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[Iporpamma y4eOHOM JUCHHMIUIMHBI «BBeJeHHE B CHENHATBHOCTB» COCTAaBICHa Ha
OCHOBaHMH ['OCyHapCTBEHHOro 00pa3oBATENBHOTO CTAHJApTa BBICIIEr0 MPO(ECCHOHATBHOTQ
obpasosanus ('OC BIIO) Torenkoit Haponwoit Peciy6mixu (JIHP) no HampasieH#IO OATOTOBKH
28.03.03 Hanomarepuaisl, yTBepKIEHHOr0 Iprka3oM Munucrepcra obpasoBanus u Hayku J{HP
ot 28 centsiops 2016 r. Ne 987; Ilopsinka opraHu3auy y4eOHOTO Iporecca B 00pa3oBaTelbHBIX
opraHm3auax Beicmero mpodeccrHonansHOro obpasosanus [lomenkoi Hapommoii Pecry6muxu,
YTBEP)KIEHHOTO Mpuka3oM MunucrepcrBa obpasoBanus u Hayku JIHP Ne 1171 ot «10» HOsIGps
2017 r.; y4eOHOro IUIaHAa ¥ OCHOBHOM  0Opa3soBaTEIBHOW MPOrPaMMbI  BBICIIETO
npodeccHonansHOr0 00pazoBaHus HampaBieHuss 1noxarotoBkd 28.03.03 Hamomarepuaisi,
paspabotannbix B 'OY BIIO «/loHenkuii HaMOHAIbHBINA YHHBEPCHTETY.

PaspaboTumk:

IIpodeccop kadenpst a\z 7
TEOPETHIECKOH (YU3HKH U HAHOTEXHONOTUH B.B. Pymsnnes
"4

IIporpamMma y4eOHOM IMCIMIUTHHBI YTBEPX/ICHA HA 3acelaHuM Kadeapbl TeopeTHdecKou
(U3MKY 1 HAHOTEXHOJIOTHH
ITpotoxon Nel5 ot «02» anpenst 2020 r.

/ 3aseyromuit kadeapoi B.H.Bapioxun
i

[Iporpamma y4eGHOM JMCIUILTHHBI 07100peHa y4eOHO-MeTONHIecKoil KoMuCCHEH (r3HKO-
TEXHHYECKOTo (haKyIpTeTa
IIporokon Ne 5 ot «15» ampens 2020 r.

[Ipencenarens yaeOHO-METOIUYECKOH
KOMHCCHH (hakynbTeTa A5 B.H.Korenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«BBegenne B CHENMAIBHOCTBY)  fABISAETCS  JUCHUIUIMHOM  0a3oBOM  yactu
[Tpodeccuonansroro bioka mo Hanpasnenuto noarorosku 28.03.03 Hanomarepuaisi.
Jns wuzydeHus: NaHHOM y4eOHOM TUCHUIUIMHBI HEOOXOIMMBI 3HAHHS, YMEHHMS M HaBBIKU,
chopMHpOBaHHBIE B MpOIECCe H3yUeHHs NpenMeToB «JIuHeiHas anrebpay, «AHaIUTHYECKas
reoMeTpusy, «MaTemMaTH4ecKuil aHamu3y», «MexaHuka U MOJIeKyIsipHas (U3UKa», « IIEKTPUUECTBO
U MarHeTusm», «MHdopManonHble TeXHONOTUW». [lonydeHHBIE 3HAHMA  HCHOJIB3YIOTCS
CTyJEHTaMH BO BpEMs BBIMIOJHEHUS Y4eOHOH U MPOU3BOJCTBEHHOM MPAKTUKH, MPH HAMHCAHUU
BBIITYCKHON KBaTH(PUKALMOHHONU PabOTHI.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUNIUHbL

Hanpasnenue noarotroBku 28.03.03 Hanomarepuabl

ITpoduns

OO6pazoBarenbHasl IporpaMma OakayiaBpuaT

Kpanmmduxarnmst aKaJIeMUYeCKUid OaKaaBp

KonnuecTBo copepkaTenbHbIX MOTyIEH 2

Jucuummna 6a30Boi / BApHATUBHOMN YacTh .

00pa3oBaTeNbHOIN MPOrpaMMbl AUCIIITHHA 6230B0H HacTH

®opwmel kouTposist (MK, sk3ameH, 3auer) MK, 3auer

Mokasaremnt ouHasi (hopma 3ao04Has popma
00y4deHus oOyueHus

KosmgecTBo 3a4eTHBIX eInHUIL (KPEITUTOB) 3 3

I"'on moaroToBku 1 1

Cemectp 2

KonuuecTBo yacoB 108 108

- JIEKIIMOHHBIX 51 10

- IPAKTUYECKHIX, CEMUHAPCKUX

- 1a00paTOPHBIX

- CaMOCTOSTEIIbHON PabOTHI 57 98

B T.4. UHAMBHAYAJIbHOE 33/1aHHE

HenenbHoe KOIUYECTBO YaCOB, 3 10

B T.4. ayJUTOPHBIX 3 10

3.  OINHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

I[envro- sBnsieTCS 03HAKOMIICHHE CTYJICHTOB C HOBOM OTPAcibi0 3HAHHWK— HAHOTCXHOJIOTHSIMH U
dbopMupOBaHHE TPEICTABICHUNH O (HU3UKE, TEXHUKE M BO3MOXKHOCTSAX HAHOTEXHOJIOTHUECKHUX
METOJIOB MCCIICIOBAHUS MaTEPHUAJIOB

