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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 TlpomsbimnenHas 6no00e30MacHOCTh |
PKOJIOTHS YeJIOBEKa

3HaeT: METOIbl aHAIH3a MPOJECCUOHATTEHOM
nHGOpMaINK, CTPYKTYpPUPOBAHUS, OQPOPMIIEHUS U
pa3paboTKu aHAIUTUYECKUX 0030poB, OCHOBHBIE
MIPUHIIATIBEI 00€CTICYCHHSI IIPOMBIIIIIICHHON
0100€30IMaCHOCTH BO B3aUMOCBSI3HU C DKOJIOTUEH
yesroBeka. COBPeMEHHBIE METOJIBI U TIOJXOBI K
00eCIeYeHNIO MPOMBIIITICHHONH OHM00E30MacHOCTH.
Crpareruu 1eicTBUI NpHU pelIeHUH 3a/1a4 B cepe
pPOMBIIIIEHHOM Orobe3onacHocTH, JlelicTByroliee
3aKkoHONIaTeNnbCcTBO Poccuiickoit denepanyu B
o0macTy B 001aCTH HOPMHUPOBAHUS 3aTPSA3HEHUS
OKPY’KaIOIIEH Cpeabl U IPOMBIIUIEHHON
0100€30IMaCHOCTH HACEIICHUS YMEET:
aQHAJIM3UPOBATh MPOo(eccHoHaTbHYI0 HH(OPMALIHUIO,
BBIJICTISITH B HEH IIaBHOE, CTPYKTYpPUPOBATh,

0 OPMIIATE U TIPEJCTABIIATH B BUJIE AaHATMTHICCKUX
0030poB, [IpoBOIUTE KPUTHUYECKHIA aHATH3
MPOMBIIIUICHHOTO IMPOM3BOJICTBA HA OCHOBE
CHCTEMHOTO ITOX0/Ia, OICHUBATh IIOTCHI[UAILHBIC
[PUCKH, TIPOBOJIUTH aHAJIU3 aJTbTEPHATHBHBIX
BAapHAHTOB pelleHus 3a/1a4. Pa3pabarsiBarh u
ONTHMHU3UPOBATH CTPATETHIO PEIICHHS HAYYHO-
TEXHUYECKHX 3aj1a4, [[puMEeHsTh OCHOBHBIE
MPHUHIIATIBI CO3aHMS YKOJIOTHICCKU YHCTHIX
MPOU3BOJICTB, PAIIMOHAIBHOTO HCIIOIb30BaHUS
MIPUPOTHBIX PECYPCOB U OTXOJIOB MPOHU3BOJCTBA JIJIS
3alUThl OKpYKarouen cpeasl Mimeer npaktuyeckuii
OITBIT: aHaJIN3a MPO(eCCHOHATBHON MHPOPMAIIHH,
BBIJICTICHUS B HEH T1aBHOTO, CTPYKTYPHUPOBAHHUS,

0 OpPMIICHUS U TIPECTABIICHUS B BUJIC
AQHAMTUYECKUX 0030poB, Kputnueckoro ananmsa
MPOOJIEMHBIX CHTYAIIHid, TOUCKA PEIICHUS
MOCTABJICHHBIX HAYYHO-TEXHUYECKUX 3a]1a4, OLIEHKH
b pexTHBHOCTH pa3pabaThIBA€MBIX PEIICHUI B

npodeccroHanbHoU cdepe. [IpumMeHeHus: MeTo0B




KOPPEKTHPOBKU MAPAMETPOB TEXHOIOTHUECKOTO
mporecca Mpou3BoICcTBa, Pa3pabaTeiBaTh U
BHEPATH DHEPTO- U pecypcocodeperaromue,
KOJIOTHYECKH 0€30IacHbIC TPOMBIIIICHHBIC U
DKOJIOTHYECKHE OMOTEXHOIOTHI

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6m1as TpyA0€eMKOCTh JUCHUILUIMHBI cocTaBseT 3 3.e., 108 4., 54,25 4.
KOHTAKTHOU paboThI

Pacnpenenenue
Bcero |10 ceMecTpaM B 4acax
Bun yue6HO# paboThI
4acoB Homep cemectpa
4
O6mast Tpy10EMKOCTh AUCITUTUIMHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 24 24
[IpakTudeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 24 24
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 53,75 53,75
Nzyuenne yueOHO-METOAMYECKUX MAaTepPHAaJIOB, MOATOTOBKA K 3adety | 13,75 13.75
N3yuenue yueOHOI, HayuyHOU TUTEpaTyphl, paboTa C MaTeHTHOU
nH(popMalueil 1 HopMaTUBHOU AoKkyMeHTanuen. [logroroska u 20 20
oopMiIeHHE HAYYHOTO aHAJTUTUYECKOIO OTYETa
AHanu3 yueOHOH, HayYyHOM, MEeTOANYECKOM muTepatypsl. [logroroska 20 20
K TEKyIIeMY KOHTPOJIbHOMY OIIPOCY
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 6,25 6,25
Bu koHTpoIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er

5. ConepkaHue TUCHMIIIMHBI

O0BeM ayIUTOPHBIX

No 3aHATHI 110 BUIAM B
HaunmenoBanue pas3nenoB AUCITUTUTHHBI
pasnena yacax
Bcero |[JI| II3 | JIP

MUKpOCTPYKTYpbI, HAHOKJIACTEphl M HaHOMaTepraibl. CoBpeMEHHbIE

1 |momxomsl k KiIaccuukau HaHOMaTepuaioB. brobe3omacHOCTs HAHO- 4 41 0 0
1 MUKPOCTPYKTYPHPOBAHHBIX MaTePUAJIOB.

