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1. IHEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OB YYEHUA
JucuumuiiHa y4acTByeT B (pOPMHUPOBAaHUM CIEIYIOIIMX KOMIETEHINI 00pa3zoBa-

TEJIbHBIX IIPOTPaMM:

KomMnerenmun

IloaxoMmneTeHI MM,
¢dopmupyembie B TUCIHII-
JINHE

NHauKkaTopbl 10CTHKEHUST KOM-
neTeHIu i

OIIK-1 «Cniocoben
MPEJCTaBIATH COBpE-
MEHHYIO HAY4YHYIO Kap-
TUHY MUPA, BBISBISTH
€CTECTBEHHOHAYYHYIO
CYIIHOCTb TIPOOJIEM,
OTIPENIENIATh IYTH UX
peIleHMsI U OLICHUBATh
3¢ PeKTUBHOCTD clie-
JIAHHOTO BBIOOPa»

OIIK-1 «Cnocoben nipea-
CTaBJISITh COBPEMECHHYIO Ha-
YUHYIO KapTHHY MUPA, BbISIB-
JSTh €CTECTBEHHOHAYYHYIO
CYIITHOCTh TIPO0JIeM, OTpeie-
JISITh MYTH MX PEIICHUS U
OIIeHUBATh d(PPEKTUBHOCTH
CJICJIAaHHOTO BBIOOPaY

3HaHus:

- OCHOBHBIX HAalpaBJI€HUN U TEH-
JEHUUHA pPAa3sBUTHUS COBPEMEHHOM
MHUKpO- U HAaHO3JIEKTpOHUKHU B Poc-
CUU U MUPE;
- OCHOBHBIX TEXHOJIOTMYECKHUX
CJIOKHOCTEHN IEepeEXoaa K HAHOMET-
POBBIM TOIOJOTUYECKMM IIPOEKT-
HBbIM HOpMaM;

Ymenus:

- OLIEHMBATh IPEHUMYILECTBA U He-
JIOCTaTKU TEXHOJIOTUYECKUX MOJ-
XOJI0OB M OIlepaluii 10 HU3rOTOBJIE-
HUIO (YHKLIMOHAIBHBIX 3JIEMEHTOB
MHUKpPO- 1 HAHOJIEKTPOHUKH,;
OnbIT geTeJIbHOCTH:

- ONBIT ONPEJENECHUs IIyTEN pa3Bu-
TUS OTJEIbHBIX TEXHOJOTUH MHK-

PO- 1 HAHODJICKTPOHMUKH,

OIIK-3 «Crnocoben
proOpeTaTh U UC-
I0JIE30BaTh HOBYIO
nH(pOpMAIIHIO B CBOCH
MpeAMETHOM 00IacTH,
npeajarat HOBbIE
U] U TIOJIXOJIBI K pe-
IIEHUIO HH>KEHEPHBIX
3a1au»

OIIK-3.AIIC3uH3 «Croco-
OeH MpUoOpPeTaTh U UCTIOIb-
30BaTh HOBYIO HH(OPMAILIHIO,
npeJuiarath HOBBIE UACH U
MIOJIXO/IbI K PEIICHUIO HHXKE-
HEpHBIX 3a/1a4 B 00JaCcTH Ha-
HODJIEKTPOHUKI

3nanusa:

- 3HAHUS UCTOYHUKOB MH(OpMaIIUU
M0 AaKTyaJbHBIM HaIpaBJICHUSM
MHUKPO- ¥ HAHODJIEKTPOHUKH;
Ymenus.

- UCIIOJIb30BaTh JOCTYIHYIO Hay4-
HO-TEXHHYECKYI0 WH(POPMAIUIO TIO
COBPEMEHHBIM TEXHOJOTUSIM MUK-
PO- ¥ HAHORJEKTPOHUKH JIJIsl pelie-
HUS WHXEHEPHBIX W TPOU3BOCT-
BEHHBIX 33]1a4 HAHOAJICKTPOHUKH;
OnbIT AeATEJbHOCTH.