3agaun:

- paclIMpeHHe TMpeACTaBICHUN CTYAEHTOB O (QU3WYECKOM KapTHHE MHUpa Ha HpHUMepe
3HaKOMCTBA CO CBOMCTBAMH HAHOOOBHEKTOB;

- peanmaum{ Me)KHpe)IMeTHI)IX CBHSeﬁ, T.K. HJIA paSBI/ITI/IH HaHOTeXHOHOFI/Iﬁ Tpe6y10TC$I 3HAHUA
¢bu3uKY, OMOIOTUHU, XUMUU U IPYTUX HAYK;



4

- npuoOpereHHe 3HaHMW 00 UCTOPUM BO3HUKHOBEHHS HAHOTEXHOJOIMH, O METOJMKaXx,
UCTIOJIB3YEMBIX TPH CO3JaHUH HAHOOOBEKTOB, 00 YHHKAJbHBIX CBOHCTBAX HaHOMATEpUANIOB, 00
UX NPUMEHEHHH M IEPCIEKTUBAX PA3BUTHUS JTOMW OTPACIU HAYKH.

TpeGoBanus K pe3yabTaTaM OCBOeHHMS JMcUMIIMHBI. [Ipoliecc M3ydeHHs IUCHUIUIMHBI
«BBeneHre B CHEIUAIBHOCTH» HAMpaBlieH Ha (QOPMUPOBAHHE DIIEMEHTOB CIEAYIONINX
kommnereHmii B cootrBeTcTBUU ¢ ['OC BIIO JIHP mo nampaBnenwto moarotoBku 28.03.03
Hanomarepuanbl ¥ OCHOBHOW 00pa30oBaTENIbHOW MMPOrpaMMBI BBICIIETO0 MPO(HECCHOHATBLHOTO
oOpasoBanus HanpasieHus noarotoBku 28.03.03 Hanomarepuanisl.

a) oowexynomypnoix (OK):

- CIIOCOOHOCTH K CaMOOpraHu3aiy u camooopasosanuio (OK-7);

- CIIOCOOHOCTH K 000O0IICHUIO, aHAIIN3Y, BOCIPUITHIO WH(OPMAIIUHU, IIOCTAHOBKE 1IN U BBIOOPY
nyreit ee noctmwkenus (OK-10);

- CIOCOOHOCTh MOHWUMATh CYNIHOCTh M 3HAYeHHWE WH(OPMAIMKU B Pa3BUTUH COBPEMEHHOTO
WH(POPMAIIMOHHOTO O0IIIECTBA, CO3HABAThH OMACHOCTH U YIPO3bl, BOSHUKAIOIIKE B ATOM IpoIiecce,
COONIOIaTh OCHOBHBIE TpeOoBaHWsS WH(MOPMAIMOHHONW O€30MaCHOCTH, B TOM YHCIE 3aIIUTHI
rocyaapctBenHoi Taiiuel (OK-13);

- CMIOCOOHOCTH paboTaTh ¢ MH(MOPMALIUCH B TI00ANBHBIX KOMIIBIOTEpHBIX ceTsix (OK- 14);

0) oowenpogheccuonanvuvix (OIIK):
- CIIOCOOHOCTH HCIOJIB30BATh B MPO(ECCHOHATEHOM JIeATEIPHOCTH 0a30BhIC €CTECTBEHHOHAYYHBIE
3HAHWA, BKIIOYas 3HaHHS O TMpeAMeTe W O00BeKTax U3yYeHHUs, METOoJaxX HCCIeI0BaHus,
COBPEMEHHBIX KOHIIEHIUAX, TOCTIKEHUSIX W OTPAaHUYCHHSIX €CTECTBEHHBIX HAyK (TPEXIE BCETO
XMMHH, OHOJIOTHH, SKOJIOTHH, HAayK 0 3emiie u denoBeke) (OITK-1);

- CIIOCOOHOCTH HWCHOJNB30BaTh B NPOPECCHOHATBHON NEATENBHOCTH 0a30BbIE  3HAHHS
(yHIaMEHTAJIbHBIX pa3[eioB MaTeMaTHUKH, CO3[aBaTh MaTeMaTHUYeCKHe MOJEIN THUIIOBBIX
npoecCHOHANTBHBIX 3a/lad M MHTSPIPETHPOBATH IMOJTYYCHHBIE PE3yJIbTaThl C YYETOM TPaHUI
npumenumoctu mozeseit (OITK-2);

- CIIOCOOHOCTh TPHUMEHSATH OCHOBBI METOJIOB MCCJENOBAaHUS, aHalu3a, JWarHOCTUKU U
MOJIETIMPOBAaHUSI CBOMCTB HAHOMATEPHAJIOB M HAHOCHUCTEM HEOPraHWYECKOW M OpraHu4ecKou
MIPUPO/IBI, B TBEPJIOM, KHUIKOM, Te€JI€00pa3HOM, adpO30JbHOM COCTOSTHUM, BKIIOUasi HAHOIUIEHKHU U
HAHOCTPYKTYPUPOBAaHHBIE MOKPHITHs, BHYTPEHHHE M BHEIIHHE TpaHMLBl pazfena (a3, a Tarke
(bU3MUECKUX U XUMHYECKUX MPOIIECCOB B HUX WM ¢ uX ydactueM (OITK-4);

