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Pabouas mporpamma JucHumiHel «HaHOTEXHOTOTHE M HAHOMATEPHATBI» CO-
CTaBl€Ha B COOTBETCTBHM C Y4eOHBIMU IUIAHAMH 110 HANPABICHHIO ITOJrOTOBKH
27.04.03 CucremHbIi aHanu3 U ynpasieHue (HanpasieHHOCTh (mpoduis): «CHcTeM-

HBIH aHaNu3 ¥ ynpasieHue») juist 2023 roga npuéma 1o OuHOM M 3204YHOM dopmam
o0ydeHus.

CocraBHTelb:

nouenT kadenps! «lIpukmaaHas MmaremaTuka u Hg@meﬂﬂmﬁ UHTEJUIEKT,
KaHAWIAT TEXHUYECKUX HAyK, IOLEHT, et Edumenko K.H.

(noamucs)

Pabouas mporpaMma paccMoTpeHa M NpPHHSITA HA 3aCelaHUM kagenpsr «IIpu-
KJIaJHas MaTeMaTHKa U UCKYCCTBEHHBII

IIporokoin ot «15» mapra 2023 fogia—No 8

3aBenyromuit kabeapoit _— // [Tasneim B.H.
g \\gr‘lﬁ‘zfmics) (©.H.0.)

R

Pabouas nporpamma ogoGpena y4yeGHo-MeToanyeckoii komuccueir TOYBIIO
«1OHHTVY» no Hanpasnenuto moarorosku 27.04.03 «CucTeMHbIH aHAIN3 U yIpasie-
HUEY.

IIporokon ot «15 » mapra 2023 roga Ne 2

i
[Ipencenatens ﬁ;“ﬁ{/ 1H0.K. OpnoB

}(MV (P H.0)

Pabouas nporpamma npoanena ms 20 roja npuémMa Ha 3acelanuu Kadeapbl
«IIpvknanHas MaTeMaTUKa U MCKYCCTBEHHBIH HHTEIIIEKTY.
IIpoTtokon oT « » 20 rozna Ne

3aBenyromuit kadempoii

(nojnmce) (®.H.0)

Pa6o4as mporpamma npoasena mis 20 roja npuéma Ha 3aceaHuu kadeapsl
«ITpuknagHas MaTeMaTHKa ¥ UCKYCCTBEHHBIH MHTEILIEKT.
ITpoTokoim ot « » 20 roma Ne

3aBenyrommumii kadeapoi

(moanucs) (®.H.0.)

Pabouas nporpamMma npoasena s 20 roza npuémMa Ha 3acelaHuu Kadeapsl
«Ilpuknangnas MaTeMaTHKa U HCKYCCTBEHHBIM HHTEIUICKTY.
[IpoTtokon ot « » 20 roja Ne

3aBenyromuit kadeapoit

(moamnuce) (P.H.0))
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1 OBBEKT, HEJIb U 3ATAYY OCBOEHUA JUCHUIIJIMHBI

JlucuuiyiiHa paccMaTpuBaeT BOMIPOCHI, CBS3aHHBIE C HCIOJIb30BAHHEM HaHO-
CTPYKTYPHUPOBAHHBIX U HAHOPA3MEPHBIX MATEPUATIOB B KOMITBIOTEPHBIX TEXHOIOTHUSX.

Heablo npenogaBaHus AUCIUIUIMHBI — HAYYUTh (PU3UKO-XUMUYECKUM 3aKOHO-
MEPHOCTSIM, O0YCJIaBIMBAIOIINM HaIMpaBJICHUS KCIOIb30BaHUS HAHOCTPYKTYpPHUPOBAH-
HbIX U HAHOPa3MEPHBIX MATEPUATIOB B COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHSIX;
M3YUYEHHUE MPOTPAMMHOTO OOECIEUEHHUSI TEXHOJIOTHYECKUX MPOIECCOB (POPMUPOBAHUS,
dhopmooOpazoBaHus U 00PaOOTKN KOHCTPYKIIMOHHBIX HAHOMATEPHUAJIOB.

B pesynbrare 0CBOCHUS JUCHUIUIUHBI CTYAEHT JOJIKEH

3HATHh METOJIbl CUCTEMHOT0 M KPUTHYECKOTO aHaln3a; METOJUKH pa3padOoTKu
CTpaTeruu JACUCTBUM ISl BBIABICHUSI U PEUICHUS MPOOJIEMHBIX CUTYAIIMil; TaAIbl K13~
HEHHOI'0 LMKJa MPOEKTa; 3Talbl pa3padOTKU U pealun3aluy MpPoeKTa; METOIbl pa3pa-
OOTKHU U yIpaBI€HUS MPOEKTAMU; IPOILIECCHl Pa3padOTKU U COMPOBOXKJCHUS TpeOOBa-
HHUU K CUCTEMaM;

yMeThb MIPUMEHSITh METObl CUCTEMHOI'O MOJX0/Ia U KPUTHYECKOIO aHaln3a Mpo-
OJIEMHBIX CUTYallMil; pa3pabaThiBaTh MPOEKT C Y4YETOM aHAIM3a albTEPHATUBHBIX Ba-
PUAHTOB €r0 peanu3aluu, ONpPEACNsITh LeJIeBble 3Tarbl, OCHOBHbIC HANpPABJICHUS pa-
00T; OOBACHUTH LIeTU U cHOPMYIUPOBATH 3a7adyM, CBSI3aHHBIE C MOATOTOBKOW W pea-
Ju3aledl MpoeKTa, YIMPaBIAThH MPOEKTOM Ha BCEX 3Talax €ro >KM3HEHHOTO LUKJIA; Op-
raHU30BBIBaTh Pa3pabOTKy KOHIEMIINU HHPPACTPYKTYpbl OOECIieueHus mpolecca pas-
pabOTKK W CONMPOBOXKCHUS TPEOOBAHUIA;

BJIa/IeTh METOJIOJIOTHEW CUCTEMHOTO U KPUTUUYECKOTO aHaIu3a MPOOJIEMHBIX CH-
Tyaluid; METOJIMKaMHU MOCTAHOBKHU LIETH, OMPEACIICHUSI CIOCOOOB €€ JIOCTUKEHUSI, pa3-
paboOTKU CTpaTeruil NelCTBUM; METOAUKAMU pa3paOOTKU U YIPABICHHUS MPOEKTOM;
METOJaMU OIIEHKH MOTPeOHOCTH B pecypcax U 3(G(PEKTUBHOCTH MPOEKTA; HABBIKAMU
yIpaBJIeHUs MPOEKTaMHU.

[lepeuyuciennble pe3yabTaThl 00yUEHHUs SIBISIOTCS OCHOBOM i (OPMUPOBAHUS
CHEAYIOINX KOMIIETEHIIHI:

— CIIOCOOEH OCYIIECTBIISITh KPUTHUECKUN aHAIN3 MPOOJIEMHBIX CUTyalllii Ha OC-
HOBE CUCTEMHOTO MOAX0/1a, BbIpabaTheiBaTh cTpaTeruto neiictuit (YK-1);

— CIOCOOEH yNpaBisiTh MPOEKTOM Ha BCeX 3Tamax ero »*u3HeHHoro nukia (YK-
2);

— CcOCOOEH OPraHU30BbIBATH Pa3padOTKy KOHIENTYalIbHbIX MIPOEKTOB 00ecIeun-
BaroIeN UHPPACTPYKTYpPhl MPOLECCOB MPU (POPMHUPOBAHUU U COMPOBOKIECHUHU TPEOO-
BaHui k cucremam (I1K-5).

