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1 Heau u 3apa4n U3y4eHUs: QM CHUIJIMHBI (MOLYJIs).
1.1 Ileanb ocBOeHUSs M CIUATLIIMHBI.

«KoMmnbroTepHoe MoieTMpOBaHuE, pacyeT U NMPOEKTUPOBAHNE HAHOCUCTEM» SIBIISIETCS (POpPMU-
pOBaHHE y CTYJEHTOB IPEICTABICHUS O COBPEMEHHBIX METOJaX KOMIIBIOTEPHOTO MOJIEIMPOBAHUS,
pacuere CBOICTB U XapaKTEPUCTUK MPU MPOEKTUPOBAHUHM HAHOCUCTEM PA3JINYHONU Pa3MEpPHOCTH.

Pe3ynbpraramMu u3zydeHus CTyJeHTaMHU TUCHUIUIMHBI « KOMIIBIOTEpPHOE MOJEIMPOBAHUE, pacueT
U MPOEKTUPOBAHNE HAHOCUCTEM) JIOJKHO CTaTh MPUOOpETEHNE 3HAHUI U HaBBIKOB IO BBIOOPY METO-
JI0B KOMIIBIOTEPHOTO MOJEIUPOBAHNS HAHOCUCTEM JUIsl pELICHUS 3a/1a4 IPAaKTUYECKOTO MPOEKTHUPOBa-
HUS HAHOCHUCTEM C JK€JIaeMbIMU/UCKOMBIMU XapaKT€PUCTHUKAMHU.

1.2 3agauu TUCHUNJINHBIL.

3agauaMy OCBOEHUS TUCUMIUTMHBI « KOMIBbIOTEpHOE MOJIEIUPOBAHHE, pacueT U NPOEKTUPOBAHUE
HaHOCHUCTEM» SBIISIIOTCS:

— (hopMHpOBaHUE TEOPETHUUECKUX 3HAHUU B 00JACTH METOJIOB KOMIIBIOTEPHOI'O MOJEIUPOBaA-
HUsI HAHOPA3MEPHBIX CHCTEM;

— (hopMupoBaHUE HABBIKOB MO MPUMEHEHHUIO TEOPETUYECKUX MOJIOKEHUN K OMIMCAHUIO CBOMCT-
BAa HAHOCTPYKTYP U HAHOCUCTEM Pa3JIUYHON ITPOCTPAHCTBEHHON Pa3MEPHOCTH;

— (hopMHpOBaHUE YMEHUU MPOEKTUPOBATH U MCIIOJB30BaTh PA3JIMYHbIE YPOBHU MOJEIUPOBA-
HUS HAHOPA3MEPHBIX CUCTEM U 3JIEKTPOHHBIX TPUOOPOB HA UX OCHOBE;

— (hopMHpoOBaHUE YMEHUI UCKATh U aHAJIU3UPOBATH HAYYHYIO JINTEPATYPY MO MOJIECIUPOBAHHUIO
HAaHOPA3MEPHBIX CUCTEM U AJIEKTPOHHBIX IPUOOPOB HA UX OCHOBE;

— OPraHHM30BBIBaTh B COOTBETCTBUM C HAaydHOW OpraHM3alled TpyJla IO3HABATEIBHYIO Jes-
TEJIBHOCTB;

— pa3BHUBaTh y 00y4arOMIMXCS UHTETPATUBHBINA CTUJIb MBIIUICHNUS, TI03HABATEIbHBIA HHTEPEC K
HOBBIM pa3paboTKaM B 001aCTU MOJAETUPOBAHUS CTPYKTYP JJIs1 HAHOIJIEKTPOHUKH.

1.3 MecTo qucuMIInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMBbl.

JuctmmummHa «KoMmbloTepHOE MOJETUPOBAaHHME, PACYET W IPOCKTHPOBAHWE HAHOCHCTEM»
(b1.B.JIB.02.01) nns GaxamaBpuata no HampasieHuto 11.03.04 DnexTpoHHKa UM HaHOZJIEKTPOHHUKA
npoduiis "HaHOTEXHOJIOTMH B AJIEKTPOHUKE" ABJIETCS COCTAaBHOM YacThiO BapuaTuBHOro Oioka B1.B.
y4eOHOTO TJIaHa ¥ OTHOCUTCS YaCTH AUCIUILINH MPO(HECCHOHAIBHOTO KA IO BEIOODY.

Juctmmmaa «KoMIbploTepHOE MOACTHPOBAHUE, PACUET U MPOSKTUPOBAHIE HAHOCUCTEM» Jac-
TUYHO 0a3MpyeTcsl Ha 3HaHUU MPEIMETOB YHUBEPCUTETCKOTO Kypca: aTOMHOU (pU3HMKH, PU3UKN HAHO-
pa3MEpHBIX CUCTEM, KBAHTOBOW MEXaHHKH, OCHOB MaTeMaTHYECKOTO aHain3a, nHpopmaTuku. OcBoe-
HUE AUCIUTUINHBI «KOMITBIOTEpHOE MOJISIIMPOBAHKE, pacueT U MPOSKTUPOBAHHE HAHOCHCTEM» MO3BO-
JUT CTYACHTaM IMPHUMEHATH TOJYYCHHBIE 3HAHUS MPH MOJATOTOBKE BBIMTYCKHBIX KBaJTH(HKAITMOHHBIX
pabor.

Nzyuenne mucnumimHbl «KOMIBIOTEpHOE MOJICIIMPOBAHUE, PACUET W MPOEKTUPOBAHHE HAHO-
CHCTEM» BKIIIOYAET ayAUTOPHBIC 3aHATHS CO CTYyJAEHTaMHU (JICKIIUH, TPAKTUICCKUE 3aHSATHS), TPYIIIIO-
BbIC ¥ MH/IWBUAYyaJIbHBIC KOHCYIBTAIINH, HATMCaHUe pedepaToB, YCTHBIE JOKIIAIbI, CAMOCTOSTEIHHYIO
paboTy CTYJIEHTOB ¢ YUeOHOM JUTEPATYPOU, HAYIHBIMU UCTOYHHKAMHU.

1.4 IlepeyeHb MIAHNPYEMBIX Pe3yJbTAaTOB 00y4eHHS 1O JMCHUIIMHE (MOIYJII0), COOTHe-
CEeHHBIX C IVIAHUPYEMBbIMH pe3yJIbTATAMH 0CBOECHHS 00pa30BaTe/IbHOI IPOrpaMMBbl.

N3yuenne yueOHOUM mucnurminabl « KOMIBIOTEPHOE MOJICTMPOBAHHUE, pacdyeT M MPOEKTUPOBa-
HUE HAHOCHUCTEM» HaIlpaBJieHO Ha (OPMHUPOBAHHUE y OO0YUAIOIMIUXCSA 00WenpohecCuoHaibHbiX U npo-
¢eccuonanvnvix xomnerenuii: OIMK-7, T1K-9, T1K-16.



UHexc B pesynbraTe nzyueHus: yueOHON JUCHMITIIUHBI
Ne COMITe- Conep:kaHue KOMIIETCHIUH 0GYHAIOIIECS TOIIKHDI
ILII. (nnn e€ yacTh)
TeHIMH 3HaTh yMeTb BJIAJeTh
I. OIIK-7 | cnocoOHOCTBIO YYUTHIBATH | BOSMOKHOCTH | HCIIOJIb30BaTh | YMCHHEM  TIO-
COBPEMEHHbIE  TEHJCHILIUU | COBPEMEHHBIX | KOMIIBIOTEpHBIE | UCKa  UH(DOP-
pa3BUTHUSA AJIEKTPOHMKH, | METOJOB  Ma- | IPOrpaMMbl Maluu 1Mo mpo-
U3MEpPUTENbHON M BBIYUC- | LIMHHOIO  MO- | JUISI MOJENIUPO- | EKTUPOBAHUIO
JUTENIbHOM TEXHUKU, WH- | IEJIUPOBAHUS BaHUS HAHOCHU- | HAHOCHUCTEM
(OpMAaLIMOHHBIX TEXHOJIO- | HAHOCUCTEM M | CTEM U DJIeK- | MeToJaMu
ruil B cBoed mpodeccuo- | IEKTPOHHBIX | TPOHHBIX MPHU- | KOMIIBIOTEPHO-
HaJIbHOU JeSITeNIbHOCTH npubopoB  Ha | OOpOB Ha HX | TO MOJEIUPO-
UX OCHOBE OCHOBE BaHUS
2. IIK-9 | roTOBHOCTBbIO OPraHU30BbI- | BOSMOXHOCTU | MCIOJb30BaTh | YMEHHEM  IIO-
BaTh METPOJIOTMYECKOE | COBPEMEHHBIX | KOMIIBIOTEpHBIE | UICKAa  UH(DOP-
oOecrieyeHre MPOU3BOJICTBA | METOJIOB ~ Ma- | IPOrpaMMbl Maluu M0 MeT-
MaTepuaJoB U  U3JENUN | LIMHHOIO  MO- | JUISl MOJENIUPO- | POJIOTUU HaHO-
AJIEKTPOHHOU TEXHUKH JeIMPOBaHUS BaHUS HAHOCHU- | CUCTEM C IIO-
HAaHOCHCTEM CTEM JJISl LIeJIeH | MOIIbI0 METO-
UIg  TpejacKa- | METPOJIOTUU JI0OB  KOMIIbIO-
3aHUS CBOMCTB | CBOMCTB Mare- | TEPHOTO MOJie-
MaTepHasoB pHAIOB  3JEK- | JIUPOBAHUS
AJEKTPOHHOU TPOHHOM  TeX-
TEXHUKHU HUKHU
3. I1K-16 | roTOBHOCTBIO ~ OCYIIECTB- | OCHOBHBIE Y3JIbI | IMATHOCTHPO- | HABBIKAMU OC-
JATh perjlaMeHTHylo 1npo- | OBM st koM- | BaTh IOJIOMKU | MOTpa M pe-
BEPKY TEXHHMYECKOIO CO- | IbIOTEPHOIO U HEUCIPAaBHO- | MOHTA  HEHC-
CTOSIHUS 000pyI0BaHUsI, | MOJICTTUPOBA- CTH Y3JI0B | ITPaBHOCTEMN
ero npopuIaKTUYECKud | HUs ~ HaHocH- | OBM mnsa koMm- | OBM ans koMm-
OCMOTp U TEKYLIUNA PEMOHT | CTEM [BIOTEPHOTO MBIOTEPHOTO
MOJIENIMpPOBa- MOJeNTUpOBa-
HUS  HAHOCU- | HUSL ~ HAHOCH-
CTeM CTeM

2. CTpyKTYpa M coep:KaHHe TMCHHUIJIMHDI.

2.1 Pacnipenesienne TpyA0€MKOCTH JUCHHUILINHBI 10 BUAAM padoT.

OObwas Tpyn0EMKOCTh TUCHUIUIMHBI cocTaBiseT 3 3ay.en. (108 yacoB), Ux pacnpeesieHue 1no

BHJIaM paboT MmpeacTaBieHo B Tabnuie (0112 cmyoenmos ODO).

Buj yae6noit paboThl Bcero | Cemectpsl (dachrn)
4acoB 7
Konraktnasi pabora, B TOM uncJie: 68,2 68,2
AyIMTOpHBIE 3aHATHS (BCEro) 64 64
3aHATHS JTEKIIMOHHOTO TUTIA 32 32
3aHATHSA CEMHUHAPCKOTO THMA (CEMUHAPHI, TPAKTUYCCKUE 3aHS- 3 3
THSI)




JlaGoparopHbie 3aHATHS — —

HNuas koHTaKkTHas1 padora: 4,2 4,2
KonTtpoas camoctositrensHoi paboTsl (KCP) 4 4
IIpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHasi pa00oTa, B TOM YHUCJIE: 39,8 39,8
Kypcosas pabora — —
ITpopaboTka yaeOHOTO (TEOPETHUECKOT0) MaTepuasa 20 20
BrinosiHenne MHAMBUTyalbHBIX 33JaHUH (ITOATOTOBKA CO00- 9.8 9.8
IIEHUH, TPe3eHTalHi) ’ ’
Pedepar 6 6
[ToaroToBka K TEKylemMy KOHTPOJIIO 4 4
KoHTpoJs: = =
NMOAr0TOBKA K 324€eTy 4 4
OO0mas Tpy10eMKOCTb | 4ac. 108 108
B TOM 4MCJie KOHTaKTHasi padoTa 68,2 68,2
3a4. efl. 3 3

2.2 CTpyKTYypa AMCHMILINHBI:

Pacrnipenenenue BuoB yueOHOI pabOThl U UX TPYAOEMKOCTH IO pa3jenaM (TeMam) TUCIUILIU-
HBI TIPEJICTABJICHO B TAOJIHIIC.
Pa3nensl (TeMbl) IUCHUIUINHBI, U3ydaeMble B 7 cEMecTpe:

No KosmuecTBo yacos
pag- T — Aymutopuas | CamocTosITeIbHAS
nena Bcero pabora paborta
J |13 | JIP CP
1 2 3 4 15 6 7
1 Beenenue. [lotpe6HOCTH B MOI€HPOBAHUM 4 ) B )
Y IPOEKTUPOBAHUY HAHOCHCTEM
) CoBpeMeHHbIE TEOPETHUYECKUE MOJIXObl K 6 ) B 4
MOJIETMPOBAHNIO HAHOPA3MEPHBIX CHCTEM
3 MonekynsapHo-MexaHudeckue mozenu Ha-| 20 4 8 8
HOCHCTEM
4 HCSMHI/IpI/E‘{eCKI/Ie METO/Ib pactera cTpoe-| 6 3 6
HUS U CBOMCTB MOJIEKYJI U HAHOKJIACTEPOB
5 [Tomyamnupuyeckre KBaHTOBOXMMHYECKHE 13 4 3 6
METO/1bl pacyeTa HaHOCUCTEM
6 Onucanue BaJIEHTHBIX B3aMMOJECHCTBHI B 4 ) B )
HAaHOCHCTEMax.
7 Meroasl MONEKYIIPHON AWHAMUKH B MO- 16 4 ] 4
JETMPOBAHNH HAHOOOBEKTOB
MonenpoBaHue HEKOBAJIEHTHBIX B3aMMO-
8 NEUCTBUIM B CylpaMoJIeKyJIsSpHbIX HaHOCT-| 4 2 — 2
PYKTypax
9 MonenupoBaHue NepHOIUUECKUX aTOMHBIX 4 ) B )
1 MOJIEKYJIIPHBIX CUCTEM
10 KommbloTepHas peanuzanus METOJ0B MO- 7.8 4 B 3.8
JIeIMPOBAaHNsI HAHOCUCTEM
Hmozo no oucuuniune: 103,8 | 32 32 39.8




[Ipumeuanue: JI — nexuuu, 113 — npaktuyeckue 3ansatus / cemunapsl, JIP — naboparopHblie 3aHATHS,
CP — camocrosiTenpHas padoTa.

2.3 Coneprxanue pa3iesioB (TeM) IMCHUIIIHHBI:

2.3.1 3auATusd JeKIIHOHHOI0 THIIA

Ne
HaumenoBanue dopma TEKYIEro
pas- Coneprxanue paszaena
pazzeina KOHTPOJIS
aeina
1 2 3 4
1 Beenenue. [lo- | Beenenue. [loTpeOHOCTD B MOACTMPOBAHUH U MTPOCK-
TpeOHOCTH B THPOBaHWM HaHOcucTeM. llenm MonenupoBaHus u
MOJIENINPOBA- HMCKOMBIE XapaKTEPUCTHUKN HAHOCUCTEM.
HUU U IPOEKTH-
POBAaHHUH HAHO-
CUCTEM.
2 CoBpemennble | Llenu moaenupoBanus. @U3NKO-XUMUYECKUE MOJIENH /P
TEOPETUYECKUE | CTPYKTYphl HAHOOOBEKTOB. Kiaccudukanus MeTo10B
IIOJXO/BI K MO- | MOJICJIMPOBAHUSI CTPOCHHSI MOJIEKYJSIPHBIX, CyIpa-
JEIUPOBAHUIO | MOJIEKYJIIPHBIX M HAHOCTPYKTYpPHBIX cucreM. Hc-
HaHOpa3Mep- II0JIb30BAHNME JKCIEPUMEHTAIBHBIX AAHHBIX I I10-
HBIX CHCTEM. CTPOCHMS HadalbHBIX Mojened. MexdacTuuHbIe
B3aMMOJCMCTBHSL B HAHOCTpYyKTypax. IlapHele u
TPEXYaCTUYHBIE OTCHIUAIIBI.
3 Mexanunueckue | [IpencraBieHue HaHOCHCTEMBI B BHJAE MaKpOMOJeE- /P
MO/IENIA HAHO- Kynbl. CWJIOBBIC TOJISI M WX IMMAapaMeTpbl. DHEPTHUS:
CUCTEM. pacTsLKEHUs CBSI3M, YIJIOBOM naedopmanuu, Kpyde-
HUsL. AJITOPUTMBI MOJIEKYJISIPHOM MEXaHUKH.
3 Mexanundeckue | [lapamerpuzanus KIaCCUYECKHMX CHIIOBBIX IIOJIEH. KB/ /P
MO/JIEJIN HAHO- KomnrerotepHass peanusanuss MOJEIUMPOBAHUSA pas-
CUCTEM. JIUYHBIX TUIIOB HAHOCTPYKTYP METOJAMM MOJIEKY-
JIsApHOM MexaHuku. lIpakTmyeckne mHpuinoxkeHus u
OTPAaHMWYEHUS METOJOB MOJIEKYJISIPHOM MEXaHUKH
JUISL pa3HBIX TUIIOB HAHOCUCTEM.
4 Heasmnupnye- VYpasuenue lllpenunrepa s MONEKYJIAPHON CUCTeE- /P
CKHE METOJIBI Mbl. CBOWCTBa 3JEKTPOHHOM BOJIHOBOW (DYHKIIHH.
pacuerta ctpoe- | [Ipubmmxenue bopra-Onmnenreimepa.
HUs U cBoMcTB | Mepapxusa mMeTon0B KBaHTOBOM xumuu. Merton Xap-
MOJIEKYN U Ha- | Tpu-Doka. DIIEKTpOHHAs KOPPEJSALUS U METOMAbI €e
HO-KJIacTepoB. | yuera. MeToJ KOH(UIYpallMOHHOTO B3aWMOJEHUCT-
Bus. Teopus Bo3mynieHuid. MeTos CBSI3aHHBIX KJa-
cTepoB. TOYHOCTP HEIMIMPUYECKUX KBAHTOBO-
XUMUYECKHAX PACUETOB.
4 | Hesmnupuue- Teopema XosuOepra-Kona. Teopuss Kona-Illama. KB/ /P
CKHME METOJIbI @yHKIMOHAIBl IEKTPOHHON IUIOTHOCTH. Jlokams-
pacuera cTpoe- | Hble M HEJOKaJbHble (YHKLIHMOHAIbl IUIOTHOCTH.
HHS ¥ CBOWCTB | ['pamveHTHas KOppEeKLHS.
MoJieKyn U Ha- | [Ipo6iemMbl ucnonp30BaHusl PYHKIMOHAIOB IJIOTHO-
HOKJIaCTEPOB. CTH B ONMCAHUM CBOWCTB M XAPAKTEPHUCTHK HAHOYA-
CTHIL.
4 Hesmnupnye- basucHble QyHKIIMU JUIs1 HEOMIHPUYECKUX PACUETOB. KB/J1/P




CKHE METOJIBI
pacuera cTpoe-
HUS U CBOMCTB
MOJIEKYJI U Ha-

Homenknarypa 0a3ucHbix HabopoB. Posb 0azucHbIX
(GYHKIMM B ONMMCaHUU CBOMCTB HAHOCHCTEM.
KomMmmbroTepHble mporpaMmsbl 1Jii HEAMIIUPUUYECKOTO
MOJEIUPOBAHNUS HAHOCUCTEM.

