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Pabouas nporpamMMa AUCHUITUHBI «@PU3HYeCKHe CBOHCTBA HAHOCTPYKTYP H
HAHOCTPYKTYMPOBAaHHBIX MaTepuanoB» /coct.Kapmokosa P.}O. — Hanpuuk: KBI'Y, 2023 1., 11 c.

Pabouas mporpamma mpenHa3HayeHa JJisl CTYJIEHTOB OYHOW (opMbl 00y4YEeHHS MO HAIPABIICHUIO
noarotoBku 11.03.04 DnexTpoHKKa U HAHOZJIEKTPOHUKA, 7 ceMecTpa, 4 Kypca.

Pabouas mporpamma coctaBieHa ¢ yueToM (enepalbHOTr0 rocyJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa BBICIIETO OOpa3oBaHus 10 HampaBieHuto moarotoBku 11.03.04 DnekrpoHmka wu
HAHODJICKTPOHUKA, YTBEPXKJACHHOTO TpuUKazoM MuUHHCTEpCTBa 00pazoBaHusi W Hayku Poccuiickoit
®enepannn «12» mapta 2015 1. Ne 218.
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1. esp 1 321244 OCBOEHUS TUCIIUTLIAHBI
Henn:
dbopMupoOBaHUE y CTYACHTOB 3HAHUN B 00J1aCTH (PU3UKO-XUMHUECKUX OCHOB METOJIOB TOTyUEHUS,
aHaJIn3a u HpI/IMeHeHI/Iﬂ HaHOMaTepI/IaJ'IOB, a TaKXeE Hpe)ICTaBJ'IeHI/Iﬂ 0 COBpeMeHHOM COCTOAHUU U
MEePCHEKTUBAX Pa3BUTHS HAHOTEXHOJIOTHH.
3anaum:
®  03HAaKOMHTH CTYJCHTOB C HCTOPUEH Pa3BUTHS U MEPCIICKTUBAMU HAHOTEXHOJIOTHH;
®  03HAKOMUTbH C METOJAaMU CUHTE3a U aHAJIM3a HAHOMATEPHUAJIOB;
L] IIOKa3aThb COBpeMeHHBIG HaHpaBHCHI/IH HpI/IMCHeHI/ISI HaHOMaTepI/IaJIOB nu HaHOTGXHOHOFHfI.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

Juciymmza «Pu3nyecKkue CBOMCTBA HAHOCTPYKTYP M HAaHOCTPYKTYHPOBAHHBIX MAaTE€PHAIOB)
npeJHa3HayeHa JUIsi CTYJEHTOB O4YHOW (opMbl OOy4yeHHs IO HampasieHHo noarotoBku 11.03.04
DNEeKTpOHUKAa M HAHOAIEKTPOHHMKA, 7 cemecTpa, 4 Kypca M OTHOCUTCS K JUCLUIUIMHAM IO BHIOOpPY
BAPUATUBHON YaCTH.

OcHOBOW 1)1 U3y4Y€HHUS JaHHOU AVCLUIIIMHBI ABISIOTCS KypChI:

o  «XuUMHA»,
e «Marepuansl 3JIEKTPOHHON TEXHUKWY,
o «TepmoanHaMuKka Mex(ha3HbIX IPAHUI] B MAKPO U HAHOCUCTEMAaX»

Kypc «®usnueckue CBONCTBA HAHOCTPYKTYp U HAHOCTPYKTYPUPOBAHHBIX MAaTEpPHAIIOB
HeoOXoauM sl (OpMUPOBaHUS YIIyOJEHHBIX 3HAHUW NpPHU MOATOTOBKE CIEIUAIMCTOB B 00NacTH
COBPEMEHHBIX HAHOTEXHOJIOTHH, MaTepHallOBeIeHUs, B TOM 4HCJE TMONy4YeHUS (YHKIMOHAIBHBIX
HaHOMAaTepHaJIoB.

