OHIenbCCKUN TEXHOIOTMUECKUA HHCTUTYT ((pusnai)
(enepanbHOro rocy1apCTBEHHOIO OIOPKETHOTO 00pa30BaTEIbHOIO
YUPEXKJIEHUS BbICILIEr0 00pa3oBaHUs
«CapaToBCKuUll TOCYAapCTBEHHBIN TEXHUYECKUI YHUBEpCUTET NMeHH [ arapuna 10.A.»

Kadenpa «Texnonoruu u o0opyaoBaHue XUMUUECKUX, HE(PTETa30BbIX
Y TIUIIEBBIX TPOU3BOJICTBY

PABOYAS ITPOT'PAMMA

10 TUCITUTIINHE
M.1.3.2.2 HanomaTepuaJbl B TEXHOJOTHH KOMIIO3UTOB M MOKPBITHH

HaIpaBJICHUS TTOATOTOBKH
18.04.01 Xumuueckass TEXHOIOTUSI
[Tpodunp «XuMHUYECKast TEXHOJIOTHS KOMITO3UIIMOHHBIX MAaTEPHAIIOB U
ITOKPBITUI

®opMbI 0O0yUCHHS: OUHAs
OO0beM OUCLUILIAHBL:
B 3Q4YETHBIX €IUHUIAX: 3 3.€.
B akageMuueckux yacax: 108 ax.u.

Durensc 2025



Pabouas nporpamma no aucuuriauae M.1.3.2.1 HanoMartepuanbl B TEXHOJIO-
MM KOMIIO3UTOB M MOKPBHITUM HampaiaeHus: moaroroBku 18.04.01 «Xumuueckas
TEXHOJIOTUs TPOoPuiib «XUMUYECKas TEXHOJIOTUSI KOMITO3UIIMOHHBIX MaTEPUAJIOB
U TIOKPBITUI» COCTABJIEHA B COOTBETCTBUM C TpeOoBaHusMU DenepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa Bhiciiero oopasoanus 18.05.01
«XUMHUYECKasi TEXHOJIOTHS», YTBEPKIACHHBIM NpHKazoM MwuHOOpHayku Poccum
npuka3 Ne 910 ot 7 aBrycra 2020 roga.

Pabouas nporpamma:

0o0cyK/IeHa U PeKOMEHJA0BaHA K YTBEPXKICHUIO pemeHneM Kadeapsl «Tex-
HOJIOTHS U 000PY/IOBAaHUE XMMUYECKUX, HE(TETa30BbIX U MUIIEBBIX MPOU3BOJICTBY
ot «11» anpens 2025 r., npotokoi Ne 9.

3aBenyromruii kadeapoit TOXII "’("i'w-"'”- /JleBkuna H.JL/

ono0pena Ha 3acegannu Y MKH ot «14» ampens 2025 r., nmpotokon Ne4.

[pencenarens YMKH Siloreuiseo /JleBxuna H.JL//



1. Lesan u 3a1a4M AUCHUTINHBI

[lenp mnpenojaBaHus AMCUUIUIMHBL O3HAKOMJIEHHE C OCOOEHHOCTSAMHU
CBOWCTB MAaTepHAIOB B HAHOCTPYKTYPHPOBAHHOM COCTOSIHUHM, METOJIaMH HX
NOJYYeHUsT M UCCIeA0BaHMs, (OPMHPOBAHUE TPEICTABICHUII O COBPEMEHHBIX
JOCTIKEHUSIX B 00JIACTH HAHOTEXHOJOTMH M NEPCHEKTHBAX HMX IMPAKTHYECKOTO
UCTIOJIb30BAHUSI.

3ajauy U3y4yeHUs IJUCHMIUIMHBL TOJYYUTh (yHIaMEHTAlbHbIE 3HAHUSA O
¢usnueckux sddekrax, MPHUCYIIMX MaTepualaM B HAHOCTPYKTYPHPOBAHHOM
COCTOSIHHM, O CTPOCHHUM M CBOMCTBAaX HAHOJAUCIEPCHBIX Tei (TIOPOIIKOB) H
KOMIAKTHBIX TBEPABIX TEJI C HAHOMETPOBBIM Pa3MEPOM OCHOBHBIX CTPYKTYPHBIX
AJIIEMEHTOB — 3€peH U uacTull (a3, o MeTogax NOJYy4YEHUS U JAUArHOCTUKU
HaHOMAaTepHaJIOB.

2. Mecto nucuuninnsbl B crpykrype OIIOII BO

Juctummaa M.1.3.2.2 Hanomatepualibl B TEXHOJIOTHH KOMITO3UTOB U I10-
KPBITUHA OTHOCHTCS K 4acTd, (OPMHUPYEMOI y4aCTHHMKaMH OOpa30BaTENIbHBIX OT-
Homenuit bioka 1 «/ucuunmuuel (MOAYyIN)».

3. TpeOoBaHus K pe3y/ibTaTaM OCBOEHUS TUCIAINIMHBI

N3yyenne JUCHUIUIMHBI HaMpaBieHO Ha (QOPMUPOBAHHUE CIIETYIOIIUX
KOMITETCHIINM:

[IK-3 - CnocobeH OCymecTBIATh OpPraHU3aMOHHO-METOJANYECKOe |
HAayYHO-TEXHHYECKOE PYKOBOJCTBO pabOTaMU MO KOMIUIEKCHOMY KOHTPOJIIO
MPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEPHAJIOB.



Ilepeuens

IJJAHUPYEMBIX — PE3YJIbTAaTOB

06y‘-ICHI/I$I o  JUCIMUIIIINHCE,

COOTHCCCHHLIX C INIAHUPYCMBIMHU pE3YyJIbTaTaMM OCBOCHHUA 06p330BaTCHbHOﬁ

IPOTPaMMBI

Kox n HanmeHoBaHue
KOMIICTCHITHH
(pe3ynbTaT OCBOCHUS)

Konu
HAaMMCHOBAaHHUE
WHIUKaTOpa
JIOCTYDKEHUS
KOMIIETEHIUN
(cocTaBmsroniei
KOMITCHTCHIIHH )

HaunMmeHnoBaHue moka3aresis OleHUBaHHSI
(pe3ynbrara o0yueHus O TUCITUTLINHE)

I1K-3 - Criocoben
OCYIIIECTBIISATh
OpTraHU3aIMOHHO-
METOAUYECKOE U
HAYYHO-TEXHUYECKOE
PYKOBOJICTBO paboTamMu
110 KOMITJIEKCHOMY
KOHTPOJTIO
MIPOU3BOJICTBA
HAHOCTPYKTYPUPOBAHHBI
X KOMITO3UIIMOHHBIX
MaTEepHaJIOB

