AHHOTAIIMHU K PABOYUM ITPOI'PAMMAM /IMCHUITIJIMH ITO HAITPABJIEHUIO IOATI'OTOBKU
11.03.04 DJIEKTPOHHUKA 1 HAHODJIEKTPOHHKA (3++) _
MMPO®NJIb: COBPEMEHHBIE THOPOPMAIIMOHHBIE TEXHOJIOI'MHU B QJIEKTPOHHOU TEXHUKE

AHHOTAUMA
K padoueii nporpamme qucuumauabl (Moayas) 51.0.01.01 «®@unocodus»

1. Ilens u 3a0auu oceoenus oucyuniunovt (MoOyisn)

[leabio ocBoeHust mucuUILIMHBL «Dunocodusi» sBusercs cHOPMHUPOBAHUE Y CTYICHTOB IPEICTaBICHUS O
cneuuduke Guiaocopun Kak criocode MO3HAHUS W JYXOBHOT'O OCBOCHHMSI MHpA, OCHOBHBIX pa3jieiax COBPEMEHHOTO
¢dunocogekoro 3HaHUs, GUIOCODCKUX MPOoOIEMaxX U METOJIaX UX UCCIIEIOBAHMUS.

3aayaMu 0CBOCHUS AUCHMIUINHBI «Duitocodus» SBISIOTCS:

- 3HaHWe OCHOBHBIX HAMPABJICHUHA U pa3iesioB QriiocoGpuu; MeTOI0B U MPUEMOB (PHIT0CO(CKOTO MO3HAHUS.

- YMeHue HCIOoB30BaTh MOJIOKEHIS U METO B! (HHIocohr B IPOPEeCCHOHATBHON e TeNFHOCTH;, aHATH3HPOBATh
MHPOBO33PEHUECKHE, COITUAIBHO U IMIHOCTHO 3HAYUMBIC (hHIocoCKHe MPOOIEeMEI.

- Bragenue npreMamMu 1 HaBBIKAMH BEJICHHS JUCKYCCHH, TIOJEMUKH U JHAJIOTa.

W3ydenne QUCHMIUIMHBI HAPABJICHO HA MOATOTOBKY CIEIMAIMCTOB, CHOCOOHBIX PEmIaTh 3a/aqd, BOSHUKAIOIIIE

MIPU TPOM3BOJCTBE M SKCIUTyaTalldH W3ACIHHA AIIEKTPOHHKH M HAHOAIEKTPOHUKH C YYETOM OOJacTH, THUIIOB H

3a7a4 MpoQeCcCHOHANBHON ESITENEHOCTH B COOTBETCTBUY € NPO(ECCHOHAIbHBIMU CTaHIApTaMU:

- 40.058 «MHXeHep-TEXHOJIOT 110 MPOU3BOICTBY M3 MUKPOIIEKTPOHUKI», KOTOPBIH YTBEPKACH NMPHUKa30M

Muntpyaa Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunroctoM Poccun 29.07.2019 No55439;

- 40.104 «Croeumanucr 1o H3MEPEHHIO IapaMeTpoB W MOAWGHMKALWK CBOMCTB HAHOMAaTEpPHAIOB U

HaHOCTPYKTYp», KOTOpBIM yTBepkJeH mnpukazoM Muntpyaa Poccun ot 07.09.2015 Ne593m (B penaxium,

BBenieHHO B neficTBue ¢ 20.01.2019 r. npukazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3aperucTpupoBan

Mumntoctom Poccun 23.09.2015 r. Ne38983.

2. Mecmo oucyunaunwvt (modynn) ¢ cmpykmype OIIOII BO

JucnumumHa oTHOCUTCS K 0a3oBoit wactm brmoka 1. @minocodckoe 3HaHWE BHICTYyIaeT B KAadecTBE OCHOBBI
PAIllMOHANIFHOTO MHPOBO33pEHHsI JHMYHOCTH, a Takxke (opMupyer 0a30BbIe DSJIEMEHTH HAyYHO-TIO3HABATEIHHOM
NESTETPHOCTH YeJIOBEKa. YCBOCHHE OCHOB (miocodpuu — 3amor 3((EeKTHBHOTO H3YYCHHUS BCEX IPYTUX HAYYHBIX
JTUCTIMTDIHH.

3. Tpebosanusn k pe3y1omamam 0ce0eHUs OUCUUNIUHDBL (MOOYIIs)
B pesynbrare ocBOeHHs TUCHUILIMHBI OakajaBp JOJDKEH 00JalaTh CIEAYIOIMMHA YHUBEPCAJIbHBIMH
KOMIEeTeHIIUAMU:

- CMOCOOEH OCYIIECTBIISATh MOUCK, KPUTHYECKHUI aHAM3 U CHHTE3 MH(OPMALMHK, IPUMEHSATh CUCTEMHBIN MOJIXO0]
JUTSL pEIICHNUS TOCTaBIeHHbBIX 3amad (YK-1);

- crmoco0eH BOCIPUHIMATE MEKKYIBTYPHOE pa3HooOpas3ue o0IIecTBa B CONHATBHO-UCTOPHUYECKOM, STHICCKOM U
dunocodcrom konrekcrax (YK-5);

- CIOCOOEH yNpaBisTh CBOMM BPEMEHEM, BHICTPaMBaTh U PEaIM30BBIBAThH TPACKTOPHIO CAaMOPA3BUTHS Ha OCHOBE
NPUHIMIOB 00pa3oBaHus B TeueHue Beei ki3 (YK-6).

B pesynbrate n3ydeHus QUCHUIIMHBI OaKallaBp J0JDKEH:

3namsb: OCHOBHBIE HANPABJICHUS U pa3ziensl puiocoduu; MeToabl ¥ npueMbl Gritocodckoro No3HaHusI.

Ymems: nctionb30BaTh MOJIOKEHUS U METOIB! (PHIIOCOMHUH B MPOPECCHOHATBHON IesTeIbHOCTH; aHATH3UPOBATh
MHPOBO33PEHUYECKHUE, COITUANTBHO M IMTHOCTHO 3HAYUMBIC (hHIocodCKue MPoOIeMBbI.

Bnaoems: npremMaMy M HaBBIKAMH BEICHUS TUCKYCCHH, TTOJIEMHUKH U IHAJIOTA.

4. Cooeporcanue oucyunaunvt (Mo0yns)
Tema 1. @unocodus, ee mpeaMeT 1 MECTO B KyJIBTYpE.
Tema 2. Uctoprdeckue tuisl prnocopun. Gumocopckue TpaIuluy 1 COBPEMEHHBIE JUCKYCCHH.
Tema 3. @unocodckast OHTONOTHSL.
Tema 4. Teopus no3HaHUS.
Tema 5. ®dunocodust 1 METOI0JIOTHST HAYKH.
Tema 6. Counanbnas Gunocodpus u Gunocodus UCTOPHU.
Tema 7. ®unocodckas aHTPOTIOIOTHSI.
5. O6mas TpyaoeMkocTb — 144 1., 4 3.e.
6. @opma KOHTPOJIS — DK3aMEH

AHHOTAIIUSA
K pa6oueii mporpamme aucuuminHbl (Moayas) 51.0.01.02 «Hcropus (ucropusi Poccuu, Bceodimas ucropus)»
1. I]ens u 3a0auu oceoenus oucyuniunot (Mooyis)

Heasio qucuumanabl «cropus (Mctopus Poccuu, BceoOmast HICTOpHs)» sBIsETCS: chOPMHUPOBATh y CTYJICHTOB
KOMIUIEKCHOE MPEACTAaBICHNUE O KYJIbTYPHO-HCTOPUYECKOM cBoeoOpa3uu Poccum, ee mecte B MUPOBOI M eBpomencKon
LMBUJIM3AIMH; CUCTEMAaTU3UPOBATh 3HAHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX M OCOOCHHOCTSX BCEMHPHO-HCTOPUYECKOTO
mpoiiecca, ¢ aKIeHTOM Ha u3y4eHue ucropun Poccun.

HucturummHa  «Mctopust  (uctopust  Poccum, BceoOuias uCTOpHs)» IPEACTaBIsieT COOOH  COBOKYIHOCTB
CaMOCTOATENIBHBIX YacTell y4eOHOro Kypca, BKJIIOYAIOIIEr0 H3y4eHHe wucropun Poccum u BceoOmiei ucTopuw,



OPHEHTHPOBaHHBIX Ha IpejcTaBieHHe 00 oOmencropuueckoM mnpouecce. Kypc crpourcs Ha npoOiieMHO-
XPOHOJIOTHYECKOM METOAE ¥ MPUHIIUIIE HCTOPU3MA.
OcHOBHBbIE 32241 AUCIHUILIHHBI:
— TIOHHMMaHHE TPaXIAaHCTBEHHOCTH M NAaTPUOTH3Ma KakK MNpPEeJaHHOCTH cBoeMy OTedecTBy, CTPEMIICHHUSI CBOHUMH
JIEUCTBUAMHU CITy’KUTH €TO HHTEPECaM, B TOM UYHCIIE 3aIUTE HAIIMOHAIBHBIX HHTEpecoB Poccuny;
—  3HAaHWE JBIKYIINX CHJI U 3aKOHOMEPHOCTEH MCTOPHUYECKOTO IPOIIECcCa, MECTa YeIOBEKa B HCTOPHUUECKOM IIPOIIECCE,
TIOJIMTHYECKOI OpraHU3aIiK OOIEeCTBa;
—  BOCHHMTaHHUE HPABCTBEHHOCTH, MOPAJIU, TOJEPAHTHOCTH;
— IIOHUMaHHe MHOrooOpasusi KyJbTyp W IMBWIM3AIMHA B MX B3aMMOJECHCTBHM, MHOTOBAPHAHTHOCTH HCTOPUYECKOTO
mpolecca;
—  CrIocoOHOCTH pabOTHl C Pa3HOIUIAHOBBIMH HMCTOYHHKAMH; CIIOCOOHOCTH K 3((QEKTUBHOMY HOMCKY MH(OpMaLuH U
KPUTHKE UCTOUYHUKOB;
—  TIOJyYCHHE HAaBBIKOB MCTOPUYECKONH aHANMTHKHU: CIIOCOOHOCTh Ha OCHOBE HCTOPHYECKOTO aHAIM3a M IPOOIEMHOTO
MOAX0Aa MpeoOpa3oBeIBaTh WH(OpMANMIO B 3HAHHWE, OCMBICIMBATH MPOLECCHL, COOBITHS W sBIeHHS B Poccum u
MHPOBOM COOOIIECTBE B WX JHHAMHKE M B3aWMOCBS3H, PyKOBOJCTBYSCH NPHHIMIAMH Hay9IHOH OOBEKTHBHOCTH U
HCTOPH3MA;
(hopMHpOBaHNE TBOPUYECKOTO MBIIUICHHUS, CAMOCTOSTEIBHOCTH CY)KICHHUI, HHTEpeca K OTEUYECTBEHHOMY W MUPOBOMY
KyJIbTypHOMY U HAYYHOMY HACJEIUI0, €0 COXPAHEHUIO U IPEYMHOXKEHHUIO.
W3y4yeHne AMCUMIUIMHBI HANpaBlIeHO Ha NOATOTOBKY CIELHAIMCTOB, CHOCOOHBIX pelIaTh 3aJa4d, BO3HHUKAIOUIME IPU
MIPOU3BOJICTBE U OKCIUTyaTallMM H3JENUH SJICKTPOHUKH M HAHORJIEKTPOHMKM C Yy4eToM OO0JIaCTH, THUIIOB U 3ajad
npodecCHOHANBHOMN ESITENFHOCTH B COOTBETCTBUH € NMPO(PECCHOHATLHBIMU CTAaHIapTAMU:
- 40.058 «MHXeHep-TeXHOJIOI IO MPOM3BOJACTBY H3JACIUN MHKPOIJIEKTPOHUKH», KOTOPBIH YTBEPXKICH INPHUKA30M
Muntpyaa Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunroctoM Poccun 29.07.2019 No55439;
- 40.104 «CrnenuanucT 1Mo W3MEPEHHI0 MApaMETPOB M MOAU(HUKAIINH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP,
KOTOpPBIH yTBepxkaeH mnpukazoM MuaTpyna Poccum ot 07.09.2015 Ne593w (B pemakumu, BBeNEeHHOH B IEWCTBHE C
20.01.2019 r. mpuka3zom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad MuntoctoM Poccnn 23.09.2015 .
Ne38983.

2. Mecmo oucyunnunst (modyns) é cmpykmype OINIOII BO

Jucummumnua «ctopus (uctopust Poccum, BceoOmas wWCTOpHss)» OTHOCHTCS K ©Oa3zoBoit wactu bmoka 1
«luctumuinabl (MOAYIH)» OCHOBHOM 00pa3oBaTeIbHON POrpaMMEI TI0 HampaBieHUio moarotoBku 11.03.04. DnexTpoHuka
1 HAHOBJICKTPOHHUKA.

HuctummHa  «Mcmopus  (ucmopua Poccuu, 6ceobwas ucmopus)» B COOTBETCTBUH ¢ DenepaibHbBIMU
rOCyJapCTBEHHBIMH 00pa30BaTENbHBIMH CTAHAAPTaMHU BBICIIETO OOpa30BaHMS SBISETCS (enepaIbHBIM KOMIIOHEHTOM
6a30B0il yacTu M 0043aTENBHON I N3yUCHHUS.

B pamkax kypca «Mctopus (uctopust Poccun, BceoOImass HICTOpHS)» pacCMaTPHUBAETCS BCEMHUPHAsT UCTOPHS U UCTOPHS
Poccun B ee koHTEKCTe ¢ JpeBHENIINX BpeMEH 10 HallUX THEH 1 OpHEeHTHPOBaHA Ha OCBOCHHUE CTYJEHTAMU COJIEPAKAHHUS OCHOBHBIX
9TAalioB BCEMUPHOH HCTOPUM B HCTOPHYECKOH pETPOCIIEKTHBE M OBIIAJICHHE Pa3IMYHBIMU CIOCO0aMM II03HABATEIHHOM
JIESITETIEHOCTH, KOTOPBIE JIOJDKHEI JIedb B OCHOBY ITO3HABATENIBHOM, BOCITUTATEILHOM, MUPOBO33pPEHUECKOM (DYHKIMI HCTOPHH.

Nzyyenne nucummmunsl «Mcropust (ucropust Poccum, BceoOmiass MCTOpHS)» CO3MaeT OCHOBY NSl JaJbHEHIIEro
yrIyOIeHHOTO TIOHMMAaHHMS Pa3IMYHBIX CTOPOH Pa3BUTHS OOIIECTBEHHOH >KMU3HH: SKOHOMHKH, COIMAIbHBIX OTHOIICHHUH,
JlyXOBHOH c(eppl, MOIMTHKM M IpaBa. 3HAHHE MaTepHana IaHHOTO Kypca COACHCTBYET MOHHUMAHHIO CHEUU(BUKH
MPOSIBIICHUS] B ICTOPHUN HanboJiee 00IMNX 3aKOHOMEPHOCTEH M TEHACHIIMH NCTOPHUIECKOTO Pa3BUTHS, a TAKKE TIOHUMAHUIO
BO3MOXKHOCTEH €€ HACTOSIIIETO U OYAYIIETro Pa3BUTHS.

ITpn ocBOEHMM AMCHUIUIMHBI OOyYarOMIMIiCA CMOXET YacTHYHO INPOAEMOHCTPHPOBATH CIEAYIOUIHE O0O0OIICHHBIC
TpyaoBsie pyHknun (OTO):

° Pa3paboTka €IMHUYHBIX TEXHOJOTHYECKHX IPOIECCOB M PEKOMEHIALMH IO YCTPAHEHUIO M IPEAYNPEkKACHHUIO
OpakoB B NPOM3BOACTBE H3JENUIl MHUKPOAIEKTpOHUKH (npodeccronansubiii crangapt 40.058 «HxeHep-TexHOIOT O
MPOU3BOJCTBY M3/CIHIA MUKPOIICKTPOHUKIY», KOA B, ypoBeHb KBanudukauuu 6).
° Pa3paboTka TUMOBBIX TEXHOJIOTHYECKUX MTPOIIECCOB M IUIAHUPOBOK pabOYMX MECT U MPOU3BOJICTBEHHBIX y4aCTKOB
Ha TPOU3BOACTBE W3JEIUI MHUKPOIJIEKTpOHUKH (mpodeccuoHanbubiii  cranaapt 40.058  «HxeHep-TexHONOr MO
MPOU3BOICTBY M3/CITHIA MUKPOIIECKTPOHUKIY, Ko C, ypoBeHb KBanudukanuu 6).

e CoOBEpIICHCTBOBaHUE IPOIECCOB HM3MEPEHHH MMapaMeTpoB W MOIU(HKAIMH CBOMCTB HAaHOMATEpHAJIOB H
HaHOCTPYKTYp (mpodeccnonanpuerii crannapt 40.104 «CrenuanmcT mo u3MEepeHHIo mapaMeTpoB U MOIU(UKAIIUN CBOHCTB
HaHOMAaTEePHAJIOB M HAHOCTPYKTYpP», ko1 C, ypOBeHb KBaIU(pHKALHH 6).

3. Tpebosanusa Kk peyromamam 0ceoeHuss OUCYUNIAURDBL (MOOYA)

B coBokymHOCTH ¢ IpyrUMU AUCHUILTHHAMHA Tpoduist «CoBpeMeHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTHH B IEKTPOHHON
TEeXHUKE» HallpaBlieHa Ha (opMupoBaHME cienyrouie kommereHun B coorBercTBur ¢ ®PI'OC BO u OIIOII BO mo
HanpaJyieHu o moaAroToBku 11.03.04. DaekTpoHNKa U HAHOAJIEKTPOHHKA (YpOBEHb OaKaiaBpraTa):

YuugBepcajbubie komnerennuu (YK):

YK-5 - crocoGeH BOCIPHUHUMATh MEXKYJIBTypHOE pasHooOpasue o0IIecTBa B COIMAIBLHO-UCTOPUIECKOM, ITHUECKOM H
($nI0cOPCKOM KOHTEKCTaX.

Wuankatop poctwkenus kommereHimun YK-5 mo nucnumumbe «Mctopust (uctopuss Poccum, BceoOImmas HUCTOPHS)»:
BEIIBIICHHE IIPUYMH MEXKKYJIBTYPHOTO pa3HOOOpasus oOmiecTBa, KyJIbTYyp W LUMBWIM3AUA B HX B3aUMOJICICTBUM,



MHOTOBAPHAHTHOCTH HMCTOPUYECKOr0 IIPOIEcca C YYETOM HMCTOPHUYSCKH CIIOKUBIIUXCS (QOPM TOCYAapCTBEHHOM,

OOIIECTBEHHOW, PEJIMTHO3HON W KYJbTYpHOW JKM3HHM M 3HAHWH STAllOB MCTOPHUYECKOTO pa3BHTHS PoccHu B KOHTEKCTE

MHPOBOW UCTOPHH, - B Pe3yIbTATE H3YUCHUS AUCIUILINHEI CTYICHT JOJDKEH:

3HaTh:

—  OCHOBHBIE 3Talbl M COJIEP)KaHUE BCEMUPHON UCTOPUH U UCTOPUH Poccuu ¢ IpeBHENIINX BPEMEH JI0 HAIIMX JHEH;

—  BaKHEHIMe JOCTIKEHUS KYIbTYPHI M CHCTEMBI IIEHHOCTEH, C(OPMHUPOBABIINECS B X0/1€ ICTOPUIECKOTO Pa3BUTHS;

—  MHOroo0Opasue IMBHIM3AINN B MX B3aUMOJCHCTBUHN, MHOTOBAPHAHTHOCTH UCTOPUIECCKOTO TIpoIiecca

Ymers:

— npeoOpa3oBbIBaTh MH(POPMAIUIO B 3HAHHUE M OCMBICIUBATH TMPOIECCHI, COOBITHS W SBJICHUS UCTOpuu Poccuu u
MHPOBOTO COOOIIECTBA B MX TUHAMHKE U B3aUMOCBSI3H;

—  BBIIBITH CYIIECTBCHHBIC YEPTHl HUCTOPUYCCKHX MPOIIECCOB, SBICHHUNA W COOBITHH C YY4ETOM MEXKKYJIbTYPHOTO
pa3HooOpa3ust 00IIecTBa;

—  W3BJICKATh YPOKH M3 UCTOPUIECKUX COOBITHI M HAa WX OCHOBE IPWHIMATH OCO3HAHHBIE PEIICHHS, BOCIIUTHIBAS B ceOe
HPaBCTBEHHOCTH, MOPAJIb M TOJICPAHTHOCTE;

— TPUMCHATH CaMOCTOSITEIBHOCTH CYXKICHHHA, MHTEPEC K OTEYECTBEHHOMY M MHPOBOMY KYJIBTYpHOMY U HAyYHOMY
HACIISANIO, €TO COXPAaHEHHIO U TIPEYMHOKECHHIO

Baangersn:

- HaBbIKaMHM CaMOCTOSATCIIbBHOI'O aHaJIn3a OTACIIbHBIX HpO6J’I€M 1 CIIOPHBIX BOIIPOCOB UCTOPHU;

- HaBbIKaMHU O6IlIeHI/I§I B MHUPE KYJIbBTYPHOI'O MHOFOOGpaSI/IH C HMCIOJIb30BAHUEM I3THYCCKUX HOPM IOBECACHUSA YCPC3
MPU3MY HCTOPHUECKOTO PA3BUTHS OOIECTRA.

4. Cooeporcanue oucyunaunst (Mooyns)
Tema 1. CyniHocts, GopMbI M GYHKIIMH HCTOPUYECKOTO 3HAHHUSL.
Tema 2. ®opMupOBaHIE OCHOBHBIX HHCTUTYTOB YEIIOBEYECKOTO OOIIECTBA U IPCBHEUIIINX INBHIIA3ALIUH. .
Tema 3. McToku poccuiickoi nuBminzanuu. Kuesckas Pyce.
Tewma 4. 'ocynapcrsa 3anannoil EBponsl u Boctoka B Cpennue Beka.
Tema 5. CxnapeiBanne Poccuiickoro rocynapersa (X1 — XV BB.)
Tema 6. CTaHOBIIEHUE COBPEMEHHON €BPONIEUCKON [TUBUIIU3AIIUH.
Tema 7. Poccus 8 XVI-XVII BB.
Tema 8. IlpeoGpa3zoBaHue TpagunuoHHOTO obmiecTBa M rocyzapctBa B XVIII BB. B crpanax Erpomst m CeBepHoif
Amepukun.
Tema 9. Monepamuzamnus Poccun B XVIII B.
Tema 10. Mup B XIX B.
Tema 11. Poccuiickas nuBuim3arus B XX B.
Tema 12. Mup B Hogeiiee Bpemsi. Kpusnc 3anaaHoi nMBmimM3anuy B nepBoi nmogosuHe XX B.
Tema 13. Poccus B Hauane XX Beka: mpoOiIeMa UCTOPUIESCKOTO BRIOODA.
Tema 14. CoBetckoe rocyapcTBo B MekBOeHHbIH nepuon (1918-1941 rr.)
Tema 15. Bropas mupoBasi BoiiHa U IOCIEBOCHHOE YCTPOHCTBO MHUpA.
Tema 16. CoBeTckoe TOCYAapCTBO BO BTOPOU MONOBUHE XX Beka.
Tema 17. Poccust u mup Bo Bropoit nonosune 80-x rr. XX B. — Havane XXI B.
5. O6mas Tpynoemkoctb — 144 4., 4 3.e.
6. @opmMa KOHTPOJIsSI — dK3aMeH

AHHOTALMSA
K pa6oueii mporpamme qucuunminabl (Moayas) 51.0.01.03 «hcropus u kyabTypa HapoaoB KBP»

1. Ilens u 3a0auu oceoenus oucyuniunovl (MoOyis)

Henbio u3ydeHusi AUCHAILUIMHBI SBISETCS (POPMHUPOBAHUE Y CTYJCHTOB HaWOOJEe MOJHOTO MPEJACTAaBICHUS 00
OCHOBHBIX 3Tamax HMCTOpUHM KabapauHIEB, OajkapleB W JIpYyrux HapojaoB, npoxwupatommx B Kabapanno-bamkapckoi
pecnyOnuke; CHOPMHPOBATH y CTYACHTOB IPEJACTABICHUE O CYIIHOCTH KYJIbTYpbl, €€ POJH B JKU3HU OOIIECTBa,
MaTepUAIbHON ¥ JyXOBHOM KYJIbTYPE aJbIr0B (YCPKECOB) M OAJIKAPIICB B MPOIILJIOM M HACTOSIIEM.

3agavyamMu U3yYeHH sl TACHHUIUINHBI SBIISIOTCS:

. (GopMHpOBaHHE y CTYICHTOB HABHIKOB ITIOHMMAHHUS [IBIDKYIIMX CHJI W 3aKOHOMEPHOCTEH HCTOPHYECKOTO
Iporecca, MecTa YeJIOBEKa B HCTOPHIECKOM ITPOIIECCE;

. CTHMYJIHPOBAHUE CTYIACHTOB K CAMOCTOSTEIIEHOMY TBOPYECKOMY TPYIY;

. BBIPabOTKa y CTYAEHTOB LeJIbHOTO 00pa3a uctopun HapooB KbP ¢ monnManuem ee crienupuaeckux mpoodiem;

. (dopMHpOBaHHE y CTYAEHTOB HEOOXOAMMOIrO MHHMMyMa 3HaHHH IO mpobiemMaM KyJIbTypHOTO pPa3BHTHS
KabapaMHIEB U OaJKapleB, B3AUMOCBA3H CPEAbl OOMTaHUS HAPOAOB C UX KYJIbTYpOH;

. JIaTh CTyJCHTaM HEOOXOIMMBbIe 3HAHHUS IO BOIpocaM (peHOMEHa «aibIrd Xa033» (agbpIrCKOro ITHKETA), Tay aueT
(OankapcKoro ATHKeTa), ¥ UX POJIH B KHU3HU HAPOJIOB,;

. paccMOTpeTh TPaJAWIMOHHBIE OOLIECTBEHHbIE MHCTUTYTHI aJbI'OB (YEpPKECOB) M OaikapleB, UX (GYHKIHHA H

PEIINTUO3HBIC BEPOBAHUSA B PA3JIMYHBIC UICTOPUICCKUE DTTOXHU,



. PacKpbITh U HM3YYHUTh CO CTYJCHTaMH INPOOJEMBI CTAHOBJCHUS M Pa3BUTHs «BBICOKOW NpOdecCHOHAIBLHON

KyJIBTYpBI — HAPOAHOTO 00pa30BaHMs, HAYKH, TUTEPATyPHI, HCKYCCTBA, SI3bIKA HApOIa.

W3ydenne neaocTHOTO Kypca NCTOPUH M KyIbTypbl HapooB KBP coBMecTHO ¢ npyrumMu TUCIMIUTHHAME, (POPMHUPOBAaHNE

Yy CTyJIEeHTOB ()yHZaMECHTAJIbHBIX TEOPETHYECKUX 3HAHMI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX M OCOOEHHOCTSX BCEMHPHO

HCTOPHUYECKOTO MPOIIECCa, OCHOBHBIX 3TaIlaX U COAEPXKAHUH KabapANHO-0aIKapCKONH NCTOPHH, aHAIN3UPOBAHHE €€ MECTa

B KOHTEKCTe poccuiickoil uctopun. ®opMupoBanue npopecCHOHaIbHOM U KyIbTypHOH KOMIIETCHINH JINYHOCTH CTYACHTA

B IIPOIIECCE M3YUCHUS AUCIMIUINHBI, BOCIUTaHNAE y CTYACHTOB YBAXHUTEIHHOTO OTHOLICHUS K KyJIbTYPHO-HCTOPUIECKOMY

HacJe 10 KabapJUHCKOTO M 0aJIKapcKOro HapoJI0B, BOCIIUTAHUE TPaXKAaHCTBEHHOCTH U MaTPUOTH3MA.

W3y4yeHne qUCHUIUIMHBI HAPABJICHO HA MOJTrOTOBKY CIIEIUAINCTOB, CIIOCOOHBIX PelIaTh 3aJa4y, BOSHUKAIOLIHUE TIPH

IIPOU3BOJICTBE U IKCIUTyaTalluM U3AEIUH AIeKTPOHUKU U HAHOAJIEKTPOHUKH C Y4eTOM 00JacTH, TUIIOB U 3a/1a4

podecCHOHANBHOMN JIESITENEHOCTH B COOTBETCTBUH € NMPOPECCHOHATILHBIMU CTaHIapTaAMU:

- 40.058 «MHXeHep-TeXHOJIOr IO MPOM3BOJCTBY H3JACIUN MHKPOIJIEKTPOHUKH», KOTOPBIA YTBEPXKIEH INPHUKA30M
MunTtpyzaa Poccun ot 03.07.2019 Ne480H u 3apeructpupoBad MuntoctoM Poccun 29.07.2019 Ne55439;

- 40.104 «CrnenuanucT 1Mo M3MEPEHHI0 MApaMETPOB M MOAU(HUKAIINH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP»,
KOTOpPBIH yTBepkIeH mpukazom MunTtpyna Poccum ot 07.09.2015 Ne593n (B penmakumu, BBeIEHHOH B JEHCTBHE C
20.01.2019 r. mpukazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBad MuntoctoM Poccun 23.09.2015
r. Ne38983.

2. Mecmo oucyunaunwvt (moodynsn) ¢ cmpykmype OIIOII BO

Hucuunmza «Mcropust u kynerypa HaponoB KbP» otHOocutes x o6s3atensHoi yactu OITOII mo HampaBieHHIO
noarotoBku 11.03.03 — «KoHCcTpynpoBaHHe U TEXHOJIOTHS 3JIEKTPOHHBIX CPEICTBY.

Jlornueckn U conep’KaTeIbHO-METOIMYECKH JaHHAs AWUCIUIUIMHA CBs3aHA C TakuM 0a30BBIM KypcoM, Kak:
«Hctopus».

3. Tpeboeanus Kk pe3yibmamam 0ce0eHus OUCUUNIAUHDBL (MOOY)

B coBokymHOCTH C JApYrMMHU JTUCHUIUIMHAMU oOpaszoBarenbHOW mporpammbl 11.03.04 — «DnexTpoHuka u
HAHOJIEKTPOHMKA» anucimIuHa «Mctopus m kynbTypa HaponoB KBP» HanpaBiena Ha (opmupoBaHHE cIeqyIOIINX
komnereHmid B cootBercTBEH ¢ OPI'OC BO um OIIOIl BO mo cnemmamsHOocTH 11.03.04 — «DnexTpoHHMka wu
HAHOJIEKTPOHUKA!

B pesynbrare OCBOEGHHS IUCHMIUTMHBI (OPMHUPYIOTCS CIEIyIOIINe yHUBECpcanbHble KoMmereHnuu: YK-5 —
CHocoOeH BOCHPUHMMATh MEXKYJIbTypHOE pa3HooOpa3zue ofmiecTBa B COIMAIbHO-MCTOPUYECKOM, OSTHYECKOM U
($nI0COPCKOM KOHTEKCTaX.

4. Cooepotcanue oucyunaunot (Mo0yns)

Tema 1. Uctopust Haponos KBP.

Tewma 2. Kynbrypa Haponos KbP.

5. O6mas Tpynoemkocts — 108 1., 3 3.¢.

6. ®opMa KOHTPOJIS — 3a4eT

AHHOTAIIMA
K pa6oueii nporpamme qucuumimabl (Moayias) 51.0.01.04 «Conmosiorus»

1. I]ens u 3a0auu oceoenus oucyunIunol (Mooyns)

Heab u3ydyeHHe IMCHUNIMHBI (MOAYJs): CHOPMHUPOBATH Yy CTYIASHTOB 0a3bl 3HAHUH O CONMAIBHBIX SBICHHUSAX H

npoueccax B KOHTEKCTE LEJIIOCTHOTO IIPEJCTaBIeHUs 00 oOmiecTBE M COOTHECEHME HX C IIUPOKOH KapTHHOU

HCTOPHYECKOTO DPAa3BHUTHS, PACCMOTPEHHE OCOOCHHOCTEH OOBEKTa M IPEAMETHOrO MOJsi, CTPYKTYPhl COBPEMEHHOTO

TEOPETUYECKOTO COLHUOJIOTMYECKOrO 3HAHMS, COJEPIKATEIBHOIO HAINOJIHEHUS COLMOJIOIMYECKON TEOpUU U ONpEneIeHUE

BO3MOJKHBIX MEPCHEKTHB JaJbHEHIIEro pa3BUTHUsI COLIMOJIOTHYECKOT0 3HAHUSI.

3agauu u3yyeHue TUCHUILIUHBI (MOAYJIs1):

1) 03HaKOMJICHHE CTYAEHTOB C OCHOBHBIMU IIOJIOKEHMSMH OOIIEH M OSMIIMPUYECKOH COLMOJIOTHH, YPOBHIMHU
COLIOJIOTHYECKOTO 3HAHMSI, METOAAMH U (DyHKIUSIMH;
2) 03HAaKOMJICHHE CTYJICHTOB C KIIACCHYECKHMH U COBPEMEHHBIMH COLIMOIOTMIECKUMH TEOPHUSIMU;
3) m3ydeHHe CTyAEHTaMH OOIecTBa KaK OPraHW30BAHHOW (OPMBI CYIIECTBOBAHWS JIOACH, OTHOIICHHH MEXTY
WHIVBHUIAMHU U OOIIIECTBOM B LIEJIOM;
4) o3HaKOMIJIEHHWE CTYJCHTOB C OpTaHH3alHEeH M METOIMKOW 3MIMPHUYECKUX COIHOJIOTHYECKHX HCCICIOBAaHHN M MX
3HauYeHHEM B (POPMHUPOBAHUH OOBEKTHBHOTO 3HAHUS O COLMAIBLHON PEalbHOCTH.

W3yyeHne MUCHUIIMHBI HANPaBIEHO Ha MOJTOTOBKY CIIELMAINCTOB, CIIOCOOHBIX pELIaTh 3a/lauy, BO3HHUKAIOIINE

IPU TIPOM3BOJACTBE W IKCILTyaTAlMH HM3JEJUI DJICKTPOHUKK W HAHOZJIEKTPOHMKH C Y4YETOM OOJACTH, TUIOB M 3aj1ad

podecCHOHANBHOMN JIESITENEHOCTH B COOTBETCTBUH € MPO(PECCHOHAILHBIMU CTaHIapTaAMU:

- 40.058 «MHXeHep-TeXHOJOr IO MPOM3BOJACTBY H3JECNUN MHKPOIJIEKTPOHUKH», KOTOPBIH YTBEPXKIEH INPHUKA30M
MunTtpyaa Poccun ot 03.07.2019 Ne480H u 3apeructpupoBan MunroctoM Poccun 29.07.2019 No55439;

- 40.104 «CrnenuanucT MO0 W3MEPEHHI0 MApaMETPOB W MOAWU(HUKAINH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYPY,
KOTOpPBII yTBepkIeH mpukazom MunTtpyna Poccun ot 07.09.2015 Ne593n (B penmakumu, BBeIEHHOH B JEHCTBHE C
20.01.2019 r. nmpukazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBad MuntoctoM Poccun 23.09.2015
r. Ne38983.

2. Mecmo oucyunaunwvt (moodynsn) ¢ cmpykmype OIIOII BO



Juctnummbaa «COIMONIOTHS) OTHOCHTCS K COIMANIbHO-TYMaHUTAPHOMY MOJIYJIO 00s3aTenbHON dacTu bioka 1
«ducuntuinHb! (MOIYIIH)» OCHOBHOW 00pa30BaTeNbHON MPOTrpaMMBI 10 HaIlpaBieHuo moAroToBkH 11.03.04 DnexTpoHnka
U HAHOMPJICKTPOHWKA  TporpaMMbl OakamaBpuata To mpodmmio «CoBpeMeHHbIE WH()OPMAIMOHHBIE TEXHOJOTHH B
SJIEKTPOHHOM TEXHHUKEY.

IIpuctymass K W3yYEHHWIO JAaHHOW JUCIMIUDIMHBL OOyYaloIuiicss JODKCH 00agaTh  KOMICTCHINSIMH
MIPEeIyCMOTPEHHBIMH CTaHAAPTAMH CPEIHEr0 TONHOTO oOpa3oBaHus. [lo cremenn wWHTerpanuu y4eOHOTO Marepuaia
HamboJee 3HAYNMBI TaKne IUCUUIUINHBL, Kak «CoIranbHas aHTPOIOJIOTHS U fqeMorpadusy, «dumnocopusy, «ctopus» u
TpyTHe.

B pesynbTaTe 0CBOCHUs JaHHOW IUCLUILIMHBI, MOJy4eHHbIE 3HAHHUs OyIyT HEOOXOJUMBI KaK IPEIIECTBYIOLIHE
IIpyu U3YYCHUUN TUCHUIIINH ((yﬂpaBﬂeHl/Ie IMPOCKTaMM U IMCPCOHATIOM, «Opraﬂmaunﬂ " yIIpaBJICHUC NPECATPUATUAMMI.

3. Tpeboeanus Kk pe3yromamam 0ce0eHUs OUCUUNTUHBL (MOOYA)

B coBokymHOCTH ¢ OpYyrUMH IUCHHMIDIMHAMH  TIPOTpaMMBI  OakanaBpuaTa 10 TpoPmiro «IKCIEePTHO-
aHANTHYECKAsl JIEATENIFHOCTh B YIPABIEHUYECKHX CTPYKTypax» nauciuininHa «CONMONOTHs) HampaBieHa Ha
¢dopmupoBanne cienyromux kommnereHIuid B coorBercTBrr ¢ PI'OC BO u OIIOII BO mo HampaBieHHIO MOATOTOBKH
39.03.01 Coumonorust (ypoBeHb OakanaBpuara):

YK-3 - CnocoGeH oCyIIeCTBISTh COLMANIbHOE B3aUMO/ICHCTBHE U PEATU30BbIBATH CBOIO POJIb B KOMaH/IE,;
YK-5 - CnocobGeH BOCIpHHUMATH MEXKKYIbTYpHOE pazHOOOpasme oOIIecTBa B COMMAILHO-UCTOPUIECKOM, ITHYECKOM H
¢$uocohcKoM KOHTEKCTaX.
4. Cooepircanue oucyunaunst (Mooyna)
Tema 1. Cormosiorus Kak HayKka v yuyeOHasi TUCIUILIHHA.
Tema 2. ConmasibHasi CTpYKTypa ¥ COLMaIbHBIE TPOLIECCH COBPEMEHHOTO 00IIecTBa.
5. O6mas Tpynoemkocts — 108 4., 3 3.e.
6. ®opmMa KOHTPOJISI — 3a4eT

AHHOTaUUA
K pa6oueii mporpamme qucuunanHbl (Moayas) 51.0.02.01 «AHocTpaHHBIH A3BIK»

1. Ilenw u 3a0auu oceoenus oucyuniunovt (MoOyis)

Henpro ocBoeHmst qucuuiuinHel « AHOCTPaHHBINH s13BIK» B cooTBeTcTBUU ¢ TpeboBaHusamu OITOII BO sensercs
OBJIAJICHHE CTYJCHTAMH HEOOXOJMMBIM YPOBHEM KOMMYHHMKAaTHBHOW KOMIIETEHIIMM JUIsl PELICHUs COLMAJIbHO-
KOMMYHUKAaTHUBHBIX 337]a4 B Pa3JIMUHbIX 00JIACTAX OBITOBOU, KYJIBbTYpPHOH, NPO(ECCHOHANLHON M HAYYHOW JAeSTEeIbHOCTH
npu o01IeHNH ¢ 3apy0ekHbIMU NapTHEpaMu. OOydeHHue HHOCTPAHHOMY SI3BIKY TaK)Ke IPU3BAHO 0OECIICYHTS:

- OBBILICHUE YPOBHS yueOHON aBTOHOMHH, CIIOCOOHOCTH K CaMO0OpPa30BaHHIO;

- pa3BHUTHE KOTHUTHBHBIX U HCCIIEIOBATEILCKUX YMEHHIH;

- pa3BHUTHE HH)OPMALMOHHOH KYJIBTYPHI;

- pacmmpeHne Kpyro3opa u MOBBIIIEHHE 00IIeH KyIbTyphl CTyACHTOB;

- BOCITUTAHHE TOJIEPAHTHOCTH M YBKECHHUS K JyXOBBIM LICHHOCTSIM PA3HBIX CTPaH U HapOJIOB.

3agayamMu oCBOCHUS JUCHUIINHBI « MHOCTPAHHBII SI3BIK» SBIISIOTCS:

- (opmHupOBaHKE COIMOKYIBTYPHOH KOMIIETEHIIMN M ITOBEJCHYECKUX CTEPEOTUIIOB, HEOOXOIUMBIX JUIsl yCHECITHON
aJlalTaIy BHITYCKHUKOB Ha PBIHKE TPY/Ia;

- pa3BHUTHE Y CTYACHTOB YMEHHS CaMOCTOSATENIFHO IPHOOpEeTaTh 3HAHWA U1 OCYIIECTBICHHS OBITOBOH U
npodeccCHOHaNbHON KOMMYHHKAI[MKM HA MHOCTPAHHOM $I3bIKE;

— TOBBIIICHAE YPOBHS y4eOHOW aBTOHOMHH, CIIOCOOHOCTH K caMO0Opa30BaHMIO, K paboTe ¢ MyNbTUMETUIHBIMH
MpOrpaMMaMHu, dJIEKTPOHHBIMHU CJIOBAPSIMH, HHOS3BIYHBIMU pecypcamu cetd VIHTepHeT;

- pa3BUTHE KOTHUTHBHBIX U HCCIICAOBATEIILCKUX YMEHHH, pACIIMpeHHEe Kpyro3opa U MOBBILICHHE
nH(OPMALIMOHHOI KYJIBTYpBI CTYIICHTOB;

- (opMHpOBaHME NPEACTABICHUS 00 OCHOBaX MEXKYJIbTYPHOH KOMMYHHUKAIMH, BOCIIUTAHHE TOJICPAHTHOCTH H
YBa)KEHHUS K TYXOBHBIM LIEHHOCTSIM Pa3HBIX CTPaH M HapOJOB;

- pacuIMpeHHe CIOBapHOTO 3amaca U (OPMHPOBaHHE TEPMUHOJIOTHYECKOTO allapara Ha WHOCTPAHHOM SI3bIKE B
npezenax npodeccnoHaIbLHOH chepsl.

W3y4yeHne AMCUMIUIMHBI HANpaBieHO Ha MOATOTOBKY CIELHAJIMCTOB, CHOCOOHBIX pelIaTh 3ajJadyd, BO3HHUKAIOIIME IPU
MPOM3BOJCTBE M OIKCIUTyaTallMd W3ACIHN OJIEKTPOHUKH W HAHOZIEKTPOHMKH C YYETOM OOJacTH, THUIOB M 3ajad
podeCcCHOHANBHOM AESITENPHOCTH B COOTBETCTBUH € MPO(ECCHOHATBHBIMU CTaHIapTAMU:
- 40.058 «MmXeHep-TeXHOJOT 10 MPOW3BOJACTBY H3JCIUN MHKPOIJIEKTPOHUKH», KOTOPBIH YTBEPKICH IPHUKA30M
Muntpyzna Poccun ot 03.07.2019 Ne480n u 3apeructpupoan MuntoctoM Poccnn 29.07.2019 Ne55439;
- 40.104 «CrnenuanucT MO0 W3MEPEHHI0 MApaMeTPOB W MOIM(HUKAIINHA CBOWCTB HAHOMATEPHAIOB W HAHOCTPYKTYPY,
KOTOpPBII yTBepxkaeH npukazoM Muntpyna Poccum ot 07.09.2015 Ne593m (B pemakumm, BBeIeHHOH B AEHUCTBHE C
20.01.2019 r. mpuxazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.
2. Mecmo oucyunaunsl (modyns) ¢ cmpykmype OIIOII BO

VYuebHast gucuuminHa «HOCTpaHHBIM S3bIK» BXOAUT B cocTaB 0a30BOM YacTH KOMMYHHMKAaTHBHOTO MOZYJIS

b51.0.02.01 ocHOBHOH npodeccuoHanbHOM 00pa30BaTENIbHON NPOrPaMMEL.



Jucnuminna «VHOCTpaHHBIN 53bIK» 0a3MpyeTcsi Ha 3HAHUSX, YMEHHSX, HaBBbIKaX, NMPHOOPETEHHBIX CTYJICHTAMH B
mpeaenax IporpaMMbl CPEeTHEH IIKOJEI.

Kypc yueOnoW mucrummuHbl «VHOCTpaHHBIN S3BIK» HMEET NPAaKTHKO-OPHEHTHPOBAHHBIA XapaKTep M TMOCTPOCH C
Y9eTOM MEXIUCIHMIUIMHAPHBIX CBS3€H, B MEPBYIO OYepeb, 3HAHWH, HABBIKOB M YMEHHH, IPHOOPETAEMBIX CTYACHTaMH B
mporiecce M3yICHHS COMUATBHBIX TUCIHIUIMH M JUCIUTUINH TPO(eCcCHOHAIBHOTO ITUKIIA

Jucunmmna «/HOCTpaHHBIA S3BIK» B CHCTEME OOydYeHHs CTyIeHToB Mo crenuansHocTd 11.03.04 «OnexTpoHnka u
HAHORJICKTPOHMKA» HEOOXOIOMMa KaK MpPEIIISCTBYIOMAs Uil AUCIUIUTNH «/HOCTpaHHBIA S3BIK B TPO]ecCHOHAITBHON
chepe» u «MHOCTpaHHBII SA3BIK B IpoheccHoHANBLHO cdepe (IPOABHHYTHIN YPOBEHB )

3. Tpeboeanus Kk pe3yromamam 0ce0eHUA OUCUUNTAUHBL (MOOYA)
B nporiecce 0ocBoeHUS JAHHOW TUCIMILIMHBI CTYACHT GOPMHUPYET U JEMOHCTPUPYET CICIYIOIINE YHUBEPCAIbHBIC
KOMIICTCHIIUU:
(YK - 4): crnocoOHOCTh OCYIIECTBIATh JACIOBYI0 KOMMYHUKAIMIO B YCTHOW W MHHCbMEHHOW (opmax Ha
roCy/apCTBeHHOM si3bike Poccuiickoit deaepaiiun U Ha HHOCTPAaHHOM(BIX) sI3bIKe(ax)
(YK = 5): criocoOHOCTh BOCHPHUHHUMATH MEKKYJIBTYpHOE pazHOOOpa3ue OOIIeCcTBA B COLUATBHO-UCTOPHUUECKOM,
ITUYECKOM ¥ HHUIOCONCKOM KOHTEKCTaX.

4. Cooepitcanue oucyunaunvt (Mooys)
Tema 1. My home, my family, my friends.
Tema 2. Holiday making.
Tema 3. Travelling.
Tewma 4. Education and student life.
Tema 5. Superlative cities.
Tema 6. Speaking English.
Tema 7. Modern lifestyle.
Tema 8. Meals.
Tema 9. The United States of America.
Tema 10. Environment protection.
Tema 11. Sport.
Tema 12. Business English.
5. O6mas Tpynoemkocts — 288 u., 8 3.e.
6. @opmMa KOHTPOJISI — 3a4€T, SK3aMEH

AHHOTALMA
K padoueii mporpamme qucuuminHbl (MoayJisi) 51.0.02.02 «AHoCcTpaHHBIi 13bIK B Mpo(deccHOHATBLHOI cdepe»

1. Ilenw u 3a0auu oceoenus oucyuniunovt (MoOyisn)

HenaMu ocBOeHHs NUCHUILUIMHBI SBISIOTCS MOBBIIICHHE UCXOJHOTO YPOBHS BIaJ€HHUSI HHOCTPAHHBIM SI3BIKOM,
JOCTHIHYTOTO Ha MPEIbIIyLIeH CTylIeHH 00pa30BaHus, U OBJIaACHHE CTyIEHTaMHi HEOOXOAUMBIM M IOCTaTOYHBIM YPOBHEM
HMHOS3BIYHOM KOMMYHUKAaTUBHOW KOMIIETEHIIMM MJI PELICHUS COLHMAIbHO-KOMMYHHMKATHUBHBIX 3aJad B Pa3IUYHBIX
obnactsix mpoeCCHOHANBEHON W HaydyHOH c(epax AesTeIbHOCTH, IPU OOIIEHHH C 3apyOe)KHBIMU MapTHEPaMH, a TaKkKe
IUTSL TAJTbHEHIIIETO CaMO00pa30BaHusL.

3agayaMm OCBOCHUS TUCHHIUIMHBI «VIHOCTpaHHBIN (aHTTTUHCKUIA) S3BIK B NMPO(ECCHOHANBHON cepey SBIAIOTCS
OCBOCHHE HABBIKOB YCTHOM M NMHCBMEHHON PEYM, HaBBHIKOB OOLICHWS Ha MHOCTPAHHOM S3BIKE, HABBIKOB BOCIIPHATHS Ha
CIIlyX W HWCIOJIb30BaHUS NPUOOPETEHHBIX 3HAHWH B mpolecce NMpodecCHOHATBHONW NESITENbHOCTH M IS JalbHEHIIEro
CaMOCTOSITENIbHOTO U3Y4YEHHUs] MHOCTPAHHOTO SI3bIKa. Taroke MpHOOpETeHNE HABBIKOB BIAJCHUS PA3IHMYHBIMU CTPATETHAMHU
3peNoro UTEHWs, YMEHHsS YyCBaWBaTh HOBBIH S3BIKOBOH M IIPEAMETHBIH HH()OpPMANMOHHBIA MaTepHanl W yMEHHSA
UCIIONIb30BaTh MH(POPMAIMIO W3 MHOS3BIYHBIX HCTOYHMKOB B Hay4YHO-HUCCIEIOBATEIbCKOM M TpodhecCHOHAIBLHON
JesITeIbHOCTH
W3ydyeHne AMCUMIUIMHBI HANpaBICHO HAa MOATOTOBKY CIELHUAJIMCTOB, CHOCOOHBIX pElIaTh 3aJadyd, BO3HHUKAIOUIME IPU
MIPOU3BOJCTBE W OKCIUTyaTallMd H3JENHUH SJICKTPOHMKH M HAHORJICKTPOHMKM C YYeTOM OO0JIaCTH, THUIIOB M 3ajad
podeCcCHOHANBHOMN JIESITENLHOCTH B COOTBETCTBUH € MPO(GECCHOHAILHBIMU CTaHIApTAMU:

- 40.058 «MH)eHep-TEXHONOr MO NPOU3BOACTBY M3ACIUNA MHUKPOIJIEKTPOHUKH», KOTOPBIM YTBEpXKAECH NPUKA30M
Muntpyzaa Poccun ot 03.07.2019 Ne480H u 3apeructpupoBan MuntoctoM Poccun 29.07.2019 Ne55439;

- 40.104 «CrnenuanucT 1Mo W3MEpPEHHI0 MAPaMETPOB M MOAU(DHUKAIINH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP,
KOTOpPBIN yTBepxkaeH npukazoM MuHTpyna Poccum ot 07.09.2015 Ne593w (B pemakumu, BBeIECHHOH B ACHCTBUE C
20.01.2019 r. mpukazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBan Muntoctom Poccun 23.09.2015 .
Ne38983.

2. Mecmo oucyunaunst (modynsn) ¢ cmpykmype OIIOII BO
YuebHas mucuniumHa «VHOCTpaHHBIN S3BIK B NMPOGECcCHOHANBHON cdepey» BXOAWT B COCTaB KOMMYHHKATHBHOTO
Moyt 51.0.02.01 ocHOBHO# mpodeccnoHambHOIM 00pa30BaTEIbHON MPOTPAMMEIL.
Jucturuinaa  «HOCTpaHHBINA S3BIK B IPO(ECCHOHANIBHOM cdepe» Oa3upyeTcss Ha 3HAHUIX, YMEHHUSIX, HaBBIKAaX,
proOPETEHHBIX CTYIACHTAMH B IIpeeiaX MpoTrpaMMbI CPEeTHEH IIKOJIEIL.



Kypc yueOHnoit aucturinabl «THOCTpaHHBIN S3BIK B IPOPECCHOHATIBHOM chepe» MMeeT MPaKTHKO-OPUECHTHPOBAHHBIN
XapakTep M TIOCTPOCH C YYETOM MEXIWCIMIUIMHAPHBIX CBs3€H, B NepBYyI0 ouepenb, 3HAHWH, HABBIKOB M yMEHHIA,
proOpeTaeMBIX CTYJEHTaMH B IIpOIecce M3yUSHHS COMUATBHBIX TUCIUIUIMH U JUCIUIUINH MPOo(ecCHOHAIBHOTO IIHKIIa

Jucrturuimaa «THOCTpaHHBIN S3BIK B IPO(ecCHOHATBHON cdepe» B cucTeMe 00ydeHUs! CTYACHTOB 1O CIEIUATbHOCTH
11.03.04 «DOnekTpoHNKa U HAHOAJICKTPOHHKAY, Tpoduis «CoBpeMeHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTHH B JJICKTPOHHOM
TEXHHKE» HEoOXOIOMMa KakK MpeAIIeCTBYIOMAs Uil TUCHHMIUIMH «/HOCTpaHHBIH S3BIK B HpodeccHoHaIbHONW chepe» U
«VIHOCTpaHHBIN A3BIK B PO eCCHOHATBHOH cepe (IPOABUHYTHIH YPOBEHB)»

3. Tpebosanusn K pe3yromamam 0ce0eHuUs OUCUUNIUHBL (MOOYIA)
B mpomecce ocBoeHHMs [JaHHOW JUCHMIUIMHBI CTYAEGHT (OPMUpPYET M JAEMOHCTPHPYET YHHBEpCAJIbHBIC
KOMITETEHIIHH:
(YK - 4): cmocoOHOCTh OCYIIECTBIATh JCTOBYIO KOMMYHHKAI[MIO B YCTHOH M TNHCbMEHHOH (opMax Ha
rOCyIapCTBEHHOM s3bIke Poccmiickoit depepanny 1 Ha HHOCTPAHHOM(BIX) SI3BIKE(aX);
(YK - 5): cnocoGHOCTh BOCHPHHIMATE MEKKYJIBTYpHOE Pa3HOOOpaszne OOIIECTBa B COIMAIbHO-HCTOPHUECKOM,
STHYECKOM U (PHUI0coPCKOM KOHTEKCTAX.

4. Cooepircanue oucyunaunst (Mo0yas)
Tema 1. Electricity.
Tema 2. Circuit diagrams and circuit components.
Tema 3. Voltage. Current. Resistance.
Tema 4. Meters.
Tema 5. AC, DC and electrical signals.
Tema 6. Conductors, semiconductors and insulators.
Tema 7. Power and energy.
Tema 8. Power supplies.
Tema 9. AC and DC electric motors. Generators.
Tema 10. Generation of electrical energy. Power plants.
Tema 11. Environment protection
Tema 12. Electric power transmission
5. O6mas Tpynoemkoctb — 288 4., 8 3.c.
6. @opmMa KOHTPOJIsI — 3a4€T, SK3aMEH

AHHOTaLUA
K padoueii nporpamme qucuunauabl (Moayns) b1.0.02.03 «<Mudopmaruka»

1. Ilenw u 3a0auu oceoenun oucyuniunvt (MoOyisn)
Heabio TUCOUIIAHBI ABJISIETCS:
® [IOArOTOBKA BEIMTYCKHHUKA, BIAJICIOIETO OCHOBAMHU IPUMCHEHUS HH)OPMAIIMOHHBIX TEXHOJIOTHIA;
e O00ydYeHHEC TEOPETHYECKUM OCHOBAM H METOJaM HWH(POPMAIMOHHBIX TEXHOJOTUH B pa3IM4YHBIX OOJACTIX U UX
MPUMEHCHHIO HA MPAKTHKE.
OcCHOBHBIE 3212491 U CIHATLUINHBL:
® 3yYEHHE CTyICHTaMH OCHOB COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH;
® OBJIAJCHWE CTYJICHTaMH TEPMUHOJOTHEH, OCHOBHBIMH MOHATHSAMH M METOJaMU COBPEMEHHBIX HH()OPMAIOHHBIX
TEXHOJIOTHH;
® TPHOOpPETeHHE CTYNSHTaMH HABBIKOB IPAKTHYECKOTO TNPHUMEHEHHsS ITONyYSHHBIX 3HAHWA M CIIOCOOHOCTEH [uis
CaMOCTOATENFHON paboTHI B 00JIaCTH COBPEMEHHON 00paboTKH HH(OPMAITHH.

W3yyeHne AMCHMIUIMHBI HANpaBICHO Ha MOATOTOBKY CHELHMANMCTOB, CHOCOOHBIX pellaTh 3ajadd, BO3HHKAIOLIME IPU
MIPOM3BOJICTBE M OKCIUTyaTallMd W3JEIHH HJIEKTPOHMKH W HAHOZJIEKTPOHHKM C YYeTOM OO0JIacTH, THIIOB M 3ajad
podecCHOHANBHOMN JIESITEEHOCTH B COOTBETCTBHH € NMPO(ECCHOHALHBIMU CTAaHIApTaMU:
- 40.058 «MHXeHep-TeXHOJIOI MO0 MPOMU3BOJACTBY WU3JENUN MHKPOIIEKTPOHUKHY», KOTOPBIA YTBEPKICH IPHKA30M
Muntpyaa Poccuu ot 03.07.2019 Ne480n u 3apeructpupoBan Muntoctom Poccun 29.07.2019 No55439;
- 40.104 «CnenpanucT 1Mo M3MEPEHHIO MapaMeTpOB M MOAWGHUKAIIME CBOMCTB HAaHOMATEPHAJIOB W HAHOCTPYKTYP»,
KOTOPBIN yTBepxkaeH mpukazoM MmuHTpyna Poccum ot 07.09.2015 Ne593n (B pemakumm, BBeIEeHHOH B ICWCTBHE C
20.01.2019 r. npukazom Muntpyna Poccun ot 14.12.2018 Ne807H) 1 3apeructpupoBad Muntoctom Poccrm 23.09.2015 .
Ne38983.
2. Mecmo oucyunaunst (modyns) ¢ cmpyxmype OIIOII BO

JucnumimHa BKIIOYEHA B 0a30BYI0 YacTh YYeOHOro IUTaHA IO HampaBieHHI0 mnoaroroBkn BO 11.03.04
OJeKTpOHMKA M HAHOANIEKTPOHHKA, MPoduis: «CoBpeMeHHbIE HH(OPMAIIMOHHbBIE TEXHOJIOTHH B JIEKTPOHHOMN TEXHUKEY.

OcBoeHHE [aHHON AWCIUIUIMHBI HEOOXOJMMO MJIS YCHEIIHOIO YCBOGHHMS IPYTHUX IUCHMIUIMH W MOZYJEH,
BBINOJIHEHU KYpPCOBBIX PabOT, a Takke MPOHM3BOJACTBEHHOW MPAKTUKH M BBIMOJHEHHS BBIITYCKHOW KBaTM(PUKAIMOHHOH
paboThI.

3. Tpebosanusn Kk peyromamam 0ceoenus OUCUUNIURBL (MOOYs)



IIponecc w3ydyeHHs MUCHMILTMHBI HANPABICH HAa (POPMHPOBAHUC OJIIEMCHTOB CICIYIOIIMX KOMIICTCHIUN B

cootBercTBUU ¢ PI'OC BO 1 OITOIT BO no naHHOMY HanpaBiIeHHUO TIOATOTOBKH:

— CnocobOeH OCYIIECTBIATh IMOUCK, KPUTHYCCKHH aHaIW3 W CHHTE3 WH(GOpMAIWH, MPUMEHSITh CHUCTEMHBIN
MOJXOJ IS pElIeHus mocTaBlieHHbIX 3a1a4 (YK-4);

— CnocobeH TPUMEHSATh METOJBI TOWCKA, XpaHEHWs, 00pabOTKH, aHaIHM3a W TPEICTaBICHWs B TpeOyemMom
(dhopmare nHGOPMAIIUK U3 PA3TUIHBIX HCTOYHUKOB U 0a3 JaHHBIX, COOIIIOIast IPH 3TOM OCHOBHBIC TPeOOBaHUS
unpopmaunonnoit 6esonacuoctu (OIMK-3);

— CnocobcH TPUMEHSTH COBPEMCHHBIC KOMIIBIOTEPHBIC TEXHOJOTMHM JUJIsi TOJATOTOBKA TEKCTOBOH U
KOHCTPYKTOPCKO-TEXHOJIOTHUECKOW JTOKYMEHTAIIMU C YYEeTOM TpeOOBaHMA HOPMATHBHON JOKYMCHTAIHH
(OIIK-4).

4. Cooepircanue oucyunaunst (Mo0yna)
Tema 1. Benenue.
Tema 2. CucteMHOE TPOrpaMMHOE OOeCTIeUeHHE.
Tewma 3. Ilpencrarnenne nHGOPMALUU B ITUPPOBOI IIEKTPOHUKE.
Tema 4. KoMIbIOTEpHEIE BUPYCHI.
Tema 5. KoMIbroTepHBIE CETH.
Tema 6. DneMeHTHI IUPPOBON IICKTPOHUKH U OCHOBHBIE CXeMbl DBM.
Tema 7. DnekTpoHHBIN odHuC.
Tewma 8. Kpunronorus.
5. Obmas TpynoeMkocTb — 144 4., 4 3.¢.
6. @opmMa KOHTPOJISI — DK3aMCH

AHHOTAIIMA
K pa6oueii mporpamme qucuunnHbl (Moayas) 51.0.02.04 «Pycckuii I3pIK U KyJAbTYpa peum»

1. Ilens u 3a0auu oceoenus oucyuniunovt (Mooyis)
esu ocBoOeHUs TUCHMIJIMHBI (MOIYJIs1): GOPMHUPOBAHHE W PA3BUTHH Y CTYACHTOB S3BIKOBON, KOMMYHHKATHBHOM
(peueBoif) 1 OOIIEKYILTYPHOW KOMITETEHITNH, HEOOXOUMBIX MpodeccroHary JiTo00ro MpoduIIst I yCIenTHOW paboThl 1o
CBOGMY HANPAaBJICHUIO, a TAaKKe KAXIOW JIMYHOCTH IS YAa4YHOH KOMMYHHUKAIMM B CaMbIX pPa3UYHBIX chepax
KHU3HEICATCIHLHOCTH U ISl CAMOpCaTU3allHu.

SAJJAYUN JUCIUATIJIMHBI:
1) yOIyOJICHHOE U3YYeHUE KOMMYHUKATHBHBIX KAYECTB PYCCKOTO JIMTEPATYPHOTO S3bIKA;
2) YCBOCHHE JIMHTBUCTUYECKUX OCOOCHHOCTEH (DYHKIIMOHAIBHBIX CTUIICH PYCCKOTO SI3BIKA;
3) M3y4YeHHE PeKJIaMbl B ACJIOBON peun;
4) OBJIAZICHUE KYJIbTYpOH HECIIOBECHOU peywu;
5) 03HAKOMJICHUE C KyJIBTYpPOH MyOJINYHOTO BEICTYIICHHSI.

W3yyeHne AMCUMIUIMHBI HANpaBICHO HAa MOATOTOBKY CHELIHUAINCTOB, CHOCOOHBIX PEHIaTh 33Jadd, BO3HHKAIOMINE IPU
MPOMU3BOJCTBE M OSKCIUTyaTallMM W3IEIMH JJIEKTPOHMKHM W HAHOZIEKTPOHMKM C YYeTOM OOJIacTH, THUIIOB M 3ajad
podeCCHOHANBHOMN NESITENFHOCTH B COOTBETCTBUH € MPO(ECCHOHATBHBIMU CTAaHIapTAMHU:
- 40.058 «MmXeHep-TeXHOJOT IO MPOM3BOJACTBY H3JACIUH MHKpPODJIEKTPOHUKW», KOTOPBIH YTBEPXKIACH IPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoan MusntoctoM Poccun 29.07.2019 Ne55439;
- 40.104 «Crienpanuct No M3MEPEHHUI0 IMapamMeTpoB W MOAU(HKALUK CBOWCTB HAHOMAaTEPHAIOB M HAHOCTPYKTYPY,
KOTOpBII yTBepxkaeH npukazoM Muntpyna Poccum ot 07.09.2015 Ne593n (B pemakuuu, BBeIeHHOH B JEHCTBHUE C
20.01.2019 r. mpuxazom Muntpyaa Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.
2. Mecmo oucuyunnunst (modyna) é cmpykmype OIIOII BO

VYuebHast nucnumMHa BXOOUT B «KOMMyHHMKaTHBHBIN Momynsy pasfena «OOs3aTenbHas dacTe» (enepanbHOro
TOCYyJapCTBEHHOTO 00pa30BaTeNBPHOTO CTaHAApTa BEBICIIETo oOpa3oBaHWS TO HampasieHuro noaroroBku 11.03.04
DNeKTpOHMKA ¥ HAHOAIICKTPOHHKA, PO s «CoBpeMeHHbIE HH(POPMAIIOHHBIE TEXHOJIOTHHU B JICKTPOHHOH TEXHHUKE».

Jlis n3ydeHnst TUCHUIIMHBI «PyCCKUH SI3BIK M KYJIbTypa pedm» HEOOXOIWMBI 3HAHWS, YMCHHS M KOMIICTCHIUH,
chopMupoBaHHEIE B cpenHel (momHOW) 00meo0pa3oBaTeNFHON HIKOJE M (OPMHPYEMBIE Y OOYJarOIIUXCS B BY3€ B
NpoLIeCCe  OCBOCHHS  SI3BIKOBEAYECKUX  (JIMHTBUCTUUYECKMX) AMCHMIUINH «OCHOBBI  KOMMYyHHKanum», «Teopus
KOMMYHUKaIUn», «Puropuka.

3. Tpeboeanus Kk pe3yiomamam 0ce0eHUus OUCUUNIAUHDBL (MOOY)
B cOBOKYNHOCTH € APYIMMH JUCHUILTMHAMH TpodmIIst AucuuIuinHa «PycKuil sS3bIK ¥ KyJIbTypa peun» HanpasiieHa
Ha GOPMHUPOBAHHUE CIICAYIONICH KOMIIETEH MM
YK-4 - CIOCOOEH OCYIIECTBIATh JCJIOBYI0O KOMMYHHMKAIMIO B YCTHOM M THCHhMEHHON (opmax Ha
roCyapCcTBeHHOM si3bike Poccuiickoit deaepaiun U ”HOCTpaHHOM(BIX) A3bIKe(ax).

4. Cooeporcanue oucyunaunvt (Mo0yn)



Tema 1. SI3bIK ¥ KyNbTypa peyu.

Tema 2. KoMMyHUKaTHBHBIE Ka4eCTBA PEYH.

Tema 3. Cructema (yHKIMOHATIBHBIX CTHJICH JIUTEPATYPHOTO SI3BIKA.
Tema 4. KyneTypa peunt u myOJIMIHOE BEICTYILICHHE.

5. O6mas Tpynoemkoctb — 108 4., 3 3.e.

6. @opmMa KOHTPOJISI — IK3aMEH

AHHOTAIIA
K paboueii nporpamme qucuuminnel (MoayJisi) 51.0.02.05 «PoaHoii si3b1K»

1. Ilens u 3a0auu oceoenus oucyuniaunovl (MoOyis)

Lenn ocBOeHUs AMCHATLIHHBI (MOXYJIs1): (POPMHUPOBAHUE M PA3BUTHH Y CTYJCHTOB S3BIKOBON, KOMMYHHUKATUBHOU
(peueBoif) 1 OOIIEKYILTYPHOW KOMITETEHITNH, HEOOXOAMMBIX MpodeccroHary Jiro00ro mpoduIist IS yCIenTHOH paboThl 1o
CBOEMY HAIMpPABIICHUIO, & TaKKe KAXKIOW IHUYHOCTH [UIsi YAa4HOW KOMMYHHMKAalM B CaMbIX pa3iMuHbIX cdepax
KHU3HEICATEIBHOCTH U [Tl CAMOPEaIH3al[1H.

3AJJAYM JNCHUTTJINHBI:
6) yTIyOJieHHOE H3y9eHNE KOMMYHUKATHBHBIX KAYECTB PYCCKOTO JTUTEPATYPHOTO SI3BIKA;
7 YCBOEHHE JTHHIBUCTHICCKUX OCOOCHHOCTEH (PYHKIIMOHAIBHBIX CTUIICH PYCCKOTO SI3BIKA;
8) N3y4YCHUE PEKIIaMBI B ICJIOBOI peun;
9) OBJIQJICHUE KYIbTYpPOIl HECIIOBECHOH peuy;

10)  o3HaKOMIICHHE C KYJIbTYpOil MyOJIUYHOTO BBICTYILICHUSI.
W3y4yeHne AMCUMIUIMHBI HANpaBlICHO Ha NOATOTOBKY CIELHAIMCTOB, CHOCOOHBIX pElIaTh 3aJa4d, BO3HHUKAIOLIME IPU
NIPOM3BOJICTBE M OKCIUIyaTallud W3AEIMH DJIEKTPOHUKM W HAHOYIEKTPOHUKM C YYETOM OOJIaCTH, THUIIOB M 3ajad
podecCHOHANBHOMN JIESITENEHOCTH B COOTBETCTBUH € PO ECCHOHAIbHBIMU CTaHIapTaMU:
- 40.058 «MmXeHep-TeXHOJOT IO MPOM3BOJACTBY H3JCIUH MHKpPODJIEKTPOHUKH», KOTOPBIH YTBEPXKIACH IPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoan MuntoctoM Poccnu 29.07.2019 Ne55439;
- 40.104 «CrnenuanucT 1Mo M3MEPEHHI0 MAapaMeTPOB M MOAWU(HUKAIINH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP»,
KOTOPBII yTBepxkaeH mnpukazoM MuaTpyna Poccum ot 07.09.2015 Ne593n (B pemakumm, BBeIeHHOH B IEWUCTBHE C
20.01.2019 r. mpuka3zom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBad MuntoctoMm Poccnn 23.09.2015 .
Ne38983.

2. Mecmo oucyunaunsl (mooynsn) ¢ cmpykmype OIIOII BO

VYueOHast TUCHUILIMHA BXOIUT B «KOMMYHHMKaTHBHBIH Moaynby pasfena «OOs3arenbHas yacTey (eepaitbHOro
rOCyJIapCTBEHHOTO 00pa30BaTEeNBbHOIO CTaHAApTa BBICIIErO 00pa3oBaHus MO HampaeieHuo noaroroku 11.03.04
DJIEeKTpOHMKA M HAHOAJIEKTPOHUKA, poduib «CoBpeMeHHbIe HH()OPMALMOHHbBIE TEXHOJIIOTHH B SJIEKTPOHHON TEXHUKE.

Jna m3yyeHus AUCIUILINHBI «Pycckuil s3BIK M KyNbTypa pedm» HEOOXOMUMBI 3HAHUSA, YMEHHS M KOMIIETCHIIUH,
chopMupoBaHHEIE B cpenHel (IMomHOW) 00meo0pa3oBaTeNFHON HIKOJE M (OPMHpPYEMBIE Y OOYJarOIIUXCS B BY3€ B
IpoIecce  OCBOCHHS  S3BIKOBEAYECKMX  (JIMHTBUCTHYCCKMX) aucHWIUIMH  «OCHOBBI  KOMMYyHHKarum», «Teopus
KOMMYHUKaIuu», «Puropukan.

3. Tpeboeanusa Kk pe3yromamam 0ce0eHuss OUCUUNIAURDBL (MOOYA)
B coBokynHOCTH ¢ APYTUMH JUCHUILTMHAMH TpO(WIs AUCHUIUINHA «PycKuil S3bIK ¥ KyJIbTypa peum» HalpaBiieHa

Ha (hOpMHpPOBaHHUE CIEAYIONICH KOMIeTeHINH:

YK-4 - CIOCOOCH OCYIIECTBIIATH JEIOBYI0 KOMMYHHUKAIlMI0O B YCTHOM W mNHChMEHHON ¢(opmax Ha
rocyIapCTBEeHHOM s13bIke Poccuiickoit dexepannn 1 HHOCTpaHHOM(BIX) S3bIKe(aX).

4. Cooeporcanue oucyunaunot (Mo0yns)

Tema 1. SI3BIK U KynbTypa peyH.
Tema 2. KoMMyHHKaTHBHBIE Ka4eCTBA PEUH.
Tema 3. Cuctema (yHKIMOHATBHBIX CTHJIEH JINTEPATYPHOTO SI3BIKA.
Tema 4. Kynbrypa peun u myOIMuHOE BBICTYIUICHHE.
5. O6mas Tpynoemkocts — 108 4., 3 3.e.
6. ®opmMa KOHTPOJISI — 3K3aMeH

AHHOTAIIMA
K padoueii mporpamme aucuuminubl (moayJsi) 51.0.03.01 «I[IpaBoBenenue»

1. Ilens u 3a0auu océoenusn oucyuniunsvl (Mooyns)

OcHoBHas HeJb JUCIUIUINHEL — chOPMUPOBATH 3HAHUS O HOPMax U IMPaBHIIaX PETYIUPYIOMINX OTHOIIEHHS JFOACH
B oOmiecTBe, HEOOXOIWUMBIC JIJIs MPABUIBHOTO WCIOIB30BaHUS HOPMATHBHO-TIPABOBBIX aKTOB B IMPaKTUYECKOM
JIESITETTFHOCTH C IEJIBIO0 TIOBBIIICHUS 3P (PEKTUBHOCTH M OTBETCTBEHHOCTH 3 IIPHHUMAEMBIE PEIICHUS.

Hcxons u3 moctaBneHHON 1EeNH, B IPOIECCe U3YyUSHUS TUCHUIUTMHBI PEeLIalOTCs CEAYIONINE 3a1aUu;

—  HCIIOJIb30BaAHHE HOPMATUBHO-TIPABOBBIX AKTOB B MPAKTUYECKOM AESATENBHOCTH;

—  NpPUMEHEHHE MPABOBBIX HOPM B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHIX;

—  Jlaya OI[EHKW HEMpaBOMEPHOMY MOBEACHUIO U MPEIBUJICHUE €r0 IOPUIUIECKIX TOCIEACTBHIA;

— paboTa ¢ HOpMATUBHO-METOAMYCCKON JINTEPATYPOil, KOJCKCAMU M UHBIMH HOPMATHBHO-IIPABOBBIMU aKTAMU;

—  WCIIONIb30BaHME IOPUINIECKAX MEXaHU3MOB IS 3aIIATHI CBOUX IIPAB.



W3y4yeHne AMCUMIUIMHBI HANpaBlICHO Ha NOATOTOBKY CIELHAJIMCTOB, CHOCOOHBIX pElIaTh 33Ja4d, BO3HHUKAIOLIME IPU
MPOU3BOJICTBE W OKCIUTyaTallMHd W3JENHN SJICKTPOHWKH W HAHOAJIEKTPOHWKH C YYeTOM OOJIaCTH, THIIOB W 3a/1ad
Ipo(eCCHOHATBHO NeSTETFHOCTH B COOTBETCTBHH C MMPO(hecCHOHATEHBIMU CTaHAAPTAMHU:
- 40.058 «MmXeHep-TeXHOJOT IO MPOM3BOJACTBY H3ICIUH MHKpPODJIEKTPOHUKH», KOTOPBIH YTBEPXKIACH IPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoan MuntoctoM Poccnu 29.07.2019 Ne55439;
- 40.104 «CrnenmanucT MO M3MEPEHHI0 MAapaMeTPOB M MOAWGHUKAINH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP»,
KOTOPBII yTBepxkaeH mnpukazoM MmuaTpyna Poccum ot 07.09.2015 Ne593m (B pemakumm, BBeIeHHOH B IEWUCTBHE C
20.01.2019 r. mpuxazom Muntpyaa Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.
2. Mecmo oucyunaunst (moodynsn) ¢ cmpykmype OIIOII BO
Jucnumuna «[IpaBoBenenue» oTHOCUTCS K bioky 1 00s3aTenbHON YacTH IKOHOMHUKO-TIPABOBOTO MOAYJISI OCHOBHOM
00pazoBaTesbHO MPOrpaMMBI 10 HarpaieHHo noArotoBky 11.03.04 DieKTpoHUKa U HAHOAJIEKTPOHHKA, TPOPHIIH
«CoBpeMeHHbIE HH(POPMAIOHHBIE TEXHOJIOTHH B AJIEKTPOHHON TEXHHUKE)

«I[IpaBoBeneHNE) CBA3AHO C TAKUMH JUCIUILIHAMH KaK, « IKOHOMHUKA.

JI1s OCBOCHUS TAaHHOM AHMCIIUILTHHEI, CTYACHTHI TOJDKHBI BIAJCTh CICAYIOMNMHI 3HAHUSAMI: YMETh UCIIONb30BaTh
HOpPMATHBHO-TIPABOBBIC aKTHI, MMETh HABBIKM aHAlN3a KOHKPETHBIX JKM3HEHHBIX CUTYallMd C IOPUIMYECKOW CTOPOHEL,
yMeTb pabotaTh ¢ HWHQOpMAIWed W3 pa3IMYHBIX HCTOYHHKOB; WMETh MpPEICTAaBICHHE O TOCYyJapcTBE U IIpase,
MIPaBOHAPYIICHUN M FOPUINICCKOH OTBETCTBEHHOCTH.

III’ICHPIH.HPIH& TIO3BOJIUT PACIHUPHUTHL TCOPETUUCCKYIO MMOATOTOBKY 6aKaJ1aBpa, MOJYYUTH MPAKTUYCCKUC HABBIKHA B
cthepe mpasa.

3. Tpebosanusn K pe3yromamam 0c80eHuUs OUCUUNIUHBL (MOOYIA)
B coBokymHOCTH ¢ ApyrumH aucuuiuiiHamu npoduiei «CoBpeMeHHble HH)OPMALMOHHbBIE TEXHOJIOTHH B JIEKTPOHHOU
TEXHUKE) AUCLUIIIIMHA ((HpaBOBeZ[eHI/Ie» HampaBJICHa Ha q)OpMI/IpOBaHI/Ie CJICAYIOINX KOMHCTGHLIPIIZ B COOTBETCTBUHU C
®I'OC BO u OIIOII BO mno Hampaeinenuto noarotoBku 11.03.04 DOnexTpoHWKa M HAHOAJIEKTPOHHUKA, NPOGHIH
«CoBpeMeHHBIC HHPOPMAIMOHHBIC TEXHOJIOTUH B YJICKTPOHHOW TEXHHKE» (YPOBCHD OaKalaBpHaTa):
Yuusepcanabnoii komnerenuuii (YK):

- CriocoOeH omnpenensiTh Kpyr 3afad B paMKax IMOCTAaBJICHHOH IeJM M BHIOMpAaTh ONTHUMAJbHBIE CIIOCOOBI MX
pELICHHUS, UCXO/IS U3 ICHCTBYIOLINX MPABOBBIX HOPM, HMEIOLIMXCS pecypcoB U orpanndenuit (YK-2);

B pesynbrate nydenus qucuumingsl «lIpaBoBeieHHE» CTYACHT TOJDKEH:

3HATbD:

— CTIOCOOBI HCIIONIF30BAHNUS ACHCTBYIOIINX IPABOBBIX HOPM JUIS pEIISHNUs MPo(ecCHOHANBHBIX 3a/1a4;
— HOPMAaTHBHO-TIPABOBBIE JOKYMEHTHI B chepe MpodecCHoHaIEHON AeATENbHOCTH;
YMEThb:

— OTIpeNeNATh ACUCTBYIOIINE MPABOBbIE HOPMBI HEOOXOAUMBIE JUTS peIieHus MPo(ecCHOHANBHBIX 33/1a4 B PaMKax
MOCTaBJICHHOM IICNH;

— MCIOJIb30BAaTh HOPMATUBHO-IIPABOBBIE JIOKYMEHTHI B ITPO(ECCHOHAIBLHON JIESTEbHOCTH.