- CIIOCOOHOCTH NMPHMEHSTh HAaBBIKM cOOpa JaHHBIX, M3YUEHHs, aHAIM3a U O0OOLICHUS HAY4HO-
TEXHUYECKOH WHPOpPMAIMM 10 TEMaTHKE WCCIEAOBaHUs, pa3pabOTKU ¥ WCIOJIb30BAHHS
TEXHHYECKOH  JIOKYMEHTAallUH, OCHOBHBIX HOPMAaTHBHBIX JIOKYMEHTOB II0  BOIpOCaM
UHTEJUICKTYaJIbHOM COOCTBEHHOCTH, TMOJATOTOBKM JOKYMEHTOB K TAaTEHTOBAHHUIO, O(OpMIICHHIO
Hoy-xay (OIIK-8);

8) npogpeccuonanvuvix (I1K):
HAYYHO-HCCJIe0BATEIbCKAS U MPOEKTHASA IeSITeJIbHOCTD:
- CIMOCOOHOCTh HCIIOJB30BAaTh COBPEMEHHBIE MH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH,
rio6ansHbie HHPOPMAIIMOHHBIE PECYPCHl B HAYUHO-HCCIEA0BATEIHCKOM IEATETHbHOCTH B 00JIaCTH
MaTepHaIOBEICHHS U TEXHOJIOTMH HaHOMaTepuaaoB U Hanocuctem (ITK-1);

- CIIOCOOHOCTh HCIOJb30BAaTh HA MPAKTUKE COBPEMEHHBIE MPEJCTABICHHS HayK O CBOMCTBaxX
BEIIECTB M MaTepHaJIOB MpH MepexoJe HMX B HAaHOPAa3MEPHOE COCTOSHHUE (HONb, OJHO H
JByXMEpHOE), O BIUSHUM pa3Mepa Ha CBOMCTBa BEIIECTB M MaTepHalioB, B3aWMOJIEHCTBUU
HAHOMAaTEePHAJIOB M HAHOCHCTEM C OKpyKaromiei cpenoit (ITK-2);
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- CIOCOOHOCTh TPHMEHSATh HABBIKM HCIIOJNB30BAHUS ITPHHIMIIOB ¥ METOIUK KOMILIEKCHBIX
UCCJIC/IOBAaHHUW, WCIBITAHUA M JUArHOCTUKHM W3JCIUA M3 HAHOMATEpUaJOB M IPOIECCOB HX
IPOU3BOJICTBA, O00pabOTKM M MOAMGHKALMH, BKIIOYAs CTaHIAPTHBIE W CEPTUPHKALHOHHBIC
ucnbitanus (I1K-3);

- CHOCOOHOCTh MNPHUMEHATH HAaBBIKM  HCHOJb30BaHUS (IIOJ  PYKOBOJCTBOM) METOOB
MOJICJIUPOBAHUSA, OLIEHKH, MPOTHO3UPOBAHUS M ONTUMHU3ALMH TEXHOJOTUYECKUX MPOIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALMH U CepTUHUKANUK MaTepuanoB u mpoueccos (ITK-4);

B pe3yabrare uzyvennsi yueOHOH TMCUUIJIMHBI CTYJAEHT J0JIKEH :

3namsp: UCTOPUIO BO3HUKHOBEHMSI HAHOTEXHOJIOTHH, METOJIWKH, HCIOJIb3YEMbIX IIPU CO3/IaHUU
HaHOOOBEKTOB, 00 YHHKAIBHBIX CBOMCTBaX HAHOMATEPUAIIOB, 00 X MPUMEHEHHUHU U MEPCIIEKTUBAX
pa3BUTHUS ATON OTPACIIU HAYKH.

Ymems: ananmsupoBarth MH(POPMAIMIO O HAHOOOBEKTAX, MOJYyYAEMYIO0 W3 HAYYHO-TIOMYJISPHOM
JUTEpaTyphl, CPEIACTB MaccoBOi MH(POpMAIMU, WUHTEpPHETa, 00pabdaThiBaTh U MPEACTABIATS.
Bnaoemp: HaBbIKaMu KCIIOJIB30BAHUS HA MPAKTUKE MPEICTABICHUN O METOAMKAX, HCIOIb3yEMbIX
IpU CO3JAaHUM HAHOOOBEKTOB, 00 YHHMKAJIBbHBIX CBOMCTBAX HAHOMATEPHAJIOB M UX MPUMEHEHHU

4.  COJEPXAHUE JUCLUMNIUHBI U ®OPMbI OPTAHU3ALIMYU YYEBHOI'O
MPOLIECCA

HopsiakoBbIi

Kparkoe cogepxanune TeMbl
HOMeEp U TeMa

Cooepircamenvuwtit modynw 1 «Hayka, mexnuka u mexnonozuuy

Tema 1. Beenenve | HeoOxoauMocTh  COIMAIbHO-3KOHOMHYECKOI'O  MOJEIUPOBAaHUS U
nporuozupoBanus.  @dopmupoBaHue  MHPOPMAIMOHHOTO  OOILECTBA,
o01iecTBa 3HaHUI

Tema 2. Hayka, | [lonatue Hayku, ee wnenu u 3azauu.ConmanpHas poJib HAayKH, Kak
TEXHHUKa U | MPOM3BOAMTENBHOW CHiIbl oOmiecTBa. B3aumMooTHoLIeHHME Hayku U
TEXHOJIOTUU npou3BojicTBa. PakTOphl NMOBBIIIEHNHE 3(PPEKTUBHOCTH HAYKU. TeXHUKA U
TEXHOJIOTMHM. VIHHOBAIlMOHHBINA, TEXHOJOTUYECKHA CTHIIb Pa3BUTHS
COBPEMEHHOM  HKOHOMMKH. IlapameTppl ~ KOHKYpPEHTOCIIOCOOHOCTU
MIPENNPUATHS, OTPACIH U CTPAHBI BIIEJIOM.