- OIBIT aHAJIM3a BO3MOKHOCTEH CO-
BPEMEHHBIX TEXHOJIOTUH MUKpPO- U
HaHORJIEKTPOHUKM HAa OCHOBE pa3-
HCTOYHHKOB
TeXHHUecKor wuHpopmanuu (mpo-

JTUYHBIX Hay4YHO-
rpaMMBbl pa3BUTHUSA, JOPOXKHBIE Kap-

Tbl, HAY4YHBIC CTaTbu, HWHTCPHCT-




myOIMKaIum);

2. MECTO JUCIHHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJBbHON
IMPOI'PAMMBbI

JluciurimHa BXOIUT B 00s3aTelbHYI0 YacTh biokal «Jlucrumiuael (Moaynm)» oOpa3o-
BaTEJIbHON MPOrPaMMBI.

Jliia e€ ocBoeHUs TpeOYIOTCS 3HAHUSA, YMEHHUS U OIBIT JESATENbHOCTH, MpUOOpeTaeMbie
CTYJIEHTaMH IPU U3YYEHUU cleAyromux aucuuiind: KBantoBas mexanuka, ®usndeckre 0OCHO-
Bbl DJIEKTPOHMKHM, Marepuasbl 3JIEKTPOHHOM TEXHMKH, TBEpaOTeNnbHas 3JEKTpoHuKa, Cxemo-
TexHHKa, HaHo3/IeKTpoHHKA.

3. OBBbEM JUCHHUILINHBLI 1 BUJbl YYEEHOU PABOThHI
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4. COAEPKAHUE JUCIUITJIMHBI
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1. CoBpeMeHHOE COCTOSIHHE
U MaTepuaioBeIIECKUE 8 3 20 BrImonHeHue u KOH-
MPOOJIEMBI TIEKTPOHUKH U TPOJIb UHIUBHTYaJTh-
HAHOYJIEKTPOHUKHU. HOTO TTPAKTUYECKOTO
3a/IaHus
Omnpoc Ne2
2. TexHONOTHYECKHE
poOIeMbI 1 MPpUOOPHBIS 3 3 20 BrinonHenue u KoH-
HaIpaBJICHUsI COBPEMEHHOMN TPOJIb UHIUBUYaTTb-
AIIEKTPOHHKH. HOTO MPAKTUYECKOTO
3a/laHus




4.1. JleKIMOHHLIE 3aHATHSA

Ne monyJist

JUCIHUAININHBI

Ne jexkuun

O0beM 3aHaTUN

(4acwi)

KpaTkoe CoacpKaHuEC

IIporpamMmmbl pa3BUTHM MHKPO H HAHO3JIEKTPOHHKH.

Cy1ecTBytoliye nporpaMmbl MEXIYHAPOIHOTO COTPYIHHUYECTBA U
perJaMeHTHpYIOIINEe UX TOKyMEHTHI. ['ocynapcTBeHHbIE IPOrPaMMBI
Pa3BUTHUS FITEKTPOHUKU

IIpo61eMa BbICOKOKBAJIN(PUIIUPOBAHHBIX MOJIOABIX CHIEIHAINCTOB
B POCCHICKOI JIEKTPOHUKE.

Tennenuuu Kk 00bEAMHEHUIO YCUIINHU IO pa3pabOoTKe HOBBIX
TEXHUUYECKUX HanpaBiaeHui. [IpobieMbl moaroToBKu
BBICOKOKBAJIN(DPUIIUPOBAHHBIX MOJIOJBIX CHEIIUATUCTOB.

Kpemunii.

CoxpaHeHue IJ1aBeHCTBYIOLIETO MOJOXKEHUS KPEMHHUS, HAITPSKEHHBIN
KPEMHUH, UCII0JIb30BAHUE CTPYKTYP C KBAHTOBO-Pa3MEPHBIMU 3JIEMEH-
TaMu (CTPYKTYpbl TepMaHUN-KPEMHHUI).

COBpeMeHHbIe AUIJIEKTPUYECCKHUE MaTECpHAJIbI.

HeO6XOI[I/IMOCTI> pacminpeHUss HOMCHKJIATYPBI MAaTECPpHUAJIIOB B CBA3U C
pasBUTUEM MHOFOYpOBHeBOﬁ TBepHOTCHBHOﬁ QJICKTPOHUKH.

Texnonornueckne npodeMbl COBPEMEHHOM JJIEKTPOHUKH.

