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ABSTRACT

Bachelor’s degree in 11.03.04 Electronics and Nanoelectronics

Course title: Fundamentals of technology and calculation of electronic
component base

Basic part of Block 1, 5 credits

Instructor: Doctor of science Korobtsov V.V.

At the beginning of the course a student should be able to:

ability to self-organization and self-education (GCC-14);

the ability to present an adequate modern level of knowledge of the scientific
picture of the world on the basis of knowledge of the basic provisions, laws and
methods of natural Sciences and mathematics (GPC-1);

the ability to identify the natural science essence of the problems arising in
the course of professional activity, to involve for their solution the appropriate
physical and mathematical apparatus (GPC-2);

ability to solve problems of analysis and calculation of characteristics of
electric circuits (GPC-3).

Learning outcomes:

GPC-4, willingness to use modern means of performing and editing images
and drawings and preparation of design and technological documentation;

GPC-5, ability to use the basic techniques of processing and presentation of
experimental data;

GPC-6, ability to search, store, process and analyze information from various
sources and databases, to present it in the required format using information,
computer and network technologies;

SPC-9, ability to perform works on technological preparation of production
of materials and products of electronic equipment;

SPC-18, readiness to carry out routine inspection of the technical condition
of the equipment, its preventive inspection and maintenance.

Course description: The discipline is provided by the curriculum in order to

form students' knowledge of the physical and chemical basics of basic technological



processes used in the production of microelectronic devices with micron and
submicron sizes of active areas and working layers, as well as knowledge about the
basics of designing technological cycles of production of simple microelectronic
structures

The objectives of the discipline are:

formation of students ' knowledge about the purpose, physical principles and
methods of the main technological processes underlying the technology of solid-
state electronics devices and integrated circuits, the production of micro-and
nanoelectronics devices;

formation of skills of modeling the processes of semiconductor devices;

obtaining in-depth professional education on the technology of electronic
component base, providing the opportunity to quickly and independently acquire
new knowledge necessary for adaptation and successful professional activity in the
field of micro - and nanoelectronics;

to impart to the future specialist modern design thinking, to acquaint with the
basic designs of elements of electronic component base and principles of
construction of integrated circuits, to consider methods of design of the basic
elements of modern micro-and nanoelectronics, knowledge and skills allowing to
carry out information search, using means and methods of automation of design

process.

Main course literature:

1. Introduction in processes of integrated micro- and nanotechnology:
textbook for higher educational establishments: in 2 v /under the General editorship
of Yu. N. Korkishko. M.:BINOM. Laboratory of knowledge, 2010-2011. -
(Nanotechnologies.) Vol. 1. Physical and chemical bases of microelectronics
technology/ Yu. D. Chistyakov, Yu. P. Raynova.-392p.
https://lib.dvfu.ru:8443/lib/item?id=chamo:298095&theme=FEFU

2. Introduction in processes of integrated micro- and nanotechnology:

textbook for higher educational establishments: in 2 v /under the General editorship


https://lib.dvfu.ru:8443/lib/item?id=chamo:298095&theme=FEFU

of Yu. N. Korkishko. M.:BINOM. Laboratory of knowledge, 2010-2011. -
(Nanotechnologies.) Vol.2. Technological aspects / [M. V. Akulenok, V. M.
Andreev, D. A. Gromov et al.]. - 2011. — 253p.
https://lib.dvfu.ru:8443/lib/item?id=chamo:298095&theme=FEFU

3. Gromov D. G. Metallization of ultra-large integrated circuits: textbook/ D.
I. Gromov, A. |I. Mochalov, A. D. Sulimin, V. |. Shevyakov. — M.: BINOM.
Laboratory of knowledge, - 2009. — 277p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:277417 &theme=FEFU

4. Barybin A. A. Physico-technological foundations of macro-, micro - and

nano-electronics: textbook for universities / A. A. Barybin and V. I. Tomilin, V. I.
Shapovalov ; under the General editorship of A. A. Barybina. - Moscow : Fizmatlit,
2011. -783 p.
https://lib.dvfu.ru:8443/lib/item?id=chamo:675441&theme=FEFU

5. VLSI technology : in 2 v. v. 1/ [K. pierce, A. Adams, L. Katz, etc.] ; lane.
Zverolovlev V. M. [and others]. Moscow : Mir, 1986.404 p. Access mode:
https://lib.dvfu.ru:8443/lib/item?id=chamo:782237 &theme=FEFU

6. VLSI technology in 2 v. : v. 2/ [K. Mogeb, D. Fraser, W. Fichtner, etc.] ;
lane. V. N. Leykin [et al.]; ed. by S. Z. Moscow : Mir, 1986.453 p.
https://lib.dvfu.ru:8443/lib/item?id=chamo:782259&theme=FEFU

Form of final knowledge control: pass/exam.
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AHHOTaNM JAJ5 padoueil mnporpaMMbl y4eOHOH U CIIATIIMHBI

PaGouas mnporpamma mpegHa3HaueHa IS CTYIEeHTOB 3, 4 KypcoB
CHEIUATBHOCTH «DJEKTPOHMKA W HAHOXJIEKTPOHUKA», OO0IIas TPYIAO0EMKOCTb
JTYCHUIUIMHBI 5 3aueTHhIX eauHull (180 gacon).

Y4eOHbIM TUIAHOM MPEayCMOTPEHBI JeKIuu (36 4acoB), MpaKTUYECKUE
3aHsATUA (36 yacoB), 1adbopaTopHbie paboThl (36 YacoB), camocTosATeNbHAs paboTa
crtynenta (72 4vaca, BKJIOuYas MOATOTOBKY K 3K3aMeHy 27 yacoB). JucrurinHa
BXOJUT B 0a30BYI0 YacTh IHMKIAa JUCIUIUIMH 00pa30BaTeIbHOM MPOrpaMMBbl,
peamzyercs B 6 U 7 ceMecTpax.

JlanHast AUCHUIIMHA TPeOyeT JJisl CBOEro M3y4eHHUs 3HaHMs OOIlero Kypca
busuku  (pazgen «OnekTpuuecTBo», «MonekynapHas (u3uKa»), KBaHTOBOU
bu3uky, gucuuIiuiMH  «Marepuanbsl  JEKTPOHHOW — TEXHUKH», «Du3nka
KOHJICHCUPOBAHHOTO COCTOSTHUS.

Hucruminaa « OCHOBBI TEXHOJIOTUHU U pacueTa 3JeKTPOHHON KOMITIOHEHTHOM
0a3b» TECHO CBsI3aHa C JUCHUIUIMHAMU TAHHOTO HAIpaBJIEHUS MOJATOTOBKY TaKUMU
kak «Hanoanektponuka», «®u3nueckrue OCHOBBI DJIEKTPOHUKU», KYPCOB IIO
BBIOOPY BapUaTUBHON YaCTU MPO(HECCUOHATBLHOTO ITUKJIA.

JucuumiiHa npeycMoTpeHa y4eOHbIM IJIAHOM C IebI0 (POPMUPOBAHUS Y
CTYJIEHTOB 3HaHUU O (HU3UKO-XMMHUYECKUX OCHOBAX 0A30BBIX TEXHOJIOTHYECKUX
MPOIIECCOB, MPUMEHSAEMBIX MPHU MPOU3BOACTBE MHUKPOIIECKTPOHHBIX MPUOOPOB C
MUKPOHHBIMH U CYOMHKPOHHBIMU pa3MepaMH aKTHUBHBIX OOJacTed U padoumx
CJIOEB, a TaKKe 3HAHUW 00 OCHOBAaX MPOEKTUPOBAHUS TEXHOJOTUYECKUX ITHKJIOB
MIPOU3BOJICTBA MPOCTEHIITUX MUKPOIJICKTPOHHBIX CTPYKTYP

HensiMu ocBOEHUS TUCHMUIJIMHBI SIBJIAIOTCS:

— GopmupoBaHre Yy CTYJIEHTOB 3HAaHWW O Ha3HAYEHUH, (PUINIECKUX
MPUHITUIIAX U METOJUKH BBHITIOJIHEHUS OCHOBHBIX TEXHOJOTHMUYECKHX IPOIIECCOB,
JeKAIUX B OCHOBE TEXHOJIOTMM TPUOOPOB TBEPAOTECIBHON DIECKTPOHUKUA U

MHTErPAIbHBIX CXEM, POU3BOJICTBA MPUOOPOB MUKPO- U HAHOAJIEKTPOHUKH;



— @opmupoBaHHE  HABBIKOB  MOJIEJTMPOBAHMS  MPOLECCOB  CO3IAHUS
MOJIyIIPOBOJHUKOBBIX MPUOOPOB;

— ITlonyuenue  yriyOneHHOro mpo(EecCHOHANBHOTO  O00pa3oBaHUsl 110
TE€XHOJIOTHH 3JIEKTPOHHOM KOMIIOHEHTHOU 0a3bl, 00ECIIEYHBAIOLIETO BO3MOKHOCTh
OBICTPOTO U CAMOCTOSITEILHOTO MTPUOOPETEHUSI HOBBIX 3HAHHM, HEOOXOIUMBIX JUISI
alanTalyy ¥ yCIEIHON MpoQecCHOHANbHON AeATeIbHOCTH B 00JaCTU MUKPO - U
HAHOXJIEKTPOHUKH;

— IPUBUTH OYIyIIEMY CIIEHUATUCTY COBPEMEHHOE KOHCTPYKTOPCKOE
MBIIIEHUE, I[MO3HAKOMHUTh C OCHOBHBIMM KOHCTPYKIMSIMU 3JEMEHTOB
AJIIEKTPOHHON KOMITIOHEHTHOM 0a3bl U MPUHUUIIAMH ITIOCTPOCHUS HHTETPATIbHBIX
CXEM, pacCMOTPETb METOAbl IPOEKTUPOBAHUSA OCHOBHBIX JJIEMEHTOB
COBPEMEHHOW MHUKPO- U HAHOAJIEKTPOHUKH, 3HAHUS U YMEHUS, TO3BOJISIOIINX
IPOBOAUTh HH(OPMALIMOHHBIA TOUCK, HCIHOJB3YS CpEACTBA U CIOCOOBI

ABTOMATHU3allWH IIPOLCCCa ITPOCKTHUPOBAHUA.

3apaun:

—  pacCMOTPETh OCHOBHBIC TIOHSATHS  MATEPUATIOBEACHHSA, METOJbI
dhopMUPOBaHUS JJIEMEHTOB C HEOOXOJMMBIMH JJICKTPUUYECCKUMHU IapaMeTpaMH,
(U3UKO-XUMHUYECKHE OCHOBBI TEXHOJOTUICCKUX MPOIIECCOB MUKPOIJICKTPOHHUKHU H
HaHODJICKTPOHUKH,;

— OOy4YUThCS TIPUMEHSTh TEXHOJOTUYECKHE OIepalu JUIS  CO3JTaHHS
DJIIEMEHTOB HEOOXOAMMOW TOIIOJIOTHH, HCIIOIL30BaTh (DU3UYECKUE 3aKOHBI JIJIS
aHajgu3a IPOM3BOJICTBEHHBIX  OIEpalldid, ONepupoBaTh (QHU3NUYESCKUMU U
TEXHOJIOTUYECKUMH TEPMUHAMU M BEJIMYMHAMH, pemiaTh 3a7adyd 10 pacuery
apaMeTPOB OCHOBHBIX TEXHOJOTHYCCKUX MPOIECCOB,;

— OBJIQJICTh TPAKTUYCCKUMH IPUEMaMHU TIpH paboTe C MarepuajaMud |
U3JICIUSIMA MHKPO - M HAaHODJICKTPOHUKH, U3MEPEHUS MX OCHOBHBIX ITapaMETPOB,
WCCJICIOBAHMSI CBOWCTB HOBBIX MaTE€pHAlOB, CaMOCTOSITCIIBHOW palbOThl Ha
YCTaHOBKAX KOHTPOJISI TEXHOJIOTUYECKUX TPOIECCOB;

— HW3yYEHHE OCHOB MPOCKTUPOBAHUS SJIEKTPOHHONW KOMIIOHEHTHOM 0a3bl;



— OCBOEHHE COBPEMEHHBIX METOJOB W MAapLIPyTOB IPOECKTHUPOBAHMS,
CPEICTB U CIIOCOOOB aBTOMAaTU3allMU IpoLecca IPOESKTUPOBAHMUS,

— NPUBUTUE CIOCOOHOCTEH aHAIM3UpPOBaTh U CHUCTEMATU3HUPOBATH
pe3yNbTaThl MCCIEIOBAHUW, NPEJICTABISATh MaTepUalbl B BUAE HAYYHBIX
OTYETOB, MyOIMKaAIUil, TPE3EHTALH];

— NPUMEHEHHE HAy4yHbIX METOAOB IPENBAPUTEIBHOIO TEXHHUKO-
HYKOHOMUYECKOTO 0O0CHOBAHHS MPOCKTOB;

— 00y4eHHE BBINOJMHATH PACUYE€Thl U MPOEKTUPOBAHUE DIIEKTPOHHBIX
npuOOpOB, CXEM M YCTPOMHCTB Pa3INYHOIO (PYHKIMOHAJIBLHOTO Ha3HAUEHUS B
COOTBETCTBUM C TEXHUYECKMM 3a/laHUEM C HCIIOJIb30BAHUEM CPEJICTB
aBTOMAaTHU3aLMH IPOEKTUPOBAHUS,

— O3HaKoMJIeHHE ¢ (POpPMaIbHBIMU NMPUHLUIIAMH Pa3pabOTKU MPOESKTHOM
U TEXHUYECKOM JOKyMEHTauuu, O(QOPMIICHHE 3aKOHYEHHBIX IPOEKTHO-
KOHCTPYKTOPCKUX padoT;

— (opMHpPOBAaHME HABBIKOB OCYHIECTBJIEHHUS KOHTPOJISI COOTBETCTBHS
pa3pabaTbhlBa€MbIX NPOEKTOB W TEXHUYECKOM TOKYMEHTAllUWd CTaHAapTaM,
TEXHUYECKUM YCIIOBUSAM U IPYTUM HOPMATHUBHBIM JOKYMEHTAM.

JUIsl ycnenHoro u3y4eHus TUCUUIIMHbl « OCHOBBI TEXHOJIOTUU U pacyera
ANIEKTPOHHOM  KOMITIOHEHTHOM 0a3pl» y  oOOydalmomuxcs JIOJDKHBI  ObITh
c(OpMUPOBAHBI CIEAYIOLINE MPEABAPUTEIbHbIE KOMIETEHIINU:

—CIOCOOHOCTBIO K caMoOpranu3anuu u camooOpa3zoBanuio (OK-14);

—CIIOCOOHOCTBIO MPEACTABIATH aJ€KBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUU
HAay4YHYI0 KapTUHY MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX IIOJIO)KEHWI, 3aKOHOB U
METOIOB €CTeCTBEHHBIX Hayk u MaTemaruku (OI1K-1);

—CMOCOOHOCTBIO  BBISIBJISITH €CTECTBEHHOHAYUHYIO CYIIHOCTh MpOOJIEM,
BO3HUKAIOIIMX B XOJA€ NPO(PECCHOHANBHON AESITEIbHOCTH, NMPUBIEKATh IS HUX
peIIeHUs] COOTBETCTBYIONIMIA (hu3uKOo-MatemaTrueckuil anmapar (OI1K-2);

—CMOCOOHOCTBIO peliaTh 3aJayd aHalIM3a W pacyeTa XapaKTePUCTHUK

anekTpudeckux memneit (OI1K-3);



B pe3ynbrare uzydeHus 1aHHON TUCHUILTMHBI Y 00y4aromuxcs GoOpMHUPYIOTCS
cienytoue ooOmenpodeccuoHanbHble W IpodeccHoHaIbHble KOMIETEHIUU

(3J1eMEHTBI KOMIIETEHIIH).

Kox u ¢popmysimpoBka dranbl GOPMUPOBAHUS KOMIIETEHIIUN
KOMIIEeTEeHIIUH
OIIK-4 , 3Haer ® 3JIEMEHThI HAaYePTATEIbHON T€OMETPUU U
TOTOBHOCTb IIPUMEHSTh WH)XEHEPHOH rpaduKu
COBPEMEHHBIE CPENICTBA
BBINOJIHEHUS U
DPeIaKTHPOBAHNS Ymeer ® [IPUMEHSATH IPOrPaMMHBIE CPEACTBA IIPU
M306paskeHuii 1 BBINOJHEHUH 1 PEIAKTUPOBAHUH n300pakeHui U
yeprexeil n 4epTesKei K MOrOTOBKE KOHCTPYKTOPCKO-
TIO/IrOTOBKH TEXHOJIOTUYECKON TOKYMEHTaluu
KOHCTPYKTOPCKO- Brageer | e coBpemeHHBIME IIPOrPaMMHBIMH CPEICTBAMH
TEXHOJIOTUYECKOi1
JOKYMEHTalluu
OIIK-5, 3Haer ® CYHIHOCTb Hay4yHOH MpoOIeMbl U HAYYHOU 3a]1auu;
CIIOCOOHOCTh ® BUJIbI TEOPETUUECKOI'0 U DKCIEPUMEHTAILHOTO
HCIIOJIB30BaTh HCCIICIOBAHUS;
OCHOBHBIC HPUEMBI ® HOpPMaTUBHbIE IPABOBBIE IOKYMEHThI B CBOEH
00paboTKH H poheCCHOHATTLHOMN IeATEIbHOCTH;
HPCACTaBICHUA ® OCHOBBI CTATUCTUKU M COBPEMCHHBIC
OKCICPUMCHTAIbHBIX [IPOrpaMMHBIE CPEACTBA, IPUMECHIEMBIE IS
AQHHBIX 00pabOTKH U MPECTABICHHS SKCIIEPUMEHTATBbHBIX
JTAHHBIX
e KOHCTpyKTOpcKyro nokymeHnrannto: ECKJ, ECT/,
I'OCTwr
Ymeer ® [IPaBUWJIbHO MIOCTABUTh IKCHIEPUMEHT, MOJTYYHUTh
JIOCTOBEPHBIE TAHHBIE ITOTO IKCIIEPUMEHTA;
® JCII0JIB30BATh HOPMATUBHBIE JOKYMEHTHI B CBOEH
npo¢eCCUOHATBHON IeATETLHOCTH
Brageer | o HaBbIkamu mpoBeCHUSI KOHKPETHBIX
TEOPETUUECKHUX U SKCIIEPUMEHTAJIbHBIX
HCCIIEI0OBaHUH;
® HaBBIKAMU I'PAMOTHOT'O U3JI0KEHUS PE3yJIbTaTOB
COOCTBEHHBIX Hay4YHbBIX UCCIIEI0BAaHUM (OTYETHI,
pedepatsl, JOKJIAABI U Jp.), OCHOBHBIMH ITPHEMaMHU
uX 00pabOTKH U MPEICTaBICHUS
® HaBbIKaMU palbOTHI ¢ UH(POPMALIMOHHBIMU Oa3aMu
JAHHBIX
OIIK-6, 3Haer ¢ paboTy KOMIBIOTEPA;
CHOCOOHOCTh e 00agaTh 6a30BHIMM 3HAHUSIMH B BEIOPAHHOM
OCYIIECTBIIATH ITOUCK, o0OJsacTu
XpaHeHue, 00padoTKy u Ymeer ® JCII0JIB30BATh PE3YJIbTaThl HAYYHO-TEXHUUECKOMN
aHaNu3 WHGOpMAILHH 13 uH(pOpMaINH, TOITYYEHHON U3 Pa3HBIX
Pa3IMYHbBIX HCTOYHUKOB HCTOYHMKOB:
n 0a3 JaHHBIX,
® IPaMOTHO O(OPMIISITH PE3YNIbTAThl PaOOTHI.