) DJIEKTPUUECKUE U MATHATHBIC CBOHCTBA MHUKPOCTPYKTYPHBIX U 2 4| a 0
HaHOMaTepuasoB. CamocOopKa U KaTaiu3 HAHOCTPYKTYP.

3 buonornueckue (mpUpoaHbIE) HAHOCTPYKTYpPbl. MaKpOMOJIEKYIIsIpHbIE U 2 4l a 0
CyNpaMOJICKYIISIPHBIC HAHOCTPYKTYPHI.

4 Knaccuukarys TeXHOIOTHI U HAHOTEXHOJIOTUH MOy YeHHS 16 sl 121 o
MUKPOCTPYKTYP ¥ HAHOMATEepPHaJIOB.

5 [[puMeHeHrne HaHO- 1 MUKPOCTPYKTYPHUPOBAaHHBIX MaTepHaIOB B 4 4l o 0
MEIUIIMHE U OMOTEXHOJIOTHHU

6 [TpUHIIUITEI MOICTTUPOBAHUS TIPU TOJTYYEHUHN HAHO- U 2 4l a 0

MUKPOCTPYKTYPHUPOBAHHBIX MaTEPHUAIIOB




5.1. Jleknun

No

JICKIIUHU|pAa3aci1a

Ne

HaumeHoBaHnue uimu KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi1-
BO
4acoB

MUKpOCTPYKTYpbl, HAHOKJIACTEPbl U HaHOMaTepuasbl. COBpEMEHHbIE MOAXOAbI K
KJIaccu(UKauy HaHOMaTepHUaaoB. MeTobl MOJTy4YeHUs] HAHOKJIACTEPOB U
HaHOCTPYKTYp. OObeMHbIE HAHOCTPYKTYPHUPOBAHHbIE MaTEPUaIb

brob6e30macHOCTs, HAaHOMAaTEepUAIOB. B3anMoelicTBre HaHOYACTHIL C
OuonornyeckuMu 00beKTaMu B Okpyskaroteit cpene. [lyTn npoHuKHOBEHUS
HAaHO4YAaCTHUILl B JKUBOH OpraHn3M. OICHKH pHUCKa BO3I[€I>1CTBPI$I HaHOMAaTCpHaJIOB Ha
OKPY>KAIOIIIYIO CPEIy U YeTIOBEKa

DIIEKTPUYECKUE M MAaTHUTHBIE CBOMCTBA HAHOCHUCTEM W HAHOMATEPHAJIOB.
MarHuTHbIC CBOMCTBA MOBEPXHOCTH METAJUIOB U OKCHJIOB METAILIIOB. AficopOnus u
KaTaJlu3.

CamocOopKa 1 KaTtajin3 MUKPO- U HAHOCTPYKTYp. [loBepxHOCTHBIE 3PP EKTHI.
[Tporiecc camocOopku. MOHOCIION U TOBEPXHOCTHBIE AP PEKTHI.

MakpOoMOJIEKYJIAPHBIE U CYIIPaMOJIEKYJIIPHBIE HAHOCTPYKTYpPBI. bromnonumepsl.
benku. JIHK-nyOnupoBannast HaHOpoBoIoKa. MUIIEIIIbI U BE3UKYJIBI.

HpI/IpOZIHI)IG HAaHOKPUCTAJJIBL: HEOJUTEI, HAHOITIMHBI, THAPOKCHAIIATUT,
HAHOKPHUCTAJIINYCCKAs ICJIIK0JI034a. MCTOI[LI TNOJIYy4YCHUs, HAITPAaBJICHU A
HCITI0JIb30BAHUA B IPOMBIIIJIICHHOCTH, B 6I/IOT€XHO.HOFI/II/I, B MCAUIIMHEC.

Knaccudukaius TeXHOIOTHI U HAHOTEXHOJIOTUH MOTyYeHHsI HAaHO- U
MUKpPOCTPYKTYPHUPOBAaHHBIX MaTepHAJIOB. MexaHnueCKHue METO/Ibl IOTYYEHHUs
HAHOMOPOIIKOB. MeTO/bI (PU3UYECKOTO U XUMUYECKOTO AUCTIEPTHPOBAHUSI.
[Tuponus . CiocoObl KOHCOMUAAIMY HAHOPA3MEPHBIX MTOPOIIKOB.

MuUKpo- 1 HaHOMaTepHalibl B OMoTexHosIoruu. HaHoOMOTeXHOIO0rnM Ha OCHOBE
OenkoBbIX MoJiekyn: Dymepensl. YrepoaHble HaHOTPYOkH. HaHodacTHib! 3010Ta
u cepeOpa. HanodacTHbl TMOKCcHAa KPEMHHMS, OKCUIOB IIMHKA U TUTaHA.
KBanrtoBble Touku. JleHapumepsl. Hanorunsl. JInmocoMsl, noiumMepHbie
MUILIEIUIBI, Nep(TOPYITIEpOAHBIE U CylleplIapaMarHUTHbIE HAHOYACTHUIII.