HOKJIACTEPOB.

5 [Tomysmnupu- Metoipl, OCHOBaHHbIE Ha IpeHeOpexeHuu audde- /P
YEeCKUE KBAaHTO- | pEHLUAIbHBIM IEpPEKpbIBAHUEM. METObl, HCIOJIb-
BOXMMHYECKHUE | 3YIOIHUE P-3JIEKTPOHHOE MpuOIMmKeHre. TOUHOCTh U
METO/IbI pacye- | IpoOsIeMbl MOJIYSMITUPUYECKUX KBaHTOBO-

Ta HAHOCHUCTEM. | XUMHUYECKUX PAaCUETOB.

5 [Homysmnupu- Oco0OeHHOCTH MPUMEHEHHUSI MOTYIMIIUPUUECKUX Me- KB/ /P
YeCKUe KBaHTO- | TOJOB JJIsl pacyeTa pa3jMyYHbIX TUIIOB HAHOCHUCTEM.
Boxumuueckue | KommproTepHble mporpaMMbl JJsl OJy3MIIUPUUECKO-

METO/IbI pacye- | o MOJICTMPOBAHUS HAHOCUCTEM.
Ta HAHOCHCTEM.

6 | Onucanue Ba- MouiekynspHble OpOMTANU U HMX XapaKTEPUCTHUKU. /P
JEHTHBIX B3au- | OpOuTanbHasg KapTHMHA XUMUYECKOW CBS3U. AHaIu3
MOJICVCTBHUI B 3aCEJICHHOCTE aTOMHBIX opOuTane. [lepexkpriBanue
HaHocHucTeMax. | opburtaneil. IIpocTpaHcTBeHHOE — pacmpeseseHue

AJIEKTPOHHOMU IJIOTHOCTH U 3apsijia. DJIEeKTpocTaTuyie-
CKHM M DHEPreTUYECKUM aCIEeKThl ONMCAHUS XUMUYE-
CKkoM cBsi3H. Jlokanuzamusi u ruOpuan3anys opouTa-
neil. Mojenu 31eKTpOHHOM JOKalu3aluu U UX opou-
TaJbHOE U KBAHTOBO-TONOJIOIrMYE€CKOE 0O0CHOBAHUE.

7 Meroas! Mone- | MeTtoasl MOJNEKYJIAPHOM JWUHAMUKH. AJITOPUTMBI /P
KYJISIPHOM TH- pacueToB. Bujsl TepMocTaToB U 6apocTaToB.

HAMUKHU B MO- Oco0eHHOCTH MOJIETHPOBAHNE HAHOCTPYKTYP METO-
JeIMPOBaHUU JIOM MOJIEKYJISIPHON AMHAMUKH.
HaHOOOBEKTOB.

7 Meroast Mone- | KomnproTepHble NpOrpaMMbl MOJIEKYJSIPHOW JUHa- KB/ /P
KYJISpHO u- MUKH U UX XapakTepuctuku. [IpenmyiectBa u orpa-

HaMUKH B MO- HUYEHHS] METO/1a MOJIEKYJISIPHON JIUHAMUKU JJIs U3Y-
JeIMPOBaHUU YEeHHs CBOWCTB HAHOCHCTEM.
HaHOOOBEKTOB.

8 MopennpoBa- Mopnenu o6pazoBanus HaHOCTPYKTYp. IloTeHimans /P
HHE HEKOBAa- aTOMHBIX U MOJIEKYJISIPDHBIX B3auMozencTBuid. Bogo-
JICHTHBIX B3au- | poJHas CBsA3b. BaH-1ep-BaaibCOBO B3aUMOJEHCTBUE.
MO/JICHCTBHH B [lonartue o cynpamousiekynsipHodl xumuu. Hepapxus
CyIpaMoJIeKy- | IIOCTPOEHUS] CYNPAMOJIEKYJISPHBIX HaHOPa3MEPHbIX
JSIPHBIX CUCTE- | CHUCTEM.

Max U HaHOCT-
PYKTypax.

9 MopennpoBa- OAHO3IEKTPOHHBIE BOJHOBbIE (DYHKIUU MEpHOINYE- /P
HUE NePUOIU- CKUX CTPYKTYp ¥ MeTo bl uX pacuera. [Ipubnmxenue
YECKUX aTOM- JIOKAJIbHOM INIOTHOCTH. Y poBeHb Pepmu. [1n0THOCTH
HBIX U MOJIEKY- | COCTOSIHUM. 30HHAsI CTPYKTypa U CBOMCTBA TBEPJBIX
JSPHBIX cucTeM. | Tel. KimactepHoe nmpubimmkenne. DIeKTPOHHOE CTPO-

€HHE MEePUOINYECKUX HAHOCTPYKTYD.

10 | Komnerotepnas | Mcnosb3oBaHne CTPYKTYPHBIX, CHEKTPalIbHBIX U /P
peanuzanus TEPMOJIMHAMUYECKUX 0a3 TaHHBIX JJIS CO3AAHUS MO-
MOJISTUPOBaHUs | fienel HaHocucteM. KemOpumpkckas 6aza CTpyKTyp-
HAHOCHCTEM. HbIX maHHbIX, 0a3za NIST, 6azer UBTAH-tepmo u




Fact. [logroroBka JaHHBIX, pacyeT U MHTEPIpPETALUSA
PE3yJbTaTOB HEAMIUPUUYECKUX U MOTYIMIHUPUUECKUX
pacyeToB.

[Tpumeuanue: KB — oTBeTHI Ha KOHTPOJIbHBIE BOMPOCHI, 113 — BBINOJIHEHNE MPAKTUYECKUX 3aJaHUH.

2.3.2 3aHATHSA CeMMHAPCKOI0 THIIA.

CornacHo y4eOHOMY IIaHY 3aHSTHS CEMHUHAPCKOTO THMA 0 yueOHOo# mucturnHe «Komrbro-
TEPHOE MOJIETUPOBAHUE, PACUET U MPOEKTUPOBAHNE HAHOCUCTEM) HE NMPEAYCMOTPEHBIL.

2.3.3 JIaGopaTopHbI€e 3aHATHS.

B ocnHoBe nocTpoeHust 1abopaTopHOro mpakTukyma no aucuumimHe «KommbroTepHoe Moje-
JUPOBaHUE, pacyeT U MPOECKTUPOBAHNE HAHOCUCTEM) JIEKUT MOCIIEI0BATEIBHOCTh MOATANHBIX JEUCT-
BUI MccrenoBares Mo MJIaHUPOBAHUIO, MOArOTOBKE, MPOBEACHUIO MOIEIUPOBAHUS HAHOCTPYKTYp U
aHaJIM3y MOJIyYEHHBIX JTaHHBIX.

No HaumenoBanue pas- HaumenoBanue nabopatopHbix paboT dopma TEeKylEero KoH-
Jena TPOJIst
1 2 3 4

1 MonekynsapHo- «MopnenupoBaHue YIJIEpOJIHbIX HaHOCT- | [IpoBepka pe3ynbTaToB
MEXaHUYECKUE MOJe- | pYKTYp METOJOM MOJEKYISPHON MEXaHU- | MOJAEIUPOBAaHUS, OLICHU-
JI1 HAHOCHUCTEM. KI» BaHUE y4acTus B JUCKYC-

CHH.

2 Hesmnuprueckue me- | «Hesmmnupuueckoe MOJECIUPOBAHWE Ha- | AHAIM3 UM OLICHUBaHUE
TOABl pacueTa CTpOe- | HOKJIACTEPOB aTIOMUHUS NeSITEeIbHOCTH CTYACHTOB
HUS U CBOMCTB MoJe- [0 TUIAHUPOBAHUIO U BbI-
KYJI 1 HAHOKJIaCTEpOB. MIOJIHEHUSI BBIYUCIIUTENb-

HOT'O SKCIIEPUMEHTA.

3 [Tonysmnupuueckue | «MoaenupoBanue >pdexra nonuponanus | [IpoBepka pe3yabTaToB
kBaHTOBoXuMH4Yeckue | atomamu [IIA m VA rpynm Ha cBOWCTBa | MOJECIMPOBAHUSA, OLICHU-
METO/bl pacuera Ha- | rpad)€HOBBIX HAHOYACTHUL). BaHUE y4acTHs B AUCKYC-
HOCHCTEM. CHH.

4 Onucanne BaJIeHTHBIX | «MoJenupoBaHre CBOWCTB HaHOIUIACTHH | [IpoBepka  pe3ynbTaToB
B3aMMOICHCTBHI B | rpad)eHa U CUITUIICHAY. MOJETUPOBAHUA, OLICHU-
HAaHOCHCTEMaX. BaHUE y4acTus B JUCKYC-

CHH.

5 Meroasl Mosekyisip- | «M/I-MonenupoBanne HaHonpoBoaa Ha | [IpoBepka  pesynbTaToB
HOM JMHAMHUKH B MO- | OCHOBE HMHTEpPKAJUIMPOBAHHONW aToMaMU | MOJEIUPOBaHUS, OLICHU-
JNETUPOBAHUM  HAHO- | JUTHUS OJHOCTEHOUYHOU Y HT) BAHHE Y4YaCTHUS B JUCKYC-
00BEKTOB. CHH.

6 | MogenupoBanue He- | «MojenupoBaHue B3auMojelcTBUsl HaHO- | [IpoBepka  pe3ynbTaTroB
KOBAJIEHTHBIX  B3au- | HUTEH kapOuHa» MOJENUPOBAHUSA, OLEHU-
MOJICUCTBUI B CyII- BAHHE Y4YaCTHUS B JUCKYC-
PaMoJIEKyIIPHBIX CHH.

CUCTEeMax M HaHOCT-
PYKTYypax.

7 | O630p pesynbraroB | Ha BEIOOD cTymeHTaM JaroOTCs Cienyronye | 3amumra MpoeKTa
KOMITBIOTEPHOTO  MO- | TEMbI IIPOBEPOUHBIX J1a00PAaTOPHBIX PadOT:

NeMpoBaHusl  HEKo- | «MoeIupoBaHUe JJIEKTPOHHBIX CBOMCTB
TOPBIX  HaHOpa3Mmep- | MoHocinoeB BNy, «MoxaenupoBanue aiiek-

HBIX CUCTEM.

TPOHHBIX CBOMCTB HaHOHHUTEH GalNy,




«MoienupoBaHUe 3JIEKTPOHHBIX CBOMCTB
HaHOHUTEU ZnSy», «MoaenupoBaHNUE HIICK-
TPOHHBIX CBOMCTB HaHOHUTEHN ZnO».

Jlaboparopusie padoTsl BeimosHsoTes B HOLL «JlnarHoctuka CTpyKTyphl U CBOMCTB HaHOMATe-
puasioB» KyGaHCKOTO rocy1apCcTBEHHOI'O YHUBEPCUTETA.

B pesynbpTare BbINONHEHUS J1aOOPATOPHBIX PabOT Yy CTYIEHTOB (OPMUPYIOTCS U OLIEHUBAIOTCS
tpedyembie ®PI'OC u OOII g nanpasnenus 11.03.04 DnekTpoHHKA W HaHOAJIEKTPOHHUKA MPO(UIIL
«Hanorexnonoruu B anekTponuke» komnereniun — OIIK-7, I1K-9, I1K-16.

2.3.4 [IpumepHasi TeMaTHKa KypCcOBBIX padoT (IIPOEKTOB).
CornacHO y4yeOHOMY IUIaHy IO JaHHOM NUCUUIUIMHE HE MPEAyCMOTPEHBI KypCOBbIE pabOTHhI
(IpOEKTHI).

2.4 IlepeyeHb yueOHO-MeTOAMYECKOr0 obecnedyeHHs i1 CAMOCTOSATeIbHON padoThl 00Y-
YA IUXCS M0 JUCHUIVIMHE (MOLYJII0).

[Tepedyenn yueOHO-METOIUUECKOTO 0OECTICUCHUS JUCIITUTLTHHBI
I10 BBITIOJIHEHUIO CAMOCTOSITEIbHON pabOThI
1. Meroauueckue ykazaHus 110 U3y4EHUIO TEOPETUYECKOIO MaTeprana, yI-
BEpKJIeHHbIE Kadenapoil pannou3uKi 1 HAHOTEXHOJIOTUH, MPOoTOKoa Ne 7 oT

Ne Bux CPC

20.03.2017.
[TpopaboTka 2. KommbroTepHOE MOACTMPOBAHNE HAHOYACTHI] U HAHOCUCTEM [ DJIEKTPOH-
1 yueOHOTO HBIH pecypc] : yueb. mocobue / B. I'. 3aBoaunckuii. - MockBa : @u3MatTiuT,
" |teopetnueckoro  |2013. - 176 c. - Pexxum nocryna: https://e.lanbook.com/reader/book/59650.
Marepuana 3. OcHOBBI HAHOCTPYKTYPHOT'O MaTepuanoBeaeHus. BozmoxxkHocTu u npo0diie-

MBI [ D7eKTpoHHBIN pecypc] : moHorpadwus / P. A. AuapueBckuid. - M. : JIaGo-
paropus 3HaHui, 2017. - 255 c. - Pexxum nocryna:
https://e.lanbook.com/reader/book/94128

[ToxroToBka k 3a- |MeToauYecKue yKa3aHUs 110 BBITOJHEHHIO TaOOpaTOPHBIX padoT, yTBep-

2. |muTe JabopaTtop- [KACHHBIC Kadeapoi paaruoPpu3nKu 1 HAHOTEXHOJIOTHH, MPOTOKOJ Ne 7 oT
HBIX paboT 20.03.2017.

bymenesa 10.1. Kak npaBuibpHO Hanucath pedepaT, KypCOBYIO U TUTIIIOM-
HYy10 paboThl: YueOHoe nmocobue /it 6akaiaBpoB [ DIEKTPOHHBIN pecypc]:
yue0. nmocobue — DnektpoH. naH. — M.: [lamkos u K, 2016. — 140 c. — Pexxum
noctyna: https://e.lanbook.com/book/93331.

Pegepar Kyszuenos U.H. Pedepatsl, KypcoBble u quIIoMHbIE pabOThl. MeToauka noj-
TOTOBKH U 0opMIIeHus [ DIEKTPOHHBIN pecypc]: yued. mocodue — IIeKTPOH.
naH. — M.: lamkoB u K, 2016. — 340 c. — Pexxum nocrymna:
https://e.lanbook.com/book/93303.

[ToaroToBka Brinerkanuna A.O. JlenoBbie 1 HaydHbBIE TPE3CHTALMH [ DIEKTPOHHBIN pe-

4 |MIPe3CHTaIHH cypc]: yaeGHoe mocobue — InekTpoH. naH. — M., bepnun: Jlupexkr-Menua,
" [mo Teme 2016. — 115 c. — Pexxum noctyna: http://biblioclub.ru/index.
pedepata php?page=book view red&book id=446660.

Y4eOHO-METOAMYECKNE MAaTepualbl I CAMOCTOATEIBRHONH PabOTHl OOYYaIONIMXCS W3 YHCIa
WHBAJIMJIOB U JIMIl C OTPAHMYCHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3) mpenocrasisitorcs B popmax,
aIalITHPOBAHHBIX K OTPaHUYCHHUSIM HUX 370POBbS M BOCIIPHSITHS HH(POPMAIIHHN:

JUjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOU GopMe yBEIUYEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM opme,



— B JOpMeE DIIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapylmeHnssMHM OTIOPHO-JBUTaTEIbHOTO alapara:

— B IIe4aTHOM opme,

— B JOpMeE DIIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN MepedeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHMHI'€HTa 00ydaro-
IITUXCA.

3. O0pa3oBare/ibHbIE TEXHOJIOTUH

Jia dopmupoBaHus npoecCUOHAIbHBIX KOMIETEHUUH B MPOLIECCE OCBOEHUS IUCIMILIUHBI
UCIOJIb3YETCSI TEXHOJOTHUs MpodeccroHaNIbHO-pa3BUBAIOIIEro OOydeHus, IMpeaycMaTpuBarolas He
TOJIBKO Mepeauy TEOPETHUECKOr0 MaTepuaia, HO U CTUMYJIMPOBAHUE U Pa3BUTHE MPOAYKTUBHBIX M0-
3HABATENbHBIX JEHCTBUI CTYAEHTOB (HAa OCHOBE IICHXOJIOTO-IIEJArOorMueckoil TEOpUU MO3TAIHOTO
(GbopMHUpOBaHMSI YMCTBEHHBIX JEHCTBUI). AKTHUBU3ALMU U WHTEHCU(PHUKAMU MO3HABATEIHLHOIO MPO-
1ecca CrocoOCTBYIOT HCIIOJIb30BAaHUE ME€Iaroru4ecKoi SBPUCTHKU W MOJEIMPOBAHUE MPOOIEMHBIX
CUTYyalUi.