3. TpeboBaHus K pe3yJibTaTaM OCBOEHMSI JUCHUNIMHBI
[Tporiecc wu3ydeHUs IOUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHHE »JJIEMEHTOB CJEIYIOIINX
komneTeHuii B cootBeTcTBUU ¢ PI'OC BO u OITOIT BO 1o ganHOMY HaInpaBJICHUIO MOJTOTOBKH:
MKC-1. CriocoOeH CTpoUTh MpOoCTeiine PU3NISCKUe U MaTeMaTHYECKUE MOJICITH IPUOOPOB, CXEM,
YCTPOWCTB U YCTAHOBOK 3JIEKTPOHUKH U HAHOJJIEKTPOHUKH PA3TMIHOTO (PYHKIIMOHAIBHOTO Ha3HAYCHUS, &
TaKKe UCIIOJIB30BaTh CTAHIAPTHBIC IPOTPAMMHBIE CPEACTBA UX KOMITBIOTEPHOTO MOJICITUPOBAHHMS
MNKC-B.1.1.CriocobeH cTpouTh (PU3HYSCKUE B MATEMATUYCCKUE MOJICTN MOJICNICH, Y3II0B, OJIOKOB
MKC-B.1.2. CiocobeH moyb30BaThcsi METOJaMU KOMITBIOTEPHOTO MOJAEIUPOBAHHS
B pe3ynbTaTe 0CBOCHUS AUCIUIIIIMHBI CTYJEHT JOJDKEH:
3HaTh:
® [UCTOPUIO OTKPBITHS, OCHOBBI CHHTE3d, CTPOEHHUE U CBOMCTBA HAHOMETEPHAJIOB, a TAKKE
COBpPEMEHHBIE HAMPABIICHUS IPUMEHEHHSI HAHOTEXHOJIOTHH;
e (u3uUecKre OCHOBBI METOJOB aHaM3a (GU3UKO-XUMHUUYECKUX CBOWCTB HAHOMETEPHUATIOB U
MX BO3MO>XHOCTH.
YmMmerb:
® TMPUMEHATH I[IOJyYCHHBIE 3HAHUS /IS pEIICHUs NPAKTHYECKUX 3aJad B o01acTu
pa3paboTKu HAHOTEXHOJIOTHYECKOTO 000y I0BaHUSI.
Baaners:
® HaBbIKAMM aHalW3a  (PU3UKO-XMMUYECKMX CBOWCTB HAHOMETEPHAJIOB  METOJaMU
HU3KO3HEPreTUYECKOM AJIEKTPOHHOM CIIEKTPOCKOIMU U 30HI0BON MUKPOCKOIIUH.
IIpuoGpecTH ONBIT AEATETHHOCTH:
e B 00JacTu MOAECITUPOBAHUS (DU3NIECKUX TIPOIIECCOB SISl HAHOPA3MEPHBIX O0OBEKTOB.

4. Conep:kanue M CTPYKTYpa JMCHHUIIIHHBI

Ta6mmma 1. CoaepkaHue TUCITUTITMHBI
| Ne | HaumeHoBaHue pa3jiesa | Copep:xanue pasaena | dopma
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TEKYIIero
KOHTPOJIA

1. Mertoanl cuHTE3a
HaHOMAaTEPHAIIOB

OcCHOBHBIE TOHATHS HAHOTEXHOJIOTHA
Knaccudukanus nHanomarepuanos
KBanToBo-pazmepHbie 3(HEKTH U UX BIUSHUE
Ha CBOWCTBAa HAHOMATEPHAIOB

PaznuuHble METOIBI MTOTyYSHHUS HAHOIIOPOIIIKOB
CuHTE3 YrIepoJHbIX HAHOMAaTEePHUAJIOB.

JP,K, T

2. Mertonl aHaIU3a
HaHOMAaTEPHAIIOB

OcobeHHOCTH H3YYEeHUs HAHOMATEPHAaJIOB
DJIEeKTPOHHBIC ¥ MOHHBIE METO/IbI AaHAJIH32
JudpakimoHHbIe METO/I aHATTN3a
PentrenoBckue MeTozpI aHaM3a
30H0Basi MUKPOCKOTIHSL.

JIP,K, T

3. | [Ipumenenue
HaHOMAaTepHAJIOB U
HaHOTEXHOJIOT U

VYHUKanbHbIE CBOMCTBA U IPUMEHEHUE
HAaHOMAaTEepHaJIOB

[TpuMeHeHue yriiepoAHbIX HAHOTPYOOK B
KOMIIO3UTaxX

Hcnonbp30BaHue yriiepoIHbIX HAHOMATEPHUAIIOB B
(YHKIMOHAIBHBIX YCTPOHCTBAX SJIEKTPOHUKU
IIpuMeHeHne COBpEMEHHBIX HAHOMATEPHUAJIOB B
MEIUILIMHE.

JIP, K, T

CTpyKTypa TUCHUNIHHBI

Tabmuna 2. Obuas TpyA10eMKOCTh TUCIUILUIMHBI COCTABISIET 5 3aueTHbIie equHuIbl (180 yacos)

TpyaoeMKoCTb, Yachl

Bu pagoryt 7 cemecTp Bceero
O01masi Tpy10eMKOCTh (B 4acax) 180 180
KonraktHas pa6ora (B yacax): 70 70
Jlexumonnsie 3ansatus (J1) 28 28
[IpakTnueckue 3anstus (I13) - -
Cemunapckue 3austus (C3) - -
JlabopaTopHbie padoTsl (JIP) 42 42
CamocrosiTesibHasi padoTa (B yacax): 83 83
Pacuetno-rpaduueckoe 3ananue (PI°3) - -
Pedepar (P) - -
Occe (D) - -
Kontponbras padota (K)
CaMOCTOSTEIbHOE H3YUCHHUE Pa3IeI0OB/TEM 27 27
Kypcoas pabora (KP) / Kypcoroii nmpoekt (KII) (KP) - -
IloaroToBKa M MPOXOXKIAEHNE IPOMEKYTOUYHOMH ATTECTAIUH
Buj npoMe:KyTOYHOI aTTecTaluu 9K3aMEeH 9K3aMeH

Jleknusi -ycTHOE MOCII€OBAaTENIbHOE H3JI0XKEHHUE TEOPETHUECKOro Marepuana yd4eOHOro Kypca,
o0ecrnieunBaroliee eIOCTHOCTh U 3aKOHYEHHOCTh €r0 BOCIPHUATHS CTyJeHTaMU. JIekuuu BeayTcst CTporo
[0 IUIaHy, HO IMpeayCMaTpUBAIOT HEKOTOpOe BpeMs Ha Oosiee MOAPOOHOE H3YyUEHHE HENMOHATHBIX
Jlekuum TOpPOBOAATCA € MPUMEHEHHEM  MYJIbTUMEIUMHBIX
(mpe3eHTaIMs], HHTEPAKTHUBHAS MOJIEJNb, BUJCOMATepHalbl O TeMe JIeKUUH) As Oosee 3PHEeKTUBHOIO

CTYJICHTaM  pa3JIeiioB.