Tema 3. | Cucrema HayuHbIX yupexaeHuid B Poccun. IloarotroBka HayuHBIX KaJpoB.
VYnpasnenue B | YdeHble cremeHn W 3BaHuA. HayuHo-ucciemoBaTenbckas —pabora
cepe HaAyKup CTY/IEHTOB.

Tema 4. | Cucrema Hayku u ee cTpykrypa. Kmaccudukanus nHayk. Hayunoe
OcobenHoctu UCCleIoOBaHNe. YPOBHU M 3Talbl HAyYHO-HCCIENOBATEIbCKOW PaOOTHI.
OpraHu3aLu Hayunsle nporpammsl, npoekTsl. HayuHoe (3kcniepTHOE) coo01IEeCcTBO.
Hay4HOU

JESITEIbHOCTH

Tema 5. OOwmen | Ponp HayyHO-TeXHHMYECKOM HWHGOpMaluu B HAYYHBIX HCCIEIOBAHUAX.
Hay4HO- @opMBl IIPEICTABIECHUSI PE3YJIbTATOB HAyYHBIX HCCIeJOBaHU. Bunel
TEXHUYECKOU HayyHbIX myOnukauuii. CTpykTypa HaydHOW ctatbu. dDopmbl XpaHEeHUS
uHpopmanuel, ee | HayyHO-TexHHUeckoW wuHpopmaruu. WHTepHeT-uctouHuku. HayuHble
MOJTyYeHUE U | ceMHUHaphl U KoHpepeHuuu. bubmuorpadus.

XpaHEeHue

Tema 6. | Hayka xak COBOKYNMHOCTH (pakTOB, MeTON0B, Teopuil. [loHstre merona
Metononorus HAy4YHOT'O MCCIeIoBaHMs U Meronosioruu. Habmonenue, MoienupoBaHue

HAYYHBIX W OKCHEPUMEHT. OJEMEHThl 00pabOTKH pe3yabTaTOB H3MEPCHHUS.




HCCIIENOBaHUN

[lonyyenne HOBOro 3HaHMs, BocmpusAtue (070OpeHHE / OTTOpKEHHUE)
9KCIIEPTHBIM COOOIIECTBOM, BOCITPOM3BEICHHE PE3yIbTAaTOB, IOBTOPEHHE,

Tema 7. OcCHOBHEBIE

Beibop TeMbl Hay4HOTO HCCleOBaHUSA. AHanu3 HHPOPMALMOHHBIX

3Tanbl  HAyYHOI'O | MCTOYHHMKOB. HccnenoBarenbekuii JTan Hay4YHOU paboThL.
HCCIIEI0BAHUS B3aunMonencTeusg  SMIMPHUYECKOTO M TEOPETUYECKOIO  YPOBHEH

uccnenoBanus. BeiBoabl. Odopmiienne u 00CyXIeHUE pe3ylbTaToB,

BO3MOXKHOE UX IPUMEHEHHUE.

Cooeprcamenvhulit mooyns 2 «Hanomexnonozuu u nanomamepuaivl)

Tema 8. Monenu pa3Butus Hayku. HayuHble Tpaauuuu M HaydHbBIE PEBOJIOLIUU.
Hayunas kaptuna | [lonsitue mnapagurmel. Buael B3aumoneiictBuii B npupoae. Hosbie
Mupa TEXHOJIOTUH U (PYHKIIMOHAJIHHBIC MaTEPUAIIBI.
Tema 9. Hanonayka u nHanorexnosnoruu. [IpoctpancTBeHHbIe MacIITadbl 0OBEKTOB
HanoTexHOM0Ornu 1 | COBpEMEHHBIX AJIEKTPOHHBIX U KUBBIX cucTeM. HaHOCTpyKTypupOBaHHHBIE
HaHOMaTepHabl. Marepuabl.
Tema 10. JIBa criocoba TeOpEeTHYECKOTO ONMMCAHUSI CBOMCTB TBEPABIX Tell. OCHOBHBIE
[TonsTue THUIBI XUMHYECKOU cBs3U. uanekTpuku. [lonynpoBoaguuku. Merasl.
XUMHYECKOU
CBA3HU.
JIMBNeKTpUKH.
[TonynpoBoiHUKHU.
Merabl
Tema 11. Kpucrannnueckass  crpykrypa. Tumbl — KpUCTAIUIMYECKUX — PEIIETOK.
Kpucrannmueckass | Hanouactuuber ¢ ['LIK pemerkoi. CTpyKTypHBIE Marm4eckue 4Yucia
penieTka. HaHOKJIacTepa
Tema 12. [IpocThie rapMOHMYECKHE OCHWLIIATOPBI W BOJHBL. TUOBI  BOJIH.
DneMeHTapHbIe DneMeHTapHbIe BO30YKICHHS KPUCTaJLIa.
BO30OYXKICHHS
KpucTajia
Tema 13. WNHcTpyMeHTalIBHBIE CPEACTBA AJI ONPENEICHHs CBOWCTB M IAapaMETPOB
MeTtosl HAaHOCTPYKTYp. VoOHHO-mONeBass W CKaHMpYIOIIas  MHUKPOCKOIIHS.
U3MepeHuit CrnexTpocKonus.
Tema 14. Tunsl  onTo’MeKTpOHHBIX HpubopoB. M3nmyuyaTenbHble mepexoisl B
OnTO371€KTPOHHBIE | MOTYIPOBOAHHUKAX. Ceroanonsl BUJUMOTO I1arno3oHa u
prOOpPbI MIOJIYTIPOBOIHUKOBBIE JIa3€Phl

