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Pabouyas nporpamma juctuiuiael «HaHOTEXHOIOTMH U HAHOKOMIILIOTEPBDY CO-
CTaBlieHa B COOTBETCTBUM C Yy4eOHBIMHU I[UIalaMH 110 HAIPABIICHUIO IIOAIOTOBKH
09.04.04 Tlporpammuas umKeHepHs: (Marucrepckas Hporpamma MeTOBl U CpeJIcTBa
pa3paboTKu rporpaMMmHoro obecnedenws) wist 2020 roja npuéma 110 04HOM U 3209HOM
dopmam obydeHwusl.

CocraBureJib: )
JIOLEHT Ka(eIphl IpoIrpaMMHE B KeHEpUU
K.T.H., JJOLCHT / Kpuronyockuii O.A.

Pabouast nporpaMma paccMoTpeHa M NPHHSATA Ha 3acelaHHH Kadelpsl Mpo-

IPaMMHOM HHXXEHEPHH.
IIporokom or « 10 » wmapra 2020 roja Ne 9

3aBenyrommi kade)poit % ~ Oejses O.N.

i

PaGouas 1porpamma ojoépena ydedbno-meroanueckoii komucceueii 'OVBIIO
«JIOHHTY» no uanpagicnuio nojarorosku (creuuansnoctu) 09.04.04 IIporpammuas

UHKEHEPUS.
IIporoxonm or « 20 » mas 2020 roja Ne 10

[Ipencenarens 9%&/, Dejsies O.A.

#
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Pabouas nmporpamma npoasiena jist 20 roaa npuéma Ha 3aceTaHuu Kadeapbl
MPOrPaMMHOMN MHKEHEPUHU.

IIpoTokoi OT « » 20 roga Ne

3aBenyronuii kadenpoit

(moamnuce) (®.1.0.)

CornacoBaHo ¢ BbITycKaroIel kadeapoit mporpaMMHON HHKCHEPUH.
3aBenyronuii kadenpoit

(moamuco) (®.1.0.)

Pabouas nporpamma mpoasiena g 20 roga npuéma Ha 3aceaHuM Kadenpsl
MPOrPAMMHOUN UHKECHEPUHU.

[IpoTokon oT « » 20 roma Ne

3aBenyromuii kadeapoun

(Toamuck) (®.1.0.)

CoriacoBaHo ¢ BhIITycKarouieil kadenpoilt mporpaMMHON WHKEHEPHH.,
3aBenyromuii kadeapou

(Toamuck) (©.1.0.)

Pabouas nporpamma nmpoasiena st 20 roaa npuéma Ha 3aceaHuu Kadeapbl
MPOrPaMMHON UHKEHEPUHU.

[IpoTokoi oT « » 20 roga Ne

3aBeayromuii kadeapoun

(moamuce) (®.1.0.)

CoracoBaHo C BBITyCKaromiei kadenapoit mporpaMMHON WHKEHEPHUH.
3aBenyromuii kadeapon

(moamuce) (®.1.0.)
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1 OBBEKT, HEJIb 1 3AJIAYX OCBOEHUSA JUCHUIIJIMHBI

JlucuuruimHa paccMaTpMBaeT BONPOCHI MCIOJIB30BAHUS HaHOTEXHOJOrMn B IT-
cepe.

eabro TUCIUIUIAHBI SIBJISIETCS] O3HAKOMJICHUE CTYJCHTOB C OCHOBHBIMH ITOHATH-
SIMH HaHOTEXHOJIOTUH, ¢ HOBEHIITMMHU pa3paboTKaMy U HaIIpaBJICHUSIMHU Pa3BUTHS HaHO-
TEXHOJIOTUH, a TAKXKE C METOJIaMH TOJIYUYCHUS U XapaKTEPUCTUKONW OCHOBHBIX HaHOMa-
TEPHUAIIOB U HAHOMPOIYKTOB.

3amavyu JUCHUIUIMHBI: 3HAKOMCTBO C UCTOPHUEH CTAHOBJIECHUS HAHOTEXHOJIOTHUU;
000011IeHrEe TeOPETHUECKOM 0a3bl HAHOTEXHOJIOTHH; 3HAKOMCTBO C MUPOBOU MPAKTHUKOMN
peanu3anuyi HaHOTEXHOJIOTHH; (JOPMUPOBAHUE TPEIICTABIICHUN O METOJaX peann3aluu
HAaHOTEXHOJIOTUH; (POPMHUPOBAHUE TIPEACTABJICHHS O IPUHITUIIAX HAHOBBIYUCIICHHM.

B pe3ynbprare 0CBOCHUS TUCHUIUIMHBI CTYJICHT JOJIKEH:
3HAaTh.
— METO/JIbl CUCTEMHOTI'0 U KPUTHYECKOT0 aHAJIN34;
— METOJIUKHU Pa3pabOTKK CTPATETHH ACHCTBUM JJIS BBISBIICHHS U PEIICHUS MPOOIEMHBIX
CUTYaIUH;
— METO/IbI YIIpaBJICHHS WH()OPMAIIMOHHBIMH MPOIIECCAMU;
— METO/IbI IOCTAHOBKHW HOBBIX 3aJ]a4 aHAJIM3a U CUHTE3a HOBBIX IPOEKTHBIX PEIICHUM;
— METOJIbl TPOTPAMMHOM pealiu3allid CUCTEM C MapajlieIbHON 00pabOTKOM MaHHBIX U
BBICOKOITPOU3BOAUTEIBHBIX CUCTEM.
YMern.
— TPUMEHSITh METOJbl CUCTEMHOI'O MOJXO0Ja M KPUTUUYECKOTO aHajgu3a MPOOIEMHBIX
CUTYAIlUM;
— pa3pabaThIBaTh CTPATETHIO JACHCTBHM, MPUHUMATh KOHKPETHBIC PEIICHUS IS €€ pea-
JIN3alliH,
— YNOPaBIATh MPOEKTaMU N0 MH(GOPMATHU3AIUN IPEATPUSTUM;

— HCIIOJIB30BAaTh METO/IbI IOCTAHOBKY HOBBIX 33]1a4 AHAJIM3a U CUHTE3a HOBBIX IMPOEKT-
HBIX PEILLICHHH;

— HCMOJIb30BaTh METO/bI MPOTPAMMHOMN peau3alui CUCTEM C MapajijieabHON 00padoT-
KOM JJAaHHBIX Y BBICOKOIIPOU3BOIUTEIIBHBIX CUCTEM.
Baagerts:

— METOJIOJIOTHEN CUCTEMHOTO M KPUTHYECKOTO aHalIn3a MPOOJIEMHBIX CUTYaIlU;

— METOJMKaMU IMOCTAaHOBKH 111U, ONIPECICHUS CTIOCO00B €€ TIOCTHXKEHHUS, pa3paboTKu
CTpaTEeru NCUCTBUM;

— HaBBIKAMH T10 YTIPABJICHUIO MPOEKTAMHU 10 HHGOPMATHU3AIIUN TIPEATIPUSATHH;

— HAaBBIKAMU ITOCTAHOBKM HOBBIX 33Jla4 aHaJIW3a W CHUHTE3a HOBBIX MPOEKTHBIX pEIIe-
HUM,

— HaBBIKAMHU MPOTPAMMHON peann3alii CUCTEM C MapajijiebHON 00pabOTKON JaHHBIX
Y BBICOKOITPOM3BOIUTEIBHBIX CUCTEM.