[ I[puMeHeHre MUKPO U HAHO CTPYKTYPHUPOBAaHHBIX MaTEPUAJIOB B MEIUIIMHE.
Hano61oTexHOIOruy B pa3paboTKe TMarHOCTUYECKUX yCTPOUCTB. bruoceHcops:
OCHOBHBIE MPUHIUIBI (PYHKIIMOHUPOBAHUSA. MUKPOAHATUTUYECKUE CUCTEMBI.
YunupoBaHue opraHoB. HaHOTEXHOJIOTMU B TMarHOCTUKE psifa 3a00IeBaHUH.
CoBpeMeHHbIE CUCTEMBI I0CTaBKH JIEKAPCTB HA OCHOBE MUKPO- U HAHOYACTHI]
Hanogapmanesruuyeckue moaenu. Tepanoctuka. Jlunocomsl. Ilonumepnsie
munesuisl. Jlesapumepsl. KBaHTOBBIE TOUKHM. TBEpABIE HAHOYACTHLIBI.
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[ IpyHLMIIBI MOIETTUPOBAHUS PU NOTYUYEHUH HAHO- U MUKPOCTPYKTYPUPOBaAHHBIX
MatepuanoB. Mozaenu B popme 0OBIKHOBEHHBIX AU PEepeHIInaIbHbIX YPaBHEHHIA;
MOJIEJIH JUIsSl CUCTEM C pacIpeeICHHbIMU ITapaMeTpaMu; MOJIEH B (popme
WHTErpaJIbHBIX YpaBHEHUU. [locTpoeHne sMnupuyecKkux MOoZeIe Ha OCHOBE

AIMPOKCUMAlINU JaHHBIX

5.2. HpaKaneCKne 3aHATHUHA, CCMUHAPbI

No

B3aHATUS]

Ne

paszzienal

HaumenoBanue min kpaTkoe cofepkaHue MpakTUYeCKOro 3aHATHS, CEMUHapa

Kon-
BO
4acoB

[IporpaMMHOE KOHCTPYHUpPOBaHHUE OEIKOBBIX U HYKJICOTUAHBIX HAHOCTPYKTYp. Ha
npumepe monekyn JJHK u 6enka. HanorexHomoruu Ha 0oCHOBE caMOCOOpKHU
monekyn JIHK u PHK (MeToap! MIMTOUHBIX KOHCTPYKLUH, METO/AbI TUHAMUYECKON
cOOpKH)

MOIIGJII/IpOBaHI/IC TCXHOJIOIUH ITOJTYUCHUA MHKpOKpHCTaHHquCKOﬁ L CJIITFOJIO3bI




METO/IOM BBICOKOMHTEHCUBHOM YIIBTPa3ByKOBOH 00pabOTKH.

MOI[GJ'II/IpOBaHI/IC TCXHOJIOTUHA NOJYUCHUA HAHOIIOPOIIKOB MEXaHUYCCKUMU
METOAAMHU: MEXAaHOCHUHTEC3, HHTCHCHUBHASA IIJIACTUYCCKast )Ie(i)OpMaHI/IH

COCTOAHUA.

MoaennupoBaHHe TEXHOJIOTHH MTOJIyYEHUSI MUKPO- U HAHOCTPYKTYPHUPOBAaHHBIX
MaTepHajoB METOlaMU (PU3MUECKOTO IUCIIEPrUPOBAaHUS: pAaCIbUIEHUE CTPYH
pacruiaBa *HUIKOCThIO; CHUHHUTOBAHUE (3alI€KaHUE U3 )KUJKOTO COCTOSTHHUS);
METO/1 UCTIapeHUs-KOHACHCANH (Ta30(ha30Bblil CHHTE3); BaKyyM-
CyOIMMaIMOHHbIE TEXHOJIOTMH; KOHTPOJIMpyeMasi KpUCTAJUTU3ALHs U3 aMOpPpHOTO

MozenupoBaHue TEXHOJIOTUI 00pa30BaHUsl HAHO- WIIK MUKPOIMYIBCHIA,.
CpaBHHUTENBbHBIN aHATN3 BHICOKOIHEPTETHUECKUX METOJOB: TOMOTEHU3AIIMS
BBHICOKHMM JIaBJICHHEM U yIbTPa3ByKOBasi TOMOT€HU3AIIHS

CCTKC.

MozenupoBaHue cocTaBa HAHOCTPYKTYp Ha ocHOBe nonumepa. Crocod
MOJTy4YeHUs] THOPUIHBIX HAHOKOMIIO3UTOB MIPU OJJHOBPEMEHHOM (hOPMUPOBAHUH
OpraHNYeCKON U HEOPraHUYECKOW ceTOK. DOpMHUPOBAHME HEOPTAHUYECKOTO
KJIaCTEpa OKCHUIa KPEMHUS B TIOJTMMEPHOUN MaTpuile MoaudpupcyabhoHa U cxema
BO3MOKHOM THOPHUTHOM OpraHU3alMi HEOPTaHUUECKOTO KilacTepa B TOJIMMEPHOM

