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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

@®J1.01 Hayynble noaxoasl co3gaHus He npenycMoTpensl




(YHKIIMOHATBHBIX OMOMAaTEPUAIOB,

1.0.10 IIpomebIuieHHass 6M006€30MacHOCTh U
SKOJIOTHS YeJIOBEKa,

1.0.02 MeTomosiorust Hay4HOTO MCCJIEIOBAHUS B
OMOTEXHOIOTHU

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

1.0.02 MeTononorust HayYHOro UCCIIEJOBaHUS B
OMOTEXHOJIOTUU

3raeT: MeTOM0IOTHYeCKHE TTOIXO/IbI, METOIBI 1
CTPYKTYPHBIC DJIEMEHTHI HAyYHOTO YKCIIEPUMEHTA B
oOnactu 6uoTexHosorui. [IpuHnuns!
TUIAHUPOBAHUS Y OPTraHU3AIUU KCIIEPUMEHTAIBHBIX
HCCIIeIOBaHMM, 0000IIEHUS JaHHBIX B
npodeccronansHoOM cdepe, [Togxomasr cOopa,
CHUCTEMAaTH3aINY U aHAJIN3a HAYIHO-TEXHUICCKON
WH(POPMAIUK Ha OCHOBE CUCTEMHOTO TOXO0/Ia.
OCHOBHBIE HAyYHBIC [ITKOJIBI, HAPABJICHUS
(byHIaMEHTAILHOTO ¥ MIPHUKJIAIHOTO UCCIICAOBAHHS
B 00JTACTH TIPOMBIIIUICHHBIX U 3KOJIOTHYECKHUX
OouotexHonoruit Ymeer: CaMOCTOSTENEHO
OCYIIECTBIISITh TUIAHUPOBAHNE M OPTaHU3ALINIO
HAyYHOTO 3KCIIEPUMEHTA, COCTABIIATH IPOrPaMMy
WCCJICIOBAHMUST, POBOJIUTH CUCTEMATH3AIINIO U




00pabOTKy JaHHBIX IKCTIEPHUMEHTA; MPEICTABIATh
pe3ynbTaThl HAYYHBIX UCCIIETOBAHMIA,
CucteMaTu3upoBaTh U KPUTUYECKU aHATM3UPOBATh
Hay4HbIE MTOAX0/AbI. DOPMUPOBATH MOIHBIHN UK
HAYYHBIX UCCIIE0OBAHUM, IPOBOUTH aHAIU3
aJIbTEPHATUBHBIX BAPUAHTOB PEIICHUS 3a/1a4.
OneHuBaTh MOTEHIUATBHBIE PUCKH peaii3aliuu
HAy4YHOTO MPOEKTa B MpodeCCHOHALHOM chepe
Mmeet npaktudeckuii onsIT: [ImaHupoBanus u
MPOBECHHSI HAYYHOTO UCCIIEIOBAHUS, TPOBOIUTH
KOMILJIEKCHBIE SKCIIEPUMEHTAJIbHBIE U PaCYETHO-
TEOPETUUECKUE UCCIIEIOBAHNUS JJIs PEeIICHUs
npodhecCHOHANBHBIX 33]1a4; KPUTHYECKOTO aHaln3a
U MHTEPIPETALUN IKCIIEPUMEHTAIbHBIX TAaHHBIX,
Co6opa, 00paboTKH, aHaTN3a U HAYYHOU
nHGOpPMAIUH 110 TEME UCCIIeI0BaHUS; BIIaICET
HABBIKAMU BBIOOpPA METO/IOB U CPECTB, PEIICHUS
MCCJIEIOBATEIbCKUX 3a/1a4, OPraHU3aIMU [TOJTHOTO
LMKJIa HAYYHbIX UccaeaoBaHuid. Mcnonb3oBaHus
METOAO0JIOTMYECKUX TPUEMOB B peasln3aluu
UCCIIeIOBaHUHN B 00JaCTH OMOTEXHOIOTHIA