BJIAJETD:

- HaBBIKAMHU pabOTHI C JICHCTBYIONIMMH MPABOBBIMU HOPMaMHU JUIsl ONIPEJIeNIeHNs] Kpyra 3aj1a4 ¥ BeIOopa criocoda
UX pelleHHs B paMKax IOCTaBJIEHHOI 1eny;

- HOpMaTHBHO-TIPaBOBOH 0a30# B cdepe MpodecCHOHaANBEHON eI TENEHOCTH.

4. Cooepicanue oucyuniunst (Mooyns)
Tewma 1. [IpaBonoHMMaHKUE U TUIOJOT U IPABOIOHUMAHUS.
Tema 2. ['ocynapcTBO: IPOUCXOXKIECHUE, IOHATUE U OCHOBHBIE IIPU3HAKHU.
Tema 3. @opMel rocynapcTsa.
Tewma 4. IIpaBo u ero Gpopmsl (ICTOUHUKH). [IpaBOBBIE OTHOIIICHUS.
Tema 5. Cuctema npaBa, IpaBOBasi CHCTEMa, CUCTEMA 3aKOHOIATEIbCTBA.
Tema 6. KOHCTUTYIITMOHHOE TIPaBO.
Tema 7. AAMUHHCTPAaTUBHOE IIPABO
Tema 8. YronoBHOe MpaBo.
Tema 9. I'paxknanckoe mpaso. ['paxkaanckuii mpoiecc.
5. O6mas Tpynoemkocts — 108 4., 3 3.e.
6. @opmMa KOHTPOJISI — 3a4eT

AHHOTAIUSA
K padoueii nporpamme qucuuiinnbl (MoayJisi) 51.0.03.02 «OcHOBbI 9KOHOMHUKH ¥ (PMHAHCOBOM I'PAMOTHOCTH

1. Ilenw u 3a0auu oceoenus oucyuniunvt (Mooyns)
eab: moBbIIIEHHE (QUHAHCOBONH TIPaMOTHOCTH OOYyYaIONMUXCS, CONEHCTBHE (OPMUPOBAHUIO Pa3yMHOIO
(bMHAHCOBOTO TIOBEACHMUS, 0OOCHOBAHHBIX PEUICHWA M OTBETCTBEHHOTO OTHOUICHHS K JHYHBIM (PHMHAHCAM, MOBBHIIICHUE
s pexTHBHOCTH B chepe 3amuThI IPaB MOTpeOuTeNIel (MHAHCOBBIX YCIIYT.
3apgaum:
- (GopmupoBaHHe y 00y4YaAIOMMXCS CHCTEMBI TEOPETHUECKUX 3HAHWN B 00JacTH (PMHAHCOB, ITO3BOJISIONINX HPUMEHSTH
MeTOBI (OPMHUPOBAHUS, PACIIPEICIICHIS U MCTIOF30BAHMS JCHEKHBIX CPEACTB ¥ HHBIX aKTHBOB,;



- aKTyajM3alus CIIOCOOHOCTH OOYYaIOIIMXCs HPUMEHSATh HAKOIUIGHHbIE 10 AMCHMIUIMHE 3HAHUS IIPH  PEIICHUU
po¢heCCHOHATIBHBIX POOIEM B PeaTbHBIX (CMOIEINPOBAHHBIX) YCIOBHSX;
- CTUMYJIHpOBaHHE OOYUYAIOMIMXCS K CAMOCTOSATENBHOW IEATEIBHOCTH 1O OCBOCHHIO AWCIUILIMHBI W (HOPMHUPOBAHUIO
HEOOXOIUMBIX KOMIIETEHITHH.
W3ydenne OUCOWIUIMHBI HAIPABICHO HAa MOITOTOBKY CIEIMAJIICTOB, CIOCOOHBIX pEmaTh 3aJadd, BO3SHHUKAIOIIUE IPH
MPOU3BOJICTBE W OKCIUTyaTallMd W3JIENHN SJICKTPOHUKH W HAHOAICKTPOHWKH C YYeTOM OOJIACTH, THIIOB W 3a/1ad
po¢eCCHOHATBHOM NeSTETFHOCTH B COOTBETCTBHH C MMPO(ecCHOHAIEHBIMU CTaHAAPTAMHU:
- 40.058 «MHXeHep-TeXHOJOr IO MPOM3BOJACTBY H3JACIUN MHKpPODJIEKTPOHUKH», KOTOPBIH YTBEPXKIEH INPHUKA30M
Muntpyaa Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunroctoM Poccun 29.07.2019 No55439;
- 40.104 «Crienpanuct No M3MEPEHHUI0 IMapamMeTpoB W MOAW(HKALMK CBOWCTB HAHOMATEPHAIOB M HAHOCTPYKTYPY,
KOTOpPBII yTBepxaeH npukazomM Muntpyna Poccum ot 07.09.2015 Ne593n (B pemakuuu, BBeIEeHHON B JEHCTBHE C
20.01.2019 r. mpuxazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.
2. Mecmo oucyunaunwvt (modynsn) ¢ cmpykmype OIIOII BO

Hucnnmumaa  «OCHOBBI  (DMHAHCOBOW TPaMOTHOCTH» BXOIUT SKOHOMHKO-TIpaBOBOW Monyins bmoka 1
«JuctumummHel (MOIymH), OOsA3aTeNbHAs YacTh» y4eOHOTO IIaHA HampaBieHUs NoAroToBkd 11.03.04- DmexTpoHHWKa H
HAHORJICKTPOHUKA, PO — CoBpeMEeHHBIE HHPOPMALMOHHBIC TEXHOJIOTHU B JICKTPOHHON TEXHUKE.
OcBoenne muctAUIHHEI «OCHOBBI (DPHHAHCOBOW TPAMOTHOCTH» CBS3aHO C W3YYEHHEM CIEAYIOUINX IUCIHILIHH:
«IIpaBoBeneHne», « IKOHOMHUKAY», «Y IPABICHUE MIPOCKTAMUY, « Y IIPABICHHUE IEPCOHATIOM.

3. Tpeboseanus Kk pe3yromamam 0ce0eHUs OUCUUNIUHDBL (MOOYA)

[Iporecc u3yyeHUs AUCIUIUIMHBI HAIIPaBIeH Ha (pOPMUPOBAHHE AJIEMEHTOB CIEIYIONIEH KOMIIETEHIINH B COOTBETCTBHH C
®I'0OC BO u OITOII BO no ganHOMY HampaBJeHUIO MOATOTOBKU:

YHuusepcanabHoii komnerenuuu (YK):
— CcHoco0OeH OIpeAesiATh Kpyr 3ajad B paMKax IOCTaBJICHHOW LENM M BHIOMPATh ONTHMAaJbHBIE CIOCOOBI MX PELICHHS,
MCXOJIs U3 NEHCTBYIOLIMX MPABOBBIX HOPM, HMEIOLIUXCS pecypcoB u orpannyeHuii (YK-2);
— cHocobeH ympaBisTh CBOMM BPEMEHEM, BBICTpaMBaTh W PEaJM30BBIBATH TPACKTOPHIO CaMOpa3BUTHS Ha OCHOBE
NPUHLMIIOB 00pa3oBaHus B TeueHue Beei k3 (YK-6).

4. Cooepotcanue oucyunaunvt (Mo0yns)
Tema 1. JInuHbIi OFOMKET: JOXOIBI
Tema 2. JInunbiii 6r0KeT: pacxopl. DUHAHCOBOE IIAHUPOBAHUE
Tema 3. Pacdets! n marexxu. Bamora
Tema 4. COepexeHust
Tema 5. Kpenutsl u 3aiiMbl
Tema 6. DOHIOBBII PEIHOK
Tema 7. CtpaxoBaHue
Tema 8. 3amuTa npaB norpedurene
5. O6mas Tpynoemkocts — 108 4., 3 3.e.
6. ®opmMa KOHTPOJISI — 3a4eT

AHHOTAIUSA
K pa6oueii mporpamme aucuumiinHbl (Moayas) 51.0.03.04 «Opranu3anus u ynpasJeHHs MpeInpUsATUSIMI»

1. llens u 3a0auu oceoenus oucyuniunvl (Mooyis)

enp M3ydeHUs: TUCHMILIMHBI (MOAYJs): (OPMUPOBAHKE y CTYICHTOB KOMIICTCHIIMY B OOJACTH IUIAHUPOBAHUS U
VIPaBICHUS TPEHNPUSATACM ¢ OpPraHU3AlMU TPOU3BOJCTBEHHBIX MPOIECCOB, OOCCICYHMBAIOIIUX CIOCOOHOCTh K
CaMOCTOSITETIFHOM TIpoecCHOHaTBHOM AeATENFHOCTH ISl PEIIeHHUs IPON3BOICTBEHHO-X03ICTBCHHBIX 3a/1a4 TIPEIIPHUITHSL
(opraHu3anym) B COBPEMEHHBIX YCJIOBHSIX, HCIIONB3YsI YMEHUS B IIPOBEJCHUN SKOHOMUYECKHUX PacueTOB

3amaun u3ydeHWs TUCIMIUIMHBI (Momysi):: OCBOCHHWE HABBIKOB TPHUHITHS SKOHOMHYECKH OOOCHOBAaHHBIX
MH)KCHEPHO-TEXHUUECKUX ¥ OPTaHM3aIHOHHO-YIPABICHYECKUX PEIICHWH, OIeHKa SKOHOMHYECKOHW 3((PEKTHUBHOCTH
MIPEONPUATHIA W TIPOEKTOB, HATIPABICHHBIX HA COBEPIICHCTBOBAHME YIPABJICHUS MPOU3BOIACTBOM. HAYUUTH aHAJIH3UPOBATH
U IUIAHHPOBATh IPOM3BOJCTBEHHO-XO3SHCTBCHHYIO JCATCIHHOCTh TMPEANPHUATHAS C MPUMEHCHHEM JKOHOMHKO-
OpraHU3aIHOHHBIX METOJIOB.

W3ydeHue AUCIUILTUHBI HAMPABJICHO HA MOATOTOBKY CICIUAUCTOB, CIIOCOOHBIX pEIIaTh MPOOJIEMBI, BOSHUKAIOIIUC

IpU TPOM3BOJCTBE U SKCIUTyaTAllMd HM3IENUN 3JICKTPOHUKH W HAHOAJICKTPOHUKU C y4YETOM OOJIacTH, TUIIOB U 3a/ad
po¢eCCHOHATBHO ETEIPHOCTH B COOTBETCTBHH C MPO()ECCHOHANLHBIMU CTYICHTAMU:

o 40.058 «HX’EeHep-TEeXHOJOT MO MPOU3BOACTBY M3JENUN MHUKPOIIEKTPOHUKNY», KOTOPBIH YTBEpP)KJEH NMPHKAa30M
MunTtpyzaa Poccun ot 03.07.2019 Ne480H u 3apeructpupoBad MuntoctoM Poccun 29.07.2019 Ne55439;
° 40.104 «Crierrranmct 1mo U3MEpeHHI0 TapaMeTPOB M MOJAM(HUKAINN CBOMCTB HAHOMATEPHAIOB U HAHOCTPYKTYP»,

KOTOPBIN yTBepxkaeH npukazoM MuHTpyna Poccum ot 07.09.2015 Ne593w (B pemakumu, BBeIeHHOH B IEWCTBHE C
20.01.2019 r. mpuka3zom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad MuntoctoM Poccun 23.09.2015 .
Ne38983



2. Mecmo oucyunaunsl (moodynsn) ¢ cmpykmype OIIOII BO
JluciumuinHa OTHOCHUTCS K 0a30BOM WacTW y4eOHOTO IUIaHA JJISl MPEToJaBaHus TUCIUIUIMHBI(MOAYJS) 0a30BOH 4acTH
b1.0.03.04. OcBoeHne IUCIUIUIMHBI OTMHMPACTCS HAa 3HAHWSA, YMEHUS W KOMIIETSHIMH, NPHOOpPETEHHBIE B IpoIecce
M3y4YeHHsI 00ecIeunBaronuX TucMiuine: Maremarnka MHpopmaTuka [IpaBoBeneHme.

Pa3paboTka eqMHUYIHBIX TEXHOJIOTHYECKUX MPOIECCOB U PEKOMEHIAINHA M0 YCTPAHEHHUIO U MIPELYIIPEKACHUIO OPaKoB B
MIPOU3BOJICTBE M3JCTUH  MHUKPOIJIEKTPOHUKH (mpodeccrmoHanbHbIli  ctapmapT 40.058  «MmkeHep-TeXHOJIor o
MIPOM3BOJICTBY M3JENTHI MUKPOIJIEKTPOHUKIY, KO B, ypoBeHb KBanudukammu 6).

PazpaboTka THITOBBIX TEXHOJOIMYECKUX IPOIECCOB U IUNIAHMPOBOK PabOYMX MECT M MPOM3BOJCTBEHHBIX Y4aCTKOB Ha
NIPOM3BOJICTBE M3AENHUH  MHUKPODJICKTPOHMKH (mpodeccroHanbhblii  cranmapt 40.058  «MHkeHep-TeXHOJIOT 1O
MPOU3BOJCTBY M3/CIHIA MUKPOIICKTPOHUKIY, KoA C, ypoBeHb KBanudukauuu 6).

CoBepILEeHCTBOBaHUE TIPOLIECCOB M3MEPEHHUH MapaMeTpoB M MOJU(UKAIIMK CBOHCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP
(mpodeccuonanpupiii  crapmapt 40.104 «CrnenuanuctT 1O UW3MEPEHUIO IapaMeTpoB W MOAWGHUKAIUU  CBOMCTB
HAHOMATEPHAIOB i HAHOCTPYKTYp», Koa C, ypOBeHb KBaTH(PHUKAIHH 6).

3. Tpebosanusa Kk pe3yiromamam 0ce0eHuss OUCUUNIAURDBL (MOOYA)
BbImmycKHUK TOTDKEH 00J1a/1aTh CIIEAYIONIMMH KOMITCTEHIIHAMHI
-. Croco0eH ompenenaTh KpyrT 3a/1ad B paMKax ITOCTaBJICHHON IETIN U BBIOWPATh ONTUMAJIbHBIE CIIOCOOBI UX PEIICHHM,
HCXOJS U3 ICHCTBYIONIMX NPABOBEIX HOPM, HIMCIOLIHMXCS PecypcoB K orpaHnueHui( YK-2);
-- Crtoco6eH OCYIIECTBIATh CONMATbHOE B3aUMOICHCTBIE M PEaTM30BBIBATH CBOIO poJib B Komawse (YK-3).

B pe3synbTaTe 0CBOGHUS JUCIMILIMHBI 00y4YaIOMUNACs TODKEH:
3HaTh:

- BUJBI PECYPCOB M OTPAHWYCHHUI IS peHIeHus NMPo(hecCHOHATBHBIX 3a1a4;0CHOBHBIE METOABI OIIEHKH PA3HBIX CIOCOOOB
pemieHus 3anad; JEHCTBYIOIIEe 3aKOHOJATENBCTBO M MPABOBBIE HOPMBI, pEryIHPYIOUIME MPo(ecCHOHANBHYIO
nestenpHOCT (YK-2.1.)

- OCHOBHBIC IIPUEMBl W HOPMBI COLMAILHOTO B3aMMOJCHCTBUS;0CHOBHBIC IIOHATHSI W METOABl KOH(QINKTOJIOTHH,
TEXHOJIOTUH MEKJIMYHOCTHOM M rPyNIOBOM KOMMYHHKAIIUK B ienioBoM B3aumoaeiicteuu (YK-3.1.)

VYMmeTs:

- IPOBOJIUTH aHAJM3 TTOCTaBJICHHON LeJ U ()OPMYIHPOBATH 3a/1au, KOTOPbIE HEOOXOIMMO PEIIUTh IS €€ TOCTIKCHNS;
aHAIM3UPOBAaTh AIbTEPHATUBHBIE BAapHAHTBl ISl JOCTHXKEHMsS HAMEUEHHBIX PE3yJbTaTOB; MCHOIb30BATH HOPMAaTHUBHO—
MPaBOBYIO JOKYMEHTALHIO B cdepe npodeccnonanpHoit aestensroctu (YK 2.2.)

- YCTaHABIMBATh W MOJJCPKUBATH KOHTAKTHI, 00ECIICUHNBAIOIINE YCIEUTHYIO paboTy B KOIJICKTHBE; IPIMEHATH OCHOBHEIE
METOJIbI U HOPMBI COIMATILHOTO B3aMMOJICHCTBYS IS pealu3allii CBOeH pou U B3auMoIeHCcTBUS BHYTpH KoMauabl( YK-
3.2)

Bnagers:

-METOAMKaMH pa3pabOTKK LENU U 33734 MPOEKTa;METOJaMH OLEHKH MOTPEOHOCTH B pecypcax, NPOJOIDKHTEIBHOCTH U
CTOMMOCTH MPOEKTa; HaBBIKAMH PabOTHI ¢ HOPMATHBHO-IIPaBoBO# HokymeHTarumeii (YK -2.3)

-IPOCTEUIIMHU METOIAMH U IPHEMaMH COLIMATBHOTO B3aUMOIeCTBHUsI U paboTsl B koMaHae (YK-3.3.)
[Iprobpectn onbIT AeATENbHOCTH: S((HEKTHBHOIO HCIONB30BaHUS IPOM3BOACTBEHHBIX (OHAOB, TPYIOBBIX H
MaTepHaIIbHBIX PECYPCOB MPEANPUATHS U €0 CTPYKTYPHBIX NOApa3AeIeHU

4. Cooepotcanue oucyuniunvt (Mo0yns)
Tewma 1. [Ipenmpusitre B 510Xy MUPPOBOH IKOHOMUKHA APXHUTEKTypa MPeInpUsTHI
Tema 2. OpraHuzaryst IPOU3BOACTBEHHBIX 1 HHHOBAIIMOHHBIX MPOIIECCOB MPEATIPUATHS
Tema 3. OcHoBBI MeHeKMeHTa OT[eHKa YKOHOMUIECKOH 3P PEKTUBHOCTH NEATEINEHOCTH MPEITPHATHS.
5. O6mas Tpyaoemkoctb — 108 1., 3 3.¢.
6. @opMa KOHTPOJISI — 3a4eT

AHHOTAIMSA
K padoueii nporpamme qucuunaunsl (Moayisi) 51.0.04.01 «®u3nyeckas KyJabTypa U CIOPT»

1. I]ens u 3a0auu oceoenus oucuyunaIunbl (M0Oya)

Lenv oucyunnunvl « Quzuneckas Kyibmypa u cnopmy COCTOUT B (POPMHUPOBAHHHM MHUPOBO33PEHHS M KYJIBTYPbI
JUYHOCTH, OONafaromeil TpaXJaHCKOW MO3WIMEH, HPaBCTBEHHBIMH KAadyeCTBaMH, YyBCTBOM OTBETCTBCHHOCTH,
CaMOCTOATENLHOCTBIO B TIPHHSATHH PEIICHUH, HHUILIMATHBOM, TOJIEPAHTHOCTHIO, CIIOCOOHOCTHIO YCTICITHOM COIMANN3alii B
o0IecTBe, CHOCOOHOCTBIO HCIOJIB30BATh pa3sHOOOpasHble (HOpMBI (PU3NUECKON KyNbTYphl M CIIOpTa B IOBCEIHEBHON
JKU3HU JJIs1 COXPAHEHUS M YKPETUICHHSI CBOETO 3/J0POBBSI M 3/I0POBbSI CBOMX OJIM3KUX, CEMBH M TPYJIOBOTO KOJIJIEKTHBA JUIS
Ka4eCTBEHHOH ®M3HNU 1 3 (HheKkTHBHON NpoheccnoHaNBLHOM NeITeTbHOCTH.

3adauu oucyuniuHbl HANPAGIEHvl HA.

1. OG6ecrieueHue MOHUMaHHMA PONU (pU3MYECKOH KyJIbTYphl B pa3BUTHH JIMYHOCTH M IOATOTOBKE €€ K
npodeccrnoHaTbHOM NEATETHPHOCTH.

2. ®opMHUpOBaHHE MOTHBAI[HOHHO-I[EHHOCTHOTO OTHOUIICHHS K (DU3NUECKOH KyJbType, YCTAHOBKH Ha 3I0pPOBBIHA
CTHJIb )KU3HH, IOTPEOHOCTH B PETYJIAPHBIX 3aHATHAX (PU3UUECKUMHU YIIPaKHEHUSIMU.

3. OsnazeHue CHCTEMOW CHELUATbHBIX 3HAHUW, NPAKTHYECKUX YMEHHH W HaBBIKOB, O00ECIECYMBAIOIIUX
COXpaHEeHHE U YKPEIUICHHE 30POBbhs, (POPMUPOBAHNE KOMIIEHCATOPHBIX MTPOIECCOB, KOPPEKIINIO UMEIOIINXCS OTKJIOHECHHUH



B COCTOSIHUHM 3/10pOBbsI, ICUXMYECKOE OJaronoyyyre, pa3BUTHE M COBEPIICHCTBOBAHME IICUXO(U3NYECKUX CIOCOOHOCTEH,
(dopmupoBanue NpodecCHOHANIBPHO 3HAYNMBIX Ka4eCTB U CBOICTB JIMYHOCTH.

4. ApmanTanuio OpraHu3Ma K BO3JACHCTBHIO YMCTBEHHBIX M (DM3MUCCKHX HArpy30K, a TaKXKe paclINpeHHe
(YHKIIMOHATBHBIX BO3MOKHOCTEH (PU3NOTOTHIECKUX CHCTEM, MOBBIIIEHHE CONPOTUBIIIEMOCTH 3aIIUTHBIX CHII OPTaHU3MA.

5. OsmageHue METOANKOW (OPMHUPOBAHMS W BHINIOJHEHUS KOMIUIEKCA YHPAKHEHHH 03TOPOBUTEIHHOM
HAINpaBICHHOCTH AJISI CAMOCTOSITENBHBIX 3aHATHH, CIOCO0AMH CAMOKOHTPOJIS M MPU BBIIOIHCHUH (PU3UIECKUX HATPY30K
Pa3IMYHOTO XapaKkTepa, MPaBIIaMH JINYHON TUTHEHBI, PAlIMOHAIFHOTO PEKIMa TPyAa U OTAbIXA.

6. OBianeHue CpeAcTBaMU M METOJAaMH HPOTHBOACHCTBUS HEOJIAroNpHUATHBIM (aKTOpaM U YCIOBUSM TpYJa,
CHIDKCHUS YTOMJICHUS B TIpoLiecce MPOodecCHOHaIbHON AEATEIBHOCTH U MOBBIILICHNS KA4eCTBa PE3YJIbTaTOB.

W3y4yeHne AMCUMIUIMHBI HANpaBlIeHO HAa MOATOTOBKY CIELHAIMCTOB, CHOCOOHBIX pelIaTh 3aJadd, BO3HHUKAIOLIME IPU
MIPOU3BOJICTBE U OKCIUTyaTallMM M3JENUN SJIEKTPOHUKH M HAHOAJIEKTPOHMKM C Yy4eToM o0JIaCTH, THUIIOB U 3ajad
podeCcCHOHANBHOMN JIESITENIEHOCTH B COOTBETCTBUH € NMPOYECCHOHAILHBIMU CTaHIapTaMU:
- 40.058 «MH)eHEep-TEXHONOr MO MPOU3BOACTBY H3ACIUNA MHUKPOIJIEKTPOHUKH», KOTOPBIM YTBEPKAECH NPUKA30M
Muntpyna Poccun ot 03.07.2019 Ned80n u 3apeructpupoan MuntoctoM Poccun 29.07.2019 Ne55439;
- 40.104 «CrneuuanucT 1Mo M3MEPEHHI0 MAPaMETPOB M MOAU(DHUKAINH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP»,
KOTOPBIH yTBepxkaeH mnpukazoM MmuHTpyna Poccum ot 07.09.2015 Ne593w (B pemakumm, BBeIEeHHOH B ICWUCTBHE C
20.01.2019 r. mpuka3zom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad MuntoctoM Poccnn 23.09.2015 .
Ne38983.

2. Mecmo oucyunaunst (modynsn) ¢ cmpykmype OIIOII BO

Hucnnmimza «®Pusndeckas KyiabTypa W crnopT» BxomuT B biox 1. O6s3aTenpHyI0 4yacTh y4eOHOTO ILTaHA
HanpasyeHus: moAroToBku 11.03.04 DnekTpoHHKa U HAHOAJIEKTPOHUKA. Jlucuuruimaa « Qusuueckas Kyibmypa u cnopmy B
cooTBeTcTBUH ¢ DeseparbHBIMU TOCYIApCTBEHHBIMU 00pa30BaTEIbHBIMU CTaHJAPTAMU BBICIIETO O0pa30BaHUS SIBIACTCS
0053aTeIbHON A U3yUCHHUS.

Jisa u3ydenus aucuuiuinHbl «@u3udeckas KyabTypa M CHOPT» HEOOXOMUMBI CIEAYIOUINE 3HAHWSA, YMEHHS U
HaBBIKH: 3HAHWUS aHATOMHH YEJIOBEKa, PU3NUECKON KyJIbTyphl KaK CpPeJCTBA YKPEIUICHHS 310pPOBbs, YMEHUsS BIaJETh CBOMM
TEJIOM, HaBBIKM (popMHUpOBaHMs (PU3NUECKUX KauecTB, OCBOEGHHBIE B Kypce cpenHel 00I1eo0pa3oBaTeIbHON HIKOJIBI MM
cpeaHeM npodeccuoHaNEHOM 00pa30BaTeIbHOM YUPEXKICHNH; B Kypce IPUKIIaAHON PU3NIEeCKON KYIbTYpHI.

[lepedenp mocnenyomuX Y4eOHBIX AWUCHUIUIMH, U KOTOPBIX HEOOXOJMMBI 3HAHWS, YMEHHS W HaBBIKH,
(dopMupyemble TaHHOH Y4eOHOM ANCIUIUIMHOM:

- IOHATHA U YCBOCHHBIE 3aKOHOMEPHOCTH, PHOOPETEHHBIC HABBIKA U YMEHUsI, CIOCOOHOCTH, C(hOPMUPOBAHHEIE B
Kypce «®Dusnueckast KyJbTypa U CIIOPT», OyIyT MCIONB30BaHEl B COLMAIBHON M MpO(ecCHOHANbHON AEATEIbHOCTH UIs
BO3MOYHOCTH TIOJJICP KaHMsI K COBEPIIEHCTBOBAHMS (Pr3UIecKol paboTOCTIOCOOHOCTH.

Hucuunnmnaa «®Pusuueckas KyiabTypa M CIOPT» HMEET TPYIOEMKOCTh 2-¢ 3adeTHhle eAuHUIBI ((hopmy
aTTeCTallly — 3a4eT).
3. Tpebosanusn K pezyromamam 0ce0eHuUs OUCUUNIUHBL (MOOYA)

[Iponecc u3ydeHUs AWCHMIUIMHBI HANpaBlIeH Ha (OPMHUPOBAHUE SIIEMEHTOB CIEAYIOUINX MPO(eCcCHOHAIBHBIX
koMmrreteHIT B cootBeTcTBHH ¢ ®I'OC BO m OIIOIT BO mno nampamienuto moarotoBku 11.03.04 «DnekTpoHuKa u
HAHO3JIEKTPOHUKA!

YHHBEpCaIbHBIMHU KoMneTeHmsamMu (YK):
YK-7 - crocoGeH moaaepuUBaTh JAODKHBIH YPOBEHb (PU3NUECKOW IMOATOTOBICHHOCTH JJIsi 00ECIIEYCHHSI TOTHOIEHHOM
COIMAITLHOM 1 TIPO(HECCHOHATLHOU e TEIILHOCTH.

4. Cooeporcanue oucyunaunst (Mooyn)
Tema 1. ®duzndeckas KynpTypa B IpohecCHOHATIBHON OATOTOBKE 00YUYarOIIXC s
Tema 2. ConnalibHO-0MOJIOTHUECKHE OCHOBBI (PU3NYECKON KYIbTYphI
Tema 3. OcHOBBI 310pOBOTr0 00pa3a xu3HU. du3znueckas KyJbTypa B 00ecIieueHHN 3/10pOBbs
Tema 4. Uctopus craHoBieHUs U pa3BuTust OnuMnuiickoro ABkeHus. YHusepcuansl. Mcropus xommnexcoB I'TO u
BI'TO. HoBsrit Beepoccunticknit @u3KynbTypHO-CIIOPTUBHBIH KOMIUIEKC
Tema 5. YMcTBeHHas n pu3nyueckas paboTocrnocoOHOCTh obydatommuxcs. CpencTBa Gpr3ndecKoit KyabTyphl B CLIOPTa B
PEryInpoBaHUH
paboTociocoGHOCTH
Tema 6. MoTuBamus B chepe pruzndeckoit KynpTypsl u criopta. [IpodiaeMbl GopMHpPOBaHUS MOTHBAIIMN Y O0YJIAIOIUXCS K
3aHATHAM (PU3NUECKOHN KyNIBTYPOil M CHOPTOM
Tema 7. Metouueckre OCHOBBI ITPOBECHUS CAMOCTOSITENBHBIX 3aHATHH (PU3NUSCKUMU YIIPaKHEHUSIMHU
Tema 8. OcoOeHHOCTH 3aHATHI MHAMBUAYAJIbHBIM BHJIOM CIIOPTa MM CUCTEMOH (DPM3MUYECKHUX YIPAKHEHUN
Tema 9. OCHOBBI CaMOKOHTPOJIsI 00Y4aIONINXCSl, 3aHUMAIOIINXCS PU3NYECKUMHU YIPAKHEHUSMH U CIOPTOM
Tema 10. [IpodeccronanbHo- npukiagHas Gu3ndeckas moJroToBKa
(IITI®IT) obGyuaromuxcs
5. Obmast Tpy10eMKOCTb — 72 4., 2 3.€.
6. @opmMa KOHTPOJISI — 3a4eT

AHHOTAIUSA
K padoueii nporpamme qucuuminabl (Moayas) b1.0.04.02 «be3onacHoCTh :KU3HEAESITETHHOCTH



1. I]enw u 3a0auu oceoenus oucyuniunovt (MoOyisn)

Lenb qUCIUIIIMHBL « Be30macHOCTh KHU3HEACATEIBHOCTI» KaK HAYKH :

— COXpaHEHHe 3J0pOBbS M IKHM3HH 4YeJOBeKa B TexHocdepe , 3aluTa ero OT OHACHOCTEH TEXHOTeHHOIo
aHTPOIOTEHHOTO , IPUPOIHOTO MIPOUCXOKACHUS U CO3/IaHKHEe OE30MaCHBIX , KOM(BOPTHBIX YCIOBHI KU3HECATEILHOCTH;

— (¢dopmupoBaHHe 00IIETPOHECCHOHATFHON KYIbTYPHI 0€301MacHOCTH ( HOKCOJIOTHIECKON KYJIBTYPHI) ;

NPUMEHUMENLHO K Y4eOHOMY Npoyeccy .

— (QopMHpOBaHHE MUPOBO33PEHUS U BOCITUTAHUE Y CTYICHTOB COIMAILHON OTBETCTBEHHOCTH 3a TOCIEACTBHS CBOCH
Oyayuiel mpodecCUOHAIBLHOW JAEITeIbHOCTH;

— OCBOCHHE TEOPETHMYECKHX , OPraHM3allMOHHO-IPAaBOBBIX M METOJUYECKHX OCHOB obecriedeHus Oe3onacHoOu
JKU3HEICATCILHOCTH |

— TpUOOpETCHHE 3HAHWHA MO HIACHTU(GUKAIMH W MPOGUIAKTUKE OMACHOCTEH B PA3IMYHBIX YCIOBUSAX JKU3HU H
JIESITETbHOCTH YEJI0BEKA .

OCHOBHBIE 33/1a41 TUCLIUILTHHBL:

— TpHOOpeTeHNe TIOHUMaHUS MPOOJIeM YCTOWIMBOTO Pa3BUTHS , 0OecIieueHUsI O€30MMaCHOCTH JKU3HEIEATEIIPHOCTH U
CHIDKCHUSI PHCKOB , CBS3aHHBIX C JACATEIbHOCTBIO YEIOBEKA,;

— OBIAJICHHE MPHEMaMH palMOHATU3ANNN 0E30MaCHON JKU3HEIESTeIbHOCTH, OPHEHTHPOBAHHBIE HA CHIDKCHHS
aHTPOIOTEHHOTO BO3JIEHCTBHS HA OKPYXKAIOUIYIO Cpely U obecnedeHne 6e30acHOCTH JIMYHOCTH U 00IIEeCTBa,;

— (QopMHpOBaHUE KYJIbTYPHI OE30MACHOCTH , YKOJIOTHYECKOTO CO3HAHMS M PUCK OPUCHTHPOBAHHOTO MBIIUICHUS , TIPH
KOTOPOM BOMPOCHI O€30MaCHOCTH W COXPAaHEHHUS 370POBbsS PACCMATPHBAIOTCS B KAYECTBE BAXKHEHIIUX TPUOPHUTETOB
JKU3HEICATCILHOCTH YCIIOBEKA

— (QopmupoBaHUE KyJIbTYyphl MPOGECCHOHATIBHON OE30MacHOCTH , CIOCOOHOCTEH HWACHTH(HMKAIIMUA OMACHOCTH U
OLIEHMBaHMS PUCKOB B chepe NMpodhecCHOHaIbHON AEATEIBHOCTH ;

— (QopMHpOBaHHE TOTOBHOCTH MNPHUMEHEHHsS NPO(MECCHOHANBHBIX 3HAHMNA U1 MUHHMHU3AIUN  HETATHBHBIX
TIOCTICICTBHH , oOecreueH s 0€30MacHOCTH U yIyUIIeHHS YCIOBUU TpyIa B chepe mpodecCHOHaTbHOMN NesITeIHHOCTH ;

— (dopMHpOBaHHE MOTHBAIMH U CIIOCOOHOCTEH IS CAMOCTOSITEIBHOTO MTOBBILICHUS] YPOBHS KYJIBTYPhI 0€30I1aCHOCTH

— (QopmupoBaHHE CIIOCOOHOCTEH K OIEHKE BKJIaJa CBOCH MPEIMETHOHN O0JIAaCTH B pelIeHne mpobieM 0e30IacHOCTH U
JUISL apTyMEHTHPOBAHHOTO 0OOCHOBAHMS CBOMX PEIICHUH C TOUKH 3peHHUS O€30IIaCHOCTH

— OBJIAJICHUE NTPHEMaMHU U CIIOCO0aMH OKa3aHWUs NEPBOH IOMOIIY B SKCTPEMAJIbHBIX M YPE3BbIUAHBIX CUTYALUSIX .
W3y4eHne AMCHMIUIMHBI HANpaBIEHO Ha TOATOTOBKY CIELHUAJIMCTOB, CIOCOOHBIX pelIaTh 33jayd, BO3ZHHMKAIOIINE MpPU
MIPOU3BOJICTBE U OKCIUTyaTallMM H3JEJIUH SJICKTPOHUKUM M HAHODJIEKTPOHMKM C Yy4eTOM oO0JIaCTH, THUIIOB U 3ajad
npodecCHOHANBHOM NEeSITENFHOCTH B COOTBETCTBUH € MPOGECCUOHATIBHBIMU CTaHJapTaMHU:
- 40.058 «MHXeHep-TeXHOJOI 10 MPOU3BOJACTBY H3JCIUI MHKPOIJIEKTPOHUKHU», KOTOPBIH YTBEPXKIEH IPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunroctoM Poccun 29.07.2019 Ne55439;
- 40.104 «CrnenuanucT Mo W3MEPEHHI0 MApaMeTPOB W MOIU(UKAIINH CBOWCTB HAHOMATEPHAIOB W HAHOCTPYKTYPY,
KOTOpPBII yTBepxkaeH npukazoM MuaTpyna Poccum ot 07.09.2015 Ne593w (B pemakumu, BBeIeHHOH B AEUCTBHUE C
20.01.2019 r. mpuxa3zom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 .
Ne38983.

2. Mecmo oucyunnunwt (modyns) é cmpykmype OINIOII BO

JucnumimHa «be30macHOCTh JKU3HENEITEILHOCTH» OTHOCHTCS K o0s3aTensHO yacTu bioka 1 «/lucruminHbl
(Momynn)» OCHOBHOW 0O0pa3oBaTeNbHON mporpamMmbl IO HampaBieHHo moarotoBku 11.03.04 DnektpoHuka w
HaHORJIEKTPOHHKA , Ipoduis « CoBpeMeHHBIE HH()OPMAITOHHBIE TEXHOJIOTHH B AIEKTPOHHON TEXHHUKE .

JlucuuniyHa MO3BOJMUT PACHIMPUTh TEOPETHYECKYI0 IOATOTOBKY OakaylaBpa MO COXPAHCHHWIO U YKPETUICHHIO
3II0POBBS , MOIYIHUTh MPAKTUICCKUE HABBIKM 110 HACHTU(UKAIIMI ONACHOCTEH M IEHCTBUH B Pa3INYHBIX IKCTPEMAIBHBIX U
Ype3BBIUANHBIX CUTYAINIX , CO3/1aBaTh M MOAJIEPKUBATh O0€30IacHbIE YCIOBHS KIU3HEIEATEILHOCTH , OKa3bIBaTh IIEPBYIO
MOMOILb B Pa3NIUYHBIX YCIOBUAX KU3HU U IEATEIbHOCTH .

3. Tpebosanus Kk pe3yromamam 0ce0eHUs OUCUYUNTURDBL (MOOYA)

B coBokymHOCTH ¢ nmpyrumu aucuuruiiHamu npodwis « CoBpeMeHHBICHH(OPMAIIMOHHBIE TEXHOJOTHH B
AJNIEKTPOHHON TEXHHKE » JUCIUILTHHA «Be30macHOCTh KU3HEACATSIIFHOCTIY HAIpaBIcHa Ha (pOpPMUpPOBaHUE CIEIYIOMICH
yrugepcanvroti komnemernyuu (YK) B coorBerctBru ¢ ®I'OC BO u OITOIT BO no nanpasnenuto monrotosku 11.03.04. —
DJNEeKTPOHNKA U HAHOIJIEKTPOHUKA (YpOBEHH OaKalaBpHaTa):

VYK - 8 — criocobeH co3aBaTh U MOAEPKUBATH O€30MaCHBIE YCIOBHS JKU3HEACATEIIFHOCTH , B TOM YHCIIE TIPH
BO3HHMKHOBEHUU YPE3BBIYANHBIX CUTYyaLUN .

B pesynpraTe H3ydeHNs TUCIUILIHNHEL « be30macHOCTh KI3HENeATENFHOCTH » CTYASHT JOJDKECH:

3HATD:

—  TEOpeTHYECKHE OCHOBBI O€30MIaCHOCTH YKU3HEICITEIHHOCTH B CHCTEME « YEJIOBEK-Cpela OOUTaHI;

—  OCHOBBI B3aUMOJICHCTBUS YCIIOBEKA CO CPENIOi OOUTAHUS U PAIlMOHATIBHBIC YCIOBHS JICITEIBHOCTH ;

—  aHaTOMO-(hU3UOJOTHUYCCKUE MOCTICICTBHS BO3JACHCTBHSI HA YCIOBCKA TPABMUPYIOLINX U BPEAHBIX (DAKTOPOB;

—  HACHTU(GUKAIUIO TPABMHUPYIONINX M BPEIHBIX (DAKTOPOB OMACHBIX M YPE3BBIUANHO OMACHBIX CUTYAIlHH ;

—  KJIACCU(HKANKIO U HMCTOYHHKH YPE3BBIYAHHBIX CUTYAI[M MPHUPOJHOTO M TEXHOTCHHOTO MPOUCXOXKICHUS
;TIPU3HAKU U TIOCIIEACTBUS OMACHOCTEH , crmocoObl 3amuThl o7 YC, IPUHIMIB OpraHU3alud Oe30MacCHOCTH TpyJa Ha
MPEINPHUATHN , TCXHUIECKHE CPEAICTBA 3aIIUTHI JItojei B ycaoBusax UC;



—  METOJbl , NPHHUMIIBI U CIOCOOBI 3alIUThl OT HETaTHBHBIX (DAaKTOPOB NPUMEHHUTENHFHO K cdepe CBOeiH
npohecCHOHAILHON IEITeNbHOCTH;

—  OCHOBHBIE CIIOCOOBI U MIPUEMBI OKa3aHUs IIEPBOH IIOMOIIN B PA3JIMYHBIX YCIOBUSAX JKH3HH U JESTEILHOCTH .

YMETh:

—  MOCHTHQHMIUPOBATH ONIACHOCTH CPEAbl OOUTAaHMS YeNOBEKa M OLEHUBATh PUCK UX peaU3aLliH,

—  TOIePKUBATH OE30MacHBIE YCIOBHS JXKM3HENCATECIBHOCTH , BBUABIATH NPU3HAKH , NPUYMHBI M YCJIOBUA
Bo3HHKHOBeHH YC , OolleHMBATh BEPOSTHOCTh BOSHUKHOBEHHMS MOTEHIMAIBHON ONMACHOCTH W NPUHHMATO TMEPHI IO ee
MIPEAYTPEKACHHIO ;

—  IUIAaHUPOBATh ¥ OCYLIECTBIISITH MEPONPHUATHH MO MOBBILICHUIO YCTOMYMBOCTH TPOWU3BOJCTBEHHBIX CUCTEM U
00BEKTOB ;

— BbIOMpaTh METOABI  3alIUTHl OT OIIACHOCTEH NPHUMEHHUTENBFHO K cdepe cBoeil mnpodeccrnoHaIbHON
JIeSITEIFHOCTH U crtocoObl obecriedeHust KoM(OPTHBIX, 0E30MaCHBIX YCIOBUI )KHU3HEACATEIBHOCTH |

—  OKa3blBaTh INEPBYIO IOMOIIbL B Pa3IMYHBIX CHTYALUSX .

BJIAJETD:

—  3aKOHOJATEJIbHBIMH U NIPABOBBIMH OCHOBAaMH B 00JIaCTH O€30MaCHOCTH )KU3HEACATEILHOCTH YEJIOBEKA;

—  TpeOoBaHMAMH 0€30ITACHOCTH TEXHUIECKHUX PETIIAMEHTOB B cepe nmpodeccHoHaTFHON IeATENFHOCTH |

—  crnoco0aMHy M TEXHOJIOTHSMH 3alUTHI B YPE3BBIYAIHBIX H OKCTPEMAIBHBIX CHUTYaLHsX ;

—  TNOHATUHHO-TEPMHHOJIOIMYECKUM armapaTroM B 00jacTi 6e301acHOCTH ;

- METOoAaMHM TIPOTrHa3UpOBaHUA BO3HUKHOBEHUS OIACHBIX U l{pSquaﬁme chyauHﬁ , HaBBbIKaAMH IIO
MMPUMEHECHUTIO OCHOBHBIX METOJI0B 3allIUTHI B YCJIOBUAX ucC 5

—  OCHOBHBIMH NPUEMaMHM , METOJIAMH M CLIOCOOAMU OKa3aHUsl IEPBOW IIOMOIIH.

4. Cooepotcanue oucyuniunvt (Mo0ys)
Tema 1. OCHOBHBIC TIOJIOKEHUS M PUHIIHITEI 00ECIICUCHIs 0C30MACHOCTH KU3HEIEATSILHOCTH

Tema 2. Menuko-010JIOTHYeCKHEe OCHOBBI 0€30aCHOCTH JKU3HEIESITEIILHOCTH
Tema 3. [Icuxonorus 6€30MaCHOCTH ACITEITHHOCTH

Tema 4. CounanabHbIe OITIACHOCTHU

Tema 5. buosnoruueckue ornacHOCTH

Tema 6. Jxonornvyeckre ONacHOCTH

Tema 7. XuMu4eckre HeraTHBHbBIE (PaKTOPHI

Tema 8. TexHOT€HHBIE ONTACHOCTH .

Tema 9. DxcTpeManbHbIe CUTYaIlUN

Tema 10. UpesBbIyaitHble CHTyaIH

Tema 11. UpesBbiuaiinble cuTyaliy OpUPOAHOTO XapakTepa

Tema 12. UpesBbluaiiHble CUTyallMd TEXHOTEHHOI'O XapakTepa

Tema 13. UpesBbiuaiiHble CUTyalMK YKOJOTHUYECKOTO XapaKTepa

Tema 14. OcHOBHBIE CIIOCOOBI U CPECTBA 3aALIUTH HACEICHUS

Tema 15. [IpaBoBble 1 HOPMATUBHO-TEXHUYECKHE OCHOBBI YIIPABJICHUs 0€30IIaCHOCTH JKU3HEACATEIILHOCTH
Tema 16. [lepBass momolIb IPH Pa3IUUHBIX YCIOBHAX

5. O6mas Tpynoemkocth — 108 4., 3 3.e.

6. @opMa KOHTPOJIS — 3a4eT

AHHOTALUA
K padoueii nporpamme aucuumauabl (Moxayas) 51.0.04.03 «Ikojorus»

1. I]ens u 3a0auu oceoenus oucyunaunovl (MoOyis)

ILlenvro MUCUUIUIMHBL SABJISETCS (POPMHPOBAHUEC Y OOYYAIOUIMXCS JKOJOTHYECKOTO MHPOBO33PCHUS M YMCHUS
HCTIOJIb30BaTh 3KOJOTMYCCKHE 3aKOHBI W TPUHIIUIBLL JUTS MPHUHATHS MPOCKTHBIX PEIICHUN B CBOEH MPOQECCHOHATBHON
JCATCIIBHOCTH.

3adauu TUCIMTUIMHBL:

= JaTb 3HaHUA O CTPYKTypEe H (l)yHKIII/IﬂX J)KMBOI'O Ha IUIaHETe 3eMIId. OHpeﬂeJ’II/ITL OCHOBHBIC IIOHATHUA
paCCManHBaeMOﬁ 00J1aCTH 3HAHUIA: nonyJjdnus, 9KOCucTeMa, 6I/IOCOIII/IOTCXHI/I‘IGCKE[H cucTreMa, 6H00(1)epa;

= C(l)OpMPIpOBaTL MpaBUJIIbHOC OTHOLICHUEC CTYACHTOB K IpUPOAEC Ha OCHOBC CBGHCHI/Iﬁ 0 [OpUPOAHBIX
3aKOHOMEPHOCTAX,

-  PaccCMOTPETh OCHOBHBIE OMOTCOXMMHUYECKHE LMKl B COUYCTAHHM C TIIOOATBHBIM XapaKTEPOM YEIOBEUECKOH
JIeSITETbHOCTH.
W3y4yeHne AMCUMIUIMHBI HANpaBlIeHO Ha MOATOTOBKY CIELHAJIMCTOB, CHOCOOHBIX pelIaTh 3aJadd, BO3HHUKAIOLIME IPU
NIPOM3BOJICTBE M OKCIUTyaTallud W3ZEIMH DJIEKTPOHMKHM W HAHOIEKTPOHUKM C Y4YeTOM OOJIaCTH, THUIIOB M 3ajad
poQeCCHOHANBHOMN NESTENFHOCTH B COOTBETCTBUH € MPO(ECCHOHATHBIMU CTaHIaPTAMHU:
- 40.058 «MmXeHep-TeXHOJOT IO MPOM3BOJACTBY H3ICIUH MHUKpPODJICKTPOHUKH», KOTOPBIH YTBEPKICH IPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoan MuntoctoM Poccnu 29.07.2019 Ne55439;



- 40.104 «Crienpanuct 1o M3MEPEHHUI0 IMapaMeTpoB W MOAWU(HKALMK CBOWCTB HAaHOMAaTEPHAIOB M HAHOCTPYKTYPY,
KOTOPBIN yTBepxkaeH npukazoM MuuTpyna Poccum ot 07.09.2015 Ne593n (B pemakumm, BBeIEeHHOH B AEWCTBHE C
20.01.2019 r. mpuxazom Muntpyna Poccun ot 14.12.2018 Ne807H) n 3apeructpupoBan Muntoctom Pocenu 23.09.2015 T.
Ne38983.
2. Mecmo oucuyunnunst (modyns) é cmpykmype OIIOII BO

[Iporpamma Kypca cocCTaBieHa C y4e€TOM TpeOOBaHMH THIIOBOM IPOrpaMMbl YUEOHBIX IWUCHUILIHH JUIS BBICIINX
y4eOHBIX 3aBeneHM. JucnmmumHa «OKOIOTHs» OTHOCHTCA K 0a3oBoit wactu b1.0.04.03 u mpenomaercs Ha 4 Kypce
(7cemectp) OakanaBpuara CTYACHTaM OYHOU (POPMBI OOYUCHUS.

Ha wusyuenue xypca orBomurcs 108 uacoB (3 3. e.), U3 HUX JEKIHOHHBIX - 14, mpakthueckux — 20 u s
CaMOCTOATENIEHON PaboThI 65 yacoB, 3akaHUMBaeTCs 3a4eToM (9 yacoB).

OOyueHne CTYAEHTOB DKOJIOTMHM OCYIIECTBISIETCS HA OCHOBE NPEEMCTBEHHOCTH 3HAHMW, YMEHMH W KOMIIETEHIIHH,

MOJIYYCHHBIX B Kypce 00Ieil Ouosioruu o011eo0pa3oBaTe/IbHBIX yUCOHBIX 3aBEJICHUMN, a TAaKKe 3HAHUN XUMUH, (HUIUKH,
reorpaduu, MaTeMaTHKH, GUITOCODUH, HICTOPUH.

3. Tpebosanusa Kk pe3yromamam 0ce0eHUus OUCUUNIAURDBL (MOOYA)

IIpomecc m3ydeHHWs NUCHUILTMHBI HANpaBiICH Ha (OPMHPOBAHUE OJIIEMEHTOB CIETYIONNX KOMIICTCHIUH B
cootBercTBUU ¢ PI'OC u OITOII BO no jaHHOMY HanpaBiIeHHIO TOATOTOBKH:

YK-2: cnocoGeH onpenensTe Kpyr 3agad B paMKaxX MOCTaBJICHHOW IIENH W BBIOMPATh ONTHMAIIBHBIC CIIOCOOBI MX
petieHus, UCXOJIS u3 JIEACTBYIOIINX MIPaBOBBIX HOPM,
AMEIOIUXCS PECYPCOB M OTPaHUUEHUH;

VYK-8: CnocobeH co3maBaTh W HOIJIEP’KUBATh Oe30MacHBIC YCIOBHS >KU3HENEATEIBHOCTH, B TOM YHCIE MpHU
BO3HUKHOBEHHUH YPE3BbIUAMHBIX CUTYAIIUI.

B pesynbrare n3ydeHus AUCIUILTAHBI CTYCHT JTOJDKEH:

3HaTh:

—  BHIBI PECYypCOB U OTPAaHHUYCHHN JJIS peIIeHUs MPOo(heCCHOHATBHBIX 3a1a4;

—  OCHOBHBIC METOJBI OIICHKH Pa3HBIX CIIOCOOO0B PEUICHHUS 33/1a4;

—  IelcTBYIOIIee 3aKOHOIATEILCTBO M TPABOBBIC HOPMBI, PETYIHPYIOIIUE MPO(ECCHOHATBHYIO ACATCIEHOCTE;

—  KJIACCU(DUKAIMIO U HICTOYHUKH YPE3BBIYAHHBIX CUTYAIMA TPUPOJHOTO H TEXHOTCHHOTO MTPOUCXOXKICHUS;

—  TPUYUHBI, NIPU3HAKH U TOCIEACTBUS OMACHOCTEH, CIIOCOOBI 3aIIUTHI OT YPE3BBIYaHBIX CUTYAIHIA;

—  TPUHIMIBI OpraHu3anuu 0e30MacHOCTH TpyAa Ha MPEANPHUATHH, TEXHHUECKHE CPEJCTBA 3aIUTHI JIOACH B

YCJIOBUSIX YpE3BbIUAMHON CUTYaIUH.

YMersb:

—  TOJJEepPKUBAThH O€30TMACHBIC YCIOBUS KU3HEACSITSILHOCTH;

—  BBISBJIITH MPU3HAKH, IPHYUHBI U YCIOBHS BO3HUKHOBEHUS UPE3BBIYAHBIX CUTYAIINH;

—  OILIGHHMBAaTh BEPOATHOCTb BO3HMKHOBEHMS MOTEHLUAJIHHOW OMACHOCTH W NPHUHHUMATh MEpPHl MO €€

MpeaynpexaeHHIO;
—  MPOBOJUTH aHAJIU3 MOCTABJICHHOW LETH W (OPMYIHPOBAThH 33aJadd, KOTOPhIC HEOOXOAMMO PEHINTh UIS €€
JIOCTHXKEHUS;

—  AQHAJIM3UPOBATh AJILTEPHATUBHBIE BAPUAHTHI I JOCTHKEHUS] HAMEUEHHBIX PE3YIbTaTOB;

—  HCIOJB30BaTh HOPMATUBHO—TIPABOBYIO JOKYMEHTAIIHIO B chepe MPOoPEeCCHOHANBEHOM ACITEIEHOCTH.

Buanets:

—  METOAWKaMH pa3pabOTKH e U 3a7a4 IPOCKTa;

—  METOAaMH OLIEHKH MOTPEOHOCTH B pecypcax, IPOJOIDKUTEIBHOCTH M CTOMMOCTH IIPOEKTa; HaBBIKAMH PaOOTHI

C HOPMaTUBHO-TIPABOBOM JIOKYMEHTAIIHEH;
—  METOAAaMHM IIPOrHO3UPOBAHUS BOSHUKHOBEHMS ONIACHBIX WM YPE3BbIYANHBIX CUTYALNH;
—  HaBBIKaMH IO MPUMEHEHHUIO OCHOBHBIX METOOB 3allUTHI B YCIOBUSX YPE3BbIUAHHBIX CUTYAIUH.

4. Cooeporcanue oucyunaunvt (Mo0ynsa)
Tema 1. Dxosorus. dakTopuanbHas 3KOJIOTHS. DKOJIOTHUS TPEX CPe.
Tema 2. [TomynsnuoHHas 5K0JIOTHS. DKOCUCTEMBI, B3AUMOOTHOILIEHUS, YKOJIOTHS U 310pPOBbE UEJIOBEKA.
Tema 3. buocdepa u uenoBek. Bo3HUKHOBEHUE )KU3HU HA 3eMIIe.
Tema 4. YenoBek u okpysxatomias cpea. OCHOBBI KOJIOTHYECKOTO TpaBa. DKOJOTHISCKU MOHUTOPHHT.
DKOJIOTHYECKOe MPaBo.
Tema 5. ParmonansHOE npupoaononb3oBanne Kitaccnpukanus mpupoaHbIX PECYPCOB U ITyTH UX UCTIOIb30BAHMA.
I'moGanmpHOE 3arpsi3HeHHE OHOCQEphl, MacIITa0b!, TOCIEACTBUS W NPUHIUITAAIEHEIE TyTH OOPBOBI C HUM.
5. O6masn Tpyaoemkoctb — 108 1., 3 3.¢.
6. ®opmMa KOHTPOJISI — 3aUeT

AHHOTAIMA
K padoyeii nporpamme qucuuniannsl (Moayas) b1.0.05.01 «Xumus»

1. I]ens u 3a0auu oceoenus oucuyunaIunbvl (M00y1)
Henv oucuuniunsl:




LEIBIO TIPSO IaBaHuUs JUCIUILTUHEI SIBIICTCS (POPMUPOBAHKE Y CTYIACHTOB 3HAHUI B 00JaCTH XUMHUH, TIOJTYICHUC
(yHIaMEHTAIFHOTO 00Pa30BaHMUsI, CIIOCOOCTBYIOIIETO
Pa3BUTHIO JTMYHOCTH.
3adauu ducuunaunsl.

—  W3y4YCHHE OCHOBHBIX XUMHUYECKUX SBJICHUN;

— oBnaneHWe (GyHAAMEHTATHHBIMH MOHATHSIMH, 3aKOHAMH W TEOPHAMH XHMHH, XUMHUYECKOH TEpMOIMHAMHUKH,
KHHETHKH, PABHOBECHS U PACTBOPOB, JICKTPOXUMUYCCKHX MPOLIECCOB, CBOMCTB METANIOB U HEMETAILIOB, a TAKXKE
METOJIAMUA XUMHUYCCKUX U PUIUKO-XUMUYCCKUX UCCIICTOBAHMIA;

—  OBJAJICHHE METOJAaMU U IIPUEMaMU PEIICHHS KOHKPETHBIX 33]1a4 U3 Pa3IHMYHbIX 001acTei XUMHUU;

—  (OpMHPOBAHUE HABHIKOB MPOBEICHHS XMMHUICCKOTO IKCIICPUMEHTA, YMCHHUSI BBIICIIATh KOHKPETHOS XUMHYCCKOE
COJlepKaHUE B MPHUKIIAHBIX 337a4aX y4eOHOM U Mpo(ecCHOHATFHON ICATEIIEHOCTH.

N3y4yeHne AMCIMIUIMHBI HANpPaBICHO Ha MOATOTOBKY CIEHIHUAINCTOB, CHOCOOHBIX PEMIaTh 33Jadd, BO3ZHHKAIOIINE IPU
MPOM3BOJCTBE M OKCIUTyaTallMd W3ACIHN OJIEKTPOHUKH W HAHOZIEKTPOHUKM C YYETOM OOJIacTH, THUIIOB M 3ajad
podeCCHOHANBHOMN AESTENPHOCTH B COOTBETCTBUH € MPOECCHOHATLHBIMU CTaHIapTaAMU:
- 40.058 «MmKeHep-TeXHOJIOT II0 MPOM3BOJACTBY H3ICIUH MHKpPOIJICKTPOHUKH», KOTOPHIH YTBEPKICH IPHUKA30M
MunTtpyzaa Poccun ot 03.07.2019 Ne480H u 3apeructpupoBad MuntoctoM Poccun 29.07.2019 Ne55439;
- 40.104 «CrnenuanucT 1Mo M3MEPEHHI0 MAapaMeTPOB W MOAMU(HUKAIINHA CBOWCTB HAHOMATEPHAIOB W HAHOCTPYKTYP»,
KOTOpBII yTBepxaeH npukazoM Muntpyna Poccum ot 07.09.2015 Ne593n (B pemakuuu, BBeIeHHON B JEHCTBHE C
20.01.2019 r. mpuxazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunst (mooynsn) ¢ cmpykmype OIIOII BO

Cornacuo PYII puctumuna «XuMus» u3ydaeTcs B 1 cemecTpe.

JlucrmiHa OTHOCHTCA K 0OS3aTeNbHBIM JUCHMIUIMHAM Oa30Boi wactm Omoka blydeOnoro mmana 1o
HampasieHuio noAroToBku 11.03.04 DuexTpoHWKa W HAHOAIICKTPOHHUKA (COBPEMEHHBIE WH(POPMALMOHHBIC TEXHOJIOTHH B
JICKTPOHHOM TEXHHKE).

JlycruirHa mpenoaaeTcs MOCPEICTBOM YTEHHS JICKIMH 1 IPOBEJCHUS JTa00PATOPHBIX 3aHATHH.

Ha nekumsix u3nararorcsi OCHOBHBIE TIOJIOKEHHUS TEOPETHUECKOTO MaTepHaa.

JlabopaTopHbIe 3aHATHA 00E€CIEYNBAIOT NMPAKTHUECKOE OCBOCHHUE JIEKIIMOHHOTO MaTepHhala, pa3BUTHE y CTYACHTOB
CaMOCTOATEIIBHOCTH U TBOPYECKOI'O MmoAaxoJa ITpU BBINIOJTHEHUHN na6opaTopH1)1x pa60T, OCBOCHHC TMNPHUHIUIIOB U METOIUK
IMPOBEACHUA SKCIICPUMEHTA, IIPAaBUJI UCIIOJIB30BaAHNUA HOPM TCXHUKH 0€e30MacHOCTH B XUMHYECKOU J'[aGOpaTOpI/II/I.

3. Tpebosanus Kk pe3yromamam 0ce0eHUs OUCUUNIAUHDBL (MOOY)

IIpoyecc uzyuenusa OuCyYUNIUHbL HANPABIEH HA POPMUPOBAHUE INEMEHIOE CIeOVIOWUX KOMRemeHYull B COOTBETCTBHH
¢ ®I'OC BO u OIIOII BO no naHHOMY HamlpaBIE€HUIO TIOATOTOBKH:

CMOCOOHOCTh MPEACTABJIATH aJeKBATHYI0 COBPEMEHHOMY POBHIO 3HAHWH HAYYHYI0 KAPTHHY MHPa Ha OCHOBe
3HAHMS OCHOBHBIX IOJIOKEHU T, 3AKOHOB H METO/IOB eCTeCTBeHHBIX HayK U MaTemaruku (OITK-1)

CIOCOGHOCTH K CAMOOPIraHu3anuu u camoodpasosanuio (OK-7)

B pesynbraTe U3y4eHus QUCHUIUINHBI 00yYarOIMHCs TOIDKEH:

3HaTh:
- OCHOBHBIE XuMH4eckue mousatus (31);
- OCHOBHBIC MpaBUIa HOMEHKIATYPhl XHMHUYECKUX cOeaMHEeHHH (32);
- OCHOBHBIC 3aKOHBI XHMHH, XHMHUYECKOH TEPMOINHAMUKH, JIEKTPOXUMUHU ¥ KUHETHKH (33);
- CYIIHOCTh YUCHHUS O TIEPHOJANIHOCTH U €T0 POJIb B IPOTHOSUPOBAHNH CBOHCTB XUMHUYECKUX HIEMEHTOB U MX COSAMHEHHH
(34);
- KBaHTOBO-MEXaHMYECKOE CTPOCHHE aTOMOB, MOJIEKYI M XUMHYECKOH CBs3H (35);
- OCHOBHBIE KJIACChl HEOPTaHWYECKUX BEILIECTB, CBOMCTBA X THUIMYHBIX NpescTaBuTenei (36);
- XUMHIO 2JIEMEHTOB U UX coenunenuit (37).
YMmern:
- NPUMEHSATh XMMHUYECKHE TEOPUH M 3aKOHBI, KOHLENIUH O CTPOSHWH M PEAKIMOHHOW CIIOCOOHOCTH HEOPraHUYECKHX
BemecTB (Y1);
- KpUTUUECKU OIIEHUBATh CBOM JIOCTOMHCTBA U HegocTaTku (Y2);
- IPOBOJIUTH PacUeTHl 0 TEPMOXUMHUICCKAM YpaBHEHUSAM peakuit (Y 3);
- IPEIICKA3bIBATh TEPMOIUHAMUICCKYIO BO3MOKHOCTh IPOTEKAHUS XUMIUECKUX peakuuit (Y4);
- pemaTh pacdeTHEIC 3aga4uu (Y5).
Baaners:
- HaBbIKaMHU paboThI C pacyeTHHIMU (OPMYJIaMH, PEIIaTh PaCYETHbBIE U SKCIIEPUMEHTANIbHBIE 3aa4u 110 XuMuu (B1);
- crmocobamMM OpHEHTalMd B TNPO(ECCHOHANBHBIX HCTOYHHMKAaX WH(opManmu (KypHalbl, CalThl, 0Opa3oBaTelbHBbIC
noptaisl) (B2);
- croco0amMu MOJISITUPOBAHMS dKCIIEpUMeHTa 1o XuMuu (B3).

4. Cooepicanue oucyunnunst (Mooyns)
Tema 1. CtpoeHne aToma
Tema 2. Xumudeckast CBA3b U MEKMOJICKYIISIPHBIC B3aUMOICHCTBHUS



Tema 3. DneMeHTb XUMUYECKON TePMOIUHAMUKI

Tema 4. Xumudeckasi KHHETHKA H XUMHUECKOE PaBHOBECHE

Tema 5. PactBopsl. [JucniepcHbie CHCTEMBI

Tema 6. DNeKTPOXUMHYECKHE TIPOIECCHI. DIeKTponn3. Kopposus MeTamion

Tema 7. Xumus 31€MEHTOB- HEMETAIIOB

Tema 8. Obmrme cBoiicTBa METAILIOB U cIUTaBOB. [loryueHre MeTayuioB. Jlerkne KOHCTPYKIIMOHHBIC METalIbI
Tema 9. Xumust d-31eMEeHTOB

Tema 10. DneMeHTBI OpraHUYECKON XUMUU

5. O0mas Tpynoemkocts — 108 u., 3 3.e.

6. ®opmMa KOHTPOJISI — dK3aMeH

AHHOTAI NS
K padoueii nporpamme qucuunnabl (Moayas) b1.0.05.02.01 «Mexanuka»

1. Ilens u 3a0auu oceéoenus oucyuniunsl (Mo0yis)

Henpro n3ydeHUs MTUCHHILIHHEI «MeXaHHWKay, SBISACTCS NMpEICTaBICHHE (QU3UKH KaK pe3ylibTara HaOJIOJCHUS,
9KCICPUMEHTA, Pa3MBIIUICHHUSI U 0000ImeHus onbITa. M3ydas HanOoee o0mue u mpocThie POPMBI TBIKEHUS MaTEepUU H
B3aHMHOE TpeBpamicHue 3TUX (OpPM IBHKEHUS, HE0OXOAHMMO C(HOPMHUPOBATH B CO3HAHHH CTYICHTA TaKyl KapTHHY,
KOTOpas HanboJiee MOJTHO OTpakaia Obl CBOMCTBA PEaNbHOIO MHUPA.

Tak kak Hayka B 3HAUUTEIBHOM YacTU CBOEW HOCUT 3KCIIEPUMEHTAJIbHBIM XapakTep, TO OJHON H3 uenei
[peroaBaHusi €€ SBSICTCS O3HAKOMJICHHE OOYYaroIUXCsSd C OCHOBHBIMH METOJAMH HAOIIOJACHUS, H3MEPCHHS W
OKCIICPUMCEHTA. HOJ’Iy‘{eHHLIe 3HAHUS OOJIKHBI CHOCO6CTBOBaTI) Pa3BUTHIO (I)I/IBI/I‘-ICCKOFO MBIIUJICHUSA CTYJACHTOB, OCBOCHUIO
UMH COBPEMEHHO# (U3MYEeCKOil KapTHHBI MHUpa, (pOPMHUpPOBaHHE HAYYHOTO MHUPOBO33PEHUS M, TEM CaMbIM, 3aJIOKHTh
(byH}IaMeHT I U3YUYCHUA CIICHHUAJIbHBIX TUCHUTIIINH.
3amaun:

JIaTh CTYACHTaM OCHOBHBIC MIOHSTHS, ONPEICIICHHS U 3aKOHBI KIIACCHICCKONH MEXaHHKH;
Pa3BUTh HABBIKH SKCIICPUMEHTAIBHOTO UCCIICAOBAHIS U ONIPEICIICHIS] OCHOBHBIX MTApaMETPOB U CBOHCTB TeEII;
OCBOUTH METOJIMKY aHAJIN3a U PELICHHUS 3a1a4.
W3ydeHue OUCHUIUIMHBI HAMPABICHO HA MOJTOTOBKY CIEIMATICTOB, CIOCOOHBIX pemaTh 3aJadyd, BO3IHHUKAIOIIUC IPH
MPOU3BOJCTBE W OSKCIUTyaTallMd W3JCIUN SJICKTPOHUKA W HAHOJJICKTPOHHKH C YYeTOM OOJIACTH, THIIOB W 3ajad
Ipo¢heCCHOHATIBHOM JeSTETFHOCTH B COOTBETCTBHH C MPO(eCcCHOHATBHBIMU CTaHAAPTAMHU:
- 40.058 «MHKeHep-TEXHOJOT 10 TPOM3BOACTBY W3ACIUH MHUKPOIJIEKTPOHUKM», KOTOPBIM YTBEPXkICH TNPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunroctoM Poccun 29.07.2019 Ne55439;
- 40.104 «CrnenuanucT 1Mo M3MEpPEHHI0 MapaMeTPOB M MOAMUGHUKAINHM CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP»,
KOTOpPBII yTBepxkaeH npukazoM MuaTpyna Poccum ot 07.09.2015 Ne593n (B pemakumm, BBeIeHHOH B AEWCTBHE C
20.01.2019 r. npukazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 .
Ne38983.

2. Mecmo oucyunaunsl (moodynsn) ¢ cmpykmype OIIOII BO

JucnurmmHa oTHocuTcs K OazoBod wactu bB1.0.05.02.01 yuebnHoro twiama 11.03.04 D3rnekrpoHuka
HAHOYJIEKTPOHHKA.

Jlyist ycrnenrHoro ycBOeHHs NUCHMILIMHBL «MexaHnkay HeoOX0oAuMo 3HaHue (U3MKM B Ipejeniax IporpaMMbl CpeaHer
IIKOJIBI, 8 TAaK JKe MapajuleJIbHOe H3YIeHHEe MaTeMaTHKH, B YACTHOCTH, TAKUX €€ pa3fesioB, Kak:

a) Maremarnueckuii anaus - AnGpepeHIaIbHOe U HHTETPAIbHOE UCUHCIeHNE (DYHKIINMHA HECKOJIBKIX NEPEMEHHBIX
0) DJeMEHTHI TEOPHH BEPOSTHOCTH U MATEMAaTHIECKOH CTATHCTHKH
B) Juddepennnanbaple  ypaBHEHHs - A ¢epeHINaTbHbIE YPaBHEHUS C pPa3IeIIOIIMMUCS IIE€PEMEHHBIMH,

nuddepeHInanbHbIe YpaBHEHUS. BTOPOTO MOPSIKa.
OcBoeHHe TUCIMIUTMHBI «MeXaHHuKa» JOJDKHO IPEIIIeCTBOBATh U3YUYCHHIO TUCIHIUIMH: MOJICKYJIsipHas (Qu3uKa,
OIITHKA, 3JICKTPUYECTBO M MarHeTu3M, (pu3uka KojaeOaHuil 1 BOJH.

3. Tpebosanus Kk pe3yromamam 0ce0eHUs OUCUUNTUHDBL (MOOYA)

[Ipouecc u3ydeHHs IUCHMIUIMHBI HampaBiieH Ha (OpMHpPOBaHHME SIIEMEHTOB CIEAYIOIIUX KOMIIETCHIMH B
cootBetcTBUH ¢ @T'OC BO 1 OITIOIT BO no naHHOMY HanpaBJIeHUIO MOATOTOBKH:
a) OCBOCHHEC IHUCIMIUIMHBI «MexXaHHWKa» IOJDKHO CIIOCOOCTBOBATH OOJANaHWIO CICAYIONIMMH YHUBEpPCAIbHBIMU
komnereHmaMu (YK):
CIOCOOHOCTBIO OCYIIECTBIATh MOMCK, KPUTHUCCKUA aHAIN3 W CHHTE3 WH(POPMAINH, PUMCHATh CHCTEMHBIHN MMOAXO IS
pelIeHns mocTaBieHHbIX 3anay (YK-1).
0) OCBOCHHE JUCTIUTUTHHBI «MexaHUKa» JIOJDKHO CIIOCOOCTBOBATH 00aTaHKEo CIETYFOIUMHU
obmenpogeccruonanbHeIMU koMmeTeHusmu (OTTK):

CIIOCOOHOCTBIO HCIIOJIb30BATH TOJIOKESHUS], 3aKOHBI ¥ METO/Ibl €CTECTBEHHBIX HAYK U MATEMATHKH JUISl PEIICHHs
3a1a4u uHxeHepHoit aesrensHocTH (OITK-1);

CHOCOOHOCTBIO CaMOCTOSATENBHO IPOBOIUTH SKCICPUMEHTANBHBIE HCCICIOBAHMUSA M HCIOIB30BaTh OCHOBHBIC
npueMbl 00pabOTKK ¥ NpeICTaBIeHUs moay4eHHbIX qanubix (OIIK - 2).
B pesynpTaTe 0CBOCHUS TUCIHUILIMHBI CTYIACHT JOJDKCH:
3HATh



- OCHOBHBIE TIOHSTHUS U 3aKOHBI MEXAHUKU, UX MATEMAaTUYECKOE BBIPAKEHUE;
TPaHMIBI KX TPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B ITPAKTUYECKHUX MPHIIOKEHHSAX;

- (hyHAaMeHTaNIbHbIC (PU3MUECKHE OTBITHI U UX POJIb B PA3BUTHH HAYKH;

METO/IBI 3KCIIEPUMEHTAIBHOTO M TEOPETHIECKOTO CCIEAO0BAHUS B (DU3HKE;

- IOHUMATh CYIMHOCTb SBJICHUH B MEXaHHKE;

- OCHOBHBIC (M3MUYECKHE BEIMYMHBI U (M3MUYECKUE KOHCTAHTBI, MX OMNPEAEICHHE, CMBICI, CIIOCOOBI M EIUHHUIBI HX
HU3MEPEHUS;

yMETb

- NPaBWIbHO MOHUMATh M OOBSACHATH (PU3NYECKUE 3aKOHBI SIBICHHS W CBOWCTBA TeJ, OTJIMYATh I'MIIOTE3bl OT HAYYHBIX
TEOpHUI;

- TIOJIB30BATHCSI OCHOBHBIMU (DU3NYECKHMU NIPUOOPAaMH, CTAaBUTh M PELIaTh NPOCTEHIIINE SKCIIEpUMEHTaIbHBIE 3aJa4H;

- BUJIETh (PU3UUECKOE SIBJICHUE C Pa3HbIX TOYEK 3PEHUS;

- MBICTIUTh TBOPYECKU H CAMOCTOSATENBHO;

- TIOJTB30BATHCS ITPU paboTe CIIPaBOYHOHN M yaeOHOH TUTEpaTypoOi;

- OLICHMBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOH HH(OPMAIINH;

BIIAJIETh

- METOAaMH HaOJIOACHUS W TOYHOTO M3MEPEHMs, a TAKXKE OCHOBHBIMH IIPHEMaMH M METOJAaMH OOpabOTKH pe3yJbTaToB
JKCIEPUMEHTA;

- METOJIaMH PEIlIeHNs] KOHKPETHBIX 3a/1au U3 Pa3IMYHbIX 00JacTeil MEXaHUKH.

ITpuobpecT ONBIT AEATETLHOCTH:

B 00J1aCTH MPOBEACHUS (PU3UUECKOTO IKCIIEPUMEHTA

4. Cooeporcanue oucyunaunot (Mooyns)
Tema 1. Kunematuka v JUHaMHKa MaTe€pHUATbHOMN TOUKN
Tema 2. 3aKOHbBI COXpAaHEHUS U 3JIEMEHTHI PESITUBUCTCKOA MEXaHUKHU
Tema 3. DneMeHTbl MEXaHUKU TBEPAOIO TeJla U CIUIOLIHBIX Cpefl
Tema 4. KosebaHus ¥ BOJIHBI
5. O6mas Tpynoemkocts — 180 4., 5 3.e.
6. @opmMa KOHTPOJISI — DK3aMCH

AHHOTALUA
K padoueii nporpamme qucuunauabl (Moaynas) b1.0.05.02.02 «MoJieky/asipaas Gpuzuka»

1. Ilens u 3a0auu océoenusn oucyuniunsvl (Mooyns)

Henpto m3ydenust aucuuiuinabl «MonekyisipHas (usnkay, sBIseTca NpeAcTaBieHHE (DU3UKH Kak pe3yiabTaTa
HaOJII0ICHU S, SKCTIEPUMEHTA, Pa3MBILIICHUS K 000011eHus onbita. V3y4yas Hanbosee oOmye u npocthie GOpMbl IBHKEHHUS
MaTepud M B3aHMMHOE NpEBpalleHUE 3THX (OPM IBIIKEHUS, HEOOX0AUMO CPOPMHUPOBaTH B CO3HAHUHU CTYAEHTA TaKylo
KapTUHY, KOTOopasi HanboJiee MoJHO OTpa)kaia Obl CBOWCTBA PealbHOTO MHpa.

Tak kak Hayka B 3HAUUTEJIBHOM YacTU CBOEH HOCUT OJKCIICPUMEHTAJIBHBIM XapakTep, TO OJHOW M3 Leled
Nperno/iaBaHusl e¢ SBIIETCS O3HAKOMJICHHE O0Oyd4arolmuxcs C OCHOBHBIMH METOJaMU HaOIOACHHS, H3MEpEHHs W
skcriepuMenTa. [loyueHHbIe 3HaHHs JOJKHBI CHOCOOCTBOBAThH Pa3BUTHIO (PM3MYECKOTO MBIIIJICHUS CTYJCHTOB, OCBOSHHIO
UMM COBPEMEHHOH (HM3MYECKOW KapTHHBI MHpa, (pOPMHUPOBAHHE HAYYHOTO MHUPOBO33PEHHS M, TEM CaMBbIM, 3aJI0KHTh
(byHIAMEHT Ul U3Y4eHHS CTICIHAIbHBIX AUCIUILINH.

OcBoenne yueOHON NuCIUIIIMHBI «MoONeKyIspHas (HU3HKa» COCTOMT B TOM, 4TOOBI, BEIpa0OTaTh y CTYJECHTOB
JINAJIEKTUKO-MAaTePUATIMCTHYECKOE MOHMMAaHWE TPHPOABL, C(HOpMHPOBAaTh HAYYHBIM METOJ MBIIUICHUS, BOCIHUTAThH
MHKCHEPHYI0 MHTYHUIIHIO, OCBETHTh MHPOBO33PEHUCCKHE H METOAOJOTHYECKHE MPoOIeMbl (DPU3UKH, OTPa3HTh OCHOBHBIC
YepThl COBPEMEHHOW €CTECTBEHHO - HAyYHOH KapTHHBI MUpA, TOKAa3aTh BAXKHYIO POJIb COBPEMEHHOHN (DM3MKH B PELICHUH
ro0adbHBIX MpoOJieM dYesoBeuecTBa (IHEPreTHUECKOM, IKOJOTHYECKOH W [p.); TOATOTOBUTH CTYICHTOB K H3YYCHHUIO
TEOPETHYECKHX U CHIEIUAIBHBIX KypcOB (DU3UKH.
3amaun:

- JIaTh CTYJICHTaM OCHOBHBIC MOHSTHS, OTPEEIICHUS U 3aKOHBI MOJIEKYJISIPHO# (DU3UKH;

- Pa3BUTH HABBIKHM HKCIIEPUMEHTAIBHOTO UCCIICAOBAHMS U ONIPECIICHIS] OCHOBHBIX ITAPaMETPOB U CBOWCTB TE;

- OCBOHMTH METO/IMKY aHAJIN3a M PEIICHUS 33/1a4.

