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1. IL1EJ1114 OCBOEH1451,114CL1(1411J134Hbl
Ileasimn OCBOeHH51 AHCLIHHJ1HHbl «KomnbloTepnoe moileJinpoBanue» 51B.T15110TC51:

1. 110.11rIeHlie ripe,acTaariennm 06 OCHOBHbIX aKTYaJlbHbIX nanpaanenamx pa31314THA

KOMIlb1OTepHOF0 mo,aesinposannm B I1pHKJIa41-1bIX 3a,ua4ax.

2. MOTHBaL1H51 eTyaenToB K Bbi6opy CO6CTBeHHOF0 nanpan.nennm mcc.ae,aoriannii

npn BbIFIOJIHeHHH Har1H011 pa6oTbi H 110,LIFOTOBKe BbInyCKHOi KBaJ1H4/14KaLIHOHHOil

pa6oTbi.

3. Pa3BHTHe HaBbIKOB npeAcTaanema pe3YJIbTaTOB CBOerl pa6oTbi H ytiaCTI451 B

HarIH011 ,EUICKyCCHH.

2. MECT0,114C111111J114HM B CTPYKTYPE 011011 BO
Ancumn.rinna «KomnbloTepnoe mo/temnpoBanne» 51B1151eTC51 i1HCH1IIJIHHOrl 110

Bbi6opy 13apHaTHBHOil llaCTH 6.noKa 13.1 011011. 143y4enne ,E114CLIVITUIHHb1 npoxoamT B

IleTBepTOM cemecTpe, TaK KaK °Ha Aix1mm nomotib marncTpurry 03HaKOMHTbC5I C

coBpemeinibimH meTo4am14 KOMTIbK)TepHOF0 moaennposamoi, MO)KeT 11p141-0,L1HTbC51

eMy npn pa6oTe na,a BbIllyCKHOH KBa.T114HKa11140HHOil pa6oToti.

arni mytiemni Ancunnmanibi c rryaeHTbi ,LIOMKHbI o6sia,aaTb 3HaHH5IMH, yMeHINIAMH H

HaBbIKaMH 110 pa3pa6oTKe maTemaTnnecKnx M0JJ1C H MX nporpamMIlbIX peamn3ankni,

HOH14MaTb 6a3oBbie lipnnunnbi MO,LICJIHPOBaH1151, 13,51a,LIeTb coBpemeinibimn 513b1KaMH

nporpammnpoBannm H maTemaTmecKnM14 naKeTam14, o6naitarb 3HaH1451MH B 06J1aCTH

maTemaTntlecKoro anann3a, TaK14X KaK ,aynkkepenuna.abnoe, nnTerpanbnoe, maTpntmoe

metiliCIleH1451, Teopli g BepoHTHocTei H maTemaTutiecKaA CTaTHCTHKa, ,ancKpemag

maTemaTmKa, BbIlIHCJIIITeJ1bHa51 maTemaTnKa.

OcBoenne AHCLIHT1.11HHbI neo6xo,anmo Ansi npoxoKuenum cnemilommx npaKTHK

y9e6noro rulana: «Flpezumnomnam npalanKa», Bbniosnienne BbinycKnoil

KBaJIHItIHKaLIHOHHOA pa6oTbi.

3. KOMIIETEHL11414 OBYLIA10111EF005I, cl3OPMHPYEMblE B
PE3YJIbTATE OCBOEHM AHCIA1411J114Hbl

B pe3y.ribTaTe mytiennsi ,ancunnuninbi o6ytiaiouintioi )10J1)KeH OCB011Tb c.neaylontne
KomneTenunn:

clIOCO6HOCTb10 11p0BOAHTb 043HK0-maTemarmecKoe morlennponanne necriertyembix
nponeccoB HaHOTeXHOJI0F1414 H 0613e1CTOB HaH0- H MHKpoclleTemH011 TeXHHKH C

HCF1051b30BaHHeM coEspemembix KOMHblOTepHbIX TeXHOJI0F1411(11K-1).

B pe3ribTare OCBOCHH51 ,L1HC141411J114Hbl o6y4aionanksi ,{1011)KeH AemoncTpllpoearb
cne,apoLune pe3y.abTarbi o6pa3oBannm:

3naTb: ocnonnbie coBpememibie nanpannemni pa31311T1451 nplimaAnori maTemannal
H HIRPOpMaTHKH; maTemanNecKne meToLtm moaennpoBannsi (UK-1).