2 MECTO JUCHUILJIMHBI B OCHOBHOM OBPA3OBATEJILHON
IHPOI'PAMME

Juctuminna « HaHOTEXHOJIOTMM W HaHOMAaTepHalbl» OTHOCUTCA K 4acTH, ¢Gop-
MHUPYEMOM y4aCTHUKaMH O0Opa3oBaTeNbHBIX OTHOIIEHWU bioka 1 gucuumiunH (Moay-
nen).

basupyercs Ha 3HaHUAX, YMEHUSAX U HABBIKaX, KOTOPbIE O0yYaroIIUics Ipruoopent
Ha MPEAIICCTBYIOIIEM YPOBHE 00pa30BaHUs IPU OCBOCHUU JUCIUILUIMH IMPOTrpaMMBbI Oa-
KaynaBpuara no ykpynaensou rpymnmne 27.00.00.
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3HaHUA, YMEHUS U HABBIKH, MPUOOPETEHHBIE MPU OCBOCHUM JAAHHOUW TUCHUILIU-
HBI, PEATU3YIOTCS IPU NPOXOKIACHUH NMPONU3BOACTBEHHON NpakTuku : HUP u BeImIONHE-
HUU BBITYCKHOM KBaNMH(UKAITMOHHOMN paOOTHI.

3CTPYKTYPA U COAEP KAHUE JUCHUIIIMHbI
3.1 Pacnpene/ieHue y4eOHbIX YaCOB 110 TeMaM AMCUMILVIMHBI U BUAAM 3aHATHH

Ne HanmenoBanue tem KonunuectBo yacos
TEMBI JUCLUIINHBI (ounas / 3aounas popma)
(Monynis) B Tom uncne
Beero Jlextmu | JlaGop. IIpakr. CP
1 | HaHOTeXHONOTUs: TEPMUHBI 1 33 U1 U1 0/0 U1
oTpeieNIeHus
2 | llpogykuusi HAHOMHTYCTPUU 3/2 1/1 0/0 0/0 2/1
3 | UcTopus pa3BUTHS HAHOTEXHOJIO-
I'MH 1 HAHOTEXHOJIOTUH B KOMITBIO- 4/3 2/1 0/0 0/0 2/2
TEPHBIX TEXHOJIOTHUSIX
4 | Meroapl HaHOpa3MepHO 00padoT-
KU U HaHOMOAU(UKaLMU MaTepua- 7/3 2/0 3/1 0/0 2/2
JIOB
[TepBUUHBIC HAHOMATEPHUAIIBI 6/3 2/0 3/1 0/0 12
6 | TexHHKO-?KOHOMHYECKHE 3a/1a4n 6/4 21 3/1 0/0 12
BHEJ/IPCHUS] HAHOTEXHOJIOTUH
7 | CucTeMHBbIH MOAX0 K MpoLeccam 6/3 20 3/1 0/0 12
MHKpPO- U HAHOTEXHOJIOTUH
8 | MeTo1bl HEPaBHOBECHOTO CHHTE3a 775 20 31 0/0 24

HAHOYACTHUI U HAHOKOMIIO3UTOB
9 | KBazupaBHOBECHBIE METOIBI (HOP-
MHUPOBAHUS HAHOCJIOEBBIX U HAHO- 572 2/0 1/0 0/0 2/2
CTPYKTYPUPOBAaHHBIX KOMIIO3HIIUH
10 | HampasieHus peannsanuy HaHO-

TEXHOJIOTUU B CTPOUTEIHLHOM Ma- 372 1/0 0/0 0/0 2/2
TEpUATIOBEICHUH
KonraktHas pabota (HOMOJHUTETHHAS) 4/6
Kypcogast pabota (mpoekr) 0/0 0/0
HToro no Bugam 3aHsATHIA 54/36 17/4 17/6 0/0 16/20
Konrtpons 18/36
HUTOTI'O: 72/72

(I)opanOBaHne KOMHeTeHIII/Iﬁ B pe3yJabTaTe 0CBOCHUA TEM NUCIHUIIJTIUHBI

Komnerennuun TeMbl TUCHUIIIMHBI, HaIleJICHHBIE Ha ()OPMUPOBAHHE
KOMIIETESHIIUHN
VK-1 Temnr 1, 2,3
VK-2 Temsr 4-9
I1IK-5 Temsr 1-10
3.2 Jlekuuu

Tema 1. HaHOTEXHONOTHS: TEPMUHBI U ONPEICICHUS
ConepxaHue TeMsl 1:
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Hanorexunonorus: tepmunbl u omnpenenenus (mo mpoexkty 'OCT P TK 441,
yTBepkAeHHbIM JokyMeHTaM ISO/TS 80004-1:2010 u I'OCT P 55416-2013). OOm-
HOCTbh U paznuuus B Poccuiickux U 3apyOeKHBIX HOPMATHUBHBIX JTOKYMEHTaX. AKIIEHT
Ha TMPUKIAJHOM aCMEKTE HAHOTEXHOJOTHH KAK KIIFOYEBOE XaPAKTEPUCTUYECKOE CBOW-
CTBO OMpeesieHn, 3a)UKCUPOBAHHBIX HOPMATUBHBIMU IOKYMEHTAMHU.

Jlureparypa k Teme 1: [1, 7].

Tewma 2. [Tpoaykuyss HAHOMHIYCTPHUH

CoiepkaHue TeMbl 2:

MHoroypoBHeBasi kiaccudukanus MpoAYKIUMKU HaHouHAycTpuu. CrenuanbHoe
o0opynoBaHue ajii HaHOTeXHOJoru. Ocoboe CTPYKTYpUpPOBAHHE ATOMOB U MOJEKYJI
KaK XapaKTEPUCTHYECKOE CBOMCTBO HAHOMPOAYKILHH, 3aKPEINICHHOE B HOPMATHUBHOU
JOKyMeHTaluu. ['pynnupoBKM HAHOMPOAYKIMUA B COCTaBE OOIIEPOCCUUCKOTO KIIACCH-
¢ukaTopa MPOAYKIMU MO BUIAAM SKOHOMHUYECKOU nesTenbHOCTH. Heobxomumele co-
CTaBJIAIONIME JUIsl OpPraHU3allMi CTATUCTUYECKOTO HaOmoJieHus B chepe HAHOMHAY-
CTPUU U HAHOTEXHOJIOTHIA.

Jlurepatypa k Teme 2: [1, 2, 3, 4].

Tema 3. McTopust pa3BUTHS HAHOTEXHOJIOTHM U HAHOTEXHOJIOTUU B KOMIBIOTEP-
HBIX TE€XHOJIOTHUAX

Conepxanue TeMsbl 3:

HauanpHbill 3Tan ctaHoBieHus HaHOTexHoJoruu. lIpeacraBnenus P. deitnmana
u O. [pekcnepa. Knaccuueckoe moHMMaHWEe HAHOTEXHOJIOTHM KaK TEXHOJOTUHU «CHHU3Y
BBEpX». Hamexipl, CBA3bIBAEMBIE C HAHOMAHUITYJIATOpaMH. KpuTuka njien HaHOMaHU-
nynsaTopoB. COBPEMEHHOE COCTOSHUE HANPABICHUS «CHHU3Y BBEPX». NMPAKTUUYECKHUE
MIPUMEPHI, KOTOPHIE IO COBOKYMHOCTH CYIIIECTBEHHBIX MPU3HAKOB MOTYT OBITh OTHECE-
Hbl K yYKa3aHHOMY HallpaBlICHHIO (HAHOOMOTEXHOJIOTHS, MUKPOAJIEKTPOHUKA, METOIbI
aHaJu3a HAaHOOOBEKTOB: CKAaHUPYIOIIasi 30H0Bass MUKpockonusi). COBPEMEHHOE COCTO-
SHUE KakK MpeobJialaHke MOoaX0/la peain3allui «CBEPXY BHU3» B MPAKTUUECKUX MPUIIO-
KEHUAX CTPOUTEIBHOr0 MaTepuaioBefeHus. PaboThl OTEUECTBEHHBIX U 3apyOEKHBIX
HAaHOTEXHOJIOTOB-MAaTEPUATIOBEOB.

JIlutepatypa k Teme 3: [1, 2, 4].

