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1. HIEJb OCBOEHHUS JUCHOUITIJINHBI

Msydenne JUCHMIUIHHBI «ABTOMATH3ALHMS IPOEKTHPOBAHUS HAHOCHCTEM» CTYAEHTAMH
HaIpaBJieHyst MOArOTOBKM «HaHOTeXHOIOTHH U MHUKpPOCHCTEMHAS TEXHHKA» TMPEIoNaracT 3Ha-
KOMCTBO ¢ MaTeMaTHUYECKUMM MOJIEIAME H ()OPMaIN3MOM J|isl BBITIOJIHEHHS PAcUeTOB NPH pelle-
HHH KOHKPETHBIX TEXHHYECKUX 3aJ1a4, CBA3aHHBIX C IPAKTHYCCKUM IPUMEHEHHEM HaHOMAaTepHa-
JIOB, COBEPIIEHCTBOBAHHUE HABBIKOB IIPOIrPAMMHUPOBAHUS X MATEMATHYECKOTO aHallu3a JiJisl TOCTPo-
€HUA MOJIeNIe! IPOLIECCOB HAHOTEXHOJIOTHH, ‘

[les1b10 0CBOCHUS IUCIMILIMHBI AB/ISETCS H3ydeHHe (a30BhIX IPHHINIIOB JI MOJ(ETUPOBa-
HUSl TIPOLIECCOB B HAHOCUCTEMAX, & TAKXKe GIOCOOO0B UX KOHCTPYHPOBAHHSA C NMOMOIIBIO CPEICTB
aBTOMAaTU3HPOBAHHOTO TPOESKTHPOBAHUS. ‘
3amaun JUCHHUILIHHEL:
© H3y4YeHHUe CpeJICTB aBTOMAaTH3AI[UU npou}ecca NPOCKTUPOBAHHUS HAHOCHCTEM;
¢  3HAKOMCTBO CO CIIOCOOAMHU IPOEKTHPOBAHYSA YCTPOHCTB 1 KOMIIOHEHTOB CHCTEM B HAHOTEXHO-
JIOTHH; ‘

©  H3Y4YCHHE TEXHOJIOTHH 10 CO3/IaHUI0 HAHOCHCTEM.

2. MECTO JMCIMIL/IUHBI B CTPYKTYPE OIIOII BO

Jucuuniinaa « ABTOMaTU3aMs MPOSKTHPOBAHUS HAHOCUCTEM» OTHOCHTCS K JIMCLIAILIHHAM
1o BeIGopy BapuatuBHOM dacTu OITOII noaroToBku GakaiaBpoB 10 HampaBieHHIO «HaHOTEXHO-
JIOTHH U MUKPOCHCTEMHAS TEXHUKAY. |

Wsydenne nucIMINIMHEI IpeIionaraeT Hamnyne GyHIaMEeHTAIbHBIX 3HAHH, KOTOPHIE (op-
MHPYIOTCS y CTYZIEHTOB [PH W3yUCHHMH IIPE/IIIECTBYIOMUX JUCHUIUTHE: «Dusnkay, «MareMaTHKay,
«OcHoBEl KpHCTanorpaduu», «MarepuanoBeieHie HAHOCTPYKTYPHPOBAHHBIX MATEPUATIOBY,
«BBeneHne B HAHOTEXHONIOTHION, « KBaHTOBAs M cTAaTHCTHYECKAA PU3MKaY.

3HaHHs, TOTYYeHHBIE B PAMKaX U3Y4YCHHs NTaHHOH NMCUMILIMHBL, MOTYT OBITh MPHMEHEHBI
TPH H3YYeHHH JPYTHX CICLHAIbHBIX JUCIHUIUIMH 110 HAIPABJICHHIO IIOATOTOBKH, 4 TAKXKE IIPU BEI-

IIOJIHEHHH BBIIYCKHON KBATUGUKAIIMOHHOW paboTEL.