YMeTb: CaMOCT051TeMbH0 BbIII0J1H5ITI3 FIOHCK mrrepaTyplibix IICTOIIIIHKOB HO HOBbIM

zusi ce6m oariacTsim 3HaHHIA, B TOM LIHCJIe C ncnar1b3oBa1Inem pecypcoB cem HirrepneT H

3.neicrpomib1x 6146.moTeK, a TaKme npnmenwrb mukopmannto H3 3THX HCTO I-IHHKOB npn
pememm 3a,aati npumamioil maTemaTuKu 14 HI1p0pmanna4; pa3pa6aTbmaTb H

allaJ111314p0BaTb KonuenTyanbnbie H TeopeTwiecKne MOgeJIH peumembix naytnibix



ripo6nem ii 3zutati; axaminnpoBan, milletrryamilible, ii TeopeTwieente Mme.ripi

peniaemmx 3aitan npoeKTHofi 11 npo143BoAcTim11 lo-TexHoilorwiecKoil AC5ITe.F11)110CTI4 (F1K-

1

13.naitem: meToilamll pa3pa6orrni Komternymb•mx 14 TeopenNecnix mmencti

pa3pa6ammaembix 3agn (FIK- 1).

4. CTPYKTYPA Fl CO)AEP)KAHHE il(14CI11411J114HIA
06lliasi Tpy)--toemKocTb 	 coceranymeT 3 3a tICTIII,IX eitHHHIA, 108 qacoR.
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1<001 rroBo-mexamitiectcne
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COALP7KAHHE ,TRICIIHTUTHIIM
Tem,' acimuii:

Pa3Rea 1. BBeAellue 13 HaITOTeXHOJI0FI414. Ocnomime 1101151 -11451, MI3J1e141451

3(1)(1)ewrb1.

Jlemwsi. 1. Coripemexubie IlaHOTEXHOJI011414, ociloBuble rim! panimm.

Adams!. 2. Pa314eptime 3(1)(1)CKTbl B maTcpuanax. 14.3meHeilu5I 6a3oBbix C1300CTB

BentecTBa ripm itoeTtucertim KpHTFItICCKI1X pa3mepoi3.

Pa3j1C.11 2. Ilorremmanm B3a141\40genCTBI45I. MeTo).11,1 mogentwoRannsi qacnnia-
tiacTinta

Acictutsi. 3-5. Mosteicy.rimpito-AHHammeekme meTomil moite.rwpoBaumst.

Admits!. 6. Het-Tern-Am-we MO,LteJI14.

JICKI HSI. 7. AucKpeTtime moRe.rill.

JICICItHSI. 8-10. Me-roAbi

Pa3Aen 3. MoAcimpoBanne 143 nepBbix. I-Tumuli LOB. KBanToBo-mexa•ittecki IC

merrum moAesuipoBaiimst

Jleicumn. 11-13. FIcengorm ereHunanbi H ux lipumet-temle.

Admits'. 14-15. MCTOAbl AlltiammecKoro mo,LtenupoBaitust.

Admisi. 16-17. Fnitpo,amtiammeciateNiroge.rm 14 14X npumeiteHme

Jleimtisl. 18-20. KBatramble NIOAeJ11/1

Te1b1aa6opairoplibix pa6oT:



J1a6opaTopHasi pa6oTa N2 1 olKBaHTosag mo;_te.rib OAHO3JICKIVOHHOF0 aToma»

J1a6opaTopHa5i pa6oTa N2 2 <<MHOF03J1eKWOHHbIe aTombi»

11a6opaTopHa5l pa6oTa N2 3 dloTeHuHarim B3aHMOT1erICTB1151 MaCTI411>>

J1a6opaTopHasi pa6oTa .1\19. 4 oMmienHpottaHHe C14CTM meToTiom moneKy.ruipHori

AHHaMI4KH>)

J1a6opaTopHam pa6oTa N2 5 «MoAeimpoBaHme npottecca

HaHomacTepoB»

5. ObPA3OBATE.IbHblE TEXH0.10FHH

11p0BegeHHe JleKHHOHHIAX 3aHSITHR o6ecnegeHo CHell1a.11H3Hp0BaHHbIMH

ayiniTopHsimH, o6opy,ElosaHiimmu KOMnbparepamn 14 311eKTp0HHb1M14 npoeKTopamH,

1103BOJI5ICT C011p0BONC -JaTb LITCHHe IleKHLIA Aemoncipauneri KOMribiorrepHbix

B pamKax neiutHoHHoro ypea Hcrionb31arcsi Taioice criegyiounie TexitonorHH:

• KomiibtoTepHbie cHmyJimititH pa3.1114qHbIX maTemaTHnecnix mo,Licmeri,

mexcautHx B OCHOBe HaHoTexHonormn.

