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1. llesu u 3212494 AU CIUILIHHBI

Henp nucuumuinHel "MoienupoBaHUEe MUKPO- U HAHOCTPYKTYPHUPOBAHHBIX MaTepHaoB':
U3Yy4YEHUE TEOPETUYECKUX OCHOB U HAINPaBJICHUN HAYYHBIX JOCTUKEHUU B 00IaCTH
MOJICIUPOBAHUSI MUKPO- U HAHOCTYKTYPUPOBAHUSI MaTEPUAJIOB. 3a/1a4u AUCIUTLIAHBIL:
N3yueHne TeopeTHUeCKUX OCHOB U HAyUHBIX JOCTHKEHUHN B 00JIaCTH MOJICITUPOBAHUS
MUKPO- U HAHOCTYKTYpUPOBaHUsI MarepuaioB OCBOCHUE COBPEMEHHBIX MTPOTPAMMHBIX
MPOYKTOB U 0a3 IaHHBIX, UCIIOJIH3YEMBIX JIJIsl TEXHOJIOTHI MOJIEKYJISIPHOTO
MonenupoBanusi @opMUpPOBaHKME HABBIKOB aHAJIM3a MOCTABIECHHBIX 3a]1a4, pa3padoTKu
TEXHOJIOTUH Ha OCHOBE MCIIOIB30BAaHUS METOJIOB MOJIEKYJIIPHOTO MOJEIMPOBAHUS
MaTepuaoB; KPUTUYECKOTO aHANIM3a aIEKBATHOCTH MOTYUYEHHBIX MOJIeTIeH

Kparkoe conepxxanne JTuCHMILTHHBI

B kxypce uzyuarorcs cienyromue pasuenbl: MUKpOCTPYKTYpbl, HAHOKJIACTEPHI U
HaHoMarepuaibl. CoBpeMeHHbIe MOAXO/bI K KiIacCU(pUKAIIMK HAHOMATEPUaJOB.
bro6e30nacHOCTh HAaHO- U MUKPOCTPYKTYPUPOBAHHBIX MaTEPHAIIOB. DIEKTPUUECKUE U
MarHUTHBIE CBOMCTBA MUKPOCTPYKTYPHBIX U HaHOMaTepuasioB. CamocOopKa U KaTaiu3
HAaHOCTPYKTYyp. buonornyeckue (mpupoaHbie) HAHOCTPYKTYPbl. MakpOMOJIEKYIsIpHbIE U
CYTIpaMOJIEKYJISIpHbIE HAHOCTPYKTYpbl. Kiaccudukanus TeXHOIOTHI 1 HAHOTEXHOJIOT I
MIOJIYYECHUSI MUKPOCTPYKTYP U HAaHOMarepruayioB. [ [puHImner MoaenupoBanus npu
MOJIYyY€HUU HAHO- U MUKPOCTPYKTYPUPOBAHHBIX MaTEPUAJIOB

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUIIMHBI

[Inanupyemplie pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHI1un) 00y4eHUs 110 TUCHUTUTHHE

3Haetr: TeopeTuueckre OCHOBBI U COCTOSIHUAE
Hay4HbIX JJOCTHXKEHUI B 00JaCTH MOJIETUPOBAHUS
MHUKpPO- 1 HAHOCTYKTYPUPOBaHHUS MaTEPHUAJIOB.
CoBpeMeHHbIE IPOrpaMMHbBIE TPOAYKTHI U Oa3bl
TaHHBIX, UCIIOJB3YyEMBbIE JIJIS1 TEXHOJIOTUI
MOJIEKYJIIPHOTO MOJEIINPOBAHUS

YMmeeT: OCylIeCTBISITh aHAJIN3 IOCTABJIEHHBIX
VYK-1 Cnoco6eH ocymecTBiasTh KpUTUYECKUI  [3a]1a4, pa3padarbIiBaTh TEXHOJIOIMU UX PEIICHUS Ha

aHau3 MPOOJIEMHBIX CUTYyalluil Ha OCHOBE OCHOBE UCIIOJIb30BAHUS METOZOB MOJIEKYJISPHOTO
CHUCTEMHOTIO I10JAX0/14a, BI)Ipa6aTI)IBaTB CTpaTCFI/II-O MO}IGJ’II/IpOBaHI/IH MaTepI/IaJ'IOB. HpOBOI[I/ITB
nercTBHi KPUTUYECKUI aHaIN3 aJ€KBAaTHOCTHU MOJIyYEHHBIX
MOJIeICH

meer npakTudeckuil oneIT: Pemenus 3amaqy
MPUMEHEHHUS CHEUUAIM3UPOBAHHOTO MPOTPAMMHOIO
obecreveHus Ui Mpolecca MOJICTUPOBAHMS.
Kputnueckuil ananu3 npoOJIeMHBIX CUTyalil Ipu
MOJIECITMPOBAHUU U BepUPHUKAIIMH MOJIeIeH Ha
OCHOBE CHCTEMHOTIO IOAXO0a

3. Mecro aucuuniinHbl B ctpykrype OII BO

[lepeueHb MpeANISCTBYOMIUX TUCIUTUIHH, [TepeueHb MOCTENYIONIMX AUCIIUTLINH,
BHJIOB pabOT yueOHOTO M1aHa BHJIOB paboT