Tema 4. MeToasl HaHOpa3MepHOH 00padOTKH M HAHOMOAN(UKAIIMN MaTEPHATOB

Coznepxxanue Tembl 4:

N30upatenbHble M CBEPXIPEUU3UOHHBIE METOIbl TPABJICHUS: HMOHHO-Yy4€BOE
HaHO(pe3epoBaHUE, HOHHO-CTUMYJIMPOBAHHOE CEJIEKTUBHOE Ta30BO€ TpaBJIEHUE, OPHU-
€HTAILMOHHO-YYBCTBUTEIIBHOE >KUAKOCTHOE TPABICHHUE, JJIEKTPOXUMHUYECKOE TpPABJIE-
HUe, HaHonopooOpa3zoBanue. MonHoe MoauduimpoBaHue: CUJIbHOTOYHAS UMILIAHTAIUS
C KJacTepu3alueil 1 mnopoodpa3oBaHUEM, HOHHO-CTUMYJIHPOBAHHBIN XUMHUYECKUN CHH-
T€3, IPOTOHU3AIUS, UMILTAHTOTpadus.

Jlutepatypa k Teme 4: [1, 2].

Tema 5. [lepBruuHbie HAHOMATEPUAIIBI

ConepxaHue TEMBI S:

[lepBuuHble HaHoMaTepHanbl (yriepoAHble HAHOTPYOKH, QyiuiepeHbl, rpadeH,
asporpadur, a’poreib, HAHOKPUCTAIIJIbI, OKCUJHbIE HAHOMATEPHUAJIbl) HA COBPEMEHHOM
ATare OTEUECTBEHHON U 3apyO0eKHON HAaHOTEXHOJOTHH. Pa3zBuTue TEXHOIOTUH TMOTyYe-
HUS TIEPBUYHBIX HAaHOMATEpPHUAJOB: ra3o(a3Hblil, MIa3MEHHBIN U JIa3€pHBIA CUHTE3 yT-
JIEPOAHBIX U OKCHJIHBIX HAHOMATEPHUAJIOB; IEPBOHAYATIbHBIE CBEACHUS O 30JIb-T€JIb TEX-
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Honoruu. [IpemmyiecTBa 307b-reflb TEXHOJOTMM B HAHOTEXHOJIOTUU CTPOUTEIBHOTO
MAaTEPUATIOBEICHUS.

Jlurepatypa k Teme 5: [1, 2, 4].

Tema 6. TeXHMKO-I3KOHOMUYECKHE 3a]1a4l BHEIPEHUSI HAHOTEXHOJIOTUH

CoznepxxaHue TeMbl 6:

CBs13b 9KOHOMUYECKOU P(PHEKTUBHOCTH TEXHOJIOTUU C MOKA3aTENsIMH KayecTBa
MPOJOJDKUTENBHOCTBIO AKCIUTyaTalluu Marepuana. Kputepuil OeHKH 3KOHOMUYECKOU
11e71ecO000pa3HOCTH UCMOIb30BaHUS HaHOTeXHONoruu. OOO0OIIEHHBIN KpUTepuil Kade-
CTBa JUISl OLIEHKHM IOKa3aTeJeld MaTepHaloB pPa3jIMYHOIO HA3HAYCHUS, MO3BOJISIOLINN
OJIHO3HAYHO KOJIMYECTBEHHO XapaKTEPU30BaTh MPEUMYIIECTBA Pa3IUUYHBIX CIOCOOOB
HaHOMOJU(DUITUPOBAHUS.

Jlurepatypa k Teme 6: [1, 2, 3].

Tema 7. CuCTEMHBINA MOAXOM K MPOLIECCAM MUKPO- U HAHOTEXHOJIOTHUU

CozepxxaHue TeMbl 7:

CuctemMHass MOJielIb TEXHOJIOTHUYECKOI'0 Mpoliecca: 00BeKT, BO3AEHCTBHUE, MPO-
necc. Kimaccudukanus nponeccoB MUKpPO- U HAHOTEXHOJIOTMHU MO (PU3UKO-XUMHUYECKOU
CYIIIHOCTH: MEXAHWYECKHH, TEPMHUYECKUH, XUMHYECKUH, KOPIYCKYJSPHO- IOJIEBOM;
BHUJly TpoOIecca: HAHECEHHE, yaalleHue, MOAU(PUIIMPOBAHUE; XapaKTepy MNPOTEKAHUs
MPOIIECCOB: TOTAJIbHBIN, JTOKAIBHBIN, CEIEKTHUBHBIA, M30UpATEIbHBINA, aHU30TPOITHBIH;
criocoOy akTUBAIMU: TEIIO, U3TyUYeHHE, ToJie. BUIIBI TEPMUUYECKOTO U KOPIYCKYISIPHO-
Jy4€BOT'0 BO3JAECHCTBUI: PE3UCTUBHBIN, JIYYUCTHIM U UHAYKIWOHHBIA HarpeB, dIEKTPOH-
HBIEC U JIA3E€PHBIE MTyYKH, TJIa3Ma U HOHHBIEC MYUYKHU.

JIlutrepatypa k Teme 7: [1, 2, 4].

Tema 8. MeTobl HEpaBHOBECHOTO CUHTE3a HAHOYACTHI] U HAHOKOMIIO3UTOB

CozepkaHue TeMbI 8:

@opMUPOBAHME HAHOYACTUI] B IJIa3Me€: BAKyyMHO-AYTOBO€ PACIbUICHUE, BBICO-
kotemrieparypHas miasma ¢ CBY ctumynsanuei. JlazepHble UMIYJIbCHBIE METOJIbI CUH-
Te€3a HAHOYACTHIl: UCIAPEHHE C MPUHYIUTEIbHBIM OXJaXJAeHUuEeM, (poToaucconuanms.
XUMUYECKUI CUHTE3 HAaHOYACTHI] U HAHOMATEpUAJIOB: TEPMOJIM3 B ra3oBoil (aze mpu
BBICOKMX TEMIIEPATYpaX, OCAKAECHUE HA XOJOJHYIO MOJJIOKKY C KaTaau3aTopamu, To-
psYee NPECCOBAHUE MPU BHICOKUX JIABJICHHUSIX.

JIlutrepatypa k Teme 8: [1, 3].

Tema 9. KBasupaBHOBecHble MeTO/bl (OPMUPOBAHUSI HAHOCIOEBBIX U HAHO-
CTPYKTYPHUPOBAHHBIX KOMIIO3UIUI

Coznepxxanue Tembl 9:

MounekynsipHo-nydeBas anuTakcud. JlazepHas abmauus. ['a3odazHas snuTakcus.
MonexkynsipHasi XuMmudeckasi cOopka u3 ra3oBoid passl. MonekysipHOe HaclauBaHUE U3
xuakon dazel. Meton Jlenrmiopa-biomkert. 305b-reiab TEXHOJIOTHU.

Jlurepatypa k Teme 9: [1, 2, 4].

Tema 10. HanpaBneHnus peanu3ann HAHOTEXHOJIOTUH B CTPOUTEILHOM MaTepHa-
JIOBEICHUU

Conepxanue Tembl 10:

MexaHn3Mbl TIOBBIIIEHNUS MOKA3aTENEH JKCILIyaTallHOHHBIX CBOMCTB KOHCTPYK-
IUOHHBIX W (YHKIMOHAIBHBIX CTPOUTEIBHBIX HAHOMATEpPUAJIOB IS KaXJOro U3
HanpasiaeHnil. KOHKpeTHbIE MyTH, MPEUMYIIECTBA U HEJOCTATKHA HAIPABJICHUS pPeaju-
3allid, CBSI3aHHOTO C BBEJICHUEM B CTPOUTEIbHBIE KOMIIO3UIINYU IIEPBUYHON HAHOTEXHO-
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noruueckoil mpoaykiuu. KoHKkpeTHbIe MyTH, MPEUMYIIECTBA U HEIOCTATKU HAIpaBiie-
HUSI pealu3allii, CBSA3aHHOTO C CHHTE30M HAHOOOBEKTOB Ha MeEX(a3HBIX TpaHHUIIAX
CTPOUTENbHBIX KOMIIO3UTOB B Ipoliecce (HopMUpPOBaHUS UX CTPYKTYphl. [IpakTuueckue
TIPUIIOKEHUS CTPOUTEITBHBIX HAHOKOMIIO3UTOB.
Jlutrepatypa k Teme 10: [1, 2, 5].