[lepeuncneHnnbie pe3yabTaThl 00y4YeHUS SIBISIOTCS OCHOBOM 1)1 pOPMUPOBAHUS
CHEAYIOIINX KOMIIETEHIIMH:



YHuBEpCAIbHBIX:
— CMOCOOEH OCYIIECTBIIATh KPUTUUECKHUM aHau3 MPOOJIEMHBIX CUTYallMid Ha OC-
HOBE CHCTEMHOTO I0JIX0/1a, BhIpabaThiBaTh cTpaTeruto aekcteuid (YK-1).

[TpodeccrnonanbHbIX:

— 3HaHHWE METOJIOB OPTaHMU3AIMHU U YIIpaBIeHUs HH(POPMAIIMOHHBIMU MPOIIECCAMU
(IIK-1);

— CIIOCOOEH BBIMOJIHUTH TOCTAHOBKY HOBBIX 33J[a4 aHAJIM3a U CUHTE3a HOBBIX
npoekTHbIX pemenuit ([TK-5);

— BJIaJICHUE HABBIKAMHU MPOTPAMMHOMN peain3allid CUCTEM C IMapajuiebHON 00-
pabOTKOM TaHHBIX M BRICOKOMPOU3BOAUTEIbHBIX cucTeM (ITK-6).

2 MECTO JUCHMIIJIMHBI B OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMME

JlucruminHa OTHOCUTCSI K YacTU yueOHOTOo IiaHa, GopMHUpPYeMO yd4aCTHUKAMHU
o0pa3oBaTeIbHBIX OTHOLIEHUHN (AUCIUIUIMHA 110 BEIOOPY CTY/ICHTA).

basupyercs Ha 3HAHUSAX U YMEHUSX, KOTOPBIE CTYACHT MPUOOPEN MPU OCBOCHUH
MPEANIECTBYIONUX JUCIUIUIMH Tpu 00ydeHWH Ha OakanaBpuare IO HAMPaBIICHUIO
09.03.04 [IporpammHas HHKEHEPHSI.

3HaHUS U YMEHUS, IPUOOPETEHHBIE MTPU OCBOCHUU JTAHHOW JUCIMIUIUHBI, peau-
3YIOTCSI CTYICHTOM TIPU MPOXOKICHUH TPEAIUIITIOMHON MPAKTUKHU U TOCYAapCTBEHHOM
WTOTOBOM ATTECTALINHU.

3 CTPYKTYPA U COAEPXKAHUE JUCIUIIJIINHBI

3.1 Pacnipeesienre y4eOHbIX YaCOB M0 TeMaM JTUCHMILIMHBI U BHAaM 3aHATHH

HaumenoBanue tem KosnmuecTBo yacos
(conmepaTebHBIX MOAYJIEH) (ounasi/3aouHas opma)
B Tom yncine
Bceero | Jlekuuu | Ilpakt. | JlaGop. CP
(Cemun.)

Tema 1. HanorexHosorus: TepMu- 22/20 6/1 i ) 16/19
HBI U OIIPEICIICHUS
Tema 2. IpoayKuus HaHOUH Y- 31/29 | 6/2 - 102 | 15/25
CTpHH
Tewma 3. Ucropust pa3BuTHs HaHO- 22/99 8/2 i 4/2 10/25
TEXHOJIOTHH
Tema 4. CoBpeMeHHbIE C(bvepbl IpA- | 20159 8/1 i 10/2 20/25
MEHEHHUS HAHOTEXHOJIOTUI
Tema 5. HanokomnbtoTepsl 1 HaHO- | 31/29 6/2 - 10/2 15/25




HaumenoBanue tem
(conmeprkaTesbHBIX MOAYJIEH)

KonuuecTBo yacos
(ouHast/3aouHas Gopma)

B ToMm unciie

Bcero | Jlekmuu | Ilpakt. | Jlabop. CP
(Cemun.)
BBEIYHCIIEHHS
NuauBuayanbHOE 3aaHUE -/9 - - - -/9
KypcoBas pabora (mpoekr) -
Hroro o BuagaM 3aHATHI 144/144 | 34/8 34/8 76/128
[ToaroroBka K SK3aMeHY 36/36
Hroro: 180/180

(I)OpMI/IPOBaHl/Ie KOMHeTeHIII/Iﬁ B pe3yjbTaTe 0CBOCHUA TEM NUCIHUIIJINHBI

Kovmnerenuun | Tembl AUCHMILVINHBI, HALlEJICHHbIE HA BHIPA0OTKY KOM-

NeTeHUNH

[K-1 Tema 1. HaHOTEXHOJIOTUS: TEPMUHBI U ONIPEACIICHUS
Tema 2. [TpoayKiusi HAHOUHIYCTPUU
Tema 3. cTopust pa3BUTHSI HAHOTEXHOJIOTHUH

[1K-5 Tewma 4. CoBpeMeHHbI€ c(hepbl IPUMEHEHN HAHOTEXHO-
JIOTAN
Tema 5. HaHOKOMIIBIOTEPHI 1 HAHOBBIYUCIIEHUS

[1K-6 Tewma 4. CoBpemeHHbIe chepbl MPUMEHEHNS HAHOTEXHO-
JIOTUH
Tema 5. HaHOKOMITBIOTEpPBI 1 HAHOBBIYUCIICHUS

3.2. Jlekuumn

Tema 1. HaHOTEXHOJIOTHSA: TEPMHUHBI U ONIPEAECICHUS

Coneprxanue TeMbl 1:

HanoTtexHosnorusi: TepMuHbl U omnpezaenenuss no cranpapram ISO/TS 80004-
1:2010 u I'OCT P 55416-2013. Kputuka onpeneneHui.

Jlutepatypa k Teme 1. [1, 2]

Tema 2. [Iponykuus HAHOUHIYCTPUHU

CoziepkaHme TeMbl 2:

MHuoroypoBHeBas kiaccuduKaius MNPOAYKIHH HaHOWHIycTpun. CreruaabHOoe
o0opynoBaHue NIl HaHOTEXHOJOTHI. Oc000€ CTPYKTYPHUPOBAHHE aTOMOB M MOJICKYJI
KaK XapaKTEPUCTUYECKOE CBOMCTBO HAHOMPOIYKIIHMH, 3aKPEIJIECHHOE B HOPMAaTUBHOMU
JTOKyMeHTaIuu. ['pynmupoBKd HAHOMPOAYKIIMM B COCTaBE OOIIEPOCCUMCKOTO KIIACCH-
dbukaTopa MPOAYKIIMHU IO BUAAM SKOHOMHUYECKOW nestenbHOcTH. HeoOxomumeie co-
CTaBJIAIONIUE JIJI1 OpPTaHU3alMKM CTATUCTUYECKOTO HaOoaeHus B chepe HaHOMHAY-

CTPUU U HAHOTEXHOJIOTUM.