1.0.10 IlpombiuieHHast 6106€301MacHOCTh U He npenycMoTpensl




OKOJIOTHA YCJIOBCKA,

1.0.02 MeTomosiorust Hay4HOTO MCCJIETIOBAHUS B

OHOTEXHOJIOTHH,

@®J1.01 Hayunbie moaxoasl co3aaHus
(yHKIMOHAIBHBIX OMOMaTEPHAIIOB

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

@®J1.01 Hayuynbie moaxoasl CO3aaHus
(YHKIIMOHATBHBIX OMOMAaTEPHUAaJIOB

3naeT: MeTozbl HayUHBIX UCCIIEJOBAHUMN, CTPYKTYPY
U TIOPSAJIOK OpraHMU3alMi HayYHbIX pa3paboToK B
chepe npou3BOACTBA PYHKIIMOHAIBHBIX
6uomarepuanoB. CHCTEMHbIE TOIXO/bI
KPUTHUECKOT0 aHaJIn3a MPOOJIEMHBIX CUTYalUi
HapyleHUs (yHKIMOHAJIbHBIX CBOWCTB
OromarepualioB U CTpaTeruu AeUCTBUN IO UX
ycTpaHeHUI0 YMeeT: [IpoBoauThE KpUTUYECKUN
QHaJIU3 MPOMBILIUIEHHOTO TPOU3BOICTBA
(yHKIMOHAIBHBIX OMOMAaTEPHAIOB HA OCHOBE
CHUCTEMHOI'0 IIOJX0/1a, OLICHUBATh [IOTEHLIUAJIbHBIE
PHUCKH, IPOBOAUTH aHAJIN3 aJIbTEPHATUBHBIX
BapHAHTOB pelieHus 3a1a4. CaMoCTOATEIbHO
(dbopMHpOBaTh HAYYHO-000CHOBAHHBIH IJIaH
MCCJIEJOBAaHUN B 001acTH pa3pabOTKU
(yHKIMOHATBHBIX OMOMAaTEpUAIIOB U BECTH
NeSITEJIbHOCTD 110 BEIOpAaHHOMY HaIIPaBIICHUIO
lMmeer npakrrudeckuid onsIT: [IpuMenenus
TEOPETUUECKUX 3HAHUN B 0071aCTU COBPEMEHHBIX
TOCTH)KEHUI HAyKHU U NIEPEIOBON TEXHOJIOTHU.
Pa3pabarbiBaTh U ONTUMU3HPOBATH CTPATErHIO
co3anusl (PyHKIIMOHAIBHBIX OMOMaTepHasoB.
Kputnueckoro ananu3a npoOJeMHBIX CUTYalUi,
[OMCKA PEIICHUs TOCTaBJIEHHBIX 33/1a4 METOAAMHU
KOPPEKTUPOBKU MTaPAMETPOB U OLIEHKU

A EKTUBHOCTH pa3padaTbIBAEMbIX PEIICHUI.
Mcnonp30BaHUS] METOIUYECKUX U
OpraHU3alMOHHBIX IPUEMOB B pealln3alluu
COOCTBEHHBIX MCCIIEIOBAaHUN

1.0.10 [IpombinuienHas 6100€30MacHOCT U

DKOJIOT'HsS YCJIOBEKA

3naet: JleiicTByIOIIEE 3aKOHOAATEIHCTBO
Poccuiickoii deneparyu B 001acTi B 00J1aCTH
HOPMHPOBAHUS 3arpsA3HEHUS OKPYXKAIOLIEH Cpelbl U
POMBIIIIEHHOW 61M00€3011aCHOCTH HaceJIeHus,
OCHOBHBIE TIPUHIIHITEI 00ECTICUCHHS
POMBIIIIIEHHOM 6100€3011aCHOCTH BO B3aUMOCBA3H
c 9KoJoruei yenoBeka. COBpeMEHHbBIE METO/IbI U
[OAXO/1bI K 00€CIeUEHHIO TPOMBIIIIICHHOMN
buobe3onacHoctu. CTpareruu AeMcTBUM Ipu
peleHny 3a1a4 B chepe MpOMBIIIIICHHON
Obuobe3onacHocTu Ymeer: [IpuMeHsITh OCHOBHBIE
HPUHLMIIBI CO3aHUS 3KOJOTHUYECKH YUCTBIX
POM3BOACTB, PAMOHAIBHOTO UCTIOIb30BaAHHUS
HPUPOIHBIX PECYPCOB U OTXO/10B IPOU3BOICTBA JUIS

3aIMTHl OKpYXKarolen cpensl, IIpoBonuts




KPUTHUUECKUI aHAJIN3 TPOMBIIIEHHOTO
MPOM3BO/ICTBA HA OCHOBE CUCTEMHOT0 MO/IX0/1a,
OLICHMBATh MOTEHIMAJIbHBIE PUCKHU, IPOBOJAUTH
QHAJIM3 aJIbTepPHATUBHBIX BAPUAHTOB PEILICHUS
3aznad. Pa3pabarbeiBaTh U ONITUMU3HPOBATH
CTPATEruio pelieHns HayYHO-TEXHUYECKUX 3a/1a4
Mmeet npakTudeckuil onbIT: PaspabareiBath 1
BHEAPATH YHEPTO- U pecypcocodeperaroniue,
HKOJIOTUYECKH 0e30TacHbIE POMBIIIUICHHBIE U
HKoJIorHUeckue OuorexHonoruu, Kputuueckoro
aHasn3a MpoOIEMHBIX CUTYAIH, TOUCKA PEIICHUS
MOCTABJICHHBIX HAyYHO-TEXHUUECKUX 3a]1a4, OLIEHKH
A HEKTUBHOCTH pa3padaThIBAEMbIX PEIICHUI B
npodeccronanbHOM chepe. [I[pumeHeHNS METOOB
KOPPEKTUPOBKH NIapaMETPOB TEXHOIOIMUECKOTO
nporecca Mporu3BOICTBA

1.0.02 MeTononorust HayYHOTrO UCCIIEJOBaHNUS B
OHOTEXHOJIOTUN

3naet: [logxonpl cOopa, CUCTEMATH3alUK U aHATTN3a
Hay4YHO-TEeXHHUUECKONH MH(POPMAIIMK HAa OCHOBE
CUCTEMHOTro noaxoaa. OCHOBHbIE HAyYHbIE IIKOJIBI,
HarpasiieH!s (pyHIaMEeHTaIbHOTO U MPUKIIAIHOTO
MCCJIEIOBAHUS B 001aCTH MMPOMBIIIIEHHBIX U
HKOJIOTMYECKUX OMOTEXHOJIOTHiA,
MeTon0I0rnuecKIe MoIX0/bl, METObI U
CTPYKTYPHBIE IEMEHThI HAyYHOTO IKCIIEPUMEHTA B
oOnactu 6uoTexHonoruit. [IpuHIUIBI
IUIAHUPOBAHUS U OPraHMU3aIMK SKCIIEPUMEHTAIBHBIX
HCCIIeI0OBaHUM, 0000IeHNS JaHHBIX B
npodeccruoHalbHOU chepe YMeer:
CucreMaTH3UpOBaTh U KPUTHUECKU aHAIM3UPOBATH
Hay4HbIE 10AX0/bI. POPMUPOBATh MOIHBIN LIUKII
Hay4HbIX UCCIIEIOBaHUN, TPOBOUTH AHAIIU3
aJIbTEPHATUBHBIX BAPUAHTOB PELICHMS 3a/1a4.
OneHuBarh MOTEHLIMAJIbHbIE PUCKH peaTn3aluu
Hay4YHOTO MPOEKTa B MpodeccuoHalbHOU cdepe,
CaMoCTOATEIHHO OCYLIECTBIIATh UIAHUPOBAHKUE U
OpraHMU3alMI0 HAyYHOTO SKCIIEPUMEHTA, COCTABIIATH
porpaMMy HCCIeI0BaHuUs; IPOBOIUTH
CHCTEMaTHU3alLUI0 U 00pabOTKy JaHHBIX
SKCIIEPUMEHTA; MIPE/ICTABIATh Pe3yabTaThl HAYUYHBIX
uccnenoBanuii imeer npaktuueckuit onsit: COopa,
00paboTKu, aHaM3a U Hay4YHOU nH(pOopMaLuu 1o
TEMe HCCIICOBAaHMS; BJaleeT HaBbIKaMU BbIOOpa
METO/IOB U CPEJICTB, PEIICHUS UCCIIEI0BATEIbCKUX
3a/1a4, OpraHU3alMy MTOJHOTO IUKJIA HAyYHBIX
ncciaeqoBannii. Mcnoiab30BaHUsI METONOJIOTMYE CKIX
PUEMOB B pea3aliy UCCIIeIOBaHUN B 00IacTu
O6uoTtexHonorui, IlnanupoBanus 1 npoBeeHus
HAy4HOT'O MCCJIE0BAaHU, IPOBOAUTH KOMIIJIEKCHBIE
SKCIIEPUMEHTAJIbHBIE U PACUETHO-TEOPETUYECKHE
UCCIIEIOBaHUS JJIsl pelIeHus MpodecCroHaTbHBIX
3a/1a4; KPUTUUECKOTO aHaJIM3a U UHTEePIPETalun
DKCIIEPUMEHTAJIBHBIX TaHHBIX