Pa3BuTne MONEKyIApHO-Ty4eBOM SMUTAKCUHA, HOHHOW UMIUJIAHTALMA U
CHUHTE3a, METO/I0B MUKPOJIUTOrpaduu (BKIItOUasi peHTI€HOBCKYIO, HOH-
HYIO, JIEKTPOHHYIO JuTorpaduio). JIutorpadus ¢ ucrnoab3oBaHruemM
CHUHXPOTPOHHOI'O U3JTYYCHU. Hosrie MCTOABI KOHIICHTpaIun
PEHTTEHOBCKOTO H3ITYYCHHUS.

B03M0KHOCTH KOHTPOJISI CTPYKTYPBI H IPHMECHOT'0 COCTaBa MaTe-
PHAJIOB COBPEMEHHOM JICKTPOHHMKH.

[Ipenensl 4yBCTBUTEIBHOCTH CYIIECTBYIOIIUX METOI0B. TpeboBaHus
10 KOHILIEHTpaluu JeeKTOB U MPUMECHBIX aTOMOB. Bo3moxHOCTH
MOJIY4YEHHUSI CBEPXUYHUCTHIX U CTPYKTYPHO COBEPILIEHHBIX MaTEpUaOB.
Hcnonp30Banme CTPYKTYPHBIX AEPEKTOB B TEXHOJIOTHH («IeheKTHAS
UHXEHEPUS»).

CoBpemeHHbIe NPUOOPHBbIE HANIPABJICHUH.

[TonmynpoBOTHUKOBBIE PUOOPHI, UCTIONB3YIOHIHE YPPEKT pa3MEPHOTO
KBAHTOBAHUS; NHKEKLIMOHHBIE T'€TepOJIa3epbl; MUKPOBOJIHOBBIE U




OIITOSJICKTPOHHBIC CUCTCMEI TCHGKOMMYHI/IKaI_II/If/'I .

4.2. TlpakTH4eckue 3aHATHS

Ne moayas

AUCHUIIJIMHBbI

Ne mpakTH4YeCKOro
3aHATHSA
O0beM 3ansTHI

(4achl)

HaumeHoBaHMe 3aHATHA

[

International Road Map of Microelectronics (MexayHapoaHas mpo-
rpaMMa (MarucTpajabHbIN MyTh) Pa3BUTUS MUKPOIIEKTPOHUKN).

JoposxHas kaprta pa3Butus HaHouHayeTpuu Poccuiickoit @eneparu
Ha nepuoj 10 2025 roxa.

COBpeMGHHI)IG TCHACHIUNW B TCXHOJIOTMK HOBBIX MAaTCpPUAJIOB, HC-
I1OJIb30BAaHUEC aMopcpHoro, MOJIMKPUCTAIIMYCCKOIO  «COJIHCYHOI'O»
KpEeMHU, TCHACHIUMN W ICPCICKTUBBI B CO3JaHMU MOHOKPHCTAJIIIOB
00IBIIOrO AuaMeTpa, NMPUMCHCHUC B JJICKTPOHHUKE OPTraHMYCCKUX H
HCOPTaHNYCCKUX MOJICKYJIIPHBIX MATCPUATIOB

PaCH_II/IpeHI/IC 00/1aCTH HKCIIOIL30BAaHHUA IIJIEHOK JUOKCHUIa KPCMHHA:
HCIIOJIb30BAHUEC €ro, KaK CpCAbl JIA (1)OpMI/IpOBaHI/IH KBaHTOBO- pas-

MCPHBIX CTPYKTYP.

[TpoGiieMbl co31aHUS MHOTOCIOWHBIX CTPYKTYp, pOJib MeX(a3zHbIX
rpaHul. BOo3MOXHOCTH INMOIY4YEHUsS MHOTOCIOMHBIX M 3aXOPOHEHHBIX
CJIOEB C IOMOUIBI0 MOHHOI'O CHUHTE3a. TpebdoBaHus K MOJIrOTOBKE IO-
BEPXHOCTH IUIACTUH NpU (POPMUPOBAHUU MHOTOCIOHHBIX CTPYKTYP
meronamMu MBE u CVD. [lpenensl npuMeHMMOCTH METOJIOB PEHTIe-
HOBCKOMH, 3JIEKTPOHHON ¥ MOHHOH JTUTOrpaduu.

B03MOXXHOCTH TIOJIy4eHHs] MHOTOCJIIOMHBIX U 3aXOPOHEHHBIX CIIOCB C
MOMOUIbI0 HOHHOTO cuHTe3a. CpaBHUTENbHBIE BO3MOXHOCTU DJIEK-
TpO(PU3NUECKHUX, ONTHUECKUX, DPATUALMOHHBIX METOJOB KOHTPOJIS
IIPUMECHOTO COCTABA U CTPYKTYPBI HCXOIHBIX MaTepHAJIOB.