N -1nk-3 Ciocoben
C03J1aBaTh JAU3aiiH-
MIPOEKT HOBBIX
BUJIOB MAaTEPHAJIOB,
B TOM YHCIIE
HAHOCTPYKTYPHPOBA
HHBIX, U
OCYILIECTBIISATh
HCCIIEIOBAHIE
CBOMCTB
pa3paboTaHHBIX
KOMITO3UIIMOHHBIX
MaTepUajoB B
COOTBETCTBHHU C
TpeOOBaHUSIMU
TEXHUYECKOIO
3a7aHus

3HaTh: coliep)KaHHWE Ju3ailHa U €ro pojb B
COBPEMEHHO IMBUIN3AIUY; TEXHUKY
IW3aiiHa B  CO3JaHUM KOMIIO3UIIMOHHBIX
MaTepHaJioB, B TOM YHCIIe
HaHOCTPYKTYPUPOBAHHBIX; 0COOCHHOCTH
(dhopmMooOpa3oBaHus, I[IBETOBOW  MaJMUTPHI,
(bakTypbl Marepuana; 0COOEHHOCTH
pa3paboTKu OPUTHHAIBLHOIO JIH3aiiHa
MPOCKTUPYEMOTO MaTepuayiia ¢ 3aJaHHBIMHU
CBOMCTBAMM;

YMmeTb: MOIETUPOBATH  MPOCKTUPYEMBIE
MaTepUalIbl c Y4EeTOM TpeOoBaHU
COBPEMEHHOTO Jau3aiiHa i OOeCTeUYeHHs

KOHKypeHTOCHOCO6HOCTI/I u
BOCTpe6OBaHHOCTI/I T'OTOBOI'O U3ACINA,
paSpa6aTBIBaTb [IporpaMmbl  BBIIIOJITHCHUS

HAYYHBIX HCCJIEIOBAHUM, HANpPABICHHBIX Ha
CO3/IaHME HOBBIX MaTepHajoB, B TOM YHUCIIE
HAaHOCTPYKTYPUPOBAaHHBIX, C  3aJaHHBIMHU
CBOICTBaMy; o0pabartbIBaTh U
aHAM3UPOBATh pe3yIbTaThI HAyYHBIX
UCCIeI0BaHuN pa3paboTaHHBIX
KOMIIO3UIIMOHHBIX MaTEPUAJIOB;

Baaners: TEOPETUYECKUMU u
MPAKTHYECKUMH 3HAHUSMUA COBPEMEHHOTO
nu3aitHa HOBBIX KOMITO3ULIHOHHBIX
MaTepHaloB, B TOM qrcie
HaHOCTPYKTYPHUPOBAaHHBIX, MPUMEHSEMBIX B
pa3NMYHBIX  OTPACISIX IPOMBIIUICHHOCTH;
OopraHu3aneil INpoBeJeHHs HEOOXOIUMbIX
WCCIICIOBAaHUH U SKCIIEPUMEHTAIBHBIX paboT;
TE€XHUKaMHU BbIOOpa W NMPUMEHEHUS METOJIOB
U CpPEeACTB aHajin3a COCTOSHUS OOBEKTOB
poecCHOHATLHON 1€ TEIbHOCTH.




4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOI padoThI

ouHasn hopma odyuenusn

aK.4acoB
Bun yueOHOM nesTebHOCTH Beero o cemecTpan
1. AynutopHbIe 3aHSATHS, YaCOB BCETO, B TOM YHCJIC: 32 32
* 3aHATHA JIEKIIMOHHOI'O THIIA, 16 16
* 3aHATHUS] CEMUHAPCKOTO TUTIA:
MPAKTHYCCKHUE 3aHATUS 16 16
nabopaTOpHBIEC 3aHATHUS
B TOM YHCJIC 3aHATHS B (POpME MPAKTHUECKOW MOJrOTOBKH
2. CamocTosTenpHas padoTa CTYJICHTOB, BCETO 76 76
— KypcoBas paboTa (poeKT) + +
(omcymemeyem — / npu nanuuuu +)
— pacueTHo-Tpaduueckas pabora - -
(oTcyTCTBYET — / IPW HAIMIHH +)
3. [IpoMexyTodHast aTTECTALINS: IK3aMEH IK3aMEH
9K3AMEH, 3auem ¢ OYeHKOll, 3a4em
O0BeM IUCHUIUIMHEI B 3a4ETHBIX €IMHUALAX 3 3
O0BeM OUCLUILIINHEL B aKaJl. yacax 108 108

5. CopepxaHue JUCUMILUIMHBI, CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3ae-
JIaM) ¢ YKa3aHHEM KOJMYeCTBA AKAJAeMHUYECKHX 4YacOB M BHIAOB Y4eOHBIX
3aHATHN

5.1. Conep:kanue TUCUUIJIMHBI

Tema 1. BBenenue B kypc «HaHoMaTepuaJibl B TEXHOJOTHH KOMIIO3H-
TOB U MOKPBITHID).
MerTobl CMHTE3a U UCCIIEI0BAHUSI HAHOMATEPUAJIOB.

Tema 2. HyabMepHble HAHOCTPYKTYPbI: HAHOYACTHIbI.

@opMHUpPOBaHME HAHOYACTHIL] TOCPEACTBOM F'OMOT€HHON Hykieannu. OCHO-
BBl TOMOT€HHOM Hykjeauuu. CHHTE3 METAUIMYECKUX, OJIYITPOBOJTHUKOBBIX U OK-
CUIHBIX HaHoyacTull. Peakmuu B ra3zoBoii ¢aze. Cerperauusi TBepJiod (¢asbl.
@opMHUpPOBaHUE HAHOYACTHI] ITOCPEACTBOM IeTEPOreHHON Hykieaunu. CHHTE3 B
MULEJUIAX WK B MUKPOIMYJIbCUAX. A3p030ibHBIN cuHTE3. [Iuponns aspo3oneil.

MatpuuHblii (TEMIUIATHBINA) CHHTE3. DNHUTAKCHAIbHBIE HAHOYACTHIIBI «SIJI-
PO B 000JIOUKE».

Tema 3. OnHOMepHBIe HAHOCTPYKTYPbI: HAHOHUTH U HAHOCTEP KHHU.

CamonpousBoiIbHbIN pocT. POCT B pe3ynbTaTe ucnapeHus: (pacTBOPEHUS) —
KoHJeHcanuu. PocTt mo mexaHusmy «map-xwuakocTh- kpuctamny (IDKK) wnwm
«pactBop-)kuakocTb- Kpuctamn»y (PXKK). Martpuunblii (TeMIIaTHBIN) CHUHTE3.
DnexkTpodopMoBaHre BOJOKOH. JIuTorpadus.




Tema 4. JIBymMepHbIe HAHOCTPYKTYPBI: TOHKHE IVICHKH.
OcHoBBI pocTa mieHoK. BakyymHble TexHONIOrMN. PU3NYECKOE OCAKICHHE
U3 Ta30Boil (Pa3bl. XMMHUYECKOE OCAKIECHUE U3 Ta30Boi (ha3bl. OcaxkaeHue aToM-
HbIX cioeB. Cepxpemietku. Camocoopka. [Tnenku Jlenrmropa-bromxert. Dnek-
TPOXUMUYECKOE OCAXKJICHUE. 301b-TeIb-TUICHKH.