BOCHPUATHUS CTyJeHTaMH UH(popmanuu (hopMyil, yepTeken, Moenei).

Jlexnus BKIIIOUaeT B ceOs:

e 0000IICHNE TIOMYYEHHBIX paHee Pe3yIbTaToOB (TP HEOOXOIMMOCTH)
e (GopMyIMpOBAaHKE TEMBI JCKIIUHU, IS U 3a7a49 €€ U3yUeHUs
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BBOJHAas 4aCTb

OCHOBHas 4acCTh JICKIIMU

KpaTKHUEC BBIBO/JIbI MO U3YUYCHHBIM pas3acjiaM
06CY)K}16HI/Ie BBIBOJIOB U OTBETHI HA BOIIPOCHI CTYJCHTOB

Taonuma 3. JIeKIMoOHHbBIE 3aHATHS

Ne n/m Tema

| OcCHOBHbIE NOHATHSI HAHOTEXHOJIOTHH.

2 Knaccudukaims HaHOMaTepUuaIoB

3 KBantoBo-pasmepHbie 3¢ (heKThl 1 UX BIHSIHHUE HA CBOMCTBA HAHOMATEPHAJIOB

4 PaznuunbIe METOIBI TOJTYYEeHHSI HAHOTIOPOIIIKOB

5 CuHTe3 yriaepoaHblX HAHOMAaTepHaJIOB

6 Oc0OEHHOCTH M3YUYEHUs HAHOMATEPHAJIOB

7 DJIEKTPOHHBIE M MOHHBIE METO/IbI aHAJIN3a

8 JundpakimoHHble METOI aHAIH3a

9 PeHTreHoBCKHE METOIbI aHAJIHN3a

10 30H10Basi MUKPOCKOMHSI

11 YHUKaJIBbHBIEC CBOMCTBA M IPUMEHEHNE HAHOMATEPHAJIOB

12 [TprMeHeHre yriaepoIHbIX HAHOTPYOOK B KOMIIO3UTAX

13 Hcnonb30BaHue yriepoIHbIX HAHOMATEPHUAIOB B (PYHKIIMOHAIBHBIX YCTPOMCTBaxX
AIEKTPOHUKHU

14 [IpuMeHeHrne COBpEMEHHBIX HAHOMATEPUaJIOB B MEAUIIMHE

[Tpaktuueckue 3ansaTust (CeMUHApPCKUE 3aHATHS) HE IPEAYCMOTPEHBI TPOrpaMMOoit

JlaGopaTopHoe 3aHsiTHe — opMa yUueOHOTO 3aHATHUS TIPU KOTOPOU CTYACHT MO PYKOBOJCTBOM
npernoaBaTessi MPOBOJUT €CTECTBEHHBIC WM HMMHUTAIMOHHBIE SKCIIEPHUMEHTHl WM ONBITHl C IENBI0
MOJTBEPXKIICHHUSI OTACIBHBIX TEOPETHUECKUX IOJIOKEHUH HM3y4aeMoil JHCIUIUIUHBI, TpuoOperaeT
NPaKTUYeCKHe HAaBBIKM PAa0OTHI C JIAOOPATOPHBIM O00OpYIOBaHHE, W3MEPHUTENBHOW ammaparypoi |
BBIUUCIIUTENILHOW TEXHUKOW. JlabopaTopHble 3aHSATHS MPOBOIATCS C TNPUMEHEHHEM HAy4YHO-
HCCJICIOBATEIILCKOTO 000pyaoBaHus B Jiabopatopuu (us3uku moBepxHoctu KBI'Y m ¢ nmpuMenenuem
UMHTAIMOHHOTO MOJISIIMPOBAHUS (PH3HMUECKUX MPOIIECCOB B KOMIBbIOTEPHBIX Kiaccax KBI'Y.

JlaGopaTopHas paboTa BKIIOYAET B ceOs:

® UHCTPYKTaX IO TEXHUKE OE30MaCHOCTH
BBOJIHYIO 4acTh
3HaKOMCTBO C OIHCaHUEeM Ja0opaTOpHOI paboThI
JIOTIYCK K BBIIIOJTHEHUIO JIA0OpaTOPHOU paboThI
BBHITIOJTHEHHE JTA0OPAaTOPHOU PabOThI
aHanu3 1 06paboTKa pe3ynbTaToB
MOJITOTOBKA OTYETA T10 JIabopaTopHOU paboTe
NpeCTaBICHUE U 3alUTa OTYETa