1.0.10 IlpomebruienHass 6M06€30MacHOCTh U
DKOJIOTHS YeJIOBEeKa

3HaeT: OCHOBHbIE IPUHLUIIBI 00ECTIEUCHUS
MPOMBILUIEHHON 0M00€30MacHOCTH BO B3aUMOCBSI3H
c KoJoruen yenoeka. CoBpeMEHHbIE METO/IbI U
MIOXO/IBI K 00€CTICUESHHIO TPOMBIIIICHHOMN
6robezonacHocT. CTpareruu 1eHCTBUIA pU
pereHnn 3a1a4 B cpepe mpoMBIIIIEHHOH
6uobe3onacHocTH, JlelicTByromiee
3aKkoHO/aTenbCcTBO Poccuiickont denepanyu B
o0s1acT B 00JIaCTH HOPMHUPOBAHUS 3aTrPS3HEHUS
OKPY’KaIOIIEeHW Cpeabl U IPOMBIIUIEHHON
6robe3onacHOCTH HacesneHus: YmeeT: [IpoBonuTh
KPUTHIECCKUI aHAIN3 TPOMBIIIITICHHOTO
POM3BOZCTBA HA OCHOBE CHCTEMHOTI'0 MOJIX0/1a,
OIIEHUBATH TIOTCHIINATBHBIC PHCKH, TIPOBOINUTH
aHaJIN3 aJbTePHATUBHBIX BAPMAHTOB PELLICHUS
3ama4. Pa3pabaTeiBaTh M ONTHMHU3HPOBATH
CTpPATETHIO PEIICHUS] HAyYHO-TEXHUYECKUX 3ajiad,
[TprMeHSITh OCHOBHBIC TIPUHITHITHI CO3/IaHUS
HKOJIOTMYECKH YUCTHIX POU3BOICTB,
PaIMOHAIEHOTO MCITOJB30BAHMUS TIPUPOTHBIX
PECYPCOB M OTXOJIOB ITPOU3BOJICTBA IS 3AIIUTHI
OKpy>Karoleu cpenbl IMeeT mpakTU4eCKHil OTIbIT:
Kputnueckoro aHanusa npooIeMHbIX CUTYyalui,
TIOVCKA PEIICHUS TIOCTABICHHBIX HAYYHO-
TEXHUYECKHX 3a/1a4, OLEHKH 3()(HEeKTUBHOCTH
pa3pabaThIBa€MBIX PEIICHHUH B MPO(HEeCCHOHATBHON
ctepe. [IpumeHeHnss METOJOB KOPPEKTUPOBKU
napaMeTPOB TEXHOJIOTHYECKOTO TIpoliecca
NpOM3BOACTBA, Pa3pabarsiBaTh U BHEIPSTH YHEPTO-
U pecypcocOeperaroniye, IKOJIOTHIEeCKH
0e30MacHbIe MPOMBIIIICHHbBIE U YKOJIOTHYECKHE
OHOTEXHOJIOTUN

4. O0bém 1 BUABI YUeOHOH PadOTHI




OO6m1ast TpyaA0eMKOCTh JUCIUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.
KOHTAKTHOU pabOThI

Pacnpenenenune
Bcero |10 ceMecTpaM B yacax
Buz yae6HO# paboTbl
4acoB Howmep cemectpa
4

OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 48 48

Jlexuu (JI) 24 24

[IpakTrueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUIbI 24 24
aynuTopHbIX 3aHsaTui (I13)

Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 53,75 53,75

Ananm3 yueOHOM, HaydHOU, MeToruecKo utepatypsbl. [TogroroBka 20 20
K TEKyIIeMYy KOHTPOJIBLHOMY OIPOCY

N3yuenune yueOHOM, HAyIHOH JTUTEPATyphl, paboTa ¢ MaTeHTHOMN
nHpopManueil 1 HopMaTHBHOM nokyMmeHTanuel. [loarotoBka u 20 20
oQopmIIeHHEe HAyYHOTO aHATUTHUYECKOTO OTYeTa

N3yuenne yueOHO-METOAMYECKUX MaTepHUaioB, IOJArOTOBKA K 3adeTy | 13,75 13.75
KoHCynbranyuy 1 poMeKyToYHasl aTTeCTalus 6,25 6,25
By koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. ConepxkaHue TUCUHMILIMHBI

O0beM ayTuTOpHBIX
No 3aHSTHN 110 BUJAM B
HaumeHnoBanue pa3aenoB IUCHUILIMHbI
paznena gacax
Beero |JI| I3 | JIP
MUKpOCTPYKTYpBI, HAHOKJIACTEPHI U HaHOMaTepuaibl. COBpeMEHHbIE
1 |momxomsl K KiIaccu(uKauy HaHOMaTepuaaoB. buobe3onacHOCTh HaHO- 4 41010
1 MUKPOCTPYKTYpPUPOBaHHbBIX MaTe€pHasoB.
) DNEeKTpUUeCKUe U MarHUTHBIE CBOMCTBA MUKPOCTPYKTYPHBIX U 2 4l a | o
HaHoMmarepuanoB. CaMocOOpKa M KaTaJlu3 HAaHOCTPYKTYD.
3 buonornueckue (MpUPOIHBIE) HAHOCTPYKTYPBI. MaKpOMOJIEKYIIsIpHbIE U 3 4l a | o
CYIIPaMOJIEKYJISIPHbIE HAHOCTPYKTYPBI.
4 Krnaccudukanus TeXHOJOTUH 1 HAHOTEXHOJIOTUI MOTy4YeHUS 16 al 121 o
MUKPOCTPYKTYP 1 HAHOMaTEpHaJIOB.
5 [IprMeHeHne HaHO- U MUKPOCTPYKTYpHUPOBaHHBIX MaTepHuasoB B 4 4l ol o
MEIUITMHE U OMOTEXHOJIOTHH
6 [ IpyHLIMIIBI MOIETTUPOBAHUS NPU NOJTYYEHUH HAaHO- U 3 al 41 o
MUKPOCTPYKTYPUPOBAHHBIX MaT€pPHAJIOB
5.1. Jlekuum
Ne Ne Kox-
HaumeHoBaHMe WM KpaTKO€ COAEPKAHUE JIEKIIMOHHOTO 3aHATUS BO
leKIuujpasaenal
4acoB
1 1 MUKpOCTPYKTYpbI, HAHOKJIACTEPbl U HaHOMaTepuasbl. COBpEMEHHBIE MOAXOABI K )
KJaccu(UKalMy HaHOMaTepHuaaoB. MeTobl MOJTyueHHs] HAHOKJIACTEPOB U




HaHOCTPYKTYp. OObeMHbIE HAHOCTPYKTYPHPOBAHHBIE MaTepHUaIbl

brobe3onacHoCcTh HaHOMaTepraioB. B3aumozaelicTBue HAaHOYACTHI] C
OuonornyeckuMH 00beKTaMu B OKpyskaromeit cpene. [yt npoHMKHOBEHUS
HAHOYACTHUIL B )KUBOM OPraHU3M. OLIEHKH PUCKA BO3IECUCTBUS HAHOMATEPUAJIOB HA
OKPY’KAFOIIYIO CPEY U YEJIOBEKA

QHCKTpI/ILIGCKI/Ie 1 MarHUTHBIC CBOMCTBA HAHOCUCTEM U HaHOMAaTCpHuaaioB.
MarauTHbIE CBOMCTBA MOBEPXHOCTU MCTAJIJIOB U OKCUIOB METAJUJIOB. A,[[COp6I_II/I}I u
KaTaJlu3.