B npouecce npenoaaBaHus IMCHUIUIMHBI HCTIOb3YIOTCS CIEAYIOIINE METOIbL:

— JIEKIIHY;

— JIOMAIlIHKE 3a/1aHus;

— TIpoOJIeMHBIE 3aaHus;

— UH/MBU/IyaJbHbIE IPAKTUUECKHE 3a/1aHUS;

— KOHTPOJIbHBIE OIIPOCHI;

— CaMoCTOsITeNIbHAsE paboTa CTYACHTOB (M3yUY€HHE TEOPETUYECKOro MaTepualla, MoJroToBKa K
71a00paTOPHBIM 3aHATHUSM, BBIIIOJIHEHUE JJOMAITHUX paboT, MOATOTOBKA K OIIPOCY U 3a4eTy).

B pamkax npakTUyecKux 3aHATUN MPUMEHSIOTCS METOJbl IPOEKTHOTO OOy4YeHHs], UCClea0Ba-
TEJIbCKUE METO/[Ibl, TPEHUHIOBbIE (POPMBbI, METO/I KOHKPETHBIX cUTyaluuid. B mpouecce camocrosiTens-
HOM JIeATENIbHOCTH CTYIEHThl OCBAaMBAIOT M AHAIU3UPYIOT NEPEIOBOM HAy4HO-UCCIIENOBATENbCKUM
OTIBIT, UCMOJIb3ysd UMEIOILYIOCS JUTEPAaTypy U MHPOPMALMOHHBIE TEXHOJIOTHH, 3HAKOMSITCS C OCHOB-
HbIMHM Hay4YHBIMU >KypHajaMH IO BOIIPOCAM MOJEIUPOBAHUS HAHOCTPYKTYP Pa3IUYHbBIX THIIOB, BbI-
CTYNAIOT C JOKJIaJJaMH Iepe]i OJHOKYPCHUKAaMU, HAKaIJIMBAIOT Oara)< 3HaHWM, MOJE3HBIX JUIsl BBIIOIN-
HEHUS BbIMMYCKHOM KBaTM(UKALMOHHON PabOTHI.

ConpoBojK/IeHHE CaMOCTOSITEJIbHOM pabOThl CTYJEHTOB TAK)KE OPraHU30BaHO B CIEIYIOLINX
dbopmax:

— MOJpOoOHOE U3YyUEHHE HEKOTOPBIX pa3JIesioB AUCHMILIMHBI OCPEACTBOM H3yUEHUS! pEKOMEH-
JyeMOH JONOJHUTENIbHOM JINTEpaTyphl;

— MoApOOHOE M3YYEHHE HEKOTOPBIX Pa3AesioB MUCIUIUIMHBI MOCPEACTBOM IOJITOTOBKU COOO-
LICHU, Mpe3eHTalHii, TyTeM HanucaHus pedepaTuBHbIX padboT;

— KOHCYJIbTAllUK JJIS1 Pa3bsCHEHHS IPOOJIEMHBIX MOMEHTOB IIPU CaMOCTOSATEIbHOM pacIIMpEH-
HOM M3Y4YEHHH Pa3JIeOB JUCIUILIUHBL

OcHoBHbIE 00pa30BaTeIbHbIE TEXHOJIOTUH, UCIIOJIb3YeMbIE B y4eOHOM MpoLiecce:

— JIEKIIUH C TPOOJIEMHBIM H3JI0KEHHUEM;

— 00CYyXIeHHE CIIOYKHBIX BOIIPOCOB U IIPOOIIEM;

— IPUMEHEHUE METO]a KOHKPETHBIX CUTYaI[Uil.

WutepakTuBHbIE 00pa30BaTeIbHbIE TEXHOIOTHUH, UCTIOJIb3YEMBIE B ayTUTOPHBIX 3aHATHSIX:

— TipoOJIeMHast JIEKIIHS;

— JIEKIMSI-TIpeCcC-KOH(DepeHIHs;

— OpPraHU3allMOHHO-IESITEIbHOCTHASI UTPA.

JUig M1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMHU 370POBbs IPEIyCMOTPEHA OpraHu3alus KOH-
CyJbTALlMH C UCIIOJIb30BAHUEM AIEKTPOHHOMN TOYTHI.



I/IHTepaKTI/IBHbIe 06pa30BaTeJ’lebIe TEXHOJIOI'UMN

Cemectp Bun 3ansaTus Hcnoab3yemble unTepakTuBubie | Kou-Bo
o0pa3oBaTe/ibHbIEe TEXHOJIOTHHU 4acoB
7 Jlexuus Ne 1. Benenue. [lotpe6- IIpo6aemuas jgexkums. 2
HOCTb B MOJICJINPOBAHUH U ITPOEK- Oco0eHHOCTH MaTEMaTHYECKOTO
TUPOBAHUH HAHOCUCTEM MOJIEIMPOBAHUS B 3a/1a4ax MpOeK-
THPOBAHMSI HAHOCHCTEM.
Jlexuus Ne2. CoBpemennbie Teope- | [IpodJieMHast JeKIusl. 2
TUYECKHUE TOJIX0/Ibl K MOAETUPOBa- | MakpoMOJeKyIsipHbIE U CYIIPaMoO-
HUIO HAHOPA3MEPHBIX CHCTEM. JIEeKyJsipHble HAHOCTPYKTYpbI. CH-
JIOBBIE MOJI. DHEPrusl.
Jlexums Ne 3-4. MounekynsapHo- | Jlekuusi-nmpecc-KoHpepeHmus. 4
MEXaHH4eCKue Moaenu HaHocucteM. | 1. YpaBuenue llpeaunrepa mist
MOJIEKYJISPHOU CUCTEMBI.
2. Ilpubnuxenue bopHa-
OmnmnenreriMepa.
Jlexums Ne5-7. Hesmnuprueckue Jleknusi-npecc-KoHpepeHuusi. 6
METO/IbI PacueTa CTPOEHHUS U 1. Teopus dyHKIIMOHATA.
CBOWCTB MOJIEKYJI U HaHOKJIacTepoB. | 2. Teopema Xosaubepra-Kona.
3. Teopus Kona-IlIsma.
Jlexums Ne8-9. Hesmnuprueckue Jleknusi-npecc-KoHpepeHuusi. 4
METO/IbI pacyeTa CTPOCHUA U 1. ba3ucHble QyHKUIMU AT HEIMITU-
CBOMCTB MOJIEKYJ M HAHOKJIaCTEpOB. | puueckux pacueroB. HomeHkiatypa
6a3uCHBIX HA0OPOB.
2. KoMIbroTEpHBIE TIPOrPAMMBI IS
HEAIMIIMPUYECKOTO MOJAEITUPOBAHUS
HAHOCHCTEM.
3andarue gmadoparopHoro tTuna Ne 1- | OpraHu3anuoHo-aesTeJbHOCTHAsA | 8
4. MonexyIsipHO-MEeXaHUIECKHE urpa Ha remy: «MoaenupoBaHue
MOJIENIM HAHOCUCTEM YTIEPOJHBIX HAHOCTPYKTYP METO-
JIOM MOJIEKYJISIPHOW MEXaHUKI)
3anstue naboparopHoro tuna Ne 5- | OpraHu3anuoHo-AesATeJbHOCTHAs | 4
6. Heomnupuueckue MeToIbl pacue- | Mrpa Ha temy: «Hesmmupudeckoe
Ta CTPOEHUS U CBOWCTB MOJIEKYII U MOJIETMPOBAHNE HAHOKIJIACTEPOB
HaHOKJIACTEPOB. ATIOMHUHUS
Hmoeo: | 30

4. OueHo4Hble CpeACcTBA JJISl TeKYIero KOHTPOJsl yCIeBaeMOCTH U MPOMeKYTOYHOI aT-
TecTaluM.

OneHOYHBIMH CPEICTBAaMU Ui TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH SIBIISIFOTCS: pedepaT U JI0K-

Jag, IpaKTHYCCKHUE 3aHATHUA, KOHTPOJBHBIC BOIIPOCHI.

4.1 D oHJ 01IEHOYHBIX CPEaCTB AJif MPOBEACHUS TEKYHIECTro KOHTPOJIs.

4.1.1 Tembl pedepaToB U T0KJIAT0B

B npouecce noaroToBkH 0KJIAA0B U pedepaToB Mo AUcCHUILINHE «KOMIBIOTEPHOE MOAEIHPO-
BaHUE, pacyeT U MPOEKTUPOBAaHUE HaHOCHCTEM» (opMUpYIOTCs U olleHuBatTcsa Tpedyembie ®I'OC u
OOII st Hampasnenus 11.03.04 DnexkrpoHuka v HaHOJIEKTpoHUKa npoduist «HanoTexHonoruu B

anekTporuke» kommnerermmu — OIIK-7, TTK-9.
Hwxe npuBoasTcst mpuMepsl TOKIAI0B U pedepaToB s pabouei mporpaMmbl.




1. OcHOBHbBIE METO/bI KOMIIBIOTEPHOTO MOJIEIUPOBAHUS CTPYKTYPHO-MEXaHUYECKHX CBOMCTB
HAaHOYACTHLL.

2. MeTo1pl KOMIIBIOTEPHOTO MOJAEINPOBAHUS AIEKTPOHHBIX CBOMCTB HAHOYACTHIL.

3. KoMmbroTepHO€ MOIeIMpOBaHNE HAHOPA3MEPHBIX JIEMEHTOB KBAHTOBOW AJIEKTPOHUKH.

4. Metoapl Teopur pyHKLIHMOHANA TUIOTHOCTH U UX IPUMEHEHUE NPU MOJIETUPOBAHUU CBOMCTB
HaHOPa3MEpPHBIX YaCTULL.

5. OyHKIHOHAIIBL, IPUMEHSIEMBIE ITPU MOJIETMPOBAHUHU CBOMCTB HAHOPA3MEPHBIX YACTHIL.

6. IlomysamnupuyecKkue MeTOJbl, MPUMEHSEMbIE JUIsI MOJEIUPOBAHUS AJIEKTPOHHBIX CBOMCTB
HAaHOCHCTEM.

7. DMNUpUYEcKre METObI, IPUMEHSIEMbIE [yl MOJIECTUPOBAHUS CBONCTB HAHOCUCTEM.

8. Meron MONEKyIIpHON JUHAMUKH U €ro NPUMEHEHHE IIPU MOJCIMPOBAHUN CBOWCTB HAHO-
pa3MEpPHBIX YACTHII.

9. Merox Monte-Kapiio u ero npuMeHeHne npyu MOJEITUPOBAHUM CBOMCTB HAHOPa3MEPHBIX Ya-

CTHII.

10. Crenngrka HAaHOPa3MEPHBIX YACTUL KaK 0O0bEKTOB KOMIIBIOTEPHOI'O MOJIEIUPOBAHUS.

11. MeTtoapl KOMIIBIOTEPHOT'O MOJIETIUPOBAHUS CIEKTPO(PU3UUECKUX CBOWCTB HAHOYACTHII.

12. KomnbproTepHOE MOJIEIUPOBAHUE PACIPOCTPAHEHHBIX MOJIYIPOBOJHUKOBBIX HaHOMAaTepHa-
JI0B.

13. KomnbroTepHOE MOJEIMPOBAHUE HOBBIX IOJIYIPOBOJAHUKOBBIX HEOPraHMYECKUX HAaHOMa-
TEpHUAaJIOB.

14. KomnpioTepHO€ MOJIEIMPOBAHNE HOBBIX MOJIyPOBOJHUKOBBIX OPraHMYECKHX HaHOMaTe-
pHAaJIOB.

Ilepeuenv yacmeii KomnemeHnyuil, NPOGEPIEMbIX OYEHOUHBIM CPEOCNBOM:

OIIK-7: yMeThb HUCII0JIb30BaTh KOMIIBIOTEPHBIE TPOIPAMMBbI JJIsi MOAEITUPOBAHNUS HAHOCUCTEM U
AJIEKTPOHHBIX TPUOOPOB HA UX OCHOBE; BJIAJE€Th YMEHUEM MTOMCKAa UHPOPMAIMK IO MPOEKTUPOBAHUIO
HAaHOCHCTEM METOJIaMU KOMIIBIOTEPHOTO MOJIETMPOBAHUSI.

I1K-9: 3HaTh BO3MOKHOCTH COBPEMEHHBIX METOJ0B MAIIMHHOTO MOJEIMPOBAHUS HAHOCUCTEM
JUIA TIpeicKa3aHusl CBOMCTB MAaTEPHAJIOB AJIEKTPOHHON TEXHUKH; YMETh UCIIOJIb30BaTh KOMIIBIOTEPHBIE
MPOrpaMMbl Uil MOJEJIMPOBAHUS HAHOCHUCTEM MJIsl LieJel METPOJIOTMM CBOWCTB MaTE€pHalIOB AJIEK-
TPOHHOM TEXHHKH; BJIAJIETh YMEHHEM MOKMCKAa UH(OPMALMK IO METPOJIOTMH HAHOCHCTEM C IOMOIIbIO
METO0/I0B KOMIIBIOTEPHOI'0 MOJIETUPOBAHUSI.

Kpumepuu oyenxu doxnaoa:

OTMeTKa «3a4TEHO» BBICTABJISETCS CTYIEHTY, €CIIM JI0KJIaJ COOTBETCTBYET MPEIbSBIISIEMbIM K
HeMy TpeOOBaHUSAM 10 00bEMY U CTPYKTYPE U BBICKa3aHO COOCTBEHHOE CYXIEHHME IO paccMaTpuBae-
MOMH TeMe.

OTMmeTKa «HE 3a4TEHO» BBICTABIIETCS CTYJCHTY, €C/IM B JOKJIAJe OTCYTCTBYET COOTBETCTBHE
MEeXAY 33JaHHON TeMOW pedepaTuBHON pabOThl U M3YUYEHHBIMU HAYYHBIMU MCTOYHHKAMHU, UICTOUHUK
IJI0XO MPOAHATIU3UPOBAH, COOCTBEHHBIX CY)KJIEHUH O JOKIALy CTYIEHT HE UMEET.

Kpumepuu oyenxu peghepama:

— OILICHKAa «OTJIMYHO» BBICTABIIECTCS CTYAEHTY, €CIU pedepaT COOTBETCTBYET MPEAbIBIEMbIM
K HEMY TpeOOoBaHHSIM MO 00beMy, CTPYKType, 0(GOpMIICHUIO U IIPU HamucaHuM pedepara CTyIeHTOM
Obuta TIIyOOKO M3ydeHa HayudHas JIMTepaTypa, OTPa)X€Hbl CYIIECTBYIOLME B HayKe TOUKU 3pEHUS U
BBICKa3aHO COOCTBEHHOE CYXKIEHHE 10 pacCMaTpPUBAEMOMN TEME.

— OLIEHKA «XOPOILI0» BBICTABIISIETCS CTYJEHTY, €CJIM pedepaT COOTBETCTBYET MPEABSIBISIEMBIM K
HeMy TpeOOBaHUAM 110 00bEMY, CTPYKTYpe, O(hOopMIIEHHUIO U NPH HalucaHUM pedepara UM Oblia u3y-
YyeHa Hay4Hasl JIMTepaTypa, OTpa)KeHbl CYIIECTBYIOLIUE B HAyKe TOYKU 3PEHUsI, HO HE BBICKa3aHO CO0-
CTBEHHOE CY)KJIEHHE I10 pacCMaTpUBAaEMON TeMe, UMEIOTCS HE3HAUUTEIbHbIE MPOOENbl B U3JI0KEHUN
Hay4yHOTO MaTepuaa ro TeMe.

— OLIEHKA «y/J0BJIETBOPUTEIBHO» BBICTABIIAETCS CTY/IEHTY, €CJIU IIPU HAllMCAaHUU pedepara Bo-
IIPOCHI TEMBI PACKPBITHI HEAOCTATOYHO IOJHO, UMEIOTCA HEIOCTAaTKH B oopmiieHuu pedepaTUBHOMN
paboTEHL.



— OLIEHKa «HEYJOBJIETBOPUTENIBHO)» BBICTABIISIETCS CTYIEHTY, €CIH B pedepare MpPUCYTCTBYET
Ilaruar, CTyJIeHT He MPOSBUI CAMOCTOSITEILHOCTHU NP BBIIIOJIHEHUH HAYYHOH pabOThl, 3aMMCTBOBAI
MaTepuai, OTCYTCTBYET COOTBETCTBUE MEXAY TeMOH pedepaTuBHON pabOThl U M3YYEHHBIMU HAyYHBI-
MU HCTOYHHMKAMH; paboTa BBINOJHEHA C rpyObIMU HapyLIEHUSMU TpeOOBaHUU K O(OPMIICHHIO, IIPU
3amuTe pedepara CTyJEHTOM NPOJEMOHCTPUPOBAHO OTCYTCTBHE 3HAHMM HEOOXOAMMOIro Marepuana
10 TEME.

4.1.2 Ilpumepnl NpaKTHYECKHUX 3aJaHUI

B nporecce moAroToBKY U BBIIIOJIHEHUS MPAKTUYECKUX 3aJJaHUN (POPMUPYIOTCS U OLICHUBAIOT-
cst Tpedyembie @I'OC u OOII ans nanpasnenus 11.03.04 DnexTpoHUKa U HAHOBJIEKTPOHUKA MPOPHIIS
«Hanorexnonoruu B anekTponuke» komnereniun — OIIK-7, I1K-9, I1K-16.

Huxe npuBoasiTcs mpuMepbl NpakTUYECKUX 3aJaHui 1Jis paboueil mporpaMMBl.