PagmanumonHas CTONKOCTB. HpO6HCMLI CO3aHuA padHAIITHOHHO-
CTOMKHX DJIEMEHTOB SJICKTPOHUKH. HpO6HCMBI COBpCMGHHOfI QJICK-
TPOHUKHA OOJIBIIHX MOMHOCTCﬁ; MHKPOBOJIHOBBIC TCXHOJIOTUYCCKUC U
SHEPTCTUUCCKHUEC CUCTCMBI.

4.3. JlaGopatopHble padoThI
He npeagycmoTpensl




4.4. CamocrosiTe1bHasi padoTa CTy/JAeHTOB

Bug CPC

Ne monyJis
JHCHHUILINHBI
O0beM 3aHATHI
(4acwi)

2 | PaboTta ¢ KOHCIIEKTOM JICKITUH.

Urenue u pa300p peKOMEHJOBAaHHOM JIUTepaTypbl. I3ydeHue qOmoTHUTENb-
1 HOM TeMaTU4eCKON JIUTepaTypbl 1 HHTEPHET-PECYPCOB.

BrimonHenne MHAMBUIYaIbHBIX TPAKTUYECKHUX 3a/IaHUI . Harucanue pedepa-
15 | ToB Ha TemMaTHUKy JeKIUN MOy | ¢ UCIOIB30BaHUEM IPO(ECCUOHATIBHBIX
0a3 JaHHBIX HAyYHBIX CTATEH.

2 | PabGora ¢ KOHCIIEKTOM JICKIIMH.

Urenue u pa300p peKOMEHIOBAHHOM JIUTEpaTyphl. M3yueHue 1onoIHUTeNb-
HOM TeMaTU4eCKOMN JIUTepaTypbl 1 HHTEPHET-PECYPCOB.

BrimonHenne HHAMBUIYaIbHBIX MTPAKTUYECKHUX 3a/IaHUI . HarMcanue pedepa-
15 | ToB Ha TeMaTHUKY JEKIUN MOy 2 ¢ UCIIOIb30BaHUEM IPO(ECCUOHATIBHBIX

0a3 JaHHBIX HAyYHBIX CTATEH.

4.5. TlpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
He npeagycMmorpensl

5. IHHEPEYEHb YYEBHO-METOJJUYECKOI'O OBECIIEYHEHUA
JIJII CAMOCTOSATEJBHOM PABOTHI
VY4eOHo-MeTonnueckoe o0ecreyeHre sl CaMOCTOATENbHONW paboThl CTYJEHTOB B COCTa-
Be YMK mucnummunsl (OPMOKC, http://orioks.miet.ru/):
Mopyas 1
Teopernueckuii MaTepuai 10 TEMATUKE JICKLIAN.
MeToauueckue yKa3aHus CTyI€HTaM.
Crnucok Bonpocos k onpocy 1.
Crincok yueOHOI TuTeparypsl.

=

o

. JlononHuTEenpHBIE MaTEpUAIbl: IPE3EHTAIIMH, CTATbH, HOPMAaTUBHBIE JOKYMEHTHI.
Monayas 2
TeopeTnyeckuii MaTeprall O TEMATUKE JICKIUMN.
Meronnueckue ykazaHusl CTyACHTaM.
Cnmcok BOIpocoB K onpocy 2.
Crincok yueOHOI TuTeparypsl.
JlononHuTENBbHBIE MAaTEPUAIIBL: IPE3EHTALINN, CTATbH, HOPMATUBHBIE JOKYMEHTHI.