3.3 [IpakTHyecKkue (CeMUHAPCKHUE) 3AHATHS
B y4ueOHOM 1u1aHe He 3aIIaHUPOBAHO.

3.4 JlabopaTopHbIe padoThI

No Tema 3ansTus Oo6mbem, yac. | Jlurepa-
n/n OYH/3204YH Typa
1 HanorexHosiorusi: TepMHHbBI U OTIPEICICHUS 1/1 [2, 5]
) Metoabl HaHOpa3MepHOI 00padOTKM U HAHOMOAU(DUKAIIUY Ma- 3/1 2, 5]
TEpUAJIOB =7
3 [lepBruHbIE HAHOMAaTEpPHUAIIBI 3/1 [2, 5]
4 TexXHUKO-3KOHOMUYECKHUE 3a7ja4l BHEIPEHHS] HAHOTEXHOJIOTUU 2/1 [2, 5]
5 CucTeMHBIN MOJIX0J] K MPpolleccaM MUKPO- U HAHOTEXHOJIOTUHU 2/1 [2, 5]
MeTobl HEpaBHOBECHOTO CUHTE3a HAHOYACTHIl U HAHOKOMIIO-
6 1/1 [2, 5]
3UTOB
7 KBa3upaBHOBECHBIE METOBI (bopMHpOE.aHHH HAHOCIIOEBBIX U 5/0 2. 5]
HAaHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIUN =7
HUTOI'O: 17/6
3.5 CamocrosiTejibHas padoTa CTyAeHTa
Ne n/mt Buzpl camocTosTebHON pabOThI CTyIEHTa O0bem, yac.
OYH/320YH
1 W3yyeHue JIEKIMOHHOT0 MaTepuaia 10/12
2 [ToaroroBka K MPaKTUYECKUM 3aHSATUSIM 0/0
3 [TonrotoBka K 1a00paTOpHBIM paboTam 6/8
4 BrInosHeHne KypcoBoro npoekra 0/0
HUTOI'O: 16/20

3.6 Kypcosoii npoexTt (padora), HHAUBUAYAJIbHOE 3a/laHHE

KypcoBoii poekT B yueOHOM IJIaHE HE 3aIJIAaHUPOBAH.

Tema unauBuayansHoro 3aganus "CoznaHue JAUTOrpad@UUecKodl CTPYKTYpPHOU
HAaHOMOJIEM CPEJCTBaMU peaakTopa nanoconstructor”" [6]. Lleas paboThl: HAyYUTCS CO-
3laBaTh U PEAAKTHUPOBATH MHOTOYPOBHEBBIE HEPAPXUUYECKHUE JTUTOTrpaUuecKue CTpyK-
TYpbl; U3YyUYUTh MPeoOpa3OBaHUE PE3yJIbTATOB PaOOThI JIIOOBIX CKAHUPYIOIIUX MHUKPO-
ckorioB (POM, TOM, ®UII) B mabopatopHsie nutorpadbl s CO3JAaHUS MoJeel
HaHOCTPYKTYP.

3anaHue:

1. Co3nathe Mozienn HAHOCTPYKTYp 00pa3oB msiTh MapkepoB. ['paduyeckuii oOpa3
MapKepa MOJIy4YuTh C MOMOIIbI0 mporpammbl Slate.exe. BapuaHTbl MHIAMBUIYaNTbHBIX
3aIaHUI: TIEPBBI MapKep B CEpUU — ITO HOMEP IO KypHaly, MUHYC OJIUH, YMHOXHUTb
Ha MATh.

2. PazMecTuTh Ha OJHOM HAHOCTPYKType BCE MATh Moneneil. g opranuszaunuu
HaHOCTPYKTYPBbI BbIOpaTh pexuM «MoJaeaupoBaHue caMOOpraHHU3alluy B Kariey, KOTo-
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pBI TIpegHa3Ha4YeH JUIsl MOJEIUPOBAHUS MPOIECCa CAMOOPraHU3allMd HAaHOYACTHI] B
UCTIApAIONIEHCS KaTjle paCTBOPUTEIIS.

3. IlpoBecTH 3KCNEPUMEHT CUMYJIMPOBAHUE PAOOTHl MHUKPOCKOMNA MO CO3JaHUI0

HAaHOCTPYKTYPBI.

4 ®OHJI OHEHOYHbLIX CPEJICTB
4.1 Kpurepuu 1 miKajbl 1Jisi HHTETPUPOBAHHON OLCHKHU YPOBHS cpopMHpoO-

BaAaHHOCTH KOMHeTeHHI/Iﬁ

Cocmaenarowas komnemenyuu — NOAHOMA 3HAHUU

HYJIEBOM YPOBEHb: HEBEPHbIE, HE apTyYMEHTUPOBAHHBIC, C MHOXECTBOM I'PyObIX OIIU-
OOK OTBETHI Ha BOMPOCHL. Y POBEHb 3HAHUI HI)KE MUHUMAJIbHBIX TPEOOBAHUIA;

MUHHUMAaJbHBII YPOBEHb: JIaHbl HE MOJIHBIC, HETOYHBIE U HEAPTYMEHTHUPOBAHHbBIE OTBE-
ThI Ha BOMpPOCHL. JlOMyIIeHO MHOTO TPyOBbIX OMIHUOOK. YPOBEHb 3HAHUN HUKE MUHHU-
MaJIbHbIX TPEOOBAHMUIA;

MOPOTOBBIN YpOBEHB: JIaHbl HEJIOCTATOYHO IOJIHBIE, TOYHbIE W aPTyMEHTHPOBAHHBIC
OTBETHI Ha BOMPOCHL. [1710X0 3HAET TEPMUHBI, ONPECICHUS U MOHATHS; OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOIIEHUSI, TPUHIIUIIBL. J[OMyIIIEHO MHOTO HETPYOBIX OMIHOOK;

CpPeIHUI YPOBEHb: JaHbI IOCTATOYHO IMOJIHbIEC, TOUYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHI. B 11€10M 3HAeT TEPMUHBI, ONPEIeNICHUs] U TTOHSITHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOLIEHUS, TPUHIUMBL. JloMyIIIeHO HECKOIBKO HETPYOBIX OMIKMOOK;

MPOJBUHYTHIM YPOBEHB: JaHbI MOJHbIC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BO-
MPOCHL. 3HAET TEPMUHBI, ONPEACIICHUS U MTOHSITHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIEHUS!, NPUHLMIIBL. J[OMYIIIEHO HECKOJIBKO HErPyOBIX OLIUOOK;

BBICOKUM YPOBEHbB: AaHbI MOJTHbIC, TOUHBIC U APTYMEHTUPOBAHHBIE OTBETHI HA BOIMPO-
Chl. 3HAET TEPMUHBI, ONPEJCICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTHU, COOT-
HOIIEHUS, MPUHLUIBL. J[0MyIIeHO HECKOJIBKO HETOYHOCTEH.