3. KOMIIETEHIIUN OBYYAIOLIEI'OCH, <DOPMI/II"y EMBIE B PE3YJIBTATE
OCBOEHHS TUCHUILIUHBI (MOY JISI)

B npouecce 0cBOSHUS JaHHOH MMCUMIIMHEL CTYIEHT GOPMHPYET U AEMOHCTPHPYET CIe/Iyo-
e mpodeccCHoHATbHBIE KOMIIETEHIIUH:

1) rOTOBHOCTBHIO IPUMEHSATH COBPEMEHHBIE CPEACTBA BLIII(SnHeHHa W peIaKTUpOBaHus u3o0pa-
XKESHMH ¥ dYepTeXel W IOJATOTOBKH KOHCprKTopcxé-TeXHonoqueCKoﬁ JOKYMEHTaluu
(OTIK-4); |

2) cHOCOGHOCTBIO UCTIONB30BATh OCHOBHBIE IPUEMBI 06pja60T1<1/1 U IIPEJCTABIECHUS KCIEPH-
MeHTaJIbHBIX JaHHBIX (OITK-5); ‘

3) cHOCOOHOCTBIO YYHUTHIBATH COBPEMEHHEIE TEHIEHI[HH phBBHTHH 3NEKTPOHUKH, H3MEPUTEIb-

HOM M BEIMHMCIUTENHHON TEXHUKH, HH(bopMauHOHHLD% TEXHOJIOTHH B cBoel mpodeccuo-

HaJIbHOU AestenbHOCTH (OITK-7);

4) CHOCOOHOCTBIO UCTIONB30BATh HABBIKH PA0OTHI C KOMIIBIOTEPOM, BIaJETh METOAAMU HHPOP-

MAIMOHHBIX TEXHONOrUH, coBII0aTh OCHOBHEIE TpeboBaHKs HH(POPMALMOHHOM He30mac-

Hoctu (OIIK-9);



5) CIOCOGHOCTBIO MPOBOMUTH (PU3UKO-MATEMATHUECKOE MOIEITHPOBAHKIE HCCIIENYEMBIX IPO-
[IECCOB HAHOTEXHOJOIMU U OOBEKTOB HAHO- U MHKPOCHCTEMHON TEXHHMKH C HCITOIL30Ba-
HUEM COBPEMEHHBIX KOMIIBIOTEPHBIX ‘TeXHOJIOFI/Iﬁ (HIU-I)
B pesynbrare ocBOCHHS NUCHMIUINHEI 00YYAIOMKACS H0JDKEH JIEMOHCTPUPOBATE CTIE/YIOLIHE
Ppe3yNbTaThl 00pa3oBaHus:
1) 3nats: coBpemennnie CAITP HanocucTeM, METO bl MOJETMPOBAHHKS CTPYKTYPOOGPa30BaHHUS Ha-
HOKJacTepoB,. (OIIK-7); COBPEMEHHBIE Cpe}‘]CTBa BBINIOJIHEHNS U PEOAKTUPOBAHUS N300paKeHU
u ueprexeit (OI1K-4); ocHOBHBIE TpEEMBI 06PabOTKH nanneix (OIIK-7); meronsl nHpOpMALHOH-
Hpix Texaonorui (OI1K-9); coBpemennsie koMnbloTepinie Texuonoruu (ITK-1).
2) YMeTh: co3jaBath MPOEKTHl HAHOCHCTEM B NPOTPaMMHEIX cpencTax nhanoXplorer, nanoML,
CAIIP SenTaurus (OITK-4, OIIK-5, I1K-1); yunTEIBaTE COBpEeMEHHBIE TEHAECHITHE PA3BUTHS JJIEK-
TPOHHUKH, H3MEPHTEIbHOM U BeIaucauTeNbHOM Texunku (OITK+7); HCIob30BaTh HABBIKK PaGOTEI ¢
KomrbroTepom (OITK-9). ;
3) Buajers: MeToamMu POEKTHPOBAHKS HAHOCHCTEM, A TAKXKe IPHEMAaMH KOHCTPYHPOBAHUS Ma-
TEMATHYECKUX B KOMIIbIOTepHBIX Moaeneit (OI1K-4, OIIK-9); ¢nocoOHOCTHIO HCIONIB30BATH OCHOB-
Hble rpreMbl 00pabotku ganneix (OITK-5); ciocoOHOCTHIO YUHTHIBATE COBPEMEHHEIE TEHIECHIHH
paspuTHs anekTporrky (OI1K-7); cnocoGHoCTHIO IPOBOAUTS GH3HKO-MATEMATHYECKOE MOEIHPO-
BAHME HCCIeIyeMBIX IIpoleccoB HanoTexHonoruu (TTK-1). |

