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JIENTMPOBAHNE TEXHOJIOTHYECKUX MIPOLIECCOB AIEKTPOHUKH U HAHOAIEKTPOHUKI» BapuaTtuBHOM yactu b1.B.05
OakanaBpaM O4YHOH QopMbl 00ydeHHs o HampaBiieHHto moaroToBku 11.03.04 DnekTpoHUKa 1 HAHOAJIEKTPO-
Huka npodmts CoBpeMeHHbIE HH(POPMAaMOHHBIE TEXHOJIIOTHHN B JJIEKTPOHHOH TEXHUKE, 00yJaromuxcs B 4 ce-
MecTpe, 2 Kypca.

Pabouass mporpamma nucuuruinHbl (Monyis) «KoMIbloTepHOE MOIENHPOBaHHE TEXHOJIOTHUYECKHX
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30BaHus U Hayku Poccuiickoit @enepanmu ot 19.09.2017 r. Ne927 u 3apeructpupoBaHHOro mpukazoM MuHH-
crepcTBa rocturuu Poccuiickoit @eneparnmm ot 10.10.2017 Ne48494.
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1. llesn 1 32724 OCBOEHUS TUCIIUILINHBI (MOTYJIs)

Lenvro uzyuenus oucyuniunvt «KKOMITBIOTEPHOE MOJICIIUPOBAHNE TEXHOJIOTHYESCKUX TPOIIECCOB DIIEK-
TPOHUKH W HAHODJICKTPOHUKUY SBISCTCS POPMUPOBAHUE Y CTYACHTOB 3HAHUHA U YMEHHUI B OOJIACTH KOMITBIO-
TEPHOTO MOJICTUPOBAHUS TEXHOJOTHUSCKUX TMPOIECCOB MUKPO- M HAHOIIEKTPOHHKH.

3aoaua oucyuniunvi(Modyist) - TOATOTOBKA OaKallaBpa K OCBOCHHIO TCOPETUYCCKUX 3HAHUN U IICPBUY-
HBIX MPAKTHICCKUX HABBIKOB TI0 OCHOBaM KOMITBIOTEPHOTO MOJACTUPOBaHUS (pH3HIecKuX U (PU3UKO-XHMHUYe-
CKHX MPOIIECCOB, UCITOAB3YEMBIX TS CO3JaHUS H3ACIUI SJCKTPOHUKH M HAHODJICKTPOHUKH.

1.2. BoinosiHeHue TpeOoBaHMii MPodeCcCHOHAIBLHBIX CTAHIAPTOB

Wzyuenne qucnumnnasl «KoMnpoTepHOE MOISINPOBAHNE TEXHOIOTHYECKUX ITPOLIECCOB JIEKTPOHUKHI
Y HAHODJICKTPOHUKW» HANPaBJICHO HA MOATOTOBKY CIELHUATUCTOB, CIIOCOOHBIX pelaTh Npo0i1eMbl, BO3HHKA-
IOLIME IPU MPOU3BOJICTBE M 3KCIUTyaTallMil W3IENUM JIEKTPOHUKH U HAHOIEKTPOHUKH C YUeTOM OOJIacTH,
THUIIOB U 33Ja4 NPo(ecCHOHATBHOMN AEeSITEIbHOCTU B COOTBETCTBHHU C MPO(ECCUOHATIBHBIMU CTYIEHTAMU:

- 40.058 «MHKeHep-TeXHOJIOT 10 MPOU3BOACTBY U3ICIUI MUKPOIIEKTPOHUKI», KOTOPBIN YTBEPKICH
npuka3zoMm Muntpyna Poccuu ot 03.07.2019 Ne480H 1 3apeructpupoBan MUHIOCTOM

Poccun 29.07.2019 Ne55439;

- 40.104 «Crienuamnuct 1Mo U3MEPEHUIO apaMeTPOB U MOITU(HUKAIIMY CBOMCTB HAHOMATEPHUAIOB U HAHO-
CTPYKTYp», KOTOPBIH yTBep:kIeH nprukazoM MunTtpyaa Poccuu ot 07.09.2015 Ne593H (B penakunu, BBeAeH-
Hoit B nefictBue ¢ 20.01.2019 r. nmpukazom Muntpyna Poccun ot 14.12.2018 Ne807H) 1 3aperucTpupoBaH
MuntoctoM Poccnn 23.09.2015 1. Ne38983

2. Mecto aucuumniauHel (Moayas) B crpykrype OIIOII BO

Huctunnuaa (Moyib) «KOMIIBIOTEpHOE MOICTHPOBAHHE TEXHOJIIOTHUECKUX MPOIECCOB DIIEKTPOHUKN
Y HAHORJIEKTPOHUKI» OTHOCHUTCSI BapHaTUBHON yacTu Oyoka 1 - B1.B.05. yuebHOro miaHa mo HampaBiICHHUIO
noaroroBkn BO 11.03.04 DnektpoHnKa u HaHORNEKTpoHUKA mpoduis: «CoBpeMeHHbIe WHGOPMAITHOHHBIC
TEXHOJIOTHH B DIIEKTPOHUKE.

[penonaBanue TUCHUTUIMHBI 0Aa3UpyeTCsl Ha 3HAHUSX, TIOJyYSHHBIX MPH U3yYSHUU TUCIUIUTHH(MO/LY-
neit): "Marematuka", "®uznka (oomas)", "MHbopManmoHHbIe TEXHOIOTHN".

OcBoenne yueOHOM nporpaMmbl AUCHUILTUHBI (Moxyis) «KommbroTepHOoe MOAEIMPOBAHUE TEXHOJIO-
TMYECKHX MPOLECCOB NEKTPOHUKH U HAHOIIEKTPOHHUKI» HEOOXOAMMO ISl TIOCJIEAYIOIIETr0 H3YdIeHHsI JUCIIU-
winH (MoyJiei): « OCHOBBI POSKTUPOBAHMS M JIEKTPOHHOM KOMITOHEHTHOM 0a3b1», « H(popMaIiMOHHBIC TEeX-
HOJIOTUH B TPOEKTHPOBAHUU U KOHCTPYHPOBAHNH U3AEIUH 3NEKTPOHUKH U HAHOAIEKTPOHUKMWY, «IIpoekTrpo-
BaHHE U KOHCTPYUpPOBaHHE CyOMUKPOHHBIX 35ieMeHToB CBMCy, a Takske 11 BBIIIOJTHEHUS! KyPCOBBIX paldoT U
BBIITYCKHOM KBaJTM(PUKAIIMOHHON paOOTHI.

[Ipu ocBOCHNY TUCHUIUIMHBI O0YYAIOLIMIACS CMOXKET YaCTHYHO HPOJIEMOHCTPUPOBATH CIIECAYIOLINE
0000mmeHHbIe Tpynosble Gpyakuun (OTD):

- Pa3paboTka eqUHIYHBIX TEXHOJIOTHYECKUX MPOLIECCOB M PEKOMEHAAINHN 110 yCTPAHEHUIO U TIPeayIIpe-
JKICHHUIO OPaKOB B IIPOM3BOCTBE M3JICIIHIT MUKPOIJIEKTPOHUKH (Tpodeccnonanbhbiii cranaapt 40.058 «Un-
JKEHEP-TEXHOJIOT TI0 IPOU3BOJCTBY U3JIEIHA MUKPOIIEKTPOHUKI;

- CoBepIIeHCTBOBaHHE MTPOIIECCOB U3MEPEHUH MAapaMeTPOB U MOAU(DUKAIIMH CBOHCTB HAHOMATEPHAJIOB
Y HAaHOCTPYKTYp (npodeccronanbhbiii cranaapt 40.104 «Cnenuanyuct no U3MEPEHUIO MapaMeTpoB U MOIM-
¢uKanuy CBOMCTB HAHOMATEPUAIOB U HAHOCTPYKTYD».

3. TpeOoBaHus K pe3yJibTATaM OCBOEHHUS JHCHHMILIUHBI(MOIYJIS)

B cootserctBum ¢ ®I'OC BO u OIIOII BO manpasnenus noaroroBku BO 11.03.04 DnexTpoHrka u
HAHOAJIEKTPOHHKA H3yUYeHHE TUCIUILTHHBI (MOIYJIs) KOMITBIOTEPHOE MOJIETUPOBAHNE TEXHOIOTHIECKHUX TIPO-
LIECCOB IEKTPOHUKH M HAHODJIEKTPOHUKHU HAIPABJIEHO Ha ()OPMHUPOBAHHE 3JIEMEHTOB CIIEIYIOLINX NMpodeccu-
OHAJIBHBIX KOMITETEHIIMN:
npogdeccuonaabubix (IIKC):

IKC-1. CnocobeH cTpouts npocreiime Gpu3ndeckue 1 MaTeMaTHIecKue MOJIEIN IPUOOPOB, CXEM,
YCTPOMCTB M YCTaHOBOK 3JIEKTPOHUKU M HAHOBJIEKTPOHUKH Pa3IMYHOTO (PYHKIIMOHATIBHOTO Ha3HAUCHHUS, &
TaK’Ke MCIIOIb30BaTh CTaHJAPTHBIE TPOTPAMMHBIE CPEICTBA UX KOMIIBIOTEPHOTO MOJAETHUPOBAHU

Koo u naumenosanue unoukamopa oocmudiceHun Komnemernyuu:

IKC-B.1.1. CnocobeH cTpouTh HU3NUECKUE U MaTEMaTUIeCKUe MOJIEIH MOZETIeH, Y3710B, OJIOKOB.



IKC-B.1.2. Cnoco6eH nonb30BaThCsi METOJaMH KOMITBIOTEPHOT'O MOAETHUPOBAHUSL.

B pesynbpraTe nzyyeHus: AUCLUIIMHBL 00yYaroluics T0JKEeH:
3namo:

— (U3NKO-TEXHUYECKHE OCHOBBI BAKYYMHOH U MJIa3MEHHOW 3JIEKTPOHUKH: 3aKOHBI AIMUCCHH, CIIOCOOBI
¢dopmupoBanus U TpancnoptupoBku 1134 B Bakyyme u mia3me, ciocoObl yrpasieHHs TapaMeTpaMu U Ipeoo-
pazoBanwms sHeprun [13Y B npyrue BUIsL;

— OCHOBBI (PU3UKHU TBEPIOTO TENa; IPUHIUIIBI HCTIOIb30BaHUS (PU3NIECKUX 3()(HEKTOB B TBEPIOM TeJie B
3NIEKTPOHHBIX MPUOOpax U YCTPOHCTBAaX TBEPAOTENHLHON 3JIEKTPOHUKHU; METOJBI HX aHAIUTHYECKOTrO OmMuca-
HUSL, (AKTOPBI, ONPENEIIAIONINE UX TapaMeTPhl U XapaKTePUCTUKU, KOHCTPYKLUH U 00JIAaCTH IPUMEHEHMUS,;

— OCHOBHbIE (PM3NUECKHUE MPOLIECCHI, JEXKAIIe B OCHOBE JIeHiCTBUS PHOOPOB KBAHTOBON M ONITHYECKON
9NEKTPOHHUKH, METOJbl HX aHAJMTUYECKOTO OMUCAHUS, (PaKTOPbI, ONMPEACISIOINe UX MapaMeTphl U XapaKTe-
PHUCTHKH, a TaKXKe 0COOCHHOCTH ONITHYECKUX METOMIOB TIepeaadn U 00padboTKu HH(OPMAITHH.

Ymemun:

— MPHUMEHSATH MOJyYCHHBIC 3HAHUS MPH TEOPETUYECKOM aHAIIM3€, KOMIBIOTEPHOM MOAEIHPOBAHUH U
9KCHEPUMEHTAILHOM HCCIIEAOBAaHUN (PU3MUECKHX MPOLECCOB, JIEKALINX B OCHOBE IIPUHLIMIIOB paObOTHI MPHOO-
POB U YCTPOKCTB BAKYYMHOH U IJTA3MEHHON AJEKTPOHUKH;

— MPUMEHSTH METO/IbI pacyeTa NapaMeTpoB U XapaKTEPUCTHK, MOJICIMPOBAHHS M TPOSKTUPOBAHUS HJICK-
TPOHHBIX IPUOOPOB U YCTPOUCTB TBEPAOTEIHLHON JICKTPOHUKH U HAHODJICKTPOHUKH;

— NIPUMEHSTH [TOJyUICHHBIC 3HAHNA IJIs1 OOBSICHEHHUS IPUHIMIIOB pab0Thl MPHUOOPOB U YCTPOUCTB ONTH-
YEeCKOH M KBAHTOBOW 3JICKTPOHUKH, a TAKXKE ONTUIECKUX METOAOB Iepeaadn 1 00padoTKH HHPOPMALIUHL.
Bnaoembs:

— nH(popMarneit 06 006IacTIX MPUMEHEHUS U IMePCIIEKTUBAX Pa3BUTUS MTPHOOPOB H YCTPOUCTB BAKyyM-
HOH U IJIa3MEHHOU AIEKTPOHUKH;

— METOJJaMH SKCIIEPUMEHTAIILHBIX UCCIICIOBAaHUN apaMeTPOB U XapaKTEPHCTHK dIEKTPOHHBIX MPHOO-
POB M YCTPOWCTB TBEPJOTEIHLHON AIEKTPOHUKH ¥ HAHOAJIEKTPOHUKH, COBPEMEHHBIMH POTPaMMHBIMH CpPEJI-
CTBaMHU MX MOJAEIMPOBAHMS U IPOEKTUPOBAHUS;

— METOJaMH KOMIIbIOTEPHOTO IPOSKTUPOBAHUS U SKCIIEPUMEHTAIBHOTO MCCIIEA0BAHUS MUKPOBOJIHOBBIX
npubOpoB U ycTpoicTB; MH(PopManueldr 00 00NacTsIX MPUMEHEHUS U TEpPCIEeKTUBAX Pa3BUTUS MPUOOPOB,
YCTPOMCTB U METOJI0OB KBAHTOBOM U ONTUYECKOHN 3NIEKTPOHUKU;

— NEPBUYHBIMU HABBIKAMH COCTABJICHHS TEXHOJIOTMYECKUX MapIIPyTOB IPOBEICHNUS IPOLIECCOB U U3-
TOTOBJICHHS TTOJTYTIPOBOTHUKOBBIX CTPYKTYP HHTETPAITLHON 3JICKTPOHUKH.