MIPEJICTaBIISTH €€ B
TpedyemoM (opmate ¢
HCIIOJIb30BAaHUEM
WH(POPMAIIMOHHBIX,
KOMITBIOTEPHBIX H
CETEBBIX TEXHOJIOTHI

Bnaneer

MEXaHU3MOM 0TOOpa HEOOXOAMMOI HH(pOPMAITHH;
aHAJIM30M IOJyYeHHOH HH(pOpMAINH, HABBIKOM €€
CHCTeMaTH3alliH ITPH BHIOJTHEHNH KOHKPETHBIX
3a/1a4 B M3y4aeMon 00JIacTu

I1K-9,

CIIOCOOHOCTH
BBITIOJIHATH PaOOTHI 11O
TEXHOJOTHYECKOM
MMOATOTOBKE
MIPOU3BOJICTBA
MAaTepHaioB U U3CIIHI
3JIEKTPOHHOW TEXHUKHU

3Haer

TEXHOJIOTHH IMPOU3BOJICTBA MATEPUAIOB U U3JICIIUN
3JIEKTPOHHOU TEXHUKHU;

OCHOBHBIC CTaHJAAPTHI, TCXHUYECKUE YCIOBUS U
Jpyrue HOpMaTHBHBIE TOKYMEHTHI,
PETIIAMEHTHPYIOIIHNE COCTABIICHUE TIPOCKTOB U
pa3paboTKy TEXHUYECKON TOKYMEHTAIIUU B
COOTBETCTBYIOIIEH cdepe;
MIOCJIeIOBATEIBHOCTh KOHTPOJIS, TPOBEACHUS
OLIGHKU COOTBETCTBHS pa3padaTbiBacMbIX
MIPOEKTOB U TEXHUYECCKOU JOKYMEHTAITU!
pa3IMYHBIM HOPMATHBHBIM TOKYMEHTaM

Ymeer

COCTaBJISITh MapIIPYTHBIC KAPTHI U
TEXHOJIOTUYECKYIO TOKYMEHTAIIUIO ISt
MIPOBEJICHUS OTJEIBHBIX OTIEPaIliii M MPOIIECCOB
COOPKH M3/ICIHH;

HCII0JIb30BaTh HH(POPMAIIHIO CTaHIapTOB,
TEXHUUYECKUX PETJIAMEHTOB U JPYTUX
HOPMATHUBHBIX JIOKYMEHTOB IIPH Pa3padboTKe
TEXHUYECKOH IOKYMCHTAIINN;

OCYIIECTBIISITH KOHTPOJIb COOTBETCTBUS
pa3pabaTbIBacMOT0 MPOEKTa OCHOBHBIM
MOJIO)KEHUSIM HOPMATHUBHBIX JJOKYMEHTOB

Bnaneer

HAaBBIKaMH BBITIOJIHEHHSI TEXHOJIOTMYECKUX
OIEPALMi 110 TOATOTOBKE U IIPOBEICHUIO
TEXHOJIOTMYECKUX MPOLECCOB MPH NMPOU3BOJICTBE U
HCIIOIb30BAHUH MATEPUATIOB U U3IECIIHN
JJIEKTPOHHON TEXHUKH;

HaBBIKAMH MCIIOJIb30BAHUS OTAEIBHBIX ITOJIOKEHUN
CTaHJApTOB, TEXHUYECKUX PEIJIAMEHTOB U IPYTUX
HOPMAaTUBHBIX JJOKYMEHTOB Ha KOHKPETHOM CTaIHUH
pa3pabOTKU MPOEKTa U/UIIA COCTaBIICHUS
TEXHUYECKON JOKYMEHTALNH;

OCHOBHBIMHM METOJaMHU OCYIIECTBIECHUS KOHTPOJISI
COOTBETCTBUS pa3padaTbIBAEMOro MPOEKTa
ITOJIOKEHUSAM HOPMATUBHBIX TOKYMEHTOB

ITK-18,

TOTOBHOCTh
OCYIIECTBIISTh
pErIaMeHTHYIO
MIPOBEPKY
TEXHUYECKOTO
COCTOSTHHS
o0opynoBaHus, €T0
MPOPUITAKTUIECKUAN

3HaeT

UCIIOJIb3yeMOE TEXHUUECKOEe 000pyI0BaHNUE;
IpaBrJia TCXHUKHU 0€30I1aCHOCTH U OKCILTyaTalluu
00opynoBaHUs;

OCHOBHBIE KOMITBIOTEPHBIC TIPOTPAMMBI U
IIPHUIIOKCHUA, HeO6XO}II/IMI)Ie JJIA
poheCCHOHATILHOM JIeATEIbHOCTH;

MOPSIOK Pa3pabOTKH TEXHUYECKOM
JOKYMCHTAIUN: TEXHUYECKUU IMPOCKT, 3TAIlbI
MPOSKTUPOBAHHUS




OCMOTp U TEKYIIHI Ymeer ® [IPUMEHSTH MMOJTYYECHHbIE 3HAHUS MPU pa3padoTKe

PEMOHT WHCTPYKIUHU MO 3KCIUTyaTalluu

® UCIOJIB3yEeMOTr0 TEXHUYECKOT0 000pyIOBaHUS U
MIPOrpaMMHOTO obecrieueHus st 00CTy)KUBaHUS
MepcoHana;

e pa3palaThIBaTh MPOECKTHYIO U TEXHUYECKYIO
JOKYMEHTAINI0, 0(OPMIISATh 3aKOHYCHHBIE
MIPOEKTHO-KOHCTPYKTOPCKUE pabOThI

Brageer | e coBpeMeHHBIME KOMITBIOTEPHBIMH TEXHOJIOTHSAMH;

® [IPaBWJIAMH COCTABJICHUS TEXHOJIOIMYECKOU
JOKYMEHTAIMH, HE00X0IMMOMN Ha BCeX CTalusX
MPOMU3BOACTBCHHOI'O IIPOLIECCA;

® METOJaMHU OLIEHOYHBIX PacyeToOB, IapaMETPOB U
XapaKTEPUCTUK 3JIEKTPOHHBIX KOMIIOHEHTOB

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA

Jlexumn (36 yacos).

Paznen 1. OCHOBBI TIPOEKTHPOBAHHMSA DJEKTPOHHOM
KOMIIOHEHTHOM BA3BI (18 uac.)

Tema 1. Kitaccudukanusi noxynpoBoIHHKOBBIX PHGOPoB (2 yac.)

BBenenue B JUCHUIUIMHY. DJIEMEHTHI AJIEKTPOHHBIX cxeM. Krnaccudukarus
MOJTYNPOBOJHUKOBBIX MPUOOPOB: TUO/ABI, OUTIOJISIPHBIE U TOJIEBBIE TPAH3UCTOPHI,
TUPUCTOPBI,  (OTODIEKTPUUYECKUE U  M3Iydaroluue MpuOOphl:  ONTOHAPHI,
CBETOJMOABI, POTOTPaH3UCTOPHI, HOTOTUPUCTOPHI, (HOTOPEZUCTOPHI.

Knaccudukaiysa MHTErpaibHBIX MHKPOCXEM: MO TEXHOJIOTHH TOJIYYCHUS —
MOHOJIUTHBIE, TUOPUAHBIC; MO (PYHKIIMOHAILHOMY HA3HAYEHUIO — aHAJOTOBBIE,
urdpoBbie, HETMHEUHBIC UMITYJIbCHBIE.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepralibl. MeTO1bl N30JISIUH SJIEMEHTOB
UHTETPaAIbHBIX MHKpocxeM. Kpartkas uctopus passutus SOC (System on chip)
(Cucrema-Ha KpucTtaiie).

Tema 2. HaH03/IeKTPOHUKA — JOCTHKEHUA U NepcneKTuBbl. Dusnueckue

OCHOBBI HAH0YJIEKTPOHMKH (4 Jac.)



Cneunduka HaHomupa. CBOHCTBa  HMHAMBUAYAJIbHBIX  HAHOYACTHII.
DNEeKTpOHHAs CTPYKTYpa. XapaKTEpUCTUKA KBAa3UHENIPEPBIBHBIX 30H Pa3pelICHHBIX
3HAQYEHUN DHEPTUM DJIEKTPOHOB B KPUCTAUIMYECKOM TBEPAOM Teie. MarHuTHbIe
kjactepbl. [lodaynpoBOIHUKOBBIE HAHOYACTHUIBI Pexumbl cnaboii U CHIIbHOM
noxkanu3anuu. Kiractepsl MHEPTHBIX Ia30B.

Yrneponuble HaHOCTPYKTyphl. Ilpupoma yriaepomHoit cBsizu. ['padur —
atomHas ctpykrypa (CTM). YriepoiHble KiacTepbl; MaJIbIe YTIEPOIHbIE KJIaCTEPHI.
['paden. @ynnepen Cego. YTIIepoaHbIE HAHOTPYOKH.

OObeMHbIe HAHOCTPYKTYpHbIE MaTepralibl. OCHOBHBIE cBOMCTBA. Puznueckue
IIPUHLIUAIBI HAHODJIEKTPOHUKU. [IpUHIMIT KBaHTOBaHUSA U KBAHTOBOE OIPaHUYCHUE.
Hwuskopasmepneie  CTpyKTypbl.  TpaHCmopT  HOCUTENEM  3apsna  BAOJb
IIOTEHIUAJIBHBIX 0apbrepoB. TyHnenupoBanue HOCHUTEJEN 3apsaa
OnHo2yeKTpOoHHBIN TpaH3ucTop. CrnuHOBbIE 3P (deKThl. TEeXHOJIOTUU CO3/IaHUS
TBEPAOTEIBHBIX HAHOCTPYKTYp. lIpuMeHeHne KBaHTOBO-pa3MEpPHBIX CTPYKTYp B
npuOopax HaAHORJIEKTPOHUKH

Tema 3. Pacuer moJrynnpoBOoAHMKOBBIX U MUKPOJJIEKTPOHHBIX IPUOOPOB —
OCHOBA NMPOEKTHPOBAHUS 3JIEKTPOHHOI KOMIIOHEHTHOI# 0a3bI (4 yac.)

Oco0eHHOCTH MOJIeNieil MOIYNPOBOJIHUKOBBIX MNPUOOPOB U HMHTETPAIbHBIX
MUKpOcXeM. MaremaTuueckue Mojenu: (QyHKUMOHAIbHbBIE U  (PU3MYecKue.
OCHOBHBIE  COOTHOLIEHMS [UIsl pacdyera IOJYIPOBOJHUKOBBIX  CTPYKTYP.
®duznyeckue napaMmeTpsl U AuddepeHnaibHble ypaBHEHUS.

XapakTepuCTUKU  (PU3MYECKUX  MPOLECCOB B  IMOJYIPOBOJAHUKOBBIX
CTPYKTYypax.

Pacuer mosynpoBOAHUKOBBIX OUOAOB U THOJHBIX CTPYKTYP HHTErPAJIbHBIX
MuKpocxeM. Pacyer OWIONIAPHBIX TPAH3UCTOPOB M TPAH3UCTOPHBIX CTPYKTYP
MHTETPAIBHBIX MHUKpocxeM. Pacuer monesbIx TpaH3ucTopoB U MUII-cTpykTyp
MHTETpalbHbIX MHUKpocxeM. Pacuer TupucropoB. IlaccuBHBIE 3IE€MEHTHI

MHTETPAIBHBIX MUKPOCXEM.



Tema 4. MeTog010rusi MNPOEKTHPOBAHHUSA HWHTErPAJbHBIX CXeM C
HAHOMETPOBBIMHM TEXHOJIOTHYECKMMH pa3MepaMu M3eJIUi 3JIeKTPOHUKH HA
OCHOBEe HAHO3JIEKTPOHHOI 31eMeHTHOM 0a3bl (6 Jac.)

OCHOBHbBIE HaIlpaBJICHUS PA3BUTHUS MPOU3BOACTBA IMOIYNPOBOJHUKOBBIX
npuOOpPOB M MHTErpajbHBIX MHUKpocxeM. VcTopus pa3BUTHS KOHCTPYKUUN
anekTpoHHbIX cxeM (OC). Omnpegensomue (HakTopsl pa3BUTHUA, METOIbI
MPOEKTUPOBAHUSI CTICIIMAIM3UPOBAHHBIX OoybIIUX HHTErpanbHbIXx cxem (BUC) u
cBepx Oonpmux wuHTerpanbHeix cxeM (CBUC). Crpykrypa u xiaccel OC.
TpeboBanust mnpenbsBiasiemMble K KOHCTpykuusam OC. OOmias xapakTepuCTHKa
npouecca MPOEKTUPOBAHUS JJIEMEHTOB 3JIEKTPOHHOM KOMIIOHEHTHOH 0as3bl.
CucremHpli mnoaxon K mnpoektupoBannto OJC. IIpoekTHpoBaHHME HECYIIUX
KoHCTpykiui. CrucreMa MexxcoequHeHuil. [IpoekTnpoBanye neyaTHOro MOHTaXa,
NAacCCUpPOBKAa M pacyeTbl [EYaTHBIX JJIIEMEHTOB MoOHTaxa. (cobeHHoCcTH
KOHCTPYUPOBAHUSI NEYATHBIX IJJAT C MOBEPXHOCTHO-TNIOCKOCTHBIM MOHTaXOM
KOMIIOHEHTOB. OCHOBBI aBTOMaTH3aluu crioco0a npoektuposanus IC.

HNudpactpykTypa npoektupoBanus u mnpousBojactea SOC. bubmmorexb IP
omoxkoB st SOC mpoektupoBanusa. Ilpomecc mnpoektupoBanusi SOC. SoC-—
MPOCKTHPOBAHUE C YUYETOM AJITOPUTMOB U alapaTHbI/TPOrpaMMHBIE I1aT(HOPMBEI.
HexoTopsie acniekTsl sBoton SOC.

Tema 5. IlpuMeHeHMe  HOPMATHBHOM  JOKYMEHTALUM  IIPH
NPOEKTHPOBAHUH YJIEKTPOHHON KOMIIOHEHTHO¥ ObI3bI (2 Uac.)

Enunas cucrema koHcTpykTropckod mokymeHTtauuu (ECK]I). TexHuueckuit
MPOEKT — OCHOBa pabouell  KOHCTPYKTOPCKOM  JOKyMeHTaruu. Bumbl
KOHCTPYKTOPCKOM  JoKymMeHTauuu. Cranuu pa3paboTKu, dTambl  padOTHI.
[TosicHuTenbHAS 3alKUCKa, YEPTEXKH B POEKTE.

Enunas cucrema texnonorudeckon nokymenrtaruu (ECT/), TOCThsr.

Pa3nen I1. Beenenue (1 uac.)
Tema 1. Dranel pa3sBUTHS W COBPEMEHHOE COCTOSIHHE TEXHOJIOIHH

MaTepHAaJIOB U NPUGOPOB MaKPO-, MUKPO- U HaHOYJIeKTpoHuKH (1 vac.)



BBenenne B NOMYNPOBOAHUKOBOE NPOU3BOACTBO. KopHuM u pasButHe
MOJTYTIPOBOJHUKOBOM IIPOMBIILJIEHHOCTH. HNHTterpanus npruOoOpoB.
WuTerpanmmonnsie 3moxu. M3rorosnenne muTerpanbhbix cxem (MC): Badenphas
dabpuka. Jranel urorosiaeHuss UC. TenaeHuu pa3BUTUs MOITYIPOBOJIHUKOBOTO
IIPOU3BOJICTBA: YBEJINYECHHUE ITPOU3BOANUTEILHOCTA U HAJICKHOCTH YUIIA, CHUKEHUE
€ro CTOMMOCTH. JINOXH Pa3BUTHUS 3JIEKTPOHHKHU. Kapbepa B MOIyNpOBOJIHHUKOBOM
MIPOU3BOJICTBE

Paspnen |1l. OcHoBHBIE MpOLECCHI TEXHOJIOTHM 3JIEKTPOHHON KOMIIOHEHTHOM
0a3bl. IIpousBoacTBenHass uncrora. Merposiorus u aedexrockonusa. Qo63op
BadenbHoii padpukm u craauii usrorosjenuss KMOII (7 gac.)

Tema 1. ITosrynpoBogHuKOBbIe MaTepuaJibl (1 gac.)

XapakTEepUCTUKN MOJYIPOBOJHUKOBBIX MaTepuanoB. CTpyKTypa aroma.
[lepnonnueckas TabnuIa. Knaccuduxanus MaTepraoB. Kpemnuii.
AJbTepHATUBHBIE MTOJYTIPOBOJHUKOBBIE MaTEPUAIIBI.

Tema 2. I[IpudopHbie TexHoJoruu (1 yac.)

Tumnbr cxeMm. CTpyKTyphl TMAaCCHUBHBIX KOMMOHEHT. CTPYKTYpbl aKTHUBHBIX
koMrioHeHT. Dddekt 3amenkuBanus B KMOII yctpoiicTBax. Turibl HHTErpagbHbIX
CXEM

Tema 3. Kpemunii u u3roronienue miactun (1 gac.)

KpeMHHi1 nonynpoBOAHUKOBOTO Kinacca. Kpucramnmueckass CTpyKTypa.
Opuenranus kpucraia. Poct MOHOKpHUCTaINIMUECKOTO KpemHusA. [IpuunHbl 1715
yBEIMYCHHS JauameTrpa ciauTka. JledekTsl B KPUCTALUIMYECKOM KPEMHHUHU.
TexXHOJOrMYeCKu MapUIpyT HM3TOTOBJIEHUS NOMIOKEK. KoHTposb KauecTBa
IMOJUIOXKEK. DIMUTAKCUAILHBIN CIION

Tema 4. XuMpeakTHBbBI B IOJYIPOBOJHUKOBOM npou3BoacTBe (1 vac.)

CocrossHne  BemiecTBa.  XHMMHYECKHE  CBOWCTBA  MAaTepuajioB IS
MOJIYTIPOBOJHUKOBOTO  MPOU3BOACTBA. XHWMHWYECKHE JKUIKOCTM W Ta3bl B
MOJTyTIPOBOJJHUKOBOM NPOU3BOICTBE. TexHUKa 6€30MacHOCTH

Tema 5. UncroTra mo,rynpoBoIHHKOBOT0 npou3sBoacTea (1 vac.)



Kontponw 3arpssHeHuit Ha «BadenbHOW» ¢adpuke. Buabl 3arps3HeHUH.
M cTOYHUKYM ¥ KOHTPOJIb 3arpsi3HEHUN. BiiaykHast ouncTKa I1aCTUH

Tema 6. Merpoaorus u nedgexrockonus (1 gac.)

Metponorus u nedexrockonusi. Metponorus HMC. Mepbl KkaudecTra.
AHQJIUTUYECKUE METOJIBI U 000PYI0BaHUE

Tema 7. Texnonornyeckuii Mapmpyt usroronienusi UC (1 gac.)

O030p TEXHOJOTUYECKUX Y4YacTKOB «BadenbHON» (adpuku. Cramuu
uzrotosiiennss KMOII. [TapameTpuueckoe TeCTUpOBaHUE

Paznen IV. ®usuko-rexHojornyeckue npoueccbl popmupoBanus UC (6
yac.)

Tema 1. Oxuciaenne (1 yac.)

Oxucnenue. Ilpupona OkHCHON IIeHKH. M CMONb30BaHWE OKUCHOW IUICHKHU.
XUMHYECKHE PEAKIHU OKHUCICHHS W MOJENb POCTa OKUCHOM TIUIEHKU. THIbI
TEPMHUYECKUX TI€YeM, MX JTOCTOMHCTBA U HENOCTATKU. DBICTPBIM TEPMHUYECKUU
rpoueccop. TeXHONOrHYeCKHi MapuIpyT TEPMUUYECKOrO OKUCIeHUs. M3mepenus
KadyecTBa OKUCIICHUS. J[MarHOCTHKA U yCTpaHEHUE MPOOJIEM OKUCTICHUS

Tema 2. Oca:xknenne (1 uac.)