Cocmaenarnowas KomnemeHyuu — ymeHus

HYJICBOM YpOBEHb: MOJHOE OTCYTCTBHE MOHUMAHUS CYyTH METOJMKHU PEUICHHUS 3a/1auH,
JIOTMYIIIEHO MHOXKECTBO IpyOeHIIInX OIIMOOK / 3a1aHusI HE BBITIOJHEHBI BOOOIIIE;

MUHHMAaJbHBIN YPOBEHb: C1ab0e MOHUMAaHUE CYTH METOJIMKHU PEIICHUs 3a/a4u, JAOIy-
uieHbl rpyObie omuOku. Pemenust He o6ocHoBaHbl. He yMeeT ucmnoiab30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JTUTEPATYPY;

MOPOTOBBIM YPOBEHb: AOCTATOYHOE MOHUMAHWE CYTH METOJIMKH PEICHUs 3a/ayu, J0-
MyIeHbl omuOKU. Perienust He Bcerja 0OOCHOBaHbI. Y MEET UCIOJIb30BaTh HOPMATHUB-
HO-TEXHMYECKYIO JuTepaTypy. Cinabo opueHTHpPYeTCs B CHEIMAIbHON HAy4yHOU JnTe-
patype;

CpPEeIHUI YpOBEHb: B II€JIOM MOHUMAET CYTh METOJMKH PEIICHUS 3a]lauH, TOMYIIEHBI
ommOku. Pemienus He Bceraa OOOCHOBaHBL. YMEET HCHOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIICIIUATbHYIO HAYUHYIO JUTEPaTypy;

MPOJIBUHYTHIM YPOBEHB: B 1I€JIOM MTOHUMAET CYyTh METOAUKHU PEIICHHS 3aJa4u, TOMmylIe-
Hbl HeTOYHOCTU. CrI0cOOEH 000CHOBATH PEIICHUSl. Y MEET UCIOIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIICIIUATbHYIO HAYUHYIO JJUTEPaTypy;

BBICOKHI YPOBEHb: MOHUMAET CYyTh METOAMKH pelieHus 3agaun. Crocod0eH 000CHOBATh
pellieHusl. YMeeT UCHOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CHEIHAIbHYIO HAYYHYIO
JUTEPATYPY, NEPETOBOM TPOU3BOJACTBEHHBIN OIIBIT.

Cocmasnsiowas komnemenyuu — 61a0eHuUe HAGLIKAMU
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HYJIEBOM YPOBEHb: HE JICMOHCTPHUPYET BJaJ€HUE HABBIKAMU BBIMOJIHEHUS MPodheccuo-
HaJbHBIX 337a4. He MOXXEeT BBINIOJIHUTD 3a/1aHUS;

MHHUMAJIBHBI YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMHU BBIIIOJIHEHUS MPO-
(heccroHaNbHBIX 3a7a4. VICMIBITHIBAET CYIIECTBEHHbIE TPYJHOCTH MPU BHIMIOJIHEHUU
OTACJILHBIX 3aJIaHUM;

MOPOTOBBIN YPOBEHB: BIAJCET HABBIKAMU BBIMOJHEHUS NPO(PEeCCHOHANTBHBIX 3a7a4 Ha
IIOPOTOBOM YpOBHE. 3aJJaHUs BBIMOJIHIET MEAJICHHO U HEKAaYE€CTBEHHO;

CpeIHUI ypOBEHb: BIaJ€eT HaBbIKAMU BBINOJHEHHUS MPOPECCUOHANBHBIX 3a1a4. 3aja-
HUS BBITMIOJHAET HA CPEJIHEM YPOBHE 1O OBICTPOTE U KA4ECTBY;

MPOJBUHYTHIM YPOBEHB: BIJIAJICET YBEPEHHBIMH HABBIKAMH BBIMOJHEHUSI MPOQECCHO-
HaJIBHBIX 3a7a4. BBICTPO M KaUYE€CTBEHHO BBIMOJIHAET 3a1aHUs, MHOTIa JONyCKasl He-
3HAYUTEIbHBIE TOTPEITHOCTH;

BBICOKHI YpOBEHB: BIIaJIC€T YBEPEHHBIMH HABBIKAMH BBINIOTHEHUS MPOdecCHOHab-
HBIX 3a7a4. BBICTpO M Ka4eCTBEHHO BBLIMIOJHSCT 3aJaHUs, IPU HEOOXOIUMOCTH Jie-
MOHCTPHUPYS TBOPUECKHUH MOIXO/I.

Obobwennas oyerka cghopmuposanHocmu KomnemeHyuil

HYJIEBOM ypOBEHB: Ha HYJEBOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABISIONINE; OJHA
WJIK JIBE U3 TPEX, OCTAJIbHBIC — HA OO0JIee BHICOKOM YPOBHE;

MHHUMAJIBHBIN YPOBEHb: HA MUHUMAaJILHOM YPOBHE C(OOPMHPOBAHBI: BCE COCTABIISIO-
1Me; OJIHA WJIU ABE U3 TPEX, OCTaJbHbIC — Ha 00Jiee BHICOKOM YPOBHE;

MOPOTOBBIN YPOBEHb: Ha TOPOTOBOM YPOBHE C(OOPMHUPOBAHBI: BCE COCTABIISIONINE; OJI-
Ha WIH JIBE U3 TPEX, OCTAIBHBIE — HAa 00Jiee BBICOKOM YPOBHE;

- CpeIHUH ypOBEHb: Ha CpPeHEM ypOBHE C(POPMHUPOBAHBI: BCE COCTABIISIONINE; OJHA

WJIW JIBE U3 TPEX, OCTANIbHBIC — HA O0JIee BHICOKOM YPOBHE;
- MPOJIBUHYTHIN ypOBEHb: Ha MPOJABUHYTOM YpPOBHE CHOPMHPOBAHBI: BCE COCTABIIAIO-
IIHE€; OJHA WU JIBE U3 TPEX, OCTAIbHBIC — HA BLICOKOM YPOBHE;
- BBICOKMI YPOBEHB: Ha BBICOKOM ypOBHE C(HOPMUPOBAHBI BCE COCTABJIAIOIINE KOMIIC-
TCHIIUH.

4.2 Borpocsl K 3K3aMeHY U IpUMep IK3aMEeHALUMOHHOI0 Oujiera
OCHOBHbBIE OHATHSI HAHOTEXHOJIOTHH.
Kparkas cnpaBka 1o uCTopur HAaHOTEXHOJIOTUM.
O6opynoBaHre HAHOTEXHOJIOTUH.
Camoc6opka.
HanosddexTs! B mpupoae: yAUBUTEIbHBIC JTAKH.
OynnepeHsl U YriepoJHble HAHOTPYOKH.
VYnbTpaaucriepcHble HAHOMAaTEPHAIIBI.
bynyiiee HaHOTEXHOJIOTHIA: TPOOIEMBI M IEPCIICKTUBEI.
9.  HaHno Ha cTbhIKE HayK.
10. Hawnoumnnyctpus B Poccun u 3a pyoesxkom.
11. Kak Bo3HHKIIa KBaHTOBAas (hU3HUKA.
12.  OcHOBHBbIE MOHATHS U 3aKOHBI KBAHTOBOW MEXaHUKH.
13. Crpykrypa aroma. [Ipuniumnst paboTsl 1azepa.
14. KopmyckynsipHO BOJHOBOH Jyalu3M HAHOOOBEKTOB.
15. KBaHTOBBIE Mpeesibl TOYHOCTH U3MEPEHUH.
16. BoxHoBast pyHKIMS U BEPOATHOCTHBIN XapaKTep MOBEACHUS KBAHTOBBIX 0OBEKTOB.
17.  OcHoBHBIE TIOJIOKEHUSI TeopuH BeposiTHocTe. YpaBHenue lllpenunrepa u [lepuoanueckas
cucTema 3JeMeHTOB MeHieneena.

XN hR DD =



18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
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KBanTOBBIE pazMepHbIE FIPPEKTHI.

[Touemy Henb3s1 CMEIINBATH 3aKOHBI KJIACCUYECKO M KBAHTOBOW (DU3UKH.

KBanToBblie 3(pekTrl, 0OecnieynBaromye peain3auuio 3TaTOHOB (PU3NMYECKUX BETUYNH.
KBaHTOBBIE TOUKH, IPOBOJIOKH U MJIOCKOCTH.

KBaHTOBas MexaHMKa U KOMIIBIOTED.

CBepXnpoBOIUMOCTb U CBEPXTEKYUYECTb.

KBanroBas "tenenopranus".

KoHuenuus BepoATHOCTHON MHTEPIPETALMN KBAHTOBBIX SIBJICHH.

XuUMHUeCKas CBA3b B HAHOXUMMUH.

OO6mbexTsl HaHOXUMUU. Kilaccudukanmm HaHOYACTHIL.

CriocoObl MoTydeHust HAHOYACTHII.

[TosmydyeHnue yriaepoaHbIX HAHOYACTHIL — PYJUIEPEHOB U HAHOTPYOOK.