a bk wn e


http://orioks.miet.ru/

6. NEPEYEHb YUEGHOM JIUTEPATYPBI

JIureparypa:
1. I'epacumenko H.H. Yuebnoe nmocobue Ho aucuurmuiuHe "[lepcrieKTHBHBIC HaNpaBIeHUS HAHO-
anexktponuku" / H.H. I'epacumenko, HA. Meneros, [[.1. CmupHOB; MunuctepcTBo 006pa3oBa-
Hus 1 Hayku P®, HanuonanbHblil uccnenoBarenbckuii yausepcurer "MUIT". - M. : MUIT,
2011. - 112 c. - (YueOHO-METOAMYECKHI KOMIUIEKC IJisi MarucTpoB. Hampasnenne "Hanosnek-
tporuka"). - Kommiekr YMK, MUDT. - DnekTpoHHas KOJUIEKIHS y4eOHO-METOIUYECKOTO
obecneuenus MUDT.
2. llparynoB B.II. OcHOBBI HaHOAJIEKTPOHUKHU : Y4eb. mocobue mns By3oB / B.IL. [Ipa-ryHos,
WN.I'. Heusectubiii, B.A. I'pumunn. - HoBocubupck : HI'TY, 2004. - 496 c. - (YueOHuku
HI'TY).

Ilepuomuueckne M3TaHM:
1. ®13UKA U TEXHUKA TTOJIYITPOBO/JJHUKOB = SEMICONDUCTORS / PAH, ®u3uxo-
TexHuueckuid nHCTUTYT umeHu A.D. Uodde; ['n. pen. P.A. Cypuc. - CII6. : Hayka, 1967 -. —
URL.: http://journals.ioffe.ru/ftp/ (nata o6pamenus: 20.10.2020). — Pexxum qoctymna: cBOOOTHBIN.
2. YCIIEXU ®U3NYECKHNX HAVK : Hayunsrii xxypHan / ®@usnveckuit uHcTUTyT M. I1. H.
Jle6eneBa PAH, Penakuus sxypuana YOH. - M. : PAH, 1918 - . - URL:http://ufn.ru/ (mara o6-
pamenus: 20.10.2020). — Pexum noctyna: cBOOOIHbII
3. )KYPHAJI DKCITEPUMEHTAJIBHOM I TEOPETUYECKOM ®U3UKU : Hayunbiit sxyp-
Han / PAH, Un-1t ¢usnueckux npobnem um. I1JI. Kamuusl. - M. : PAH, Hayka, 1873 - . -
URL:http://www.jetp.ac.ru/cgi-bin/r/index (mara oGpamenus: 20.10.2020). — Pexxum goctyna:
CBOOOTHBIH
4. TINCBMA B XYPHAJI SKCITEPUMEHTAJIBHOM U TEOPETUYECKOI ®U3UKHU =
JETP Letters / Poccuiickas akagemust Hayk, UHcTUTYT prsnueckux npobnaem um. I1. JI. Kanumsr
PAH. - M. : UKII Akagemknuura, 1965 - . — URL: http://www.jetpletters.ac.ru/ (marta obpare-
Hus: 20.10.2020). — Pexxum noctymna: cBoOOOIHBIIM
5. JOURNAL OF APPLIED PHYSICS / American Institute of Physics. - USA : AIP, [6.r.]. -
URL: http://scitation.aip.org/content/aip/journal/jap (mara oGpamienus: 20.10.2020). — Pexum
nocryna: no noanucke MUIT.

7. INEPEYEHD ITPO®ECCHOHAJIBHbIX BA3 TAHHBIX, THOOPMALIMOH-
HBIX CITPABOYHBIX CUCTEM

1. NSM Archive. Characteristics and Properties = HoBbie moiynpoBoTHUKOBEIE MaTepralbl: Xa-
pPaKTEpUCTUKH U CBOMCTBA: DIIeKTPOHHBIN apxuB / webmaster Anekceit Tonmaues / ®TU um.
A.®. Uodde PAH : [caiit]. — Mocksa, 1998-2001. -

URL: http://www.ioffe.ru/SVA/NSM/rintroduction.html (zata oopamenus: 27.11.2020).

2. SCOPUS : bubnmorpadudieckas u pedeparuBHas 6a3a JaHHBIX HAYIHOU IMEPUOTUKH © CAlT. —
URL: www.scopus.com/ (zara obopamierus: 27.11.2020). - Pexxum gocTyma: it aBTOPU3. MOJTb-
3oBateneid MUDT

3. Web of Science [v.5.35]: caiit. - URL: http://apps.webofknowledge.com (mata oGpareHwus:
27.11.2020).
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4, ®UIIC : HNuapopManMOHHO-TIOMCKOBas cucTtema: cant. - MockBa, 2009 - . - URL:
https://www1.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-sistema/index.php ~ (zmata
obpamienus: 27.11.2020)