Tema 5. 3HaueHNe HAHOTEXHOJIOTHIT B MUPHOE U BOCHHOE BpeMsl.

AHann3 ¥ U3MEpeHne HaHOCTPYKTYyp. lIpakTndeckoe mpuMeHEeHNE HAHOTEX-
Hosorui. [IpuMeHeHne HaHOTEXHOIOTUI B MUPHOM kHu3HU. Vcnosb30Banne HaHO-
TEXHOJOTHI B BOGHHOM OOMYHAMPOBAHUH U BOOPY>KEHUU. 3€TI€HBIE METOIbI OMO-
CUHTE3a HAHOYACTHLI.

5.2. Pa3ﬂe.]'lbl, TEMbI JUCHUIIJINHBI 1 BU/bI 3aHATHH

ouHasn hopma 0dyuenusn

Bupl 3aHTHH, BKIIOYAs CAMOCTOSITEIBHYIO Konx
paboTy cTy/eHTOB (B aKkaJ.4acax) WHIUKaTOpa
HaumenoBanwe pa3zerna, 3aHSTHS 3aHSTHS camoc— TOCTHKCHUS
Ne TEMBbI JTUCITUTINHBI JIEKIIMOHHOTO | CEMUHAPCKOTO | TOSATENbHAS | KOMIIETCHIIMH
/1 THIIA TUTA / U3 HUX pabora
B (hopme
MPAKTUYECKOU
MOJITOTOBKH
1. | BBeneHue B Kypc 2 10 N-1nk-3
«Hanomarepuansl B Tex-
HOJIOTUM KOMIIO3UTOB U
TTOKPBITHI
2. | HynbMmepHBIE HAHOCTPYK- 4 8 10 NA-1nk-3
TYpBI: HAHOYACTHIIBI
3. | Onnomepnbie 4 10 NI-1nk-3
HAHOCTPYKTYpPHI:  HaHO-
HUTH U HAHOCTEP>KHHU.
4. | JIBymepHbIe HaHO- 4 20 N-1nk-3
CTPYKTYpBI:
TOHKHE TJICHKH.
5. | 3HaueHHe HAHOTEXHOJIO- 2 8 26 N-1nk-3
THH B MUPHOE M BOSHHOE
BpeMs
HToro 16 16 76




5.2. llepeyeHb MPAKTHYECKHUX 3AHATHH

No Haumenosanue Haumenosanue O0BeM OUCHUILIMHEI B aka. yacax
/1 paszzena, TeMbl MPAKTUIECKOTO 3aHSITHS OYHAas |OYHO-320YHAsI| 3a04HAS
JUCITATITUHBI dbopma dbopma dbopma
oOydeHust | oOyueHus: | oOyueHUs
1. | Hynbmepubie HaHo- | IlomydeHue HaHOKOMIIO- 8
CTPYKTYpbI: HaHOYa- | 3UTOB
CTHIIBI
2. | 3HaueHue HaAHOTEX- Hanorexnosioruu B co- 2
HOJIOTMM B MUPHOE M | BpPEMEHHOU METUITMHE
BOCHHOC BPEM:1 HanotexHnosioruu B npo- 4
W3BOJICTBE YMHBIX MHO-
ro(yHKIHOHAIbHBIX
KOMITO3UTOB
OnacHOCTH U pUCKU 2
HAaHOTEXHOJIOTUH
Hroro 16
5.3. Ilepeyenn 1a00paTOPHBIX padoT
Jlabopamophvie pabomwi He npedycmompeHl
5.4. 3aianus I CAaMOCTOSATEILHOI PadOThI CTYJI€HTOB
Ne HanmenoBanme 3aganusi, BOMPOCHI, JIst OO0BeM JTUCIUILIMHEL B aKal.
n/m paszena, TeMbl CaMOCTOSITENIbHOTO HU3yYeHUs qgacax
NUCHUIIINHEI (3amanus) ouHas OYHO- 3a04Has
dbopma 3aouyHas | (opma
oOyuenus | ¢opma |00yueHHUs
oOyueHus
1. | Bsenenue B kypc OTnuuuTenbHblE 0COOEHHOCTH 10
«HaHomatepuansl B | HAHOCTPYKTYP.
TEXHOJOTHH KoMmIo- | Dusnueckue MNPUYMHBL,
3UTOB U MOKpbITHiT» | DaKkTOpHI, o0ecreunBaro-
IIH€ BBICOKYIO XUMUYECKYIO
AKTUBHOCTh HAHOYACTHII, KH-
HETUKY UX B3aUMOJICHCTBUSI.
[Tpumepst HIIEMEHTOB
CTPYKTYPBI  C HAHOpazMepa-
MM, 00eCIIeUHBAaIOIIIE 0CO-
OCHHOCTH CBOWCTB U3CTIHIA.
Monenu cTpoeHus HaHOYa-
CTHII. Y CJIIOBHS TTPOSIBJICHUS
Kpucrannudeckoit ynakoBku B
PEHTTeHOaMOP(HBIX
HAHOCTPYKTYpax
2. | HynbmepHbie HaHO- | 30JIb-Tellb CHOCOO MOTYYEHUS 10
CTPYKTYphI: HaHOYa- | MOHOOKCHJHBIX NOPOLIKOB M3
OpraHOMETAITMYECKHX Tpe-




CTHIIBI

KYpCOpOB.

JIBroKyIast Cuiia U yCIIOBHS
mpoliecca 3apoKICHUs TBEp-
JoM (ha3bl HAHOYACTHIIBI.
CrocoOsbl cTadmIM3anuu

BHYTPEHHUX (ITYKTyaluu.

OnHomepHbIe
HAHOCTPYKTYPBHI:
HAHOHWTH ¥ HaHO-
CTEePIKHHU.

Peanu3anust romoreHHoro 3a-
poabiiieoopa3zoBaHus
HAHOYACTHII.

OCoOEeHHOCTH U YCIIOBUS TeTe-
POTEHHOTO 3apoJIbIlIe00pa3o-
BaHUSI.

IIepexox roMOreHHOTO
3apobIle00pa3oBaHus B Te-
TEpOreHHOE.

[TocnencrBus BBICOKOM
00pa3oBaHMs HOBOU TBEPAOH
(aspbl.

YcnoBusg  coxpaHeHUs
HAHOCTPYKTYpPHI B HEPaBHOBEC-
HBIX MTPOIIECCaX.

10

JIBymepHbIE  HaHO-

CTPYKTYpBI:
TOHKHE IIJICHKU.

Meroasl cOXpaHEeHUsI HAaHOYa-
CTHII, UX CTPYKTYpPbI U pa3zMe-
POB .
CTpyKTYpHO-HEOJHOPOIHbIE
HAHOYACTHIIBI C KOTEPEHTHBIMU
rpaHuLlaMU  pa3jena.
[Tpuumnnb MHOT000pa3us
HAHOYACTHII.