CamMocOopka U KaTajau3 MUKpPO- M HAHOCTPYKTYp. [loBepxHOCTHBIE 3((HEKTHI.
[pouiecc camocOopk. MOHOCIION ¥ TOBEPXHOCTHBIE (P (HEKTHI.

MakpoMOJIEKyIISIpHBIE M CYTIPaMOJIEKYJIIPHBIE HAHOCTPYKTYPBI. bruononmumMepst.
benxu. JIHK-ny6nupoBanHast HAHOMPOBOJIOKA. MUIIEIUTBI U BE3UKYJIBI.

HpI/IpOI[HLIC HaHOKPHUCTAJUIBI: HECOJIUTHI, HAHOTJIMHBI, THAPOKCHAIIATUT,
HAHOKPHUCTAJJIMYCCKAA LEJII0JI034a. MeTOJIBI IMOJTy4YCHU, HAITPABJICHUA
HCITOJIb30BAHUA B IPOMBIIIJIICHHOCTH, B 6I/IOTCXHOJ'IOFI/II/I, B MCAUIIMHE.

Knaccudukaius TeXHOIOTHI 1 HAHOTEXHOJIOTUH MONTy4YeHHs HAHO- U
MUKPOCTPYKTYPHUPOBaHHBIX MaTepHAIOB. MeXaHNUeCKHUEe METO/IbI TOITYYEHUs
HAHOTIOPOIIKOB. MeTobl (PU3NUECKOTO U XMMHUECKOTO TUCTIEPTUPOBAHUSI.
[Tuponu3 . CriocoObl KOHCOJIUIAIMYA HAHOPA3MEPHBIX TTOPOIIIKOB.

MuKpo- 1 HaHOMaTepuabl B OMOTexXHOIorn. HaHOOMOTEXHOIOTHH Ha OCHOBE
OenkoBbIX MoneKkyn: Dymnepensl. Yrnepoansle HaHOTPpYyOKH. Hanouactuip! 30mmora
u cepebpa. HanodacTHIbl TMoKcHaa KpEMHHS, OKCUIOB IIMHKA U TUTAHA.
KBanroBblie Touku. Jlenapumepsl. HanormmHb!. JINIOCOMBI, TOTMMEpHEIE
MUIIEIUTBI, Iep(TOPYIIIEpOAHbIE U CyliepriapaMarHUTHbIE HAHOYACTHUIIBI.

[IpuMeHeHre MUKPO U HAHO CTPYKTYPHUPOBAHHBIX MAaTEPUAJIOB B MEIUILIUHE.
HanoOmorexHom0THH B pa3pabOTKe TMarHOCTHYECKUX YCTPOUCTB. bruoceHcopsr:
OCHOBHBIE MPUHITUIBI ()YHKITHOHUPOBaHUS. MHUKPOAHATUTUIECKUE CUCTEMBI.
UunpoBanne opranoB. HaHOTEXHOIOTHHM B AMATHOCTUKE psijia 3a00JICBaHMiA.
CoBpeMEHHbBIE CUCTEMBI JIOCTABKH JIEKAPCTB Ha OCHOBE MUKPO- M HAHOYACTHI]
Hanodapmarniesrnyeckue mozaenu. Tepanoctuka. JInmocomsr. [TomumepHbie
mutesuibl. Jlenapumepsl. KBaHTOBBIE TOUKH. TBEp/IbIE HAHOYACTHULIBI.
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[ IpyHLIMIIBI MOIETTMPOBAHUS PU NIOJTYYEHUH HAHO- U MUKPOCTPYKTYPHUPOBaHHBIX
MaTepuanoB. Mozenu B popme 0OBIKHOBEHHBIX AU PepeHIInaIbHbIX YpaBHEHHI;
MOJIETTH JUTSl CUCTEM C paclpeie]IeHHBIMU TapaMeTpaMu; MOJIENH B popme
WHTErPAJIbHBIX YpaBHEHUU. [locTpoeHre SMIMpHIECKUX MOZENIEH Ha OCHOBE
ANIPOKCUMAIK JaHHBIX

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne
3aHATHSA

Ne

paszznena

Haunmenopanue unmm KpaTKOC COACPIKAHUC MPAKTUYCCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

[IporpaMMHOE KOHCTPYHPOBaHHE OCTKOBBIX U HYKJICOTHUIHBIX HAHOCTPYKTYp. Ha
npumepe monekyn JJHK n 6enka. HanoTrexHomornun Ha ocHOBE caMOCOOpKHU
mostekysn JJHK u PHK (MeToap! mIMTOYHBIX KOHCTPYKIIUNA, METOJIbI TMHAMHYECKOM
CcOOpKH)

MonenupoBaHue TeXHOJOTHH MOTYYEHUs MUKPOKPHCTAITNYECKOM HEITI0N03bI
METOJIOM BHICOKOMHTEHCUBHOM yIIbTpa3ByKOBOM 00pabOTKH.