Bomnpoc 1. OcHoBHas BeMYMHA B TEOPUU (PYHKIIMOHAJIA IUIOTHOCTHU 3TO

1) MHOrO3/1eKTpOHHAs BOJIHOBAs (GYHKILIUS; 2) aTOMHasi OpOUTalIb; 3) JIEKTPOHHAs MJIOTHOCTb;
4) 1eKTPOHHO-AEPHBII OTEHIUAIL.

OtBet —

Bomnpoc 2. Kak B metone Kona-11lsma yuntsiBaeTcsi 0OMEHHO-KOPPEISILIMOHHOE B3aUMO/IEHCT-
BHE JIEKTPOHOB?

Bonpoc 3. [IpubnuxeHue JT0KaabHOM INIOTHOCTU MPUMEHSIETCSI B TEOpUM (yHKIIMOHAJA MI0T-
HOCTH, YTOOBI

1) MOBBICUTH TOYHOCTH pacyeTa, 2) y4ecTh CIUH AJIEKTPOHA, 3) mepeHectu GopMyibl ajs O1-
HOPOJHOT'O 3JIEKTPOHHOT'O Ta3a Ha IPOU3BOJIbHBIE CUCTEMBI, 4) N30€XaTh UTEPALUOHHYIO IPOLEAYPY
pacuera.

OtBet —

Bonpoc 4. Ypasuenust Kona-IlIsma siBnsiroTcst

1) TounpiMH, 2) NPUOTMKEHHBIMY, 3) CIIpaBEAJIUBBIMU JUIsl OJTHOPOIHOTO 3JIEKTPOHHOIO ra3a;

4) UTHOPUPYIOIIUMH OOMEH 3JIEKTPOHOB.

OtBer —

Bomnpoc 5. DHeprus cynpaMosieKy/IsipHOl HAaHOYACTULIBI IPY YBEJITMUEHUHU €€ pa3Mepa

1) yBenuuuBaeTcs, 2) yMmeHbIIaeTcs, 3) u3MeHseTcss 0ecCucTeMHO, 4) 0CTaeTCs HEM3MEHHOM.

OtBet —

Bonpoc 6. Meron MoHnTe-Kapno u MeTo MOJIEKYJIIPHON THHAMUKA

1) onuCHIBAaIOT BCE B3aUMOJICHCTBHUS B CUCTEME; 2) HE OIMUCHIBAIOT HEKOBAJIEHTHBIE B3aUMOIEHi-
CTBUS; 3) ONHUCHIBAIOT TOJBKO KOBAJEHTHBIE B3aUMOJIEHCTBUS; 4) MPUMEHUMBI TOJIbKO JJISi MOHHBIX
CBA3EH

OtBet —

Bonpoc 7. [lorenuuan B Mmerosie Monte-Kapio u mMeToe MOJEKyIsIpHONH AMHAMUKH MPUOIIHU-
KEHHO YYUTHIBAET

1) Bce B3aMOJICHCTBHS B CUCTEME; 2) BCE B3aUMOJCHCTBHSI B CUCTEME, KPOME KYJIOHOBCKUX;

3) TOJILKO BOJIOPOJHBIE CBSI3U B cUCTEME; 4) TOJIBKO KYJIOHOBCKHE B3aMMOJICHCTBUS

OtBet —

Bonpoc 8. /[BrkeHne yaCcTUI CUCTEMBI OITUCHIBAECTCA METOIE MOJIEKYISIPHON THHAMUKH

1) 3akOHaMM KBaHTOBOM MEXAaHMKH; 2) 3aKOHAMM KIJIACCUUECKON MEXaHUKHU; 3) UTHOPUPYETCS;
4)

YUUTBHIBAETCS B CPETHEM

OtBer —

Bonpoc 9. Paznoxxenne BOIHOBBIX (DYHKIIHMI 110 TNIOCKUM BOJIHAM PUMEHSIETCS, YTOObI

1) ympocTuTh pacyeT; 2) YCKOPUTH pacyeT; 3) 000WTH caMocoriacoBaHue; 4) paclipoCTPaHUTh
pacuer Ha NepUoJUYECKUE CUCTEMBI.

OtBer —



Bomnpoc 10. Ilpumensiercs nu npubnmxenue bopra-Onnenreiimepa npu KOMIIBIOTEPHOM MO-
JETMPOBAHUH HAHOYACTHIL?

1) Ha; 2) "er; 3) unoraa, 4) TOJIbKO JUIsl MOJIEKYJISIPHBIX CUCTEM

Otser —

Ilepeuensv yacmeii KomnemeHnyuil, NPOGEPAEMbIX OYEHOUHBIM CPEOCNBOM:

OIIK-7: yMeTpb KUCIIOJIb30BaTh KOMIIBIOTEPHBIE TPOIPaMMBbI JJI1 MOAEITUPOBAHNUS HAHOCUCTEM U
AJIEKTPOHHBIX TPUOOPOB HA UX OCHOBE; BJIAJE€Th YMEHUEM MIOMCKAa UHPOPMALMK IO MPOEKTUPOBAHUIO
HAaHOCHUCTEM METOJaMU KOMITBIOTEPHOI'O MOJEIUPOBAHMSL.

[IK-9: 3HaTP BO3MOKHOCTH COBPEMEHHBIX METOJ0B MAIIMHHOTO MOJEIUPOBAHUS HAHOCHCTEM
JUISl IPEJICKA3aHUsl CBOMCTB MaTEPHAIIOB MIEKTPOHHON TEXHUKHU.

[1K-16: 3HaTh OCHOBHBIE Y3716l DBM /511 KOMIIBIOTEPHOTO MOJEINPOBAHMSI HAHOCUCTEM; YMETh
JUarHOCTUPOBATh MOJOMKH U HEHCIPABHOCTH y3510B DBM 1151 KOMIIBIOTEPHOTO MOJEIMPOBAHUS Ha-
HOCHCTEM; BJIaJIETh HaBbIKAMU OCMOTpa U peMOHTa HeucrnpaBHocTell OBM ais KoMIBIOTEPHOIO MO-
JEIIMPOBAHNS HAHOCUCTEM.

Kpumepuu oyenku:

- OLICHKA «OTJMYHO»: CTYAECHT CBOOOJHO OTBEYAET Ha JJaHHBIE BBIILIE BOIPOCH], aKTUBHO y4a-
CTBYET B JUCKYCCUU U B pabOTE HayYHOT'O KOJUIEKTUBA, PEYb OTIMYAETCS I'PAMOTHOCTBIO, UCIOJIb30-
BaHHUEM IPO(PEeCCHOHATBHO-OPUEHTUPOBAHHON TEPMUHOJIOTUU; JOMYCTUMbI 3aMUHKH M HETPOI0JIKHU-
TEJIbHBIE OCTAHOBKHU;

- OLICHKA «XOPOLIO»: CTYJEHT OTBEYAET HA JIAHHBIC BBIIIE BOIPOCHI, YHACTBYET B JUCKYCCUU U
B paboTe HAYy4YHOI'O KOJIJIEKTUBA, PeUb OTIMYAETCS IPAaMOTHOCTBIO, UCIIOIb30BAaHUEM IPO(HECCHOHATb-
HO-OPUEHTHPOBAHHON TEPMUHOJIOTMH; HO MPHUCYTCTBYIOT HENPOJIOJKUTEIBHBIE OCTAHOBKH U HETPY-
Oble OIINOKY;

- OLIEHKAa «yI0BJIETBOPHUTEJbHO»: CTYJEHT HE J1aeT IOJHOLIEHHOIO CBS3HOTO OTBETA HA BO-
IIPOC, HO KOMMYHHMKATHUBHBIM 3aMbICE] IPOCMATPUBAECTCS U B LEIOM COJEPKAHUE MOKHO CUHTATH
BEPHBIM, Y CTY/IEHTa MPUCYTCTBYIOT HEKOTOPbIE TPYJHOCTU B y4acTuu B Oecenie U paboTe B HAyYHOM
KOJUIEKTHUBE, 00JIbIIIOE KOJIMYECTBO OLUIMOOK B ONpeAeeHNN padounX MOHATHH; CTY/IEHT HE BiIaJIeeT B
JOCTaTOYHOM CTENEHU HaBBIKOM (DUIIOJIOTUYECKOTO aHaIN3a TEKCTOB POMAHTU3MA U PEeaTu3Ma;

- OLICHKA «HEeYAOBJETBOPUTEIbHO»: CTYICHT HE JA€T CBA3HOIO OTBETA HA BOIIPOC WJIM BBICKA-
3bIBAHUS OBEPXHOCTHBI U HESICHBI, Y CTYJIEHTa TPYIHOCTH B ydyacTuu B Oecese U paboTe B HAyYHOM
KOJUIEKTHUBE, OOJIBIIOE KOJIUYECTBO OIKUOOK B ONPEeIEHNN pabounX MOHATUH.

4.1.3 KonTposbHbIe BONPOCHI 10 YU4eOHOIl IporpaMmme

B mpormiecce moaroToBKM U OTBETaM Ha KOHTPOJBHBIE BOTIPOCH! (POPMHUPYIOTCS U OI[CHUBAIOTCS
tpedyembie ®I'OC u OOII g nanpaienus 11.03.04 DnekTpoHHKA U HaHOAJIEKTPOHUKA TPOQUISL
«Hanorexnonoruu B anekTponuke» komnereniun — OIIK-7, I1K-9, I1K-16.

Hwxe nmpuBoaaTCS: MpUMepbl KOHTPOJIBHBIX BOTIPOCOB LIS paboueii mporpamMmBbl.

. Kak pemaercs ypasuenue lllpenunrepa nmns HanogacTuir?

. KaxoBbl ocobennoctu npubmmxenust bopua-Onnenreiimepa?

. KakoBa nepapxus OCHOBHBIX HEAMIIMPUYECKUX METOJ0B KBAHTOBON XHUMUHU.

. KakoBb1 ocobennoctu metona Xaprpu-doka?

. Kak npouzBoauTcs yueT 31eKTpOHHON KOppesnuu?

. KakoBa TOUHOCTh HEAMIIUPHUECKUX KBAHTOBO-XMMHUECKUX PACUETOB JUIsl HAHOCTPYKTYp?

. KakoBa ocHOBHasl BesinurHa B Te€OpUU (PYHKIIMOHAJA MNIOTHOCTHU?

. Kak B metonie Kona-Illama yuuteiBaercs 0OMEHHO-KOPPEIISIIIMIOHHOE B3aUMO/ICHCTBHE DJICK-
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TPOHOB?

9. IlpeumyiecTBa NpUMEHEHHS MPUOIMKEHUS JIOKAIBHON MJIOTHOCTH B TEOPUU (PYHKIIMOHAIIA
IUIOTHOCTH?

10. SABnsrorcsa mu ypaBHenus Kona-IlIsma TounbimMu?

11. Yto Takoe 0OMEHHO-KOPPEISALMOHHBIN MOTeHIIMAa/ (P YHKIIMOHAT?



12. Kakue Bupl 0OMEHHO-KOPPEISIMOHHBIX (YHKIIMOHAJIOB IPUMEHSIFOTCS IIPU pacdeTe IJIeK-
TPOHHBIX XapaKTEPUCTUK HAHOYACTUIl U HAHOCUCTEM?

13. KakoBa TOYHOCTh pacyeTOB METOJAMU T€OpUU (PYHKIHMOHAJIA IUIOTHOCTHU Uil HAHOCTPYK-
Typ?

Ilepeuenv yacmeii KomMnemeHnyuil, NPOGEPAEMbIX OYEHOYHBIM CPEOCMBOM.

OIIK-7: BnageTb yMEeHHEM IoHCKa MH(OPMALIUU O IPOEKTUPOBAHUIO HAHOCUCTEM METOAAMHU
KOMIIBIOTEPHOT'O MOJIETIMPOBaHUSI.

[IK-9: 3HaTP BO3MOKHOCTH COBPEMEHHBIX METOJOB MAIIMHHOTO MOJEIUPOBAHUS HAHOCHCTEM
JUISL IPEJICKa3aHus CBOMCTB MaTEPUAJIOB 3JIEKTPOHHOM TEXHUKH; YMETh UCIIOJIb30BATh KOMIIBIOTEPHBIE
IIPOrpaMMBbI JUIsI MOJEIIMPOBAHUS HAHOCUCTEM JUIS LIEJIEW METPOJIOTMM CBOMCTB MaTEPHAJIOB JJIEK-
TPOHHOU TEXHUKH.

[1K-16: 3HaTh OCHOBHBIE Y3716l OBM 151 KOMIIBIOTEPHOT'O MOJIEIMPOBAHUS HAHOCUCTEM; Blla-
JIeTh HaBbIKAMHU OCMOTpa U peMOHTa HeucnpaBHocTet OBM uis KOMIIBIOTEPHOTO MOJIEIUPOBAHUS Ha-
HOCHCTEM.

Kpumepuu oyenku:

OneHka «3a4TeH0» CTaBUTCS, €CJIM MPOJEMOHCTPUPOBAH JOCTATOUHBIN YPOBEHb 3PYAUPOBAH-
HOCTH CTYJEHTA, BbIBOJIbI U HAOIIOAEHUS CaMOCTOSTENbHBI, COOJIOJEHa KYJIbTYpa YCTHOTO U IHUCh-
MEHHOTO HU3JI0KEHUS MaTepuaia U B I€JIOM MPOJAEMOHCTPUPOBAHbI 3HAHUS U YMEHMSI HEOOXOAMMBIX
KOMIIETEHIUH.

OreHKa «He 3a4YTeHO0» CTaBUTCS, €CJIM CTYJEHT HE MOJXKET JaTh NMpaBUiIbHBIE OTBETH Ha 80%
BOIIPOCOB WJIM HE COOJIIOJIEHBI XOTs Obl 2 U3 OCTaBIIMXCS TPeOOBaHUIA.

4.2 D oHJ O1LIEHOYHBIX CpeacCTB AJisl MPOBECACHUSA HpOMe)KyTO‘IHOi;I aTrecranuu.

4.2.1 Bonpochbl, BLIHOCUMbIE HA 3K3aMeH 1o JucuuninHe « KomnbotepHoe Moaeauposa-
HHeE, pacyeT U NPOEKTHPOBAHUE HAHOCUCTEM» ISl HANPABJICHHS MMOATO0TOBKH /ISl HANIPABJICHUA
noaroroBku 11.03.04 DiiekTpoHuka U HaAHO3JIeKTpPoHUKa npopuias «HaHoTexHOI0THU B 3JIeK-
TPOHHKE».
Bonpocsl 11 MOATOTOBKH K 3a4eTy

1. [ToTpeGHOCTD B Ipe/ICKa3aHUK CBOMCTB HAHOCTPYKTYP U HAHOCHCTEM.

2. BO3MOHOCTH METOJIOB MAallIMHHOTO IIPEICKa3aHNs CBOMCTB HAHOCTPYKTYP M HAHOCHUCTEM.

3. Ypasuenue llpenunrepa 1yt MOJEKYISIPHBIX CUCTEM.

4. Tlpubnuxenune bopHa-Onnenreiimepa. J{unamuueckue 3¢ HeKTol.

5. Meton Xaprpu-®oxka-Pyraana. Meroapl TeOprH BO3MYIIEHUNH U KOHQUTYpallMOHHOTO B3a-
UMOJEHCTBHS.

6. Merton Teopun ¢pyakuunonana miotHoctu Kona-I1Iama.

7. OnexTpoHHas IOTHOCTH B MeToie Kona-1llama.

8. [Tpubnmkenue NoKaaIbHOM MIO0THOCTU. OOMEHHO-KOPPENIALIUMOHHbIE TTOTEHIUAIIBI.

9. I'mbpunueie hyakimonansl metoga TOIL.

10. DnexTpoHHbIE Oa3uCHBIE HAOOPBHI.

11. [Momysmmupudeckue meto sl npudmmkenus INDO.

12. Ionysmnupuueckue meTo bl npubdamxenuss MNDO.

13. I[loTeHnmansl, NCMOIB3yEMBIE B METOIaX MOJIEKYIISIPHON tnHaMuKHA 1 MonTe-Kapio.

14. ®akTopbl, yYUTHIBAEMbIE IPU OCTPOECHUH MOTEHLHMAJIOB, UCIIOJIb3YEMBIX B METOIaX MoOJie-
KyJsipHOU nrHaMuku 1 Monte-Kapio.

15. Meroa MonexkyIsipHON AMHAMUKU. TepMocTaTsl U 0apOCTaThI.

16. Merox Heammnupuueckoi MosekyaspHoi quHamuku Kapa-Ilappuneno.

17. DnexTpoHHas IIOTHOCTh B KBAHTOBO-TOMOJIOIMUECKON TEOPUH MOJIEKYISIPHON CTPYKTYPBHI.

18. OcHOBHBIE MOJX0/1bI KOMIIBIOTEPHOTO MOJIETUPOBAHUS 3JIEKTPOHHBIX CBOMCTB HAHOCHCTEM.



19. OcHOBHBIE MOAXO/bI KOMIIBIOTEPHOI'O MOJIEIMPOBAHUS CIIEKTPOPU3NUECKHX CBOMCTB Ha-
HOCHCTEM.

20. OcHOBHbIE NOJIXOJbl KOMIBIOTEPHOTO MOJEIUPOBAHUSA CTPYKTYPHO-MEXaHUYECKUX
CBOWCTB HAHOCHCTEM.

21. KonpopMalinoHHbIN aHaIN3 HAHOYACTHLI.

22. MopaenupoBaHH€e 3JIEKTPOHHOU CTPYKTYpbl TyOYJISPHBIX HAHOCUCTEM: YIJIEpOJHbIE HAHOT-
pyOKH, HAHOTIPOBO/1a, HAHOCTPYUKH.