Jlutepatypa Kk Teme 2: [3, 4]

Tema 3. Mictopust pa3BUTHS HAHOTEXHOJOTUH
CozeprkaHue TeMbI 3:

Hauvanenbiil oTan craHoBieHUs HaHOTeXHOIOTHU. [IpencraBnenus P. deitnmana
u 3. Jlpexcnepa. Kiaccuueckoe MOHMMaHUE HAHOTEXHOJIOTUM KaK TEXHOJOTUH «CHU3Y-
BBepx». Haziex1pl, CBs3bIBAEMbIE C HAHOMAaHUIyJIsITOpaMu. KpuTuka ujaen HaHOMaHU-
nysiTopoB. COBpEMEHHOE COCTOSIHUE HAIPaBJICHUSI «CHU3Y-BBEPX»: IMPAKTUYECKUE
MPUMEPHI, KOTOPBIE TT0 COBOKYITHOCTH CYIIECTBEHHBIX MPU3HAKOB MOTYT OBITh OTHECE-
Hbl K YKa3aHHOMY HallpaBJICHUIO (HAHOOMOTEXHOJIOTHUS, MUKPOAJICKTPOHUKA, METOJbI
aHajau3a HAaHOOOBEKTOB: CKaHUPYIOIIasi 30HA0Bass MUKpockonusi). COBpEMEHHOE COCTO-
SHUE KaK Mpeo0JialaHne MOoaX0/ia pean3alii «CBEpXY BHU3» B MPAKTUUECKUX MPHUIIO-
KEHUSIX CTPOUTENIBHOTO MaTepuasioBeieHusl. PabOThl OTEUECTBEHHBIX M 3apyOEkKHBIX
HAaHOTEXHOJIOTOB-MaTEpPHUAJIOBEIOB.

Jlutepatypa k Teme 3: [1, 2, 5]

Tema 4. CoBpemeHHBIE chepbl IPUMEHEHHUS] HAaHOTEXHOJIOT Uit
Coneprxanue TeMbl 4:

HaHonnekTpoHrka, HaHO(OTOHHKA, HAHOOMOTEXHOJIOTHSA. OIBIT peaau3alid B
MaTepUAIOBEICHUU. AHAIN3 TCPMUHOJOTHU MPUMEHHUTEILHO K MPOYKITUH HAHOWH]TY-
CTpHUH, MPUMEHSAEMOM B CTPOUTEIIBHON OTPaCIIy.

Jluteparypa k Teme 4: [3, 4]

Tema 5. HaHOKOMIIBIOTEPHI 1 HAHOBBIYUCIIEHUS
ConeprkaHue TeMsI 5:

Omnpenenenne. IlepcrekTUBBI Pa3BUTHS W HUCIOJIb30BAaHUS HAHOKOMITBIOTEPOB.
HanopoO6oTsl.
Jlureparypa k Teme 5: [3]

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

Ne Tema 3aHsaTHs O0newm, yac. | Jlure-
1/ OYH/3a0YH | parypa
1 He npenycMoTpeHbl yueOHBIM IJIAHOM
HUroro:
3.4 JlabopaTopHbie padoThI
Ne Tema paboTsl O6bem, yac. | Jlure-
/1 OYH/3a04H | parypa
1 YcTrpolicTBa COBpEMEHHON HAaHOSJIEKTOHUKH 10/2 [1, 2, 5]
2 CoBpeMeHHBIE HAHOMATEPUAJIBI 10/2 [2, 3, 4]
3 KpuTrka HAaHOTEXHOJIOT i 4/2 [1, 2, 5]
4 [TepcrieKTHBBI pa3BUTHSI HAHOTEXHOJIOTHIA 10/2 [1, 3]
Hroro 34/8
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3.5 CamocTosiTesibHasi padoTa CTyJAeHTa

Ne Bubl camocTosATeTbHOM pabOTHI CTY/ICHTA OO0neM,

/11 yac.
OYH/3a04H

1 M3yueHne JeKIMOHHOTO MaTepraia 42/95

2 [TonroToBKa K MPaKTUYCCKUM 3aHATHAIM -/-

3 [ToaroToBka k mabopaTopHEIM paboTam 34/24

4 BeImotHeHNEe KypcoBOTO MPOEKTa -/-

5 BrinmonHeHne KypcoBoit paboThI -/-

6 BrinmonHeHne HHANBUYaIBHOTO 3a1aHus (HEe MeHee 9 yacoB) -/9

Hroro: 76/128

3.6 KypcoBoii npoekT (pa6oTa), UHAUBHAYAJIbHOE 3a1aHHE

KypcoBoii npoekt (paboTa) Mo JUCUUILUIMHE YYEOHBIM IIJIAHOM HE MPEIyCMOTPEH.

NuauBuayanbHOe 3alaHue MO AUCHUIUIMHE MPEIyCMOTPEHO Y4YEOHBIM IJIAHOM
JUTs 32049HOM (hOpMBI OOYUEHHUS.

TemaTuka WHAMBHIYATHHOTO 3a/IaHUS CBS3aHA C CAMOCTOSTEILHBIM HU3Y4YEHUEM
UCTIOJIb30BaHUSI HAHOBBIYUCICHU W HAHOKOMIIBIOTEPOB W HANMCaHHEM O030pHO-
aHATUTHYECKON paboThI [3].

OObeM yueOHOI HArpy3KH MPH BBIMOJHEHUH WHIUBUAYAILHOTO 33aHus — 9 da-
COB.

PexomeHnayeMblii 00beM TOSCHUTENBHON 3allUCKU 1O WHAMBHUIYaJIbHOMY 3aja-
Huto — He 6osee 10 crpanun popmata A4 (210x297 mm).