MO}IGJ’II/IpOBaHI/Ie TCXHOJIOIUH MOJYUCHUA HAHOIMOPOIIKOB MEXaHNYCCKUMU
MCTOAAMU: MCXAaHOCHHTC3, HHTCHCUBHAA IIJIACTUYCCKas ,[[C(l)OpMaLII/IH

MozenupoBaHue TEXHOJIOTUH MOITYYEHHs] MUKPO- © HAHOCTPYKTYPUPOBaHHBIX
MaTepHajoB METOIaMU (PH3UUECKOTO IUCTIEPIUPOBAHUS: PACTIBUIEHUE CTPYH
paciiaBa *HUJIKOCTbIO; CHUHHUTOBaHME (3alleKaHue U3 KUJIKOTO COCTOSHUS);
METOJ UCTIApEHUS-KOHACHCAINH (Ta30(a30BbIi CHHTE3); BAKYYM-




CyOJIMMaIlMOHHBIE TEXHOJIOTUH; KOHTPOJIUpPYeMasi KpUCTAITH3AIMS U3 aMOP(PHOTO
COCTOSIHHS.

MozenupoBaHue TEXHOJIOTUI 00pa30BaHusl HAHO- WIIK MUKPO3MYJIbCHIA,.
5 4  |CpaBHUTEIBHBIN aHAJIN3 BBICOKOOHEPTETUUECKUX METOJ0B: TOMOTE€HU3ALUs 4
BBICOKHMM JIaBJICHHEM U YJIbTPa3ByKOBasi TOMOT€HU3AIIHS

MozenupoBaHue cOCTaBa HAHOCTPYKTYp Ha ocHoBe nonumMepa. Crnocob
MONTy4eHUs] THOPUIHBIX HAHOKOMITO3UTOB MPU OAHOBPEMEHHOM (OPMUPOBAHUU
OpraHNYeCKON U HEOPTaHUYECKON CeTOK. DOPMHUPOBAHME HEOPTAHUYECKOTO
KJIacTepa OKCHIa KPEMHUS B TIOJMMEPHOM MaTpuile moaudpupcyabhoHa U cxema
BO3MOKHOM THOPUTHON OpraHU3alMi HEOPTaHUUECKOTO KlacTepa B OJIMMEPHOM
CETKE.

5.3. JIaboparopHbie padoThI
He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimomaenne CPC

Crnucoxk nureparypsl (¢ yKa3zaHUEM Kon-
IMoasun CPC paszienos, raB, cTpaHul) / cceiika Ha  |{CemecTp| BO
pecypc JaCcOB

1. BBenieHue B MareMaTuyeCcKoe
MonenupoBaHue Yueb. mocodue B. H.
AmnxmuH, M. B. T'utman, U. 3. Kennep u
np.; [lox pen. I1. B. Tpycosa. - M.: Jloroc,
2004. - 439 c. un. 2. Kupuanos, B. C.
HanomMatepuasbl 1 HAHOTEXHOJOTHUH :
yuebHoe nocodue / B. C. Kupuanos. —
[Tepmsb : ITHUITY, 2016. — 241 ¢. — URL:
https://e.lanbook.com/book/160880. 3.
AHanmn3 yueOHOM, HayuyHOU, MeToanueckor |bynkeBuu, E. B. buomennnuackue
nureparypsl. [loarotoBka k Tekyuemy HAHOTEXHOJIOTUH : yueOHOe mocolue st 4 20
KOHTPOJIbHOMY OIPOCY By30B / E. B. byakesuu, P. O. bBynkepua. —
2-¢ u3n., crep. — Cankr-IlerepOypr : Jlans,
2021. — 176 c.
https://e.lanbook.com/book/171403 (nara
obpamenust: 12.10.2021). 4. Ornesnena, C.
A. MarepuasioBe/ieHUE U TEXHOJIOTUU
COBPEMEHHBIX U MEPCIEKTUBHBIX
Marepuaios : yaeOHoe mocodue / C. A.
Orne3neBa. — Ilepmsb : [THUITY, 2012, —
307 chttps://e.lanbook.com/book/160557

1. Kupuanos, B. C. Hanomarepuainsl u
HAaHOTEXHOJIOTHH : yueOHoe mocobue / B. C.
Kupuanos. — Ilepms : ITHUITY, 2016. —
241 c. — URL:
https://e.lanbook.com/book/160880. 2.
bynkesuu, E. B. buomenuuunckue
HAHOTEXHOJIOTHH : y4eOHOe ocoOue s
By30B / E. B. byakesuu, P. O. BynkeBua. —
2-e u3n., crep. — Cankr-IlerepOypr : Jlans,
2021. — 176 c.
https://e.lanbook.com/book/171403 (mara
obpamenust: 12.10.2021). 3. Ornesnena, C.

