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1. OEJb OCBOEHUSI AU CITUTIINHBI
Vsysenne quenunmmnel «MozenupoBanye U NpOeKTHPOBAHHE B HAHOTEXHONOTHSIX) cTy-
ACHTAMH HANPABIICHUS MOATOTOBKH «HaHOTEXHONOTMH B MHUKDPOCHCTEMHAS TEXHUKA» IIPEIIONa-
TacT U3y4eHHe (PCHOMEHOIOTHIECKHX TeOpHi i anammsa sGheKToB B TBEPABIX TENAX, 3HAKOM-
CTBO C MaTeMATHHCCKUMU MOJEIAMU U (QOPMaIU3MOM [l BBITOJIHEHHS PACUETOB NPH PELICHHH
KOHKPETHBIX TEXHHYCCKUX 3314, CBA3AHHEIX C NPAKTHYECKHM NPHMEHEHHEM HAHOMATEPHAIOB,
COBEPIICHCTBOBAHIE HABBIKOB IIPOrPAMMHPOBAHHS M MATEMaTHIECKOTO aHAU3a JUTS IOCTPOCHHUS
MOJIeJIEH IIPOLIECCOB HAHOTEXHOJIOTHH.
Iean10 OCBOCHHUS NUCIHUIIIMHEL ABJISETCS H3y4eHHE Ga30BHIX IPUHIKIIOB JJI MOJIETHPO-
BaHI IIPOIECCOB B HAHOCHCTEMAX, & TAKKe CIIOCOGOB MX KOHCTPYHPOBAHHS C IOMOIIEIO CPEACTE
ABTOMaTH3UPOBAHHOIO IIPOCKTHPOBAHHUSI.
3agaun AUCHUIIHHBI:
® H3YYEHHE CIO0COO0B MOJENBHOTO NPEACTABIEHNS ¥ BU3YaH3aLHH HAHOCTPYKTY], TIPOLIECCOB
UX GOPMHPOBAHUS H CHCTEM HA HX OCHOBE,
® 3HAKOMCTBO CO CIIOCOOAMM MIPOEKTHPOBAHUA YCTPONCTB M KOMIIOHEHTOB CHCTEM B HAHOTEX-
HOJIOTHH,

2. MECTO JUCHHUILJIMHBI B CTPYKTYPE OIIOII BO

Aucummna «MogenupoBanie W TPOEKTHPOBAHHE B HAHOTEXHOJOTHIXY» OTHOCHTCH K
AMCHHIUIMHAM 110 BEIOOpY BapuatuBHOM yacty OITOIT moaroTosku OaxalaBpOB 10 HAIPABIECHHUIO
«HaHOTeXHONOTHH U MUKPOCHCTEMHAS TEXHHUKAY.

UsyueHne NUCIUIUIMHLI NMpEANOaraeT HATHYHE (pyHmaMEHTANBHEIX 3HAHWI, KOTOpHIE
(bopMHpYIOTCS y CTYNEHTOB IIPH H3yUCHHH IpEeNIeCTBYIOMUX JUCHUILINH: «Dusnka», «MaTtema-
THKa», «OCHOBEI KpucTamorpadum», «MarepruanoseneHne HAHOCTPYKTYPHPOBAHHBIX MaTepua-
noB», «BBenenue B HaHOTEXHOMOTUION, «KBAHTOBAS U CTATHCTHYECKAS buzuKar.

3HaHNs, IOTyYEHHEIE B PAMKAX H3YYeHHS TAHHOM JUCLMITHHEL, MOTYT OBITH IPUMEHE-
HBI IIPA H3YHCHUH JPYTHX CNCUHATBHBIX JUCIUILINH 10 HAIPABIEHHIO TIOATOTORBKH, 4 TaK)Ke npu
BBIMOJTHEHHH BBITYCKHOW KBATM(UKAMOHHON paGoTEL

3. KOMIIETEHIINHA OBYYAIOIUIET' OCSI, ©°OPMUPYEMBIE B PE3YJIBTATE OC-

BOEHUWSA TUCHHUILIVHBI (MOJIYJIST)

B nponecce ocBoeHus NaHHOMN JAUCIUTIIMHEL CTY/EHT (hopMHpYET ¥ IEMOHCTPHPYET Clienyto-