4 ®OHA ONEHOYHBIX CPEACTB

4.1 Kputepuu U IIKAJbI 1JISI HHTETPUPOBAHHON OLIEHKH YPOBHS chopMupo-
BAHHOCTH KOMIIETEHIIMH

CocraBnsromas KOMIIETEHIIMY — IOJIHOTA 3HAHUN

HYJIEBOW YPOBEHb: HEBEPHBIE, HE aPTYMEHTUPOBAHHbIEC, C MHOYKECTBOM TpyObIX OIIU-
OOK OTBETHI Ha BOMPOCHI / OTBETHI HA JIBa BOMPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUN HUKE MUHUMAJIbHBIX TPEOOBAHMUIA;

MHUHUMAJIbHBIN YPOBEHb: JIaHBI HE ITOJIHBIE, HE TOUYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHL. YPOBEHb 3HAHUM HIDKE MUHUMAJIBHBIX TpeOoBaHMM. [[omyiiieHo MHOTO
IpyOBIX OIIUOOK;

IIOPOTOBBIN YPOBEHB: JaHbl HEIOCTATOYHO IIOJIHBIC, TOYHBIE U apIyMEHTHUPOBAHHBIE
OTBETHI Ha BOIIPOCHI. [1710X0 3HAET TEPMUHBI, ONIPEICIICHNS U ITIOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLUIIBL. J{omyIieHo MHOTO HErpyObIX OMINOOK;

CpeaHUM YypOBEHb: JlaHbl JOCTATOYHO MOJIHBIE, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BONIPOCHI. B 11€J10M 3HAaeT TEPMUHBI, ONPEAEICHUS U MOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOILLEHHUSI, IPUHIUIBI. [{0IMyI1IeHO HECKOIBKO HErpyOBIX OIIHOOK;
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HpOI[BHHYTBIﬁ YPOBCHL: JaHbI IMOJIHBIC, TOUYHBLIC M apPI'YMCHTUPOBAHHBIC OTBCTHI HA BO-
ITPOCHI. 3Haer TCPMUHBI, OIIPCACIICHUA U ITOHATHA; OCHOBHBIC 3aKOHOMCPHOCTH, COOT-
HOIICHM:A, ITPUHITUIIBI. I[OHYHICHO HCCKOJIBKO HCFpY6I)IX OIHI/I6OK;

BBICOKHUI YPOBCHL: JAaHBI IIOJIHBIC, TOYHBIC U apI'YMCHTHPOBAHHBLIC OTBCTHI HA BOIIPO-
Chl. 3HaeT TCPMUHBI, OIIPCACIICHUA U ITIOHATHUSA, OCHOBHBLIC 3daKOHOMCPHOCTH, COOT-
HOIICHUA, ITPUHIIUIIBI. I[OHYHICHO HECKOJILKO HETOYHOCTEH.

Cocrapistonas KOMIETEHIIUN — YMEHUS

HYJIEBOM YPOBEHB: MOJHOE OTCYTCTBUE ITOHUMAHHUS CYTH METOJMKHU PELICHUsS 3a4a4H,
JIOITYIIIEHO MHOYKECTBO TPYOSHIIINX OMIMOOK / 3a/1aHUsI HE BBITIOJIHEHBI BOOOIIIE;

MUHHUMAJIBHBIN YPOBEHB: c1a00€ MOHUMAaHUE CYTH METOJMKH PELICHUs 3a]1a4yH, JOITy-
nieHbl TpyOble ommOKu. Pemennst He 0o0ocHOBaHbL. He ymeer ncnosiab3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JIuTeparypy. He opreHTHpyeTCcs B criennaabHONM Hay4HOU JINTE-
paType, HOpMaTUBHO-TIPABOBBIX aKTax;

IIOPOr'OBBI YPOBEHb: OCTATOYHOE ITOHUMAHWE CYTH METOAMKU pPELICHMs 3a1ad, J10-
nylieHsl omuOKy. Pemenust He Bcerna 00OCHOBaHbI. Y MEET UCIOJIb30BaTh HOPMAaTHB-
HO-TEXHUYECKYIO JuTeparypy. Cinabo opueHTUpyeTCcsl B CIEUUATIbHON HAy4yHOM JIMTe-
patype, HOpMaTUBHO-IIPABOBBIX AKTAX;

CPEIHHI YpPOBEHb: B LIEJIOM IOHUMAET CYTh METOAMKH PEIICHUS 3a/1a4d, JOIYLICHBI
omnOku. PemeHuss He Bcerna OOOCHOBaHBL. YMEET MCIOJIBb30BaTh HOPMATHUBHO-
TEXHUYECKYIO Y CIELMAIIBHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBHIE AKTHI;

MIPOJABUHYTHIN YPOBEHB: B IIEJIOM ITIOHUMAET CYTh METOAUKHU PELICHUS 3aa4, JOMyIIe-
HbI HeTOYHOCTU. CriocoOeH 000CHOBATh PelIEHUs. YMEET UCIOIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIELUAIBHYIO HAYYHYIO JINTEPATYPY, HOPMATUBHO-IIPABOBBIE AKTHI;

BBICOKUI ypoBeHb: [loHnMaer cyth MeToauku pemeHus 3aaaqu. CnocodeH 000CHOBATh
pELICHHs. YMEET UCTOIb30BaTh HOPMATUBHO-TEXHUUYECKYIO U CIIEHUAIBHYIO HAYYHYIO
JUTEpPaATypy, NEepeI0BOM 3apyOeKHBIN ONBIT, HOPMATUBHO-TIPABOBBIE aKThI.

Cocrasiisironiasg KOMIIETCHIIUM — BJIaJeHUE HaBBIKAMH

HYJICBOM YPOBEHB: HE MIPOJIEMOHCTPHUPOBAII HABBIKHA BBHITIOJIHEHUS MPO(HECCHOHATBHBIX
3a7a4. VICIIBITBIBAE€T CYIIECTBEHHBIC TPYJIHOCTH MPH BBINOJHEHUU OTICJIBHBIX 3a1a-
HUM;

MUHHUMAJIbHBI YPOBEHb: HE MPOJAEMOHCTPUPOBA HABBIKU BBIMOJHEHHS Mpodeccuo-
HAJIBHBIX 3a7a4. VICTIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH MPU BBINOJIHEHUNA OTAECIb-
HBIX 3aJIaHUU,

MOPOTOBBIN YPOBEHB: BJIaJICET OMBITOM TOTOBHOCTH K MPO(PECCUOHATILHON IS TEIbHO-
CTU U NMPO(HEeCCHOHAIBPHOMY CaMOCOBEPIIICHCTBOBAHUIO HAa MMOPOTOBOM ypoBHE. Tpy-
JIOBBIE JEHUCTBHS BHIOJIHICT MEIJICHHO M HEKQUECTBCHHO,

CpeIHUHN YPOBEHb: BJIAJICET CPEIHUM OMBITOM TOTOBHOCTH K MPO(ECCUOHAIBHOU Jesi-
TEJILHOCTH U MPO(PECCHOHATIBHOMY CaMOCOBEPIIICHCTBOBAHUIO. TPYOBBIE NEHCTBUS
BBHITIOJIHSET HAa CPETHEM YPOBHE 10 OBICTPOTE M KAYECTRBY;

MIPOJABUHYTBINM YPOBEHB: BIIAJIEET ONBITOM U JOCTATOYHO BBIPAXKEHHOU JIMYHOCTHOU
TOTOBHOCTH K MPOECCHOHANBHON JEATEILHOCTH W MPOo(heCcCHOHATFHOMY CaMOCO-
BEPILIEHCTBOBAHHIO. BBICTPO U KaUECTBEHHO BBINIOJHSET TPYIOBBIE AECHCTBUSA,
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- BBICOKMH YPOBEHbB: BJIAJIEET OMBITOM U BBIPA)KEHHOCTHIO JIMYHOCTHOM TOTOBHOCTH K
npo(ecCHOHANIBHON NIEATENIbHOCTH U MPO(PEeCCHOHATBHOMY CaMOCOBEPILIEHCTBOBA-
HUI0. BBICTPO U KaueCTBEHHO BBIMIOJIHSET TPYAOBbBIC ACHCTBUS.