W3ydyeHne AMCIMIUIMHBI HANpaBieHO Ha MOATOTOBKY CIELHUAIMCTOB, CHOCOOHBIX pElIaTh 33Jadyd, BO3HHUKAIOIINE IIPU
NPOM3BOJICTBE M OKCIUTyaTallMd W3AEIHH 3JICKTPOHUKM W HAHOYIEKTPOHUKH C Y4YeTOM OOJIacTH, THUIIOB M 3ajad
npodecCHOHANBHOMN NESITENFHOCTH B COOTBETCTBUH € MPO(ECCHOHATLHBIMU CTaHIapTaMU:
- 40.058 «MHXeHep-TeXHONOr MO NPOU3BOACTBY HU3JENUI MHKPOIIEKTPOHUKHY», KOTOPBIA YTBEPXKIEH INPHUKA30M
Muntpyzna Poccuu ot 03.07.2019 Ne480n u 3apeructpuposan Muntoctom Poccun 29.07.2019 Ne55439;
- 40.104 «CrnenuamucT 1Mo W3MEPEHHIO MAapaMeTPOB M MOAM(HUKAIIMHA CBOWCTB HAHOMATEPHAIOB M HAHOCTPYKTYPY,
KOTOpPBII yTBepxkaeH npukazoM MunuTtpyna Poccum ot 07.09.2015 Ne593m (B pemakumm, BBeIeHHON B AEHCTBHE C
20.01.2019 r. mpuxazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBan Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunwvt (mooynsn) 6 cmpyxkmype OIIOII BO



HucnuiummHa  otHocutest K OasoBoit wactm  b1.0.05.02.02 yueOHoro mmana 11.03.04 DnexrpoHHKa
HAHO3JIEKTPOHHKA.

Jlnst yCHenrHoro ycBOGHUsI ITUCHUILTHHBI «MomnekymnsapHas (u3nka» HeoOXOIUMO 3HaHWE (HU3MKM B Mpejaenax
MIPOTPaMMBbI CPEIHEH MIKOJIBI , @ TAaK )K€ MapayieIbHOE H3yICHHE MAaTEMATHKH, B YACTHOCTH, TAKUX €€ Pa3fieioB, Kak:

a) Marematuueckuii anamus - qudpepeHnanbHOe 1 HHTEIPAIbHOS HCUUCIICHNE (YHKINH HECKOIBKUX ITePeMEHHBIX
0) DNeMeHTHI TEOPUH BEPOATHOCTH U MAaTEMaTHIECKONW CTaTUCTHKH
B) duddepennnanpcapie  ypaBHeHHS - and¢epeHIuanbHble YpaBHEHHS C Pa3[e/IONIMMUCS TepEeMEHHBIMH,

muddepeHmanbHbIe ypaBHEHHsT BTOPOTO HOPSAKA.
OcBoeHne IUCUUILIMHBL  «ModjekyisipHas (u3ukay [OJDKHO —MPEALIECTBOBATh H3YYCHUIO JIUCLIUIUIUH:
JJIEKTPUUECTBO U MAarHETHU3M, ONTHKA, (pr3MKa KoIeOaHUH U BOJIH.

3. Tpeboeanus Kk pe3yromamam 0ce0eHUus OUCUUNTAUHDBL (MOOYA)

[Ipomiecc m3ydeHHs NIUCIWILIMHBI HANpaBiIeH Ha (QOPMHPOBAaHHE ODIIEMEHTOB CIEAYIONINX KOMIETECHIMH B
cootBercTBUU ¢ ®PI'OC BO u OIIOIT BO no naHHOMY HanpapieHHUIO MOATOTOBKU:
VYK-1.CrocobeH OCyIIECTBIATh MOUCK, KPUTHISCKUH aHATN3 W CHHTE3 WHPOPMALUHN, IPUMEHITh CHCTEMHBIN TOIXO. IS
peIIeHHS TOCTAaBICHHBIX 33129
OIIK-1. CriocobeH HCIomb30BaTh MOI0KESHHUS, 3aKOHBI M METO/IBI €CTECTBCHHBIX HayK W MAaTEMATHUKU JUTS PEIICHUS 3a/1ad
WH)KEHEPHOW AeATEIIEHOCTH
OIIK-2. CnocobeH caMOCTOSTENEHO MPOBOIUTE KCIIEPUMEHTAIbHBIC HCCIIEAOBAHUS M UCIIOIb30BaTh OCHOBHBIE ITPHEMBI
00paboOTKU W MPECTABICHUS MOJYYEHHBIX JaHHBIX
B pesynbraTe 0OCBOGHUS JUCIMIUIMHBI CTYJCHT JOJDKCH:
3HaTh:
- OCHOBHBIE MOHATHS ¥ 3aKOHBI MOJIEKYJISIPHOW (U3MKHU, UX MaTeMaTHUECKOE BEIpKEHHUE;
TPaHMUIIBl UX NPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B MPAKTHYECKUX NPUIIOKCHUSIX;
- (hyHImaMeHTaNbHBIC (PU3UICCKUC OIBITHL M KX POJb B PA3BUTHH HAYKU;
METOIBI 3KCIIEPUMEHTAIHHOTO ¥ TEOPETUICCKOTO HCCIICIOBaHUS B (PH3HKE;
- MOHUMATh CYITHOCThH SBJICHUN B MEXaHHKC;
- OCHOBHBIE (M3MYECKHE BEIMYMHBI W (U3MYECKHE KOHCTAHTBI, MX OMNPE/IEIEHHE, CMBICI, CIIOCOOBI M EIUHUIBI HX
N3MEpeHNs;
YMeTs:
- MpPaBUIbHO MOHUMATh M OOBSACHATH (PU3NYECKUE 3aKOHBI SIBICHHS U CBOWCTBA TeJ, OTJIMYATh TMIIOTE3bl OT HAYYHBIX
TEOpUit;
- TOJIF30BATHCS OCHOBHBIMH (PM3NIECKUMH IPHOOpAMH, CTABUTH M PEIIaTh MIPOCTEUIIINE SKCIIEPUMEHTAIFHBIEC 33/1a9H;
- BUACTH (PU3NIECKOE SIBJICHHUE C PA3HBIX TOUEK 3PCHUS;
- MBICTIUTH TBOPYECKH M CAMOCTOSATEIBHO;
- TIOJIB30BATKCS ITPU paboTe CIIPaBOYHOM U yueOHOH JIMTEpaTypoii;
- OLICHHMBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOH MH(pOPMAINK;
Buagets:
- METOJaMH HaOJIIO/ICHHUs] U TOYHOTO M3MEPEHHMs, a TaK)KEe OCHOBHBIMHU IPHEMaMM W METOJaMH OOpabOTKH pe3yJIbTaToB
9KCIIEPUMEHTA;
- METOJIaMU PEILICHUS] KOHKPETHBIX 3a]a4 U3 Pa3IMYHbIX 00JacTel MOJIEKYISIPHOI (PU3UKHM U TEPMOJMHAMHUKY.
[Tprobpect ONBIT NEATETHHOCTH:
- B 00JTacTH MPOBEACHUS (PU3NIECKOTO HIKCIICPUMEHTA

4. Cooepitcanue oucyunnunot (Mooynsn)
Tema 1. DneMeHTbI MOJIEKYJIIPHO - KHHETHUECKON TEOPUH
Tema 2. [lepBoe Hauano TEPMOAUHAMUKHI
Tema 3. Dn1eMeHTH CTATUCTHYECKONW PU3UKU
Tema 4. Bropoe Hauano TepMOANHAMUKH.
Tema 5. I'a3 ¢ MEXMOJIEKYJIIPHBIM B3aUMOJICUCTBUEM U KUAKOCTH.
Tewma 6. TBepoe cocTosiHrE
Tema 7. SIBneHus nepeHoca.
5. O6mas Tpynoemkocts — 180 u., 5 3.e.
6. @opma KOHTPOJIS — 339ET, SK3aMEH
AHHOTAIIUSA
K padoueii nporpamMme aucuumuinnbl (MmoayJsi) 51.0.05.02.03 «JinekTpu4ecTBO M MArHETU3M»

1. Ilens u 3a0auu oceoenus oucyuniunot (Mooyis)

OcHoBHast Lenbp Kypca “OINEKTPUYECTBO M MAarHeTU3M - H3Y4YEHHE OCHOBHBIX SBJICHUN U 3aKOHOB
ANEKTPOMArHUTHOTO TIIOJI, O3HAKOMJIEHHE C METOAAMH H3MEPEHHUsS SJIEKTPHUECKUX W MAarHUTHBIX BEIMYHMH, a TaKXKe
npeacTaBieHne GU3NIEecKoil Teopruu Kak 00001IeHrne HaOIr0IeHUH, TPAKTHIECKOTO OIbITa U AKCHepuMenTa. Kypce nexiun
SBISIETCS. HKCIEPUMEHTAIBHBIM U JOJDKCH O3HAKOMHTH CTYIEHTa C OCHOBHBIMH METOJAaMH HAOIIOACHWS, M3MEPEHHS U
SKCHIepUMEHTHPOBaHNA. OH JOIDKEH COMPOBOXKAATHCS HEOOXOAMMBIMH (PU3NUIECKUMHU EMOHCTPAIMIMH, JT1a00paTOPHBIMH
paboTamMu U peIICHUsMH 3a1a4.



W3ydyeHne AMCUMIUIMHBI HANpaBlICHO Ha NOATOTOBKY CIELHAIMCTOB, CHOCOOHBIX pElIaTh 33Ja4d, BO3HHUKAIOLIME IPU
MIPOU3BOJICTBE W OKCIUTyaTallMHd W3JENHN SJICKTPOHUKH W HAHOAJIEKTPOHWKH C YYeTOM OOJIaCTH, THIIOB W 3a/1ad
Ipo¢eCCHOHATIBHO NeSTETFHOCTH B COOTBETCTBHH C MPO(hecCHOHATEHBIMU CTaHAAPTAMHU:
- 40.058 «MmXeHep-TeXHOJOT IO MPOM3BOJCTBY H3JACIUH MHKpPODJIEKTPOHUKW», KOTOPBIH YTBEPXKIACH IPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoan MuntoctoM Poccnu 29.07.2019 Ne55439;
- 40.104 «CrnenuanucT 1Mo M3MEPEHHI0 MAapaMeTPOB M MOAWUGHUKAIINH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP»,
KOTOPBII yTBepxkaeH npukazoM MmuaTpyna Poccum ot 07.09.2015 Ne593n (B pemakumm, BBeIeHHOH B IEWUCTBHE C
20.01.2019 r. mpuxazom Muntpyaa Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.
2. Mecmo oucyunaunsl (moodynsn) ¢ cmpykmype OIIOII BO

Jucuummza oTHOCHTCS K 0a30Boii wacti 51.0.05.02.3. yuebnoro miana 11.03.04 DnekrpoHuka u
HAHOJIEKTPOHUKA

JUIs  yCTIeITHOTO YCBOCHHUS IUCHUIUIMHBI «DIIEKTPHYECTBO W MAarHeTH3M» HEOOXOIWMO 3HaHHE (GU3UKH B
mpeenax mporpaMMbl CpeIHEH IIKOIIH , a TaK jKe MapajlieIbHOe N3YIeHUEe MaTEMAaTHKH, B YaCTHOCTH, TAKUX €€ Pa3JIeloB,
KaK:

a) Maremarnaeckuii anau3 - AnGpepeHIaIbHOe U HHTETPATILHOE UCUHCIEHNE (DYHKIMHA HECKOIBKHIX MEPEMEHHBIX
0) DJeMEeHTBI TEOPHH BEPOSTHOCTH U MATEMAaTHIECKOM CTATHCTHKH
B) Huddepennnanbapie  ypaBHeHHs - aud¢epeHInaTbHbIE YpPaBHEHUS C Pa3JeIIOIIMMUCS IIepEeMEHHBIMH,

nuddepeHMaIbHbIe YpaBHEHHS BTOPOTO MOPSIIKA.

OcBoeHNE TUCHMIUIMHBI «ONEKTPUYECTBO M MAarHeTHU3M» JOJDKHO IIPEIIECTBOBATh HM3YUYCHHIO IUCLUIUINH:
ANIEKTPOJMHAMHUKE, (DU3UKA TBEPAOro Tena, (HU3MKa IOJyNPOBOJAHUKOB W JuanektpukoB, TOJPT, ¢u3uka akTUBHBIX
3JIEMEHTOB | T.JI.

3. Tpebosanus Kk pe3yibmamam 0ce0eHUs OUCUUNIAUHDBL (MOOY)

[Ipouecc u3ydeHHs IUCHUIUIMHBI HampaBiieH Ha (OpMHpOBaHHME SJIEMEHTOB CICAYIOIIUX KOMIIETCHIMH B
cootBercTBUU ¢ PI'OC BO u OIIOII BO no naHHOMY HanpaBieHHIO MOATOTOBKU:
3. TpeGoBaHus K pe3ynbTaTaM OCBOCHHS JUCIUTLINHBI

IIponecc w3ydeHHs MUCIMIUIMHBI HANpaBiIeH Ha (QOPMHPOBAaHHE OJJICMECHTOB CICAYIONIMX KOMICTCHIUH B
cootercTBUM ¢ PI'OC BO 1 OIIOII BO no naHHOMY HanpaBiIeHUIO NOATOTOBKU:

a) OCBOEHHE IUCHUIUIMHBI «MexaHuKa» JOJDKHO CIIOCOOCTBOBATh OOJAaJaHUIO CIEAYIONMMH YHHUBEpPCAIbHBIMU
komnereHuaMu (YK):

CIOCOOHOCTBIO OCYIIECTBIATH IMOMCK, KPUTHYECKUHA aHAIN3 W CHHTE3 WH(OPMANWH, IPUMEHATh CHCTEMHBIHN MOAXO IS
pemenus mocraBiaeHHbix 3anad (YK-1).

0) OCBOEHHE UCIIUIIAHEI «MexaHnKa» IOJDKHO CII0COOCTBOBATH 00J1agaHnro CIETYIONTUMHA
obmenpodeccuonanbHbIMU KoMmieTeHIEsIME (OITK):

CHOCOOHOCTBIO MCTIONIB30BATh ITOJIOXKEHUS, 3aKOHBI M METOJBI €CTECTBEHHBIX HAyK M MATEMAaTHKH ISl PEIICHUS
3aj1a4 uHKkeHepHoi nesreapnoctu (OIMK-1);

CIIOCOOHOCTBIO CaMOCTOSITETIBHO MPOBOJUTH SKCHEPHUMEHTAIbHBIC HCCIEJOBAaHMS W HCIOJIB30BaTh OCHOBHBIC
npreMbl 00pabOTKH U peaCcTaBIeHuUs Hoay4YeHHbIX AaHHbIX (OIIK - 2).

B pe3synbraTe 0OCBOGHUS JUCHUILIMHBI CTYJACHT AOJDKEH:

3HATH - OCHOBHBIE ITOHATHS, ONPEEICHHS U 3aKOHBI U3y4aeMOro MpeaMeTa,

OCHOBHBIE ITPUHIUIIBI ¥ 3aKOHBI 3JIEKTPOMATHUTHOTO MOJISI U UX MaTeMaTHYECKUE BBIPAKEHUS,

OCHOBHEBIE (pU3HUECKIIE SBJICHNUA ;

YMeETB - IPaBUJIHHO MIOHUMATh B OOBAICHATH (PU3UUECKUE 3aKOHKI SIBJICHHS U CBOICTBA TeT,

OTIMYATh THIIOTE3HI OT HAYYHBIX TEOPHIA;

- MTOJTb30BATHCSI OCHOBHBIMH (PU3UYECKUMU TIPHUOOpaMH,

- CTaBUTH U PEIIaTh MPOCTECHIITIE AKCIIEPUMCHTAIBHBIC 3a1a4H;

- BHICTH (PM3NIECKOE SBIICHHE C PA3HBIX TOUCK 3PCHUS;

- MBICIUTH TBOPUYECKH U CAMOCTOSATENBHO;

- MOJIB30BATHCS NMPH paboTe CIPaBOYHOM U yueOHOM TUTepaTypoH;

- OLICHMBATh JJOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(pOPMAIMY; aHAIM3UPOBATh U pelliaTh 33/1a41 Ha
COOTBETCTBYIOIINE TEMBI Kypca.

Baagers

- METOJJaMH HaONFOICHUS ¥ TOYHOTO H3MEPEeHUS (PM3UIECKUX BEIHYHH, a TAKXKE OCHOBHBIMH METOJaMH 00padOTKH
PE3yIBTATOB SKCIICPUMEHTa U METOJAaMH PEIICHHS KOHKPETHBIX 3329 U3 Pa3IMIHBIX 001acTell AIeKTPOJTHAMUKA

Takum 00pa3oM, mpolecc W3yYeHUs MUCHUIUIMHBI HampaBieH B cootBeTcTBuU ¢ ®T'OC BO um OIIOIT BO Ha
(dopmupoBaHue MPO(HECCHOHATBFHBIX HABBIKOB IO TIOJATOTOBKE CIICITHAIUCTOB IS SJIEKTPOHHON MPOMBIIIICHHOCTH.

4. Cooeporcanue oucyunaunvt (Mooyns)
Tema 1. BBenenue
Tema 2. DnexTpocTaTuka
Tema 3. ITocTOSHHBIH 2TEKTPUIECKUI TOK
Tema 4. DIeKTPONPOBOTHOCTH
Tema 5. CranimoHapHOE MarHUTHOE TI0JIe
Tema 6. CtaTudeckoe ToJie B BEIIECTBE



Tema 7. YpaBHenue MaxkcBesia

Tema 8. KBazucrarnaeckoe MarHuTHOE TIOJI€
5. O6mas Tpynoemkocts — 180 4., 5 3.e.

6. @opmMa KOHTPOJISA — 33a4€eT, SK3aMEH

AHHOTaLMA
K pa6oueii mporpamme qucuuninabl (Moayas) b1.0.05.02.04 «Onruka»

1. Ilens u 3a0auu oceoenus oucyuniunovt (MoOyisn)
1.1.Ieapt0 m3ydenusi QUCHHMIUIMHBI «ONTHKa» SBISIETCS NpeACTaBieHWe (U3NUECKOM HAyKH Kak 0000LIeHUS
HaOJII0JICHUH, MPAKTHYECKOTO OIbITa M dKcHepuMeHTa. Dusnyeckas TeOpusl BHIPAXKAET CBS3U MEXKY (PU3NUECKUMU SBICHUSMH
W BeJIMYMHAMU B MaTeMaruueckod Qopme. OnrTuka sBisieTCs TOW AMCUMIUIMHOM, KOTOpas OKa3ajia pellaroliee BIHMSHUE Ha
MIPOLIECCHI, CBSI3aHHBIC C COBPEMEHHOH HayYHO — TEXHMYECKOH peBomronmer  Kypc onTukm nomkeH obecrieuuTs OymynieMmy
WHKCHEPY OCHOBY €r0 TEOPETHUYECKOH MOATOTOBKH B Pa3JIMYHBIX 00JacTAX (GU3MIECKOH HAyKH, 00ECIICUUTh TIOCIIeI0BATENHHOE
U [eNbHOe ycBoeHne Kypca ONTHKH, UCTIONB3YS IS TOTO BCE BUABI yIEOHBIX 3aHATHH.
1.2.3agaun u3y4eHHs1 THCHUIIMHBI: GOpMUpOBaHHE 3HAHUI B 00JIACTH TEOMETPUICCKON M (PU3NIECKON ONTHKA
C TOMOIILIO 0a30BBIX AJIEMEHTOB C y4YETOM TEXHOJOTMYECKOW pealu3alid 3JIEMEHTOB, MOJENCH M NapaMeTpoB 3THX
3JIEMEHTOB; OCOOEHHOCTEH MPOEKTUPOBAHMS 0A30BBIX 3JIEMEHTOB.
W3y4yeHne AMCUMIUIMHBI HANpPaBICHO HAa MOATOTOBKY CIELHUAJIMCTOB, CIHOCOOHBIX pElIaTh 3ajavyd, BO3ZHHUKAIOIINE MPU
MIPOU3BOJICTBE W OKCIUTyaTallMHd M3JENHUH SJICKTPOHUKH M HAHODJIEKTPOHMKM C YYeToM OO0JIaCTH, THUIIOB M 3ajad
npodecCHOHANBHOMN ESITENFHOCTH B COOTBETCTBUH € MPOPECCHOHATIbHBIMU CTAaHIAPTAMU:
- 40.058 «MHXeHep-TeXHOJIOI IO MPOM3BOJACTBY H3JACIUN MHKpPOIJIEKTPOHHKHU», KOTOPBHIH YTBEPXKICH INPHKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunroctoM Poccun 29.07.2019 Ne55439;
- 40.104 «Crienuanuct mo M3MEPEHHUI0 MapamMeTpoB W MOAU(HKALUK CBOWCTB HAHOMATEPHAIOB M HAHOCTPYKTYPY,
KOTOpBIH yTBepkAeH npukazoM Munrpyna Poccunm ot 07.09.2015 Ne593nm (B pepmakiuu, BBeJEHHOWH B JeiicTBHE ¢
20.01.2019 r. mpukazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBan Muntoctom Poccun 23.09.2015 .
Ne38983.
2. Mecmo oucyunaunwsl (moodynsn) ¢ cmpykmype OIIOII BO
JucnumumHa «OnTHKa» OTHOCHTCS K 0a30BOH yacTh ydeOHOro maHa. M3ydaercs mociie MpoXosKAeHHs AUCIMIUINH
MaTeMaTHYeCKOT0 U €CTECTBEHHOHAYYHOTO IIMKJIA, TUCIUIUINH NPO(ECCHOHAIBHOTO UK.
[Ipu ocBOCHNYM JUCHUIIIIMHBI 00YYAIOIIUICA CMOKET YACTUIHO MPOJIEMOHCTPHPOBATH CIEAYIONINE 0000IICHHBIE
TpynoBsie pyHkiuu (OTD):
° Pa3paboTka eAMHUIHBIX TEXHOIOTUYECKUX MPOIECCOB M PEKOMEHAINHN 110 YCTPAHEHUIO U IPEIyNPEKICHUIO
OpaKoB B MPOU3BOJICTBE U3EITHIA MUKPOIJIEKTPOHUKH (TIpodeccnoHanbHbIin ctanaapT 40.058 «HKkeHep-TeXHOIOT 110
HPOHM3BOACTBY H3JCIHIA MUKPO3JIEKTPOHUKI», KO B, ypoBeHs kBanudukaimu 6).
° PazpaboTka THITOBBIX TEXHOJIOTHYECKHUX MPOLECCOB U NIAHUPOBOK PadOYNX MECT U MPOU3BOJCTBEHHBIX y4aCTKOB
Ha MPOM3BOJICTBE U3/ENNH MUKPO3JIEKTPOHUKH (npodeccronanbHbiii cranaapt 40.058 «HkeHep-TeXHOIIOT Mo
MPOU3BOJICTBY M3JCIHIA MUKPOIICKTPOHUKIY, KoA C, ypoBeHb KBanudukauuu 6).
° CoBepIICHCTBOBaHHUE MPOIIECCOB M3MEPEHHH TapaMeTpoB U MOAN(DHUKALINN CBOWCTB HAHOMATEPHAJIOB 1
HAHOCTPYKTYp (mpodeccuonansupii cranaapT 40.104 «CrienuaiucT mo U3MEpEeHUI0 TapaMeTpoB U MOAUGUKAI[IHA CBOWCTB
HAHOMATEPHAIIOB H HAHOCTPYKTYP», Ko C, ypoBeHb KBanupukarmu 6).

3. Tpebosanusa Kk peyromamam 0céo0eHuss OUCUUNIURDBL (MOOYI)

[Ipomecc w3yuyeHHWs MAWCHUIUIMHBI HampaBlieH Ha (QOPMHPOBAaHHE OJIIEMEHTOB CIEAYIOIINX KOMIIETSHIIMA B
cootBercTBUM ¢ @PI'OC BO u OIIOII BO no naHHOMY HanpapieHUIO HOATOTOBKU:

- CriocoOHOCTh MCTOB30BATh MOJIOXKCHHUS, 3aKOHBI 1 METOJIBI €CTCCTBEHHBIX HAYK W MAaTEMAaTHUKHU JUIS PEIICHIS 3319
umkeneproit nesitensHoctu (OIMK-1);

. CrocoOHOCTh CaMOCTOATEIBHO MPOBOAUTH JKCIEPUMEHTAILHBIE HUCCICIOBAHUS U HCIOJIh30BaTh OCHOBHBIC MPHEMBI
00paboTKK U TIpeICTaBIeHHS MOMy4YeHHBIX AaHHbIX (OITK-2).

B pe3yiabraTe 0cBOCHMS TUCIHUIIUHBI 00YUYAIOIIUIACS T0JIKEH:
3HaTh. OCHOBHBIC ITIPaBOBBIE M AITHYECKHE HOPMBI TIPH OIICHKE IIOCIEACTBHI CBOEH NpOo(ecCHOHATBHON IesTeIhbHOCTH;
OCHOBHBIC HAYYHO-TEXHWYECKHE MPOOJIEMBI B CBOEH MPEIMETHOW 00macTw; (QU3MYECKHEe MPUHIUIEI ASHCTBHUS COBPEMEHHBIX
npUOOPOB U KOMITOHEHTOB CHJIOBOM 3JICKTPOHHMKH, UCIIOJIB3YEMbIC JIUISl MX OMHCAHUS IapaMeTpbl M XapaKTEPUCTHKH, CBOIO
MPEeIMETHYI0 00JacTh; OCHOBHBIC IyTH PACHIMPCHHS 3HAHUA W yMEHUH B 00JacTH HCCICNOBAHUS M IMPOCKTUPOBAHHS
AJIEMEHTHOM 0a3bl cXeM, CyTH MPOo(eCCHOHATBHON NEATEIbHOCTH, OCHOBHBIX HAMPABJICHUI PAa3BUTHSA WU MPOOJIEM B 00JIACTH
ANIEKTPOHUKHU M HAHODJICKTPOHUKH, METO Bl BHEIPEHUS TOTOBBIX HAYYHBIX Pa3pab0OTOK
YMeTh: CaMOCTOSATEIILHO OCYIICCTBIISTh MOKCK, XpaHCHHE, 00pa0OTKy M aHANM3 MH()OPMAIMKM U3 Pa3IHYHBIX NCTOYHHKOB H
0a3 JaHHBIX C UCIOJIb30BAaHHEM WH(POPMAIMOHHBIX, KOMIBIOTCPHBIX M CETEBBIX TEXHOJIOTHH; CHUCTEMATH3HPOBATh HAYYHO-
TEXHUYECKYIO0 HH(POPMAIIHIO 110 MCCIIeTyeMOH mpodieMe ¢ UCTIOb30BaHNEM KOMIIBIOTEPHBIX TEXHOJIOTHH; HACHTH()HUINPOBATH
HOBBIE TPOOJIEMBI B 00JIaCTH 3JEKTPOHUKH, CAMOCTOATENHHO NPHOOPETaTh M MCIONB30BaTh B MPAKTHYECKOU NESTEIHHOCTH
HOBBIC 3HAHUS M YMEHHS B OOJaCTH HMCCIIEOBAHUSA M MPOCKTHPOBAHUS DJIEMEHTHON 0a3bl cXeM, OpHEHTHPOBATHCS B HAYYHO-
TEXHUYECKOH TUTEepaType M0 HAIpaBICHUIO HAYYHBIX UCCIICIOBAHMIA; BHEAPSITh TOTOBBIC HAYYHBIC pa3padoTKu
Baanerb: MeTogamMu W criocob0aMu CaMOCTOSTENFHO IPHOOpPETaTh W HCIOJIB30BATH B IPAKTHUECKOW NEATCIFHOCTH HOBBIC
3HaHUS M YMCHHS, B TOM YHCJIC B HOBBIX OOJIACTSIX 3HAHWH, CBS3aHHBIX C IPOEKTHPOBAHHEM JIIEKTPOHHBIX YCTPOMHCTB,



HABBIKAMH Pa0OTBl C KOMIBIOTCPHBIMH MPOTpaMMaMH U1 CO3JAHWS, PCENAKTUPOBAaHHMSA U O(POPMIICHHS YCPTEKEH
KOHCTPYKTOPCKO-TEXHOJIOTUIECKOH JOKYMEHTAIIHH,

4. Cooepicanue oucyunnunst (Mooyns)
Tema 1. 'eomerpuueckas ontuka u GpoToMeTpust
Tema 2. BonHoBas ontHka
Tewma 3. KBanToBas ontuka
5. O6mas Tpynoemkocts — 180 4., 5 3.e.
6. @opmMa KOHTPOJISI — 334€T, SK3aMEH

AHHOTAIUS
K pa0oueii nporpamme qucuunanHbl (Moayas) 51.0.05.02.05 «<AtomHas u aaepHas puznka»

1. Ilens u 3a0auu oceoenus oucyuniaunot (Mooyis)

1.1. Henn:

00y4eHHs CTyICHTOB OCHOBaM M METOJaM HCCIIEAOBAHMUS aTOMHOMH U sIepHOI (DU3HKH.
1.2. 3apaun:

- O3HAKOMHTH CTY/IEHTOB C OCHOBHBIMH 3aKOHAMHM W SBJICHUSMH aTOMHOW W SAE€pHOW (U3MKKM M C HX
TEOPETUYECKON HUHTEPIIpETALUEH;

- 1aTh 4ETKOE MIPECTABICHUE O IPAaHHUNAX MIPUMEHHUMOCTH (QU3NIECKUX MOJIEIEH U TUIIOTE3,;

- O3HAKOMUTbH CTYJICHTA C COBPEMEHHBIMHU TOCTIDKEHISIMA aTOMHOH U sIICpHOM (M3MKU M UCTIONB30BaHUEM HX B
HayKe U TeXHHKE;

- c(OpPMHUPOBATH HABBIKK SKCIIEPUMEHTAIBHOM PaboThl B 001aCTH aTOMHOU U SACPHON (U3UKH;

- IaTh HaBBIKK pacyera (PU3NYEeCKUX XapaKTePUCTHK aTOMOB H S/Iep:
W3ydyeHne AMCUMIUIMHBI HANpaBleHO Ha MOATOTOBKY CIELHAIMCTOB, CHOCOOHBIX pelIaTh 33jJaud, BO3ZHHUKAIOIINE IPU
NIPOM3BOJICTBE M OSKCIUTyaTallud W3AEIMH 3JIEKTPOHUKHM W HAHOYIEKTPOHUKM C YYeTOM OOJIaCTH, THUIIOB M 3ajad
podecCHOHANBHOMN NESITENFHOCTH B COOTBETCTBUH € PO ECCHOHATIbHBIMU CTaHIapTaMU:
- 40.058 «MHXeHep-TeXHOIOr MO NPOM3BOJACTBY HU3JENUN MHKPOIIEKTPOHUKHY», KOTOPBIH YTBEPXKIEH IPHUKA30M
Muntpyzna Poccuu ot 03.07.2019 Ne480n u 3apeructpuposan MusntoctoM Poccun 29.07.2019 Ne55439;
- 40.104 «Crienpanuct N0 M3MEPEHHUIO IMapaMeTpoB W MOANU(HKALUK CBOWCTB HAaHOMAaTEPHAIOB M HAHOCTPYKTYPY,
KOTOpBIM yTBepkzIeH mpukazoM Muntpyaa Poccun ot 07.09.2015 Ne593m (B pemakinu, BBEIEeHHOW B JEHCTBHE C
20.01.2019 r. mpuka3zom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBan Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucuyunnunst (modyns) é cmpykmype OIIOII BO
JucnuruimHa oTHOCHTCS K 0a30BOM yacTh yueOHoro nukia — b1 Mmaremarnueckuil ¥ eCTeCTBEHHOHAYYHbBIH IIMKJL.
JucuuiuimHa npenHa3HauYeHa ISl CTYIEHTOB OYHOHM ()OpPMBI OOydeHHMs 10 HampasieHHuio moarotoBku 11.03.04
DJIEeKTPOHMKA M HAHOAJIEKTPOHHUKA, 5 ceMecTpa, 3 rojia 00y4eHHs 1 OTHOCUTCS K TUCIUILIMHAM BapUaTHBHOM YacTH.
OcHOBOM AJIs U3y4EeHUs AUCLUILIUHBI SIBJISETCS KypPChl MAaTEMAaTUKHU, SJEKTPHUECTBA U ONTHKH.

3. Tpebosanus Kk pe3yromamam 0ce0eHus OUCUUNIAUHDBL (MOOYA)
YK-1.CriocobeH OCyIIEeCTBISITh MOUCK, KPUTHISCKUI aHAIN3 U CUHTe3 WH(OpPMAIIUH, IPUMEHATh CUCTEMHBINA MOAXOM JUTs
peLICHUsI TOCTABICHHBIX 33/1a4
OIIK-1. CriocoGeH HCIOoJIb30BATh MOJNIOKEHHUS, 3aKOHBI U METOJIbl €CTECTBEHHBIX HAYK M MAaTEeMAaTHUKHU JUISl PEIICHHS 3a1a4
WHKCHEPHOU JIeSITeNbHOCTH
OIIK-2. CriocobeH caMOCTOSATENbHO MPOBOANUTH YKCIIEPUMEHTAIbHbBIC UCCIIEAOBAHUS U HCIIOJIb30BATH OCHOBHBIC MPHEMBI
00paboTKH U MPE/ICTABICHHUS MOJYYCHHBIX JAHHBIX

4. Cooeporcanue oucyunaunvt (Mooyna)
Tema 1. KBanTOBas npupoaa U3nydeHust
Tema 2. DeMeHTBI COBPEMEHHOMN (PU3UKH aTOMOB M MOJICKYJI.
Tema 3. DieMeHTHI (U3UKN aTOMHOTO siIpa
Tema 4. DneMeHTHI (PU3UKH SIEMEHTAPHBIX YaCTHI]
5. O6mas Tpynoemkocts — 180 4., 5 3.e.
6. @opma KOHTPOJIS — DK3aMCH

AHHOTAIIUSA
K paboueii nporpamme mucuuminabl (Moayasn) 51.0.05.03.01 «MatemaTnyecKnii aHAIH3»

1. Ilend u 3a0auu oceoenus oucyunIunbl (Mooyis)
Ienbro qucHUIUIMHBL «MaTeMaTHUECKUI aHAIHU3Y SBIICTCS (POPMHUPOBAHHE KOMILICKCA OCHOBHBIX TCOPETHICCKHIX
W TOPAaKTHYECKUX 3HAHMNA 10 MAaTeMaTHYeCKOMY aHaJn3y, HEOOXOAMMBIX I PELICHHS 3a1ad, BO3HHKAMOIIUX B
[IPaKTUYECKON AESITEIbHOCTH.
3agauu TUCIUILUIHHBI:



— (dopmupoBaHUE Y CTYAECHTOB 3HAHMH MO0 MAaTEMaTHYECKOMY aHAJIM3Y JUIS YCIICIIHOTO OBJIAJICHUS OOICHAYYHBIMU
¥ IpodecCHOHATBHBIMHU JUCHUIIIMHAMY Ha HEOOXOIMMOM HayYHOM YPOBHE;
—  pa3BHUTHE y CTYJICHTOB JIOTHYECKOTO U aITOPUTMHYECKOTO MBIIIJICHUS;
— (opMHupOBaHNE YMEHHUSI CAMOCTOSTEIBHO NMPUMEHAThH 3aKOHBI 1 METOIbI MATEMATHYECKOTO aHAIN3a AJIS PEIICHUS
nmpodeccnoHaTBLHBIX 3a1ad.
W3ydyeHne AMCIMIUIMHBI HANpaBICHO HAa MOATOTOBKY CHEIHAINCTOB, CHOCOOHBIX PEHIaTh 33Jadd, BO3ZHHKAIOMINE IIPU
MIPOU3BOJCTBE U OKCIUTyaTallUHM M3JENUN SJIEKTPOHUKUM M HAHORJICKTPOHMKM C Yy4eToM o0JIacTH, THUIIOB U 3ajad
podeCcCHOHANBHOMN JIESITENEHOCTH B COOTBETCTBUH € PO ECCHOHATBHBIMU CTaHIapTAMU:
- 40.058 «MHXeHep-TeXHOJOr IO MPOM3BOJACTBY H3JACIUN MHKPOIJIEKTPOHHKH», KOTOPBIH YTBEPXKIEH INPHUKA30M
MunTtpyaa Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunroctoM Poccun 29.07.2019 No55439;
- 40.104 «Crienuanuct No M3MEPEHHUI0 IMapamMeTpoB W MOAW(HKALUMK CBOWCTB HAHOMAaTEPHAIOB M HAHOCTPYKTYPY,
KOTOpPBII yTBepxaeH npukazomM Muntpyna Poccum ot 07.09.2015 Ne593n (B pemakuuu, BBeIeHHON B JEHCTBHE C
20.01.2019 r. mpuxazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBad MuntoctoM Poccnn 23.09.2015 .
Ne38983.
2. Mecmo oucyunnunst (mooyns) é cmpykmype OIIOII BO
HucnnmmHa «MaTteMaTHIeCKi aHAIIN3» OTHOCHTCS K o0s3aTensHON dacTH broka 1 «IuciummnHbl (MOIYITN ))
OCHOBHOHM 00pa3oBaTeIbHON MPOTpaMMBI MO HampaBiIeHWI0 NoATOoToBKK 11.03.04 DiekTpoHHWKAa M HaHOIJICKTPOHHUKA,
npoduis «CoBpeMeHHbIE HH()OPMaINOHHBIE TEXHOJIIOTHH B 3JIEKTPOHHON TEXHUKE.
IIpuctynmas K H3yY4eHHIO JAaHHONW JAWMCIUIUIMHBI OOydJaromuiicss JOJDKeH o0najgaTh  KOMIIETEHIHSIMU
MIPEIYCMOTPEHHBIMU CTaHAAPTAMHU CPEIHETO ITOHOTO 00Pa30BaHMUs.
B pe3ynpTaTte OCBOCHHUS NaHHOW AWCIUIUIMHBI, MTOJyYeHHbIE 3HAHUS OyIyT HEOOXOIMMBI KaK MpEeIICCTBYIOIINE
NpU U3y4YeHUH IUCHUIUTNH «JuddepeHimanbuble U MHTETpaibHble ypaBHEHHs», «Teopus (QYHKIMM M KOMILIEKCHOTO
MIEPEMEHHOTO0Y, «Teoprs BEpOsITHOCTH M MaTeMaTHUeCKasi CTATUCTHKA» U APYTHX €CTECTBEHHOHAYUHBIX TUCIUIUIMH.

3. Tpeboeanusa Kk pe3yromamam 0ce0eHUus OUCUUNIAURDBL (MOOYA)

Iponece n3ydeHus QUCHUTUIMHBI HATIPaBJIeH Ha ()OPMUPOBAHKE IJIECMEHTOB CIEIYyOIIeH 00menpodeccHoHamIbHON
komnereHimd (OIIK) B coorBerctBrn ¢ ®I'OC BO u OIIOII BO no maHHOMY HarpaBJIeHUIO ITOATOTOBKH:

- CIIOCOOCH MCIOIh30BAThH MOJIOXKEHNUS, 3aKOHBI M METOJIBI €CTCCTBEHHBIX HAYK M MAaTEMAaTHKH JJIS PEIICHUS 3a1ad
uxeHepHou nesrenapHoctr (OITK-1).

B pe3ynpTaTe 0CBOCHUS TUCIUITIMHEI 00YyJaIOIIHNACS TOJKCH:

3HATh OCHOBHBIC TIOHSTHSA, ONPEICIICHUS W CBOWCTBA OOBEKTOB MATEMATHYECKOTO aHAJM3a; METOIBl PELICHHUS
3amad Ha HAXOXJICHHWE MpenesioB (YHKIMH; OIpENeeHHe HENpPEephIBHOCTH (PYHKIMH B TOYKE; OCHOBHBIC IpaBHIIa
HaXOXXICHUS MPOW3BOMHBIX, ONHPasCh Ha OMPEACICHHE TPOM3BOAHON M TaONWIly MPOU3BOIHBIX; OIpEeIICHIE
mupdepennuana (QyHKIHH B TOYKE W NpHUMEHeHHE TuddEepeHINanoB B TNPUOJMIKEHHBIX BBIUMCICHUSX; 3aJauH,
MIPUBOIAIINE K OHATHSAM HEOTIPEICIIEHHOTO U OTIPEICIICHHOTO HHTErpaa.

YMeTh TPOBOJUTH WCCICIOBAHME OCHOBHBIX TOHSATHH, BBIUYUCIATH MPEICIbl, HAXOIWTh IPOU3BOJIHBIC U
HHTETPasbl; MPUMEHSITh METOJBl MAaTEMAaTHYECKOTO aHAJIM3a K PEIICHHUIO 33jad; UMETh MPEJCTABICHHUS O COBPEMEHHBIX
HATIPABJICHUSIX PA3BUTUS MATEMATHUYCCKOT'O aHATM3a U €r0 MPUIOKCHHS.

BJIAJETH aNapaToM MaTeMaTHYSCKOTO aHaJH3a, METOJaMH JI0KA3aTeICTBA YTBEPIKICHHN.

NpuodpecTH ONbIT AeSITeIbHOCTH HCIOIb30BaHMs MOJYUYEHHBIX 3HAHUN ISl PElICHUs 3a/1ay, BO3HUKAIOIUX B
MPaKTUYECKON JAESITebHOCTH.

4. Cooepitcanue oucyunnunot (Mooyns)
Tema 1. Bgedenue 6 mamemamuueckuii anauu3s
Tewma 2. Jugpgepenyuanvroe ucuucnenue
Tewma 3. Unmeepanvrnoe ucuucienue
5. O6mas Tpynoemkocts — 180 u., 5 3.e.
6. ®opmMa KOHTPOJISI — DK3aMeH

AHHOTALMSA
K paboyeii nporpamme aucuunnHbl (Moayas) 51.0.05.03.02 «/IuddepennnaibHble M MHTErpajbHble ypaBHEHUs»

1. I]ens u 3a0auu oceoenus oucyunaunst (Mooyis)

Hens npenopaBanus qucturiinHbl «/{uddepenimansusle ¥ HHTETpaIbHBIC YPaBHEHHUS» CTYICHTAM HaIlpaBIICHHS
noaroroBkn 11.03.04 DnexkTpoHMKa W HaHOANIEKTpOHUKA; Npodmis «CoBpeMeHHbIE MH(POPMAIMOHHBIC TEXHOJIOTHH B
JICKTPOHHOM TEXHHKE» COCTOUT B TOM, YTOOBI ITOMOYb OYAYLIMM CIICIHAJINCTaM OBJIaJETh OCHOBAMH 3HaHHWH B 00OnacTu
muddepeHIMANBPHBIX W MHTETPAlbHBIX ypaBHEHWH, IIOKa3aTh Ha IpHMepax peuieHust 3axad  d((EKTHBHOCTD
UCTIOJIb30BAHHS MaTeMaTHUECKUX 3HAHUN 1 METOJIOB.

Jng ycmenmrHoro ycBOSHHS CTYAE€HTaMH 3HAHHH HEOOXOAMMO O3HAKOMHTH WX C OCHOBHBIMH IIOHSTHSMH,
MeTOZaMH M THHaMu JudQepeHnrnanbHbIX 1 WHTETPATBHBIX ypaBHeHHH. OMHON M3 3a4ad NpernojaBaHUs TUCIHMILIHHBL
SIBIISIETCS] HAYIUTh CTYICHTA YUUTHCS, CAMOCTOATEIHHO PaboTaTh ¢ yueOHOW M HAYYHOU JIUTEPATyPOH.
B pesynbTate nzydeHus JUCHUNINHBI CTYCHT JOJDKEH CBOOOIHO OPHEHTHPOBATHCS B TAKUX BONIPOCAX, KakK:
— OIpEIENICHNS] OCHOBHBIX IMOHATHH M METOJIbI PEIICHHUS 3a/1ad Kypca;



— pemeHne OOBIKHOBEHHBIX AW QEepeHINANbHBIX YPaBHEHUH IIEpBOIO TOpsAKA, pPa3pelieHHbIX M He
Pa3pemIeHHBIX OTHOCUTENIBHO MPOU3BOAHOMN;

— perieHne 0OBIKHOBEHHBIX AN (HEPEHIINATBHBIX YPABHEHNH BBICIINX MOPSIKOB, HHTETPUPYEMBIX B KBaAPaTypax
U ypaBHEHUH, TOMyCKAIOINX HOHMKECHUE MOPSIIKA;

— pelIeHue TMHEHHBIX AnGdepeHIINaIbHBIX YPaBHEHUH N-TIOPSAAKa;

— pelIeHne TUHEHHBIX CUCTEM OOBIKHOBEHHBIX Au((epeHInanbHBIX YpaBHEHHI;

— peleHne KpaeBbIX 3a4a4 Ul OOBIKHOBEHHBIX AU (GepeHINATBHBIX YPaBHEHUH;

— pelleHue HHTeTpalIbHbIX ypaBHeHu dpenronsma u Bonereppa.

OBnajgeB TUMU OCHOBHBIMU TOHSTUSAMH, CTYAEHT JODKEH yMEThb NPHUMEHATh UX S PELIeHHs KOHKPETHBIX
MIPAKTUYECKUX 3a/a4.

V3yyeHne AMCUMIUIMHBI HANpaBleHO Ha NOATOTOBKY CIELHAIMCTOB, CHOCOOHBIX pelIaTh 3aJadd, BO3HHUKAIOUIME IPU
MIPOU3BOJCTBE U OKCIUTyaTallMM M3JENUN SJICKTPOHUKUM M HAHORJIEKTPOHMKM C Yyd4eToM o0JIaCTH, THUIIOB M 3ajad
poeCCHOHANBHOMN NESTENFHOCTH B COOTBETCTBUH € MPO(ECCHOHATLHBIMU CTaHIapTAMHU:
- 40.058 «MH)eHEep-TEXHONOr MO NPOU3BOACTBY M3ACIUNH MHUKPOIJIEKTPOHUKH», KOTOPBIM YTBEpXKAECH INPUKA30M
MunTtpyzaa Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MuntoctoM Poccun 29.07.2019 Ne55439;
- 40.104 «CrnenpanucT 1Mo M3MEPEHHI0 MAPaMETPOB M MOAWU(HUKAIINH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP»,
KOTOPBIN yTBepxkaeH mnpukazoM MuHTpyna Poccum ot 07.09.2015 Ne593w (B pemakumu, BBeIEHHOH B ICWCTBHE C
20.01.2019 r. mpuka3zom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad MuntoctoM Poccnn 23.09.2015 .
Ne38983.

2. Mecmo oucyunaunst (modynsn) ¢ cmpykmype OIIOII BO

Hucunnnmza «/{uddepeHnpanbaple 1 HHTETpalbHBIC YPaBHEHUS» OTHOCUTCA K IEPBOMY ONOKY M NMPHUHAJICKUT
€ro 00s13aTeJIbHOM YacTH OCHOBHOM 00pa30BaTeNbHON MPOTrpaMMbl 10 HanpasiieHuio moarotoBky 11.03.04 DnexkTpoHrka u
HAHOJIEKTPOHHUKA; MPod b «COBpeMeHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHUH B DJICKTPOHHOI TEXHHUKEY.

[Ipuctymass K UW3y4YEHHIO JAaHHOW MAWCIUIUIMHBI OOydYaromMiics MAODKEH 001afaTh KOMIETCHIIUAMHU
IIPEelyCMOTPEHHBIMH CTaHAapTaMH CPEIHETO IOJHOTO 00pa30BaHMs.

B pesynbraTe OCBOEHHMS JAaHHOM IUCHUIUIMHBI, MOJyYeHHBIE 3HAaHUS OYyIyT HEOOXOIUMBIMHU Kak
MpeNUIeCTBYIOMINE MPH H3YYEHHHM AUCHUIUIMH «Teopus (QyHKIMM M KOMIUIEKCHOTO HEPEeMEHHOro», «ATOMHas M
sanepHast Qusnka», «ONTHKa» W APYTUX €CTECTBEHHOHAYYHBIX IUCIUIUIMH IPEIYyCMOTPEHHBIX Y4YEOHBIM IJIAHOM
porpaMMel OakajgaBpuaTta Mo HanpasieHuto moarotoBku 11.03.04 DiaekTpoHnKa 1 HAHOIIEKTPOHUKA.

3. Tpebosanus Kk pe3ynomamam 0ce0eHus OUCUUNIAUHDBL (MOOY)

[Iporiecc m3ydeHHMS AWCHUIUIMHBI HANpaBICH Ha (OPMHPOBAHHE OJIIEMEHTOB CIETYIONNX KOMIICTCHIIUH B
cootBercTBUr ¢ PI'OC BO 1 OITOIT BO no nanHOMY HanpaBiIeHHUIO TIOATOTOBKH:

obwenpogeccuonanvuvix (OIIK):

- - CIIOCOOEH WCIIONB30BATh IMOJIOKEHHS, 3aKOHBI M METOABI €CTECTBEHHBIX HAYK M MATEMAaTHKH UI PELICHUS
3aj1a4 HHXXeHepHoit aestensHocTH (OITK-1).

B pesynbTaTe 0CBOCHUS AUCIUILIMHBI 00YUYaIOIIUICS TOIDKEH:

3HATBb ONpeACNICHUs] OCHOBHBIX MOHSATUH M METOJBI peUIeHHs 3a1a4 Kypca.

YMeTh: OPUCHTUPOBATHCS B MaTepHaje YICOHBIX JUCIUILTHH, MCIOJIB3YIOMMX ammnapaT aud(epeHIrualibHbIX U
HMHTETpalbHBIX YPaBHEHUN, MPUMEHSATh MaTepUall IUCUUIUIMHEI IPU PEHICHUH MPAKTUYECKUX 3a/1a4.

BJIAJETh METOIaMU penieHuil JudHepeHIIHaTbHBIX U HHTEIPAILHBIX YPaBHCHHUIH.

NMPHOOPECTH ONBIT IeATEIbHOCTH 110 KITACCU(PHUKAINN U UCCIECAOBAHUIO YPaBHEHHH.

4. Cooepircanue oucyunaunst (Mo0yns)
Tema 1. Jughpepenyuanvuvie ypasnenus nepeozo nopsaoka
Tema 2. Jlunetinvie ougepenyuanvhvie ypaguerus evicuie2o nopsioKka
Tema 3. Cucmemvol oughgpepenyuanvrvix ypasHeru
Tema 4. HUnmeepanvhule ypaguenus Borvmeppa
Tema 5. Unmezcpanvuvie ypasnenus @pedzonvma
5. O6mas Tpynoemkocts — 108 4., 3 3.e.
6. ®opmMa KOHTPOJISI — 3aUeT

AHHOTAIUSA
K pa0oueii nporpamme aucuumnebl (Moayasa) 51.0.05.03.03 «AnaauTnyeckasi reoMeTpUs U JTHHeiHas aJredpa»

1. Ilenw u 3a0auu oceoenus oucyuniunovt (Mooyis)

HensiMu 0CBOCHUS AUCITUILTUHBI «AHATUTHYECKAsI TEOMETPUS U JIMHEHHAS anreOpay sIBISTIOTCS:

®  U3yYeHUE OCHOBHOI'O TEOPETUUYECKOr0 MaTepHasa, OHATUH, ONPeNIeIeHUA, TEOPEM.

e  pa3BUTHE BBIYUCIUTENBHBIX W (OPMAIBHO — ONEPATHBHBIX AIT€OpandecKuX YMEHHH CTYIEHTOB JI0 YPOBHS,
IMMO3BOJIAIOMIETO YBEPEHHO MX MCIOJIB30BAThH NPU PEHICHUU 3aJia4d 10 JaHHOMY NPEAMETY U CMEKHBIX NIPEAMETOB
(pm3uKHM, XMMUH, OCHOB HH(OPMATHKH).

e monydyeHWe 0a30BBIX 3HAHWMW MO anredpe W aHATUTHYECKON TeOMETpPHUU: ONMpeAeNUTENId, MaTpudHas anredpa u
pelIeHre CUCTEM JIMHEWHBIX YpaBHEHUN, KOHEYHOMEpHbIE JIMHEWHbIC MPOCTPAHCTBAa U JIMHEWHBIE OINEpaTOpBhl,



OuiMHelHble W KBaJpaTHuHbIC (OpMBI, JHMHEHHBIC M HENMHEHHBIC ONepanud HaJ BEKTOpaMH, NpsMas Ha

TUIOCKOCTH, MPsiMasi ¥ ITIOCKOCTh B MTPOCTPAHCTBE, JIMHUK BTOPOTO TIOpsiKa (JUIUIIC, TuTiepOoIIa, mapabona);

e  (opmupoBaHHE yMEHUI1 1 HABBIKOB IO HCIIOIB30BAHMIO JIOTHIECKOTO aIapaTa B mporecce 00ydIeHNs;

®  pa3BUTHE JOTUIECKOTO MBIIIICHHUS.

3agauu AMCUUILIHHBI:
e chopmMupoBaTh 0a30BbI NOHATHIHBINA anmapar, HEOOXOAMMEIH 1T BOCHPHUSATHS U OCMBICICHHUS MTOCIIEIYIOIINX
KYpCOB;
®  3AJIOKHUTh 3HAHMS, HEOOXOIMMBIE IUISi OCMBICICHUS MaTeMaTHYECKHX, WH()OPMAIMOHHBIX W METOJHMYECKHUX
JMCIUILINH;
e cpopMUpOBaTh HABBHIKM MaTEeMaTHYECKOTO MOJEIUPOBAHUS MBICIUTENFHOIO Mpolecca B Pa3IMYHBIX
NpEIMETHBIX 00JIACTSX;
e  crocoOCTBOBAaTh (JOPMUPOBAHHIO HABBIKOB pabOThI C yueOHON, HAYYHON M HAYYHO-METOANYECKON JINTEPATYPOii;
e chopMupOBaTH yMEHUS MPUMCHATH ITOyYEeHHBIC 3HAHUS IS pEIICHHs anreOpamdecKux 3a1ad;
e  1aTh MPEJCTaBJICHHAE O COBPEMEHHOM COCTOSHUH HAYYHBIX HCCIIEIOBAHUHA B 00IaCTH anreOphl U CONPSIKEHHBIX C
Hell 00JacTsax 3HaHWUI.
W3ydenne OWCOMIUIMHBI HANPaBIEHO HAa TOITOTOBKY CIEIMAJFICTOB, CIOCOOHBIX pEmIaTh 3aJadd, BO3HHUKAIOIIUE IPH
MPOU3BOJICTBE W OKCIUTyaTallMd W3MENHN SJICKTPOHWKH W HAHODIEKTPOHHKH C YYeTOM OOJIACTH, THIIOB W 3a1ad
podecCHOHANBHOMN JESITENEHOCTH B COOTBETCTBUH € MPO(GECCHOHATIbHBIMU CTaHIapTaAMU:
- 40.058 «MHXeHep-TeXHOJOI IO MPOM3BOJACTBY H3JCIUN MHKPOIJIEKTPOHUKH», KOTOPBIH YTBEPXKICH INPHUKA30M
MunTtpyaa Poccun ot 03.07.2019 Ne480H u 3apeructpupoBan MunroctoM Poccun 29.07.2019 No55439;
- 40.104 «Crenpanuct No M3MEPEHHUI0 MapamMeTpoB W MOAW(HKALUK CBOWCTB HAHOMAaTEPHAIOB M HAHOCTPYKTYPY,
KOTOpPBII yTBepxaeH npukazoM Muntpyna Poccum ot 07.09.2015 Ne593n (B pemakuumu, BBeIeHHON B AEHCTBHE C
20.01.2019 r. mpuxazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.
2. Mecmo oucyunaunwvt (modynsn) ¢ cmpykmype OIIOII BO

JucnummHa «AHaIHTHYECKas TSOMETPUS W JIMHEHHas anreOpay sBILeTcs MUCHUTUIMHOW 00sM3aTehbHON 4acTh
broka 1 «ducuurummasl (Mogynw)y». i1 ee yCHEIIHOTO HM3YYeHHUs JOCTATOYHO 3HAHWUN M YMEHHU, IPHUOOPETCHHBIX B
CpeIHel MKoJIe Mo anredpe U aHATUTHIECKOW TeOMETPHH.

OcBoeHHUE JTUHEHHOW anreOphl MOMOXKET IPH H3YyYCHHH BOIPOCOB MeXaHHWKH. [IproOpeTeHHBIC 3HAHUS TaKKe
MIOMOTYT B HAYYHO - HCCIIEIOBATEILCKOM pabore.

Takum o6pa30M, I[aHHBIﬁ KypC TOMOXCT B HU3YUCHHMU MHOIUX PaA3JACIOB MATEMATHYCCKUX U (1)I/I3I/I‘ICCKI/IX
JUCHUILIINH.

3. Tpebosanus Kk pe3yiomamam 0ce0eHUs OUCUUNIAUHDBL (MOOY)

B coBoxynHOCTH € IpyrMMH IUCHUILIMHAMH Npoduis «/HTerpupoBaHHBIE CHCTEMBI 0€30IaCHOCTH» TUCLHIUIMHA
«AHanmuTHYeCKass ~ TreoMeTpus M JHHEHHas ~ anreOpa» — HampaBieHa ~— Ha  (OPMHPOBAaHHE  CIEAYIOUIEeH
odomenpodeccuonanbuoii kommerennuu (OIIK) B coorBerctBum ¢ ®I'OC BO wm OIIOII BO mo HampaBiieHHIO
noArotoBku 11.03.04 DieKTpOHUKA U HAHOAIEKTPOHKKA (KBaTU(pUKAIKS (CTENEHBIO) «OaKalaBp»):

®  CIOCOOHOCTH HCIIONB30BATh IOJIOKEHHS, 3aKOHBI M METOIBl S€CTECTBCHHBIX HAYK M MaTEeMAaTHKU AJIS PEIICHUS

3aja4 uHKeHepHoi nesteapnoctn (OIK-1).

CTyaeHT 10JI5KeH 3HATh:

OCHOBHBIC TIOHSATHUSI U ONPE/CICHHs; OCHOBHBIE (POPMYIIBI HEOOXOIMMBIEC ISl PELICHUs 3a]ad aHATUTHYECKOU
reOMETPUH M JIMHEHHOW anreOphl; 3HaTh BEKTOPHYIO ainredpy u ajireOpy MaTpHll; BEKTOPHBIE U €BKJIMIOBBI IIPOCTPAHCTBA,
JIMHEIHbIe TNpeoOpa3oBaHMsl 3THUX IPOCTPAHCTB; KBaApaTUUHbIE (OPMBI W TPHUBEJACHUS HX K HOPMAJIBLHOMY BHIY;
(OpPMYIHPOBKH YTBEP)KACHUH, METOIBI UX J0Ka3aTeJIbCTBA.

CTyneHT 10JI’KeH yMeTh:

BBIUUCTSTE ONpeAeIuTeNH; BEIYUCISTE PAHT MATPHIBI U3BECTHBIMHU CIIOCO0aMU U NPUMEHSTh K HUCCIIEJOBAHHIO
CHCTEM JIMHEWHOTO YpaBHEHUS; BBIUMCIATH 0a3UC M Pa3sMEpPHOCTh JMHEHHOTO MPOCTPAHCTBA; MPOBOANUTE ONEpAIHX Hal
JUHEWHBIMH TOATIPOCTPAHCTBAMM; pEIIaTh 3aJadd aHaJHUTUYECKOH TeOMEeTpWH; HaXOOUTh COOCTBEHHBIE BEKTOPHI W
cOoOCTBCHHBIC 3HAUCHUS; HAXOJUTH KAHOHNYECKUH BUI KBaAPATHUHBIX (DOPM; TOKa3bIBATh YTBEPKIACHUSI.

CTyneHT 10J/KeH BJIaJeTh:

MeTogaMu aHATUTHYECKOH TEOMETPUH W JIMHEWHOW anreOphl; KOOPAWHATHBIM METOJOM; METOIaMH NpPUBEACHUS
KBaJIpaTUYHBIX (QOpM K KaHOHHWYeCKOoMYy Buay (Meron Jlarpamxka m Merox SkoOm), TpoIeccoM OPTOTOHAIH3AIINH,
HAXO0KJCHUEM COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYCHUH JIUHEHHOTO MPeoOpa3oBaHusl.

4. Cooepircanue oucyunaunot (Mooyna)
Tema 1. Bektopnas anre6pa
Tema 2. Ipsamas B R2. TIpsiMast U IIOCKOCTh B IPOCTPAHCTBE
Tema 3. JIuHUHK BTOPOTO NOPSAKA.
Tema 4. [lepecTaHoBKM U MOACTaHOBKH. OmpenenuTeny N-ro nopsaKa.
Tema 5. AnreOpa MaTpHI.
Tema 6. ApupmeTndec-koe BEKTOpHOE IPOCTpaHCTBO. MccnenoBanne cucteM JTMHEHHBIX YpaBHEHHUH.
5. Obmas Tpynoemkoctb — 108 4., 3 3.e.
6. @opmMa KOHTPOJIS — 3a4eT



AHHOTALINA
K padoueii nporpamme qucuuuHbl (Moayas) 51.0.05.03.04 «Teopust pyHKIME KOMIIEKCHOT0 MepPeMEHHOT 0»

1. Ilenw u 3a0auu oceoenusn oucyuniunsvt (Mooyns)

Ilenv Kypca — momydenne O0a30BBIX 3HAHWHA M (OPMHUPOBAHHWE OCHOBHBIX HABBIKOB IO KOMIUICKCHOMY aHAJH3y,
HEOOXOIUMBIX KaK Ui OOYYeHHUS IPYTUM Y4eOHBIM TUCHHIUIMHAM, TaK W IS (OpMHUpPOBAaHHA OYAYIIEro CIICIHAJIICTa, a
TaKXKe IMO3BOJISIONINM PEIIaTh MPUKIATHBIC 3a1a4X U3 Pa3IHIHBIX 00acTell 3SHaHUH.

OcHogHble 3a0auu OUCYUNTUHDL:

- U3y4YEHNE OCHOBHBIX MaTEMaTUYECKUX IMOHATHH AUCIUIUINHEI,

- (hopMHUpOBaHUE HABBIKOB Pa0OTHI CO CIEUATIBHON MaTeMaTHYECKOH JINTepaTypo;

- (hopMHpOBaHUE HABBIKOB PELICHHS THIIOBBIX 3a]1a4, CII0JIb30BaHM MaTeMaTHUECKOT 0 arapara

JUISL pELLICHNS] TEOPETHYECKHX U MPHUKJIIaIHbIX 3a/lad MaTeMaTHKH;

- YMEHHE COACPKATEIIFHO HHTEPIPETHPOBATH ITOTydaeMble pe3yIIbTATHI.
W3ydenne OWCOUIUIMHBI HAIPAaBICHO HAa TOATOTOBKY CIEIMAJMCTOB, CIOCOOHBIX pPEmIaTh 3aJadd, BO3HHUKAIOIIUE IPH
MPOU3BOJICTBE W OKCIUTyaTallMH W3MENUN SJICKTPOHUKH W HAHODICKTPOHWKH C YYEeTOM OOJIaCTH, THUIIOB W 3al1ad
po¢eCCHOHATBHO NeSTETFHOCTH B COOTBETCTBHH C MPO(ecCHOHAIEHBIMU CTaHAAPTAMHU:
- 40.058 «MH)eHEep-TEXHOIOr MO NPOU3BOACTBY M3ACIUNA MHUKPOIJIEKTPOHUKH», KOTOPBIM YTBEPKAECH INPUKA30M
Muntpyzna Poccun ot 03.07.2019 Ne480H u 3apeructpupoBad MuntoctoM Poccun 29.07.2019 Ne55439;
- 40.104 «Crienpanuct 1o M3MEPEHHUI0 MapamMeTpoB W MOAW(HKALUK CBOWCTB HAHOMAaTEPHAIOB M HAHOCTPYKTYPY,
KOTOpPBII yTBepxaeH npukazoM Muntpyna Poccum ot 07.09.2015 Ne593n (B pemakuuu, BBeIeHHON B JEHCTBHE C
20.01.2019 r. mpuxazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunst (mooynsn) ¢ cmpykmype OIIOII BO

Hucummmna «Teopust QyHKIMIT KOMIUIEKCHOTO HEPEMEHHOTO» SIBISIETCS 00s3aTENbHOM UCUMILIMHOM
MOJyJSl €CTECTBEHHO-HAYYHBIX M MaTEeMaTHYECKHX IUCIWIUIMH (eaepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
crangapra Beicirero oopaszoBanus (PI'OC BO) no wmanpasnenuro 11.03.04- DiekrpoHHKa W HAHOJJICKTPOHHKA
(xBayrpHKaIHSI - «OaKamaBpy).

Nzyuenne muctmmumabl «Teopus (QyHKIMHA KOMIUIGKCHOTO TMEPEMEHHOTO» OCHOBBIBACTCSI Ha 0Oase 3HAHWI,
YMEHUM M KOMIIETCHLIMH, TOJyYEeHHBIX CTYACHTAaMH B XOJI€ OCBOEHHs Kypca «MaTeMaTHuecKuil aHalm3», a TaKxKe
JUCIIUTUTUHEI «JInHelHas anreOpay.

Jucummmaa «Teopust GyHKIMH KOMIIJIEKCHOTO IIEPEMEHHOI0» SIBISIETCS 0a30BBIM TEOPETHYECKUM U NPAKTHYECKUM
OCHOBAHHUEM U1 M3y4EHHSI TIOCIIEIYIOIMX MATEMaTHYECKUX IUCIUILIMH M JIMCLIIUIMH ITOATOTOBKY OakajiaBpa.

3. Tpebosanusn K pezyromamam 0ce0eHuUs OUCUUNIUHBL (MOOYIA)

B coBokynHocTH ¢ Apyrumu aucuuiminHamu 6a3oBoit yactu @I'OC BO npouecc u3ydenus aucuuiuimel «Teopust
(GYHKIMHA ~ KOMILJIEKCHOTO  [EPEMEHHOTO0» HampasjieH Ha (OPMHUPOBAHHE OJEMEHTOB CIEIYIOMUX  oOre-
npodeccronanbHbIX (OITK) koMneTeHnuii OakaraBpa:

a) oowe-npodeccuonanbubie (OIIK):
OIIK-1 — cnocoOHOCTh HCITONB30BATh MOJIOKECHHUS, 3aKOHBI I METOZBI €CTECTBEHHBIX HAYK M MAaTEMATHKH Ui PEIICHHUS
3a1a9 MHKCHEPHOH e TeTBHOCTH.

B pesynpraTe m3ydeHus TUCIAILTHHEL « Teopust GYHKINI KOMIUIEKCHOTO IEPEMEHHOT0Y» CTYACHTHI JOJDKHBI

3HaTh:

e  (OCHOBBI KOMIUICKCHOTO aHalH3a B 00beMe, HEOOXOAMMOM ISl YCIICIIHOTO OCBOCHHSI METOIOJIOTHUECKUX U
MPUKJIaJHBIX BOMNPOCOB CHCHUAIBHOCTH. HpI/I OTOM IMPOHUKATH B CYTb HUJCU, IOHUMATh BHYTPCHHUE CBA3U
BCEX 3BEHBEB PACCYKACHHH, JOTUKY JI0Ka3aTeJbCTB, NOHMMATh CYLIECTBO IpPEAMETa KaK OpraHH4YeCKOro
ejioro, Kak OCHOBBI HAYYHOI'O MBINJICHUS U 06pa3a I[eﬁCTBPI)I.

e Teopuro nnrerpana Koum ee npuiioxxeHus..

e  Psanpl KOMIJIEKCHBIX YUCEIT.

e  MHuoro3HayHble QYHKINH U BX cBOHCTBAa. OTHO3HAYHBIC BETBH TAKUX (PYHKIUH.

¢ AHAIUTHYECKYIO TEOPUIO OOBIKHOBEHHBIX TMHEWHBIX MU PepeHINaIbHbIX YPaBHEHNH BTOPOTO MOPSIKA.

o  KoH(popmHBIE 0TOOpaKEHHUS STICMEHTAPHBIMU (PYHKIIASIMI.

e Teopuro BEIYETOB U €€ MPHUIOKCHUS K BBRIYICICHUIO KOHTYPHBIX HHTETPAJIOB.

e 3HaTh Hay4YHBIE MPOOJEMBI, KaK OCTABIIHECS OT IPOIUIOTO, TaK W BO3HUKAIOIIAE B HACTOSIIEES BpeMs B
Teopuu QyHKINIT KOMIUIEKCHOTO TEPEMEHHOT0 Y HACTPOUTHCS HA X PELICHUE.

e Crenyer 3HaTh UCTOPHIO MPEIMETa, O BKJIAJC OTEYESCTBEHHBIX MaTEeMaTHKOB B Pa3BHTHE TEOPHU (DYyHKLUIMA
KOMIUIEKCHOTO IIEPEMEHHOTO.

YMmern:

o HpOI/ISBOI[I/ITI) MAaTEMATUYCCKUC ONCpaly HaJd KOMIUICKCHBIMH YUCIIaMU.

e Pazmarate (yHKIMH KOMIUIEKCHOTO TiepeMeHHoro B psnel Jlopama m Teimopa, HaxomuTh 00JacTh
CXOJUMOCTH.

e  UHTerpupoBats u quddepeHIHpoBaTh PYHKIIUH KOMIUIEKCHOTO IEPEMEHHOTO.

e Haxomuts u kmaccuUIUPOBATh 0COOBIC TOUKU (PYHKIIUH KOMIUIEKCHOTO TIEPEMEHHOTO.

e Crpouth KOH(QOpPMHBIE OTOOpPaKEHHWS KOHKPETHBIX OO0JNacTeld C TOMOLIBI0 TPUTOHOMETPHUYECKHUX,
MOKa3aTeJbHBIX, JTOrapUPMUUYECKUX, CTEIEHHBIX QyHKINI 1 QyHKunu JKyKoBcKoro.



e  [IpuMeHATDH deMEHTapHbIE ACUMITOTUYECKUE METOBI.
BriensaTe ogHO3HAYHBIE BETBH MHOTO3HAYHBIX aHAMUTHICCKUX (QyHKIUHA. CTpouTh PHMaHOBEI IOBEPXHOCTH
MHOTO3HAYHBIX (QyHKIHH.
BBMucIATE KOHTYpPHBIE HHTETPAIBI C TIOMOIIBIO TEOPHH BEIUETOB.
[TpuMeHATH IPUHITUT apTyMeHTa U TeopeMy Pymie murst moicdera yucia KOpHEH aHATUTHYECKOH (PYHKITHH.
[Tonmp30BaThCs IPH BRIYHUCICHUN CHUHTYISAPHBIX WHTETPAIOB HHTErpabHON (hopMyioit u Teopemoii Kormm.
[IpuMeHATh MONyYEHHBIE B MPOLECCEe U3YUCHUS TEOPUH (DYHKIMIA KOMIUICKCHOTO TIEPEMEHHOTO 3HAHUS JIJIS
pelIeHNs KOHKPETHBIX HAYYHO-TIPAKTUYECKUX, METOJAUYECKUX, OTIBITHO-KOHCTPYKTOPCKUX U JIPYTUX 3allad B
COOTBETCTBUU C KOHKPETHOMH crienuain3anueil.
e YMeTh TBOPUECKH MBICIUTH, UMETh HABBIKA CAMOCTOSITEILHOTO TIOTIOJIHEHHU ST 3HAHUH.
e Ompenensith CUCTEMATHYHOCTh M TIYOMHY YCBOCHHs YdYeOHOTO MaTepHalia, HCIOJB3ys pa3HOOOpa3HbIe
MIPUEMBI U CPEICTBA KOHTPOJISI 3HAHUH.
e [IpuMeHATH palMOHANBHBIE NPHEMBI IMOWCKA, OTOOpa M HCIOJIB30BAHMSA HMH(POPMAITMH, OCYIIECTBISTH €
MIPOBEPKY M KIACCH(DHUITUPOBATH €€ HCTOYHHKH.

Baapgerb: mpreMaMH COBPEMEHHOTO MAaTEMAaTHYECKOTO WHCTPYMEHTApHs B PEUICHWH MPUKIAAHBIX 3a4ad, 9TO
MO3BOJISIET TOJYYHTh HawOojee IICHHBIC pPEe3YyNIbTaThl, IOCTIDKEHHE KOTOPBHIX HWHBIMH IIYTSIMH YacTO OKAa3bIBaCTCS
HEBO3MOXXHBIM. Y MEHHE TOJI30BATHCS MAaTEMaTHUECKUM allapaToM W yMEHHE BBIOMPATh W3 MHOTOYNCIEHHBIX METOJIOB H
MIPUEMOB T€, KOTOPBIE HYXHBI /IS PEeIICHUs] KOHKPETHOM 3aj]auu Ba)KHO JyIs OakajaBpa.

4. Cooepircanue oucyunaunst (Mooyna)

Tema 1. Kommnekcusle yncina. Pssl.

Tema 2. Ananutnueckue GpyHKINU KOMILIEKCHOTO nepeMeHHoro. Kondopmubie oToOpaskeHusl.
Tema 3. UnTerpupoBanne GhyHKIUI KOMIUIEKCHOTO nepeMeHHoro. Teopust unrerpana Komm.
Tema 4. Psanst Teitnopa u Jlopana, 21eMEHTBI TEOPUH BHIYETOB.

Tema 5. OCHOBHBIC IPUHIIHITEI KOHPOPMHBIX OTOOpaKCHHUH.

5. Obomas Tpynoemkoctb — 108 4., 3 3.e.

6. @opmMa KOHTPOJISI — 3a4eT

AHHOTAIUSA
K padodeii nporpamme aucuumuinHbl (Moayas) 51.0.05.04 «Teopust BepoATHOCTel U MaTeMaTHYeCKas CTATHCTHKA»

1. Iens u 3a0auu oceoenus OucyunIuUHbl (M00y/11)

Leabo ocBoeHust ucUILIMHBL «Teopusi BEpOSATHOCTEH W MaTeMaTH4ecKash CTaTUCTHUKA»  SIBISETCS
O03HAKOMJICHHE CTYIEHTOB C OCHOBAaMH TEOPHHM BEPOATHOCTEH W MAaTeMaTHYeCKOH CTAaTHUCTUKOM, a Takke C
BEPOSITHOCTHBIMU METO/IAMH UCCJICZIOBAHUSI MATEMAaTHYECKUX MOJIEIEH.

[Ipu 3TOM 3a1a9aMK AUCUUIUTUHBL SBISIOTCSL:
(hopMHpOBaHNE COBPEMEHHBIX €CTECTBEHHO - HAYYHBIX IIPEACTABICHUH 00 OKpPYXKAIOIIEM MaTepHaIbHOM MUPE;

e  BBIPaOOTKA y CTYIEHTOB METOJIOJIOTHIECKON HANIPaBICHHOCTH, 3HAYMMOM JJIs pelIeHNs TOCTaBICHHOH 3a1auH;

e (HOpMHUpPOBAaHHE Y CTYACHTOB JIOTHUECKOTO MBIIUICHHS, YMEHHS TOYHO (hOpMHPOBaTh 3agady, CIHOCOOHOCTD
BBIJCIIATH TJIABHOE W BTOPOCTENICHHOE, YMEHMS JeJIaTh BBIBOJBl HAa OCHOBAaHHH IIOJNYYEHHBIX peE3yJbTaTOB
U3MepeHuil;

e o0ydeHHE CTYJCHTOB OCHOBAM MAaTEMaTHYECKOH CTATHCTHKH, KOTOpPbIE IO3BOJISIIOT H3BJICKATh HEOOXOJHMYIO
nH(popManuIo U3 Pe3yIbTaTOB HAOMIOACHUH 1 N3MEPEHNH, OLICHUBATh CTENEHb HAJEKHOCTH MOTYYECHHbIX JaHHBIX.

W3y4yeHne AMCIMIUINHBI HANpPaBICHO HAa MOATOTOBKY CIEIHUAINCTOB, CHOCOOHBIX PEHIaTh 33JadM, BO3ZHHKAIOIINE IPU
MPOM3BOJCTBE M OKCIUTyaTallMd W3ACIHH OJIEKTPOHMKHM W HAHOZIEKTPOHUKM C YYeTOM OOJIacTH, THUIOB H 3ajad
podeCCHOHANBHOMN JESITENFHOCTH B COOTBETCTBUH € MPO(ECCHOHATLHBIMU CTaHIapTAMHU:

- 40.058 «/HXEeHEep-TeXHOJIOT IO MPOM3BOACTBY M3JEINH MHUKPOAJIEKTPOHHKHY», KOTOPBIH YTBEP)KAEH NPHUKAa30M
Muntpyzna Poccun ot 03.07.2019 Ne480n u 3apeructpuposan MusntoctoM Poccun 29.07.2019 Ne55439;

- 40.104 «Crienpanuct NO M3MEPEHHUI0 MapamMeTpoB W MOAW(HKALUK CBOWCTB HAHOMAaTEPHAIOB M HAHOCTPYKTYPY,
KOTOpBII yTBepxkaeH npukazoM Muntpyna Poccum ot 07.09.2015 Ne593n (B pemakuuu, BBeIeHHON B AEHCTBHE C
20.01.2019 r. mpuxazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucuyunnunst (modyns) é cmpykmype OIIOII BO
Hucnumnba «Teopust BEposTHOCTEN U MaTeMaTHYeCcKasi CTAaTUCTUKA » BXOJIUT B BapuatuBHyl0 4vacTb BJIOKA 1.
Ona 0Gasmpyercss Ha «MaTeMaTHIECKOM aHamu3e», «Anredpe W reomMerpum», « JIMCKpPEeTHOM MaTeMaTHKE» M CIIY)KHT,
OCHOBOM 111 JanmbHEHIero 6omnee yriyOJIeHHOTO N3ydeHMS] METOAOB 3alINThl MH)OPMALUK U BBIPAOOTKH MPAKTHIECKUX
PEKOMEHIAINHA TI0 X MIPUMEHEHHIO B Pa3JIMUHBIX 00JIaCTSAX 3HAHUH.