Tabmuma 1. Peanusyembie TpyaoBbie GpyHKIINU
(B cooTBeTCTBUM € TPO(heCCHOHATHLHBIMH CTaHAAPTAMH )



IIpodeccuonanbhplii cran- | O000IIEHHAS TPYIO- TpymoBast GpyHKIHS YpoBeHb | YHUBEpcalb-
JapT Bast QYHKIUSL KBaJIU- HBIC U 00T111e-
¢ukanuu | npodeccuo-
HaJbHBIE KOM-
MeTeHINN

40.058 «mxenep-TexHo- D Pazpabotka rpyn- | D/02.7 Opranmzamusiu | 7 IIKC-1.1,
JIOT 10 NPOU3BOJACTBY U3/l€- | MOBBIX TEXHOJOIrUYe- | MPOBEACHUE IKCIEPHU- IIKC-1.2
JIUH MUKPOSJICKTPOHUKH » CKHUX MPOIIECCOB H MEHTaJIbHBIX paboT Mo
(3apeructpupoBano B Mu- | MoAepHH3aLus Mpo- | OTpabOTKe U BHEIpe-
HUCTEPCTBE IOCTHIINU Poc- | M3BOACTBA M3ETHMII | HUIO HOBBIX MaTepua-
cuiickoit ®eneparyu 29 MUKPO3JICKTPOHUKHU | JIOB, TEXHOJOTHYECKUX
utonsa 2019 rona, peructpa- MPOIIECCOB U 000PY/10-
mnoHHBIHA N 55439) BaHWsI IPON3BOCTBA W3-

JIeTIUA MUKPOIJIEKTPO-

HUKHU
40.104 «Crienypanucr 1o D PykoBozacteo noa- | D/01.7 Opranuzamusiu | 7 TIKC-1.1,
M3MEPEHHUIO MAPaMETPOB U | Pa3[eeHUsIMU 10 U3- | KOHTPOJIb IIPOLECCOB U3- IIKC-1.2
MOJIU(HKALINU CBOICTB MEpEHUSIM [IapaMeT- | MEPEHUH apaMeTpoB U
HaHOMAaTepHUaJIOB U HAHO- POB 1 MOIU(pUKAIUK | MOAU(DUKAIIUN CBOWCTB
CTPYKTYp» (3aperucTpupo- | CBOHWCTB HAHOMAaTe- | HAHOMATEPHAJIOB U
BaHO B MUHUCTEPCTBE FOC- | PHAIIOB ¥ HAHOCTPYK- | HAHOCTPYKTYP
Tuum Poccuiickoit dene- TYp
parm 23 ceHtsopst 2015
roja, perucTpaloHHbII N
38983)

4. CoaepxkaHue ¥ CTPYKTYPa AUCHUILIMHBI
Conep:xaHue pa3aeioB TUCHHILINHBI

B tabnuue 1 npuBoguTCs onMcaHue COJlepKaHUs AUCIUILIMHBI, CTPYKTYPUPOBAaHHOE TI0 pa3JieNam, ¢ yKasa-
HHUEM IO KaXJI0MY pas3zaeny (HopMbl TEKYIIEro KOHTPOJIS: 3aimuTa JabopaTopHoi pabotsl (JIP), Kom1oKBUYM
(K), pyoexnsrit koutposs (PK), rectuposanue (T).

Tabmuna 1
HaumenoBanme Coaepxxanue pa3nenaa Kona xon- | ®opma Te-
paszaena TPOJHMPY- | KylIero
eMoil KOHTPOJIsI
Ne KOMIIe-
TeHIHH
(unu ee
YaCTH)
Beenenue B nuciuminny| Mcropust cranoBieHus komnbioTepHoro monenupo- | [IKC-1.1 | T, K, JIP
BaHUsA. DTalbl pa3BUTUS KOMIIBIOTEPHOU TEXHUKH. IIKC-1.2
1 IIpuMeHeHne KOMIBIOTEPHOTO MOJEINPOBAaHUS B
’ pasauuHbIX cepax AesTeabHOCTH YenoBeka. Oorue
TTOJIO’KEHUS TEXHOJIOTHH KOMITBIOTEPHOTO MOJIEITH-
pOBaHUS.
OcobenHoctu npumere- |KoMibroTepHoe MOICTMPOBAHUS B 3a/1a4aX UcClie- I[IKC-1.1 | T,K, JIP
HHE KOMIIBIOTEPHOTO MO- |IOBAHUS, OITUMU3ALUU U IIPOCKTUPOBAHUS PEAIb- [IKC-1.2
5 |AeTMpoBaHus HBIX TEXHOJIOTHYECKHX TMporieccoB. OCOOEHHOCTH
MIPUMEHEHUS CIIENHATN3UPOBAaHHBIX KOMITBIOTEPHBIX
nporpaMM. Crienuanu3upoBaHHble rpaduiaeckne
cpenpl. Mcnons3oBanme mporpammel MathCad,




MeTtononoruss  KOMITbIO-| MeTOA0I0THS KOMIIBIOTEPHOTO MOAETHPOBAHMS. I[KC-1.1 |T, K, JIP
TepHOTO  MozaenupoBa-|OCcOOCHHOCTH UMUTAITMOHHOTO MOCITHPOBAHUSI. IIKC-1.2
HUSL Oco0CHHOCTH TTOCTPOCHUS MOJICTTH ¥ 3TaIThI €€ pa3-
pabotku. OnpenencHre 00bEKTa U yCTAHOBICHHUE
rpaHyL NpuMeHUMOCTH. OrpaHUueHHs B MOACIHPO-
BaHUHU. DPPEKTUBHOCTH QYHKIIHOHUPOBAHUS 00b-
ekTa. Dopmanmu3anus 00beKTa METOIOM abcTparu-
poBaHust. [logroroBka qaHHBIX, HEOOXOIUMBIX JJIS
noctpoenust Mmoaenu. [IpeacraBinenre JaHABIX B CO-
OTBETCTBYIOIIEH (hopme
Oo6paborka pesynbraroB| [lomydenue, ananus u onucanue pesynsraToB kom- | [IKC-1.1 |T, K, JIP
KOMITBIOTEPHOTO  MOJIe-|IBEOTEpHOr0 MoAeupoBanus nporeccos. Ogpopmite-| TIKC-1.2
JTUPOBAHUS HUE Pe3yJIbTaTOB B BHUJIE MMMCEMEHHOTO OTYETa O
npozenanHoi pabore. [IpencraBienne moOIydeHHBIX
pe3ybpTaToOB B BHJE MoKinaaa. [lakeT mpukiaaHbIx
nporpamm MS Word, MS Excel u MS PowerPoint.
ATmmpokcuMaIus, HHTEPIIOISLIS, SKCTPATIOISIIHSL.
AnmpokcuMaIus 3KCIePUMEHTATBHBIX JAHHBIX I10-
JMHOMAaMH, C TIOMOUIBIO aHATUTHYECKUX (DYHKIINH,
METOJIOM HauMeHbINX KBanpatoB. CrutaifH oOpa-
00TKa JaHHBIX: KYOMYECKHUE CILIaiiHbl, B-crutaiiHel,
HaNpsHKEHHBIE CIUIANHBI, CTIaKUBAIOIIUE CIUIAHHBI.
MogenupoBanue otaenb- KomnbrorepHas Moaens 30HHON ounctku nonymnpo- | I[IKC-1.1 |T, K, JIP
HBIX 0a30BbIX TIPOIIECCOB |BOJHUKOBBIX MaTEPHAJIOB JUIS 3a1a4d Bbioopa pexu- | [IKC-1.2
MHUKPO- ¥ HAHORJIEKTPO- |MOB 30HHO# Iu1aBku. KoMIbroTepHast MoJiesib Marae-
HUKHU TPOHHOTO PACIBIICHUSI METAUTHYECKHUX TJICHOK IS
3a/1a4 BEIOOpA PEXUMOB pactbuieHns. KoMmbroTep-
Hasi MOJIeJIb MOHHOM MMIUTAaHTAIUH JIs 33/1a4 BbI-
0opa pexXKMMOB UMIUIAHTAIIH TIPY PEIICHUH 33134
(hopmupoBaHus p-n nepexonoB. KommproTepHas Mo-
JIeJTb TIPOLIecca OKUCIICHUS KPEMHHUS JUTS PEIIeHIs
3aj1a4y BHIOOpA peKHMa TEPMUIECKON 00pabOTKH B
OKHCJIUTENBHBIX Cpe/ax.
CTpyKTypa TMCHUTLUITHHBI
OO6mas TpyI0eMKOCTh JUCITUILUIMHEI COCTaBIACT S 3a4eTHRIX equHull (180 gacon)
Taobmnuua 2
Bun pa6ornsi TpyaoemMKocThb, 4achl
4 cemecTp Bcero
O0mas TpynoeMKocTh (B 4acax) 180 180
KonrakTHas padora (B yacax): 68 68
Jlexyuonnvie 3ansamust (J1) 17 17
Jlabopamopnuie pabomut (J/IP) 17 17
CamocTosiTeibHas padoTa (B yacax): 85 85
Kypcosas pabora (KP)/ Kypcosoii npoext (KIT) - -
CamocTosATEeNEHOE H3YUYEeHUE Pa3IeIOB/TeM 85 85
IHoaroroBka u mMpoxo:kaeHue NPOMEKYTOUYHOM aTTe- 27 27
cTalUU
Bua npomexxyTodHO# aTTecTannu JK3aMeH JK3aMeH
JleKIMOHHbIE 3aHATUS
Tabnuna 3.



Ne n/m Tema

1 BBenenue B TMCUMIUIHHY.

2 Oco0eHHOCTH MPUMEHEHNE KOMIIBIOTEPHOTO MOICITUPOBAHUSI.

3 KowmmeroTeproe MoaennpoBaHusl B 3a/1a4ax MCCIEAOBAHUS, ONTUMHU3AINH U MPOSKTHPOBAHUS
peaybHBIX TEXHOJIOTHYECKUX MPOLIECCOB.

4 MeTomonorusi KOMIBIOTEPHOTO MOJCTUPOBAHUSI.

5 Oco0eHHOCTH TPUMEHEHHS CIIeTIHATN3NPOBAHHBIX KOMITBIOTEPHBIX MTporpammM. Criennanusu-
pOBaHHBIC TPAPUIECKUE CPEIIBI.

6 HMmvuranmonnoe MoenupoBanue. OCOOCHHOCTH IMOCTPOSHUS MOACIH U ATAIbI €€ pa3padoTKH.

7 Orpanndenus B MosienupoBanuu. DddekTuBHOCTh QyHKIMOHUpOBaHHS 00bekTa. Dopmanusa-
st 00BEKTa METOIOM abCTparupoOBaHMUsl.

8 [Tomydenue, aHanwu3 U OMFICAHNE PE3YIBTATOB KOMITBIOTEPHOTO MOJIEIINPOBAHUS TPOIIECCOB.

9 O06paboTKa pe3ysbTaTOB KOMIBIOTEPHOTO MOJCINPOBAHHUS

10 Busyanm3arus Hay9dHBIX JaHHBIX B CIIENAATH3UPOBAHHBIX MAKETaX aBTOMATHU3allUU 00pabOTKH
JaHHBIX U MOACJIMPOBAHUAA.

11 KOMHB}OTCpHaﬂ MOJICJIb 30HHOM OYKMCTKH IMOJIYIPOBOAHUKOBBIX MaTCPUAJIOB IJIA 3a/1a4 BbI-
0opa pekKMMOB 30HHOH TIIABKH .

12 KomnbroTepHast Mo/ieb MarHeTPOHHOTO PACTIFUIEHUS METAJUTHIECKHX TUIEHOK TS 33129 BHI-
0opa peKMMOB PACTIBIICHHS

13 KomnbroTepHast MoJie)ib MIOHHOUM UMIUTAHTAIIUH IS 3a/1a4 BRIOOpa PEKUMOB MMILIAHTAILIUYU TIPU
peneHnu 3a1a4 GOPMHUPOBAHHS P-N TEPEXOJIOB.

15 KomnbroTepHast Mo/ienp mporiecca OKUCIIEHUST KPEMHUS IJTs PEIIeHHs 3a/1a4 BRIOOpa pexuma
TEPMUYECKOH 00pabOTKH B OKHUCIUTENBHBIX Cpeliax.

16 KomnbroTepHoe MosiepoBaHye, Kak METOJT HAy4HOT'O UCCIIET0BaHUS.

JlaGopaTopHblie paGoThl
Tabnuya 4.
Ne n/m HaumMeHoBaHue J1a00pPaTOPHBIX padoT

1 [MocTpoeHne MaTeMaTHIECKOW MOJIETIH MTpoliecca 30HHON OUHCTKH MOTYITPOBOJHUKOBBIX MaTe-
pHUAJIOB N7 33/1a4 BHIOOPA PEKUMOB 30HHOM IIJIABKH.

2 [MocTpoeHne MaTeMaTHIECKOI MOENN MPOIIecca MarHETPOHHOTO HAIBUICHHUS TUIEHOK METO/IOM
MAara€TpoOHHOT'O PACTIBUICHUS YU CThIX METAJLJIOB.

3 [MocTpoeHne MaTeMaTHIECKOW MOJIETH MPOIiecca MAarHETPOHHOTO HAMBUICHHS TUIEHOK CIIOK-
HOT'O COCTaBa.

4 [MocTpoeHne MaTemMaTndecKor MOJIEIH MPOIlecca MOHHOM UMILTAHTAIMY JUTA 3a/1a4 BBIOOpa pe-
JKUMOB UMILJIaHTAIINH.

5 IlocTpoeHne MaTeMaTHIECKOi MOENH MPOoIIecca OKUCICHHUS KPEMHHSI

CamocTosiTeIbHOE H3yUYeHHe Pa3eioB TUCIHILIMHBI
Tabauya 5.




Ne n/m Bonpocwi, geinocumvie Ha camocmosmenvHoe usyyexue

I'padmueckas cpena Simulink (MatLab) nns co3nanus auHamuyeckux cucteM. PaspaboTka nu-

1 HAMHUYECKHX CIICH C TIOMOIIBI0 CTIEIHATH3UPOBAHHON KOMITBIOTEPHOU TIporpamMmel st 3D-Bu3y-
aNM3alny.

) CoBpeMeHHbIE TPOrpaMMHBIE CPEJICTBA B 3a/1a4axX MOJEIUPOBAHUS TEXHOJIOTMUECKUX MpoLiec-
COB B MHUKPO- ¥ HAHODJICKTPOHUKE

3 ITpubOpPHO-TEXHOIOTHIECKOE MOJICIIMPOBAHNE YCTPONUCTB MUKPO- M HAHOUIEKTPOHUKH.

4 MatreMaTHuecKie MOJEIH U IPOrpaMMHBIE CPEACTBA

5 PU3NKO-MaTeMaTHUECKHUE MOJIENIN TEXHOJOTHYECKHX MPOLIECCOB B MUKPO U HAHOAJIEKTPOHHUKE

6 Mopeny TepMUYECKOTO OKUCIICHUS

7 DU3HKO-XMMUYECKUE OCHOBBI MoJienu Juna- ['poyBa

3 Mopenu muddy3noHHBIX ponieccoB. Y paBaeHus auddy3nn Ouka. Monenn kodphUITHESHTOB
T Py3uu OCHOBHBIX TpUMecel B KpEMHHHU

9 Pu3nuKo-MaTeMaTHYECKHE MOJIENIN Tpoliecca HOHHOM MMILIaHTAINH

10 Pacnpenenenns HOHHO-UMILIAHTUPOBAHHBIX IPUMECEH: FayCCOBCKUE PACHIPEAEIICHNUS, COMpsi-
JKEHHas rayccuasa, pacnpegenenue [upcon-4

1 MaremaTndyeckne MOJICH pacieTa MMEKTPOPUINUECKIX MapaMeTPOB MOTYPOBOJHHKOBBIX
CTPYKTYp

12 [TpubopHo-Texnomnorndeckoe npoextupoanue B CAIIP TCAD.