Ocaxnaenne. TOHKOIUIEHOYHAsT TEPMHUHOJIOTUSA. XapaKTEPUCTUKUA IUJIEHOK.
MeTonbl ocakIeHHs TUICHOK. XuMmH4deckoe ocaxaeHue u3 mapa (CVD) u ero
pasHoBugHoctu. Cucremsl CVD. [usnextpuku wu  ObicTponeiictue HC.
[{enTpudyrupoBanue IUANEKTPUKOB. OmnuTakcus. Mepbl kadectBa CVD.
Juarnoctuka u ycrpanenue nmpoodiem CVD.

Tema 3. Merauzanus (1 gac.)

Meramm3zanusa. MeTamibl, UCTIOJIB3YEMbIE TTPU M3TOTOBJIEHUHM unna. CUCTEMBI
ocakieHus: MeTaiuioB. CxemMbl MeTajuiu3aluu. Mepbl KauecTBa METAIIM3alUu.
JlnarHocTuka u yCTpaHeHHUE POOJIeM METAJIITU3aIUH.

Tema 4. Tpasaenue (1 uac.)

TpaBnenue. IIponeccel TpaBinenus. [lapamerpsl TpaBienus. Cyxoe TpaBJeHUE.

Peakropsl mumazMeHHoro tpasiieHus. [IpuMeHeHue cyxoro TpasiieHHs. Mokpoe



TpaBieHue. Ynanenue ¢ortopesucta. KoHTponb Mep KauecTBa TpaBIEHUS.
JIMarHoCTUKM U YCTpaHEHHUE MPoOJieM TpaBiICHUS.

Tema 5. Uonnasi ummiianTauus u audgysus (2 yac.)

HNonnass ummiantanus. Jlerupoanusle oOnactu. duddys3us: nmpuHIUOBL U
npoueccsl. [lapameTpsl MIOHHONM UMILTAHTAMKU. Y CTAHOBKA MOHHOM MMILIAHTALINH.
OddexTrl kaHanmupoBaHusa. HampaBieHus MpuUMEHEHHS HOHHOM HMMIUTAHTAIMH B
npousBosictBe MC. M3MepeHnss kauecTBa MOHHOW MMIUIaHTAlMU. /{uarHoctuka u
ycTpaHeHHe Mpo0IeM HOHHOW UMIUTAHTAIUH.

Tema 6. XumMuko-Mexannveckasi iuianapuszanus (1 gac.)

Xumuko-mMexannueckas raHapuzanus (XMII). TpaguunonHas riaHapu3zanus.
Mexanuzmbl 1 Bo3moxHOCTH XMII. O60opynoBanue ains XMII. [Ipumenenne XMII
B mnpouecce uzroropienus MC. M3mepenuss kauectBa XMII. [Jlmarnoctuka u
ycTpaHenue npoosem XMII.

Paznen V. @otosmTorpadudeckmii mpouecc (4 yaca)

Tema 1. OT mapoBoii 00padoTKH 10 MATKOro nporpesa. (1 yac.)

[lonstue Qoromurorpadpuu. dDoronurorpadguueckue mnpoueccbl. OCHOBHbBIE
cryiein  ¢otonutorpaduu. Dotopesuct. Tumbl (dortopesuctoB. I[laposas
oOpaboTtka. [lentpudyrupoBanue. Msarkuii nporpeB. Mepbl kauecTBa HaHECEHUSI
doTopesucra. JlnarHocTuka u yCTpaHeHHe nMpooJsieM HaHeceHUs (PoTope3ucTa.

Tema 2. CoBMelneHue H YKcno3unms (2 yac.)

DneMeHThl onTH4ecKoi tuTorpaguu. CucTeMbl COBMEIIEHHS M SKCTIOHUPOBAHUS.
[TpunensHbie Mapkepbl. ONTHYECKUE METOIbI OBBIIIEHUS TOYHOCTH COBMELICHUS.
Mepb! kauecTBa COBMEILLIEHUS U HKCIO3UIMH. JIMarHoCTHKa U yCTpaHEHHE MpodieM
COBMEILICHHS U IKCIIO3ULUU.

Tema 3. [IposiBiienue u nepeaosbie Jutorpaduu (1 yac.)

ITocT-3KCNO3MIIMOHHBIN NPOrpeB. [IposiBIEHHME HEraTMBHOTO M MO3UTHUBHOIO
doTopesucta. Metoasl u napameTpsl npossienus. JKectkuil nporpeB. KoHTposb
nposienenusi. IlepenoBeie nutorpaduu. IlepenoBeie TexHonoruu (Qoropesucra.

Mepbl kauecTBa nposiBJIeHUs. JIMarHoCTUKA U yCTpaHEHHE MPOOJIEM POSBICHHUS.



1. CTPYKTYPA U COJEP KAHUE MPAKTUYECKOM YACTH
KYPCA
PaGoueii mporpamMmmoii yaeOHON TuCITUTIIMHBI « OCHOBBI TEXHOJIOTHH U pacyeTa
AJIIEKTPOHHON KOMIIOHEHTHOW 0a3bl» MpeaycMOTpeHbl 36 4acoB MPaKTUYECKHUX
3aHATUN B (hOpME CEMUHAPOB MO CIETYIOIIUM TEMaM.
Tema 1. [Ipo6semMbl popMHPOBAHNS CHIHIIUTHBIX KOHTAKTHBIX cJ10eB (5 vac.)
1.1. TlpuuuHbl 3aMeHBI MaTepHaia KoHTakTHOro ciost T1Si; B KMOIT-
texuoJsioruu Ha CoSi,
1.2. TIpobiema notpedaeHus: IPUMOBEPXHOCTHOTO CIIOSI KPEMHUS TIPU
TBEp0(Pa3HOM CHIIUIUA00pa30BaHUN
1.3. BnmsHUuE €CTECTBEHHOTO OKCHAA KPEMHUS Ha Ipoliecc TBepAaodazHoro
CHJIMIINI00pa30BaHUs
1.4. TlpoGiema aTepalbHOTO POCTa CUITUIIN]IA
1.5.  OcoOeHHOCTH MOBEACHHUS JIETUPYIOLIEH TPUMECH B KDEMHUH MTPU
CHWJIMIINI000pa30BaHUH U MOCIIEAYIOMUX TepMOOOpaboTKax
Tema 2. [Ipunuuns! co3nanust 1upy3noHHO-0apbepHBIX cj1oeB (5 yac.).
2.1. Knaccudukarus matepuanoB Aud y3uoHHO-0apbEepHBIX CIOEB M0 MEXaHU3MY
JICUCTBUS.
2.2. AHanu3 mporiecca Jerpajaiui TOHKOTO CI0sI B COCTaBE MHOTOCIOWHOM
CUCTEMBI.
2.3. Kpurepuu Beibopa marepuana mudGy3noHHO - 0apBEPHOTO CIIOSL.
2.4. Hexortopsle acreKkThl 00pa3oBaHUs CTAOMIIBHOTO aMOp(HOTO MaTepuara.

Tema 3. TexHoIOTHYECKHE BO3MOKHOCTH MEPCIEeKTUBHBIX BUIOB dIMUTAKCHH
(5 uac.)

3.1. JloctuxkeHus: MOJEKYJISIPHO-TYy4YEBOM SMUTAKCUU.

3.2. T'azodaznas anMUTAKCUS U3 METAJUIOOPTAaHUYECKUX COCIMHEHU.
3.3. Herepmuueckas akTHBAIUs STTUTAKCUAIBHBIX MTPOIIECCOB.

3.4. ]JleiicTBuE BHEIIHETO IEKTPUUYECKOTO MOJISI Ha MPOLECC SMUTAKCUU.
3.5. BnusHue U3nydeHU Ha MPOLECC IMUTAKCUU.

Tema 4. UMnyJibcHOe Jia3epHOe ocakaeHue TOHKHX miieHok (5 vac.)



4.1. AGnsuusi KOpOTKUMH HE3aBUCUMbBIMU J1a3€PHBIMU UMITYJILCAMU U OCAXK]ICHUE
MJIEHOK. MeXaHU3Mbl, TOPOroBasi MOIIHOCTh CKOPOCTh, TITyOHHA.

4. 2. Kunetuka pocra IJICHOK MpHU JIA3EPHOM OCAXKICHUHU.

4.3. OcaxieHre B CBEPXBBICOKOM BakyyMe. CKOPOCTh OCaKIEHUS, CTEXUOMETPHS,
OJTHOPOJHOCTH, (popMupoBaHue NePEKTOB, OTPYOICHHUE U TIEPEMEITUBAHNE
TpaHuIlbl pa3zena, GopMUPOBAHNE METACTaOMIBbHBIX (a3.

4.3. Ocaxnenue B arTMoc(epe MHEPTHOTO raza. ¥ MEHbIIIEHUE UMILIAHTAIUH,
M3MEHEHHUE CKOPOCTH OCAXKJICHHS U CBOMCTB IJICHOK.

4.4. TTpuno>xeHus: METOo/1a Ja3epHOr0 OCAXKIACHUS

Tema 5. BoicokoacnekTHoe TpaBjaeHue kpemHusi (5 yac.)

5.1. Moxkpoe TpaBneHue

5.2. Cyxoe TpaBieHue

5.3. JIOCTOMHCTBA BBICOKOACTIEKTHOT'O TPABJICHUS

5.4. ITapaMeTpbl BBICOKOACIIEKTHOTO TPABIICHUSA

5.5. TepMoanHamMuKa U KUHETHKA BHICOKOACTIEKTHOTO TPABJICHHUSI

Tema 6. IBoJIOIMA TEXHOJIOTHN MexkcoennHennii B kpemaueBbIx MC (5 vac.)

6.1. Dramsl PBOJIIONNN

6.2. MeTanmu3anusi KOHTaKTOB

6.3. OTBepCTHS U MEKCOCTUHUTEHHBIC THHUU

6.4. aTerpanys TeXHOJOTHA

6.5. [lpuunna orpanuveHus opicTpoaericTeus MC

6.6. MuTerpaius Meau U U30JIATOPOB C HU3KUM K

6.7. Bynymiee KpeMHUEBBIX MEKCOEIMHEHUH.

Tema 7. Bo3aeiicTBre MATEPUAJIOB HA TEXHOJOTHI0 MEKCOECIMHEHUIN U UX
HaJe:kHoCTh (6 uac.)

7.1. Texnonorus GopMHUPOBAHUS MEKCOEAUHEHUI

7.2. TexHonorus co3AaHusi pUCYHKA MEKCOEAMHEHU I

7.3. Bo3zaeiicTBUE Ha TEXHOJOTHIO OYHCTKU

7.4. TexXHOJIOTHS METAIIN3allin

7.5. Hage:xxHoCTh MEIHBIX MEXKCOEIUHEHNH.



7.6. DieKTpoMHUTpaLus

7.7. ObpazoBanue MoiaocTen

JlaGopaTopHbie padoTsl (36 yac.)

No HanmeHnoBaHue u KpaTKoe COAEpKaHHE J1a0OpaTOPHOM padOTHI Koui-Bo
a/p 4acoB
1 Pa3BuTHe 31eKTPOHHON KOMIIOHEHTHOM 0a3bl U AIEKTPOHUKHU B 4
Poccun. Knaccudukanus noaynpoBoJHHKOBBIX TPUOOPOB
2 CaolicTBa UHAMBHUAYAIbHBIX HAHOYACTHI]. YTIIEPOTHBIE 6

HaHOCTPYKTYpHI [ 'paduTt. ['paden. Yraeponnsie HAHOTPYOKH.
OOBbeMHBIC HAHOCTPYKTYPHBIE MaTepPHAIIbI

3 MatemaTuueckrue MOJIENH MOIYIPOBOIHUKOBBIX IPUOOPOB. OCHOBHbIE 4
COOTHOILLIEHUS JJIs PACYETA NTOJIYIIPOBOJIHUKOBBIX CTPYKTYP
3 Pacuer Gunosnspusix Tpanzucropos, M/III crpykTyp, 31€MEHTOB 6
UHTErPaJIbHBIX MUKPOCXEM
4 [IpakTuueckoe 3anstue: «Pa3paboTka TONOJOTMU NEYATHOM MJIaThl 6
4 Hcropus pa3BUTHA JIEKTPOHHBIX cXxeM. TpeGoBaHus, MpeaAbsBIseMble 2

K KOHCTPYKIUU SJICKTPOHHBIX CXCM. OcCHOBHBIC HaIlTpaBJICHHUA
COBPEMCHHOTI'O ITPOU3BOJACTBA SHCKTpOHHOﬁ KOMITOHEHTHOM 0a3bl

5 ITpoekTupoBaHuE JICKTPOHHON KOMIIOHEHTHOM 0a3bl 2
5 Pabota ¢ ocHoBabME fokymMenTamu ECKJI. Odopmnenne 4
KOHCTPYKTOPCKOM TOKYMEHTaLUU

Mertoap! 3amuTsl MIC. BrusHue kmumatndeckux (pakTopoB Ha paboTy 2

AIEKTPOHHOHU anmnapaTypsl

1. YYEBHO-METOAMYECKOE OBECIHHEYEHHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

VY4eOHO-MeToInYeCKOe 00ECIIEYeHHE CaMOCTOSATEIbHON pabOThl 00YYaIOIIUXCS 10
muciuiinHe «OCHOBBI TEXHOJOTHM M pacyeTa 3JeKTPOHHOH KOMIIOHEHTHOM
0a3bD» nipencrasiieHo B [Ipunoxenuu 1 u Bkirodaer B ceOs:

mIaH-TpadyK BEITIOJHEHUS CaMOCTOSATEILHON PabOThl IO AMCIHMIUIMHE, B TOM
YHCJIC PUMEPHBIC HOPMBI BPEMEHHU Ha BBITIOJIHCHUE TT0 KaXKIOMY 3aJIaHHI0;

XapaKTepUCTHKA 3aJaHUN I CaMOCTOSITENIBHON paboThl OOYyYarOIIUXCS H
METOMYECKHE PEKOMEH IAIUU 110 MX BBITIOJIHCHHUIO;

TpeOOBaHMSI K  TPEACTABICHUIO W O(DOPMIICHHIO  pPE3yJbTaTOB
CaMOCTOSATEILHON pabOTHI;

KPUTEPHUH OIICHKHU BBITIOJTHEHUS CAMOCTOSTSIIBHON PabOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA



Ne KouTpoJsmpyemsle Kopasl 1 3Tansl Texkymuit | IIpomexyrouHnas
n/m pa3iennl / TeMbl ¢popmupoBanus KOHTPOJb | aTTecTaums
AUCHUILIMHBI KOMIIETeH U

1 Knaccudukanmst OIIK -4,5,6 3HACT Pedepar 3a4er,
MOJIYTIPOBOJHUKOBBIX I[IK-9, 18 (I1P-1) Bonpockl 2 -4
puOOPOB. yMeeT Pedepar 3a4er,

(TTP-1) BONPOCHI 2 - 4
BJIaJIeeT Pedepar 3ayer,
(TTP-1) BONIPOCHI 2 - 4
2 | HanosnekTpoHuka — OIIK -4,5,6 3HAET Pedepar 3a4er,
JIOCTHOKCHHS U K -9, 18 (T1P-2) BONIPOCHI 9, 26
HEPCIICKTHBHI. yMeeT Pedepar 3ayer,
®u3nuecKue OCHOBBI (I1P-2) BOIPOCHI 9, 26
HAHODJICKTPOHUKHU. BJIQJICCT Pedepar 3ayer,
(TIP-2) BOIPOCHI 9, 26
3 | Maremarnueckue mogenu | OIIK -4, 5, 6 3HaeT Pedepar 3a4erT,
MOJTYTIPOBOTHUKOBBIX K -9, 18 (TTP-3) Bompochl 14 — 15,
npu0opoB. OCHOBHBIE 23-25
COOTHOILICHUS JISI yMeeT Pedepar 3ayer,
pacuera (TTP-3) Borpockl 14 — 15,
MOJTYTIPOBOTHUKOBBIX 23-25
CTPYKTYD. BIIaACET Pedepar 3a4erT,
(TIP-3) Bompockl 14 — 15,
23-25

4 Hcropus pa3Butus OIIK -4, 5,6 3HaeT Pedepar 3a4er,
AIIEKTPOHHBIX CXEM. K -9, 18 (TTP-4) BOIIPOCHI 4, 24,
TpeboBanus, 28,31-32
peIbABIsIEMBIC K yMeeT Pedepar 3ayer,
KOHCTPYKLUU (TTP-4) BOIIPOCHI 4, 24,
AJIEKTPOHHBIX CXEM. 28,31-32
OcHOBHBIE HaMpaBICHUS BJIaJIeeT Pedepar 3ayer,
COBPEMEHHOTO (TTP-4) BOIIPOCHI 4, 24,
MIPOU3BOJICTBA 28,31-32
AIEKTPOHHOU
KOMIIOHEHTHOI 0a3bl.

5 [TpoexkTupoBanwme OIIK 4,5, 6 3HAeT Pedepar 3a4er,
ANEKTPOHHOU K -9, 18 (TIP-5) Bonpocsl 33 - 40
KOMIIOHEHTHOM 0a3bl yMeeT Pedepar 3a4er,

(TTP-5) Bonpocs 33 - 40
BIIAJICET Pedepar 3a4er,
(TTP-5) Bonpockl 33 - 40

6 Meroasi 3amuts MC. OIIK -4, 5,6 3HAeT Pedepar 3a4er,

Bmusaue kmumarnaeckux | [TIK -9, 18 (TTP-6) BONIPOCHI 7 - 36
¢dakxTopoB Ha paboTy yMeEeT Pegepar 3ayer,
AEKTPOHHOU (TTP-6) BOTIPOCHI 7 - 36
anmaparypsl BJIaJiceT Pedepar 3ayer,

(TIP-6) BOTIPOCHI 7 - 36




Ne Kountposnpyemsie Koabl komnereHumii OueHovHbIe CpeACTBA

n/m | TeMbl JMCHUIINHBI TeRyLmii IPOMEKYTOUHA
KOHTPO.JIb i1 aTTecTaAlusA
1 Pasnen II. OcHoBHBIE OIIK-4, 5 [1P-6 Bormpocs k

TIPOIECCHI [1K-18 sk3ameny 1-3, 9,
TEXHOJIOTUHU 11, 20, 29, 30-
AIIEKTPOHHON 33
KOMIIOHEHTHOM 0a3bl.
IIpousBoacTBEHHAsA

qyrcToTa. MeTposorus
U 1e(heKTOCKOMHSL.
00630p BadenbHOM
dabpuku U cTaauii

M3TOTOBJIEHHS

2 | Pazgen III. ®usuxo- OIIK-6, I1P-6 Bonpocer k
TEXHOJIOTUYECKUE [1K-9, 9K3aMeny 4, 5,
MIPOLIECCHI 7,8, 10, 12-15,
dbopmupoBanus MC 24, 25, 28, 34,

35, 38, 39

3 Paznen IV. T1IK-18, [1P-6 Bormpocs k
doTonurorpadguuecKku OIIK-6 sK3ameny 6, 16,
i mporecc 17, 22, 27, 36,

37, 40

TunoBbele KOHTPOJIBHBIE 3aJaHUSI, METOJUYECKAE MATEPUAIIbI, ONPEICIISIIOIINE
MpOIeAYPhI OLICHUBAHUS 3HAHUHN, YMEHHUM U HABBIKOB U (UJIN) OTIbITA ACSITEILHOCTH,
a Tak)Ke KpUTEPUU U TIOKa3aTesd, HEOOXOAMMBIC ISl OICHKUA 3HAHUM, YMEHH,
HABBIKOB U XapaKTEPU3YIOIIHUE ATarbl (POPMUPOBAHUS KOMIETEHIIUN B MpOIEcce
OCBOCHHMSI 00pa30BaTEIHLHON MPOTpaMMBI, TpecTaBiIeHbl B [Ipuioxkenun 2.