3. Tpebosanus Kk pezynvmamam 0ce0eHUsL OUCUUNTIUHBL (MOOY51)
IIporiecc u3ydeHHs MUCHMILIMHBI HANpPAaBiICH Ha (POPMHUPOBAHHE DIIEMCHTOB CIICAYIONIMX KOMIICTCHIIUI B
cootBetcTBUH ¢ OIIOIT BO 1o ganHOMY HanpaBJICHUIO HOATOTOBKH (CIEIHAIbHOCTH):
oomenpodeccuonanbubix (IK):
OIIK-1: crocoGHOCTBIO MPEACTABIATH aIeKBaTHYI0O COBPEMEHHOMY YPOBHIO 3HAHWH HAy4HYIO KapTHHY MHpa Ha
OCHOBE 3HAHHWS OCHOBHBIX ITOJIOKEHHH, 3aKOHOB ¥ METOJIOB €CTECTBEHHBIX HAYK U MaTEMAaTHKH



B pe3ynbrare OCBOCHUS TUCIMILIMHBI 00yYarOIUICs TOKEH:

3uamo:
®  3JEMEHTAPHYIO TEOPHIO BEPOSTHOCTEH;

MaTeMaTHYECKNUE OCHOBBI TEOPHH BEPOSTHOCTEH;

CTaTHCTHYECKUE METOBI OLICHKH IMapaMeTPOB pacTIpeICICHNUS;

METOBI 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX;

OCHOBHBIE TIOHATUSl IUCUUIUIMHBI, €€ METOJbl, MECTO U pPOJb B PELICHUH HAYYHO MPAKTHUYECKHX 3aJad C

HCIOJIb30BAHUEM COBPEMEHHOT0 MaTeMaTHUUECKOTO anmapara;

®  OCHOBHBIE TMOHSTHS TUCLUIUIMHBI, €€ METOAbl, MECTO U pOJIb B PEUICHHMH HAay4YHO MNPAKTHUECKHUX 3ajad C
HCIOJIb30BAHUEM COBPEMEHHOTO MaTeMaTHUECKOT 0 anmnapara;

® OCHOBHBIE TMOHSTUS TUCUUIUIMHBI, €€ METOAbl, MECTO U pOJIb B PEUICHHMH HAay4YHO MPAKTHUECKHUX 3ajad C
HCIOJIb30BaHUEM COBPEMEHHOTO MaTeMaTHUECKOro amnmnapara

Ymems:

e  pemaTth 3aJa9d TEOPHUHU BEPOATHOCTEI;

®  HCHOJB30BaTh CTATUCTUYECKHUE METOIBI 00pabOTKH IKCIIEPIMEHTAFHBIX TaHHBIX;

®  CTPOWTH U HCCIIEOBATh MPOCTHIC BEPOSTHOCTHBIC MO PEATBHBIX MIPOIIECCOB U SBJICHUMH;

e TPUMEHATH W COBEPIICHCTBOBATH COBPEMEHHBIH MAaTEMAaTWYECKUH ammapaTr MPH pPEeIIeHHH HAyYHO-TIPAKTHICCKUX
3a/1a4 MPUKJIaTHONH MaTeMaTUKU U WH(G)OPMATHKH;

® PUMEHATh (YHKIMOHAJIBHO- JIOTMYCCKYI0 METOJOJOTHIO MATEMAaTHKH K CHCTEMHOMY aHaju3y B3aUMOCBS3CH
MPOLIECCOB U MOCTPOCHUIO MATEMAaTHUYECKUX MO/IENEIH;

Bnaoemo:

o (byH[laMeHTaHbHLIMI/I 3HaHUAMU B  TEOpHUU BepOﬂTHOCTeﬁ MU MaTeMaTHYECKOH CTaTUCTHKHU, HaBbIKaMH
CaMOCTOSITENIFHOW ~ HayYHO-HMCCIIEOBATENBECKOM  JEATENbHOCTH, TpeOyromell IHUpoKoro oOpa3oBaHHA B
COOTBETCTBYIOIIIEM HANPABJICHUH, CIIOCOOHOCTHIO WCIIONB30BaTh IIOJNyYEHHBIE 3HAHWA B TPOQPECCHOHATBHOM
JeSITeTHHOCTH;

®  UHCTPYMEHTapHEeM M peIleHIs MAaTeMaTHUECKUX 3aJad B 00JacTH MPHUKIIATHON MAaTeMaTHKU 1 HHPOPMATHKHY;

e HHCTpYMEHTapueM (POpMaIbHO-TOTHIECKON KOHIEMIIMH MaTeMAaTUKH JUId WACalu3allil M CHCTEMHOTO aHajm3a
CBSI3€H TIPH MOCTPOCHUH (PU3NIECKUX U MAaTEeMaTHIECKUX MOJIETICH MPOIIECCOB U SIBJICHUH;

® UHCTpYMEHTapueM (OopMalbHO-IOTHUSCKOW KOHIICTIIIUA MATEMATHKH [T UICATH3alUU U CUCTEMHOTO aHAIN32a
CBsI3€H MPH MOCTPOCHUU (PUINIECKUX U MATEMATUICCKUAX MOJICJICH TIPOIIECCOB U SIBJICHUI.

4. Cooepocanue oucyunaunsl (Mooyns)
Tewma 1. OITPEJEJIEHUE BEPOSATHOCTU
Tema 2. OCHOBHBIE TEOPEMbBI TEOPUU BEPOSITHOCTEN
Tema 3. IOBTOPEHUE UCIIBITAHUI
Tema 4. JUCKPETHBIE CJIYUYAMHBIE BEJIMUMHBI
Tema 5. HEITPEPBIBHBIE CJIYUAWHBIE BEJIMUUHbI
Tema 6. CTATUCTUUYECKHM AHAJIN3 PE3YJIbTATOB UCCJIEJJOBAHUI
Tema 7. KOPPEJISILIMOHHBIN U PETPECCUOHHBIN AHAJIN3
Tema 8. JIMCITEPCHOHHBIN AHAJIN3
Tema 9. AHAJIM3 BPEMEHHBIX PSJIOB
5. O6mas TpynoemkocTs — 144 4., 4 3.e.
6. ®opmMa KOHTPOJISI — dK3aMeH

AHHOTaIMSA
K pa6oueii mporpamme aucuuminabl (Moayas) b1.0.06.01 «CxemoTexHuKa»

1. Ilenw u 3a0auu oceoenusn oucyuniunovt (Mooyisn)

Lenp n3ydeHnst MUCHUILIMHBI - O3HAKOMJICHHE OOYYarOIIMXCS C OCHOBHBIMHM TEOPETHUECKMMH KOHIEHIHSMH
COLMAJIBHBIX OPraHU3allMi U OpPraHW3aIMOHHBIM MOBEJCHNUEM KaK MEXIUCIUILUTMHAPHONW 00JacThio 3HAHHS, CBSI3aHHOH C
N3y4YEHNEM YEIOBEUECKUX YCTAaHOBOK M TPYOBOW AEATEIHHOCTH.

B mpomecce m3y4eHMs IUCHMIUIMHBI CTaBATCS M PEIIAIOTCS CIIEAYIONINE 3a/a4d: O3HAKOMIICHHE C OIBITOM
JIESITEIBHOCTH YCTIEITHBIX (KOHKYPEHTOCIIOCOOHBIX) OpTaHu3anuii; (OpMUPOBAHUE CTIOCOOHOCTH K PEIICHUIO KITFOYEBBIX
pobJIeM yIpaBIIeHUYECKOH IEATENIFHOCTH; JOCTIDKEHHE NOHUMAHUS MPUYUH U BEIPAOOTKA KPUTEPHEB OLICHKH MOBEICHHS
JIOAEH B OpraHU3alNy; IPHOOPETEHHE CTYASHTAMH CIIOCOOHOCTH K aHAIIN3Y ITOBEICHHS YeJIOBEKa B COMANBHON TPYIIIIE.
W3yyeHne AMCHMIUIMHBI HANpaBICHO HAa MOATOTOBKY CIELHUAIMCTOB, CHOCOOHBIX PELIaTh 3a7adM, BO3HHKAIOLINE IIPU
MIPOM3BOJICTBE M OSKCIUTyaTallMd W3IEIMH SJIEKTPOHMKHM W HAHOZJIEKTPOHMKM C YYETOM OOJIaCTH, THIIOB M 3ajad
IpodeCCHOHANBHOHN JIESITENEHOCTH B COOTBETCTBUH € MPO(ECCHOHATBHBIMU CTaHIapTaMU:

- 40.058 «lH)KEHEpP-TEXHOJOT 10 IPOM3BOACTBY M3ACINH MHKPODJIEKTPOHHKHY», KOTOPBIH YTBEpPXKICH NPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ned80n u 3apeructpuposan Muntoctom Poccuu 29.07.2019 Ne55439;

- 40.104 «Crenuanuct 1o M3MEPEHUI0 MapaMeTpoB W MOAM(HKALUK CBOWCTB HAHOMATEPHAIOB M HAHOCTPYKTYPY,
KOTOpBIH yTBepkAeH npukazoM Munrpyzna Poccun ot 07.09.2015 Ne593u (B pepmakiuu, BBeIeHHOW B JeicTBHE C



20.01.2019 r. npukazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucuyunnunst (modyns) é cmpykmype OIIOII BO

JucnnmmHa «CxeMoTeXHHKay BXOoIuT B 0a3oByto dacTs 51.0.06.01. yae6HOTO TIIaHA HampaBIeHUS TOATOTOBKH

11.03.04 DnexTpoHNKA ¥ HAHOAIEKTPOHHUKA MPO(HiTh MUKPOAIIEKTPOHUKA U TBEPAOTEIbHAS JIIEKTPOHIKA
3. Tpebosanusa Kk pe3yromamam 0ce0eHUs OUCUUNIAUHDBL (MOOYA)

JucnuuinHa HanpasieHa Ha popMUpOBaHHE CIEIYIOIINX KOMIIETEHIINH:
VYK-2. CnocobeH onpenensiTh Kpyr 3a1a4 B paMKax IMOCTaBJICHHOW II€IM ¥ BEIOMPaTh ONTHMAJIbHBIE CIIOCOOBI MX PEIICHNS,
UCXOsI U3 ISHCTBYIOMINX PAaBOBBIX HOPM, HIMEIOIIUXCS PECYPCOB U OrpaHUuCHHUN
VYK-4. CnocobeH oCyIIeCcTBIATh IeJIOBYI0 KOMMYHHKAIIMIO B YCTHOH M TUCBMEHHOM (popMax Ha rocyJIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu 1 HHOCTPAHHBIX S3bIKAX

4. Cooeporcanue oucyunaunot (Mo0ys)
Tema 1. OCHOBBI TP POBOI TEXHUKH
Tema 2. Crienmanm3upoBaHHBIE (TI0Ty3aKa3HbIe U 3aKka3Hbie) BUC.
Tema 3. MukpormpoLeccopbl U MUKPOKOHTPOJLIEPHI
Tema 4. OCHOBBI aHAJIOTOBOM TEXHUKH
5. O6mas Tpynoemkoctsb — 144 4., 4 3.e.
6. ®opmMa KOHTPOJISI — dK3aMeH

AHHOTaUMSA
K padoueii nporpamme qucuumiauHbl (Moays) b1.0.06.02 «TeopeTrnyeckue 0CHOBBI 3JIEKTPOTEXHUKH»

1. I]ens u 3a0auu oceoenus oucyuniaunot (Mooyis)

1.1.Henbr0 AMCUUTIUHBI SBJISIETCS:
-[IOJIy4EHHE 3HaHUI MO TEOPHH DJIEKTPUUYECCKUX IENeil W 3JIeKTPOMArHUTHOTO OIS, HEOOXOAUMBIX ISl MPHOOPETEHUS
YMEHUH ¥ HaBBIKOB ISl [TPAKTHYECKOH AeATeIbHOCTH,
-pacCMOTpeHHE SIBJICHWI, B KOTOPBIX HauOoJyiee NMPOCTO M SIPKO IPOSBISIIOTCS JJICKTPHUECKHE CBOICTBA JJIEMEHTOB U
Lened Ha UX OCHOBE, MO3BOJISIIOIIUE MPEACTABUTh YETKO NMPEUMYIECTBA, HEAOCTATKA U OTPAHUYEHUS KaXI0ro U3 ABYX
MIOJTX0/I0B, OCHOBaHHBIX Ha MOJIEIBHOM IIPECTABICHNH IIETIH M TCOPHUH TIOJI.
1.2.0cHOBHBIE 32Ja41 JHCIMILIMHBI:
- U3yYCHUE OCHOBHBIX 3aKOHOB IEKTPHUUECKHUX LIETEH U 3IEKTPOMArHUTHOTO MOJIS;
- U3yUCHUE TEOPUH MICKTPHUUCCKUX LETICH U 3IEKTPOMArHUTHOTO OIS,
- OBJIQJICHUE MIPUHIMIIAMHI 1 IOJO0KECHUSMH TEOPUH JICKTPOMArHUTHOTO TIOJIS1 ¥ TPAHHUIIAM €€ IPUMEHUMOCTH;
- OBJIAJCHHE YETKUM MpEeACTaBICHUEM O I'paHHMIAX NMPUMEHUMOCTH TEOpUH Lienell, OCHOBaHHON Ha 3aMEHE pPealbHOro
NEKTPUUECKOTr0 YCTPOHCTBA CXeMOH 3aMEIEeHHs, COCTOSIIEeH U3 HIeaIN3UPOBAaHHBIX JIEMEHTOB.
W3y4yeHne AMCUMIUIMHBI HaNpaBieHO Ha MOATOTOBKY CIELHAJIMCTOB, CHOCOOHBIX pelIaTh 3ajJadyd, BO3HHUKAIOIIME IPU
MPOU3BOJCTBE U OKCIUTyaTallUM H3JENUN SJICKTPOHUKUM M HAHORJICKTPOHMKM C Yy4eTOM o0JIacTH, TUIOB U 3ajad
npodecCHOHANBHOMN NESITENFHOCTH B COOTBETCTBUH € MPOPECCHOHATILHBIMU CTaHIapTaMU:
- 40.058 «MHXeHep-TeXHOJOr IO MPOM3BOJACTBY H3JAECNUN MHKpPOIJIEKTPOHUKH», KOTOPBIH YTBEPXKIEH MNPHUKa30M
MunTtpyzaa Poccun ot 03.07.2019 Ne480H u 3apeructpupoBad MuntoctoM Poccun 29.07.2019 Ne55439;
- 40.104 «CrnenuanucT 1Mo M3MEPEHHI0 MAapaMeTPOB W MOAMU(HUKAIINHA CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYPY,
KOTOpPBII yTBepxkaeH npukazoM MuaTpyna Poccum ot 07.09.2015 Ne593m (B pemakumu, BBeIeHHOH B AEHUCTBHE C
20.01.2019 r. mpuxa3zom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 .
Ne38983.

2. Mecmo oucyunaunvt (modyns) ¢ cmpykmype OIIOII BO

JucuuiuinHa BKIIIOYEHa B 4acTh, (OpPMHUpPYEMYIO y4dacTHMKaMHu oOpa3oBarenbHbIX oTHomieHui b51.0.06.02.
yueOHOro I1aHa 1o HarpasieHuo noarorosks BO 11.03.04 DnekTpoHHKa U HaHOAJIEKTPOHMKA PO MIb: «CoBpeMEHHbIE
nH(OpMaLMOHHBIE TEXHOJOI'MH B JJIEKTPOHHOW TeXHHMKe». M3yuenume mucuuiuimHbl «TepMoiuHaMuKa Mex(pasHbIX
SBICHUA B MaKpo- M HaHOCHCTeMax» OazupyeTcs Ha NMOHATHUAX M METoJaX, Pa3BHBAEMBIX B psAA€ MaTEMAaTHYECKUX H
€CTECTBEHHOHAYYHBIX AMCUMIUIMH. J[JIs yCHemHOro W3y4eHusl Kypca HeoOXOJMMO 3HAaHUE CIEAYIOIIUX pa3ZesioB W3
COOTBETCTBYIOIINX ANCIMIUINH:

- obmias pusnka (3MEKTPUIECTBO M MarHeTU3M) : 3JIEKTPOCTATHKA, OTEHIHAN, TOCTOSHHBIH 3JIEKTPUIECKHH TOK,
3akoHbl OMa n Kupxroda, nepeMeHHbIi 3J1eKTPHIECKUH TOK, aKTHBHOE M PEAKTHBHOE CONPOTHUBIICHNE. BekTOp MarHUTHOM
MHIIYKIUH, 3aKOHBI AMniepa u JIopeHIa, 31eKTpoMarHuTHas: MHAYKIMS, 3aKoHbI MakcBea.

- 3JIEMEHTHI (PYHKIIMU KOMIUIEKCHOTO IepeMeHHOro. JIeHCTBUS ¢ KOMIUIEKCHBIMM YHCIIAMU: B anreOpanyecKoi,
TPUTOHOMETPUYECKOH M TIOKa3aTenbHbIX (popMax. [TocTpoenue rpadukos.

B cBoro ouepenp, oCBOGHHE AAHHOW MUCHUIUIMHBI HEOOXOAMMO JUIS BBIIOJTHEHHS KYPCOBBIX PaboT, a Takxke
BBIITYCKHBIX ~ KBAIU(UKAIMOHHBIX paboT 1o crenudUYecKuM CBOMCTBAM M MpoleccaM B 3JEKTPHUYECKUX U
PaINOTEXHUYECKHX LIETSX.

[Ipu ocBOeHNM AUCHUIUINHBI O0YYAIOIIUICS CMOXKET YaCTHYHO IPOJIEMOHCTPUPOBATH CIEAyIOMIe 0000IeHHbIe
Tpyaossie pyHknnu (OTO):



- Pa3paboTka eMHUYHBIX TEXHOJOIMYECKUX MPOLIECCOB M PEKOMEHIALMH 10 YCTPAHCHHIO U HPEIyNPExICHUIO
OpakoB B IPOU3BOJICTBE M3JEIHIA MHUKPOIIEKTPOHUKH (mpodeccroHanbubii  craHaapT 40.058 «HxeHep-TexXHOIO0T 10
MIPOU3BOJICTBY M3AEIHI MUKPOIIEKTPOHHUKI, Ko B, ypoBeHb kBamudukannu 6).

- Pa3paboTka THIOBBIX TEXHOJOTHMYECKMX TIPOIECCOB W IUIAHUPOBOK paboOdMX MECT W IMPOU3BOJICTBEHHBIX
YYacTKOB Ha MPOM3BOACTBE HM3IENHUN MHUKPOAIEKTPOHUKHN (TipodeccnoHanbHeid ctanmapt 40.058 ««HxKeHEp-TeXHOIOT
TI0 IPOU3BOJICTBY M3ZEINI MUKPOIJIEKTPOHUKN», KOI C, ypOBEHBb KBaIH(PHUKAIMH -6).

- CoBepIIIEHCTBOBaHHE MPOIECCOB H3MEPEHHI IapaMeTpoB W MOAM(HKAINU CBOWCTB HAHOMATEPHAIIOB W
HAHOCTPYKTYp (mpodeccuonanpubiii crannapt 40.104 «CrienuaiucT mo U3MEPEHHIO MapaMeTpoB U MOAU(UKAIIUN CBONCTB
HAHOMATEPHAJIOB i HAHOCTPYKTYp», K01 C, ypoBeHb KBaNU(pHUKALHH -6) .

3. Tpeboeanus Kk pe3yromamam 0ce0eHUs OUCUUNIUHDBL (MOOY)

Iporiecc u3ydeHHs MUCHMILIMHBI HANPABICH Ha (POPMHUPOBAHHE DIIEMCHTOB CIICAYIONIMX KOMIICTCHIUI B
cootBercTBUU ¢ PI'OC BO u OIIOII BO no naHHOMY HanpapiaeHUIO HOATOTOBKU:

o0menpogpeccuonaabHbIX komnerenuuii (OIIK):

B pe3ynprare u3y4eHnsT TUCIUILTHHEI (MOIyis) «TeopeTndeckie OCHOBHI 3JICKTPOTEXHUKI» CTYICHT JOJDKCH:
OIIK-1. CriocobeH UCTIOIBh30BaTh MOJIOXKECHHUS, 3aKOHBI M METOIBI €CTECTBCHHBIX HAyK M MaTEMAaTHKH JJIS PEIICHUS 3a/1a9
WH)KEHEPHOU AeATEIIEHOCTH

OIIK-2 -CriocoOeH caMOCTOSTENFHO TPOBOANUTH YKCICPUMEHTANBHBIC HCCICOBAHUS M HCIONb30BaTh OCHOBHEBIC MPUEMBI
00paboOTKU U MPECTABICHHUS TTOTYyUYEHHBIX JaHHBIX.

B pe3yabraTe 0cBOEHMS JUCHUILIUHBI CTYAEHT H0JKEH
3HATh: CIIOCOOBI COCTABJICHUS ypPaBHEHHI MO METOJaM: KOHTYPHBIX TOKOB, Y3JIOBBIX MOTEHIIMATOB, SKBUBAJICHTHOTO
reHepaTopa  T.1.;

- METOJIUKY pacueTa MepeXoHBIX MPOIECCOB B AIEKTPUIECKUX IEMSAX CPETHEH CI0XKHOCTH;

- npeoOpa3zoBanue Jlammaca as MeToa 0ToOpakeHUH;

- XapaKTepUCTHICCKHE TTapaMeTPhl YETHIPEXTIOFOCHUKOB M CIIOCOOBI B3aNMHOTO TIPE0Opa30BaHuS;

- coco0BI pacyera mapamMeTpoB ABYXIPOBOIHBIX JTHHHM.

yMeTh:

-rmostyyaTh ypaBHeHus Kupxroga u pemarp ux, T0BOIsS 10 YHUCICHHBIX 3HAYCHUH;

- IPOBEPATH MPABUIILHOCTh PEIICHHS METOJIOM JHEPreTHYCCKOTO OaIaHca;

- mpeoOpa3oBEIBaTh ypaBHeHUs Kupxroda mo metony Jlammaca;

- pacCUMTHIBATH XapaKTEPHUCTHUECKHE MapaMeTPhl UYETHIPEXIIOIIOCHUKOB MO pe3ysbTaTaM 3KCIIEPUMEHTAIbHBIX

WCTIBITAaHUH.

BJaJeTh : METOJAaMH ONTHUMH3ALINH IIPH COCTABICHNUHN M PEIICHUH YPABHEHNUH COCTOSHHUS AIEKTPHUECKOHN IIETIN;

- METOJJAMH pacdeTa M PEeIICHHS MePEeXOIHBIX IIPOLECCOB B PA3IIMUHBIX ANEKTPHUYECKUX IICTIAX;

- METOJJAMH OTITUMH3AINN ABYXIIPOBOJHBIX IMHUIC paclpeeTICHHPIMH TapaMeTpaMH TIPU COTIIACOBAaHHUH C HATPy3KOM.
4. Cooeporcanue oucyunaunvt (Mo0ynsa)

Tema 1. Ou3nuecKre OCHOBBI NCKTPOTEXHUKH. METO bl aHATN3a SJCKTPUUCCKUX U MATHUTHBIX IIEeTICH

Tema 2. Teopust 2JeKTpUYECKUX 1LIeTIeH IEPEMEHHOTO TOKA.

Tema 3. HenuneltHble 2I€eMEHTHI U HEMMHEWHBIE 1enu. [lepexoHple TPOIEecChl B TMHEWHBIX ANEKTPUUECKUX LETX U

METOJIbI X pacyeTa

Tema 4. MeTo/pl aHANIM3a TUHEHHBIX 1I€TIeH C MHOTOIIOJIIOCHBIMU dJIEMEHTaMH

Tema 5. DnexTpuyecKue LeNH ¢ pacnpeaeIeHHbIMU TapaMeTpaMu

5. O6mas TpyaoeMKocTh — 144 1., 4 3.¢.

6. @opma KOHTPOJIS — DK3aMCH

AHHOTAIUSA
K padoueii nporpamme qucuumianabl (Moayas) 51.0.06.03 «KMatepuaasl 31eKTPOHHOH TeXHHKU»

1. Ilens u 3a0auu oceoenus oucuyunIunovl (MoOyns)

Hens u3yyeHWss NUCHMILVIMHBI — (opMupoBaHue 0a30BbIX 3HAHHMA, MO3BOJISIONUX OPHUCHTHUPOBATHCS MPU
peuIicHun 3aga4v BBI60pa, TMOJIYUYCHUSA W aHaJin3a q)yHKHI/IOHaHI)HI)IX N KOHCTPYKIMOHHBIX MAaTcpuaJioB B IMPOU3BOJCTBE
W3/IeNIUNA 3JIEKTPOHHON TEXHHUKH.

3agaum TUCHUTIAHBI:

- 03HAKOMJICHHE C OCHOBHBIMH THIIAMH MATEPUAIOB JICKTPOHHON TEXHHUKHA W CBOHCTBAMH, XapaKTECPHU3YIOIIHNMU
ux;

- (opmupoBaHUE 3HAHWN 00 OCHOBHBIX TPOIECCaX W SBICHUAX, MPOTEKAIOIIMX B MaTepHaliaX 3JIeKTPOHHON
TEXHUKH;

- pa3BUTHE YMCHUS aHAU3UPOBATh H CUCTEMATH3HPOBATh HAYYHO-TEXHUICCKYIO HHPOPMALIUIO IPUMEHHUTEIBHO K
000CHOBaHHOMY BBIOOPY MAaTE€pPHAIIOB JJII KOHKPETHOTO NMPUMEHEHHS B TEXHOJOTHUH HW3JSIHUN AJIEKTPOHHOW TEXHUKH C
y‘-IéTOM CBOI\/'ICTB, OKCIITYaTallMOHHBIX XapaKTCPUCTUK U BJIHUAHUA HA UX BHCUTHUX (paKTOpOB.

- (hopMHpOBaHKE HABBIKOB TEOPETHUECKOTO pacdyera M AKCIEPUMEHTAIhHOTO HCCISAOBAHUS OCHOBHBIX CBOWCTB
MaTepHasoB.



W3y4yeHne AMCUMIUIMHBI HANpaBlICHO Ha NOATOTOBKY CIELHAJIMCTOB, CHOCOOHBIX pElIaTh 33Jadyd, BO3HHUKAIOLIME IPU
MPOMU3BOJCTBE M SKCIUTyaTallMM W3ACIMH JJIEKTPOHMKHM W HAHOZIEKTPOHMKM C YYETOM OOJIaCTH, THUIIOB M 3ajad
podeCCHOHANBHOMN NESITENbHOCTH B COOTBETCTBUH € MPO(ECCHOHATBHBIMU CTaHIaPTAMHU:
- 40.058 «MmXeHep-TeXHOJOT IO MPOM3BOJACTBY H3IACIUH MHKPOIJIEKTPOHUKH», KOTOPBIH YTBEPKIACH IPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoan MuntoctoM Poccnu 29.07.2019 Ne55439;
- 40.104 «CrnenpanucT MO0 M3MEPEHHI0 MAapaMeTPOB M MOAWU(HUKAIINH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP»,
KOTOpPBII yTBepxkaeH npukazoM MmuaTpyna Poccum ot 07.09.2015 Ne593n (B pemakumm, BBeIeHHOH B IEWUCTBHE C
20.01.2019 r. mpuxazom Muntpyaa Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunst (mooynsn) ¢ cmpykmype OIIOII BO

JucnuiuimHa « Marepuanbl MU KOMIIOHEHTBI 3JIEKTPOHHBIX CPEJCTB» BKIIIOYEHA BapUAaTHUBHYIO 4YacTb OJioKa
b1.B.JIB.02.02 yueOHOro IuIaHa MOATOTOBKM OakanaBpoB 10 HampaeieHnro BO 11.03.04 DnekrpoHuka wu
HAHORJIEKTPOHUKA, podiis" CoBpeMeHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTHH B JJIEKTPOHHOH TEXHUKE .

[IpenogaBanue AWCHUIUIMHBI 0a3uMpyeTcsl HAa 3HAHMAX, IOJIYYEHHBIX NPH HM3YYEHHH UCIUIUIHH(MOIYIEH):
"Marematuka", "®u3uka (oomasn)", "Xumus".

OcBoenne y4eOHON AUCIMIUIMHBI (MOYJIS) MaTepHaIbl 1 KOMIIOHEHTHI 3JIEKTPOHHBIX CPEICTB, HEOOXOANMO UIs
MOCJIEAYIOMETO HW3Y4YEHUS] JUCHUIUIMH (Momyinel): «ONeKTpoHnka», «OCHOBBI KOHCTPYHPOBAaHHS W TEXHOJOTHH
npousBosacTBa POC», «Du3nka 351€KTPOBAKyyMHBIX M HOJNYNPOBOJHHUKOBBIX IIPHOOPOB», «DJEKTPOHHBIE HPHOOPHI»,
BBITIOJTHEHHS BBITYCKHOW KBAJM(HUKAIIMOHHOW pabOThl U MPHOOpETeHUs] 3HAHU, YMEHHUII U HABBIKOB, KOTOPBIE MMO3BOJISAT
00yUaroIeMycs YaCTUYHO MPOAEMOHCTPUPOBATH ClEIyoIIHe 00001IeHHbIe TpynoBbie PyHKIHU (OTD):

° Pa3zpaboTka eJMHMYHBIX TEXHOJOTMYECKHX MPOIECCOB M PEKOMEHAAIMi IO YCTPaHEHHIO |
MPEAYNPEKICHUIO OpakoB B MPOW3BOJACTBE W3JCIHI MHUKPOIIEKTPOHUKH (TipodeccuonanpHbii cranaapt 40.058
«HXeHep-TEeXHOJIOT MO MPOU3BOICTRY U3ICTHI MUKPOIIEKTPOHUKNY, KO B, ypoBeHb KBamipukaimu 6).

° Pa3paboTka THIMOBBIX TEXHOJIOTHYECKHX IMPOILIECCOB U MJIAHUPOBOK PabOYMX MECT M MPOU3BOJCTBEHHBIX
YYaCTKOB Ha MPOU3BOJICTBE HM3JCIHNA MHKPOIJICKTPOHUKH (mpodeccronanbhblil ctanmapt 40.058 «HkeHEp-TEXHOJIOT 10
MPOU3BOACTBY U3/CIHIA MUKPOIICKTPOHUKIY», KOA C, ypoBeHb KBanU(UKauuu 6).

° CoBepIICHCTBOBaHNE TIPOIIECCOB M3MEPEHUI MapaMeTpoB M MOAM(PUKAIMU CBOMCTB HAHOMAaTEpUaloB U
HaAHOCTPYKTYp (mpodeccronanbhblii cranaapt 40.104 «Crnenpaiict no U3MEpEeHHUIo apaMeTpoB U MOJU(UKAIIMK CBOHCTB
HAHOMAaTEPHAIOB U HAHOCTPYKTYp», ko1 C, ypoBeHb KBanupHKaiuu 6).

3. Tpebosanus Kk pe3yromamam 0ce0eHus OUCUUNAUHDBL (MOOY)

B coorBerctBun ¢ ®I'OC BO wm OIIOII BO wnampasmenuss moarotoBku BO 11.03.04 Dnekrponmka u
HAHORJIEKTPOHHMKA TPOIECC W3YUEHHs AWCIUILIMHBI HAIpaBleH Ha YacTHYHOE (OPMHUPOBAHHE SJIEMEHTOB CIIEIYIOIINX
KOMITETEHIIHI:

OIIK-2. CiocoGeH caMOCTOSTENHFHO MPOBOANTE 3KCIIEPUMEHTAIBHBIE HCCIIEIOBAHNS U MCIIONB30BATh OCHOBHEIE MTPHEMBI
00pabOTKU U MPENICTABICHUS MOTYYCHHBIX JaHHBIX
OIIK-3.Bnageer MeromamMu TOWCKAa, XpaHCHHs, OOpaOOTKH, aHanW3a W MPEICTaBIcHUsS B TpeOyemoMm (dopmate
HHPOPMALIUU U3 Pa3THUYHBIX MCTOYHHKOB U 0a3 NAHHBIX, COOJIFO/asi MPU 3TOM OCHOBHBIC TPeOOBaHMs WH(POPMAMOHHOM
6e3omacHocTH
B pe3ynbraTe 0OCBOCHUS TUCIMILUIMHBI CTYJCHT JOJKCH:
3HaTh:
v' 0CHOBHbIE (PU3HUECKHUE ITPOLECCHI U ABJIEHUS IPOTEKAOIIME B MATEPHATIAX SJIEKTPOHHOM TEXHUKH
v'  xnaccu(MKaLUO, CBOWCTBA, TEXHOJOTHIO IONYYEHHSs W IIPUMEHEHHS OCHOBHBIX MAaTE€PUAIOB DIIEKTPOHHOM

TCXHUKHU,
v (1)I/I3I/I‘ICCKI/I€ OCHOBBI 6a30BLIX METOAO0B U3MEPCHUA U KOHTPOJIA CBOf/iCTB MarepuaioB SHGKTpOHHOﬁ TCXHUKU;
YMern:

v' nmenath 060CHOBAaHHBIA BHIOOP MaTEPUANIOB Il KOHKPETHOIO IPUMEHEHUS B TEXHOJIOTMH U3JEIMI DIEKTPOHHOM
TEXHHUKH C YYETOM CBONCTB, IKCILUTyaTAIMOHHBIX XapaKTEPUCTHK U BIUSIHUS BHEIIHUX (PakTOPOB;

v' paborath ¢ HHOOPMALMOHHO-CIIPABOYHBIMHU K TIOUCKOBBIMM CHCTEMAMH ISl IOMCKA HH(OPMALMH 110 MaTepUajaM
AJIEKTPOHHOM TEXHUKH U UX CBOHCTBAM, OPHEHTUPOBAHHO HA PElICHHE 3a/1a4 B MPOPEeCcCHOHATBHON 00IacTH;

v\ HCHO0JB30BaTh MATEMATHYECKHUIT anmnapar Iyist pac4eToB CBONCTB MaTEPUAIOB.

Baapers:

v\ HaBBIKAMM PACYET a, U3MEPEHHS U KOHTPOJIS OCHOBHBIX IIAPAMETPOB MATEPHAIIOB DJIEKTPOHHOMN TEXHUKH;

v\ HaBBIKAMM CaMOCTOATEJILHOTO HM3Y4YE€HHMs M DEIIEHHMs BOIPOCOB M 3aJad MaTepHAlOBEIYECKOIO acIeKTa B
npogeCCHOHATIBHOI 00IacTu.

v HaBbIKaMM 0OPabOTKU U NPECTABIEHUS KCIIEPUMEHTAIBHBIX JaHHBIX.

4. Cooepircanue oucyunaunst (Mooyna)
Tema 1. Knaccudukarus u o0mme CBEACHHS O CTPOSHHE MaTePHAJIOB SJIEKTPOHHON TEXHUKH
Tewma 2. [IpoBoaHHUKH
Tewma 3. [TomynpoBOTHIKH
Tema 4. AKTUBHBIC U TACCUBHBIC TUIEKTPUKH
Tema 5. MarautHble MaTepUabl
Tema 6. [lepcrieKTHBHBIE MaTEPHAIIBI HIEKTPOHUKH



5. O6mas Tpynoemkocts — 108 4., 3 3.c.
6. @opmMa KOHTPOJISI — 3a9eT

AHHOTALMSA
K pa6oueii mporpamme qucuunanHbl (Moayas) 51.0.06.04 «kKoMnoHeHTHI 3JIEKTPOHHONH TEXHUKH»

1. Ilens u 3a0auu oceoenus oucyuniunovt (MoOoyus)

Heap u3ydyeHust TUCHUTIIIMHBI — 03HAKOMJICHHE C OCHOBHBIMH 3JIEMEHTAMH JIEKTPOHHOH KOMIIOHEHTHOW 0Oa3bl
JJIEKTPOHHON TeXHUKHU. V3ydyeHue KOHCTPYKLUI U MapaMeTpoB Pe3UCTOPOB, KOHAEHCATOPOB, KaTyIIEK HMHAYKTHBHOCTH,
TpaHc(opMaToOpoB U JPYTUX DJIEMEHTOB JIEKTPOHHBIX CXeM. M3yueHne Hambojiee BaXKHBIX MPOIECCOB B 3JIEKTPUYECKUX
JJIEMEHTax U y3Jax ammaparypbl, KOTOpBIE SIBISIOTCS 0a30i Ul YCHELUIHOTO MPOX0XKICHUS MHOTHUX APYTHX CIEIHATIbHBIX
JUCIIMILIMH.

3amaun IUCHUNIMHBI:

- c(OpPMHUPOBATH NMPEACTABICHHUS O TTACCHBHBIX M AKTUBHBIX KOMIIOHEHTAX 3JICKTPOHHOM TEXHUKH;

- TO3HAKOMHTH C XapaKkTEePUCTUKAMHU W MapaMeTpaMH 3JIEKTPOHHBIX KOMIIOHEHTOB, a TaKXE CHCTEMaMH WX
MapKHUPOBKH;

- Ha MIPAKTHKE U3yIHUTh ITOBEICHUE HIICKTPOHHBIX KOMIOHEHTOB B 3IEKTPUYECKUX LETIX.
W3y4yeHne AWCIMIUIMHBI HANpaBlICHO Ha MOATOTOBKY CIEIHAINCTOB, CHOCOOHBIX pENIaTh 33Jadd, BO3HHUKAIOIINE IIPU
MIPOU3BOJICTBE M OKCIUTyaTallMM M3JENHUH SJCKTPOHUKH M HAHORJICKTPOHMKM C YyYeToM o0JIaCTH, THUIIOB M 3ajad
podeCcCHOHANBHOMN JESITENHOCTH B COOTBETCTBUH € MPO(GECCHOHAIbHBIMU CTaHIApTAMU:
- 40.058 «lH)eHEep-TEXHOJIOT IO MPOM3BOACTBY W3JEINUN MHUKPODJIEKTPOHHKHY», KOTOPBIA YTBEPKIEH IPHUKAa30M
MunTtpyaa Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunroctoM Poccun 29.07.2019 Ne55439;
- 40.104 «Crenuanuct No M3MEPEHHUI0 MapamMeTpoB W MOAU(HKALUK CBOWCTB HAHOMATEPHAIOB M HAHOCTPYKTYPY,
KOTOpPBII yTBepxaeH npukazoM Muntpyna Poccum ot 07.09.2015 Ne593n (B pemakumu, BBeIeHHON B JEHCTBHE C
20.01.2019 r. mpukazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBan Muntoctom Poccun 23.09.2015 .
Ne38983.

2. Mecmo oucyunnunwt (modyna) é cmpykmype OIIOII BO

JucnurumHa « KoMITIOHEHTBI 37IEKTPOHHOM TEXHUKW BKIIIOUEHA BapHaTHBHYIO 4acTh O610ka 51.0.06.04 yue6Horo
IUIaHa TOATOTOBKM OakaynaBpoB 1o HampasineHno BO 11.03.04 DnekTpoHMKa W HaHOZJIEKTPOHMKA, MPOQHIL"
CoBpeMeHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTHH B JJIEKTPOHHOH TEXHUKE .

[IpenogaBanue AWCHUIUIMHBI 0a3uMpyeTCsl HAa 3HAHMAX, IOIYYEHHBIX MNPH HM3YYEHHH JUCIHHUIUTMH(MOIYNEH):
"Marematuka", "®u3uka (oomasn)".

OcBoeHre y9eOHOW AUCIMILINHBI (MOIYJIs) MaTEPHAIbl U KOMIIOHEHTHI DJIEKTPOHHBIX CPEICTB, HEOOXOAMMO IS
MOCNIEAYIOMIETO0 W3Y4YeHUs] AUCHUILIMH (Momyinel): «3OneKTpoHnka», «OCHOBBI KOHCTPYHPOBAaHHS W TEXHOJOTHHU
npousBoscTBa POC», «Du3nka 351eKTPOBAKyyMHBIX W HOJYINPOBOJHHUKOBBIX IPUOOPOBY», «DJIEKTPOHHBIE HPUOOPHIY,
BBITIOJTHEHHS BBIITYCKHON KBaJM(HUKAIIMOHHONW pabOThl U NPHOOpETeHNs] 3HAHUH, YMEHUI U HABBIKOB, KOTOPBIE MO3BOJIAT
00y4aromemMycst YacTUYHO IIPOJEMOHCTPUPOBATH clietytonine 0000meHHbIe TpyaoBbie Gynkunu (OTD):

° Pa3zpaboTka eAMHMYHBIX TEXHOJOTMYECKUX TIPOIECCOB M PEKOMEHAALMH M0 YCTPaHEHHI0 U
NPEAYNPEXACHUI0 OpakoB B MPOM3BOJICTBE H3JENUIl MHUKPOINEKTPOHUKH (npodeccroHanbHblii cranmapt 40.058
«MHKeHep-TEeXHOJIOT M0 TPOU3BOCTBY U3 MUKPOIIICKTPOHUKIY, KOA B, ypoBeHb kBanmudukanuu 6).

° Pa3paboTka THIOBBIX TEXHOIOTHYECKHUX IIPOIECCOB U MIAHUPOBOK PabOYMX MECT M MPOU3BOJCTBEHHBIX
YYacTKOB Ha MPOW3BOJCTBE M3JENHUH MUKPOIJIEKTPOHUKH (Tpodeccrnonanbublil ctanmapt 40.058 «HKeHep-TEXHOJIOT 110
HPOU3BOACTBY U3/CIIHIH MUKPOICKTPOHUKI», KO C, ypOBeHb KBaTU(HKALNK 6).

° CoBepIICHCTBOBaHNE TPOIIECCOB M3MEPEHUI NMapaMeTpOB M MOAM(UKAINK CBOMCTB HAHOMATEpUAlIOB U
HAHOCTPYKTYp (mpodeccnonanprbrii cranaapt 40.104 «CrennanucT mo u3MepeHHIo TapaMeTpoB U MOIU(HUKAIINN CBOHCTB
HaHOMAaTEepPHAIOB 1 HAHOCTPYKTYp», ko1 C, ypoBeHb KBaIHpHUKALHH 6).

3. Tpeboeanus Kk pe3yromamam 0ce0eHUs OUCUUNTAUHDBL (MOOYA)

B cooreerctBun ¢ ®I'OC BO wu OIIOII BO mnampaenenus mnoarotoku BO 11.03.04 DOnektpoHnka u
HAHOJJICKTPOHHWKA MPOUECC MU3YUCHUA AUCHUIUIMHBI HAlPaBJICH Ha YaCTUYHOC q)OpMI/IpOBaHI/Ie QJIEMCHTOB CJICAYIOUINX
KOMIIETEHIMM:

OIIK-2. CriocoOeH caMOCTOSTEIhHO MPOBOAUTE SKCIIEPUMEHTAIbHBIC UCCICAOBAHMS U HCIIONB30BATh OCHOBHEIC MTPHEMBI
00pabOTKH U MPECTABICHUS MOTyYCHHBIX JaHHBIX
OIIK-3.Bmageer Meromamu TIOMCKAa, XpaHCHWs, OOpaOOTKW, aHaiW3a W TMpPEICTaBIeHUS B TpeOyemoMm dopmate
HHPOPMALIUU U3 Pa3TUYHBIX NCTOYHUKOB U 0a3 IaHHBIX, COONOas MPU 3TOM OCHOBHBIC TPeOOBaHHS WHPOPMAIMOHHOM
0e30macHOCTH
B pe3ymnpraTe 0OCBOCHUS TUCIHUILIHHBI CTYICHT JOJDKCH:
3HaTh:

v\ OCHOBHbIE (DU3HUECKHUE MTPOLIECCHI U ABJIEHUS IPOTEKAIONIME B MATEPHAIIAX DJIEKTPOHHOM TEXHUKK

v\ xnaccuMKaLUIO, CBOWCTBA, TEXHOJOTHIO IMOJYYEHHs W IIPUMEHEHHS OCHOBHBIX MAaTe€PUalIOB JJIEKTPOHHOM

TEeXHUKU;

v' pusnyecKre OCHOBBI 6a30BbIX METOIOB U3MEPEHUS U KOHTPOJIS CBOUCTB MAaTEPUAJIOB dJIEKTPOHHOM TEXHUKH;
Ymern:



v' nmenath 060CHOBAaHHBIA BHIOOP MAaTEPUANIOB Il KOHKPETHOIO IPUMEHEHUS B TEXHOJIOTMH U3JEIMI DIEKTPOHHOM
TEXHHUKH C YYETOM CBONCTB, 3KCILUTyaTAIIMOHHBIX XapaKTEPUCTHK U BIUSHUS BHEIIHUX (aKTOPOB;

v' paborath ¢ HHOOPMALMOHHO-CIIPABOYHBIMHU K TIOUCKOBBIMM CHCTEMAMH ISl IOMCKA HH(OPMALMH 110 MaTepUaIaM
JJIEKTPOHHOM TEXHUKH U UX CBOHCTBAM, OPHEHTUPOBAHHO HA PElICHHE 3a/a4 B IPOeCcCHOHATbHON 00IaCcTH;

v\ HCIO0Jb30BaTh MATEMATHYECKHUIT anmnapar Jyisi Pac4eToB CBONCTB MaTEPUAIOB.

Baapers:

v\ HaBBIKAMM PACYET a, U3MEPEHUSA U KOHTPOJISL OCHOBHBIX I1APAMETPOB MATEPHAIIOB DJIEKTPOHHOM TEXHUKH;

v\ HaBBIKAMM CaMOCTOATEJILHOTO HM3Yy4E€HMs M DELIEHHMS BOIIPOCOB M 3aJad MAaTepHaloOBEMYECKOr0 acleKTa B
npogeCCHOHATIBHOI 00TacTu.

v HaBbIKaMM 0OPabOTKU U NPENCTABIEHUS KCIIEPUMEHTAIBHBIX JAHHBIX.

4. Cooepircanue oucyunaunst (Mooyna)
Tewma 1. [1accuBHBIE AIEKTPOHHBIE KOMIIOHEHTHI
Tema 2. AKTUBHBIC DJICKTPOHHBIC KOMIIOHCHTBI
5. O6mas Tpynoemkocts — 108 4., 3 3.e.
6. @opma KOHTPOJISI — 3a9eT

AHHOTALUSA
K padoueii nporpamme aucuuninasl (Moayssi) 51.0.06.05 «TeopeTudeckne 0CHOBBI PaIHOTEXHUKH»

1. Ilens u 3a0auu oceoenus oucyuniunovl (MoOyis)
Heab1o AUCHUIINHBI ABJISETCS:
- OCBOEHHE CTYJEHTaMH TEOPETUYECKHX OCHOB OIMCAHHUS U aHANM3a, JETEPMHHHUPOBAHHBIX M CTOXACTUYECKHX
CUTHAJIOB, WX IPOXOXIEHHs 4Yepe3 paszjM4Hble PaJUOTEXHUYECKHUE YCTPOWCTBA; BOMPOCOB (QUIIBTpaINy,
npeoOpa30BaHMs CUTHAIOB, CHHTE3a Psiia PAMOTEXHUUECKIX YCTPOICTB HA 3TOH OCHOBE;
- BBIpa0OTKAa TEOPETHUECKMX M IPAKTHIECKUX HABBIKOB HCCIICTOBAHUS OCHOBHBIX IPOLECCOB, NMPOTEKAIOMINX B
PaIOTEXHUIECKHUX LEIISIX;
- O3HAaKOMJIGHHE CTYyJCHTOB C OCHOBHBIMH CBOMCTBAMH THIIOBBIX PaJMOTEXHHYECKHX IIENEH TPH Pa3IMIHBIX
BHEIITHUX BO3/EHCTBUIX.
1.2.0cHOBHBIE 321241 AUCHHUILINHBI:

1. CoBpeMEHHBIX METOJIOB ONIHMCaHMA U HCCIIEJOBAHUS IETCPMUHUPOBAHHBIX U CTOXaCTHYECKUX CUTHAJIOB.

2. IlpuHIMIOB aHamM3a W pacyera SBJICHHM BO3HUKAIOUIMX NP IPOXOXKACHUU JACTCPMHUHHPOBAHHBIX H

CTOXAaCTUYECKUX CHUTHAJIOB uepe3 JIMHEHHBIC 1 HeMMHEIHbIe paliOTeXHUIECKHE IIeTIH.
W3yuenne AUCHMIUIMHBI HANpPaBJICHO HAa MOJATOTOBKY CIEIHAJIMCTOB, CHOCOOHBIX pemIaTh 3afayd, BO3HUKAIOIINE TPH
MIPOU3BOJICTBE M OKCIUTyaTallMH H3JENHUH SJICKTPOHUKH M HAHODJIEKTPOHMKM C YYeTOM OO0JIaCTH, THUIIOB M 3ajad
podeCCHOHANBHOMN NESITENFHOCTH B COOTBETCTBUH € MPO(ECCHOHATLHBIMU CTaHIapTaAMU:
- 40.058 «MHxXeHep-TeXHOJOr MO TNPOU3BOACTBY H3ACIUNA MHUKPOIJIEKTPOHUKN», KOTOPBIM YTBEPXKAECH NPUKA30M
Muntpyzna Poccuu ot 03.07.2019 Ne480n u 3apeructpuposan Muntoctom Poccun 29.07.2019 Ne55439;
- 40.104 «Crienpanmct N0 M3MEPEHHUIO IMapamMeTpoB W MOAN(HKALUK CBOWCTB HAaHOMAaTEPHAIOB M HAHOCTPYKTYpPY,
KOTOpBI yTBepkAeH npukazoM Munrpyna Poccunm ot 07.09.2015 Ne593nm (B pepmaknuu, BBeJeHHOH B JeiicTBHE C
20.01.2019 r. mpukazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBan Muntoctom Poccun 23.09.2015 .
Ne38983.
2. Mecmo oucyunaunwvt (modynsn) ¢ cmpyxkmype OIIOII BO

JluciuruinHa BKJIFOYEHA B 4acTh, (OPMUPYEMYIO ydacTHHUKaMU oOpaszoBarenbHBIX oTHOmeHHd b1.0.06.05.
y4eOHOTO TUTaHa 1o HampaBieHuto moarotoBku BO 11.03.04 DnexTpoHrKa M HAHOAJIEKTpOHMKA TTPpoduib: «CoBpeMeHHbIE
nH(pOpMALMOHHbIE TEXHOJIOTMM B 3JCKTPOHHOW TexHHUKe». M3ydenue nucnumineel «TeopeTndeckne OCHOBBI
panMoOTEXHUKM» 0a3upyeTcsl Ha MOHATHUSAX M METOaX, Pa3BHBAaCMbIX B PAAE MATEMATHUECKHX M €CTECTBEHHOHAYYHBIX
JUCLUILIMH. J{JI8 yCHEImHOro H3y4eHWs Kypca HEoOXOJMMO 3HAaHWE CIENYIOIIMX pa3ieioB M3 COOTBETCTBYIOLINX
JUCLUTUINH!

- o6mias Qusnka (JTEKTPUUIECTBO U MarHeTU3M) : 3JIEKTPOCTATHKA, OTEHIHAN, TOCTOSHHBIH JIEKTPUYECKHH TOK,
3akoHbl OMa n Kupxroda, nepeMeHHbIH 3J1eKTPUIECKUI TOK, aKTUBHOE M PEaKTHBHOE CONPOTHUBIICHNE. BekTop MarHUTHON
UHAYKIUH, 3aK0HBI AMIiepa i JIopeHna, 31eKTpoMarHuTHas HHAYKIMSL, 3aKOHBI MakcBena.

B cBoro odepenp, OCBOCHHE AAHHOW IUCHUIUIMHBI HEOOXOJMMO IS BBITIOJHEHUS KypCOBBIX pabOT, a Takxke
BBIITYCKHBIX ~KBATM(HUKAIMOHHBIX paboT 1o crnenu(UYecKuM CBOMCTBAM M TpoOIeccaM B JJIEKTPHIECKUX U
PaIMOTEXHUIECKUX IICTISX.

ITpn ocBOCHMM TUCHIUILIMHBI 00YYAIOMINICS CMOXKET YaCTHYHO NMPOAEMOHCTPHPOBATh Clielylomue 0000ImeHHbIe
Tpyaossie pyHKnnuu (OTD):

- Pa3paboTka eIMHNYHBIX TEXHOJOTHYECKUX IMPOIECCOB M PEKOMEHIANNIl 110 YCTPAHEHHUIO M MPEAYNPEKACHHIO
OpakoB B MPOW3BOJCTBE HM3JCIHIA MHUKPO3JIEKTpOHUKH (Tpodeccuonanbhbiii  cranmaapT 40.058 «HxeHep-TeXHOIOT Mo
MPOM3BOJICTBY M3JCIIMIH MUKPOIEKTPOHUKI», KO B, ypoBeHb kBanudukamnuu 6).

- PazpaboTka THIOBBIX TEXHOJOTMYECKMX TMPOLECCOB M IUIAHMPOBOK PabOYMX MECT U HPOU3BOJCTBEHHBIX
YYaCTKOB Ha MPOM3BOJACTBE M3JENUi MUKPOAIEKTpoHHKH (npodeccronansHblii crannapt 40.058 ««HxkeHep-TeXHOI0T
0 IPOU3BOICTBY U3/CIHIT MHKPOIJIEKTPOHHUKH», K0o1 C, ypOBEHB KBaTH(PHUKAIHH -6).



- COBEpIICHCTBOBAHUE MPOIIECCOB H3MEPCHUI IapaMeTpoB M MOAM(DHUKANUU CBOWCTB HAHOMATCPUANIOB W
HaHOCTPYKTYp (mpodeccnonanpubrii cranaapt 40.104 «CrennanucT mo u3MepeHHIo TapaMeTpoB U MOIU(UKAIINN CBOHCTB
HAHOMATEPHAIOB M HAHOCTPYKTYP», ko1 C, ypOBEHb KBATH(PHUKAIMH -6) .

3. Tpeboeanusn K pe3yromamam 0Ce0eHUA OUCYUNIUHBL (MOOYIA)

[ponece n3ydeHwsI TUCHHUIUTHHBL HANIPABJICH Ha (OPMHUPOBAHHE FIEMEHTOB CIECAYIOMHNX KOMITIETCHIINI B COOTBETCTBHU
¢ ®I'OC BO u OIIOII BO no manHOMY HamlpaBJICHUIO TIOATOTOBKH:

odmenpodeccuonaabubix komnerenuuii (OIIK):

B pesynbrate u3y4eHus: TUCIUILIHHBL (MOyJsl) «TeopeTnueckre OCHOBBI PAJIMOTCXHUKI» CTYICHT JOJDKEH:

OIIK-1. CnocobeH MCrob30BaTh MOJIOKEHHUS, 3aKOHBI U METO/IbI €CTECTBEHHBIX HAayK M MaTeMaTHKH Ul PELICHUS
3a/1a4 UHKEHEPHOU esATeNbHOCTH

OIIK-2 -CrocobeH caMOCTOSITeIbHO TMPOBOAUTH SKCICPUMCHTAIBHBIC HCCIACIOBAHUS M HCIOJIB30BaTh OCHOBHBIC
preMBI 00pa0OTKHU ¥ MIPEACTABICHUS MOTYICHHBIX TaHHBIX.

B pe3yabraTe ocBOeHHSI TUCHUIIIMHBI CTYEHT HOJLKEH

3HaTh:

-TEOPHIO U MPAKTUKY IKCIUTyaTallld Pal0dJICKTPOHHON alapaTypsl;

COJIepKaHNEe MEPOIIPHUATHH IT0 BBOAY B SKCILTYaTALHIO PAIHOAICKTPOHHOH ammapaTypel;

-IPUHIOUTBL  pabOTHI, YCTPOHCTBO, TEXHUYECKHE BO3MOKHOCTH CPEICTB KOHTPOIS TEXHHYSCKOTO COCTOSHUS
PaMOdIEKTPOHHOHN anmapaTyphl;

Ymers:

-paboTaTh C 9KCILTyaTallMOHHOW JOKYMEHTAIUEH 10 TEXHUIECKOMY OOCITYKHUBAHHUIO PaTHOdIEKTPOHHON anmapaTyphbl;

-HCII0JIb30BAaTh U3MEPUTEIHHOE 000pyIOBaHUE ISl HACTPONKHU paruodIeKTPOHHON anmnapaTypsl;

YCTPOMCTB U CUCTEM.

Baagers:

-3KCIDTyaTalueH pagno3JIeKTPOHHON anmapaTypsl;

-TECTHPOBAaHUEM PabOTHI PaTHO3JICKTPOHHON ammaparypsl Iepel ee dKCINTyaTauei;

-BEJICHIEM OTYCTHOW JOKYMEHTAIIMHU TI0 SKCIUTyaTalluX PaIHodICKTPOHHOH armapaTypel;

4. Cooeporcanue oucyunaunvt (Mooyns)
Tema 1. CriektpalibHble NPEACTABIECHUS] CUTHAIOB
Tema 2. DHepreTHdyecKkre CIeKTPBl CUTHAJIOB. MOIYTHPOBAaHHBIC CHTHAJIBI
Tewma 3. [IpeoOpazoBaHre CUTHAIOB B HE JIMHEHHBIX PATUOTEXHUUCKHX TIETISIX
Tema 4. [TpuratUE THPOBOH GUIBTpALIUN
5. O6mas Tpynoemkoctsh — 108 4., 3 3.e.
6. ®opmMa KOHTPOJISI — 3a4eT

AHHOTAIIMA
K padoueii nporpamme aucuumiMabl (Moaysst) 51.0.06.06 «MukpomnponeccopHbie ycTpoiicTBa»

1. I]ens u 3a0auu oceoenus oucuyunaunovt (MoOyis)

Heap u3yyeHust TUCHUILIMHBI «MHUKPOIPOLIECCOPHBIE YCTPOICTBA» - OCBOGHUE CTYACHTaMH KOHIENTYaJIbHBIX
OCHOB, COBPEMEHHBIX IIOJXOJOB WM METOIUK WCIONB30BaHMS MuKponpoueccopoB (LIY um MII) B coBpeMeHHON;
(opMupOoBaHHE IIPEACTaBICHWH O COBPEMEHHBIX MPOTPAaMMHBIX W  aNlapaTHBIX KOMIDIEKCaX, CIOCOOHBIX
aBTOMATH3MPOBaTh TMPOLEAYpPHl peanu3anud (QYHKIUH TPH  aJrOPUTMHYECKOM, (yHKIHMOHAIBHO-CTPYKTYPHOM,
JIOTHYECKOM M CXEMHOM MPOEKTUPOBAHUH MHKPOIPOILIECCOPHBIX CUCTEM;

3apauu u3yvyeHMs JHCHUILIHHBI

- nmatb WHpOpPMAnHi0O 00 OCHOBHBIX PEIICHHAX, HCIIOJIB3YyEMBIX B COBPEMEHHBIX CHCTEMax pa3paboTKH
MUKPOIIPOLIECCOPHBIX YCTPOMCTB pa3IM4HON HA3HAUYCHHUS,

- MO3HAaKOMUTH CTYACHTOB C NPHHIMIIAMH PAa0OTHI, XapaKTEPUCTUKaMH M NapaMeTpaMH MHKPOIIPOIIECCOPHBIX
YCTPOMCTB U MX KOMIIOHEHTOB;

- MO3HAaKOMHUTH CTY/ICHTOB C COBPEMEHHBIMH METOJAMH aHAIM3a M OINPEACTICHUS] OCHOBHBIX XapaKTEPUCTUK M
rapaMmeTpOB MUKPOITPOIIECCOPHBIX YCTPOUCTB;

- HAay4UTb IPUMEHATH KOMIIBIOTEPHbIE TEXHOJOTMH MNpU O(QOPMIIEHMH  pEIIeHHs WH)XXEHEPHBIX 3a7ad u
€XHHYECKOI JOKyMEHTAIlMi Ha MHKPOIIPOLIECCOPHBIX YCTPOICTBA;

- 1aTh HAaBBIKU OLICHKU 00JIacTel MPUMEHEHUS U PSKUMOB SKCIUTyaTalliil MUKPOIIPOIIECCOPHBIX YCTPOWUCTB.
W3yueHne QUCHUIUIMHBI HAIPaBICHO Ha MOJTOTOBKY CHELIMANMCTOB, CIHOCOOHBIX pelIaTh 3aJadd, BO3HHUKAIOLINE IPH
MPOM3BOJICTBE M OSKCIUTyaTallMd H3ACIHH JJICKTPOHUKM M HAHOIJIEKTPOHMKM C yYeTOM O0JacTH, THUIOB M 3ajad
npodeccHoHANBEHOM NEeITENFHOCTH B COOTBETCTBUH C MPOECCHOHATIBHBIMU CTaHJapTAMH:

- 40.058 «MHXeHep-TEeXHOJOT TO MPOU3BOJCTBY H3IACIUN MHKPODJICKTPOHUKH», KOTOPBIH YTBEPKICH IPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480H u 3apeructpupoBad MunroctoM Poccun 29.07.2019 Ne55439;

- 40.104 «CrenuaiucT Mo W3MEPEHHWIO MapaMeTpPOB M MOIU(PHUKAIMU CBOWCTB HAHOMATEPUAJIOB M HAHOCTPYKTYP»,
KOTOpPBI yTBepkaeH mpukazoM Muntpyna Poccum ot 07.09.2015 Ne593m (B pemakium, BBeISHHON B AEHCTBHE C
20.01.2019 r. mpuxazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.



2. Mecmo oucyunaunsl (moodynsn) ¢ cmpykmype OIIOII BO

Jucrumuimaa  «MUKpOTIPOIIECCOPHBIE YCTPOMCTBA» OTHOCHUTCS K OOS3aTENBHON YacTH IWCIMILIAH Y4eOHOTO
mwraHa 1o HamnpaeieHuo moarotoBku 11.03.04— DiekrpoHHKa ¥ HAHOJIEKTPOHHMKA, podwmis: CoOBpEMCHHBIC
nH(pOpMaNMOHHbBIE TEXHOJIIOTHH B 31IEKTPOHHON TEXHUKE

N3zydyenne nucunminabl «MHKpPOIPOLECCOPHBIE YCTPOICTBAY) ONMMpAeTcs HA 3HAHMS, YMEHHS W KOMIIETEHIIWH,
npuoOpeTéHHble U cOPMUPOBAHHBIE B pe3yibTaTe nM3ydeHus MmMonyns Pusuka m Beicmas mMaremaTHka W JUCHUILINH
HNudbopmarnka, CXxeMOTEXHUKA.
[Tpu ocBOEHMHU TUCHUILIMHBI 00YYaIOMINICS CMOXKET YaCTHYHO IIPOAEMOHCTPUPOBATH ClIeTyIoIINe 0000IIeHHbIE TPY/JOBbIC
¢dynkimn (OTD):
® Pa3paboTka eqUHUYHBIX TEXHOJOTMYECKUX MPOIIECCOB U PEKOMEHAAINIA 110 YCTPAHEHHIO M NMPEIyNpekICHUI0O OpaKkoB B
NIPOM3BOJICTBE M3AEIHMH  MHKPODJIEKTPOHMKH  (TpodeccroHanbHbiii  cranmapT 40.058  «MHkeHep-TeXHOJIOT 1O
MIPOM3BOJICTBY M3JIENINI MUKPOAJIEKTPOHUKI», KOIl B, ypoBeHb kBanudukanuu 6).
e Pa3paboTKa THUMOBBIX TEXHOJOTHYECKHX MPOILECCOB M IIIAHUPOBOK PabOYMX MECT M MPOM3BOJICTBEHHBIX yJacTKOB Ha
MPOU3BOJICTBE H3ACIHA MHUKPOAIEKTPOHUKH (mpodeccroHanpHbIit  craHmapT 40.058  «HxeHep-TeXHONOT 10
MIPOM3BOJICTBY M3JEITHH MUKPOIIEKTPOHUKI», KoJl C, ypoBEHb KBAIN(HUKALIUH 6).
o COBEpIIIEHCTBOBAHNE MPOLIECCOB M3MEPEHHH MapaMeTpoB M MOAM(UKAINN CBOWCTB HAHOMATEpHAJIOB M HAHOCTPYKTYP
(mpodeccmonameubiit  cranmapt 40.104 «Cremuamuct 1O HW3MEPEeHHIO MapaMeTpoB W MOTU(HUKAIMH CBOMHCTB
HaHOMAaTEPHAJIOB U HAHOCTPYKTYp», koxa C, ypoBeHb KBanH(uKanuu 6).

3. Tpeboeanus Kk pe3yromamam 0ce0eHus OUCUUNTAUHDBL (MOOYA)

Iporece u3yyeHus AUCHUILUIMHBI HAMPaBICH HA (OPMHUPOBAHUE DJIEMEHTOB Cleayromux KommnereHiuii ¢ ®rOC
BO u OIIOIT BO no naHHOMY HanpaBIE€HHIO IIOATOTOBKH:

obmenpodeccuonansubie komneteHuu (OI1K):

—  OIIK-4. Crioco6eH mpuUMEHSTh COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTHUHU TSI TIOATOTOBKH TEKCTOBOW H
KOHCTPYKTOPCKO-TEXHOJIOTHYECKON JOKYMEHTAIINA C YIeTOM TPpeOOBaHMI HOPMATUBHOW JOKYMEHTAIIHH.

0) npodeccrnonanpabie kommereHnuu (I1K):

OIIK-4.1. OmpenenseT i peIICHUS IOCTAaBICHHOW 3aJaydl COOTBETCTBYIOUIME HCTOYHUKH WH(OPMAIINH,
BKITIOYasi HAITMOHAIBHBIC U MEXKIYHAPOIHBIC 0a3bl JAHHBIX, JICKTPOHHBIC OMOIMOTEYHBIC CHCTEMBI, CIICIIHATU3UPOBAHHEIC
MaKEeThl PUKIIATHBIX IPOTPaMM

3HaThb:

OCHOBBI CXEMOTEXHUKH W DJIEMEHTHYI0O 0a3y, a TakKe apXUTEKTypy, YCIOBUS M CIIOCOOBI HCIOJIb30BaHHUS
MHKPOIPOIIECCOPOB U MUKPOIIPOLIECCOPHBIX YCTPOUCTB,;

COBPEMEHHBIC HHTCPAKTHBHBIC IPOTPAMMHBIC KOMIUIEKCH IUISI BBIIOJHEHHWS M PEJIaKTUPOBAHHUA TEKCTOB,
M300paKEHUH U YePTEKEH.

Ymern:

KCIOJIb30BaTh CTaHAAPTHBIE MAKEThl MPUKIAIHBIX IPOrpaMM IJIsl PELIECHUS IPaKTUYECKUX 3a/1a4;

MPUMEHSITh KOMIBIOTEPHbIE CUCTEMBl U MAKEThl MPUKIAJAHBIX MPOTPaMM Uil NPOEKTUPOBAHUSA U UCCIEIOBAHUS
PaIMOTEXHUYECKUX YCTPONCTB;

MPUMEHSTh JCHCTBYIOIIUE CTAaHIAPTHI, TIOJ0KEHUS ¥ HHCTPYKIUU 110 0(hOPMIICHUIO TEXHHYECKON TOKYMEHTAIINH.

Baaners:

METOJIaMHU pacyeTa TUIIOBBIX MUKPOIIPOLIECCOPHBIX YCTPOUCTB;

METOZaMH TIOCTPOCHUS YCTPOMCTB Ha OCHOBE.

4. Cooepitcanue oucyuniunst (Mooyns)
Tema 1. OCHOBBI anreOpHI IOTHKH U TEOPHUHU TEPEKITIOYaTEIbHBIX (yHKIIHN
Tema 2. ACUHXpPOHHBIE TPUITEPHI
Tewma 3. CHHXpOHHBIE TPUTTEPHI
Tema 4. Cranpaptaele unTerpanbhbsie cxemsl (VC) TTJI u KMOII cepuit: [lpaiiBepsl ¥ NpHEeMONEpelaTINKUA C OTKPHITEIM
KOJUIEKTOPHBIM BBIXOJIOM M TPEMsI COCTOSIHUSIMH BbIX0II. By(epHbIe perucTphbl ¢ TpeMst COCTOSIHUSIMH BBIXOJ1a
Tema 5. Munumu3zanus norudeckux ¢ynkuuii. Kaprer Kapao.
Tema 6. KomOHHAIIMOHHBIE IU(PPOBBIE CXEMBI
Tema 7. LludpoBbie KOMIIAPATOPBI M CXEMbI CPAaBHEHUSI YHCEIT
Tema 8. JIBoMYHbBIC U JBOUYHO-IECATUIHBIC CIETIUKH.
Tema 9. [IpuMepsl NpUMEHEHHS MHTETPAIBHBIX CXEM IIPH NPOEKTHPOBAHHH [U(POBBIX YCTPOHCTB
Tema 10. Ludpo- ananorossie npeodpazoBaresin. AHaI0ro- HHPpPoBbIE IPe0OPa30OBATEIH
Tema 11. Apxutextypa MmukpoOBM
Tema 12. ApXxuTeKkTypa 0JHOKPUCTAIBHBIX MHUKPOIIPOLIECCOPOB
Tema 13. ApxuTexTypa 0JHOKPUCTAIBHBIX MUKPOKOHTPOJLIIEPOB
Tema 14. Pa3paboTka mporpaMMHOTO 00€CIIeueHIsI MUKPOKOHTPOIIIEPOB
Tema 15. Cratuueckue onepaTHBHBIEC 3alIOMHHAIOMNE yCTpoiicTBa. [locTosHEbIE 3amoMHUHAIOMHE yCTpoiicTBa. Diam-
aMATh
Tema 16. MeTonsl BBoa-BEIBOIA
Tema 17. UaTepdeiicasie BUC



5. O6mas Tpynoemkocts — 108 4., 3 3.c.
6. @opma KOHTPOJIsSI — dK3aMeH

AHHOTALMSA
K padoueii nporpamme qucuumauHbl (Moayas) 51.0.06.07 «Au:xeHepHas u KOMIbIOTepHas rpaduka»

1. Ilens u 3a0auu oceoenus oucyuniaunovt (Mooyis)

Henb0 AUCHMILVIMHBI SIBJSIETCA: W3YYCHHE OCHOB CpEACTB B Pa3BUTHH MHXXEHEPHOTO MPOCTPAHCTBEHHOTO
MBIIIUICHUSI, HA OCHOBE KOTOPOr0 (DOPMUPYIOTCS 3HAHUS M YMCHHS, TTO3BOJISIFOIINAEC COCTABIIATh M YUTATh YCPTEIKU, & TAKKE
MIPOEKTHYIO JOKYMEHTAIUIO TI0 U3Y4aeMOM CTYJIEHTOM CHEelHaTbHOCTH.

OcHOBHbIE 32241 AUCUUILIMHBI:

- TOJyYCHHE 3HAHUN IO TEOPUM H300PaXKEHHUS MPOCTPAHCTBEHHBIX (OPM HA IUIOCKOCTH, a TaKKE METOJIOB HX
npeoOpa3oBaHus;

- pa3BUTHE IPOCTPAHCTBEHHOTO BOOOPaKEHHUS M HABBIKOB MPABIIIBHOTO JIOTHYECKOTO MBITIIIICHHS;

- BEIpabOTKa YMEHHS IO TUIOCKOMY N300pa)KeHHIO MBICTICHHO CO3aBaTh IIPEICTaBIIeHIE O (popMe TpeamMeTa;

- proOpeTeHNE HABBIKOB UTEHHS U COCTABIICHHS TEXHUICCKUAX YEPTEIKEH;

- BEIpabOTKa YMEHHS PEIIaTh TEXHAYECKHIE 3aJa9l METOIaMU HAauepPTaTEIbHOW T€OMETPHH;

- YMEHHE YUTATh ¥ COCTABIATH TPapHUECKYIO0 U TEKCTOBYIO KOHCTPYKTOPCKYIO

JIOKyMEHTAIIMIO0 B COOTBETCTBUHU C TPEOOBAHUSAMH HOPMATUBHBIX JOKYMEHTOB, FrOCyAapcTBEeHHBIX cTanaapToB ECK/I;

- 03HAKOMJIEHHE CTYJEHTOB: C OCHOBaMH I'€OMETPUYECKOT0 MOJEIHPOBAHUS; C COBPEMEHHBIMH METOJIaMHU BBITIOJTHEHUS
CTPOUTEJNIBHBIX YEPTEXKE;

- 03HAKOMJICHHE CTYJCHTOB: C OCHOBAMH KOMITBIOTEPHOW Ipa(puKu, TEOMETPHUYSCKOTO MOJICIUPOBAHHUS; C COBPEMCHHBIMHU
HHTEPAKTHUBHBIMH TPadUUCCKUMH CHCTEMaMH ISl PEIICHHS 3a]ad aBTOMATH3alMU YEPTEKHO-rpadUuecKux paboT Ha
npuMepe rpaduueckoro peaakropa Compas 3D.

W3ydyeHne AMCIMIUIMHBI HANpaBieHO Ha MOATOTOBKY CIELHUAIMCTOB, CIHOCOOHBIX pEelIaTh 33Jadyd, BO3ZHHKAIOIINE IPU
MPOM3BOJICTBE M OSKCIUTyaTallMd W3AEIHH 3JICKTPOHUKH W HAHOIEKTPOHMKH C YYETOM OOJIacTH, THUIOB M 3ajad
npodecCHOHANBEHOMN NEeSITEFHOCTH B COOTBETCTBUH € MPO(eCCHOHATIBHEIMU CTaHJapTaMHu:

- 40.058 «MHxeHep-TeXHONOr MO NPOU3BOACTBY HU3JENUI MHKPOIIEKTPOHUKHY», KOTOPBIA YTBEPXKIEH INPHUKA30M
Muntpyzna Poccuu ot 03.07.2019 Ne480n u 3apeructpuposan MuntoctoM Poccun 29.07.2019 Ne55439;

- 40.104 «CmnenuamucT MO W3MEPEHHIO IMAapaMEeTPOB M MOIM(HUKAIINHA CBOWCTB HAHOMATEPHAIOB M HAHOCTPYKTYPY,
KOTOpBIM yTBepkIeH mpukazomM Muntpyaa Poccun ot 07.09.2015 Ne593m (B penakimu, BBEIEHHOW B JICWCTBHE C
20.01.2019 r. mpuxazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunsl (modyns) ¢ cmpykmype OIIOII BO

JuctuumHa «HxeHepHas 1 KOMITBIOTEpHAs rpadiika» OTHOCUTCS K 00s3aTeNibHOM yacT OJjoka 1 aucuuIuime
y4eOHOro miaHa oOydeHUs 1Mo HampabiieHuto moarotoBku BO 11.03.04 DiekTpoHHWKAa W HAHODJICKTPOHHMKA - MPO(HIH
«CoBpeMeHHbIC MH(OPMANOHHBIE TEXHOJOTUM B 3JICKTPOHHOW TexXHHMKE». [l OCBOGHHWS [JaHHOW AMCIMIUINHBI
UCTIONB3YIOTCSI 3HAHUS M yMEHHMS, TPUOOPETEHHBIE IPU U3y4eHUN TUCIUILINH «Martematukay», «VIHpopMaTHKay.
ITpu ocBOEHNMN TUCHUILIMHBI 00YJaIOMKICS CMOXKET YaCTHYHO IPOAEMOHCTPHPOBATH CIEIYyIOMNe 0000IIEHHbBIE TPYJOBbIC
¢ynkun (OTD):
° Pa3zpaboTka eIMHUYHBIX TEXHOJIOTHYECKUX IPOIECCOB M PEKOMEHIALMH 10 YCTPAHEHUIO M IPEAYIPEkKIAECHHIO
OpakoB B NPOM3BOJCTBE M3JEIHH MHUKPOIIEKTPOHUKH (TpodeccnoHanbHblii ctanaapt 40.058 «mxeHep-TeXHOJIOr 110
MPOU3BOJCTBY M3JCIHIA MUKPOIICKTPOHUKIY», KOA B, ypoBeHb KBanudukauuu 6).
° Pa3paboTka TUMOBBIX TEXHOJIOTHYECKUX MTPOIIECCOB M IUIAHUPOBOK pabOUYMX MECT U MPOHU3BOICTBEHHBIX y4aCTKOB
Ha TIPOM3BOJCTBE W3JEIUH MHUKPOAJIEKTPOHUKH (mpodeccuoHanbubiii  cranmapt 40.058  «MmxeHep-TexHONOr MO
MIPOM3BOJICTBY M3JCIHI MUKPOIJIEKTPOHUKHY, KOI C, YpPOBEHB KBATU(pUKAIINH 6).
° CoBepIICHCTBOBAaHNE IIPOLECCOB H3MEPEHMH MMapaMeTpoB M MOJU(UKAIMH CBOWCTB HAHOMAaTEpPHAIOB U
HaHOCTPYKTYp (mpodeccnonanpubrii crannapt 40.104 «CrenuanucT mo u3MepeHHIo mapaMeTpoB U MOIH(HUKAIIUN CBOHCTB
HaHOMAaTEePHAJIOB M HAHOCTPYKTYp», ko1 C, ypoBeHb KBaH(pHUKALHH 6).

3. Tpeboeanus Kk pe3yromamam 0ce0eHUsA OUCUUNTUHDBL (MOOY)
IIporiecc wW3ydeHUs MUCHMIUIMHBI HampaBlicH Ha (OPMHUpPOBAHHME 3JEMEHTOB CICAYIOIIMX KOMIICTCHIUN B
cootBercTBUH ¢ PT'OC BO 1 OIIOII BO no naHHOMY HanpaBJieHUIO OATOTOBKH:
BbinycKkHUK, OCBOMBIIMI nporpaMmmy O0akajaBpuara, JTOJIZKEH 00gaaaTh cJIeAyIOIMMHU
o0menpodeccuoHAJILHBIMUA KOMIETEHIMAMM:
- CnocobeH MPUMEHSITh COBPEMEHHBbIE KOMIBIOTEPHBIE TEXHOJOTHUW JJISi MOJITOTOBKH TEKCTOBOM W KOHCTPYKTOPCKO-
TEXHOJIOTHYECKON JOKYMEHTAIIMH C Y4eTOM TpeboBaHuit HopMaTuBHOU nokymenTanuu (OI1K-4);
Koa n HamMeHOBaHHE HHIHKATOPA TOCTHKEHUSI KOMIIETEHIUHN:
OIIK-4.2.
YMeeT IpoeKTHPOBaTh PEIIcHIEe KOHKPETHOH 3aaud IMPOEKTa, BRIOMPas ONTUMAIIBHBINA CIIOCO0 e¢ pEeIICHHs, UCXOI U3
JIEHCTBYIOIINX MIPABOBBIX HOPM M UMEIOIIUXCS PECYpCOB U OTpaHHYCHHUN
OIIK-4.3.