1iie NpodecCHOHaNBHEIE KOMITCTCHITHH:

1) TOTOBHOCTBIO MPUMEHATH COBPEMEHHEIC CPEACTBA BEITONHEHHS U PENAKTHPOBAHUS H30-
OpakeHHI W YepTeKeil B MOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM TOKYMEHTALUH
(OIIK-4);

2) cmocOGHOCTBIO HCIIONB30BaTh OCHOBHBIC [IPHEME 00paboTKK U TPEeNCTaBICHUS 3KCIIEPH-
MEHTaNbHBIX JaHHBX (OITK-5);

3) CIIOCOGHOCTRIO YYHTHIBATL COBPEMEHHbBIE TEHEHIHH Pa3BUTHA 3NEKTPOHUKH, U3MEPH-
TENbHOH ¥ BEIYMCIUTENBHON TEXHHKH, HH()OPMALHONHBIX TEXHOTOTHI B CBOEH mpodec-
CHOHANBLHOH nesrensHocTH (OTTK-7);

4) CIOCcOGHOCTHIO HMCIIONB30BATH HABBIKM PaGOTHI ¢ KOMIIBIOTEPOM, BIAJETh METONAMHU HH-
(bOopMANHOHHBIX TEXHONOTHI, COGTIOAATH OCHOBHBIC TpeboBanus HHpOPMAMOHHOH 6e30-
nacuocty (OITK-9);

5) CmOCOGHOCTEBIO IIPOBOMMTE (PU3HKO-MATEMATHIECKOE MOJIEINPOBAHUE HUCCICTYEMEBIX TIPO-
LECCOB HAHOTEXHOJIOTUH M OOBEKTOB HAHO- U MHUKPOCHCTEMHOM TEXHHUKU C MGINOJNB30BA-
HHEM COBPEMEHHBIX KOMIBIOTEPHBIX TexHOIormH (ITK-1).

B pesynbrate 0CBOCHMS JUCHHIIHHET 06YYarOIIMICS TOMKEH JNEMOHCTPHPOBATH CIIEIYIO-
IIHe Pe3yJIbTaThl 00pa30BaHuUs:
1) 3HaTh: KOHEUHO-PA3HOCTHEIE CETOUHBIE METOEL, UCIIOJIE3yEMEIE B MOJIETAPOBAHUH, METOS [TO-
TCHIMAA NTIOTHOCTH, METOJ IUCKPETHOTO MOJIEIMPOBAHHS YIIAKOBOK JUTA MOJIETHPOBAHMIS
CTPYKTYpoOoOpa3oBaHms HAaHOKJIACTEPOB, OCHOBEI METOAA KOHCUHbIX 9JIEMEHTOB, IPUMEHUTENILHO
K cucremaMm Moaenuposanus. (OITK-7).



2) YMeTb: cTpoUTh (JOpMATBHBIE MATEMATHYCCKIE MOZeNH peanbHBIX OOBEKTOB Ha OCHOBE SKCIIe-
PUMECHTAIBHOTO MCCIIEN0BAHMS UX XAPAKTEPUCTHK, IPHMEHSTh YACICHHbIE METOIE] IIPH UCTIOJb-
30BaHUM MoJieNel - U hepeHnuaTbHEX YPABHEHHH 1 UX CHCTEM, 3IeMEHTOR TEOPHHU IPYIII U
Teopuu rpados. (OIIK-5, TIK-1).

3) BrazieTs: MeTOaMH KOHCTPYHPOBAHHMS MaTeMATHICCKUX U KOMIBIOTepHEIX MoJieneit (OITK-4,
OIIK-9).

4. CTPYKTYPA U COJEP)KAHUE JAUCHUITITHBI (MO LY JIST)
O6mas TpyR0eMKOCTS AUCITUIUINHEL COCTABIIIET 7 3aUeTHEIX SIUHULL, 252 qacos.
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1 | Mogenupyromue Pepitunr-
IIPOTrpaMMEI KOHTponib Nel,
CpenCTRa. 611530 |- 30 | 30 72 00/67% | Pejirpur-

KOHTpoJb No2
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P p 16- o, | PeHTHHT-
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HAHOCTPYKTYD.
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COJAEPKAHUE NUCUHUIIINHEBL
JIEKIITUN
Pasnen 1. Mogenupyromue nporpamMmer u CpencTBa.

