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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

1.0.02 MeTon0J10rust Hay4HOTO MCCJIEIOBAHUS B He npenycMoTpensl




OHMOTEXHOJIOTHH,

@®J1.01 Hayunble moaxoasl co3aaHus
(YHKIIMOHATBHBIX OMOMAaTEPHUAIOB,

1.0.10 IIpomebIuieHHass 6M006€30MacHOCTh U
KOJIOTHS YeJIOBEeKa

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

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.10 IIpomsinuieHHas 6100€30MacHOCTh U
PKOJIOTHS YeIoBEeKa

3naer: OCHOBHBIE IPUHLIUIIBI 00ECTIEUEHUS
POMBIIITIEHHOM 6100€30I1aCHOCTH BO B3aUMOCBSA3H
c sKosiorueit yenoneka. CoOBpeMEHHbIE METO/IbI U
OAXO/bI K 00€CIIeUEHHIO TPOMBIIIICHHON
buobe3onacHoctu. CTpareruu AecTBUM pu
peleHny 3a7a4 B chepe MpoMBIIIIICHHON
buobe3onacHocTy, [elicTByromee
3aKoHOAarenbcTBO Pocculickoit denepanuu B
o0nactu B 001acTH HOPMUPOBAHUS 3arPA3HEHUS
OKpY>KaoIlel Cpebl U IPOMBIIIEHHOU
buobe3onacHocTy HaceneHus Ymeet: [IpoBoauTs
KPUTHUYECKUI aHAJIN3 IIPOMBIIIEHHOTO
MIPOM3BO/ICTBA HA OCHOBE CUCTEMHOI0 MO/IX0/1a,
OLICHUBATh MIOTEHIMAJIBHBIE PUCKHU, IPOBOJAUTH
QHAJIM3 AJIBTEPHATUBHBIX BAPUAHTOB PEILICHUS
3anay. Pa3pabaTsiBaTh U ONTUMU3UPOBATD
CTPATEruio pelieHns HayYHO-TEXHUYECKUX 3a/1a4,
[IpuMEHATH OCHOBHBIE IPUHLIMIIBI CO3JaHUS
PKOJIOTUYECKHU YHUCTBIX IPOU3BOJICTB,
palOHaIbHOIO UCIIOIb30BAHUS IPUPOIHBIX
[PECYpCOB M OTXOOB ITPOU3BOACTBA JUISI 3AILIUTHI
OKpy>Karolen cpenpl iMeeT npakTU4eCKHi OIIbIT:
Kputnueckoro ananu3a npoOJeMHBIX CUTYalUi,
[IOMCKA PEIICHUS IOCTaBICHHBIX HAy4YHO-
TEXHUYECKUX 3aJ1a4, OUEHKU 3PPEKTUBHOCTH
pa3pabaTbIBa€MBbIX pelIeHUH B PO eCCHOHATBHOM
ctepe. [IpumeHeHHsI METOIOB KOPPEKTUPOBKHU
apaMeTpoB TEXHOJIOIMUYECKOTO Ipolecca
pou3BO/ICTBA, PazpabareiBaTh U BHEAPSATH SHEPTO-
U pecypcocOeperaroiiye, 3KoJI0OrH4ecKu
0e30MacHbIe IPOMBIIIIJICHHBIE U 3KOJIOTUYECKUE
OMOTEXHOJIOTUU

@®J1.01 Hayuynsie moaxoasl CO3aHus
(YHKIIMOHATIBHBIX OMOMAaTEpHUaIoB

3HaeT: MeTozbl HayuHBIX UCCIIEOBAHUMN, CTPYKTYPY
W TIOPSAJIOK OpTaHNU3alMU HayYHbIX pa3paboToK B
cdepe npou3BoACcTBa (GYHKLIHMOHATBHBIX
OouomarepuanoB. CUCTEMHBIE TTOAXOIbI
KPUTUYECKOTO aHAJIN3a NPOOIEMHBIX CUTYaIU
HapymeHus (yHKIMOHAJIHHBIX CBOWCTB
OGromaTepuasioB U CTpaTeruu 1eHCTBUIN MO X
ycTpaHeHuIo YMeet: [IpoBonuTh KpuTHIeCKUN
QHaJIM3 IPOMBIIJIEHHOTO IIPOU3BO/ICTBA
(yHKIIMOHAIBHBIX OMOMAaTEPHaOB HA OCHOBE
CHUCTEMHOTI'O IIOAX0/A, OLICHUBATH IOTEHIUAJIbHbIE