4. O0béM 1 BUABI YUeOHOI1 padoOTHI




OO6m1ast Tpy10€eMKOCTh TUCHUIUIMHBI cocTaBseT 3 3.e., 108 4., 54,25 4.
KOHTAKTHOU pabOoThI

Pacnpenenenune
Bcero |10 ceMecTpaM B 4acax
Buz yae6HO# paboTbl
4acoB Homep cemectpa
4
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexumu (JI) 24 24
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 24 24
aymuTopHbIX 3aHsaTHil (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 53,75 53,75
Nzyuenne yueOHO-METOAMYECKUX MAaTePHAJIOB, IOATOTOBKA K 3adety | 13,75 13.75
Wzyuenne yueOHOI, HayuyHOU IUTEPATyphl, paboTa C MaTeHTHOU
nH(popMaIuel 1 HOpMaTUBHOM ToKyMeHTanuen. [lonroroBka u 20 20
oopMiIeHHE HAYYHOTO aHAJTUTUYECKOTO OTYETa
Amnanuz yueOHOM, HayuyHOU, MeTouecKo tutepatypsbl. [Toaroroka 20 20
K TEKYIIeMy KOHTPOJIFHOMY OIIPOCY
KoHcynpranmy u npoMexyTo4Hast aTTeCcTalus 6,25 6,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. CoaeprkaHue TUCHMIITIMHBI

O0BeM ayIUTOPHBIX
No 3aHATHH 110 BUIIaM B
HaumeHoBaHue pa3enoB TUCIUIUIMHEI
pa3znena qacax
Bceero |JI| 113 | JIP
MUKpPOCTPYKTYpbI, HAaHOKJIAacTepbl U HaHOMarepuasbl. COBpeMEHHbIE
1 |momxomsl K Kiaccu(uKauy HaHOMaTepuaaoB. buobe3onacHoCTh HaHO- 4 41010
1 MUKPOCTPYKTYpPUPOBaHHbBIX MaTe€pHasoB.
5 ONEeKTpUYECKHE U MAarHUTHBIE CBOMCTBA MUKPOCTPYKTYPHBIX U 2 4l a | o
HaHoMmarepuanoB. CamocOopKa M KaTaJlu3 HAHOCTPYKTYD.
3 bronornueckue (MIpUPOHBIE) HAHOCTPYKTYPBl. MaKpOMOJIEKYIspHbIE U 2 al a | o
CyNpaMoJIEKyIsIpHbIE HAHOCTPYKTYPHI.
4 Knaccugukanus TeEXHOJOTUH 1 HAHOTEXHOJIOTUI MOTy4eHUs 16 al 121 o
MUKPOCTPYKTYP ¥ HAHOMaTEpHaJIOB.
5 [TprMeHeHne HaHO- U MUKPOCTPYKTYpHUPOBaHHBIX MaTepHuasoB B 4 4l ol o
MEIUITMHE U OMOTEXHOJIOTHH
6 [ [pyHLIMIIBI MOIETTUPOBAHUS PU NOJTYUYEHUHN HAaHO- U 3 al 41 o
MUKPOCTPYKTYPHPOBAHHBIX MaT€pPHAJIOB
5.1. Jlekuum
Ne Ne Kon-
HaumeHoBaHMe MM KpaTKO€ COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
leKIuulpasaenal
4acoB
MUKpOCTPYKTYpBbl, HAHOKJIaCTEPbl M1 HAaHOMaTepHalibl. COBpeMEHHbIE TIOJXO/bI K
1 1 [kmaccudukanuy HaHOMaTepuaioB. MeTo/bl MOTY4YeHUsI HAHOKIACTEPOB U 2
HaHOCTPYKTYp. OObEeMHbIE HAHOCTPYKTYpPHUPOBAaHHbIE MaTepHaIbl




brob6e30macHOCTs, HAHOMAaTEepUAIOB. B3anMoelicTBre HaHOYACTHI C
OuonornyeckuMu o0bEKTaMH B OKpyskaroreit cpene. [lyTi mpoHuKHOBEHHS
HAHOYACTHUII B )I(HBOﬁ OpFaHI/IBM. OILICHKN pI/ICKa BO3I[CI>'ICTBPI$I HaHOMaTepI/IaHOB Ha
OKPY KAIOIIYIO CPEIY U YeJIOBEeKa

BJ'IGKTpI/ILIeCKI/Ie W MarHUTHBIC CBOMCTBA HAHOCHUCTEM U HaHOMAaTCpHUaaioB.
MarauTHbIE CBOHCTBA MOBEPXHOCTU MCTAJIJIOB U OKCUIOB MCTAJUJIOB. A,Z[COPGLII/IH u
KaTaJlu3.

CamocOopKa 1 KaTaJlu3 MUKPO- U HAaHOCTPYKTYp. [loBepXHOCTHBIE APDEKTHI.
[Tponiecc camocOopku. MOHOCIION U TOBEPXHOCTHBIE HPPEKTHI.

MakpoMOJIEKyIIIpHBIE M CYTIPaMOJIEKYJIIPHBIE HAHOCTPYKTYPBI. bruononumMepsl.
benku. JIHK-nyOnupoBanHast HaHOpoBOIOKa. MUIIENIIbI U BE3UKYJIBI.