• TeXHOSIOI1451 npo6memHoro o6ygeHHA (case study). IlpH paccmoTpeHHH

BonpocoH npawrwiecKoro npitmeitetim paccmorpeHHoro TeopeTHitecKoro maTepHasia,

Hcnarib3yercsi /manor co C1JHTMH Ha iipcsitmeT BO3MONGIbIX cnoco6oB peuieHHA

HOCTaBJICHHOA 3a,riatin.

• BcTpeLin c yHeHbimH H cneintanncTamH, pa6oTaiounimn B HanpailiteHtin

pa3BHTHS1 11 liCII0J1b30BaH1451 nepcneicrHEmbix Jla3epHbIX TeXHOJI0FI4i4.

6. OHEHOIHiblE CPEJCTBA JAM TEKYLHEFO KOHTP0.1151
YCHEBAEMOCTH, HPOMEACYT0 14H0fi ATTECTAHHH HO
HTOrAM OCBOEHHA itHC1HELIIHH61 H YLIEBHO-
METOAWIECKOE ObECHE LIEHHE CAMOCTOSITEJIbHOti PAGOTb1

CTY4EHTOB

TeKyiuIai petiTHHT- NOHTp0ab yenememocTH 5IB.TI51eTC51 pacnpe,rie.aHHIAM H

OCHOBaH Ha ou,eHice HeCKOM)KHX COCTaBJ151K)IX4X.

1. FIOL(FOTOBKa H 3ant4ra peckpaTa

2. YttacTme B o6cymmeHm14 petkepaToB

3. BbirionHeinte ma6opaTopiibix pa6oT

TeMbl peOepanwe arm petimutie-Kolimporm 1
1. MeTobi Knaccv(ktiKaHHH HaHomaTepturioB.

2. Pa3mepHbie DOC lab! B HaHomaTepHaaax.

3. 143meHeHHe 3.TICK1p04)14311 11CCKHX xapaKTepticTHK maTepHanoti Him nepexoe K

HaHopa3mepHbim mactuTa6am.

4. 1/13meHenHe Tel1110(1)14314 1-1eCKHX xapaKrepucTHK maTeptianoti npit nepexo,ae K

HailopmmepilbIM macurra6am.

5. I/13MeHeHHe Mal'HHTHbIX CBOACTB maTeptianos npH nepexoge K HaHopa3mepHh1m
macurra6am.

6. 143meHeitHe cTpyKTyphi maTepHasioB rip pi nepexQue K HaHopa3mepHhim
macurra6am.



Tema peOepainoe ÔJ1J1 petimutrz-Korimpoira 2
1. 11oTennHanbi napHoro B3aHmo,ae1icrBus1

2. En mtale,EteficTByfouwe 110TeHL411aJ1b1

3. ,EtanhHo,niericTBytouwe 110TeH1llailbI

4. floTeHuHanbi TIVITBIBBK)ume cTppaypHme OCO6CHHOCTH MaTepnanoB

5. flpHH1114nm H aJIIITHTMbI cTeranorpacinni.

6. MeTo,abi Hacnni

7. CeToqHme moaenH

8. F116p11AHble mouenH (HacTHum+ceTKa)

9. M0,11eJIH C pa3HomacLuTa6Hbimm SIBJICHH51MH

10.eraulloHapHme 14 AHHamHilecKHe 3a,aain4 moAenHpoBaHHA

11.FHApoi-mHammecKne meToAa moitennpoBaHHA ,T4B14>KeHH51 4aCTHI1

Tembr pe(pepanwe dam pettintitiz-Konmpaut 3
I KBaliTOBbai meToA MoHTe-Kapno

2. 061emHbie meTo,flibi MoHTe-Kapno

3. MeTo,a XapTpH-CooKa

4. MeT041 CHJ1b1 1011 CB51314

5. FlonyDmnupwlecKHe me-roam

6. Mo,aenupoBaHHe crpyKlyphi maTepHanoB 143 IlepBbIX I1pHH11141 10B:

7. Mo,aenHpoBaHHe cTpyKTyp KJ1aCTep0B 143 I1CpBbIX flpHHHHHOB

8. Teopm (1)ymamoHarta HJIOTHOCTH

V T-lac-me B o6cpueHHH peclyeparoB. 