1.1. BeIMmCIHTENBHEIN 3KCIIEPUMEHT KaK OCHOBA KOMIIBIOTEPHOTO MOJENHPOBAHUSA. MaTemaTH-
UCCKHE MOJIENH U MX Knaccudukanus. (24.)

1.2. Kpaesele 3anaun MaTeMaTHUeCKON GU3HKA KAK MATEMATHIECKAS OCHORA KOMITBIOTEPHOTO
MoJaenupoBaHus. (24.)

1.3.IIoHATHE O YHCIIEHHBIX METOAX PeLICHHS KpacBhIX 3ana4. [lonarue o meroge Monte-Kapiro.
(2u1.)

1.4.®ynnamMenTanbHas CHCTEMA YpaBHEHHH (hM3KKHM IIONyIPOBOAHUKA U PA3JIAYHEIE CHCTEMEI
Mozeniel Ha ee ocHose. [luddysnonno-apeiidhoroe u KBa3HIUIPONUHAMUYECKOE IpUBIIHIKe-
Hus.(44.)

1.5.I'paHUYHEIE YCIIOBHSA B YHCIICHHEOM MOJICITMPOBAHUH NOJIYIIPOBOTHUKOBEIX CTPYKTYp [Tomy-
IPOBOTHUKOBEIE HU3KOPA3MEPHEIE CTPYKTYPEL. (24.)

1.6.0cHOBHEIE METOBI peILeHAs KOHEUHO-PA3HOCTHEIX YPaBHEHHH MOJYIIPOBOAHAKOBBIX CTPYK-
Typ: Meton HetoTona u cxema ['ymmens.(4u.)

1.7.MeTon KOHEUHBIX 7IEMEHTOB KaK OCHOBHOMH MaTeMaTHIeCKUi anmapar CHCTeMEI IpHGOPHO-
TexHonoruaeckoro CAIIP SenTaurus. (2u.)

1.1.Yncnennsie METOABI KBAHTOBOM XuMuUK. MeTo dyHKIMOHANA TIIOTHOCTH. (24.)

1.2. Metoxer MmostenupoBanus pocTa HAHOCTPYKTYP. (24.)

1.3.Meton nuckpeTHoro MogeHpoBanus pasbuenuit u ynakoBok. (44.)

1.4.MeTo/1br MOAETHPOBAHHS KBA3SHKPHCTAIOR 1 (hpaxranbHpIX HAHOCTPYKTYp. (24.)

1.5.0cHOBHBIE IOHSTHS TEOPHY POCTA KBAHTOBBIX TOUCK. Busyanusarms npouecca pocra.