13 IIporpaMmMHble MOAYJIM MOJEIUPOBAHUS TEXHOJIOTMYECKUX NPOLECCOB

14 ITporpaMMHBIF MOIYJTh pacdeTa dMeKTPO(U3HIECKUX TapaMeTPOB BUPTYAIbHBIX MPHOOPOB

15 Coznanne 1 uccieoBaiue TUoIHbIX cTpykTyp, MOII-ctpykTyp, 3nementoB CBMC u YBUC

S. OuneHoYHble MaTEPUAJIbI JJIsl TEKYIIEr0 U PYOe;KHOI0 KOHTPOJIS yCleBaeMoCTH
U NIPOMEKYTOYHOI aTTecTaluu

OneHoYHbIE MaTepHAITBI ISl TEKYIETO U pyOeKHOT'O KOHTPOJISl YCIIEBAEMOCTH U IIPOMEKYTOUHOM aT-
TECTAIlMH CTYJACHTOB MO JHUCIUIUIAHE (MOAYINIO) OMPEeNessSioTCs Y9eOHBIM IIaHOM 00pa30BaTeIbHOMN IMPO-

rpaMMBbl

U JIEHCTBYIOIINM TOJO0XEHHEM O OaTbHO-PEUTHHTOBOM CHCTEME OIEHKH yCIIEBAEMOCTH CTYICHTOB

KBI'Y. Ilpu arTectranuu 00ydaronIuxcs OICHUBAETCS KauyeCTBO pabOThl Ha 3aHATUSAX (YMEHHE BECTH JUCKYC-
CHI0, CITOCOOHOCTB YETKO (POPMYITHPOBATH CBOU MBICIIH), YPOBEHb MOJITOTOBKH K CAMOCTOATENLHON JeATeNb-
HOCTH, KA4€CTBO BBITIONTHEHHS 33JaHUH (KypCOBO padoThI, 1a00paTOPHBIX padoT U Ap.).

5.1. Konnoxeuym
(konmponupyemvie komnemenyuu [IKC-1.1, I[IKC-1.2)

B cemectpe nmpoBoAsATCs 3 KOJUIOKBUYMA, KOTOPBIC OLICHUBAIOTCS 110 8 0AJJIOB KaXKIbIH.

A Al

BOI’lpOCbl, 6bIHOCUMDBIE HA KOJUIOKSUYM

IlepBbIii KOJNITOKBHUYM

HCTOpI/IH CTAaHOBJICHUS KOMIIBIOTECPHOI'O MOACIUPOBAHU .

OTalbl pa3BUTUA KOMHBIOTepHOﬁ TCXHHUKU.

[TpuMeHeHne KOMIIBIOTEPHOTO MOJICTUPOBAHNUS B PA3IMYHBIX chepax NesITeIbHOCTH YellOBeKa.
TeHaeHIMHU pa3BUTHSL KOMITBIOTEPHBIX HHPOPMAIIMOHHBIX TEXHOIOTHHL.

Knaccngukanus nHOpMaMOHHBIX TEXHOIOTHI.

MeTo10710THSI KOMITBIOTEPHOT'O MOJIETMPOBAHUS.

OCOOCHHOCTH HUMUTAITUOHHOTO MOJICITUPOBAHHS.

BTopoii Ko/LUIOKBUYM

Nk W=

Oco0eHHOCTH MTOCTPOCHUS MOJIENH U 3TAIBI € pa3paboTKu.

Omnpenenenne 00bEKTa U YCTAaHOBJICHUE TPAHUL] TPUMEHUMOCTH.

Orpannuenus B MoaenupoBanui. DHHeKTUBHOCTD QyHKIIMOHUPOBAHUS OOBEKTa.
dopmanuzaiyst 00bEKTa METOJJOM abCTparupoBaHMUs.

Otansl pa3paboTKH MaTEMAaTHYECKOH MOJIEIIN: TIOCTAHOBKA 3aa4H.

Otansl pa3paboTKH MaTEMAaTHYECKON MOJIENHN: TIOUCK 3()()HEKTUBHBIX METOIOB PELLICHUSI.
Oransl pa3paboTKu MaTEMATUIECKONW MOJIENHN: AN TaIisl HHCTPYMEHTapHsI.




8. Dtambl pa3pabOTKN MaTeMaTHYECKON MOJICTH: KOPPEKTUPOBKA MOJICIIH.
9. Otamnsl pa3paboTKu MaTeMaTHYECKON MOIEIHN: BRIYUCIUTENHBIA U HATYPHBIA SKCIIEPUMEHTHI.

TpeTnii KOJUIOKBUYM

1. IloaroroBka JaHHBIX, HEOOXOJUMBIX JJIs TOCTpOeHUS MoAeiH. [IpencTaBnenne TaHHBIX B COOTBET-
CTByIOIIEH opme.

2. KomrbroTepHasi MOJENb 30HHON OYHCTKH MOJTyTIPOBOTHUKOBBIX MaTEepHANIOB ISl 3a/1a4 BEIOOpa pe-
JKUMOB 30HHOH IJIaBKH: pu3ndeckas MOJeIb, OCTPOCHUE MAaTEMaTHUECKONH MOJIEIIH, COCTABICHHE aJro-
pUTMa.

3. KoMmnbroTepHas MOZ€sIb MAarHETPOHHOTO PACHBUICHUS METAJUINYECKUX TUICHOK /IS 3a-1a4 BeIOOpa
PEKUMOB pacTbUIeHHs: (PU3NUECKasi MOJIENb, IOCTPOEHHE MaTeMaTHYECKOH MOJIENN, COCTABICHHE aJIrO-
pUTMA.

4. KommproTepHas MOZEIb HOHHON UMIUIAHTALUH U1 331a4 BEIOOpA PEKMMOB UMILIAHTALMU TIPH pe-
HICHUH 33724 GOPMHUPOBAHHUS P-N IEPEX0I0B: (hrU3NUecKas MOAEIb, IOCTPOCHUE MaTeMaTHYECKOH MO-
JIeJIA, COCTaBJIEHUE aJlTOPUTMA.

5. KomrbproTepHast MOJelb poLiecca OKUCIEHUS! KPEMHUS sl PEeLLeHNs 3a/1a4 BEIOOpa pe-KuMa TepMU-
4ecKoil 00pabOTKH B OKUCIUTEIBHBIX cpeiaX: (U3NIecKasi MOJIeNb, IOCTPOSHHE MaTeMaTHIeCKOi Mo-
JIeJIA, COCTaBJIEHUE allTOPUTMA.

PexomMenganuu npu NoAroToBKe K KOJUIOKBHYMY

* npopalboTaTh KOHCIIEKTHI JIEKLUH 10 BOIPOCaM KOJIJIOKBUYMa,;

* MPOYHUTATh OCHOBHYIO M JONOJIHUTENBHYIO JINTEPATYPy, PEKOMEHIOBAaHHYIO 110 H3y4aeMbIM BOIIPOCAM;
* OTBETUTh Ha BOIIPOCH! KOJUIOKBUYMA;

* [IpH 3aTPYAHEHUAX, IPOKOHCYIBTHPOBATHCS C IIPETIOIaBATENIEM.

Kpurtepun oueHuBanus

Ouenka
HeynoBaersopu- Ynosiersopu- Xopouio OTJINYHO

TEeJbHO TeJIbHO 6 0ay10B 8 bast0B

2 daana 4 6anna
CryneHT He 3HaeT 3Ha- | CTyAeHT MoBepXx- CTyneHT XOpoIo 3HaeT CTyJeHT B TOTHOM 00beMe
YUTEIbHON YaCTH BO- HOCTHO 3HA€T BO- marcpuall, rpaMOTHO U 3HACT MaTepuall, rpaMOTHO U
IIPOCOB, OITYCKAET Cy- | MPOCHI KOJJIOKBUYMA, | 110 CYLIECTBY M3JIaraet 10 CYUIECTBY U3J1araer ero,
HICCTBCHHBIC OIIH/I6KI/I B J0IMyCKa€T HECTOYHO- €Tro, J0I1yCKas HEKOTO- HE 0IyCKasd CyII€CTBCHHbBIX
OTBETax Ha BOIIPOCHKHI. CTH B OTBETEC Ha BO- PpbI€ HCTOYHOCTHU B OT- HETOYHOCTEH B OTBETE HA

npoc BETE Ha BONIPOC. BOTIPOC.

5.2. O0pa3ubl TeCTOBBIX 3aaHuUii
(xoumponupyemvie komnemenyuu [IKC-1.1, IIKC-1.2)

Monenb 00beKTa 37T0. ..

a) IpeaMeT OXOXKHUA Ha 00BEKT MOJCIIUPOBAHUS

+b) 00BEKT - 3aMeCTUTEINb, KOTOPBIH YYHTHIBACT CBOMCTBA 00BEKTa, HEOOXOUMBIE JIJISl TOCTHIKEHHUSI [IEITH
C) KoIusi 00bEeKTa

d) 1ab10H, MO KOTOPOMY MOKHO MTPOM3BECTH TOYHYIO KOTIHIO 00bEKTa

OcHoBHas (hYyHKITHSI MOJIEITH 3TO:

a) [MonyunTts nHOGOPMAIIHIO O MOJICTUPYEMOM 00BEKTE

b) OTo6pa3uTh HEKOTOPHIC XaPAKTEPUCTHUSCKHIE MPU3HAKH 00HEKTa

+c) [NomyunTh HHMOOPMAITUIO O MOJIETUPYEMOM O0BEKTE MIIM 0TOOPa3UTh HEKOTOPBIC XaPaKTEPUCTHICCKIC
NPU3HAKK 00bEKTA

d) Bocnpoussectu puszuueckyio popmy o0ObeKTa

MareMaTrueckre MOJIeTH OTHOCSATCS K Kiiacey ...
a) M3o0pa3urenbHbIX MOEICH
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b) [IparmaTrueckux Mopaenei
¢) Ilo3naBaTepHBIX MOIETICH
+d) CHUMBOJTMYIECKUX MOJIEIICH

MaTemaTHueCcKOi MOJICIBbIO 00BEKTa HA3bIBAIOT. . .

+a) Onmcanne 00beKTa MaTEMATHYECKUMHU CPEICTBAMH, ITO3BOJIAIOIIEE BRIBOAUTD CYXACHHUE O HEKOTOPBIX
€ro CBOMCTBaX MPH MOMOITH (POPMATTLHBIX MPOLIEAYP

b) JIto0yr0 CUMBOIUYECKYIO MO/JIEIb, COJCPKAIY) MATEMAaTHICCKAE CUMBOJIBI

¢) IlpencraBneHne CBOMCTB 00BEKTA TOIBKO B YMCIIOBOM BHIC

d) JIrobyto popmMann30BaHHYIO MOJIETH

MeToaaMu MaTEMaTUIECKOTO MOJICTHPOBAHUS SIBISIOTCS . ..
a) AHATUTHYECKHMA

b) UucnoBoit

+¢) AKCMOMAaTUYECKUI U KOHCTPYKTUBHBIH

d) IMmuranmoHHbII

Kakast popma maremaTndeckoil MoJieNin OTOOpakaeT MpeAnrcaHue MOClIeI0BaTEeIbHOCTH HEKOTOPOH CH-
CTEMBI ONepaliii HaJl UCXOAHBIMH JAHHBIMH C EJIbIO OTyYeHUS Pe3yJibTaTa:

a) AHanuTHdeckast

b) I'padmueckas

¢) lHudpopas

+d) AnropurmMudeckast

OOBEKT, COCTOSIIIUI M3 BEPIIMH U pedep, KOTOPhIe MEXIy COO0H HaXOIATCS B HEKOTOPOM OTHOIIICHUH,
Ha3bIBAIOT. ..

a) Cucremoit

b) UepTexom

¢) CTpykTypoii 00beKTa

+d) I'pacdhom

O} PeKTUBHOCTh MATEMATUUECKON MOJICIU ONPECIIICTCS. ..
a) OneHKol TOYHOCTH MOCITH

+b) Oynkueli 3gppekTuBHOCTH MOIETU

¢) CooTHOIIICHUEM IICHBI ¥ Ka4eCTBa

d) IIpocToToit Mmomenn

AJICKBaTHOCTh MaTEMAaTUIECKOW MOJICTTH U 00BEKTA 3TO. . .

+a) [IpaBuIBbHOCTH OTOOpaYKEHUS B MOZIEITH CBOWCTB OOBEKTA B TOW Mepe, KOTOpast HEOOXOAMMA ISt TOCTH-
JKEHUS [IeTT MOJICTTUPOBAHHS

b) [TosiHOTa OTOOpaKkEeHHS 00BEKTA MOACIUPOBAHUS

¢) Konnuectro nnpopmaiuu 06 00beKTe, MOTy4aeMoe B IMPOIECCE MOACTUPOBAHHMS

d) OOBEKTHBHOCTE pe3yibTaTa MOISINPOBAHUS

Cocrostaue 00BEKTa OTPEASISICTC ...

a) KonnuectBoMm nHopmanuu, noaydeHHON B PUKCHPOBAHHBIH MOMEHT BPEMEHH

+b) MHOXXeCTBOM CBOMCTB, XapaKTEpU3YIOIUM O0BEKT B (PMKCUPOBAHHBII MOMEHT BPEMEHH OTHOCHTEIIEHO
3alaHHOW LENH

¢) Toabko Gpu3MUECKUMH JaHHBIME 00 00BEKTE

d) ITapameTpamu OKpysKaromiel cpesl

MeTtoau4yeckne peKOMEHAANMH 110 MOATOTOBKE K TeCTHPOBAHUIO
TecTsl — 3TO BONIPOCH! UM 33JIaHUs, IPEAYCMATPUBAIOIINE KOHKPETHBIN, KPaTKHii, YETKUI OTBET Ha
MMEIOIINECS ATAJIOHBI OTBETOB. [Ipn caMOCTOATENpHOI MOATOTOBKE K TECTUPOBAHUIO CTYJAEHTY HEOOXOIUMO:
a) FOTOBSACH K TECTUPOBAHUIO, IPOpaboTaTh MHGOPMALMOHHBIA MaTepual o aucuuiuiige. [IpokoncynbTu-
POBaThCS € MPENnoAaBaTesieM MO BOIIPOCY BBIOOpa yueOHOH JIUTEpaTyphl;
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0) 4eTKO BBISICHHTE BCE YCIIOBUS TECTUPOBaHUS 3apaHee. 3HATh, CKOJIBKO TECTOB BaMm OyzeT npeiokeHo,
CKOJIbKO BPEMEHH OTBOJIUTCS HA TECTHPOBAHKE, KAKOBA CHCTEMAa OIICHKH Pe3yJIbTATOB U T.JI.