3HaeT COBpPEMEHHbIE WHTEPAKTUBHBIE MPOTrPaMMHbIE KOMIUIEKCHI JUIsl BBIMOJIHEHHS M PEJAKTUPOBAHUS TEKCTOB,
M300paKeHUH 1 YepTexeit
OIIK-4.4.
YMeeT WCHONb30BaTh COBPEMEHHBIE CPEICTBA AaBTOMATH3AlMM pa3pabOTKM W  BBINONHEHHS KOHCTPYKTOPCKOM
JTIOKYMEHTAITUN
OIIK-4.5.
BrnazmeeT coBpeMEHHBIME IPOTPAMMHBIMH CPEACTBAMH ITOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHUECKON JOKYMEHTAIHH
B pesynbrare u3yueHus AUCUMILTUHBI CTYCHT JTOJDKEH:
3namo:
-COBPEMCHHbLIC UHTCPAKTUBHBIC MPOTPAMMHBIC KOMITJICKCHI JIJI BBIMTOJHECHUA U PEAAKTUPOBAHUSA TCKCTOB, 1/13o6pa>1<eH14171 )44
yepTrexei;
- OCHOBBI U MCTOJIbI TOCTPOCHUS rpa(bnqecxnx 1/13o6pa>1<eH14171, OCHOBBI KOMIIBIOTEPHOT'O MOACINPOBAHUS,
- crocoOBI PEeMICHHS Ha YePTEeKaX OCHOBHBIX METPUICCKUX U TIO3UITHOHHBIX
3amad;
- METOZBI TIOCTPOCHUS ICKU30B, YSPTESIKEH U TEXHHUCCKIX PHUCYHKOB CTAaHNAPTHBIX JeTajieid, pa3beMHBIX M Hepa3heMHBIX
COCIUHEHHI;
- TOCTPOCHHE U YTCHHE COOPOYHBIX YePTEKeH 00IIero BUAa U CTPOUTEIHHBIX YePTEKEH;
- TEXHUYECKHE U MPOTPaMMHEIEC CPECTBA PeaTn3alui HH()OPMAIIOHHBIX TEXHOJIOTHIA;
- II00aJIbHBIE U JIOKAJIbHBIE KOMITBIOTEPHBIE CETH;
VYmemn:
- HCIIOJIb30BaTh COBPEMEHHBIE CPEJICTBA aBTOMATHU3AIIMHU Pa3pabOTKH U BHITIOJHEHMSI KOHCTPYKTOPCKOM JOKYMEHTAIUH;
- BBIIIOJIHATD M PEAAKTHPOBATh YePTEXKHU, OPOPMIIATH KOHCTPYKTOPCKO-TEXHOIOTHIECKYIO IOKYMEHTAIIHIO;
- IPUMCHATH BBIYHUCIIUTCIbHYIO TEXHUKY UIA PECIICHUA NPAKTHUICCKUX 3a1a4,
- ACIIOJIL30BaTh BO3MOKHOCTH BBIYHMCIIUTEILHON TEXHUKH U IIpOorpaMMHOTO o6ecnequI/m;
Braoemu:
- COBPEMEHHBIMU IPOTPAMMHBIMU CPEICTBAMU MOJATOTOBKU KOHCTPYKTOPCKO-TEXHOJOTHYECKON TOKYMEHTALH;
CcocoOHOCTHIO POPMYIIMPOBAHUS 3314, CBSI3aHHBIX C peaiu3alieid npoecCHOHANBHBIX (YHKIUH;
- METOJIAMHU U CPEIICTBAMH OCTPOCHHUS TPaQIUSCKUX N300paKCHUH;
- OCHOBHBIMH METOJaMH PaOOTHl HAa TMEPCOHAIBLHOW 3JIEKTPOHHO-BRIMUCIUTENbHON MamuHe ([I9BM) ¢ mpukmagHbMu
MIPOrPaMMHBIMU CPEICTBAMHU;
- KOMIBIOTEPHBIMHE ITPOrpaMMaMU IIPOEKTUPOBAHMS U pa3pabOTKH YepTekKei.

IIpuoGpecTH ONBIT JeATEJbHOCTH: OMBIT HCIIONB30BAaHUS CTAHAAPTHOTO IPOTPAMMHOTO OOECICUEHUS IS
peIIeHus IPUKIaTHBIX 33/1a4 B AaBTOMAaTHYECKOM M HHTEPAKTUBHOM peXuMax MmpoekTrupoBanus u npuMmenerns CAIIP mns
pelIeHnss HHKESHEPHBIX 3a7ad mpu co3manud y310B POA u BT mnsa co3maHus 37eKTpOHHOH ammapaTypsl ¢ TpeOyeMbIMU
mapaMeTpamH.

4. Cooeporcanue oucyunaunvt (Mooyna)
Tema 1. HaueptaTenbHast reoMeTpust
Tema 2. UmxeHepHas rpaduka
Tema 3. KomnbroTepHas rpaguka
5. O0mas Tpyaoemkoctb — 108 4., 3 3.e.
6. @opma KOHTPOJISA — 3a4eT, KypcoBas paborta

AHHOTALMSA
K paboueii nporpamme qucuumanabl (Moayas) 51.0.06.08 «KMeTposorus, cTaHIapTH3ANMSA U cePTHOUKAHSI»

1. Ilens u 3a0auu oceoenus oucuyunIunovl (MoOys)

1.1. Henb AMCUMIVIMHBIL. U3YYEHHUE CTYACHTAMU OCHOB METPOJIOTMU U U3MEPUTEIbHON TEXHUKU, IPUHLIUIIOB
JICHCTBUS paHON3MEPHUTENbHBIX TPUOOPOB; (HOPMUPOBAHKE HABBIKOB M3MEPEHHUS TapaMEeTPOB M XapaKTEPUCTHK CUTHAJIOB
U nenmei W yMmeHus oOpabaTeIBaTh pe3yJibTaThl HM3MEPEHMS; INPEACTaBICHHE O NPUHIMNAX CePTUPHKAINHA |
CTaH/IapTU3alMKU Ha dTanax 00ecrneyeHns KauecTBa U3ACINH MUKPOAJICKTPOHUKY U PAIMO3JIEKTPOHHON annaparyphl.

1.2. 3agaun QUCHMIIMHBI: TIOTYYCHHE OakajdaBpaMH TEOPETHUCCKUX 3HAHWHA W MPAKTUICCKUX HABBIKOB IO
OCHOBHBIM BOTPOCaM METPOJIOTUH, CTAaHIAPTH3AUH K CepTU(HUKANNYU, B3AUMO3aMEHIEMOCTH METOJOB U CPEICTB
HU3MEpeHn i, KOTOpbIe 00ECTIeUnBalOT B Oy IyIieM KBATH(DUIIHPOBAHHOE yIaCTHE B MHOTOTPAHHOM JIESITENbHOCTH OaKanaBpa
O BRIOPAHHOM CIENUATBLHOCTH.

V3ydeHne AMCHUILUIMHBI HANPABICHO HA MOJTOTOBKY CICIHANMCTOB, CHOCOOHBIX pemIaTh 3ala4yd, BOZHUKAIOIIUE IPH
MPOU3BOJICTBE W OKCIUIyaTAllMH HW3JCIUN SJICKTPOHUKH WM HAHODJICKTPOHHKH C YYETOM OOJIaCTH, THUIIOB W 3alad
npodheCCHOHATBHOM AESITEIPHOCTH B COOTBETCTBHH C MPO()ECCHOHATBLHBIMU CTAHAAPTAMHU:

- 40.058 «MHXKeHep-TEeXHOJOT TO MPOU3BOJCTBY H3IACIUH MHKPODJIEKTPOHUKH», KOTOPBHIH YTBEPXKICH IPHUKA30M
Muntpyzaa Poccuu ot 03.07.2019 Ne480H u 3apeructpupoBan Muntoctom Poccuu 29.07.2019 Ne55439;

- 40.104 «CrenuaiucT M0 W3MEPEHHWIO MapaMeTpPOB M MOJM(PHUKAIMU CBOWCTB HAHOMATEPHUAJIOB M HAHOCTPYKTYP»,
KOTOpBI yTBepkIeH mpukazomM Muntpyma Poccun ot 07.09.2015 Ne593n (B penakimu, BBEIEHHOW B JICHCTBHE C



20.01.2019 r. npukazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 r.
Ne38983.
2. Mecmo oucuyunnunst (modyna) é cmpykmype OIIOII BO

JucnnmumHa BXOAWT B o0s3aTenbHyl0 4acth bmoka 1 — B1.0.06.08 yuebHOro miaHa TO HaIpaBJICHHIO
moxarotoBku BO 11.03.04 DnexTpoHnKa M HAaHOAJIEKTPOHHKA, Tpodmiis «CoBpeMeHHbIE HHPOPMAMOHHBIE TEXHOIOTUH B
3JIEKTPOHHOU TEXHUKEY.

Wzyuenne aucnmrumabl «MeTposiorus, CTaHAApTU3alMs W cepTH(UKAIMA» OMHpAacTCs Ha 3HAHUA, YMEHHS H
KOMITETEHIIMH, TNpHOOpeTéHHBIE M C(HOPMUPOBAHHBIE B pe3ylbTaTe M3Y4YEHHS MOIYJS €CTECTBEHHO-HAy4HBIX H
MaTeMaTHYeCKUX JIUCLMUIUIMH, B YacTHOCTH «®Pu3uka», «Bbicmias mMaremMaTtuka» ¥ JUCHUILIMHBI «DU3HMYECKHE OCHOBBI
JIEKTPOHUKH U HAHODJIEKTPOHHUKI.

B cBol0 04epep quCHMILINHA SBISIIOTCS 0a30# AJ1s1 OCBOSHUS yueOHON TUCIUILIHMHBI «OCHOBBI KOHCTPYHPOBAHHMS
W TEXHOJIOTUH ITPOU3BOJICTBA JIIEKTPOHHBIX CPEJCTB)» U BHIIIOJIHEHUS 0aKajlaBpCKO BBIYCKHOW KBAIM(QHUKAIMOHHOM
paboTEHL.

[Ipn ocBOEHMM TUCHIUIUTMHBI O0YYAIOMIMIACS CMOXKET YaCTHYHO IPOAEMOHCTPHPOBATh CIIEAYIONINE 0000IIeHHbIC
TpyaoBsie pyaknun (OTD):

— Pa3paboTka eIMHUYHBIX TEXHOJOTHYECKUX MPOIECCOB U PEKOMEHIALUII 110 YCTPaHEHHUIO M MPEAYNPEKICHHIO
OpakoB B MPOU3BOJCTBE M3MEIUN MHUKpPOIICKTPOHUKH (TmpodeccronamsHbii craHmapt 40.058 «mxeHep-TeXHOIOT O
IIPOM3BOJICTBY M3/EITHMH MUKPOIICKTPOHUKI», KOl B, ypoBeHb kBasmdukanuu 6).

— Pa3paboTka THNOBBIX TEXHOJOTMYECKMX IPOIECCOB M IUIAHMPOBOK PabOYMX MECT M IPOM3BOACTBEHHBIX
YYacTKOB Ha IPOW3BOICTBE HM3ICIHH MHUKPOAICKTPOHUKHN (TipodeccnoHanbHbeid ctaHmapt 40.058 ««HxKeHep-TeXHOIOT
0 MMPOM3BOJICTBY M3/ICINIl MUKPOAJIEKTPOHUKNY, Kol C, ypOBEHb KBaJIH(pHUKAHUH -6).

3. Tpeboeanus Kk pe3yromamam 0ce0eHus OUCUUNIAUHDBL (MOOY)

[pouecc n3y4yeHus: TUCHUIIMHBI HAIIPaBiieH Ha (JOPMHUPOBAHKE IEMEHTOB CIIEIYIOUIMX KOMITETCHI[HIA:

OIIK-2. CriocoOeH caMOCTOSTEIbHO MPOBOAUTE IKCIICPUMEHTAIBHBIC UCCIICAOBAHMS U HCIIOJIH30BATh OCHOBHBIC MTPHEMBI
00paboOTKU 1 MPECTABICHUS MOJYYSHHBIX JaHHBIX

B pe3ynbraTe 0CBOCHUS AUCIHUIUIMHBI CTYICHT JOJDKCH:

3HATh:

— TEOPETUUECKHE OCHOBBI METPOJIOTHUH U CTaHJapTH3ALNH,

— TIPUHIMITBI ISHCTBUSI CPEACTB U3MEPEHHH,

— METOZbI N3MepeHNUs PU3NIECKNX BEITHUHH,

— BHBI, COCTAB ¥ IIPUHINIBI pa3pabOTKH METPOJIOIHYECKOro 00eceyeHusl,

— BHIBI NCTIBITAHUH,
yMeThb:

— NIPUMEHSTh CPEACTBA U3MEPEHHH PA3IMUHbIX (PHU3HUECKUX BEIUYUUH,

— OCYILECTBJISATH BEIOOP CPEJCTB M3MEPEHHIA 110 3aJ]aHHBIM METPOJIOTHYECKUM XapaKTePUCTUKAM,

— BBIOMpATh METOJUKH UCIBITAHUH,

— OCYILECTBIIATH MIOUCK CTAH/IaPTOB,

— pa3dupaThCs B KiIacCH(PUKAIIIN CTAHIAPTOB,

BJIa/IeTh:

— METOZIaMH N3MEPEHUH, KOHTPOJISI U UCIIBITAHUM,

— METoJaMH OLCHUBAHUS IIOTPEIIHOCTEH W HEONpPEAEIeHHOCTEH ¢ NPUMEHEHHEM COBPEMEHHBIX
nH(OpPMaMOHHBIX TEXHOJIOTHH,

— METOZIaMH MOBEPKH M KaJIHOPOBKH,

— METOZaMH pacyera MeTPOJIOTHYECKHUX XapaKTEPUCTUK CPEJICTB U3MEPEHU,

— TUTIOBBIMH METOJIaMH KOHTPOJISI KAUECTBA POAYKIMH U yCIIyT,

— TIPOIIEAyPaMH yTBEPXKICHNS TUIIA CPEICTB N3MEPEHNH,

— METOZaMH U CPEICTBAMH Pa3pabOTKH U 0(OPMIICHHS TEXHUIECKOW JOKYMEHTAIINH.

4. Cooepicanue oucyunnunsvt (Mooyns)
Tema 1. Metposorus
Tewma 2. Crannapruzarus
Tema 3. Ceprudukanus
5. O6mas Tpynoemkocts — 108 4., 3 3.e.
6. ®opmMa KOHTPOJISI — 3a4eT

AHHOTAUUA
K pa6oueii mporpamme qucuumiinabl (Moay.as) 51.0.06.09 «Hano3ekTponnka»

1. I]enw u 3a0auu oceoenus oucyuniunovt (MoOyis)

Lenb MUCIMILIMHBEI COCTOUT B W3YYCHHU CTYICHTAMH CBEICHUH M TPUOOPETCHHH INPAKTHYCCKUX HABHIKOB,
HEOOXOMUMBIX U1 pa3pabOTKH JIEMCHTOB W TNPUOOPOB HAHOAICKTPOHHWKH, a TaK K€ B HM3YYCHHH CBEACHUH H
(OPMHPOBAHUU HABBIKOB, HEOOXOAMMBIX IS HCCICIOBAHHS NPUHIMIIOB PabOThl W (DYHKIIHOHAIBHBIX BO3MOYKHOCTCH
9JIEMEHTOB HAHOAJIEKTPOHHUKH C MCIIOIH30BAHHEM COBPEMEHHBIX alllapaTHO-MPOTPAMMHBIX KOMILJIEKCOB.



3agaun: (GopMUpOBaHHE 3HAHUII O COBPEMEHHOM COCTOSIHMM HaHOXJICKTPOHUKM B Poccum m 3a pyOexom;
¢dopMupoBaHue 3HaHMH O (DU3MUECKMX CBOWCTBAX HAHOCTPYKTYpP, @ TaK )K€ DJIEMEHTOB M NPHOOPOB Ha HX OCHOBE;
¢dopMupoBaHHE 3HAHUM O TEXHOJIOTMH HX IPOM3BOACTBA M METOJAX HCCIEIOBAaHWA HX CBOHCTB M IIapaMETPOB;
(dhopMupoBaHHe 3HAHWUN O TPHHIOUINAX PAOOTHI AJIEMEHTOB M TPHUOOPOB HAHOIJICKTPOHUKH, (OPMUPOBAHNE HABBHIKOB
KOMITBIOTEPHOTO MOAEIHNPOBAHUS (PU3NUECKUX CBOWCTB U NPHUHIUIIOB PAOOTHI YCTPOMCTB HAHOIEKTPOHHKH.
W3y4yeHne AMCIMIUIMHBI HANpPaBICHO HAa MOATOTOBKY CIEHIHAINCTOB, CHOCOOHBIX PENIaTh 33Jadd, BO3ZHHUKAIOIINE IIPU
MIPOM3BOJCTBE M OSKCIUTyaTallMd W3ACIHH OJICKTPOHMKH W HAHOIEKTPOHUKM C YYETOM OOJIaCTH, THUIIOB M 3ajad
npodecCHOHANBHOMN ESITENFHOCTH B COOTBETCTBUH € PO ECCHOHATLHBIMU CTaHIapTaAMU:
- 40.058 «MHXeHep-TeXHOJIOr IO MPOM3BOJACTBY H3JAECIUI MHKPOIJIEKTPOHUKH», KOTOPBIH YTBEPXKIEH INPHUKA30M
MunTtpyaa Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunroctoM Poccun 29.07.2019 No55439;
- 40.104 «Crienuanuct No M3MEPEHHUI0 IMapamMeTpoB W MOAWU(HKALUMK CBOWCTB HAHOMAaTEPHAIOB M HAHOCTPYKTYPY,
KOTOpPBII yTBepxaeH npukazoM Muntpyna Poccum ot 07.09.2015 Ne593n (B pemakuuu, BBeIeHHON B JEHCTBHE C
20.01.2019 r. mpukazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad MuntoctoM Poccnn 23.09.2015 .
Ne38983.

2. Mecmo oucyunaunvt (modyns) ¢ cmpykmype OIIOII BO

Huconmmaa 51.0.06.09 otHOCHTCST K 0a30BOM YacTH y4eOHOTO IUIaHA TO HAMpPAaBICHHIO MOATOTOBKH BO
11.03.04 DrnexkTpoHUKa W HAHODICKTpOHHWKAa Tpodmiab: CoBpeMeHHBIE HH()OPMAIMOHHBIC TEXHOJOTHH B JJICKTPOHHOU
TEXHHUKE.

Jucnuruinaa Gasupyercs Ha cleAylmux auciuminHax: "®dusmka (oOmras)", “Matepuanbl AJIEKTPOHHOM
TexHukn”’, “TeopeTHueckne OCHOBBI JJCKTPOTEXHUKH , “Du3uka HAHOCTPYKTYp”, “KommbloTepHOE MOAETHUpPOBAHUE
TEXHOJIOTUYECKHUX  MPOIIECCOB 3JEKTPOHHKM M HAHOANEKTPOHHKH , “DU3NYecKHe OCHOBBI DJJEKTPOHHKH U
HaHOYJIEKTPOHUKH .

3HaHUs, MOJyYCHHBIE MOCTIe OCBOCHUS TUCIUIUIMHBI, HEOOXOIUMBI TIPH BHIIIOJTHEHNH OakanaBPCKOW BBITYCKHOM
KBaTU(UKAIIMOHHON pabOThl U HM3yYCHUH AUCIUIUTUH: «OCHOBBI TEXHOJIOTUH 3JCKTPOHHOW KOMIIOHCHTHOW 0a3biy,
«OCHOBBI KOHCTPYHPOBAHHSI W TEXHOJIOTHH IPOM3BOACTBA DJIEKTPOHHBIX CPEACTB», «BBexeHne B KOHCTPYHMpOBaHHE
anemeHtoB CBUC».

[Ipn ocBOEHMM IUCHUIUTMHBI 00YYaIOMIMHCS CMOXKET YaCTHYHO IPOAEMOHCTPUPOBATh ClIEAYIONIHE 0000IIeHHbIE
TpyaoBeie ¢pyHkuu (OTD):

- pa3paboTKa eJUHUYHBIX TEXHOJOTHYECKHX IPOLECCOB M PEKOMEHIALUH 10 YCTPAaHEHHIO U MPEAYNPEKACHHIO
OpakoB B IPOM3BOJICTBE W3ACIUN MHKpPOAJIEKTPOHHUKH (TipodeccuonanbHbii ctanmapt 40.058 «HxkeHep-TeXHOJIOT 0
TIPOM3BOJICTBY M3/ICITHI MUKPOIJIEKTPOHUKUY, KOI B, ypoBeHs KBanmudukanmu 6);

- pa3paboTKa THIIOBBIX TEXHOJIOTHYECKHX IPOIECCOB M IDIAHWPOBOK pPabOdYMX MECT W IPOM3BOJICTBEHHBIX
YYacTKOB Ha MPOW3BOJICTBE M3JENHH MHUKPOIJIEKTPOHUKH (mpodeccrnoHanbHbli ctanmapT 40.058 «HKeHep-TEeXHOJIOT 110
TIPOM3BOJICTBY M3JIEITUI MUKPOIJIEKTPOHUKUY, Koa C, YpOBeHB KBanmudukamnmu 6);

- COBEpIIEHCTBOBAaHUE IIPOLECCOB HM3MEPEHUH IapaMeTpoB M MOJIU(HKALMH CBOICTB HAaHOMATEpHAJIOB H
HaHOCTPYKTYp (mpodeccronanbhbiii cranaapt 40.104 «Crnenpaniiuct no U3MEpEeHHUIo apaMeTpoB U MOJU(UKAIIMK CBOMCTB
HAHOMATEPHAIOB H HAHOCTPYKTYp», ko1 C, ypoBeHb KBanupukarmu 6).

3. Tpebosanusn K pe3yromamam 0ceoeHuUs OUCUUNIUHBL (MOOYIA)

Hpouecc HU3Yy4YCHUA JJUCHUIIIMHBI HaIllpaBJICH Ha (bOle/IpOBaHl/Ie QJIEMCHTOB CJICAYIOIHNX KOMHeTeHLII/lﬂ B
cootBercTBuH ¢ @T'OC BO 1o 1aHHOMY HanpaBJIEHUIO TIOATOTOBKH:
OIIK-1. CrocobOeH MCTONB30BaTh MOJ0XKEHHUS, 3aKOHBI 1 METOJIBl €CTECTBEHHBIX HAYK M MaTeMaTHKH JUIsl PEIIeHUS 3a1ad
WH)KEHEPHOW AeATebHOCTH
K-1.CriocobeH cTpouTh mpocTeiiie GU3NIecKue 1 MaTeMaTHIECKUEe MOJEITH PUOOPOB, CXEM, YCTPOICTB H YCTAHOBOK
ANEKTPOHUKH W HAHOAIICKTPOHHWKH PA3JIMYHOTO (PYHKIMOHAIBFHOTO HAa3HAYCHHS, a TAKXKE HCIOJIh30BAaTh CTaHIAPTHEIC
MIPOTPaMMHEIC CPEJCTBAa UX KOMITHBIOTEPHOTO MOICITUPOBAHUS

4. Cooepircanue oucyunaunot (Mooynsa)
Tema 1. OCHOBHBIE TEHACHIIUHU U IPUHITUITEI COBPEMEHHOI 3JIE€KTPOHUKH.
Tema 2. @u3nuecKkue OCHOBBI TEXHOJIOTHH IMPOU3BOJCTBA HAHOCTPYKTYP U 3JIEMEHTOB HAHOAIEKTPOHHBIX YCTPOICTB.
Tewma 3. [Ipenensl npuMEHEHUST METOJIOB U TEXHOJIOTHI KJIACCUYECKOU IEKTPOHUKHU
Tema 4. ®uznueckue cBOMCTBAa HAHOCTPYKTYP U DJIIEMEHTOB Ha UX OCHOBE
Tema 5. DneMeHTH! ¥ MPUOOPHI HAHOAIIEKTPOHUKH
5. Obmas Tpynoemkoctb — 144 4. 4 3.e.
6. @opmMa KOHTPOJISI — 3K3aMeH

AHHOTALINA
K padoueii nporpamme agucuuniaunbl (MoayJsi) 51.B.01.01 «®u3uka KOHIEHCHPOBAHHOTO COCTOSIHUSI

1. Ilens u 3a0auu oceoenus oucuyuniunovt (MoOyis)
B Hacrosimiee Bpemst dKCIIEpHUMEHTabHAs (PU3MKa KOHICHCHPOBAHHOIO COCTOSHHS W3 PaMOK HEMHOTHMX HAyYHO-
HCCIICAOBATEIBCKUX J1a00paTOPHil BBIMIC B ITUPOKUH MHUP HMPAKTHKH. ITO CBA3aHO ¢ OYPHBIM Pa3BHTHEM OTPACICH HAYKH
H TEXHWKH, B OCOOCHHOCTH, ITOJyPOBOJIHHUKOBOW O3JCKTPOHHKH. B 3TOW 0O0JACTH IIMPOKO HCIIOIB3YIOTCS O0COOBIE



(u3nyeckne CBOMCTBA MOJIYNPOBOIHUKOBBIX KPUCTAJIOB M HOBBIE KPHCTAUIO(MU3NYECKHE SIBICHUS, OTKPBITHS KOTOPBIX
CJIEAYIOT OHO 32 APYTUM.

ORHOBPEMEHHO YBEIMIMBACTCS ITOTPEOHOCTD B CIICIIMAINCTAX, YMEIOLIUX PACKPHIBATH OCHOBBI CTPOCHUSI BEIIECTBA,
MOJTy4aTh MaTepHalbl C 3aJaHHBIMH CBONCTBAaMM, LIEJICHANPABICHHO HCCIIEI0OBAaTh M MPUMEHATh HA MPAKTUKE CBOWCTBA
KPHUCTAIUIOB. B CBSI3M ¢ 3TMM BO3HMKAET HEOOXOANMOCTH OOYUECHHUS CTYJCHTOB, CIICHUATH3UPYIOIIUXCS 110 DIEKTPOHHUKE U
HAHOZJIEKTPOHMKE OCHOBaM KpHCTANIOGM3MKM ¥ METOAaM HCCIEIOBaHMS CTPYKTYp KpuctamuoB. Iloaroroska
CHELHATICTOB B 3TOM HAaIPaBIICHNUH SBISETCS OCHOBHOM LENBI0 Kypca. 3HaHHE 3TOr0 Kypca OyIeT OCHOBOM AJIS M3YUCHHS
CHeNMaNbHbIX AUCIUILIINH MO YKa3aHHBIM CHEIHAaIbHOCTSIM.

1.2.3apaun n3yvenns Kypca “@u3MKH KOHICHCHPOBAHHOIO COCTOSTHUSA”

3anaya kypca “@U3MKH KOHJCHCUPOBAHHOTO COCTOSIHUS” COCTOUT B OOYYEHUH CTYAEHTOB HKCIIEPUMEHTAIBLHBIM U
TEOPETUYECKHM METOJaM  ONpEAEIeHUS IMPOCTPAHCTBEHHBIX COOTHOIIEHHM aTOMOB M  MOJEKYJSIPHBIX  CHII,
XapaKTepu3yIollue  3aKOHOMEPHOCTb, CHMMETPUYHOCTb BHYTPEHHEro CTPOCHHUSI W  (U3MYECKHE  CBOWCTBa
KOHJICHCHPOBAHHBIX CPEI.

W3y4uB 3Ty QUCIUIIMHY CTYICHT IOJDKCH OCBUTD:

- 3aKOHOMEPHOCTH ¥ CHMMETPHH BHYTPCHHETO CTPOSHHS KPUCTAIIA,

- KpUCTaJUIOrpauIecKne CUMBOJIBI, KATETOPHH, KJIACCHI,

- CUMMETPHYHOCTh (PU3NYECKUX CBOMCTB KPHUCTAJIIOB 1 MHOTOI'PAaHHOCTD BHEITHHUX (OPM,

- BJIMSTHYME BHEIIHUX BO3JCHCTBHI HA CBOMCTBA KPUCTAIIIOB,

- IPUHLIUIBI PU3NYECKUX METOAOB UCCIIEIOBAHHS CTPYKTYD,

- BIUSHHME J00aBICHHUS MHOPOTHBIX aTOMOB B KPHUCTAJUI HAa AWHAMHUYECKOE PABHOBECHE M M3MEHEHHE CBOMHCTBA
KpHUCTaa.

V3ydeHne IUCLUIUIMHBI HANPaBJICHO HAa IMOJTOTOBKY CIEIMAJMCTOB, CIOCOOHBIX pelIaTh 3aJadd, BO3HHUKAIOUIUE IPH
MIPOU3BOJICTBE W OKCIUTyaTallMHd H3JENHUH SJICKTPOHHKH M HAHORJICKTPOHMKM C YYeTOM OOJIaCTH, THUIIOB M 3aj1ad
npodecCHOHANBHOMN NESITENFHOCTH B COOTBETCTBUH € MPO(GECCHOHATLHBIMU CTaHIAPTAMU:
- 40.058 «MHxeHep-TEXHONOr MO TNPOU3BOACTBY H3ACIUNA MHUKPOIJIEKTPOHUKH», KOTOPBIM YTBEPXKAECH MPUKA30M
Muntpyzna Poccun ot 03.07.2019 Ne480n u 3apeructpuposan Muntoctom Poccun 29.07.2019 Ne55439;
- 40.104 «Crienpanuct No M3MEPEHHUIO IMapamMeTpoB W MOANU(HKALWK CBOWCTB HAHOMATEPHAIOB M HAHOCTPYKTYPY,
KOTOpBIH yTBepkAeH npukazoM Munrpyna Poccunm ot 07.09.2015 Ne593nm (B pepmakiumu, BBeJeHHOH B JeiicTBHE C
20.01.2019 r. npukazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunsvt (modynsn) ¢ cmpykmype OIIOII BO
JucruruinHa BKItoYeHa B 0a30BYI0 dacTh oOs3artenbHbIX aucnuiinH B1.B.01.01 ygeOGHOro 1uiana Mo HarpaBICHHIO
noaroroBku BO 11.03.04 DnekTpoHNKa M HAHOYJIEKTPOHUKA TTpoduis: «CoBpeMeHHbIe MHPOPMAITMOHHBIE TEXHOJIOTHH B
3JIEKTPOHHOM TEXHHUKEY.

Wzyuenne nucunmuuabl «@HU3MKH KOHIEHCHPOBAHHOIO COCTOSIHHSI» Oa3WpyeTcs Ha CIEIYIOIINX, paHee
U3y4aeMbIX, AUCHUIINHAX: «Du3nka», «MaremaTuka», «Marepuasl 3IeKTPOHHON TEXHUKID.

OcBoeHne JaHHOW IUCLUIUIMHBL, B CBOIO OuYepeib, HEOOXOIMMO JUISl YCIICHIHOI'O YCBOEHHS, B IOCIEIYIOIIEM,
CHEeIMaNbHBIX KYpCOB MO  JUCHUIUIMHAM: «MUKpO3NEKTpOHUKaY», «DU3MUECKHE OCHOBBI  3JEKTPOHUKU U
HAHOJIEKTPOHUKNY, «DH3nKa 1 TEXHOJIOTHsI HAHOTPUOOKOHTAKTOB)» U JIPYTHUX, & TAKXKe NPOU3BOICTBEHHO MPAKTHKH.

IIpy ocBoeHMM JAUCHMIUIMHBI OOY4YaIOIIMICS CMOXET 4YacTHYHO IPOJEMOHCTPUPOBATH CIEAYIOLIHE
0006menHbie TpynoBbie GpyHkmn (OTD):

- Pa3paboTka eAMHWYHBIX TEXHOJOTHYECKHX IPOIECCOB M PEKOMEHJAIMi 10 yCTPAaHEHHIO U
MPENYIPeXACHUI0 OpakoB B TPOU3BOJCTBE H3ACIHA MHUKPOIIEKTPOHUKH (mpodeccrmonamsHbi  cTanmapt 40.058
«VHXeHep-TEeXHOJIOT 110 MPOMU3BOICTBY M3JIETUH MUKPOUIEKTPOHUKI», KO B, ypoBeHs kBanndpukanuu 6).

- Pa3paboTka THIIOBBIX TE€XHOJOTMYECKHX MPOLECCOB U IIAHUPOBOK pabOYMX MECT M MPOM3BOJICTBEHHBIX
YY9acTKOB Ha TIPOU3BOJACTBE H3ICIUH MHKpPOIICKTPOHHKH (mpodeccroHambHblil cranmapt 40.058 ««mxenep-
TEXHOJIOT T10 POU3BOACTBY U3ACIUH MUKPOIICKTPOHUKI», Ko C, ypOBeHb KBaTU(pHKALIKH -6).

- CoBepIICHCTBOBaHUE IPOLIECCOB M3MEPEHHH MapaMeTpoB W MOAU(UKAIMK CBOWCTB HAaHOMATEPUAJIOB H
HaHOCTPYKTYp (mpodeccuonansubiii cranaapt 40.104 «CrenuanucT Mo M3MEPEHUI0 MapamMeTpoB M MOIU(PHUKAIIUN
CBOJICTB HAHOMATEPHAIIOB ¥ HAHOCTPYKTYP», Ko C, ypOBEHb KBaNU(pUKAIHH -6) .

3. Tpebosanus Kk pe3yibmamam 0ce0eHUs OUCUUNIUHDBL (MOOY)

IIporiecc u3ydeHHMs OUCIMIUIMHBI HAamNpaBiIeH Ha (QOPMHPOBAHHE JIIEMEHTOB CIIEAYIOUINX KOMIETEHIUH B
cootBercTBUU ¢ PI'OC BO 1o naHHOMY Hanpapie€HUIO NOATOTOBKU:

ITK-1. Cnocoben crpouts npocreiinme Gu3ndeckne 1 MaTeMaTHIECKUE MOJICIH TPHOOPOB, CXEM, YCTPOUCTB M yCTAHOBOK
JICKTPOHUKH ¥ HAHOBJIEKTPOHHKH Pa3IMYHOTO (PYHKIHMOHAIBLHOTO Ha3HAYEHHs, a TaKKe HCIOJIBb30BAaTh CTaHIAPTHBIC
MPOTPaMMHBIE CPEJICTBA UX KOMIBIOTEPHOTO MOJICITUPOBAHUS

B pe3yabTare 0cBOCHHS AMCHUTIMHBI CTYICHT J0JIZKCH:

* 3namp:

- 3aKOHOMEPHOCTH ¥ CHMMETPUH BHYTPCHHETO CTPOSHHS KPUCTAIIA,

- KpUCTAJUIOTpaUIeCKue CUMBOJIBI, KATETOPHH, KJIACCHI,

- CHMMETPHYHOCTh (PU3NIECKUX CBOIMCTB KPHCTAJIIIOB ¥ MHOTOIPAHHOCTD BHEITHHUX (hOPM,

- BIMSIHAE BHEIIHUX BO3JEHCTBHI Ha CBOWCTBA KPHUCTAILIOB,

- IPUHIOUTBI PU3NIECKUX METOIOB HCCIEIOBAHUS CTPYKTYD,




- BIMsIHHME N00ABICHHS MHOPOJHBIX aTOMOB B KPHCTAaJUl HAa AMHAMHUYECKOE PAaBHOBECHE M M3MEHEHHE CBOMCTBa
KpHCTaJlIa.

OcBouB kypc “@PU3NKH KOHIEHCHPOBAHHOTO COCTOSIHUA ™ CTYICHT JOJDKCH YMETh!

- ONIPEZIETISITH 3JIEMEHTBI CHMMETPHHU KPUCTAININIECKUX CTPYKTYP,

- OIHCATh HEKOTOPBIE (PU3NUECKHE CBOICTBA, CBSI3aHHBIE CO CTPYKTYPOIl KPHCTAILIOB,

- TEOPETHIECKUII ONMNCATh SKCIEPHUMEHTAIBHBIC PE3YNIBTATHI, IIOTYyICHHBIE IIPU CTPYKTYPHOM aHAIHU3e,

- paboTaTh HA SKCIEPUMEHTAIBHBIX YCTAHOBKAX CTPYKTYPHOTO aHAJIN3a KPUCTAILIA.

Wzyyenne kypca “@U3MKN KOHIEHCUPOBAHHOIO COCTOSIHMS JIOJDKEH Pa3BUTh y CTYJEHTa JIIOOO3HATENHbHOCTD,
MHTEPEC K M3Y4EHHIO (PU3NUECKHX CBOMCTB KPUCTAJIOB, 1aTh CTYACHTY IIOHMMaHUE BAXKHBIX JTAllOB UCTOPUU Pa3BUTHUS
KpI/ICTaJ'LHO(l)I/ISI/IKI/I 1 SKCIICPUMEHTAJIbHBIX METOAOB UCCIICAOBAHUS CTPYKTYP KPUCTAJJIOB.

* Yuems:

- ONIPEEISTh 3JIEMEHTHl CHMMETPHU KPUCTAIUIMYECKUX CTPYKTYP,

- OIIHCATh HEKOTOPBIE (PU3MUECKHE CBOICTBA, CBSI3aHHBIE CO CTPYKTYPOH KPHUCTAIIIOB,

- TEOPETHIECKHUI ONMNCATh SKCIIEPHIMEHTAIBHBIE PE3YJIbTATHI, TOIYIEHHbIE IPH CTPYKTYPHOM aHAJIH3E,

- paboTaTh HA SKCIEPHMEHTAIBHBIX YCTAHOBKAX CTPYKTYPHOTO aHAIN3a KPUCTAIIIA.

BJafeTh: METOAAaMH pacdyeTa M OKCIEPUMEHTAIbHOTO HCCIECJOBAaHHMA IApaMETPOB M  XaAPAKTEPUCTHUK
KOHJICHCHPOBAaHHBIX CpE€Zl, OCHOBHBIMH MpHEMaMH OO0pabOTKM M TPEACTaBICHHS OSKCHEPHMEHTANBHBIX JaHHBIX,
CIIOCOOHOCTBIO CTPOUTH (PU3MYECKHE M MAaTEMATHYECKHE MOJENH KOHJICHCHPOBAaHHBIX CPEl, a TAKKE HCIIOIb30BaTh
CTaH/IapTHBIE IPOTPaMMHBIE CPEJICTBA HX KOMITBIOTEPHOTO MOJEIMPOBAHMS, CHOCOOHOCTBIO apr'yMEHTUPOBAHO BHIOUPATH
Y PeaM30BbIBAaTh Ha NPAKTHUKE dPPEKTUBHYIO METOJIUKY pacdyera ¥ IMPOSKTUPOBAHMS HOBBIX MATEPHAJIOB DJICKTPOHHOM
TCXHUKH, TOTOBHOCTHIO aHAJTIU3UPOBATH U CUCTEMATHUINPOBATH PE3YJIbTAThI HCCHG,Z[OBaHHfI, npeaACTaBJIATL MaTCpUAJIbI B
BUJI€ HAYYHBIX OTYETOB, MyOIMKaNUi, IPEe3eHTAIHH.

Wzyyenne kypca “@U3MKN KOHIEHCUPOBAHHOIO COCTOSIHMS JIOJDKEH Pa3BUTh y CTYJEHTA JII0OO3HATENHHOCTS,
MHTEPEC K U3YyYEHHUIO (PU3UUECKUX CBOMCTB TBEPABIX U XKUAKHUX (a3, 1aTh CTYACHTY NOHUMaHHE Ba)KHBIX 3TAllOB UCTOPHHU
Pa3BUTHS KPUCTAIUIO(DHU3NKN U SKCIICPUMEHTAIBHBIX METOIOB UCCIIEIOBAHNS CTPYKTYP KPUCTAIIIOB.

/lemoncmpupoganb cnoCOOHOCHIb U 20MOBHOCHIb:

- ONIpEneNATh MapaMeTPsl CTPYKTYPHI MOIYNPOBOJHUKOBBIX MAaTEPHUaJIOB NPHMEHAEMBIX B COBPEMEHHOH TBEPIOTEIHHOM
IIEKTPOHHUKE.

4. Cooepicanue oucyuniunovt (Mooyns)
Tema 1. 'eomeTprdeckas Kpuctauiorpadusi.
Tema 2. OCHOBBI KPUCTANIOXUMHUH.
Tema 3. @uznyeckue CBOHCTBA HEATbHBIX KPHCTAJUIOB U CHMMETPHSL.
5. O6mas Tpynoemkocts — 108 4., 3 3.e.
6. ®opmMa KOHTPOJISI — dK3aMeH

AHHOTAIUSA
K pa6oueii mporpamme qucuunanabl (Moayas) b1.B.01.02 «®@u3nyeckue 0CHOBBI JIEKTPOHUKH H
HAHORJIEKTPOHUKH»

1. Ilens u 3a0auu oceoenus oucyuniaunot (Mooyis)

1.1.Ilesb ocBOeHNS AMCHUILIMHBI COCTOUT B ()OPMHUPOBAHUH TITyOOKOTO U HEIOCTHOTO MPECTABICHUS O (hU3HKE
9JIEKTPOHHBIX MPUOOPOB U YCTPOUCTB, & TAK KE 0 PU3MUCCKUX SIBICHUSIX, UCIIOJIb3YEMbIX IS CO3JaHUs YCTPOHCTB
COBPEMEHHOH 2JIEKTPOHUKH.

1.2. 3apauu u3yyeHUs1 TUCHUTUINHBI:

- (I)OpMI/IpOBaHI/Ie MPaKTUYCCKNUX HABBIKOB HMCIIOJIb30BAHUA BCETO KOMINIEKCA TEXHUYECCKUX U HH(bOpMaHHOHHI)IX
CPEACTB UIsl M3yueHHs] PU3NYECKUX SIBICHUH, JIe)KAIINX B OCHOBE PabOThl COBPEMEHHBIX AJIEKTPOHHBIX YCTPOMCTB, a Tak
xe pu3rdeckux 3Pp(eKToB, KOTOPBIE MOTYT OBITh HCIOIB30BAHBI IJISl CO3/IaHHSI HOBBIX YCTPOWUCTB 3JICKTPOHHUKH;

- (hopMupOBaHHE HABBHIKOB pEIICHHUS 3a7ad MO0 (U3NICCKAM OCHOBaM pabOTHl COBPEMEHHBIX JIIEKTPOHHBIX
YCTpPOMCTB;

- (hopMUpOBaHHE HABBIKOB TEOPETHYCCKOTO OOOOIICHUS W BEIABICHUS OCOOCHHOCTEW pabOTHl YCTPOWCTB
ANEKTPOHUKH.

V3ydeHue AWCHUILUIMHBI HANPABICHO HA MOJTOTOBKY CIEIMATMCTOB, CIOCOOHBIX pElIaTh 3aJa4yd, BO3HHUKAIOIIUE IPH
IIPOMU3BOACTBE W OKCIUTyaTallun I/ISJICJ'II/Iﬁ OJICKTPOHUKH MW HAHOJJICKTPOHUKHU C YYCTOM O6J'[aCTI/I, TUIIOB U 3aJa4d
npodecCHOHANBHOM NEesITeNbHOCTH B COOTBETCTBUH € MPOGECCHOHATILHBIMU CTAaHIAPTAMU:

- 40.058 «MHXeHEep-TEXHOJIOT 10 TIPOW3BOACTBY H3ACIUNH MHUKPOIJIEKTPOHUKH», KOTOPBIM YTBEPXKICH TNPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunrocToM Poccun 29.07.2019 Ne55439;

- 40.104 «Creruanuct Mo M3MEPEHHUI0 TapaMeTpoB W MOAM(HKAIIMK CBOWCTB HAHOMATEPHAIOB W HAHOCTPYKTYPY,
KOTOpBIM yTBepkIeH mpukazomM Muntpyaa Poccun ot 07.09.2015 Ne593m (B penmakinu, BBEIEHHOW B JICHCTBHE C
20.01.2019 r. nmpukazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBan Muntoctom Poccun 23.09.2015 .
Ne38983.

2. Mecmo oucyunaunwvl (mooynsn) ¢ cmpykmype OIIOII BO
JucuuminHa OTHOCHTCS K 0a30Boi yacTtu yueOHoro nukia — b1.B.01.02 mo nanpasnenuto moarotosku 11.03.04 -
DIIeKTPOHUKA U HAHODJIEKTPOHHUKA.



Jucnumivrba Oa3upyeTcss Ha clienylomux auchumnHax: "Maremaruka", "®usuka (obmas)", ‘“Marepuains
AJIEKTPOHHOU TeXHUKH , “TeopeTrnueckre OCHOBBI dJICKTPOTEXHHUKH ’, “DU3NKa KOHICHCHPOBAHHOTO COCTOSHUS .

3HaHWA, TONYYCHHBIE 1O OCBOCHHUIO IUCLUIUIMHBI, HEOOXOIMMBI IIPH BBHIIOIHEHHH OaKalaBPCKOW BBIIYCKHOM
KBaTM(UKAINOHHON PabOThl M M3y4eHHH IucUUIUINH: «HaHoanmekTpoHuka», «OCHOBBI MPOEKTHPOBAHHS 3JIEKTPOHHON
KOMITOHEHTHOH 0a3bl», «OCHOBBI TEXHOJIOTHH 3JCKTPOHHOW KOMIIOHEHTHOM 0a3pl», «Marepnansl M KOMIIOHEHTHI
HAHOZJIEKTPOHUKNY, «IJIEMEHTHI ¥ IPUOOPHI HAHOIIEKTPOHUKNY, «CXEMOTEXHHUKa», a TAaKXKE MPOrpaMMbl MarucTepCKou
MOJTOTOBKH 110 HATIPABJICHUIO —JJIEKTPOHNKA U HAHOAJICKTPOHHKA.

ITpn ocBOEHMH TUCHUILIMHBI 00YYAIOIIUIICS CMOXKET YaCTHYHO MPOJAEMOHCTPHUPOBATH Clienyloline 0000IeHHbIe
TpyaoBeie ¢pyukiuu (OTD):

- Pa3paboTka eMHUYHBIX TEXHOJOTMYECKUX MPOLIECCOB M PEKOMEHJALMI 110 YCTPaHEHHUIO U NPEAYNPekKISHUIO
OpakoB B MPOU3BOJICTBE M3JEIUN MHUKPOIICKTpOoHUKH (mpodeccuonansubiii  cranmapt 40.058 «HxeHep-TeXHOIOT Mo
MIPOM3BOJICTBY M3JIENTUI MUKPOIJIEKTPOHUKIY», KOIl B, ypoBeHb kBanudukanuu 6).

- Pa3paboTka THNOBBIX TEXHOJOTMYECKHX MPOLECCOB M IUIAHUPOBOK pabOYMX MECT M IPOM3BOACTBEHHBIX
YYacTKOB Ha MPOM3BOICTBE H3IEIHN MHUKPOAICKTPOHUKHN (TipodeccnoHanbHed ctaHmapt 40.058 ««HxKeHep-TEXHOIOT
TI0 MPOM3BOJCTBY H3/EINI MHUKPOAJIEKTPOHUKNY, Kol C, ypOBEHb KBaJIH(pHUKAIHUH -6).

- CoBepIIeHCTBOBAHHE MPOIECCOB H3MEPEHMH MapaMeTpoB W MOIAW(UKAIMK CBOHCTB HAaHOMATEPHAIOB H
HAHOCTPYKTYp (mpodeccnonanprbii cranaapt 40.104 «CrenuanucT mo u3MEpeHHI0 TapaMeTpoB U MOIU(HUKAIIUN CBOHCTB
HaHOMAaTEePHAIOB H HAHOCTPYKTYP», ko1 C, ypOBeHb KBaTH(HUKALHH -6) .

3. Tpeboseanus Kk pe3yromamam 0ce0eHus OUCUUNIAUHBL (MOOY)

[Ipomecc n3ydeHus: MUCIUIUIMHBI HAIIpaBJeH Ha (OpPMHUpPOBAHUE BJIEMEHTOB cleayromux kommnereHmi : IIK-
1.CniocobeH cTpouTh TpocTeiine (GHU3NYecKue U MaTeMaTHYecKHe MOJENU MPHUOOPOB, CXEM, YCTPOMCTB U YCTAaHOBOK
OJICKTPOHUKHW MW HAHOJJICKTPOHHUKH PaA3JIMIHOTO (byHKHI/IOHa.HI)HOFO Ha3HA4YCHUA, a TAKXKEC HCIIOJb30BaTh CTAHAAPTHEBIC
IIPOTrpaMMHBIC CPEACTBA X KOMIIBIOTEPHOT'O MOJCIIMPOBAaHUA.

B pe3yabrare ocBOeHMS JUCHUILIUHBI, 00y4aIOLIMIiCS T10JIKEH:

3HaTh: (U3UKO-TCXHUYECKAE OCHOBBI BAaKyyMHOH W IUIA3MEHHOM O3JCKTPOHUKH: 3aKOHBI IMHCCHH, CIIOCOOBI
(dopmupoBanus U TpaHcmoptupoBku [13U B Bakyyme U muia3me, CIiocOObI YIIPABICHHS MapaMeTpaMu U IpeoOpa3oBaHHS
sHeprun [13Y B apyrue BUABI; OCHOBBI ()M3UKH TBEPAOTO TeJa; MPHHIUIBI HCIONB30BaHUA (U3NIecKuX 3((HeKkToB B
TBEPIOM TeElie B JIICKTPOHHBIX MPUOOpPaX M YCTPOWCTBAX TBEPAOTEIBHON IIEKTPOHUKH; METOIBl MX AHATHTHYCCKOTO
onucaHus, (HaKTOPBI, OMPEICIAIONINE UX MAPAMETPHI H XapaKTEPUCTUKY, KOHCTPYKIIUHN U 00JaCTH PUMECHEHUS; OCHOBHEIC
¢u3ngecKrue MPONECcCH, JIeXKAIIie B OCHOBE ICHCTBUS NPUOOPOB KBAaHTOBOM M ONTHYECKOW AIJIEKTPOHHKH, METOIBI HX
AQHATUTHYECKOTO OMHCAaHUS, (DaKTOPHI, ONIPEACISIIONIAE WX MapaMeTpsl M XapaKTepPHCTHKH, a TakXke OCOOECHHOCTH
ONTHYECKUX METOIOB Tepenadn u 00paboTku nHpOopMaIuu;

yMeThb: TPHUMEHSTH IIOJyYeHHBIE 3HAHWS TPH TEOPETHUYECKOM aHalu3e, KOMIBIOTEPHOM MOJEIHPOBAHUH U
9KCHEPUMEHTAIEHOM HCCIEIOBAaHUN (PU3MUYECKUX IIPOLECCOB, JISKAIIWX B OCHOBE NPUHIMIIOB PabOTHI HPHUOOPOB H
YCTPONCTB BaKyyMHOW M IUIa3MCHHOW 3JICKTPOHHMKH, TNPUMEHATh METOJbl pacueTa MapaMeTPOB U XapaKTCPHUCTHK,
MOJICIIUPOBAHMS M MPOCKTHUPOBAHUS JJICKTPOHHBIX NPUOOPOB U  YCTPOWCTB TBEPIAOTCIBHOW JIICKTPOHHKH H
HAHODJICKTPOHHUKH, MPHUMCHATH IOJYYCHHBIC 3HAHUS I OOBSICHEHUS NPHUHIUIIOB pabOThl MPUOOPOB M YCTPOMCTB
ONTHYECKOI M KBAHTOBOMW DJICKTPOHHKH, & TAK)KE ONTHYECKUX METOJIOB Nepeiau 1 00pabOTKH HHPOpMAINK;

BJafeTh: nHGopManuei 00 00IacTIX MPUMEHEHHS M MEPCIICKTHBAX Pa3BUTHUS IPUOOPOB M YCTPONCTB BaKyyMHOMH
U IUIA3MEHHOMU 3JIEKTPOHUKHU; METOJaMU SKCIEPUMEHTAIbHbBIX UCCIENOBaHUI IAPaMETPOB U XapaKTEPUCTUK IEKTPOHHBIX
pUOOPOB U YCTPOWUCTB TBEPHAOTEIBFHON IEKTPOHUKH U HAHOAJIEKTPOHHUKH, COBPEMEHHBIMHU IPOTPaMMHBIMH CPEIICTBAMH
WX MOJCNUPOBAHUS W TPOEKTHPOBAHUS;  METOJAMH KOMIBIOTEPHOTO TIPOCKTHPOBAHUS W AKCHEPUMEHTAILHOTO
HCCIICIOBaHUS MHKPOBOJHOBBIX TPHOOPOB W YCTPOMCTB; MH(OpMarmed o0 0o0macTaX MPUMEHEHHS W IEePCIIEKTHBAX
pa3BUTHS IPUOOPOB, YCTPOUCTB M METOZOB KBAHTOBOM M ONITHYECKOM AIIEKTPOHHUKH.

4. Cooeporcanue oucyunaunvt (Mooyns)
Tema 1. Kpatkast ucTopust pa3BUTHA JIEKTPOMarHeTU3Ma U 3JeKTPOHUKHI
Tema 2. YpaBHeHHss MakcBesu1a 31eKTPOMarHUTHOTO TTOJIS.
Tema 3. DneKTPONPOBOAHOCTH KPUCTAILIOB.
Tema 4. KoHTaKThI MeTaI — HOJIYIPOBOAHUK U AUIIEKTPUK-TIOTYIPOBOIHUK
Tema 5. @usnuueckue OCHOBBI KBAHTOBOU U ONTHYECKOM SJIEKTPOHUKH.
Tema 6. @u3ndyecKre OCHOBBI AJICKTPOHHO-IMHUCCHOHHBIX METO/I0B NCCIIEJOBAHHS TIOBEPXHOCTH TBEPIBIX TEIL.
5. Obomas Tpynoemkoctb — 144 4., 4 3.e.
6. ®opmMa KOHTPOJISI — 3K3aMeH

AHHOTAIIUSA
K pa6oueii nporpamme mucuuminabl (Moayas) 51.B.01.03 «TepmoaunamMmuka Me:kga3HbIX sIBJEHHI B MAKPO U
HAHOCHCTEMAaX»

1. Ilenv u 3a0auu océoenusn oucyuniunsl (Mooysn)
Ienbto npenomaBanust Kypca «TepMoauHaMuKa MexK(pa3HbIX SBICHUA B MaKpO- M HAHOCHCTEMAaXx)» SBIISCTCS
- O3HAaKOMJICHHE CTYICHTOB, 00YUYaIOIIHUXCS 110 HAPABJICHUIO MOATOTOBKH «DJIEKTPOHUKA U HAHOJICKTPOHHUKAY C
BaXHEUIIMMH TOHATHIMHA ¥ (YHIAMCHTATbHBIMHA COOTHOIICHISIMA TEPMOAMHAMUKH MEK(Pa3HBIX TPAHHII,



- O3HAaKOMIICHHE CTYJCHTOB C HOBBIMH pPE3yJIbTaTAMH, MOJYYCHHBIMU  3apYOCIKHBIMH KM OTCUYCCTBCHHBIMU
nccienoBaTeNsiMi, a Takke crenuaiuctamu KBI'Y, 3a mocnemnnee BpeMs B 00JacTH TEPMOJIWHAMUKH MEK(pa3HBIX
SIBIICHHIA;

- o0y4eHre CTYICHTOB TBOPUYECKOMY HCIIOIB30BAaHUIO TEPMOIMHAMUKA MEX(a3HBIX SIBICHUH IS PEIIeHUs psiza
HAayYHO-TEXHUYCCKUX M WH)KCHEPHBIX 3a/1a4.

1.2. 3apauu U3y4eHUs AUCHUTIIHHBI

Jns mocTmKeHUs yKa3aHHBIX BBIMIC eJIei HeOOXOIMMO PEIINTh CIICTYIONIUE 3a1a4H

- IaTh CTYJCHTaM OCHOBHBIC TIOHSITHS TCPMOTUHAMUKA MEK(A3HBIX TPAHUII,

- COO6HII/ITI) CTy)leHTaM HUCXOOHBIC ITOJIOKCHUA U OCHOBHBLIC COOTHOILCHHUS (C BbBIBOJaMU U MHTepnpeTauman)
TepMOﬂI/IHaMI/IKI/I Me)K(I)a3HI)IX SIBJ'ICHI/Iﬁ B MHOT'OKOMIIOHCHTHBIX CUCTEMAX;

- U3JIOKUTH HOBBIC peSyﬂLTaTbI B 06HaCTI/I TepMOLlI/IHaMI/IKl/I HOBerHOCTHbIX nu Me)i((l)aSH])IX SIBJIeHl/Iﬁ B OAHO- U
)lByXKOMHOHeHTHLIX HaHOCHUCTCMaAX, l'[OJ'Iy‘leHHI)IX COpr}lHI/IKaMI/I Ka(l)e[[pbl (1)I/I3I/I‘IGCKI/IX OCHOB MI/IKpO' nu
HaHOo3neKTpoHuKH KBI'Y;

- TOCTaBUTh Mepel CTyISHTAMH HOBBIC CIle HEpeIIeHHBIC aKTyalbHBIE 3aJadyd B 00JacTH TEPMOIMHAMHUKU
MeX(]a3HBIX SBICHUI B HAHOCUCTEMAX, C YKa3aHHEM BO3MOKHBIX TOJXO/IOB HX PEIICHIS.

W3ydyeHne AMCIMIUIMHBI HANpaBiICHO Ha IOATOTOBKY CIELHHUAIMCTOB, CHOCOOHBIX pENIaTh 33Jadyd, BO3ZHHKAIOIINE IPU
MIPOM3BOJICTBE M OKCIUTyaTallMd W3AEIHH OJIEKTPOHUKH W HAHOYIEKTPOHMKH C Y4YeTOM OOJIacTH, THUIIOB M 3ajad
npodecCHOHANBHOM NEesITeNbHOCTH B COOTBETCTBUH € MPO(GECCHOHATILHBIMU CTaHIapTAMU:

- 40.058 «MHXeHep-TeXHOJIOT IO MPOM3BOJACTBY H3JCIUI MHKPOIJIEKTPOHHKH», KOTOPBIH YTBEPXKICH IPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunroctoM Poccun 29.07.2019 Ne55439;

- 40.104 «CmenuanucT 1Mo M3MEPEHHUIO IMAapaMeTPOB M MOAM(HUKAIIMM CBOMCTB HAHOMATEPHAIOB M HAHOCTPYKTYP,
KOTOpPBII yTBepxkaeH mnpukazoM Muntpyna Poccum ot 07.09.2015 Ne593m (B pemakumu, BBeIeHHON B AEHCTBHE C
20.01.2019 r. mpuxazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunvt (modyns) ¢ cmpykmype OIIOII BO

HuctmmummHa  «TepMonmHamMuka MeX(a3HbIX SBIEHHMM B Makpo- W HAaHOCHUCTEMax» BKIIOUYEHa B  YacTh,
dhopMupyemoit yuacTHHKaMu oOpa3oBatenbHbIX oTHOIIeHHH b1.B.01.03 y4eOHOro miaHa mo HampaBJICHUIO IMOATOTOBKH
BO 11.03.04 DOnexTpoHMKa W HaHOZJEKTpoHMKAa W npodmmo «CoBpeMeHHbIE HH()OPMANMOHHBIE TEXHOJIOTHH B
3JIEKTPOHHOU TEXHUKEY.

Wzyuenne aucumruimabl «TepMoanHaMuKka MeX(as3HBIX SBICHHH B Makpo- M HaHOCHCTEMax» Oasupyercs: Ha
MOHATUAX W METOAAX, Pa3BUBAEMBIX B PsJIC MAaTEMaTHYECKHX M €CTECTBEHHOHAYYHBIX IUCHUIUIMH. [7Isl yCHemHOro
M3y4IEHHUs Kypca HEOOXOANMO 3HAHUE CIEAYIONINX Pa3/IelIOB U3 COOTBETCTBYIOIINX JTUCIIUIIIHH!

- obmas ¢mmuka (TepMoamHaMuKa W MonekymwsipHas ¢usuka) : |, Il w |l Hawama TepmommHaMUKH,
TepMOJMHAMUYeCKe (QYHKIMM ¥ COOTHOLICHWS, XHMHYECKHH IIOTEHLMAJ, YCJIOBUS (a30BBIX paBHOBECHUH H
YCTOWYMBOCTH, (Da30BbIE MEPEXOJIbl W KPUTHYECKHUE SIBICHMS, DJIEMEHTHl TEPMOJMHAMHKHM HEOOpaTUMBIX HPOLECCOB,
TepPMOANHAMHUYECKHE TEOPHU PACTBOPOB,

- Teoperuueckas (u3nka : TepMOAMHAMHYECKas BEPOSITHOCTH M METOJBI €€ BBIYHCICHHS, KaHOHHYECKOE H
MUKpOKaHOHHYECKoe pacnpenenenue [ mb6ca, KBaHTOBbIE CTATUCTUKH,

- BJIEMEHTHI TEH30PHOI'0 aHaW3a : MOJMINHEHHbIe (OpMBI U TEH30pPbl, COOCTBEHHbIE BEKTOPHI U COOCTBEHHBIE
3HA4YEHH JINHEHHOTO Npeo0pa30BaHus, TEH30Pbl HANpsDKeHUH u 1edopMaruu.

B cBoro odepenp, OCBOCHHE NAHHOW TUCLUIUIMHBI HEOOXOJMMO JUIS BBITIOJHEHUS] KypCOBBIX pabOT, a Takxke
BBIITYCKHBIX KBAIN(HUKAIMOHHBIX padoT 110 cenu(prIeckM CBOMCTBAM U MPOIIECCaM B HAHOCHUCTEMAX.

ITpn ocBOCHMM TUCHIUILIMHBI 00YYAIOMIMICS CMOXKET YaCTHYHO NMPOAEMOHCTPHPOBATh Clielylomue 0000IeHHbIe
Tpyaossie pyHKnuu (OTD):

- Pa3paboTka eIMHNYHBIX TEXHOJOTHYECKUX MPOLECCOB M PEKOMEHIANNI 10 YCTPAHEHHUIO W MPEAYNPEKACHHUIO
OpakoB B MPOW3BOJCTBE HM3JACIHNA MHUKPO3JICKTpOHUKH (Tpodeccuonanbhbii  cranmapT 40.058 «HkeHep-TeXHOJIOT Mo
MPOM3BOJICTBY M3JCIIMIH MUKPOIEKTPOHUKIY», Kol B, ypoBeHb kBanudukanuu 6).

- Pa3paboTka THMOBBIX TEXHOJOTMYECKHX IIPOIECCOB M IUIAHUPOBOK pabodMx MECT M IMPOU3BOJCTBEHHBIX
YYaCTKOB Ha MPOM3BOJACTBE M3JENIUi MUKPOAJIEKTpoHUKK (npodeccronanbHblii crangapt 40.058 ««HxeHep-TexHoI0T
0 IPOU3BOICTBY U3/CIHIT MHKPOIJIEKTPOHHUKH», K01 C, ypOBEHB KBaTU(PUKAIIHH -6).

- CoBepIIeHCTBOBAHUE MPOIECCOB W3MEPEHHI IapaMeTpoB W MOAM(MUKAIMK CBOHCTB HAaHOMATEpPHAJIOB W
HAHOCTPYKTYp (mpodeccronanbubiii crannapt 40.104 «Cnennaiict 1o U3MEpEeHHIo MapaMeTpoOB U MOJU(UKAIINY CBOMCTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP», Ko C, ypOBeHb KBaTU(HUKALMH -6) .

3. Tpebosanusn Kk pe3yromamam 0céoenus OUCUUNIURDBL (MOOY)

[Ipomuecc n3ydeHns JUCHUIIIMHBI HANIpaBJieH Ha (POPMHUPOBAHUE JIEMEHTOB KOMIIETCHIINH, YKa3aHHOW HIKE !
IIK-1. CiocoOGeH CTpOUTh MpOoCTelIie GU3nIecKue U MaTeMaTHIeCKUe MOIEITH IPUOOPOB, CXEM, YCTPOUCTB U YCTAHOBOK
AIIEKTPOHUKH W HAHOXJIEKTPOHHWKH DPA3IUYHOTO (DYHKIIMOHAIBFHOTO HAa3HAYCHHSA, a TAKXKE HCIOIh30BAaTh CTAHAAPTHHIC
MPOTPaMMHBIE CPEICTBA MX KOMITBIOTEPHOT'O MOJCITUPOBAHUS

B pe3yabTraTe 0cBOeHHUS IMCHUIIIMHBI CTYEHT JOJIKEH

3HATh: - OCHOBHBIC TIOHATHS TEPMOJANHAMHUKH ITOBEPXHOCTHBIX SIBIICHUH (HATSHKCHHE IUIOCKOTO M HCKPHBIICHHOTO
CII0S1, pa3ACIISIONINE TIOBEPXHOCTH, TOJIIIMHA IIOBEPXHOCTHOTO CJIOS H Ip.);



- METOJbI IOCTPOEHUS TEPMOANHAMUKY MOBEPXHOCTHBIX SIBJICHUIH;

-pyHIaMeHTaIbHBIC YPaBHEHUSI TEPMOANHAMUKH ITOBEPXHOCTHBIX SIBICHHH;

YMeTb : - aHaIM3UPOBAThH (PYHIAMEHTATIbHBIC YPABHEHHUS I10 3aBUCHMOCTH MEX(a3HOTO HATSKEHUSI OT OCHOBHBIX
[IapaMeTpOB COCTOSHMS ABYX(a3HOW MHOTOKOMIIOHEHTHON CHCTEMBI (TeMIIepaTypa, JaBJIeHUE, COCTaB);

- TOTydYaTh YpPaBHEHHsS H30TEPM IIOBEPXHOCTHOTO HATSHKCHUS B OWHApHBIX CHUCTEMax, Hamboiee d4acTo
HCTIONB3YeMBIX Ha TpakTuke (ypaBHeHHs batnepa-)Kyxosumkoro, Xopa-Mendopaa u ap.), #3 OCHOBHBIX COOTHOIICHHHA
TEPMOJUHAMUKH TIOBEPXHOCTHBIX SBICHUM;

- PAcCUMTBHIBATH OJHM XapaKTEPUCTHUKU MOBEPXHOCTHOTO CJIOSI MO APYTMM HM3BECTHBIM (B YAacCTHOCTH, JIETKO
U3MepsieMbIM Ha OIBITE) XapaKTePUCTUKAM;

BJaJeTh : - METOJlaMH TIPOTHO3UPOBaHUS (IpeacKa3aHUs) XapakTepa paclpeneleHuss Majoi JoOaBKU MEXIy
COCYIIECTBYIOIIUMHU ¥ 00bEMHBIMU (pa3aMu U MeX(]a3HBIM CIIOEM MEXAY HUMH;

- METOJMKOW MCHOJIb30BaHUS KaYeCTBEHHBIX KPUTEPHEB NpeiesibHON Mex(pa3zHOM aKTHBHOCTH JUISl BBISBIICHUS
TEHJCHIUH BIMSHUA Majoi J0OABKM Ha aJire3nio, CMauylBaHUE U PaCTEKaHHE.

4. Cooeporcanue oucyunaunst (Mo0yas)
Tema 1. [IpuMeHeHNE TEPMOIMHAMHUKH K IOBEPXHOCTHBIM CIIOSM U TETEPOTCHHBIM CHCTEMaM
Tema 2. TepMogUHAMUYECKHN METOJI CIIOSI KOHEUHOU TONIIMHEI (MeToa BaH-nep-Baanbca- ['yrrenreiima-Pycanosa)
Tema 3. TepMoaguHaAMUYECKUH METOJI pa3elitomiel moBepxHocTH (Metox ['mbbca)
Tema 4. [IByx(dasHoe paBHOBECHE [P HATHYUH TUIOCKON MOBEPXHOCTH pazjena. PyHaameHTanbHble TudQepeHInanbHbIe
YpaBHEHHUsI IS TUIOCKHX MOBEPXHOCTHBIX CIIOCB MM JABYX(a3HbIX CHCTEM B II€JIOM MPH HAJTMYUH IUIOCKOW MOBEPXHOCTH
pasnena.
Tema 5. Ilpumenenne ¢GyHIaMEHTAIBHBIX AU((HEPECHITHATBHBIX YPABHCHUH TEPMOIUHAMHUKH TIOBEPXHOCTH JIJISI OTIMCAHHS
CBOMCTB rpaHUIIBI-TIAp B OMHAPHBIX CHCTEMAX.
Tema 6. Ilpumenenue o000O0ImIEHHBIX AUD(EPCHINAIBPHBIX YpaBHEHUH TEPMOAMHAMHKH ITOBEPXHOCTH [UIS OIHCAHUA
CBOWCTB IUTOCKHX TPAaHUI] pa3jelia IByX KOHJICHCUPOBAHHBIX ()a3 B OWHAPHBIX CUCTEMaX.
Tema 7. HoBble kputepun Mex(}a3HOH aKTUBHOCTH.
Tema 8. IloBepXHOCTHBIE SIBIIEHUSI B OJHOKOMIIOHEHTHBIX HaHocucTemax. PazmepHas 3aBUCMMOCTb MOBEPXHOCTHOTO
HATSDKEHUS B CHCTEMaX C MOJIOKUTEIHHON W OTPULATEIHFHON KPUBU3HOW B U30TEPMHUYCCKIX M N300aPHUCCKIX YCIOBHUIX
Tema 9. PazmepHas 3aBUCUMOCTb TEMIIEPATYPhl IJIaBICHUS HAHOYACTHUIL]
Tema 10. BimsiHre HaHOpa3MEPHBIX A3PPEKTOB HA 0OBEMHBIC U TIOBEPXHOCTHEIC CBOMCTBA OMHAPHBIX CHCTEM.
5. O6mas TpynoemMkocTs — 144 4., 4 3.e.
6. @opmMa KOHTPOJISI — DK3aMCH

AHHOTALMSA
K paboueii mporpamme qucuunanabl (Moayas) 51.B.01./IB.01.01 «Aare3usi, cMaunBaHue U pacTeKaHue»

1. I]ens u 3a0auu oceoenus oucyunaunovl (MoOyis)
Heanb: hpopmupoBanue 3HaHUH B 00J1aCTH (PU3NKO-XUMHYECKUX OCHOB a/I'€31UH, CMaYMBaHHs M PACTCKaHUs B MaKpO- 1
HAHOCUCTEMaX C Y4aCTHEM METaJlIOB, ITOJYPOBOAHUKOB M JUAJICKTPUKOB, a TAK)KE BIMSHUS PA3IMYHBIX (akTOPOB HA
aaresuto ¢as, XxapakTep CMauMBaHUS U CKOPOCTh pAaCTEKaHMUs JKUJIKOCTEH; U3JI0KEHNE Pa3IMYHBIX METOOB YIIPaBICHHUS
ajare3ueil, cMauuBaHUEM U pacTeKaHHEM, KOTOPbIe MOTYT HCIIOJIb30BaThCA AN MPUKIAIHBIX IIeNIeil B MUKPO- U
HAHO3JIEKTPOHHUKE.
3agaum:
e  laThb CTYAEHTaM OCHOBHBIC TOHATHS W INPUHIOWIBI SBICHUH aAre3Wd, CMAauyMBaHWS M PACTEKaHHSA B Makpo- U
HaHOCHCTEMaX;
e  pa3BHUTh HABBIKH 3KCIEPHUMEHTAIBHOTO ONPEEIICHUS] OCHOBHBIX MTApaMETPOB aAre3UH, CMadylBaHMUI M PaCTCKaHUs
B MaKpO- U HAHOCHCTEMaX;
®  [0Ka3aTh NMPHUYMHBI, OOYCIIOBJIMBAIOLINE M3MEHEHHE (U3UUECKHX W XUMHUYECKUX CBOWMCTB TIpaHMI] pas3jiesia B
Makpo ¥ HaHOCHCTEMaXx;
e  T0OKa3aTh MEXJIUCIMIUIMHAPHBIM XapakTep aJre3uu, CMAayMBaHMA M pacTeKaHUS M HX IPUKIAJAHOM BETBH —
HaHOTEXHOJIOTHH.
W3y4yeHne AMCUMIUIMHBI HANpPaBICHO HAa MOATOTOBKY CIELUHAIMCTOB, CHOCOOHBIX peUIaTh 3aJadd, BO3HHUKAIOUIME IPU
MIPOM3BOJICTBE M O3KCIUTyaTalluM W3IEIMH 3JIEKTPOHMKHM W HAHOYIEKTPOHMKM C YYETOM OOJIaCTH, THIIOB M 3ajad
IpodeCCHOHANBHOMN JIESTENFHOCTH B COOTBETCTBUH € MPO(ECCHOHATLHBIMU CTaHIapTAMHU:
- 40.104 «CrnenuanucT 1Mo M3MEpPEHHI0 MAapaMETPOB M MOAU(MHUKAIINH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP»,
KOTOpBIH yTBepkaeH npukazoM Munrpyzna Poccunm ot 07.09.2015 Ne593m (B pemakiumu, BBeJeHHOWH B jeiicTBHE ¢
20.01.2019 r. npukazom Muntpyna Poccuu ot 14.12.2018 Ne807n) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 r.
Ne38983.
2. Mecmo oucyunaunst (modynsn) ¢ cmpykmype OIIOII BO
Jucunmnnmna «AAre3usi, CMaunBaHKE U paCTEKaHUE) NpeAHAa3HaYeHA JJIS CTYICHTOB OYHOH (pOpMBI 00yUeHHS 110
HanpasieHuio ToAroToBky 11.03.04 DnexkTpoHNKa U HAHOIIEKTPOHUKA, 7 CEMECTpa, 4 Kypca U OTHOCHTCS K AUCITUILINHAM
B 9acTH, (hopMUpyeMOil yaacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH.
OCHOBOM 11 U3y4YeHHS JAHHOW AUCIIUTUTNHBI SIBIISTIOTCS KYPCHI:
o «XuMusmy,



o «Marepuabl IEKTPOHHON TEXHUKH,

o «®DuzuyecKre OCHOBHI JICKTPOHUKH M HAHOAICKTPOHUKI
Kypc «Anresmns, cMaunBaHue U pacTeKaHUE» HEOOX0AUM s GOPMHUPOBAHUS YTITyOJICHHBIX 3HAHUHA TPH TOATOTOBKE
CIIETIHAINCTOB B 00IaCTH COBPEMEHHBIX HAHOTEXHOJIOTUH, MaTEpHUATIOBEICHUS, B TOM YHCIIE TIOTY4IeHUS (PYHKIIMOHAIBHBIX
HaHOMAaTEPHAJIOB.

3. Tpebosanusn K pe3yromamam 0c80eHuUs OUCUUNIUHBL (MOOYIA)

[pouecc n3y4yeHus UCUUILIMHBI HANpaBJieH Ha (POPMHUPOBAHUE DIIEMEHTOB CJIEIYIOMINX KOMIICTEHIINH B COOTBETCTBUH C

®I'OC BO u OIIOII BO no naHHOMY HanpaBI€HUIO NOATOTOBKU:

npodeccnoHATBHBIX KOMIeTeHInii

®  CIIOCOOHOCTH CTPOUTH NpocTeilne (HU3MYeCKue W MaTeMaTHYeCKHe MOJENU MPHOOPOB, CXEM, YCTPOWCTB WU

YCTaHOBOK JIEKTPOHHKH U HAHOBJIEKTPOHHUKHU Pa3InYHOr0 (QYHKIIMOHAILHOTO HA3HAYECHUS,  TAK)KE MCIIOIb30BaTh
CTaHJAapTHBIC IPOrPaMMHBIE CPEJICTBA UX KOMITbIoTepHOro MoxenupoBanus (ITK-1).

B pesynbraTe 0CBOCHUS AUCIUIUINHBI CTYACHT JOJDKCH:

3HaTh:
¢ TPUHIOUOBI MaTEMAaTHYECKOTO  MOICIHPOBAHWSA TPHUOOPOB H  YCTPOMCTB  JNEKTPOHHKH U
HAHODJICKTPOHUKH.
YMmerh:
e  CTPOUTH HU3NYCCKHUE U MATEMATHICCKUE MOJICITH MOJICIICH, Y3708, OJI0KOB.
Baanern:

L4 HaBbIKaM¥1 KOMIIBIOTEPHOTO MOJACIUPOBAHUSA.

4. Cooepircanue oucyunaunot (Mo0yns)
Tema 1. Aarezus B Makpo- U HAHOCHCTEMAX
Tema 2. MeTobl U3MEpPEHUS aAre3uu
Tema 3. CmaunBanue
Tema 4. [Ipouecc pactexkaHus
Tema 5. Aare3us B HaHOcucTeMaX. CMadnBaHNE U pACTEKaHUE B HAHOCUCTEMAX
5. O6mas Tpynoemkoctb — 180 4., 5 3.e.
6. ®opmMa KOHTPOJISI — dK3aMeH

AHHOTaLMA
K paboueii nporpamme qucuunanebl (Moayas) b1.B.01./1B.01.02 «®@u3nyeckue cBOHCTBA HAHOCTPYKTYP M
HAHOCTPYKTYPHPOBAHHBIX MAaTePHAJIOB»

1. Ilenw u 3a0auu oceoenus oucyuniunovt (MoOyisn)

Iean: hopMupoBaHue y CTYAEHTOB 3HAaHUH B 001aCTH (PU3UKO-XMMHUECKHX OCHOB METOJIOB IIOJIyYCHHUS, aHATIM3a U
NIPUMEHEHNS] HAHOMATEpUaJIOB, a TaKXKe MIPEACTABICHUS O COBDEMEHHOM COCTOSHUU M TIEPCTICKTHBAX Pa3BUTHS
HAHOTEXHOJIOTHUH.
3amaum:

e  03HAKOMHTH CTYJCHTOB C UCTOPHEH Pa3BUTHS U MEPCIIEKTHBAMH HAHOTEXHOJIOTHH;

e 03HAKOMHTH C METOJIaMH CHHTE3a U aHaJII3a HAHOMAaTepHAJIOB,;

e  TI0Ka3aTh COBPEMEHHBIC HATIPABICHUS TPUMEHEHHS HAHOMATEPHAJIOB M HAHOTEXHOJIOTHIA.
W3ydenne OUCOMIUIMHBI HANPaBIEHO HAa TOATOTOBKY CIEIMAJIIICTOB, CHOCOOHBIX pEmIaTh 3aJadd, BO3HHUKAIOIIUE IPH
MIPOU3BOJICTBE W OKCIUTyaTallMd W3JENHUN SJICKTPOHUKH W HAHOAJIEKTPOHWKH C YYeTOM OOJIACTH, THIIOB W 3a/1ad
Ipo(eCCHOHATBHO NESTETFHOCTH B COOTBETCTBHH C MPO(ecCHOHAIBHBIMU CTaHAAPTAMHU:
- 40.104 «Crienpanuct 1O M3MEPEHHUI0 IMapaMeTpoB W MOAU(HKALUK CBOWCTB HAHOMAaTEPHAIOB M HAHOCTPYKTYPY,
KOTOpBII yTBepxaeH npukazoM Muntpyna Poccum ot 07.09.2015 Ne593n (B pemakuuu, BBeleHHON B JEHCTBUE C
20.01.2019 r. mpuxazom Muntpyaa Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunsl (modynsn) ¢ cmpykmype OIIOII BO

JuctmmumHa  «Pu3nyeckue CBOWCTBA HAHOCTPYKTYp M HAHOCTPYKTYMPOBAHHBIX MAaTEpHAIOB» IpeAHA3HAuCHA JUIs
CTYICHTOB OYHOW (OpMBI 0OydeHHUs Mo HampaBieHuio moarotoBku 11.03.04 DOnekTpoHWKa W HaHOYJIEKTPOHHWKA, 7
ceMecTpa, 4 Kypca ¥ OTHOCHTCS K JUCIUIUIMHAM B 4acTH, GOPMHUPYEMOH YHaCTHUKAMH 00pa30BaTEIbHBIX OTHOLICHHUH.
OCHOBOI1 17151 M3y4CHHS TAaHHOW ANCIMIUINHBI SABIISIIOTCS KYpPCHI:

o  «XUMHA»,

e  «Marepuaisbl JNEKTPOHHON TEXHUKW,

e «®Dusznyeckre OCHOBBI JEKTPOHUKH M HAHOIIEKTPOHUKI
Kypc «®uzndeckue cBOWCTBa HAHOCTPYKTYP M HAHOCTPYKTYPUPOBAHHBIX MaTE€pHUaOB» HE0OX0oauM Juid (GopMHpOBaHHMS
yriIyONEeHHBIX 3HAHUH MPU TTOATOTOBKE CIICIMAIUCTOB B 00JIACTH COBPEMEHHBIX HAHOTEXHOJIOTUH, MaTepUaIOBEICHUS, B
TOM YHCJIe TTONy4eHNs (QyHKIIMOHATIBHBIX HAHOMATEPHAJIOB.