Tabmuna 4. JlabopaTopHbIie pabOTEHI.
Ne i/ Tema
1 KomneioTepHoe MoienrpoBaHie B3aUMOJICHCTBUSL HAHOYACI U 00beMHOM (pa3bl.
O06paboTKa FIKCIIEPUMEHTAJIBHBIX JIAHHBIX C MOMOIIIBIO nakera Origin
O6padoTka CTM m306paxenuii u noctpoeHue 3D npodusist MOBEPXHOCTH
H3mepenne  MOBEPXHOCTHBIX  CBOMCTB  (DYHKIIMOHAIBHBIX  HAHOCIOCB  METOIAMH
HU3KOIHEPTreTHUECKOW DIICKTPOHHOMN CIIEKTPOCKOIHUHU

AN




CamocTosiTe1bHOE H3y4YeHHE pPa3/iesOB AUCHHMINUIMHBI - OPraHU3YEeTCs C LEJbI0 Pa3BUTUSA
HaBBIKOB pPabOThl ¢ Y4eOHON W HaydHOH JUTEepaTypod, BBHIPAOOTKH CIIOCOOHOCTHM BECTH HAYYHO-
UCCIICIOBATEIbCKYI0 pPaboTy, a Takke Uil CHCTEMAaTH4YeCKOro M3Y4YeHUs AUCHUIUIMHBL [Ipu
CaMOCTOSITEIBHOM HW3Y4YEHUHM pa3/IeJOB CTYIAEHThl MOTYT IMOJb30BAaThCSl BO3MOXKHOCTSMHM 3JIEKTPOHHO-
oubnmoreunoit cpenpl KBI'Y 1 OTKpBITBIMU HCTOUHUKAMU B ceTH VIHTepHeT.

CamocrosTenbHOE H3y4EHUE Pa3/iesioB JUCIUIUIMHBI BKIIFOYAET B ceOsl:

® 3HAKOMCTBO C TEMOM

®  CaMOCTOSATENIbHBIA MOUCK U aHAINU3 HH(POPMAIIUU TI0 U3y4yaeMoi TeMe

e 00CyXKAEHHE C IpenojaBaTeIeM TeMbl B CBOOOJHOE BpeMs (B TOM YHUCIIE C MOMOILBIO
JMYHOTO caiiTa MpenoAaBaTes U COUUAIbHBIX CeTei)

® [OJrOTOBKA KPaTKOro JOKJIaJa 1o TeMe (IIp1 HE0OXO0IUMOCTH)

TaGJII/IL[a 5. CamocToATEIRLHOC HN3Yy4YCHHUC pa3aCJI0B JUCIHHUITIMHBI

Ne ni/m Bonpockl, BBIHOCHMBbIE HA CAMOCTOSAITE/IbHOE H3yUeHHe
1. [IpoMBbILITIEHHBIE METObI CHHTE3a HAHOIIOPOILIKOB
2. BrusiHue ycioBmii CHHTE3a Ha CBOWCTBA YIIIEPOIHBIX HAHOTPYOOK
3. Hanomarepuaibl B mepCeKTUBHBIX HAPABIECHUSIX IEKTPOHUKHU (OMTOIIEKTPOHUKA,

KpUO3JIEKTPOHUKA U KBAHTOBBIE KOMIIBIOTEPHI)

5. OueHo4yHbIe MaTePHAJIBI JAJI TEKYLero U py0e;KHOro KOHTPOJIsl yclleBaeMOCTH

KonnokBuym — cobecefoBaHue mpernogaBareiss ¢ 00ydaroluMCs ¢ LENbI0 KOHTPOJIS TIyOHHbI
YCBOEHHSI TEOPETUYECKOro marepuaia. KojlOKBUYM NPOBOAUTCS B COOTBETCTBUU C IOJIOKEHHEM 00
0aJUIbHO-PEUTUHIOBOI CHCTEME aTTeCTallMi O0YyYaroUIUXcs 0 00pa30BaTeIbHbIM NIPOTrPAMMAaM BBICLIETO
o0Opa3oBaHus — IporpaMMmaM OakajiaBpuata, porpaMmamM CleUaluTeTa U IMporpaMMaM MarucTparypsl
Kabapauno-bankapckoro rocygapcrseHHoro yuusepceurera uM. X.M. bepoekosa (https://kbsu.ru/).

KonnokBuym BKiIIOUaeT B ceds:

® BBOJHYIO YacTb
e pazjgady BONPOCOB CTYJEHTaM
BpEMs Ha CaMOCTOSITEIbHYIO IIOATOTOBKY
OIIPOC CTYJIEHTOB
OLICHKY OTBETOB
orjalleHue pe3yiabTaToOB KOJJIOKBUYyMa

Bonpocebl, BBIHOCHUMbIE HA KOJIJIOKBHYM:

1. Knaccudukaius METOI0B MOTY4YSHHUSI HAHOMATEPUAIOB.

2. HaHOIJIEHKU ¥ METOJbI UX MOJYYEHUS.

3. MexaHnuveckue MeTobl MOJIyYeHUS] HAHOTIOPOIIKOB.

4. Xumudeckoe napoda3zHoe ocaxiacHHe.

5.2nuTaKkcuanbHbIil pOCT HAHOIICHOK.

6. [TomyuyeHue HAaHOMOPOILIKOB METOJIOM pa3Moia.