1.6. KoMIbrOTEpHBI «HAHOCKOITY: MOJETHPOBAHHE pocTa JUIIIEKTPUKOB (S) U MOIYIPOBOAHUKO-
BBIX HaHOKIacTepoB (Ci4Hjg). (2u.)
Pasnen 2. IIpoexTnpoBanue cucreM Ha ocHOBe HAHOCTPYKTYD
2.1. TIpoekTrpoRaHHe PaIHOTEXHUYECKHX HAHOANEMEHTOB I HAHOCHCTEM, (24.)
2.2. TlpoexTrpoBaHue HENEPUOIUUESCKIX CBEPXpENIETOK. (24.)
2.3. OmeKkTponMHAMEYECKOE MOJETHPOBAHHE 1 IPOCKTHPOBAHUE (HPAKTAJIBHEIX AHTEHHBIX CHC-
TeM. (24.)
ITPAKTUYECKUE 3AHATHUS
Tema 1. [TpubopHo-TexHONOTHYECKOE MoJieupoBanue, (24.)
Tema 2. Permenne 3anagy MeTomom Momnre-Kapro. (4u.)
Tema 3. Kunetudeckoe ypaBHeHHe, METOJ MOJIEKYIIPHOM IUHAMUKY, YPaBHEHUS
KBaHTOBOH TUHAMUKY (24.)
Tema 4. I'paHn4HEIE YCIOBHS B YHCIEHHOM MOZACTHPOBAHNH HOIYIIPOBOAHUKOBBIX CTPYKTYD Ilo-
JyIPOBOJHUKOBEIE HU3KOPa3MepHEIE CTPYKTYpBL.(24. )
Tema 5. [Tpumeps! mpumenenns metona Horotona i cxempr I ymMMens (24.)
Tema 6. Meton KOHEUHEBIX IeMEHTOB. (44.)
Tema 7. Meton dynkuponana motHocTH. (41.)
Tema 8. . Kputepnii cymecTsoRaHMs YIaKOBKH. BeIG0op AuCKpeTHOTO MpoCTpaHCcTBa B MOETHPO-
BaHMH POCTA CTPYKTYP (21.)
Tema 9. MeToa INCKPETHOTO MOIETMPOBAHS pasbueHni ¥ ynakoBOK (IBYMEDHLI cryuaif) (2u.)
Tema 10.Meton AMCKPEeTHOro MOAEMHMPOBAHMS pasOHCHHUH M YMaKOBOK (TpexMepHEHIH cirydaif)
(2u.)
Tema 11. MeTonsr MomenupopaHus KBAa3UKPHUCTAIIIOB U (PaKTALHEIX HAHOCTPYKTYD (44.)
Tema 12. Pacuer KOMIOHEHTOB PaTHOTEXHHIECKIX MHKpPO- ¥ HaHOCXeM (44.)
Tema 13. KorCTpyrpoBaHue CBEPXPEIIETOK HA OCHOBE KBAHTORLIX TOYEK. (24.)
JIABOPATOPHELIE PAEOTEI
1. MeTone! MoneKyIApHON TUHAMUKH 44,
2. Merox KOHEUHBIX 37eMeHTOB. 44,
3. Metox dyHKIHOHANA IOTHOCTH. 41,
4. MeTon MCKPETHOrO MOMIENMPOBAHHUS (CTPYKTYpooOpa3oBaHne OpraHHYeCKuX IIOJTYITPOBOTHH-
KOB). 4y,
5. Merox nuckpeTHOro MoaenupoBaHys (CTpyKTYypoOGpasoBaHye MUINEKTPUKOR Ha npuMepe ce-
pEI). 44,
6. Tlosmyuenue pa3sGueHNs Ha MONEKYISIPHELE TIOJH3/IPEI, KNACTepPU3alusl TBEPAOTEIBHEIX CTPYK-
TYP B METOJIE IUCKPETHOTO MOACTUPOBAHNE. 41.
7.
8. IlomyyeHne quarpamMm HaIpaBIeHHOCTH aHTEHH ¢paxransroro Tuma metogamu CATIP, 4u.
9. COopka reTepoCTpyKTyp 1 CRepXperIeTok meTonamu CAIIP, 4y,

5. OBPA30OBATEJIBHEBIE TEXHOJIOTUH

B pamkax neKknuoHHOrO Kypea:
5.1. AKTHBHEIC H MHTePAKTHBHbIE (JOPMBI o0y4uenns
C uensio GpopMEPOBAHUSI U PasBHTHS IPO(ECCHOHANBHBIX HABEIKOB CTYICHTOB B ydeOHOM mpo-
Lecce HCMONMB3YIOTCS aKTUBHBIC U HHTEPAKTUBHEIE (DOPMEI IPOBENCHUS 3aHSITHI B COMETAHUE C
BHEAYTOPHOH paGoTOH: (KOHTPOJBHEIE ayMTOPHEIE paGoTEL MHIVBUTyaIbHEIE NOMALIHUE pa-
60TEY).
5.2. CamocTrosTeTbHASI paBOTa CTYAEHTOB
CamocrosTensHas (BHeayauTopHas) paGoTa CTYZCHTOB BKIIIOYACT 3aKpEIICHHE TeOPETHYECKOrO
MaTepuala Ipyu IOArOTOBKE K BBITOJIHEHHMIO UHMBHMAYaIbHON momamHel paGoTsl, K [paxkTuie-
CKuM 3aHATHAM. OCHOBA CAMOCTOATENILHON PaGOTEI - H3yUeHHE JUTEPATYPEL IO PEKOMEHI0BAH-
HBEIM UCTOYHHKAM W KOHCIIEKTY JIEKITHIA.
3.3. MynbTuMeauiiHbIe T€XHOJ0THH 06yyeHusT



HekoTopble u3 NEKUMOHHBIX ¥ IPaKTHYeCKUX 3aHsTHil IPOBOIATCS B BUAE IPE3CHTALUMN B MyITb-
TUMEIMHHON ayIUTOPHH ¢ HCIONB30BAHHEM KOMIBIOTEPHOTO npoekTopa. CTyaeHTaM mpemoc-
TaBIACTCA KOMIBIOTEPHEII KypC JIEKITHA.