B) MpHCTYyMas K paboTe ¢ TeCTaMu, BHUMATENBHO U JI0 KOHIIA TIPOYTHTE BOMPOC U MpeJiaraeMble BAPUAHTHI
OTBETOB. BriOepuTe npaBmiibHbIC (MX MOXKET OBITh HECKOJIBKO). Ha OTIeIbHOM JTMCTKE OTBETOB BBIMH-
muTe UG Py BOIpoca U OYKBbI, COOTBETCTBYIOIINE IPABUIBLHBIM OTBETAM;

T) B TIPOIIECCE PEIICHUS KeNaTeIbHO MPUMEHATh HECKOIBKO TIOAX0JI0B B PEIICHHUH 331aHUs. DTO MO3BOJISET
MaKCHUMaJIbHO THOKO OTIEPUPOBATh METOIaMH PEIICHHUS, HAXOIs KaXIbIi pa3 ONTUMAaJIbHBIN BapUAHT.

1) ecau Bel BcTpeTwii upe3BbIUaiiHO TPYAHBIH st Bac Bonpoc, He TpaThTe MHOTO BpeMeHH Ha Hero. [lepe-
XOJIUTE K IPYTUM TecTaM. BepHuTech K TpyITHOMY BOTIPOCY B KOHIIE.

€) 00s13aTeTbHO OCTAaBBTE BpEeMS IS IIPOBEPKH OTBETOB, YTOOBI N30€KaTh MEXaHUIECKUX OIIHOOK.

Kpurepun oneHuBaHus

Onenka

HEY/0BJIETBOPUTETHLHO YI0BJIETBOPUTEIbHO 3 xopoiuo 4 OTJIMYHO
0 0aJ10B 0aJ1a oaJL1a 5 paJL10B

Memnee 50 % npaBuibHO BeITION- | 50-70% npaBumnbHO BBI- | 71-85% nmpaBunsro | 86-100% mpaBuiibHO
HEHHBIX 33/IaHUH. MTOJTHEHHBIX 3a/IaHUH. BEITIOJTHEHHBIX 337[a- | BHIIOJTHEHHBIX 3313~
HUH. HUH.

5.3. 3apanus a5 1a00paTOPHBIX 3aHATHH
(xonmponupyemoie komnemenyuu [IKC-1.1, I[IKC-1.2)

JlabopaTopHbIii MPAKTHKYM SBISETCS BAKHBIM 3JIEMEHTOM OOYUCHHS, T.K. IPUBUBAET HABBIKK CAMOCTOSTEIIb-
HOW pabOTHI Ha Pa3IMYHOM JJA0OPATOPHOM 00OPY/IOBAHUY M YMEHHE MOIb30BATHCS PA3TUIHBIMH TPHOOpaMu
Y MHCTPYMEHTaMHU.

Ilpumep munoeoii r1adopamopnoii pabomut «Ilocmpoenue mamemamuuecko mooeau npoyecca Mazxe-
MPOHHO20 HANBLICHUSA NIIEHOK MEMOOOM MAZHEMPOHHO20 PACHBIIEHUA YUCHIBIX MEMATI08)

Lens paboTsr:

- MIPUBHUTH CTYACHTY MEPBUYHBIC HABBIKH CO3JaHUS MAaTEMAaTUYeCKOW M KOMIIBIOTEPHOW MOJIENU Ha
npuMepe mpoliecca NOoTydYeHHs TOHKUX METaNTMYECKUX TIICHOK METOJIOM MarHeTPOHHOTO PacibUIeHUsT OJTHO-
KOMITOHEHTHOH MUIIICHH.

- HAY4UTh CTYJICHTA MPaBUIBHO HHTEPIPETHPOBATH U MPEJCTABIATH B BHJIE OTUETA PE3yIbTaThl MOJIC-
JUPOBAHUSL.

Memoouueckue pekomenoayuu
Brimonuenne kaxoi 1a00paTOpHOM pabOTHI CKIIAABIBACTCS U3 CIECAYIOLINX 3TAIOB.

1. Camocmosmenvnas noocomoska cmyodenmog k pabome. Ilepen HaganoMm pabOTHI CTYICHTHI
JOJDKHBI YETKO MPEACTaBIATE ceOe e paboThl, 3HaTh Hu3NvecKue U GU3UKO-XUMHUUECKUE aCIEKThI yIpaB-
JICHUS1 TEXHOJIOTHYECKUM IIPOIIECCOM, KOMITBIOTEPHYIO MOJIEb KOTOPOro €My IPEICTOUT CTPOUTh. B cBsizu ¢
9THM, CTYJICHT 3apaHee JIOJKEH 03HAKOMUTHCS C OMIMCAaHUEM paboThI, TPU HEOOXOAMMOCTH Ha KOHCYIIbTAIIUH
C MpernoiaBaTeNieM YCTPAHUTh BO3HUKIINE BOPOCHl. CTY/ICHTHI, HE MOATOTOBUBIINECS K paboTe B COOTBET-
CTBHHM C 3TUMHU TPEOOBAHUSAMH, K BHIIIOJHEHUIO paOOThI HE IOMYCKAIOTCS.

2. IIpogedenue KOMNbIOMEPHO20 MOOENUPOSAHUsA. ITOT ITAI OCYLIECTBIISACTCS B COOTBETCTBHUU C Me-
TOJIMYECKUMH yKa3aHUSIMU, KOTOpPhIE COAEPIKATCS B OITMCAHUH K Kax10i padore. [Tpu paboTe B mabopaTopun
HEOOXOMMO CTPOTO BBHITIONHATH BCE MPaBUiia TEXHUKM 0€30MacCHOCTH U YKa3aHHs MPENoJaBaTes.

3. Cocmasnenue omuema o npooenrantou pabome. OTUET JOIDKEH COAEPKATh NCUEPIBIBAIOIINE JaH-
HbIE, KaK O LIeJIM paboThl, TaK U O Pe3ysbTaTax B CIEAYIOLIeH I0C/Ie10BaTeIbHOCTY:

dusnueckue u (1)I/ISI/IKO-XI/IMI/ILICCKI/IC ACIICKTBI TCXHOJIOTHUYCCKOT'O IpoLecca;
CprKTypa MaTeMaTH4YeCKOH MOACIH;

AJ'Il"OpI/ITM MOACIUPOBAHUSA,

P €3yJIbTAaTbl MOACITUPOBAHUA: PACUCTHBIC JaHHBIC, Fpa(i)I/IKI/I, Ta6J'II/I]_[I>I;
O6H.II/IC BBIBOJIBI O pa60Te U1 3aKJIFOUCHHUE, O PE3YyJIbTaTaX MOJACINPOBAHUS.
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TekcT oT4eTa OMHKEH OBITh HAMMUCAH aKKYpPaTHO W pa300pYMBO OT PYKHU WU MPEJACTABJICH B BUJE paclie-
YaTKH, TI0CJIe KOMITBIOTEPHO# BepcTKU. B 000MX ciydasx TEKCT JOIDKEH MPEJICTABIATE CO00H Tornyeckoe u3-
JIO’KEHHUE CyIecTBa Borpoca. Hemomyctumo npuBenenue ¢hopmy, Tabmaui 6e3 pa3bsICHEHHH BceX 0003Hade-
HUH U cokpanieHuii. OTYeT MOHKSH ObITh TOHATEH JIJIS KAXKIO0TO YUTAKIIEro 0e3 KaKUX-TH00 JTOTOTHUTEIIh-
HBIX BOIIPOCOB Y COCTaBUTENEH OTYeTA.

4. Tlocne mpeCTaBICHUS OTYETa CTYJEHT TOJDKEH UMETh, KaK MUHHMYM, TOBEPXHOCTHBIC 3HAHHUS MO KOH-
TPOJIBHBIM BOIIPOCAM K pPaboTe, UMEIOIIMMCS B METOIMUYCCKUX YKa3aHUSIX, U MY BBICTABIIACTCS Oalj1, KOTOPHIM
OlLIecHEHa AaHHas JabopatopHas pabora.

1.5.2. IIpome:kyTOUHASI aTTECTALMA
Cnucok 0CHOBHBIX 6ONPOCOE K YCIMHOMY IK3AMEHY

HcTopus cTaHOBICHHUSA KOMIIBIOTEPHOI'O MOAETHPOBAHHUS.

Oranbl pa3BUTHSA KOMIIBIOTEPHON TEXHUKH.

[TpumeHeHne KOMIBIOTEPHOTO MOJICTTUPOBAHNUS B PA3INYHBIX chepax AesTeIbHOCTH YellOBeKa.

TeHaeHIMU pa3BUTHSL KOMITBIOTEPHBIX HHPOPMAIIOHHBIX TEXHOIOTHH.

Kiaccudukanus nabopMaoHHBIX TEXHOJIOTHH.

MCTOILOHOI‘I/ISI KOMIIBIOTCPHOT'O MOACINPOBAHU.

KOMHB}OTCpHOG MOACIUPOBAaHUA B 3ala4ax UCCICA0OBaHNA, OIITUMHU3AlINU U ITPOCKTUPOBAHNA pCaIbHbIX

TEXHOJIOTHYECKHX MPOLIECCOB.

8. Oco0eHHOCTH NPUMEHEHUs CHEIHATU3UPOBAHHBIX KOMIIBIOTEPHBIX MporpamMM. Crenuanau3upoBaHHBIC
rpaduueckue cpeasl. McnonszoBanue nporpammel MathCad,

9. Oco0eHHOCTH NMPUMEHEHUs CIELUaIN3UPOBAHHBIX KOMIBIOTEPHBIX Nporpamm. Crennanin3upoBaHHbIE
rpaduueckue cpensl. Micnons3zoBanue mporpammsr MatLab,

10. Oco0eHHOCTH UMHUTAITMOHHOTO MOACTUPOBAHMS.

11. OcobeHHOCTH MOCTPOCHHUSI MOJIEIH U dTArbl e€ pa3padoTKH.

12. Ompenenenne 00bEKTa U yCTAHOBIIEHUE TPAHUI] TPUMEHHUMOCTH.

13. OrpanudeHus: B MOJENUPOBaHUH. DPPEKTUBHOCTh PYHKIIMOHUPOBAHHS OOBEKTA.

14. ®opmanuzanusg 00bEKTa METOIOM a0CTParupoOBaHHUS.

15. Dramsl pa3paboTKu MaTEMaTUIECKOW MOJIENIH: TTIOCTAHOBKA 3a/1a4H.

16. Drarmsl pa3paboTKu MaTEMATUIECKOW MOJIENH: TOUCK d((DEKTHBHBIX METOOB PEIICHHSL.

17. Dramnbl pa3paboTKi MaTeMaTHYECKON MOJIENN: alalTalsi HHCTPYMEHTapusl.

18. Drarbl pa3pabOTKK MaTEMAaTUIECKOM MOJICIIHA: KOPPEKTUPOBKA MOJICIIH.

19. Dramnbl pa3paboTKH MaTEMaTHYECKON MOJIENIN: BBIYUCIUTENbHBINA U HATYPHBIN SKCIIEPUMEHTHI.

20. IMoaroroBka JaHHBIX, HEOOXOIUMBIX JIJIsl TOCTPOSHUS MoieH. [IpecTaBieHe TaHHBIX B COOTBETCTRY-
roteit popme.

21. KoMnbroTepHast MOZIETIb 30HHOM OYMCTKH MOIYIPOBOJHUKOBBIX MAaTEPHAJIOB ISl 3124 BEIOOpa PEXKMMOB
30HHOH IIaBKH: (PU3NUECcKasi MOAEIb, HOCTPOSHUE MAaTEeMaTHYECKOH MOJIENH, COCTABICHUE aIrOPUTMA.

22. KomnbroTepHas MOJI€Th MarHETPOHHOTO PACTIbUIEHUS METAJUTMYECKUX TUIEHOK JUIS 3a7a4 BHIOOpA pexHu-
MOB pacIbUIeHus: Gpu3ndeckas MoJeib, IOCTPOCHNE MATEMAaTHIECKOW MOJIEIIH, COCTABIICHHE aJlTOPUTMA.

23. KoMmbroTepHast MOJeTIb HOHHON MMIUIAHTALMH JJ151 3a]1a4 BHIOOPA PEeXKMMOB UMILIAHTAIMHN IIPH PELICHUH
3a7a4 (pOpMHUPOBAHUS P-N MEPEXOA0B: PpHU3MUecKas MOesb, TOCTPOSHHE MaTeMaTHIeCcKOi MOJIeIH, CO-
CTaBJICHHE aJITOPUTMA.

24. KoMmbroTepHast MOZEIb Mpoliecca OKUCICHUSI KPEMHHMS Ul PELIeHUs 3aa4d BEIOOpa peskuMa TepMHye-
CKOI1 00pabOTKH B OKUCIUTEIBHBIX cpefiax: (hu3nveckasi MoJieib, TOCTPOCHUE MaTeMaTHYECKON MOJICIH,
COCTaBJICHHE AJITOPUTMA.

25. KoMIbloTepHOE MOJICTHPOBAHNE, KAK METOJ] HAYYHOTO UCCIICAOBAHHUS.

NoUnhA WD -

Memoouueckue pekomenoauuu
[loaroroBka CTyIEHTOB K 9K3aMEHY BKIIIOUAET MPOPAOOTKY JISKIIUH, B TCUEHUH CEMECTPa 1 HEMOCPE/I-
CTBEHHYIO MOATOTOBKY B JIHU, IPEICCTBYIOIINE SK3aMEHY, BKJIIOYAsi, KOHEUHO, MOJArOTOBKY K KOJUIOKBHY-
MaM, TeCTUPOBAHHIO, BBITIOJTHEHHIO JIJAOOPATOPHBIX paOOT U UX 3allUTY.
JIy1st TOATOTOBKYM K OTBETaM Ha 3K3aMEHAIMOHHEIE BOIPOCH! (OHU BBIJAIOTCS B KOHIIE CEMECTpa) CTy-
JIEHT JOJDKEH HCIIONb30BaTh HE TONBKO KYpC JIEKUUN, HO U OCHOBHYIO U JOIOJHUTEIbHYIO JUTEPATypy s
BEIPa0OTKH YMEHUS J1aBaTh Pa3BEPHYTHIE OTBETHI HA MOCTABIEHHBIE BOIIPOCHI.
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B XOAC MOArOTOBKHU K 3K3aMCHY CTYACHTY HGO6XOI[I/IMO 06paH_IaTI:> BHUMAHUC HC TOJIbKO Ha YPOBCHb
3aIlIOMUHAHUA, HO 1 Ha CTCIICHDb ITIOHMMAaHUA N3Yy4aC€MBbIX BOIIPOCOB. A 3TO mocTHUTaeTCsA HE IIPOCTEIM 3ay4HBa-
HHUEM, a YCBOCHUEM ITPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUH aHATUTHYECCKUM MBIIIJICHUEM. CJ'IGZ[OB&TCIIBHO,
HCIIOCPCACTBCHHAA MOATOTOBKA K 3K3aMCHY JOJUKHA B Pa3yMHBIX IMPONOpHUAX COYCTATh U 3allOMHUHAHUC, U
IMOHMMAHUEC ITPOrpaMMHOTO MaTepHraIa.