MeToanuyeckue yKazaHus K KOJUIOKBUYMY:

B xoHIIE Kax 1011 JIEKIHUH 10 TUCIUIUIMHE CTYJIEHTAM 03BYUYHBAIOTCS KOHTPOJIbHBIE BOIIPOCHL. [Ipu
MOJIMOTOBKE K KOJUIOKBHYMY HEOOXOJUMO MpopadoTaTh M3yueHHbIC BOMPOCHl. OCHOBHBIM MaTepHAIOM
JUISL TIOATOTOBKU SIBJISIETCS. KOHCIIEKT JIEKIIMN M OCHOBHAS JIMTEPATypa MO JTUCLUIUINHE.

Kpurtepun onneHnBaHus KOJIOKBHYMA:

® SICHOCTb, YETKOCTb U JI0KA3aTEIbHOCTh U3JIOKEHHUSI OTBETOB HA BOIPOCHL;
® BJIAJICHHE CIECHUAIBHBIMU TEPMUHAMM;
® CHCTEMHOCTb 3HAHHH 110 TEMaTHKE



Jlok1a He IPeayCMOTPEH IPOrpaMMOi
Pedepar He mpenycMOTpEH pOrpaMMon

TecTupoBanue — METOJ aBTOMATHU3MPOBAHHOW JUArHOCTHUKU YCIEBAEMOCTH OOYyYaIOIUXCS,
MO3BOJIAIOIINN C TMOMOIIBI0 KOMITBIOTEPHONW TEXHHKH W CHEIHAILHOTO MPOTPAMMHOIO OO0ECIICUCHUS
MPOBOAMTH OMPOC TPYIIILI CTYACHTOB. TeCThl MPOBOJSATCS B COOTBETCTBHH C IMOJIOKEHHUEM 00 OallibHO-
PEUTHHTOBOW CHCTEME aTTeCTallud OOYYaroIIuXCs IO 00pa3oBaTENBHBIM IPOTPAMMaM  BBICIIETO
oOpa3oBaHus — mporpaMmamM OakanaBpuara, MporpaMMaM CIEIUAIUTETa U IporpaMMaM MarucTpaTypbl
Kabapauno-bankapckoro rocymaapcrsenHoro yHuBepcuteta uM. X.M. bepoexona (https://kbsu.ru/). Ilo
TUCIUIUTMHE CO3MaH (OHJ TECTOBBIX 3aJaHU i KOHTPOJIs B KOMIBIOTEpHOW (opme, Tekyien
YCIEBaeMOCTH CTyAEHTOB. [10NHBIA TIepedeHbh TECTOB MPUBOAMUTCS B OaHkKe TecToBBIX 3amaHuii KBI'Y.
JocTyn k Tectam peanu3oBaH Ha caiite nHpopmaronHoi cuctemsl KBI'Y (http://open.kbsu.ru/).

MeTtoauyecKkue yKa3aHusi K TECTHPOBAHHIO:

B KoHIIe Ka)XA0¥ JEKINH 110 JUCHIUTUTHHE CTyIEHTaM 03BYUHBAIOTCS KOHTPOJIbHBIE BOPOCHL. [Ipu
MOJITOTOBKE K TECTHPOBAHMIO HEOOXOIUMO TpOopadoTaTh W3YyYECHHBIC BOMPOCHL [IpW TOATOTOBKE K
TeCTaM HEOOXOJAUMO YUYUTHIBATH CTPOTOE OTPAHUYCHHE 110 BPEMEHU TECTUPOBAHMUS.

Kpurepun onieHUBaHHUS TeCTHPOBAHMSA:

Pesynbpratel TectupoBanms. KomudectBo OamioB = 5*P/V, P - KkoiauuecTBO NpaBUIBHO
OTBEYCHHBIX TECTOB 1O TeMe, V — KOJIM4ecTBO BompocoB 1o Teme (V=20-30).

OOpa3ubl TeCTOBBIX 3aJaHMIL:

I: T3 MNe |

S: IlonyueHue HaHONIEHOK 3a CUem NAAZMOXUMUYECKO20 NPOYeccd, UCNONb3YeMO20 01 NOYYEeHUs
BbICOKOYUCTBIX MEEPOLIX MAMEPUATO8:

+: Xumuueckoe napogpasnoe ocadxcoenue

-: Monexynsapno-nyuesas snumaxcus

-: Memoo mepmuueckoeo ucnapenus 6 axKyyme

-: Memoo macnemponnozo pacnvinenus

I T3 Ne 2

S: Onumaxkcuro denam na 2 suoa:

-: Aemosnumaxcus u KAHMoBas SNUMAKCUs

+. I'emeposanumaxcus u 20MOINUMAKCUS

-: Hugpgpysuonnas u 6e30ugysuonnas

-: Xumuueckas u nexumudeckas

I: T3 Ne 3

S: Pacnvinenue mamepuana mMuieHu-kamooa npu e2o 6omoapouposke uoHamu pabouezo 2asd,
00pasyIOWUMUC 8 Niazme maerwe20 paspaod, 6030yiHc0aemMo20 6 CKPeUjeHHbIX INEeKMPUYECKOM U
MACHUMHOM NOJIAX — IMO MEmOoO:

- Xumuueckoe napoghasznoe ocasxicoenue

-: Monexynsapuo-nyuesas snumaxcus

-: Memoo mepmuueckoeo ucnapenus 6 axKyyme

+.: Memoo macnemponnozo pacnwvinieHus

3agaHus 1A NPAKTHYECKUX U JIa0OPATOPHBIX 3aHATHI.