IIpuMepsl yHUKAIBHBIX CBOMCTB HEKOTOPBIX HAHOYACTHLI.

“YMHbIE” MaTepUabl B HAHOTEXHOJIOT HSIX.

Hctopus pazButusi MUKpockonuu. Ontuueckuil Mukpockon. Paspemaromiasi crmocoOHOCTb
MHUKPOCKOTIOB.

OnexTpoHHBIM MuKpockon. CkaHupyromas 30HI0Bas MUKpocKonus. CKaHUPYHOIIMHA TYyH-
HEJIbHBI MUKPOCKOIL.

ATOMHO-CUJIOBON MUKPOCKOII.

Tunel KaHTUIIEBEPOB.

CkaHUPYIOMNNA ONITHYECKUN MUKPOCKOIT OJIVKHETO TTOJIS.

Hanounnenrop.

CkaHupyloIye 30H/10BbIe TaOOPaTOPHUH.

Y4eOHOEe HaHOTEXHOJIOTHUYeCKoe 00opyaoBanue “YMKA”.

Hanosecsl. CriekTpockonus.

MonenupoBaHue HAHOCTPYKTYP.

BusyanuzanuonHoe MoienupoBaHue. BeIUMCINTENBHOE MOJENMPOBAHUE HAHOCTPYKTYD.
WnxenepHoe MoienupoBanue. MexaHoCHUHTE3 U HaHO(pabpHKa.

[Ipeosnonenue mpo6ieMbl MaCCOBOTO IPOU3BOJCTBA HAHOCTPYKTYD.
OnekrpoocaxkaeHue. Msrkas autorpadus.

buocuHTE3 B HAHOTEXHOJIOTUSIX.

[Tpumep sK3aMeHAIIMOHHOTO OUJIeTa:

TOVBIIO «JIOHELIKUI1 HAITMOHAJIbHBIV TEXHUYECKUI YHUBEPCUTET»

IIporpamMma noAroTOBKH: MarucTpaTrypa

Hanpasnenue noarorosku: 27.04.03 CuctemMHbli aHaIU3 U yIIPABIICHHUE
Hanpasnennocts (nmpoduis): " CucteMHbIN aHanu3 U ynpaBieHue "
Cemectp: 2

VYuebnas aucuuiuinHa: "HaHoTexHOJIOruu U HaHoMaTepuasl"

W=

BUJIET Ne 3
@yriepeHsl ¥ Yriaepo Hble HAHOTPYOKH.
ATOMHO-CUJIOBOII MUKPOCKOIL.
3anaua. PaccuntaTh MakcUManbHYIO JUIMHY HAHOTPYOKH, TUaMETPOM 5 HM U3 rpadeHa, B Uc-
napsiroleiics Kamie pactsopurens, ¢ temneparypoit 100 rpagycos C.

YTBep)K,[leHO Ha 3aCCJaHuH Ka(beﬂpbl HpHKHaHHOﬁ MAaTEMAaTUKHU U UCKYCCTBCHHOI'O UHTCJIJICKTA,

npoTtokos Ne ot

. .20 1.

3aB. kadenpoii B.H. ITaBibIm DK3ameHaTop K.H. Edpumenxo
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KPUTEPUU
OLICHUBAHU SK3aMEHAIIHOHHON paboThI
1o qucuuiuinHe « HaHOTeXHOMOrMM U HAaHOMAaTepUaIbD)
s oOyqaronuxcs o HanpasieHuto 27.04.03 CucteMHbli aHaTU3 U yIpaBJIeHUe
DK3aMeH MPOBOJUTCS MUCBMEHHO MO Ouieram. buner comepxut 3 Bompoca, KaXIblii U3 KOTO-
pBIX TpeOyeT KOHKPETHOTo oTBeTa. IIpm HEOOXOIMMOCTH OTBEYAIOLIUI OJDKEH COTPOBOJUTH HAIM-
CaHHOE NOSICHAOIIEH CXEMOH (PUCYHKOM).
Bonpochkl 0XBaThIBAIOT TEOPETHUECKYIO YaCTh Kypca, a TakkKe TPpeOyIOT AeMOHCTpAIMK TPaKTH-
YECKHUX HABBIKOB, MMOJYYCHHBIX CTYIEHTOM B X0/1€ IPAKTUYECKUX 3aHATUI U J1a00paTOpHBIX padoT.
[IpaBuiIbHBIE OTBETHI HA BOIIPOC OIICHUBAETCS, COOTBETCTBEHHO, B15, 15, n 20 6amnos. Eciu o1-
BET HE MOJIHBIN, TO OH OLEHUBAETCsl HWKe. 1Ipn oTCyTCTBUM NpaBUIBLHOIO OTBETA HA MOCTABJICHHBIN
BOIIpOC oOyuaromuiics moxy4aer Hoib 0amioB. [lomydeHHbie GauTbl 32 OTBETHI HA BOIPOCHI OuieTa
CYMMHPYIOTCS U C YU4ETOM PE3yJIbTaTOB TEKYLIEr0 KOHTPOJIA PabOThl CTYACHTA BHIBOAUTCS MTOTOBAas
oueHka o 100-6aymuibHOM 1IKae.
[Tonmy4yennas onenka no 100-0amapHOM HIKae OnpeessieT OUEHKY 10 FOCy1apCTBEHHON IIKa-
ne u mkaine ESTS.
VYTBep:KIIEHO Ha 3aceJaHuU Kadeaphl MPUKIIAJIHON MATEMATUKN M UCKYCCTBEHHOT'O MHTEJIIEKTA,
nporokosiNe  or . 20 1.

3aBeayromuii kadeapoit B.H. ITaBnbim

4.3 Kpurepuu onieHUBaHUS

OueHnBaHUE YPOBHSI OCBOEHHUS CTYJACHTOM y4eOHOro Marepualia JUCIHUILIUHBI
«HaHOTEeXHOMOTHM ¥ HAHOMATEpPUAJIb» MPOU3BOJUTCA B XOJI€ TEKYIIETO KOHTPOJIS U
MPOMEKYTOUHOMN aTTECTalUM (CEMECTPOBOTO KOHTPOJIS).

Texkymmii KOHTPOJIb 3HAaHUN O0YyYaKOIIETOCS MPOU3BOAUTCS IO PE3yibTaTaMm
BBITIOJTHEHUS TA0OPATOPHBIX pabOT BO BpeMsi KOHTPOJIbHBIX OMPOCOB B XOJI€ MPOBE/IE-
HUS 3aHATUN. BeinosiHeHWe 3aiaHuil Ha Ja0OpaTOpPHBIX paboTax, MPEeayCMOTPEHHBIX
paboueil mporpaMMOi AUCIUILIMHEI, SBISETCS HEOOXOIUMBIM YCIOBHEM JIOMYCKA K JK-
3aMeHy. Pacnipenenenue 0amioB TEKYIIEro KOHTPOJISI pabOThl 00yJaromerocs mpuBee-
HO B Tabmme 1.

Tabnuna 1 — Pacnipenenenue 0amioB TEKyHIIEro KOHTPOJIsS

dopma KOHTPOJIA Bo3moxnoe [Ipumeuanue
KOJIMYEeCTBO OAJIJIOB
OTtuér o maboparop- 6 3ajaHue BBIMOJHEHO MPAaBUIBHO, TPOCKTHBIEC pe-
HOM paboTe IIeHUs1 000CHOBAHBI, IPUBEJICH aHAIN3 TIOJTY4YEHHO-
ro pe3yabTara
3 3asiaHue BBINIOJIHEHO B IIEJIOM MPAaBUIBHO, IPOEKT-

HBIE PELICHUs HE BCET1a 000CHOBAHBI, BO3HUKIIN
TPYAHOCTH B OOBSICHEHUH MOJTy4CHHBIX PE3YJbTa-

TOB

Hroro no nmabopatop- 6-7=42 W3 pacuéra 7 mnabopatopHbIX paboT.

HBIM paboTam (MakcH- OnenuBaeTcs Kaxaoe padbora.