HpI/IpO,Z[HBIG HaHOKPHUCTAJUIBI: HECOJIUTHI, HAHOTJIMHBI, THAPOKCHAIIATUT,
HAaHOKPHUCTAJJIMYCCKAA LEJII0JI034a. MCTOI[BI IIOJIy4YCHUs, HAITPAaBJICHUA
HCITOJIb30BAHUA B IPOMBIIIJIICHHOCTH, B 6HOT€XHOHOFI/II/I, B MCAUIIMHE.

Krnaccudukaius TeXHOIOTHI 1 HAHOTEXHOJIOTUH MONTy4YeHHs HAHO- U
MUKPOCTPYKTYPHUPOBAaHHBIX MaTepHAIOB. MeXaHHYeCKHUEe METO/IbI OTYYEHNUS
HAHOTIOPOIIKOB. MeTobI (PU3NUECKOTO U XMMHUECKOTO TUCTIEPTUPOBAHUSI.
[Tuponu3 . CriocoObl KOHCOIUIAIIMNA HAHOPA3MEPHBIX TTOPOIITKOB.

Mukpo- 1 HaHoMaTepHalibl B OnoTexHonorui. HanoOnoTexHoa0rum Ha OCHOBE
OenkoBbIX MoJiekyn: DymepeHsl. YrepoaHble HaHOTpYOkH. HaHodacTHIb! 30510Ta
u cepebpa. HanouacTuibl 1MOKCHAAa KPEMHUS, OKCUIOB IIMHKA U TUTaHA.
KBanToBble ToukH. JJeHapumMepsl. HanormuHsl. JInmmocoMsl, noimmmMepHbie
MULEJIIBL, TEPPTOPYINIEPOHBIE U CylIepliapaMarHuTHbIE HAaHOYACTHIIBI.

[IpruMeHEHHEe MUKPO U HAHO CTPYKTYPUPOBAHHBIX MaT€pPUAIOB B MEIUIIMHE.
HaHoOnoTexHOIOTHH B pa3pabOTKe TMarHOCTHYECKUX YCTPOUCTB. bruoceHcopsr:
OCHOBHBIE TIPUHITUTIBI (DYHKITHOHUPOBaHUS. MHUKPOAHATUTUIECKUE CUCTEMBI.
UunupoBanue opraHoB. HaHOTEXHOIOTHHM B IMATHOCTUKE psijia 3a00JICBaHMIA.
CoBpeMEHHBIE CUCTEMBI JIOCTABKH JIEKAPCTB HA OCHOBE MUKPO- M HAHOYACTHI]
Hanodapmarnesrnyeckue moaenu. Tepanoctuka. JInmocomsr. [TonumepHbie
mutesuibl. Jlenapumepsl. KBaHTOBBIE TOUKH. TBEp/IbIE HAHOYACTHULIBI.
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[ [puHIUITBI MOAECIUPOBAHUS [IPU MIOJYYEHUH HAHO- U MUKPOCTPYKTYPUPOBAaHHBIX
MaTtepraioB. Mojenu B popMe 0OBIKHOBEHHBIX AU(depeHITNaTIbHbIX YPAaBHEHUH;
MOICIIN JIA CUCTEM C paCpCACIICHHBIMU IMapaMCTpaMu; MOJICJIN B (bopMe
WHTETpaJibHbIX ypaBHEHHU. [locTpoeHne sSMIUprUYEeCcKuX MoJiesieid Ha OCHOBE
AIMPOKCUMAlINU JaHHBIX

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

Ne
SAHATHUSA

Ne

pasnenal

HanmenoBanwne nimm KpaTKOC COACPIKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

[IporpaMMHOE KOHCTPYHPOBaHHE OCITKOBBIX U HYKJICOTHUIHBIX HAHOCTPYKTYp. Ha
npumepe monekyn JIHK u 6enka. HanorexHomoruu Ha 0CHOBE caMOCOOpKHU
mosteky1 JIHK u PHK (MeToap! mIMTOYHBIX KOHCTPYKIIUHA, METO/IbI TMHAMHYECKOU
COOpKH)

MojennpoBaHue TEXHOIOTUU MOTYYEHUSI MUKPOKPUCTAIITUYECKOM 1IeILTI0I03bI
METOJIOM BHICOKOMHTEHCHBHOM yIIbTpa3ByKOBOM 00paOOTKH.

MO}IGJ’IHpOBaHI/Ie TEXHOJIOIUH MOJIYUCHUA HAHOIMOPOIIKOB MEXaHNYCCKUMU
METOAAMU: MEXAaHOCHHTEC3, HHTCHCUBHASA IIJIACTUYCCKas Z[C(I)OpMaLII/IH

MozenupoBaHue TEXHOJIOTUH MOITYYEHHUsS] MUKPO- U HAHOCTPYKTYPUPOBaHHBIX
MaTepuaioB MeToJaMu (PU3NYECKOrO AUCTIEPTUPOBAHUS: PACIbIIIEHUE CTPYHU
paciiaBa *HUJIKOCTbIO; CHUHHUTOBaHME (3alleKaHue U3 KUJIKOTO COCTOSHUS);
METOJ] UCTIapeHUsI-KOHIeH Al (Ta30()a30BbIil CHHTE3); BaKyyM-
CyOJIMMaIlMOHHBIE TEXHOJIOTUH; KOHTPOJIHpYeMasi KpUCTAIIM3AIMS U3 aMOP(PHOIo




COCTOAHUA.

MOI[CJ'II/IpOBaHI/IC TEXHOJIOT UM O6pa30BaHI/IH HaHO- WJIN MHKpOBMYHLCHﬁ,.