Onenka 1a0OpaTOpHBIX pPabOT MPOBOAMUTCS B COOTBETCTBUM C IOJIOKEHHEM 00 OabHO-
pelTUHrOBOM cucTeMe aTTecTauud OoOydalomuXxcsi MO 00pa3oBaTENbHBIM IPOrpaMMaM  BBICIIETO
o0Opa3oBaHus — IporpaMMmaM OakajiaBpuata, MporpaMmamM CleUaluTeTa U MporpaMMaM MarucTparypsl
Kabapauno-bankapckoro rocymapctBeHHoro ynuBepcutera uM. X.M. bepOekosa (https:/kbsu.ru/).
3amaHus Ui J1a0OpaTOPHBIX 3aHATUI NMPUBEACHBI B OMUCAHUAX JTAOOPATOPHBIX PabOT, TOCTYNMHBIX Ha
caiite napopmarmonHoi cucrembl KBI'Y (http://open.kbsu.ru/).

MeTtoauyeckue ykasaHusi K JJaDOpaTOpHBbIM padoTam:



[Tpu moxaroroBke k 1abopaTopHOi paboTe HEOOXOAMMO MOBTOPUTH COOTBETCTBYIOIIME Pa3/ieibl B
KOHCIIEKTE JIEKIIMH M MOoAPOOHO O3HAKOMUTCSI C OMHcaHueM JiabopaTopHoi pabotel. [Ipu mposenenuun
U3MEpEeHUl HEOOXOJMMO CIEANUTh 3a YCIOBUSAMH M3MEPEHMH W TpU HEOOXOJUMOCTH IOBTOPSTH
HeKoTopble U3 HHUX. llpu cpaue ordyera HEOOXOAMMO CTPOTO ClEAOBaTh TPeOOBaHMUSIM K OTYETaM,
NPUBEJCHHBIM B ONMCAHUU Ja00paTOPHOM pabOoTHI.

Kpurepuu oueHuBanus jJ1adopaTopHbIX padoT:

® [IOHMMaHME LENU U 3a]a4 paboThl

e JIONYCK K paboTe (MOHMMaHUE TEOPETHYECKUX OCHOB METOJ1a U3MEPEHHUS)

e BBINOJIHEHHE NU3MEPEHUH 1 00paboTKa Pe3yIbTaTOB (TOYHOCTh U3MEPEHUIN)

e oTueT W 3ammTa JabopatopHOM paboThl (YMEHHE aHAIW3UPOBATH PE3YJIbTATHI
HKCIIEPUMEHTAIBHBIX U3MEPEHUN U MPE/ICTABIIATh OTYETHYIO JOKYMEHTAIUIO)

IIpomexyTouHas aTTecTANMA

3aver - Qopma mMpoBepKH 3HAHUM U HABBIKOB CTYACHTOB, MOJYYEHHBIX BO BpeMS KOHTAKTHOM
palboThl, a TakXke OOS3aTENbHBIX CAMOCTOSTEIBHBIX paboT. 3adyeT NPOBOJUTCA B COOTBETCTBHU C
MOJIO’KEHHEM 00 OaJuIbHO-pEeHTHHIOBOM cHCTeMe arTecTali oOydaroluxcs IO 00pa3oBaTelbHBIM
nporpaMMaM BBICIIET0 00pa3oBaHMs — MporpaMmaMm OakajaBpuaTa, MporpaMmaM CIHelHaIuTeTa |
nporpamMmmaMm Maructparypsl KaGapauno-bankapckoro rocynapcTBeHHOTO YHuBepcuTera uMm. X.M.
bepbexosa (https://kbsu.ru/).

CnHcoK BONPOCOB, BLIHOCHMBIX HA 3a4eT:

1. Knaccudukarms HanoMmarepuaion

2. Knaccugukamuys MeTo0B norydeHusi HaHOMaTepruaioB

3. Xumuyeckoe napadazHoe 0CaxICHUE

4. MounekynspHO-Ty4eBast SIUTAKCHUS

5. MexaHu3Mbl pocTa HAHOIUIEHOK IIPH AIIUTAaKCHH

6. MeTto TepMUYECKOTO UCTIAPEHHS] B BAKYYyME

7. OnuTakcus U3 ra3oBoi (asbl

8. [TonmyyeHre HaHOMIOPOILIKOB METOAOM pa3zmMoJia

9. BubpanmoHHbIe METO/] U3MENTbUEHHS

10. [loydyeHne HaHOMATEPUAIIOB SJIEKTPUYECKUM B3PBIBOM IIPOBOTHUKA
11.  Bakyym-cyOnuMarioHHasi TEXHOJIOT S

12. CkaHupyromas 30H1aBasi MUKPOCKOITHS

13.  IlpocBeunBaroiiast 3IEKTPOHHAS CIIEKTPOCKOIIHS.

14. VYraepoaHble HAHOPTYOKH U METOJIbI X TOJTyUEHHSI.

15.  3omp-rens MeTox.