Temarnueckuii mian

Copep:xaTejbHblii MoayIb 1 «Hayka, TeXHHKA M TeXHOJIOTHH

KoaudecTBo yacoB
Ounas ¢popma 00y4eHuUs1 3aounasi popma oOyueHunst
B T.Y. B T.4.
HasBaHus cofepKaTeIbHbIX | 214 R O | 2| A Z
o ) 2 2|5 85 = o E 2|5 &5 =
MoayJieil M TeM = 5|l ol &l gls gl B = 3) A
o Sl 5| 218 B8lHEC o =1 T S 1838 EYS
2 2| | s|e o= 8 = iz = s |8 als 8
) 3 o Q m O ) = |9 m o
= 2| o] = = = X o | © S
S| $|s 88 s s |8 | = SR
Sl 8|8 Flg = s |3 "z
El B|O = = 5 | o =
Tema 1. Beeneuue 7 3 4 7 7
Tema 2. Hayka, TexHUKa U
yia, 7 |3 4 9 |2 7
TEXHOJIOTHH




Tema 3. Ynpasnenue B cdepe
HayKu

Ocobennoctu
HAay4YyHOH

Tema 4.
OpraHH3alIiH
NEATEIIbHOCTH

Tema 5. OOMeH Hay4yHO-
TEXHUYECKOH WuH(OopManuei,
ee MOJIyYCHHE U XPaHCHHE

Tema 6. Merononorus
HAYYHBIX UCCIICIOBAHMIA

Tema 7. OCHOBHBIE DTanbl
HAy4YHOT'O MCCJICIOBAHUS

Hmozo no

co0epIHcamebHoOMy MOOYI0
1

55 |26 29

54 |6 48

TemaTnyecku niaaH

CO)Iep)I(aTeJ]belﬁ MOJAYJ/Ib 2 «HaHOTEeXHOJIOTHH U HaHOMaTEpUaJab»

Koan4yecTBo 4acoB

Ounasi popma 00yueHus1 3aouHas popma o0yueHust
B T.d. B T.4.
O 2] ! o ) 0] ! an
Ha3sBanmus coaep:kaTejbHbIX S 78 o & - S 218 o z
MoyJieii 1 TeM S|l =|8|E|8E2El | =| 8] E|8E|SE
5] S| O o lw WY > O ) S| 0] o = O > O
Q H| Z| |0 338 = g, & | o slde
M Z ~ S |lE &= < 4] ¥ = < £ ol S <
o | BH| &9 @ () = a | o m o
E |l 2| &0 B = w = = 2|2 8= w
AR AR-BEE
El 2|8 = = =[S =
Tema 8.
7 3 4 7 7
Hayunas xapTtuna mupa
Tema 9. HanorexHoI0rMu U
7 3 4 9 2 7
HaHOMaTepHAaJIbIL.
Tema 10. Ilonarue
XUMHUYECKOU CBS3H.
7 3 4 7 7
JIMDIIEKTPUKHY.
[TonynpoBoaanku. MeTamibl
Tema 11. Kpuctammmueckast
P 8 |4 4 9 |1 7
pernieTka.
Tema 12. DnementapHble
P 8 |4 4 7 8
BO30YKJICHHS KpPHCTaJUIa
Tema 13. Metonnl
S oTon 8 |4 4 9 |1 8
U3MEPEHUI
Tema 14. OOTO3IEKTPOHHEIE
p 8 |4 4 6 6
npubopsI
Hmozo no
cooeprcamenvhomy mooyarw | 53 | 25 28 54 |4 48
2
Bcezo no mooyniwo
108 | 51 57 108 | 10 98




5.  METOAUYECKHUE PEKOMEHJIAIIAU JJISI IPOBEAEHUS
JIEKIHHMOHHBIX, IPAKTHYECKHUX U JIABOPATOPHBIX 3AHATHUU

TeMBI JIeKIIMOHHBIX 3aHATHNA

o Konuuecmeo
i Ha3zeanue memoi ACOs
1 |BBencuue 3
2 [Hayka, TeXHHKa U TEXHOJIOTHH 3
3 [Ympasnenue B chepe Hayku 4
4 |0co0eHHOCTH OpraHU3ali HAYYHOH 1eATeIbHOCTH 4
5 |OOMeH HayyHO-TEXHUUYECKON HHPOpMAIIUE, ee MOIyYeHHE U XpaHEHHUE 4
6 [Meromonorus Hay4HBIX HCCIIEIOBAHUMN 4
7 | OcHOBHBIE ATanbl HAYYHOT'O UCCIIEI0OBAHUS 4
8 [Hayunas kapTuHa MHUpa 3
9 |HaHoTexHOJOTHH U HAHOMATEPHAIIBL. 3