Teopernueckue MpeanoChUIKH
CTPYKTYPHOU HEOAHOPOJHOCTH
HaHOCOCTOSIHHUS.

CymiHocTh METO/1a 30JIb-TEh
TEXHOJIOTHH.

3071b-TeJIb TEXHOJIOTHS TPOU3-
BOJICTBA MOPHUCTHIX chep
’Y-A|203.

Cxema mosay4yeHHs] HaHOIIO-
POILIKOB OKCHJIOB METaJIOB
30JIb-T€JIb CIIOCOOOM.

Cxema mosry4eHusi 30J1b-TeJb
CIOCOO0M CepUyecKux ya-
CTHUI] resieo0pa3Horo MaTepHa-
na.

I'mpponus ankokcuaoB Me-
tauioB. (Cxema MpPOUCXOJs-
LIMX XUMHUYECKUX TPOILIECCOB.
Kongencauust  rupokcuaoB
METaJuIoB, cxeMa (hopMHUpoBa-
HUS TPOCTPAHCTBEHHOW T€Jlb-
CETKH

20

3HayeHUE HaHOTEX-
HOJIOTMHM B MUPHOE U
BOEHHOE BpeMsl

Hanorexnonoruu B 3HepreTu-
KE€.
HarexHonoruum B COBpeMeH-

26




HOM MEIULMHE.
Hanokpucrannuyeckas uen-
JIF0JI03a — HOBBIM CBEPXIIPOY-
HBI MaTepual.

DKOHOMHUKA HAHOTEXHOJIOTUI

HUTroro 76

6. PacueTHo-rpaduueckas pabora
Pacuemno-zpaghuueckasn paboma ne npedycmompena

7. KypcoBas pa6ora

[IpumepHBIe TEMBI KypCOBOM paOOTHI:

1. HanoTexHoyioruu npu Mpou3BOJACTBE U3AEIUN U3 OJUMEPHBIX MaTEPH-
aJloB.

2. HaHOTeXHOIOrMH MPU U3TOTOBJICHUU U3/AEIUN HA OCHOBE SMOKCUIHOIO
CBSI3YIOILIETO.

3. Hanomartepuainsl B TEXHOJIOTHH MMOJTYYCHHUS KOMITO3UIIMOHHBIX MTOKPHI-
THI.

4. Hanomarepuaibl B TEXHOJOTUHA HAHECEHHUSI TalbBAHUYECKUX OKPBITUM.

5. HanomaTepuaiibl B TEXHOJOTUHU MOJyYEHHUS] HOHOOOMEHHBIX MaTepHa-
JIOB.

6. Hanomatepuamnbl u 3el1€HBIC TEXHOJIOTHH.

/. Hanomatepualibl B TEXHOJIOTUY NOJYYECHHS U3EIHI HA OCHOBE TEPMO-
IJIACTOB.

8. IlpuMeHeHue HaHOMAaTEPHUaIOB B MUPHOE U BOCHHOE BPEMH.

9. Hanomatepuansl AJi CO3AaHUS TOJIMMEPHBIX KOMITIO3UIIMOHHBIX MaTe-
pHaoB.

10. Hanomatepuasbl B TEXHOJIOTUN MOJTyYEHUS 3JIEKTPOXUMUUECKHUX MO-
KPBITHM.

8. KypcoBoii npoekT
Kypcosoii npoexm ne npedycmompen

9. KonrTpoabHas padora
Koumponvnas paboma ne npedycmompena.

10. OueHo4yHbIe cCpeACTBA AJIs1 MPOBeAeHNs] TEKYIero KOHTPOJISA U MPo-
MEKYTOYHOM aTTeCTaluu

OnenuBanne pe3yabTaTOB OOy4deHUS MO JUCIUIUIMHE ¢ YPOBHSA
c(hOpPMHPOBAHHOCTH KOMIMETECHIIMI (YacTH KOMIIETCHIIMHM) OCYIIIECTBIISIETCS B
paMKax TEKYIIero KOHTPOJS YCIEBAEMOCTH W TPOMEKYTOYHOM arTecTallud B
cooTBeTCTBUH ¢ DOHAOM OIICHOYHBIX CPECTB.




YPpOBHU OCBOEHUS KOMIIETCHIIUU

CryneHu ypoBHEH
OCBOCHUSI KOMIIETCHIIUH

OTnuuuTeNIbHBIC IIPpU3HAKH

[ToporoBbiii
(Y1OBJIETBOPUTETBHBII)

3HAeT W MOHUMAET TEOPETUUYCCKHI MaTepuall ¢ HE3HAYUTEIbHBIMU
npoOenamMu

HE JOOCTaTOYHO YMECT IPHUMCHATH IIPAKTHYCCKHUE 3HAHHA B
KOHKPCTHBIX CUTYyallUsAX

HHU3KOE KayeCTBO BBIIOJIHEHHS y4eOHBIX 3aJaHUi (HE BBIIIOJIHEHHI,
7100 OLIEHEHBI YHUCIOM OamioB, OJIM3KUM K MHUHHMAaJIbHOMY);
HU3KUH YpPOBEHb MOTHBAIMM Y4YCHHS; HECPOPMHUPOBAHHOCTH
HEKOTOPBIX MPAKTUYECKHX HABBIKOB NPU MPUMEHEHUM 3HAHUU B
KOHKPETHBIX CHUTYallUsiX

[IpoaBuHYTHIN
(xopor10)

3HAeT W MOHMMAET TEOPETHYECCKHI MaTepHall JOCTATOYHO IOJHO,
6e3 mpobesnoB

HE J0CTaTO4YHO YMECT IPUMCHATH IIPAKTUYCCKHUE 3HAHUA B
KOHKPCTHBIX CUTYyallusiaX

JIOCTaTOYHOE KAueCTBO BBHIMOJHEHUS BCEX MPEIyCMOTPEHHBIX
nporpamMmoil 00y4deHusi y4eOHBIX 3aJaHui (HU OJHOTO M3 HHUX HE
OIICHEHO MHHHUMAJIbHBIM YHCJIOM OalIOB, HEKOTOPHIEC BHJIbI 3aja-
HUU BBINOJIHEHBI C OITUOKAMHU); CPEHUN YPOBEHb MOTHBAIIUU YYe-
HUS; HeJ0CTaTOYHAas c(hOpMHUPOBAHHOCTh HEKOTOPBIX
MPaKTUYECKUX HABBIKOB NPHU MPUMEHEHUU 3HAHUA B KOHKPETHBIX
CUTYaIUsIX

Bricokuii (0TIM4HO)