M3yueHue yueOHOW, HAy4YHOH JIUTEPATYPHI,
paboTa ¢ maTeHTHON UH(pOpMaIHel u
HOPMAaTHUBHOM JOoKyMeHTanuen. [logroroska
1 o(hopMIIEHHE HAyYHOTO AaHAJIIUTHYECKOTO
oT4yera




A. MarepuasioBe/ieHUE U TEXHOJIOTUU
COBPEMEHHBIX U MEPCIIEKTUBHBIX
Marepuasos : yueOHoe mocodue / C. A.
Orne3neBa. — [lepmsb : [THUITY, 2012, —
307 chttps://e.lanbook.com/book/160557 4.
[ony6esa, H. B. Maremarnueckoe
MOZIETUPOBAHNE CUCTEM U MPOIIECCOB :
yueOHoe mocooue / H. B. Tonybea. — 2-¢
u3n., crep. — Cankr-IletepOypr : Jlans,
2021. https://e.lanbook.com/book/168961

M3ydeHne yueOHO-METOAMYECKIX
MaTepHaioB, MOJTOTOBKA K 3a4eTy

2004. -

[lepmb

BY30B /

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,

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

https://e.lanbook.com/book/160880. 3.
bynkesuu, E. B. buomenuunnckue
HAHOTEXHOJIOTHH : YueOHOE MocoOue s

2-¢ u3n., ctep. — Cankr-IlerepOypr : Jlans,
2021. — 176 c.
https://e.lanbook.com/book/171403 (nara
obpamenus: 12.10.2021).

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

: [IHUITY, 2016. — 241 ¢. — URL:

E. B. bynkesuy, P. O. bynkeBnu. —
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6. ®oH/1 OLIECHOYHBIX CPEICTB JJIf POBEACHUS TEKYNIero KOHTPOJIA yCIIeBaeMOCTH,

NMPOMEKYTOYHOI aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEIHHOCTH 00yYaIOIIUXCSI.

6.1. KouTpoabsusbie meponpusitus (KM)

Yuu-
No | Ce- Bux HaszBanue Maxc. ThIBA
KOHTpoINsHOTO |Bec [Tops ok HauMceHus 6aIoB -
KM|mecTp| KoHTpoOs Oamn
MEpOTIPUSITHS eTcs
B [TA
[IpoBonUTCS MUCHEMEHHBIN ONPOC 110
BOITPOCAM, OTHOCSIIIUMCS K pa3zesiam
nuctuiuHbL. [Ipu moaroroBke K
KOHTPOJIBHOMY OTPOCY CTYIIEHT UCIIOJIb3YET
MaTepuabl JEKIHi, 1a00paTopHBIX paboT U
CIIUCOK PEKOMEHAYEMOM IuTeparypsl. Beero
1 4 Texyuuii | KoHTponabHBIN 0.9| 30 [JIAHUPYETCS MPOBECTU JIBA KOHTPOIBHBIX ater

KOHTPOJIb oIpoc

OIpocCa. MakCHUMaJibHaA OLICHKA 3a KK 1IN

ompoc - 15 6ammoB. Kaaplid CTyJIeHT OTBEYaeT

Ha 2 BOMPOCA MO KaXJA0MY pa3zieiy.
Kputepuu onieHHBaHUs OTBETA HA
KOHTPOJIBHBINA OIIPOC:

12-15 6amioB: rpaMOTHO C(HOPMYITHPOBAHbI
HCUEPIBIBAIOIINE OTBETHI HA BCE




MOCTABJICHHBIE BOTIPOCHI
8-11 GaIoB: CTYACHT TOJDKEH TTOKA3aTh
BBICOKHWI YPOBEHb 3HAaHUI HA YPOBHE
BOCIIPOM3BEICHUS U OOBICHEHHS HHPOPMAIIUH
4-7 GanoB: OTBETHI HE OTIMYAIOTCS ITyOHHOM
U TIOJIHOTOW PACKPBITUS BOIIPOCOB, JAAHBI
MpaBUJIbHbBIE OTBETHI HA OOJIBIIMHCTBO
[IOCTaBJIEHHBIX BOIIPOCOB

0-3 Gana: OTBETHI HE OTIAMYAIOTCS IITYOHHOH 1
[OJTHOTOHN PacKphITHS BOIIPOCOB, JTaHbI
HETPaBUIIbHBIE OTBETHI Ha OOJIBITMHCTBO
[IOCTaBJIEHHBIX BOIIPOCOB

bonyc

AHamuTHueckui
Hay4YHbIA OTYET

40

[Topsi1OK BBIMOJIHEHUSI KOHTPOJIBHOTO
MEPOIPUATHSL:

CryneHT u3yyaeT y4eOHYI0 U HayUHYIO
uTeparypy, paboTaer ¢ maTeHTHON
nH(popMaIueil 1 HopMaTUBHON
nokymeHTaruen. [lpoBoaut cOop AaHHBIX IS
HanucaHus HayyHoro otuéra. Odopmiser
COZIEpKaHUE OTYETA.

OneHka 3a Hay4HbI OTYET BbICTABIISETCS Ha
OCHOBaHUM PE3YJIBTaTOB IPOBEPKHU
cofiepaHus padoThI, JOKJIaJa CTyJeHTa Ha
3aIUTE, a TAKKE OTBETOB HA BOIIPOCHI.
MaxkcumanbHas olleHKa 3a ot4eT — 40 0aioB.
Kputepun olleHNBaHUs HAyYHOT'O OTYETA:
31-40 GaIoB: HAyYHBIN OTYET TOTHOCTHIO
COOTBETCTBYET TEXHUUECKOMY 33JJaHUIO, OTYET
MMeEeT JIOTUYHOE, TIOCIIe0BaTEIbHOE
M3JI0KEHUE MaTeprala ¢ COOTBETCTBYIOIIMMHU
BBIBOJJAMHU M 000CHOBaHHBIMU TOJIOKEHUSIMH.
[Ipu 3ammTe CTyACHT MOKa3bIBaeT NIIyOOKoe
3HaHKE BOMPOCOB PabOThI, JIETKO OTBEYAET

Ha TIOCTABJIEHHBIE BOIIPOCHI.