10 [[TonsTue xummueckou cBs3u. Judnextpuku. [TomynpoBogauku. MeTtamist 3
11 |Kpucrammueckas pemieTka. 4
12 [SmemenTapHbBIC BO30OYKICHUS KPUCTAIIIA 4
13 |Metonbl nu3MepeHui 4
14 |OnrosnekTpoHHbIE TPUOOPHI 4
BCEI'O 51
6. METOAWYECKHUE PEKOMEHJIAIIUA 11O OPTAHU3ALIAN
CAMOCTOATEJBHOU PABOTBHI CTYJAEHTOB
Oprasuzanus caMoCTOsITeIbHON paboThl CTYICHTOB
Ne Konuuecmeo
wn Ha3zeéanue memoi 4aC08
1 [TexHuka U TEXHOJIOTMH. BHIBI TEXHOJIOTHIA. 10
2 |Oco0eHHOCTH COBPEMEHHOTO HayYHO-TEXHUIECKOTO Pa3BUTHSL. 10
3 |Poxp HayuHO-TEXHHUYECKOW WHPOPMALINY B HAYYHBIX HCCICTOBAHUSX. 10
4 |Hayka kak COBOKYITHOCTb (haKTOB, METOJIOB, TEOPUI 9
5 [Hayunsle mporpaMMbl, IPOEKTHI. 9
6 [MccnenoBaTenbCkuil 3Tan HAYYHOU PabOTHI 9
BCEI'O 57

7. NHANBUIAYAJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)

8. KOHTPOJIBHBIE BOITPOCHI K TPOMEXKYTOYHOM ATTECTAIIUA

1. HeoOxonuMocTh cOIMabHO-3KOHOMHYECKOT0 MOJIETMPOBAHUS U MPOTHO3UPOBAHUS,

BbBITCKaroniasa nu3 0COOEHHOCTEH COCTOSHHS COBpCMeHHOﬁ TUBUJIM3allH.
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2. Heckonbko OCHOBHBIX 3HaUEHUH MOHATHSA HAyKHW. L{enu u 3a1aun HayKH.

3. CoumanpHas pojib HAyKH, KaK IPOU3BOAUTEIBHOM CHIIBI O0IIIECTBA.

4. BzaumopeiicTBHE HAyYHO-TEXHHUUECKUX M OPraHU3alMOHHO-9KOHOMUYECKUX (PaKTOPOB
COLUAIIBHOTO Pa3BUTHL.

5. OcoO6EeHHOCTH COBPEMEHHOI'0 HAyYHO-TEXHHUUYECKOTO Pa3BUTHSI.

6. ®axTOpbl MOBBIICHUS YPPEKTUBHOCTH HAYKH.

7. VIHHOBallMOHHBIN, TEXHOJOTUYECKHI CTUIIb PA3BUTHSI COBPEMEHHON SKOHOMHUKHU.

8. MoaepHu3aMOHHBINA POPBIB U IIOCTPOCHUE «IKOHOMHKH 3HAHUI.

9. IlapameTpbl KOHKYPEHTOCIIOCOOHOCTHU MPEAIPUATHS, OTPACIIN U CTPAHBI BLIEJIOM.

10. IToaroroBka Hay4YHbIX KaApPOB. YUEHBIE CTEIICHH U 3BaHUSI.

11. Cucrema Hayku u ee cTpykrypa. Kinaccudukanuu Hayk.

12. Hayunoe uccnenoBanue. Kitaccudukaryy HaydHbIX UCCIICIOBAHHIA.

13. DTamnbl HAyYHO-HCCIIE0BATEIHCKON PAOOTHI.

14. HayuHble nporpaMmsl, IPOEKTHI.

15. HayuHoe (3kcriepTHOE) cOOOIIECTBO.

16. ®opmeI ipecTaBIeHHS PE3yIbTaTOB HAYYHBIX UCCIICIOBAHUIA.

17. Bunpl HaydHBIX TyOIMKAIU.

18. CtpykTypa Hay4HOU cTaThu. bubnmorpadus.

9.  OBPA3EIl MOAYJIBHOT'O KOHTPOJISA
(obpasey eapuanma u kpumepuu oyeHUBaHUL)

rOY BIO «IOHELKUI1 HALIIUOHAJIbHbI YHUBEPCUTET»
dakynpTeT PUINKO-TEXHUUECKHIA

Hanpaenenue noocomosxu:  28.03.03 HanomatepuaJibl

Ilpogpunn:

Ilpoepamma noocomosxu: oaxanaspuam
Cemecmp 2

Yuebnas oucyuniuna Beeoenue ¢ cneyuanvnocmso

MOAYJIbHASA KOHTPOJIbBHASI PABOTA
BAPUAHT Nel
1. Cucrema HaykH U ee CTPYKTypa.
2. HaydHoe uccnenoBaHue.
3. ®akTopbl NOBBIIEHUS YPPEKTUBHOCTH HAYKU.

YTBepkeHO Ha 3acefaHnH Kadeaphbl TeopeTUIeckor (PU3UKU U HAHOTEXHOJIOTHH,
poTOKOJ Ne OT «__» 20 T

3aBeayromuit kKadeapoit
IIpenonaBarens

Kpurepun oueHnBaHus MOAYJIbHOI0 KOHTPOJISA

Homep 3a0anusn Koauuecmeo oannoe
3ananue 1 10
3agadue 2 10
3aganue 3 10
Bcezo 30
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10.
11.
12.