ITheno,aaBaTemb 14)11iccupyerr BOIIPOCbI 110 CYLINCTBY, 3aaaHHme cnywaTen51m14

,aox..riaaHHKy. Bonpoc ,L1(0.11)KeH OTHOC14TbC51 K Teme AoKriaaa. MHH11MBJ113H0e K0JI141-1eCTB0

3aaaHHbix cTy,aeHTom 3a cemecTp BonpocoB Ronmaio paBlISITI)CH KOJIHLIeCTBy

rpo3By4aBtullx AOKJIB,a0B 3a BBNeTom KOJIm ilecis Ba A0KI-n-140B, npen,cTameHilbTX 14M

camHm. ECJ1H ,aamiam Hopma He BunosmeHa, ciy,aeHT He Ha6HpaeT onpe,aeneHHoe
(061351 alleHHOe B Ha tiane CCMCCTpa) KOJIHIleCTBO 6BJ1J10B petiTHHroBoro KOHTpOJIA,

yHHTbmaemoe npu IlpOCTaHOBKC ottemal Ha 3K3ameHe.

BbniontieHme na6opaToplibix pa6oT

BblrionHeime na6opaTopHbIX pa6oT noApa3ymeBaeT no,a co6oii no,aroTomy

KpaTKoro ,aoKnaaa HO TeopHH 14 meTo,uam peaninaHHH KOHKpeTHbIX maTemaTwiecnix
moae.adi, 110)1FOTOBKy oTHera no ia6opa'ropuoil cocTonnero 143: KpaTKoro ornicaHnsi

maTemaTHHecicoti mo,aenH, nporpammHoll pean113a111414, pe3y.mTaToB moi(e.rinpoBaHHA 14

HX aular1n3a.

3a,naH14i K J1B6OpaTOpHIAM pa6o i am: 

K pehmulie-KoHntparim 1
1. Mo,aenupoBaHusi pocTa KliaCTepa 143 HOTOKB BTOMOB C 14C110J1b3OBBEHeM moT1es114

HacTHH, (aHamerphi 1-1 0011m):

K perimutie-Kolirnporsw 2
1. Moor_lemHpoBaHHe pocTa KnacTepa c HCHa1b3OBBH14eM noTemma.noB

B3B14M0,i1aCTBH51:

- noTeHuHan JlenaRaa-AwoHca;



- no-rel.-mum Bcpmmuremma;

- norreuuman Tepco0a;

- iloTeuuman Mop3e;

2. Mojte.n pipouaume c-rpyKTypbi HauotiacTuu guameTpamu (1-100um) 143 11Cp131)1N

npnuiuunoB:

- yrnepoiu

- 30J10TO;

KpCMII14r1

IC permume-Kolimpaaw 3

1. Pacuerr mmeueuusi TeITTIOCMKOCTH LIacTrAu B 3a13I4C14MOCTI4 OT AllaMeTpa 14

crpyrryphi caspeR;

2. MoAc.rnipoBarme npouecca ocamcgenun TOHKOr4 rmemu4 C 14C110J1b3013a1 I 1,1CM

meToAam Moirre-Kapno;

3. Mo,rteumpoumue upouecca ocamutemul TOHKOVI rinemcu c 14C110J1 1330Bc11114CM

MeT0Aa uacTuua-K.nacTep;

Hpomoicyro . luast arree-rawisi npoxoarr B cbopme 3aueTa. I3onpochl OXBaThIBBIOT

BCIO TemaTHKy, paccmoTpeuuyio B xoe npeAcTaBneuum pe(1)epaToa B Teueitite cemecTpa.

Boupocm K 3atieTy 

• MeToam macetulutKauuu HanomaTeppianoR.

2. Pa3mcpubie 3(14eicTbr 13 NanomaTepuanax.

3. 143meuefuie DneKrpoc1m3I4iecimx xapalcrepucTux MaTepmanon rip VI nepexoite K

Hauopa3mepub1m macinTa6am.

4. 143meueulle TCT1110(1)14314 tIeCKI4X xapaKTepucTnK maTepHanoa npu nepexo4te K

Haliopa3mepubim macurra6am.