4. CTPYKTYPA U COJAEP)KAHUE )IV#CI_[I/IHJII/IHI»I (MOJIYJIs])

O61mas TpynoeMKOCTh JUCIUTUINHBI COCTABIISET 7 3aYETHBIX SAMHHUL, 252 4acoB.
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COJEPKAHUE TUCUMIINHBI
JEKIUAN

Paznen 1. CoBpemennnie CAIIP nanocucrem. i
|

1.1. O630p coBpemennsix CAIIP nanocucrem, ComocTaBuTenbHEIH aHamu3 (24.)

1.2. Tpaduueckas mHTEpaKTHBHAs cHcTeMa ipoektrposanus MKHH nanoXplorer, GyHKIHOHATb-

HBIC BO3MOXKHOCTH U HHTepdeic cucTeMbl. (24.) :




1.3. Tlanenu MECTPYMEHTOB, CTPYKTypa pabouero moms, pexum drag-and-drop BBIIOTHEHHS KO-
MaHj NpoeKkTupoBaHus (44.) |

1.4. KoMan/IpI peIak THPOBAHHS M MacIITaOHPOBAHMSA HAHOOGBEKTOB. (21.)

1.5. Mepapxuueckoe MpOEKTHPOBaHKUE HAHOCTPYKTYP. MeHemkep nepapXuuecKux y3nos(24d.)

1.6. Mcrione3oBanme TOTOBBIX y3710B. MeTotuKa co3nanus Mozieliell HanocuceTeM. (44.)

1.7. BBoA B cHCTEMY IIPOEKTOB Ha A3bIKE ONHCAHHS HAHOCTPYKTYp nanoML (24.)

1.8.MeToz KOHEUHBIX 3JIEMEHTOB KAk OCHOBHOW MaTeMaTHYECKHH allapar CUCTEMBI IIPUOOPHO-
texnosornueckoro CAIIP SenTaurus. (24.)

1.9. Metoapl MogenHpOBaHKS pOCTa HAHOCTPYKTYP. (24.)

1.10.MeTon AUCKPETHOrO MOAETUPOBAHHUS Hba36HeHHﬁ ¥ YIAKOBOK. (2u.)

1.11. Meroze! MOAEUPOBAHKS KBA3UKPHCTAIUIOB U HPaKTAIBLHEIX HAHOCTPYKTYP. (211.)

1.12. OcHOBHBIE OHSATHS TEOPHH POCTa KBAHTOBBIX TOUeK. BU3yanusanus mporecca pocTa. (24.)

1.13. KoMIIbIOTepHBIH «HAHOCKOI: MOJIETMPOBAHIE POCTA NUBNICKTPUKOB (S) U IIOTYIPOBOIHHU-
KoBbIX HaHOKIacTepoB (CisHio). (24.) 1