3HAET W MOHMMAET TEOPETHUYCCKHA MaTephall B IMOJTHOM OOBeMe,
0e3 mpobesoB

[TonHOCTBIO chopMUpPOBaHBI HEOOXOAUMBIE IPAKTUYECKUE YMEHUS
IIPY IPUMEHEHUH 3HAHUN B KOHKPETHBIX CUTYALUAX

BBICOKOE€  KAaueCTBO  BBINOJHEHUS BCeX IPEeIlyCMOTPEHHBIX
porpaMMoil 00y4deHus! y4eOHbIX 3aJjaHuil (OLEHEHbI YHUCIOM Oal-
JI0B, OJIN3KMM K MaKCHMaJIbHOMY); BBICOKHM YpOBEHb MOTHBAIUH
yueHHus; CPOPMHUPOBAHHOCTb  HEOOXOAMMBIX  IPAKTHUECKHUX
HAaBBIKOB IPU IPUMEHEHUH 3HAaHUN B KOHKPETHBIX CUTYaLlUsAX

JImd  OLEeHKW 3HAaHWN, YMEHWW, HABBIKOB W OIbITa JCATEIBHOCTH,
XapaKTepu3yroIme 3Tanbl (POpMUPOBAHKMS KOMIICTCHIIMHM, B IIPOIIECCE OCBOCHUS
JUCIUIUIAHBI UCIIOJIB3YIOTCS CPEICTBA TEKYLIEr0 KOHTPOJIS M MPOMEKYTOUHOU
aTTeCTallMy B BUJC DK3aMEHa.

OueHouHbIE CpeAcTBa Al TEKYLIEro KOHTPOJIA BKJIIOYAIOT cOOEcel0BaHueE,

YCTHBIHN omnpoc, becena.

CoOecennoBanre M YCTHBIA OMPOC MPOBOJAUTCSA IO TeMaM JUCHUIUIUHBI B
yctHOM (opme. OHO TMO3BOJSET ONPEACIUTh 3HAHUS M KPYro3op CTYJEHTa,
YMEHHE JIOTUYECKH TOCTPOUTH OTBET, BIaJCHUE MOHOJOTHYECKON PEUbI0 M MHBIC
KOMMYHUKATHUBHBIEC HABBIKH.




Bomnpocsl K 3Kk3aMeny

1. OcHOBHbIE NOHATHS U OINPEACIICHHUS B HAYKE O HAHOCUCTEMAX M HAHO-
TE€XHOJIOTUH. [IprMepbl NPUPOJHBIX U UCKYCCTBEHHBIX HAHOOOBEKTOB U HAHOCH-
CTeM: OCOOCHHOCTH MX (PU3NYECKUX U XUMUYECKUX CBOMCTB. MeTObl HAHOTEXHO-
noruii. Knaccudukarus HaHOMaTEpHAIIOB IO Pa3MEPHOCTH (C TIpUMEpamMH).

2. OcobeHHOCTH (PU3MUECKHX B3aUMOJICHCTBUN HAa HaHOMAcIITa0ax: Poib
o0beMa M MOBEPXHOCTH — I'PABUTALMOHHBIC U JJIEKTPOCTATUYECKUE B3aUMOJCH-
cTBus. Ban-nep-BaanscoBsl B3auMoaeicTBust. P ekt rekkoHa.

3. Oco0eHHOCTU TOTJIONICHHS U MPEJIOMIICHUS CBETa B HAHOCTPYKTYpPUPO-
BaHHBIX cpenax. KauectBeHHOe oObsicHeHUe 3TUX dPPekToB. DOTOHHBIE KpUCTA-
abl. [Ipuniun aeiictBusi. OCOOEHHOCTH MarHUTHBIX CBOMCTB HAHOOOBEKTOB.

4. Onruueckoe paszpeinieHue U audpakiuvoHHbiil npenen. KondokanbHas
Mukpockonusa. STED-mMukpockonusi.

5. HaHoauarHocTuka ¢ MOMOUIBIO AJEKTPOHHBIX M MOHHBIX IyYKOB: JHa-
THOCTHKA U MUKpoaHanu3. [IpocBeunBaromas 3J1eKTpOHHAsE MUKPOCKOMNMS U CKa-
HUPYIOIIAsl 3JIEKTPOHHAS MUKPOCKOIUS: MPUHUUIT PabOThI, BO3MOKHOCTH U Orpa-
HUYECHUSL.

6. Ckanupyromas 30HA0Bass MUKPOCKOTMHSI: MPUHITUI padOThl aTOMHO- CH-
JIOBOTO Y TYHHEJIBHOTO MHMKPOCKOIA, BO3MOXHOCTH U OorpaHnyeHusi. CKaHHpYIO-
11as 30H/10Basi CHEKTPOCKOIIHSL.

7. Onruyeckas MUKPOCKOMIUS OJIMYKHETO IMOJIS: MPUHIUI paboThl, BOZMOXK-
HOCTH M OIpaHUYEHUS.

8. OcHOBHbIE MOHATHSA KBAaHTOBOM MEXaHWKHU: MOCTyJaThl bopa, rumoresa
ne bpoins, npunuun HeomnpenenaeHHocTy [ elizenOepra, Mpupoaa BOJIHOBOTO Mpo-
necca u ypasaenue lllpenunrepa.

9. Meramibl, MOTYIPOBOAHUKH M TUAJIEKTPUKH — 30HHAS Teopus. KBazuua-
cTulbl. YpoBeHb PepMu. 3aKOH JTUCIIEPCHH MPSIMO30HHOTO MOIYITPOBOIHUKA.

10. Tunel  wAeambHBIX  TBEPAOTEIBHBIX  HAHOCTPYKTYp. KBaHTOBO-
pa3MepHbIil 3¢ dexT: pemenue ypaBHeHus Lllpenunrepa nnst snexkTpoHa B Oecko-
HEYHO TJIyOOKOW KBAHTOBOW sIM€, KBAHTOBO-pa3MepHas 100aBKa K LIMPHUHE 3a-
MIPENIEHHOMN 30HBI.

11. TlonmynmpoBOAHUKOBBIE TETEPOCTPYKTYPHL. METOT MOJIEKYIISIPHO-TYy4EBOM
AMUTAKCUM U MEXaHU3MBbl pOCTa IJICHOK. Y CTPOMCTBO M MPUHLHUIT PabOTHI Jia3epa
Ha KBAaHTOBBIX TOUKAaX.

12. TpaHcnopT 37E€KTPOHOB B HAHOCTPYKTypax. OmHosnexTpoHuka. CruH-
TPOHHKA.

13. TToBepxHocTHOE HaTsKeHHe. YpaBHeHue FOHra-/{romnpe. ['mapodoOHbIE
u TunpouIIbHBIC TIOBepXHOCTU. KpuBH3Ha moBepxHOCTH. Y paBHeHue Jlammaca.

14. Mopdonoruueckoe MHOrooOpa3ue HAHOJUCHEPCHBIX cHCTeM. AMOpQ-
HbI€ U KpUcTauInueckue mMatepuanbsl. Me3zodassl. Knaccudukaiyss HaHOIOPUCTHIX
Y HAHOJMCIIEPCHBIX MAaTEPUAJIOB: MO F€OMETPUYECKOMY CTPOCHMIO, Kiaccuduka-
uus PanyiikeBruya, mo xapakTepy TEKCTYpBHI.