5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

TTomgsun CPC

Crnucoxk nureparypsl (¢ yKkazaHUEM
pas3zernos, IiaB, CTPAHMUIL) / CChUIKA Ha

peCypc

CemecTtp

Koi-
BO
JacOB

M3ydeHne yueOHO-METOAMYECKIX
MaTepHaioB, MOJTOTOBKA K 3a4eTy

1. BBenenue B maremMaTudecKoe
MozenupoBanue Yueb. nocodue B. H.
AmuxmuH, M. b. T'utman, U. 2. Kennep u
np.; [lox pen. I1. B. Tpycosa. - M.: Jloroc,
2004. - 439 c. un. 2. Kupuanos, B. C.
Hanomarepuassl 1 HAHOTEXHOJIOTHH :
yueOHoe nocodue / B. C. Kupuanos. —
[Tepmsb : I[THUITY, 2016. — 241 c. — URL:
https://e.lanbook.com/book/160880. 3.
bynkesuu, E. B. buomenuunnckue
HAHOTEXHOJIOTHH : yueOHOE MmocoOue s
By30B / E. B. Bynkesuu, P. O. bynkeBuy. —
2-¢ u3n., ctep. — Cankr-IlerepOypr : Jlans,
2021. — 176 c.
https://e.lanbook.com/book/171403 (nara
obOpamenus: 12.10.2021).

13,75

M3yuenue yueOHOM, HAy4YHOU TUTEPATYPHI,
paboTa ¢ maTeHTHOI HHpOpPMaIuei u
HOpPMaTUBHOU JokyMeHTauuen. [logroroBka
1 opopMIIEHHE HAYYHOTO aHATUTUYECKOTO
oTyeTa

1. Kupuanos, B. C. Hanomarepuainsl u
HAHOTEXHOJIOTHH : yueOHoe mocodue / B. C.
Kupuanos. — Ilepms : ITHUITY, 2016. —
241 c. — URL:
https://e.lanbook.com/book/160880. 2.
bynkesuy, E. B. buomenuuunckue
HAHOTEXHOJIOTUH : yueOHOe nmocolue Juist
By30B / E. B. Bynkesuu, P. O. bynkeBny. —
2-e uzg., crep. — Cankt-IletepOypr : Jlansb,

20




2021. — 176 c.
https://e.lanbook.com/book/171403 (nata
obOpamtenusi: 12.10.2021). 3. Orme3nena, C.
A. MarepuanoBeieHUE U TEXHOJIOTHUH
COBPCMCHHBIX U MEPCIHCKTUBHBIX
MaTepHrayioB : yuebHoe mocodwue / C. A.
Ornesnesa. — [lepms : ITHUITY, 2012. —
307 chttps://e.lanbook.com/book/160557 4.
[onyGeBa, H. B. Maremarnueckoe
MOZICTTUPOBAHUE CHCTEM H TIPOIIECCOB :
yuebHoe nocobue / H. B. TonybeBa. — 2-e
u3g., crep. — Cankr-IlerepOypr : Jlans,
2021. https://e.lanbook.com/book/168961

AHanan3 yueOHOM, HayYHOU, METOANYECKOM
nureparypsl. Iloaroroska k Tekymemy
KOHTPOJIBHOMY OIIPOCY

1. BBeneHue B MaTeMaTHUECKOE
MonenupoBanue Yued. mocobue B. H.
AmuxmuH, 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. Kupuanon. —
[lepms : [THUITY, 2016. — 241 ¢. — URL:
https://e.lanbook.com/book/160880. 3.
bynkesuy, E. B. buomenununckue
HAHOTEXHOJIOTHUH : y4eOHOe ocoOue s
By30B / E. B. Bynkesuu, P. O. Bynkesuu. —
2-e u3n., crep. — Cankr-IlerepOypr : Jlans,
2021. — 176 c.
https://e.lanbook.com/book/171403 (mara
obpamenust: 12.10.2021). 4. Ornesnena, C.
A. MarepualloBeIeHHE U TEXHOJIOTUI
COBPEMEHHBIX U TIEPCIIEKTUBHBIX
MarepuasosB : yueOHoe mocooue / C. A.
Orne3neBa. — [lepmsb : [THUITY, 2012, —

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

20

6. DoHJ OLIEHOYHBIX CPEACTB AJId IPOBCJACHUA TCKYIIECIr0o KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN

KonTposnb kauecTBa 0CBOE€HMSI 00pa30BaTEIbHON MPOrPAMMBI OCYIIECTBIISIETCS B

cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JIeSITEIHHOCTH 00yYaIOIIUXCSI.

6.1. KouTpoabsusie meponpusitus (KM)

Yuu-
Hazsanue TEIBA
Ne | Ce- Bun Makc.
KOHTpoINsHOTO |Bec [Topsox HaunceHus 6aIoB -
KM|mecTp| koHTpoOIIs Oamn
MEpOTIPUSITHS eTcs
B ITA
[IpoBOIUTCS TUCEMEHHBINA OTIPOC T10
BOITPOCAM, OTHOCSIIIUMCS K pa3zesiam
1 4 Texyuuii | KoHTponabHBIN 0.9 30 nucuuIuinHbL. [Ipu moaroToBke K ater
KOHTPOJIb orpoc ’ KOHTPOJIBHOMY OTIPOCY CTYIEHT UCIIOJIb3YET

MaTepuabl JEKIHi, 1a00paTopHBIX paboT U
CIIUCOK PEKOMEHAYEMOM JiuTeparypsl. Beero




[UIAHUPYETCS TIPOBECTH JBA KOHTPOJIBHBIX
OIIpOCa. MAKCHMaJIbHAs OLIEHKA 3a KaXbIii
orpoc - 15 6amnoB. Kaxaplii cTyneHT oTBe4aeT
Ha 2 BOIIPOCA MO KaXXI0MY pa3zieny.