Pa3zgen 2. IIpoexTupoBanue cncreM Ha OCHOBE HAHOCTPYKTYP

2.1. IlpoexTupoBaHuE pagHOTEXHUUECKHX HJHOBJ’ICMeHTOB U HAaHOCHUCTEeM. (24.)
2.2. IlpoexTHpoBaHKEe HEMEPHOANIECKUX CBEPXpeleTok. (24, )
2.3. DneKTpoANHAMHYIECKOEe MOJIEIIHPOBAHHE H IIPOEKTHPOBAHHE (PPAKTAILHEIX AHTEHHBIX CHCTEM.
(2u.)
[MPAKTHYECKHUE 3AHSATHS
Tema 1. CoBpemennbie nporpammer CAIIP manocucrem. (2u.)
Tema 2. Cucrema npoexruposanus MKHH nanoXplorer, (44.)
Tema 3. PenakTupoBanue u MaciutabupoBaHue HaHOOOLEKTOB (24.)
Tema 4. Mepapxuueckoe MogemipoBanue HaHocTpykryp. [1la6nonsr (24.)
Tema 5. Mcnonp3oBaHue roTOBBIX Y3708 (24.)
Tema 6. A3bIk onucaHus HAHOCTPYKTYP nano%ML. (44.)
Tema 7. ITpuGopo-cxemaruaeckoe monenuposarue CAIIP SenTaurus. (44.)
Tema 8. . Kpurepuii cyuiecrsoBanus ynakosku. Beibop THCKPETHOr0 MPOCTPAHCTBA B MOIEIHPO-
BaHHMH pOcTa CTPYKTYp (24.) 1
Tema 9. MeTox AUCKpPETHOTO MOJEIMPOBaHHKs pa3OreHuil 1 yﬁaKOBOK (ZByMepHBIi ciyyaif) (24.)
Tema 10.Meton muckpeTrHoro MomenupoBanus pa3oueHui 1 yl'anKOBOK (TpexMepHBlii cityHait) (24.)
Tema 11. Meroasl MOIeTHPOBAHKS KBA3UKPHCTAIIOB U (l)pa]KTjaJIBHBIX HaHOCTPYKTYp (44.)
Tema 12, PacueT KOMIOHEHTOB pa,[[I/IOTeXHI/ItjleCKI/IX MHKPO- 1 HAHOCXeM (44.)
Tema 13. KorcrpyupoBanue cBEpXpEIIETOK %Ia OCHOBE KBAaHTOBEIX TOYEK. (24.)
JIABOowATOPHBIE PA$OTLI
| g

1. Cucrema nanoXplorer 4.

2. CAIIP SenTaurus. 44.

3. S3pik nanoML.. 4u.

4. MeTox AUCKPETHOTO MOJENMPOBAHMS (CTPYKTYPOOOpa30BaHHe OpraHMuecKUX HOJIYIPOBOIHH-
KOB). 6.

5. Meron muCKpeTHOro MoAeNMpOBaHUs (CTPYKTYpooGpasoBaHue IHSIEKTPUKOB Ha IpUMeEpe
cepel). 64,

6. [Tonyuenue pasOueHHs Ha MOJIEKYIISIPHBIE [IOJIUIAPEI, KIACTEPU3ALUS TREPAOTETBHBIX CTPYKTYD
B METOJIE JIMCKPETHOrO MOJIEJIMPOBAHHUE. 44,