5 4 |CpaBHUTENbHBIN aHATIN3 BEICOKOOHEPTETHUECKUX METOJIOB: TOMOTE€HU3AIIHS 4
BBICOKHUM JIaBJICHHEM U yIbTPa3ByKOBasi TOMOTCHH3AIIHS
MozenupoBaHue COCTaBa HAHOCTPYKTYp Ha ocHOBe monumepa. Criocod
MOJTyYeHUSI THOPHUTHBIX HAHOKOMITO3UTOB IPU OJHOBPEMEHHOM (hOPMHUPOBAHUHT
6 6 OpPraHUYECKOUN U HEOpraHu4yeckoi ceTok. DopMUpOBaHHE HEOPTAHUYECKOTO 4
KJIacTepa OKCUAa KPEMHUS B MOJIMMEPHON MaTpHIle MOMMIPUpPCYIbPoHa U cXxema
BO3MOXKHOU THOPUAHON OpraHU3aIMKd HEOPTAHMUECKOTO KJIacTepa B MOIUMEPHON
CEeTKe.
5.3. JIaboparopHbie padoThI
He npenycmoTpeHnbl
5.4. CamocrosiTesibHasA padoTa CTyeHTA
Boinonnenne CPC
Cnucok nuteparypsl (C yKazaHUEM Kon-
[Monux CPC paszelios, riaB, CTpaHuil) / ccbuika Ha  (CemecTp| BO
pecypc 4acoB
1. BBegenue B maremaTuueckoe
MojenupoBanne Yueb. mocooue B. H.
AmmxmuH, M. b. I'utman, U. 3. Kemniep u
np.; [lox pen. I1. B. Tpycosa. - M.: Jloroc,
2004. - 439 c. un. 2. Kupuanos, B. C.
Hanomarepuasibl 1 HAHOTEXHOJIOTHUH :
yueoHoe nmocoodue / B. C. Kupuanos. —
M3yueHne yueOHO-METOAMYECKUX [lepms : [THUITY, 2016. — 241 ¢. — URL: 4 13.75
MaTepHaioB, MOJTOTOBKA K 3a4eTy https://e.lanbook.com/book/160880. 3. ’
bynkesuu, E. B. buomenuuunnckue
HAHOTEXHOJIOTUH : yueOHOe mocodue s
By30B / E. B. Bynkesuu, P. O. bynkeBuy. —
2-¢ u3n., crep. — Cankr-IlerepOypr : Jlanb,
2021.— 176 c.
https://e.lanbook.com/book/171403 (nata
oOpamenusi: 12.10.2021).
1. Kupuanos, B. C. Hanomarepuainsl u
HAaHOTEXHOJIOTHH : yueOHoe mocobue / B. C.
Kupuanos. — I[lepms : [THUILY, 2016. —
241 c. — URL:
https://e.lanbook.com/book/160880. 2.
bynkesuu, E. B. buomenuuunckue
VsyucHue yueGHOi, HayqHO THTEpaTypbI HAHOTEXHOJIOTHH : y4eOHOe ocoOue s
o . > [By3oB/ E. B. byakesuu, P. O. byakeBuu. —
padora ¢ HATCHTHON nrop Maen 1 2-e m3n., crep. — Cankr-IlerepOypr : Jlans,
HOpPMAaTUBHOU JoKyMeHTanuel. [loarotoBka 4 20

1 0(hOpPMIIEHUE HAYYHOTO aHAJIIUTHYECKOTO
oT4eTa

2021.— 176 c.
https://e.lanbook.com/book/171403 (mara
obpamenust: 12.10.2021). 3. Ornesnena, C.
A. MarepuaioBe/ileHUE U TEXHOJIOTUU
COBPEMEHHBIX U MEPCIIEKTUBHBIX
Marepuaios : yueOHoe mocodue / C. A.
Orne3neBa. — Ilepmsb : [THUITY, 2012, —
307 chttps://e.lanbook.com/book/160557 4.
[ony6esa, H. B. Maremarnueckoe




MOZIETUPOBAHNE CUCTEM U TPOIIECCOB :
yueOHoe mocooue / H. B. Tonybea. — 2-¢
u3n., crep. — Cankr-IletepOypr : Jlans,
2021. https://e.lanbook.com/book/168961

AHanu3 yueOHO, HayuYHOU, METOJMUECKOU
nuTeparypsl. [loarotoBka k Tekymemy
KOHTPOJILHOMY OIIPOCY

1. BBenenue B maremMaTudecKoe
MozenupoBanue Yueb. nocodue B. H.
AmuxmuH, M. b. T'utman, U. O. Kennep u
np.; [lox pen. I1. B. Tpycosa. - M.: Jloroc,

2004. -

Hanomarepuassl 1 HAHOTEXHOJIOTHH :
yueOHoe nocodue / B. C. Kupuanos. —

[lepmb

https://e.lanbook.com/book/160880. 3.
bynkesuu, E. B. buomenuunnckue

439 c. ni. 2. Kupuanos, B. C.

: [IHUITY, 2016. — 241 ¢. — URL:

HAaHOTEXHOJIOTHH : YueOHOE MmocoOue s 4

BY30B /

2-¢ m3n., crep. — Cankr-IlerepOypr : Jlans,
2021. — 176 c.
https://e.lanbook.com/book/171403 (nara
obpamenus: 12.10.2021). 4. Ornesnena, C.
A. MarepuaioBeieHue U TEXHOJIOTHH
COBPEMEHHBIX M MEPCIEKTUBHBIX
MaTepuaios : yuedHoe nmocodue / C. A.
Ornesnesa. — [lepms : ITHUITY, 2012. —

307 chttps://e.lanbook.com/book/160557

E. B. bynkesny, P. O. bynkeBny. —

20

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIBLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTpoabusie meponpusitus (KM)

HazBanwue
KOHTPOJIBHOTO
MEpONIPUSITHS

Ce-
KM |mectp

Bun
KOHTPOJIS

Bec

Makc.
Oam

[opsnox Hauncienus 6aIoB

Yuu-
THIBA

ercs
B [TA

Texkymmii
KOHTPOJIb

KoHTposnbHbIi
OIpoc

0,9

30

[IpoBOAUTCSA MHUCBMEHHBIN OMPOC MO
BOIIPOCaM, OTHOCSIIIMMCS K pa3zesiaM
nucuUIIuHbL. [Ipyu noaroroBke
KOHTPOJIbHOMY OIIPOCY CTYAEHT UCIIOJIb3YET
MaTepHabl JIEKINH, Ta00paTOPHBIX paboT U
CIIMCOK PEKOMEHAYEMOM IuTepaTypsl. Beero
[JIAHUPYETCS IPOBECTHU JBa KOHTPOJIbHBIX
OIIpOCa. MaKCHMaJbHas OLEHKA 3a KaXIbIi

orpoc - 15 6amnos. Kaxaplii cTyneHT oTBEUaeT

Ha 2 BOIIPOCa 10 KaKI0MY pa3Jieiy.
Kpurepuu olieHUBaHuUs OTBETA HA
KOHTPOJIBHBIN OTIPOC:

12-15 6amnoB: rpaMOTHO CHOPMYITHPOBAHBI
MCUEPITBIBAIOIIUE OTBETHI HA BCE
IOCTABJICHHBLIC BOITPOCHIL

3a4CT




8-11 GanyIoB: CTYIEHT IOJIKEH MMOKa3aTh
BBICOKHI YPOBEHb 3HAHWI HA YPOBHE
BOCTIPOM3BENICHHS U O0BICHEHHUS HHPOPMALIUU
4-7 6anyioB: OTBETHI HE OTIIMYAIOTCS TITyOMHON
1 TIOJTHOTOW PACKPBITHS BOIIPOCOB, JTaHbI
[paBUJIbHBIE OTBETHI HA OOJIBITUHCTBO
MOCTABJICHHBIX BOIIPOCOB

0-3 Gayima: OTBETHI HE OTANYAIOTCS TTyOUHOHN 1
MOJTHOTOM PacKpPHITHS BOIPOCOB, JTaHBI
HENPaBUJIbHBIE OTBETHI Ha OOJBITMHCTBO
MOCTABJICHHBIX BOIIPOCOB

bonyc

AHaTUTHYECKUN
Hay4YHbIA OTYET

40

[lopsi10K BBINOJIHEHUSI KOHTPOJIBHOTO
MEPOIPUSITHS:

CryneHT n3zyyaeT yueOHyI0 1 HayUHYIO
nmuTeparypy, padboTaeT ¢ MaTeHTHON
nHpOpMaLueil 1 HOpMaTUBHOM
nokymeHTanueil. [IpoBoaut c6op naHHBIX AJs
HaMcaHus HayqHoro otuéra. Odopmiser
COZIep)KaHUE OTUEeTa.