V. CIIMCOK YYEBHOH JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIITIMHbI

OcHoBHas JuTEparypa
(neuammvle u snexmponHvle U30aHUs)

1. BBeaenue B mpoIecChl MHTETPATBLHBIX MUKPO - 1 HAHOTEXHOJIOTHI: yueOHOe
nocobue s By3oB: B 2T /mox ob6mi. pen. FO.H. Kopkumko. M.:BMMHOM.
Jlabopatopus 3uanuii, 2010-2011. -(Hanotexnomnorun). T.1: ®U3UKO-XUMHUYECKHE
OCHOBBI TexHOJorun Mukposnektponuku/ FO./[.Yuctsakos, HO.I1.PaiinoBa.-392c.

Pexum nocrymna:



https://lib.dvfu.ru:8443/lib/item?id=chamo:298095&theme=FEFU

2. BBeeHre B IpoOIIECChl HHTETPATbHBIX MUKPO - U HAHOTEXHOJIOTHI: yaeOHOe
nocobue s By30B: B 2T /moxm o6mi. pea. FO.H. Kopxumko. M.:BMMHOM.
JlaGoparopusa 3Hanmii, 2010-2011. -(Hanorexnosoruu). T.2. TexHogorudeckue
acniektol / [M.B.Axynenok, B.M.Aunapees, /[.A.I'pomoB u ap.]. - 2011. - 253c.
Pexxum nocrymna:

https://lib.dvfu.ru:8443/lib/item?id=chamo:298095&theme=FEFU

3.I'pomoB JI.I. Merammzaiuss yJIbTpaOOJBIINX HWHTETPATBHBIX CXEM:
yaebHoe mocobue/ J[.N.I'pomos, A.11.Mouanos, A./l. Cynumun, B.W.I11eBskoB. —
M.: BUHOM. Jla6opatopus 3Hanuii, - 2009. - 277c. Pexxum noctymna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:277417 &theme=FEFU

4. bappiOoun A.A. DU3UKO-TEXHOJIOTUYECKHE OCHOBBI MaKpoO-, MHUKpPO- U
HAHODXJIEKTPOHUKHU: yueOHoe rmocodue /it By30B / A. A. bapsioun, B. 1. Tomunum,
B. W. lllanoBasioB ; nox o6ml. pea. A. A. bapsiouna. - Mocksa : ®usmatiur, 2011.
-783 ¢ Pexum noctyna:

https://lib.dvfu.ru:8443/lib/item?id=chamo:675441&theme=FEFU

5. Texnomorusst CBUC : B 2 xH. kH. 1 / [K. ITupc, A. Anamc, JI. Kar u 1p.] ;

nep. ¢ anrii. B. M. 3BeposioBneBa [u nap.]. Mocka : Mup, 1986.404 c. Pexum
nocryma: https://lib.dvfu.ru:8443/lib/item?id=chamo:782237&theme=FEFU
6. Texnomorusst CBUC B 2 kH. : kH. 2 / [K. Mor36, JI. ®peiizep, V. OuurHep u

np.] ; mep. ¢ aurn. B. H. Jleiikuna [u ap.] ; nox pen. C. 3u. Mocksa : Mup, 1986.453
c. Pexxum nocrymna:

https://lib.dvfu.ru:8443/lib/item?id=chamo:782259&theme=FEFU

JlonoJiHUTEIbHAS JINTEPATypa

(neuammnwie u snexmporHHbIe U30aHUS)

1. I'atuun FO.A., Tkanuu B.JI., BuBonauues A.C., JlynnukoB E.A. «BBenenue
B MukpoanekTpoHuky». Yuedbnoe nocooue. CI16: CII6GI'Y UTMO, 2010. -114c.

Pexum nocrymna:


https://lib.dvfu.ru:8443/lib/item?id=chamo:298095&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:298095&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:277417&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:675441&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:782237&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:782259&theme=FEFU

https://lib.dvfu.ru:8443/lib/item?id=I1PRbooks:IPRbooks-
65811&theme=FEFU

2. Pulsed Laser Deposition of Thin Films: Applications-Led Growth of
Functional Materials. Robert Eason. ISBN: 978-0-471-44709-2. 682 pages.
Copyright # 2007 John Wiley & Sons, Inc. Pexwum mocryna:

http://www.fulviofrisone.com/attachments/article/466/Pulsed%20L aser%20D
eposition%200f%20Thin%20Films%20-
%20R%20Eason%20(Wiley,%202007)%20Ww.pdf

3. Bangiu Wu, Ajay Kumar, and Sharma Pamarthy. High aspect ratio silicon
etch: A review //J. Appl. Phys. 108, 051101 (2010). Pexxum noctymna:

https://doi.org/10.1063/1.3474652

4. Xiuling Li. Metal assisted chemical etching for high aspect ratio

nanostructures: A review of characteristics and applications in photovoltaics //
Current Opinion in Solid State and Materials Science 16, 71 (2012). Pexum

JI0CTyTIA:

https://doi.org/10.1016/j.cossms.2011.11.002

IIepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH
«AHTepHeT»

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U NIPOrPaMMHOI0 o0ecre4YeHust
VI.METOANYECKHUE YKA3ZAHUSA 1O OCBOEHUIO JUCHUIIJINHBI

[IpucTynuth K OCBOEHUIO JUCHUILUIMHBI CIEAYyeT B CAMOM Hayajie y4eOHOro
cemecTtpa. PexomeHyercs u3ydnuTh CTPYKTYpy U OCHOBHBIC MOJOKeHus Paboueit
nporpammbl yyeOHou aucuuruinHel (PITY]]). OOpatuth BHUMaHUE, YTO KpOME
ayIUTOpHOM  pabOThl  (EKUMH, TPAKTUYECKHUE  3aHATHS)  IUIAHUPYETCS
camMocCTosITeNIbHAsE paboTa, pe3yJabTaTbl KOTOPOW BIUSIOT HAa OKOHYATENbHYIO
OLICHKY 110 MWTOraM OCBOEHHMS Yy4yeOHOW JucuuriuHbl. Bce ayauTopHble H

CaMOCTOATCIIbHBIC 3aJaHUsA HGO6XOI[I/IMO BBIIIOJIHATD U IMTPCAOCTABIIATh HA OLICHKY B


https://lib.dvfu.ru:8443/lib/item?id=IPRbooks:IPRbooks-65811&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=IPRbooks:IPRbooks-65811&theme=FEFU
http://www.fulviofrisone.com/attachments/article/466/Pulsed%20Laser%20Deposition%20Of%20Thin%20Films%20-%20R%20Eason%20(Wiley,%202007)%20Ww.pdf
http://www.fulviofrisone.com/attachments/article/466/Pulsed%20Laser%20Deposition%20Of%20Thin%20Films%20-%20R%20Eason%20(Wiley,%202007)%20Ww.pdf
http://www.fulviofrisone.com/attachments/article/466/Pulsed%20Laser%20Deposition%20Of%20Thin%20Films%20-%20R%20Eason%20(Wiley,%202007)%20Ww.pdf
https://doi.org/10.1063/1.3474652
https://doi.org/10.1016/j.cossms.2011.11.002

COOTBECTCTBHHU C HJIaHOM-Fpa(I)I/IKOM.

Hcnonb30BaHue MATEPHAJIOB Y4eOHO-METOAUYECKOT0 KOMILIEKCA
JI7151 yCIIeIHOTO OCBOECHUS TUCIUILIIMHEI CIIETYET UCIIOJIB30BATh COJICPKAHUE
pasnenoB paboyell mporpamMMbl JUCHMILUIMHBI, JICKIIMOHHOTO Kypca, MaTepuhalioB
NPAaKTUYECKUX 3aHSITUH, METOAMYECKUX PEKOMEHJAlUM [0 OpraHu3aluu
CaMOCTOATENbHOM pabOThI CTYJEHTOB, IJ10CCaApUs, IEPEUHs yUeOHOM JTUTEpATyPHI U
JIPYTUX HWCTOYHHKOB WH(GOPMAIMK, KOHTPOJBHO-U3MEPUTEIHHBIX MaTepHAIOB
(TecTbl, ONMPOCHI, BOIMPOCHI 3a4€Ta), a TAKXKE JOTOTHUTEIBHBIX MAaTEPUAJIOB.
PexomeHnaanum mo noaAroToBKe K JIEKIIMOHHBIM M MPAKTHYECKUM
3aHATHAM
VYcnemHoe OCBOGHME JUCHMILUIMHBI MPEANOJIAaracT aKTUBHOE Yy4acTue
CTYJI€HTOB HA BCEX ATanax €€ OCBOCHUs. M3yueHne TUCUUIUIMHEI CIEAYyEeT HAUMHATh
C IpopabOTKU cojiepKaHus pabodeil mporpaMMbl U METOAUYECKUX YKa3aHUM.

[Ipy wu3ydeHum u MpopabOTKE TEOPETHUUECKOro MaTepualia CTyAeHTam
HE00XO0IUMO:

— TOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATUM MaTepual U
JIOTIOJIHUTH €r0 C Y4€TOM PEKOMEHIOBAHHOMW 10 JaHHOW TEME JIUTEPaTyphl;

~ Tepel OYEPEAHOM JEKIMEN MPOCMOTPETh KOHCIIEKT MPEABIAYIIETO 3aHATHS;

~ TpU CaMOCTOSITEIbHOM HW3YYE€HHHM TEMBI CAENaTh KOHCIEKT, HUCIOIb3Ys
pekomeHnnoBanHbie B PIIY ]l nureparypHble HCTOYHUKHU. B ciyuae, eciy BOZHUKIN
3aTpyJHEHUs, OOpATUTHCS K MPEMOJaBaTel0 B Yachl KOHCYJbTAIlUM WM Ha
MPAKTUYECKOM 3aHSATHH.

OCHOBHOM  LENBbI0  MPOBEACHHUS  NPAKTUYECKUX  3aHATUM  ABJISETCS
CUCTEMAaTHU3allMsI W 3aKpervieHHuEe 3HAaHWK Mo u3ydaemMoil Teme, (hopmupoBaHme
YyMEHUW  CaMOCTOSITEIbHO pabOTaTh C  JIOMOJHUTEIBHBIMH  HUCTOYHHKAMU
uH(popMaIu, apryMEeHTUPOBAHO BHICKA3bIBaTh U OTCTAWBATh CBOIO TOUKY 3PECHMUSI.

[Tpu mOATOTOBKE K MPAKTUIECKUM 3aHATHSIM CTYJIEHTaM HEOOXOANMO:

- ITIOBTOPUTH TEOPETUYECKUN MaTepUall MO 3aJTaHHON TEME;

— npoayMaTh GOPMYITHUPOBKH BOTIPOCOB, BRIHOCUMBIX Ha 00CYXKICHUE;



— UCITIOJIb30BaTh HE TOJBKO KOHCIEKT JIEKLHI, HO M JIONOJHUTEIbHbIE
UCTOYHUKU JINTEPATYpPbl, PEKOMEH0BAHHBIE NTPENOJaBATEIIEM.

[Ipy1 mOATOTOBKE K TEKyIIEMYy KOHTPOJIIO MCHOJB30BaTh marepuansl PITY ]
(ITpunoxxenue 2. @oHA OLIEHOYHBIX CPEJICTB).

[Tpu moAroTOBKE K IMPOMEXKYTOUHOM aTTECTAllMU, UCIOJIb30BaTh MaTEpHUAIIbI

PITY ]I (Ilpunoxenue 2. ®oH OLIEHOYHBIX CPEICTB).

Ha camoctosATensHyt0 paOOTy BBIHOCUTCS MOJArOTOBKA K IPAKTHYECKUM
3aHATHUSM.

[Ipyn MOArOTOBKE K MPAKTUYECKUM 3aHATUSAM HEOOXOAMMO O3HAKOMUTBCS C
MaTepUaJlaMi U3 OCHOBHOM W JIOIIOJIHUTEIBHOM JUTEPATYpPhl, BEIyYUTh OCHOBHOM
TEOPETHUYECKU Marepuand MO0 TeMe, NPU HEOOXOJUMOCTH, BOCIOJIb30BATHCA
JUTEPATYpO Ha PYCCKOM S3bIKE€ W/WIM HCTOYHUKaMH B HWH()OPMALMOHHO-

TEJIEKOMMYHUKAIIMOHHOM ceTn "MHTepHeT".

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
JANCIUIIJIMHBI

[IpakTyeckue 3aHATUS TPOBOIATCS HA MaTEpHAIbHO-TEXHMUYECKOW 0aze

otnena pusuku noepxHoctu MAITY JIBO PAH.



[Tpunoxenue 1

MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPAIIUM
denepanbpHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEHKICHUE
BBICIIETO 00Pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

HIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTBI OBYYAIOLHINXCA
no AucuMIVIMHEe «OCHOBBI TEXHOJIOTHH M PACYeTa JJIeKTPOHHOM

KOMIIOHEHTHOM 0a3bI»

Hanpasaenue noaroroku 11.03.04 «j1eKTpOHMKA M HAHOJIEKTPOHUKA

®opmMa MOATOTOBKH OYHAS

BaaauBocTok
2017



IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHONH PadOThI MO AMCHMILIMHE

1.
Ne | Jara/cpoku Bua camocrositeibHOM padoThI IpumepHbIe dopma
/1 | BHIMIOJTHEHHS HOPMBI KOHTPOJIA
BpeMeHH Ha
BbITOJTHEHHE

1 1-3 menenu [ToaroroBka mabopaTopHOMY 3 yaca 3amnmra oT4yera,
3aHATHIO | Pa3BUTHE 2IEKTPOHHOU dbopma
KOMITOHEHTHOH 0a3bl U MIPE3CHTAIHS
anekTpoHuku B Poccuu. VO-1
Knaccudukamms
MOJIYIIPOBOTHUKOBBIX MTPHOOPOB

2 4-6 genenu [ToaroroBka 1abopaTopHOMY 3 yaca. amumra
3aHsaThio : CBoiicTBa oryeTta, (hopma
WHUBUIYaIbHBIX HAHOYACTHII. MPE3CHTAIHS
YraepoaHbie HAHOCTPYKTYPbI vVO-1
I'padut. I'paden. Yraepoausie
HaHOTpYOKU. OObEMHBIE
HAHOCTPYKTYPHBIEC MaTepUabl

3 7-9 Henenu [ToaroroBka 1abopaTopHOMY 3 yaca amumra
3aHATHIO : MaTemMaTu4yecKue oryeTta, (hopma
MOJIEJIH TTOTYIIPOBOHUKOBBIX MIPE3CHTALHS
pu0opoB. OCHOBHBIE vVO-1
COOTHONICHUS JUIsl pacueTa
TIOJTYIIPOBOTHUKOBBIX CTPYKTYP.

4 10-12 venenu | [TogroroBka nabopaTopHOMY 3 yaca 3amnura oT4UeTa,
3aHATHIO: VIcTOpus pa3BUTHS dbopma
ANIEKTPOHHBIX cxeM. TpeboBaHus, Mpe3eHTaINH
IpebsABIsEMbIE K KOHCTPYKLIUN vVO-1
ANEKTPOHHBIX cxeM. OCHOBHBIE
HAIPaBIICHUSI COBPEMEHHOTO
MIPOU3BOJICTBA DIEKTPOHHOM
KOMITOHECHTHOM 0a3bl

5 13-15 venenu | [logroroBka nabopaTopHOMY 3 yaca 3amnura oT4UeTa,
3aHdartuio : [IpoekTupoBanue ¢dbopma
AIIEKTPOHHON KOMIIOHEHTHOM 0a3bl Mpe3eHTaINH

YO-1

6 16-18 venenu | [loaroroBka abopaTopHOMY 3 yaca 3amura oT4ueTa,
3aHsATHIO : Metonbl 3amuTtsl UC. dbopma
Brnusinne KauMaTHUeCKUX MIpe3eHTAINH
(akTOpoB Ha pabOTy IEKTPOHHOM YO-1
anmaparypbl

Hroro 18 gacos




Ne [ara/cpoxn | Bua camocrosiTe1bHOM IIpumepHbie | PopMa KOHTPOJISA
BBINOJIHEHHUS | padoThI HOPMBI
n/n
BpeMeHHU Ha
BBINOJIHEHH e

1 1-2 nenens pabota Hax 3 gaca YO-1
PEKOMEHI0BaHHOU
JUTEPATYPOU

2 2-5 "Henens MHOATOTOBKA K 4 gaca YO-1
MPAKTUICCKUM 3aHATHIM

3 6-7 Henens pabota Hax 4 qaca YO-1
PEKOMEHI0BaHHOU
JUTEPATYPOU

4 8-10 »enens HalMCaHUe JOKJIaga 4 yaca YO-3

5 11-12 Hepenst | MOATOTOBKA K 4 qaca YO-1
MPAKTUYCCKUM 3aHATUSIM

6 13-18 Henens | MOATOTOBKH MPE3EHTALIUH 4 yaca YO-4

7 19-21 menens | pabora Hax 4 gaca YO-1
PEKOMEHI0BaHHOU
JUTEPATYPOU

UTOT'O 27 qacoB

PexomeHaaluu 0 CaMOCTOATEILHOM padoTe CTYACHTOB
CamocTosiTenbHass paboTa CTYJACHTOB COCTOMT M3 TOJATOTOBKH K
MPAaKTUYECKUM  3aHATHSAM, pabOThl HaJ PEKOMEHJOBAHHOW JIUTEPATYypOM,

HanmiuCaHus AOKJIaza 1o TCME CCMHUHAPCKOTO 3aHATHUA, ITIOATOTOBKHU HpCBCHT&HHfI,

MeTonnqecm/Ie YKa3aHM0 K BBINIOJTHEHHUIO TOKJIa1a

Ileau u 3apaum qokaaaa

Jlokman mpeacTaBisieT co00i KpaTKoe U310KEeHHE MPOOJIeMbI MPAKTUYECKOTO

WIM TEOPETUYECKOTO XapakTepa ¢ (HOPMYJIHMPOBKON ONMPEEICHHBIX BBIBOJIOB IO

paccMaTpUBacMOl TeEMeE.

N3bpannass cTyaeHTOM TpoOjieMa W3y4yaeTcs W

AHAJIM3UPYETCA Ha OCHOBC OJHOI0 HJIM HCCKOJBbKHX HMCTOYHHUKOB. B otmuume ot

KypcoBOii  pabOThI,

MPEACTABIISAIOICH

cO00Ol KOMIUIEKCHOE HCCJIEIOBAHUE

npo0emMbl, pedepat HarpaBieH Ha aHAIW3 OJHOU HJIM HECKOJIBKUX HAYYHBIX PaboOT.



[]ensamu HanMcaHWs TOKJIAAa SBIISIIOTCS:

® Da3BUTHUE VY CTYICHTOB HAaBBHIKOB TIOMCKAa AaKTyaJlbHBIX MpoOiIemM
coBpeMeHHoro npoussojcrea NC;

® pa3BUTHE HABBIKOB KPATKOI'O M3JI0KEHHS MaTepralia C BbIICIICHUEM JIUIIb
CaMbIX CYIIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX JUIsl PACKPBITHS CYyTU MPOOTIEMBI;

® pa3BUTHE HABHIKOB aHalM3a U3yYEHHOI'O MaTepuaia u (popmMyIupoBaHus
COOCTBEHHBIX BBIBOJIOB IO BEIOPAaHHOMY BOIIPOCY B MUCBMEHHOM (hopMe, HAyUHBIM,
IPAMOTHBIM SI3BIKOM.