13

18
19

10

10. OBPA3ELl 9K3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 6onpocwl K 3auemy
@opMBI XpaHEHHS HAyYHO-TEXHUYECKON NH(POPMAILIHH.
HHTEepHET-UCTOYHUKH.
Hayunsle ceMunaps! u KoH(pepeHuuu.
Hayka kak COBOKYMHOCTb (DaKTOB, METOJIOB, TEOPHH.
[TonsiTHE METOAA HAYYHOT'O UCCIIEIOBAHUS U METOJOJIOTHH.
HaGnronenue, MosiennnpoBaHue U SKCIIEPUMEHT.
DneMeHThl 00pabOTKU PE3ylIbTaTOB U3MEPEHUSI.
[Tony4yeHne HOBOro 3HaHus, BocHpusATHE (000peHue / OTTOPKEHNE) SIKCIIEPTHBIM
€o001IECTBOM, IOBTOPEHUE, BOCIIPOU3BEIEHUE PE3YIIBTATOB.
Bb100op TeMbl HayyHOro Hccae0BaHus. AHaIN3 UH(YOPMALIMOHHBIX HCTOYHHUKOB.
HccnenoBaTenbCKuii ATarm HayqYHOH paboTHI.
B3anmoaeincTBus 3MIUPUIECKOIO U TEOPETUUECKOTO YPOBHEN UCCIIEI0OBAHUS.
HanoHayka 1 HAHOTEXHOJIOTHH.

. HpOCTpaHCTBeHHHe MacTadbbel 00OBEKTOB COBPCMCHHBLIX 3JICKTPOHHBIX U JKUBBIX CUCTCM.
14.

15.
16.
17.

HanocTtpykTyprpoBaHHHbBIE MATEPHUAIIBI.
Kpucrannuueckas cTpykrypa.

TuIbl KPUCTAUIMYECKUX PEIIETOK.
Hanouactuiel ¢ I'IHK pemeTkoid.

. CTpyKTypHbIE€ MarnyecKkre 4nciaa HaHOKJIacTepa.

. I/IHCTp}IMeHTaJIBHBIe CpCACTBa IJId OIIPCACIICHUS CBOMCTB U mapaMeTpOB HAHOCTPYKTYP.
20.

21.

HoHHO-TI0NIeBas M CKAHUPYIOIIAst MUKPOCKOTIHSL.
CnexTpockonus.

Kpumepuu oyenueanusa auema

Homep 3a0anusn Konuuecmeo 6annoe
3amanue 1 15
3ananue 2 15
3ananue 3 20
Bcero 50 6an10B

11. KPUTEPUU OLIEHUBAHUA

[To kypcy «BBeneHue B cHeHUaNbHOCTH» MPEANOJSIAraeTcs MPOBEACHHUE MPOMEKYTOUHOM
aTTECTAIlMU B BUJE MOIYJIHLHOTO KOHTPOJIS, BHITOJIHEHUE WHANBUIYaTbHON pabOTHI U 3a4eTa. 3a4eT
CHAIOT CTYJIEHTHI C 1IeJIbIO MOBBIIICHUS PEUTHHTA.

Pacnpeoenenue 6annos, Komopule MoZym noay4ums cmyoeHnmol
6 npoyecce uzyueHus OUCYUNIUHbI

OprannzanmoHHO CPC Bcero
yueoHasi pabora NuauBunyansnas | MoayJIbHbIH KOHTPOJIb
CTY/JAEHTA pa6ora
max 10 GamioB max 10 Gamios max 30 100
OaoB
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IIxana coomeemcmeusn 6a17108 HAUUOHAILHOU WIKATlIE

Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM IKAaJie Ouenka no
no mxkase | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM
ECTS HIKaJIe HKaJe (3a4er)
A 90-100 5 (OTIM4YHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopo11o) 3a4TEHO
D 70-74 3 (YyIOBJIIETBOPUTEIBHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO

C BO3MOXXHOCTBIO ITOBTOPHOU CHA4YH
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOU ClIa4y¥l MPH yCIOBHH
00s13aTeNbHOr0 Ha0Opa JOMOIHUTENBHBIX OAJIIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIHEYEHHUE YYEBHOI'O ITPOLHECCA

JIeKuMOHHBIE 3aHATUSA 110 Y4eOHON TuCHUILIMHE «BBelleHne B CIeUaIbHOCTh» IPOBOASTCS
B yuyeOHO# nabopatopun «Pu3uka noaynpoBoaHukoB» Ne0l6 . OGopymoBaHa KOMILIEKTOM
yueOHOM MeOenu Ha 18 mMOCago4yHBIX MECT, KOMIUIEKT paboyero Mecra IpernojaBaTels,
dnomactepHas gocka, 1 HOyTOyK C JMIICH3MOHHBIM MPOTPAMMHBIM 00€CIIEYeHHEM, JTOCTYIIOM K
cetu MutepHer, | MyabTUMENUHHBI npoekTop, | »dKpaH NEPEHOCHOM, 1 BakyyMHBbIii
yHuBepcanbHblii noct -2K, 1 ®@opBakyymuslii Hacoc, 1 Cnekrpomerp CM - 4A.

CaMocrosiTenbHasi paboTa CTYJEHTOB MPOXOJAUT B YUTAJIbHOM 3ane Ne 4 nepuoaudeckoin
JUTEpaTyphl, YKOMIUIEKTOBaH yueOHOHl MeOenpto Ha 31 mocagoyHoe MECTO, OCHAIIEH
KOMITHIOTEPOM B KoMIUIekTe (1 1IT.), pacmosoxkeH mo ajapecy r. JloHenk, yi. YHuUBepcuTeTcKas, 24,
ka0. 19.

