYNEHTOB SBISETCH OCBOEHHE pasfenoB JUCUUILTUHEI,
AOTIONHAOUINX MATEpHalbl JICKIMOHHOTO Kypca. KOHTPO/Ib BEITIOJIHEHHS CAMOCTOATENEHONH paGoThI
OCYILECTBISIETCA [IPU 3AIIUTE OTYETOB 10 nabopaTopHeIM paboTaM, B X0JI€ MPaKTHUYECKHX 3aHSTHII,
NP NOATOTOBKE pedepara U NpHU NPOBEAECHHH PEHTUHT-KOHTPOJIS.

Hanpasiienus camoctosiTebHol paGoTol

1) Hcropus paseurus koHcTpykimii DC.

2)  OyHKUHOHAIBEHO-Y3IOBOM (MOZy/IBHBII) METO KOHCTPYUPOBAHHS SNEKTPOHHBIX CPEICTB.

3)  Knaccndpuxamms OC né yenoBrsam 5KCIUTyaTalum.

4)  Cxema sneKTpHyecKast [IPUHLMNAATBHAS ¥ (BYHKIHOHANBHAS.

5) TexHomoruyHocTh KoHCTpykuuu OC.

6)  Pa3sHOBHMIHOCTH MEYATHEIX [UIAT 110 TEXHONOTMH H3FOTOBICHH.

7)  TpaccupoBxa u pacuet's1eMEHTOB MeYaTHOro MOHTAXA.

8)  TpeGosanus k ycraHoske DPD u YOO Ha neuaTHbIe 171aTHL

9) PasHoBHIHOCTH KOHCTpYKIMit 6110K0B IC.

10) PasHoBunHOCTH KOHCTpYKIHi stueex JC.

11) TlynbTs! ynpasnenus v nunessie nanein DC,

12) Meroas! nHTeHCHUKAIMK TOKATEHOTO OXnakneHus JC.

13) O6iwme cucremsr oxnaxaenus IC: ocobeHHOCTH IIPOCKTUPOBAHUSH CPEACTB ECTECTREHHOIA
U NPUHY IATENBHOM BEHTHIIALMH.

14) Bubpauyu, yaape! u mg? BJIMSIHUE Ha 3JIeMeHTsI DC.



15) KoHeTpyKTHBHBIE METO/BI YBEAWYEHHS JKECTKOCTH M CHUMKEHHS! aMIVIUTYABl KoJiebanuii
BUOponpounbix sueex DC npu BUGpaLusx.

16) HMcrounnku nomex v NpUEMHUKH MOMEX, BUIbI napa3uTHBIX CBA3el U Hapomok B DC,

17) DkpaHupoBaHue 31€KTPHYECKOTO M MATHUTHOTO (OIS, DNEKTPUHECKHe W MarHWTHEIE
IKpPaHbI,

18) Oxpanupoanue nposonos u kabeneii C.

19) EMKOCTHBIE CBSI3M MEYATHOrO MOHTAXKA.

20) OcHOBHEIE Tpe6OBaHH:ﬂ [IPH NIPOEKTUPOBAHHH TIEYATHBIX IIPOBOAHUKOB CUTHAIBHBIX LEMNEH.

21) Pa3sHOBHAHOCTH KOHCTPYKLMH M 0COGEHHOCTH NPOEKTHPOBAHKUA UENeid MUTAaHUA ¢
SJICMEHTOB 3a3emiieHHs B JC.

22) Bospetictere aTMOCHePHBIX 0CAIKOB, BAXKHOCTH Ha DC. OGLUKE METO/IB! BAATO3AIIHTEL.

23) Tepmermzamus OC i B pasbe€MHBIX  KopmycaX. [IpoekTupoBaHHe — pazneMHbIX
YIDIOTHUTEBHBIX COCTUHEHWH,

Pacnpenesienue Bu0B caMocTosiTebHOI paGoThI 10 pasae/iaM AHCUHITHABL

Paznien 1-4. PaGoTa ¢ nononxutensHol mrepaTypoii (36 u.). [loarotoska pedepara (8 4.).
Pasgen 5-6. PaGota ¢ mononnurensHoit muteparypoii (18 u.); [Toaroroexa pecdepara (8 u.)
Paznen 7-8. Pabota ¢ nornonHutensHol aureparypoii (18 u.); TToarotoska pedepara (8 u.);
Pasnen 8. Pabora ¢ nonosnmurensHol iureparypoii (12 u.).