[Tpn ocBOEHMHU TUCHUILIMHBI 00YYaIOMIMICS CMOXKET YaCTHYHO IIPOAEMOHCTPUPOBATH ClIeyIolIne 0000IIEeHHbIE TPY/J0BbIC
¢yakann (OTO):

° CoOBepIIICHCTBOBAHUE IPOLIECCOB H3MEPEHHMH MapamMeTpoB W MOAU(UKAIMH CBOWCTB HAHOMATEPHAJIOB U
HaHOCTPYKTYp (mpodeccnonanbubrii crannapt 40.104 «CrennanucT mo u3MepeHHIo TapaMeTpoB U MOIU(UKAIINN CBOHCTB
HAHOMATEPHUAIIOB i HAHOCTPYKTYp», Ko C, ypOBeHb KBaTHpHUKAIHH 6).

3. Tpebosanusa Kk pe3yromamam 0cé0eHuss OUCUUNIAUHDBL (MOOYA)
[Mpouecc n3y4eHus AUCUMILUIMHBI HAalpaBjieH Ha (JOPMHUPOBAHUE JIEMEHTOB CIEAYIOINX KOMIIETCHIIUI B COOTBETCTBUU C
®I'OC BO u OITOII BO no gaHHOMY HanpaBiI€HUIO OATOTOBKU:
npodeccuoHATbHBIX KOMIIETEeH M
e  CIIOCOOHOCTH CTPOUTH MpocTeHIre pU3NIeCKue U MaTeMaTHYECKHE MOJICNIN IIPHOOPOB, CXEM, YCTPOWUCTB
U YCTAaHOBOK 3JICKTPOHMKU M HAaHOXJICKTPOHUKH PAa3IMYHOTO (DYHKIIMOHAJIBHOTO HAa3HAYCHHMS, a TaKKe
HCIIOJIB30BaTh CTAaHJAPTHBIC IIPOrPaMMHBIE CPENICTBA UX KOMITbIoTepHOro Moneauposanus (ITK-1).
B pesynbraTe 0CBOSHUS ANCIUIUINHBI CTYACHT JOJDKEH:!

3HaTh:
® TIPUHIOWNB MaTeMaTHYECKOTO  MOICIUPOBAHHA NPUOOPOB M YCTPOHCTB  DIIEKTPOHHKH |
HAHOAJICKTPOHUKH.
YMmeTh:
e  CTPOUTh HUNUECCKHUE K MATEMATHICCKUC MOJICTH MOJICIICH, Y3708, OJI0KOB.
Baanernb:

° HaBbIKaM#1 KOMIIBIOTEPHOT'O MOACINPOBAHUS.

4. Cooeporcanue oucyunaunvt (Mooynsa)
Tema 1. MeToabl cUHTE3a HAHOMATEPHUAJIOB
Tema 2. MeTopl aHA/IM3a HAHOMATEPUATIOB
Tema 3. [IpuMeHeHne HaHOMATEPHUAIOB U HAHOTEXHOJIOT Uil
5. O6mas Tpynoemkocts — 180 4., 5 3.e.
6. @opma KOHTPOJISI — DK3aMCH

AHHOTaUMSA
K pa6oueii nporpamme qucuummabl (Moayias) B1.B.01.J1B.02.01 «TepmonuHamMuka u ¢a3oBbie paBHOBECHS B
MHOTOKOMIIOHEHTHBIX CHCTEMAaX»

1. Ilenv u 3a0auu océoenusn oucyuniunbl (M0ooys)

Lemp 3TOrO Kypca COCTOMT B TOM, YTOOBI [aTh CTYACHTaM MPEICTABICHHS OO0 OCHOBHBIX ITOJIOXKEHHUIX
TEpPMOJMHAMUKN U (Da30BBIX PaBHOBECHI B MHOTOKOMIIOHEHTHBIX (B OCHOBHOM B OMHapHBIX) Makpo- ¥ HaHOCHCTEMaX.
VYuenne o pactBopax M (ha30BOM PaBHOBECHM MEXIY pacTBOpaMH BO3HMKJIO naBHO. Oco0oe MecTo B 3TOM YYCHHH
3aHMMAaIOT paboThl [ MO0Ca, KOTOPBII CO3/1all OCHOBBI TEPMOIMHAMUYECKON TEOPHH (a30BOI0 PAaBHOBECHSL.

K Hacrosmemy BpeMeHH pa3paOOTaHbl MHOTOYHCIEHHBIC INPAKTHUECKHE HPUMEHEHUS! TEPMOJIMHAMHYECKUX
3aKOHOMEPHOCTEH JUISl KOJMYECTBEHHOTO PELICHUs] BONPOCOB, CBS3aHHBIX C (Pa3oBBIM paBHOBecHeM. Mexay TeM B
W3JI0’)KEHUU YYEHHS O PaBHOBECHM B T€TEPOr€HHBIX CHCTEMaxX B Kypcax (PU3NUECKON XMMHUHU M CIELHAJIBbHBIX KypcaX, BO
MHOTHUX THOSIBJISTIOIIMXCS B IEYaTH KHUTAX BCE €€ BEIMK 3JIEMEHT OIMCATEIbHOCTH.

B ocnoBe kypca nexut noaxoxn I'mb6ca s omucanust pa3oBOro paBHOBECHS HE TOJIBKO B MAaKPOCKOIMHMYECKUX
CHCTEMaX, HO ¥ B HAHOCHCTEMaX.

1.2. 3apayu U3yyeHUs AUCHUTIIMHBI

JI1st TOCTKEHUS! TOCTABICHHON LENTM HEOOXOANMO PEMINTD CIICAYIONIHE 331N :

- JaTh CTyJEHTaM B CHUCTEMAaTH3HMPOBAaHHOM BHJE OCHOBHBIC IIOJIO)KEHHS TEPMOJUHAMHKH TaJIOTCHHBIX H
TeTepOreHHBIX CHCTEM M €€ MPUIIOKEHHUS K PacTBOPaM,

- U3JIOKUTH JIOCTATOYHO TIIOJHO B COBPEMEHHOM BapHaHTE TEPMOJIMHAMHYECKYIO TEOPUIO HACANIBHbIX,
OeckoHeuHO pa30aBICHHBIX M HEHIEAIbHBIX PACTBOPOB,

- JaThb TNPEJCTaBJICHHUS O TEOPETHMYECKOM IOCTPOCHUM (Pa30BBIX UAarpaMM COCTOSHHSI B JBYXKOMIIOHEHTHBIX
cucTeMax,

- U3JI0KUTH CBEJICHUS 10 BIMSHUIO pa3MepHbIX 3(h(heKToB Ha (a3oBble paBHOBECHS B OMHAPHBIX HAHOCHCTEMAX.

- OCBOGHHE COBPEMEHHOTO ammapara TePMOJMHAMHUKH IPH ONHCAHUM CBOMCTB IBYXKOMIOHEHTHBIX Makpo- H
HaHOCHCTEMax

- (opmupoBaHME yMEHHMH M HABBIKOB TBOPYECKOTO HCIIOIB30BAHHMSA TEPMOAWHAMUKM OISl PEIICHUS psaa
MPUKJIAIHBIX 3324 B 00JIaCTH MUKPO- M HAHOTEXHOJIOTHH.

W3ydyeHne AMCIMIUIMHBI HANpaBieHO Ha MOATOTOBKY CIIELHUAIMCTOB, CIHOCOOHBIX pEelIaTh 33Jaud, BO3HHKAIOIINE IPU
MPOM3BOJICTBE M OSKCIUIyaTallMd W3AEIMH JJIEKTPOHUKH W HAHOIJIEKTPOHUKU C Yy4yeToM OOJIacTH, THUIIOB M 3alad
npodeccHoHaNBHOM NEesITENFHOCTHA B COOTBETCTBUH € MPO(ECCHOHATIBHBIMU CTaHJaAPTAMHU:

- 40.058 «MHXeHep-TeXHOJIOI 10 MPOM3BOJACTBY H3JCIUI MHKPOIJICKTPOHHUKHU», KOTOPBIH YTBEPKICH IPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunrocToM Poccun 29.07.2019 Ne55439;

- 40.104 «CnenmanucT 1Mo HM3MEPEHHUIO IMAapaMEeTPOB M MOAM(HUKAIIMHM CBOMCTB HAHOMATEPHAJIOB M HAHOCTPYKTYP,
KOTOpBIH yTBepkKAeH mpukazoM Munrtpyna Poccum ot 07.09.2015 Ne593m (B penmaknmu, BBeJEHHOH B JeiicTBHE ¢



20.01.2019 r. mpuxazom Muntpyaa Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoan Muntocrom Poccum 23.09.2015 r.
Ne38983.

2. Mecmo oucuyunnunst (modyna) é cmpykmype OIIOII BO

JucnmmumHa «TepmoanHamMnka u (a3oBble PaBHOBECHS B MHOTOKOMIIOHEHTHBIX MAakKpO- M HAHOCHCTEMAax)
OTHOCHTCS K BAPHATHBHON YacTH OJI0Ka MaTEMAaTHIECKUX U €CTECTBEHHO-HAYYHBIX AUCIHIUINH. J{JIs yCIIEIIHOTO H3ydeHUS
Kypca HeoOX0AMMO 3HaHHUE CIEAYIONINX Pa3/IesIOB U3 COOTBETCTBYIONINX JTUCIUIIIHH!

- obmas ¢usuka (TepMomuMHamMMKa M MoyiekyispHas ¢usuka) : |, I w Il nHavama TepmommMHAMUKH,
TEpMOJMHAMUYECKUE (YHKIMM ¥ COOTHOLICHHUS, XHMHYECKUH IOTEHLMAN, YCJIOBUS (ha30BBIX paBHOBECHUH H
YCTOHYMBOCTH, (a30BbI€ MEPEXOJbl U KPUTHUYECKUE SIBJICHHS, DJIEMEHThl TEPMOJMHAMHMKH HEOOPAaTHMBIX IIPOLECCOB,
TepPMOAUHAMUYECKHE TEOPHH PACTBOPOB,

- Teoperuueckas (u3nkKa : TEPMOJAMHAMHYECKAs BEPOSITHOCTh M METOJbl €€ BBIYMCICHMS, KAaHOHHYECKOE W
MHUKpPOKaHOHHYECKOE pacipenaeneHue [ no6ca, KBaHTOBBIC CTATUCTUKH,

- BJIEMEHTHI TEH30PHOT'O aHaNW3a : MOJMINHEHHBIE (OpMBI U TEH30PHI, COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC
3HAUCHMS JINHEHHOTO MPeo0pa30BaHys, TEH30Pbl HAIPsHKEHUH U nedopmanni.

B cBoro odepenb, OCBOCHHE AAHHOM IUCHIUIUIMHBI HEOOXOIMMO JUIS BBITOJHEHUS KypCOBBIX pabOT, a Takxke
BBIITYCKHON KBaJM(PUKAIIMOHHON pabOThI 1O crienu(UUeCKHM CBOMCTBAM U MPOILeccaM B HAHOCHUCTEMaXx.

[Ipn ocBOEHMM ITUCHIMIUTMHBI O0YYAIOMIMHCS CMOXKET YaCTUYHO IPOAEMOHCTPHPOBATh CIIEAYIONINE 0000IeHHbIe
Tpyaoseie ¢pyukinuu (OTD):

- Pa3zpaboTka eIMHUYHBIX TEXHOJIOTHYECKHX MPOILIECCOB U PEKOMEHAALNI M0 YCTPAHEHUIO U MPEaYyIPEKIACHUIO
OpakoB B IMPOU3BOJICTBE U3JEIHA MUKPOIIEKTPOHUKH (mpodeccuoHanbhbii cranaapT 40.058 «HxeHep-TexXHOJOoT 1o
MIPOU3BOJICTBY U3ACITHI MUKPOIIEKTPOHHUKI, Kof B, ypoBeHs kBamuduxanuu 6).

- Pa3paboTka THIOBBIX TEXHOJOTMYECKHMX TIPOIECCOB W IUIAHUPOBOK pabOYMX MECT W IMPOU3BOJCTBEHHBIX
YYacTKOB Ha MPOM3BOICTBE M3JIENHUN MUKPOAIEKTPOHHUKH (Tipodeccuonanbheiii crannapt 40.058 ««HXKeHep-TeXHOIOT
0 MPOM3BOJICTBY M3/CINI MUKPOAJICKTPOHHUKUY, KoI C, ypOBEHB KBaJIU(PHUKALHH -6).

- CoBeplIeHCTBOBaHHE MPOLECCOB H3MEPEHHWH NapaMeTpoB W MOJM(UKAIMK CBOMCTB HAaHOMATEpHAJIOB W
HaHOCTPYKTYp (mpodeccronanbhblii crannapt 40.104 «Crnenpaiict no U3MEpEeHHIo apaMeTpoB U MOJU(UKAIINK CBOMCTB
HAHOMATEePHAJIOB U HAHOCTPYKTYp», KoJ C, ypOBeHb KBaNU(pHUKALMH -6) .

3. Tpeboeanus Kk pe3yromamam 0ce0eHUs OUCUUNTURDBL (MOOYA)

[Ipomecc mM3ydeHHns MUCHUIUIMHBI HampaBieH Ha (OpPMHUPOBaHWE 3JIEMEHTOB clienyromux komnerenmui: ITK-
1.CriocobeH ctpouTh mpocTeimme ¢GU3NIeCKue W MaTeMaTHIeCKHe MOJAETH MPUOOPOB, CXEM, YCTPOWCTB M yCTAHOBOK
ANEKTPOHUKN W HAHOAJIEKTPOHHKH PA3JIMYHOTO (DYHKIIMOHAIBFHOTO HAa3HAYEHHS, a TAKXKe HCIOJIh30BAaTh CTAHIAAPTHEIC
MIPOTPaMMHBIE CPEICTBAa X KOMITBIOTEPHOT'O MOJCITHUPOBAHHUS.

B pe3yabTaTe ocBOeHHUSI JTMCHUIIJIMHBI CTYEHT HOJIKEH

3HATH:

- METOJIbI TEPMOJUHAMUKH TPU U3YYCHUH CBOICTB MHOTOKOMIIOHCHTHBIX MaKpO- M HAHOCHCTEM;

- ycroBHs JBYX(a3HOTO paBHOBECHUS B MAKPO U HAHOCHCTEMAX;

- muddepeHnraIbHbIC YPaBHCHHUS, OMUCHIBAIOIINE CMEIICHUS TBYX()a3HOTO PABHOBECHS,

- TEPMOJIMHAMHYCCKYIO TCOPHIO PACTBOPOB H JUATPAMM COCTOSHHS,

- TEpPMOJIMHAMHYCCKIE OCHOBBI ()a30BOT0 PaBHOBECHS B OMHAPHBIX HAHOCHCTEMAX;

yMeETh :

- MPUMEHATHh TEPMOJUHAMUYECKHAE COOTHOIICHUS ISl pacyeTa OCHOBHBIX TEPMOJWHAMHYECKUX XapaKTEPHUCTHK
H7IeaJbHOTO Ta3a;

- CTPOUTH (ha30BBIE THATPAMMEBI COCTOSIHUSI B OWHAPHBIX CHCTEMAX;

- BBISBIIATH BIMSHUE pa3MepHBIX 3¢ (ekToB Ha (a30BbIe PaBHOBECHS B OMHAPHBIX HAHOCHCTEMAX;

Baagers :

- METOJaMM IMMOCTPOCHUA (1)330351)( AuarpaMm COCTOSAHUS B 6I/IHapHI)IX CUCTEMAX, COACPKAIIUX MAKPOCKOIIUYECKUE
(aswr;

- METOJIaMH TIPOTHO3UPOBAHHUS TPOSIBICHUS pa3MEpHBIX 3 (HEeKTOB B OMHAPHBIX HAHOCHCTEMAX.

4. Cooeporcanue oucyunaunvt (Mo0yna)
Tema 1. OCHOBHBIE 3aKOHBI M YPABHEHHUS TEPMOJHHAMHUKH
Tema 2. MeToabl TEpMOIUHAMUKHI
Tema 3. YcnoBust paBHOBECHS M YCTOWYHBOCTH TEPMOANHAMUYECKHX CHCTEMA
Tema 4. OnHOaTOMHBIN UAEAILHBIN a3
Tema 5. Pacuer OCHOBHBIX TEPMOIMHAMHYECKUX XapaKTEPHCTHK WACAITEHOTO OJHOATOMHOTO Ia3a.
Tema 6. TepMoanHaMuueckasi TEOpHUsl paCTBOPOB
Tema 7. TepmoauHaMu4decKasi TEOpUS UarpaMM COCTOSIHUS B OMHAPHBIX CHCTEMax
Tema 8. TepmoanHamMuKa Gpa30BOro paBHOBECHS OMHAPHBIX HAHOCHCTEM.
5. O6mas Tpynoemkocts — 180 u., 5 3.e.
6. ®opmMa KOHTPOJISI — dK3aMeH



AHHOTALINA
K padoueii nporpamme qucuunauHbl (Moayas) 51.B.01./1B.02.02 «TeopeTuyeckasi MeXxaHUKA»

1. Ilenw u 3a0auu oceoenusn oucyuniunsvt (Mooyns)

Lenbto n3ydeHus QUCHUTUINHEI «TeopeTndaeckas MEXaHUKay SBIICTCS

®DopMHpOBaHNE Y CTYIEHTOB HAYYHOW KAapTHHHI MHUpa Ha 0a3e OCHOBHBIX INPHHIUIOB, 3aKOHOB M METOJOB
TEOPETHUYECKIA MEXaHWKHA U CIIOCOOHOCTH BBIABIATH €CTECTBCHHO HAYYHYIO CYIIHOCTH NPOOJIeM, BOSHHUKAIOUINX B XOJE
npodeccHOHaNbHON gesTenbHOCTH. (OHa TECHO CBsi3aHA C OKCICPUMEHTOM M HM3ydYaeT MEXaHHYCCKOE JBUKCHUC
MaTepHalbHBIX TEJ B MPOCTPAHCTBE W BpeMeHU. HyKHO 0OpaTuTh HCKIIOYUTENHHO Ba)KHOE BHHUMAaHHE Ha MOHSITHE
MaTepHaTbHOM TOUKH U CUCTEMBI MaTEPUATILHBIX TOYEK, KAK HA MEXaHUYECKUE MOJIEIH JBUKESHHS U PABHOBECHSI PEAIbHBIX
MaTepuaibHbIX Tel. [Ipu M3yueHHUH MEXaHWKU MaTepPUaJbHBIX TOYCK JOJDKHBI OBITh BBIJACICHBI OCHOBHBIC IMOJIOKCHHUS
KJaccu4yeckoi mexanuku HploTOHA U 4eTKO c(hOPMUPOBAHBI OCHOBHBIC (PU3UUECKUE JOMYIICHUS KIACCUUECKON MEXaHUKH.
Oco0oe BHIMaHHE CTYICHTOB IOJDKHO OBITh OOpAaIIeHO Ha MaTeMaTHYECKYI0 (OPMYIHPOBKY BTOPOTO 3akoHa HploToHA 1
Ha METOJIBI PEUICHUS YPaBHEHUH BMKCHHUS IS IIMPOKOTO KpyTa 3a1ad.

[pu m3moXKeHNH TEOPETHICCKON MEXaHUKH 0c000¢ BHIMAHHUE CIIEAYET YACIUTh 3aKOHAM COXPaHCHHS MMITYIIbCa,
MOMEHTa UMITYJIbCa, JHEPTUH U MX CBI3U CO CBOHCTBaMU IPOCTPAHCTBA U BPEMEHH.

OcHOBHBIE YUeOHBIE 3aHATHUS TI0 TEOPETUICCKON MEXaHHUKE — JICKIIUH, PAKTHYECKUE 3aHATUSI U CAMOCTOSTEIIbHAS
paboTa o KOHTPOJIEM TIPETIOAaBaTEIs.

W3ydyeHne TeOpeTHYECKON MEXaHWKH pacuiupseT o001eo0pa3oBaTelbHyI0 MOATOTOBKY U CIIOCOOCTBYET
(hOPMHUPOBAHUIO HAYIHOTO MUPOBO33PCHUSI.

1.2. 3apauu u3yyeHUs1 TUCHUILINHBI

- O3HAKOMHTH CTYJCHTOB C OCHOBHBIMH 3aKOHAMU U SIBICHUSAMH MEXaHMKHM M C HX TEOPEeTUYECKOU
HUHTEpIpeTanueii;

- O3HAKOMUTH CTYJEHTAa C COBPEMEHHBIMHU JOCTHKCHHSIMH TEOPETUIECKOW MEXaHWKH M HCIIOJIb30BaHUEM HUX B
HayKe U TEXHHKCE;

- copMHPOBATH y CTYACHTA HABBIKA TEOPETHYCCKON PabOTHI M JaTh MPEJCTABICHHE O B3aHMMOCBSI3U TCOPHHU C
OIBITOM, HAYYHTH €TO MPABHIHHO BHIPAXKATH (YU3NIECKHE HJICH;

- IaTh CTYICHTY YeTKOE MPEJICTABICHIE O TPAHHUIIaX IPUMEHUMOCTH (U3NICCKUX MOJICICH U THITOTE3.

W3ydeHue UCHUIUIMHBI HAMPABICHO HA TMOJTOTOBKY CIEIMATICTOB, CIHOCOOHBIX pemiaTh 3aJadyd, BOSHHUKAIOIIUC IPH
MIPOU3BOJCTBE W OKCIUTyaTallMd W3JIENHUH SJICKTPOHWKH W HAHOAJICKTPOHWKH C YYeTOM OOJIaCTH, THIIOB M 3al1ad
Ipo(eCCHOHATBHOM IeSTETFHOCTH B COOTBETCTBHH C MPO(eCcCHOHATBHBIMU CTaHAAPTAMHU:
- 40.058 «MmKeHep-TeXHOJOT IO MPOM3BOJICTBY H3JACIUH MHKpPODJIEKTPOHUKH», KOTOPBIH YTBEPXKIACH IPHUKA30M
Muntpyna Poccrun ot 03.07.2019 Ne480n u 3apeructpupoan MuntoctoM Poccnu 29.07.2019 Ne55439;
- 40.104 «CrnenpanucT 1Mo M3MEpPEHHI0 MapaMeTPOB M MOAWGHUKAINH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP»,
KOTOpBIH yTBepkAeH npukazoM Munrpyzna Poccunm ot 07.09.2015 Ne593n (B pepmakiuu, BBeJeHHOW B JeicTBHE C
20.01.2019 r. mpuxazom Muntpyaa Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccum 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunsl (modynsn) ¢ cmpykmype OIIOII BO

JuctumumHa «Teoperndyeckass MEXaHUKa» BKJIIOYEHA B 4acTh, (OPMHUPYEMOH y4aCTHUKaMU 00pa3oBaTeIbHBIX
orHomenunii  b1.B.01.11B.02.02  yueOnoro ruiana mo HampaBieHuto mnoaroroBku BO 11.03.04  DnextpoHuka u
HAHOAJIEKTPOHNKa U npodmrio «CoBpeMeHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHU B SJICKTPOHHOM TEXHUKE.

Wzydenne nucnumumabl «TeopeTndeckas MexaHHKa» 0a3upyeTcs Ha MOHATHAX M METOHaX, Pa3BUBAEMEIX B psjie
MaTEeMaTHYECKUX W €CTECTBEHHOHAYYHBIX TUCIHILUIMH. J[JIs1 yCIeIHOTo H3y4eHus Kypca HeOOXOJMMO 3HAHHUE CIICIYFOIINX
Pa3IenoB U3 COOTBETCTBYIOUINX JUCIATIIIH:

- obmas ¢msmka: I, Il w Ill Havama TepMoAMHAMUKH, TEPMOIMHAMHUYECKHAE (DYHKIUH W COOTHOIICHHS,
XAMHWYICCKUN TTOTEHIINAN, YCIOBHSA (Da30BBIX PaBHOBECHH M YCTOHYMBOCTH, (Pa30BEIC MEPEXOIbl M KPUTHUCCKUC SBICHUS,
9JIEMEHTHI TEPMOJMHAMUKN HEOOPAaTHUMBIX MPOLIECCOB, TEPMOJANHAMHYECKHE TEOPHH PACTBOPOB,

- DJIEMEHTHI TEH30pPHOT0 aHAJIW3a : MOJMINHEHHbIE (OPMBI M TEH30PbI, COOCTBEHHbIE BEKTOPBHI U COOCTBEHHBIE
3HAUEHMs1 JIMHEHHOTO Mpeo0pa3oBaHusl, TEH30Pbl HAIIPSHKEHUH U fedopmanuu.

B cBoto oyepenb, OCBOSHHE AaHHOW IUCLHUIUIMHBI HEOOXOIMMO JUIS BBITMIOJIHEHUSI KypCOBBIX paboOT, a Takxke
BBIITYCKHBIX KBAIN(HUKALMOHHBIX paboT 10 crenu(pruyeckuM CBOMCTBaM M MPOLIECCaM B HAHOCUCTEMAX.

[Ipu ocBOeHNH AWCHUIUIMHBI 00YYAIOIIUICS CMOXKET YaCTHYHO IPOJIEMOHCTPUPOBATE CIEAYIOMIe 0000IIeHHBIC
TpynoBbie ¢pynkun (OTD):

- Pa3paboTka eIMHUYHBIX TEXHOJIOTHYECKUX MPOLECCOB M PEKOMEHAANNI MO YCTPAHCHUIO W MPEIYIPEIKICHUIO
OpakoB B MPOU3BOJCTBE M3IEIUNA MHUKPOIICKTpOHUKH (mpodeccuonansubii  cranmapt 40.058 «HxeHep-TeXHOIOT MO
MIPOU3BOJICTBY U3ACIUI MUKPOIICKTPOHUKI», KO B, ypoBeHb kBanudukanuu 6).

- Pa3paboTka THUMOBBIX TEXHOJOTHYCCKHX IPOIECCOB W IUIAHUPOBOK pabOYMX MECT U MPOHM3BOJCTBEHHBIX
YY9acTKOB Ha MPOU3BOJCTBE M3ACITHN MUKPOINEKTpOHUKH (TipodeccuonanpHbii ctangapt 40.058 ««HxeHep-TeXHOIor
TI0 POU3BOJICTBY M3/EINI MUKPOIJIEKTPOHUKN», KOI C, ypOBEHB KBaJIU(PHUKAIHMH -6).

- CoBepIIEHCTBOBaHHE MPOIECCOB H3MEPEHHH IapamMeTpoB M MOAWGMDHKAINU CBOWCTB HAHOMATEPHANIOB U
HaHOCTPYKTYp (mpodeccronanpubiii ctanmapT 40.104 «Crenuanuct Mo U3MEpPeHHIO apaMeTPOB U MOAU(PHUKAIIUN CBOWCTB
HAHOMATEPHUAIOB M HAHOCTPYKTYP», KoJ C, ypOBEHB KBaTH(pHUKAIHH -6) .



3. Tpebosanusn K pezyromamam 0ce0eHuUs OUCUUNIUHBL (MOOYIA)

[Iponecc u3yueHNUs IUCHUILUIMHBI HATIPaBlieH HAa (OPMHUPOBAHUE FIEMEHTOB KOMITETCHIINH, YKa3aHHON HIXKE :
MK-1. CiocobGeH cTpouTh mpocTeinme Gu3ndeckue 1 MaTeMaTHIeCKHe MO TPHOOPOB, CXeM, YCTPOMCTB M YCTAHOBOK
ANEKTPOHUKH W HAHOAJIEKTPOHHWKH PA3JIMYHOTO (PYHKIIMOHAIBFHOTO HAa3HAYCHHS, a TAKXKe HCIOJIh30BAaTh CTaHIAPTHEIC
MIPOTPaMMHBIE CPEJCTBAa UX KOMITBIOTEPHOTO MOJIEITUPOBAHIS

B pe3y/ibTaTe 0cBOEHMS AMCHUIIMHBI CTYIEHT J0JKEH

3HATH:

- OCHOBHBIC IIOHSATHSI M 3aKOHBI TEOPETHYECKOH MEXaHUKH, MX MaTeMaTHYeCKOE BBIPRKEHHE; TI'PaHHIBI HX
MIPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B IPAKTHYECKUX MPHIIOKEHUSIX;

- (hyHImaMeHTaNbHbIC ()U3NYCCKUE OIBITHI U HX POJIb B PA3BUTHH HAYKU;

- METOJIbI 3KCIIEPUMEHTAIBHOI'0 M TEOPETUYECKOT'0 HCCIIEIOBAHUS B (DH3HKE;

- IOHMMAaTh CYIIIHOCTh MEXaHMYECKUX SIBIICHHH;

- OIICHUBATh YHCIICHHBIC TOPSAKHA BEITHIMH, XapaKTEPHBIX IS Pa3IHIHBIX Pa3/IeIOB MEXaHUKH ;

- OCHOBHBIC (PM3UUCCKUE BETUINHBI U (PU3UUECKHE KOHCTAHTHI, MX OIIPEeNICHIEe, CMBICI, CIIOCOOBI M €MHHUIIB UX
HU3MEpeHus;

- BKJIaJ] POCCHHCKMX W 3apyOCKHBIX YYCHBIX, OKa3aBINNX HamOOIbIIee BIMSIHWE Ha PA3BUTHE TEOPETHUECKON
MEXaHUKH.

yMeThb:

- MpaBUJIbHO TMOHUMATL U O6’])}ICH}IT]) (I)I/ISI/IllecKl/Ie 3aKOHBI SBJIEHUS M CBOMCTBa TCJI, OTIIMYAaTh THIIOTC3bI OT
HAay4HBIX TEOPUH;

- BUJIETh (PU3MUECKOE SIBJICHUE C Pa3HbIX TOYEK 3PCHUS;

- MBICITUTh TBOPYECKH M CAMOCTOSITEIIHHO;

- IIPOABJIATH OCBEAOMIICHHOCTDL B BOIIPOCAX, CBA3aHHBIX C HCTOpHeﬁ Ba)KHEHIIINX OTKpI)ITI/IfI B OIITHKC,

- TOJIL30BAThCA IPU paboTe CpaBOYHON M yueOHOIl TuTepaTypoii;

- MPUMEHSATH IOTyYCHHBIC 3HAHUS MO0 TEOPETUICCKON MEXaHHWKE Ui OOBSICHEHUS pa3HOOOpa3HBIX (PH3MUYECKIX
SIBIICHUI ¥ CBOMCTB MTPOCTPAHCTBA M BPEMEHH, MMPAKTHYECKOT'O UCTIONF30BaHMS (DU3MICCKUX 3HAHUM;

- OIICHUBATh JJOCTOBEPHOCTH €CTECTBEHHOHAYYHOH HH(pOpPMAIIHH;

- WCTOJB30BaTh MPUOOPETCHHBIC 3HAHHUA M YMCHHS AJIS PEIICHUsS MPAKTHYCCKUX 3a/1a¥ MTOBCETHEBHOM KHM3HH,
obecrieueHHs O€30MACHOCTH COOCTBEHHOW YKHU3HHU, TIPUPOIOTIONHE30BAHIS U OXPAHBI OKPYIKAIOIICH CPE/IBL.

HMeETh MpeacTaBIeHue:

-0 BCEJICHHOH B I1€JIOM KaK (pU3MIECKOM 00BEKTE U e€ IBOIIOLHUHY;

-0 @yHHaMeHTaJ’IBHOM C€ANHCTBE €CTCCTBCHHBIX HAYK, HE3aBCPHICHHOCTHU CCTCCTBO3HAHWA W BO3MOXKHOCTU €TI0
JabHEUIIErO Pa3BUTHS,

- 0 IUCKPETHOCTH U HEMPEPBIBHOCTHU B MPUPO/IE;

- O COOTHOIIEHUH TOpsAKa ¥ Oecropsiaka B MPHUPOJE, YIOPSIJAOYCHHOCTH CTPOCHHUS  OOBEKTOB, MEpexojax B
HEYIOPSI0YEHHOE COCTOSHIE U HA000pOT;

- 0 TUHAMUYECKHUX W CTATUCTHYCCKIX 3aKOHOMEPHOCTSIX B TIPUPOJIE;

- 0 BEPOSITHOCTH KaK OOBEKTUBHOI XapaKTEPUCTHUKE MMPUPOAHBIX CHCTEM;

- 00 M3MEpEeHMSIX U UX CHEUU(PUIHOCTH B PA3JIMYHbIX pa3/ieiax eCTeCTBO3HAHUS;

- 0 (PyHJaMEHTAIBHBIX KOHCTAHTAX €CTECTBO3HAHMS;

- 0 COOTHOIICHHSX IMITUPUYECKOTO M TEOPETUIECKOTO B ITO3HAHHHY;

- 0 HOBEWIIHMX OTKPBITHSAX €CTECTBO3HAHMSA, MEPCHEKTHBAX WX HCIOJIB30BAHMSA VIS MOCTPOCHHS TEXHHYCCKHUX
YCTpOICTB;

- 0 (pu3HIECKOM MOJETHPOBAHNH.

4. Cooepitcanue oucyunnunvt (Mooyns)
Tema 1. [Tpumeps! pru3ndeckux mosieii 1 ypaBHEHHS ABIKEHUI HpI0TOHA B STHX HOJIAX.
Tema 2. JIBukeHUe MaTepHUaIbHOI TOUKU B LIEHTPAIbHO-CUMMETPHUUHOM HOJIE.
Tema 3. luddpepeHnnanbHoe CeYEHNE PACCESTHUSL.
Tema 4. JIBikeHre MaTepHUaIbHOM TOUKM OTHOCUTENIBHO HEUMHEPIUAIBHONW CHCTEMBI CUCTEMBI OTCUETA.
Tema 5. CucteMsl MaTepHaIbHBIX TOUYCK.
Tema 6. JIBikeHHEe MaTepHUATbHBIX TOYEK CO CBA3SIMU.
Tema 7. OCHOBBI PENSATUBUCTCKON MEXaHUKHU.
Tema 8. OCHOBHBIE IOHATHSI MEXaHUKH CIUIOIIHOM CPEABI.
Tema 9. YpaBHEHUE ABXKEHUS UACATBHOM KUIKOCTH.
5. O6mas TpyaoeMKocTb — 144 4., 4 3.¢.
6. @opma KOHTPOJIS — DK3aMCH

AHHOTaUMA
K padoueii nporpamme qucuumiunel (MoayJsi) 51.B.01./1B.03.01 «®@u3uka noBepXHOCTH MOJIYTPOBOTHUKOBY

1. I]ens u 3a0auu oceoenus oucuyunIuUnbLL (MOOYI1)
HCJ'H)IO npenoaaBaHus CIICHKYypca «Dusuxa TMOBEPXHOCTU TOJIYIIPOBOAHUKOB» SABJIACTCA O3HAKOMIICHHC
CTYJCHTOB, OOYYalONIMXCS 10 HANpPaBICHUIO «DJIGKTPOHHKA W  HAHODJICKTPOHHKAa» C  COBPEMEHHBIMHU



NPEACTABICHUSIMA O YHCTOW MOBEPXHOCTHU IOJYNPOBOAHUKOB, CO3HATEIbHO OIyCTHB MHOTHE JETalld, CBS3aHHBIC C
TaKUMH KPYITHBIMU CaMOCTOSITEJILHBIMH POOIeMaMy, Kak aJcopOLyst, KaTajau3, MeTOJNYEeCKIe TOHKOCTH H JIp.
1.2.3agayu u3y4yeHus TUCHHITIUHBI
Jnst mocTIKEHHS YKa3aHHOM BBIIIE [IeJIM HEOOXOAUMO PEIIUTh CIISAYIOIINE 3a1aul:
a)COOOIIUTh CTYIEHTAM CBEACHHS 0 PEKOHCTPYKLMH, pEelaKCalUH, JHHAMHUKE H TEIIOBOMY PACIIMPEHHUIO
MOBEPXHOCTH MOJIYIIPOBOJHUKOB, a TAKKE OSJICKTPOHHBIM IOBEPXHOCTHBIM COCTOSHHSAM W OOIIUE IIOJIOXKEHHS II0
Mexda3zHOI rpaHHLe METaJUI-[IOTyIIPOBOTHHUK;
0)1aTh CTy/eHTaM KOHKPETHBIE CBEJCHUS MO CIeIM(UUSCKUM ITOBEPXHOCTHBIM CYIIEPCTPYKTYpaM Ha TpaHsix

3JIeMeHTapHBIX TOJTYNpoBoHUKOB U nonynposonuukossix coenuunenuit (Ge(hkl), Si(hkl), GaAs(hkl), INP u
ap.).

B)OCBETUTH POJIb OTEYECTBEHHBIX YYEHBIX, B ToM uunciie yueHolx KBI'Y, B pasBuTun u3nku MOBEpXHOCTH
MOJYIPOBOIHUKOB.
W3ydyeHne AMCIMIUIMHBI HANpPaBICHO HAa MOATOTOBKY CIEHHUAINCTOB, CHOCOOHBIX PEHIaTh 33Jadd, BO3ZHHUKAIOIINE IPU
MPOM3BOJCTBE M OKCIUTyaTallMd W3ACIHH OJIEKTPOHMKH W HAHOZIEKTPOHMKH C y4YeTOM OONIacTH, THUIOB M 3ajad
podeCCHOHANBHOM NESTENFHOCTH B COOTBETCTBUH € MPO(ECCHOHATLHBIMU CTaHIapTAMHU:
- 40.058 «MH)eHEP-TEXHONOr MO TNPOU3BOACTBY H3ACIUN MUKPOIJIEKTPOHUKH», KOTOPBIM YTBEpPKAECH IPUKA30M
MunTtpyzaa Poccun ot 03.07.2019 Ne480n u 3apeructpupoBad MuntoctoM Poccun 29.07.2019 Ne55439;
- 40.104 «Crenpanuct No M3MEPEHHUI0 IMapamMeTpoB W MOAM(HKALMK CBOWCTB HAHOMAaTEPHAIOB M HAHOCTPYKTYPY,
KOTOpPBII yTBepxaeH npukazoM Muntpyna Poccum ot 07.09.2015 Ne593n (B pemakuuu, BBeIeHHON B JEHCTBHE C
20.01.2019 r. mpuxazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunst (mooynsn) ¢ cmpykmype OIIOII BO

Hucnumirnaa «Pu3nka NOBEPXHOCTH MOJIyNpOoBOAHUKOB» B cTpykType OIIOII BO oTHOCUTCS K BapuaTUBHOMN
gactn gucnuinimH 1o Beibopy B1.B.JIB.07.01 yweOHOro miuaHa mo HampaBieHuio  monarotoBku BO 11.03.04
DJeKTpOHWKa M HAHOAJIEKTpOHHWKa 1o mnpoduiaro "CoBpeMeHHbIE WH()OpPMAIMOHHBIE TEXHOJIOTUH B 3JIEKTPOHHOU
TEXHHUKE».

Jns n3yuenns crienkypca «®Pu3MKa MOBEPXHOCTH IOJIYTIPOBOJHUKOB» HEOOXOAMMO YCBOEHHE CIIETYIOIMINX
pa3/iesioB U3 COOTBETCTBYIOIIUX JUCIUILIHH :

a)u3 Kypca oOmeld (QU3UKK O3JEMEHThl 30HHOW TEOpMHM TBEPIOIO Tejla M OCHOBHBIE CBOWCTBa
MOJTYTIPOBOTHUKOB C TOUKH 3pEHHS 30HHOI TeOpHH;

0)u3 Kypca TeopeTHdecKOd (H3UKK : OCHOBHBIC NPHOIMKEHHBIE METOJBI PEIICHHS OIHOAJICKTPOHHOTO
ypaBHeHust lllpenunrepa B KpHCTalaX, CTaTHCTHKA 3JIEKTPOHOB M JABIPOK B MOJYIMPOBOJHHUKAX, KHHETHUECKOE
YpaBHEHHE, TEOPUS SIBJICHUM NepeHoca.

OcBoeHne NMaHHOW MUCIUILIMHBL, B CBOIO O4Yepelb, HEOOXOIUMO ISl yCHENTHOTO YCBOSHHS B TOCIIEIYIONIEM
CHeLHUaIbHBIX KYpPCOB MO0 COBPEMEHHBIM METOaM JIMarHOCTUKH TTIOBEPXHOCTH TBEPJIBIX TEJ M KHUIKOCTEH, TEXHOJIOTHH
MOJTyYeHHUs] HAHOCTPYKTYP M WCCIEJOBaHMS HUX CIENU()UYIECKUX CBOWCTB, JUII TOHHMAaHHS IPOIECCOB, JIEKALIUX B
OCHOBE HAaHOTEXHOJIOTHH.

[Tpy ocBOEHMN TUCIUILIMHBI 00YYaIOIINIICS CMOXKET YaCTHYHO MTPOIEMOHCTPUPOBATH CIIEIYIOIINE
0006menHbie Tpynosble pyHKIMH (OTD):

- Pa3zpaboTka eIMHUYIHBIX TEXHOIOTHYECKHX MTPOIECCOB U PEKOMEHIAINH 110 YCTPAaHEHHUIO U
TIPEAYNPEIKICHUIO OPaKOB B TIPOU3BOACTBE U3ICTHH MUKPOAJIEKTPOHUKH (TIpodeccnonanbubiii ctanaapT 40.058
«VIHXeHEeP-TEXHOJIOT 10 MPOU3BOICTBY H3ACIIHIl MUKPOIIEKTPOHUKIY, KO B, ypoBeHb kBanmupukamuy - 6).

- Pa3zpaboTka THIOBBIX TEXHOJIOTHYECKUX IPOLECCOB M INIAHUPOBOK pabOUMX MECT U ITPOU3BOACTBEHHBIX
YYacTKOB Ha IMPOM3BOACTBE M3ACTHA MUKPOAIEKTPOHUKH (TpodeccronanbHbIi cTanaapt 40.058 ««Hxenep-
TEXHOJIOT TI0 POM3BOACTBY M3/CIUI MUKPOIIEKTPOHUKH», Ko C, ypoBeHb KBanudukanuu -6).

- CoBepIIeHCTBOBaHHE MPOLIECCOB M3MEPEHHUH TapaMeTpoB ¥ MOAU(UKAIIMN CBOWCTB HAHOMATEPHAJIOB U
HaHOCTPYKTYp (npodeccronanbubiii cranaapt 40.104 «Crienpanuct 1o U3MEpEeHHIo apaMeTpoB U MoauduKaum
CBOJICTB HAHOMATEPHAIOB ¥ HAHOCTPYKTYP», K01 C, ypOBEHb KBaMU(pHKALHH -6) .

3. Tpebosanus Kk pe3yromamam 0ce0eHUs OUCUUNIAUHDBL (MOOY)

[Mpouecc wW3ydeHWs IUCLMILIMHBI HANpaBlieH Ha (OpMHpOBaHME DIIEMEHTOB CIIEAYIOIIUX KOMIICTEHIIMH,
YKa3aHHOM HUXe
ITK-1. Ciocoben ctponuts npocteiinme Gu3nIecKue 1 MaTeMaTHIECKHUE MOJIEIN TPHOOPOB, CXEM, YCTPOUCTB M yCTAHOBOK
JIEKTPOHUKH M HAHOBJEKTPOHWKH Pa3IMYHOrO (PYHKIMOHAIBHOTO HAa3HAYEHUs, a TAaKKe MCIONB30BAaTh CTaHIAPTHBIE
MPOTPaMMHBIE CPEJCTBA UX KOMITBIOTEPHOTO MOJICIUPOBAHUS

4. Cooeporcanue oucyunaunvt (Mooyns)
Tema 1. MeToabl OTydeHUs U COXPAHEHHUS] aTOMAapHO-YUCTHIX TIOBEPXHOCTEH MOIYIIPOBOIHUKOB
Tema 2. CoBpeMeHHblEe JKCIEPUMEHTAlbHbIE METOABI MCCIEJOBAHUS AaTOMHON CTPYKTypBl, COCTaBa U CBOICTB
MTOBEPXHOCTEI! MOITyNIPOBOAHUKOB
Tema 3. AToMHast CTPYKTypa TOBEPXHOCTH MOJIYIIPOBOTHUKOB
Tema 4. Koneb6aHus MOBEpXHOCTHBIX aTOMOB
Tema 5. TepMudeckoe pacliupeHHe NOBEPXHOCTHU MOJYIIPOBOJHUKOB
Tema 6. [ToBepxHOCTHasT TUPPY3US



Tema 7. O6nacTh IPOCTPAHCTBEHHOTO 3apsija B noxynpoBogHukax (OI13)
Tema 8. KoHTakT MeTauI-morympoBOTHAK

5. O6mas Tpynoemkoctb — 108 4., 3 3.e.

6. @opmMa KOHTPOJIsI — dK3aMeH

AHHOTALMA
K pa6oueii mporpamme qucuuminabl (Moayas) b1.B.01./1B.03.02 «KMeToabl eMKOCTHOM CNIEKTPOCKOMUM
HAHOCTPYKTYp»

1. Ilens u 3a0auu oceoenus oucyuniunovl (MoOyis)

Henp u3yvyeHuss IUCHMILIMHBI HU3y4eHHE CTYICHTAMH TEOPETHYECKHX M IPAKTHUYECKHMX OCHOB METOJOB
€MKOCTHOH CIEKTPOCKOIINY OPHEHTUPOBAHO Ha MCCIEI0BAHNE TapaMEeTPOB MAaTEPUANIOB U PA3IUUHBIX CTPYKTYP, BKIIOYAs
HaHOMATEpHaJIbl M HAHOCTPYKTYPHI, COCTABJIIOIINE OCHOBY 3JIEMEHTHOH 0a3bl COBPEMEHHOM MHTETpaJIbHOM, KBAHTOBOW U
(YHKIIMOHATBHON 3JIEKTPOHUKH.

3ajgavya JUCHHUIIINHDI.

- TIOATOTOBKA OaKanaBpa K OCBOCHHIO TEOPETHUECKIMH 3HAHUSMH METOJIOB aHAJIN3a HAHOCTPYKTYP OCHOBAHHBIX
Ha N3MEPEHUH BOJIbT-(hapaHbIX XapaKTePHCTHK;

- MOJroTroBka OakalaBpa K OCBOCHHIO METOJOB €MKOCTHOW CIIEKTPOCKOIHMH HMPUMEHHUTENHHO K HCCIIEIOBAHHIO
HaHOCTPYKTYD;

- MOJATOTOBKAa OakajaBpa K OBJAJCHHUIO NMEPBUYHBIMH HABBIKAMH HM3MEPEHHS XapaKTEPHCTHUK HAHOCTPYKTYP
METOZaM{ €MKOCTHOH CTIEKTPOCKONHHU U uX 00paboTKe.

V3yueHne AUCLMIUINHBI HANPaBJICHO HAa MOATOTOBKY CIICIIHMAJIIICTOB, CHOCOOHBIX pemIaTh 3afa4yid, BO3HUKAIOIIUE IPH
MIPOU3BOJICTBE M OKCIUTyaTallMH H3JENUH SJICKTPOHUKH M HAHODJICKTPOHMKM C YYeTOM OO0JIaCTH, THUIIOB M 3ajad
po¢eCCHOHATBHOI JeSTETFHOCTH B COOTBETCTBHHU C MPO(EeCCHOHAIBHBIMU CTaHAAPTAMHU:

- 40.058 «UMHxXeHep-TeXHOJOr MO TNPOU3BOACTBY H3AEIUNA MHUKPOIJIEKTPOHUKH», KOTOPBIM YTBEPKAECH NPUKA30M
Muntpyzna Poccuu ot 03.07.2019 Ne480n u 3apeructpuposan Muntoctom Poccun 29.07.2019 Ne55439;

- 40.104 «Crienpanuct N0 M3MEPEHHIO IMapamMeTpoB W MOAW(HKALMK CBOWCTB HAaHOMAaTEPHAIOB M HAHOCTPYKTYpPY,
KOTOpBIH yTBepkKAeH npukazoM Munrpyna Poccunm ot 07.09.2015 Ne593nm (B pepmaknuu, BBEJeHHONH B JeiicTBHE C
20.01.2019 r. mpukazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBan Muntoctom Poccun 23.09.2015 .
Ne38983.

2. Mecmo oucyunaunwvt (modynsn) ¢ cmpyxkmype OIIOII BO

JuctuiumHa « MeToabl eMKOCTHOM CHEKTPOCKOIIUM HAHOCTPYKTYpP» BKJIIOYEHA B BAPHATHBHYIO YacTh Oioka 1
muctuuirH 1o Beioopy b1.B.01./1B.03.02 yue6HOrO 1umana mo HamparieHuto moarotoBku BO 11.03.04 DmektpoHuKka u
HAHOJIEKTPOHMKA PO IIh: «COBpeMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH B DIICKTPOHHOHN TEXHHUKEY.

[lpenopaBanue  MUCHMIUIMHBI ~ 0asWpyeTcss Ha  3HAHWAX,  [OJYYEHHBIX INIPH  W3y4YCHUH
qucumnH(Moysei): "Maremaruka", "®usuka (obmasn)".

OcBoeHune y4eOHOM IUCUUIUIMHEL METOJ(bl EMKOCTHOM CIIEKTPOCKONUHM HAHOCTPYKTYpP, HEOOXOIMMO /ISt
MOCJIEAYIONIETO U3yYeHUsI AUCUMILIAH (Moxyiei): «3mMepenne napameTpoB u MoAu(UKalUs CBOWCTB HAHOMATEpHAJIOB U
HAHOCTPYKTYp», «J/lMarHocTnka mnapaMeTpoB HAaHOMAaTEpUAIOB M HAHOCTPYKTYP», BBIIOJHEHHS KYpPCOBBIX padoT,
BBITIOJIHEHHE KBaJM(UKAIMOHHONH paboThl M INPUOOpPETeHHsl 3HaHWH, yMEHMH W HAaBBIKOB, KOTOPBHIE IO3BOJIAT
oOygaromeMycs YaCTHIHO MPOAEMOHCTPHUPOBATh cienyromue o6oomieHHse Tpynosbie pyHkuu (OTD):

° Pa3zpaboTka eAMHWYHBIX TEXHOJOTWYECKMX TMPOIECCOB M PEKOMEHAAIMA II0 YCTPaHEHHI0 U
MPeNyIpeXACHUI0 OpakoB B MPOU3BOJICTBE W3IENHNA MHKPOIIEKTPOHUKH (TpodeccuonansHeiii cTaHmapt 40.058
«MHXeHep-TeXHOJIOT 10 IPOM3BOACTBY M3JIEIHIA MUKPOIJICKTPOHUKIY, KO B, ypoBeHb KBanduKanu 6).

° Pa3paboTka THMOBBIX TEXHOIOTHYECKHUX IPOLECCOB U MIAHUPOBOK PabOYMX MECT M MPOU3BOJCTBCHHBIX
YYacTKOB Ha MPOW3BOJICTBE M3MEIHUH MHUKPOIICKTPOHUKH (TpodeccronanpHblil ctangapt 40.058 «HxkeHep-TeXHOIOT 110
MPOU3BOJICTBY M3JCIHIA MUKPOIIEKTPOHUKIY», KO C, ypoBeHb KBanuukanuu 6).

o CoBepIIEHCTBOBaHKE MPOLECCOB U3MEPEHUI MapaMeTpoB M MOAM(UKALNY CBOMCTB HAHOMATEPUAIIOB U
HAHOCTPYKTYp (mpodeccuonanpubiii crannapt 40.104 «CrenuaiucT no U3MEPEHHIO MapaMeTpoB U MOAM(UKAIIUN CBOHCTB
HAHOMATEPHAIIOB M HAHOCTPYKTYP», Ko C, ypoBeHb KBanupukarmu 6).

3. Tpebosanus Kk pe3yromamam 0ceo0eHus OUCYUNIURDBL (MOOYA)

B cootrBerctBun ¢ ®I'OC BO u OIIOII BO nanpaBnenus mnoxarotoBkn BO 11.03.04 OnextpoHuka u
HAHOJIEKTPOHMKA U3y4YEeHHE MUCIUILTMHBI (MOIYJIsl) EMKOCTHAS CIIEKTPOCKOIINS HAHOCTPYKTYp HalpaBjiIeHO Ha YaCTUYHOE
(bopMHpOBaHHUE HIIEMEHTOB CIIEIYIOINX KOMICTCHIINI:

ITK-1. CniocoGeH cTpouTh npocTeiinne Gu3ndeckre n MaTeMaTHuecKue MOAEIN NpUOOpPOB, CXeM, YCTPONUCTB M yCTAHOBOK
JIEKTPOHUKH ¥ HAHOBJIEKTPOHHMKH Pa3IMYHOrO (PYHKIHMOHAIBLHOTO Ha3HAYEHHs, a TaKKe MCIIOJIb30BAaTh CTaHIAPTHBIC
MIPOTPaMMHBIE CPEJICTBA X KOMITBIOTEPHOT'O MOJCITUPOBAHUS
B pesynbraTe 0OCBOSHUS JUCIHUIUIMHBI CTYACHT JOJDKCH:

3HaTh:

— OCHOBHBIE MOJOXEHHS (DU3UKH TIPOLECCOB, MPOMCXOIAIIMX B IOIYHNPOBOAHHKOBBIX CTPYKTypaX, KOTOPBIE

MPUBOIST K MOSBICHUIO EMKOCTH HA MEPEX0ax MEeTaI—-MOIyIPOBOIHHUK, METAIUI—IH3IEKTPUK—TIOIYIPOBOIHUK

(MJIT-cTpykTypa) Wiu p-N—Tepexon u T.1.;



— O0COOGHHOCTM W3MEpEHHss M KOHTPOJII MapaMeTpOB TeTEPOCTPYKTYP METalI-JUAJICKTPUK-TIONYIPOBOJIHUK
METO/IaMH €MKOCTHOH CIIEKTPOCKOIINH;

— OCHOBHBIE (DM3MUYECKHE MOJAENN IIEPEXOAa METAI-NONYNPOBOJHMK, JIEXKAIINE B OCHOBE INPOTHO3MPOBAHUS
E€MKOCTH TeTepOIepexoa.

Ymersn:

— - HCTOJIB30BAaTh BO3MOXKHOCTH M OCOOCHHOCTH METOJa EMKOCTHOW CIEKTPOCKONHMH OISl XapaKTepU3alHuu
HAHOCTPYKTYpP, OPHEHTHPOBAHHBIX HAa CO3JaHHE MPUOOPOB M YCTPOWCTB WHTETPAIBHOH, KBAHTOBOH U
(YHKIIMOHAIBHON 3JIEKTPOHUKHY;

— JIOTMYECKH MBICJIUTh, OIEPUPOBaTh C aOCTPaKTHBHIMH OOBEKTaMHM M OBITH KOPPEKTHBIM B YyNOTpeOJICHUU
MaTEMAaTUYECKUX MOHATHUIM U CUMBOJIOB JUIsSl BEIPAKEHUS! KOJTMUECTBEHHBIX U KaUECTBEHHBIX OTHOLICHUH;

—  OpraHH30BBIBATh MPOLECC CAaMOOOPa30BaHUs BO BDEMEHHOM MEPCIIEKTHBE.

Baapers:

— IPaKTHYECKMMH HaBBIKAMH 00paOOTKM pEe3yabTaTOB EMKOCTHOM CHEKTPOCKONHUM Ui  ONpPEICICHUS
KOHLCHTpALMK, NpOoQIIEH pachpeneneHus 3JICKTPUUECKH AKTHBHOW NPUMECH, TIyOOKMX YpPOBHEH W HX
XapaKTEpUCTUK, T'CHEPAIlMOHHOTO BPEMEHHM HEPABHOBECHBIX HOCHUTEICH 3apsiia, IUIOTHOCTH ITOBEPXHOCTHBIX
COCTOSTHAH M MX PacIpeeIeHuUs [0 S3HEPTHAM H T.J. METOJIOM €MKOCTHOH CIIEKTPOCKOIIHH;

—  METO/aMH TCOPUH BEPOSATHOCTEH U MaTEMaTHYECKOH CTATHCTHKH, 0OPabOTKH SKCIIEPIMEHTAIbHBIX JaHHBIX.

4. Cooeporcanue oucuyunaunot (Mo0yns)
Tema 1. Beenenue B IUCHUNIIHHY
Tema 2. @usuka nosepxnoctu 1 MII-cTpyKTypsI
Tema 3. Onpenenenue aiekTpo-¢pusuueckux napamerpo MII-cTpykTyp
Tema 4. MccnenoBaHue NOBEPXHOCTHBIX COCTOAHUI MeTo0M aaMutranca MII-cTpykTyp
Tema 5. KanTtoBsie cBoiictBa M/III-cTpykTyp
Tema 6. MeToabl eMKOCTHOM CHEKTPOCKONMH B UCCIEOBAHUU HAHOCTPYKTYP
5. O6mas TpyaoeMkocTb — 144 1., 4 3.¢.
6. @opmMa KOHTPOJISA — DK3aMEH

AHHOTAIUSA
K padoueii nporpamme qucuuminabl (MoayJsi) 51.B.01./1B.04.01 «®u3uka noynpoBOJHUKOB U
MOJIyPOBOAHHKOBBIX HAHOCTPYKTYpP»

1. Ilens u 3a0auu oceoenus oucuyunaunovl (MoOyis)
Hean: oOy4eHUs CTYAEHTOB OCHOBaM W METOJaM HCCIENOBaHHs (HU3MKU IOJYNPOBOJAHUKOB M MOJYIPOBOJHUKOBBIX
HAHOCTPYKTYP.
3apgaun:

- O03HAaKOMHUTh CTYICHTOB C OCHOBHBHIMH 3aKOHAMH U SIBICHMSMH (U3UKH MOJYNPOBOTHUKOB U
TIOJTYTIPOBOTHUKOBEIX HAHOCTPYKTYP U € UX TEOPETUIECKON HHTEpIpETaleH;

- IaTh YeTKOE MPEICTABICHHUE O TPAHHUIAX MPUMEHIMOCTH (U3NICCKAX MOJIEICH 1 THITOTE3;

- 03HAKOMHUTH CTYIEHTAa C COBPEMEHHBIMH IOCTHIKCHUSMH (DPH3HKH MOJYIMPOBOJHUKOB M TOIYIPOBOJHHKOBEIX
HaHOCTPYKTYP U HCIIOJIF30BaHUEM X B HAYKE M TEXHUKE;

- chopMupoBaTh HABBIKM OSKCIICPUMEHTAJIbHOH paboOTHl B 00NacTH (QHU3UKH TONYIPOBOAHUKOB U
MOJYTIPOBOTHUKOBBIX HAHOCTPYKTYP;

- 1aTh HaBBIKU pacyera (PU3NYECKHX XapaKTePUCTHK MOIYIPOBOJTHUKOBBIX MATEPHAJIOB M CTPYKTYpP Ha UX OCHOBE.
W3ydyeHue AMCIMIUIMHBI HAMpPABICHO Ha TOATOTOBKY CIELHUAJIMCTOB, CIHOCOOHBIX pelIaTh 3a/auyd, BO3ZHHUKAIOIINE MpPU
MPOM3BOJICTBE M OSKCIUTyaTallMd W3ACIMH JJIEKTPOHUKH W HAHOIJIEKTPOHMKU C Yy4YeTOM OOJIacTH, THUIIOB M 3alad
npodecCHOHANBHOM NEesITeNFHOCTH B COOTBETCTBUH € MPO(GECCHOHATILHBIMU CTaHIAPTAMU:

- 40.058 «MmKeHep-TeXHOJIOT 10 MPOW3BOACTBY H3ICIUIl MHKPOIJICKTPOHUKH», KOTOPBHIH YTBEPXKICH IPHUKA30M
Muntpyzna Poccuu ot 03.07.2019 Ne480n u 3apeructpuposan Muntoctom Poccun 29.07.2019 Ne55439;
- 40.104 «Crienpanuct 1O M3MEPEHHIO IMapamMeTpoB W MOAW(HKALUM CBOWCTB HAHOMATEPHAIOB M HAHOCTPYKTYpPY,
KOTOpBIH yTBepKAeH mpukazoM Munrpyna Poccum ot 07.09.2015 Ne593nm (B pepmaknuu, BBEJEHHOH B JeiicTBHE ¢
20.01.2019 r. nmpuka3zom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBan Muntoctom Poccun 23.09.2015 .
Ne38983.
2. Mecmo oucyunaunwvt (mooynsn) 6 cmpyxkmype OINOII BO

JluctmuinHa BXOIUT B BapuaTuBHYIO YacTh b1.B.JIB.06.01 y4eOHOrO miaHa 1mo HampaBJIEHHIO MOATOTOBKH BO
11.03.04 DnexTpoHUKa U HAHOAJIEKTpOHHKA U Tpodmtio «CoBpeMeHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTHH B AJIEKTPOHHOM
TEXHUKEY.

JucnumumHa npeqHa3HadeHa JyIs CTYJCHTOB OYHOW (GopMBI 0OydeHHs 1Mo HampasieHHio moarotosku 11.03.04
DJNEeKTpOHNKA U HAHOAIEKTPOHHUKA, § ceMecTpa, 4 rojja oOydeHHs 1 OTHOCUTCS K JUCHUTUINHAM BapHaTHBHON YaCTH.

OCHOBO#1 JJ1s1 N3y4EeHUs JAHHOW JUCLUIIMHBI SBISIOTCS KYPChl MaTeMaTHKH, oOueld Gpusnku, GU3UKH TBEPAOTO
Tena.

3. Tpebosanusn Kk pe3yrbmamam 0ce0eHUs OUCUUNTUHDBL (MOOY)
[Mpouecc n3y4eHus IMCUUILIMHBI HANIpaBJieH Ha (POPMHUPOBAHUE HIEMEHTOB CIIEIYIOMINX KOMIIETEHIINH:



IIK-1. Cnocoben crpouts npocreimme Gpu3nuecKkue 1 MaTeMaTHIeCKUe MOJIENIN IIPUOOPOB, CXEM, YCTPOUCTB M yCTAaHOBOK
IEKTPOHUKH M HAHOBJIEKTPOHHWKH Pa3INYHOrO (PYHKIMOHAIBHOTO HAa3HAYEHUs, a TAKKe MCIOJIB30BATh CTaHIAPTHBIE
MIPOTPaMMHBIE CPEJICTBA HX KOMITBIOTEPHOTO MOJIEIUPOBAHUS

4. Cooepicanue oucyuniunst (Mooyns)
Tema 1. Beenenue
Tewma 2. [TomynipoBOTHUKH. DIeMEHTapHAas TEOPHS SJIEKTPOIIPOBOTHOCTH
Tema 3. OCHOBHBIE TIOJI0’KEHUS 30HHON TEOPUU MOIYIPOBOAHUKOB
Tema 4. Konebanne aToMOB KPUCTAINIMYECKOM PEIICTKH
Tema 5. PaccesiHue 31€KTPOHOB U JBIPOK B IOJIYIIPOBOJHUKAX
Tema 6. Kunetudeckue SBJI€HUS B IOJIYIPOBOAHUKAX
Tema 7. ['eneparust 1 peKOMOUHAIIMS HEPABHOBECHBIX HOCHUTEJICH TOKA B IMOJIYPOBOIHUKAX
Tewma 8. Auddys3us u apeiid HepaBHOBECHBIX HOCUTEIICH 3apsia
Tema 9. [TornouieHue cBeTa NOJYNPOBOJHUKAMU
Tema 10. JlroMuHecieHIIMA TOTYIIPOBOAHUKOB
Tema 11. ®oTo3EKTpHUYECKUE SBICHUS B TOJIYIPOBOAHUKAX
Tema 12. ®usuka MoIympOBOIHUKOB C MTOHMKEHHOW Pa3MepPHOCTHIO
Tema 13. KoHTakTHBIC SIBIICHUS B TIOJTYITPOBOIHHKAX
5. Oomas TpynoeMkoctb — 144 4. 4 3.e.
6. ®opmMa KOHTPOJISI — 3a4eT

AHHOTAIIAA
k pa0oueii nporpamme qucuunanHbl (MoayJsi) 51.B.01./1B.04.02 «JjieKTpoHHBIE TPOLecChl HA HOBEPXHOCTH
MOJIYyNPOBOTHHKOBY

1. Ilens u 3a0auu oceoenus oucyuniunovt (Mooyis)
Hean:

- U3yYCHUE TEOPUH HIICKTPOHHBIX SIBICHHUI HA IIOBEPXHOCTH MOIYIIPOBOAHMKOB M B M/IIT 1 KBaHTOBO-pa3MepHBIX
CTPYKTYpax.

- OCBOCHHE TEOPETHUYECKHU PAOOTHI psiia MOJIYHNPOBOJHUKOBBIX NMPHOOPOB, TAKUX KaK ITOJIEBHIC TPAaH3HCTOPBI,
nu(poBble HMHTErpAIbHBIE CXEMBI, DJIEMEHTHI MOJYIPOBOJHUKOBOM IaMsaTH, HPUOOPHI M HMHTETPAbHBIE CXEMBI C
MIEPEHOCOM 3apsaa.

- 0o0yueHHs CTYIEHTOB OCHOBAM M METOAaM HCCJIEJOBAaHMS JJIEKTPOHHBIX IPOIIECCOB HAa IOBEPXHOCTH
MOJIYTIPOBOIHUKOB U TIOJTYIPOBOJHUKOBBIX CTPYKTypax.

1.2. 3apaun:

- O3HAaKOMHUTH CTYJICHTOB C OCHOBHBIMH 3aKOHAMH M SBICHHSIMH (U3MKM TOJYHPOBOJHHKOB M Ha €ro
MIOBEPXHOCTH U C UX TEOPETHUECKOI HHTEpIIpeTanei;

- 1aTh YETKOE IPE/ICTABICHUE O IPAaHUIIAX IPUMEHUMOCTH (PU3NIECKUX MOJENEH U THUIIOTE3;

- O3HAaKOMHTH CTYAEHTa C COBPEMEHHBIMH JOCTI)KEHUSIMH (HU3UKH IIOJYIIPOBOAHUKOB M ITIOBEPXHOCTHBIX
MOJTYTIPOBOTHUKOBBIX HAHOCTPYKTYP M HCIIOJIb30BaHNEM X B HAYKE M TEXHHKE;

- chopMHpPOBATh HABBIKM OSKCHEPHUMEHTAIFHOH paboTel B 007acTH (QU3MKH MOJYNPOBOJHHKOB M
MOJYTIPOBOTHIUKOBBIX HAHOCTPYKTYP;

- 1aTh HAaBBIKU pacdyeTa GU3NIECKUX XapaKTEPUCTUK MMOBEPXHOCTH MOIYIIPOBOTHIUKOBBIX MAaTEpHANIOB B CTPYKTYP
Ha UX OCHOBE.

V3ydenne AMCHMIUIMHBI HANPaBICHO HAa MOJATOTOBKY CIIEIHAJIFICTOB, CHOCOOHBIX pEmIaTh 3afa4yi, BOZHUKAIOIINE TIPH
MIPOM3BOJICTBE M OKCIUTyaTallMH HW3JIEUH SJIEKTPOHHKM M HAHODJIEKTPOHWKH C YYeTOM O0JIaCTH, THUIIOB M 3ajad
po¢eCCHOHATBHO JEeSITETPHOCTH B COOTBETCTBHH C MPO(HECCHOHATBHBIMHU CTaHAAPTAMHU:
- 40.058 «MHXeHep-TeXHONOr MO NPOU3BOACTBY HU3AEIUIl MHKpPOIIEKTPOHUKHY», KOTOPBIA YTBEPXKIEH INPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ned80n u 3apeructpuposan MuntoctoM Poccun 29.07.2019 Ne55439;
- 40.104 «Crienpanuct 1O M3MEPEHHI0 MapamMeTpoB W MOAW(HKALUM CBOWCTB HAHOMAaTEPHAIOB M HAHOCTPYKTYpPY,
KOTOpBII yTBepaxkaeH npukazoM Muntpyna Poccum ot 07.09.2015 Ne593n (B penmakuum, BBeIeHHOI B AEHCTBHE C
20.01.2019 r. nmpukazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBan Muntoctom Poccnn 23.09.2015 .
Ne38983.

2. Mecmo oucyunaunwvt (mooynsn) ¢ cmpyxkmype OINOII BO

JucnumumHa BXOIUT B BapuaTuBHYI0 dacTh b1.B.J[B.06.02 y4eOHOTrOo MtaHa Mo HamlpaBICHHIO TOATOTOBKH BO
11.03.04 DnexTpoHNKa M HAHOAJIEKTpOHUKA U Tipoduimio «CoBpeMeHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTUN B 3JICKTPOHHON
TEXHHUKE».

JucnumummHa npeqHa3HadeHa JIs CTYJCHTOB OYHOW (opMBI 0OydeHHs 1Mo HampasiieHHIo moxrotoBku 11.03.04
DJIEeKTPOHMKA M HAHOAJICKTPOHUKA, 8 ceMecTpa, 4 roja 00y4eHHs U OTHOCUTCS K TUCIUILIMHAM BapUaTHBHOM YacTH.

OCHOBOI JUIi M3y4YeHMsl JaHHOM JAMCHMIUIMHBI SIBIISIIOTCS KypChl — MaTeMaTHKu, oOmeid ¢usnku, ¢uznkn
MOJTYTIPOBOTHUKOB.

3. Tpebosanus Kk pezynvmamam 0ceo0eHuUst OUCUUNTIUHBL (MOOYJ51)
[Mpouecc u3y4eHus IMCUUILIMHBI HANIpaBJieH Ha (POPMHUPOBAHUE HIEMEHTOB CIIEYIOMINX KOMIIETEHIINH:



IIK-1. Cnocoben crpouts npocreime Gpu3nuecKkue 1 MaTeMaTHIECKUe MOJIENIN IIPUOOPOB, CXEM, YCTPOMCTB M YCTAaHOBOK
IEKTPOHUKH U HAHOBJIEKTPOHWKH Pa3INYHOrO (PyHKIMOHAIBHOTO HAa3HAYEHUs, a TAKKe MCIOJIB30BATh CTaHIAPTHBIE
MIPOTPaMMHBIE CPEJICTBA HX KOMITBIOTEPHOTO MOJIEIUPOBAHUS

4. Cooepicanue oucyuniunst (Mooyns)
Tema 1. Beenenue
Tema 2. BBeneHue B TEOPUIO 3JEKTPOHHBIX SBJICHUI Ha OBEPXHOCTHU MOJIYIIPOBOJHUKOB
Tema 3. KBantoBble pazmMepHbie 3 (EKThl Ha MOBEPXHOCTH MOIYIPOBOIHUKA
Tema 4. [ToBepxHOCTHAsI peKOMOMHALINS
Tema 5. ATomapHO-4MCTas ¥ peanbHasi TOBEPXHOCTHIIOIYIPOBOIHUKOB
Tema 6. @usuxa MII cTpykTyp
Tema 7. IIpuGops! ¢ 3apsiI0BOH CBSI3BIO
5. O6mas Tpynoemkoctb — 144 4., 4 3.e.
6. @opmMa KOHTPOJISI — 3a4eT

AHHOTAIIUSA
K padoueii nporpamMme aucuumuinubl (MoayJsi) 51.B.01./1B.05.01 «®u3uka HAHOCTPYKTYp»

1. Iens u 3a0auu oceoenus OucyunIuHbl (M00y/11)

Heab kypca: u3ydeHue KIFOUEBBIX (PU3MYECKUX SIBICHUN HAa HAHOMACIITAOHOM ypOBHE, ()OPMUpPOBaHHE 3HAHUI B
obnactu 0a30BbIX (DU3UYECKUX MPHUHIMIIOB TOCTPOCHUS M (YHKIMOHHPOBAHUS HAHOCHCTEM, a TakXkKe pa3padoOTKH,
CO3JaHu U TPUMCHECHHUA CIICHHUAJIbHBIX MAaTECPHUATIOB, UCIIOJIB3YyEMbIX HAHOTCXHOJIOTUAX.

3amauyaMm Kypca SIBISIFOTCS: aHalIM3 HaHOOOBEKTOB, U3y4YCHHE B3auMojeicTBus BaH-nep-Baanbca Ha HaHOYpOBHE,
BIMsSHHE O00beMa W TMOBEPXHOCTH Ha ()M3UUYECKHE CBOMCTBA HAHOCTPYKTYp, MEXaHHWKa HAaHOOOBEKTOB, KyloHOBCKkoe
B3aMMOJICHICTBHE HAa HAHOYPOBHE, ONTHYCCKHE CBOMCTBA HAHOOOBEKTOB, MarHUTHBIC CBOICTBA HAHOOOBEKTOB, METOJBI
CHUHTE33a HAaHOOOBEKTOB, METO Bl UCCIICIOBAHNS HAHOOOBEKTOB H HAHOCHCTEM.

W3ydyeHne AMCUMIUIMHBI HaNpaBieHO Ha MOATOTOBKY CIELHAIMCTOB, CHOCOOHBIX pelIaTh 33Jauyd, BO3HHUKAIOIINE IPU
NIPOM3BOJICTBE M OSKCIUTyaTalluM W3AEIMH 3JIEKTPOHUKH W HAHOYIEKTPOHUKM C YYETOM OOJIaCTH, THUIIOB M 3ajad
podecCHOHANBHOMN NESITENFHOCTH B COOTBETCTBUH € MPOGECCHOHATILHBIMU CTaHIapTaMU:

- 40.058 «MHXeHep-TeXHOJOr MO NPOU3BOACTBY HU3JAENUN MHKPOIIEKTPOHUKH», KOTOPBIA YTBEPXKIAEH MNPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunroctoM Poccun 29.07.2019 Ne55439;

- 40.104 «Creruanuct Mo M3MEPEHHUIO TapaMeTpoOB W MOAM(DHKAIIMK CBOWCTB HAHOMATEPHUAIOB W HAHOCTPYKTYPY,
KOTOpPBII yTBepxaeH npukazoM MuuTpyna Poccum ot 07.09.2015 Ne593m (B pemakumm, BBeIeHHOH B AEHUCTBHE C
20.01.2019 r. mpuxazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 .
Ne38983.

2. Mecmo oucyunaunsl (mooynsn) ¢ cmpykmype OIIOII BO
JucnummHa «®du3uka HAHOCTPYKTYp» BXOOUT B Oa3oBylo uwacth b1.B.01.J1B.05.01. ydeOHOro rmmiaHa
Hampasienust noaroroBku 11.03.04 DnekTpoHMKa M HAHOAIEKTPOHHMKA, Npodmis CoBpeMeHHbIe HH(POPMAIOHHBIC
TEXHOJIOTUH B AJIEKTPOHHON TEXHUKE

3. Tpebosanusa Kk pe3yromamam 0ce0eHUs OUCUUNIAUHBL (MOOYA)
JucnuimHa HanpasieHa Ha GOpMHUPOBaHHE CIEAYIOINX KOMIICTEHIINH:
INK-1. CrocoOGHOCTE CTpPOUTH MpocTeimne (U3NIECKHEe W MaTeMaTHYECKHEe MOJENH MPHUOOPOB, CXEM, YCTPOMCTB H
YCTQHOBOK JJICKTPOHUKH W HAHOIJIEKTPOHUKH Pa3lWYHOrO (YHKIMOHAIGHOTO HA3HAYEHHS, a TaKXKe HCIIOIb30BaTh
CTaHAAPTHBIE IPOTPAMMHBIE CPEICTBA HX KOMITBIOTEPHOTO MOJICITMPOBAHHSI.

4. Cooeporcanue oucyunaunsvt (Mooynsa)
Tema 1. Beenenue
Tema 2. DHepreTrdyeckre 30HBI HAHOCTPYKTYP
Tema 3. MeTo/1bl CHHTE3a HAHOOOBEKTOB
Tema 4. ®duznka HAHOOOBEKTOB
Tema 5. MeToap! UCClIeOBaHHS HAHOOOBEKTOB U HAHOCHCTEM
5. O6mas Tpynoemkocts — 144 4., 4 3.¢.
6. @opmMa KOHTPOJISI — DK3aMCH

AHHOTAIIUSA
Kk pa0oueii nporpamme qucuuminael (Moayasa) b1.B.01./1B.05.02 «®u3nka ¥ TeXHOIOTHsI HAHOTPUOOKOHTAKTOB>»

1. Ienw u 3a0auu océoenusn oucyuniunvl (Mooyis)



IJenu ocBoeHWs JAMCUMIUIMHBL: (OPMUpOBaHHE OOOOIIEHHBIX NPEJICTABICHHH O TEOPUHM M INPAKTUKE (EeHOMEHa
TpeHHsI Kak peoOpas3oBarens ABMKEHHE B MAIIMHAX W MEXaHM3MaxX (TEXHHYECKHX CHUCTeMax, (POPMHPOBAHHE OCHOBHBIX
(hM3HUYECKUX TIPENICTABICHHM, CBI3aHHBIX ¢ (PU3UKON B3aMMOJCHCTBHS MaJoro MpoOHOTO Teia (30HIa) ¢ TMOBEPXHOCTHIO
00pas3ioB 1 Mogu(UKaIKeil nX CBOMCTB B IIPOIIECCE KOHTAKTHOTO HArPYXKEHUS U JIATEPAIbHOTO JIBIKCHHS.