3aoauamu HaMCaHUs AOKIIAa SBIISIOTCS:

- HAy4YUTh CTYJICHTAa MAKCUMAJILHO BEPHO MEpEJaTh MHEHUS aBTOPOB, Ha
OCHOBE pa0OT KOTOPBIX CTYJEHT MUUIET CBOM OKJIAJ;

- HAay4YUTh CTYyJIE€HTa TIPaMOTHO U3Jararb CBOK MO3UIHIO IO
aHaJIM3UPYEMOH B I0KJIaJie MpoOieme;

- MOATOTOBUTHh CTYJIEHTAa K JaJbHEWIIEMY Y4YacTHUI0O B HAy4YHO —
PaKTUYECKUX KOH(DEPEHIUAX, CEMUHAPAX U KOHKYpCax;

- VSCHUTh Ui ce0d Y W3JIOKUTh TPUYMHBI CBOETO COTJIacHs
(Hecoryacus) ¢ MHEHUEM TOT'O WJIM MHOTO aBTOpa MO JIaHHOU Mpooieme.

OcHOBHBbIC TPEOOBAHUA K COAEP/KAHUIO JOKJIAAA

CTyaeHT AOKEH HCIOJIb30BaTh TOJBKO T€ MaTepuaibl (HaydHBIE CTAThH,
MOHOTpaduu, Mocoous), KOTOpPble UMEIOT MPSIMOE OTHOIICHUE K M30paHHOU UM
teMe. He J0OMyCKarOTCAd OTCTpaHEHHBIE pacCyXACHHUS, HE CBS3aHHBIE C
aHanuzupyemoin npoodaemoil. CopepxaHue NOKJIaga JOKHO ObITh KOHKPETHBIM,
MCCJIEIOBATHCS JOJDKHA TOJIBKO OJHA MpodiieMa (I0MyCcKaeTcs HECKOIbKO, TOJIBKO
€clii OHU B3auMOCBsi3aHbl). CTyAEHTY HEOOXOIUMO CTPOTO MPHUAEPKUBATHCS
JIOTUKU W3JIOKEHUSl (HayaTh C OMNpENCICHHS M aHajdu3a MOHATHH, MEeperTH K
MOCTAaHOBKE TMPOOJEMBl, MPOAHATU3UPOBATh MYTH €€ pEelIeHUus M CAeNaTh
COOTBETCTBYIOIIME BBIBOABI). PedepaT nokman 3akaHUYMBATHCS BBIBEICHUEM
BBIBOJIOB I10 TEME.

ITo cBoeun cmpykmype nOKIax COCTOUT U3:

1. TurynbHoro nucra (Hazpanus);



2.BBenenus, rae cryaeHT GopMyaupyer npoosieMy, Moiekallyo aHaIu3y u
U CCJIEIOBAHMUIO;

3.OCHOBHOI'0 TEKCTa, B KOTOPOM IOCJIEI0BATEIBHO PACKPBIBAETCS N30paHHas
teMa. OCHOBHOM TEKCT J0KJIa/ia peanoiaraet pasjieiienue Ha 2-3 naparpada 6e3
BblieNieHUsT TaB. [Ipu HEOOXOJUMOCTH TEKCT OKJIaga MOXKET JOMOJHATHCS
WLTIOCTpalusIMH, Tabimumamu, rpadukaMu, HO UMH HE cleayeT 'meperpyxartp'
TEKCT;

4.3akm04eHusl, Ii€ CTyJeHT GOpMYyIUPYET BBIBOJBI, CACIAHHBIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Crrcka ucIoiab30BaHHOM JIUTEPATYPhI. B JaHHOM CIUCKE HA3bIBAIOTCS KAK
T€ MUCTOYHUKHU, Ha KOTOPBIE CCHUIAETCS CTYAEHT IMpPH MOATOTOBKE JOKJIAAa, TaK U
WHBIE, KOTOPbIEC ObLIM U3YYEHBI UM IPU TOJITOTOBKE JIOKIIA/IA.

O6meM nmoxkimana coctaisier 10-15 cTpaHuUll MAIIMHOMUCHOTO TEKCTa, HO B
J000M cllydae HE JOJDKEH npeBblmaTh 15 crpanun. Matepanm — 1,5, pasmep
mpudTa — 14, moms: 1eBoe — 3cM, npaBoe — 1,5 cM, BepxHee U HikHee — 1,5¢M..
CrpaHuubl TOJKHBI OBITH IPOHYMEPOBAHBI. AO3alHBII OTCTYN OT Havaja CTPOKH
paBeH 1,25 cwm.

Tembl noKI210B
1. IIpobJemMbl (pOPMHUPOBAHUS CUIMIHMIHBIX KOHTAKTHBIX CJ10€B
1.1. TlpuuuHbl 3aMeHBI MaTepraia KOHTaKTHOTO ciosi TiSi; Ha CoSie KMOIT-

TE€XHOJIOTHH
1.2. TIpobnema notpebaeHus: IPUMOBEPXHOCTHOTO CIIOSI KPEMHUS TIPH

TBep10(ha3HOM CHITUIINI00PA30BaAHIHT
1.3. BuusiHue ecTeCTBEHHOTO OKCHIa KPEMHHUSI Ha TPoliecc TBEpA0(a3HOro

CHJIMIIHI00pa30BaHUs
1.4. Tlpobnema aTepajibHOrO pOCTa CUIIUILIMIA
1.5.  Oco0eHHOCTH MOBEICHHUS JETUPYIOLIEH TPUMECH B KPEMHUU TIPU

CHJIMIIHI000pa30BaHUH U TTOCIIEAYIONUX TePMOOOpaboTKax
Jlumepamypa:[3], en.4

2. llpuHnunel co3nanus 1u(pEPy3noHHO-0apbePHBIX CJI0EB.



2.1.

2.2.

2.3.
2.4,

Knaccuduxkanus matepuanoB aud@dy3noHHO-0apbepHBIX CIOEB MO
MEXaHU3MY JCHCTBHUSL.

AHanus mpoiiecca Jerpajaiuyd TOHKOTO CJI0sl B COCTaBe MHOTOCIIONHON
CUCTEMBI.

Kpurtepuu Beibopa marepuana quddy3noHHO - 0aphEPHOTO CIIOSL.

HekoTtopslie actiekTbl 00pa30BaHUs CTa0OMIBHOTO aMOP(GHOTO MaTepHaIa.

Jlumepamypa:[3], en.5

3. TexHo10rM4YeCcKNe BO3MOKHOCTH NMEPCNEKTUBHBLIX BU/10B 3IIHTAKCUH

3.1.
3.2.
3.3.
3.4.
3.5.

JlocTr)eHns: MOJIEKYJIAPHO-TTy4€BOU JMUTAKCUH.

["a3o¢aznas snuTaKkcusi U3 METAIIOOPTAaHUYECKUX COCTUHCHUH.
Herepmuueckas akTuBamus 3MATAKCUAIBHBIX ITPOLIECCOB.
JleliCTBHE BHEIIHETO 3JIEKTPUUECKOTO TOJISI HA MPOLECC SITUTAKCHUU.

Bnusnaue I/ISJIYIIGHI/Iﬁ Ha IIponcCC SIIIMTAKCHU.

Jlumepamypa:[l1], en.4; [2], en.3

4. UMnyJibCHOE JIa3epHOe 0CAXKIAeHHE TOHKHUX IJICHOK

4.1.

4. 2.

4.3.

4.3.

4.4,

AOQns1US KOPOTKUMHU HE3aBUCUMBIMHU JIA3€PHBIMU UMITYJIbCAMH M OCAXKICHHUE
TJICHOK. MeXaHNU3MbI, TOPOTOBasi MOIITHOCTh CKOPOCTh, TITyOHHA.

Kunernka pocra mieHOK Mpu Ja3epHOM OCAXKICHUH.

OcaxaeHue B CBEpXBbICOKOM Bakyyme. CKOpOCTh OCaKIEHUS,
CTEXHOMETPHSI, OTHOPOTHOCTH, (popMupoBaHue NePEKTOB, OTPYOICHHE U
nepeMenImBaHue TpaHullbl pasjena, GOpMHUPOBAHUE METACTa0MIBHBIX (ha3.
Ocaxnenne B aTMoc(epe HHEPTHOTO ra3a. Y MCHbBIIICHHE UMITJIAHTAIUH,
U3MCHEHHUE CKOPOCTH OCAKICHHUS U CBONCTB TIJICHOK.

[TpusiokeHus METo/1a JIA3€PHOTO OCAXKICHUS

Jlumepamypa: [8]

S.

5.1.
5.2.
5.3.
5.4.

BbicokoacneKTHOE TPaBJIeHHE KPEeMHHUA
Mokpoe TpaBiieHue

Cyxoe TpaBieHue

JlocTOMHCTBA BBICOKOACIIEKTHOT'O TPaBJICHUS

[TapameTpbl BBICOKOACIIEKTHOTO TPABIICHUS



5.5.

TCpMOI[I/IHaMI/IKa N KMHCTHKA BBICOKOACIICKTHOI'O TPAaBJICHUA

Jlumepamypa: [9], [10]

6.

6.1.
6.2.
6.3.
6.4.
6.5.
6.6.
6.7.

IBOJIIOIMS TEXHOJIOTHU MekcoequHeHuii B kpemHueBbix UC
TaIbl BOJIIOIUHN

Mertannu3anus KOHTaKTOB

OTBepcTHS U MEXKCOEAUHUTEIBbHbBIC TUHUN

HNuTerpamnusa TeXHOIOTUA

[Tpuuuna orpanndenus ObicTpoaercTBust MC

WuTerpaiiyst Meau U H30ATOPOB ¢ HU3KUM K

bynyiuiee KpeMHUEBBIX MEXKCOETNHEHU.

Jlumepamypa: [3], [10]

7.

7.1.
7.2.
7.3.
7.4,
7.5.
7.6.
7.7.

Bo3aeiicTBre MaTepuasioB HA TEXHOJIOTHIO MEKCOCTUHEHUH U UX
Ha/eKHOCTh

Texunonorus GopMUpPOBAHUS MEKCOETUHECHUIMN

TexHonorust co3anus pUCyHKa MEKCOCTUHEHUMN

Bo3znelicTBre Ha TEXHOJIOTHIO OUYUCTKH

TexnoJioruss MeTaaaIn3anuu

HanexxHocTh MeIHBIX MEKCOSTUHEHNH.

DJIEKTPOMUTPALIUS

OO6pa3oBaHue TOJIOCTEH

Jumepamypa:[1], en.4; [2], en.3; [10]

MeToauveckue peKOMEHAAUMH J1JIsl MOATOTOBKH NMpe3eHTAlM i
OO6mue TpeboBaHus K MPE3ECHTALINH:
o IIPE3CHTAINS HE JIOJKHA OBITh MeHbIIe 10 crakaoB;

. HepBBIﬁ JJUCT — OTO TI/ITYJ'IBHBII\/'I JIMCT, HA KOTOPOM 00s3aTeJILHO JOJIDKHBI OBITH

MpEACTaBJICHBI: HA3BAHUEC NOKIaAa, (baMI/IJ'II/ISI, HMs1, OTYCCTBO aBTOpPA,

o CJICYIOIUM CIIAWJIOM JIOJDKHO OBITh COJIEp)KaHHE, TJe TPEIACTABICHBI

OCHOBHBIC JTallbl (MOMGHTBI) MMPE3CHTAINH,; KEJIATCIILHO, yTOOBI U3 CoJCpPiKaHus 110



THIEPCCHIIIKE MOKHO MEPEHTH Ha HEOOXOUMYIO CTPAHHUILy U BEPHYTHCS BHOBb Ha
COJICp)KaHUE;

o TN3aWH-IPTOHOMHYECKHUE TPEOOBAHMS: COYETAEMOCTh I[BETOB, OTPAHMYCHHOE
KOJIMYECTBO 0OBEKTOB Ha Claiifie, IBET TEKCTa,

o IOCJICTHUMH CJIaiiIaMH TIPE3EHTAIMU JODKHBI OBITh TJIOCCAPUl M CIIHCOK
JUTEPATYPHI.

TeMbl mpe3eHTALMI

[TpoGaembl popMUpOBaHUS CUITHITUIHBIX KOHTAKTHBIX CJIOCB.
[Tpuniune! co3nanus qudPpy3noHHO-0aphEPHBIX CIOEB.
TexHOomornyeckre BO3MOKHOCTH TIEPCTIEKTUBHBIX BUIOB SITUTAKCHH.
WMty TbCHOE JTa3epHOE OCAXKIACHUE TOHKUX TJICHOK.
BricokoacniekTHOE TpaBJIeHHE KPEMHHUSI.

OBOJIIOLINSA TEXHOJIOTHH MEKCOETUHEHNH B KpeMHueBbIX MC.

N o g bk D e

Bo3zneiicTBre MaTepraioB Ha TEXHOJOTHIO MEKCOCTMHEHUN U UX

HaJCKHOCTB.

Kpurepuu oieHK# BbINOJHEHHUS CAMOCTOATENIbHON PadoThI

OHeHKa 50-60 6an0B 61-75 6an0B 76-85 6ans0B 86-100 6a10B
(neyn.) (yaoB.1.) (xopo1o) (OTJINYHO)
Kpurepuu Conepkanue KpuTepueB
IIpencraBiaenue [Ipobnema He [Ipobnema [Ipobnema [Ipob6mema
packpeITa packpeITa He PacKpbITa, HO HE packpeITa,
MOJIHOCTBIO BCE BBIBO/IBI MIPOBEJICH aHATU3,
000CHOBaHBI BCE BBIBOJIBI
000CHOBaHbI
O(l)OpM JIeHue Bosbiie 4 ommbok 3- 4 onnbku He Gonee 2 Omnbku
onndoK OTCYTCTBYIOT
OT1BernI HAQ Hert oTBeTOB Ha Tonbko OTBETHI Ha OTBeTHI Ha OTBeTHI Ha
JONOJHATEIbHbIe | BOTPOCH JJIeMEHTapHbIE BOIIPOCHI MTOJTHBIE BOIIPOCHI TTOJIHBIE C
BOTIPOCHI W/WTH 9aCTHYIHO MIPUBEICHUEM
BONPOCHI TIOJTHBIE MOSICHEHHIH




[Ipunoxenue 2

MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPAIIUM
denepanbpHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEHKICHUE
BBICIIETO 00Pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

HIKOJIA ECTECTBEHHbBIX HAYK

P®OH/J ONEHOYHbLIX CPEIACTB
10 AUCHUILINHE «OCHOBBI TEXHOJIOTMH M pacyera 3JIeKTPOHHOMI
KOMIIOHCHTHOM 0a3b1»
Hanpasiaenue noarorosku 11.03.04 «j1eKTpOHMKA M HAHOJIEKTPOHUKA

®opmMa NOATOTOBKH OYHAA

BaaauBocTok
2017



MMacnopt ®OC

Koa n
¢popmynupos Ba
Ka Otanbl GOPMUPOBAHUS KOMIETEHIIUH Kpurepuu IMoka3zarenu .
KOMIeTeHI !
u
OIIK-4, 3Haer ® DIIEMEHTBI HadyepTaTebHON | yUeOHBIH MaTepHan ¢ | Hamudue oOIIero 60-74
TOTOBHOCTh reOMETPHUH U MHKEHEPHOM rpaduku | TpeOyeMOll CTeneHpo | MpeacTaBleHHs
NIPUMEHSTh HAyYHOH TOYHOCTH U | yd4eOHO-HAyIHOM
COBPEMEHHBI TIOJTHOTBI JMUTEpaType mno
€  cpeicTBa OCHOBHBIM pazJiesiaM
BBITIOJTHEHUS JHMCIUIUINHB;
u OpraHH3alIOHHbIC
penakTHpoBa OCHOBBI
HUs N300paKeHHs
n300pakeHH yepTexen
M HACPTOKCH | Vyeer | o mpuMeHsATh MPOrpaMMHBIC CPEACTBA | CHCTEMAaTHU3MPOBATH HCTIOJIb30BATH 75-89
1 NIPY BHITIOJTHEHUH U PEJAKTUPOBAHUK | CIPABOYHYIO U | MAaTeHTHYIO
TIOATOTOBKH M300paKeHUI U YePTEKEH MPU 3aKOHOIATEJIbHYIO JIATEPATYPY,
KOHCTPYKTOp TIOIrOTOBKE KOHCTPYKTOPCKO- uH(bOpMAIIHIO, TOJb30BaThCS
cko- TEXHOJIOTUYECKOH JOKyMEHTaI[H HOJIy4EeHHYIO NpU | METOAMYECKUMHU
TEXHOIOTHHC MOATOTOBKE UHCTPYKIUSIMU u
cron TEXHOJIOTHYECKON PEKOMEHIAMSIMU
AOKyMEHTALH JIOKYMEHTALUH HpY ILIAHUPOBAHUH U
" MIPOBEJCHUH 3TaIoB
MIOJTOTOBKH
JOKyMEHTAIN
Brnageer | e coBpeMeHHBIMH IPOrPaMMHBIMU COBPEMEHHBIMU HaBBIKAMH 90-100
CpeAcTBaMHU CpeAcTBMHUA TOUCKa
BBITIOJTHEHHS U | HeoOXoauMOH
pelaKTHPOBAaHUS CIPaBOYHOM u
HU300paKeHHIH U | 3aKOHOJATEIbHON
yepTexen U | IuTepatypsl o
MOATOTOBKOH COOTBETCTBYIOIIUM
KOHCTPYKTOPCKO- JTanaMm  MPOEKTHOU
TEXHOJIOTUYECKON JIeSTEeNIbHOCTH;
JIOKyMEHTaIH HaBbIKAMHU
UCTIONIb30BaHUS
JJIEMEHTOB
HOPMAaTHBHOTO "
3aKOHO/IATEIBHOTO
Xapakrepa B
MPaKTUYECKON
JIeTeIIbHOCTH;
yMEHHEM
HOJIb30BATHCS
TEXHUUYECKOHN
JIOKyMEHTAIUN
HNaTeHTHOTO
xapakrepa
OIIK-5, 3HaeT . yueOHBII Marepuan ¢ | Hainuuue odriero 60-74
® CYIIHOCTb Hay4HO# MpoOiIeMbl 1 .
CIOCOOHOCTb HayHOM 3aauH; TpeOyeMol CTeNeHbIO | MpecTaBlIeHUs
HCIIOIb30BAT ’ HayYHOH TOYHOCTH M | yd4eOHO-HAyIHOH
b OCHOBHBIC ¢ BHIBI TCOPCTHICCKOTO 1 TIOJIHOTBI JHUTEpaType mno
—— 9KCIEPUMEHTAILHOTO UCCIIEJOBAHMS; OCHOBHBIM pa3ieriam
obpaboTkn * HOPMATHBHBIC PABOBLIC I0KYMCHTEI I —
Npe/ICTaBIICH B CBOCH npodpe.ccmHam, HoH OpraHu3aliOHHbIC
st JIeSITEIIbHOCTH; OCHOBEI