O0006111eHHas OlleHKa C(hOPMUPOBAHHOCTH KOMIIETCHIIUN

- HyJIEBOM YPOBEHb: KOMIIETEHIIMU HE C(POPMHUPOBAHBI;

- MUHUMAaJIbHBII YPOBEHb: 3HAUNUTEIBHOE KOJIMYECTBO KOMIIETEHIIMHA HE COPMUPOBAHO;

- TIOPOTOBBIM YPOBEHB: BCE KOMIIETEHIIMN CPOPMHUPOBAHBI, HO OOJIBITUHCTBO HA MOPO-
TOBOM ypPOBHE;

- CPEIHUI YPOBEHb: BCE KOMIIETEHIINN CPOPMHUPOBAHBI HA CPETHEM YPOBHE;

- IPOJIBUHYTHIN YPOBEHB: BCE KOMIETEHIIUN C(HOPMHUPOBAHBI HA CPETHEM MU BHICOKOM
YPOBHE;

- BBICOKHI YpOBEHB: BCe KOMIETEHIIMH C(HOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonpocsl K 3K3aMeHy U IpUMep IK3aMEHAIHOHHOT0 Omiera
Bonpocsl k 3k3aMeny:

HcTopust 3HaUMMBbIX COOBITHI B pa3BUTUHA HAHOTEXHOJIOTHA.

[TonoxeHnne HaHOOOBEKTOB Ha IIKaJIEe Pa3MEPOB.

Pruuapn ®@eriHMaH — MPOPOK HAHOTEXHOJIOTHYECKON PEBOJIIOLINH.
HaHokoMITbIOTEPHI 1 HAHOPOOOTHI.

Kocmuueckunii mu@r.

Hanonopomiku u HaHOMOKPBITHS. JIuTorpadus. PUCYHKH B HAHOTEXHOJIOTUSIX.
MeXICUUIUIMHAPHBIE aCEKThl HAHOTEXHOJIOTHIA.

Knaccudukanus HaHOCTPYKTYD.

HanouacTuusl 1 HaHOKIJIACTEPHI. POJIb TOBEPXHOCTHBIX ATOMOB. Marndyeckue yucia.
0. YriepoaHsie HAHOCTPYKTYPHIL. Y TJIepOAHBIC HAHOTPYOKHU-MaTepuai Oyaymiero.

1. HaHOKOMITO3UThI, HAHOIIOPUCTHIE U HaHO(a3HbIE MaTEpUAIbI.

2. O0mMe XapakTepucTUK (PU3NIECKUX METOJIOB.

. Ilytu co3nanust HAHOOOBEKTOB: TEXHOJIOTUHU «CBEPXY - BHU3» U «CHU3Y-BBEPX).
14. Camoopranu3zainus 1 caMmocOopka B HAHOTEXHOJIOTHSIX.

15. DnexrponHas Mukpockonusi. CkaHUpyolas TyHHEeIbHasi MUKPOCKONHUS. ATOMHO-
CUJIOBAsi MUKPOCKOTIHSI.

16. DnekTpomMarHuTHBIC BOJIHBL. KBaHTOBBIE CBOWCTBA M3TyYeHUS (POTOHBI.

17. T'unote3a ne bpoiins.

18. CooTHo1IeHUsI HEOTIPEIEIEHHOCTEH.

19. Kpucramisl 1 3HEPreTUUEeCKUE 30HBbI.

20. [ToTeHumanbHbIe AMa U Oapbep.

21. TynnenbHbIN 3P HEKT.

22. KBaHTOBBIC SIMBI, TOUKH, IIPOBOJIOKH.

23. Yucno «OnmKkalimx coceein» B HaHOUacTuIle. TemmnepaTypa IUIaBJIeHUs] HAaHOYa-
CTHLL.

24. Mexanuieckasi IpOYHOCTh HAHOTPYOOK.

25. DIEeKTPOCOMPOTUBICHUE HAHOCTPYKTYP.

PRBPOOo~NOORWNE

[EEY
w
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26. MarueTusM HaHOCTPYKTYD.

27. 1IBeT HAHOYACTHII.

28. CBepXHHU3KHE TEMIIEpaTyphbl © HAHOOOBEKTHI.

29. HaHOnJIEKTpOHMKA U TEHICHIIUU €€ Pa3BUTHUS.

30. OgHO2JIEKTPOHHOE TYHHEIMPOBAHUE.

31. Pe3oHaHCHOE TYHHEIIUPOBAHHUE.

32. CHMHTpOHUKA.

33. CBepXIPOBOTHUKOBAS DJICKTPOHUKA.

34. HaHOKOMITBIOTEPHI M KBAHTOBBIE KOMITBIOTEPHI.

35. HaHOTEeXHOI0THY B ONTORJIEKTPOHUKE. HaHOTEXHOIOTHY B TIPUPOJIE.
36. ['eKKOHBI, MUJTUU U CyTIEPKIICH.

37. BHOKOMITHIOTEPHI.

38. Hano6uopeakropsl. Hanokamncysi.

39. [IpobGnema 6€30MacHOCTH HAaHOMATEPHAIOB Y HAHOTEXHOJIOTUH.
40. briwkaiime nepCcrneKTUBbI HAHOTEXHOJIOTHA.

IIpuMep 3K3aMeHAITHOHHOTO OWJIeTa
['OVYBIIO «/loHenkuii HalMOHATbHBIN TEXHUYECKUN YHUBEPCUTET

VYpoBeHb BhICIIETO TPOPECCHOHATEHOIO 00pa30BaAHUS: MAarucTp
Hanpasnenue noarorosku  09.04.04 «IIporpamMMHas nHKEHEPHUS»

HanpagnenHoctsb Mertonb! 1 cpecTBa pa3padOTKU MPOTPAMMHOTO
obecrieueHus

Cemectp 1

VYyeOHas qucuuIinHa HanoTtexHonornm u HAHOKOMITBIOTEPHI

DK3aMeHamoHHbINA OnmneT Ne |

Ncropust 3HaYMMBIX COOBITHI B Pa3BUTUN HAHOTEXHOJIOTHH.
HaHokoMI0o3UThl, HAHOTIOPUCThIE U HAHO(A3HBIE MAaTEPUAJIBL.
TynnensubIit 23gdext. [Tpumep.
«3ddexT noTocay u ero npuMeHeHue B ObITy U TexHuke. [Ipumep.