15. be3mojienbHbIe XapaKTEPUCTUKKA HAHOMOPUCTBIX M HAHOJUCIEPCHBIX
MaTepHUanoB.

16. Y nenpHas MOBEpXHOCTh MAaTEpUAIOB, pa3Mep YacTHIL U TOP.



17. TepMuHoOnOTUS, UCIIONIb3yEeMasl IPU U3YUYEHUU JUCHEPCHBIX cucTeM. PDa-
30BbI€ MIPEBPAILIEHUS B TOMOTEHHBIX cpeaax. Kimaccuyeckas Teopust 3apobIiieo0-
pazoBanusi. Kunetnueckuii KOHTPOJIb KPUCTAIUIO00pa30BaHMUS.

18. PaBHOBecHas ¢popMa 1 MOBEPXHOCTHOE HATSKEHUE TBEPABIX (Pas.

19. T'ereporennoe 3apoabiiieoOpazoBanue. OCOOEHHOCTH POCTa KPUCTAILIU-
YECKHUX 4acThll. MeXaHu3Mbl POCTa MIEHOK.

20. O61muMe Noaxo0/bl K CHHTE3y HAHOCTPYKTYPUPOBAHHBIX MaTepuaios. JIu-
Torpaduueckrue MeTOAbl — DJIEKTPOHHO-TyueBasi MU MOHHO-JIy4eBas JuTorpadus,
MuKkpochepHass nutorpadus, HaHoauTorpadus, Msrkas gutorpadus, MHKpOIie-
yaTb. MUKpPO-3JEKTPO-MEXaHUYECKUE CUCTEMbI. MEXaHOXUMHUSA — MOMOJ W JIHC-
NEepPrupoBaHUE.

21. 3omb-rens cuaTe3. Craguu. [IpoayKThI.

22. MeTosibl XUMHYECKOW TOMOTEHHU3AIMHU: TUPOJIU3 adpo30Jiei, cydamMa-
IUOHHAs CYyIIKa (KpUOXMMHYECKash TEXHOJIOTHs), THIPOTEPMAIbHBIA METO/,
CBEpPXKPHUTHUYECKAs CyLIKa (ITOJIyYeHUE a’poresnei).

23. Metoapl CUHTE3a HAHOMATEPHAIOB «CHHU3Y-BBEpX». TepMOIMHAMHKA
caMOCOOpKU U cCaMOOpraHU3alui — TEPMOAMHAMUYECKHUE TOTEHLHUAbI.

24. Metonpl CUHTE3a HAHOMATEPHAJIOB «CHHU3Y-BBEpX». MONEKYISIpHO- Y-
yepasi snuTakcus (PVD). Xumuueckoe ocaxaenue. [Ineuku Jlenrmriopa- brioa-
KETT.

25. llaGnouubIil cuHTe3 (TeMIiaT-cuHTe3). Buasl TemruiatoB. Temruiat-
CUHTE3 LICOJIMTOB: MOHOMEpPHI U OJUromepsl Si0,; TeMILIaThl, UCIOIb3yEMbIE IS
CUHTE3a LIEOJIUTOB; MEXAaHU3M 00pa30BaHUs NEPBUUYHBIX, BTOPUYHBIX U T.J. arpe-
raToB; MPUHIUIIMAIbHAS cXeMa cCOOpKHU LEeonuToB (Ha npumepe ZSM-5). OcHoB-
HbIE THUIIbI LIEOJIUTOB.

26. [11aGnoHHBIN cuHTE3 (TemIutat-cuHTe3). Bumbl TemruratoB. JXumkue
Kkpuctaiuibl. Jlnarpamma cocrosiaus «Bona-I1AB-maciio» u 3BosronuMs MULEIIISP-
HOI moBepxHOcTU. Cxema (popMUPOBaHUS ME3OMOPUCTHIX OKCUAOB (Ha MpuUMepe
MCM-41).

27. Tlogxoxs! k monydenuto 1D ctpykryp. [DKK-meto.

28. XuMHuecKre NCTOYHUKH TOKA: MPUHIIMI AeicTBUS Li-HOHHBIX OaTapew,
aHOJIHbIE M KaTOJHbIE MaTEPHUAIIbI.

29. Kommo3uTtHble MaTpuasbl: CTpoeHHe U Kinaccupukanus. [lpumepsr.

30. HaHOKOMITO3UTBI: OTJIMYHE OT MHUKPOKOMIIO3UTOB, AHMCIEPCHOCTH W
(dopMa yacTul HAOJTHUTEIIS.

31. HaHOKOMIO3HTHI C TOJIMMEPHON MAaTPHUIIEH: TUTTBI MATPHI] U HATIOJIHUTE-
JIS1.

32. HaHOKOMIO3HTHI C TTOJIMMEPHOM MaTPUIICH: IIEKTPUUECKUE U OTITHYE-
ckue coucTia. [Ipumepsr.

33. CrtocoOb! MPUTOTOBJICHUS TOTUMEPHBIX HAHOKOMITO3UTOB HAIMIOJIHEHHBIX
YTIEPOIHBIMU HAHOTPYOKaMU — U30TPOIHBIX U AHU30TPOIHBIX.



[Ipouenypa oleHUWBaHUS 3HAHWWA, YMEHHM, HABBHIKOB IO JUCHUIUIMHE
BKIIIOYAET  y4eT  YCHCIIHOCTH  BBIOJIHEHUS  MPAKTUYECKUX  pador,
CaMOCTOSITENTLHOW pabOThI, TECTOBBIX 3aJJaHUI U CAaYy dK3aMeHa.

CaMocTosTenpbHasE paboTa CYUTACTCS YCICIIHO BBIMTOJHEHHOW B Cllydae
npenocTapiieHus: pedepara/gokiana mo kaxaod teme. OlieHMBaHUE pedepaToB
MPOBOJIUTCS IO MPUHIIMITY «3aU4TE€HO» / «HE 3aYTEHOY». «3aUTE€HO» BBICTABISETCS B
cirydae, eciii pedepat/aokiianga ohopMIiieH B COOTBETCTBHH C KPUTCPUSIMHU:

- MpaBWIBHOCTH oopmiieHust pedepara (TUTyNIbHAs CTpaHHUIA, OTJIaBJe-
HUE U 0(DOPMJICHHE UCTOYHUKOB);

- YPOBEHb PAaCKpBITHS TeMbI pedepata / mpopabOTaHHOCTH TEMBI,

- CTPYKTYPHPOBAaHHOCTb MaTepHaa,

- KOJIMYECTBO MCIIOJIb30BAHHBIX JIUTEPATYPHBIX HCTOYHHUKOB.

B cmywae, ecnm kakoi-mmO0 W3 KpHUTEPUEB HE BBHINOIHEH, pedepar
BO3BpaIaeTcs Ha J0padoTKy.