Pacnipenesienne 0aJ1510B TEKYyLIero, pyoe;KHOro KOHTPOJISAA M IK3aMeHa

Ne Oowmasn 1-11 TouKa 2-51 TOYKA 3 Touka
cymma

1. | Tekymuii KOHTPOJIb

IMOCEIIEHNE 3aHITHN 10 6ayutoB 3 daiuta 3 baiuta 4 dayta

BBIIIOJIHEHUE U 3aIlUTA 216amn 7 6am10B 7 6am10B 7 6amnoB
JabopaTOpHEIX PaboT

2. | PyGexHbIii KOHTPOJIL

TECTHPOBaHHUE 15 6amtoB 5 6aioB 5 6amioB 5 6amroB

KOJIJIOKBUYM 24 6anna 8 bamoB 8 bamoB 8 bamos

Hroro 70 6ann10B 23 banna 23 banna 24 6anna
3. ‘ Ik3amMeH 30 6am10B min — 15, max — 30 6a;;10B

Kpurepun ouenuBanus
[Tpu ocBoenun aucuutuinHel Gopmupyrores komnereniun [IKC-1.1, TIKC-1.2. Yka3aHHbie KOMIIETEH-
iy (GOPMHUPYIOTCSI B COOTBETCTBHUHU CO CIEAYIOIIUMH ITAaAMHU:
* (QopMupoBaHHEe U pa3BUTHE TEOPETHUECKUX 3HAHUH, NPEAYCMOTPEHHBIX YKa3aHHONH KOMIETEHIMEH
(JIeKIIMOHHBIE 3aHSATHSI, CAMOCTOSITEbHAS paboTa CTYICHTOB);
*  mpuoOpeTeHUe U pa3BUTHE MPAKTHYECKUX YMEHHM, MPelyCMOTPEHHBIX KOMIIETeHIIeH (labopaTop-
HBIE PabOTHI, CAaMOCTOSITENFHAS paboTa CTYyIEHTOB);
*  3aKpeIUIeHHE TEOPETHYECKUX 3HAHUM, YMEHUH U MPAKTUYECKUX HABBIKOB, IPEIYCMOTPEHHBIX KOMIIE-
TeHnuel (11abopaTopHble PadOThI, MPAKTHKH, BBITYCKHAS KBATU(PHUKAIIMOHHAS padoTa).
ChopmMupoBaHHOCTH KOMIIETEHIIMI B paMKaX OCBOCHUS JAHHOW JUCIUILIHNHBI OIIEHUBAETCS 110 TPEX-
YPOBHEBOM MIKae:
* 0a30Bblil ypoBeHb (OLlEHKA «YAOBJIETBOPUTEIBLHO») SBISETCS 00s3aTelIbHBIM AJIS BceX 0oOyuvaro-
HIMXCS MO 3aBEPIICHUH OCBOCHHS AUCIUTLINHEI,
*  MPOJBHHYTHIA YPOBEHb (OLIEHKA «XOPOII0») XapaKTEPU3yeTcs MPEBhIIICHNEM MUHUMAIBHBIX XapaK-
TEPUCTHK C(HOPMHUPOBAHHOCTH KOMIIETEHLIMH 110 3aBEPLICHUH OCBOCHUS JUCLUIINHEI,
*  BBICOKHH YPOBEHb (OLIEHKA «OTJIMYHO)») XapaKTepU3yeTCsl MAKCUMalIbHO BO3MOXKHOW BBIPAYKEHHO-
CTBIO KOMIIETEHIINH U SIBIISIETCS BAXKHBIM Kau€CTBEHHBIM OPUEHTHUPOM JIJIsi CAMOCOBEPIIICHCTBOBAHHSI.
Kpumepuu oyenku kauecmea 0céoeHus OUCYUNIUHBL NPUCEOCHBL 6 NPUTOIHCEHUN 2.

7.KoHTpPOJb KypCcOBBIX padoT
B cooTBeTcTBHM ¢ y4eOHBIM IIJIAHOM MO AUCHUIUIMHE KypCOBBIE paOOThI HE MPEAYCMOTPEHBI.

8.MeToauyeckue MaTepHuAaIbl, ONpefes0IHe MPOoueyPhl OLleHUBAHUS 3HAHUI, yMEHHI,
HABBIKOB U ONBITA 1eSITeTbHOCTH

Pe3ynbTaThl 0OCBOCHHS y4eOHON TUCIMILUIMHBI, MOAJICKAIUE TPOBEPKE.
Tabimna 6.
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Pesynbrarer 00y4e-
HUS
(KOMITETEHITHH )

OCHOBHBIC MTOKa3aTeNH OIICHKH PE3yJIbTaTOB
00yJeHIS

Bup orienounoro ma-
Tepuana

MKC-1. Cnoco-
O€H CTPOUTH IPO-
creimue Guznye-
CKHE ¥ MaTeMaTH-
YecKHue MOAECIH
npubOpoOB, CXeM,
YCTPOICTB U ycTa-
HOBOK 3JIEKTPO-
HUKHU 1 HAHOZJICK-
TPOHUKH Pa3iIid-
HOTO (QPYHKIIHO-
HaJILHOTO Ha3Ha-
YeHHs, a TAKKE
UCTIONIH30BaTh
CTaHIapTHEIE IIPO-
rpaMMHEBIE Cpell-
CTBAa MX KOMITBIO-
TEPHOTO MOJICITH-
poBaHusA

3HaTh:

— (DMBMKO-TEXHUYECKHE OCHOBBI BaKyyMHOH U
IUTa3MEHHON 3JIEKTPOHUKHU: 3aKOHBI AMUCCHH, CIOCOOBI
(hopmupoBanus u TpancmoptupoBku 113U B Bakyyme u
1a3Me, Coco0bl yIIpaBiIeHUs TapaMeTpamMu U Ipeodpa-
3oBaHus 3Hepruu 1134 B apyrue Buasl;

— OCHOBBI (PM3MKH TBEPAOrO TeNa; NPUHLIUIBI HC-
MoJib30BaHus pu3nueckux 3(HEeKToB B TBEPAOM Teie B
ANIEKTPOHHBIX MPUOOpax U yCTPOMCTBaX TBEPIAOTEIHLHON
NIEKTPOHUKH; METOABl MX AHAJUTUYECKOTO OIMCAHMS,
(hakTOpBI, ONpPEAEISIOIME UX HapaMeTpbl U XapaKTepu-
CTHKH, KOHCTPYKIIMU 1 00IaCTH MPUMEHEHUS;

— OCHOBHbIE (PU3UUECKHUE MTPOLIECCHI, JISKAIINE B OCHOBE
neicTBrs MPUOOPOB KBAHTOBOM M ONTHYECKOH AIEKTPO-
HUKH, METOIBI MX aHATUTHYECKOTO OMUCAHUS, aKTOPBHI,
OTIpEeETAIONINE UX MTapaMeTPhl U XapaKTepUCTUKH, a
TaKXe 0COOCHHOCTH ONTHYECKUX METOIOB Iepeadu 1
00paboTKu uHpopMauu

Brimmonnenue u 3a-
muTa 1a00paTopHBIX
pabor;

THUTIOBBIE OIEHOYHBIE
MaTepUabl IS YCT-
HOTO ofpoca (pazoen
5.1.1); TrrioBEIE Te-
CTOBBIC 33/1aHUsI (pa3-
oen 5.2.);

THTIOBBIE OIEHOYHBIE
MaTepuaibl K 3a9eTy
(paszoen 6.).

Koo u naumeno-
8aHue uHOUKa-
mopa oocmuice-
HUA KOMnemeH-
yuu:

MNKC-B.1.1. Cno-
coOeH CTPOUTh
(u3nueckue u Ma-
TEeMaTHYEeCKUE MO-
eI MOJCIICH,
y3J10B, OJIOKOB

INIKC-b.1.2. Crioco-
O€H M0JIb30BaATHCS
METOLAMH KOMIIBIO-
TEPHOTO MOJCTHPO-
BaHUsA

YMetb:

— NPUMEHSATh NOJYYCHHBIE 3HAHUS IPU TEOPETUYE-
CKOM aHaJIN3€e, KOMIBIOTEPHOM MOJICIUPOBAHUH U KCITe-
PUMEHTAJILHOM HCCJICOBAaHUU (DU3UYCCKUX IMPOIECCOB,
JIeKAMUX B OCHOBE TMPHUHIHIIOB PabOThl MPHOOPOB U
YCTPOMCTB BAKYYMHOM M TUIAa3MEHHOM 3JIEKTPOHUKU;

— IPUMEHSITh METOJBI pacuera mapaMeTpoB U Xa-
PaKTEpUCTUK, MOACIUPOBAHUS U MPOCKTUPOBAHUS 3JIEK-
TPOHHBIX MPUOOPOB M YCTPOHCTB TBEPAOTEILHOM DIIEK-
TPOHHMKHU ¥ HAHORJICKTPOHHUKH;

— TMPUMEHATH TOJTYYCHHBIE 3HAHUS IJIS OOBsCHE-
HUS IPUHIUTIOB pa0OTHI MPUOOPOB U YCTPOHUCTB OIITHYE-
CKOM M KBAaHTOBOW 3JIEKTPOHUKH, & TAKKE ONTHYECKHUX
METOJIOB Mepenayu u 00padoTku uHMOpMAIUY.

Brinonnenue u 3a-
mUTa 1a00paTOPHBIX
pabor;

TUITOBBIC OLICHOYHBIC
MaTepHabl s yCT-
HOTO ofpoca (pazoen
5.1.1); TvTIOBBIC TE-
CTOBBIE 33/1aHUS (pa3-
oen 5.2.);

THUITOBLIC OLICHOYHBIC
MaTepHUabl K 3a4eTy
(paszoen 6.).

Bnagers:

— uHpOpMarmel 06 o0IacTIX MPUMEHEHHS U TIep-
CIEKTHBAX Pa3BUTHs NPUOOPOB M YCTPOWUCTB BaKyyMHOM
U IUIa3MEHHOH 3JIEKTPOHUKU;

— METOJaMHU JIKCIEPUMEHTAIBHBIX HCCIET0BaHUI
MapaMeTPOB U XapaKTEPUCTUK SJIEKTPOHHBIX TPUOOPOB U
YCTPOWCTB TBEPAOTENBHOM SIEKTPOHUKN U HAHOJIEKTPO-
HUKH, COBPEMEHHBIMH NPOTPAMMHBIMH CPEACTBAMU HX
MOJIETTUPOBAHUS U IPOEKTUPOBAHMS;

— METOJIaMU KOMITBIOTEPHOI0 IIPOEKTUPOBAHMSI U IKCIIE-
PUMEHTAITBFHOTO UCCIIEIOBAHNS MUKPOBOIHOBBIX PHOO-
POB M YCTPOUCTB; nHpOpMaIUer 00 00IacTIX MpuMeHe-
HUS M IEPCTIEKTHBAX PAa3BUTHUS IPHOOPOB, YCTPOUCTB U
METOJ0B KBAHTOBOM M ONTUYECKON 3JIEKTPOHUKHU

Beimonnenue u 3a-
IUTa JJA0OPaTOPHBIX
pabor;

THUIIOBBIE OIEHOYHBIE
MaTepHaIbl IS yCT-
HOTO oTpoca (pazoen
5.1.1); TumoBbIe Te-
CTOBBIE 3a/IaHUS (pa3-
oen 5.2.);

TUTIOBBIE OLIECHOYHBIS
MaTepHaIbI K 3a4eTy
(pazoen 6.).

9. YuyeOHO-METOANYECKOE O0ecIIeYeHre TUCIUIIINHDI
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Ocnognaa numepamypa
1. Kpyunnann, B.B. KomnbioTepHble TEXHOJIOTHH B HAYYHBIX UCCICAOBAHMAX. [ DIEKTPOHHEIH pecypce] :
y4ae6.-MeToI. mocodue — DnekTpoH. maH. — M. : TYCVYP, 2012. — 56 c. — Pexum goctyna:
http://e.lanbook.com/book/11269
2. C.B.ITopurHer. KoMmberoTepHOE MOACTHUpOBaHUE (PU3MUYECKUX ITpolieccoB B akete MatLab. M.:Topsiuas
muHug — Tenexom, 2003, 592 c.
3. U6parumos 1.M., Koemos A.H., Hazapos }0.®. OcHOBBI KOMIIBIOTEPHOTO MOACIUPOBAHMSI HAHOCHCTEM.
CII6: Jlaus, 2010, 384 c.
4. IIpuOOPHO-TEXHOIOTHIECKOE MPOCKTUPOBAHNE KOMITOHEHTHON 0a3bl MUKPO W HAHOXJIEKTpOHUKH. / I'. B.
beikagoposa, A. 0. Tkaués, E. H. bopmonTos, JI. A. buTtiotikas. Boporex: BopoHeXCKnii TOCYHUBEPCUTET.
2017.

Jononnumenvnas iumepamypa
1. MakcumoB A.M. Moaenu 1 MozienipoBaHue B HayYHBIX UCCIIEIOBaHUIX: y4el. mocobue mo kypey " Meto-
JIOJIOTHSI Hay4YHBIX ucciiefoBanuii”" / MakcumoB A.H.; @enepait. arenTcTBO 110 00pa3oBanuto Poc. denepa-
mun, TOVYBIIO, UT'XTY. - UBanoso, 2006. - 87 c.
2. Nopomienko, FO.A. KoMnbioTepHbIE TEXHOJIOTUH B HAYYHBIX MCCIIEIOBAHUSAX: METOINYECKHE YKa3aHUs IO
camocrostensHor padore / F0.A. lopomenko. — Yensiounck: U3narensckuii nentp OYpl'Y, 2015. — 13 c.
3. www.consultant.ru/ - CripaBouHo-uH(pOpManroHHas cuctemMa « KOHCYIIbTaHT TITIOCH.
4. http://www.garant.ru/ - CripaBouHo-uH(pOpManoHHas cuctema «I apanT.