PUCKH, IPOBOAWTH aHAJIN3 aJIbTCPHATUBHBIX




BAapHAHTOB perieHwus 3a1a4. CaMoCTOATeTFHO
dbopMHupoBaTH HAYYHO-000CHOBAHHBIN TIIaH
UCCIIEIOBAaHUHN B 00JaCTH pa3paboTKH
(GYHKIIMOHATBHBIX OMOMATEPHAIIOB U BECTH
ACATCIIBHOCTD 110 BBI6paHHOMy HaITpaBJICHUTIO
NmeeT npaktrueckuil onsIT: [Ipumenenus
TCOPCTUUCCKUX 3HAHUHU B O6J'IaCTI/I COBPCMCHHBIX
TOCTH)KEHUH HAYKHU U TTEPEIOBON TEXHOJIOTHH.
Pa3pabaTsiBaTh ¥ ONTUMHU3UPOBATH CTPATETUIO
co3faHus (HyHKIIMOHATBHBIX OMOMAaTEPHAIIOB.
Kputnueckoro ananusa npoOJIeMHbIX CUTYyalui,
MOMCKa PEIICHUs TOCTABICHHBIX 33/1a4 METOAAMHU
KOPPEKTHPOBKH MAPAMETPOB M OI[CHKH

b exTBHOCTH pa3pabaThIBaEMbIX PEIICHU.
1crionb30BaHUS METOOANYCCKUX U
OpraHU3aI[MOHHBIX IPUEMOB B pean3aluu
COOCTBEHHBIX MCCIICOBAHUIN

1.0.02 MeTonosiorust Hay4HOTO MCCJIEIOBAHUS B
OHOTEXHOJIOINHA

3HaeT: MeTo0I0THYCCKHE TTOIXO0IbI, METOIBI U
CTPYKTYPHBIE 2JIEMEHTHI HAyYHOTO IKCIIEPUMEHTA B
oOmactu 6noTexHonorui. [IpuHIUIBI
TJIAHUPOBAHUS M OPTaHU3AIIUN YKCTIEPUMEHTATBHBIX
HCCIIeIOBaHMM, 0000IICHUS JaHHBIX B
npodeccuonansHOM chepe, [Togxoasr cOopa,
CHUCTEMAaTHU3ALNK U aHAJIW3a HAyYHO-TEXHUYECKOU
nH(OpPMAITIK Ha OCHOBE CHCTEMHOTO MOIXO/a.
OCHOBHBIE HAy4YHbIE LIKOJIbI, HAIIPaBICHUS
(byHIaMEHTAIBHOTO U TIPUKJIIATHOTO UCCIICOBAHUS
B 00JTaCTH IPOMBIIIUICHHBIX U KOJIOTHUYECKHUX
onoTexHoJoruid Ymeer: CaMOCTOSTEIBHO
OCYILIECTBIISITh INIAHUPOBAHUE U OPraHU3ALIUIO0
HAy4YHOTO SKCTICPUMEHTA, COCTABIISITH TIPOTPAMMY
MCCJIEI0BAHUS; IPOBOIUTH CUCTEMATU3AIUIO U
00paboTKy JaHHBIX SKCIIEPUMEHTA; MPEACTABIATH
pE3yJbTaThl HAYYHBIX UCCIEAOBAHUM,
CuctemMaTu3upoBaTh U KPUTUYECKH aHATM3UPOBATh
Hay4yHbI€ MOAX0bl. DOPMHUPOBATH MOTHBIM LMK
HAYYHBIX UCCJIEIOBAHHM, TPOBOIUTH aHAJIN3
QJIbTEPHATUBHBIX BAPUAHTOB PEIICHUS 3a/ay.
OrnieHnBaTh MOTEHITUATBHBIE PUCKH peaTi3aIiuu
HAyYHOTO MPOEKTa B MpodeCcCHOHATBLHOM chepe
MMmeet npaktryeckuil onsIT: [ImanupoBanus u
MPOBEICHUSI HAYYHOT'O UCCIIEI0BAHUS, TPOBOAUTH
KOMILIEKCHBIE SKCIIEPUMEHTAJIbHBIE M PaCYETHO-
TEOPETHUECKUE UCCIEAOBAHMS IJIsl PEIICHUS
nmpodeccroHaNbHBIX 33/1a4; KPUTHIECKOTO aHaTN3a
Y UHTEPHPETALMH SKCIIEPUMEHTAIbHBIX JAHHBIX,
Coopa, 06paboTKH, aHATTN3a U HAYYHOM
WHGOPMAIUH 110 TEME UCCIIeIOBAHUS; BIAICET
HaBBIKAMH BBIOOPA METO/IOB U CPEJICTB, PEIICHUS
MCCJIEI0BATENbCKUX 33/1a4, OpTaHU3al[uu TIOJTHOTO
[MKJIa HAYYHbIX UccaeaoBaHuid. Mcnonb3oBaHus
METOJIOJIOTMUECKUX PUEMOB B peasin3aluu
MCCIIEIOBAaHNI B 001aCTH OMOTEXHOIOT U