7. Tlomydenue quarpaMM HarpasiIeHHOCTH aHTeHH (pakTaisHoro thma Merogamu CATIP. 4u.



8. COopka rerepocTpyKTyp U cBepxpenterok Merogamu CATIP, 4y,

§. OBPA3OBATEJILHBIE TEXHOJIOtI/II/I

B paMkax NeKIHOHHOTO Kypca:
3.1. AKTHBHBIE 1 HHTEPAKTHBHBIE (OPMBI 00y YeHHsI \
C uenero GopMHPOBaHHS W PasBUTHS NPOYECCHOHATBHBIX HABBIKOB CTYJCHTOB B y4eOHOM IIpo-
Lecce UCIOMb3YHTCA aKTUBHBIC U MHTEPAKTHBHEBIC (DOPMBI IIPOBEACHUS 3aHATUI B COYCTAHHM C
BHEAyIMTOPHOH paGoTON: (KOHTPOJIBHEIE ayIHTOPHbIE paGOTE, HHINBHAYAIbHbIE JOMAITIHHE pa-
OOTHI).
3.2. CamocrosiTestbHAA pafoTa cTyeHTOB
CamocToaTenpras (BHeayauTOpHas) paboTa CTYIEHTOB BKJIIOYAET 3aKPEIUICHUE TEOPETHUECKOTO
MaTepuaia Ipy NOArOTOBKE K BBIMOIHEHUIO HHILHBHz{yaJILHoﬁ JoMalHed paGoThl, K mpakTHYe-
CKUM 3aHATHAM. OCHOBA CAMOCTOSITENILHOM pa;l60TLI - U3YYCHHUE!TATEPATYPHI IO PEKOMEHIOBAHHBIM
HCTOYHMKAM M KOHCIIEKTY JIEKI(UA. \ |
5.3. MyJasTuMeuiiHbIE TEXHOJIOTHI oﬁyqehnﬂ
HekoTopble U3 IeKIMOHHEBIX U npaKTquCKnxl 3aHATHH npOBolmTc;I B BUJIE IIPE3ECHTALUN B MYJIbTH-
MEIMHHOH ayIUTOPUH C MCTIONB30BAHUEM KOMITLEOTEPHOTO n[p(j)eKTopa. CryzaeHTam npenocrasis-
€TCS KOMIBIOTEPHEIN KYpC JISKIIMIA. :
5.4. PeliTHHIr-KOHTPOIBL
PeHTHHr-KOHTPOIE IPOBOAMTCS TPH pasa 3a cemectp. Ou npeﬂjcnonaraeT OLIEHKY CYMMapHBIX OaJl-
JIOB TIO CICAYIOUMM COCTABIIAIONINM: Gamisl Ha KOHTPOJIBHBIX 3aHATUSX, KAYECTBO BBINOTHEHMS
AOMAIIHUX THIOBBIX 3aJaHuif, paccMaTpuBaeMbIX Ha ‘HpaKTI/I:quKI/IX 3anatusax. Pacnpenenenne
GaJuIoB MO KOHTPOJIBHBIM MEPONPUATHSIM OIPEIEIISTCS JEKTOPOM, BEIYIIHM JUCIHILIHHY.

6. OHEHOYHBIE CPEJICTBA ,Z[JIH TIJTKYH_IEFO KOI—Jj[TPOJIfI YCIIEBAEMOCTH,
IMPOMEXYTOYHON ATTECTAHQH IO UTOI'AM OCBOEHHSI
AACIMITIJINHBI 1 Y‘][EBHO-METdI[I/I‘IECKOE OiBECIIE‘IEHI/IE
CAMOCTOSITENBHON PABOTHI CTYJIEHTOB }

6.1. DK3aMeHAMOHHbIE BONPOCHI
Cospemennrix CAIIP Hanocucrem.

Pexum drag-and-drop BBINOIHEHHs KOMAHI IPOEKTHPOBAHHSL.
Penaktuposadus u MacurabupoBaHus HAHOOOHEKTOB, |

Hepapxuyeckoe poekTHpPOBaHIE HAHOCTPYKTYD. ;

CucTema nMpoeKTOB Ha A3BIKE OLUCAHHS HAHOCTPYKTY] nanoML.

Meroy KoneuHsIx anmeMenToB. CucTemsl IpuGopHO-TexHodormueckoro CATTP SenTaurus
Merozpr MOfepOBaHYS HAHOCTPYKTYD. ‘

MeTon IHCKPETHOrO MOJETMPOBAHMSL. |

[Tomyuenne pasbuenns Ha MOTEKYJISIPHBIE OAUDAPEL, Knac%'repmaum TBEPAOTENBHBIX CTPYK-
Typ. :

10. {narpamMMe1 HaNpaBIeHHOCTH AHTEHH (PPAKTATBHOIO TUDIA

11. COopxka reTepocTpyKTyp ¥ CBEPXPEIIETOK METOaMMU CAH]}E’.

6.2. Bonpocel pelTHHI-KOHTPOIS i

X0 SN Iy B L g e

PeiiTuHr-KoHTpOI Nel

\
1. CoBpemennsie porpammsr CAIIP HaHOCHCTEM.



2. Cucrema npoextuposanust MKHH nanoXplorer.

3. PepaxtupoBanue U MaciuTabupoBaHie HAHOOOHLEKTOR.

4. Hepapxmieckoe MOJEIUPOBAHKEE HAHOCTPYKTYP.
Peiitunr-konTposas Ne2

1. SI3bIx ommcaHUst HAHOCTPYKTYP nanoML.
2. TIpubopo-cxemarnueckoe momemupoBanue CAITP SenTaurus.
Pelituur-konrpoas Ne3

1. Meton AuCKpeTHOrO MOACTHPOBAHUSI.
2. IlpoexTupoBaHue CBEPXPEIIETOK U FETEPOCTYPKTYP.
3. IlpoekTHpoBaHuE aHTEHH (PAKTAIEHOTO THIIA.