WuauBuayanbHble W TPYIINOBBIE  KOHCYJAbTAallMM  CTYAE€HTaM JUId  I[POBEJEHUs
CaMOCTOSITENIbHOW paboThl MPEJOCTaBIAIOTCS B KaOMHeTe Kadeapbl TeopeTH4ecKol ¢GU3uMKu U
HAHOTEXHOJIOTUH, YKOMIUIEKTOBAHHOM KOMIUIEKTOM MeOenu Ha 12 1ocaJoyHbIX  MECT,
OCHAIIIEHHOM KOMIIBIOTEpOM B KoMIUIekTe (1 IUT.), IPUHTEPOM, CKaHEPOM, PACHOJIOXKEHHOM II0
anpecy 1. Jonenx, np. Tearpanbusiii 13, aya. 256.

13.  PEKOMEH/JOBAHHAS JIUTEPATYPA

KoJa-Bo Hanuumne
Ne IK3eMILIAPOB | JICKTPOHHOM
HaumeHnoBanue
n/n B On0/1MoTEKE BEpCHUH B
JdouHY IbC
Ocnosnasn 1umepamypa
1. Pymanues, H. B. Beenenne B cneualibHOCTD : OTIOPHBIN
koHcriekT Jekumii / H. B. Pymsanes ; I'OY BIIO
JloHeukuii  HaMOHAJIBHBIM  yHUBEpPCUTET, PU3HKO- 7
TexHudeckui  ¢akynpTeT, Kadeapa nHaHOQU3MKH. -
Honenk : JouHY, 2012. -94 ¢
2. Baproxun, B. H. Hanomarepuansl [D1eKTpOHHBIN
pecype] : [yue6. mocobme]| / B. H. Baproxun, C. B.
TepexoB ; Jloneukwii Han. yH-T ; JloHenkwii (u3.-TexH. +
uH-T uM. A. A. Tamkuna. - Jloneuk : JouHY, 2016. -
OnexTpoHHbIe AaHHbIe (1 daiin).
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3. Tepexo, C. B. ®usznka HaHOOOBEKTOB [DJIEKTPOHHBIN
pecype] : [yue6. mocobume] / C. B. Tepexor, B. H.
Baproxun ; Jlonenkuii Han. yH-T ; JloHenkuii (u3.-TexH. 2 +

uH-T uM. A. A. Tankuna. - Jloneuk : JouHY, 2013. -
OnexTponHbie qanubie (1 daiin).

Jlonoanumensnasn numepamypa

4. Baproxun B. H. Hanomarepuasibl-ocCHOBa COBPEMEHHBIX
texnosioruii / B. H. Baproxusn // "Jlonenkue urenns 2016.
O0Opa3oBanue, Hayka M BBI30BBl COBPEMEHHOCTH'",
MexnyHnaponnas Hay4Has koHdepenmus (1 ; 2016 ;
Homnenk). Jonenkue urenus 2016. O6pa3oBanue, HayKa U
BBI30BBI COBPEMEHHOCTH : MaTepHalibl KOHPEPEeHUHUH ...,
16-18 mas 2016 / [mox o6m. pen. C. B. becmanosoii] ;
Joneuxuii HallMOHAJIbHBIN YHUBEPCUTET ;
MexnyHapoaHas CIIaBSHCKAs aKaJgeMus HayK,
o0pa3oBaHUs, UCKYCCTB U KYNbTYpbl. - PocToB-Ha-/{onHy,
2016. - T. 1 : ®uzuko-MaTeMaTHYECKHE, TECXHHUUYCCKHUE
HayKu ¥ 3kosorus. - C.19-21.

S. Nudpopmaruka u BeneHue B cHenUalbHOCTb: Yueo.
moco6. / W. T'. Jlecumuas, WU. B. Muccunr, 0. .
Pomanoga, B. U. IllecrakoB. — M .: ODKCMO, 2005. — 544
c.

17

6. XoxiaoBa H. M. Beenenue B crenuaiabHOCTh: KoHCHEKT
nexmuii / H. M. XoxnoBa. — M. : Ilpuop-uznar, 2004. — 1
191 c.

14. UH®OPMAILMOHHBIE PECYPCBI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6ubanorexn

15. IPOI'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (kopriopatusHas auuensus JOHHY Ne 46484614);
2. Microsoft Office (kopnioparusnas nunensus JJOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (suniensust mporpammsl DreamSpark 11 BeIcIINX y4eOHBIX 3aBe/IeHU);
4. Jlunensuu GPL, Apache, BSD mis cBobogHoro mporpammaoro obecniedenusi: FreeLab, Scilab,
Free Pascal, AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouass mporpamma paccMOTpeHa U IepeyTBepKJeHa Ha 3acelaHuu  Kadeaps
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHI ¢ M3MEHEHUsAMU (0e3 u3mMeHenuil) Ha 20 rof.

13 2

ITporoxoi Ne oT 20 1.

3aBenyrouuii kadeapoit

PaGouass mporpamMmma paccMOTpeHa W TepeyTBepXKIeHa Ha 3aceJaHud  Kadeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ M3MEHEHUsIMU (0e3 n3mMeHenuit) Ha 20 rof.

13 2

ITporoxoi Ne oT 20 1.

3aBenyrouuii kadeapoit
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