HNuTepHeT-pecypcebl
URL.: http://lib.kbsu.ru/ Bbubmanorexa KBI'VY.
URL: http://www.garant.ru. CripaBouHas nmpaBoBasi cuctema «["apanr.
URL: http://www. consultant.ru CnpaBodnas npaBoBas cucrtema «KoncymnprantlLirocy.
http://www.ph4s.ru/book_electronika.html - O6pazoBarenbHsbiii poekT A.H. Bapruna
URL: http://www. sciencedirect.com. [IpodeccruonanbHbie MOUCKOBBIE CUCTEMBI. [loHOTEKCTOBAs
0a3a manHBIX ScienceDirect
http://metod.ce.cctpu.edu.ru/edu - CcbUIKM Ha MOPTAIIBI M CAUTHI 00pPa30BaTEIbHBIX YUpekaeHui. ['oc-
yIapCTBEHHBIE 00pa3oBaTeNbHBIC CTaHIAPThl. HopMaTHBHBIE TOKYMEHTHI.
7. http://www.intuit.ru/department/ - becratHoe quctaHinonHoe o0yuenue B HanmonanbHoM OTKpBI-
TOM YHUBEPCUTETE
http://www.citforum.ru - [TyGnukarmu 1 0030pbI U3 00JIACTH WHTEPHET-TEXHOIOTHIA
9. http://www.x-sky.ru/ebook, http://www.iprbookshop.ru- 351eKTpOHHO-OHOIHOTEYHBIE CHCTEMBI
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10.IIporpamMmmHoe obecnieyeHne COBpeMEeHHbIX HH(POPMAIIHOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHii
1.CTyaeHThl UMEIOT AOCTYII K €AMHOMY 00pa30BaTeIbHOMY MOPTaIly, TJ€ MOTYT B OTKPBITOM J0-
CTYIIE TIOJIB30BaThCS pecypcaMu yueOHO-METOINIECKOM JINTEPATYPHI, ABISIOIIMMUCS pa3padoTKaMu Beay-
umx BY30B Poccun.
2. Jlnst peHTHHIOBOTO KOHTPOJISI HCIIONb3YETCS CHCTEMa KOMIIBIOTEPHOT'O TECTUPOBAHUS
Ha 0ase mporpammHoro obecrneuenus Moodle.
3. Tlpu BINONHEHHHU JTaOOPATOPHOIO MPAKTHKyMa CTYACHTHI B 0053aTEIBHOM HOPSIKE
NPOBOJAT OOPAaOOTKY 3KCIEPUMEHTAJbHBIX JaHHBIX C HPUMEHEHHEM HPOTrPAMMHBIX Cpel
Microsoft Excel, MathCad.
4. B pamkax o0ecrieueHusl PUMEHEHHs KOMITBIOTEPHBIX TEXHOJIOTHI B 00pa3oBaTeib-
HOM IIpOIECCE MMEIOTCA CIENHaIN3UpOBaHHBIE KOMIIBIOTEPHBIE KIIACCHI C COBPEMEHHBIM IPO-
T'paMMHBIM obecrieueHneM 1 HUMCIOIINM BBIXO/] B I/IHTepHeT.

11.MaTepuanbHO-TeXHHYECKOe o0ecneyeHre TUCHUIINHBI
MartepranbHO-TEXHHUECKYIO 0a3y s MPOBEACHUS 3aHATHIA M0 JUCIHUIIINHE COCTABIISIOT:

*  CHenMaJu3upOBaHHAs ayJUTOPHSA, WCIOJb3yeMmas NpPW MPOBEACHWH 3aHATHH JIEKIIMOHHOTO THIIA
Nel29, pacnonoxennas no angpecy: 360004, KabapauHo-bankapckas peciiyonuka, r. Hanpuuk, yi.
Yepueimesckoro, 175, yuetHsiii HoMep Nel4, ocHameHHass MyJIbTUMEAUMHBIM TPOEKTOPOM M KOM-
TUIEKTOM ammapaTypbl, MO3BOJIAIONIEH 1EMOHCTPHUPOBATh TEKCTOBBIE U rpadyuuecKie MaTepHuaibl;

* pabouee MecTO IpenogaBaTess; padoure MecTa CTyJJeHTOB; MEIOBas J0CKa.
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MynbpTuMennitHas Ipe3eHTaIHs, COMTPOBOKAAIONIAS JIEKIIUIO, TO3BOJISIET MPETIOAABATEIIO aKIIEHTH-
pOBaTh BHUMaHHE CTy/IEHYECKON ayAUTOPUH Ha KIIFOYEBBIX BOIIPOCAX JIEKITHH.

Jucnunnuna obecricyeHa:

*  TECTOBBIM MaTepHajlaMH B dJIEKTPOHHOH o0y4atomie cucteme «Moodle» (OTKpBITHIN YHUBEPCUTET);

*  KHWXHBIM (JOHJIOM OHOIHOTEKY;

*  DIEKTPOHHBIMH BEPCHSIMH JICKIHHA U yIeOHUKOB.

JlaboparopHsie 3aHATHS TIPoBOAATCS B Maboparopuu Nel29, pacmonokeHHo# Mo afpecy: 360004,
Kabapauno-bankapckas pecnyonuka, r. Hanpunk, yi. Yepusimesckoro, 175, yaerHstit Homep Nel4. Jlabopa-
TOpHsI OCHAIIeHa HEOOXOIUMBIM MPOTPAMMHBIM 00eCIieYeHHEM U TPEHAKEPAMHU.

CryneHTsl UMEIOT TocTyl Yepe3 HTepHeT HoCTyN K 3JeKTpOHHOU o0ydaroriei cucteme «Moodle»
(OTKpBITBIN YHUBEPCUTET), KOTOPASI ITO3BOJISIET pa3MeIIaTh AIEKTPOHHBIE yaeOHbIE KypChl B CBOOOTHOM J0-
CTYyIE JUIsl CTYIEHTOB YHHUBEPCHUTETA.

[Ipu mpoBeneHNM 3aHATHH JIEKIMOHHOTO THIIA U TAOOPAaTOPHBIX 3aHATHH UCIIOIB3YIOTCS:
JUYEH3UOHHOE NPOZPAMMHOE 0DecnedeHue u c60000HO PACRPOCMPAHAEMbLE RPOZPAMMBL:

*  Microsoft Office muuen3us: doroop Nel35 ot 22.05.2018, noroop Ne 1-21100 ot 20.09.2017, cep-
tudukar ot 29.11.2017, morosop Ne 28/2017-31705322460 ot 29.08.2017, morosop Ne 18/2016-
31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015, moroBop Ne 1/01-12 ot 01.12.2014,
moroop Ne0331100002314000061-0003152-01 ot 25.11.2014, goroBop Ne0331100002314000077-
0003152-01 o1 29.12.2014, norosop Ne0331100002314000038-0003152-01 ot 10.09.2014, cepTudu-
kat ot 20.04.2009, ceprudurar ot 18.06.2008, ceprudpukar or 12.10.2007, cepruduxar ot
14.03.2007;

* apxuBatop 7z, Adobe Acrobat Reader nuieH3us: npenoctapiseTcs OSCILIATHO Ha YCIOBUAX IO aji-
pecy https://www.adobe.com/ru/legal/terms.html;

* Mozilla Firefox mumensus: GPL/LGPL/MPL, Google Chrome murieH3usi: mpemocTaBiseTcss Oec-
TUTATHO HAa YCJIOBHAX JIMIICH3MOHHBIX COTJAIICHUH Ha MPOTpaMMHOE 00eCTeYeHne C OTKPBITHIM HC-
XOJIHBIM KOJIOM 110 anpecy https://code.google.com/intl/ru/chromium/terms.html.

I[HSI CTYACHTOB C OI'paHUYCHHBIMU BO3MOKHOCTAMU 300POBbA CO3aHbl CIICIUAJIbHBIC YCJIOBUA IJIA I1O-
nmy4deHust o0pazoBaHus. i CTYICHTOB C OTpaHUYEHHBIMH BO3MOXXHOCTSIMU 370POBbSI CO3/IaHbI CITCIIHAITb-
HBIE YCIIOBHS IS MTONTydeHUs oOpazoBanus. Criennain3npoBaHHOE TIOMEIICHNE 111 HHBAJUIOB PACIIOIo-
skeHo 1o aapecy: 360004, Kabapauno-bankapckas pecniyonuka, r. Hanbuuk, yi. YUepHsiiieckoro, 173,
IJIaBHBIN y4eOHBIM KOpIyC YHUBEpCHUTEeTa, ayauTopus Nel45.

B mensx qocTynmHOCTH TOMYYeHHS BBICIIIET0 00pa30BaHus 0 00pa30BaTeIbHBIM MPOTPaMMaM WHBAIN-
JaMU 1 JIMgaMiu ¢ OTpaHUYCHHBIMHA BO3MOXKXHOCTAMU 3/J0POBbSI YHUBECPCUTETOM oOecrieynBaeTcs:

*  QJIBTEPHATUBHON BepcHel OPUIIMATLHOTO caiiTa B ceT «IHTepHEeT» Ui Cl1a00BUASIINX;

*  TPUCYTCTBHE aCCHCTEHTA, OKa3bIBAIOIIET0 00yUAIOIIeMyCsl HEOOXOIUMYFO TIOMOIITh;

* IS MHBAJIHJIOB U JIMII C OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMHE 37I0POBBS 10 CITYXY — IyOJIMPOBaHUE BCITYX

CIIPaBOYHON HMH(OpPMANMK O pacrucCaHuH y4eOHBIX 3aHSATHH; oOecriedeHrne HaIeKallMMHA 3BYKO-

BBIMHU CPEJICTBAMHU BOCIIPOM3BEICHHS HHPOPMAIHH;

JUTSL HTHBAJIMJIOB | JIUI] C OTPaHWYCHHBIMHI BO3MOXKHOCTSMH 3/I0OPOBbS, UMEIOIINX HAPYIIEHHsI OOPHO-/IBHUTA-
TEJBHOTO armiapaTa, Co3/IaHbl MATePUATBHO-TEXHHUECKUE YCIOBUS, 00ECTIeUNBAIOIIE BO3MOXKHOCTh Oec-
MMPEIATCTBEHHOI'O A0OCTYyIIa 06yqafou11/1xc5{ B y‘Ie6HLIe IIOMCHICHHUA, O6’beKTy IMUTaHuAd, TYaJICTHBIC U APYTHUEC
MMOMCIICHUA YHUBCPCUTETA, 4 TAKKE Hpe6I)IBaHI/IH B YKa3aHHBIX MMOMCIICHUAX (HaJ'II/IT-II/Ie paclinpCHHBIX ABEP-
HBIX TIPOEMOB, TIOPYYHEN U IPYTHX MPUCTIOCOOTICHHIA.
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Jluct u3MeHeHui (JIOTIOTHEHMUH)
B paboueii mporpamMme muciuiuiiHb! (Moxyiis)b1.B.05 «KoMIeloTepHOE MOIETUPOBAHNE TEXHOIOTHICCKUX
HPOLIECCOB AEKTPOHUKN M HAHOAIICKTPOHHUKI
11.03.04 — DnekTpoHKKa U HaHOANEKTpoHKKa Ha 20 -20  y4eOHbIH rof

IIepeyeHs BHOCUMBIX
No /it Onemenr (myHkT)P 11 petcH . IIpumeuanue
H3MEHEHUH (IOTOTHEHU)
Obcysrcoena u pekomeH008aHa Ha 3acedanuu Kageopol
JICKTPOHHUKY ¥ UGB POBLIX UHPOPMAIIMOHHBIX TEXHOJIOTHIHA,
MpPOTOKOT No OT « » 20 1.
3aBenyouuii kadeapoii /  P.II. Temes /
MOJIITUCH pacuupoBKa MOAMUCH
JaTa
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[puioxenue 2 Kpurepun oneHKH Ka4yecTBA 0CBOCHHS THCIUTINHBI

Kon xommneren-| PE3YJIBTAT OBY- | KPUTEPUU U IIOKA3ATEJIM ONEHUBAHUA PE3YJIBTATA OBYYEHUSA
107014 YEHUHUA ” ”

IkaJja no TpagULUMOHHON NATHOANIBLHOI cucTeMe

10 JUCHHUILIMHE
(Mozy110) HeI0- | HeyJAOBJETBOpPH- Ba3zoBblii ypoBeHb ITponBuHyTHIii ypo- BrICOKHH YPOBEHBb OT-
NYCK | TeJbHO YIOBJIETBOPUTEJIbHO | BeHb XOpowo/ 1udg. JIMYHO/ U . 3aueT
/mud. 3auer 3a4eT
Ixana mo 6a1JbHO-PeiTHHIOBOM cHCTeMe

0-35 | 36-60 61 -80 81-90 91 -100
HKC-1. Cmo- | 3Haert: He OTCYTCTBUE 3HAHHU HEMOJTHBIC 3HAHUS 00 B LIEJIOM YCIICLIHBIE MOJTHOCTBIO C(hOPMHUPO-
COOCH CTPOUTH | - OCHOBHBIE CXEMOTEX- | 3HAaeT | 00 - OCHOBHBIX CXEMOTEX- | 3HaHUs 00 BaHHbIEC 3HaHUS 00
HpOCTCfIH.IPIG HUYCCKUC PCUICHUA, = OCHOBHBIX CXEMOTEX~- | HUYCCKUX PCHICHUAX, = OCHOBHBIX CXEMOTCX- = OCHOBHBIX CXEMOTECX-
(1)I/I3I/I‘ICCKI/IG u HCIIOJIB3YEMBIC B CO- HUYCCKUX PCIICHUAX, HCIOJIB3YEMBIX B COBPC-| HUYCCKUX PCIICHUAX, HUYCCKUX PCHICHUAX,
MaTeMaTH4e- BPEMEHHBIX IU(PPOBBIX UCTIOJIb3YEeMBIX B CO- MEHHBIX IU(POBBIX U | HCIIOIB3YEMBIX B CO- HCHOJIb3YEMBIX B CO-
CKHE€ MOJEIIH M aHAJIOTOBBIX MUKPO- BPEMEHHBIX U(PPOBBIX | aHAJIOTOBBIX MUKPOCXE-| BPEMEHHBIX IU(PPOBBIX | BPEMEHHBIX HA(POBBIX
npubopoB, cxemax pa3jau4HoOH CTe- Y QHAJIOTOBBIX MUKPO- | MaxX pa3ju4HOM CTe- M aHAJOTOBBIX MUKPO- | U aHAJIOTOBBIX MHUKPO-
cXeM, [IEHU UHTETPalLvy; cXeMax pazIMyHOH cTe-| NeHHU UHTETrPpalny; cXeMax pa3IM4YHOH CTe-| cXxeMax pa3INyHOH cTe-
YCTPOKMCTB U - (hu3nvecKkue NpuH- NICHU UHTErpalny; - (hu3nvecKux MpuH- NIEHU UHTErpalvy; NIeHHU UHTETpallly;
YCTaHOBOK UMbl pabOThI, Xapak- - (pu3HMvecKUX MPUH- umax paboTel, Xapak- | - QU3MYECKHUX TPHH- - (pM3UYECKUX MPUH-
3JIEKTPOHMKH U | TEPUCTUKHU U Iapa- nunax paboThl, Xapak- | TEPUCTHK U MapaMeT- | LuIax paboThl, Xapak- | IHIax padoThl, Xapak-
HAHORJIEKTPO- | METPBI HHTETPAJIbHBIX TEPUCTHK U TIapaMeT- | POB MHTErPAJIbHBIX TEPUCTHK U IIapaMeT- | TEPUCTHK U apamer-

HUKH pa3iny-
HOTO (YHKIIHO-
HaJIbHOTO
Ha3HA4YeHHMS, a
TaKXKe UCTIOJb-
30BaTh CTaH-
JapTHBIE MIPO-
TpaMMHBIE CpeJi-
CTBa UX KOMITb-
IOTEPHOTO MOjie-
JUPOBaHUS

3JIEMEHTOB M KOMIIO-
HEHTOB;

POB UHTETPABbHBIX
3JIEMEHTOB M KOMIIO-
HEHTOB;

3JIEMEHTOB M KOMIIO-
HEHTOB;

POB UHTETPAIbHBIX
3JIEMEHTOB M KOMIIO-
HEHTOB;

POB UHTETPAJIbHBIX
9JICMCHTOB U KOMIIO-
HCHTOB,




Koo u naumeno-
éanue UHOUKA-
mopa  oocmu-
JICeHUus Komne-
menuuu:

HKC-B.1.1.
Criocoben
CTpOUTH (hu-
3MYECKUC U
MaremMaruyic-
CKHE MOJIEITN
MOJIENEHN, y3-
JI0B, OJIOKOB

IIKC-B.1.2.
Cnioco0eH MmoJib-
30BaThCsA METO-
JIAMH KOMIIBIO-
TEPHOTO MOJIe-
JIUPOBAHUS

YwMmeer:

— IPUMCHSATH MOTyYCH-
HBIC 3HAHHS [IPU TEOPE-
THYECKOM aHajmse,
KOMIIBIOTEPHOM MOJIe-
JUPOBAHUU U DKCIIEPH-
MEHTaJbHOM HCCIEJIO-
BaHUH (hm3uIecKux
MIPOLIECCOB, JIeXKAIUX B
OCHOBE IMPHHIUIIOB pa-
00Tl  TIpHOOPOB W
YCTPONCTB BaKyyMHOH
Y TUTa3MEHHOM 3JEKTPO-
HUKUY;

— TPHUMEHSTh METO[bI
pacdera mapaMmerpoB H
XapaKTepPUCTUK, MOJe-
JUPOBAHUS U MPOEKTH-
pPOBaHUs AJIEKTPOHHBIX
npuOOPOB U yCTPOICTB

TBEPAOTEIILHOW  3JIEK-
TPOHUKH M HAHOIJIEK-
TPOHHKH;

— IPUMEHATH MOJyYCH-
HBIE 3HAHUSA U1 00BsIC
HEHHS TPHHIUIIOB pa-
060TBl  TPHOOPOB U
YCTPOKCTB ONTUYECKOU
U KBAHTOBOM 3JIEKTPO-
HUKH, & TaK)KE ONTHYe-
CKMX METOZOB IIepe-
JIadd U 00pabOTKU HH-
dhopmarmm.