OTKpBITBIH CHHCOK BONPOCOB /Il MPOBEPKH PE3YJIbTATOB CAMOCTOSITEIbHOIN padorbI
CTY/ICHTOB:

1) Kakue ObiBatoT orpannueHusi mpu KOHCTPYKTOPCKOM MPOEKTHPOBaHAN?

2) Kakas nHpopmarus MOKeT ABIATECS UCXOHBIMH JaHHBIMHE I paspaborku IC?

3) [lepeuncnure pazpensl, BXoasmge B COCTAB TEXHHYECKOTO 3a0aHKA HA NPOEKTHPOBAHUE
3C?

4) Kakue kpurepun BpibnpatoTes s GopMUpOBaHKS TPYIT MO YCIOBHAM SKCILTYaTALHH?
5) Yro Takoe KOMNOHOBKA DC?

6) YT0 siBnseTCS OCHOBHOM 3afa4eiil KOMIIOHOBKH?

7) Kakue MeTo/1bl KOMIOHOBOUHEIX PaGoT BEI 3HAETE?

8) I1o kakum nMprHLUKMNAM OCYLIECTBISETCS Pa3MELLlEHHE SIEMEHTOR YIIpaBICHHS 1
VHJIMKALlMK Ha JTHLEBBIX naHensx? [Ipusenure npumeps.

9) Kakumu 0CHOBHBIMH napamMeTpaMu XapakTepusyeTcs TaKO# OpraH 4yBCTB onepatopa, Kak
3peHue?

10) KaxoBrl 061ue Tpe60¢aHH${ K MPOGKTUPOBAHHUIO OTCUETHBIX YCTPOICTB?

11) Kax YCTaHaBJ'II/IBaIOTCH‘ IP3 u VO3 1pu MoHTaxke Ha nevatHsie rmiats ([1)?

12) Kax cnenyer pasmeinars ¢pyHKUHOHANBHEIE Y3751 Ha [T11?

13) Hro HEOOX0OMMO yuHTHIBATE Y paszMemieHun P na TII1?

14) [lepeuncnute, Kakne cymiecTBYIOT BapHaHTH yeTaHOBOK DPD Ha T1T17?

15) Kakux ripaBun Heo6X0lMMO NPUAEPIKHBATECS NPU POSKTHPOBAHMH KOHTAKTHEIX
MIOWANOK A1 BHYTPUCXEMHOIQ KOHTPOJISI TUIAT ¢ TIOBEPXHOCTHBIM MOHTAXKOM?

16) Kakye 30HbI OTHOCATCS K 3aNPELEHHBIM 11 IPOKIAIKH MPOBOAHUKOB, PACTIONArAIOIIXCS
Ha Bcel nuowaau [111?

17) Kaxk neobxonumo pacronarats reyaTHbe IPOBOAHAKHI Ha IIEYATHOMH IIIaTe?

18) Kak npoucxoaut skpaHupoBaHue NeYaTHEIX IPOBOIHHKOB?

19) 110 MOHMMAIOT NOX TEPMUHOM «HECyIasi KOHCTPYKIMs»? KaKue BHIb HeCyLIiX
KOHCTPYKLMI Bbl 3HAETE?

20) [lepeunciute rnasuele sagaun paspaGoTKM KOHCTPYKUHK GIIOKA.

21) Kakue koHcTpyKLmK G10KOB BB 3HAeTE?

22) Hasosure 0CHOBHEI® JOCTOMHCTBA KHMKHOM KOMIIOHOBKH GJIOKOB.

23) Kakumu ctenensmu xapakrepusyercs 3amura 3C OT BHEITHHX BO3AEHCTBHIL?