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
N3yuenne yueOHO-METOAMYECKUX MaTepHUaioB, IOJArOTOBKA K 3adeTy | 13,75 13.75
N3yuenune yueOHOM, HAyIHOH JTUTEPATyphl, paboTa ¢ MaTeHTHOMN
nHpOopMaLueil 1 HopMaTHUBHOM nokymeHTanuei. [ToarotoBka u 20 20
o(opmIieHHEe HAyYHOTO aHAJTUTHYECKOTO OTYeTa
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-




COCTOsSIHUA.

CyOJIMMaIlMOHHBIE TEXHOJIOTUH; KOHTPOJIUpPYeMasi KpUCTAITH3AIMS U3 aMOP(PHOTO

MozenupoBaHue TEXHOJIOTUI 00pa30BaHusl HAHO- WIIK MUKPO3MYJIbCHIA,.
CpaBHUTEINBHBIN aHAIN3 BBICOKOOHEPTETUYECKUX METO/IOB: TOMOT€HU3 AN
BBICOKHMM JIaBJICHHEM U YJIbTPa3ByKOBasi TOMOT€HU3AIIHS

CCTKC.

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

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimomaenne CPC

ITonsun CPC

Crnucoxk nureparypsl (¢ yKa3zaHUEM
paszienos, IaB, CTpaHULl) / CChIIKA Ha

peCypc

CemecTtp

Koi-
BO
JacoB

AHanM3 y4eOHOM, HAyYHOU, METOIMYECKON
nmuTeparypsl. [loarotToBka K TeKyuemy
KOHTPOJILHOMY OIIPOCY

1. Begenue B maremMaTuueckoe
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.
Hanomarepuaibl 1 HAHOTEXHOJIOTHH :
yuebHoe nocodue / B. C. Kupuanos. —
[Tepmsb : ITHUITY, 2016. — 241 ¢. — URL:
https://e.lanbook.com/book/160880. 3.
bynkesuu, E. B. buomenununckue
HAHOTEXHOJIOTHH : y4eOHOEe ToCcoOue s
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 M MEPCIIEKTUBHBIX
Marepuaios : yaeOHoe mocodue / C. A.
Orne3neBa. — Ilepmsb : [THUITY, 2012, —
307 chttps://e.lanbook.com/book/160557

20

M3ydeHne yueOHO-METOANYECKUX
MaTepHuayioB, MOJATOTOBKA K 3a4€Ty

1. BBenenue B MaTeMaTHYECKOE
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.
Hanomarepuainbl 1 HAHOTEXHOJIOTHH :
yuebHoe nocodue / B. C. Kupuanos. —
[Tepms : ITTHUITY, 2016. — 241 c. — URL:
https://e.lanbook.com/book/160880. 3.
bynkesuu, E. B. buomenuuunckue
HAHOTEXHOJIOTHH : y4eOHOe ocoOue s
By30B / E. B. byakesuu, P. O. BynkeBna. —

13,75




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

M3yuenne yueOHO, HaydYHOW JIUTEPATYPHI,
paboTa ¢ maTeHTHON uHpOpMaIUeH 1
HOPMAaTHUBHOU JoKyMeHTanuen. [logroroska
1 0o(hopMIIEHHE HAyYHOTO AaHAJIIUTHYECKOTO
oTyera