5. 143meuenme maruumbix CBOACTB maTepuanou upu nepexoite K Hauopa3mcpublm

macurra6am.

6. 143meuenue cerpyicrypm maTepna.nou rip pi ucpexoge K Imuopa3mcpubim
macurra6am.

7. floTeuunamA. napuoro B3B14MOACACTB17151

8. 1311 InKHel.laCTBy10111 lie norremtuanbi

9. 4a.libuoTiertcTuyionwe noTeultHallbI

10. IloTeminamm rurrmualoume cipyK rrypamc oco6em1OCTI4 maTepuauou

11. Flpuumnbim anropwrmm cTerauorpagmu.

12. MeTO,EtbI 1-1aCTI1

13. CeTouubie mo,aenu

14. 1-146p pumme moAe.nu (racTuubi+ceTka)

15. MoRenil c pa3uomacurra6ummu SIBJICII 1451M14

16. CTaullompume 14 AuFramuueciale 3aita ini moRenuponamisi

I 7. Fu,rkpommamnuecKue meTo,aa mo,aenupoBamut iunmemix uacTuu

18. KI3atITOBblii . MeT0A MOIlTe-KapJ10

19. 06.bemume meToRm MouTe-Kap.no

20. MeTog Xap-rpu-(1)oKa



21. MeTO,E1 CHJIbH01:1 C11513H

22. Tiony3mmip14tiecK14e meToubi

23. Moue.rwpoBaHHe cTpyKTypbi maTepHaRoB 113 nepBbix npm-numoB:

24. MoueswpoBanHe cTpyKTyp KmacTepoB 143 nepBbix npHHuHnoB

25. Teopm (pyHKunoHana TIJIOTHOCTH

CamocTostreabliam pa6oTa CTMeHTOB BKJ110 14aeT B ce651:

[10,[11-0T0BKy peckepaToB (nou6op 14CTO4H14KOB 110 3auaHI-1011 Teme, pix aHarm3,

HanHcaHHe TeKcTa, nouroToBKy K )OKJ1a,ay). KOHTp0J1b ocymecTan geTcsi Ha 3aHATHSIX.

HOCJIe Ijoicriaga ocTambithie cryueuTbi 3aualoT B011p0Cbl, LITO SIBJ151eTC51 Heo6xouHmbim

yCJI0B14eM ycneumoro np0xo)KueH1451 TeKywero KOHTp0J151 yeneBacmocrn (KomitiecTBo

3auaHHbix Ka)Kubim cmywaTenem BonpocoB 01KcHpyeTcm npenouaBaTeRem). Ha ocHoBe

npeucTawieHHoro uoic.naua H KailecTBa OTBeTOB Ha Bolipocm npenouaBaTe.nem COBMeCTHO

CO CTy,r1eHTaM11 npmnimaeTc51 peweHHe o6 0HeHKe 3a 110,aFOTOBJleHHIACI peckepaT (no

uec51TH6aanbnoil mKame, nepecturrbmacmort 3aTem B 6aJ1J1b1 peilTHHF-KOHTp0J151). Bpemm

Ha AOKTMA H o6cywueHme onpeue.ameTcg npn pacnpeuememm Tem pecpepaToB B

3aBHCHMOCTH OT cocTaBa yge6Hon rpynnbi 14 mo)KeT KoppeKTHpoBaTbcA Ha KOHKpeTHOM

3a1 S1THH B 3aBHCHMOCT14 OT TeKyweil S1BKH U 10,aF0TOBJICHHOCTH ,a0KJ1a,MI4K013.

1. Pa3pa6oTKy nporpamm 110 mouesmpoBaHwo (kopmHpoBaHHA HaHomaTepHanoB

CrryueHT noKa3mBacT liporpammy npenouaBaTemo. HpenouaBaTemb TecTHpyeT ee

pa6oTy, c.riymaeT 11051CHCHH51 cTyueHTaHO CyTH pealmoBaHHoro aJIr'OpHTMa H cnoco6ax

ero nporpammHai pearmawm.

2. Pa6oTy C ,L1011011H14Tei1blIOrl ..rmTepaTypoil no Bonpocam, C13313aHHb1M

maTepHartom ay,TOTTOpHbIX 3a11511 .14 11. KOHTp0J1b ocyulecTanmeTcm Ha 3K3ameHe. CTy,aeHT

,L1011)KeH npouemoHcTpHpoBaTb OCBOeHHble CaMOCTOSITeMbH0 3HaH14 51 130 Bpemsi OTBeTOB Ha

3K3aMeHaL1140HHbIe BOUlp0Cbl.