24) IlpoBepure cpaBHUTENLHEIN aHaNN3 MATEPUATOB, HCTIONB3YEMEIX B KOHCTPYKLIHAX

BNICKTPOHHBIX CPEJICTB, NEPEUUCIIUTE JOCTOMHCTBA H HEJOCTATKH STHX MaTepHaJIoB.
25) Xapakrepueruka Buaos samutel JC,



26) OcHoBHBIE BU/IbI FepMETU3ALIH,

27) [lepeuncanre pa3sHOBHIHOCTH CHCTEM OXNAXKICHUS,

28) Kak eiOupaercs cucrema oxnaxaenus s IC?

29) [lepeuncnure BUaB pasMaTopos.

30) Kakue MOMEHTEI HEOOXOMMO ONPEAETUTS A1 AHAH3A MAPA3UTHBIX SMEKTPOMATHHTHEIX
BO3/IeHCTBUI? ‘

31) 3a CYeT Yero OCyIIECTBIAETCS BNEKTPOCTATHYECKOE AKPAHUPOBAHNE?

32) B uem cymHOCTS MaFI%I/ITOCTaTI/I‘{eCKOI‘O 5KpaHUPOBAHUA?

6. YYEBHO-METOJMYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
JUCTUTTJINHBI

a) OCHOBHast JMTepaTypa:

1. Uleun, A. B. MCTO,E[BI‘HpOCKTI/IpOBaHI/Iﬂ JIEKTPOHHBIX YCTPOWCTB [DIEKTPOHHBIN pecypc] /
A. b. llleun, H. M. Jlazapesa. — OJICKTPOH. TEKCTOBBIE AaHHEIe. — M.: Nudpa-Urkenepus, 2013.
— 456 c.

2. Mypomues, JI. 10. Koncrpyupoanue ys3noB M ycTpoiicTB JJIEKTPOHHBIX CPEACTB
[DnexTponnsiit pecype]: yueGHoe nocobue / JI. 10. Mypomues, U. B. Tropun, O. A. benoycos. -
Poctor n/J1: ®enuxc, 2013. - 540 ¢. : un.

3. IOzo0Ba, B. A. OCH¢1351 NPOEKTUPOBAHUS 3JIEKTPOHHBIX CpencTB. KoHeTpyHpoBaHue
SJIEKTPOHHBIX MOJYJIEH MEepBOrO CTPYKTYPHOro YpoBHs [DnekrpouHbiii pecype] / B. A. 103o0sa. -
Kpacnospek: Cub. denep. yu-1,2012. - 208 c.

0) nonoHHTeNLHAS JIHTePaTypa:

I. Fonopuupina, M. B. TIpoekTHpoBaHME pajHOSNEKTPOHHBIX CPEICTB HA  OCHOBE
COBPEMEHHKIX MH(POPMAIMOHHEIX TeXHONOrui [DeKTpoHHkId pecype]: yaeGHoe 1mocobue / M. B.
Fonoputpita - M.: BUHOM. [laGopatopust 3namuii, MHteprer-Yuusepcurer Hndopmaunonnsrx
Texnonoruit (MHTYUT), 2011, — 503 c.

2. ankos, JI. H. OcHOBB MPOEKTHPOBAHMUS 3IEKTPOHHBIX CPEACTB [DNEKTPOHHEIII pecypel:
yueb. nocobue / JI. H. Iankos, B. P. Acnanann, I'. @. Jonros, B. B. Esrpados; Bnaaum, roc. yH-r.
— Bnagumup: U3a-so Bnagum. roc. yu-Ta, 2007. - 260 c.