6.3. Bonpoces! 1 KOHTPOJISE CAMOCTOSITEILHOI paboThl;

\
1. ®usuxko-MareMaTH4ECKHE MOZCIIH paTuO3JICKTPOHHBIX KOMIIOHCHTORB: PE3UCTOPHI, KOHJCHCA-

|
TOPBI, HHAYKTUBHOCTH, IMO/IBI, TPAH3HCTOPBI, TPaHCHOPMATOPEI, KOMMYTAIIHOHHBIC JIHHHH.

2. DU3MKO-TEeXHOIOTHYECKHE H TOMONOTHICCKAS MOKEIH BJIEMEHTHOM Ga3hl MHTErPaTbHEIX MHK-
pocXeM: MOJICTUPOBaHHE 0a30BBIX TEXHOIOTHYECKHX OIepalui, aHAINTHYECKOE OMHCAHHE
bparmenToB 6a30BbIX GUIONAPHBIX I YHHIIOIAPHBIX CIPYKTYD, 3G beKThl MaciTabupoBaHusL.

3. Meronuka pacyeTa 3KBHBATECHTHBIX MEXaHHYECKUX IapaMeTpoB MeMOpaH CI0MKHO¥ TONOJO-
THH JJIS 3]IEMEHTOB MUKPOCHCTEMHON TEXHHUKH.

4. TlpoekTHpoBaHHE CEHCOPHBIX M AKTIOATOPHEIX JIIEMEHTOB)

6.4. IlpuMepHble TeMbI KYPCOBBIX paboT
1) Pacuet u npoexTHpOBaHKE TYHHEIBLHOIO uhona c cmnbﬂoneﬁ'HpOBaHHHMH oOmacTsMu Tiepexoya.
2) Pacuer u nmpoeKTHpOBaHHe 0GpALeHHOTO | HO0Ma A1 neTeKTHpOBaHH;I cnabwix curHasioB CBY-
IyanazoHa. |

3) IIpoextupoBanue TYHHEIBHOTO AUOIA L[Jm CXEMBI ABTOTEHEPATOPOB KoneOaHuH.

4) PacyeT KOHCTPYKLIUH nbe303neKTqueCK0r0 ¥ MarHATOCTPHKIMOHHOTO MHKPOAKTIOATOPA.

5) [IpoexTupoBaHue HIEMEHTOR YIIPaBJICHHUS EOHTI/I‘JCCKI/IM mnyquI/IeM 3MEKTpO-, aKyCTO-, Marlu-

TOONTUYECKAS STHEHUKH. | !

6) MoaenupoBaHue pacpoOCTPAHEHHsI CBETA B MIAHAPHOM BOJi'IHOBO,I[e C YYETOM paccesHUsl CBETa
HA MHKPOHEOJHOPOJHOCTSIX. |

7) Pacuet 1 MoAenHpoBaHKe poliecca 110513/11&}1”51 HaHOCprI<TypHpOBaHHOFO HNOKPBITHS METOJIOM
MOJIEKY IS PHO-TY4eBOH SMTUTAKCUH. 1

8) Pacuer u MogenupoBaHue mpouecca moyyeHus HaHOCprI(’]j_“ypI/IPOBaHHOFO HOKPBITHSI METOZIOM
bu3uKO-XxUMHYECKO caMOCOOPKH. |

9) Monenuposatne (GpopMHPOBAHUS HAHOPA3ZMEPHBIX KnacupOB C IIOMOIIBIO MeToaa Imddy3u-

OHHO-JIOKAJIBHOTO OCAXKICHHUSL.