OneHka 3a Hay4HbI OTYET BBICTABIISAETCS Ha
OCHOBaHUU PE3YJIbTaTOB MPOBEPKHU
coziep>kaHus paboThl, JOKJIa/1a CTyJIeHTa Ha
3alUTe, a TAK’KE OTBETOB Ha BOIPOCHI.
MaxkcuMasbHas olleHKa 3a oTueT — 40 6aJios.
Kputepuu olieHHBaHUs HAyYHOTO OTYETa:
31-40 G6annoB: HayYHBIN OTYET MOJIHOCTHIO
COOTBETCTBYET TEXHUUECKOMY 3aJIJaHUIO, OTUET
MEET JIOTUYHOE, II0CIIE0BAaTEIbHOE
M3JI0KEHHE MaTepuaja ¢ COOTBETCTBYIOIIUMHU
BBIBO/IaMU 1 000CHOBaHHBIMH MOJIOKEHUSMH.
[Ipu 3ammuTe CTyEHT MOKa3bIBaeT NIyOoKoe
3HaHUE BOIPOCOB PAOOTHI, JIETKO OTBEYAET

Ha TIOCTABJIEHHBIE BOIPOCHI.

21-30 6ayI0B: HayYHBIH OTYET COOTBETCTBYET
TEXHUYECKOMY 3aJJaHHI0, UMEET TPaMOTHO
N3I10KEHHBIN Marepuall, [1pu 3amure cryneHt
MMOKa3bIBACT 3HAHUE BOTIPOCOB PabOTHI, O€3
0COOBIX 3aTpyAHEHUIl OTBEYaeT Ha
[MOCTaBJICHHbIE BOIIPOCHI.

11-20 6amioB: Hay4YHBII OTYET HE MOJHOCTHIO
COOTBETCTBYET TEXHUUECKOMY 3aJIJaHUIO, B
[IPOEKTE IIPOCMaTPHUBAETCS
HEIOCJIEI0BATEIbHOCTD U3JI0KEHUS
Matepuana. [Ipu 3amure cTya1eHT nposBiIsieT
HEYBEPEHHOCTb, ITOKa3bIBaeT caaboe 3HaHue
BOIIPOCOB pabOTHI, HE BCEI/Ia AaeT
MCUEPIBIBAIOIINE apTYMEHTUPOBAHHBIE OTBETHI
Ha 3aJJaHHbIE BOIIPOCHI.

Menee 10 6anioB: Hay4HBIM OTUET HE
COOTBETCTBYET TEXHUUECKOMY 3aJJaHUIO,
[IPOEKT HE OTBEYAET TPeOOBaAHUSIM,
W3JI0KEHHBIM B METOAMYECKHUX
pexoMeHaanusx kadenpsl. [Ipu 3ammre
palbOoThI CTYIEHT 3aTpyJHsETCS OTBEYaTh Ha
[MOCTaBJICHHbIE BOIIPOCHI 110 TEME MPOEKTa,
[IPY OTBETE JOMYCKAET CYLIECTBEHHBIE

3a4CT




OLLINOKH.

ITpome-
JKyTO4YHAs
aTTeCcTalus

3auer

40

Kputepun olleHHBaHNs OTBETA CTY/AECHTA IIPU
c/laue 3aueTa:

40 6aJIoB: BHICTABIISCTCS CTYAEHTY, €CIU JIaH
[TOJIHBIM, pa3BEPHYTHIA OTBET HA
[TOCTaBJICHHBII BOIIPOC, TOKa3aHa
COBOKYITHOCTb OCO3HaHHBIX 3HaHHH 00
00BbeKTe, MPOSBIIAIONIASACT B CBOOOTHOM
OTIEpUPOBAHUY MOHATUSIMHU, YMEHUH BBIJICIUTH
CYLECTBEHHBIE U HECYLIIECTBEHHBIE €TI0
MpPU3HAKU, TPUINHHO-CIIEICTBEHHbBIE CBSI3U.
OtBet (opmMynupyeTcs B TEpPMUHAX HAYKH,
W3JI0KEH JIUTEPaTyPHBIM SI3bIKOM, JIOTUYEH,
7T0Ka3aTeleH, IEMOHCTPUPYET aBTOPCKYIO
MMO3UIMIO CTYJEHTA.

30 — 39 GanoB: BBICTABISETCS CTYACHTY, €CIIH
NTaH TIOJIHBIN, pa3BEPHYTHIN OTBET Ha
[MOCTaBJICHHBII BOIIPOC, TOKa3aHa
COBOKYITHOCTh OCO3HaHHBIX 3HaHHH 00
00beKTe, T0Ka3aTeIbHO PAaCKPHITHI OCHOBHBIE
[TOJIO’KEHUS TEMBI; B OTBETE MPOCIIECKUBACTCS
JeTKasi CTPYKTypa, JorudecKas
[10CJIEIOBATEIBHOCTD, OTPAXKAIOIIAsl CYIIHOCTh
[PACKpBIBAEMBIX IIOHATUN, TCOPUH, SBICHUN.
OTBET U3JI0XKEH JIUTEPATYyPHBIM SI3BIKOM B
TEPMHMHAX HAYKH.

MoryT ObITh JONYIIEHbI HEOUETHI B
OIIpENETIEHUY NTOHATH, UCIIPABICHHBIE
CTYJIEHTOM CaMOCTOSITEJILHO B MPOIIecCce
OTBETA.