K »sk3ameny mno jucuuiuinHe oOydyarouigecss — JIOMYyCKaloTCs — IpU
IPEIOCTABIEHUHU BCEX OTUETOB 10 BCEM MPAKTUYECKUM padoTaM.

DK3aMeH CIaeTcsl YCTHO, M0 OuiieTaM, B KOTOPBIX MPEACTABIECHO 3 BOMpoOca
u3 nepeuHs «Bonpock! i sk3amMeHay.

KpI/ITepI/II/I BBICTAaBJICHUA HpOMC)I(YTO‘iHOﬁ aTTcCcTalumn

[Ikana oreHKH OreHka Kputepuii BeICTaBIEHUS OLICHKU
YetpipexbanpHas | OTIMYHO OO6yuaronuiics TIyOOKO M IMIPOYHO YCBOMI
IKaaa BECH IPOTrPpaMMHBIH Marepual,

HCUEPIIBIBAIOIIIE, MOCJIEIOBATENBHO,

rPaMOTHO M JIOTUYECKH CTPOWHO €ro
U3JIaraeT, TECHO YBA3BIBAET TEOPUIO C

ITPAKTUKOM. OOyyaromuiics HE
3aTpyHAETCS C OTBETOM npu
BUJIOM3MEHEHUM  3aJaHusi,  CBOOOJHO

CIpaBisSICTCS C 3a7a4aMu, 3aJaHUSIMU U
JIPYTUMU BHJIaMH TIPUMCHCHHS 3HAHUU,
MOKa3bIBACT 3HAHUS 3aKOHOJATEIBHOTO M
HOPMATHBHO-TEXHUYECKOTO  MaTEPHAJIOB,
MpaBUIBHO  OOOCHOBBIBAET  MPUHSTHIC
pelieHus, BJIaJ€eT  Pa3HOCTOPOHHUMU
HAaBBIKAMM W TIPHEMaMHU  BBIOJTHEHUS
MpaKkTUYeCKux  paboT, OOHApYKHUBAECT
YyMEHUE CaMOCTOSATEIbHO 0000mars u
u3JIaraTh MaTepuall, He TOMyCKas OMMOOK
Xopomuo OO6yuaronuiics TBEPIO 3HAeT
MPOTPaMMHBIF MaTepuai, TPaMOTHO M TI0
CYIIECTBY M3JIaraer ero, HE JOMyCKaeT




CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BONPOC, MOXKET TMPABWIBHO TNPUMEHSTH
TEOPETUYECKHE TIOJIOKCHUSI W BIaJeeT
HEOOXOIMMBIMU HaBbIKaMHU npu
BBITIOJTHCHUH MTPAKTUIECKUX 3aJaHUH

VY nosnerBopu- | OOy4aromuiicss yCBOUJI TOJBKO OCHOBHOM

TeIbHO Marepuali, HO HE 3HAeT OTACJIbHBIX
JIeTaye, JIOITyCKaeT HETOYHOCTH,
HEJOCTATOYHO MPaBUJIbHbBIC
(bOpMYITPOBKH, Hapylaer
MOCJIEIOBATEIbHOCTb B U3JI0KEHUN
MPOrpaMMHOTO MaTepuaia U HCIBITHIBACT
3aTpyIHECHHUS B BBITIOJIHEHUU

IPAKTUYECKUX 3aJaHUN
HeynosnerBo- | OOydaromuiics He 3HAE€T 3HAYUTENIbHOU
PHUTETBHO 4acTH IIPOrPaMMHOTO MaTepuaa,
JIOTIyCKaeT CYIIECTBEHHbIE OIIMOKHU, C
OONBIIMMHU  3aTPYJHEHUSMH  BBIIOJHSIET
MPaKTUYECKHUE PabOTHI

11. YueOHO-MeTOAMYECKOE 00ecrIeYeHHe JUCIUIIINHBI
11.1 Pexomenayemas aureparypa

1. Cepreena, E. A. Komno3uiimonHbsle HAHOMaTepUalIbl : yueOHOE Iocodue
/ E. A. CepreeBa, 0. A. Tumomuna - Kazanp : U3garenscteo KHUTY, 2017. -
152 c. - ISBN 978-5-7882-2257-8. - Texct : anekrponnsiii / DbC "Koncynbprant
cTyaeHTa": [caiit]. - URL.: https://www.studentlibrary.ru/book/
ISBN9785788222578.html

2. Pwoxonkos, JI. . Hanomatepuansl : yaeObnoe nmocodue / [{. Y. Peokon-
koB, B. B. JIésuna, 3. JI. JI3unsurypu - Mocksa : Jlaboparopus 3nanuii, 2017. -
368 c. (Hanorexnomorun) - ISBN 978-5-00101-474-4. - TekcT: >neKTpOHHBIN //
OBC "Koncynerant crynenta": [caiit]. - URL: https://www.studentlibrary.ru/
book/ ISBN9785001014744.html

3. EmuceeB, A. A. ®ynkiuonansubie HanHoMmatepuaisl / [lon pen. FO. 1.
TpetwsakoBa. - Mockpa : DUSMATIINUT, 2010. - 456 c. - ISBN 978-5-9221-1120-
1. - Texct : snexktponsslii // DbC "KoHcynpTant ctynenta": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785922111201.html
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pudymnun, W. . A6aymun. - Kazane : U3gatensctBo KHUTY, 2014. - 184 c. -
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2. AwnpapueBckuii, P. A. HanHoMaTepuanbl Ha METaULTMYECKONH OCHOBE B DKC-
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3. Mummuna, E. JI. Metop! moy4eHus: ¥ UCCIIEIOBaHUS HaHOMATEPHUAJIOB
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https://www.studentlibrary.ru/book/ISBN9785001014737.html.
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rapuna F0.A. http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1695

2. Caiit OTU (punman) CI'TY umenu [Narapuna FO.A. http://techn.sstu.ru/

11.4 Dy1eKTPOHHO-OMOJINOTEYHbIE CHCTEMBbI
1. «OBC IPRbooks»,

2. «9BC elibrary»

3. ObC «KOHCVYJIbTAHT CTYJIEHTA»

11.5. Pecypchl HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHON  ceTH
«AHTepHeT»
1. http://elibrary.ru/defaultx.asp? Hayunas snexktpoHHas OubanoTeKa

2. http://www.iprbookshop.ru/ DnextponHass OHOIHOTEYHAsT CHCTEMaA
IPRbooks

3. http://lib.sstu.ru/ Hayuno-texuuueckas 6udanoreka CI'TY umennu I"a-
rapuHa [O.A


https://www.elibrary.ru/title_about.asp?id=26652
https://www.elibrary.ru/title_about_new.asp?id=7938
https://www.elibrary.ru/
https://www.elibrary.ru/contents.asp?titleid=7759
http://techn.sstu.ru/
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://lib.sstu.ru/

4, http://www.edu.ru/index.php «Poccuiickoe oOpa3oBanue» - deme-
PAIBHBIN TOPTAJI