16. WNHTeHcuBHas miacTudeckas nedopmMartusi.

17.  Meroa KOHTpOJIMPYEMON KpUCTAUTU3AIMN U3 aMOP(HOTO COCTOSHHUSL.
18. Crekanue o JaBJICHUEM.

19. ['maposkcTpysus.

20. MeTobl KOHCTPYUPOBaHUSI HAHOOOBEKTOB.

21.  llpuHumn caMmoOpraHM3aLuy. IPY BEIPALMBAHUN HAHOCTPYKTYP
22. KBaHTOBOpa3MepHBIE CTPYKTYPBI.

MeToanyeckue ykasaHus K 3a4ery:

Ha 3auere nposepsieTcs chOpMUPOBAHHOCTD 3HAHUI MO AUCHUILINHE B 11e0M. [Ipu moaroroBke k
3a4eTy HeoOX0IMMO MPOpadboTaTh BCE U3YUEHHBIE pa3/ieibl JUCIUILINHBI, B TOM YHCIIE U BHIHECEHHbIE HA
CaMOCTOSITENIbHOE M3ydeHue. OCHOBHBIM MaTEpHUajOM JUIsl MOJATOTOBKHU SBJISETCS KOHCHEKT JEKUUN U
OCHOBHas JINTEpaTypa Mo AUCIUILUIMHE.

Kpurtepun onennBanus 3auera:

® SICHOCTb, YETKOCTb U JJOKA3aTEIbHOCTD U3JI0KEHUS OTBETOB Ha BOIPOCH;
e BJAJICHHE CNIEIUAIBHBIMA TEPMUHAMU;



® CHCTEMHOCTbH 3HAHHH 110 TEMaTHKE JAUCHUIIIMHBI B ICJIOM

6. MeToguyeckue MaTepuaJbl, onpeae/siioniue Npoueaypbl OeHMBaHUS 3HAHUI, YMEHUH,

HABBbIKOB H OIIBITA J€ATECJIBbHOCTH

Ta6ymia 6. Pe3ynpTaThl 0CBOSHUS YU€OHON AMCITUIUIMHBI, TIOJICKAIIHE TPOBEPKE

Pe3yabTaThl 00y4yeHust
(KOMIIeTEeHIIUN)

OcHOBHbBIE TOKA3aTeJIU OLEHKH
pe3yJbTATOB 00yUYeHHsI

Buja ouenounoro
MaTrepuajia

CnocoO6HOCTD K
caMOOpraHu3aluu U
camoo0OpazoBanuto (OK-7)

[Tnanupyet coOCTBeHHYIO paboTy B
paMKax caMmooOpa3oBaHHUsL.
Vcnonb3yeT pe3yabTaThl
camMo00pa3oBaHus AJIsl PELLICHUS
npodeccroHaIbHbIX 3ajay.
[Tonnmanue 3HaueHUs
camMo00pa3oBaHMs IS
poecCHOHALHOM IS TEIILHOCTH.
Hcnons3oBanue pe3ynbTaToB
camoo0pazoBaHus B

PO ECCUOHAIBHON e TETHHOCTH.
YMeHue TIIaHUPOBATh U PEaTU30BBIBATh
IJ1aH pabOThI.

Konnoksuym
Beinonuenue
71a00paTOPHBIX padOT
TectupoBanue

CrocoOHOCTh BBISIBIISITH
€CTeCTBCHHOHAYYHYIO
CYIIHOCTB ITPOOIIEM,
BO3HHKAIOIIUX B XOJIC
npodecCHOHATBHOM
JICSITEIIBHOCTH,
NPUBJICKATh IS MX
pelIeHuUsI
COOTBETCTBYOIIHH
(hM3UKO-MaTEeMaTHYECKUN
arnmapart (OIIK-2)

3HaeT WCTOPUIO OTKPBITHSA, OCHOBBI
CHHTE€3a, CTPOEHHME M  CBOICTBa
HaHOMETEPHAJIOB, a TaKXKe
COBpPEMEHHBIE HarpaBJICHUS
MIPUMEHEHUST HAHOTEXHOJIOTHIA

YMeeT NPUMEHSTh MOJIy4eHHbIE 3HAHUS
JUISL pelIeHUs] TPAKTHUYECKUX 3agad B
obnactu pa3paboTKu
HAaHOTEXHOJIOTHYECKOTO 000y IOBAHNUS;
VYmeer JIOTHYECKHU MBICJTUTb,
OIepPUPOBATH c a0CTpaKTHBIMU
O00bEKTaMH H OBITh KOPPEKTHHIM B
ynoTpedaeHun MaTeMaTHYeCKUX
MOHATHI ¥ CHMBOJIOB JUISI BBIPQKCHUS
KOJIMYECTBEHHBIX M  KAa4eCTBEHHBIX
OTHOIIICHHIA;

Bnageer TepMuHoOmoruen, Merogamu
pelieHuss ~ CHUCTeM  JIMHEWHBIX |
anredpanvecknx ypaBHEHMI, OCHOBaAMH
BEKTOPHOM anreOpbl M aHAIUTUYECKOU
reOMEeTpPHH, MeTOJIaMHU
i epeHInaNbHOTO  HHTETPAIbHOTO
UCYMCIICHUS, METOJaMH HCCIICIOBAHHUS
GYHKIMM W TOCTPOCHHS TpaduKoOB,
MeTOJIaMU pelieHus
i GepeHInaTbHBIX ~ YPaBHCHUH |
CHUCTEM,;