23. CtpykTypa OJHOMEPHBIX HAHOCUCTEM: HAHOHUTH, HAHOKa0eJIsl, HAHOYCHI.

24. CTpyKTypa IBYMEpHBIX PEHIETOK: rpadeH, CHIIMIICH, OOpa3eH.

25. Dddexter qonmupoBanue aromamu IIIA n VA rpynmsl moaynpoBOJHUKOBBIX HAHOYACTHI]
anemMeHTOB [VA rpymisl.

26. MopaenupoBaHue 3IEKTPOHHBIX XapaKTEPUCTUK HAHOCHCTEM B AJIEKTPUUYECKUX U MarHuT-
HBIX TOJISAX.

27. MoaenupoBaHUE TE€TEPOIIEPEX0I0B B THOPUTHBIX HAHOCUCTEMAX.

28. MoaenupoBaHue 3IE€KTPOHHOW SMUCCHH B HAHOKOHYCAaX U HAHOYCax.

Ilepeuenv yacmeii KomnemeHnyuil, NPOGEPAEMbIX OYEHOUHBIM CPEOCBOM.

OIIK-7: 3HaTh BO3MOXXHOCTH COBPEMEHHBIX METOJIOB MAIIMHHOIO MOJEIMPOBAHMSI HAHOCH-
CTEM U JJIEKTPOHHBIX MPUOOPOB HA UX OCHOBE; YMETh MCIIOJIb30BaTh KOMIIBIOTEPHbBIE TPOIPAMMBI IS
MOJEIUPOBAHUS HAHOCUCTEM U 3JIEKTPOHHBIX IPUOOPOB HA UX OCHOBE; BJIa/IETh YMEHHEM MOMCKA HH-
(dbopmManuy 1o MPOEKTUPOBAHUIO HAHOCUCTEM METOJaMH KOMITbIOTEPHOTO MOJIEJIMPOBAHHUSL.

[IK-9: 3HaTP BO3MOKHOCTH COBPEMEHHBIX METOJ0B MAIIMHHOTO MOJEIUPOBAHUS HAHOCHCTEM
JUISL IPEJICKa3aHUs CBOMCTB MaTEPUAJIOB 3JIEKTPOHHOM TEXHHUKH; YMETh UCIIOJIb30BATh KOMIIBIOTEPHBIE
IIPOrpaMMBbI JUIsI MOJEIIMPOBAHUSI HAHOCUCTEM JUIS LIEJIEW METPOJIOTMM CBOMCTB MaTEPHAJIOB JJIEK-
TPOHHOM TEXHHKH; BJIAJIETh YMEHHEM MOKMCKAa UH(OPMALMK IO METPOJIOTMH HAHOCHCTEM C MOMOIIbIO
METOJI0B KOMITBIOTEPHOTI'O MOJECIIMPOBAHHSI.

[1K-16: 3HaTh OcHOBHBIE Y3716l DBM /111 KOMIIBIOTEPHOTO MOJIEIUPOBAHUS HAHOCUCTEM; YMETh
JMarHOCTUPOBATh MOJOMKH U HEMCIPABHOCTH y3510B DBM 1151 KOMIIBIOTEPHOTO MOJEIMPOBAHUS Ha-
HOCHCTEM; BJIaJIETh HaBbIKAMHU OCMOTpa U peMOHTa HeucnpaBHocTell OBM ais KOMIBIOTEPHOTO MO-
JEIIMPOBAHNS HAHOCUCTEM.

OneHka 3HaHUN Ha 3a4€Te MPOU3BOIUTCS MO CIEAYIOUIUM KPUMEPUAM:

- OLIEHKA «3a4TE€HO» BBICTABJISETCS CTYACHTY, €CJIM OH 00J1a/laeT 3HaHUEM OCHOBHOI'O MaTepua-
Ja, XOTS ¥ JIOIYCKaeT HETOYHOCTH, HEJIOCTAaTOYHO MpaBUIbHbIE (POPMYIHPOBKH, HAPYILIEHUS JIOTHYe-
CKOH IOCJIEIOBATEIBHOCTH B M3JI0OKEHUU IPOrPAMMHOIO MaTepHalla, 3aTPyIHEHUs IIPU BBIITOJIHEHUHN
MIPAKTUYECKUX 3a/1a4 HE3HAYUTEIIbHBI;

- OLICHKA «HE 3a4TEHO» BBICTABJISIETCS CTYAECHTY, KOTOPBIM HE 3HAET 3HAYUTEIBHOW YacTU Ipo-
IrPaMMHOTO MaTepHala, JOMyCKaeT CYIEeCTBEHHbIE OINOKU, HEYBEPEHHO, C OOJIBIIMMU 3aTPYAHEHUSI-
MH pelIaeT NPaKTUYECKUE 3a/1a4U WIHM HE CIIPABIIAETCA C HUMH CAMOCTOSITEIIBHO.

OneHouHbIE CpesicTBa Ui MHBAIUAOB M JIMI C OIPAHUYEHHBIMH BO3MOKHOCTSMH 370POBbS
BBIOMPAIOTCS C YIETOM UX MHIUBUIYAIbHBIX ICUXO(PU3NYECKUX 0COOEHHOCTEN.

— Opu HEOOXOAMMOCTH WHBAJWAaM M JIMLAM C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS
MIPEAOCTABIISIETCS AOIIOJHUTENIBHOE BpEMs JUUIsl IIOJArOTOBKY OTBETA HA 3a4ETE;

— [P [IPOBEJICHUH MPOLIEYPHl OLIEHUBAHUS PE3yJIbTaTOB 00y4YeHUs MHBAINUIOB U JIUI] C Orpa-
HUYEHHBIMU BO3MOXHOCTSIMHU 3JI0POBbSI IPEyCMATPUBACTCS MCIOJIB30BAHNE TEXHUYECKUX CPEICTB,
HEOOXOIMMBIX UM B CBSI3U C UX UHAUBUAYAbHBIMU 0COOEHHOCTSIMU;

— IIpU HEOOXOIUMOCTH JUIsl OOYUAIOIIUXCSl ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI U UH-
BAJIUJIOB MPOLIEypa OLEHUBAHUS PE3Yy/IbTaTOB 00yUeHUs MO JUCIUIUIMHE MOKET IPOBOJUTHCS B He-
CKOJIBKO JTaIoB.

[Iponienypa olieHUBaHUS PE3yAbTaTOB O0YUYEHHS HHBAINUIOB U JIUL C OTPaHUYEHHBIMU BO3MOXKHO-
CTSMHU 3JI0pOBbsI 10 JUCHUILTUHE (MOJIYIIO) MpeyCMaTpUBaeT MpeocTaBieHne nHpopmalnuu B Gopmax,
a/lalTUPOBAHHBIX K OTPAHUYEHHSIM UX 3/I0POBbsI U BOCTIPUATHUS HH(POPMALIHH:

JList AL ¢ HapyIEeHUsAMU 3PEHUS:



— B IIe4YaTHOU GopMe yBeIIMYEHHBIM LIPUPTOM,

— B (JOpMeE DIIEKTPOHHOI'O JOKYMEHTA.

JList AL ¢ HapyHIEHUsAMHU CITyXa:

— B Iie4aTHoOU Qopwme,

— B (JOpMeE DIIEKTPOHHOI'O JOKYMEHTA.

Jljig U1l ¢ HapyLIEHUSIMH ONIOPHO-JIBUTaTEIbHOTO anmnapara:

— B IieyaTHoOU Qopwme,

— B (JOpMeE DIIEKTPOHHOT'O JOKYMEHTA.

JlaHHBIN MepeuyeHb MOXKET ObITh KOHKPETHU3UPOBAaH B 3aBUCHMOCTH OT KOHTHHI'€HTa 00ydaro-
TIAXCSL.

5. IlepeyeHb OCHOBHOM M JONOJHUTEJbHON y4eOHOH JuTEpaTypbl, HEO0OX0AUMOM AJs1 OC-
BOCHUS IMCHUIIMHBI (MOYJIs).

5.1 OcHoBHas JIMTEpaTypa:

1. KommproTepHOE MOJESIMPOBAHNE HAHOYACTHUIl U HAHOCUCTEM [DIJIEKTPOHHBIN pecypc] : yueo.
nocoobue / B. I'. 3aBomuuckuii. - MockBa : ®wusmariur, 2013. - 176 c. - Pexum pocryma:
https://e.lanbook.com/reader/book/59650.

2. OCHOBBI HAHOCTPYKTYPHOTO MaTepuasoBeaeHus. Bo3MoxHOCTH 1 TpoOIeMbl [ DIEKTPOHHBIN
pecypc] : monorpadwust / P. A. Aunpuesckuii. - M. : Jlabopatopus 3uanuii, 2017. - 255 c. - Pexum
noctyna: https://e.lanbook.com/reader/book/94128

Jljis OCBOEHHUS AMCLUMILIMHBI MHBAIUIAMU U JUI[AMH C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3710-
POBBSI UMEIOTCS U3JJaHMsI B 3JIEKTPOHHOM BHJIE B JIEKTPOHHO-OMOIMOTEUHOU cucteMe «JIaHby.

5.2 /lonoJiHMTe/IbHAS JIUTEPATypa

1. Matromikun U.B. MoaenupoBanue u Buzyanusanus cpeacrsamu MATLAB ¢usuku nano-
cTpyKTyp: mocobue. — M.: Texnocdepa, 2011. — 166 c.

2. DIEKTPOHHBIE CBOMCTBA M MPUMEHEHNE HAHOTPYOOK [ DIIEKTPOHHBIN pecypc| : MoHOTpadus /
I1. H. IpstukoB. - 3-e u3a. (911.). - Mocksa : Jlaboparopus 3uanuii, 2015. - 491 c. - Pexum pocrymna:
https://e.lanbook.com/reader /book/66217.

3. KBaHnTOBas MexaHUWKa M KBAHTOBas XUMUS [DJIEKTPOHHBIM pecypc]| : B 2-X 4. : yueOHUK U
MIPaKTUKYM JUIsl akajgemMudeckoro OakanaBpuata. Y. 2 / A. . Epmakos. - Mocksa : HOpaiit, 2017. -
402 c. - Pexum  gocryma:  https://biblio-online.ru/book/6149CFF0-5AE4-4BC0O-AA0D-
6284AE6BCED3.

4. KBaHToBasi MEXaHUKa M KBaHTOBasg XUMUs [DIEKTPOHHBIN pecypc]| : B 2-X 4. : yueOHUK U
MPaKTUKYM JUIsl akajgeMmuuyeckoro Oakanaspuata . Y. 1 / A. 1. Epmakos. - Mocksa : FOpaiir, 2017. -
183 c. - Pexxum nocryma: https://biblio-online.ru/book/F55EE297-33DF-4B10-B7F7-E9197C0F1490.

5.3. [lepuoguyecKkue U3IaHMUS:

Haydano-teopernueckuii sxypHai «KypHan 5KChepumMeHmanibHou u meopemudeckou husukuy
Hayuno-teopernueckuil xxypHan «/lucoma ¢ KOTD»

Hayunslit 0030pHBIi KypHaN «Ycenexu guzuueckux Hayk»

Hayunslit 0030pHBIi KypHaI «Ycenexu xumuuy»

Hayunslii 0030pHBI xKypHaN «Poccutickue HaHOmexHoI02UU.

Nk W=

6. Ilepedyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «UHTEpHET», He-
00X0IMMBIX [IVIsl OCBOCHUSA TUCHHUILUIMHBI (MOXYJIA).

1. Hayunas snektponHast OubnnoTteka: http://elibrary.ru
2. Hayunas snexkrpoHHas 6ubnuoTeka: http://cyberleninka.ru/




3. [lotHOTEKCTOBBIE apXUBBI BEYLIUX 3allaIHBIX HAyYHBIX KypHai1oB Ha Poccuiickoil mnat-
¢dopme HayuHbIX )xypHaioB HOMKOH: http://archive.neicon.ru

4. Undopmanmonnas cuctema «EmuHOE OKHO JOCTyma K 0O0pa3oBaTeNbHBIM pecypcam»:
http://window.edu.ru/window

5. Texuuueckas 6ubnuoreka: http://techlibrary.ru/

6. ®enepasibHbIN 00pa3oBaTenbHbIi moprat: http:/www.edu.ru/db/portal/sites/res_page.htm

7. KaTanor HayuHbIX pecypcoB: http://www.scintific.narod.ru/literature.htm

8. bonpinas Hayunas Oubimorteka: http://www.sci-lib.com/

9. EcTecTBeHHO-Hay4HbIN 00Opa3oBaTenbHblil noptai: http://www.en.edu.ru/catalogue/

10. DnexkrpoHHas OMOIMOTEYHAsI CUCTEMA M3JaTeNbCTBA «JlaHb) — TeMaTHYeCKUe KOJIJICKIINH:

http://e.lanbook.com

11. DnexkrpoHHas 6ubnMOTEUHAsA cUCcTeMa «YHUBEpCUTETCKas OMOIMOTeKa OHIaiH» — 0a3oBas

KoJutekuus: www.biblioclub.ru

12. TlonHOTEKCTOBBIE OOpa3oBaTeNIbHbIE U HAay4YHbIe 0a3bl JaHHBIX: IEPEYEHb, ONTUCAHUE U YC-

noBus poctyna: www.kubsu.ru/University/library/resources/Poisk2013.php

7. MeToauveckune yKazaHus JJsi 00y4aroluXxcsi M0 OCBOCHHIO THCHMILIUHBI (MOYJIs1).

Ha camocTostensHyto paboTy cTyaeHToB, coriacHo TpeboBanusiM ®I'OC BO no namnpasie-
Huto 11.03.04 DnekTpoHMKa U HAHOAIEKTPOHUKA NTpoduiis "HaHOTEXHOJIOTHHU B AJIEKTPOHUKE", OTBO-
mutcst okouto 40,7 % Bpemenu (39,8 wacoB CPC) ot o0mieit TpynoeMkoctu AuciuiuinHbl (108 gacos).
ConpoBojK/IeHHE CaMOCTOATEIbHON pabOThl CTYJEHTOB MOXET ObITh OPraHU30BaHO MyTEM MPOBEE-
HUEM KOHCYNbTAUN (MHAUBUAYAJIbHBIX WIH TPYIIIOBBIX).

Kputepuii orieHKH 3 PEKTUBHOCTH CAMOCTOATEIbHON pabOTHI CTYAEHTOB (POPMUPYETCS B XOJI€
IIPOMEXYTOUYHOT'O KOHTPOJISI MpoLiecca BHIOJHEHUS 3aJJaHU M OCYILECTBISETCS Ha OCHOBE Pa3Jiny-
HBIX CIIOCOOOB B3aUMOJICHCTBUS.

B cooTBeTcTBUM € ATHM IpU NMPOBEACHUU ONEPATUBHOTO KOHTPOJS MOTYT HCIIOJIb30BATHCS
KOHTPOJIbHBIE BOIIPOCHI K COOTBETCTBYIOIIUM pa3jiejiaM OCHOBHOM AUCHUILIUHBI « KoMIbIOTEpHOE MO-
NeIMpOBaHue, pacyeT U MPOECKTUPOBAHHE HAHOCUCTEM.

KoHTposb ocyiecTBisieTcs IoCpeICTBOM YCTHOIO OIIPOCa CTYACHTOB 110 OKOHYaHUU U3Y4EHUS
TeM y4eOHON JUCLUIUIMHBI U BBIIOJIHEHHS TUCbMEHHBIX KOHTPOJIbHBIX padoT.

ComnpoBokJIEHHE CAaMOCTOSTEIBHON PabOThI CTYJIEHTOB OPraHM30BaHO B CIEAYIOIUX (opMax:

— YCBOEHHE, JIOTIOJIHEHHE U BHHUKaHHE B pa3OupaemMble pa3jieibl JUCHUIUIMHBL MPU TTOMOIIU
3HAHUM MOJIy4aeMBIX IO CPEACTBAM U3YUYEHHUS PEKOMEHIYEMOU JINTEpaTyphl;

— IyTeM HalnucaHus pedepaTuBHbIX pabOT U aHAIM3 PE3Y/IbTaTa UX OTKPBITOTO J0KIIAa;

— KOHCY/IbTAllUM, OPraHU30BaHHbIE JUISl Pa3bICHEHUS! POOJIEMHBIX MOMEHTOB IIPU CAMOCTOS-
TEJIbHOM M3YYEHUU TEX WM MHBIX aClIEKTOB Pa3/eioB ycBauBaeMoil HHPOpMAIMK B TUCIHUILINHE.

K cpencrBam obecriedeHust 0CBOCHHS IUCHUIUIMHBI « KOMIBIOTEpHOE MOJIEIHPOBAHHUE, pacueT
U MIPOEKTUPOBAHUE HAHOCHCTEM» TaKXK€ OTHOCATCS AJIEKTPOHHBIE BapUAHTHI JOMOJHUTENIBHBIX yueo-
HBIX, HAYYHO-TIOMYJIIPHBIX M HAYYHBIX U3/IaHUN 110 JTAHHOW TUCIUIUINHE.

Pexkomenayercs cienyronuii rpaduk U KajdeHIapHBIN IJIaH CAMOCTOSATEIbHON pabOThl CTY/IEH-
TOB 110 y4eOHBIM HenemsiM (16 Henenn):

TunoBble 3aJaHus JJIsl CAMOCTOATEIbLHOM paﬁoTbl CTYAEHTOB

Cpoxu
Kou- ®dopma npen- P
Ne . BBITIOJI-
Tema unu 3a1anue TeKymieit paboTh BO CTaBJICHUSA
TEMBI HEHUs
4acoB pe3yNIbTaToOB
(menenn)
1. | Beenenue. [loTpeGHOCTD B MOAETMPOBAHUHI 2 1
Y IPOEKTUPOBAHUH HAHOCHCTEM.
2. | CoBpeMeHHbIE TEOPETHUECKUE MOIXO0IbI K 4 Joxnan. 2
MOJEJTMPOBAHNIO HAHOPA3MEPHBIX CHCTEM. Pedepar.




MonexkynsapHO-MeXaHNYEeCKUE MO Ha-
HOCHCTEM.

Ycerabit
Hoxnan.
Pedepar.  Ilpo-
BepKa pe3yibTa-
TOB  MOJEIUPO-
Banusg. OrieHu-
BaHHUE y4acTus B
JTMCKYCCHH.