21-30 6ani0B: HayYHBIN OTYET COOTBETCTBYET
TEXHUUYECKOMY 3aJJaHHI0, UMEET TPaMOTHO
M3JI0)KEHHBIN MaTepual, [Ipu 3amure cTyieHT
MOKa3bIBAET 3HAHUE BONPOCOB paboOTHI, 63
0COOBIX 3aTpyIHEHU OTBEYAET Ha
[TOCTaBJIEHHBIE BOIIPOCHI.

11-20 6anyoB: Hay4YHBIM OTUET HE MOJHOCTHIO
COOTBETCTBYET TEXHUUECKOMY 33JIaHUIO, B
[IPOEKTE MIPOCMaTPUBAETCS
HEIOCJIE0BATENBHOCTD U3JI0KECHUS
Matepuania. [Ipu 3amure cTyaeHT nposBiseT
HEYBEPEHHOCTD, MIOKA3bIBAET cllaboe 3HaHHE
BOIPOCOB pabOThI, HE BCEr/a J1aeT
MCUEPIIBIBAIOIINE aPTYMEHTUPOBAHHBIE OTBETHI
Ha 3aJ]JaHHbIE BOIIPOCHI.

Menee 10 GanioB: Hay4HBI OTYET HE
COOTBETCTBYET TEXHHUUECKOMY 3aJIaHUIO,
[IPOEKT HE OTBEYAET TPEOOBAHMUSM,
M3JI0KEHHBIM B METOAMYECKHUX
pexomeHanuax kadenapsel. [Tpu 3ammre
pabOTHI CTYIEHT 3aTPYyAHSIETCS OTBEYaTh Ha

TIOCTABJICHHBIC BOITPOCHI 11O TCME IIPOCKTA,

3a4CT




[P OTBETE JIOMYCKAET CYIIICCTBEHHBIC
OIIINOKH.

[Tpome-
KyTOUHAs
aTTecTalus

3auer

40

Kputepuu olieHHBaHUs OTBETA CTY/ACHTA IPU
claye 3a4yeTa:

40 6aJI0B: BBICTABISETCS CTYACHTY, €CJIU 1aH
[TOJIHBIM, Pa3BEPHYTHINA OTBET HA
[MOCTAaBJICHHBIN BONPOC, TOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUH 00
00BEeKTE, TPOSBIISIONIASICS B CBOOOTHOM
OIEpUPOBAHUY MOHATUSIMYU, YMEHUH BBIJEIIUTH
CYLIECTBEHHBIE U HECYLIECTBEHHBIE €r0
[IPU3HAKU, IPUIMHHO-CIICICTBEHHBIE CBSI3H.
OTtBeT QpopmynupyeTcs B TEpMUHAX HAYKH,
W3JI0KEH JINTEPATYPHBIM S3bIKOM, JIOTUYEH,
7T0Ka3aTesyieH, IEMOHCTPUPYET aBTOPCKYIO
[O3ULUIO CTYJEHTA.

30 — 39 6anoB: BBICTABISETCS CTYACHTY, €CIIU
TlaH TIOJIHBIM, pa3BEPHYTHIM OTBET Ha
[TOCTAaBJICHHBII BONPOC, OKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUH 00
00bEKTe, J0Ka3aTeIbHO PACKPBITHI OCHOBHBIE
[10JIOKEHUS TEMBI; B OTBETE MPOCIIEKNBACTCS
yeTKasi CTPYKTypa, Joruueckas
[10CJIEOBATENBHOCTD, OTPAXKAIOIAsl CYIIHOCTb
PAaCKpBIBAEMbIX MOHSATHI, TEOPUI, IBICHUH.
OTBET U3JI0KEH JINTEPATyPHBIM SI3bIKOM B
TEPMHHAX HAYKH.

MoryT OBbITh IOMYIIEHBI HEIOYETHI B
OTIpe/IeTICHUH MOHATHH, HCIIPaBIEHHbIE
CTYJIEHTOM CaMOCTOSITEJILHO B IPOIIECCE
OTBETA.

20 — 29 GasIoB: BBICTABISAECTCS CTYJIEHTY, €CIH
TaH IMOJIHBIN, HO HEIOCTATOYHO
[10CJIEJOBATENBHBIN OTBET HA ITOCTABIECHHbIN
BOIPOC, HO IIPU ITOM TIOKa3aHO YMEHHE
BBI/IEJIUTH CYIIECTBEHHBIE U HECYIIECTBEHHbBIE
[PU3HAKU U IPUYHHHO-CIIECTBEHHBIE CBSI3U.
OTBeT JIOTUYEH U U3JI0KEH B TEPMHUHAX HAYKH.
MoryT ObITh AONYIIEHBI 2-3 OLINOKHU B
OIIPE/IETIEHUH OCHOBHBIX IOHATHUI, KOTOPbIE
CTYJIEHT 3aTpyAHSIETCS UCIIPaBUTh
CaMOCTOSITEJILHO.