20 — 29 GanoB: BBICTABISAETCS CTYJIEHTY, €CIIH
J1aH TOJIHBIM, HO HEJOCTATOYHO
[TOCJICJOBATENBHBIN OTBET HA ITOCTABICHHBIN
BOIIPOC, HO IIPU 9TOM II0Ka3aHO YMEHHE
BbIIEJIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbBIE
[IPU3HAKN ¥ IPUYMHHO-CIIEACTBEHHBIE CBSI3H.
OTBeT JIOTUYEH U U3JI0KEH B TEPMHUHAX HAYKH.
MoryT ObITh TOMyIIEHBI 2-3 OINOKH B
OTIpE/IeTIEHUH OCHOBHBIX MOHATHUI, KOTOPbIE
CTYJIEHT 3aTpyAHSIETCS] UCIIPaBUTh
CaMOCTOSITENILHO.

10 — 19 GansoB: BBICTABISAETCS CTYJEHTY, €CIIH
71aH HETIOJIHBIM OTBET, HO HEKOTOPAs
[10CJIEOBATENBHOCTD U3JI0KECHHUS
[IPUCYTCTBYET, B LIEJIOM CTY/IEHTOM
pa3bupaercs B 00beKTe, MOKa3aHO YMEHHE
BBIICJIUTH CYIIECTBEHHbIE IPU3HAKHU U
[IPUYNHHO-CJIEICTBEHHBIE CBsA3H, OTBET
JIOTUYEH U U3JI0KEH B TEPMHUHAX HAYKH.
MoryT OBITh IOMYIIEHBI OTMOKH B
OTIpE/IeTIEHUH OCHOBHBIX MOHATHUI, KOTOPbIE
CTYJIEHT 3aTpyAHSIETCS UCIIPaBUTh
CaMOCTOSITEJIbHO, HO Ha JIOTIOIHUTEIbHbBIE
BOIIPOCHI IIPETNIOAABATENS CTYACHT IIBITAETCA
cthopmynrpoBaTh 000CHOBaHHBIN OTBET.

1 — 9 GasIoB: BEICTABISCTCS CTYACHTY, €CJIN

3a4CT




Pa3pO3HEHHBIE 3HAHMS 110 TEME BOIIPOCa C
OIIMOKaMU B OTpeieieHusX. [[pucyTcTByrOT
(bparMeHTapHOCTh, HETIOTUYHOCTD U3JIOKEHHUS.
[lo MHOTMUM MOMEHTaM MPUCYTCTBYIOT
BBIBOJIbI, KOHKPETHU3aLUs U JOKA3aTEIbHOCTh
W3JI0KEHUSI, HO JIOTIOJIHUTEIIbHBIE U
YTOUHSIFOIIME BOIIPOCHI MPENOIaBaATENS HE
[PUBOJIAT K KOPPEKIIUU OTBETA CTYJIEHTA HE
TOJIBKO Ha TOCTABJIEHHBIN BOIIPOC, HO U Ha
Npyrye BOMPOCH! IUCIMUIIIUHBI.

0 6aIoB — OTCYTCTBHE OTBETA HA BOIMPOC.

JIaH HETIOJIHBIM OTBET, MPEICTABISIONINI cOO0M

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun

IIPOMEKYTOUHON ITpouenypa npoBeneHus
aTTecTaluu

Kpurepun
OLIEHUBAaHHUS

3a4CT

Ha 3auere npoucxoaur oneHUBaHue yueOHOU JEATEIBHOCTH
oOyyYaronuxcs o AUCIUIIMHE Ha OCHOBE MOJyYE€HHBIX OLIEHOK 32
KOHTPOJIbHO-PEUTUHIOBbIE MEPONIPUATHUS TEKYILIETO KOHTPOJIS U
MPOMEXKYTOUHOM arTectanuu. [Ipu olleHHBaHUU pe3ylbTaToOB
y4eOHOM JAeATEIHHOCTH 00YYarOIIerocs Mo JUCIUTIINHE
UCTIOJIb3yeTCs OaTbHO-PEHTHHIOBAs CUCTEMA OLIEHUBAHUS
Pe3yNbTaToB y4eOHOH e TeIbHOCTH 00y4Jaronuxcst (yTBepKIeHa
npukazoM pekropa ot 24.05.2019 . Ne 179) 3aureno: Bennunna
peitituHra odyyvaromierocs no aucuuiuinae 60...100 % Hezaureno:
Bennuunna peiituara ody4varorierocs mo aucuuruimae 0...59 %.
JlomyckaeTcst BBICTABIEHUE OLIEHKH HA OCHOBE TEKYILIETO
perTHHTa (aBTOMATOM ).

m. 2.5, 2.6
[lonoxxenus

B coorBeTCcTBUU C

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

No
Komnerennuun Pesynbrarer 00ydeHus KM
123
3unaetr: TeopeTnueckre OCHOBBI U COCTOSIHHE HAYYHBIX JOCTIKEHUN B 00JIaCTH
VK-1 MOJIETTUPOBAHUS MUKPO- U HAHOCTYKTYypUpOBaHusi MaTeprasioB. COBpeMeHHbIE NN
MpPOrpaMMHBIE MPOAYKTHI M 0a3bl TaHHBIX, UCTIOJIb3YEMbIE I TEXHOIOTUN
MOJIEKYJISIPHOTO MOJIETTUPOBAHMS
'YMeeT: OCyliecTBISITh aHATTN3 TIOCTABICHHBIX 3a71a4, pa3padaTeiBaTh TEXHOIOTUU UX
YK-1 peIIeHNs] HA OCHOBE MCIOJIb30BAHMS METO/IOB MOJIEKYJISIPHOTO MOJICIIMPOBAHUS [+
MarepuaioB. [[poBOANTE KpUTUUECKUI aHAIN3 aJEKBATHOCTHU IMOTYYEHHBIX MOJEIEH
HMeet npakTuueckuil onbIT: Penienns 3a1a4 NpUMEHEHUs ClIEUATU3UPOBAHHOTO
VK-1 MPOrPaMMHOTO OOECIIedeHUS AJIs Mporiecca MoenupoBanus. Kputudeckuii anamms i
MPOOJIEMHBIX CUTYAIIM IPH MOACTUPOBAHUH U BepUUKAIIMU MOZeNIeil Ha OCHOBE
CHUCTEMHOI'0 IIOAXO0AA
TuoBbIe KOHTPOJILHBIC 3aJaHUS 110 KAXKIOMY MEPOIPUATHIO HAXOISITCS B
IIPUIIOKCHUSX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IleuaTnasi yqe6H0-MeTonnqec1caﬂ AOKYMCHTAIUA

a) ocHo8Has

aumepamypa:




1.

Brenenue B Mmaremarnueckoe MojienupoBanue Yue6. mocooue B. H.
AmmxmuH, M. b. I'ntman, U. 3. Kemnep u ap.; Ilox pen. I1. B. Tpycosa. - M.:
Jloroc, 2004. - 439 c. u.