OTBCT.

Hesmnupuueckne MeTo bl pacyeTa CTpoe-
HUS ¥ CBOMCTB MOJIEKYJT 1 HAHOKJIACTEPOB.

YcTHbIl
Hoxnan.
Pedepar. Ananuz
U OICHUBaHUE
JESITCIILHOCTH
CTYJCHTOB 1o
TUTAHUPOBAHUIO U
BBITIOJTHEHUS BBI-
YUCIUTEIIBHOTO
IKCIIEPUMECHTA.

OTBCT.

HOJ’Iy:)MHI/IpI/ILIeCKI/Ie KBAaHTOBOXHUMHUYCCKUC
MCTOJbI pacuc€Ta HAHOCHUCTEM.

YCTHBIH  OTBET.
Hoxnan.
Pedepar.  Ilpo-
BepKa pe3yibTa-
TOB  MOJEIUPO-
BaHUs, OIICHUBA-
HUE Yy4acTusi B
JTMCKYCCHH.

Onucanue BaJIEHTHBIX B3aUMOICHCTBUH B
HAHOCHCTEMaX.

Hoxnan.
Pedepar.  Ilpo-
BEepKa pe3yibTa-
TOB  MOJCIHPO-
BaHHUA, OILICHHBA-
HUC Yy4dYaCTusd B
JICKYCCHH.

Meroasl MONEKYIIPHON AMHAMUKHU B MOJE-
JUPOBAaHUU HAHOOOBHEKTOB.

Y CTHEII OTBET.
Hoxnan.
Pedepar. IIpo-
BepKa pe3yabTa-
TOB MOJIEITUPO-
Banus. OneHu-
BaHHE Yy4acTHs B
JTMCKYCCHH.

MopennpoBaHre HEKOBAJIEHTHBIX B3aUMO-
JNEUCTBUN B CyIIPAMOJIEKYJISIPHBIX HAHOCT-

pYKTypax.

Hoxnan.
Pedepar.

MoaenupoBaHye NEPUOIUIECKAX ATOMHBIX
Y MOJIEKYJISIPHBIX CUCTEM.

Hoxnan.
Pedepar.

10

KomnwrotepHas peanusaius METOJ0OB MO-
NEITMPOBAHNS HAHOCHCTEM.

3.8

Hoxnan.
Pedepar.

Hroro:

39,8

16

3aHATHSA JIEKIMOHHOI0 THIIA SBJISIIOTCSI OJIHOM U3 OCHOBHBIX (hOopM 0OyueHUs CTYAECHTOB, BO
BpeMsi KOTOPBIX CTYAEHTaM IpPEeAO0CTaBISAETCS BO3MOXKHOCTh O3HAKOMHUTBHCS C OCHOBHBIMU Hay4dHO-




TEOPETUYECKUMU T0JIOKEHUSIMH, PoOIeMaMH AUCLHHUILINHBI, TOJYyYUTh HE0OOX0IMMO€E HaIpaBIEHUE U
PEKOMEHAALNHU JIJISl CAMOCTOSATENIBHON paboThl ¢ ydeOHUKaMM, Y4€OHBIMHU TOCOOUSMU, IPU MOJATOTOB-
K€ K CEMHHApCKHUM 3aHATHIM. JIEKIUs SBISIETCS pe3yabTaTOM KpPOTIOTIMBOM MOATOTOBKH MPEIO 1aBa-
TeNsl, U3yuyeHus: U 00001IeHs] HaydYHOU U yueOHoi nutepatypbl. CTOJb K€ yCepIHOH H0KHA OBITh U
MOATOTOBKA CTY/IEHTA HaKaHyHE JIEKIIUU, [TOCPEJICTBOM M3YyYEHHUS] COOTBETCTBYIOIIECH yueOHOW JuTe-
patypsl, TOBTOPEHUS paHee MPOHICHHBIX TEM.

Bo Bpewms nekuuu crienyer 3anucaTh J1aTy €€ MpPOBEACHUs, TEMY, IUIaH JIEKIUHU, BOIPOCHI, KO-
TOPBIC BEIHOCATCS HA CAMOCTOSITETIbHOE U3yYeHHE, OTMETUTh HOBUHKHM y4eOHOW M HaydYHOU JIUTEpaTy-
PBl, peKOMEHI0BaHHbIE JIeKTOpoM. CTyeHTaM peKOMEHYeTCs] KOHCIIEKTUPOBATh €€ OCHOBHBIE TOJIO-
KEHUS, HE CTOUT IbITaThbCs JIOCJIOBHO 3aIlMCcaTh BCIO JIEKLHIO, MOCKOJIbKY CKOPOCTH JIEKIIMM HE pac-
CUMTaHa Ha JOCJIOBHOE BOCIPOM3BEIECHUE BBICTYIJIEHUS JIEKTOPA B KOHCIIEKTE, TEM HE MEHEE OHa SIB-
JieTCsl JOCTaTOYHOM I TOTO, YTOOBI CTY/IEHT CMOT HE TOJIbKO YCBOUTb, HO U 3aUKCHPOBATh Ha Oy-
Mare CYIIHOCTb 3aTPOHYTBHIX JIEKTOPOM IPOOJIEM, BBIBOJbI, a TAK)XKE Y3J0BblE MOMEHTHI, HA KOTOPbIE
oOpaiiaercss ocoboe BHUMaHUE B X0/€ JeKIuU. Ha ek cTyAeHTy peKoMeHyeTcsl UMETh Ha CTO-
JaX MOMUMO KOHCIIEKTOB TaK)K€ MPOrpaMMy Kypca, KoTopas OyAeT criocoOCTBOBaTh Pa3BUTUIO MHe-
MOHHYECKOW TaMsITH, BOSHUKHOBEHHUIO aCCOIMAIMI MEXIY BBICTYIUICHUEM JIEKTOpA M IPOTPaMMHBI-
MU Bompocamu. B ciyyae BO3HMKHOBEHHUS y CTYAEHTA IO XOJy JEKLUU BOIPOCOB, UX CIEAyeT 3aja-
BaTh Cpa3y e WM B KOHIIE JIEKLIUU B CHEIHAIbHO OTBEACHHOE JIJIsl 3TOI'0 BpeMsl.

JlabopaTopHble padoOThl COCTAaBJISIOT BAXHYI dYacTh MPO(ECcCHOHATBHOW MOATOTOBKHU
cTyaeHTOB. OHU HaNpaBJeHbl Ha HKCIEPUMEHTAIbHOE MOATBEPIKICHHUE TEOPETUYECKUX TOJIOKEHUN U
(dbopMupoBaHHe YUeOHBIX U MPOPECCUOHATBHBIX IPAKTUUECKUX YMEHUH.

BrinosiHenue cryeHTamu 1a00opaTopHbIX padOT HAIIPABJIEHO Ha:

- 0000menne, cUCTeMaTH3alNi0, YriayOJeHue, 3aKperyieHWe TOJYYCHHBIX TEOPETHUYECKUX
3HAaHUH 10 KOHKPETHBIM T€MaM JTUCIUTUINH;

- (opmupoBanme HEOOXOAMMBIX TPOPECCHOHATHHBIX YMEHHI U HABBIKOB;

Meroandeckue ykazaHusl 1O TPOBEICHUIO JIA0OPATOPHBIX padOT pa3pabaThIBarOTCS Ha CPOK
JeWcTBUS pabodeil mpoTpaMMbl TUCIUITIMHBI U BKIFOYAIOT:

- 3arjaBHe, B KOTOPOM YyKa3bIBaeTcs BUJ paOoThl (JabopaTropHasi), €e MOPsJIKOBbIII HOMeEp,
00BEM B Hacax U HAaMMEHOBAHHUE;

- TIeJTb pabOTHI;

- IPEIMET U COJIepKaHue PabOTHI;

- IOPSI0K (IOCTIEI0BATENBHOCTD) BBIIIOJHEHUS paOOThI;

- 001muMe npaBuiia K 0pOpMIIEHUIO pabOTHI;

- KOHTPOJIbHBIE BOTIPOCHI U 33/1aHUS;

- CIIMCOK JIUTEPATYphI (110 HEOOXOAUMOCTH).

CocraB 3amanuii s J1abOpaTOpHOU padOTHI JTODKEH OBITh CIUIAHUPOBAH C TAKUM PACUYETOM,
9TOOBI 32 OTBEICHHOE BPEMSI OHU MOTJIM OBITh Ka4eCTBEHHO BBITTOJIHEHBI OOJIBIIMHCTBOM CTY/ICHTOB.

HeoO6xomuMbIMU ~ CTPYKTYpHBIMH ~ JJIEMEHTaMHu  J1abopaTopHOWl ~ pabOThl,  IMOMHUMO
CaMOCTOSITENIbHOMN JEATEIbHOCTU CTYIEHTOB, SIBJIIOTCS MHCTPYKTaX, IPOBOJAUMBIN IIPENoaaBaTesieM,
a TaKKe opraHu3alus oOCyXIEHHsI UTOIOB BBIIOJHEHHUS JIAOOpAaTOPHON pabOTHI.

BoinosiHeHnuto 1a0opaTopHbIX pPadOT MpeAlIecTBYET NPOBEpKAa 3HAHUNM CTYJEHTOB — HX
TEOPETUYECKOM TOTOBHOCTHU K BBITIOJIHEHUIO 3a/IaHUSI.

[Topsinox mpoBeaeHUs 1a0OPAaTOPHBIX padOT B LIEJIOM COBHAAAET C MOPSAKOM IPOBEACHUS
MpaKTUYeCKnX 3aHiATHH. [loMMMO COOCTBEHHO BBITIOJHEHHUS PAOOTHI IJIs KaXIO0W J1abopaTOpHOU
paboThl IpeyCMOTPEHA MPOLEAypa 3alIUThI, B X0Ji€ KOTOPOU IpenoaaBaTesb MPOBOIUT YCTHBIN HUIIU
MUCHMEHHBI ONpPOC CTYIEHTOB JUISI KOHTPOJS TIOHUMAaHHS BBITIOJHEHHBIX HMH H3MEPEHHIA,
MPAaBUILHON MHTEPIPETAIMN MTOJTyICHHBIX PE3YJIHTATOB M YCBOCHHUS MU OCHOBHBIX TEOPETHYCCKUX H
MPAKTUYECKUX 3HAHUN TI0 TEME 3aHATHSI.

CamocTosiTesibHast pad0oTa COACPKUT CIICAYIONTUE BUIbI YICOHON IEATETLHOCTH CTYACHTOB:

—  TEOPETHUYECKYIO0 CaMOTMOJTrOTOBKY K JJa0OPATOPHBIM 3aHATHSAM U K 3a4ETy MO KOHCHEKTaM
1 yueOHOM HUTepaType;

— odopmieHHE OTUETOB MO Pe3yJbTaTaM J1abopaTOPHBIX padOT (O BHITIOJTHEHHOM Jiabopa-



TOPHOM PabOTEe CTYACHTHI OTUYMTHIBAIOTCS IPETOIABATEN0 Ha CIeAyromeM (odepeaHom) gadbopaTop-
HOM 3aHSTHH);

— TmoAroToBKa pedepara Mo OJHOU U3 TeM YUeOHOU JUCIUTIIINHBI;

— TOJrOTOBKAa MpE3eHTaluu M0 TeMe pedepara U BHICTYIUIEHHE C JOKJIAJ0M Ha OJTHOM M3
JIEKIIMOHHBIX 3aHATHUH.

CryneHTy HEOOXOAMMO CHUCTEMATHYECKU paboTaTh B TEUEHHE CEMECTpPA M0 U3YyYEHUIO Teope-
TUYECKOTO MaTepuaa u NpUuoOPETEHUIO HABBIKOB SKCIIEPUMEHTATILHOU paboThl.

Jljig 3armoMuHaHus JIGKIIMOHHOTO MaTepualia (B TOM YMCIie U B MEPHOJ MOJArOTOBKU K 3a4eTy)
CTYIAEHTY HE0OXO0/IMMO XOPOULIO 3HATh CBOMCTBA MAMSITH M aKTUBHO IOJIb30BAaThCS MHEMOTEXHUYECKH-
MU IpHEMaMH, U3BECTHBIMU U3 yueOHOU mucuuiuinibl «llcuxosorus u nenaroruka». Meroauueckue
PEKOMEHJALNY 10 3aIOMUHAHUIO MOKHO HalTH U B MHTepHeTe Mo KIIIOUEBHIM CJIOBAM: «IaMATbY,
«MHEMOHUKa», K(MHEMOTEXHUKAa», «KaK 3allOMHUTh Y4eOHBII MaTepuan». XKenareapHo TakkKe 03HAKO-
MUTBCS C MPUEMaMH KOHCIIEKTHUPOBAaHMSI, T.€. CO CIOCOOaMM COKpAILEHHUs 3allUCU CJIOB U CIIOBOCOYE-
TaHW, HAIpUMep, MPUMEHIEMBIMU B CIIOBAPSIX U SHIIUKIOTICTUSX.

B ocBoeHMH AMCUUIIIMHBI MHBAJIMJAMU U JIMLIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10pO-
Bbsl 0OJIBIIIOE 3HAYCHUE UMEET MHIMBHIAyaJIbHAsI yueOHast paboTa (KOHCYAbTAIlUN) — JIOTIOJTHUTEIIBHOE
pa3bsicHeHUE yueOHOTO MaTepuaa.

[Ipu moaroToBke noKiIana, KOTOPBIA MpEACTaBiIsieT cOOOM HaydyHOE COOOIIEHHE, CTYAECHTHI
TBOPUYECKU NMPOBOJAT MOUCK JINTEPATYPHBIX UCTOUYHUKOB U UX aHAJIU3 B COOTBETCTBUH C BBIOPAHHOI
TEMaTUKOM.

Hdokyiag — »TO pe3yabTaT CaMOCTOATENBbHON pabOTHI CTYIEHTa, MPEACTABJISIOMUNA COOOH
KpaTKO€ YCTHOE M3JI0KE€HHE B TEUEHUU 5-8 MUHYT PE3ylIbTaTOB TEOPETUUECKOI0 aHalIM3a WM JKCIe-
PUMEHTAJILHOTO MCCIIEIOBAaHUSI B paMKax OIpeesIeHHOW HayuyHO! TeMbl. B xo1e myOonu4Horo noxmnanga
CTYIEHT JIOJKEH PacKpbITh CYTh aHAJIM3UPYEMON pabOThl U BbICKA3aTh COOCTBEHHbIE B3I bl HA pac-
CMaTpUBaeMbIe MPOOIIEMBI.

[ToaroroBka AokimamoB HEOOXOAUMA B HENSIX MPUOOPETEHUS CTyIEHTaMHU HEOOXOAMMOM Tpo-
(heccOHaNBbHOM MOArOTOBKY, Pa3BUTHS YMEHHS U HaBBIKOB CAaMOCTOSITEJILHOTO MOKMCKA U aHajIu3a Ha-
YUHBIX UCTOYHMKOB. C MOMOUIBIO JT0KJIa/Ja CTYACHTHI MPH €ro MPOCIyLIIMBAHUU TIy0)Ke MOCTUTAIOT
CJIOXHBIE MPOOJIEMBbl Kypca, ydarcs JIJAKOHUYHO MEPECKa3bIBaTh COACPKUMOE HAYUHBIX HCTOUYHUKOB,
000011aTh BBIBOJIbI U IE€TIATh 3aKIIOYEHHE.

[ToaroroBka fokiiaga cnocoOCTBYEeT (OPMUPOBAHUIO YMEHMSI TOMCKA HAYYHBIX UCTOUYHUKOB U
Pa3BUTHUIO YMEHUS aHAJIM3UPOBATh HAYUHbIE CTaThU U COOOIIECHUSI.

KauecTBo nokiazna olieHUBaeTCs MO TOMY, HACKOJIBKO €ro COoAepKaHHe COOTBETCTBYET 3a/1aH-
HOH TeMe, KaKH€ HCII0JIb30BaHbl IEPBOMCTOYHUKH, HACKOJBKO MOCIEI0BATENIbHO OH U3JI0MKEH.

Pedepatr — 5T0 pe3ynbTar camMOCTOSTENBHON pabOThl CTYJAEHTA, MPEICTAaBISIIOIIMM cOo0O0M
KpaTKO€ M3JI0’)KEHUE B MMCbMEHHOHN (pOopMe MOIydEHHBIX PE3yIbTaTOB TEOPETUUECKOTO aHaIM3a OIpe-
JIeJIEHHOI Hay4yHOU TeMBI, TJIe aBTOP JOJDKEH PacKpbITh CYyTh UCCIIEIyeMOU MpoOIeMbl, IPUBECTHU CY-
LIECTBYIOIME pa3Hble Hay4YHbIE TOUKH 3pEHUS, BbICKa3aTh COOCTBEHHBIE B3IJISI/IbI HA paccMaTpUBae-
MbI€ MPOOIIEMBI.

[Ipu moarotoBke pedeparta, KOTOPHIA HpPEICTaBIsIET COOOW HayyHOE COOOIIEHHE, CTYIEHT
JOJDKEH U3YyYUTh U 0000IIUTE HAydYHYIO TUTepaTypy. Ha OCHOBE M3y4eHHOTO MaTepHuaia CTYACHT pac-
KpBIBaeT COJiep’KaHue BbIOpaHHOW TeMbl pedepara, aklLEHTUPYS BHUMAHHUE Ha aKTyallbHble M IIPO-
O6nemHble Bompockl. Pedepar nomkeH ObITh 0pOpMIIEH B COOTBETCTBHU C TPEOOBAHUSAMU, MPEIbSB-
JieMBIMH [T 0()OPMIIEHUS] MTUCbMEHHBIX PaloT.

Hammcanne pedepara HEoOX0auMO B HENSIX TPHOOPETEHUs CTyIEHTaMH HEOOXOIMMON Tpo-
(heccCOHANBbHON MOJATrOTOBKH, Pa3BUTHSI YMEHUS U HAaBBIKOB CaMOCTOSITEJIBHOTO HaydHOro moucka. C
MOMOIIBI0 pedepara CTyIEHT INy0ke MOCTUraeT HanboJiee CI0KHbIE TPOOIEMbI AUCHUIIIIUHBI, YIUTh-
Csl JIAKOHUYHO M3JIaraTh CBOU MBICIIH, JOKJIAJbIBaTh PE3yabTaThl CBOET0 TPy/la.