5. MATLAB : [pa3nen caiita] // MathWorks : [caiit]. - 1994-2020. -
URL: https://www.mathworks.com/help/matlab/index.html (zara o6pamenus: 27.11.2020)

6. WebCSD // The Cambridge Crystallographic Data Centre (CCDC) : [caiir]. -
URL.: https://www.ccdc.cam.ac.uk/structures/ (mata oopamenus: 27.11.2020). - Peskum gocrymna:
JU1s1 aBTOpU3. moJib3oBateneid MUDT

7. APS Physics: [caitt] / American Physical Society Sites. - URL: https://www.aps.org/ (nara
obpamenus: 20.10.2020). — Pexxum moctyma: cBOOO HBIN.

8. OBPA3OBATEJIbBHBIE TEXHOJIOI'NU

OcBoenne 00pa30BaTENbHON MPOrpaMMBbI 00ECIICUNBACTCS pECypcaMu SJICKTPOHHON HH-
dbopmarmornHo-oopazosarensHoi cpenbl OPMOKC http://orioks.miet.ru.

B xoxe peanuzanuu 00yueHUs UCTIOIB3YIOTCS TEXHOJIOTHMH CMEIIIAHHOTO 00yUYeHHUS.

[TpumMeHsieTcss MOAETh CMEIIAHHOTO OOYYEHUSI «IIEPEBEPHYTHIA KJIaccy». YUeOHBIN Mpo-
[IECC HAYMHAECTCS C MOCTAHOBKH IMPOOJIEMHOTO 3aJaHwusl, /Ui BBIMOJHEHUS KOTOPOTO CTYICHT
JIOJDKEH CaMOCTOSITEIIbHO 03HAKOMHUTBCS ¢ MAaTEPHAJIOM, pa3MEIICHHBIM B AJIEKTPOHHOU cpeze. B
ayJUTOPUU TIPOBEPSIOTCS U JIOTIOIHSIOTCS TIOJYYCHHBIC 3HAHUS C TIOMOIIBIO IUCKYCCUH U pellie-
HUA NMpaKkTH4eckux 3ana4d. Pabora moBoauTtcs no ciuenyronieit cxeme: CPC (onnaitHoBas npeaay-
JTUTOpHAs paboTa ¢ MCITOJIb30BAHUEM BHEIITHETO WJIM BHYTPEHHETO pecypca) - ayJuTopHas pabo-
Ta (CeMUHAp C MPEACTaBICHUEM U OOCYXKICHHEM BBITIOJIHEHHOW pabOThI, pelIeHHe MpaKTHye-
CKHX 3aJlay C OMOPON Ha Pe3yJIbTaThl CAMOCTOATENILHON PabOThI) - oOpaTHasi CBA3bL C OOCYXKIe-
HUEM U MOABEICHUEM UTOTOB.

Jl1is B3auMOJIEHCTBUSL CTYJIEHTOB C MPEIoAaBaTeleM UCIOIb3YIOTCS CEPBUCHI 00paTHON
ce3u: OPUOKC «Jlomamaue 3amaHus», OJJIEKTPOHHAs I[odYTa IMpernojaBaTens, Z00Mm-
KOHCYJIbTAIINH.

B mpomecce o0y4yeHus mpu MPOBEACHUHU 3aHATHI W JUIS CAaMOCTOSITEIIHHON pabOTHI HC-
MOJIb3YIOTCSl BHYTPEHHUE 3JIeKTpOHHBIE pecypcebl B cucteme OPMOKC.

9.  MATEPHUAJIbLHO-TEXHWYECKOE OBECIEYEHHWE
JUCHUTINHBI

HanmenoBanue  y4ed- | OCHAIIEHHOCTh Y4eOHBIX ay-
HBIX AyIMTOPMHA W MO- | AUTOPU W mnomewmenuid aasi | Ilepeyens mporpaMmMHOro

MeIIeHHIl JJIsl  CaMo- | CAMOCTOSITEIbHON padoThI obdecnieueHnst

CTOSATEJBbHOI PadoThI

VYyeOHas aynutopus MynetumenuiiHoe  obopynoBa- | Oneparrionnas cuctema Mi-
HUE crosoft Windows ot 7 Bepcun

u Boime, Microsoft Office Pro-
fessional Plus uiau Open Of-
fice, 6paysep (Firefox, Google
Crome); Acrobat reader DC



https://www1.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-sistema/index.php
https://www.mathworks.com/help/matlab/index.html
https://www.ccdc.cam.ac.uk/structures/
https://www.aps.org/