1. Kupuanos, B. C. Hanomarepunanel u
HaHOTEXHOJIOTUH : yueOHoe nocodue / B. C.
Kupuanos. — Ilepms : ITHUITY, 2016. —
241 c. — URL:
https://e.lanbook.com/book/160880. 2.
bynkesuu, E. B. buomenuunnckue
HAHOTEXHOJIOTHH : YueOHOE MocoOue JJis
By30B / E. B. Bynkesuu, P. O. bynkeBuy. —
2-¢ u3n., crep. — Cankr-IlerepOypr : Jlans,
2021. — 176 c.
https://e.lanbook.com/book/171403 (nara
obpamenus: 12.10.2021). 3. Ornesnena, C.
A. MarepuaiioBeieHue U TEXHOJIOTHH
COBPEMEHHBIX M MEPCIEKTUBHBIX
MaTepuaios : yuedHoe nocodue / C. A.
Ornesnesa. — [lepms : ITHUITY, 2012. —
307 chttps://e.lanbook.com/book/160557 4.
[omyGeBa, H. B. Maremaruueckoe
MOZCTTUPOBAHNE CHCTEM H TIPOIIECCOB :
yuebHoe nocobue / H. B. [onybeBa. — 2-e
u3M., crep. — Cankr-IlerepOypr : Jlans,
2021. https://e.lanbook.com/book/168961

20

6. ®oH/1 OLIECHOYHBIX CPEICTB JJIf POBEACHUS TEKYNIero KOHTPOJIA yCIIeBaeMOCTH,

NMPOMEKYTOYHOI aTTecTAllUN

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH ¢ [lonoxennem o 6aNIbHO-PEUTUHTOBOM CUCTEME OILIECHUBAHUS PE3YIbTATOB

y4eOHOH JeSITeIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabsusbie meponpusitus (KM)

HazBaumue
KOHTPOJIBHOTO
MEPONPUATHUSI

Ce-
KM |mectp

Bun
KOHTPOJISI

Bec

Makc.
Oamt

HOp}I)IOK Ha4YHCIIEHNS 0aII0B

Y uu-
TBEIBA

ercs
B [TA

Texyuuit
KOHTPOJIb

KonTponbHbIit

0,9
Ompoc

30

[IpoBOAUTCS MUCBMEHHBIN OIPOC MO
BOIIPOCAM, OTHOCSAIIUMCS K pa3zaeiiam
nucuuIUIMHbL [Ipy moaroroske
KOHTPOJIbHOMY OIPOCY CTYAEHT UCIIOIb3YET
MaTepuabl JEKIHi, 1a00paTopHBIX paboT U
CIIUCOK PEKOMEHAYEMOM IuTeparypsl. Beero
[JIAHUPYETCS MPOBECTHU JBA KOHTPOJIBHBIX
OIpOCa. MAKCUMAJIbHAS OLICHKA 38 KayKbIi

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

3a4CT




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




IleyaTHasi y4eOHO-MeTOANYECKAS TOKYMEHTAIUST
@) OCHOBHASL IUMeEPamypa.:
1. Baeaenue B Maremaruueckoe MojieaupoBanue Yueo. mocoobue B. H.
Ammxmun, M. b. I'utman, U. 3. Kennep u np.; Ilox pex. I1. B. Tpycona. - M.:
Jloroc, 2004. - 439 c. u.

0) OononHumenbHas Iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedicHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1.  BectHuk FOxHO-YpaibCKOro rocyiapCTBEHHOTO YHUBEPCUTETA.
Cepus: BeruncinurenpHas MareMaTika U MH(poOpMaTuka
2. Bectauk KOxHO-Ypanbckoro rocyaapcTBEHHOTO YHHBEPCUTETA.
Cepusi: [TumieBbie 1 OMOTEXHOIOTHH
3. BectHuk HOxHO-YpanbCcKoro rocy1lapCTBEHHOTO YHUBEPCUTETA.
Cepus: MaremaTndeckoe MOACIUPOBAHUE U MPOTPAMMUPOBAHUE
4.  Resources Policy
Science of The Total Environment
Nanomedicine: Nanotechnology, Biology, and Medicine
Journal of Nanobiotechnology
International Journal of Nanomedicine
IET Nanobiotechnology
0. Artificial Cells, Nanomedicine and Biotechnology

= O BN

2) MemoouuecKue YKasaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. Metonuueckue yka3zaHus I CAMOCTOSITEIIbHON paOoThI

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
1. Meroanueckue ykazaHus JIJIsi CAMOCTOATEILHON pabOThI