MaJIbHO BO3MOKHOE)

BrlinonHenne MHINBH- 8 [Tpu BBIMIOTHEHUH 3aJaHUS IPUHSATHI IPABUIIHHEBIE
NyaabHOTO 3a/IaHUs MIPOEKTHBIE PEIICHHUS, U3TI0KEHUE MaTepralia apry-

MEHTHPOBAHHOE, MTOCIIE0BATEIbHOE, pPaboTa
odopmIIeHa TPAMOTHO
UTOIO: 50 MaxkcuMalIbHO BO3MOKHOE
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IIpome:kyTouHasi aTTecTalUsl 1O pe3yabTaTaM OCBOCHUS JHUCIHIUIMHBI B Ce-
MeCTpe MPOBOAUTCS B (hopMe ceMecTpoBoro sk3ameHa. dopma nmpoBeaeHNs dK3aMeHa —
MMCEMEHHAsI. DK3aMEHAIIMOHHBIN OWJIET BKIIFOUAET B Ce0s 3 TEOPETUYECKUX BOTPOCOB.
[Ipu omeHWBaHWYU CTYIEHTA HA 3K3aMEHE MPEToJaBaTeIb PYKOBOJCTBYETCS KPUTEPHSI-
MU, TIPUBEACHHBIMH B TaOJIHIIE 2.

MakcuMallbHOE KOJIMYECTBO OAJIJIOB 32 OTBET HA BOMPOC IK3aMEHAIIMOHHOTO OW-
JieTa 3aCUMTHIBACTCS CTYACHTY B ClIy4ae, €CJIU OTBET MOATBEPIKIACT BIIAJICHUE CTY/ICH-
TOM 3HAHUSMH B TIOJTHOM OOBeME y4eOHOU MpOTrpaMMBbl, MaTeprajl U3JI0KEH B JIOTHYC-
CKOH TIOCIIEZIOBATEIPHOCTH C BBIJCIICHUEM TJIABHOTO, COJIEPKUT TOUHBIC (DOPMYIHUPOB-
KH, COIPOBOXKIACTCS WLTIOCTPUPYIOIUMH CXEMaMH U PUCYHKaMu (TIpu HEO0OXOIUMO-
CTH).

B cnydae, ecnii 0TBET Ha BOIIPOC HE B TIOJTHOM MEpe OTBEUAeT MPUBEICHHBIM Tpe-
OOBaHMSIM, CTYJCHTY 3aCUMUTHIBACTCS KOJMUYECTBO OaiuioB, paBHoe 5. [Ipu oTCyTCTBHM
MIPaBUIILHOTO OTBETA HA MTOCTABJICHHBIN BOMIPOC CTYACHT moaydaeT () 6amios.

Tabnuia 2 — Pacnpenenenue 0aiaoB MO CEMECTPOBOMY SK3aMEHY

dopma KOHTPOJIA MakcumainbHO
BO3MOJKHOE€ KOJINYECTBO 0aJlIOB
OTBeT Ha BOIPOCHI 3K3aMEHa- Bormpoc | 15
IIUOHHOTO OHIIeTa BOIIpOC 2 15
BoIpoc 3 20
NUTOI'O: 50

HToroBasi oueHka onpeaeisieTcsi IyTeM CyMMHUPOBAaHHS KOJIMYECTBA OaJIOB IO
pe3yabTaTaM TEKYIIEro KOHTPOJISA U KOJUYECTBA OAJIJIOB MO Pe3yIbTaTaM CEMECTPOBOTO
sK3aMeHa. MakCcHMaJbHO BO3MOKHOE KoJnyecTBO 0ai1oB — 100.

[Tonyuennas onenka no 100-0aJTbHON MIKaJIe OMPEAEISIeT OIEHKY MO0 rocyaap-

ctBeHHOM mkajie u mkaie ECTS:

Cymma GamioB Ouenka Ouenka
no 100-6aypHOM 1mKae no mkane ECTS 10 TOCYIapCTBEHHOM IIKAJIe
90-100 A OTau4HO
80-89 B X
75-79 C opoto
70-74 D v
60-69 E JIOBJICTBOPHUTEIHHO
35-59 F He
034 o YIIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEIBLHBIM MOBTOPHBIM M3YYCHHUCM NUCIUILINHBI.

4.4 IlpuMep TeKylIero onpoca Ha NPAKTHYECKHUX (CEMUHAPCKMUX) 3aHATHSAX

U J1a00paTOpPHBIX padoTax

Ha mpumepe temsl «IIpoexTupoBanue Moaenu HaHOCTPYKTYphl. Beibop popmara

npcaAcCTaBJICHUA MOACIIN):

1. Yro Ha3pIBatOT MOJEIIBIO HAHOCTPYKTYPbI?

2. Ot yero 3aBHCHUT (OPMAT IPEICTABICHUS MO HAHOCTPYKTYPHI?

3.Ha3zoBure cymecTByromme GpopMaTsl IPeACTaBICHUS MOJIENIeH HAHOCTPYKTYP.

4. B Kakux ciydasx He 11eJIecCO00pa3HO MPUMEHATh OMHAPHBIN GopmaT?

6. Kakue cymecTByroT 351eMEHTapHbIE TUIIBI HAHOCTPYKTYP?

7. Kak 3aBucut BBIOOp (hopMaTa Monenu HAHOCTPYKTYP Ha CKOPOCTh OOpaOOTKM BBIYUCIIH-
TEJIbHON CUCTEMON MOJIENH B X0/JI€ KOMIIBIOTEPHOIO IKCIIEPUMEHTA?
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4.5 KypcoBoe npoeKTHpOBaHUe
KypcoBoe npoektupoBanue B yueOHOM IJIaHE HE 3aIJIAaHUPOBAHO.

S PEKOMEHAYEMAS JIUTEPATYPA
I OcHoBHas JuTepaTypa
1. PeoxonkoB JI. Y. u np. Hanomarepuansl: yuebHoe nmocobue. — 2-e uza. — M.:
BMHOM, 2012. — 365 c. http://ed.donntu.ru/books/cd6015.pdf
2. Cy3nanes W.I1. Hanotexnonorus: pu3nKo-XUMHUsi HAHOKJIACTEPOB, HAHOCTPYK-
Typ M HaHoMmarepuaioB — (2-e wu3n.). — M.: JlubGpokom, 2019. — 589 c.
http://ed.donntu.ru/books/cd6035.pdf
II TonosiHuTEILHAS JHMTEpaTypa
3. AngpueBckuit P. A. OCHOBBI HaHOCTPYKTYpPHOTO MarepuaioBencHus. Bos-
MOXHOCTH U mnpoOnembl: MoHorpadus. — M.: BMHOM, 2012. - 252 vc.
http://ed.donntu.ru/books/cd6025.pdf
4. Kob6ascu H. Benenune B Hanorexnoaoruw. — M.: BUHOM, 2018. — 134 c.
http://ed.donntu.ru/books/cd6045.pdf

6 YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHBI
Y4eOHO-MeTOAMYECKHE U31aHKs, paspadoTanHbie B JloHHTY:

5. Meroauyeckue peKoMeHAauu JJisl MPOBEACHUS J1abOPaTOPHBIX padOT MO JIUC-
nuIinHe «HaHOTEeXHOIOTuY U HaHOMAaTepHUalbl» : sl 00y4aroluxcs Mo HanpaBJIeHU-
am noarotoBku 09.04.04 «IIporpammuas unxenepusi», 09.04.03 «lIpuxnagnas uadop-
Matukay, 27.04.03 «CuctemMHbI aHaIU3 U ynpaBlieHHe» Bcex (Gopm oOyueHus [Dnek-
tpoHHBIN pecypc] / TOYBIIO «IOHHTY», kad. npukiagHoil MaTeMaTUKU U UCKYC-
ctBeHHOrO MHTEILIeKTa; cocT. K.H. Edpumenko. — onenk : JOHHTY, 2022. — 1 daiin.
— CucreM. TpeboBanus: Acrobat Reader (1octyn uepe3 TMUHbBIN KAOUHET CTYJICHTA).