10) Monenuposarue HOpMHPOBAHHS TIEHOYHBIX CTPYKTYP meTonoM Jlenrmiopa-BiomkeTT

11) Pacuer n npoextupoBanue baumeTayeckoro (6e3 pacce;[mm) MIOJIEBOTO TPAH3UCTOPA (TpaH3H-
crop Harra—/laca). ‘

12) PacueT m mpoekTUpoBaHHe TPaH3MCTOPA C IIPUMEHEHHEM LHI/IHOBOFO KJIanaHa (C MCIioJb30Ba-
HUEM MarHUTHOTO TYHHEJIBHOTO TIepexoa). ‘

13) Pacuet u Mmozenuposanue MHKpOl’IOTOKO]? ’KUAKOCTHY ¥ ra3a B KalllUIApax U MUKPOKJIAAHaX.
14) TIpoexTupoBaHue MOIYIPOBOIHHKOBOIO umiceKuI/IOHHoroinazepa C 3aJJaHHBIMH TapaMeTpaMu
CHIEKTPANLHON MEPECTPONUKH, YACTOTHON MOJYJIALNY U YACTOTHOH CTAOMIM3AIHH.

15) MopenupoBanue KpHOTPOHA JUIS HCIIOJIL30BAHUS B BBIYHCIATEIBHBIX HHGOPMALMOHHBIX CH-

cTeMax. ‘



16) MonenupoBaHue JOTHUECKUX BJICMGHTO];B JUI BEIYMCIIUTENBHEIX CHCTEM Ha OCHOBe 3 (ekTa
Jxozedcona. !

7. YYEBHO-METOJAHUYECKOE U I/IH#OPMAHI/IOHZHIOE OBECIIEYEHHUE
JUCIHAILIHNHBI | f

OcHoBHas JTATEpATYpAa:
|
1. Beenenne B pemMTOHaHOGOTOHNKY. DyHAAMEHTAILHEIE OCHOBBI M JIA3€PHbIE METOIB] YIIPaBIIsic-

\ : )
MO0 NOJY4EHHUst M JUarHOCTHKH HAHOCTPYKTYPUPOBAHHEIX MATEpHAsIoB: yyeOHoe ocobue/ C.M.

ApakensH u ip.— DJIEKTPOH. TEKCTOBBIE ,ua}#Hme.— M.: Jloroc, 2015.— 744 ¢.

2. Hesomun B.K. Kpanropas ¢usuxa u HaHO’feXHOJ'IOH/II/I/ Hesonun B.K.— 3nexTpon. TekcToBbIE
mannasle.— M.: Texunocdepa, 2013.— 128 c. | f

3. 3epxxunckwmit P.W. YpaBaenus MaTeMaTHUCCKON busukn: xype nexuuit/ Izepxxuncknii P.1.,
JloruuoB B.A.— DIIeKTpOH. TEKCTOBEIE ,ZIaHHLIe — M.: MockoBcKast roCyAapCTBEHHAS aKa(EMUS

BOIHOTO TpaHcnopra, 2015.— 66 c.

JonoJHHTeIbHAS JIUTEpaTypAa: ‘
1. Huxymuu K.C. MaremaTuteckoe MoieIMPOBAaHHE B CI/ICTE)M?C Mathcad: meroamueckue pexo-
MECHZAI|H 110 BRIIOTHEHHIO KOHTPOJIEHEIX PAGOT 0 Kypey «KOMIBIOTEPHOE HHKEHEPHOS MOJ(C-
nuposanre»/ Huxymua K.C.— 3extpon. TEKCTOBBIC nmannsie.— M.: MockoBckas rocyiapcTBeH-
Hasl aKaJeMHs BOJHOT0 TpaHcnopra, 2009.—65 c.

2. AsepuenkoB B.M. OCHOBEI MATEMATHHECKOTO MOI[GJ'II/IpOBaI-jII/ISI TEXHUYECKUX CACTEM: YIeOHOE
nocobue/ Apepuenxos B.U., ®egopos B.IL., Xefiden M.JI.— DieKTpoH. TEKCTOBBIE JaHHbIE.—
bpsinck: bpsHCKUN roCcynapeTBEHHEBIN TeXHUIECKH yHusepeurer, 2012.— 271 c.

3. Meroasl Matemarnueckor (usuky: yueGHOe nocobue/ 10.B. I'punses [u ap.].— DnexTpoH.
TeKCTOBBIE JlaHHble.— ToMmck: ToMCKmI ToCyapCTBEHHBIA yHHBEPCHTET CHCTEM YIPABICHHS 1
pannodNeKTporkKHy, Db KonTent, 2012.— 148 c.