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTAIlUsA

HaumenoBanue
Bun
Ne pecypca B bubnuorpaguieckoe onrcanue
JTUTEepaTyphbl .
ANEKTPOHHOHN opme
OCHOBHAs gﬁgﬁ;ﬁg:fg;ﬂ Kupuanos, B. C. Hanomarepuasbl 1 HAHOTEXHOJIOTHH :
1 TeDarVDa cHCTeMA yuebHoe nocodue / B. C. Kupuanos. — Ilepms : [THUITY,
patyp 2016. — 241 c. https://e.lanbook.com/book/160880.
n3narenbeTBa JlaHb
DNEKTPOHHO- bynkesny, E. B. buomeauurHckre HAaHOTEXHOJIOTHH :
b OcHoBHas OnbImoTeyHas yueOHoe mocoowue s By3oB / E. B. bynkesuy, P. O.
nmuTepaTypa cucTema bynkeBuu. — 2-e u3z., crep. — Cankr-IletepOypr : Jlansb,
n3narenscTBa Jlans [2021. — 176 c. https://e.lanbook.com/book/171403
DNEKTPOHHO- [omy6eBa, H. B. Maremarnueckoe MOIETUPOBAHUE CHCTEM U
3 OcHoBHas OoubmmoTeyHast nporeccoB : yueObHoe noco6ue / H. B. 'onyb6eBa. — 2-e u3n.,
nuTeparypa cucTemMa ctep. — Cankr-IletepOypr : Jlans, 2021.
n3narenscTBa Jlane  |https://e.lanbook.com/book/168961
JononHuTebHAS DIEKTPOHHO- PamOuau, H. I'. dusnueckue u XUMUYECKHE OCHOBEI
4 TenaTVDA OoubnmuoTeyHas HAHOTEXHOJIOTHIA : yueOHoe mocobue / H. I. PamOuu, A. B.
patyp cucTema bepésknn. — Mocksa : DUSMATIINT, 2009. — 456 c.




u3narenscTBa Jlane  |https://e.lanbook.com/book/2291
ONEeKTPOHHO- Muxaiinus, 10. A. CriennanbHble OJTMMEPHBIE
5 JloronHuTenbHas [OUOIMOTEUHAS KOMITO3uIIMOHHbIe MaTepuansl / FO. A. Muxaitnun. — CaHkT-
nuTeparypa cucTema [Terepoypr : HOT, 2009. — 660 c.
n3natenscTBa Jlans  |https://e.lanbook.com/book
DNEeKTPOHHO- OrnesneBa, C. A. MarepuanoBeieHHE U TEXHOJIOTUH
6 JlonoiaHUTENbHAs |OMOIMOTe Has COBPEMEHHBIX U MEPCIEKTUBHBIX MAaTEPHAJIOB : yuyeOHOe
muTeparypa cucremMa nocoobue / C. A. OrnesneBa. — [lepms : [THUITY, 2012, —
n3narensctBa Jlane |307 ¢ https://e.lanbook.com/book/160557

IlepeueHs MCTIONIB3yEMOTO IPOrPAMMHOIO 00ECTIEUEHHUS:

=

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

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)
2. -Nudopmanmonnsie pecypebl @I'Y OUIIC(0eccpouno)
3. -Texakcnepr(04.02.2024)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne I CIUTITHHbI

Bun 3aparui

Ne
ay/.

OcHoBHOE 000py/I0OBaHNE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
IPeAyCTaHOBJIEHHOE IPOrPAMMHOE 00€eCIeueHHe, UCIIONIb3yeMOE IS
pa3IMYHbIX BUAOB 3aHATHH

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

[IpakTnyeckue nH()OpMaITMOHHO-00pa30BaTeIbHYI0 Cpeny YHuBepcuTeTa — 13 mT. 2. MoHuTOp
114-

3aHATUA U 1L 13 mr. 3. KnaBuarypa — 13 . 4. I\v/ILHJJL KOMIIbIOTEPHAs — 13va.

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

MynsTuMenuiiHas yaeoHas ayqutopus MaTepralbHO-TEXHHUECKOE
)63 obecneuenue: 1. Ilpoexrop — 1 mrt. 2. Okpan — 1 wrt. 3. HoytOyk — 1 mT.
Jlekuun NmymectBo: 1. YueOnas nmapra npyxmectHas — 20 mr. 2. YueOHas mapta

)

yeTplpexmecTHast — 10 mt. 3. Jlocka ¢ pabounMu moBepXHOCTAMH — 1 IT. 4.

Cron npenonasarens — 1 mr.