Pacnpe,u,eneHHe BHuoB CaMOCTOSITeJlbHal pa6oTbi no pa3ue.riam Kypca.

Pa3ue.r1 1. Pa6oTa c AononffineJibilo g JIHTepaTypori HouroToma peci)epaTa.

110,L1FOTOBKa J1a6OpaTOpHOCI pa6oTbi

Pa3uen 2. Pa6oTa c uononHHTembHoil wrreparypoll 110,E1FOTOBKa peckpaTa.
IlouroToBKa Jia6opaTopHort pa6oTbi

Pa3uen 3. Pa6oTa c uonommembHori yffiTepaTyport flouroToBKa pecpepaTa.
flouroToBKa .na6opaTopnoti pa6oTbi

Tembr peOepamoo:

1. MeToubi KnaccwiniKanHH HaHomaTepHanoB.

2. Pa3meplibie 344eKTb1 B HaHomaTepHanax.

3. H3meHeHHe 3neKTp04B43H gecKnx xapaKTep picTHK maTepHanoB npu nepexoue K

HaHopa3mepHbim macurra6am.

4. H3meHeHHe Tenno4m3HtlecKmx xapaKTepucTHK maTepHanoB npu nepexoue K

HaHopa3mepHbim macurra6am.

5. H3melleHme marHHTHbix CBOACTB maTepHanos npH nepexoue K HaHopa3mepHbum
macurra6am.

6. 1/13meHeHHe cTpyKTypbi maTepHanoB npn nepexoue K Hallopa3mepHbim
macurra6am.



7. 110TeMalaRbl napHoro B3aHmorlencTBag

8. BRIDIaleAelICTByKIIIII4e HOTCHHHaJMI

9. AmbHoAdic-rByloutHe noTeHtmanbi

10.11oTemmanbi yi4HTb1BalOLHHe cmyx-rypHbie OCO6eHHOCTI4 maTepHanoB

11. flpHHHHIIb1 14 amop yrrmbi cTeraHorpagmn.

12. MeTo,abi qacTHH

13.CerogHbie moAent4

14.1-146p11rtHme mortesm (qac-rHubi+ce-rxa)

15. Mo,n,enH C pa3Homacurra6Hmmll 511311e111451MH

16.C-rauHoHapilble H AHHammeciate 3aAatut mo,LtenHpoBaHHA

17. 1uitpom4Hamw4ecKHe meTo)la moAen14poBaHH51 ABIDKeHH51 qaCTHL1

18. KBaHTOBbIll MeTO,2I1 MoHTe-Kapno

19.06-bemHbie me-mm.)1 MoHTe-Kapno

20. MeToA XapTpH-o[Doxa

21. MeTog CHJ1b11011 C1351314

22. Ilony3mnupHilecKHe MeTO,E1b1

23. Mo,/lenmpoBaHme c-myKTyphi maTepHanoB 143 nepBbix npHHHHnos:

24. MoaenHpoBanne crpyxTyp KnacTepoB H3 nepBbix HpHHEIHnoB

25. TeopHsi 4.)ylikuHoHana LIJIOTHOCTH

7. P-IEBHO-MET0,114 1-1ECKOE H HH(DOPMAIIHOHHOE

OBECHEMEHHE AHCLUAIIJIHHbl (MOAYASI)
a) OCHOB111151 awrepa-rypa:

I. DnexTpoHHoe H3AaHme Ha ocHoBe: HaHomaTepHamA [3.TIeKTp0HHblii pecypc]

rie6Hoe Hoco6He / A. 14. PI/DKOHKOB, B. B. JIemma, 3. JI. A3H,Et3HrypH. - 4-e H3,LI. (331.). -

3J1eKTp0H. TeKCIOBb1C ,BaH. (1 (1)aiin pdf : 368 c.).- M. : B14140M. J1a6opaTopHsi 3HaHHil,

2014. - (HaHoTexHono-rHH).-CHcTem. Tpe6oBaHH51: Adobe Reader XI ; 3xpaH 10". -
ISBN	 978-5-9963-2531-3.	 (3bC	 KOCyJIbTaHT	 cTy,aeHTa

http://www.studentlibrary.ru/book/ISBN9785996325313.html )

2. 3JIeKipoHHoe H3AaHHe Ha ocHoBe: HeopraHwiecKHe Hai IOM aTepHaz bl

PJ1eKTp0HHbal pecypci : rie6noe noco6He / 3. F. PaK0B.-2-e H34. (XL).- 3J1eKTp0H.