Kpurepun onieHuBaHMUS OTBETA HA
KOHTPOJIBHBIN OMpOC:

12-15 6annoB: TpaMOTHO CPOPMYIUPOBAHBI
MCUEPIIBIBAIOIINE OTBETHI HA BCE
MOCTABJICHHBIE BOTIPOCHI

8-11 GayoB: CTYACHT TOJDKEH TTOKA3aTh
BBICOKAM YPOBEHb 3HAaHUI HA YPOBHE
BOCIIPOM3BENICHUS U OOBICHEHHS HH(POPMAITUH
4-7 GanoB: OTBETHI HE OTIMYAIOTCS IIyOHHOM
U TIOJIHOTOW PACKPBITUS BOIIPOCOB, JAAHBI
[paBUJIbHBIE OTBETHI HA OOJIBIINHCTBO
[IOCTaBJIEHHBIX BOIIPOCOB

0-3 Gana: OTBETHI HE OTIAMYAIOTCS IITYOHHON 1
[OJTHOTOHN PacKphITHS BOIIPOCOB, JIaHbI
HETPaBUIIbHBIE OTBETHI Ha OOJIBITMHCTBO
[IOCTABJIEHHBIX BOIIPOCOB

bonyc

AHamuTHuecKui
Hay4YHbIA OTYET

40

[Topsi10K BBIMOJIHEHUSI KOHTPOJIBHOTO
MEPOIPUATHSL:

CryneHT u3yyaeT y4yeOHYI0 U HayuHYIO
uTeparypy, paboTaer ¢ maTeHTHON
nH(popMaIueil 1 HopMaTUBHON
nokymeHTaruen. [lpoBoaut cOop AaHHBIX IS
HanucaHus HayyHoro otuéra. Odopmiser
COZIEpKaHUE OTYETA.

OneHka 3a Hay4HbI OTYET BbICTABIISAETCS Ha
OCHOBaHUU PE3YJIBTaTOB IPOBEPKU
cofiepaHus padoThI, JOKJIaJa CTyJeHTa Ha
3aIUTE, a TAKKE OTBETOB HA BOIIPOCHI.
MaxkcumanbHas olleHKa 3a ot4eT — 40 0aioB.
Kputepun olleHNBaHNs HAyYHOT'O OTYETA:
31-40 GaIoB: HAyYHBIN OTYET TOTHOCTHIO
COOTBETCTBYET TEXHUUECKOMY 33JJaHUI0, OTYET
MMeeT JIOTUYHOE, TIOCIIe0BaTEIbHOE
M3JI0KEHUE MaTeprala ¢ COOTBETCTBYIOIIMMHU
BBIBOJJaMHU M 000CHOBaHHBIMU TOJIOKEHUSIMH.
[Ipu 3ammTe CTyACHT MOKa3bIBaeT NIIyOOKoe
3HaHKE BOMPOCOB PabOThI, JIETKO OTBEYAET

Ha TIOCTABJIEHHBIE BOIIPOCHI.

21-30 6an10B: HayYHBIN OTYET COOTBETCTBYET
TEXHUUYECKOMY 3aJJaHHI0, UMEET TPaMOTHO
M3JI0)KEHHBIN MaTepual, [Ipu 3amure cTyieHT
[OKa3bIBAET 3HAHUE BOIPOCOB pabOTHI, 63
0COOBIX 3aTpyIHEHU OTBEYAET Ha
[TOCTaBJICHHBIE BOIIPOCHI.

11-20 6anyoB: Hay4YHBIM OTUET HE MOJHOCTHIO
COOTBETCTBYET TEXHUUECKOMY 33JIaHUIO, B
[IPOEKTE MPOCMaTPUBAETCSA
HEIOCJIE0BATENBHOCTD U3JI0KECHUS
Matepuania. [Ipu 3amure cTyaeHT nposBiseT
HEYBEPEHHOCTD, MIOKA3bIBAET cllaboe 3HaHHE
BOIIPOCOB pabOThI, HE BCEr/a J1aeT
MCUEPIBIBAIOIINE APTYMEHTUPOBAHHBIE OTBETHI

3a4CT




Ha 3a/IaHHbIE BOIIPOCHI.
Menee 10 6ayuioB: Hay4HBIN OTYET HE
COOTBETCTBYET TEXHUUECKOMY 3aJaHUIO,
[IPOEKT HE OTBEYAET TPeOOBaAHUSIM,
W3JI0)KEHHBIM B METOIMUECKUX
pexoMenaanusx kadenpsl. [Ipu 3ammre
PabOTHI CTYIEHT 3aTPYAHICTCS OTBEYATh HA
[MOCTaBJICHHbIE BOIIPOCHI 110 TEME MPOEKTa,
[IPU OTBETE JIOMYCKAET CYIIECTBEHHbBIE
OIIIMOKH.