3agayu JMCHUMJIMHBI: 03HAKOMJICHHE C OCHOBHBIMH METOJaMU (PU3MUECKOTO (TEOPETHIECKOTO) MOJCTUPOBAHUS
TPUOOCUCTEM M PACUETHBIX MOJIENICH TPEHUsS; O3HAKOMJICHHE C TpUEMaMHU OIEHKH W pacu€Ta TPEeHWsI, W3HANTUBAHUSI U
CMa3KH; O3HAKOMIICHHE C METOJaMH 3KCIEPHUMEHTa (TPHOOTEXHWKM) M IPaBHIAMHU O3KCIUTyaTallud M JIHATHOCTHKH
TpUOOCHCTEM; TOJYYUTh HABBIKM PELICHUS 3aJ1a4, CBSI3aHHBIX C NPUMEHEHHEM CKaHWPYIOIIEH 30H0BOH MUKPOCKOIHH H
HAHOTPHUOOJIOTUH; OCBOUTH METO/bI KOMIIBIOTEPHOI'O MOJIIMPOBAHMS, CBSI3aHHBIE ¢ (DYHKIIMOHUPOBAHUEM CKAaHHMPYIOIINX
30H/I0BBIX MUKPOCKOIIOB ¥ HHTEpIpeTaliel 3KCIepUMEHTAIbHBIX JAHHBIX.

W3y4yeHne AMCIMIUIMHBI HANpaBlICHO Ha MOATOTOBKY CIELHAJMCTOB, CHOCOOHBIX pElIaTh 3aJadyd, BO3HHUKAIOLIME IPU
NIPOM3BOJICTBE M OKCIUTyaTallud W3IEIMH JJIEKTPOHUKM W HAHOYIEKTPOHUKM C YYETOM OOJIaCTH, THUIIOB M 3ajad
podeCCHOHANBHOMN NESTENFHOCTH B COOTBETCTBUH € MPO(ECCHOHATLHBIMU CTaHIapTaAMU:

- 40.058 «MH)eHEep-TEXHONOI MO NPOU3BOACTBY M3ACIUNH MHUKPOIJIEKTPOHUKH», KOTOPBIM YTBEpPXKAECH INPUKA30M
Muntpyzaa Poccun ot 03.07.2019 Ne480n u 3apeructpupoBad Muntoctom Poccun 29.07.2019 Ne55439;

- 40.104 «CrnenuanucT 1Mo W3MEPEHHI0 MapaMeTPOB M MOAMU(HUKAIINH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP»,
KOTOPBIN yTBepxkaeH npukazoM MuHTpyna Poccum ot 07.09.2015 Ne593w (B pemakumm, BBeIEeHHOH B ICWCTBHE C
20.01.2019 r. mpuxazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad MuntoctoM Poccnn 23.09.2015 .
Ne38983.

2. Mecmo oucyuniunst (mooyns) ¢ cmpyxkmype OITIOII BO
JucnuruimHa «®Pu3MKa W TEXHOJOTHS HaHOTPUOOKOHTAKTOB» BXOAMUT B BapHaTHBHYIO 4YacTh JUCIHMIUIMH MO
BeiOopy B1.B.01./1B.05.02. yuebHoro miana HampasineHHs noarotoBkud 11.03.04 DnexkTpoHHMKa M HaHOIJIEKTPOHUKA,
npoduinb CoBpeMeHHbIe HH)OPMAIMOHHBIE TEXHOJIOTHHU B AJIEKTPOHHON TEXHHUKE

3. Tpeboeanusa Kk pe3yromamam 0ce0eHus OUCUUNIAURDBL (MOOYA)
JucnumnmHa HanpaBJicHa Ha GOpMUpPOBaHHE CIEAYIOMNX KOMIICTCHIIHIA:
ITIK-1. CriocoGHOCTH CTpPOMTH MpOcTelInne (U3NUECKHEe M MaTeMaTH4ecKHe MOJETH NpUOOPOB, CXEM, YCTPOMCTB H
YCTaHOBOK JIICKTPOHHKH W HAHOYJICKTPOHUKU PA3IHMYHOrO (YHKIMOHAJIHHOTO HA3HAYCHUS, a TaKKe HCIOIh30BaTh
CTaHJAPTHBIE MPOTPAMMHBIE CPEJICTBA UX KOMIIBIOTEPHOTO MOJICITHPOBAHUS.
4. Cooepotcanue oucyuniunvl (M0o0ys)
Tema 1. Brenenue
Tema 2. Tpubonorus. Tpuborexnuka. Mictopusi pa3BuTusi Hayku o TpeHuH. Kiaccupukamus TpeHUs. 3aKOHBI TPEHUS.
XapaKTepHbIC OTIMYHUSI HAHOCHCTEM U IPUYUHBI MX TOSBICHUS.
Tema 3. CBoHicTBa TBEpIBIX TE U KUIKOCTH
Tema 4. ®duznueckre MOAEIN B3aUMOACUCTBUN 30HAOB C TOBEPXHOCTAMU
Tema 5. ®u3nueckue MpoIecChl B HAHOTPUOOKOHTAKTaX
Tema 6. YCTpOHCTBO M MIPUHIIAIIEI paOOTHI CKAHUPYIOIIHUX 30HIOBBIX MUKPOCKOIIOB
Tema 7. OcHOBHBIE peXUMBI () YHKITHOHIPOBAHUS aTOMHO-CHJIIOBBIX MHKPOCKOIIOB
Tema 8. Teopust cun TpeHUS B HAHOTPHOOKOHTAKTAX
Tema 9. DxcriepuMeHTaIbHBIE METOIBI ICCIEIOBAHNS KOHTAKTHBIX B3aMMOICHCTBHUI
5. Oomas Tpynoemkoctb — 144 4., 4 3.e.
6. @opmMa KOHTPOJISI — DK3aMCH

AHHOTAIIMA
Kk pa0oueii nporpamme qucuumnHbl (Moayasa) B1.B.02.01 «OcHOBBI TEXHOJIOTHHU 3J1eKTPOHHO KOMIIOHEHTHOM
06a3bI»

1. Ilens u 3a0auu oceoenus oucyuniunot (Mooyis)

Heabo aucuunauHbl (GopmMupoBaHHE 3HAHMHA O 0a30BBIX IPOIECCAX COCTABISIIONIMX OCHOBY TEXHOJIOTHH
M3TOTOBIICHHS M IPOU3BOJICTBA IIMPOKOTO KJIacca MOIYIPOBOIHUKOBBIX IPHOOPOB M HHTETPATBHBIX CXEM.

3agayu QUCHUNIMHBI:
- M3y4eHHe OCHOB (pM3MYECKMX SBJICHUI M IPOIECCOB, JIEXKAIIUX B OCHOBE 0a30BBIX NMPOLECCOB TEXHOJOTHH MPHOOPOB
TBEPIOTEIbHOM IMEKTPOHUKU M HHTETPAIbHBIX CXEM;
- (opmupoBaHHEe HAaBBHIKOB MOJIETMPOBAHMS IIPOLIECCOB CO3JAaHMUs IOJYIPOBOAHUKOBBIX NPUOOPOB, HEOOXOIUMBIX IJIs
aJlanTalyy 1 yCrenHoi npodecCHoHaNbHON NesTEIbHOCTH B 00JIaCTH.
W3y4yeHne AMCHMIUIMHBI HANpPaBICHO Ha MOATOTOBKY CIELUAJIMCTOB, CIHOCOOHBIX pEelIaTh 33jJauyd, BO3ZHHKAIOIINE MpPU
MIPOU3BOJICTBE M OKCIUTyaTallMH H3JENUH SJICKTPOHUKH M HAHORJIEKTPOHMKM C YYeTOM O0JIaCTH, THUIIOB M 3ajad
podeCcCHOHANBHOMN NEeSITENFHOCTH B COOTBETCTBUH € MPO(ECCHOHATLHBIMU CTaHIapTaMU:
- 40.058 «MHxeHep-TeXHOJOr MO NPOU3BOACTBY M3AEIUNA MHUKPOIJIEKTPOHUKH», KOTOPBIM YTBEPXKAECH MNPUKA30M
MunTtpyaa Poccun ot 03.07.2019 Ne480H u 3apeructpupoBan Muntoctom Poccun 29.07.2019 Ne55439;
- 40.104 «CrnenuanucT Mo W3MEPEHHI0 MApaMETPOB M MOAU(HUKAIMH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYPY,
KOTOPBIN yTBepxkaeH npukazoM MuaTpyma Poccum ot 07.09.2015 Ne593w (B pemakumu, BBeICHHOH B ACHUCTBUE C



20.01.2019 r. mpuxazom Muntpyaa Poccuu ot 14.12.2018 Ne8071) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucuyunnunst (modyna) é cmpykmype OIIOII BO

Jucrunaria « OCHOBBI TEXHOJOTHU 3JIEKTPOHHONH KOMITIOHEHTHOW 0a3bl» BKJIIOYEHA BAapHATHBHYIO 4acTh OJOKa
b1.B.02.01 yge6HOTO IITaHA TOATOTOBKH OakanaBpoB mo HampasieHno BO 11.03.04 - DnexTpoHHKa 1 HAHODJIEKTPOHUKA
o ipo¢mto” CoBpeMeHHBIE HH()OPMAIOHHBIE TEXHOJIIOTHH B AJIEKTPOHHON TeXHHKE" .

[MpenoxaBanye MUCHUIUIMHBI 0a3UpPYETCsl HA 3HAHMAX, IOJYYCHHBIX NPU HW3YyYEHUW TUCLUIUIMH: «MaTeMaTHkay,
«Duzuka (obmas)y, «Xumusy, «MaTepuanasl dJIEKTPOHHOM TEXHHUKH», «TeXHOJOrHs MaTepuanoB U H3AETHH
HAHORJIEKTPOHUKID.

OcBoeHne yueOHOI mporpaMmbl JAUCIUIIMHEI OCHOBBI TEXHOJOTMM JJICKTPOHHON KOMIOHEHTHOH 06as3bl,
HEOOXOMUMBI JJIsl TOCIEAYIOIIEro W3y4eHHs JIUCIMIUINH: «®Pu3nka IMONYyNPOBOAHUKOB M MOJIYMPOBOJHHKOBBIX
HAHOCTPYKTYp», «KOpIycKyJIsIpHO 30HIOBas HAHOTEXHOJIOTHA», «M3MepeHHe mapaMeTpoB M MOIU(HKAIMI CBOICTB
HAaHOMAaTECPHAJIOB W HAHOCTPYKTYpP», BBIIOJHEHWS BBIIYCKHOH KBaIM(UKAIMOHHONH pabOTHl M NMPHOOpETCHHS 3HAHHH,
YMEHUH M HaBBIKOB, KOTOpBIE IO3BOJIT OOydaromeMycs 4YacTHYHO IPOJEMOHCTPHPOBATH CIEAYIOIINE 000OIIEeHHbIC
TpyaoBsie pyHknun (OTD):

° Pa3zpaboTka eAMHMYHBIX TEXHOJOTWYECKMX IIPOIECCOB M PEKOMEHAALMH 10 YCTPaHEHHWIO |
MPEIyNpPeXACHUI0 OpakoB B IPOU3BOJICTBE H3ICIHHA MHUKPOAICKTPOHUKH (TipodeccuoHanbHbrid cTaHmapt 40.058
«HXeHep-TEeXHOJIOT MO TPOU3BOICTBY U3IETHI MUKPOIIEKTPOHUKNY, KOI B, ypoBeHs KBamipukaimu 6).

° Pa3paboTka THIOBBIX TEXHOJIOTHYECKHUX IMPOILIECCOB U IJIAHUPOBOK PabOYMX MECT M MPOU3BOJCTBEHHBIX
YYacCTKOB Ha IIPOU3BOJICTBE H3ICINN MUKPOINEKTPOHUKH (IpodeccronanbHbii ctangapt 40.058 «HKeHep-TeXHOJIOT 110
MPOM3BOJICTBY M3/CITHI MUKPOIJIEKTPOHUKIY, KOA C, YPOBCHB KBaTU(pUKAIINH 6).

° CoBepIICHCTBOBAHNE TPOLIECCOB M3MEPEHUI MapaMeTpoB U MOAM(UKALIMN CBOHCTB HAaHOMAaTEpHAJIOB U
HAHOCTPYKTYp (mpodeccuonanbubiii cranaapt 40.104 «CrienuaiucT Mo H3MEPEHHIO TapaMeTpOB U MOAM(UKAIIUN CBOHCTB
HAHOMAaTEePHAIOB U HAHOCTPYKTYp», ko1 C, ypoBeHb KBanupHKaimu 6).

3. Tpebosanusn K pe3yromamam 0C80eHUs OUCUUNIUHBL (MOOYA)

B coorBerctBun ¢ ®I'OC BO wu OIIOIl BO wnampaenenus noarotoBkn BO 11.03.04 DOnexkrponuka u
HAHORJICKTPOHHUKA TPOIECC M3YYCHUs JUCIUILTUHBI HAIPaBICH HA YaCTUYHOE (OPMHUPOBAHHUE SJICMEHTOB CICAYIOIINX
KOMITETEHITHI:

ITK-3. Crioco6eH BBIOIHATH pa0OTHI 0 TEXHOJIOTHIECKOM IMOATOTOBKE MPOU3BOICTBA MATEPHUAIOB U U3IEITHIA
3JIEKTPOHHOM TEXHUKHU
B pe3ymnpTaTe 0CBOSHUS TUCIHUILIHHBI CTYJACHT JOJDKCH:

3HaTh:

—  (usmuecKylo CyNIHOCTb IPOLECCOB JISKAIIMX B OCHOBE 0a30BBIX TEXHOJOI'MI M3TOTOBIICHUS U3/EIUI 3JICKTPOHHOM

TEXHUKU;

—  TEXHOJIOTHH IPOU3BOACTBA MATEPHATIOB M M3ICINH 3JICKTPOHHON TEXHUKH;
—  OCHOBHI TEXHOJIOTHII CAaMOOPTaHU3aLMN U CAMOOOPa30BaHMUSL.

Ymern:

—  COCTaBISATh MapUIPyTHBIE KAPTHI M TEXHOJIOTHMUYECKYIO JOKYMEHTAIHIO JJIS IPOBEACHUS TEXHOJIOTHYECKUX IPOIIECCOB

MHKpPO- ¥ HAHODJICKTPOHUKH;

—  OpraHH30BBIBATh MPOLECC CAaMOOOPa30BaHUs BO BDEMEHHOM MEPCIICKTHBE.

Baaners:

— TCPBUYHBIMU HAaBBIKAMH COCTABJICHUS TCXHOJOTHMYECKUX MApIIPYTOB MPOBEICHUS  IPOLECCOB M HW3TOTOBICHHS

MOJTYTTPOBOTHUKOBEBIX CTPYKTYP MHTETPATBHON JICKTPOHUKH;

—  TEXHOJIOTHSMU MOWCKA, XpaHCHUs, 00paOOTKU U aHaIM3a HHPOPMALMU U3 PA3IUYHBIX UCTOYHUKOB M 0a3 JAHHBIX IO

CBOWCTBaM, TEXHOJIOTHH MOJYUYCHHUS U MPUMCHEHHS MATCPUAIIOB U CTPYKTYP HAHOAJICKTPOHUKH;

— HaBBIKAMH CaMOCTOSITEIPHOTO W3YYCHHS U pEIICHHS BOMPOCOB W 3aJad MAaTepHaJOBEAYECKOTO acCIeKTa B
npodeccnoHaTLHOM 00J1acTH.

4. Cooepicanue oucyunnunsvt (Mooyns)
Tema 1. BBeneHue B TEXHOJIOTHH 3JIEKTPOHHON KOMITOHEHTHOM 0a3bl
Tema 2. TexHOJTOrHYECKIE OCHOBBI IIOBEPXHOCTHOM 00pabOTKH MOTYIPOBOIHUKOBEIX MAaTEPUAIOB, OUYHCTKH U TPABIICHUS
Tema 3. TexHoIOTHYECKHUE OCHOBBI AMTUTAKCHAILHBIX MIPOLIECCOB
Tema 4. TexHOTOTHYESCKIE OCHOBBI (JOPMHUPOBAHUS TUIICKTPUICCKUX MIICHOK
Tema 5. TexHonornyeckre OCHOBBI IIPOLIECCOB JIETUPOBAHUS
Tema 6. TexHOTOrHYESCKHE OCHOBBI TUTOrPaPHUUECKUX TMPOIIECCOB
Tema 7. TexHosornyeckre OCHOBBI MIPOLIECCOB (POPMHUPOBAHKSI CUCTEM METAILIM3aLUH
Tewma 8. ba3oBbIe IPUHIAIIEI CO3IAHIS TEXHOJIOTHIECKUX MapIIPyTOB H3TOTOBJIEHUS HHTETPATIBHBIX CXEM
5. Oomas Tpynoemkoctb — 180 4., 5 3.e.
6. @opmMa KOHTPOJISI — IK3aMEH



AHHOTALINA
K padoueii nporpamme qucuuniaunbl (MoayJisi) 51.B.02.02 «OcHOBbI KOHCTPYHPOBAHHUSI M TEXHOJIOTMH
NMPOU3BOJCTBA IEKTPOHHBIX CPEICTB»

1. Ilens u 3a0auu oceoenusn oucyuniunsvt (Mooyns)

Ilens m3ydeHHs OUCHMIUIMHBI — COCTOMT B H3YyYCHHHM METOMOJOTHMH pa3paboTKu OOBEMHBIX W MHUKPOMHHHATIOPHBIX

KOHCTPYKIUH 2JIeKTpoHHBIX cpenctB (DC), opraHm3amydy Tpomecca aBTOMATH3MPOBAHHOTO KOHCTPYKTOPCKOTO

NIPOEKTHUPOBAHUS C Y4eTOM TpeOOBAaHMH TEXHHYECKOTO 3aJaHHs, OTpaHHYEHHH IPOM3BOACTBA, OOECIICUCHHUSI BBICOKOTO

Ka4yecTBa, B TOM YUCJIE HaJISKHOCTH, TEXHOJIOTUYHOCTH, SKOHOMHYECKOH 3 (PEeKTUBHOCTH.

OCHOBHBIE 337aYl JUCLIUILIMHBL

-OCBOE€HUE METOJOJOTMU U OPraHMU3alMi0 aBTOMAaTU3MPOBAHHOIO KOHCTPYKTOPCKOIO MPOEKTHPOBAHUS, UEPAPXUUECKOTO

IIPUHIUIA B KOHCTPYKIIHY;

-[IOJTy9€HHE HABBIKOB MIPOEKTHPOBAHUE C MCIOIb30BAaHUEM CTAHAAPTU3AINH U 3JIEMEHTOB OPUTHHAIBHBIX Pa3paboTOK
npHoOpeTeHNe HABBIKOB DPa3pabOTKH KOHCTPYKIMH SICKTPOHHBIX CPEACTB B IIEJIOM, COCTABIIIONIMX MOZYJIEH,
INEKTPUUECKUX COCANHEHUI
MIPAaKTHYECKOE OCBOCHHE IPHEMOB KOHCTPYHPOBAHHS CIIOKHBIX OHJIEKTPOHHBIX CPEICTB MPH OITHOBPEMEHHOM
BO3/CHCTBUM MEXAHWYECKHMX W KJINMATHYCCKUX (AKTOPOB, BO3JICHCTBHH SIEKTPUYECKHX, MAarHUTHBIX W
3JIEKTPOMAarHUTHBIX MOJIEH C Y4ETOM TEXHOJOTHYHOCTH, SKOHOMUYHOCTH, TPEOOBAaHUH SCTETUKU MPH MCIOJIBb30BAHUH
CHCTEM aBTOMAaTH3UPOBAHHOT'O POEKTUPOBAHUS
npuoOpeTeHre HABBIKOB, HEOOXOOUMBIX Uil O(OPMIICHHS PacueTHO-KOHCTPYKTOPCKOH JOKYyMEHTAI[MHM COTJIaCHO
ECTIL, ECK, OCTII u 'OCT

W3y4yeHne AMCUMIUIMHBI HANpaBlICHO HAa MOATOTOBKY CIELHUAIMCTOB, CHOCOOHBIX pElIaTh 3aJadyd, BO3HHUKAIOLIME IPU

IIPOU3BOJICTBE U OKCIUTyaTallMHd H3JENHUH SJICKTPOHUKH M HAHORJICKTPOHMKM C Yy4eToM OO0JIaCTH, THUIIOB M 3ajad

podeCcCHOHANBHOMN JESITENFHOCTH B COOTBETCTBUH € MPO(GECCHOHATILHBIMU CTaHIapTAMU:

- 40.058 «MH)eHep-TEXHONOr MO TNPOU3BOACTBY M3ACIUNA MHUKPOIJIEKTPOHUKN», KOTOPBIM YTBEPKAECH NPUKA30M

MunTtpyaa Poccun ot 03.07.2019 Ne480H u 3apeructpupoBan Muntoctom Poccun 29.07.2019 Ne55439;

- 40.104 «CrnenuanucT 1Mo M3MEpPEHHI0 MAapaMETPOB M MOAU(HUKAIINH CBOWCTB HAHOMATEPHAIOB W HAHOCTPYKTYP,

KOTOpPBIH yTBepxkaeH npukazoM MuHTpyna Poccum ot 07.09.2015 Ne593w (B pemakumu, BBeIEeHHOH B AEHCTBUE C

20.01.2019 r. mpuxa3zom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad MuntoctoM Poccnn 23.09.2015 .

Ne38983.

2. Mecmo oucyunaunst (mooynsn) ¢ cmpykmype OIIOII BO
JlucuumuivHa BKJIrOUEHa B 0a30Byr0 yacTh O0sioka 1,61.0.07.01 yuebHoro miana mo HampasieHuto nmoarotosku BO11.03.04
DJIeKTpOHMKa U HaHOANeKTpoHuKa. [Ipoduie noaroToBKH
CoBpemMeHHbIE THPOPMAITMOHHBIE TEXHOJIOTHH B 3JIEKTPOHHOM TEXHHUKE.
Wzydenne muctmmumabl «OcHoBBl koHCcTpynpoBanuss W TEXHOJIOTMA TTPON3BOJACTBA _5aeKTpOHHBIX CPEICTB»
OazmpyeTcsi Ha CleAylomux aucnuiumHax: MubopmaTtnka, MmxeHepHas W KommbloTepHas rpaduka, MeTponorus
cragapTuzanust u cepruduranusa. OcBoeHHE TaHHOW IUCHWIUIMHBEI, B CBOIO OYepelb, HEOOXOIWMO IUIS YCIEIIHOTO
YCBOGHUSI, B OCIEAYIONIEM MTPON3BOICTBEHHOM TPAKTUKH U TIPH BEITIOTHEHUH BBITTYCKHOW KBaTH()UKAIMOHHONW PaOOTHI.
IIpr OCBOCHHMH IUCHWIUIMHBI OOYYAIOUIMHCA CMOXKET YaCTHYHO IIPOJEMOHCTPHPOBATH CleAyromue 0000IIeHHbIe
Tpyaossie pyaknun (OTO):
° Pa3paboTka eTMHIYHBIX TEXHOJOTHYECKHX ITPOLECCOB M PEKOMEHAAIMHA 10 YCTPaHEHHWIO M TIPEXyNPEeKICHUIO
OpakoB B NPOM3BOJCTBE M3JEIHH MHUKPOIIEKTPOHUKHU (TpodeccnoHanbHblii ctanaapt 40.058 «HxeHep-TeXHOJIOr 110
MPOU3BOJCTBY M3JCIHIA MUKPOIICKTPOHUKIY, KOA B, ypoBeHb KBanudukauuu 6).
o Pa3paboTka THITOBBIX TEXHOJIOTMYECKHUX MPOLECCOB M INIAHUPOBOK PadOYNX MECT U MPOU3BOJICTBEHHBIX yYaCTKOB
Ha MIPOM3BOJICTBE U3/EINH MUKPOAJIEKTPOHHKH (npodeccronanbubiil cranaapt 40.058 «HKxeHep-TeXHOIOT Mo
MPOU3BOJICTBY M3MCIHIA MUKPOIIECKTPOHUKIY, KoA C, ypoBeHb KBanudukauuu 6).
° CoBepIICHCTBOBAHHUE MIPOLIECCOB M3MEPEHHH MTapaMeTpoB U MOAN(DHUKALNY CBOWCTB HAHOMATEPHAJIOB U
HaHOCTPYKTYp (mpodeccuonansupiii crangapt 40.104 «CrienuaimcT mo u3MepeHnIo apaMeTpoB U MOAN(DUKAIIIH CBOMCTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP», koj C, ypoBeHb kBanupukamnuu 6).

3. Tpebosanusa Kk pe3yromamam 0ceoeHus OUCYUNIURDBL (MOOYA)
[Ipouecc n3ydeHus QUCIUIIIMHBI HAIIPaBJIeH Ha (YOPMHUPOBAHNE SIEMEHTOB CIICTYIOIINX KOMITETCHIMH:

-. Cnoco0OeH NPHMEHATh COBPEMEHHBIE KOMIBIOTEPHBIC TEXHOJIOTMH Ul MOJATOTOBKU TEKCTOBOH M KOHCTPYKTOPCKO-
TEXHOJOTHUECKOM TOKYMEHTAIUH C yIeTOM TpeOOBaHuUi HOpMaTHBHO# mokymenTanuu (OITK-4)
B pesynprate m3yueHus auciuiuinHbl (Moayinsa) «OcHoBbl KoHcTpympoBanus W TEXHOJIOI'MA ITPOM3BOACTBA
NIEKTPOHHBIX CPEACTB» CTYJICHT JOJDKEH:
3HaTb:

- KaK MCIOJIb30BaTh MH(HOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH TIPH NOUCKe HeoOxoauMoi napopmanuu (OITK-

4.1),

-COBPEMEHHbIE MHTEPAKTHBHBIE ITPOTPAMMHBIE KOMIUIEKCHI [JIs1 BBINOJHEHUSI M PEJAKTUPOBAHUS TEKCTOB, H300paXKECHUH

u yeprexeii (OITK-4.3.),
YMmers:
-IPOCKTUPOBATh PEIICHWE KOHKPETHOW 3a/JauM TMPOEKTa, BBHIOMpPAs ONTHMAJbHBIH CIIOCOO €€ pELICHHs, HCXOAs U3
JEUCTBYIOIINX IPABOBBIX HOPM M MMEIOIINXCS PECYPCOB M OTPaHUYICHUH



(OIIK-4.2.),
-ACTIONIb30BAaTh ~ COBPEMEHHBIE  CPEJICTBA  AaBTOMATHM3alMM  pa3paOOTKM ¥ BBINOJHEHHS  KOHCTPYKTOPCKOM
nokymenTarun(OITK-4.4.),
Brnanets coBpeMEHHBIMH MPOTPAMMHBIMH CPEJCTBAMH ITOATOTOBKH KOHCTPYKTOPCKO-TEXHOJOTHYECKOH IOKYyMEHTAINH
(OIIK-4.5)
4. Cooepitcanue oucyunnunst (Mooyns)
Tema 1. DekTpoHHBIE CpencTBa KaK IPEAMET IPOCKTHPOBAHM
Tema 2. CrangapTuzauus ¥ yHUGUKaLUs IpU poekTupoBaHun DC
Tema 3. [IpoekTHpoBaHUEe 0OBEMHOIO U MEYATHOIO MOHTAXKA
Tema 4. 3amura 3C 0T Bo3IHCTBUI OKpYKaIOIIEH cpesibl,  HOHU3UPYIOILIETr0 U3ITyYeHHU .
Tema 5. Ocobennoctu npoektupoBanust DC pa3IMIHOr0 Ha3HAYCHUS
5. O6mas Tpynoemkocts — 144 4., 4 3.e.
6. @opma KOHTPOJIS — DK3aMCH

AHHOTAIUSA
K padoueii nporpamme aucuuminnbl (MmoayJsi) 51.B.02./1B.01.01 «Kopnycky/JIsipHO-30H10Basi HAHOTEXHOJIOTUsI»

1. I]ens u 3a0auu oceoenus oucuyuniunot (Mooyis)

Henp aucummiueel - (HOPMHUPOBAaHWE 3HAHWM B OOJNACTH TEOPUM M MNPAKTHKH KOPIYCKYJSIPHO 30HIOBBIX
HAHOTEXHOJIOTUI, HANpaBJCHHBIX Ha TNOJyYeHHEe M MOAM(DUKALMIO CBOWCTB HAHOMATEPUAIOB U HAHOCTPYKTYD,
COCTAaBJISIFOLIMX OCHOBY AJIEMEHTHO# 0a3bl AJIEKTPOHUKY U HAHOJICKTPOHHUKH.

3agaum: MOJArOTOBKA OakalaBpOB K OCBOCHHIO (HU3MUYECKHX M (H3MKO-XMMHUYECKHX OCHOB KOPIYCKYJISIPHO-
JIy4eBBIX MPOLIECCOB, JIOKAIMX B OCHOBE METO/IOB UCCIICJOBAHMUS, TIOJyYeHUSI U MOJU(UKAIIMK CBOWCTB HAHOMATEPUAIIOB
U HaHOCTPYKTYp, BKJIOUas MPOLECCHI, JISKAIIUe B OCHOBE CKAaHHMPYIOIIEH 30HIOBOH MHKPOCKOIHH, CHEKTPOCKOIUH U
mutorpadun; GopMUpoBaHHE Y OaKaTaBpOB MEPBUYHBIX HABHIKOB MOJCIHPOBAHUS M MPOBEACHUS MPOIECCOB CO3TaHUST U
MOIU(pHUKAIINA HAHOMATEPHAJIOB U HAHOCTPYKTYP.

V3ydeHne AWCOUIUIMHBI HANPABICHO HA TOJTOTOBKY CIEIMAJTMCTOB, CIOCOOHBIX pEmIaTh 3aJadyd, BO3HHUKAIOIIUC IPH
MPOU3BOJICTBE W OKCIUTyaTallMd HW3JEIUN DSJICKTPOHUKH W HAHOJJCKTPOHHKH C YYeTOM OOJIACTH, THIIOB W 3alad
podeCcCHOHANBHOMN NESITENFHOCTH B COOTBETCTBUH € MPOGECCHOHATLHBIMU CTaHIapTaMU:

- 40.058 «MHXeHep-TeXHOJOr MO MPOM3BOJACTBY HU3JENUN MHKPOIIEKTPOHUKHY», KOTOPBIA YTBEPXKIEH INPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunrocToM Poccun 29.07.2019 Ne55439;

- 40.104 «Creruanuct Mo M3MEPEHHUI0 TapaMeTpoB W MOAM(HKAIIMM CBOWCTB HAHOMATEPHAIOB W HAHOCTPYKTYPY,
KOTOpBIM yTBepkIeH mpukazomM Muntpyaa Poccun ot 07.09.2015 Ne593m (B pemakinu, BBEIEHHOW B JICHCTBHE C
20.01.2019 r. mpukazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBan Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunwvl (mooynsn) ¢ cmpykmype OIIOII BO

Juctumumnaa 51.B.02.JIB.01.01 oTHOCHTCS K BapHaTUBHOM YacTH y4eOHOTO IUIaHa 110 HAIIPABJIEHHIO IOJITOTOBKH
BO 11.03.04 DrnekTpoHnKa U HAaHORJIEKTPOHHUKA PO iIb: CoBpeMEHHbIE HH(POPMAIIOHHBIE TEXHOJIOTUH B JIEKTPOHHON
TEXHUKE.

JucnummHa 0a3upyercs Ha CleAyromux muciuiuinHax: "®usuka (obmas)", “Ousnka KOHICHCHPOBAHHOTO
cocrostHus”, “TepMonnHammka MeX(a3HBIX TpaHHII B MakKpo- ¥ HaHOcHCTeMax ', “@H3MKa ITOBEPXHOCTH
MOJYTIPOBOTHUKOB”, “DPU3MKa M TEXHOJOTHS TOHKHX IDICHOK B 3JCKTPOHHMKE M HaHOAIEKTpoHHKe”, “KommbroTepHOe
MOJEIUPOBAHUE TEXHOJOTUUYECKUX MPOLIECCOB 3JEKTPOHUKHU U HAHOZJIEKTPOHUKH, “DU3NuecKre OCHOBBI JJIEKTPOHUKHU U

HaHO3JIEKTPOHUKH .
3HaHUs, MOyYCHHBIE MOCIE OCBOCHUS MUCIUTUIMHBL, HEOOXOIMMEI TIPH BHITIOJTHEHNH OaKalaBPCKOW BBITYCKHOM
KBaTHU(QUKAIIMOHHON paboTBl H W3y4eHHH auchuiuinH: “CKaHupyIomas 30HAOBas MHKpockomws’, “Merons

HHU3KOPHEPreTUYECKON JJIEKTPOHHON M MOHHOW CHEKTPOCKOMHMH”, ‘“‘ATOMHO-30HIOBas TOMoOrpadus HaHOMAaTepHajoOB U
HAHOCTPYKTYp”, “M3MepeHue mapameTpoB U MOAU(UKALINS CBOMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYp”.

IIpu oCBOCHHMM JUCIUILUIMHBI O0YYArOIIUICS CMOXKET YaCTHYHO MPOJIEMOHCTPUPOBATH CIIEIYIOIIHE 0000IICHHBIC
Tpynobie pyHkuun (OTD):

- pa3paboTKa eIMHUYHBIX TEXHOJIOTMYECKHX IPOIECCOB M PEKOMEHJAIMH 10 YCTPAHEHHUIO M MPEIYHpPEexICHUIO
OpakoB B NPOW3BOJACTBE H3ICIUH MHUKPOIIEKTPOHHUKH (mpodeccroHambHblii ctangapt 40.058 «mKkeHep-TeXHOIOT 110
NPOU3BOJICTBY U3JCIIHIA MUKPOIICKTPOHUKIY», KoA B, ypoBeHb KBanmudukaunu 6);

- pa3pabOTKa THIOBBIX TEXHOJIOIMYECKHX IPOLECCOB W IUIAHUPOBOK pabOYMX MECT M MPOHM3BOICTBEHHBIX
YYacTKOB Ha MPOU3BOJICTBE HM3MICIHUH MHUKPOIICKTPOHUKH (TpodeccronanbHblil ctangapt 40.058 «HxkeHep-TEXHOIOT 110
MPOU3BOJCTBY U3JCIHIA MUKPOIICKTPOHUKIY», koA C, ypoBeHb KBanudukauuu 6);

- COBEpIICHCTBOBAHHE IIPOIECCOB HM3MEPEHHUH IapaMeTpoB W MOIU(HKALMHM CBOICTB HAaHOMATEPHAJIOB W
HaHOCTPYKTYp (mpodeccronanbubiii ctanaapT 40.104 «Crenuanuct mo U3MEpPeHHIO MapaMeTpPOB U MOAU(PHUKAIIUN CBOMCTB
HAHOMATEPHAIOB M HAHOCTPYKTYP», Ko C, ypoBeHb KBanupHUKaImu 6).

3. Tpebosanus Kk pe3yromamam 0ce0eHUus OUCUUNIAUHDBL (MOOY)
[Iporiecc m3y4deHHMsS IUCHUIUIMHBI HANpaBiIeH HAa (QOPMHPOBAHHE OJIIEMEHTOB CIEAYIOUINX KOMIETECHIUH B
cootBercTBUU ¢ PI'OC BO o naHHOMY HampaBJIEHUIO MOITOTOBKHU:



MNK-3 CnocoOeH BBINONHATE PaOOTHI MO TEXHOJOTHYCCKOW MOATOTOBKE IPOU3BOJICTBA MATCPUATIOB U W3JACIHA
3JIEKTPOHHOM TEXHHUKH.

MK-4 CriocoOeH OpraHM30BaTh METPOJIOTHUECKOTO OOECIIeUeHHUs MPOU3BOJICTBA MATEPHUAIOB M M3JCIUN SJIEKTPOHHOMN
TEeXHUKH.

4. Cooepicanue oucyunnunst (Mooyns)
Tema 1. [Ipumenenne GOTOHHBIX TOTOKOB M3Iy4EHHS B TEXHOJIOTHH MUKPO — M HAHOAJICKTPOHHUKH
Tema 2. TexHojorudeckue TIPOLECCHl C HUCIONb30BAaHHEM IUIAa3Mbl MNpPH HU3TOTOBICHUU U3JEIUN MHKpPO — W
HAHORJIEKTPOHUKH.
Tema 3. HaHOTEXHOJIOTHHU CBSI3aHHBIE C B3aUMO/ICHCTBUEM ITyYKOB 3JICKTPOHOB ¥ HOHOB C TBEP/IBIM TEJIOM.
Tema 4. Moau¢ukanus moBEpXHOCTH U CO371aHNe HAHOCTPYKTYP C OMOIIBIO 30HI0BBIX TEXHOJIOTHH.
5. O0mas Tpynoemkocts — 108 4., 3 3.e.
6. @opmMa KOHTPOJIS — 3a4eT

AHHOTAIUSA
K padoueii nporpamme qucuumiunsl (MmoayJsi) 51.B.02./1B.01.02 «BBeneHue B KOHCTPYMPOBAaHHE 3JIEMEHTOB
CBHUC»

1. Ilens u 3a0auu oceoenus oucuyunaunovl (MoOyis)

Hemn w3yueHus IuCHUIIMHBI(MOAYyns) «BBeneHue B KoHCTpyupoBaHue 3iemeHToB CBUC» - wusyuenue
CTYICHTAaMH METOJOB pacueTa M KOHCTPYHPOBAHMS PA3IMYHBIX IIOIYHIPOBOJHUKOBBIX IPUOOPOB M 3JIEMEHTOB
uHTerpanbHeIX Mukpocxem (MMC).

3amaund W3yYeHHs OUCIUIUIMHBI(MOAYINSA): B paMKax AWUCIUIUIMHBI PAacCMAaTPHBAIOTCA  KOHCTPYKTHBHBIE H
TEXHOJIOTHYECKHE CTIOCOOBI peaIn3alyy MOIYIPOBOIHIUKOBEIX MTPUOOPOB U aKTUBHBIX 3J1eMeHTOB MC; KOHCTPYKTOPCKO-
TEXHOJIOTUYECKHE U (PU3NUYECKUE OIPaHUYEHHS NPH IPOEKTHPOBAHNH; CTPYKTYPbI aKTHBHBIX 31eMeHToB IC 1 uXx cBs3b C
KOHCTPYKTUBHO-TE€XHOJIOTUUECKIMH MapaMeTpaMH.

W3ydyeHne AMCUMIUIMHBI HANpaBieHO Ha MOATOTOBKY CIELHAJIMCTOB, CHOCOOHBIX pelIaTh 3aJadyd, BO3HHUKAIOIINE IPU
NIPOM3BOJICTBE M O3KCIUTyaTalluM W3AEIMH 3JIEKTPOHUKH W HAHOYIEKTPOHUKM C YYETOM OOJIaCTH, THUIIOB M 3ajad
npodecCHOHANBHOMN NESITENFHOCTH B COOTBETCTBUH € MPOGECCHOHATLHBIMU CTaHIapTaMU:
- 40.058 «MHXeHep-TeXHOJOr MO NPOM3BOJACTBY HU3JAENUN MHKPOIIEKTPOHUKHY», KOTOPBIA YTBEPXKIAEH INPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunroctoM Poccun 29.07.2019 Ne55439;
- 40.104 «Crieruanuct MO0 M3MEPEHHUIO TapaMeTpoB W MOAM(HKAIIMK CBOWCTB HAHOMATEPHAIOB W HAHOCTPYKTYPY,
KOTOpPBII yTBepxkaeH npukazoM MuuTtpyna Poccum ot 07.09.2015 Ne593m (B pemakumm, BBeIeHHOH B AEHCTBHE C
20.01.2019 r. npukazom Muntpyna Poccun ot 14.12.2018 Ne8071) u 3apeructpupoBan Muntoctom Poccun 23.09.2015 .
Ne38983.

2. Mecmo oucyunaunsl (mooynsn) ¢ cmpykmype OIIOII BO

JuciuruimHa OTHOCHTCS K BapHaTHBHOHN yactu yueOHoro miana — 51.B.02.J1B.01.02
OneMeHTHON 0a30i IpU CO3AaHMM O3JIEKTPOHHBIX YCTPOMCTB SBISIFOTCS IOJYHNPOBOAHHMKOBBIE mpubopel u HC.
[TpoekTupoBaHKe MOJTYNPOBOIHUKOBBIX NprOOpoB u MC ¢ y4eToM KOHCTPYKTHBHO-TEXHOJOIMYECKUX OCOOCHHOCTEH
annapaTypbl MO3BOJISIET MOBBICUTh WX HAJIS)KHOCTh W 00ECHEYHTh BO3MOXHOCTh JIOCTIIKEHHUS! ONTHMAIBHBIX ITapaMeTpoB
POA. Tlostomy BMecte ¢ aucuumMHamu: «OCHOBBI KOHCTPYHMPOBAaHHSI M TEXHOJIOTHS IMPOU3BOJCTBA 3JIEKTPOHHBIX
cpeacTB  » 00pa3yloT MPOQEecCHOHANBHYI0 OCHOBY Ul IOATOTOBKH CTYIAEHTOB 1o mpo¢wmio «CoBpeMEeHHBIE
nH(pOpMANMOHHBIE TEXHOJOTHN B 3JEKTPOHHOW TEXHHUKE. B CBS3M C 3THM, SBJISETCSA aKTyaJbHBIM YTCHHE JUCIUIITHHBI
«BBenenue B KoHCTpyHpoBaHue 31eMeHToB CBHC».

[Ipn ocBoeHMM IUCHUILIMHBI OOYYAIONIMHCS CMOXET YacTHYHO IPOJEMOHCTPHPOBAThH CIEAyIOINe 0O00OIICHHbIE
Tpyaossie pyHknuu (OTD):

° Pa3paboTka eIMHUYHBIX TEXHOJOTHYECKUX IPOIECCOB M PEKOMEHIAIMH IO YCTPAHEHHUIO M IPEAYNPEkKACHHIO
OpakoB B MPOU3BOJACTBE U3JCIUH MHUKPOAICKTpOoHUKH (mpodeccroHanbHbiii cTangapt 40.058 «mKeHep-TeXHOJIOT 10
MPOM3BOJICTBY M3JEITHI MUKPOIJIEKTPOHUKIY, KO B, ypoBeHb KBanmudukanuu 6).

° Pa3paboTka TUIIOBBIX TEXHOJIOTHYECKUX MPOIECCOB U MNIAHUPOBOK PabOYMX MECT U MPOU3BOICTBEHHBIX YYaCTKOB
Ha TMPOM3BOJCTBE W3IEIMH MHKPOINEKTPOHUKH (mpodeccroHanbHbIil cTangapT 40.058 «HxXeHep-TeXHOJIOT [0
MPOM3BOJICTBY M3MCITHIA MUKPOIIECKTPOHUKIY, KO C, ypoBeHb KBanuukanuu 6).

° CoBepIUICHCTBOBAaHNE IIPOLIECCOB H3MEPEHHMH MapaMeTpoB M MOJU(UKAIMH CBOWCTB HAHOMAaTEepPHAJIOB U
HAHOCTPYKTYp (mpodeccronanbhbiii crannapt 40.104 «Crnenpaiict no U3MEpEeHHUIo MapaMeTpoB U MOJU(UKAIINN CBOHCTB
HAHOMATEPHAJIOB K HAHOCTPYKTYp», ko1 C, ypoBeHb KBanu(pHKaLHH 6).

3. Tpebosanus Kk pe3yromamam 0ceoeHus OUCYUNIAURDBL (MOOYIA)
[MTpouecc n3y4eHus IUCHUIUIMHBI HANIPaBJIeH Ha (hOPMHUPOBAHUE HIEMEHTOB CIIEYIOIMINX KOMIICTEHIINN]:
-- CIIOCOOHOCTBIO BBITIONHATH PAOOTHI 1O TEXHOJOTHYECKOW MOITOTOBKE IPOM3BOACTBA MATEPHAJOB M H3ICIUH
anexTponHoi texuuku (I1K-3);
-CIIOCOOCH OpPraHM30BaTh METPOJOTMYECKOTO OOecredeHne IPOM3BOACTBA MATEPHUANOB U H3ICIUH AIIEKTPOHHOMN
texuuku (ITK-4)
B pe3ynpTaTe 0CBOCHUS TUCIUITIMHEI 00YUaIOIIHNACS JTOJDKCH:
3HaTh: MPUHIKI yYeTa BUAOB M 00beMOB Ipou3BoiCTBeHHbIX pador( I1K-3.1.) Meromuueckyro 0asy H3MepeHHi



MapamMeTpoB TEXHOJIOTHYECKHUX MPOILECCOB U TECTUPOBaHUe Mpoaykra npoussozctra (ITK-4.1).

VMeThb: OCYIIECTBIIATE periaMenTHoe obcyxkuBanne obopymoBauusi( [TK-3.2), ocyriecTBIsATh MPOBEPKY, HACTPONKY |
KaTHOPOBKY DIIEKTPOHHOM M3MepuTensHoi ammapatypsl (ITK-4.2).

BrnaymeTs: HaBBIKaMH HACTPOWKH BBEICOKOTEXHOJIOTHIECKOTO 00OPYAOBaHUS B COOTBETCTBHH C MpaBmiiaMu HacTpoiiku (ITK-
3.3), HABBIKAMH METPOJIOTUIECKOTO COTMPOBOKIACHHS TEXHOIOTHYECKHX TIPOIeccoB U akcmryaTaruu( 11K-4.3),

4. Cooepitcanue oucyunnunst (Mooyns)
Tema 1. KOHCTpYKTHBHO- TEXHOJIOTUYCCKUC BAPUAHTHI UCIIOTHEHUS OUTIOJISIPHBIX MTOTYIPOBOTHUKOBBIX CTPYKTYP
Tema 2. KOHCTpYKTHBHO- TEXHOJIOTHYCCKUE BapuaHThl ucnoianenuss MJIIT — cTpykTyp.
Tema 3. OCHOBBI IPOCKTHPOBAHUS MOJTYIIPOBOTHUKOBBIX 1 MUKPO3JICKTPOHHBIX TIPHOOPOB.
5. O6mas Tpyaoemkoctb — 108 4., 3 3.e.
6. @opmMa KOHTPOJISI — 3a4eT

AHHOTAIUSA
K padoueii nporpamMme aucuumiunsl (moayJsi) b1.B.02./1B.02.01 «3mepenue napaMmeTpoB M MOAUPUKALUS
CBOIiCTB HAHOMATEPHAJOB U HAHOCTPYKTYP»

1. Ilens u 3a0auu oceoenus oucyuniaunot (Mooyis)

Heap wu3yyeHWss AMCHMIUIMHBI CQOPMHUPOBAaTH 3HAHUS Y CTYAEGHTOB B O0JAacTH TEOPUM W MPAKTHKH
OKCIIEPUMEHTAIBHBIX W3MEPEHHMH MapamMeTpOB ¥ OCHOB TEXHOJIOTHMH HAampaBIeHHOW MOAW(UKALUK CBOMCTB
HaHOMAaTPHAJIOB U HAHOCTPYKTYP, COCTABIISAIOIINX OCHOBY 2JIEMEHTHOM 0a3bl 3JIEKTPOHUKH U HAHO3JIEKTPOHUKU.

3agauM AUCHUIINHBI:

- TIOATOTOBKA OakajaBpa K OCBOGHHIO OCHOBHBIMM 3KCHEPHUMEHTAIbHBIMH METOJAMHU U METOJUKAMM H3MEPEHHUS
XapaKTEepPUCTUUECKHX pPa3MEpPOB, XMMHUYECKOro M (Pa3oBOro cocraBa, CTPYKTYPHBIX MapamMeTpoB M (pYHKIHMOHAIBHBIX
CBOHCTB(3JIEKTpOPH3HUIECKIE, ONITHYECKNE, TEPMOTATbBAHOMAarHUTHbIE, MAarHUTHBIE) HAHOMATEPHAJIOB U HAHOCTPYKTYP;

- IOJrOTOBKA OaKayaBpa K OCBOCHUIO (PU3NKO-TEXHOJIOTHYECKHX MPOLIECCOB MOAU(UKAIIMN CBOMCTB MOBEPXHOCTH
n 00beMa HaHOMaTepuaaoB M HAHOCTPYKTYP.

- IOJrOTOBKA OaKayaBpa K OCBOCHUIO METOAAMH CTATUCTUUECKON 00paOOTKH PE3yJIbTaTOB M OLCHKH
MIOTPEITHOCTH U3MEPEHHH.

W3ydyeHne AMCIMIUIMHBI HANpaBieHO Ha MOATOTOBKY CIELHUAIMCTOB, CIHOCOOHBIX pelIaTh 33Jadd, BO3ZHHUKAIOIINE IPU
MIPOU3BOJICTBE W OKCIUTyaTallMM H3JENHUH SJCKTPOHUKH WM HAHODJIEKTPOHWKH C YYeTOM O0JIaCTH, THUIOB M 3ajad
po¢eCCHOHATBHO AeSTETFHOCTH B COOTBETCTBHH C MPO(EeCCHOHAIBHBIMU CTaHAAPTAMHU:
- 40.058 «MmKeHep-TeXHOJIOT IO MPOW3BOJACTBY H3ICIHUN MHKPOIJIEKTPOHUKH», KOTOPBIH YTBEPKICH IPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunrocToM Poccun 29.07.2019 Ne55439;
- 40.104 «Crmeruanuct Mo M3MEPEHHUI0 TapaMeTpoB W MOAM(DHKAIIMK CBOWCTB HAHOMATEPHAIOB W HAHOCTPYKTYPY,
KOTOpBIH yTBepkAeH npukazoM Munrpyna Poccum ot 07.09.2015 Ne593nm (B pepmaknuu, BBeJeHHONH B JeiicTBHE ¢
20.01.2019 r. mpukazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBan Muntoctom Poccun 23.09.2015 .
Ne38983.

2. Mecmo oucyunaunsl (modyns) ¢ cmpykmype OIIOII BO

JucturiuimHa (MOAYJIb) OTHOCUTCS BapuaTUBHOM wactu Onoka 1 mucummiunH no Beidopy- b1.B.JIB.02.01.
y4e0HOro Imiana mno HamnpasieHuto noAroroBku BO 11.03.04 DrnexTpoHHKa U HAHOICKTPOHHKA, TIPOPHITh: «COBpeMEHHEBIC
nH(pOpMAIMOHHbBIE TEXHOJIIOTHH B 3JIEKTPOHHON TEXHHUKE.

[IpenogaBanue AUCHUILUTUHEI Oa3upyeTCsl HA 3HAHUSX, NMOMYUICHHBIX IPH W3YyYCHUH TUCLUITINH: «MaTeMaTHKay,
«Dmuka», «MeTposorus, CTaHTapTH3aLUs W TEXHHYECKHE W3MEpEHUs», «Marepruansl 3IEKTPOHHOH TEXHHKMY,
«KOMITOHEHTBI 3NIEKTPOHHON TEXHUKN», «OCHOBBI TEXHOJIOTHH 3JIEKTPOHHOW KOMIIOHEHTHOW 0a3bl», «CKaHHpyIomas
30HJ0Basi MHUKpOCKomHs», «IIpakTWka 1O MOJY4EHHIO NEPBUYHBIX YMEHHH W HABBIKOB HAy4YHO-HCCIIECAOBATEIbCKON
JIESTEIILHOCTI.

OcBoeHne yueOHOW IUCHMIUIMHBI H3MEpPEHHE MapaMeTpoB M MOJU(UKAIMsS CBOHCTB HAHOMATEPHUAJIOB U
HAHOCTPYKTYp, HEOOXOJMMO JUIsi  TOCIEeAYIOUIero  H3y4eHHs JMCUMIUIMH:  «ATOMHO-30HJIOBasi  ToMmorpadus
HaHOMATEPHAaJIOB M HAHOCTPYKTYp», «KOpmycKyJspHO 30HIOBas HAHOTEXHOJOTHSD», «DHU3MKa MOIYNPOBOJHHKOB H
MOJYTIPOBOJHUKOBBIX HAHOCTPYKTYDP», BBIIIOJHEHHS BBIMYCKHON KBaJH(UKAIMOHHOW pabOThl M MPHOOpETeHUs] 3HAaHWH,
YMEHUH ¥ HAaBBIKOB YaCTHYHO MIPOJIEMOHCTPUPOBATH cieytomue 00o0meHHbie TpyaoBbie pynkiwu (OTD):

° PazpaboTka eZMHHYHBIX TEXHOJOTMYECKMX TIPOLECCOB W PEKOMEHIAIMH IO YCTPAaHEHHIO U
MPEOYIPeXACHUI0 OpakoB B TMPOU3BOJICTBE H3IEIHNA MHKpPOIICKTPOHUKH (TpodeccuonansHbeii cTaHmapt 40.058
«MHXKeHep-TeXHOJIOT 10 IPOM3BOACTBY M3JEIHA MUKPOIICKTPOHUKIY, KO B, ypoBeHb KBanudUKauH 6).

° Pa3paboTka THITOBBIX TEXHOJIOTMYECKHX MPOIECCOB M IUIAHUPOBOK pabOYMX MECT M MPOU3BOJICTBEHHBIX
YYaCTKOB Ha IMPOW3BOJICTBE HM3MIEIUH MHUKPOIIEKTPOHUKH (MpodeccrnonanbHbli ctanaapt 40.058 «HxeHep-TeXHOIOT 1Mo
NPOU3BOICTBY U3ACIHIA MUKPOIICKTPOHUKIY, KoA C, ypoBeHb KBamupukauuu 6).

° CoBepIICHCTBOBAHKE MPOIIECCOB U3MEPEHUIl apaMeTpoB U MOAMUGUKAINU CBOMCTB HAHOMATEPUAIIOB U
HAHOCTPYKTYP (mpodeccruonanbheiii cranmapt 40.104 «CrienuanucT o u3MEPEHHIO MapaMeTpoB U MOAM(UKAIIUH CBONCTB
HAHOMATEPHAIIOB M HAHOCTPYKTYP», Ko C, ypoBeHb KBanupukarmu 6).

3. Tpebosanusn Kk pe3yibmamam 0ce0eHUs OUCUUNTUHDBL (MOOYIIs)



B coorBerctBun ¢ ®I'OC BO u OIIOIl BO nanpaBnenuss noxarotosku BO 11.03.04 DOnextpoHuka u
HAHORJIEKTPOHHKA M3yUCHNE AUCIUIUINHBI (MOIYIT) U3MEPEHHUS TapaMeTpOB U MOTU(HKAINI CBOMCTB HAHOMATEPHAJIOB H
HAaHOCTPYKTYp HAIpPaBJICHO HA YaCTHYHOE (POPMHUPOBAHKE HIEMEHTOB CIEAYIOMIEH KOMIICTCHIINH:

MK-3. CnocobeH BBITOJHATE PabOTHl MO TEXHOJOTHYECKON TMOATOTOBKE TPOM3BOACTBA MAaTepUAIOB M HW3JEIHMA
3JIEKTPOHHON TEXHUKH
B pe3synpraTe 0OCBOCHUS TUCIUILIHHBI CTYICHT JOJDKCH:
3HaTh:
— COBOKYIIHOCTH CBOWMCTB M IapaMeTPOB HEOOXOJMMBIX M JOCTATOYHBIX IS XapaKTCPU3AIMH Pa3THMIHBIX
HAHOMATEPHAJIOB U HAHOCTPYKTYP;
— OCHOBHBIC METOJIbI H3MCPEHHI CBOWCTB HAHOMATEPUAJIOB U MAPaMETPOB HAHOCTPYKTYD;
— Ha3HAUCHHE, TUIOBYIO allapaTHYI WM CXEMHYI PCaTH3allMI0 METOJOB H3MEPCHHI OCHOBHBIX CBOHCTB H
apaMeTpOB HAHOMATEPUAJIOB U HAHOCTPYKTYP;
— METOBI OIEHKH MTOTPEITHOCTEH U MPEICTABICHHUS PE3YIbTaTOB N3MEPECHNH (PH3MUECKUX BEIINIHH;
— OCHOBHBIE CTaHAAPTHI HOPMATHBHEIE aKTHI 110 TUIAHUPOBAHUIO M OPTaHU3AINH paboT M0 M3MEPEHHUIO apaMeTpOB
1 Mo (UKAINK CBOMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP;
—  COBPEMEHHBIE TEXHOJIOTHIECKHE TPOLIECCH MOAM(HKAINN CBOHCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP.
Ymern:
— WCTIONB30BaTh B M3MEPCHUAX TEXHHKY PabOTHI CO CTAaHTAPTHBIMHU (ITAJOHHBIMH, KOHTPOJIBHBIMH) 00pa3naMu H
Ipoleccamy;
— MPUMEHSTHh METOIBI 00PAOOTKHU U IPECTABICHHUS PE3yJIbTATOB U3MEPCHHUIA;
— MOpPUMEHSTh HA TMPAKTHKE 3HAHWS OpraHW3aldd W T[POBCACHUS MPOIECCOB MOTU(PHUKAIMKA CBOWCTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP;
— aHAJU3UPOBATh U CHCTEMATHU3MPOBATH PE3YJbTATHI MCCICAOBAHMIA, MPEACTABIATh MATCPHUAIBI B BHIC HAYYHBIX
OTYETOB, MyOJIUKAIINHN, IPE3CHTAIUIA
Baaners:
— OCHOBAaMH IIOATOTOBKM HAHOMATEPHATIOB W HAHOCTPYKTYP K H3MEPECHHSM HX IapaMeTpoB W K IIPOILECCY
MOIU(HUKAIINA UX CBONUCTB,
— OCHOBAaMHM IPOBEIEHI N3MEPECHUH MapaMeTpOB HAHOMATEPHUAIOB H HAHOCTPYKTYP;
— OCHOBAMHM CTaTUCTHYECKOH 00pabOTKH pe3yIbTaTOB H3MEPEHUH ITapaMeTPOB HAHOMATEPHATIOB 1 HAHOCTPYKTYD;
— OCHOBAaMHM IPOBEIEHHS MpoIiecca MOIU(PHUKAINN CBOHCTB HAHOMATEPHAIOB U HAHOCTPYKTYP.

4. Cooepircanue oucyunaunst (Mooyna)
Tema 1. Beenenue B TUCHUIIIHHY
Tema 2. MeTo bl ©3MEpEHHs XapaKTEePUCTHYECKUX Pa3MEpOB HAHOOOBEKTOB, HAHOMATEPHAJIOB U HAHOCTPYKTYP
Tema 3. OcHOBHBIE METOIBI M METOJMKH M3MEPEHHs SJIEKTPO(PU3NYECKHX CBOMCTB M MapaMeTpoB HAHOMAaTEpUAJIOB U
HAHOCTPYKTYP
Tema 4. MeToab! HCCIIeZOBAaHHS 30HHOH CTPYKTYPHI
Tema 5. MeToapl H3MEpEHUS] MATHUTHBIX CBOWCTB
Tema 6. Metoabl Moan(HUKAIINNA CBOWCTB HAHOMATEPHAIOB U HAHOCTPYKTYP
5. O6mas Tpynoemkoctb — 108 4., 3 3.e.
6. @opmMa KOHTPOJISI — 3a4eT, K/p

AHHOTANMSA
K padoueii nporpamme aucuumiinubl (moayJsi) 51.B.02./1B.02.02 «/IluarnocTuka napaMeTpoB HAHOMATEPHUAJIOB U
HAHOCTPYKTYp»

1. IHens u 3a0auu oceoenus OucyunIUHbL (M00Y11)

ens wu3ydeHWs] AUCUUIUIMHBI JaTh MPEACTaBICHHE OO0 OCHOBHBIX TNPHHIMIIAX COBPEMEHHBIX (HH3HUSCKUX
METOJIOB, HCIIOJIB3YEMbIX JUIS TUATHOCTUKU HAHOMATEPHAIOB, M OCOOCHHOCTAX HMX MPUMEHEHHUS ISl UCCICIOBAHUS
Pa3IUYHBIX THIIOB HAHOCTPYKTYP.

3a1aun JUCIUILINHGL:

- MOJrOoTOBKAa OakamaBpa K OCBOCHHIO (HU3MYECKUX H (UIUKO-XMMHUYECKHX OCHOB METOJOB U METOJIUK
JMUATHOCTHKH XapaKTEPUCTHUYCCKUX pPa3sMEPOB, XHMHUYECKOrO W (Pa30BOTO COCTaBa, CTPYKTYPHBIX I[1apaMeTpPOB U
(YHKIIMOHAIBHBIX CBOWCTB(AJIEKTPO(U3UUECKHE, ONTHIECKUE, TePMOrajJbBaHOMArHUTHbIE, MAaTHUTHbIE) HAHOMATEPHAJIOB
U HAHOCTPYKTYP;

- MOJArOTOBKa OakajgaBpa K OCBOCHHUIO (DM3MKO-TEXHOJIOIMYCCKHMX IPOICCCOB, JICXKAINIUX B OCHOBE METOJIOB U
METOJIMK JTUATHOCTHKU XapPaKTEPHUCTUUCCKUX Pa3MEPOB, XUMHUECKOTO U (ha30BOrO COCTaBa, CTPYKTYPHBIX MapaMETPOB H
(yHKIMOHATIBHBIX CBOMCTB(3JIEKTPOPHU3NUECKHE, ONTHYECKUE, TEPMOTAaTbBAHOMATHIUTHBIE, MAarHUTHBIE) HAHOMAaTEPHAIOB
U HAHOCTPYKTYP;

- moarotoBka OakamaBpa K OCBOCHHIO METOJAMH CTATHCTHYECKOW OOpabOTKH pe3yibTaTOB M OLCHKU
MOTPEITHOCTH U3MEPCHUIA.

V3ydeHue OWCHUIUIMHBI HANPABICHO HA TMOJTOTOBKY CIEIMATMCTOB, CIOCOOHBIX pEmaTh 3aJadyd, BO3ZHHUKAIOIIUC IPH
MPOU3BOJICTBE W OSKCIUTyaTallMd W3JCIUN SJICKTPOHUKA W HAHOJJICKTPOHHKH C YYeTOM OOJIACTH, THUIIOB W 3alad
po(eCCHOHATBHOM ETEIFHOCTH B COOTBETCTBHH C MPO()ECCHOHATLHBIMU CTAHAAPTAMHU:



- 40.058 «MHXeHep-TeXHOJOr MO MPOM3BOJACTBY HU3JAEIUN MHUKPODIEKTPOHUKH», KOTOPBIA YTBEPXKIAEH INPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunroctoM Poccun 29.07.2019 Ne55439;

- 40.104 «CrnenuanucT MO M3MEPEHHI0 MapaMeTPOB M MOAMUGHUKAINHA CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP»,
KOTOPBII yTBepxkaeH npukazoM MuuTpyna Poccum ot 07.09.2015 Ne593n (B pemakumu, BBeIeHHOH B AEWCTBHE C
20.01.2019 r. mpuka3zom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad MuntoctoMm Poccun 23.09.2015 .
Ne38983.

2. Mecmo oucyunaunsl (moodynsn) ¢ cmpykmype OIIOII BO

JlucuuiuinHa OTHOCHTCSI BapHaTHUBHON wacth Oyoka 1 muciurmineH mo Beibopy- 51.B.02.J1B.02.02 y4eGHOro
laHa mo HampasieHuto mnojaroroku BO 11.03.04 DnexkTpoHuKa M HaHOAJIEKTPOHUKA, Mpoduib: «CoBpeMeHHbIE
nH(pOpPMaLMOHHbBIE TEXHOJIOTHH B 3JIEKTPOHHOW TEXHUKE.

[IpenogaBanue AUCUUIUIMHEL 0a3UpyeTCsl Ha 3HAHUSX, NMOJYYSHHBIX NPU M3YYSHHUH TUCLUILIMH: «MareMaTHKay,
«Dmuka», «MeTposorus, CTaHIapTH3ALUs W TEXHUYECKHE H3MEpEHUs», «MarepHansl >ICKTPOHHOH TEXHHKW»,
«KOMITOHEHTBI 3NIEKTPOHHON TEXHUKN», «OCHOBBI TEXHOJIOTHH 3JEKTPOHHOM KOMIIOHEHTHOW 0a3bl», «CKaHWpyromas
30H0Bas MHUKpOCKOmHs», «[IpakTWka 1O TMOJy4YEeHHIO INMEPBHUYHBIX YMEHHH W HAaBBIKOB HayYHO-HCCIIEIOBATEIbCKOU
JIESITEIIEHOCTI.

OcBoenne y4eOHOM TMCIUILIMHBI TUarHOCTHKA apaMeTpOB HAHOMATEPHAJIOB U HAHOCTPYKTYP, HEOOXOAUMO JUIst
MOCJIEAYIONIETO M3YYCHHS JUCHUIUIMH: «ATOMHO-30HJIOBasi TOMOrpadusi HaHOMATepHaloB W  HAHOCTPYKTYP»,
«KopryckymasipHO 30HI0Bas HAaHOTEXHOJOTHs», «DH3MKa MOITYHNPOBOJHUKOB M IIONYNPOBOJHUKOBBIX HAHOCTPYKTYPY,
BBITMIOJTHEHHUSI BBITYCKHON KBadM(PUKAIMOHHOW paboThl W mNpuHOOpeTeHUs 3HAHWH, YMEHHH U HaBBIKOB YAaCTUYHO
MIPOJIEMOHCTPUPOBATH clieAytomue o0o0ieHHbIe TpyaoBbie pyHkuuu (OTD):

° Pa3paboTka €OMHWYHBIX TEXHOJOTHYECKHUX IIPOIECCOB M PEKOMEHIAUMH 10 YCTPAaHEHHIO W
MPEeAYNpPeKICHUIO OpakoB B MPOW3BOJACTBE W3JETUH MHUKPOIIEKTPOHUKH (TipodeccuoHanpHbii  cranaapt 40.058
«HXeHep-TEeXHOJIOT MO MPOU3BOJICTBY M3ICIHI MHKPOIICKTPOHHKIY, KO B, ypoBeHb KBaH(UKau 6).

° Pa3paboTka THMOBBIX TEXHOJIOTHUECKHUX IPOLECCOB U MJIAHUPOBOK PabOYMX MECT M IPOU3BOJCTBECHHBIX
YYacTKOB Ha MPOM3BOJICTBE M3/IEJINIl MUKPOIIEKTPOHUKH (TipodeccnoHanbHblii crannapT 40.058 «MHxeHep-TexXHOIor 110
NPOU3BOCTBY U3JCIHIA MUKPOIICKTPOHUKIY, KOA C, ypoBeHb KBanupukauuu 6).

° CoBepIICHCTBOBaHKE TIPOLIECCOB M3MEPEHUI ITapaMeTpoB M MOAM(UKAINU CBOMCTB HAHOMAaTepUaloB U
HaHOCTPYKTYp (mpodeccronanbhbiii cranaapt 40.104 «Cnenpaiict no U3MEpEeHHUIo apaMeTpoB U MOJU(UKAIIMN CBOMCTB
HAHOMATEePHAJIOB U HAHOCTPYKTYp», ko1 C, ypoBeHb KBanupHKaiuu 6).

3. Tpebosanus Kk pe3yiomamam 0ce0eHus OUCUUNIAUHDBL (MOOY)

B cootBerctBrn ¢ ®T'OC BO wm OIIOII BO Hampasnenus mnoxnroroBku BO 11.03.04 DnexkrtpoHuka u
HAHORJIEKTPOHHKA M3YUCHNE AUCIUTUINHBI (MOIYI) U3MEPEHHUS TapaMeTpoB U MOTU(HKAIHNI CBOIICTB HAHOMATEPHAJIOB H
HaHOCTPYKTYp HANpPaBJICHO Ha YaCTHYHOE (POPMHUPOBAHKE HIEMEHTOB CIIEAYIOIIEH KOMIICTCHITUH:

MK-3. CnocoOeH BBINOIHATE pPabOTBl MO TEXHOJOTHUYECKOW IMOATOTOBKE IPOM3BOJCTBA MATCPHAIOB W HW3ICIIHIA
ANEKTPOHHON TEXHUKH

4. Cooeporcanue oucyunaunst (Mooyna)
Tema 1. MeTposiorndyeckue acrekThl IMarHOCTHKY NapaMeTpoB HAHOMATEpUaIOB U HAHOCTPYKTYP
Tema 2. luarHOCTUYECKUE METO/IbI KOHTPOJISL XapaKTEPUCTUUECKUX Pa3MepOB, MOP(OJIOTHH TOBEPXHOCTH, CTPYKTYPBl H
COCTaBa HAHOMATEPHAJIOB U HAHOCTPYKTYP
Tema 3. JlnarHOCTHIECKHE METO/BI KOHTPOJIISI EKTPO(YUINIECKHUX MTapaMeTPOB HAHOMATEPHAIOB X HAHOCTPYKTYP
Tema 4. MeToabl AMAarHOCTUPOBAHUS 30HHOU CTPYKTYPBI
Tema 5. [luarHocTHIECKHE METOIBI KOHTPOJISI MarHUTHBIX CBOMCTB HAHOMATEPHAJIOB 1 HAHOCTPYKTYP
5. Obmas Tpynoemkoctb — 108 4., 3 3.e.
6. @opmMa KOHTPOJIS — 3a4eT, K/p

AHHOTAaLUA
K padoueii nporpamme aucuuniaunsl (MoayJs) 51.B.03.01 «<MndopmanmnoHHblie TEXHOJIOTHH B IPOEKTHPOBAHUH U
KOHCTPYHPOBAHUHM M3/1€/IUI JJIEKTPOHUKH U HAHOJIEKTPOHUKH»

1. Ilend u 3a0auu oceoenus oucyunaIunvl (Mo0yis)

Lenp w3ydeHUs MUCHMILIMHBI (MOIYIs): (JOPMHPOBAHUE Y CTYJCHTOB 3HAHWI U YMCHUWM, HEOOXOAMMBIX JUIS YIIPABICHHS
WHPOPMALMOHHBIMUA CHCTEMAaMH OpPTaHM3alluM, JOCTH)KCHHMS €€ CTPATCrHYeCKUX IeNiei, TIPaMOTHOTO TMPUMCHEHUS
COBPEMCHHBIX HMH(DOPMAIMOHHBIX TCXHOJOTHI B  OpraHU3alUH MPOU3BOJCTBA M3JCIUNA JJIEKTPOHUKU U
HAHORJICKTPOHUKH, (POPMUPOBAHUS CHCTEMBbI HH(POPMAITMOHHOTO 00SCIICYCHHUS YIIPABICHHS JODKHOTO Ka4eCTBa
3anauu U3y4YeHUs AUCIUTLTUHBI (MOIYJIIA):

-[lorMMaTs OCHOBHBIE BO3MOXKHOCTH W TEHIEHIIMH PAa3BUTHSA HHPOPMAIIMOHHBIX

TEXHOJIOTHH ;

-MIMeTh HaBBIKHM PabOTHI B paMKax OTACIbHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA,

-MIMeTh CIMOCOOHOCTh TMPHUMEHSATH MOJNydeHHBIC 3HAHWSA [UIsl PEUICHHWS THWIIOBBIX 3alad BBHIOOpA H

MIpUMEHEHMS HHPOPMAIIMOHHBIX TEXHOJOTHA B OpTraHU3aIlliyd  TPOW3BOJCTBA M3ICTHI dJIEKTPOHUKH H

HaHOYJICKTPOHUKH;



W3y4yeHne AMCUMIUIMHBI HANpaBlICHO Ha NOATOTOBKY CIELHAJIMCTOB, CHOCOOHBIX pElIaTh 33Ja4d, BO3HHUKAIOLIME IPU
MPOU3BOJCTBE M SKCIUTyaTallMM W3ICIMH JJIEKTPOHMKH W HAHOZIEKTPOHMKM C YYETOM OOJIaCTH, THUIIOB M 3ajad
po(eCCHOHANBHOMN NESITENFHOCTH B COOTBETCTBUH € MPO(ECCHOHATBHBIMU CTaHIapTAMU:

- 40.058 «MmXeHep-TeXHOJOT IO MPOM3BOJACTBY H3JACIUH MHKpPODJIEKTPOHUKH», KOTOPBIH YTBEPKIACH IPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoan MuntoctoM Poccnu 29.07.2019 Ne55439;

- 40.104 «CrnenuanucT MO0 M3MEPEHHI0 MAapaMeTPOB M MOAWUGHUKAINH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP»,
KOTOPBIN yTBepxkaeH npukazoM MmuaTpyna Poccum ot 07.09.2015 Ne593n (B pemakumm, BBeIeHHOH B IEWCTBHE C
20.01.2019 r. mpuxazom Muntpyaa Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunst (moodynsn) ¢ cmpykmype OIIOII BO

JlucuuruiiHa OTHOCHTCS K BapHAaTUBHOW 4yacTH OJoka 1 y4eOHOro IUiaHa Jajis MpernoJaBaHUs AMCIUILTUHBI(MOMYJIS) IO
BeOOpY 61.B.01.1B.01.01.

[Ipu ocBOeHHMH IWCIUILIMHBI OOYYAIOUIMICS CMOXET MPOJEMOHCTPHUPOBATh CIEIyIONHe O0OOOIICHHBIE TPYIOBBIE
¢yakann (OTO):
° Pa3paboTka TpYyNIOBBIX  TEXHOJIOTHYECKHX  IIPOIECCOB W  MOAEPHHM3AIMS  TPOW3BOACTBA  HM3JEIHU
MHUKPOAJIEKTPOHUKH  (TpodeccrnoHanbHbll  cranmapt  40.058  «MHXKeHep-TeXHOJIOT 1O TPOW3BOACTBY  HM3ACTHA
MHKPOSJIEKTPOHUKNY, KOIl D, ypOBEHB KBAIH(UKAIINH 7).
° PykoBOACTBO TOApa3fCICHUSIMUA MO HU3MEPCHHUSAM IapaMeTpOB U MOJTU(PHUKAIIMKA CBOWCTB HAHOMATEPHAJIOB U
HAHOCTPYKTYp (mpodeccuonanbubiii crannapt 40.104 «CrienuaiucT mo U3MEPEHHIO MMapaMeTpoOB U MOIU(UKAIIUN CBONCTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP», Koa D, ypoBeHb KBau(UKAUH 7).

3. Tpeboeanus Kk pe3yromamam 0ce0eHUs OUCUUNIAUHDBL (MOOYA)
[Tpouecc n3y4yeHus QUCUUILIMHBI HANpaBJieH Ha (GOPMHUPOBAHUE HIEMEHTOB CIIEIYIONINX KOMITETSHIUNI:
-- CriocobeH pa3pabaThiBaTh TEXHOJOTHYECKYIO NTOKYMEHTAIMIO HAa MPOCKTHPYEMBIE YCTPOWCTBA, MPHUOOPHI M CHCTEMBI
anexTponHoi texuuku (I1K-3);
- ['oTOB OCYILECTBIIATh AaBTOPCKOE COMPOBOXICHUE pa3padaThIBAEMbIX YCTPOWUCTB, NPUOOPOB M CHUCTEMBI AJIEKTPOHHON
TEXHUKH Ha dTalax MPOeKTUpoBaHus u npoussoictea (ITK-5)
-Crocoben  pa3pabateiBath 3G (HEKTHBHBIE aNTOPUTMBI pelIeHUS CGHOPMYIUPOBAHHBIX 3a1ad4 C HCIIOJIb30BAHHEM
COBPEMEHHBIX SI3BIKOB MPOTPAMMHUPOBAHUS U 00ECIIEYNTD MX MporpaMMHyto peanusanuio(ITK-7)
B pe3ynbraTe 0OCBOCHUS TUCIHMILIMHBI 00YyJaIOMIANACS TOJDKCH:
3HaTh:
-METOJbl OTPAOOTKK BHEIPCHUS HOBBIX MAaTEPHATIOB, TEXHOJIOTHYCCKUX IPOIIECCOB U 00OPYIOBaHHUS IMPOU3BOJCTBA
n3aennid Mukpooanekrponuku IK-3.1.
-METO/IbI aBTOPCKOTO COMPOBOXKICHUS pa3padaTbiBaeMbIX u3aeanid MukposnekTpornku ITK-5.1.
-MeTOJIBI Pa3paboTKH 3((HEKTUBHBIX AITOPUTMOB pPEIIeHHs HayqHO-HccinenoBaTenseknx 3amad IMK-7.1.
YMers:
-pa3pabarbiBaTh TEXHOJOTMYECKYIO NOKYMEHTAI[HIO HAa NPOCKTUPYEMble YCTPOHCTBA, MPUOOPHI U CUCTEMbI DJICKTPOHHOM
texauku ITK-3.2.
-aHAJTM3MPOBATh MPUYUHBI Opaka BhITyCKaeMbIX H3esuit MukpoasiekTponuku MK-5.2.

-HCTOJIb30BATh AITOPUTMBI  PEUICHHS HCCIEA0BATENILCKMX 33Jad C HCIOJIb30BAHUEM COBPEMEHHBIX  SI3BIKOB
nporpammupoBanus IIK-7.2.
Buanets:

-HaBBIKAMH OPTaHU3aIUH IPOBEACHUS padoT mo moarotoske mpoussoactea MMK-3.3..

-HaBBIKAMH MOJI'OTOBKH JIe(DEKTHBIX BEIOMOCTEN YCTPOHCTB, MPUOOPOB U cucTeM 3ekTponHor TexHuku IMK-5.3.

-HaBBIKAMH Pa3pabOTKH CTPATETUU U METOIOJIOTUU HKCCIICAOBAHMSI U3JICTUI MUKPO- 1 HaHOAIeKTpoHukH [TK-7.3.
4. Cooeporcanue oucyunaunvt (Mooyna)

Tema 1. MadopMarimoHHbIe TEXHOIOTHH KaK HHCTPYMEHT ()OPMHUPOBAHHS YIPABICHIESCKHX PEIICHUH.