[ToaroroBka pedepara cnocoOCTBYET (POPMUPOBAHUIO HAYYHOU KYJIbTYphl y BBITYCKHHUKA, 3a-
KPEIUICHHUIO y HETO Hay4YHbIX 3HAHUM, Pa3BUTHIO YMEHHS CAMOCTOSITEIbHO aHAJIU3UPOBATh Pa3IMuHbIe
HAyYHbIC HCTOYHUKH.

Odopmrnenue pedepara:



1. Pedepar momkeH MMETh CIEAYIONMIYIO CTPYKTYPY: a) IUIaH; O) BBEICHHE; B) U3JIOKCHHUE
OCHOBHOTO COJEP)KaHUS TEMBI; C) 3aKITFOUEHHE; B) CIIUCOK MCIIOJIE30BAaHHOM JTUTEPATYPHI.

2. O0mwuit 066M — 8-10 c. OCHOBHOTO TEKCTA.

3. [lepen HanucaHueM JIOJDKEH ObITh COCTABJIECH IUIaH PabOThl, KOTOPBIN OOBIYHO BKJIHOYAET 2—3
Bompoca. [lmam He clegyeT W3IMINHE JEeTaIM3HpPOBaTh, B HEM NEPEUYHCISIFOTCS OCHOBHEIE,
[EHTPAILHBIC BOTIPOCHI TEMBI.

4. B npouecce HanucaHus pabOThl CTYJIEHT UMEET MPaBO OOpPATUTHCS 3a KOHCYJIbTAlUEH K
[IPEnoIaBaTeNo.

5. B ocHOBHOI uactu paboThl OOJIBIIOE BHUMAHUE CJEAYET YIEIUTh IIYOOKOMY
TEOPETHYECKOMY OCBEIICHHIO OCHOBHBIX BOIPOCOB TEMBI, IPABHIBHO YBSI3aTh TEOPETHUECKHE
MIOJIOYKEHHSI C TIPAKTUKOM, KOHKPETHBIM (PaKTHUECKUM H ITU(PPOBBIM MATEPHATIOM.

6. B pedepare 00s3aTenbHO OTpa)kaeTCsl MCIOJIb30BaHHASA JIUTEpaTypa, KOTOpas SBISETCS
3aBepuIaroIle YacTbio pabOThI.

7. Ocoboe BHUMAHUE CIEAYET YACTUTh 0(OPMIICHHUIO.

8. [Ipu 3amure pedepara BricTaBiseTcs AuddhepeHInpoBaHHAS OTIEHKA.

9. Pedepat, HE cOOTBETCTBYIOLIUI TPeOOBAHUAM, NPEAbSIBISIEMbIM K JaHHOMY BUIy paOOThI,
BO3BpaIiaeTcs Ha J0paboTKy.

Pedepatsl BeimonssitoT Ha auctax popmara A4. CTpaHULbl TEKCTa, PUCYHKH, HOPMYIbI HyMe-
pytot. Tekcr cnenyer nevyarars mpudrom Ne 12 ¢ uHTEpBaIOM MeXay cTpokamu B 1,5 uHtepana.

KagectBo pedepara oneHMBaAeTCs MO TOMY, HACKOJIBKO TOJHO PACKpPHITO COJIEPKAHHE TEMBI,
MCTIOJIb30BAHbBI MIEPBOMCTOYHUKH, JIOTHYHOE U TOCIIeNoBaTeIbHOE H3yokeHue. OIeHuBaeTCs U Ipa-
BUJIBHOCTH 1O00pa OCHOBHOW M JOTOJHHUTEIBHOHN JINTEPATyphl (CCBUIKH 10 TpaBUiIaM: (paMUIMHA U
WHUIMAJIB aBTOPOB, HA3BaHWE KHUTH, MECTO U3JIaHUs, U3AaTEIbCTBO, TOJ] U3JAHHS, CTPAHHIIA).

OOBEKTUBHOCTH OIEHKH PabOTHI MPENOoaaBaTEIEM 3aKII0YACTCSl B OMPEICICHUH €€ TOJIOXKH-
TEJNBHBIX ¥ OTPULATEIFHBIX CTOPOH, 10 COBOKYITHOCTH KOTOPBIX OH OKOHYATEIHHO OLIEHUBACT IMPE/-
CTaBJICHHYIO paboty. Ilpu oTpunarensHoil peneH3uu paboTa Bo3BpallaeTcss Ha JI0padOTKy C Ioce-
IYIOIIMM TIPEICTaBICHNEM Ha MOBTOPHYIO MPOBEPKY C MPUIIOKEHHEM 3aMEYaHNH, CICTaHHBIX TPEIo-
JlaBaTeJIeM.

C TOuKM 3peHMs] METOJMKH NPOBEACHUS CEMHUHAp IMpeAcTaBisieT co00il KOMOMHUPOBAHHYIO,
WHTETPATUBHYI0 (QopMy ydeOHOro 3aHsaTHs. /i MOATOTOBKM W TOYHOTO W TMOJHOTO OTBETa HA
CEMHHAPCKOM 3aHSITHH CTYACHTY HEOOXOJUMO CEepbe3HO M OCHOBATEIBHO MOATOTOBUTHCA. st aTOTO
OH JIOJDKEH YMETh paboTaTh ¢ y4eOHOW M JIOTIOJIHUTEIBHOW JIMTEPATypOd, a TaK)Ke 3HATh OCHOBHBIC
KPUTEPHH ISl HAIMCAaHUsl pedepaTa WIM MOATOTOBKU JIOKIJIAAA, €CIIHM CEMHHApP MPOXOJUT B JaHHOM
¢dopme. B KoHIIE 3aHTHS, TIOCIIE TIOJBEICHHS €T0 UTOTOB MIPEToIaBaTeNIeM CTyICHTaM PEKOMEH/TyeTCs
BHECTH HM3MEHEHUS B CBOM KOHCIEKTHI, OTMETHTh MH(POPMAILNIO, MPO3BYYABIIYIO B BBICTYIUICHHUSIX
IPYruX CTYACHTOB, OTIOJHEHHSI, CICTaHHBIC IPETOIaBaTeNIeM U HE OTPAKEHHBIE B KOHCIIEKTE.

B ocBoeHMM IUCHMIUIMHBI WHBAIUAAMU M JIMIAMH C OTPAHWYCHHBIMH BO3MOYKHOCTSIMHU
30pOBbsi OOJIBIIIOE 3HAUYEHHWE HMEeT UHAMBHAyalbHas ydeOHas paboTa (KOHCYNbTALUU) —
JIOTIOTHUTEIBHOE Pa3bsICHEHHE yueOHOTo MaTepHara.

WupuBuyanbHbIe KOHCYTBTAIIUH 110 TIPEAMETY SIBIISIFOTCS BaXKHBIM (PaKTOpOM, CIOCOOCTBYIO-
MM WHIUBHUIyaTH3alMA O0OYYeHHUS U YCTAaHOBIICHHIO BOCITUTATEIBHOTO KOHTAKTa MEXKTy MPeroaBa-
TeJeM U 00yJaroUIMMCst HHBAIUIOM WITH JIMIIOM C OTPaHHYEHHBIMHI BO3MOKHOCTSIMH 3/I0POBBSI.

8. Hepeqeﬂb I/IH(l)OpMaIII/IOHHbIX TeXHOJ'lOl"l/Iﬁ, HCIIOJBb3YEMBIX IIPHA OCYINECTBJICHUHA oﬁpa-
30BaTE¢JIbHOIO IMpomecca mo JTMCuUMIIniHe (MOJIy.]'lIO).

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOT M.

B Hacrosmee Bpems Bce 6oiiee BO3pacTaeT poib HH()OPMANOHHO-COIMATBHBIX TEXHOJIOTHH B
o0pa30oBaHUM, KOTOpPbIE 00ECTIEYNBAIOT BCEOOIYI0 KOMIIBIOTEPU3AIMIO YUalllUXCs U MperojaBaTesien
Ha YPOBHE, NTO3BOJIIONIEM PEIIaTh CIEAYIONINE OCHOBHBIE 33/1a4H:

— o0ecrieueHne BBIXOJA B CeTh VHTEpHET KaKI0ro ydacTHHKa y4eOHOTO Ipoliecca B Jr000e
BpEMsA U U3 pa3IMYHbIX MECT Hpe6I>IBaHI/I$[;



— pa3BHTHE €IWHOTO WH(POPMAIIMOHHOTO MPOCTPAHCTBA 00Pa30BaTEILHBIX HHIYCTPUH U TIPH-
CYTCTBHE B HEM B pa3IMYHOE BpPEeMs M HE3aBUCUMO APYT OT JPYra BCeX yYaCTHUKOB 00pa30BaTEILHOTO
¥ TBOPYECKOTO IMPOIECCa;

— co3llaHue, pa3BuTHE U 3)(HEKTUBHOE UCIIOTB30BAHNE YIIPABISIEMBIX HH(POPMAIIMOHHBIX 00pa-
30BaTENFHBIX PECYPCOB, B TOM YHMCIIC JIMYHBIX ITOJIH30BATENBCKUX 0a3 W OAHKOB JAaHHBIX W 3HAHHMA
YUaIIUXCSI ¥ TIEIarOroB € BO3MOXKHOCTBIO TTIOBCEMECTHOTO JIOCTYMA JUTsl pabOTHI C HUMHU.

HNudopmanmonasie 00pa3oBaTeIbHbIE TEXHOJIOTHH BO3HUKAIOT PU UCIIOIB30BAHUEM CPENICTB
WH(POPMAITMOHHO-BBIUYMCIUTENHHON TeXHUKH. OOpa30BaTeNbHYIO CpPely, B KOTOPOM OCYIIECTBIISIOTCS
oOpa3oBaTesbHbIe HHPOPMAITMOHHBIE TEXHOJIOTHH, ONIPEIEISIOT padOoTaIOIINE C Hel KOMITIOHEHTHI:

— TeXHUYecKas (BU UCIOIb3yEMbIX KOMITBIOTEPHOW TEXHUKU U CPEJICTB CBSI3N);

— IPOTPaMMHO-TEXHUYECKasi (IPOTPaMMHBIE CPEJICTBA TOJICPKKH PEATU3yeMOM TEXHOJIOTHH
oOyueHus);

— OpraHu3aIMOHHO-MeTOAnYecKass (MHCTPYKIUU y4JaIlUMCsl M TIPENOaBaTelsiM, OpraHu3aus
y4eOHOTO mpoIiecca).

[Ton oOpa3zoBaTeNbHBIME TEXHOJOTHSIMH B BBICHICH IIKOJE MOHMMAETCS CUCTEMa HAayYHBIX H
WH)KCHEPHBIX 3HaHWH, a TAK)Ke METOJIOB U CPEJICTB, KOTOPBIC UCIIONB3YIOTCS Ul CO3JIaHMsI, cOopa, Te-
penaun, XpaHeHusl 1 00paboTKH HHPOPMALUU B IPEIMETHONU 00J1aCTH BhICcLIEH IIKOJbI. DPopMupyercs
npsiMasi 3aBUCUMOCTh MEXIY 3()()EeKTUBHOCTHIO BBHITIOJHEHUS YI€OHBIX MMPOTPAMM U CTEIICHBIO WHTE-
rpaliy B HUX COOTBETCTBYIOUINX HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTHH.

Nudopmanmionnas oOpa3oBaTenbHas cpea MpeacTaBiIseT co00i MHPOPMAIIMOHHYIO CUCTEMY,
00BETUHSIONIYIO TIOCPEICTBOM CETEBBIX TEXHOJIOTHIA, IPOTPAMMHBIC U TEXHHUYECKHE CPENICTBA, Opra-
HU3AIIMOHHOE, METOJNYECKOe M MaTeMaThdeckoe oOecreyeHne, MpeaHa3HaueHHOe /sl TTOBBIIICHUS
3pPEKTUBHOCTH U JOCTYITHOCTH 00pa30BaTEIBHOTO MPOIIECCa MOATOTOBKH CHEIIHAIHCTOB.

XapakTepHol 4epToil 00pa3oBaTeIbHOM Cpeibl SBISETCS BO3MOXHOCTh CTY/IEHTOB U MpErno/ia-
BaTeleil oOpamarbCsi K CTPYKTYPUPOBAHHBIM Y4eOHO-METOIMUYECKHMM MaTepuaiaM, OO0ydJaromuMm
MYJIbTHMEIMIHBIM KOMIUIEKCaM BCETO YHUBEPCUTETA B JIF000E BpeMs H B JIIOOOH TOYKE MPOCTPAHCTBA.
[Tomumo nocTynHOCTH ydyeOHOro MaTepuana, He0OXoJuMO o0ecnedyuTbh 00y4aeMOMY BO3MOKHOCTh
CBSI3U C IpEerojiaBaTesieM, MOJyYeHHEe KOHCYIbTAlMd B OH-JTaH WU oQd-TailH pexumax, a TakkKe
BO3MOJKHOCTh TIOJYYCHUS! WHAWBUIYATbHON «HABUTALMK» B OCBOCHHWU TOTO WJIM WHOTO IIPEIMETA.
CryneHTsl OyayT CTPEMUTbCA K THOKOMY peXUMY OOy4eHHS, MOIYJIbHBIM IIPOrpaMMaM C MHOTOYHC-
JICHHBIMH TIOCTYIUICHUSIMA M OTYHCICHUSMH, KOTOPBIE TO3BOJISIT HAKAIUIMBAaTh 3a4€THBIC €IWHUIIBI,
cBOOOTHO TIEPEBOUTHLCS M3 OJHOTO By3a B JIPYTOHM C y4ETOM MPEABLAYIIETO OIBITA, 3HAHUK M HABBI-
KoB. [lo-mpexxHeMy Ba)KHOH IUIsi CTYJCHTOB OCTAHETCS BO3MOYKHOCThH JIMYHOTO Pa3BUTHS U mpodec-
CHOHAJIIBHOTO POCTa; IMPOTPAMMBI MOJTyYCHHUsI CTENIEHN U KOPOTKHE KYPChI, BOBMOXKHO, OYIIyT TMOJIB30-
BaThCSl OJMHAKOBEIM CIIPOCOM; PE3KO BO3pacTeT MOTPeOHOCTh B Mporpammax IMpodhecCHOHATFHOTO
00y4eHHS U aCIIUPAHTCKUX MTPOTPaAMMaX.

PazpaboTunky AMCTAaHIIMOHHOTO 00pa30BaHUS KOHKPETH3HPYIOT MHIMBUIYATN3aU0 00pa3o-
BaTEJIbHOTO MOBEJACHUS CIIEIYIOIUM 00pa3oM, cunTasi, 4YTo B TUCTAaHIIMOHHOM 00pa3oBaHUU Haubosee
SPKO TMPOSIBISIOTCS YEPThl JIMYHOCTHO-OPUEHTUPOBAHHOTO cIiocoba 00ydeHus: TMOKOCTb, MOIYib-
HOCTb, JJOCTYITHOCTb, PEHTA0EIBHOCTh, MOOMIBHOCTD, OXBAT, TEXHOJOTUYHOCTh, COIIMAIHHOE PABHO-
NpaBHe, HHTEPHAITMOHAIBHOCTb.

Baxwneiimme HanpaBieHns HHPOPMATH3AIUN 00Pa30BaHNUS 3aKITFOYAIOTCS B CIEIYIOIIEM:

— peanm3anys BUPTyaIbHONH HH()OPMAIIMOHHO-00pa30BaTEIbHONW Cpellbl Ha YPOBHE Yy4eOHOTO
3aBEJICHHS, TPETyCMaTPHUBAIOIIAs BHITIOJHEHNE KOMIUIEKCA pabOT 10 CO3JaHHUI0 U 00ECIIEUECHUIO TeX-
HOJIOTHH €r0 (yHKIIMOHUPOBAHUS;

— CHCTeMHas MHTerpaus HHOOPMAIIMOHHBIX TEXHOJIOTHI B 00pa30BaHUM, IMOIACP KUBAIOIIIX
MIpOIIeCcChl 00YUEHMsI, HAYYHBIX UCCIIC0OBAHUI U OPTaHU3AIMOHHOTO YIIPABICHHS,

— IMOCTPOCHUE U Pa3BUTHE €IMHOTO 00Pa30BaTEIbHOTO HH(POPMAIIMOHHOTO TPOCTPAHCTBA.

Hagpiku mosib30BaHus HHGOPMAIIMOHHBIME TEXHOJIOTUSIMH BKIIIOYAIOT B CEOS:

— 0a30BbIc HaBBIKHM (KMCIMOJIB30BAHNUE KIABHATYPHI, MBIIIH, IPHUHTEPA, ONEpaluu ¢ GaiaamMu u
JTMCKaMH ),

— BJIaJIEHUE CTaHJAPTHHIM IPOrpaMMHBIM obOecrieueHrneM (00paboTka TEKCTOB, cO3/laHue Tad-



nut, 6a3 JaHHBIX U T.J1.);

— UCIOJIb30BAHUE CETEBBIX MPUIIOKEHHH (3JIEKTPOHHOM MouThl, IHTepHETa, BeO-Opay3epoB).

Taxum 00pa3oM, HAKOIJICHHBIA OTBIT TPUMEHEHHsT HH()OPMAITMOHHBIX M JUCTAHIIMOHHBIX TEX-
HOJIOTUH B y4eOHOM Ipoliecce B pa3IMYHbIX BApUAHTAX [O3BOJISIET TOBOPUTH 00 ONpeeNeHHBIX Ipe-
HUMYIIECTBaX MOJ00HBIX (OPM OpraHU3alMK y4eOHOTo Mpolecca:

— CTAaHOBWTCS BO3MOXXHOH TNPUHIMITMAIGHO HOBAas OPTaHM3ALHUS CAMOCTOSITEILHONH pabOTHI
CTY/ICHTOB;

— BO3pacTaeT UHTEHCUBHOCTh y4eOHOTO IIpoLecca;

— Y CTYJCHTOB TIOSIBJISIETCSI TOMOJTHUTEIbHAS MOTHBAIHS K TIO3HABATEIIBHOM JeATEIILHOCTH;

— IOCTYIHOCTb Y4€OHBIX MaTepUaloB B J000€ Bpems;

— BO3MOYKHOCTb CAMOKOHTPOJISl CTEIIEHU YCBOGHMSI MaTepHasa 1o KaxkJ10il TeMe HeorpaHu4eH-
HOE KOJIMYECTBO Pa3.