9KCIICPUMCHT OCHOBBI CTATUCTHKH B COBPEMCHHBIC IPOCKTUPOBAHUSA
QIBHBIX MIPOTPaMMHBIE CPEICTBA, 3JIEKTPOHHON
JIaHHBIX TIpUMeEHsIeMbIe U1 00paboTKH U KOMITOHCHTHOM
TIPEICTaBICHUS YKCIIEPIMEHTATBHBIX 0as3bl.
JIAaHHBIX;
OCHOBHYIO KOHCTPYKTOPCKYIO
nokymenrtauuto: ECKI, ECT/,
I'OCTrr;
OCHOBHBIE 3aKOHBI,
00eCIIeunBarOIINE HaLJIEKAIIEE
Ka4eCTBO MPOAYKIUH U YCIIyT
Ymeer MPABHJIBHO MOCTABUTH SKCIIEPUMEHT, | CUCTEMATU3UPOBATH WCIOJB30BaTh 75-89
MOJIYYUTH JOCTOBEPHBIEC JaHHBIE CIPaBOUYHYIO U | MATEHTHYIO
9TOTO SKCIIEPUMEHTA; 3aKOHOJATeIbHYIO JIUTEPATYPY;
M0J1b30BaThCsl HOPMATUBHOU HHpOPMALHIO, M0JIb30BAThCSI
JIUTEpaTypoi IO OCHOBHBIM 3Tanam MNOJTy4CHHYIO npyd | METOAMICCKUMHU
MPOU3BOACTBA IIPOEKTUPOBAHUS NpOBEACHNN HHCTPYKIUIMU
SKE; MATEHTHOTO TOWCKA C | peKOMECHIAIMIMHU
HAXOIHUTh B HOPMATHBHOI pa3IMIHOM BPeMEHHOW | TPH IUTAHUPOBAHUH U
JIOKYMEHTALIMH TIOJIOKEHH, TITyOMHO MPOBEACHUN HTAIlOB
KACAIOLIHECs] KOHKPETHOI HCCIICIOBaHMS. MIPOEKTHPOBAHUS.
MIPEIMETHOM O0JNACTH U CBOCH
001acT e TeIbHOCTH
Bnaneer HaBbIKaMU IPOBEACHHSI KOHKPETHBIX METOJaMU HaBBIKAMH 90-100
TEOPETHICCKUX H pelIeHus  pa3YHBIC | TTOWCKA
SKCIICPUMCHTANBHBIX UCCICIOBAHNY; | 3a1a4 B oOmacT | HeoOXoAUMOU
HaBBIKAMHU I'PaMOTHOTI'O M3JIOKEHHUS IPOCKTHOM CIPaBOYHON
pe3yIbTaTOB COOCTBCHHBIX HAYYHBIX | ACATEIBHOCTH C | 3aKoHOMATENbHOM
HCCIIeTOBaHUM (OTUETHI, pedepaTsl, NPpUBJICYCHUEM JINTCPATYPbI
JIOKJIaabl U );[p,), OCHOBHBIMH cnpaBquoﬁ H | COOTBCTCTBYIOIIUM
npreMaMH X 00paboTKH U 3aKOHOJATeIbHOU JTanmaMm  MPOEKTHOH
NpeICTaBIIECHHNS; 6as3sl; JeSITeIbHOCTH,
HaBBIKAMH MTOMCKA HEOOXO0IUMOM YMCEHHEM HaBbIKamMU
HOPMaTUBHOM, 3aKOHOJATENbHOM 00pabaTbIBaTh HCIIOJIb30BAHUSA
HHPOPMALINH 110, BOTIPOCAM pe3yJbTaThl SJIEMCHTOB
KOHCTPYKTHUBHOH J1€ATEIbHOCTH TIPOCKTHOM HOPMAaTHUBHOTO
JIESTeTHHOCTH C | 3aKOHOIATENFHOTO
HCTIOJIb30BaHUEM xapakTepa
MPAKTUIECKUX MIPaKTHICCKOH
HaBBIKOB, JeSITeTHHOCTH;
MIPUOOPETEHHBIX B | yMeHHEM
Xo71e y4eOHOTO | MOJIb30BaTHCS
nporuecca TEXHUYECKOU
JIOKyMEHTallu1
MaTEeHTHOTO
XapakTepa
OIIK-6, 3Haer ® paboOTy KOMITHIOTEPA; yueOHBII Marepuan ¢ | METOIMKH 54 - 68
CIIOCOOHOCTD e 06yamaTh 6a30BBIMU 3HAHUSAMU B TpeOyeMoOil CTENMEeHbI0 | MCIOIBb30BAHMS
OCYIIECTBIISAT BEIOpaHHOM 001acTH; Hay4HOM TOYHOCTH U | 3JIEMEHTOB
b IIOHCK, OCHOBHBIE CTaHIAPTHI, TEXHUUECKHe | MOJHOTBI HOpPMAaTHBHOT'O
XpaHCHHE, YCIIOBUS U IPYTUE€ HOPMAaTUBHbIE 3aKOHOJATEJILHOTO
00paboTKy JIOKYMEHTBI, periaMEeHTUPYIOLINE Xapakrepa
aHaIIn3 COCTaBJICHHE MPOEKTOB U pa3pabOTKy NPAKTHIECKOH
uHpopmaruu TEXHUYECKOH TOKYMEHTALUU B ACATEIIBHOCTH,
u3 COOTBETCTBYIOIIEH cdepe; HEOOXOMMYIO
PasIMIHbIX MOCE0BATENBHOCTD KOHTpPOJI, Hay4qHO-
UCTOYHUKOB HPOBEJEHUS OLEHKH COOTBETCTBHUS TEXHUIECKYIO
u Gas pa3pabarbiBaeMBIX ~ IPOCKTOB U CHIPaBOIHYIO
AQHHBIX, TEXHUYECKOMN JIOKYMEHTAIIUH JmTeparypy,
HpEACTABIIAT PasIMYHBIM HOPMATUBHBIM OTHOCSIIITYOCS
beeB MIPOEKTHOM

JIOKyMEHTaM




TpebyeMoM JIESATENBHOCTH u
dbopmare ¢ HCCIIECIOBAHUIO
HCII0JIb30BaH TEXHOJOTMUECKHUX
uem TIPOLIECCOB;
HHPOPMALIHO TEXHUYECKYIO
HHBIX, JIOKYMEHTAIUIO
KOMITBIOTEPH MaTEeHTHOTO
BIX U xXapakrtepa.
COTCBRIX | Vmeer ACIIONB30BaTh PE3YIbTAaThl HAy9HO- | CHCTEMATH3UPOBATh HPOBECTH TAKTHKO- 62-76
TEXHOIOTHH TeXHHYECKOH HH(OpMALKH, CIPaBOYHYO TEXHUIECKOE
[IOJIYYEHHOM U3 pa3HbIX HCTOYHUKOB; | JTUTEPATYPy 000CHOBaHHE C
T'paMOTHO Oq)OpMJ'IHTL pe3yabTaThl TCXHHUYCCKUX HCIIOJIb30BaAHNCM
paboThI; perjiaMeHTOB U o6ubanorexu IP
UCIIOJIb30BaTh HH(OPMALIUIO ApYrUX HOPMATHBHBIX | GIIOKOB.
CTaHJapPTOB, TEXHUYECKUX AOKYMCHTOB IIpH
PEriaMeHTOB U APYTUX pac4eTe 3aTpat IIpu
HOPMAaTUBHBIX JOKYMEHTOB IIpU HPOEKTUPOBAHUH
pa3paboTke TEXHHIECKON OKBb.
JIOKyMEHTAaLUU;
OCYULIECTBIISATH KOHTPOJIb
COOTBETCTBUS pa3padaTbIBAEMOTO
MIPOEKTa OCHOBHBIM MOJ0XKEHUIM
HOPMAaTUBHBIX JOKYMEHTOB
Brnapeer MEXaHN3MOM 0TOOpa HEOOX0ANMOH 77-100
HHPOpPMALINY;
AQHAJIM30M IOJIyYEHHOU
WHPOPMALINH, HABBIKOM €€
CUCTEMAaTHU3alU [P BBIIIOJIHEHUU
KOHKPETHBIX 33/1a4 B U3y4aeMoil
obnacru.
3Haer TEXHOJIOTHH MIPOU3BOICTBA y4eOHbIH METOJUKHU 68 - 78
IIK-9, MaTePUaJIOB M M3/IENIMH DIEKTPOHHOK | marepuan ¢ HCIOJIb30BaHHUS
CIocoOHOCTh TEXHUKU, TpeGyemoii cTenenpro | IEMEHTOB
BBITIOJIHATD MOPSIOK pa3pabOTKH TEXHUYECKOM HAYYHOI TOYHOCTH 1 HOKYMCHTOB
paboThI N0 JIOKyMEHTalLlMU: TEXHUYECKUN HOJNHOTEI HOpMAaTHUBHOT'O 1
TEXHOJIOTHYEC IIPOEKT, 3TAIIbl IIPOEKTUPOBAHUSA 3aKOHOAaTCJIbHOT'O
CKOH XapakTepa,
MIO/ITOTOBKE TIO3BOJISIOTINE
IIPOU3BOJICTB oopmitsTh
a MPOEKTHO-
MaTepHuaaoB KOHCTPYKTOPCKHE
U U3IENTHA paboThI.
3JIEKTPOHHOU
TCXHUKA VYmeer COCTAaBJIATh MapUIPYTHBIE KAPTHI U IIOJIb30BaThCS opopMHTE 72 - 86
TCXHOJIOTUYCCKYH0 JOKYMCHTAIMIO HopMaTI/IBHQI}'I ECKI MIPOCKTHO-
JUTs IPOBEICHUS OTIEBHBIX U1 0pOpMITEHHS! KOHCTPYKTOPCKYIO
oriepaluii 1 MpoueccoB cOOPKHU 3AKOHYCHHOI ZIOKyMEHTALIHIO Ha
U3JIEIHH; KOHKPETHBIH mpubop
MIPOEKTHO-
paspabaTeIBaTh MPOESKTHYIO U . 9Kb
TEXHUUYECKYIO JJOKYMEHTALHIO, KOHCTPYKTOpCKOH
0ohOopMIIATh 3aKOHYCHHBIE MPOSKTHO- | AOKYMCHTAIINH.
KOHCTPYKTOPCKHUE PabOTHI
Bnaneer OIICHOYHBIMH COCTaBJIEHHEM 78 -
HaBbIKaMU BBINOJIHEHUS o
. pacueTamu KOHCTPYKTOPCKOM 100
TEXHOJIOTUYECKUX OTepanuii no ADAMETOOB o | noxymenTammm na
MOITOTOBKE M TIPOBEECHHIO p p oNpesieeHHoe
TEXHOJOIrMYECKMX MPOLECCOB MpU XapaKTCPUCTHUK OKb mneme KB ¢
NPOM3BOACTBE H HCIONL3OBAHMH | mpH odopmIieHIN NpHMEHEHHEM
MaTePHAIIOB U M3JEIHi NEKTPOHHOM | koHCTPYKTOPCKOI

TEXHUKH;

JIOKYMCHTAIIUH.

PpacyYCTHBIX METOAOB




® METOAaMH OLICHOYHBIX PACUETOB,
MapaMeTpPOB U XapaKTEPUCTUK
AIIEKTPOHHBIX KOMIIOHEHTOB

[1K-18,

TOTOBHOCTb
OCYHIECTBIIAT

b

periiaMeHTHY
10 TPOBEPKY
TEXHUYIECKOT

0 COCTOSIHHS
00opyI0BaHU

H’

€ro

MpOGUIAKTH

YECKUMI
0CMOTp
TEeKYLIUI
PEMOHT

u

3Haer ® HCIIONB3YEMOE TeXHUYecKoe | yueOHBIH MaTepuan ¢ OCHOBHEBIC NpaBmia | 60-74
obopynoBanue; TpeOyeMoii CTereHbl0 | oopMIICHUS

e IpaBuia TEXHMKM 0€30MacHOCTH M | HAYYHOW TOYHOCTH H KOHCTPYKTOPCKOH M
SKCIUTyaTaIllii 000PYyI0BaHUS,; ITOJTHOTHI TEXHUUYECKOH

® OCHOBHBIE KOMIIBIOTEPHBIE AOKYMCHTALIMH;
NpOrpaMMBbI H MPUIIOKCHHS, OCHOBHBIC
HEOO0XOIUMBIE JUIs CTaHJapTBHI,
po¢eCCHOHANBHON NesITeIbHOCTH; TCXHUYICCKHC

® OCHOBHbIE TIpaBWiIa O(OPMIICHUS yciosud u  Ipyrue
KOHCTPYKTOPCKOM M TEXHUYECKOMH HOPMAaTUBHBIC
JIOKyMEHTALINU; JIOKYMEHTHI;

e ocHoBHble  monoxeHus — ECKI, HOCIEA0BATCIEHOCTE
Kacaroliecs BeIOpaHHON crierupuKu KOHTpOJIA,
JEATEIIbHOCTH; NpOBCIACHUSA OLICHKH

OCHOBHBIE CTaHAAPTHI, TEXHUYECKHUE COOTBECTCTBHUA

YCIOBUS M JApyru€ HOPMATHUBHBIE paspabaTbIBacMbIX

JOKYMEHTBI, permaMeHTUpYIoIue MpOCKTOB u

COCTaBJICHHE MPOCKTOB U Pa3pabOTKy TCXHITICCKON

TEXHUYECKON JIOKYMEHTaLluU B AOKYMCHTALINH.

COOTBETCTBYIOIICH chepe

Ymeer ® TPUMEHSTH TOJYYCHHBIC 3HAHUS MPH | CUCTEMATH3UPOBAThH Hucnoybp30BaTh Ha | 75-89
pa3paboTke MHCTPYKLHH [0 | CIIPaBOYHYIO U MIPaKTHKE
9KCIUTyaTaluu 3aKOHOJIATEIIbHYIO nonoxxeanst ECKJI;

® JICIOJB3YEMOT'0 TeXHHYECKOro | MHpOpMAaLuIo. HMCIIO0JIb30BaTh
000pyIOBaHUS ®  MPOTPAMMHOTO HHPOPMALIHIO
obecrieueHUs U1 OOCITY>KUBaHHSA HOPMAaTHBHBIX
nepcoHana; JIOKyMEHTOB TpU

® HCIIOJIB30BAThH Ha IIPaKTHKE paspabotke
nonoxkennss  ECKJI, Kkacaromuecs TEXHUYECKOM
BBIOpaHHOM crenupuKu JIOKYMEHTallUH;
JEeATEIbHOCTU u TEMAaTUKHU OCYIICCTBIIATD
pa3pabaTbIBaeMOTO MPOCKTA; KOHTPOJIb

® JCIIOJb30BATh HHPOPMAIIHIO COOTBCTCTBUA
CTaH/1apTOB, TEXHAYECKUX paspabarbiBaeMoro
perjiaMeHToB u JPYTHX TPOCKTA
HOPMAaTUBHBIX  JIOKYMEHTOB  IIpHU HOpMAaTUBHbBIM
pa3paboTke TEXHAYECKOM NAOKYMCHTaM.
JIOKyMEHTaINH;

[ ]

Brnaneer | e coBpeMEHHBIMH  KOMITBIOTEPHBIMH | PEIICHMEM Pa3IHYHBIX Ha4aJIbHBIMH 90-100
TEXHOJIOTUSIMU; 3aa4d B 00macTu HABBIKAMH OJTHOH W3

e IpaBHIAMH CcOCTaBJIeHHs1 | KOHTPOJISI CBOMCTB U CHUCTeM pa3paboTKu
TEXHOJIOTMYECKOW  JOKyMEHTaluH, | XapaKTEPUCTHK C YepTEeREN;
HEeoOXOMUMOM Ha BcexX cTaiusx | IPUBJICYCHUEM HaBbIKaMH1
MPOU3BOJCTBEHHOTO MPOIIECCa; CIIPABOYHOU U WCTIONB30BaHUS

e OCHOBHBIMH TIPHEMAMH H HaBbIKaMH, | 3AKOHOIATETbHOH OTICIIbHBIX
WCIIONB3YIOIIUMHUCS B HMHXKEHEPHOMU Ga3bl; HIOJIOKEHU I
rpaduke; YMETh HCTIOb30BATh CTaH/IapTOB,

e Ha 6a30BOM ypOBHE OJHOM u3 cuctem | HOPMATHUBHBIC TEXHUYECKHUX
pa3paboTku yeprexei n | AOKYMEHTBI IpH PEriaMeHTOB U
KOHCTPYKTOPCKOH ~ JoKymeHTanuu | COCTABICHHH Apyrux
(AutoCAD); TEXHUYCCKOHN HOPMAaTHBHBIX

OCHOBHBIMH METOaMH OCyIlecTBIeHus | AOKYMCHTALNH. TIOKYMCHTOB;

KOHTPOJIA COOTBETCTBUS OCHOBHbIMH

pa3pabaTbiBaeMOro MpoeKTa METOaMU KOHTPOJISI

TIOJIOKCHUSM HOPMaTHUBHBIX COOTBETCTBUA

JIOKyMEHTOB MpoeKTa

TpeOoBaHUSAM




HOPMAaTUBHBIX
JOKYMCHTOB.

Ne KonTpoaupyembie Koanl komnerennuii OueHo4yHbIE CpeCTBA
n/n TeMbI THCIUTLTHHBI TeKyLIHii IIPOMEKYTOUHASI
KOHTPOJIb arrecraums
1 | OcHOBHBIEC MPOIECCHI OIIK-4, 5 I1P-6 Bompocsr k
TEXHOJIOTHHU T1K-18 sk3ameny 1-3, 9,
3JICKTPOHHOU 11, 20, 29, 30-33
KOMITOHEHTHOI1 0a3bl.
IIpousBoacTBEHHAsA
qyrcToTa. MeTponorus u
nedexrockonus. O630p
BadenbHON (pabpuku u
CTaJIuii U3rOTOBJIECHUS
2 | ®usuko- OIIK-6 I1P-6 Bompocsr k
TEXHOJIOTUYECKUE [1K-9 sK3ameny 4, 5, 7,
MIPOIIECCHI 8, 10, 12-15, 24,
dbopmupoBanus MC 25, 28, 34, 35, 38,
39
3 | ®oroauTorpaduuecKkuii ITK-18, I1P-6 Bompocsr k
nporecc OIIK-6 sK3ameny 6, 16,
17, 22, 27, 36, 37,
40
IIIkana oueHUBaAHUA YPOBHSA C()OPMHUPOBAHHOCTH KOMIIETEHIIUI
Koa u Jtansl GOopMHPOBAHUA KpUTEpHUH MoKa3aTejJu
(hopmMyIMpPOBK | KOMIETEHIIUN
a
KOMIIETEeHIIUN
OIIK-4, Hemonctpupyer | IIp-6 cnenana co
TOTOBHOCTDH 3HaeT 3JIEMEHTHI HYaCTUYHOC 3HAYNUTCIIbHBIM
IIPUMCHSATH 3HaACT Ha'-IepTaTeHBHOI’I IIOHUMAaHHEC OITO31aHUEM I/I/I/IHI/I
COBpPEMEHHbIE (moporoB | reomeTpuu U MPOOJIEMBI. 0O0JIBIIUM KOJIUYECTBOM
cpezcTBa I} UHKEHEPHOI ommook. bonbmmHCTBO
BBIIIOJIHEHHUS M | YPOBEHb) | rpadukwu. TpeOoBaHUI,
PCAaKTUPOBAHUA MNpEABbABIIACMBIX K
I/I306pa)I(GHI/Iﬁ n 3a1aHHUIO BBIITOJTHCHBI.
yeprexen u 3HaeT AEeMEHTHI Hemonctpupyer | [IP-6 nmpencrasiena
MOArOTOBKM ymeer HayepTaTeabHON 3HAYUTEIILHOC JOCTAaTOYHO ITIOJTHO U B
KOHCTPYKTOPCKO (HpOI[BI/IH TCOMCTPHHU U IIOHUMAaHHUEC CPOK, HO C HCKOTOPbIMU
- YTBIi) WMH)XEHEPHOU npoOIeMsl. HenopaboTtkamu. Bee
rpaduku. TpeOoBaHmMs,




TEXHOJIOTHYECKO
1 JOKYMEHTalUU

YMeeT npuMeHsTh
HporpaMMHBIC
Cpe/CTBa IS
BBITIOJIHEHHS U

MMPCABABIIICMBIC K
3aJJaHHUIO BBIIIOJTHCHEI.

pelaKTHPOBAHUS
M300pakeHUN 1
YepTekKeEN.
3HaeT ANEMEHTHI Hemoncrpupyer | IIP-6 cnenana
HauepTaTeIbHON MIOJTHOE MOJIHOCTBIO U CIIaHa B
reOMEeTpUU U MMOHUMaHue cpok. Bce TpeGoBanwms,
WH)XEHEpHOU npoOIeMBl. MpebABISIEMbIE K
rpaduky, 3aJJaHUIO BBIITOJIHEHBI.
OCHOBHbIE
rpaduyuecKue
MAKeThI IIPOrpamMM.
YMeeT NpuMeHsITh
COBpEMEHHbBIE
MporpaMMHBIE
BJaJeeT cpencTaa
(BBICOKMIT) | BBITIOJHEHUS U
pEeAaKTUPOBAHUA
M300pakeHu! U
yepTexen u
MOATOTOBKHU
KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOMN
JIOKYMEHTAIIUH.
Bnaneet yBepeHHo
COBPEMEHHBIMU
POrpaMMHBIMHU
CpEeJICTBAMH.
OIIK-5, Hemonctpupyer | [Ip-6 cnemana co
CIOCOOHOCTD YaCTUYHOE 3HAYNUTEIILHBIM
3HaeT npreMsl
UCIIOJIb30BaTh 3HaeT MOHUMAaHue OIO3AaHUEM W/UITN
MOy YEHUS
OCHOBHbIE (oporos MPOOIEMBI. 0O0JIBIIUM KOJUYECTBOM
. 9KCIIEPUMEHTAIILHBI
PHUEMBI BIN omn6Ook. bonpmmHcTBO
X JTAHHBIX. o
00paboTkun U | YPOBEHB) TpeOOoBaHUA,
MIpEJICTaBICHUS MpebABISIEMbIX K
3KCIIEPUMEHTANb 3aJIaHUIO BBITTOJIHEHBI.
HBIX JTaHHBIX 3HAeT METOIH Hemonctpupyer | [IP-6 npencrasiena
CTATHCTHYECKOI 3HAYUTENBEHOE JIOCTaTOYHO TOJHO U B
yMEET 00pabOTKU JaHHBIX. IIOHHMAHUE CpPOK, HO C HECKOTOPBIMU
(mponBUH | YMeeT npaBHIBEHO MPOOIIEMBI. HenopaboTkamu. Bee
YTBIi) TIOCTaBUTh TpeOoBaHUs,
SKCHCPUMCHT. NpEaBABIIIEMBIE K
3aJIaHUIO BBITTOJIHEHBL.
3HaeT MeTo/1bl Hemonctpupyer | IIP-6 caenana
CTaTUCTHICCKON IOJIHOE MOJHOCTBIO U CJIaHA B
06pabOTKH TaHHbIX MMOHUMaHHUEe cpok. Bece TtpebGoBanms,
TIpH IIOMOILH POGIEMBI. IPEIbABISIEMBIE K
BIAIECT | | COBPEMEHHBIX 33JIaHUIO BBITTOJIHEHBI.
(BBICOKHIT) | IPOrpaMMHBIX
CpCACTB.