5. Pemuts 3a1auy.
HNmeroTcsa 1Ba HaHOMaTepraia OAHOTO U TOT'0 K€ XUMUYECKOI0 COCTaBa, COCTOSALINE
u3 yvactull cepuueckorr popmbl. CpenHuil paguyc YacTHIl MEPBOrO0 Marepuaia —
200 uM, a BTOporo — 40 uM. Kakoit u3 1Byx MarepuaioB UMEET OOJIbIIYIO YACIbHYIO
MOBEPXHOCTH U BO CKOJIbKO pa3?

R A\

PaccmoTpeHo u yTBEepIKIeHO Ha 3aceaHuu Kadeapsl
MPOrpaMMHOMN MHXKEHEPUU

[Ipotokon Ne ot . .20
3aBenyromuii kadeapoi ®enses O.11.
DK3aMeHaTop KpuBony6ckuit O.A.
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4.3 Kputepum onileHUBAHUSA

OneHuBaHWe YPOBHSI OCBOEHHUSI CTYACHTOM Y4Ye€OHOro MaTepualia JTUCHUILTAHBI
«IudpoBas 06paboTKa CUTHAJIOB U PACIIO3HABAHUS PEUN» MPOU3BOJUTCS B XOJ€ TEKY-
HIET0 KOHTPOJISL U MPOMEKYTOYHOM aTTecTaliuu (CEMEeCTPOBOTO KOHTPOJIS).

Texkymuii KOHTPOJIb 3HaHUM CTyJACHTa OYHOW (HOPMBI 00YUEHHUS OCYIIECTBIISACT-
csl 1O pe3yipTaTaM JabopaToOpHBIX paboT, CTyAEeHTa 3a04HOM (OpMbI 0OyUYeHHUS — TIO
pe3ysbTaTaM BBIIOJIHEHHS J1a00OPaTOPHBIX padOT U KOHTPOJIBHON padOThl B BUAE WH/H-
BU/IyaJIbHOTO 3aJlaHusl. BeimonHeHne 1abopaTOpHBIX paboT C 3aUTON 0TUéTa, BBHIMOJI-
HEHHUE MHIMBUIYaTbHOTO 33/1aHus (KOHTPOJIbHOM paboThl), IPETyCMOTPEHHBIX paboUeil
IPOrpPaMMOil TUCIUTUIUHBI, SBJISAETCS HEOOXOUMBIM YCIOBUEM JOMYCKa CTYJEHTA K K-
3aMEHy.

Pacnipenenenue 0amioB TEKyLIEro KOHTPOJS pabOThl CTYIAEHTa OYHOTO WJIM 3a-
OYHOT'O OTJEJICHUS HAa MPOTSHKEHUU CEMEeCTpa MpuBeAeHO B Tabmuuax 1 u 2 cooTBeT-
CTBEHHO.

Tabnuna 1 — Pacnpenenenue 0aymioB TEKyLIEro KOHTPOJS pabOThl CTYyAE€HTAa OYHOTO
OTJICJICHUS

No mabopaTopHoif pabOThI Brinonxenue 3ammTa paboThl Cymma
1 8 6 no 14
2 8 6 no 14
3 4 4 1o 8
4 8 6 no 14
Cymma 10 50

Tabmuma 2 — Pacnipenenenue 6anioB TEKyIMIEro KOHTPOIS pabOThI CTYICHTAa 3a09HOTO
OTJEJICHUS

No mabopaTopHoii paboThI Brinonxenue 3ammTa paboThl Cymma

1 4 4 10 8

2 4 4 10 8

3 4 4 10 8

4 4 4 1o 8
WuauBuayanbHas pabota 9 9 1o 18
Cymma 10 50

IIpoMexyTouHasi aTTecTalUsA [0 pPE3yJibTaTaM OCBOCHHS JIUCIUIUIMHBI B Ce-
MecTpe POBOAUTCS B GopMe ceMecTpoBOro 3k3amena. dopma mpoBeneHus IK3aMeHa —
MUCbMEHHAsI. DK3aMEHAIMOHHBIA OMJIeT BKJIIOYaeT B ceOs 1 mpaktuueckuit u 4 Teope-
TUYECKUX BOMPOCOB. [Ipu oOlleHMBAaHMM CTyJIeHTa Ha 3K3aMEHE MPENoJiaBaTelb PYKO-
BOJICTBYETCSI KPUTEPUSIMH, PUBEIEHHBIMU B Ta0HIe 3.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 3a OTBET HA BOMPOC IK3aMEHAIIMOHHOTO Ou-
JIeTa 3aCUUTHIBAETCS CTYJICHTY B Cydae, €Clid OTBET MOATBEPKAACT BIaJCHUE CTYJICH-
TOM 3HAHUSMH B MOJHOM 00BbEME yueOHON MporpaMmbl, MaTepral U3JI0KEH B JIOTHYE-
CKOM IMOCE0BATEILHOCTU C BBIJICICHUEM TJIABHOTO, COJICPIKUT TOYHBIE (POPMYIHUPOB-
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KM, COMPOBOXKJIAETCA WILIIOCTPUPYIOIUMH CXeMaMu U pUCYHKaMH (TpU HEOOXOJMMO-

CTH).
Ta6nuna 3 — Pacipeenienne 6aJ1oB 110 CEMECTPOBOMY AK3aMEHY
dopma KOHTPOJIS MaxkcumanbHO
BO3MOXHOE KOJIMYECTBO OAJIOB
OTBeT Ha BONPOCH JK3aMEHa- Borpoc | 10
IIUOHHOTO OMjeTa BOMpocC 2 10
Bompoc 3 10
BOIIpOC 4 10
BOIIPOC 5 10
NTOI'O 50

B citydae, eciii OTBET Ha BOIIPOC HE B IOJIHOM MEpE OTBEYAET IMPHUBEACHHBIM Tpe-
OOBaHMSIM, CTYJIEHTY 3aCUMTHIBAETCSA KOJMYECTBO OayioB, paBHoe OoT 1 1o 4. Ilpu ot-
CYTCTBHMH MPABUIIBHOI'O OTBETA HA MOCTABJICHHBIA BONIPOC CTYAEHT noy4aeT (0 6aios.

HToroBasi oueHka orpeesercs MmyTéM CyMMHUPOBAHUS KOJUYECTBA OalIOB I10
pe3yJbTaTaM TEKYIero KOHTPOJIS U KOJIMUecTBa OaIoB MO pe3yJibTaTaM CeMECTPOBOTO
sK3aMeHa. MaKkCHMAJIbHO BO3MO:KHOE KoJinuecTBo 0as11oB — 100.