Crnenyer OTMETHUTb, UTO 110 MEPE HAKOIJIEHUSI 00pa30BaTeIbHBIX HH()OPMALIMOHHBIX PECYPCOB
JTUCTAHLIMOHHBIE TEXHOJIOTUHU 3aliMyT TOCTOMHOE MECTO B 00pa30BaTEIbHOM IPOIIECCE By3a, U CTAHET
BO3MOKHBIM ()OPMHUPOBAHKE HA X OCHOBE Pa3HOTO YPOBHS MPOTPAMM ITOJATOTOBKH U TIEPETIOTOTOBKU
CHEIHAJIUCTOB.

8.2 IlepeyeHb He00X0AMMOIr0 NPOrpaMMHOI0 OOecTieYeHu .

1. Onepannonnas cucrema MS Windows (© Microsoft Corporation).

2. NnrerpupoBannoe oducHoe npunoxenue MS Office (© Microsoft Corporation).

3. IlporpammHoe obecrieueHue Ijisi OPraHu3alldy YIPaBIsieMOro M O€30MacHOrO JOCTyIa B
HNuTepher.

4. IlporpammHoe oGecrieueHue Ais 6e30nacHoi paboThl Ha KOMIIbIOTEPE — (halIOBbIN aHTUBU-
pyc, HOUTOBBIA aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM IKPaH.

8.3 Ilepeyenb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM.

1. Dnexkrponnas 6udanoreunas cucreMa eLIBRARY.RU:

http://www.elibrary.ru

2. Undopmarmonnas cuctema «EquHoe OKHO TOCTyIa K 00pa30BaTeIbHBIM PECYPCAM»:
http://window.edu.ru/window

3. bonbiias HayyHas OubinoTexa:

http://www.sci-lib.com/

4. DnexkTpoHHass OGMOIMOTEYHAs cucTeMa M3JarenbcTBa «JlaHb» — TeMaTHuecKue KOJUIEKLMH
(http://e.lanbook.com)

5. DnekTpoHHas OuMOIMOTEUHasl cUCTeMa «YHHUBEpcUTeTCKas OMOImoTeKa OHJIalH» — 0a3oBas
koJutekuust (www.biblioclub.ru)

6. [TomHOTEKCTOBBIE 0Opa3oBaTEIbHBIC M HAYYHBIE 0a3bl JAHHBIX: IEPEYCHb, OTIMCAHHUE U YCIIO-
BUs octyna (www.kubsu.ru/University/library/resources/Poisk2013.php)

9. MaTepI/IaﬂbHO-TeXHI/I‘IeCKaﬂ 6333, H006XO}IHMaﬂ AJIA OCYIHECTBJICHUSA 06p330BaTeﬂb-
HOI'0 MPOIECCA 10 JUCHUIUTIHE (MOIYIIIO).

VYcenemnas peanmsanusd npernogaBanusa AU CLHUILINHBI ((KOMHBIOTCpHOC MOJCIIMPOBAHHUE, PACUCT
Y TIPOCKTHPOBAHNE HAHOCHCTEM» TpEAIoIaracT HaIMYine MUHIMAJIbHO HEOOXOIUMOTO Ui peann3a-
IIUM TIPOTpaMMBbl OaKajaBpuaTa MepeyHs MaTepUaTbHO-TEXHUUECKOTO 00eCIeueHUS:

— JIGKIIMOHHBIE ayAUTOPHH (00OPYAOBAHHbBIE BUICONPOECKIIMOHHBIM 000PYAOBAHUEM JUIs Tpe-
3EHTAIlN, CPeACTBaMU 3BYKOBOCIIPOU3BEICHUS, SKPAHOM, W UMEIOIIUE BBIX0O B IHTEpHET);

— HaJu4ue HeoOXOAMMOTO JIMIICH3HOHHOTO MPOTrPaMMHOT0 00ecriedeHus (OnepaMoHHas CUC-
tema MS Windows XP; unterpuposannoe opucHoe npuioxenne MS Office).

[Tpu ncnonp30BaHNY SIEKTPOHHBIX U3JJAHUN BY3 TOJDKEH 00€CTICUNTh KaXKI0T0 00yJaroImerocs
BO BpEMi CaMOCTOSITEIbHOM IIOArOTOBKH pa60q1/1M MCCTOM B KOMIIBIOTCPHOM KJIACCE€ C BBIXOAOM B



I/IHTCpHGT B COOTBETCTBHHU C 00BEMOM HN3y4aCMbIX JUCHUILINH.

No B pator MatepuajibHO-TeXHUYECKOE 00ecriedeHNe AUCIMIUINHBI
(MOAy7Is1) ¥ OCHAIIEHHOCTH
I. Jlekumonneie 3ansatusa | Jlekunonnas ayguropus Ne 227, ocHalieHHas MPE3EHTALM-
OHHOM TEXHHMKOH (IIPOEKTOp, FKpPaH, KOMIBIOTEP/HOYTOYK)
1 COOTBETCTBYIOIIMM NporpaMMHbIM obecnieueHueM (I10).
2. [IpakTuyeckue HOII « ICCH» KyoI'Y
3aHSITHS
3. ['pynmioBslie Jlexunonunsie aynquropun Ne227 wiu Nel44
(MHAMBUAYaAJIbHBIE) [lomemienns ¢ JOCTaTOYHBIM KOJMYECTBOM IOCAI0YHBIX
KOHCYJIbTALINU MECT ¥ MEJIOBOW WJIM MapKEPHOU JOCKOM.
4. Texymuit koHTpoab, | Jlekuuonnas aynuropus Nel44
MIPOMEKYTOYHAs [lomemieHne ¢ JOCTaTOYHBIM KOJMYECTBOM IOCAI0YHBIX
aTTeCcTalus MECT ¥ MEJIOBOM WJIM MAPKEPHOMN JOCKOM.
5. | CamocTosrenbHas Kabuner mis camocrositensHoi paboTsl Ne204, ocHareH-
pabota HBI KOMIIBIOTEPHOM TEXHHKON C BO3MOYKHOCTBIO IOJKIIO-
yeHust K cetu «/HTepHeT», mporpaMMoil SKpaHHOIO YBEJIU-
YeHUsI U OOCCIICYCHHBIM JOCTYIIOM B AJIEKTPOHHYIO MH(DOP-
MallMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

HOL « 1CCH» KyoI'Y

JlaGopaTopHble 3aHATHSA N0 qucuuiHe: | O00pynoBaHNE U IPOrPAMMHO-
«KommproTepHOE MOJIEIMPOBAaHUE, PACUET U | TEXHUYECKOE OCHAIICHUE YUeOHO-
MIPOEKTUPOBAHNE HAHOCHCTEM

Koi-

Hay4HOI 1abopaTopyu: BO

[IepconanbHbIE 3IEKTPOHHO-
BBIYNCIIMTCIBHBIC MAIlIUHBI: 4
CPU c yacroToii 6onee 2,4 I'T'y, LCD

Microsoft Office 2003, 2010

N

N

Omneparmonnas cuctema Windows XP

PaGouwnit cton 4

Crynbs 12




Penen3ua
Ha pabouyto nporpammy auciuiinHael b1.B.J[B.02.01 «KomnbroTepHoe Moe/iMpoBaHne,
pacyeT M NPOeKTHPOBAHHE HAHOCHCTEM» JIJIsl CTYJIEHTOB 4 Kypca HalpaBleHUs! TOJATOTOBKU
11.03.04 DnexTpoHMKa M HAHORJIEKTPOHUKA (KBanupuUKalus «0akagaBp»)

PaGouas nporpamma aucuumminiabl «KoMneoTepHoe MOJEIMpPOBaHUE, pacueT U MpPOeK-
THPOBaHNE HAHOCHCTEM» BKIIIOYAET CIEAYIOLIUE pa3Aelibl: e U 3aa4d JTUCUHUIUIMHBI, Me-
CTO JNUCUUIUIMHBI B CTPYKTypE€ OCHOBHOH 00Opa3oBaTelIbHOW MpOrpamMMbl, MEepevyeHb IUIaHU-
PYEMBIX Pe3yJIbTaTOB O0yUEHHUs MO JUCIUIUIMHE, COOTHECEHHBIX C IUIAHUPYEMbIMU Pe3yJIbTa-
TaMU OCBOEHHSI 00pa30BaTEIbHOM MPOrpaMMbl, OOIIYIO TPYJIOEMKOCTh JIUCUUILIMHBI, 00pa3o-
BaTEJIbHbIE TEXHOJOTMH, (OPMbI MPOMEKYTOUHOW aTTecTallud, ONUCaHuEe Yy4eOHo-
METOJINYECKOTO, MH(HOPMALIMOHHOTO U MaTepUaIbHO-TEXHUUECKOro oOecreueHus: IUCHUILIU-
Hel. [Iporpamma coorBercTByer OOII, pabouemy yueOHOMY IUIaHy HalpaBlIEHUS 00ydYEeHHUS.

Pabouas nmporpamMmma moAroToBku 6akaizaBpoB mo HampasiaeHuto 11.03.04 DnekTpoHuka
Y HaHODJIEKTPOHUKA OTBEYAET crienuduke Oyaymiei npodeccuoHaIbHON eI TeIbHOCTH BBITY-
CKHHUKOB, B TOM YHCJIE HAay4YHO-UCCIEIoBaTeNbCckoi. B paboueill mporpamMme IHUCHUILIMHBI
«KommbroTepHoe MOJeNUpOBaHUE, pacyeT U MPOEKTUPOBAHUE HAHOCUCTEM» MPUBEJIEHBI MPH-
Mepbl OLIEHOYHBIX CPEJICTB VIS MPOBEJACHUS TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIS U KpH-
TepHs OLEHKU YpOBHS 3HAHUM oOyuaromuxcs. B TeMaTnyeckoM IijiaHe TUCHUIUIMHBI BbIAEIE-
HBI CJIEAYIOLIME COCTaBIAIONINE: JIEKIUH, JJa00OpaTOPHbIE 3aHATHUS, a TAKKE CAMOCTOSTENbHAS
paboTa cTyaeHTOB, uTO oTBeuaeT TpedoBanuto ®I'OC BO.

B paGoueii nporpamMme aucuumiinabl «KoMneoTepHoe MOAETUPOBAHKE, PAaCUeT U MPO-
EKTUPOBaHHE HAHOCUCTEM» COJEpPKAHUE COOTBETCTBYET MOCTABIEHHBIM II€JIIM 0Oy4EHHUs, CO-
BPEMEHHOMY YPOBHIO U TEHJCHIIMSAM Pa3BUTHUS HAYKU U Mpou3BocTBa. ColepikaHus pa3esioB
SBJISIFOTCS. ONTUMAJIBHBIMU B COOTBETCTBHE C PACHPEEICHUEM 110 BUJAM 3aHATHI U TPYI0EM-
KOCTH B yacaX. YeTko chopMyIupoBaHbl INIAaHUPYEMbIE PEe3yJIbTaThl 00yueHus: nmpuoopeTae-
Mbl€ 3HAHUS, YMEHUs, oOuie U npodeccruoHanbHble KoMIeTeHuu. Paboyas mporpamma Ha-
npaBjieHa Ha (OPMUPOBAHHE TEOPETUUYECKUX 3HAHUN U MPAKTHUYECKUX HABBIKOB, Pa3BUTHS B
CTYJIEHTaX TBOPUYECKOI'O MOJAX0Ja U CUCTEMHOI'O MBILUICHHUS, TOCTHKEHUSI HAaBBIKOB UCCIIENO-
BaTessl U MHXKEHepa.

Taxum oOpazom, paboyasi mporpamma AUCUUILIMHBL «KOMIBIOTEpPHOE MOJIETUPOBAHUE,
pacyeT U NPOEKTUPOBAHNE HAHOCHUCTEM» MOJHOCTHIO cooTBETCTBYEeT PI'OC BO M ocHOBHOM
oOpa3oBaTelbHOM MporpaMme Mo HampasieHuto noarotopku 11.03.04 DnexTpoHuKa 1 HaHO-
anekTpoHuka npoduns "HanorexHnonoruu B 3nekTpoHuke" (KBanndukanus «OakamiaBp») H
MOXET OBITh UCIOIb30BaHa B yueOHOM mporiecce B PI'BOY BO «KybaHckuii rocy1apcTBeH-

HBII YHUBEPCUTET.

KOMITBIOTepHBIX TexHosoruit Kyol'Y, n-p ¢us.-mat. Hayk B.A. Hcaes
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~ Peuensus
Ha pabouyio mporpammy auctutiniel 51.B.J[B.02.01 «KoMnbloTepHoe MoIeIHpOBaHHe,
pacyer H NPOEKTHPOBAHKE HAHOCHCTEM JUISL CTYIEHTOB 4 Kypca HalpapJeHus MoAroTOBKHU
11.03.04 DrexTpoHMKa U HAHODNEKTPOHUKA (KBAIU(UKALMS «OaKanaBpy)

IIporpamMmy 1moAroTOBHI KaHANIAT XUMUUECKUX HAYK, JIOUEHT KaQeaphl pajtuohu3HK
M HAaHOTeXHOJOIHi (u3uKo-TexHHUeckoro ¢axyasrera @I'BOY BO «Ky6I'Y» Byseko
Brnagumup IOpeesuu. '

Paboyast mporpamma aucrmmmnasl  «KOMIBIOTEPHOE MOJICIMPOBAHME, pacdeT U
NPOEKTUPOBAHNE HAHOCHCTEM) BKJIIOUACT CIEAYIOIIME Pa3Iebl; eI U 3a1a4d JUCLUILINHEL,
MECTO [UCLHMIUIMHBL B CTPYKTYpPC OCHOBHOH 00pa3oBaTeNbHOH IpOrpaMMbl, MEpeucHb
TJIAHUPYEMBIX Pe3yJbTarToB OOydeHMs 10 IUCHMIUTHHE, COOTHECEHHBIX ¢ INIAHMPYEMBIMHU
pe3ynBTaTaMU OCBOCHHS 00pa30BaTENBHOM IPOIPAMMBI, OGIIYIO TPYAOEMKOCTh JUCIMIIHHEL
o0pa3oBaTe/bHbIe TEXHOJIOTHH, (OPMBI MPOMEKYTOUHOH ATTECTAINH, ONMHCAHWE Y4eGHO-
METOJMYCCKOro,  MH(QOPMAlMOHHOTO. W MaTepHallbHO-TEXHHYECKOT0  0OecredyeHus
JCLUIITHHEL.

B paGoucii nporpamme aucnumiuabl «KOMIBIOTEpHOE MOJEIMPOBAHME, PACUeT W
MPOCKTUPOBAHME HAHOCHCTEM»» yKa3aHbl [PUMEPHI OIEHOYHBIX CPEACTB Ui KOHTPOIIS
pesynbraToB o0ydenus. B TemaTHueckoM IUIaHE [MCIMILIMHBL BhIAEICHBI  CIIETYIONIHE
COCTaBIAIOIIME: JICKLUY, NPAKTHYECKHE 3aHATHA M CaMOCTOATeNIbHas paboTa CTYIEHTOB,
orBeyaromue TpeboBaHMAM 00pa3oBaTeLHOro cranaapTa. PaGouas nmporpamma IOArOTOBKA
Gaxanaepos nanpasnenus 11.03.04 DieKTpoHUKA W HAHOIICKIPOHHKA OTBEUACT crieruduke
Oymylielt Hay4HO-HCCIIEIOBATENECKON M NPOhECCHONATBHOM AeATeIbHOCTH BBIIYCKHUKOB.

OGpasoBate/bble  TEXHONOTHH  XAPAKTEPU3YIOTCSA HE TONBKO OGLICTIPHHSITHIME
hopmamy, HO ¥ BBINOTHEHHEM WHMBHAYaIbHBIX TPAKTHYECKUX 3aJaHMH, AKTUBHBIM
BOBJICUCHUEM CTYJICHTOB B y4eOHBIH IIpoLecc, HCHOIL30BAHMEM JIEKLMH ¢ MpOGIEMHEIM
M3JI0JKEHNEM, OOCY)XJIEHHEM CIOXKHBIX BOLPOCOB M MPOONEM, NPOBEACHHEM 3aHATHH B
PeXUMaX B3aMMOJIEHCTBUS («TIPENONaBaTelh — CTYIEHT» M| «CTYJIEHT — IIpErofiaBaTesby,
OTKPBITBIM BBICTYIUIEHHEM Ha CEMUHAPCKHX 3aHATHAX IEPE/T Ay IMTOpUell COKYPCHHUKOB.

Takum o6pazom, paGouast porpamMMa JIMCLUINIHHEL TOTHOCTHIO cootseTcTBYeT PI'OC
BO wu ocHoBHOIi oOpasomareibHOM MporpamMme NMo HampaieHMIO TOAroTOBKM 11.03.04
OICKTPOHMKA W HAHOANEKTPOHMKA HANPABICHHOCTH IIOATOTOBKM "TIaHOTEXHOMOTHH B
JJICKTPOHUKE" (KBaTU(UKAIMA «OaKamaBp») M MOXKET OBITH HCIONB30BAHA B YUCOHOM

nporniecce B PI'bOY BO «Kybanckuii rocy1apeTBeHHBIN YHHBEPCHTETY.

HAYaNIbHUK OI0PO MATEHTHOM M HAYYHO-TEXHUYECKON HH(OPMAIHI
AO «Kb «Cenena», kKanauaaT GU3NKO-MaTeMATHYECKHX HayK
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