5.4. PeliTHHr-KOHTPOTH

PeHTHHT-KOHTPONb IPOBOAMTCS TpH pasa 3a cemecTp. OH NpeAnonaraeT OUeHKy CyMMAPHBIX GaJl-
JIOB 110 CIICIYIOMM COCTABIIOMUM: GATEl Ha KOHTPOIBHEIX 3aHSTHSX, KAUECTBO BLIIOJIHCHUS
AOMAIIHUX THIOBBIX 38J[aHHUH, PACCMATPUBAEMBIX HA NPAKTHYUCCKUX 3AHSATHSX. Pacnpenenenue
0aJIIOB 10 KOHTPOIBHEIM MEPOIIPHSTHIM OHPENENAETCS ICKTOPOM, BEAYIIUM IUCLUILIHHY.

6. OHEHOYHBIE CPEACTBA JIJISI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
INPOMEXXYTOYHOU ATTECTAIIAU 110 UTOTAM OCBOEHMSI IUCIUILIH-
HbI 1 YYEBHO-METOAUYECKOE OBECHEYEHUE CAMOCTOSITEJILHOM
PABOTBI CTYIEHTOB

6.1. Dxzamen ANHOHHLIE BOIIPOCHI

1. Maremaruieckue MOLeny 1 uX Kiaccu(rKammy,

2. KpaeBsle 381240 MaTeMaTHYECKOH bu3uKy.

3. Yucnennsle MeTomsl. MeTon MomnTe-Kapio.

4. HMuddysuonHo-mpeiihosoe u KBasHIHIPOTUHAMHUIECKOE TPUOIIMIKEHHUS.

5. T'pannuHBIe yCIOBUS B YHCIEHHOM MOJCIUPOBAHUH ITOTYIIPOBOJHUKOBEIX CTPYKTYp.

6. Komewno-pasHOCTHBIE ypaBHEHHS [IOJYITPOBOJIHUKOBEIX CTPYKTYp. MeTox HeroToHa u ¢cxema
I'ymmens.

7. MeroJ KOHEYHEIX HIEMEHTOB.

8. Merox GyHKIMOHANA ITOTHOCTH.

9. Meros TUCKPETHOrO MOIETHPOBAHHS.,

1

0. [Tony4enne pasz6uenns na MOJICKYJIAPHBIC ONUIPEI, KIIACTEPU3aLHs TREPAOTEIBHEIX CTPYK-
TYp.

11. JluarpamMme! HalpaBiIeHHOCTH aHTEHH (paxTansHOrO THIIA.

12. C6opka reTepocTpyKTyp cBepxpemeTok metonamu CATIP,

6.2. BOHDOCBI Del\/'ITI/IHl"-KOHTDOJIH

PeiitnHr-konrpoas Nel

1. Maremarnueckne Mozenn u ux KTacCU(UKAIIIH,

2. Kpaessle 3an1aun MaTeMaTHyecKoi Guznku,

3. Yucnernsle meTomsr. MeTon MonTe-Kapio.

PeliTunr-xonTpoas Ne2

1. Mupdysuonno-npeiidoroe u KBasSUTHAPOJUHAMHUYECKOE IPUOIINIKCHHUSL.
2. HncneHHO® MOZEIMPOBARHE TI0TYIPOBOAHHKOBBIX CTPYKTYD.