ITomeenne aist caMo-
CTOSITENILHOW PabOTHI
o0yyJaroumxcs

KomMmnbrloTepHast TEXHUKa € BO3-
MO>KHOCTBIO TIOJKJIFOUEHUS K Ce-
™ «MHTepHET» U OOecrevYeHu-
€M JIOCTYyIIa B DJICKTPOHHYIO WH-
dhopmarmoHHo-

obOpasoBarenbHyto cpeny MUDT

OneparronHast cuctema Mi-
crosoft Windows ot 7 Bepcun
u Boie, Microsoft Office Pro-
fessional Plus nim Open Of-
fice, 6payszep (Firefox, Google
Crome); Acrobat reader DC

10. ®OHAbI OHEHOYHbIX CPEJACTB AJIAA IIPOBEPKH
C®OPMHUPOBAHHOCTH KOMIETEHIUI/IIOAKOMIETEHIIAM

1. ®OC no nmoakomnereHiuu OIIK-1 «CmocobeH nmpencTaBisaTh COBPEMEHHYIO HAyYHYIO Kap-
TUHY MHpAa, BBISBISATh €CTECTBEHHOHAYYHYIO CYIIHOCTH IPOOJIeM, ONPEAesiTh MyTH UX pe-
IICHUS ¥ OIICHNBAaTh 3()(HEeKTUBHOCTH CIETAHHOTO BBIOOPAY.

2. ®OC mo nomgxomnerennuu OITK-3.ATICOUHD «CrocobeH mproOperaTh W HCIIOJIb30BaTh
HOBYIO HH(OPMAIIHIO, IPEJIaraTh HOBBIC HJICH U TIOJXObI K PEIICHUIO HHKCHEPHBIX 3a/1a4 B
00JIaCTH HaHOIJIEKTPOHUKI.

@DOH/BI OIIEHOYHBIX CPEJCTB MPEICTABICHBI OTIEIbHBIMU JOKYMEHTAMH U Pa3MEIlEHbI B CO-
ctaBe YMK aucuumiuHel 371eKTpoHHOM nHPOpMaMoHHOM oOpa3zoBarensHOi cpenst OPUOKC//

URL: http://orioks.miet.ru/.

11. METOAUYECKHUE YKA3AHUSA JJI51 OBYYAIOIIUXCHA
1O OCBOEHUMIO JTUCHUITJIMHBbI
11.1. OcoGeHHOCTH OpPraHU3alMu Mpouecca 00y4eHus

[Tocemenue ekuit 1 CEMUHAPOB 00S3ATENHHO.

JlonoaHUTeNbHOM (hopMOl ayAMTOpHONW PabOTHl SABIAIOTCA KOHCynbTanuu. KoHcynbTa-
LMY TIPOBOJATCS JIEKTOPOM IO PACIMCAHMIO, 3apPaHEE COINIACOBAHHOMY CO CTYIEHTAMH.

Lenb ceMuHapoB — oOyueHHe 6a30BbIM 3HAHUSIM M YMEHHUSM C YaCTUYHBIM OXBAaTOM Ma-

TepHajia MOBBIIIEHHOTO YpoBHA. OCBOEHUE NUCLMILIMHBI HA MTOBBIIIEHHOM YPOBHE B 3HAUUTEIIb-
HOM CTENEeHU OCYILIECTBIISIETCS CTYAEHTOM caMocToATenbHO. [IpenonaBarens, BeAyuii ceMUHa-
PbI, IPCAOCTABIIACT CTYACHTAM BCC HCO6XO}II/IMI)I€ AJid 3TOTO METOANYCCKUC MAaTCpHAJIbl, a4 TaK-
KC MPOBOAUT JIA KCJTAIOIUX CKCHCICIbHBIC KOHCYJIbTAllUH. 0,
Ha xoncynpTanusx oOcykIaloTcsi 3aJaud MOBBIILIEHHOTO YPOBHS CJIOXHOCTH, TEOPETHUYECKUMN
MaTcpHrall Imo T€Me. Ha CEMHUHapax, IPpOBOAUMBIX B AUAJIOTOBOM PEKUME, CTYACHTHI IMOJTYy4YarOT
CreluuanbHble 3HAHWS IS 3aKpeIuIeHus IpeaMeTa IOCPEACTBOM pa3bopa U pelieHus
MoJeNnbHBIX 3ana4. Kaxnas 3amada mpezctaBisier co00i MUHHATIOPHYIO HCCIEI0BATENbCKYIO
npobieMy, a Ipolecc ee peleHus MOJASIMPYET HayqYHO-UCCIIeI0BaTEIbCKYI0 padoTy.