[Tonyuennas onenka o 100-0a/mutbHOM IMIKaje OMpEaAeIsIeT OIEHKY IO rocyaap-
CTBeHHOH 1IKane u mkane ESTS:

Cymma 0asioB Oruenka Ornenka
o 100-0anbHOM HIKaIe o mkaine ECTS 10 TOCYJAPCTBEHHOM IIKaJIe
90-100 A OTnuuHO
80-89 B x
75-79 C opoIIo
70-74 D y
60-69 E JIOBJIETBOPUTEIILHO
35-59 F He
0-34 = YIOBJIETBOPUTEIBHO

* — ¢ 00s13aTEeIbHBIM IMMOBTOPHBIM M3YUCHUEM AVCHHUILIIWHBI.
4.4 TlpuMep TeKyIlIero onpoca Ha JJadopaTOPHBIX 3aHITHAX

1. MaiiTe onpezesieHUEe MOHATUIO «HAHOMATEPHAIIBD.

2. Kakue xapakTepruCTUK HAHOMAaTepHAaJIOB BbI 3HaeTe?

3. Kakue xnaccuduxarnmn Hanomatepuanos Bl 3HaeTe? [IpuBeanTe OCHOBHBIC
KJ1accu(ukanuu.

4. JlaitTe xiaccuduKkaiyo HaHoMaTEPUaIoB 0 GopMe U pa3MEPHOCTH.

5. JlaitTe knaccudukaio HaHOMaTEPUAIOB O UX MIPUPOJIE.

6. B yuem crienuduka dymiepeHoBbix cTpykTyp? Kakoe npumenenue Qysiepe-
HaM BbI 3HaeTe?

7. B ueM 0COOCHHOCTH YTJIEpOAHBIX HAHOTPYOOK?

8. [IpuBeanTe mpUMepsI MOJIMMEPHBIX HAHOMATEPUATIOB.
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4.5 CornacHo yueOHOMY ILIaHY, o aucuumnuHe "[udposas odopadoTka
CUTHAJIOB M Pacno3HaBaHue peyu' KypcoBasi padora (IPoeKT) He MpeayCMOTpeHa.

Texkymuii KOHTPOJIb 3HAHWIA CTYJACHTOB MPOU3BOJUTCS IO Pe3yIbTaTaM BBIIOJ-
HEHUS JTaOOpaTOpHBIX PabOT U IS CTYIACHTOB 3a09HOUN (DOPMBI TOTOJHUTEIILHO WH]IU-
BU/IyaJIbHOTO 33/IaHUs B BUJIE KOHTPOJIHHOU PabOTHI.

IIpomexyTouHasi aTTecTalMsl MO pe3yjbTaTaM OCBOCHHS AWCIUILIMHBI B Ce-
MECTpe MPOBOAMUTCA B (POPME CEMECTPOBOIO FK3aMeHa B cOOTBeTCTBHH ¢ «llomoxkeHnem
00 opranm3anuu y4eOHOTO mporiecca B JIOHEIIKOM HAIMOHATLHOM TEXHUYECKOM YHU-
BepcUteTey, yrBepxkaeHHOM npukazoM JJoHHTY ot 02.05.2018r. Ne 337-14.

[Ipu ompeneneHUM ypOBHS 3HAHUN CTYACHTOB IMPEINOAABATEIh PYKOBOICTBYETCS
KPUTEPHUSIMU OICHKHA 3HAHUH, SBISIOMIMMHUCS COCTABIISIONICH y4eOHO-METOIUIECKOTO
KOMITJIEKCA TUCITATIITUHBI.

5 PEKOMEHIAYEMAS JIUTEPATYPA
I OcHoBHas uTEpaTypa

1. HaHoTexHODOTHM U CHEIUaIbHbIe MaTepUualibl: yueOHOe mocooue sl By30B /
IO. II. Connues, E. U. IIpsaxun, C. A. Bonorxanuna, A. I1. IleTkoBa; nox penakuuein
FO. I1. ConnueBa. — 3-e u3a. — Cankr-IlerepOypr: XUMU3JIAT, 2020. — 336 ¢. —
ISBN 078-5-93808-346-3. — TekcT: 2MeKTpOHHBIN // DIEKTPOHHO-OMOIMOTEeYHAsI CU-
cteMa IPR BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/97818.html (mara 06-
pamenusi: 30.11.2020). — Pexxum tocTyma: st aBTOPU3UP. MMOIb30BATEICH.

2. bopucenko, B. HanosnexkTpoHuka: Teopus U MpakTHKa: y4eO. NIl CTYJICHTOB
By30B [Tekcr] / B. E. bopucenxko u ap. - M.: BUHOM, Jla6. 3nanwuii, 2013. — 366 c.

3. Crapoctun B.B. Marepuasnsl © METO/IbI HAHOTEXHOJIOTHH. Y4eOHOe mocodue
[Texct] / B.B. Crapoctun. — M.: BUHOM, 2016. — 431 c.

II lonmostHuTEIbHASA JIUTEPATypPa

4. YriepoaHble HAHOMATEPHUAJIbL: DJICKTPOHHOE CTPOCHHUE U MPOLECCHl CTPYKTY-
poobpa3zoBanusi: [MoHorpadus] / . B. 3aynuunsiii [u np.]; HAH Ykpaunsl, MH-T npo-
osem marepuanioBenenus um. M.H. ®pannesuua. - K.: HaykoBa nymka, 2012, — 27 ¢. —
3 9K3.

5. Ky3nenoB H.T. OcHoBsl HaHoTexHOOTHU: yueOHUK [Tekct] / Ky3nenos H. T.
u ap. - M.: BUHOM, JIa6. 3uanwii, 2014. — 397 c.
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6 YYUEBHO-METOINYECKOE OBECIHEYEHHUE JUCIHUITJINHBI
Y4eOHO-MeTOAMYECKUE U31aHMs], paspadoTannbie B JJoHHTY:

1. Konomoiitniea M.A. KoHncnekT nekuuii no kypcy «HaHOT€XHOIOTMM M HaHO-
KOMIIBIOTEPB» (11 CTyJAeHTOB HampabiieHus noarotoBku 09.04.04 «IIporpammuas
uHKeHepusi») / pazpa0.: Komomoiiniea M.A. — [oneuk: JouHTY, 2017 — 53 c.

2. Konomoiiiera M.A. MeTonuyeckue yka3zaHUsl K BBIIIOJHEHHUIO J1a00paTOPHBIX
pabort 1o Kypcy «HaHOTEXHOJIOrMY 1 HAHOKOMIIBIOTEPHD) (JJIs CTYI€HTOB HaIlPaBICHUS
noarotoBku 09.04.04 «IIporpammuas unxenepusi»). — [Honenk: JonHTY, 2017 —
24 c.