He yme-
eT

OTCYTCTBHE WM 4Ya-
CTUYHOE YMCHHUE

— NPUMEHATH MOJy4eH-
HBI€ 3HAHUS IIPU TEOpe-
THYECKOM aHanmse,
KOMITBIOTEPHOM ~ MO/Ie-
JMPOBAHUM U SKCIEPU-
MEHTAJIbHOM HCCIIEM0-
BaHUU ¢buzngecKnx
IPOLECCOB, JIEXKaIIUX B
OCHOBE IPHUHLMIIOB pa-
00TBHl IPUOOPOB  BaKYy-
YMHOM M IUIa3MEHHOMH
3JIEKTPOHUKH;

— IPUMEHITH METOJBI
pacuera mapameTpoB U
XapakTepUCTUK, MOJie-
JUPOBaHUS U TPOEKTHU-
pOBaHUs 3JIEKTPOHHBIX
npuOOpOB M yCTPOKHCTB

TBEPIAOTEIILHOW  BJIEK-
TPOHUKA W HaHOJJEK-
TPOHHKH;

— IPUMEHSTH TOJY-
YEeHHBIC 3HAHUS TS
00bSICHEHHST IPUHIIN-
OB paboThI MPUOO-
POB U YCTPOWCTB OII-
TUYECKON U KBAHTO-
BOM AJIEKTPOHUKH, a
TaKKe ONTHYECKUX
METOZOB MepeJadn u
00paboTku uHpopma-
LUH.

HEIOCTaTOYHOE yMEHHE
— TPUMEHATH MOJTY4eH-
HBbIC 3HAHUS MPH TEOpe-|
THYECKOM aHamse,
KOMIIBIOTEPHOM ~ MOJE-|
JUPOBAHUN U DKCIIEPH-
MEHTaJIbHOM HCCIEI0-
BaHUH (hm3mIecKuX
MIPOLIECCOB, JIeXKAIUX B
OCHOBE IPHUHIUIIOB pa-
00Tl  TIPHOOPOB
YCTPOMCTB BAKYYMHOM 1
IJIa3MEHHOW  DJIEKTPO-
HUKUY;

— TPHUMEHSTh METOpb]
pacdera mapaMeTpoB U
XapaKTepUCTUK, MOJe-
JUPOBAHUS U TIPOEKTH-
pOBaHUS DJIEKTPOHHBIX
mpUOOPOB U YCTPOWCTB

TBEPAOTEIILHONH  3JIEK-
TPOHUKH M HAHODIIEK-
TPOHHKH;

— NPUMEHSTh HOIy4eH-
HBIE 3HAHUS 7151 00BsIC-
HEHHS TPUHIIUIIOB pa-
00TBI TPUOOPOB U
YCTPONCTB ONTUYECKOU
Y KBAaHTOBOM 3JIEKTPO-
HUKH, a TAK)KE ONTHYe-
CKUX METOJIOB Iepe-
Jnadu 1 00pabOTKH MH-
dbopmaruu.

B LIEJIOM YCIIEIIHOE
yMEHHE

— IPUMEHSATH MOJy4YeH-
HBbIE 3HAHUSA NIPU Teope-
THYECKOM aHanmse,
KOMITIBIOTEPHOM ~ MOJIe-
JIUPOBAaHUM U DKCIEPH-|
MEHTAJIBHOM ~ HCCIIEN0-
BaHUU ¢bu3nIecKux
MPOILIECCOB, JISKAIINX B
OCHOBE NPHHLMUIIOB pa-
00TBl  TpPUOOPOB U
YCTPOMCTB BaKyyMHOM
Y IJIa3MEHHOHU 3JEKTPO-
HUKU;

— TPUMEHSTb METOJIbI
pacdera mapaMeTpoB W
XapaKTePUCTHK, MOJe-|
JIUPOBAHUS U TIPOEKTHU-|
pOBaHMSA DIIEKTPOHHBIX
npubOpoOB M YCTPOUCTB

TBEPIAOTEJIIBHOM  DJIEK-
TPOHUKA M HAHODJIEK-
TPOHHKH;

— MIPUMEHATH MOJyUYeH-
HbIE 3HAHUA I 00bsC-
HEHUS PUHIIUIIOB pa-
0OTHI TPHOOPOB H
YCTPOMCTB ONTHYECKOU
1 KBAHTOBOM 3JIEKTPO-
HUKH, a TAK)KE OIITHYEe-
CKUX METOJIOB IIepe-
Jlagu 1 00pabOTKU WH-
¢dbopmanuu.

TTOTHOCTHIO CPOPMHUPO-
BaHHOE YMEHHE

— IPUMEHATH MOTyYeH-
HbIE 3HaHUSA MIPU Teope-
THYECKOM aHanuse,
KOMIIBIOTEPHOM ~ MO/Ie-
JUPOBAaHUM U 3KCIIEPU-
MEHTaJbHOM HCCIEI0-
BaHUU ¢du3nIecKux
MIPOLIECCOB, JIKAIIUX B
OCHOBE IPHUHIMIIOB pa-
00Tel  TmPUOOPOB M
YCTPOMCTB BAaKyyMHOH
U IJIA3MEHHOU 3JIEKTPO-
HUKU;

— MPHUMEHSTH METOJBI
pacuera mapamerpoB H
XapaKTepUCTUK, Moze-
JUPOBAHUS U TPOEKTHU-|
pOBaHMS BIIEKTPOHHBIX
npubOpoOB M YCTPOKHCTB

TBEPAOTEJIBHON  BJIEK-
TPOHUKH M HAHODJIEK-|
TPOHMKH;

— MPUMEHSATH TOJTyYCH-
HBIE 3HAHUS U 00bBsC-
HEHUS! MIPUHITUIIOB Pa-
00TBI TPUOOPOB U
YCTPOMCTB ONTHUYECKOUN
Y KBAaHTOBOM 3JIEKTPO-
HUKH, a TAK)KE ONTHYC-
CKHX METO/IOB IIepe-
a4y 1 00pabOTKM HH-
¢dopmanum.




Bnageer:

— unpopmanueit 06 00-
JAcTSX TPUMEHEHHUA H
MIEPCIIEKTHBAX  Pa3BH-|
THS IpUOOPOB ]|
YCTPOUCTB BaKyyMHOH
U TUTA3MEHHOM AJIEKTPO-
HUKU;

— MeToJaMH JKCIEpH-|
MEHTAJIbHBIX HCCIIE0-
BAaHUM MapaMeTpoB U
XapaKTepUCTUK  DJIEK-|
TPOHHBIX TNPHOOPOB U
YCTPOHCTB TBEPIOTEIb-
HOH DJEKTPOHUKU U
HaHO3JIEKTPOHUKH, CO-|
BPEMEHHBIMU po-|
IrpaMMHBIMH cpen-
CTBaMH HUX MOJENNpO-
BaHUS U TMPOEKTHPOBA-
HUS;

— METOJIaMH KOMIIbIO-
TEPHOT'O IPOEKTHPOBA-
HUS U 9KCIIEPUMEH-
TaJbHOI'O UCCIIEN0BA-
HUSL MUKPOBOJIHOBBIX
npuOOpOB U
YCTPOKCTB; nHpOpMa-
et 00 o6JacTsIX mpu-
MEHEHUS U NIEPCIIEKTH-
Bax pa3BUTHUS MPHOO-
POB, YCTPOWCTB U Me-
TOJI0OB KBAHTOBOM U OII-
THYECKOH AIEKTPOHUKH

He Bina-
JeeT

OTCYTCTBHE WJIH Ya-
CTHYHOE BlIaJIcHHE

— uHdopmanmen 06 00-
JacTAX MPUMEHEHUs U
NEPCIEKTUBAX  Pa3BU-
U npubopoB i1
YCTPOMCTB BaKyyMHOI
Y IJIa3MEHHOM 3JIEKTPO-|
HUKWY;

— METOoJlaMH JKCIIepH-
MEHTAIbHBIX HCCIEN0-
BaHMM IIapaMETpPOB H
XapaKTePUCTUK  DJICK-
TPOHHBIX prOOpoB
TBEPIAOTEIIBHOM  DJIEK-|
TPOHWKH M HAHODJIEK-
TPOHHMKH,  COBpPEMEH-
HBIMH TPOTPAMMHBIMH
CpeJcTBaMH X MOJIEITH-
pOBaHUsI M TPOEKTUPO-
BaHMUS;

— METOJaMU KOMIIBIO-
TEPHOTO  TMPOEKTHPO-
BaHUs U SKCIEPUMEH-
TaJILHOT'O HCCJIeI0Ba-
HUSI MHKPOBOJHOBBIX
npubopoB; uHpOpMa-
miern o0  o0acTax
MPUMEHEHUST ¥ Tep-
CHEKTHBaX Pa3BUTHS
npuOOpOB, YCTPOWCTB
U METO/IOB KBAaHTOBOM
A OINTHYECKOH DJeK-

TPOHUKHU

HEIOCTAaTOYHOE Biaje-
HUE

— uadopmanueir 06 00-
JacTAX NPUMEHEHHUS U
MIEPCHEKTUBAX PA3BUTHS]
npuOOPOB U YCTPOWCTB
BAKYYMHOH M IJIa3MEH-
HOM 3JIEKTPOHUKHU;

— METOoJaMH 3KCIIepH-
MCHTAJIbHBIX HCCJIIEI0-
BAaHMM MapaMeTpoB U
XapaKTepUCTUK  DJIEK-
TPOHHBIX MPUOOPOB W
YCTPOWCTB TBEPAOTENb-
HOH DJIEKTPOHUKU U
HaHOJ3JIEKTPOHUKH, CO-
BPEMEHHBIMH po-
IPaMMHBIMH cpen-
CTBaMM UX MOJCIINPOBA-
HHS U IPOEKTUPOBAHUS,
— METOAaMHU KOMIIbIO-
TEPHOTO MPOEKTHPOBA-
HUS ¥ SKCIIEPUMEHTab-
HOT'O MCCJIEIOBaHUS
MHUKPOBOJHOBBIX IIPH-
OOpOB U YCTPOMCTRB; HUH-
¢dopmanueit 06 obmna-
CTSIX IPUMEHEHHS U
MEePCIEKTUBAX pa3Bu-
THS IpUOOPOB,
YCTPOMCTB U METO/I0B
KBaHTOBOW U ONITHYE-
CKOM 3JIEKTPOHUKU

B LIEJIOM YCIEIIHOE BJIa-
JIeHUE

— undopmarnueir 06 00-
JacTAX INPUMEHEHUs U
NEPCIEKTUBAX PA3BUTHS
npuOOpPOB M YCTPOUCTB
BAKYYMHOH U IUIa3M€H-|
HOM 3JIEKTPOHUKH;

— METOJaMM 3KCIepH-
MCHTAJIBbHBIX HCCIICOO-|
BaHMI MapaMeTpoB WU
XapaKTEepUCTUK  3JeK-
TPOHHBIX MPHOOPOB WU
YCTPOMCTB TBEPIOTEINb-
HOH DJEKTPOHUKU U
HAHOAJIEKTPOHUKH, CO-
BPEMEHHBIMH po-
TPaMMHBIMH cpen-
CTBaMHM UX MOACIIUPOBA-
HUS U IPOEKTUPOBAHHS,
— METOAaMHU KOMIIbIO-
TEPHOT0 MPOEKTHPOBA-
HUS U SKCIIEPUMEHTAb-
HOTO UCCJIeIOBAHUS
MHUKPOBOJIHOBBIX IIPH-
0OOpOB U YCTPOKNCTB; MH-
(dopmanueii 06 obna-
CTSIX IPUMEHEHHS U
IEPCIIEKTUBAX Pa3BU-
THS IPUOOPOB,
YCTPOWCTB ¥ METO/IOB
KBaHTOBOM M oNTHYe-
CKOH AJIEKTPOHUKH

MTOJTHOCTBIO chopMuUPO-
BaHHOE BIIaJICHNE

— uHdopmanuel 06 00-
JacTAX IMPUMEHEHUs |
[IEPCHEKTUBAX PA3BUTHS]
npubOpOB M YCTPOHCTB
BaKyyMHOU U IUIa3MEH-
HOM 3JIEKTPOHUKH;

— METOJaMH JKCIEepPHU-|
MCHTAJIBbHBIX HCCIICO0-|
BaHMI MapaMeTpoB W
XapaKTePUCTUK  DJIEK-|
TPOHHBIX MNPUOOPOB |
YCTPOMCTB TBEPIAOTEIb-
HOH DJIEKTPOHUKH U
HAHOAJIEKTPOHUKH, CO-
BpPEMEHHBIMH po-
IPaMMHBIMH cpen-
CTBaMH UX MOACIIUPOBaA-
HYS ¥ IPOEKTUPOBAHUS,
— METO/1aMHU KOMIIbIO-
TEPHOTO MPOEKTHPOBA-
HUA U OKCIICPUMCHTAJIb-
HOTO UCCJIEIOBAHUS
MHUKPOBOJIHOBBIX IIPH-
OOpOB U YCTPOKICTB; MH-
¢dopmanmeit 06 obna-
CTSIX IPUMEHEHHS U
MEPCIIEKTUBAX Pa3BU-
THS PHOOPOB,
YCTPOMCTB U METOOB
KBaHTOBOM M ONTHYE-
CKOM 3JIEKTPOHUKHU







Kon xomneren-| PE3YJIBTAT KPUTEPUHU U ITIOKA3ATEJIU OUEHUBAHUS PE3YJIbTATA OBYYEHUS
107040 OBYYEHUS ” ”
IIkana mo TpaAMIHOHHOW NMATHOAJUILHOM cHCTEMe
Mo THCIUTLINHE
(Mozy110) HeIOIyCK | HEYIOBJIETBOPH- Ba3zoBblii ypoBeHb IIpoaBuHyTHII ypo- BrICOKHH YPOBEHBb OT-
TEJIbHO YIOBJIETBOPUTEIBLHO | BeHb X0OpoIo/ xud. Jau4yHo/ mud. 3aver
/mud. 3auer 3a4eT
Ikana no 6aNJIbHO-PETHHIOBOI cUcTEMeE
0-35 36 —60 61 -80 81-90 91 -100
OIIK-1. Cnoco-| 3naert: He 3naer | oTcyTcTBHE 3HAHMIA HETOJIHBIC 3HAHUS 00 B 1[E€JIOM YCIICIITHBIC MOJIHOCTBIO CHOPMHUPO-
OCH UCTIONB30- | - OCHOBHBIE CXEMO- 00 - OCHOBHBIX CXEMOTEX- | 3HAHH 00 BaHHBIC 3HAHUS

BaTh IOJIOXKE-
HMS, 3aKOHBI U
METO/bI €CTe-
CTBEHHBIX HAyK
1 MaTEMaTHKHU
JUTSL peIeHUs
3a/1a4 WHKEHEeP-
HOU JIeITEeNbHO-
CTH.