10 — 19 6annoB: BeICTABISAETCS CTYACHTY, €CIIU
JJaH HETIOJIHBIM OTBET, HO HEKOTOPAs
[OCJIEIOBATEIHHOCTD U3JI0KECHHUS
[IPUCYTCTBYET, B LIEJIOM CTYIEHTOM
pazOupaercs B 00bEKTE, MOKa3aHO YMEHUE
BBIICJIUTH CYIIECTBEHHBIE IIPU3HAKYU U
[IPUYNHHO-CJIE/ICTBEHHBIE CBsA3H, OTBET
JIOTMYEH U U3JI0KEH B TEPMHUHAX HAYKH.
MoryT ObITh JOMYIIEHBI OINUOKY B
OIIPE/IETIEHUH OCHOBHBIX MOHATHUI, KOTOPbIE
CTYJIEHT 3aTpyAHSIETCS UCIIPaBUTh
CaMOCTOSITEJIBHO, HO Ha JIOTIOJIHUTENIbHbBIE
BOIPOCHI MTPETIOAABATENS CTYACHT MBITAETCS

chopMyIrpoBaTh 000CHOBAHHBIN OTBET.

3a4CT




1 — 9 6annoB: BBICTABISAETCS CTYAEHTY, €CIIN

[pa3pO3HEHHBIE 3HAHUS 110 TEME BOIIpOCa C
olMOKamMu B onpeneneHusx. [[pucyTcTByor
(hparMeHTapHOCTh, HEIOTUYHOCTDh U3JIOKCHHSL.
[lo MHOrMM MOMEHTaM MPHUCYTCTBYIOT
BbLIBOJIbI, KOHKPETU3AIUA U JOKA3aTCIIbHOCTDb
W3II0KEHHSI, HO IOTIOJTHUTEIbHBIE U
YTOUHSAIOIIHUE BOIIPOCHI ITPETIOAaBaTCIId HC
[IPUBOAST K KOPPEKILIMU OTBETA CTY/IEHTA He
TOJIBKO HA IIOCTaBJICHHBIN BOIIPOC, HO U HA
NpyTHe BOMPOCHI JUCIUILTUHBL.

(0 6amIoB — OTCYTCTBHE OTBETA HA BOIPOC.

TTaH HETOJIHBIN OTBET, MPEACTABISAIONNN cCOO0M

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun

IIPOMEKYTOYHOMN IIpouenypa nposeneHus
aTTeCTaluU

Kpurepuu
OLCHUBAHUA

3a4cT

Ha 3auete nmporcxonuT olleHHBaHUE yUueOHOH NesTeTbHOCTH
o0yyJaronuxcs o AMCUUIIIIMHE Ha OCHOBE MOJyYE€HHBIX OLIEHOK 32
KOHTPOJIbHO-PEUTHHIOBbIE MEPOIPUATHSI TEKYILIETO KOHTPOJIS U
NPOMEXYTOYHOH arTectauuu. [Ipu onleHuBaHUN pe3yabTaToOB
yueOHOI e TeTbHOCTH 00yUaroerocs Mo AUCHUIINHE
UCIIOJIb3yeTCs OaNIbHO-PEUTUHIOBAs CUCTEMA OLIEHUBAHUS
pe3yJIbTaTOB yueOHOH nesTeabHOCTH o0yuatomuxcs (yTBepkKaeHa
npuka3oM pektopa ot 24.05.2019 . Ne 179) 3aureno: Bennuuna
periTuHTra oOyuatomerocs no gucruruinHe 60...100 % Hezaurero:
Benuuuna peiftunra odyyvatomierocs rno aucuuiuivge 0...59 %.
JlommyckaeTcsi BBICTaBJIEHUE OLICHKH HAa OCHOBE TEKYIIETO
pelTHHra (aBTOMaTOM).

. 2.5, 2.6
[Tomoxxenus

B coorBeTcTBHU C

6.3. Ilacoprt GoHIa OLIEHOYHBIX CPEACTB

KomrmereHmn

PesynbraTsl 00yueHust

YK-1

3Haetr: TeopeTuueckre OCHOBBI U COCTOSIHME HAy4YHBIX JOCTHKEHUI B 00JI1aCTH
MOJIEIIMPOBAHNS MUKPO- U HAHOCTYKTYpPUPOBaHUs MarepuaoB. COBpEMEHHBIE
MPOTPaMMHBIE TIPOYKTHI U 0a3bl JaHHBIX, UCTIONB3YEeMBbIE [T TEXHOJIOTHIA
MOJIEKYJISIPHOTO MOJIEIIUPOBAHKS

YK-1

YmeeT: OcyliecTBIATh aHAIN3 MOCTABIEHHBIX 3a/a4, pa3padaThiBaTh TEXHOIOTUHU HX
pelIeHus] Ha OCHOBE MCIOIb30BaHUSI METO0B MOJIEKYISPHOTO MOICIIUPOBAHUS
MatepuaioB. [IpoBoIuTE KpUTHYECKHI aHATIN3 aIeKBaTHOCTHU MOIYYEHHBIX MOIETei

YK-1

NmMeeT nmpakTudecKkuil onbIT: Permenns 3a1a4 NpUMEHEHHS CIIEIIMATM3UPOBAHHOTO
MPOrPaMMHOTO OOecTIedeH s ISl Tpoliecca MoenupoBanus. Kpurndyeckuii aHanms
MPOOJIEMHBIX CUTYAIM PU MOJISTTUPOBAHUH U BepUPUKAIIMK MOIeTIel Ha OCHOBE

CHCTCMHOI'O IToaAXoJa

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
I[MPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE O0ecriedeHUue TUCIMIITIMHBI




IMeuyaTHasi yueOHO-MeTOAUYECKAS JOKYMEHTALUSA
@) OCHOBHAsL IUMEPAMYPA:
Benenne B MmareMaTudeckoe MozenupoBanue Yued. nocoodue B. H.
Ammxmun, M. b. I'utman, U. 3. Kennep u np.; Ilox pex. I1. B. Tpycona. - M.:

Jloroc, 2004. - 439 c. u.