[Tpome-
KyTOUHAst
aTTecTalus

3auer

40

Kputepuu olieHHBaHUs OTBETA CTY/AECHTA NIPU
claye 3ayeTa:

40 6aJI0B: BBICTABISETCS CTYACHTY, €CIIU 1aH
[TOJIHBIM, Pa3BEPHYTHINA OTBET HA
[MOCTaBJIEHHBIN BOIIPOC, MMOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUH 00
00BEKTE, IPOSBIISIONIASICS B CBOOOTHOM
OIEpUPOBAHUY MOHATUSIMHU, YMEHUH BBIJEIIUTH
CYLIECTBEHHBIE U HECYLIECTBEHHBIE €r0
[IPU3HAKU, IPUIMHHO-CJICICTBEHHBIE CBSI3H.
OTtBeT QpopmynupyeTcsi B TEpMUHAX HAYKH,
W3JI0KEH JINTEPATYPHBIM S3BIKOM, JIOTUYEH,
7T0Ka3aTesieH, IEMOHCTPUPYET aBTOPCKYIO
[O3UIUIO CTYJEHTA.

30 — 39 6anioB: BBICTABISETCS CTYACHTY, €CIIU
TlaH TIOJIHBIM, pa3BEPHYTHIM OTBET Ha
[MOCTaBJIEHHBIN BOIIPOC, MMOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUH 00
00bEeKTe, J0Ka3aTebHO PACKPBITHI OCHOBHBIE
[10JIOKEHUS TEMBI; B OTBETE MPOCIIEKNBACTCS
yeTKasi CTPYKTypa, Joruueckas
[10CJIEOBATENBHOCTD, OTPAXKAIOIAsl CYIIHOCTb
PaCKpBhIBAEMbIX MOHSATHI, TEOPUIA, IBICHUH.
OTBET U3JI0KEH JINTEPATyPHBIM SI3bIKOM B
TEPMHHAX HAYKH.

MoryT OBITh IOMYIIEHBI HEOYETHI B
OTIpe/IeTICHUH MOHATHH, HCIIPaBIEHHBIE
CTYJIEHTOM CaMOCTOSITEJILHO B IPOLIECCE
OTBETA.

20 — 29 GaIoB: BBICTABISAECTCS CTYJIEHTY, €CIH
TaH IMOJIHBIN, HO HEIOCTATOYHO
[10CJIEJOBATENBHBIN OTBET HA ITOCTABIECHHbIN
BOIPOC, HO IIPU ITOM TIOKAa3aHO YMEHHE
BBI/ICJIUTH CYIIECTBEHHBIE U HECYIIECTBEHHbBIE
[PU3HAKU U IPUYMHHO-CIIECTBEHHBIE CBSI3U.
OTBET JIOTNYEH U U3JI0KEH B TEPMHUHAX HAYKH.
MoryT ObITh JONYIIEHBI 2-3 OLINOKHU B
OIIPE/IETIEHUH OCHOBHBIX MOHATHUI, KOTOPbIE
CTYJIEHT 3aTpyAHSIETCS UCIIPaBUTh
CaMOCTOSITEJIBHO.

10 — 19 GannoB: BeICTABISAETCS CTYAEHTY, €CIIU
JlaH HETIOJIHBIM OTBET, HO HEKOTOPAs
[OCJIEIOBATEIHHOCTD U3JI0KECHHUS
[IPUCYTCTBYET, B LIEJIOM CTYIEHTOM
pazOupaercs B 00bEKTE, MOKa3aHO YMEHHUE
BBIICJIUTH CYIIECTBEHHbIE IPU3HAKHU U

3a4CT




[IPUYNHHO-CJIE/ICTBEHHBIE CBsA3H, OTBET
JIOrMUYEeH U U3J10KEH B TEPMUHAX HayKH.
MoryT OBITh IOMYIIEHBI OITMOKH B
OIIPEICIIEHUN OCHOBHBIX MOHATHH, KOTOpPbIE
CTYJICHT 3aTpyAHSIETCS UCIIPaBUTh
CaMOCTOSITEJIBHO, HO Ha JJOTIOJTHUTEIIbHbIE
BOIIPOCHI IIPETIOAABATENS] CTYACHT IIBITAETCA
chopmynrpoBaTh 000CHOBAHHBIN OTBET.

1 — 9 6annoB: BBICTABISAETCS CTYAEHTY, €CIIN

[pa3pO3HEHHBIE 3HAHUS 110 TEME BOIIpOCa C
omnmOKamMu B onpeneneHusx. [[pucyTcTByor
(hparMeHTapHOCTh, HEIOTUYHOCTD U3TIOKCHHS.
[lo MHOrMM MOMEHTaM MPHUCYTCTBYIOT
BbLIBOJIbI, KOHKPETU3AIUA U JOKA3aTCIIbHOCTDb
W3II0KEHHSI, HO IOTIOJTHUTEIbHBIE U
YTOUHSAIOIIHUE BOIIPOCHI ITPETIOAaBaTCIId HC
[IPUBOAST K KOPPEKILIUU OTBETA CTY/IEHTA HE
TOHBKOIHlHOCTaBHeHHBﬁiBOHpOC,HOIlHa
NpyTHe BOMPOCH JUCIUILTUHBL.