3. Konomoiiniea M.A. MeTronnyeckue yka3aHus K BBITIOJTHEHUIO WHIUBUIYaJb-
HOTO 3aJaHus Mo Kypcy «HaHOTEXHOJOrMM M HaHOKOMIIBIOTEPB» (I CTYJIEHTOB
HarpasiaeHus noarotosku 09.04.04 «IIporpammHuas UHKEHEPUs» 3a04HON (HOPMBI 00Y-
yenns). — Jonenx: JouHTVY, 2017 — 15 c.

JJIeKTPOHHO-UH(OPMALMOHHBbIE PeCypPChI

5BC JIOHHTY - http://donntu.org/library

HanuonaneHbiii oTKpeITEINA YyHUBEpcuTeT « MHTYUTY» — https://intuit.ru/

Llertp nuctannmonnoro odyuenus JJouHTY — http://dist.donntu.org/

BrruncnurenbHble METOJIBI U IPOTPAMMHUPOBAHUE: SJIEKTPOHHBIA HAYYHBIN KYp-
Ha (2000-2017) — http://num-meth.srcc.msu.ru/

Nudopmarnka u kuOepHETHKA: COOpPHUK HaydHbIX TpydoB (2015-2017) -
http://infcyb.donntu.org/

NudopmaTuka, ynpapisionue CUCTEMbl, MATEMaTHYECKOE U KOMIBIOTEPHOE MO-
JeTUPOBAHUE: COOpHUK TPY/IOB KOH(epeHIIUn (2011-2017) —
http://iuskm.donntu.org/elektronnyj-arxiv-konferencii/

[Ipukacnuiickuii >KypHaJI: YIpaBJIE€HUE U BHICOKHUE TEXHOJIOTHH: COOPHUK Hayd-
HBIX TpyaoB (2011-2013) — https://e.lanbook.com/journal/2150#journal_name

OnexkTpoHHasi OUOIMOTEKAa MEXaHWKO-MaTreMaTtuudeckoro ¢akyiapreta MIY —
http://lib.mexmat.ru

DNIeKTpOHHAs ounbnuoTeka XUMHAYECKOTO bakyabTeT MI'Y —
http://www.chem.msu.ru/rus/library/welcome.html

OnekTpoHHasi Oubnuoreka (QakynapTeTa Hayk o Martepuaiax MIY —
http://www.fnm.msu.ru/ucheba-na-fakultete/biblioteka-uchebnykh-materialov

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE AUCHUIIJINHBI

1. YueOnas aynutopus Ne 8.711 yueGHbIi kopnyc 8 A NpoBeIeHUS 3aHATHH JIEK-
IUOHHOTO, JaOOPAaTOPHOIO THIIA, TPYIIOBBIX U WHAMBUAYAIbHBIX KOHCYJIbTAIUM, Te-
KYIIEr0 KOHTPOJS M NMPOMEXKYTOYHOM aTTecTaluu (MyJIbTUMEIUHHOE 000pyIdOBaHHUE:
CHieIuaIn3upoBaHHasi MeOeb: J0CKa ayIuTOpHas, MapThl, KoMmmbioTep: Intel Pentium 4
2,4 GHz, Asus P4P800 SE, Socket 478, AGP-8x, 1024 Mb DDR | (256 x 4), 80 Gb
IDE, NV GF4 MX440 AGP-8x,64 Mb, Windows XP SP3, mounutop TFT (Samsung
740N, 1280 x 1024).


http://donntu.org/library
https://intuit.ru/
http://dist.donntu.org/
http://num-meth.srcc.msu.ru/
http://infcyb.donntu.org/
http://iuskm.donntu.org/elektronnyj-arxiv-konferencii/
https://e.lanbook.com/journal/2150#journal_name
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2. Kommnerorepnas aynutopus Ne 4.001 yueOHbINi Kopriyc 4 a1 MPOBEICHHS
IPYNIOBBIX ¥ WHAWBHIYAIbHBIX KOHCYJIbTALMN, TEKYIIETO KOHTPOJIA, (MyJIbTUMEIMI-
Hoe oOopy-aoBanue; kommbtoTep IntelCore 2Duo E8200 2.66MHz/4 Gb O3VY/160 Gb
HDD, oneparmonnas cucrema Windows XP Professional x86/64 (axamemudeckast 1moj-
nuc-ka DreamSparkPremium), FeatureCAMDemo (6ecruiatnas nuuensus), 'emma 3D
(xopobounas Bepcus 2008 rona), WPSOffice(6ecrnatnas nmuuensus), OpenOffice 2.0.3
— obmectBenHas nuiensusi, Google Slides (6ecrnatnas Bepeust), X3d-player (ycinoBHo-
oecruiatHas), FreeWRL (Gecrmataas nunensus),OpenVRML (GecrutatHas nuiieH3us),
3dExperience for Education (yaeOnas nuniensus), Visual Studio Community (freeware),
Netbeans (freeware), fxSolver(6ecratnas nunensus), GeoGebra (OecriaTHas JIMIICH-
3ust), SolidWorks for students (ctyn nunensus), SIMULIA Research & Teaching Suites
(cryn mumensus), Rockwell Arena (ctyn nmu-niensust),Fusion 360 (cTyaeHueckas JTuIieH-
sust), GNU Octave (cBobomnas cuctema), Sage (GNU General Public License), Scilab
(mosrycBoboHas), R (programming language) (GNU GPL), Sage (GNU GPL), Maxima
(GNU GPL), Visual Prolog (ctyn. nenensus), Mamnas skcneptHas cuctema 2.0
(freeware), Simintech (mponpuerapnas), 3D Max (ctyn nuuensus), Eclipse (freeware),
Bluel (freeware), Elmer (freeware), CP2K (freeware), cnenuanuzupoBaHHas MeOeb:
JIOCKa ayJIUTOPHAsI, TAPTHI.

3. IlometieHust A1 CaMOCTOSATEIBLHON pabOThI C BOBMOKHOCTBIO MOKIIOUEHUS K
cetu "MHTepHer" M oOecniedeHHEM JOCTyNa B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTEILHYIO Cpely OpraHU3alMK: YUTAJIbHbIE 3a/1bl, ydeOHbIe Kopnyca 2, 3 (Kom-
MBIOTEpHAS TEXHUKA C BO3MOYKHOCTBHIO MOAKITIOUEHUS K ceTh «HTepHeT» 1 obecrieue-
HUEM JIOCTyIla B DJIEKTPOHHYIO HH(OpMaiimoHHO-oOpaszoBaTenbHyto cpeny (DUOC
JOHHTY) u snexktponno-6ubnamoreunyto cucremy (3bC IPRbooks), a Takxe Bo3Moxk-
HOCTBIO MHAMBUAYAJIBHOTO HEOTpaHMYEHHOTo foctyna odyvatroumxcs B 9bC u SMOC
nocpenctBoM Wi-Fi ¢ mepcoHaibHbIx MOOMIBHBIX yeTpoiicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 - oomectBennas muuen3uss MPL 2.0/ Grub loader for ALT Linux -
munien3us GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nunensust GNU GPL.