TexcToBble AaH. (1 (karin pdf : 480 c.).- M. : 151/1110M. J1a6opaTop pol 3Hamirt, 2015.-

(HaHoTexHonorHH).-CHcTem. Tpe6oBaHHA: Adobe Reader XI ; 3KpaH 10". -ISBN 978-5-
9963-2927-4. (DBC KOCyJIbTaHT cTyaeHTa
http://www.studentlibrary.ru/book/lSBN9785996329274.html )

3. anexTpoHHoe mgaHHe Ha ocHoBe: MaTemaTmecKoe moaenHpoBaHHe B

mexauffixe CHROLL1HbIX cpeg [3.11eKTp0HHblil pecypci / P. Temam, A. Mtipa111311J1b ; Hep.
am-A. - 2-e H3,LI.	 - M. : WHOM. J1a6opaTopm1 3HaH1411, 2014. - 320 c. : Hn. -

(MaTemaTHiiecKoe moaenmpoBalme). - ISBN 978-5-9963-2312-8. (3 BC KocynyraHT

cTyAewra http://www.studentlibrary.ru/book/ISBN9785996323128.html  )

4. anexTpoHHoe Huamie Ha ocHoBe: KoponB A.J1. KommayrepHoe
mo,uenHpoBatme. JIa6opaTopHbrg npawmxym [3neic-TpoHHbai pecypc] / A.J1. KoponeB. -
2-e wm. (3n.). - M.: WHOM. JIa6opaTopHsi 311aHH11, 2013. - 296 C.: HR. -



(FIeaarorH4ecxoe o6pa3oBaHHe). - ISBN 978-5-9963-2255-8. (DEC KocynuraHT

cTyaeHTa http://www.studentlibrary.ru/book/ISBN9785996322558.html  )

5. lipakTHxym HO BbIHOJIHCIIHIO na6opaTopHbix pa6oT HO AHCHHHJIHHe

"MaTemaTmecKoe mo)1enmpoBaHme B HaHoTexlionornnx" [DnexTpoHHbal pecypc] / A. 0.

KygepHK, A. H. Byxapos BJ1a,LIHMI4pCKHCI FOCygapCTBeHHblil yHHBeparreT HmeHH

AnexcaHapa rpHropbeimm H HHKOJIa51 ipHropberm ga CTOJleTOBbIX (B.TIFY) .-

3JIeKTp0HHble TCKCTOBbIe aaHHble (1 4aria: 240 K6) .- BawlHmHp : BJIB,LIHMHpCKHil

COCy,{IapCTBeHHbH1 yHHElepCHTeT mewl AneKcaHapa FpHropheimoia H HHKOJIBA

Fpnropbewm CTO.BeTOBbIX (BnI"Y), 2013 .- 49 C. : HJI., Ta6n. - 3arname c Tyrryna

3KpaHa .- BH6J1H0Fp.: C. 48-49 .- CB060,1II1bICI AOCTyfl B 3J -1eKTp0HHbIX 1114Ta.rIbHbIX

3anax 6H6JI4OTeKH Microsoft Office Word 2007 .-

<URL:http://e.lib.vIsu.ru/bitstream/123456789/2868/1/00384.docx >. ISH63iHoTexa BarY

6) )10110J11-114TeJlbHaS1 JIHTepaTypa:

1. 3nexTpoHHoe winaHHe Ha ocHoBe: KomiimoTepHoe mogenHpoBaHHe

maTemanmeciaix 3agat-l. 3neK1'HBEna Kypc PnexTpoHHhai pecypc] : y ge6Hoe noco6He /

P. P. CynamaHoB. - 3.ri. H3a. - M. : EHHOM. JIa6opaTopm 3Ha ymil, 2012. - 381 c. -

ISBN 978-5-9963-1484-3. (3BC KocynbTaHT cTygeHTB

http://www.studentlibrary.ru/book/ISBN9785996314843.html  )

2. EapbI6HH, A. A. CDH3HKO-XHM1151 HaHO LIBCTHLI, HaHomaTepHanoB H HaHocTpyKTyp

[Dneicrpoimmil pecypc] : Y qc6. noco6He / A. A. fiaphi6HH, B. A. BaxTHHa, B. H.