(0 GamIoB — OTCYTCTBHE OTBETA HA BOIPOC.

TTaH HETOJIHBIN OTBET, MPEACTABISIONNN cCOO0M

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun

IIPOMEKYTOYHOMN IIpouenypa nposeneHus
aTTeCTaluU

Kpurepuun
OLCHUBAHUA

3a4cT

Ha 3auete nmporcxonuT olleHHBaHUE y4eOHOM NesSTeTbHOCTH
o0yyJaronuxcs o AMCLUUIIIIMHE Ha OCHOBE MOJyYE€HHBIX OLIEHOK 32
KOHTPOJIbHO-PEUTHHIOBbIE MEPOIPUATHSI TEKYILIETO KOHTPOJIS U
NPOMEXYTOYHOH arTectauuu. [Ipu onleHuBaHUN pe3yabTaToOB
yueOHOI e TeTbHOCTH 00yUaroIerocs Mo AUCHUIINHE
UCIIOJIb3yeTCs OaNIbHO-PEUTUHIOBAs CUCTEMA OLIEHUBAHUS
pe3yJIbTaToB yueOHOH nesTeabHOCTH o0yuaromuxcs (yTBepxKaeHa
npuka3oM pektopa ot 24.05.2019 . Ne 179) 3aureno: Bennuuna
periTuHTra oOyuatomerocs no gucruruinHe 60...100 % He3aurero:
Benuuuna peiftunra odyyvatomerocs no aucuuiuivge 0...59 %.
JlommyckaeTcst BBICTaBJIEHUE OLICHKH Ha OCHOBE TEKYIIETO
pelTHHra (aBTOMaTOM).

. 2.5, 2.6
[Tomoxxenus

B coorBeTcTBHU C

6.3. ITacoprt ¢goHIa OLIEHOYHBIX CPEACTB

Ne
KommereHnuu Pesynbrarsl 00yueHHs KM
123

3Haetr: TeopeTHueckre OCHOBBI U COCTOSIHME HAy4YHBIX JOCTHKEHUH B 00J1aCTH

VK-1 MOJIEIIMPOBAHNS MUKPO- U HAHOCTYKTYpPUPOBaHUs MarepuaoB. COBpeMEHHBIE Ll
MPOTPaMMHBIE TIPOYKTHI U 0a3bl JaHHBIX, UCTIONB3YEeMbIE [T TEXHOJIOTHIA
MOJIEKYJISIPHOTO MOJIETIUPOBAHNS
VYmeet: OCyIIecTBIATh aHAJIN3 TOCTABIEHHBIX 337134, pa3padaTbiBaTh TEXHOIOIMU UX

YK-1 PCIICHHS Ha OCHOBE MCIOJIB30BAaHMU METOAOB MOJICKYJIIIPHOIO MOJACIIMPOBAHMS [+t
Matepuanos. [IpoBonuTe KpuTHYECKHI aHATIN3 aCeKBaTHOCTH MOITYYEHHBIX MOZEIEH
lMeet npakTuueckuil onsIT: Pemenns 3a1a4 NpUMEHEHUS CIENUATU3HPOBAHHOTO

YK-1 IpOrpaMMHOT0 o0ecriedeHus AJis mpoliecca MoaearpoBanus. Kputnueckuit aHamms +[+
pOOJEMHBIX CUTYaIMi IPU MOJIETUPOBAHUH U BepUUKallMU MojieJiell Ha OCHOBE




|CI/ICT€MHOI‘0 noaxoaa

TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE 00ecredeHUue TUCHMILIMHBI

ITeyaTHas ydueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:

l.

Brenenue B Mmaremarnueckoe MojienupoBanue Yue6. mocooue B. H.

Ammxmus, M. B. I'ntman, U. 3. Kemiep u ap.; Ilox pen. I1. B. Tpycosa. - M.:
Jloroc, 2004. - 439 c. u.

0) OononHumMeNbHASL IUMepamypa:
He npenycmorpena

6) omedyecmeernHvle U 3apy6ewchle JHCYPHAbL NO Oucuunﬂuﬁe, umerouuecs 6 oubnuomexe:

I.

Bectauk FOxHO-YpanbCKoro rocy/1apCTBEHHOTO YHUBEPCUTETA.

Cepus: BeiuncnutenbHas MaTeMaTuka U MH(poOpMaTuka

2.

Bectauk FOxHO-YpanbCKoro rocy/1apCTBEHHOTO YHUBEPCUTETA.

Cepus: [TuieBsie 1 OMOTEXHOJIOTHH

3.

Bectauk FOxHO-Ypanbckoro rocy1apcTBEeHHOTO YHUBEPCUTETA.

Cepus: Marematnueckoe MOICIMPOBAHUE U MPOTPAMMUPOBAHUE

4.