0) dononHumenvHas iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedcHble HCYPHATbL N0 OUCYUNIUHE, UMerowuecs 8 bubruomexe:
Bectauk FOxHO-YpanbCKoro rocy/1apCTBEHHOTO YHUBEPCUTETA.
Cepus: BeruncnurenpHas MaTeMaTuka U HH(GpOpMaTuka

Bectauk FOxHO-YpanbCKoro rocy/1apCTBEHHOTO YHUBEPCUTETA.
Cepus: [IuimeBsie 1 OMOTEXHOJIOTUN

BecTauk OxHO-YpanbCKoro rocy1apcTBEHHOTO YHUBEPCUTETA.
Cepusi: MareMaTrnueckoe MOACIMPOBAHUE U IPOrPaMMUPOBAHKE

1.

2.

3.

4,

S

0.

Resources Policy

Science of The Total Environment

Nanomedicine: Nanotechnology, Biology, and Medicine
Journal of Nanobiotechnology

International Journal of Nanomedicine

IET Nanobiotechnology

Artificial Cells, Nanomedicine and Biotechnology

2) MemoouuecKue yYKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
MeToauveckue yKa3aHus I CaMOCTOSITEIIbHON PabOThI

1.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
MeTtoandeckue yKa3aHus JJisi CaMOCTOSITEIbHON pabOThI

l.

JJIeKTPOHHAs1 y4eOHO-MeTOANYeCKasi JOKYMeHTaIusl

HaunmenoBanue
Bung
No pecypca B bubnuorpaduueckoe onrcanue
JTUTEpaTyphbl .
AJIIEKTPOHHOH (hopme
OCHOBHAs g;gﬁ;gg:fg;ﬂ Kupuanos, B. C. Hanomarepuasbl 1 HAHOTEXHOJIOTHH :
1 reparypa cHCTeMA yueonoe nmocoowue / B. C. Kupuanos. — Ilepmsb : [THUITY,
2016. — 241 c. https://e.lanbook.com/book/160880.
n3narenscTBa JlaHp
DIEeKTPOHHO- bynkesny, E. B. buomeaunrackre HaHOTEXHOJIOTHH :
b OcHoBHas OoubMoTeyHas yaeOHoe mocobue ais By3oB / E. B. Bynkesuy, P. O.
nmuTepaTypa cucTema bynkeBuu. — 2-e u3., crep. — Cankr-IletepOypr : Jlansb,
n3narenscTBa Jlane |2021. — 176 c. https://e.lanbook.com/book/171403
DNEKTPOHHO- [omy6eBa, H. B. Maremaruueckoe MOIETUPOBAHUE CHCTEM U
3 OcHoBHas OnbIMoTeuHas mpoiieccoB : yueoHoe nocobue / H. B. [ony6eBa. — 2-¢ uzn.,
nuTeparypa cucTema crep. — Cankr-IletepOypr : Jlans, 2021.
n3narenbcTBa Jlanp  |https://e.lanbook.com/book/168961
DIEKTPOHHO- Pamouan, H. I ®usnueckue 1 XUMUYECKHE OCHOBBI
4 JlonoHUTENbHAS |OUOIMOTEeYHAS HAHOTEXHOJIOTHIA : yueOHoe mocobue / H. I. Pam6unu, A. B.
nTeparypa cucrema bepéskun. — Mocksa : PUIMATIIUT, 2009. — 456 c.
n3narenscTBa Jlanes  |https://e.lanbook.com/book/2291
5 JlononHuTeNnbHas |DIEKTPOHHO- Muxaiinus, 10. A. CneuuanbHble NOJIUMEPHbBIE
niTeparypa OnoOIMoTEYHAS KOMMO3UITMOHHBIC MaTepraibl / FO. A. Muxaitiina. — CaHKT-




cucTema [TetepOypr : HOT, 2009. — 660 c.
n3natenbcTBa Jlanb  |https://e.lanbook.com/book

DIEKTPOHHO- Omne3neBa, C. A. MarepuaioBeIeHUE U TEXHOJIOTUU
6 JlomonHuTeNbHAS [OUOTHMOTEUHAS COBPEMEHHBIX U MEPCIEKTUBHBIX MAaTEPUANIOB : yueOHOe
muTeparypa cucremMa nocobue / C. A. OrnesneBa. — [lepms : [THUITY, 2012. —

n3narensctBa Jlane |307 ¢ https://e.lanbook.com/book/160557

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOTO 00ECTIEUEHHUS:

=

Microsoft-Windows(6eccpouHo)
Microsoft-Office(6eccpouno)
-Paint. NET(6eccpouno)
-Python(6eccpouno)

[Tepedenp ncmonb3yeMbpIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX

CIIpaBOYHBIX CUCTCM:

1. -Uudopmanmonnsie pecypebl OI'Y OUIIC(6eccpouno)
2. -Texakcnept(04.02.2024)

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne I CIUTIUHbI

Bun zaparui

Ne
ay/.

OcHoBHOE 000py/I0BaHNE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
IPeAyCTaHOBJIEHHOE IPOrPAMMHOE 00€eCIeueHHe, UCIIONIb3yeMOE IS
pa3IMYHbIX BUAOB 3aHATHH

KommnbroTepHsIii kitacc MarepuaabHO-TEXHUYECKOE odecrieueHue: 1.
CucTteMHbIH 6J10K (KOMIIBIOTEP) € BBIXOJIOM B MIHTEpHET U JOCTYTIOM B

[IpakTnyeckue 114- nH()OpMaITMOHHO-00pa30BaTeIbHYI0 Cpeny YHuBepcuTeTa — 13 mT. 2. MoHuTOp
3aHATUA U 1L 13 mr. 3. KnnaBuarypa — 13 wt. 4. Mbimbs komnbrotepHas — 13 mr.

CEMUHaphI NmymiectBo: 1. Cton kommnbrotepHblil — 13 mT. 2. Cron yueOnsiid — 13 mr. 3.
Cryn — 30 wr. 4. Jlocka aynutopHas 6enas — 1 mt. 5. Cton juist mpenogaBarens —
| mt.

MynbTuMenuiiHas yuebHast aynutopusi MarepralibHO-TEXHHUECKOE
)63 obecneuenue: 1. [Ipoextop — 1 mt. 2. Dkpan — 1 wr. 3. HoytOyk — 1 mT.
Jlexuun NmymectBo: 1. YueOHas nmapra npyxmectHas — 20 mt. 2. YueOHas mapTa

2)

yeTplpexmecTHast — 10 mt. 3. Jlocka ¢ pabourMu noBepXHOCTAMH — | mIT. 4.
Crton npenonasaress — 1 mT.