TOMH.IIHH, H. Tom piniffia. - KpacHonpcx : COY, 2011. - 236 c. - ISBN 978-5-7638-

2396-7. (3EC Znanium http://znanium.com/bookread2.php?book=441543  )

3. VINHTrauHoHHoe moaenHpoBame: Y ge6Hoe noco6He / H.B. Ko6eneB, B.A.

110II0BHHKOB, B.B. ACBATKOB; flog o6HA. pea. a-pa 3KOH. Hay H.B. Ko6eneBa. - M.:

KYPC: 1-11411 I4H4va-M, 2013. - 368 c.: 70x100 1/16. (nepenneT) ISBN 978-5-905554-

17-9, 1000 3K3. (DEC Znanium http://znanium.com/bookread2.php?book=361397 )

B) nepHog ymecicHe H3gaHHH:
1. )ICypHan	 <<PoccHilcime	 HaHoTexHonorHH». 	 PexcHm	 gocTyna:

http://www.nanorfru/science.aspx?cat_id=4353

2. )KypHaa oYcnexm 4m3Hi-leckmx Hayx». ApxHB Homepos. PexcHM gocTyna:

http://www.ufn.ru /

3. XypHan oDkcnepHmeirrariblIal H TexHwiecKofi 4)H3HKID>. ApxHB HOMep0B.

PewHm goeTyna: http://www.jetp.ac.ru/cgi-bin/r/index

4. Harms{ 3neKTpoHHan 6146nHoTexa. Penoim gocTyna elibrary. ru

8. MATEPHAJIbH0-TEXHWIECKOE ObECIIELIEHHE
j14C10(1411,1114H131

,EInn npeacTaBneHun JleKHHOHHOF0 marepHaga H pe(1)eparroB cTygeuroB
HCH0J1b3yeTC51 ripoefamoHHoe o6opyaosamie.

AAA npoBepKii BbIHOJIHeHH51 na6opaTopHbix pa6oT KOMribloTepbi C naKeTom

MathLab H 513bIKOM nporpammHpoBaHHA Microsoft C++.



Pa6w-1am nporpamma AHCHHHJIHHbl cm:ram-fella B COOTBeTCTBHH C Tpe6oBaHusimu OFOC BO HO

HanpameHmo 28.03.01 HaHOTeXHOROFHH H miiKpocHcremHasi Texunca

Pa6oLlyto nporpammy cocTasHnH:

Aou,eHT Ka(beApm oHrim A. 0. KytiepHK 

aCCHCTeHT KM1)e)1,pb1 OHIIM A. B. 11c-rpaToB

Penen3eHT
(npeAcTaBwrenb pa6oToAaTenm le4 efeer	 -Pe 

Cf

flporpamma pacemoTpeHa H wio6peHa Ha 3ace)aHHH Kacjwitpm 43:01411M

ilpOTOKOJI .N19 	 IV  OT  t" g IC`K irroaa

3aBeuy1onwil Kackeapoii 	

((IMO, no)jntich)

C . M. Apaxemsni

l'a6otiasi nporpamma paccmoTpeHa H oAo6peila Ha 3aceaaHHH y ge6Ho-me-rompiec1wn KOMHCCHH

Hanpaartemm 28.03.01 HaHOTeXHOJI0FHH H mmKpocHeTemHam TexHHKa

lipoTokon .N19. 	 	 ro,aa

FlpeAcesr_taTenb KOMHCCHH 	

JIHCT HEITYTBEMAEHHS1

PABO LIECI HPOFPAMMIA AVICHHTIJIHHbl

Pa6ogam nporpamma oi_lo6pena Ha 	 	 ro,a

FlpoToKon 3aceilaHH5I KackeApbi Ns2 	 OT 	 roga

3aBegytouwii

Pa6ogam nporpamma oAo6pena Ha 	 yge6Hblil F0,21

IlpOTOKOJI 3aceaaHHm Kackeitphi .N19 	  OT 	 Foga

3ase)lyionnifi Kackeilpoti 	

Pa6ogam nporpamma mto6peHa Ha 	

IlpoToKan 3aceaaHm51 Kacke,upbi J\19 	  OT 	 roRa

3aBeApout4il Kackupori 	
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