TEXHUYECKHUE pelle-
HUSI, UCTIOJIb3YEeMBbIC
B COBPEMEHHBIX
r(pPOBHIX U aHAIIO-
TOBBIX MUKpOCXe-
Max Pas3IM4YHOM CTe-
[IEHU UHTETPalLvy;

- huzmueckue
MIPUHIHIIBI pa-
0O0TBI, XapaKTepH-
CTHKH U Tapa-
METpBI UHTErpallb-
HBIX DJIEMEHTOB H
KOMIIOHEHTOB;

- OCHOBHBIX CXEMOTEX-
HUYECKUE PELICHUS, UC-
MOJIb3yEMBIX B COBpE-
MEHHBIX ITU()POBBIX U
aHaJIOTOBBIX MHKPOCXe-
Max pas3JIMuHOU cTe-
TICHU WHTETPaLlUH;

- U3HYECKUX TPUH-
nunax paboThl, Xapak-
TEpUCTHKAX U Tapa-
METpax WHTErPaJbHBIX
JJIEMEHTOB U KOMIIO-
HEHTOB

HUYECKUE PELICHHUS, UC-
MOJIb3YEMBIX B COBPE-
MEHHBIX [U(PPOBBIX U
aHaJIOTOBBIX MUKPOCXe-
Max Pas3IM4YHOM CTe-
NCHU UHTETpaAIln,

- (pm3ugeckux mpuH-
unax paboTel, Xapak-
TEPUCTUKAX U Iapa-
MeTpax UHTETPaJIbHbIX
3JIEMEHTOB U KOMIIO-
HCHTOB

- OCHOBHBIX CXEMOTEX-
HUYECKHUE PELICHNUS, HC-
MOJIb3yEMBIX B COBpE-
MEHHBIX IIU()POBBIX U
aHaJIOTOBBIX MHKPOCXE-
Max pa3IMYHOM cTe-
NICHU WHTETPaLlUH;

- pU3MYECKUX TPUH-
umax padoTel, Xapak-
TEpUCTHKAX U Tapa-
METpax MHTETPATbHBIX
JJIEMEHTOB U KOMIIO-
HEHTOB

00

- OCHOBHBIX CXEMOTEX-
HUYECKHUE PELICHUS, UC-
MI0JIb3yEMBIX B COBpE-
MEHHBIX IIH(POBBIX U
aHaJIOTOBBIX MUKPOCXe-
Max Pa3’INYHOM CTe-
NIEHU UHTETpallly;

- (pM3UYECKUX MPUH-
nunax paboThl, Xapak-
TEPUCTHKAX U Hapa-
MeTpax MHTETPajibHBIX
JJIEMEHTOB U KOMIIO-
HEHTOB




Kox n naume-
HOBaHUe UHAU-
KaTopa A0CTH-
JKeHUs1 KoMIIe-
TeHLHH:
OIIK-b.1.1
CnocobeH ompe-
JCJIUTh MaTEMa-
TUYECKUH arma-
paT A pere-
HHUS 3a1a4 UH-
YKEHEpHOU aesi-
TEJTHHOCTH.

OIIK-b.1.2
CnocobeH uc-
MMOJL30BaTh TEO-
peThueckue 3Ha-
HHA B 00J1aCTH
C€CTCCTBCHHBLIX
HayK JUJIs perre-
HMS 3a7a4 TEO-
PETUYECKOTO U
MIPUKJIATHOTO
xapakrepa.

Ymeer:

- IPUMEHSTH COBpe-
MEHHBIE METOABI
pacuera u onpezne-
JICHHUS OCHOBHBIX
XapaKTepUCTHK U
[apaMeTpOB MUKPO-
cXeMm;

- HCTIOJIb30BaTh
CIIPaBOYHBIM anma-
par 1o BeIOOpY
UUPPOBBIX U aHATO-
TOBBIX UHTETPAJIb-
HBIX MUKPOCXEM
TUTS pa3paboTKe
YCTPOMCTB 3JIEK-
TPOHHOU TEXHUKU;
-pa3pabaTsIBaTh
3JIEKTPOHHBIE
YCTPOMCTBA C UC-
MOJIb30BaHUEM CO-
BPEMCHHBIX CPEACTB
CXEMOTEXHUYECKOT O
MIPOEKTHUPOBAHUS
3JIEKTPOHHOM amma-

paTyphl;

He yme-
eT

OTCYTCTBHE WJIH Ya-
CTUYHOE YMEHHE

- IPUMEHSITH COBPEMEH-
HBIE METOJIbI pacyeTa u
OIIpeIeJIEHNs] OCHOB-
HBIX XapaKTEPUCTHK U
apaMeTpPOB MHUKPO-
cXeM;

- HCIIOJIb30BaTh CIIpa-
BOYHBIH ammapar 1o
BEIOOPY MH(PPOBBIX U
AHAJIOTOBBIX MHTE-
rpajbHBIX MUKPOCXEM
JUTSE pa3paboTKu
YCTPOMCTB 3NEKTPOH-
HOU TEXHUKHU;
-pa3zpabaTsIBaTh
3JIEKTPOHHBIE
YCTpOWCTBA C UC-
I0JIb30BaHUEM CO-
BPEMEHHBIX CPEACTB
CXEMOTEXHHUYECKOTO
MIPOEKTHPOBAHUS
3JIEKTPOHHOI amnma-

paTyper;

HEJO0CTaTOYHOE YMECHHE
- IPUMEHSTH COBPEMEH-
HbIE METO/IBl pacyeTa u
OIIpENEICHNS OCHOB-
HBIX XapaKTEPHUCTUK U
rapamMeTpoB MUKPO-
CXEM;

- HCIIOJIb30BaTh CIIpa-
BOYHBIH amnmapar 1o
BBIOOpY IU(POBEIX U
aHaJIOTOBBIX MHTE-
rpaJbHBIX MUKPOCXEM
JUTSL pa3paboTKu
YCTPOKCTB 3IEKTPOH-
HOH TEXHUKH;
-pa3pabaThIBaTh JJICK-
TPOHHBIE YCTPOMCTBA C
WCIIOJIb30BaHUEM CO-
BPEMEHHBIX CPEJICTB
CXEMOTEXHUYECKOTO
MIPOEKTUPOBAHUS IIEK-
TPOHHOM annaparypsl;

B LIEJIOM YCIIEIIHOE
yMEHHE

- IPUMEHSITH COBPEMEH-
HbIE METO/IBI PACYeTa U
OTpeAcIeHNs] OCHOB-
HBIX XapaKTEPUCTHK U
apaMeTpoB MUKPO-
CXEM;

- MCTIOJIb30BATh CIIpa-
BOYHBIH ammapar 1o
BEIOOPY HPPOBBIX H
AHAJIOTOBBIX MHTE-
IpajbHBIX MUKPOCXEM
JUTS pa3paboTKH
YCTPOMCTB 3NEKTPOH-
HOU TEXHUKHU;
-pa3zpabathIBaTh AIIEK-
TPOHHBIE YCTPOICTBA C
UCTIOJIB30BaHUEM CO-
BPEMEHHBIX CPEJCTB
CXEMOTEXHUYECKOTO
MIPOEKTUPOBAHUS DJIEK-
TPOHHOM annaparypsl;

TTOTHOCTHIO CPOPMHUPO-
BaHHOE YMEHHE

- IPUMEHSTH COBPEMEH-
HbIE METO/BI pacyera u
OTIpeIeJICHHSI OCHOB-
HBIX XapaKTEPUCTHK U
I1apaMeTpOB MUKPO-
CXeM;

- HCIIOJIb30BaTh CIIpa-
BOYHBIH ammapar o
BEIOOpPY MU(PPOBHIX U
AHAJIOTOBBIX MHTE-
TpaJbHBIX MUKPOCXEM
JUTS pa3pabOoTKH
YCTPOMCTB ANEKTPOH-
HOU TEXHUKHU;
-pa3pabaThIBaTh AIIEK-
TPOHHBIE YCTPOICTBA C
WCIIOJIb30BaHUEM CO-
BPEMEHHBIX CPEJCTB
CXEMOTEXHUYECKOTO
MPOEKTHPOBAHUS JTEK-
TPOHHOM aImaparypsl;




OIIK-B.1.3
CniocobeH mpu-
MEHSITh QyHaa-
MEHTAJIbHBIC 3a-
KOHBI IPUPOIBI
U OCHOBHBIC (H-
3UYECKHEe U Ma-
TEeMaTH4YECKUe
3aKOHBI TSI pe-
LICHUS 3a/1a4 B
o0xactu mpo-
(heccruoHanbHOMN
JeSITENbHOCTH

Bunaneer:
HaBBIKAMH, MIpHUE-
MaMH, CPEICTBAMHU
pelIeHU HHXEHEP-
HBIX 33724 IO CXe-
MOTEXHUYECKOMY
MIPOEKTHPOBAHUIO
3JIEKTPOHHOM armna-
paTyphl; CXeMOTEX-
HUYECKUMH MPOCK-
TAPOBaHUSMU IS
pelIeHus: HHXeHep-
HBIX 3a/a4 IIpH COo-
3IaHUH y3710B POA
u BT, B nepcnek-
TUBHBIX HaIIpaBJIC-
HUSX Pa3BUTHS dIie-
MEHTHOH 0a3bl MH-
TETPAIBbHBIX MUKPO-
CXeM, B HCIIOJIB30-
BaHUU KOHKPETHBIX
CAIIP nns co3na-
HUSL 3JIEKTPOHHOM
amnmapaTypsl ¢ Tpe-
OyeMbIMH TTapaMeT-
pamu.

He Bna-
Jeer

OTCYTCTBHE WU Ya-
CTHUYHOE BJIa/ICHUE
HaBBIKAMH, [IpHe-
MaMH, CpeICTBaMU
pElIeHU MHXEeHEp-
HBIX 3a7ja4 10 CXEMO-
TEXHHYECKOMY TIPO-
EKTHPOBAHUIO DIIEK-
TPOHHOH anmnapa-
TYpBI; CXeMOTEXHH-
YECKUMH MPOCKTHPO-
BaHUSMU JJIS perie-
HUS HH)KEHEPHBIX 3a-
Jad TPy CO3AaHUN
y310B POA u BT, B
MEPCIEKTUBHBIX
HaIpaBIIEHUSIX Pa3BU-
THUS AIEMEHTHOU
0a3bl HHTETPaIbHBIX
MHKpPOCXEM, B UC-
TIOJIb30BaHUH KOH-
kpetHbix CAIIP ayis
CO3/1aHUS ANIEKTPOH-
HOI amnmaparypsl ¢
TpeOyeMBIMH Tapa-
METpPaMHU.

HEJOCTATOYHOE BiIaJe-
1305 (¢

HaBBIKAMH, IPUEMaMHU,
CpeJICTBaMU peIIeHU N
WHXEHEPHBIX 3a4a4 110
CXEMOTEXHUYECKOMY
MPOEKTUPOBAHUIO JIEK-
TPOHHOU anmnaparypsl;
CXEMOTEXHUYCCKUMU
MIPOCKTUPOBAHMSIMHU
JUISL pELLICHUS] HHXKEHEP-
HBIX 3aja4 IpY co3/1a-
Huu y310B POA u BT, B
MEPCIEKTUBHBIX
HaIpaBJICHUSX Pa3BU-
THUS JIEMEHTHOH 0a3bl
HHTErpalibHbIX MUKPO-
CXEM, B HCNOJIb30BaHUU
koHkpeTHbIX CAIIP s
CO3J1aHUs NIEKTPOHHOU
arnmaparypsl ¢ Tpedye-
MBIMH TIapaMeTpaMHu.

B LIEJIOM YCIIEIIHOE BJIa-
JIeHUE

HaBBIKaMH, IPUEMaMHU,
CpPEJCTBAMU PEIICHUI
WHXEHEPHBIX 3a7a4 [0
CXEMOTEXHUYECKOMY
MPOCKTUPOBAHUIO DJIEK-
TPOHHOM annaparypsl;
CXEMOTEXHUYECKUMU
MIPOCKTUPOBAHUSIMHU
JUIs1 peLCHUS] UHXKEHEp-
HBIX 33/1a4 TP cO3/1a-
HuM y310B POA u BT, B
MEePCIEKTUBHBIX
HaIpaBJICHUSX pa3BU-
THS 3JICMEHTHOM 0a3bl
HUHTErPATBHBIX MUKPO-
CXEM, B HCIOJIb30BaHUU
koHKpeTHbIX CAIIP mis
CO3JaHus JIEKTPOHHOU
anmapaTypsl ¢ Tpedye-
MBIMH TIapaMeTpamHu.

MTOJTHOCTBIO chopMuUPO-
BaHHOE BIaJCHUE
HaBBIKAMU, TPHEMaMH,
CpelICTBaMU pelIeHU
WH)XCHEPHBIX 3714 I10
CXEMOTEXHUYECKOMY
MIPOEKTHPOBAHUIO DITEK-
TPOHHOU anmnaparypsl;
CXEMOTEXHUYCCKHUMHU
MPOSKTUPOBAHUAMU
JUTSI pEIIeHUsT MHKEHep-
HBIX 3ajla4 U cO3/1a-
Huu y310B POA u BT, B
MEPCIIEKTUBHBIX
HaIpaBIeHUSIX Pa3BU-
THUS DJIEMEHTHOHN 0a3bl
WHTETPATbHBIX MHKPO-
CXeM, B UCTIOJIh30BAHHUU
koHkpeTHbIX CAIIP s
CO3[1aHUs NIEKTPOHHOU
amnmapaTypsl ¢ Tpedye-
MBIMH MTapaMeTPaMHU.
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