3. Merox HerotoHa u cxema I'ymmens.

PeiiTunr-courposas Ne3

1. Meton KOHEYHEIX 31eMEHTOB.

2. Metox dhyHKIMOHATA ITOTHOCTH.

3. Merox muckpeTHOrO MOZIEITUPOBAHMUSI

6.3. Bonpock! LISl KOHTPOJISI cCAMOCTOSITEIbHOI paboThI:

1. IMonyuenue pazbuenns na MOJICKYJIAPHBIC IOMUS/PEI, KITACTEPU3AINS TBEPAOTENBHBIX CTPYK-
Typ.
2. TnarpaMMbl HAOPABICHHOCTH AHTEHH bpaxransHOro THIIA.
3. Cbopka reTepocTpyKTyp 1 cBepxpemerox Metomamu CAIIP,

0.4. [TpumeprbIe TEMbI KYPCOBLIX PAGOT:
1. ®usuko-maremariveckue Momeu PaHOIICKTPOHHBIX KOMITOHEHTOB: PE3UCTOPEI, KOH/ICHCA-
TOPEBL, MHIYKTUBHOCTH, IUO/BI, TPAH3UCTOPEI, TPaHC(HOPMATOPEI, KOMMYTALHOHHEIE IHHUH,




2.

4.

QU3NKO-TEXHONOTHIECKHE ¥ TOMONOTMYCCKAS MONETH SIEMEHTHON 6ashr HHTETPATbHBIX
MHKPOCXEM: MOACIUPOBAHNE Oa30BBIX TEXHOIOTHYECKHX OMEPaIlHil, AHATUTHIECKOE OIHCa-
HHE (parMeHToB Ga30BEIX GHIONSAPHBIX H YHHIIONSAPHEIX CTPYKTYp, 3¢ (ekThl MaciTabupo-
BaHUSA.

Metoauxka pacyuera SKBUBANEHTHEIX MEXaHIUECKHX [IapaMeTpoB MeMOpPAH CIOKHON TOMOJIO-
THH JUIA 3NIEMEHTOB MUKPOCUCTEMHOM TEXHHKH.

IIpoekTrpoBanye CEHCOPHBIX U AKTIOATOPHEIX 3JIEMEHTOB.

7. YYHEBHO-METOJIMNYECKOE 1 HHO®OPMAIIMOHHOE OBECIIEYEHUE INC-
HUTUTHHBI
OcnoBHasn jtuTepaTypa:

1.

Beenenue B pemronanodoronuky. OyHzaMeHTATEHEE OCHORBEI 1 JIa3epHEIE METOABI YIIPaR-
JIACMOTO MOJIyHeHHS ¥ AMarHOCTHKH HAaHOCTPYKTYPUPOBAHHEIX MATCPHAIIOE: y4ebHOoe moco-
6re/ C.M. ApakelisH 1 ip.— DIIeKTPOH. TEKCTOBbIE nanHble.— M.: Jloroc, 2015.— 744 ¢.
Hegosnnu B.K. Ksantosas ¢puswka u nanotexuonorus/ Hesomun B.K — ONEKTPOH. TEKCTO-
BeI€ faHHBIe.— M.: Texnocoepa, 2013.— 128 ¢.

Hzepxunckuit P.U. VpapHenus maremarnueckoit usukum: xype nexnumit/ Jzepxunckuii P.U.,
Jlorunos B.A.— DnekTpoH. TeKcToBEIE NaHHbE.— M.: MockoBckas rocynapcTeeHHas axa-
AEMHUS BOJHOTO TpaHcnopra, 2015.— 66 c.

Honosmmurensnas aureparypa:

1.

Huxynun K.C. Maremarmnueckoe MOAepoBanue B cucteMe Mathcad: Metomuueckue pexo-
MEHIAMUH 110 BEIIOTHEHHIO KOHTPOJIBHEIX paGoT 1o Kypey «KomrmeioTepHOE HHKEHEpHOE
monenuposarue»/ Huxymun K.C.— DIIeKTpoH. TeKCTOBEIe TaHHbe.~— M. : Mocxkogrckas ro-
CyAapCTBCHHAS aKaAeMHst BOJHOIO TpaHciopTa, 2009.— 65 c.

AgsepuenkoB B.J. OcHOBEI MaTeMaTHUeCKOro MOJICJTHPOBAHHS TCXHUUECKUX CHCTEM: ydeh-
Hoe mocobue/ Apepuerkos B.J., ®exopos B.I1., Xetiden M.JI.— DnekTpoH. TeKCTOBEIE
RaHHbIe.— Bpsuck: BpsAHCKU rocynapcTBeHHBIH TeXHIIeCKMi yHHBepcuter, 2012.— 271 c.
MeTtoner MaTemMaTHueckoit hu3uky: yuebHoe mocobue/ [O.B. T puHseB [U Ap.].— DileKTpoH.
TEKCTOBEIE NaHHBIE.— Tomck: ToMckuit rocynapeTBeH b YHUBEPCUTET CUCTEM YIPABICHHUS
U panro3NIeKTPOHUKHY, 311k KoHTenT, 2012.— 148 .