5. http://www.runnet.ru/®eaepanbHasl yHUBEPCUTETCKAsE KOMIIBIOTEPHAS
cetb Poccun

6. http://window.edu.ru/Mudopmanmonnas cucrema «EnnHoe OKHO H0-
cTymna K 00pa3oBaTeIbHBIM peECypcamy»

11.7. IleyaTHbIE M JIEKTPOHHBbIC 00pa3oBaTe/ibHbIe pecypchl B hopmax,
aJaNTHPOBAHHBIX /UIA CTYAGHTOB ¢ OIPAHMYEHHBIMH BO3MOKHOCTAMM
310POBbs (IJIA TPYIII M MOTOKOB ¢ TAKUMH CTYACHTAMH)

AnantupoBanHas Bepcusd HODB, 11 ncnonb3oBaHus MHBAIUAAMU U JINLIAMU
C OrPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI

Obyuarowuecs uz yucaa uneaiuoos u auy ¢ OB3 obecneuenvl nevammvimu u
(unu)  INEKMPOHHLIMU — 00PA30BAMENbHBIMU — pecypcamu 6  ¢hopmax,
ao0anmupoBanHbIX K 0ZPAHUYEHUAM UX 300POBbS.

12. UndopManMOHHO-CIIPABOYHBIE CHCTEMbl U HNpodeccHOHAIbLHbIC
0a3bl JaHHBIX

OOyuaromuMcest obecriedueH aocTyn (yIajJeHHBbIM JOCTyI), B TOM YHCIE B
clly4ae IpUMEHEHUS AIEKTPOHHOIO O0YUYEHHUsI, TUCTAHIUOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHM, K COBPEMEHHbIM MNpo(decCHOHAIbHBIM 0a3aM  JaHHBIX U
MH(GOPMALIMOHHBIM CIPABOYHBIM CUCTEMAM.

12.1 Ilepeyenb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
CnpaBouHas npaBoBas cucteMa «Koncynprant [lmrocy

12.2 Tlepeyenb MHGPOPMALMOHHBIX TEXHOJOTHH, HCMOJb3yeMbIX MpPH
OCYLLIECTBJICHHMH 00Pa30BaTeJBLHOIO IMpouecca no JMCUMILVINHE, BKJIKYas Ie-
peYeHb NPOrPaMMHOI0 o0ecreYeHunst

OO6pa3oBaTeNbHBIM MpOLIECC MO IUCHMIUIMHE oOecredeH HeOoOXOIUMBIM
KOMIUIEKTOM JIMLEH3UOHHOTO U CBOOOJHO pacnpoCTPaHsSEMOro MPOrpaMMHOTO
oOecrieyeHus, B TOM YHCJIE OTCUECTBCHHOTO IPOU3BOJACTBA  (MOIICHKUT
OOHOBJIEHUIO MTPU HEOOXOJIUMOCTH).

Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint).

Kaxnprii  oOyuarommiics B TEUYEHHE BCero mnepuoia OOydeHHUs
o0ecrieunBaeTCs MHAWBHUIYaTbHBIM HEOTPAHMYEHHBIM JOCTYIIOM K DJIEKTPOHHO-
OMOMMOTEYHOM CHUCTEME M DJIEKTPOHHON WH(OPMAIMOHHO-00pa30BaTeIbHON

cpere.

13. MaTepuaibHO-TeXHH4YECKOEe O0ecreYeHne

Vuebnas ayoumopus ona npogedenus 3aHAMULL 1eKYUOHHO20 MUNa

YKOMIUIEKTOBaHA  CICIMAIM3UPOBAHHON MEOCNIbI0 W TEXHUYECKUMH
cpenctBamu o0yuenus: 40 cronos, 80 cTynbeB; pabodee MECTO MpEroaaBaTes;
MenoBast jaocka; npoektop BENQ 631, pynoHHBIM NPOEKIMOHHBIA 3KpaH,


http://www.edu.ru/index.php
http://www.runnet.ru/
http://window.edu.ru/

cucteMHbIil 06510k (Atom2550/4I'6/500, xknaBuaTypa, MBIIb) MOJIKIIOYEHHBIA B
CeTh C BBIXOZOM B MHTEpHET M JOCTymoM B MH(OPMAaIMOHHO-00pa30BaTEIBHYIO
cpeny OTU (pumman) CI'TY wumenu [arapuna HO.A., yuyeOHO-HarnsgHbIC
nocoOwsi, 00eCTIeUnBAOIINE TEMAaTHICCKUE WILTIOCTPAIMH TI0 pabodeit mporpamme
TUCTIATUTAHBI

Yuebnas ayoumopus 0nsa npogedenus 3auamull NPpAKmMuyeckKoeo mund,
MeKyujeco  KOHMpoAs U  HNPOMEICYMOUYHOU  ammecmayuu, 2pynnoeulx u
UHOUBUOYATLHBIX KOHCYIbMAayUll

YKOMIUUIEKTOBaHa CHEUUATIM3UPOBAHHOM MEOENbI0 U TEXHUYECKUMU
cpenctBamu oOyueHus: 22 crona, 44 cryma; pabouee MECTO MpEInoaaBaTes;
MapkepHass gocka; mnpoekrop BENQ 631, pyloHHBI NPOEKUMOHHBIA 3KpaH,
HOYTOYK Lenovo 560 (I3/4I'6/500, MbImib), MOAKIIOYEHHBIA B CETh C BBIXOJIOM B
WuTepHer W nocTtynoM B HHPOpMallMOHHO-OOpa3oBareiabHylo cpeny OTU
(pumuan) CI'TY wumenun [Tarapuna FHO.A., ydeOHO-HarJIAIHBIE TOCOOUS,
oOecleynBaIIMNe TEeMaTUYECKUe WLUIIOCTpAllMd 1Mo pabodeil  mporpamme
JUCITUTUTUHBI.

Yuebnas ayoumopus ona Kypcoo2o npoekmuposanus

VYKOMIUIEKTOBaHA CHELMATU3UPOBAHHON MeOenbl0 M TEXHUYECKUMU
cpeacTBamu oOydeHusi: 12 ctonoB, 12 cTynbeB; pabodee MECTO MpenojiaBaTes;
MapkepHas fqocka, 12 kommerotepos (I 3/ 8 I'6/ 500), monutopsr 24' BENQ, LG,
Philips, kmaBuarypa, mbiinib). Komnbiorepsl 0ObEIMHEHBI B JIOKAJIBHYIO CETh C
BbIXOJIOM B MHTEpHET M AocTynoM B MH(GOPMAILIMIOHHO-00pPA30BATEIbHYIO CPELY
OTU (dumman) CI'TY umenu ["arapuna FO.A.

Pabouyro mporpaMmmy coctaBuiia M.M. Kapnam



14. Tono/iHeHns 1 MI3MEHEHUs1 B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. xadenpoii / /

BHecenHble n3MeHeHus1 yTBEPKIeHbI Ha 3aceqanuu Y MKC

« » 20 _ ropma, mpoTokoa Ne
[Ipenacemarens YMKC / /