1.

0) OononHumenbHas Iumepamypa:

He npenycmorpena

8) omeyecmeenHbvle U 3apydedicHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
Bectauk FOxHO-YpanbCKoro rocy/1apCTBEHHOTO YHUBEPCUTETA.
Cepus: BeruncinurenpHas MareMaTika U MH(poOpMaTuka

Bectauk FOxHO-YpanbCkoro rocynapcTBEHHOTO YHUBEPCHUTETA.
Cepusi: [TumieBbie 1 OMOTEXHOIOTHH

BectHuk FOxHO-YpanibcKOro rocy1apCTBEHHOTO YHUBEPCUTETA.
Cepus: MaremaTndeckoe MOACIUPOBAHUE U MPOTPAMMUPOBAHUE

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

I.

2.

3.

4,

= O BN

0.

2) MemoouuecKue YKasaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
MeTtonuyeckue yka3aHus Il CAMOCTOSTEIIbHON paOoThI

l.

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
MeToauieckue yka3aHus i1 CaMOCTOSTEIbHONU PabOThI

1.

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTAIlUsA

HaunmenoBanue
Ne Brx beeypea s | bubnuorpagpuueckoe onrcanue
JUTEpaTypsl NIEKTPOHHOM
¢dopme
9bC BanoB, A. C. ®u3nyeckne 0CHOBBI MUKPO- M HAHOTEXHOJIOTUU
OcHoBHas
1 sreparypa W3/1aTehCTBA : yauebnoe nocooue / A. C. MBanos, I. 1. [TaxomoB. — Ilepms :
Jlanb [THUITY, 2011. — 311 c. https://e.lanbook.com/book/160409
AHnTpomnoB, A. I1. MeTonsl CHHTE3a HAHOPa3MEPHBIX U
SEC HAaHOCTPYKTYPHBIX CHCTEM : yueObHoe nocodue / A. I1.
) JlononHuTenbHAasA M3aTeNLCTE] AHTponoB, A. B. Paryrkun, H. K. 3aiineB. — Mocksa : PTY
muTeparypa Mans MUPDA, 2020 — Yacte 1 — 2020. — 52 ¢. — ISBN 978-5-
7339-1539-5. — Tekcr : 21eKTpoHHBIN // JIaHb : 3eKTpoHHO-
oubnmoreuHas cucreMa. http://e.lanbook.com/book/167569

[TepedeHp UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUCHHS:

1. Microsoft-Windows(6eccpouHo)
2. Microsoft-Office(6eccpouno)
3. -Paint. NET(6eccpouHo)




4. -Python(6eccpouHo)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX

CIIPABOYHBIX CUCTCM!

1. -Undopmarmonnsie pecypebt OI'Y OUIIC(6eccpouno)
2. 00O JlanBep-Texakcnept(21.02.2027)

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUIITHHbI

Bun 3anaruit

Ne
ay/.

OcHoBHOE 000pyIOBaHNE, CTEHBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
MpeayCTaHOBICHHOE MPOTpaMMHOE 0OecTiedeHre, UCTIONb3yeMOoe s
pa3HI/I‘IHBIX BUI0B SaHSITI/II\/’I

KoMmmbrorepHslii kj1acc MaTtepuanbHO-TEXHUYECKOE obecnieueHue: 1.
CucTteMHbIH 6J10K (KOMIBIOTEP) € BBIXOJOM B MIHTEpHET M JOCTYNIOM B

[IpakTnueckue 114- WH(POPMAITMOHHO-00pa30BaTeNIbHYIO Cpey yHuBepcuTeTa — 13 mt. 2. MoHUTOp

3aHATUS U 1L 13 . 3. KnaBuarypa — 13 mr. 4. Mbiib koMnbroTepHas — 13 .

CEMHHAPBI Hmymectso: 1. Cron komnbrotepHblil — 13 wt. 2. Cron yueOnsIii — 13 . 3.
Cryn — 30 wr. 4. JIocka aynuropHas Oenas — 1 mrt. 5. Cron 1y npenojaBaresis —
I wr.
MynsrumenuitHas yaeOHas ayautopusi MaTepraabHO-TEXHHUECKOE
obecnieuenue: 1. [Ipoektop — 1 mt. 2. Dxpan — 1 mt. 3. HoytOyk — 1 1mT.

263
Jlexuun 2) HmymiectBo: 1. YueOnas mapra nsyxmectHas — 20 mr. 2. YueOHas napra

yeTbipexmecTHas — 10 mt. 3. Jlocka ¢ pabouyuMu MOBEPXHOCTAMH — | mT. 4.

Cron npenonasarens — 1 mr.