= O 0NN

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 YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
MeTtonuyeckue yka3zaHus Il CAaMOCTOSTEIbHON paOOThI

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
MeTtoanveckue yKa3aHus JJis CaMOCTOSITEIbHON PabOThI

l.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIlUs

HanmenoBanue
Bung
Ne pecypca B bubnuorpaduieckoe omnrcanue
JTUTEepaTyphbl .
ANIEKTPOHHOH (hopme
OCHOBHAs g;gﬁ;gggfg;ﬂ Kupuanos, B. C. Hanomarepuaibl 1 HAaHOTEXHOJIOTHH :
1 TenATYDA cHCTeMaA yueoHoe nmocoowue / B. C. Kupuanos. — Ilepmsb : [THUITY,
patyp 2016. — 241 c. https://e.lanbook.com/book/160880.
n3narenscTBa JlaHb
DNEeKTPOHHO- bynkesny, E. B. buomeauurHckre HAaHOTEXHOJIOTHH :
b OcHoBHast oubnuoreyHas yueOHoe nocodue ains By3os / E. B. Bynkesuy, P. O.
nmuTepaTypa cucTema bynkeBud. — 2-e u3z., crep. — Cankr-IletepOypr : Jlans,
n3natenscTBa Jlans [2021. — 176 c. https://e.lanbook.com/book/171403
3 |OcHOBHas DNEKTPOHHO- lonyOeBa, H. B. Maremarnueckoe MOIETUPOBAHUE CHCTEM U




MTepaTypa OoubmuoTeyHast nporieccoB : yuebHoe nocodue / H. B. Tonybesa. — 2-e u3n.,
cucrtema crep. — Cankr-IlerepOypr : Jlans, 2021.
n3narenscTBa Jlanes  |https://e.lanbook.com/book/168961
DNEeKTPOHHO- PamOuan, H. I'. ®usnuecke 1 XUMHYECKUE OCHOBBI
4 JlononHuTenbHas [OUOIMOTEUHAS HaHOTeXHoJIOrui : yuebHoe nocobue / H. I. Pam6unu, A. B.
nuTeparypa cucTema bepéskun. — Mocksa : DUSMATIINT, 2009. — 456 c.
n3natenbcTBa Jlanp  |https://e.lanbook.com/book/2291
DNEeKTPOHHO- Muxaiinus, 10. A. CrennanbHble TOTUMEpPHBIE
5 JlonoiaHUTENbHAs |OMOIMOTeUHas KOMITO3UITMOHHBIE MaTepuansl / FO. A. Muxaitnun. — CaHKT-
nuTeparypa cucTema [TeTepOypr : HOT, 2009. — 660 c.
n3narenscTBa Jlanes  |https://e.lanbook.com/book
DIEeKTPOHHO- Orne3neBa, C. A. MarepuajioBeieHUE U TEXHOJIOTUHU
6 JlonoHUTENbHAS  |[OMOIMOTeUHAs COBPEMEHHBIX M MEPCIIEKTUBHBIX MAaT€PHAJIOB : yueOHOe
nuTeparypa cucrema nocobwue / C. A. Orne3neBa. — Ilepms : [THUITY, 2012. —
n3narenscTBa Jlane |307 ¢ https://e.lanbook.com/book/160557
7 Diypasst ScienceDirect Nano.medicine:' Nanot'echnology, Biology, and Medicine
https://www.sciencedirect.com/
. . Journal of Nanobiotechnology
8 Pyprans: ScienceDirect https://www.sciencedirect.com/
9 [Kyprans ScienceDirect Artificial Cells? Nanomedicine and Biotechnology
https://www.sciencedirect.com/

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

b

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

[Tepedyens ncnoab3yeMbIX NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

el

00O "TapantYpanCepsuc"-I'apant(31.12.2022)
-Crangaptundopm(OeccpouHo)

-baza manaeix BUHUTU PAH(6eccpouno)
-Nudopmarnmonnsie pecypebl OI'Y OUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUITHHbI

Bun zanarui

No
ayjl.

OcHoBHOE 000py/I0BaHUE, CTEHIbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
NpeAyCTaHOBJICHHOE IPOTPaMMHOE 00eCIIeUeHHE, UCTIONB3YEeMOE IS

Pa3IM4IHbIX BUAOB 3aHATHHN

KoMmmiptorepHslil kj1acc MaTtepuanbHO-TEXHUYECKOE obecrieueHue: 1.
CucteMHbIH 670K (KOMIIBIOTEP) C BBIXOOM B MIHTEpHET 1 10CTyIIOM B

[IpakTnueckue 114- WH(POPMAITMOHHO-00pa30BaTelIbHYI0 Cpey yHuBepcuTeTa — 13 mt. 2. MoHuTOp

3aHATUS U 1L 13 wt. 3. KnaBuarypa — 13 wt. 4. MpIbs komnetotepHas — 13 mr.

CEMMHAPBI HmymectBo: 1. Cron komnbrotepHbiit — 13 mt. 2. Cton yuebnsiii — 13 mr. 3.
Ctyn — 30 m. 4. [locka aynuropHas 6enas — 1 mt. 5. Crou 1yist mpernogaBaresns —
1 wT.
MyneruMenniiHas yueOHast ayquropusi MarepuanbHO-TEXHUYECKOe

) ra— 263 |obecneuenue: 1. [Ipoextop — 1 mt. 2. Dkpan — 1 mt. 3. HoyTOyk — 1 1mT.
(2) |[UmymectBo: 1. YyeOnas napra apyxmectHast — 20 mrt. 2. YuebHas napra

uyeTeipexmectHas — 10 mT. 3. Jlocka ¢ pabounMu MOBEPXHOCTSIMHU — | T, 4.




|CTOJI npenojaBaTess — 1 mT.