6. MeTonnueckue peKOMEHAAIMU K BHIMIOJIHEHUIO UHAWUBUIYATBHOTO 3aJaHus 10
mucuurinae «HaHOTeXHOMOrMM U HaHOMaTepuasbl» Bcex (GopM oOydeHus : st 00y-
yaomuxcss no HanpasiieHUsM noarotoBku 09.04.04 «IIporpamMHas MHXKEHEPUS,
09.04.03 «IIpuknannas uadopmatukay, 27.04.03 «CucteMHBbIN aHaNW3 U yIPaBICHUE)
Bcex GopMm oOyuenus [Dnexkrponnbit pecypc] / TOYBIIO «/IOHHTY», kad. npuknan-
HOM MaTeMaTUKU M UCKyccTBeHHOro mHtesuiekrta; cocT. K.H. Edbumenko. — Jlonenx :
JIOHHTY, 2022. — 1 ¢aiin. — Cucrem. TpeboBanus: Acrobat Reader (moctym uepes
JUYHBIN KaOWHET CTYJICHTA).

7. Mertoauyeckre pPEeKOMEHJAIMU IO OpPraHu3alldd CaMOCTOATEIbHOU pabOoThI
CTYJIEHTOB Mo AuciuIuinHe « HanoTexHonoruu u HaHOMaTepUaIbly : 711 00y4aroIUXCs
o HarpasiieHuaM noarotoBku 09.04.04 «IIporpammuas unxenepus», 09.04.03 «Ilpu-
kianHas uHopmaruka», 27.04.03 «CuctemHblil aHanu3 U ymnpaBieHue» Bcex (opMm
oOyuenusi [Dnektponnbiii pecypc] / TOYBIIO «IOHHTY», xad. npukiannoit mate-
MAaTHKH U UCKycCTBeHHOTro mHTemekTa; coct. K.H. Edumenko. — Jlonenk : JIOHHTY,
2022. — 1 ¢aiin. — Cucrem. TpeboBanus: Acrobat Reader (moctyn uepe3 NUUHBIA KaOu-
HET CTYJIEHTA).

JIEKTPOHHO-UH(OPMALIMOHHBbIE PeCYPChI
OBbC JJOHHTY — http://donntu.ru/library .
OBbC IPR SMART - http://www.iprbookshop.ru.



http://ed.donntu.ru/books/cd6015.pdf
http://ed.donntu.ru/books/cd6035.pdf
http://ed.donntu.ru/books/cd6025.pdf
http://ed.donntu.ru/books/cd6045.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
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7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI

7.1 JIeKMOHHBIE 3aHATHUSA

VYuebnas aynutopust Nel1.406, yueOnsiii kopnyc 11, nis npoBeneHus JIEKIU-
OHHBIX U MPAKTHYECKUX 3aHATHUI, TPYIIOBBIX U UHAUBUAYAJIBHBIX KOHCYJIbTAIlUM, Te-
KYILIETO KOHTPOJISI U MPOMEXKYyTOUHOW arrectauuu. Crernuain3upoBaHHas MeOeb:
JI0OCKa ayAuTOpHAasi, mapThl, cTONbl.. OO0OpyI0BaHME: MOOUIIBHBIM KOMIBIOTEP Ha 0asze
nporeccopa Intel Core ¢ monynem Wi-Fi — HoyTOyK; MapumpyTtuzatop Wi-Fi TP-LINK
54Mbps. JlemoHcTpalimoHHbIE CTEHABI U TakaThl. [IporpammHoe obecrieueHue: 7-zip
(6ecrutatnas nuinensus); Adobe Acrobat Reader DC (GecrmatHas nuuensusi); Far
Manager (6ecrnatnas nuinen3us); LibreOffice 4.3.0 (6ecrinatnas nuuensus); Mathcad
15 (6ecruatnas nunensus); Matlab R2015b (6ecrinathas nuuensus); Microsoft Office
2007 Professional (OecruiatnHast nuuensus), WinDjView (OecruiatHasi NuUIIEH3UA);
WinRAR (6ecninatHast nunensusi); Opayszep Mozilla Firefox (munensus MPL
2.0).MynbpTUMEIUIHBIN TPOSKTOP, SIKPaH.

7.2 JTabopaTopHbIE 3aHATHUA

VYuebnas ayautopus Nell.411, yueOubiii kopnyc 11, ais npoBenenus nadbopa-
TOPHBIX W MPAKTHYECKUX 3aHATHI, TPYNIMOBBIX U HUHAUBUAYAIBHBIX KOHCYJIbTAllUM,
TEKYIIEro KOHTPOJISI U MPOMEXKYTOUHOU arTectanuu. Cnennain3upoBaHHass MeOenb:
JI0OCKa ayJIUTOpHasi, mapthl, cToibl. OOOpyI0BaHUE: CTAllMOHAPHBIE KOMIIBIOTEPHI Ha
0aze IntelCode 2Duo E4500 2200 Mhz; mapupytuzatop Wi-Fi TP-LINK 54Mbps.
JleMOHCTpaIlMOHHbIE CTEH/IbI U MJIAKATHI.

[IporpamMHoOe obOecnieuenue: omnepanuonHas cuctema Microsoft Windows XP
Professional (akagemuueckass muunensusi); .NET Micro Framework Porting Kit v3.0
(uuen3ust MSDN AA u Vmware AP); 7-zip (6ecrinatHas nuien3usi); Adobe Acrobat
Reader DC (6ecnnatnas nuuen3usi); Far Manager (6ecruiatHas nuien3sus); LibreOffice
4.3.0 (6ecrimatHasa nuneH3us); Mathcad 15 (Gecrnmatnast nunensus); Matlab R2015b
(6ecrutatnas nuuensus); Microsoft Office 2007 Professional (GecrinaTHas auueH3us);
WinDjView (6ecruiatnass nuuensusi); WinRAR (OGecrnatHast nuieH3us); Opaysep
Mozilla Firefox (nmuuen3ust MPL 2.0).MynbTuMeUHBIN TPOEKTOP, SKPaH.

7.3 CamocTosiTe/ibHas padoTa

[ToMerieHuss AJisi CaMOCTOSITEIBHOM PabOThl C BO3MOKHOCTBIO MOAKIIOYEHUS K
cetu "MnHTepHer" u oOecrieueHUEM JOCTyNa B JJIEKTPOHHYIO HHGOPMAIIMOHHO-
0o0pa3oBaTeNbHYIO CpeAy OpraHU3allii: YATalIbHbIE 3aJibl, yueOHble Kopiyca 2, 3. Bee
MOMEIIEHUSI 000PYA0BaHbl KOMIIBIOTEPHON TEXHUKOUN ¢ BO3MOKHOCTBIO MOJKIIOYEHUS
Kk cetu «MHTepHeT» M obecrnedyeHueM JOCTyHa B BJIEKTPOHHYIO HH(OpPMAIMOHHO-
obpazoBartenbHyto cpeny (QMOC JJOHHTY) u 251ekTpoHHO-O0UOIMOTEYHYIO CUCTEMY
(OBC IPRbooks), a Tak:ke ¢ BO3BMOKHOCTbIO HHAUBUAYAILHOTO HEOIPAHUYEHHOTO J10-
ctyna obyuarouuxca B 9bC u OUOC nocpencreom Wi-Fi ¢ nepcoHanbHbIX MOOUIIb-
HBIX ycTpoicTB. [IporpammMHoe obecrieueHue: onepauonHas cuctema Alt Linux (u-
nensuss GNU LGPL); LibreOffice 5.3.4 (nmuuensus GNU LGPL, oGuiecTBeHHas u-
nen3uss MPL 2.0); 3arpy3uuk omnepaunonnoi cuctembl Grub loader for ALT Linux
(munensus GNU LGPL v3); 6payzep Mozilla Firefox (nmunensus MPL 2.0); cuctema
ynpasienuss kKypcamu Moodle (Modular Object-Oriented Dynamic Learning
Environment, munensus GNU GPL).
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