YMmeer nonaydats
JIOCTOBEpHBIE JaHHbIE
JKCIIEPUMEHTA.




Brnaneetr npuemamu
00paboTku u
MpeICTaBICHHUS
JIOCTOBEPHBIX JJAHHBIX.

OIIK-6,
CIIOCOOHOCTHIO
OCYIICCTBIIATh
TIOMCK,
XpaHeHHE,
00paboTKy U
aHamn3
nH(DOpMAaITIH 13
Pa3INIHBIX
WUCTOYHUKOB H
0a3 JaHHbBIX,
NPEJICTABIIATH €€
B TpeObyeMoM
dopmare ¢
UCTIOJIb30BaHKe
M
UHQOPMAIOHH
BIX,
KOMITBIOTEPHBIX
" CETEBBIX
TEXHOJIOTUI

Hemoncrpupyer | IIp-6 cnenana co
YaCTUYHOE 3HAYHUTEILHBIM

3HaeT OCHOBHI cOOpa

3HAEeT MOHUMaHue OTIO3JITAHUEM W/HIIH
nH()OpMAITH TI0

(moporos MPOOJIEMBI. 0O0JIBIIUM KOJIUYECTBOM

N TEMaTHKE

13171 omuooK. bobIIMHCTBO
UCCIICIOBaHUSI. o

YPOBCHB) TpeOOBaHUA,

MPEIbSBISICMBIX K
3aJJAaHHIO BBITTOJTHCHBL.

3HaeT TeMaTuKy Hemoncrpupyer | [IP-6 mpencrasiena
UCCIICIOBAHUS B 3HAYUTEILHOC JIOCTATOYHO ITOJTHO U B
obnactu MOHUMaHue CPOK, HO C HEKOTOPBIMH
AIEKTPOHUKH H MPOOJIEMBI. HemopaboTkamMu. Bee
HAHOAJIEKTPOHUKH. TpeOoBaHUs,
Ymeer paboTath C NpeabsBIsieMbIe K
HAYYHO- 3aJJAaHUIO BBITTOJTHCHBL.
TEXHUYECKOI

ymeer .
UHpOpMaIEH,

(mponBUH

. ymeer

YTBIN)
00OpabaTsIBaTh,
aHATM3UPOBATh
MOTY4YEeHHYIO
WH(POPMAITHIO I
MPUMEHSTH €€ TIPU
00paboTke
CBOHX PE3yJIbTATOB.
3HaeT ocHOBHI cOopa | JJemonctpupyer | [IP-6 cnenana
nH(pOpPMAIUH B MOJTHOE MOJTHOCTBIO U CJIaHa B
obnactu MOHUMAaHHUe cpok. Bce TpeboBanus,
SIIEKTPOHHUKH U MPOOIEMEI. MpebIBISIEMbIC K
HaHOBJIEKTPOHUKH; 3aJIaHUIO BBITIOJIHCHBI,
3HAET TEMATUKY
HCCIIEIOBAHUS.
YmMmeeT paboTaTh ¢
Hay4YHO-
TEXHUYECKOMN
UHpOpMAaIHEH,
yMeeT coOuparh,

BJIAJCET 0o0OpabaTsIBaTh,

(BBICOKHIT) | aHATM3UPOBATH U
CUCTEMaTH3UPOBAThH
MOJTYYEHHYIO

MHPOPMALUIO U
NPUMEHSITh €€ TIPH
aHanmse u
00paboTKe cBOMX
pe3yIbTaToB
UCCIIEIOBAHUSI.
Bnaneer
MHOCTPaHHBIMU
SI3bIKAMH, YTO
M03BOJISIET




pacImpuTh
BO3MOXHOCTHU
cbopa, oOpaboTkH,
aHanmsa u
cUCcTeMaTH3alux
MOy YEeHHOU
UHPOpPMaLUH U
NPUMEHSTh €€ pU

aHanm3e u
00paboTKe CBOMX
pe3yIbTaToB
WICCJICTOBAHUSI.
T1K-9, 3HaeT HEKOTOPBIC Hemoncrpupyer | IIp-6 cnenana co
CIOCOOHOCTBIO TEXHOJIOTHH YaCTUYHOE 3HAYUTEIEHBIM
BBITIOJTHSTh 3HAEeT MIPOM3BO/ICTBA MOHUMaHue OTIO3aHUEM W/UITN
paboTHI IO (IoporoB | MaTepHaIOB U MPOOJIEMBI. OOJIBITTIM KOJIMIECTBOM
TEXHOJIOTUYECKO | BIi u3IeIui omunOoK. bonpmmHCTBO
1 IOATOTOBKE YpOBEHb) | ANEKTPOHHOM TpeOoBaHUiA,
MIPON3BOJICTBA TEeXHHKH. MPEIbSBISIEMBIX K
MaTepuaIoB U 3aJIAHUIO BBIMTOJIHEHBL.
U3IeINi 3HaeT OCHOBHbBIE Hemonctpupyer | [IP-6 nmpencrasiena
DIIEKTPOHHOI TEXHOJIOTHH 3HAYUTENFHOE JIOCTaTOYHO TOJTHO U B
TEXHHUKHU MPOU3BOICTBA MMOHUMaHUE CPOK, HO C HEKOTOPBIMH
MaTepUaIoB U MPOOIIEMBI. HegopaboTkamu. Bee
$5 1631 (X170 TpeOoBaHUS,
AIIEKTPOHHOM MpeIbSBIsIEMBIE K
TEeXHHKH. 3aJIAHUIO BBITTOTHEHBI.
yMeer ‘YMeeT BBIOIHAT
(nmpozsun | PAOOTHI 110 §
yTIit) TEXHOJIOTHYECKOI
MOJITOTOBKE
MPOU3BO/ICTBA
MaTepuaoB U
U3aenni
3JIEKTPOHHOMU
TEXHUKH.
3HaeT Bce Hemoncrpupyer | IIP-6 cnenana
TEXHOJIOTHH MOJTHOE MOJTHOCTBIO U CJlaHa B
MIPOM3BOJICTBA MMOHUMaHUE cpok. Bece TpebGoBanums,
MaTepUaoB U MPOOIIEMBI. MpeIbSBIsIEMBIE K
U3aenni 3aJJaHUIO BBLIITOJIHEHEL.
3JIEKTPOHHOU
TEXHUKH.
YMeeT cocTaBiIsITh
— MapIIPyTHBIE KAPTHI
- Y TEXHOJIOTHYECKYIO
JOKYMEHTALHIO
JUTSL IPOBEJICHHUS
OTJENBHBIX

onepauui u
MIPOIIECCOB COOPKH
17631 (517178

Brnaneer HaBbikamu
BEITIOJTHEHHS
TEXHOJIOTMYECKNX




oTeparuii 1o
HOJTOTOBKE U
IIPOBEIEHHIO
TEXHOJIOTHUECKUX
IPOLIECCOB MIPHU
IIPOU3BOCTBE U

WCTIOJIb30BaHUN
MaTepHajoB U
n3eaui
3IIEKTPOHHOMU
TEXHUKH.
IK-18 emoHctpupyet | Ilp-6 cnenana co
' 3HaeT nepeycHb A PHpYy p
TOTOBHOCTh YaCTUYHOE 3HAYUTENIbHBIM
periIaMeHTHBIX
OCYILECTBIIST 3HAEeT MOHUMaHue OTIO3aHUEM W/UITN
padoT ISl MPOBEPKHU
perimaMeHTHy0 | (HOpPOToB npoOIeMBl. OOJIBIIMM KOJIMYECTBOM
. TEXHUYECKOTO
IIPOBEPKY BIN omnOok. bonpmmHCTBO
COCTOSTHHS .
TEXHHYECKOTO YPOBEHB) TpeOOBaHUH,
obopymoBaHUsL.
COCTOAHUA MMPEABABIIACMBIX K
000pyIOBaHMS, 3aJJaHHIO BBIITOJIHEHBL.
€ro YMeeT npoBepATh Hemonctpupyer | IIP-6 nmpencrasiena
npoduIaKTHYEC HaJIn4ne 3HAYUTENHFHOE JIOCTaTOYHO TOJHO U B
KU1 OCMOTp U HEOOXOUMBIX IIOHUMaHHe CpOK, HO C HEKOTOPBIMHU
TEKYILHHA JIOKYMEHTOB JIJIst npoOIeMsl. HenopaboTkamu. Bee
PEMOHT OCYILIECTBIICHUS TpeOoBaHus,
yMeeT perjIaMeHTHOU NPEABBIISIEMBIE K
(IpOABHH | POBEPKH 3aJJaHHIO BBIITOJIHECHBI.
YTBIN) TEXHHYECKOTO
COCTOAHUA
o0opyIoBaHus, ero
MpoUIaKTHIECKUAN
OCMOTp U TEKyIIUI
PEMOHT
Bnaneer Hemonctpupyer | [IP-6 cnenana
CHOCOOHOCTBIO MIOJTHOE MOJIHOCTBIO U CIIaHa B
OCYLIECTBIIATH IIOHUMaHHue cpok. Bece TpebGoBanms,
periIaMeHTHYIO npoOIeMBI. MpeIbsBIsIeMbIC K
MIPOBEPKY U 3aJJaHHIO BBIITOJTHEHBI.
BJIaJieeT DOBEPIKY
.\ | CTOCOOHOCTBIO
(BBICOKHIA)
3aKII04aTh
JIOrOBOpa Ha
IpOBEIEHHE
PEriIaMCHTHBIX
paboT

MeToanyeckue MaTepuabl, onpeae/asomue Npoueaypbl OeHMBAHUS
3HAHUH, YMEHUI U HABBIKOB

Texkymas arrecranmMsi CTyaeHTOB. TeKymas arrectalnus CTYJIEHTOB IO

quciuIiiHe «OCHOBBI TEXHOJOTMH JJIEKTPOHHOW KOMIIOHEHTHOW 0a3bl»




MPOBOJIUTCS B COOTBETCTBHM C JIOKAJIbHBIMA HOPMAaTHUBHbIMU akTamu J[BOY
(IIpuxaz pexmopa om 12.05.2015 Nel2-13-850) u siBisieTcst 00s13aTEIbHOIA.

Texymrast arrecranus mo guciuiimHe «OCHOBBI TEXHOJIOTHM M pacyeTa
IJIEKTPOHHOW KOMIIOHEHTHOM ©0a3bl» MpoBOIUTCA B (opMe KOHTPOJIBHBIX
MEpONPUATHN (KOHTPOJIBHBIC 3a/IaHUS ) TIO OTICHUBAHUIO (PAKTUUECKHUX PE3yJTbTATOB
00y4YeHUs CTYJCHTOB OCYIIECTBIISICTCS BEAYIINM MPENO/IaBATEIICM.

OObeKTaMu OIIEHUBAHUS BBHICTYNAIOT:

- yueOHas IUCIUIUIMHA (AaKTUBHOCTh Ha 3aHATHIX, CBOEBPEMEHHOCTh
BBITIOJIHEHUST KOHTPOJIBHBIX 3aJIaHUM, TOCEIAeMOCTh JIEKIIMH U TPAKTUYECKUX
3aHITHI);

- YpOBCHb OBJAJCHUS TMPAKTHUYESCKHUMH YMEHUSIMH pPabOThl, OCHOBHOW U
JIOIIOJIHUTENIbHOMN JTUTEPATypOi;

- pe3yabTaThl CAMOCTOSITEIBHON paOOTHI.

OrneHnBaHWe pPE3yJbTaTOB OCBOCHMS JUCIUIUIMHBI HA JTale TEKyIeh
aTTeCTallM TPOBOJUTCS B COOTBETCTBHUM C UCIOJIb3YEMbIMU OIICHOYHBIMH

CPEACTBAMH U KPUTEPHUSAMH.

Kpurtepuu olieHKH KOHTPOJILHBIX 3aJaHUM

OL}@HLM‘CZHM@ npakmudecKkux pa60m ITPOBOJUTCH 110 KPUTCPUAM:

MOJTHOTA ¥ KAYECTBO BBITIOJHEHHBIX 33/IaHUM;

- BJAJCHHUE METOJAaMH U IIPUEMAMU KOMIIBFOTEPHOTO MOJICIUPOBAHUS;

- KayecTBO 0)OpMJICHUS OTYETOB, AOKIaa, MPE3CHTAIINH,

- HCIIOJb30BAHUE JONOJHUTEIBHON JIUTEPATYPhl, HICTOYHUKOB MHTEpHET;

- OTCyTCTBHE (paKTUUECKHUX OMIMOOK, CBSI3aHHBIX C MOCTABICHHOM 3a/1a4eH.

IIpomesxxkyTouHnasi arrecranus cTyaeHTOB. [IpoMexyTouHas arrecranus
CTYIEHTOB MO IUCHUIUIMHE «(OCHOBBI TEXHOJOTHMHM M PacyeTra IJIeKTPOHHOM
KOMIIOHEHTHO#l  0a3bl» TMPOBOAUTCSI B COOTBETCTBUM C  JIOKAJbHBIMHU

HOpMAaTUBHBIMU akTamu JIBDVY u sBasercs 00s13aTeabHOM.



HpOMC}KYTO‘IHaH arrecralusa 110 JUCHHUIIIINHE «OCHOBBI TE€XHOJIOTMM H

pacueTa 3JIeKTPOHHOH KOMIIOHEHTHOM 0a3bl» MTPOBOJIUTCS B BUJIE 3a4eTa, popMma

3a4yera - «IPAKTHYECKUE 3aJaHus 10 THUIaM», «yCTHBIA OIpoc B opMe OTBETOB Ha

BOIIPOCHD». I{OHYCK K 3a49CTy BO3MOJKXCH TOJIBKO IIOCJIC CAa4Yu OTYCTOB, JOKJIaJda U

IIPE3ECHTALUH.

KpI/ITepI/II/I BBICTABJICHUA OLHCHKH CTYJACHTY Ha 3a4Y€T¢ M0 NUCHUIIJIUHE

«OCHOBBI TEXHOJIOTHH M PacyeTa 3JIeKTPOHHOH KOMIIOHEHTHOH 0a3bI»:

bambr
(peUTHHTOB
O OIICHKH)

Ouenka 3auera
(cranmapTHas)

TpeboBanust k chOpMUPOBAHHBIM KOMITETCHIIUSAM

86 -100

«3adYTCHO»

O1eHKa «3auTEHO» BBICTABIISETCS CTYACHTY, €CIIM OH IIIyOOKO U
IIPOYHO YCBOWJI NPOrPAMMHBIN MaTepHall, HCUEPIBIBAIOLIE,
IIOCJIEIOBATEIbHO, YETKO U JIOTUYECKH CTPOMHO €ro H3JIaraer,
YMEET TECHO YBS3BIBATh TEOPUIO C TPAKTHUKOW, CBOOOTHO
CIpaB/IseTCA C 3aJayaMu, BOIPOCAMH M JPYTUMU BHJIAMHU
IIPUMEHEHHUsI 3HaHUH, IPUYEM HE 3aTPYIHACTCA C OTBETOM IIPU
BUJIOU3MCHEHUU 3aJaHMM, MCIOJB3YyeT B OTBETE Marepuain
HOPMAaTUBHO-IIPABOBOM JIMTEPATYpPhl, IPABUILHO OOOCHOBBIBAET
IIPUHATOE PELICHUE, BIAJCCT Pa3HOCTOPOHHUMH HAaBBIKAMHU U
IIPUEMAaMH BBIITOJIHEHUS IPAKTUYECKUX 3a]1a4.

76 - 85

«BadTCHO»

OLIeHKa «BavYTCHO» BBICTABJACTCA CTYACHTY, €CJIM OH TBCPIO
3HACT MaTcpuall, rpaMOTHO M IO CYHICCTBY H3JIaract €ro, HE
A0IMYCKas CYICCTBECHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MNpaBHUJIbHO MNPUMCHACT TCOPECTUUYCCKUC TIIOJOKCHUA IIPpU
peIICeHUHN  MPAKTUYCCKHUX  BOIPOCOB MW 3a4aY, BJIaACCT
HGO6XO)II/IMI>IMI/I HaBbIKaMU U IPpUEMaMH UX BBITTOJTHCHUA.

61 -75

«Ba4TCHO»

OHGHKa «BaYTCHO» BBICTABIACTCA CTYACHTY, €CJIM OH HUMCCT
3HAHUA TOJIBKO OCHOBHOI'O MaTCpHualla, HO HC YCBOWI €ro
I[eTaHefI, A0IMYCKA€T HCTOYHOCTH, HCAOCTATOYHO ITPABUJILHBIC
(I)OpMy.]'II/IpOBKI/I, HapyIICHUA JIOTHYECKOH IoCICa0BaTCIBbHOCTH
B H3JI0KCHUH  MMPOrpaMMHOr0  Marcpuaia, HUCIIBITBIBACT
3aTPYAHCHUA MPU BBIITOJIHCHHUHU ITPAKTHUYICCKUX pa60T.

0-60

«HE 3a4TCHO»

OneHka «HE 3a4T€HO» BBICTABISAETCS CTYICHTY, KOTOPHIH HE
3HaeT 3HAYUTENIBHOM YacTM MpOrpaMMHOIO Marepuania,
JIOTTYCKaeT CYIIECTBEHHbIE OLUIMOKHN, HEYBEPEHHO, C OOJIBIIMMHU
3aTPyAHEHUSIMH BBINOIHAET MPAKTHUYECKUE pabOTHI.