OOmiast xapakTepucTHKa ceMHMHapa-fAuckyccuu. OCHOBHOE cojep)kaHhe OoOydeHHus Ha
CEMHUHAape-IUCKYyCCUU: COBMECTHOE pEIICHHE YyYalllUMUCA HBPUCTUYECKHUX Y4EeOHBIX 3ajad.
3amaya meparora - OOECHEUUTh AKTHMBHOE BKJIIOYEHHME CTYACHTOB B IOMCKOBYIO Yy4eOHO-
MMO3HAaBAaTCJIbHYIO JCATCIbHOCTh, OPraHU30BAHHYIO Ha OCHOBC BHy’I‘peHHeﬁ MOTUBAIINHN. VYyebHnas
JeSITEIbHOCTh OPraHU3yeTCsl Kak AesITeIbHOCTh KOJUIEKTUBHO-pacpe/iesieHHas!, pa3BepHyTas B


http://orioks.miet.ru/

atMoc(epe KOJIEKTUBHOIO Pa3MBIIUICHUS, B CUTyallMl IUCKYCCUHM U COBMECTHBIX IOHCKOB,
KOTJla CTYJCHTHI OOCYKIAIOT pa3InYHbIC BAPHAHTHI PEIICHUS 3a/1a4H.

CryaeHTaM peKOMEH]IYeTCSl OCYIIECTBIIATh MOMCK B HAYYHOM MEPUOAMKE JIOMOJHUTEIbHON
UH(OPMALIUHU IO TEME JICKIMH C TOCIEAYIOIINM 00CYKICHHEM Pe3yJbTaToOB MOUCKA C Mpernoja-
BaTEJIEM.

KoHTpob BBINONHEHUS CTYIEHTAaMU WHIUBUAYAIbHBIX MPAKTUUECKUX 3a7aHuil (pedepatoB)
poBOAUTCA Ha ceMuHapax. CTyIeHThI BHICTYIAIOT C TOKJIAa/I0M Ha CEeMUHApe, U3j1arasi coJiepxa-
HUE HAMKUCAaHHOTO pedepara, MPU 3TOM MPOUCXOIUT 00CYkKIeHUe T0KJIaaa B (opMare HAyIHOU
JTUCKYCCHH.

11.2. CucremMa KOHTPOJIS M OLleHMBAHUS

Jlisi OLIEHKH yCHEBAaEMOCTH CTYJCHTOB MO AMCLUMUIUIMHE HCIIOJB3YETCS HAKOIUTEIbHAS
OaJulbHAs cHCTEMA.

banamu olleHUBAIOTCS: BBIMOJIHEHUE KaXKIOTO KOHTPOJIBHOTO MEPOTIPUSTHS B CEMECTPE
(50 GammoB) u cmaya sk3amena (50 6amwioB). CTPyKTypa W CPOKH CAa4d KOHTPOJBHBIX MEpO-
HPUSITHI TOCTYIHBI B )KypHaie ycreBaemoct B OPUOKC, http://orioks.miet.ru/

PASPABOTYMKMU:
IIpoeccop xad. KOH, x. ¢.-m. H. / H. H. I'epacumenxo /

Cr. npenonaBarens M/ / A. E. Illupoxos /
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3aBenyromuit Kadenpoit KOH % %_k/ /A. A. Topbanesny/

JIMCT COI'TTACOBAHMS

Pa6owas mporpamma COIIacoBaHa C BBITYCKAIOIIel Kaenpoit IDMC

/3aBez[y}omHﬁ Kadenpoit UDIMC g_%i ;% / YO. A Yannpirug/

(%)

OII€HKH KayecTBa

Havansaux AHOK ¥, ég : / .M. Huxynuua /

Pa6oyas mporpamma CoriacoBana ¢ Oubmuorexoit MUDT

/ Hupexrop 6ubmmorexy ,-7427/ / T.I1. ®ununmosa /
i
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