HHTEpHET-pecypehl:

1. Kpucramiorpapuyueckas 1 Kpuctaioxumudeckas 6asa TaHHBIX JUI1 MHHEPAIOB H HX
CTPYKTYPHBIX aHaJIOTOB «MUHKPUCT»// Pexum Joctyna:
http://database.iem.ac.ru/mincryst/rus/

2. KemGpumkcukii GaHK CprK’JT!“ypHBIX JaHHBIX// Pexum JOCTyIa:

http://webesd.cede.cam.ac.uk/client log in.php?first attempt=1
3. Hmxenepnoe mpoekrupoBanue nanoXplorer / Pexum fgocryna:
http://st07.ru/technology/nano/5/19.htm
4. Cucremnl aBTOMATH3MPOBAHHOTO MTPOEKTUPOBAHH 1 Pexxam NOCTyIIA:
http://www.edame.mirea.ru/files/Lecture 1 Altium.pdf

8. MATEPI/IAJII)HO-TEXHI/I‘IE(FKOE OEECHEj‘IEHI/IE JAUCHUITJINHBI

JIexnmoHHEBIE ay UTOPHH, OCHaméHHbﬁe JOCKOH U IIEPEHOCHBIM IIPOEKTOPOM IS MPOBEIE-
HUA 3aHATHH ¢ NPUMEHEHHEM KOMIIBIOTEPHBIX HPE3CHTANWH ¥ JAEMOHCTPAIIMOHHEIX DPOIHKOB.
AYTUTOPHH JUIs TIPOBEICHHS IPAKTHYECKAX 1 11abopaTopHBIX 3aHATHH, OCHAINEHHBIE COBPEMEH-
HBEIMH NIEPCOHAILHBIMU KOMIBIOTEPAMH, O0BEIMHEHHBIMHA B JIOKATBHYIO BEIYUCIHTENLHYIO CETh U
YKOMILJIEKTOBAaHHBIMH HEOOXOZIMMBIM CI/ICTGMMHI)IM " HpI/IKJ'IaI[HBIM IIPOTrPaMMHBIM 00eCTICYEHHEM.



[Iporpamma cocrapieHa B cootBeTcTBHH ¢ TpeGoBarmsmu HI'OC BO 1o HAIIPaBJICHUIO TTOJATO-
ToBKH 28.03.01 HaHOTEXHONOrHE i MUKDOCHCTEMHAS TEXHHUKA. ,/ )

PaGouyro nporpammy cocraBuii crapumii npernogasareis kad. GulIM oprrkos KA. / ;’ 9///
(PHO, noanucs)
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[Iporpamma paccmoTpena u ono6pena Ha 3aceianuy kabenpsr GullM

[potoxon Ne /7" ot OZ €4 7/ tona ——

s =

3apenyromuii kadenpoit S Apaxensn C.M.

(PHO, noxmucs)

PaGouas nporpamma pacemoTpena u omoGpena ma 3aceflaHu y4eOHO-METOHYECKOH KOMUCCHH
Harpasyienust 28.03.01 HanoTeXHONIOrHH 1 MHKPOCHCTEMHAS TCXHHKa
Mporokon Ne 77 or 97.6% S tona

[Ipencenarens xomMuccun s : Apakensua C.M.

—'—./
= (®UO, noanuce)

JIUCT NEPEYTBEPKEHUSI
PABOYE IPOI'PAMMBI AU CHUTLIAHbI

PaGouas nmporpamma onoGpena na A0 77 -LofS yuebubiit ron
Hpotoxon 3acenanus kadenpet Noe 7/ or 3668, 7% rona

3asenyromuit kadeapoit /,,. / - /?/bc’{é'r?ﬁﬂ/ CH.

PaGouas nporpamma og06pena Ha y4EeOHBII TO/|

IIpotokoi 3aceganus Kadenpsr No oT rojia

3aBenyromyuii kadenpoit

Pa6ouyas mporpamma ono6pena Ha YUEOHBII 1o !

IIporoxon 3acenanus kapempsr Ne oT roza

3aBenyroniuii kadempoit