OneHo4vHblIe cpeacrea aJjist l'IpOMe)KyTO‘IHOﬁ arrecranmun




Bonpocsl k 3a4ery

10.
11.

12,
13.
14,
15.
16.
17.
18.

[IpoexTupoBaHue 1 KOHCTPYHUPOBAHHE MOTYIPOBOTHUKOBBIX
npruOOPOB M MHTETPATLHBIX MUKPOCXEM KaK MpeaMET U3yUeHUsI.
Knaccudukanus noaynpoBoIHUKOBBIX TPUOOPOB.
Konctpykropckoe odopmiieHrne noaynpoBOJHUKOBBIX TPUOOPOB.
DOTOINEKTPUUECKUE U U3TYUAIOLIKE MTOIYITPOBOIHUKOBBIE
IPUOOPHI.

Knaccudukanus naTerpaibHBIX MUKpocxeM. OCoOEHHOCTH
koHcTpykTOopckoro ohopmiienust UIC, BUC, CBUC.
Oco0eHHOCTH MOJIE€H MOIYIPOBOHUKOBBIX TPUOOPOB U
MHTETPATbHBIX MUKPOCXEM.

TexHonornueckne 0COOEHHOCTH CO3JJaHUs AKTUBHBIX U
MACCUBHBIX 3JIEMEHTOB MUKPOAJIEKTPOHUKH.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl. MeTobl N30I1Un
AJIEMEHTOB MHTETPAIIBHBIX MUKPOCXEM.

XapakTepuCTUKH (PU3NYECKUX TIPOLIECCOB B TPAH3UCTOPHBIX
CTPYKTypax.

CBolicTBa MHAMBUAYAJIBHBIX HAHOYACTHII.

Huddyzus u npeitd HEOCHOBHBIX HOCUTENEH.

OCHOBHBIE COOTHOILLIEHUS JUIsl pacyeTa MOJyIPOBOAHUKOBBIX
CTPYKTYD.

duznueckue mapameTpsl U qudGepeHnnansHbie ypaBHEHHUS.
TeruioBble TOKM M EMKOCTH 3JIEKTPOHHO-JIBIPOYHBIX NIEPEXOJIOB.
Mopeinb 31eKTPOHHO-ABIPOYHOTO TIEPEXOa.

MatemaTnueckre MOJIeIH MOITYIPOBOAHUKOBBIX TPHOOPOB.
JInoaHbIE CTPYKTYPBI HMHTETPATHHBIX MUKPOCXEM.

Huon hopmupyemslii 63 sMUTTEpHON AP DY3UU.

Jno1 Ha YMUTTEPHOM IEPEXOJE TPAHZUCTOPA ITPU PA3OMKHYTOM

KOJIJICKTOPE.



19.

20.

21.

22,

23.
24,
25.
26.
27,
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.

Jlnoa Ha KOJUIEKTOPHOM MEPEXOAE TPAH3UCTOPA IIPU
Pa30MKHYTOM SMUTTEPE.

Jlno1 Ha SMUTTEPHOM MEPEXOE TPAH3UCTOPA C
KOPOTKO3aMKHYTBIM KOJIJIEKTOPOM.

Jlno1 Ha KOJUIEKTOPHOM MEPEX0/I€ TPAH3UCTOPA €
KOPOTKO3aMKHYTBIM 3MUTTEPOM.

Jluoa Ha SMUTTEPHOM U KOJUIEKTOPHOM NEPEXOAaX TPAHZUCTOPA,
BKJIFOYEHHBIX NapaJLJIEIbHO.

MopnenrpoBaHu€e NOJIYIPOBOAHUKOBBIX TPAH3UCTOPOB.
Tpauzucropusie crpyktypsl UMC Ha OUIIONIPHBIX TPAH3UCTOPAX.
Pacuer u MozienupoBaHue MOJEBbIX TPAH3UCTOPOB.
VYTriIepoiHbIE HAHOCTPYKTYPHI.

OHOAJIEKTPOHHBIN TPAH3UCTOP.

[TaccuBnbIie 3nemenTs UMC.

OCHOBBI KOHCTPYUPOBAHUSI MOITYIPOBOAHUKOBBIX IPUOOPOB.
OCHOBBI KOHCTPYUPOBAHUS HHTETPATIBHBIX MUKPOCXEM.
Onpenensitorye (HakTopbl pa3BUTHL, METOIbI IPOSKTUPOBAHUS
CHEeUaIN3UPOBAHHBIX OOJBIINX UHTETPAIBHBIX MUKPOCXEM
(BUC) u cBepx Ooabmmx nHTErpanbHbix Mukpocxem (CBHC).
ITpornecc nmpoektupoBanust SOC.

[lepcniekTUBHBIE METOABI TPOCKTUPOBAHMS.

HexoTopeie acriekTsl 3Bosrorun SOC.

Br160p 1 cpaBHEHHE BApUAHTOB MTPOESKTUPOBAHMUSL.

MeToabl U30SAIUU JIEMEHTOB UHTErPATbHBIX MUKPOCXEM.
EnnHas KOHCTpYKTOpPCKast JOKyMEHTALMS.

Bubl KOHCTPYKTOPCKOM JOKYMEHTALIMH.

TeXHUYECKHUM TTPOEKT.

Ortanbel paboOThl MO TNPOEKTUPOBAHUIO M KOHCTPYHPOBAHHIO
MOJIYIIPOBOJHUKOBBIX MPUOOPOB U MHTETPATBHBIX MUKPOCXEM



Bomnpocel k 3k3aMeHy
OnpenenuTh  pa3auuusl  MEXAY  aHAJOrOBBIMU U IUGPOBBIMU
yCTPOMCTBAMH U TACCUBHBIMU U AaKTUBHBIMHU KOMIOHEHTaMHU. OOBSICHUTD
BIIMSIHUE TTAPA3UTHBIX CTPYKTYP B NACCUBHBIX KOMIIOHEHTAX.
OOBSICHUTh  KPUCTAJUIMYECKYIO CTPYKTYPYy KpPEMHHSI U  CIOCOObI
MOJIYYEHHUS] MOHOKPUCTAIUIMYECKOTO KPEMHUS.
BoeiienuTh U onrcaTh OCHOBHBIE 3TAllbl MPOILECCA MOATOTOBKH IJIACTHH,
HAa4YMHAas OT CIUTKA KPEMHHUSI U 3aKaHYMBAs IJTACTUHOM.
N3110XKUTh XUMUYECKYIO PEAKIIMIO OKUCIIEHUS U OMUCATh POCT OKCUAA Ha
KpPEMHUU
Onucath MHOTOCIONHYI0 MeTaunzanui. OOCyauTh IpueMIieMble
XapaKkTepUCTUKU TOHKOM IUleHKH. Ha3BaTh W mNpoaHaIM3WpOBATH TPU
CTaJuU POCTA IJICHKHU.
OOBSICHUTH OCHOBHBIE TMOHATHUS (poTomuTorpaduu, BKIOYas 0030p
IIPOLIECCOB, IOKOJEHUS KPUTUYECKHX pPa3MEpPOB, CBETOBOM CIEKTP,
paspeuieHue 1 I0IMyCKHU Mpoliecca.
[IpuBectn u 0OCYANTH BOCEMb Ba)KHBIX MapaMeTpoB TpaBieHUs. JlaTh
MpUMEpPbl MPUMEHEHUSI CYXOrO TpPaBJEHUS AUIIEKTPUKOB, KPEMHHS U
MeTaJuia.
OOBsICHUTH 1I€JIb U TIPUMEHEHHUe JierupoBanus B npousBojictee CBUC.
OOCyIuTh BaKHOCTH /103bl U CLIEKTPA B MOHHOW MMILJIAHTAIMH.
OO0bsicHuTh OcHOBHBIE XapakTepucTuku KMOII-TexHonoruu, B TOM yncie

nosneBoro Tpanzuctopa u KMOII-unBepropa.

10.ITepeuncauTh U OoNMUcaTh IIECTh KAaTErOPUNA METAIJIOB, UCIOJIb3yEMbIE B

npousBojactBe CBUC. O6cyauth TpeOGoBaHMs TPOWU3BOAUTEILHOCTH M

AaThb IIPUJIOKCHUA IJIA KAXKA0I'O KaTCTOPpHUH MCTaJlIa.

11.Ha3BaTh u omnMcaTh MATh PA3JIUYHBIX THUIIOB 3arpsA3HEHUN YHUCTOM

KOMHAaTbl, H O6CYI[I/ITB HpO6HCMBI, CBA3aHHBIC C KaXAbIM THIIOM

3arpsi3HEHUS.



12.I3n10kUTh TpW TUNA OOOPYIOBaHUSA JII TEPMHUUYECKHX MPOIECCOB,
onmucaTh MATh YacTeld BEPTUKAIBHOM TE€4HM, M JaTh OTJIMYUTEIbHBIC
IPU3HAKHU OBICTPOIIOABEMHON BEPTUKAIBHON NIEYH.

13.0nucary IUIGHKY OKCHJAa KpPEeMHUS JUIsl  MOJYNPOBOJIHUKOBOTO
IIPOU3BOJICTBA, BKJIFOYAS €M0 aTOMHYIO CTPYKTYPY, KaK OHa UCIIOJIb3YETCH,
ee MpeuMyIecTBa U HenoCcTaTku. OOBSICHUTD CEIEKTUBHOE OKUCIICHUE U
JaTh JBa MpUMepa.

14.IlepeuncauTe W ONUCAaTh BOCEMb OCHOBHBIE 3TalOB XHUMHYECKOTO
OCaXICHUS U3 MapoBOM (a3bl, B TOM YHCJIE PA3JIMYHbIE TUIIBI XUMUYECKUX
peakuuii. Onucath, yeM orpanndeHsl CVD peakuuu, U 0OBACHUTH
TUHAMUKY peakuud u 3¢ dext nerupoanust CVD mineHok.

15.00BACHUTh NPEUMYILIECTBA HCIIOJIB30BAHUS MEAHOM METauIh3aliu B
npousBojictee CBUC. Omnwucate npoOiaeMbl pealn3alud MEIHOU
MeTaUTU3alUu.

16.0Onucate oTope3uct u o0CcyauTh ero gpuznueckue cpoiictBa. OOCYyIUThH
XUMHUIO U TPUMEHEHHE OOBIYHBIX (poTOpe3ucToB |-nunuu.

17.IlepeuncuTh U ONMKUCATh BOCEMb OCHOBHBIX IIaroB MO (HOTOIHTOrpadum.
OOBSICHUTH NOJATOTOBKY MOBEPXHOCTHU MIACTHHBI ISl POTOAUTOrpAPUH.

18.00bsACHUTH TOCTOMHCTBA TPABJICHUS BBICOKOIUIOTHOW TIUIa3MON U
0OCYIUTh YEThIpE TUIA PEAKTOPOB BHICOKOTUIOTHOM IIa3MBbl.

19.06¢cyauTh TPUHIUIBI U TPOIECC TepMUYECKor AUPPY3UH MPUMECH.
OOBACHUTD OTXKUT U KaHAJUPOBAHUE B MOHHOW UMITJIAHTALIHUH.

20.0nucaTth pa3nyHble aCHEKThl BO3MOXKHOCTEH YJIBTPAOYUCTKH YHUCTOU
KOMHAThI: (UIBTPOBAHKE, FJIEKTPOCTATUYECKAS pa3TPy3Ka, YIbTpauynucTas
BOJIa U paboune raspl.

21.Ha3Barh XHUMHIO [JIByX CTaHAApPTHBIX METOJOB BJIQKHOW OYHUCTKH,
OOBSCHUTH THUIl 3arps3HEHUM, YyHANAEMbIX KaXIbiM H OOCYIUTh

MOIU(DHUKAIINH BIQKHOW OYHMCTKH U aJIbTEPHATHBBI.



22.Ilepeuncnutb U 0OBSICHUTH BaKHEHIITNE ACTIEKThl ONTUKHU JJIs1 ONITUYECKON
mutorpaduu. Onucarb CETKy, OOBSCHUTh €€ HW3TOTOBJICHHE U
WCITOJIb30BAaHUE B MUKPOJIUTOTPAPHH.

23.I1puBectu U onucath YeTHIPE pa3IUUHbIC aJbTEPHATUBHBIC JTUTOTpaduu,
B TOM YHCJIE TIPOOIEMBI BHEIPEHUS B POU3BOACTBO KAXKIOH U3 HUX.

24.0O0DbSICHUTD CyX0€ TpaBJIEHUE, BKIIIOYAsl €ro MPerMYyIIecTBa U 0OCYIUTh,
KaK OHO mpoucxoaut. [IpuBecTu U onucaTh CUCTEMBblI O0OPYAOBAHUS IS
CEMH PEaKTOPOB CYXOT'0 TPaBJICHUS.

25.11pencraButh 0030p HMOHHOW HWMIUIAHTAllMA, B TOM 4YHUCJIE €ro
MPEUMYIIECTB U HEIOCTATKOB. [lepedunciuTh U onucaTh MSATh OCHOBHBIX
MOJICHCTEM HOHHOTO UMIUIAHTOPA.

26.0mucath  MOCIEIOBATEIBHOCTh  TEXHOJIOTHYECKUX — OIMepanuid s
texHosorun «dual-damascene).

27.0mnucaTh ¥ MOKa3aTh MPEeMMYIIEeCTBa MEPEIOBOT0 PE3UCTUBHOTO MpoIecca
DESIRE. Yka3ars npuunHbl HEOOXOIUMOCTH KECTKOTO MPOrpeBa Mmocie
MIPOSIBIICHUS PE3HCTA.

28.1IpenoctaBuTh 0030p pa3TUIHBIX METOAOB OCaXKIEHUS IIIeHOK. OOCYyIUTh
AMUTAKCHIO U TPH PA3TMIHBIX METO/Ia OCAKICHUS STTUTAKCHAITLHOTO CJIOS.

29.IIpuBecT ceMb UCTOYHUKOB 3arpsi3HEHUI B YNCTOW KOMHATE U OIUCATh,
KaK KKl U3 HUX BJIMSIET HA YUCTOTY IUIACTUHBI. MIHTEpripeTupoBaTh u
MCIIONIb30BaTh HOMEP Ki1acca I KauecTBa BO3AyXa B YUCTOW KOMHATE

30.00cyauTh OCHOBHBIE 1€PEKTHI B KPUCTAIIIE KPEMHUS .

31.00bscHuTh GazoBbie xapaktepuctuku KMOII texHomoruu, BKIIOUas
nosnieBod  Tpanzucrop u KMOII-unBeprop. OOBSICHUTH BIUSHUE
Mapa3uTHBIX TPAH3UCTOPOB W WX mocieactBus st dddexra
3amenkuBanus B KMOIL.

32.J]latb  knaccudukanuoo W 00JACTH  UCMOJB30BAHUSI  PA3IMYHBIX
XUMHUYECKUX PEAKTUBOB B MOJYITPOBOTHUKOBOM MPOU3BOICTBE.

33.00bsACHUTh, KaK YCTpPOEHa COBpEMEHHas pabouas CTaHLMS M BKIAJ

MUKpPOOOOPYIOBaHUS B YMEHBIIICHUE 3arps3HeHuit. OnucaTh pa3inyHbIe



TUIIBl 00OPYJOBaHMsI BJIAXXHOW OYMCTKHM, W Ha3BaTb KAakoOW BKJIaJ B
YHCTOTY IUTACTUHBI BHOCUT KaXK/IbI U3 HUX.

34.00BACHUTD, YTO TaKO€ OBICTPHIA TEPMHUYECKUN TIPOIECCOpP, €ro
UCIOJIb30BaHUE U KOHCTPYKIHIO.

35.0mmcarh paznuuHble THMBI cUcTeM ocaxacHus CVD, oOBsICHUTH, Kak
GyHKIIMOHUPYET 000pyI0BaHHE, U OOCYIUTH MIPEUMYIIECTBA/HETOCTATKH
KOHKPETHOI'O METOJ1a JIJIsl TUIEHOYHBIX IPUIIOKEHUH.

36.IlepeunciauTh U onmucaTh BOCEMb OCHOBHBIX IIAroB MO (OTOMUTOTpaduUu.
OOcyauth 1€Nlb  MSTKOIO MporpeBa U OOBACHUTH CIOCOO  €ro
OCYLIECTBJICHUS.

37.00bSICHUTD T1IeNTb COBMEIICHUS M OKCIO3UIUMU B (PoTOIUTOTpaduu.
OOcyauTh METONbl ONTHYECKHX AaKCecCyapoB JUIsi CyOBOJIHOBOM
auTorpapuu.

38.0mnucath (U3HUKY pactbUICHUS U OOCYAUTH PAa3IMYHbIE MHCTPYMEHTHI H
IPWIOKEHUS pacnblieHus. [IpenMyecTsa 1 HeJOCTaTKU PaCIIbUICHMS.

39.00bSICHUTD 3HAYEHHUE TUAICKTPUUYECKUX MATEPUaOB ISl TEXHOJIOTHH
YMIIa, AaBasi IPUMEPHI IPUMEHEHUS.

40.0mucaTe XUMUIO M TIpeuMyllecTBa riiyObokoro Y® pesucrta, BKIIOYAS

XUMHUYCCKHU YCHUIICHHLIC PC3UCTHI.

3a1aHuA K KOHTPOJIbHBIM padoTam

3ananus K KOHTPOJIbHOM pabote Nel
Pa3BuTtHe 251eKTPOHHOM KOMITIOHEHTHOU 0a3bl B Poccum.
[IpoekTrpoOBaHUE IEKTPOHHON KOMIIOHCHTHOM 0as3bl.

Metoasl hopMUpOBaHUS PUCYHKA TOTIOJIOTHUU 3JIEMEHTOB UHTETPAIbHBIX

MaTepI/IaJ'IBI IIOJJIOXKCK M ITIACCUBHBIX 3JICMCHTOB.
PacueT mjI€eHOYHBIX ITACCUBHBIX DJICMEHTOB.

MCTOI[BI 3alIUThI MHTCIPAJIbHBIX CXCM.



7. BausHue kauMaTudeckux (akTopoB Ha pabOTy  ANEKTPOHHOU
anmnaparypsbl.
3anaHus K KOHTPOJIbHOM padoTe Ne2
1. Pabota c OCHOBHBIMU TEXHUUECKUMU JTOKYMEHTAMH.
2. Pabora co craamapramu ECKJI.
3. Pabotra ¢ »7eKTPOHHBIMHU TMaKeTaMU MPOCKTHUPOBAHHS TEXHUYECKOU
JIOKyMEHTAIUH.
4. Crpykrypa UC npuBeneHHbIX 00pa3IoB.
5. OdopmiieHue NpoeKTHONW JOKYMEHTAIUH.
6. Pacuer anemeHTOB ToNCTOMIEHOYHBIX 31eMeHTOB VIC.
7. IlpoexkTHpoBaHWE HAHOZJIEMEHTOB MarHUTHOW CIIMHTPOHUKHU.
3amanus K KOHTPOJIbHOM padote Ne3
MaTteMaTuyeckue MOAENH MOITYITPOBOIHUKOBBIX IPHUOOPOB.
YrnepoaHele HAHOCTPYKTYPBI.
[lepcnexkTHBHBIE METOABI TPOCKTUPOBAHMSI.
OAHO3EKTPOHHBINA TPAH3UCTOP.
Buapl KOHCTPYKTOPCKOM JOKYMEHTALIUH.

MCTOI[BI N30JIA0WA 3JICMCHTOB MHTCTPAJIbHBIX MUKPOCXEM.

N o g bk~ WD

[Tporecc mpoextupoBanust SOC.