HHTepHeT-pecypcebr:

L.

8.

Kpucrannorpaduueckas u xpucrammoxummdeckas Gaza J@HHBIX 7151 MUHEpajioB U HX

CTPYKTYPHEIX aHAJIOTOB «MUHKPUCT»// Pexum JocTyma;
http://database.iem.ac.ru/mincryst/rus/
KemOpumxcunxii Gank CTPYKTYPHBIX JaHHBIX// Pexnm J0OCTyma:

http://webesd.cede.cam.ac.uk/client log in.php?first attempt=1
Benenwe B Teopuro Gynximonana miotaocTH/ Pesxiam JocTymna:
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JAUCITUTIIINHEI
JleKunOHREIE aynuTOpHY, OCHAIIEHHEIE JOCKON W IIEPEHOCHBIM MTPOEKTOPOM JIjIs IIpOBe-

ACHUSL 3aHATUH C IPHUMEHEHHEM KOMIBIOTEPHBIX TIPE3EHTAIHH 1 JEMOHCTPALMOHHBIX| POJIHKOB.
AYRUTOpUH JUIS IPOBENEHHUS TIPAKTHYECKUX H a0OPATOPHEIX 3aHATUH, OCHAIEHHEIE COBPEMEH-
HEIME TIEPCOHANBHEIMU KOMITBIOTEPaMHE, 00heTHHEHHBIMHA B JIOKATHHYIO BLIchnHTeJILHMo CETh U
YKOMIITEKTOBAHHLIME HEOOXOAMMBIM CHCTEMHBIM U NIPHKIATHBIM NIPOrpaMMHBIM obecIieueHreM,



IIporpamma cocrasnena B cooTBeTcTBHH ¢ Tpebosarusmu OI'OC BO 1o HAIPaBICHUIO TTOATO-
TOBKY 28.03.01 HaHOTeXHOIOIHI ¥ MUKPOCHCTEMHAS TEXHHUKA,
Pa6ouyto mporpammy coctasmn crapmmii npenofasatess kad). DullM Copikor K. A
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IIporpamma paccmotpena u onoOpeHa Ha 3acemaHun  kadeaper OullM —,

Mpotokon Ne 77 or 27 .04 /S rona /
3asexyromuit kadempoit C.M. Apaxkensin

QC{I/IO, TIO/IITHCE)

Pabouas mporpamma pacemorpena u onobpeHa Ha 3acenaHuu y4eOHO-METOIUYECKOH KOMMUCCHH

HanpasieHus 28.03.01

Mporoxon Ne /7 or p7 #% A rona /
[Ipencenarens xomuccuu C.M. Apakensn

@IO, IIOATHCE)

JIUCT IIEPEYTBEPKIEHUSI
PABOYEM ITPOI'PAMMBI AACIUTTIIIUHBI

Pabouas nporpavma omo6pena na 70/6 - Z0/7 yuebrprit rox
IIporokon 3acenanus kabenper Ne /ot ﬁﬁorom
3asenyromuii kadeapoit z ( /l/. /4 PALE/ Sy

PaBouas nmporpamma ono6pena na > V) Y4€eOHBIH ToJ1

IIpoTokon 3acenanus xabenpsr Ne 1 oT_F0.0%. JofF ona~",
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3asemyromuit kadenpoit

Pa6ouas mporpamma ono6pena na é /8- Ae/G %H

[TIporokon sacenanus xapenper Ne £ ot (29 09%
3aBenyromuit kadenpoit Cj . %WW /
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HBIH TOJ1
7

1.7 roma

Pa6puas nporpamma onobpena na /079 /2620 y
IIpatoxon 3acenanns xadenper No  /
3as¢nyrommii kadeapoit

C M. S isr

PaGoyas nporpamma ono6pena Ha y4eOHBII roj
Iporokon 3acenanus kapemper Ne oT roma
3asemyromuii kadeapoit

Pa6guas nporpamma ono6pena Ha y4eOHBIH Toj
IIporokon 3acenanns kabenper Ne oT roga
3asepyrommit kadeapoit