Tema 2. UapopMannoHHBIE TEXHOJIOTHH B OPraHU3AINHN IIPOU3BOACTBA HIICKTPOHHOM TEXHUKN

Tema 3. MapOpManmOHHBIE TEXHOIOTHHN YIIPABICHUS PEATIPHSITAEM

5. O6mas Tpynoemkoctb — 144 4., 4 3.e.

6. @opmMa KOHTPOJIsSI — dK3aMeH

AHHOTAIIMA
K padoueii nporpamme qucuumaHbl (Moayas) b1.B.03.02 «<MudopMannoHHO-KOMMYHUKAIHOHHBIE TEXHOJIOTHH 1
HH(OpMAIHOHHASI TPAMOTHOCTH B IPog)ecCHOHATILHOM 1eATEJILHOCTHY

1. Ilens u 3a0auu oceoenus oucuyuniunovl (MoOyis)
Heasb:
H3yYeHHE OCHOB COBPEMEHHBIX CIIOCO00B 00paboTKH MHPOPMALINH C UCTIONBE30BAHIEM CPEJICTB BEIYUCIUTEILHON
TEXHUKH, 3HAKOMCTBO C MOMYJISIPHBIMH IIPOTPAMMHBIMHE MIPOAYKTaMH, TPUMEHIEMBIMA KaK B MHOKCHEPHBIX pacyeTax, Tak B
O(HCHBIX TEXHOJIOTHAX.
3agaum:
®  JaTh CTyACHTaM OCHOBHBIC IMOHATHSA B 00JIACTH HHPOPMAIMOHHO-KOMYHUKAIIHOHHBIX TEXHOJIOTHI;



®  [I03HAKOMUTb C COBPEMEHHBIMH crocobamu 00pabOTKM HMHGOPMAIMH C HCIOJIb30BAHHEM BBIUYUCIUTEIHLHOM
TEXHUKH
e  laTh HaBBIKK PAa0OTBHI CO CIHEHUATbHBIM TMPOrPAMMHBIM OO0ECIEYCHHUEM, HCIOIb3YEMbIM B AJIEKTPOHHOMN
MPOMBIIICHHOCTD;
JlucuMIuiMHa HarpasjieHa Ha [MOJrOTOBKY CIIEIIMAIIMCTOB C YYETOM MPO(eCCHOHATIBHBIX CTAHAAPTOB:
e 40.058 «MHXEHEP-TEXHOJOT 0 MPOWU3BOACTBY HM3IEIHUN MHKPOIJICKTPOHUKNY», KOTOPHIH YTBEP)KIEH MPHKA30M
Muntpyna Poccun ot 03.07.2019 Ned80n u 3apeructpuposan MuntoctoM Poccun 29.07.2019 Ne55439;

2. Mecmo oucyunaunsl (moodynsn) ¢ cmpykmype OIIOII BO
Jucnumivza « 1HpOpMaMOHHO-KOMYHHUKAIIHOHHBIE TEXHOJIOTHU ¥ MH(POPMAIMOHHAsI TPaMOTHOCTh B TPO(ECCHOHATBLHOM
JIeSITENIbHOCTHY) TIPEeJHa3HaueHa Juis CTYAEHTOB OYHOH (opMbl 00ydeHuss No HampapieHuto noarorosku 11.03.04
DJIeKTpOHMKAa W HaHODJEKTPOHHMKA, 2 cemecTpa, | Kypca M OTHOCUTCS K IMCUMIUIMHAM B 4YacTH, (OpMHUpyeMoi
y4acTHHKaMH 00pa30BaTeIbHBIX OTHOIICHHH.
OCHOBOI1 17151 M3y4CHHS TaHHOH ANCIMIUINHBI SABISIOTCS KypPCHI:
. «MHpopmMaTHKay,
° «MareMaTHUeCKHI aHATN3)
Kypc «MHbOpMaIIMOHHO-KOMYHHUKAIIMOHHBIE TEXHOJOTUH W HMH(POPMAIMOHHAS TPAaMOTHOCTh B IPOQECCHOHATHHON
JIESITEIFHOCTH» HEeoOXoanM il (OPMHPOBAaHUS YITyOJICHHBIX 3HAHMH NpPH TMOATOTOBKE CIIEIHAINCTOB B 00JACTH
COBPEMEHHOM AJIEKTPOHHOU MPOMBIIIJIEHHOCTH U HAHOTEXHOJIOTHH.
ITpu ocBOEHMHU TUCHHUILIMHBI 00YYaIOMIMICS CMOXKET YaCTHYHO IIPOAEMOHCTPUPOBATH CJIEyIOIINe 0000IIEHHbIE TPY/JOBbIC
¢yukimn (OTOD):
° Pa3zpaboTka €IMHUYHBIX TEXHOJOTHYECKUX IPOIECCOB M PEKOMEHJAIMK M0 YCTPAHEHHIO U MPEIYyIpPexIACHUIO
OpakoB B MPOU3BOJCTBE HU3IEIUNA MHUKPOINEKTpOHUKH (mpodeccuoHanbubiii cTtanmapt 40.058 «HkxeHep-TeXHOIOoT Mo
IIPOM3BOJICTBY M3 MUKPOIICKTPOHUKI», KOIl B, ypoBeHb kBanmmdukanuu 6).
° Pa3paboTka TUMOBBIX TEXHOJIOTHYECKHX MTPOIIECCOB M INIAHUPOBOK pabOUYNX MECT W MPOHU3BOICTBEHHBIX y4aCTKOB
Ha TPOM3BOJCTBE W3JICIHNA MHKPOIICKTPOHUKH (mpodeccronampHbll cTanmapt 40.058 «HKeHep-TeXHOIOT 1o
MIPOM3BOJICTBY M3 MUKPOIICKTPOHUKI», KOoJl C, ypOBEeHb KBATU(PHUKALUH 6).

3. Tpeboeanus Kk pe3yromamam 0ce0eHUus OUCUUNIAURDBL (MOOYA)
Iporece U3yUYeHHs AUCIUILIHHBI HANIPABJICH Ha ()OPMHUPOBAHUE DJICMEHTOB CJICAYIOIINX KOMIICTCHIIMA B COOTBETCTBHHU C
®I'0OC BO u OITOIT BO no ganHOMY HampaBiIeHHIO MOATOTOBKU:
npogeccuoHaAIbHbIX KOMIMETEeH I
®  CHOCOOHOCTH BBITIONHATH PAOOTHI MO TEXHOJIOTMUECKOH IMOATOTOBKE IPOW3BOJACTBA MAaTepUalOB M
u3ienuii anekTpornoi Texauk (ITK-3).

B PE3YJbTAaTEC OCBOCHUA JUCHUIIJIMHBI CTYACHT JOJIKCH!

3HaTh:

e  MPHHIUN yYeTa BHJIOB U 00HEMOB IMPOU3BOICTBECHHBIX PadoT.
Ymern:

®  OCYIIECTBIJIATH PErIIAMEHTHOE 00CITy:KUBaHHE 000PYIOBaHUSI.
Baanern:

® HaBBHIKAMH HACTPONKH BBICOKOTEXHOJIOTHYECKOTO OOOPYIOBAaHUS B COOTBETCTBUH C IIPaBHIAMH
HaCTPOUNKH.

4. Cooepitcanue oucyunnunst (Mooyns)
Tema 1. MHpOpMaIOHHBIE TEXHOJIOTUH U CUCTEMBI
Tema 2. TeneKOMMYHHKAIIMOHHBIE TEXHOJIOTUH B IPO(ECCHOHANBLHOM eI TeIbHOCTH
Tema 3. BeruncianTenbHble MaTeMaTHYECKHE MTAKEThI
5. O6mas Tpynoemkocts — 180 u., 5 3.e.
6. ®opmMa KOHTPOJISI — DK3aMeH

AHHOTAIUS
K pa6oueii nporpamme qucuunanabl (Moayasn) b1.B.03.03 «kKoMnboTepHOe MOAeIMPOBAHIE TEXHOJIOTHYECKHX
MPOLECcCOB JIeKTPOHMKH M HAHOIIeKTPOHUKH»

1. I]ens u 3a0auu oceoenus oucyuniunot (Mooyis)
Henp wu3yyeHHsi OHCHMIUIMHBI SBIIeTCS (OPMUpPOBAaHHME Y CTYISHTOB 3HAHMH W YMEHHHA B 00JacTu
KOMITBIOTEPHOT'0 MOJICTTUPOBAHUS TEXHOJIOTHYECKUX MPOIIECCOB MUKPO- M HAHOAJIEKTPOHHKH.
3agaya QTUCHUIUIMHBI - TIOJTOTOBKA OaKangaBpa K OCBOCHHUIO TEOPETHUECKUX 3HAHWH U TIEPBUYHBIX MPAKTHUECKHUX
HABBIKOB 10 OCHOBAaM KOMIIBIOTEPHOTO MOCTHPOBAHUS (PU3HUECKUX U (PU3UKO-XUMHUCCKUX MPOIIECCOB, UCIIOIb3YEMbIX
JUTSL CO3JTAaHUS U3JICIIUN DIIEKTPOHUKH M HAHOJIEKTPOHUKH.



W3y4yeHne AMCUMIUIMHBI HANpaBlICHO Ha NOATOTOBKY CIELHAIMCTOB, CHOCOOHBIX pElIaTh 33Javyd, BO3HHUKAIOIIME IPU
MPOMU3BOJCTBE M SKCIUTyaTallMM W3ACIMH JJIEKTPOHMKHM W HAHOZIEKTPOHMKM C YYETOM OOJIaCTH, THUIIOB M 3ajad
podeCCHOHANBHOMN NESITENbHOCTH B COOTBETCTBUH € MPO(ECCHOHATBHBIMU CTaHIaPTAMHU:

- 40.058 «MmXeHep-TeXHOJOT IO MPOM3BOJACTBY H3JCIUH MHKpPOIJIEKTPOHUKH», KOTOPBIH YTBEPKIACH IPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoan MuntoctoM Poccnu 29.07.2019 Ne55439;

- 40.104 «CrnenpanucT MO0 M3MEPEHHI0 MAapaMeTPOB M MOAWU(HUKAIINH CBOWCTB HAHOMATEPHAJIOB W HAHOCTPYKTYP»,
KOTOpPBII yTBepxkaeH npukazoM MmuaTpyna Poccum ot 07.09.2015 Ne593m (B pemakumm, BBeIeHHOH B AEWUCTBHE C
20.01.2019 r. mpuxazom Muntpyaa Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunsl (mooynsn) ¢ cmpykmype OIIOII BO

HucnummHa «  KoMIbIOTEpHOE  MOJEIUPOBAaHME TEXHOJOTMYECKHX TIPOLIECCOB B JJIEKTPOHUKE U
HAHORJICKTPOHHKE» BKIIFOUCHA B BapHaTHBHYIO 4acTh Onoka 1 51.B.03.03. y4eOHOrO ImIaHa 1Mo HaIpaBICHUIO MMOITOTOBKH
BO 11.03.04 DnexTpoHHUKa U HAHOAIIEKTPOHHKA POodmitb: «CoBpeMeHHbIE HH(POPMAIIMOHHBIC TEXHOJIIOTHH B 3JICKTPOHHOM
TEXHHUKE».

[IpenogaBanue AWCHUIUIMHBI 0a3WMpyeTCsl HAa 3HAHWAX, IOMYYEHHBIX NPH HM3YYECHHH JUCIUIUIHH(MOIYIEH):
"Marematuka", "®wuznka (obmas)", " WH)OpPMAIMOHHO-KOMYHHKAIMOHHEIE TEXHOJIOTHH W WH(POPMANHUOHHAS
IPaMOTHOCTh B MPO(ECCHOHATBHOHN IeATSIEHOCTH .

OcBoeHue yueOHOW NPOrpaMMbl AWCIMIUIMHBI (MOZYJISl) KOMIIBIOTEPHOE MOJEIHPOBAHHE TEXHOJIOTMYECKUX
MIPOIIECCOB EKTPOHUKH WU HAHOIJIEKTPOHUKH, HEOOXOAMMO IS IMOCIEAYIOIIEro M3Y4YeHHs IUCIMIUIMH (MOAyIeil): «
"OCHOBBI KOHCTPYHUPOBAHUSI M TEXHOJOTHH MPOU3BOJICTBA DIEKTPOHHBIX CPeACTB"», « OCHOBBI TEXHOJOTHH JJIEKTPOHHON
KOMITOHEHTHOH 0a3bl», , a TaKkkKe JUisl BBIIOJHEHHUS KypPCOBBIX Pa0OT, BBIMOJHEHHsS BBIMYCKHON KBaJH(UKAIMOHHOW
paboTel W TPHOOpETeHHWA 3HAHWH, YMEHMH ¥ HaBBIKOB, KOTOpBIE TIO3BOJIAT OOydYaromeMycsl YacTUYHO
MIPOJIEMOHCTPUPOBATH clieAytomue 00o0IeHHbIe TpyaoBbie pyHknn (OTD):

° Pa3zpaboTka eAMHMYHBIX TEXHOJOTMYECKMX IIPOLECCOB M PEKOMEHAALMH 10 YCTPaHEHHIO U
NIPEAYNPEXICHUI0 OpakoB B MPOM3BOJCTBE M3JENUI MHUKPOINEKTPOHUKH (npodeccnonansHblil cranmapt 40.058
«MHKeHep-TEeXHOJIOT 10 POU3BOACTBY U3JIEIHNA MUKPOIIICKTPOHUKIY, KOA B, ypoBeHb kBanmudukauuu 6).

° Pa3paboTka THIOBBIX TEXHOJIOTHYECKHX IPOLECCOB U IJIAHUPOBOK PabOYMX MECT M MPOU3BOJCTBEHHBIX
YYacTKOB Ha MPOM3BOJCTBE M3/l MUKPOINEKTPOHUKH (TpodeccnoHanbublii crannapt 40.058 «/HxeHep-TexXHOIIOoT 110
MPOU3BOACTBY U3/ACIUIA MUKPOIICKTPOHUKIY», KOoA C, ypoBeHb KBanuuKauuu 6).

° CoBepIICHCTBOBAaHNE TPOIIECCOB U3MEPEHUI MapaMeTpoB M MOAM(MUKAINK CBOMCTB HAHOMATEpUAIIOB U
HaHOCTPYKTYp (mpodeccronanpubiii cranaapT 40.104 «Crienuanuct mo U3MEepeHHIO TapaMeTPOB U MOIU(PUKAIIUN CBOWCTB
HAHOMATEPHUAIOB M HAHOCTPYKTYp», KoJ C, ypoBeHb KBaMHpHUKAIHH 6).

3. Tpeboeanus K pe3ynromamam 0ce0eHUA OUCYUNIUHBL (MOOYI)

B cootrBerctBun ¢ ®I'OC BO u OIIOII BO nanpaBnenuss mnoxarotosku BO 11.03.04 DOnextpoHuxka u
HAHOAJIEKTPOHHUKA M3Y4YE€HUE TUCLUIUIMHBI KOMIBIOTEPHOE MOAEIMPOBAHUE TEXHOJOTUUYECKUX MPOLECCOB IIEKTPOHUKU U
HAHOYJIEKTPOHUKHU HANPaBJIeHO HA (OPMHUPOBAHHE JIEMEHTOB CJIEIYIONINX KOMIIETEHIIUH:

ITK-1. Cnocoben crpouts npocreimme Gu3nuecKue 1 MaTeMaTHIeCKUe MOJIENN IPUOOPOB, CXEM, YCTPOMCTB M YCTAaHOBOK
JJIEKTPOHUKH W HAHOBJIEKTPOHHMKH Pa3MYHOrO (PYHKIMOHAIBHOTO Ha3HA4YEHWs, a TaKKe MCIOJIb30BAaTh CTaHIAPTHBIC
IIPOrpaMMHBIE CPEJCTBA UX KOMIIBIOTEPHOTO MOJCIUPOBAHUS

4. Cooepicanue oucyunnunst (Mooyns)
Tema 1. BBenenue B IUCUUILIMHY
Tema 2. OcoOeHHOCTH TPUMEHEHHE KOMIBIOTEPHOTO MOIEINPOBAHUS
Tema 3. MeTo10510THSI KOMITBIOTEPHOTO MOZIETHPOBAHUS.
Tema 4. O6paboTKa pe3ysIbTaTOB KOMIIBIOTEPHOTO MOAEINPOBAHUS
Tema 5. MoaenupoBaHye OTAEIbHBIX 0a30BBIX MPOLIECCOB MUKPO- U HAHO3JIEKTPOHUKU
5. O6mas Tpynoemkocts — 108 4., 3 3.e.
6. ®opmMa KOHTPOJISI — DK3aMeH

AHHOTAIUSA
K pa6odeii mporpamme aucuuminHbl (Moayaias) b1.B.03./1B.01.01 «CoBpemennbie nHpOPMANHOHHBIE TEXHOJOTHH a
OpPraHu3anMy MPON3BOACTBA 31eKTPOHHOI TEXHUKH»

1. I]ens u 3a0auu oceoenus oucyuniunot (Mooyis)

Heas: dopmMupoBaHHe 3HAHUH M HABBHIKOB B O0JACTH NMPHUMEHEHHS COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHIl B
00J1acTH HayYHBIX UCCJICIOBAHUH U IPOU3BOACTBA M3ACTHA MUKPO M HAHOAJICKTPOHHKH.
3apaun:
e  chopMHpPOBATE OCHOBHBIE 3HaHMA B O0OJACTH CICHHAIN3UPOBAHHBIX HH(DOPMAIMOHHBIX TEXHOJOTHH U
0COOEHHOCTEH MX MPUMEHEHHUS B TIPOU3BOCTBE



e  JaTh HABBIKM MPHUMCHCHHS COBPEMCHHBIX HH(GOPMAIIMOHHBIX TEXHOJOTMH B 00JACTH OSJCKTPOHHUKH U
HAHOJJIEKTPOHUKHU
®  [03HAKOMHUTH CTY/ACHTOB C IPOrPAMMHBIM 00ECIIEYEHHEM sl aBTOMATH3AI[IH TIPON3BOJICTBEHHBIX ITPOIIECCOB
JlucuMIuinHa HarpasjieHa Ha [MOJrOTOBKY CIIEIIMAIIMCTOB C YYE€TOM MPO(eCCHOHATIBHBIX CTAHAAPTOB:
e 40.058 «MHXEHEP-TEXHOJOT IO MPOW3BOACTBY HM3IEIUN MHKPOIJICKTPOHUKNY», KOTOPHIH YTBEpP)KIEH MPHKA30M
Muntpyna Poccun ot 03.07.2019 Ned80n u 3apeructpupoan MuntoctoM Poccnn 29.07.2019 Ne554309;

2. Mecmo oucyunaunst (moodynsn) ¢ cmpykmype OIIOII BO

Jucnuminba «CoBpeMeHHbIE MH()OPMAIMOHHBIE TEXHOJOTMH B OPTaHM3allMH IPOM3BOJACTBA OJJIEKTPOHHOW TEXHHMKI)
MpeaHa3HAYCHA I CTYACHTOB OYHOW (opMBI OOy4YCHHs MO HampaBieHuto noArotoBku 11.03.04 DnekTpoHuka u
HAHOYJIEKTPOHMKA, 3 ceMecTpa, 2 Kypca M OTHOCUTCS K IUCLUIUIMHAM B YacTH, (GopMHpyeMo#l ydacTHUKaMHU
00pa30BaTeNIbHBIX OTHOIIICHHIA.
OCHOBOI1 1151 M3y4CHHS TaHHOHW ANCIMIUIMHBI SABISIOTCS KypPCHI:

e «Mudopmarukay,

e «MaremMaTHUECKUI aHATIU3»

e «MHpOopMANINOHHO-KOMYHUKAIIMOHHbIE  TEXHOJOTMHM ¥  WH(GOPMAIMOHHAs  TPaMOTHOCTb B

PO EeCCHOHANBHOMN JIESITENEHOCTI

Kypc «CoBpemeHHBIC HHPOPMAIIMOHHBIC TEXHOIOTHH B OPTaHU3aIMU MTPOM3BOACTBA ICKTPOHHON TEXHUKH» HEOOXOANM
Uit GOPMHUPOBaHMs yriIyOJIICHHBIX 3HAHMH TP MOJATOTOBKE CIELHAJIMCTOB B 00JACTH COBPEMEHHBIX HAHOTEXHOJIOTHH,
MaTepHalIOBEACHUS, B TOM YUCIIE MOTY4YeHHs (PYHKIIMOHAIBHBIX HAHOMATEPHAIOB.
ITpu ocBOEHMHU TUCHUILIMHBI 00YYaIOMIMICS CMOXKET YaCTHYHO IIPOAEMOHCTPUPOBATH CJIEyIOIINe 0000IIEHHbIE TPYJOBbIC
¢yukimu (OTD):
o Pa3zpaboTka €IMHUYHBIX TEXHOJOTHYECKUX IPOIECCOB M PEKOMEHJAIMK IO YCTPAHEHHIO U MPEAYyIpPexACHUIO
OpakoB B NPOW3BOJCTBE M3JEIUH MHUKPOIIEKTPOHHUKH (mpodeccroHambHblii cTangapt 40.058 «mKeHep-TeXHOIOT 110
MIPOM3BOJICTBY M3 MUKPOIICKTPOHUKI», KOIl B, ypoBeHb kBanmdukanuu 6).
° Pa3paboTka TUIOBBIX TEXHOJIOTHYECKUX MTPOIIECCOB M INIAHUPOBOK pabOUYMX MECT W MPOHU3BOICTBEHHBIX y4aCTKOB
Ha TPOM3BOJCTBE W3ICIHA MHUKPOIICKTPOHUKH (mpodeccronampHblil cTanmapT 40.058 «/mxeHep-TeXHOIOT 1o
MIPOM3BOJICTBY M3 MUKPOIICKTPOHUKI», KoJl C, ypOBEHb KBAIU(PHUKALUH 6).

3. Tpebosanus Kk pe3yibmamam 0ce0eHUs OUCUUNIAUHDBL (MOOYA)
[Iporecc m3yyeHNsT AUCIUILIMHBI HANIPaBJIeH Ha (POPMHUPOBAHNE JIEMEHTOB CJICAYIOMINX KOMIIETEHIINA B COOTBETCTBHH C
®I'0OC BO u OITOIT BO no ganHOMY HampaBJIeHHIO MOATOTOBKU:
npogeccHoHAIbHBIX KOMIIETEHIU
e  CIOCOOHOCTH BBINONHATH PA0OOTHI MO TEXHOJIOTWYECKOH MOATOTOBKE IPOM3BOJICTBA MATEPHAIOB U
u3Jieaui 31ekTpoHHoM TexHuku (ITK-3).

B PE3YJIbTAaTC OCBOCHUA JUCHUITIJIMHBI CTYACHT JOJIKCH!

3HaTh:

® MPUHIUI yYeTa BUIOB U 00HEMOB IPOU3BOJACTBEHHBIX PadoT.
YMmerh:

®  OCYIICCTBIATH PETIIAMEHTHOE 00CITy)KHBaHUE 000pYIOBAHHUS.
Baanern:

®  HaBBIKAMHM HACTPOWKHM BBICOKOTEXHOJOTHYECKOTO OOOpPYAOBaHMSI B COOTBETCTBHM C HpaBHIAMHU
HACTPOMKHU.
4. Cooepitcanue oucyunnunst (Mooynsn)

Tema 1. [Tudposas sxoHOMIKA 1 HHPOPMAITHOHHBIE TEXHOJIOTHH B MaPKETHHTE
Tema 2. UHdopManmoHHbIe TEXHOJIOTHHA B 001aCTH POU3BOJICTBA M3/IENIN DJIICKTPOHUKH U HAHODJIEKTPOHHUKH
Tema 3. HdpopManmoHHbIE TEXHOJIOTHH B 001aCTH MOAEIMPOBAHUS M Pa3paOOTKH IIEKTPOHUKH
5. O0mas Tpyaoemkoctb — 108 4., 3 3.e.
6. ®opmMa KOHTPOJISI — 3a4eT

AHHOTAIUSA
K pa6odeii mporpamme qucuumiinHbl (Moayias) 51.B.03./1B.01.02 «®@u3nka u TeXHOJI0THsI TOHKHX IJIEHOK B
3J1eKTPOHMKE U HAHOJJIEKTPOHHKe»

1. Ilens u 3a0auu oceéoenusn oucyuniunsl (Mooyis)

Hennm ocBoeHWss AUCHUIUIMHBI (Momynsa) «®Pu3Wka ©W TEXHOJNOTHS TOHKHX IUIGHOK B JJCKTPOHUKE U
HAHODYJIEKTPOHUKEY:

— u3ydeHre QU3NUYECKUX SIBJICHUH, TPOUCXOAANIMX Ha PA3IMYHBIX 3Talax Mpolecca HabUICHHUsI U POCTa TUICHOK;

— PaccMOTpPEHHE CYIIECTBYIOIIMX TEOPUH pPOCTa TOHKUX IUICHOK, COBPEMEHHBIX METOJIOB POCTa U KOHTPOJIA
KauyecTBa TUICHOK, MX BO3MOXKHOCTSIX U OTPAaHUUYEHUSX;

— U3yYCHUE B3aUMOCBS3U (PU3UUCCKUX CBOMCTB TOHKUX IICHOK CO CTPYKTYPOH M Je(PEKTaAMHU.

3agauu:



— n3yuuTh (pyHIaMeHTanbHbIC (U3MYECKHE W XMMUYECKHE 3aKOHOMEPHOCTH COBPEMEHHBIX TEXHOJIOTHUECKHX
MIPOLIECCOB HAHECCHMS] TOHKOIUICHOYHBIX IIOKPBITHH, a Takke BBIPAOOTaTh y CTYACHTOB HAaBBIKUM IIPAKTHYECKOTO
MIPUMEHEHNS TTOTyICHHBIX 3HAHUI;

— O3HAKOMHTh C (PU3NYECKUMHM OCHOBAMU M TPAKTUYECKHUMHU HABBIKAMH H3MEPEHUS JIEKTPO(YUINIECKUX
[IapaMeTpoB  Pa3IHYHBIX TOHKMX IUIGHOK; C OCHOBAMH  HamOolee MEpPCHEKTHUBHBIX H  3(P(EKTUBHBIX
CHEKTPOPOTOMETPUIECKUX METONOB KOHTPOJS NMapaMETPOB IUICHOYHBIX MOKPBITHH, a TAKXKE C BaKyyMHO-IUTA3MEHHBIMHU
TEXHOJIOTUYECKIMH TIPOIIECCAMHU.

W3y4yeHne AMCUMIUIMHBI HANpaBleHO Ha MOATOTOBKY CIELHAIMCTOB, CHOCOOHBIX pelIaTh 3aJadyd, BO3HHUKAIOIINE IPU
MIPOU3BOJCTBE U OKCIUTyaTallMM H3JENUH SJICKTPOHUKH M HAHOAJICKTPOHMKM C Yy4eToM o0JIaCTH, THUIIOB U 3ajad
npodecCHOHANBHOMN JIESITENEHOCTH B COOTBETCTBUH € MPO(PECCHOHAILHBIMU CTaHIapTaAMU:
- 40.058 «MHXeHep-TeXHOJOr IO MPOM3BOJACTBY H3JENUN MHKPOIJIEKTPOHUKH», KOTOPBIA YTBEPXKIEH INPHUKA30M
MunTtpyaa Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunroctoM Poccun 29.07.2019 No55439;
- 40.104 «CrnenuanucT 1Mo M3MEPEHHI0 MAPaMETPOB W MOAU(HUKAIINH CBOWCTB HAHOMATEPHAIOB W HAHOCTPYKTYP,
KOTOPBIH yTBepxkaeH npukazoM MuHTpyna Poccum ot 07.09.2015 Ne593w (B pemakumu, BBeIEeHHOH B ICHCTBHE C
20.01.2019 r. mpuxa3zom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBad MuntoctoM Poccnn 23.09.2015 .
Ne38983.

2. Mecmo oucyunaunwvt (moodynsn) ¢ cmpykmype OIIOII BO

JucnuiuimHa OTHOCHMTCS K JMCHMIUIMHAM BapHaTHBHOHW YacTH MOXYJs NPO(QEecCHOHATBHOM ITOATOTOBKH,
0azupyercsi Ha pe3ysibTaTtax W3y4YeHHUs JTUCLUIUIMH €CTECTBEHHO-HAYYHOTO IUKJIA M, B TOM YHCIE MaTeMaTHKH, (QU3UKH,
XUMHUUYECKHUX JUCUHUIUIMH, THPOPMATHKH, a TAKXKE AUCUMIUTUH npoduis: «Du3nka TBEpIOro Tenay.

[Ipu ocBOCHMH AUCIUIUIMHBI O0YJAIONTUICS CMOKET YACTUYHO NPOJEMOHCTPUPOBATE CIEAYIOIIKE 0000IEHHbIE TPYAOBbIC
¢dyukimu (OTD):

° Pa3paboTka eIMHMYHBIX TEXHOJIOTHYECKHUX IPOLIECCOB M PEKOMEHMAIMH 10 YCTPAaHEHHWIO M TPEeXyNpeKICHUIO
OpakoB B MPOWM3BOJICTBE HU3IEIUNA MHUKPOIIEKTpOHUKH (mpodeccroHansubiii ctanmapt 40.058 «mkeHep-TeXHOIOoT Mo
IIPOM3BOJICTBY M3/IEJIMH MUKPOIICKTPOHUKI», KOJl B, ypoBeHb kBanmdukanuu 6).

° Pa3paboTka TUMOBBIX TEXHOJIOTHYECKUX MTPOIIECCOB M INIAHUPOBOK pabOUYMX MECT M MPOHU3BOJICTBEHHBIX y4aCTKOB
Ha TIPOM3BOJCTBE W3JEIUH MHUKPOIJIEKTPOHUKH (TpodeccuoHanbHblii  cranmapt 40.058 «MHxeHep-TexHONOr MO
MIPOM3BOJICTBY M3/IENTMH MUKPOIICKTPOHUKI», KOoJl C, ypOBEeHb KBAIU(pHUKALUH 6).

3. Tpeboeanus Kk pe3yromamam 0ce0eHUs OUCUUNTAUHDBL (MOOYA)

JIIIH YCHIE€OIHOT0 YCBOCHWA JUCHUIIIIMHBI CTYJACHT JOJIKCH 3HATH!

— KITaCCU(PHKAIMIO TBEPBIX TEJI HA METAIUIBI, OTYIIPOBOIHUKHI U AUIICKTPHKHU C TOUKHU 3PEHUS 30HHON TEOpHH;

— OCHOBHBI€ AJIEKTPUICCKHE, MATHUTHBIC 1 ONTHYCCKHIE CBOWCTBA TBEP/IBIX TEJ, MEXaHH3MBI IIPOTEKAHUS TOKA;

— OCHOBHI (PM3HUKH BaKyyMa, IJIa3MBbl M TBEPJOTO TeTa,

— TPHHIHAIBI HCIIONB30BaHuA (prm3udecknx 3P¢GeKToB B BakKyyme, IUIa3Me W B TBEPAOM Telle B MpuOOpax u
yCTpOMCTBaxX BaKyyMHOH, MJIA3MEHHOM, TBEPAOTENbHON, MUKPOBOJIHOBOM M ONTHYECKOH DJIEKTPOHUKH;

— MX KOHCTPYKIIHH, TTApAMETPhI i XapaKTEPUCTUKH U METOJIbI UX MOJICITUPOBAHUSI.

IpodeccronanbHbIC KOMIICTCHITUH:

IIK-3 — cnocoOeH BBINONHATH PabOTHI MO TEXHOJIOTUYECKON MOATOTOBKE MPOM3BOJCTBA MATCPUAIIOB M HM3JICITHN
AJIEKTPOHHOMN TCXHUKH.

I[IK-4 — cnocoOeH OpraHu30BBHIBATH METPOJOTHUECKOE OOCCIICUCHHE MPOU3BOJCTBA MATCPUANIOB W H3JCITHA
3JIEKTPOHHOU TEXHUKH.

B pe3synbraTe 0CBOCHUS TUCIHATUIMHBI 00yYAIOIIHHCS TOIDKEH:

3HaTh M NOHUMATD:

— (u3MUECKHe OCHOBBI TEXHOJIOTHI HAMBUICHHS TOHKHX IDIEHOK M METOIBI M3MEPEHHS UX TOJIIUHEI;

— cnenn(uKy CTPYKTYpPHl TOHKHX IUICHOK, OCHOBHBIE THITHI e(EKTOB CTPYKTYPHI TOHKUX IDICHOK, B3AaUMOCBSI3b
(pU3NIECKUX CBOMCTB TOHKUX IUICHOK CO CTPYKTYPOH U JeEeKTaMu;

- O6J'IaCTI) MMPUMECHCHUA TEXHOJIOTHH HaNbUICHNUS! TOHKUX IIJIEHOK.

Ymern:

— NEPEHOCUTDH MOJTYUYCHHBIX 3HAHUA O TEXHOJIOTHUU HANIBUJICHUS TOHKUX MIEHOK Ha CMEKHBIC MpCIAMCTHBIC 06HaCTI/I
M K UCIIOJIb30BAHHUIO DTUX 3HAHUU IJIA IOCTPOCHUA MK AUCHUIIIIMHAPHBIX METOANYCCKUX pa3pa60T0K;

— ONpCACIIATL OKCHEPUMCHTAJIBHBIM HJIUW PACUYETHBIM MYTEM OINTUMAJIBHBIC PEKUMBI MPOBCIACHHUA OTACIBHBIX
TEXHOJIOTHYECKUX OTIepannil.

Baanern:

— wmH(OpManWed O 3HAYCHUH TOHKHX IUICHOK B COBPEMCHHOM HayKe, TEXHHKE W TEXHOJIOTHAX, OONACTIX
MIPUMEHCHHUS U TIEPCIICKTUBAX PA3BUTHS MaTEPHATIOB TBEPAOTEIHLHON JICKTPOHUKH U IPUOOPOB HA MIX OCHOBE;

— METOJaMH IUIAHWPOBAaHUS W TMPOBEACHUS HWCCICIOBAHHNA M JKCIICPUMEHTOB C HCIIOJIH30BAHHUEM TEXHOJOTHH
HaTBUICHUS TOHKUX TUIEHOK;

— METOAUKaMHN pa6OTI)I Ha HAIBIJIUTCJIIbHBIX YCTAHOBKAX;

— METOAaMH1 KOHTPOJIA ImapaMeTPOB TOHKUX MIEHOK U BLIGOpa TEXHOJIOTUYECKUX PEKUMOB.

4. Cooeporcanue oucyunaunvt (Mo0yns)
Tema 1. OcoGeHHOCTH pOCTa TOHKUX TUICHOK.
Tema 2. TexHOIOTHS TOHKHX TUICHOK.



Tema 3. MeTo bl HAaHECEHHSI KOMITO3ULMOHHBIX TOKPBITUH.
5. O6mas Tpynoemkocts — 108 4., 3 3.e.
6. @opmMa KOHTPOJISI — 3a4eT

AHHOTALMA
K pa6oueii mporpamme aucuuminHbl (Moayas) b1.B.04.01 «Ckanupyoniasi 30HA0Basi MHKPOCKOMHUSI»

1. Ilens u 3a0a4uu oceéoenus oucyunaunsl (Mooyis)

enb AMCHUIUIMHBI: OCBOCHUE CTYJCHTAMHU KOMIUIEKCA TEOPETHUECKUX M MPAKTUYECKHUX 3HAHUIL, MO3BOJISIOMUX
UM CBOOOJIHO OPUEHTHPOBATHCS B COBPEMEHHOH 30H/I0BOM HAHOJMAarHOCTUKM M HaHOMOIM(UKAIMH, a TaK K€ METOJO0B
30HJIOBOH HAHOTEXHOJIOTHH B 11€JIOM, HEOOXOJIUMBIX JUIl HAYYHBIX UCCJIEJOBAaHMH M HMPOM3BOJICTBA YCTPOHCTB MHKPO- U
HAHORJIEKTPOHUKH.

3agaun: (HOPMHPOBAHNE HABBIKOB 3KCIEPHMEHTAIBHBIX HCCIEIOBAHMHA CBONHCTB MaTEpHAlIOB 3JIEKTPOHHOH H
MHKPO3JIEKTPOHHOH TEXHUKH, MATEPHAIOB HAHOAJIEKTPOHHKH.
W3y4yeHne AMCIMIUIMHBI HANpaBICHO Ha MOATOTOBKY CIEIHAINCTOB, CHOCOOHBIX pENIaTh 33Jadd, BO3HHUKAIOIINE IPU
MIPOM3BOJICTBE M OSKCIUTyaTallMM W3ICIMH JJIEKTPOHMKH W HAHOYIEKTPOHHKM C YYETOM OOJIaCTH, THIIOB M 3ajad
podeCCHOHANBHOMN NESATENFHOCTH B COOTBETCTBUH € MPO(ECCHOHATLHBIMU CTaHIapTAMHU:
- 40.058 «MHxeHep-TeXHONOr MO NPOU3BOACTBY M3ACIUNA MHUKPOIJIEKTPOHUKH», KOTOPBIM YTBEpXKAECH NPUKA30M
MunTtpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MunroctoM Poccun 29.07.2019 No55439;
- 40.104 «Crienuanuct no M3MEPEHHUI0 MapamMeTrpoB W MOAU(HKALMK CBOWCTB HAHOMAaTEPHAIOB M HAHOCTPYKTYPY,
KOTOpPBII yTBepxaeH npukazoM Muntpyna Poccum ot 07.09.2015 Ne593n (B pemakumu, BBeIEeHHON B JEHUCTBHE C
20.01.2019 r. mpuka3zom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunnunwt (modyna) é cmpykmype OIIOII BO

JlucturuinHa BKJTIOYEHA B BapHATHBHYIO 4YacTh 00s3aTedbHBIX Auciuiuind b1.B.04.01_ydyeOHOro tuiana mo
HanpayieHuto moarotoBku BO 11.03.04 DnexTpoHnka W HaHO3JIEKTpOHWKA npodwis: CoBpeMeHHbIe HH()OPMAIMOHHBIC
TEXHOJIOTHH B 3JIEKTPOHHON TEXHUKE.

Wzyuenne pucimmumHbl «CKaHUpYOIIAas 30HAOBAas MUKPOCKONMA» Oa3upyercss Ha TOHATHS M METOJpbI,
pa3BHBacMbIC B CICAYIOIINX JUCHUIUIMHAX: «MexXaHnka» - 3aKOHBI IBIKeHMSI HbroTOHA, 00IIast TeopHsi rapMOHHIECKOTO
OCLMIIATOPA; «DNEKTPOJUHAMUKAY - AUANIEKTPUUYECKasi U MarHUTHAs IMPOHUIAEMOCTb U BOCIPUMMYHMBOCTb, YPaBHEHUS
MakcBenia, CBOWCTBAa 3JIEKTPOMAarHWTHBIX BOJIH; «ATOMHas M KBaHTOBas ()M3MKa» — BOJHOBBIE CBOMCTBAa BOJIH U
MUKpoyacTHl, ypaBHeHue lllpenunrepa, IBM)XEHHE 3JEKTPOHA B OJHOMEPHOW IOTEHIMAJIbHON sIME, BOJIHOBBIE (DYHKIMH
JIEKTPOHOB aTOMa BOJOPOJA, MOJEKYJsIpHbIe opOuTanu; «®PH3nka KOHAEHCHPOBAHHOTO COCTOSIHUSY — CHMMETPHS
KPHUCTAJIOB, TEOPUS YIHEPTETUUECKUX 30H ANEKTPOHOB, TbE30MEXaHUUECKUE U YIIPYTHe CBOMCTBA MaTEPUAIIOB.

OcBocHNE JaHHOW IUCHUIUIMHBL, B CBOIO OYEpeAb, HEOOXOIMMO IUISl YCIICHIHOTO YCBOEHHS, B IOCIEIYIOIIEM,
CHELHUATBHBIX KypPCOB IO COBPEMEHHBIM METOJAM AMArHOCTHUKH TOBEPXHOCTH TBEPHABIX TEN M XHUIKOCTEH, COBPEMEHHBIX
METO/I0B MOAN(HIMPOBAHUS MOBEPXHOCTH IOJYNPOBOJHUKOB, M HCCIEAOBAHUS HX CHENU(HUECKHX CBOMCTB JUIS
MOHMMaHHMS TPOLECCOB, JISKAIINX B OCHOBE HAHOTEXHOJIOTHH.

W3yueHne maHHOM ANCIMIUIMHBI HEOOXOAMMO TaK XK€ JUIS YCIICIIHOTO OCBOCHUS MPOTPaMMBbI MIPAKTUK W HAYIHO-
HCCIIE0BATEIbCKUX PA0OT, MPEYCMOTPEHHBIX yUEOHBIM IUIAHOM.

[Ipy ocBOEHHMM NUCHMIUTUHBI 00YYaIOMIMHCS CMOXKET YaCTHYHO IPOAEMOHCTPHPOBATh ClIEAYIONIHE 0000IIeHHbIe
TpyaoBeie ¢pynkmu (OTD):

- pa3paboTKa eJUHUYHBIX TEXHOJIOTHYECKHX IPOLECCOB M PEKOMEHJALUM 10 YCTPAHEHHIO U MPEAYNPEKACHHIO
OpakoB B IMPOU3BOJCTBE HU3JCIUIl MHUKPOJCKTpOoHUKH (mpodeccronanbhbliii cranaapT 40.058 «HxkeHep-TeXHOJIOTr MO
MPOU3BOICTBY M3/ICIIHI MUKPOIJIEKTPOHUKUY, KO B, ypoBeHs kBanudukamu 6);

- pa3pabOTKa THUIOBBIX TEXHOJIOTMYECKHX NPOLECCOB W IUIAHUPOBOK pabOYMX MeECT M IPOM3BOJICTBEHHBIX
YYacTKOB Ha MPOU3BOJCTBE M3JEIHN MHKPOIICKTPOHUKH (Tpodeccronanbpublil ctanmapt 40.058 «HXKeHEp-TEXHOIOT 110
MPOU3BOACTBY U3/CIUIA MUKPOIICKTPOHUKI», koI C, ypoBeHb KBamudukanuu 6);

- COBEPIICHCTBOBAHHE IIPOIECCOB HM3MEPEHUH ITapaMeTpoB M MOIU(HKALMKM CBOICTB HAaHOMATEPHAJIOB H
HAHOCTPYKTYp (mpodeccnonanprbrii cranaapt 40.104 «CrennanucT mo N3MEpeHHI0 TapaMeTpoB U MOIU(UKAIIUN CBOHCTB
HaHOMAaTEepPHAIOB M HAHOCTPYKTYp», ko1 C, ypoBeHb KBaIH(pHUKALHH 6).

3. Tpebosanusn K pe3yromamam 0c80eHUs OUCUUNIUHBL (MOOYIA)
[Tpouecc u3yueHHs IUCLUILIMHBI HalpaBlieH Ha (OPMHPOBAHME OJIIEMEHTOB CIEAYIOIIMX KOMIIETEHIMH B
cootBercTBUH ¢ PI'OC BO 1o naHHOMY HanpaBJIeHHUIO TIOATOTOBKH:
MK-2. CnocobeH apryMEHTHpPOBAaHO BbIOMpaTh W  peajM30BbIBATh Ha NOpakTHKEe 3(P(EKTHBHYIO METOMUKY
9KCIEPUMEHTANBHOTO FHCCICIOBAHMSA TapaMeTpOB M XapaKTePUCTHK TNPHUOOPOB, CXEM, YCTPOMCTB M YCTaHOBOK
JIEKTPOHUKH U HAHOJIEKTPOHUKH Pa3INIHOTO (PyHKIMOHAILHOTO Ha3HAYCHUS

4. Cooepircanue oucyunaunst (Mo0yn)
Tema 1. IIpyHIMIBI ¥ METOMBI CKAHUPYIOIIEH 30HA0BOM MUKPOCKOMUU
Tema 2. ®duzudeckue >3pPeKTs B KOHTaKTax 30H10B C3M € MOBEPXHOCTIMH
Tema 3. I[IpuMeHeHus ckaHUPYIOLIEH 30HI0BON MUKPOCKOIIUH



5. Oomas Tpynoemkoctb — 180 4., 5 3.e.
6. ®opMa KOHTPOJISI — SK3aMEH, 3a4eT

AHHOTALMSA
K padoueii nporpamme qucuunauHbl (Moayas) 51.B.04.02 «MeToabl HU3KO3HEPreTHYeCKOi JIEKTPOHHOMH M HOHHOT
CIEKTPOCKOMUM»

1. Ilens u 3a0auu oceoenus oucyuniunovl (MoOyis)
Henn: dhopmupoBanne 3HaAHUN B 00JACTH aHAN3a OBEPXHOCTH TBEPJBIX TEJT METOJaMH HU3KOIHEPTEeTHYCCKON
9JNIEKTPOHHOH W HWOHHOW CIEKTPOCKONMU U TNPUOOPETECHHE HABBIKOB pabOTBI CO  CBEPXBBICOKOBAKYYMHBIMH
CIEKTPOMETPAMHU.

Sagaun:
e  OOBSCHUTH OCHOBHBIC (H3MKO-XMMHUYECKHE IIPOLECCHl, NPOXOAAIINE HA IOBEPXHOCTH TBEPABIX TEJI MOJ
JEUCTBHEM IEKTPOHHOTO M HOHHOTO OOJTydIEeHUS
®  laTh CTYJCHTaM OCHOBHBIC IOHATHS B OOJACTH 3KCIICPUMEHTAJIBHBIX METOJOB aHAJIN3a MOBEPXHOCTH TBEPABIX
T,
®  O03HAKOMHTH CTYJIEHTOB C COBPEMEHHBIM SKCIHEPHUMEHTAIBLHBIM O0OpYJOBaHHMEM JUIsS aHalW3a MOBEPXHOCTH
TBEPJIBIX TEI;
®  1aTh HAaBBIKH 00PabOTKU SKCIEPUMEHTAIBHBIX JaHHBIX.
W3yyeHne AMCUMIUIMHBI HANpaBICHO HAa MOATOTOBKY CIELUHAIMCTOB, CHOCOOHBIX pEUIaTh 3aJadd, BO3HHUKAIOUIME IPU
MIPOU3BOJCTBE W OKCIUIyaTallMd H3JENHUH SJICKTPOHMKH M HAHORJIEKTPOHMKM C YYeToM OO0JIaCTH, THUIIOB M 3ajad
IpodeCCHOHANBHOHN JIESITENEHOCTH B COOTBETCTBUH € MPO(ECCHOHATLHBIMU CTaHIapTAMHU:
- 40.058 «MH)XeHep-TEXHONOr MO NPOU3BOACTBY H3ACIUNA MHUKPOIJIEKTPOHUKN», KOTOPBIM YTBEPXKAEH NPUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoan MuntoctoM Poccun 29.07.2019 Ne55439;
- 40.104 «Crenmpanuct NO M3MEPEHHUIO IMapaMeTpoB W MOANM(HKAIUK CBOWCTB HAaHOMATEPHAIOB M HAHOCTPYKTYPY,
KOTOpBI yTBepkaeH npukazoM Munrpyzna Poccunm ot 07.09.2015 Ne593m (B pemakiuu, BBeJEHHOWH B JeiicTBHE ¢
20.01.2019 r. npukazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunst (modynsn) ¢ cmpykmype OIIOII BO
Jucuumnrmaa «MeTobl HU3KO3HEPTreTUYECKONW AJIEKTPOHHOW M MOHHOM CIIEKTPOCKOMHMUY IpeAHa3HaueHa IS
CTYJIEHTOB OYHOH (opMbI OOyYEeHHs IO HampaBieHHt0 moaArotoBku 11.03.04 DnexkTpoHWKa W HAHOAJIEKTPOHHKA, 8
cemecTpa, 4 Kypca ¥ OTHOCHUTCS K TUCIUIUITMHAM BapHATHBHOM YacTH.
OcHOBOM 1)1 U3Y4YEeHUSI JAHHOU JUCIMILTUHBI SBISIOTCSA KYPCBhL:
o  «XUMHUSI»,
e «Marepuansl IEKTPOHHONU TEXHUKHU,
e «Marepuaibl U KOMIOHEHTHl HAHODJIEKTPOHUKH,
o «TepmoamHamMuKa MeX(pa3HBIX IPAHUI] B MAKPO M HAHOCHCTEMAX»
B cBorwo ouepenp, mucuumuinHa «MeToAbl HU3KOIHEPTETHUECKON SJIEKTPOHHOW W HMOHHOM CIEKTPOCKOIHW))
HeoOXoauMa [T JalTbHEHIIIETo H3YUeHHsI METOI0OB aHaJli3a B MarucTpaType.
Kypc «Meronsl HH3KOIHEPTeTHYECKOH JIIEKTPOHHOH W HOHHOW CIIEKTPOCKONHMH» HEoOXomuM s (hopMHpOBaHHS
YTIyOJIeHHBIX 3HAHUH TPH MOATOTOBKE CIEIHMAINCTOB B OOJACTH COBPEMEHHOW MHKpPO- W HAHOZJCKTPOHUKH, a TaKXKe
MaTepHaIOBEICHHUS.

3. Tpeboeanus Kk pe3yromamam 0ce0eHUs OUCUUNTAUHDBL (MOOYA)
[Ipouecc u3ydeHHs IUCHUIUIMHBI HampaBieH Ha (OpMHpPOBaHHME BIIEMEHTOB CIEAYIOIIMX KOMIICTEHIMH B
cootBercTBUH ¢ PT'OC BO 1 OIIOIT BO no naHHOMY HanpaBiIeHUIO NOATOTOBKU:

npogecCHOHAILHBIX KOMIETEHIUIH
e  CIIOCOOHOCTh apryMEHTHPOBAHHO BHIOMpAaTh U peajM30BBIBATh Ha INMpPAKTHKE 3P(PEKTUBHYIO METOIAMKY
9KCIIEPUMEHTAILHOTO HCCIIEOBaHMS NMapaMETPOB M XapaKTEPUCTUK INIPHOOPOB, CXEM, YCTPOMCTB H
YCTaHOBOK 3JICKTPOHUKH M HAHOZJIEKTPOHHKHU Pa3IMYHOTO QyHKIMOHaIbHOTO HasHaueHus (I1K-2).
B pesynbTaTe 0CBOCHUS AUCIUITIMHBI CTYJCHT IOJDKCH:
3HaTh:
e  (u3HYECKHE OCHOBBI METO/IOB MICKTPOHHOI N HOHHON CIIEKTPOCKOIINH;
®  0COOCHHOCTH M 00JaCTH NPUMEHEHUS Pa3JInuHbIX METOJJOB HOHHOM M DJIEKTPOHHOMN CIIEKTPOCKOITHH;
® COBpPEMEHHOE COCTOSHME€ M TIEPCIEKTHBBI PAa3BUTHUSA CIEKTPOCKONHWYECKMX METOJOB aHalIHu3a
MOBEPXHOCTU TBEPABIX TECJI
Ymern:
e  paboTaTh C IMEKTPOHHBIMU U HOHHBIMU CIIEKTPOMETPaMU;
e  OmpeeNsaTh COCTaB M CBOiicTBa moBepxHOcTH Mo crektpam CIIII, 90C, CXIID3 u BUMC.



Buaagern:
e  HaBBIKAMH IO 00pabOTKe M aHAIN3Y JaHHBIX YJIEKTPOHHOHN W MOHHOHN CIIEKTPOCKOIIHH.
IIpuoOpecTH ONBIT AeATEJILHOCTH:
B 00JIaCTH aHAJM3a COCTaBa U CBOMCTB IMMOBEPXHOCTH METOJIAMH 3JIEKTPOHHON ¥ MOHHON CIIEKTPOCKOIIHH.

4. Cooepicanue oucyuniunst (Mooyns)
Tema 1. MeToabl 31EKTPOHHON CIEKTPOCKOIIUU
Tema 2. MeToabl HOHHON CIIEKTPOCKOIIHHU
Tema 3. O0city’)KUBaHUE CIIEKTPOMETPA M aHAJIN3 CIIEKTPOB
Tewma 4. IIpumenenne CIIII i aHamu3a cocTaBa HOBEPXHOCTH U IOBEPXHOCTHBIX AJIEKTPOHHBIX COCTOSHUI
5. O0mas Tpynoemkocts — 108 4., 3 3.e.
6. ®opmMa KOHTPOJISI — 3aUeT, K/p

AHHOTAIUSA
K padoueii nporpamme qucuumianabl (moaysas) 51.B.04./1B.01.01 «ATomHo0-30HA0Basi TOMOTpagus
HAHOMATePHAJIOB H HAHOCTPYKTYpP»

1. I]enw u 3a0auu oceoenus oucyuniunst (Mooyis)

Iesp AUCIUIIIMHBL: OCBOGHHE CTYICHTaAaMH KOMIUIEKCA TEOPETHYECKUX U MPAKTHUYECKUX 3HAHHH, TO3BOJIIONINX
UM  CBOOOJHO OpHEHTHPOBAThHCS B COBPEMEHHOW aTOMHO-30HIOBOM M  aTOMHO-Ny4KOBOW ToMorpaduu u
HAHOMOIU(HKAIUH, HEOOXOJUMBIX Il HAYYHBIX UCCJIEJOBAaHHUI M IIPOU3BOJICTBA YCTPOMCTB MUKPO- U HAHODJIEKTPOHHKH.

3agaun: (HOpMHpPOBaHHE HABBIKOB MOJIEIHPOBAHHS (U3MYECKUX MPOLECCOB IPHU BO3JIEHCTBUM CHIIBHBIX
MEKTPUYECKUX TIOJeH U JIa3epHOTO M3IyYeHHsS Ha HIJIBI-00pa3Isl HM3TOTOBJICHHBIE W3 MAaTEepHajOB MUKPO- H
HAHORJICKTPOHHKH, a TaK )K€ HABBIKOB aHAJIHM3a Pe3yIbTaTOB TAKOTO BO3JCHCTBUS.

W3ydyeHne AMCIMIUIMHBI HANpaBlIeHO Ha MOATOTOBKY CIELIHUAINCTOB, CHOCOOHBIX pElIaTh 33Jaud, BO3ZHHUKAIOIINE IIPU
NIPOM3BOJICTBE M OSKCIUTyaTallMd W3AEIHH 3JICKTPOHHUKM W HAHOIEKTPOHMKH C Y4YETOM OOJIacTH, THUIOB M 3ajad
podeCCHOHANBHOMN NEeSITENFHOCTH B COOTBETCTBUH € MPOGECCHOHATLHBIMU CTaHIapTaMU:
- 40.058 «MHxXeHep-TeXHOJOr MO TNPOU3BOACTBY H3AEIUNA MHUKPOIJIEKTPOHUKH», KOTOPBIM YTBEPXKAECH NPUKAa30M
Muntpyzna Poccuu ot 03.07.2019 Ne480n u 3apeructpuposan Muntoctom Poccun 29.07.2019 Ne55439;
- 40.104 «CmenuamucT 1Mo W3MEPEHHIO MAapaMeTPOB M MOAM(HUKAINHA CBOWCTB HAHOMATEPHAIOB M HAHOCTPYKTYP»,
KOTOpPBII yTBepxaeH npukazoM MuuTtpyna Poccum ot 07.09.2015 Ne593n (B pemakumm, BBeIeHHON B AEHCTBHE C
20.01.2019 r. mpukazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBan Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunsvt (modynsn) ¢ cmpykmype OIIOII BO

JucnuiuinHa BKJIIOYEHA B BapUATHUBHYIO 4YacTh QUCHHMIUIMH 1o BeiOopy B1.B.04./1B.01.01_yueGHoro miaHa 1o
HanpayieHuto moarotoBku BO 11.03.04 DnexTpoHnka W HaHO3JIEKTPOHWKA npoduis: CoBpeMeHHbIe HH()OPMAIMOHHBIC
TEXHOJIOTHH B 3JIEKTPOHHON TEXHUKE.

W3yuenne aucnumivHbl «ATOMHO-30HAOBas ToMmorpadus HaHOMAaTepHaIOB M HAHOCTPYKTyp» Oasupyercs Ha
MOHSTHS M METOMBI, Pa3BUBAEMbIE B CIEAYIOIIMX IUCHUIUIMHAX: «MexaHHKa» - 3aKOHBI IBHXEHUs HbIOTOHA, 3aKOHBI
coxpaHeHHs, oOmmas TeopHs TapMOHMYECKOTO OCHHIUIATOPA; «DJIEKTPUUECTBO M MAarHeTU3M» - MPOBOISLINE H
HETIPOBOJSIIINE MAaTepHaibl BO BHEIIHEM OJICKTPHYECKOM IIOJNE, CTAaTHYECKHE MAMDICKTPHYECKas M MarHWTHas
NIPOHUIIAEMOCTh U BOCHPUMMYHMBOCTb, «ATOMHas M sifepHas (HU3MKa» —CBOICTBAa BOJH M MHUKPOYACTHI], ypaBHEHHE
IpeanHrepa, NBIKEHUE IEKTPOHA B CHEPUUECKH CUMMETPHYHOM I0JI€, M3MEHEHUsI aTOMHBIX YPOBHEH 0] JIelicTBHEM
BHEIITHETO JJIEKTPUYECKOTO ITOJIsI, TEOPHs PAcCesHHs YacTUI Ha MHIICHsX, (usndeckue sdpdexts npu 6oMOapaupoBke
MOBEPXHOCTU MATEPUAJIOB IMyYKaMH HEMUTPaTbHBIX U HOHU3UPOBAHHBIX 4acTHL; «DU3MKa KOHIEHCUPOBAHHOTO COCTOSHUS»
— CHMMETpUS KpPHUCTAUIOB, HE(EKTHl KPUCTAIMYECKOW pemeTkd; «QPusnyeckne OCHOBBI JJIEKTPOHUKH H
HAHOYJIEKTPOHUKN» - KBAaHTOBBIC ONTHYECKHE I'€HEPATOPbI, MHKO- U (PEeMTOCEKyHIHbIC Ja3epbl, aBTOMOHHAsI U II0JIeBas
9MHCCHS C TOBEPXHOCTH TBEPAOTO TeNA.

OcBoeHNE JaHHON TUCHUILTHHEL, B CBOIO 04€PEab, HEOOXOJMMO [UIS YCIEIIHOTO OCBOSGHHS POTPaMMBbI IPAKTHK 1
HAYYHO-HCCIIEA0BATENBCKUX pabOT, MPEAYCMOTPEHHBIX YI€OHBIM TJIAHOM.

IIpn ocBOEHMM ITUCHUILTHHBEI O0YYAIOMIMIACS CMOXKET YaCTHYHO IPOAEMOHCTPHPOBATh CIIEAYIONINE 0000IIEHHbIE
TpyaoBsie pyHknnn (OTD):

- pa3paboTKa eJUHUYHBIX TEXHOJOTHYECKHX IPOLECCOB M PEKOMEHJALUH 10 YCTPAaHEHHIO U MPEAYNPEKIACHHIO
OpakoB B NPOM3BOJCTBE M3JEIHA MHUKPOIIEKTPOHUKHU (mpodeccnoHanbHbiid ctanaapt 40.058 «mkeHep-TeXHOJIOr 110
MPOU3BOJCTBY M3/CIHIA MUKPOIICKTPOHUKIY, KOI B, ypoBeHs kBanudukammu 6);

- pa3pa0OTKa THUIOBBIX TEXHOJIOIMYECKHX MPOLECCOB W IUIAHUPOBOK pabOYMX MECT M IMPOHM3BOJICTBEHHBIX
y4acTKOB Ha IPOU3BOJICTBE M3JIEINI MHUKPOAJIEKTPOHHUKH (Tpodeccronanbhbii cranaapt 40.058 «HxeHep-TeXHOI0T 1o
MPOU3BOJICTBY M3/CIHIA MUKPOIIEKTPOHUKIY, Koa C, ypoBeHb KBanmudukamuu 6);

- COBEpIIEHCTBOBAHHE IIPOIECCOB HM3MEPEHUH IapaMeTpoB M MOIU(HKALMHM CBOICTB HAaHOMATEPHAIOB H
HAHOCTPYKTYp (mpodeccnonanprbrii crannapt 40.104 «CrienuanucT mo n3MepeHHIo mapaMeTpoB U MOIU(UKAIINN CBOHCTB
HaHOMAaTEePHAJIOB M HAHOCTPYKTYp», ko1 C, ypoBeHb KBaMHpHUKALHH 6).

3. Tpebosanusn K pe3yromamam 0C80EHUA OUCUUNIUHBL (MOOYIA)



IIponecc w3ydyeHHs MUCHMILTMHBI HANPABICH HAa (POPMHPOBAHUC DIIEMCHTOB CICIYIOIIMX KOMIICTCHIUN B
cootBercTBUU ¢ PI'OC BO 1o naHHOMY HampaBJIEHUIO MTOITOTOBKH:
IK-2. CnocobeH apryMeHTHpPOBaHO BBHIOMpPAaTh W  PEaJM30BBIBATE Ha TpakTHKe 3((EeKTHBHYIO METOIUKY
9KCIIEPUMEHTAILHOTO HCCIICIOBAHUSI TapaMeTPOB M XapakTePHCTHK MPHOOPOB, CXeM, YCTPOHCTB U YCTAHOBOK
ANIEKTPOHUKH U HAHOJJICKTPOHUKHU PA3IUYHOTO (PYHKIIMOHAILHOTO HA3HAYCHUS

4. Cooepicanue oucyuniunst (Mooyns)
Tema 1. ®u3nyeckue OCHOBBI aTOMHO-30H0BOW TOMOTpaduu
Tema 2. O6nactu npuMeHeHus: 1 Bo3aMokHocTu A3T
5. O6mas Tpynoemkocts — 180 u., 5 3.e.
6. ®opmMa KOHTPOJISI — 3a4eT, dK3aMeH

AHHOTALUA
K paboueii nporpamMme gucuuminnel (MoayJsi) 51.B.04./1B.01.02 «AHa1u3 HeKpUCTALIMYECKMX BellleCTB MeTOA0OM
JuppaKkIuu ObICTPBIX 3JIEKTPOHOB»

1. Ilenw u 3a0auu oceoenus oucyuniunovt (MoOyis)

Lenp aucOUNIMHBL: OCBOCHUE CTYJEHTAMU KOMIUIEKCA TEOPETHUECKUX M MPAKTUYECKHUX 3HAHUIL, MO3BOISIOMUX
UM CBOOOJHO OpHEHTHUPOBATHCS B JJIEKTPOHOrpaMUYECKUX MeETO/aX aHajiu3a CTPYKTYyphl aMop(QHBIX BEIIECTB,
MIPECTABILIIOINX HHTEPEC U1 HayKH U TPOU3BOJACTBA YCTPOMCTB MUKPO- M1 HAHOAJIEKTPOHUKH.

3agaun: (HOpMHPOBAHME HABBIKOB MOJEIMPOBAHUS (PHU3NYECKUX TIPOLECCOB B3aMMOIEHCTBUSI  OBICTPBIX
AJIEKTPOHOB C aMOP(HBIMHU TBEPBIMU TEJIaMH, PEKUMOB pabOThl YCTAHOBOK 10 JU(PAaKLIUK OBICTPBIX 351eKTpOoHOB ([BD) 1
00pabOTKH pe3yNbTaTOB H3MEPEHHH, MOIYYEeHHBIX MetooM [JIBD mpu wu3ydyeHHMH MaTepuHanioB MHKpPO- U
HAHORJICKTPOHHKH.

W3ydyeHne AMCIMIUIMHBI HaNpaBlIeHO Ha MOATOTOBKY CIEIHAIMCTOB, CHOCOOHBIX pElIaTh 33Jadd, BO3HHUKAIOIINE IIPU
MIPOM3BOJICTBE M OKCIUTyaTallMMd W3IEIMH JJIEKTPOHUKH W HAHOYIEKTPOHMKM C YYETOM OOJIaCTH, THIIOB M 3ajad
podeCcCHOHANBHOMN JIESITENEHOCTH B COOTBETCTBUH € MPO(PECCHOHAILHBIMU CTaHIapTaMU:

- 40.058 «MHXeHep-TeXHOJIOr MO MPOM3BOJACTBY H3JEIUN MHKPODIEKTPOHUKH», KOTOPBIA yTBEPXKIAEH INPHUKA30M
Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpuposan MuntoctoM Poccun 29.07.2019 Ne55439;

- 40.104 «Creruanuct Mo M3MEPEHHUIO TapaMeTpPOB W MOAM(DHKAIIMK CBOWCTB HAHOMATEPHAIOB U HAHOCTPYKTYPY,
KOTOpBIM yTBepkzIeH mpukazomM Muntpyna Poccun ot 07.09.2015 Ne593m (B pemakiuu, BBEIEeHHOW B JEHCTBHE C
20.01.2019 r. mpukazom Muntpyna Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBan Munroctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucyunaunsl (moodynsn) ¢ cmpykmype OIIOII BO

JlucturuinHa BKITIOYEHA B BapUATHUBHYIO YacTh JAUCHUIUIMH 1Mo BeiOopy B1.B.04./1B.01.01_y4yebHoro 1urana mo
HanpayieHuto moarotoBku BO 11.03.04 DnexTpoHnka W HaHO3JIEKTpOHWKA npodwib: CoBpeMeHHbIe WH()OPMAIMOHHBIE
TEXHOJIOTHH B AJIEKTPOHHOH TEXHUKE.

W3ydenne AWCIUIUIMHBI «AHAIA3 HEKPUCTAJUIMYECKHX BEIIECTB METOAOM AMMPAKINH OBICTPHIX 3JIEKTPOHOBY
0asupyeTcsi Ha TOHATHS W METOIBI, pPa3BHBAaeMble B CICAYIONINX TUCHHIUIMHAX: «PDHM3MKa KOHIECHCHPOBAHHOTO
cocTOsTHUS», «DH3KKa MTOBEPXHOCTH TOJIYIIPOBOAHUKOBY, «TEXHOIOTHsSI MaTepUaJIOB U M3JEIHH 3JIEKTPOHHOW TEXHUKN,
«Du3MYECKHE OCHOBBI AIEKTPOHUKHU U HAHODJIEKTPOHUKH».

OcBoeHue JaHHON TUCHUILTMHEL, B CBOIO O4€PEab, HEOOXOIMMO [UIsl YCIIEIIHOIO OCBOEGHHS IPOIPaMMBI IPAKTHK U
HaY4HO-HCCIIEI0BATEILCKUX paboT, MPEAYCMOTPEHHBIX Y4€OHBIM TJIAHOM.

[Ipu ocBOEHHMM NUCHMIUTMHBI 00YYaIONIMHCS CMOXKET YaCTHYHO IPOAEMOHCTPUPOBATh ClIAyIoNIHe 0000IeHHbIe
TpyaoBeie ¢pyHkuu (OTD):

- pa3paboTKa eIWHIUYHBIX TEXHOJOTMYECKHX IPOIECCOB M PEKOMEHMAINA 110 YCTPAaHEHUIO U MPEAYIPEkKICHUIO
OpakoB B IPOU3BOJCTBE H3IEIUIl MHUKPOIJIEKTPOHUKH (mpodeccroHanbHblii cranmapT 40.058 «HxeHep-TeXHOJIOT MO
TIPOM3BOJICTBY M3JIEIHI MUKPOIJIEKTPOHUKIY», KOI B, ypoBeHs kBanmudukanmu 6);

- pa3paboTKa THIIOBBIX TEXHOJIOTHYECKHX IIPOIECCOB M IUIAHUPOBOK pabodnx MECT W MPOM3BOJACTBEHHBIX
YYacTKOB Ha MPOW3BOJCTBE M3JENHUH MHUKPOIJIEKTPOHUKH (TIpodeccroHanpHblil ctanmapt 40.058 «HXeHep-TEeXHOJIOT 110
MPOU3BOJICTBY M3/ICIHI MUKPOIIEKTPOHUKIY, KoA C, ypoBeHb KBanudukamuu 6);

- COBEpIICHCTBOBAHWE IIPOLIECCOB M3MEPEHUH NapaMeTpoB M MOAM(UKALWM CBOWCTB HAaHOMATEPUAIOB U
HAHOCTPYKTYp (mpodeccuonanbubiii cranaapt 40.104 «CrenuaiucT no U3MEPEHHIO MapaMeTpoOB U MOM(UKAIIUN CBONCTB
HAHOMATEPHAIOB M HAHOCTPYKTYp», ko1 C, ypoBeHb KBanupukarmu 6).

3. Tpebosanusn K pe3yromamam 0c80eHUs OUCUUNIUHBL (MOOYIA)
IIpomecc m3ydeHHWs AWUCHUILTMHBI HANpaBICH Ha (POPMHPOBAHUE OJIIEMEHTOB CIEIYIOINX KOMIICTCHIUH B
cootBercTBUU ¢ PI'OC BO 1o nanHOMY HanpaBJIEHUIO OATOTOBKHU:
IK-2. CmocobeH apryMeHTHpPOBAaHO BBIOMpAaTh W  peaJM30BBIBATE Ha TpakTHKe dS()(PEeKTHBHYIO METOIUKY
9KCICPUMCHTANEHOTO FWICCICIOBAHUS IMApPaMETPOB M XapaKTEPUCTHK TPHUOOPOB, CXEM, YCTPOWCTB M YCTaHOBOK
ANEKTPOHUKH U HAHOJJICKTPOHUKHU Pa3IMYHOTO (YHKIIMOHATIHHOTO Ha3HAYCHUS



4. Cooeporcanue oucyunaunst (Mooyna)
Tema 1. CBoticTBa 1 0COOEHHOCTH CTPOSHHUS aMOP(HBIX BEIIECTB
Tema 2. MeTon nudpakiini OBICTPHIX JIEKTPOHOB B UCCIIETOBAHIUN aMOP(QHBIX BEIIECTB.
5. O6mas TpynoemkocTs — 180 1., 5 3.e.
6. ®opmMa KOHTPOJISI — 3a4eT, IK3aMeH

AHHOTaUMA
K pa6oueit mporpamme qucuuminHbl (Moayias) b1.B./IB.01 «JnekTuBHbIe AUCHUAILINHBI 110 (PU3NYECKO KYJIbTYype
M CHIOpPTY»

1. Ilens u 3a0auu oceoenus oucuyuniunovt (MoOyisn)

Henp AMCHMIUIMHBI COCTOMT B (OPMHUPOBAHUM MHPOBO33PEHUS W KYyJIbTYpPBHl JIMYHOCTH, OOJaiaromei
TpakAaHCKOH IMO3MIMEH, HPaBCTBEHHBIMH KadeCTBAMM, YyBCTBOM OTBETCTBEHHOCTH, CAMOCTOSTEIBHOCTHIO B IPHHATHH
pEILIeHNH, WHUINATHBOH, TOJNEPAHTHOCTHIO, CIIOCOOHOCTBIO YCIICIIHON COLHUAIN3aldi B OOIIECTBE, CIIOCOOHOCTHIO
UCTIONb30BaTh Pa3HOOOpasHble (Gopmbl (Pr3nUecKol KyIbTyphl M CIIOPTa B IOBCEIHEBHOW >KM3HHM ATl COXPAHCHHS H
YKpEIUICHNSI CBOETO 3[J0POBBSI U 3A0POBbS CBOMX ONM3KHX, CEMBH M TPYZAOBOTO KOJUIEKTHBA JUIA KAUECTBEHHOH XHU3HU H
3¢ deKTHBHOH MpodecCHOHATEHON AeATEIEHOCTH.

3agaun:

— MOHUMaHHE COLMAIBHOMN POSIM (PU3UYECKON KYJIBTYPhl B Pa3BUTHH JIUYHOCTH, OOCCIICUCHUN KAaueCTBa JKH3HH U
MOJrOTOBKE K MPO(eCCHOHATIBHOM e TeIbHOCTH;

— 3HaHHE HAYYHO-OMOJIOTMYECKHUX, MEearorHyecKuX M MPaKTUYECKUX OCHOB (pU3MYECKON KYJIBTYpBI U 3/I0pOBOTO
o0paza XKu3HWU;

— (opmupoBaHHE MOTHBALMOHHO-LIEHHOCTHOTO OTHOILIEHUSI K (M3MYECKOW KYJIbType, YCTAaHOBKH Ha 3/10pOBBIN
CTHJIb )KHM3HH, HOTPEOHOCTH B PETYJISAPHBIX 3aHATHAX (PU3NUECKUMHU YIPAKHEHUSIMH.

— OBJIQICHUE CHCTEMOM IPAKTUYECKHX YMEHHH M HaBBIKOB, O00ECIEYMBAIOIINX COXpPAHCHHWE W YKpeIUICHHe
3/I0POBBSI, IICHXHYECKOE Ojaromoslydne, pa3BUTHE W COBCPIICHCTBOBAHME IICHXO(PH3NYECKUX CIIOCOOHOCTEH,
(opmupoBanue NpodecCHOHAIBFHO 3HAYMMBIX Ka4eCTB U CBOMCTB JIMYHOCTH.

— obecrieueHne oOmeil M TNpodeccHOHANBHO-IPUKIATHON (HU3MYECKOW IOATOTOBICHHOCTH, OIpEIeIsIonieh
NICUX0(H3MIECKYIO TOTOBHOCTD CTYJIeHTa K Oyayiei npodeccny;

— NpuOOpeTeHHe JIMYHOTO OMbITa TOBBINICHUS JBUIATENbHBIX W (DYHKUMOHAJIBHBIX  BO3MOXKHOCTEH,
UCTIONIb30BaHMS CPEICTB (PU3NUECKOM KYJIbTYpPHI B IPO(ECCHOHAIBHOM NesTeIbHOCTH M TIOBCETHEBHOW JKU3HH.

V3ydenne AUCHMIUIMHBI HAIPABIEHO HA IMOJATOTOBKY CIEIMAJMCTOB, CIOCOOHBIX pEmIaTh 3aJadd, BO3SHHUKAIOUIUE IPH
MIPOU3BOJICTBE W OKCIUTyaTallMHd HW3JENHUH SJICKTPOHUKH W HAHOAJIEKTPOHWKH C YYeTOM OOJIaCTH, THIIOB M 3aj1ad
Ipo¢eCCHOHATIBHO AeSTETFHOCTH B COOTBETCTBHH C MPO(heCcCHOHAIBHBIMU CTaHAAPTAMHU:
- 40.058 «MmXeHep-TeXHOJIOT IO MPOM3BOJACTBY H3JACIUN MHKPODJIEKTPOHUKH», KOTOPBIH YTBEPXKICH INPHUKA30M
Muntpyzna Poccun ot 03.07.2019 Ned80n u 3apeructpuposan MuntoctoM Poccuu 29.07.2019 Ne55439;
- 40.104 «Crienpanuct N0 M3MEPEHHUIO IMapaMeTpoB W MOAW(HKALWK CBOWCTB HAaHOMATEPHAIOB M HAHOCTPYKTYPY,
KOTOpBI yTBepkaeH npukazoM Munrpyna Poccunm ot 07.09.2015 Ne593nm (B pepmakiuu, BBeJeHHOH B JeiicTBHE C
20.01.2019 r. npukazom Muntpyna Poccuu ot 14.12.2018 Ne807H) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 r.
Ne38983.

2. Mecmo oucuyunnunst (modyna) é cmpykmype OIIOII BO

JucnuumHa « QNeKTUBHBIC TUCIUILTHHBI (MOAYIHN) TO (GDH3UYECKOH KyJIbTYpE M CHOPTY» SIBISIETCS] TUCIUTUTHHON
BapUaTHBHOM YacTH y4eOHOTO IIaHa.

HucnnnumHa «OIIeKTUBHBIE MUCHHUIUIMHBL (MOAYNIH) MO (U3NYECKOH KYyIBType U CIOPTY» (GOpMHpPYET Yy
CTY[EHTOB Ha0Op CHEUHUANbHBIX 3HAHUM W KOMIICTCHIMH, HEOOXOOMMBIX UII pPEHICHUs 00pa3oBaTeNbHBIX,
03/I0POBUTENBHBIX U BOCIIUTATENBHBIX 3a/1ad M CBsI3aHA C AUCIUIUIMHON (MomyseM) «Du3ndeckast KyIbTypay.

W3ydeHne AWMCUMIUIMHBI HaNpaBlIeHHO Ha YCTOWYMBOE (HOPMHUPOBAHHE IOTPEOHOCTH B  (HU3HMYECKOM
COBEPLICHCTBOBAHUM, YKPEIUIEHWH 370pOBbs, Ha YiydlleHHe (uinueckod W NpodeccHOHaNbHONW MOATOTOBIEHHOCTH
CTY/ICHTOB, NPHOOPETEHNE JTUYHOTO OMbITA MCIOJIb30BaHUS (PU3KYJIBTYPHO-CIIOPTUBHON NESTENILHOCTU JUIsl MMOBBIILICHUS
CBOUX (DYHKIIMOHAJIBHBIX M JABHUIaTENIbHBIX BO3MOXKHOCTEH, JUIsl IOCTHKEHUS JIMYHBIX U NMPoQecCHOHATIbHBIX Henei. Kypc
BEJIETCS B TEUEHHE ILIECTH CEMECTPOB TPEX MEPBBIX JIET 00yUCHUS.

Pabouas mporpaMma I0JDKHA oOecrieunBaTh peatn3alyio JUCHUIUIMH (MoIysed) mo (usndeckol KyJabType H
CHOPTY B paMKax: 3JIEKTHBHBIX AUCHUIUIMH (MOAYyJei) Mo (M3MUYEcKoil KynbType M CHOpTy B o0beMe He MeHee 328
aKaJIEMUYECKUX YacoB, KOTOPBIC SIBISIOTCS O0S3aTENBHBIMH JUII OCBOCHHS W B 3aU€THBIC CJWHUIBI HE IEPEBOMSATCH.
Jucrumimee! (MOIynN) MO (GU3HIECKOH KyJIbTypE U CIIOPTY PEATN3YIOTCS B MOPSIIKE, YCTAHOBICHHOM OPraHU3alNueH.

Jis uaBanunos n i ¢ OB3 opranuzanust ycTaHaBIMBaeT 0COOBIH MOPSIIOK OCBOCHUS JUCHUIUIMH (MOIYyJIeit) o
(bU3MYECKOH KyIbType U CIIOPTY C YYETOM COCTOSIHHSI MX3JJ0POBBSL.

3. Tpebosanus Kk pe3yiomamam 0ce0eHUs OUCUUNIAUHDBL (MOOY)
B coBOKymHOCTH ¢ APYTUMH TUCIUIUIMHAMU TpoduiIel IUCIUIUINHA «JJIeKTUBHbIE nuciuiuinabl 1o @K u Cy
HampasyieHa Ha GopMmupoBanue cieayomux kommneteHui B coorercTBur ¢ ®T'OC BO u OITOIT BO no HampaBiieHHIO
noarotoBku 11.03.04 DnexkTpoHWKa 1 HAHOTEXHOJIOTHS (YpOBEHb OaKkaiaBpraTa):

Hpouecc HU3Yy4YCHUA NUCHUIIIMHBI HAIIPABJICH HaA q)OpMI/IpOBaHI/Ie CJICAYIOMUX KOMHeTeHHHﬁZ



VK-7: CnocoOHOCTh HCIONIB30BaTh METOJBI U CpeAcTBAa (DU3MUECKOH KyIbTYphl Ul OOECIEYEHUs IOJHOLEHHOW
COIMANTLHON 1 TIPO(HECCHOHATBHON e TENBHOCTH

4. Cooepicanue oucyunnunst (Mooyns)
Tema 1. Obmedmsmaeckas moaroroska (ODII). [Toxroroska k ['TO.
Tewma 2. CrienmanpHas pu3ndeckas NOAroToBKa 1o «PuTHeC-a3poduKe»
Tema 3. TaHIEeBaIbHO-PUTMUYECKHUE, TIACTHYECKHE YIPAKHEHUS, Xopeorpaduieckas moroToBka.
Tema 4. Icuxonoruyeckas MOArOTOBKA. BocnuTaTenbHBIC CPEICTBA U MEPOTIPHUSTHS.
Tema 5. Bocniutanue KyiabTypsl 310pOBOro 00pasa KU3HH.
5. Oomas Tpynoemkocts — 344 4., 13 3.¢.
6. @opmMa KOHTPOJISI — 3a4eT
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