3. Hepuuukui, C. 0. Paspaborka nedarusix mnat B NI Ultiboard [nextpoHHsi pecypce]. -
M.: IMK Ilpecc, 2012. - 256 c.

B) NepHOANYECKHE H3AHMSI:

1. IIpoexTHpoBaHME U TEXHOIOIHUS 3EKTPOHHBIX cpeacTs. ISSN 2071-9809.

2. JluHaMuKa CIOKHEIX cucTeM — X X1 Bek, ISSN 1999-7493 .

3. PagnorexHHYECKHE W TeNeKOMMYHHUKALMOHHbIE cucTeMbl. ISSN 2221-2574,

r) mporpamMmHoe obecreuenue # UHTepHeT-pecypebt:

L. AltiumDesigner, SolidWorks, MultiSim — xommiekcHas cucTeMa aBTOMaTH3MPOBAHHOTO
NPOCKTHPOBAHUS DJIEKTPOHHEIX CPEACTB;

2. KOMIIAC-3D —~ ceMeHCTBO CHMCTEM  aBTOMATH3MPOBAHHOTO  TIPOGKTUPORAHMS C
BO3MOXHOCTAMM ~ OGOPMJIEHHsl MPOEKTHOM M  KOHCTPYKTOPCKOH JOKYMEHTALHH  COMVIACHO
crannaptam cepur ECKJT u CI1JIC.

7. MATEPUAJIbHO-TEXHNYECKOE OBECOEUYEHUE
JUCHTATIIIUHBI

JIst npejcTaBneHusl JIGKIHOHHOIO MaTepHala, Tpe3eHTalui pedeparoB CTYIEHTOB
UCIIONB3YETC S CHGHI/I&JII/IBI/IPOB?HHOG ayIUTOPHOE 000PYIOBAHME C SKPAHOM ISl TPOEKIIHOHHBIX
CHCTEM, IIPOEKTOPOM U HOYTOYKOM.

JlaGopatopHble ¥ MpakTHYecKue 3aHsTHS MPOBOJATCS B KOMIBIOTEPHBIX Kiaccax H
nabopaTopusIX, OCHAIIEHHBIX ‘H606X0,£[I/IMB]MI/I CPEACTBAMM TEXHHUYECKOTO U  IPOTPAMMHOI0
obecneueHus.



PaGouas mporpamMMa IMCIUILIMHEL COCTABIEHA B COOTBETCTRHH C TpeGoBanusamu OI'OC

BO o nanpaenennro 28.03.01 «HaHOTeXHONOTHE ¥ MHKPOCHCTEMHAS TEXHIKAY.
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' .,
ITpoTokon 3acemanus kadenpsr No 1 or [ ) (B M/1
- " 1 j’ r A219.00
3aBenyrouuii kKadenpoi __%/ L ,-’:" Sy A
PaGouas nporpamma o06pena Ha 2 m‘gﬂgé y4eOHBIH roj

IIporoxon 3acemanns kapenprr No { ot 3,08,2020 m?

3aBefyromuii Kadeapoi




JUCT PETUCTPAIIMM U3MEHEHMIA

B pabouyI0 NporpamMmy JMCLUILTAHET
IIpoexmupogatiue anexmponHbIX CPeOCmE 6 HAHOINEKIMPOHUKE
06pa3oBaTe/IbHOM NPOrpaMMBl HAIPABIIEHHS [TOATOTOBKH

28.03.01 Hanomexnonozuu u MUKponpoyeccopHan mexnuxa

]7 Howmep

L

— IIK-1 Cnoco6HocTs mpoOBOAKTHL
pu3NKO-MaTEMATHYECKOE
MOJSITAPOBaHHE HCCIIey 6MBIX
MPONECCOB HAHOTEXHOJIOTUH U OGBEKTOB
HaHO- M MHKPOCHCTEMHOM TEeXHHUKH ¢
UCIONIB30BaHHEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA.

BHeceHE! u3MeHeHMs B YacTh/pasiesl Hcnonuurens OcHoBaHue
WU3MEHCHHUS paboueit nporpamMmel 015(0) (HoMep u jarta npoToKOsA
sacenaHus kabenpel) |
1 B Paznen 2 «KommnereHunu Benymuii Nel o1 31.08.2020
obyyaroerocs, (hopmupyembie B HHIKEHep
pesy/bTaTe  OCBOCHHS  AMCUMMIWHBDY | kad.DulIM
nobagieHa: Cenosa U.E.

3aB. kadeupoii /
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Hodnuce DHO