Konnoksuym
Brinonuenue
1a00paTOPHBIX pabOT
TectupoBanue

Croco0OHOCTE
apryMEHTHPOBaHHO

3HaeT (U3NYECKHUE OCHOBBI METOOB
aHayn3a (U3MKO-XMMUYECKUX CBOWCTB

Komnoksuym
Brinonnenune
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BBIOUpATh U HaHOMETEPHUAJIOB U UX BO3ZMOMXHOCTH. n1abopaTopHBIX paboT
Ppcanu30BBIBATh HA e Braaeer HaBbiKaMu aHaiu3a (UBHKO- Tectuposanue
npakTHKe YPPEKTUBHYIO XUMHUYECKUX CBOICTB HaHOMETEPUAJIOB

METOJIUKY METOJITaMHU HU3KOIHEPTreTHIEeCKON
IKCIIEPUMEHTATHHOTO AJIEKTPOHHOMN CHEKTPOCKOITUHI "

UCCIIEJIOBAHUS 30HI0BOM MHUKPOCKOTIHH.

mapaMeTpoOB U e lIMeeT OmBIT AEIATEILHOCTH B 0O0JIacTH

XapaKTEPUCTHK IPUOOPOB, MOJCIIMPOBAHUS (buznueckux

CXEM, YCTPOUCTB 1 MIPOLIECCOB TUISI HaHOPa3MEPHBIX

YCTaHOBOK AJIEKTPOHUKH U 00BEKTOB.

HAHOAJICKTPOHUKHU

Pa3IUYHOTO

(YHKLIMOHATBHOTO

HazHaueHus (I1K-2).

O1neHOYHBIC CPENCTBAa JUISI KOHTPOJIS 3HAHUH CTYIEHTOB IO JTUCIMIUIMHE OIPEIENSIOTCS B
COOTBETCTBUU C yUEOHBIM IIIAHOM 00pa30BaTEIbHON MPOrpaMMBbI M B COOTBETCTBHH C TIOJIOXKEHHEM 00
0aJNTbHO-PEUTHHTOBOM CHCTEME aTTeCTallui 00YYaroIIUXCs 0 00pa30BaTEIbHBIM MPOrPaMMaM BBICIIETO
oOpa3oBaHus — mporpaMmamM OakanaBpuara, mporpaMMaM CIEIUAIUTETa U IporpaMMaM MarucTpaTypbl
Kabapauno-bankapckoro rocygapcrBeHHoro ynuepcurera uM. X.M. bepoekona (https://kbsu.ru/). IIpu
aTTecTallid OOYYalONIMXCs OICHWBACTCS KA4eCTBO pabOThI HA 3aHITHUSX, YPOBEHb IOJATOTOBKH K
CaMOCTOSITEIIbHOU JICATEIIbHOCTH M KAUYECTBO BBHIITOJHEHHUS 3aaHUH.

7. YueOHO-MeTOAMYIEeCKOe o0ecIeyeHne TUCIUIIINHBI

OcHoBHas JuTEpaTypa

l. DU3HKO-XMMHUYECKHE OCHOBBI HAHOTEXHOJIOTUH [DNEKTPOHHBINA pecypc]: METOANYECKUE YKa3aHUs
/ . — DIJEeKTpOH. TeKCTOBbIC naHHbIe. — Kazanb: KazaHCckuil HallMOHATIBHBIN UCCIIEI0BATEIbCKUI
TEeXHOJIOrMueckui yumusepcuter, 2016. — 64 c. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/63530.html — 3BC «IPRbooks».

2. Adonckuii A.A. DIEKTpOHHbIE W3MEPEHUS B HAHOTEXHOJOTHAX WM B MHKPOAIIEKTPOHHUKE

[DnexTponnsiil pecypc] / A.A. Adorckuii, B.I1. JIpsiIkoHOB. — DJIEKTPOH. TEKCTOBBIC IAHHBIE. —
Caparos: IlpodoOpazoBanue, 2017. — 688 c. — 978-5-4488-0055-9. — Pexum npocrymna:
http://www.iprbookshop.ru/63585.html — DBbC «IPRbooks».

3. Hpo6ot I1.H. Hanosnextponuka [DnekTpoHHBIN pecypc]: yueoHOoe mocobue / I1.H. IpoGot. —
DJEeKTpOH. TEeKCTOBble NaHHble. — Tomck: TOMCKHII rOCyJapCTBEHHBIM YHUBEPCHTET CHCTEM
yIpaBlIeHUs W paauodyekTponuku, 2016. — 286 c¢. — 2227-8397. — Pexum npocrymna:
http://www.iprbookshop.ru/72141.html — 9BC «IPRbooks».

4. PactBopoBa .M. DnexkTpoHrKa M HAHORJICKTPOHUKA [ DIEKTPOHHBINA pecypc]: yueOHoe mocodue /
N.N. PactBopoBa, B.I'. TepexoB. — OJnekTpoH. TekcTtoBele manHble. — CII6.: Cankr-
[TerepOyprckuii TopHbIi yHuUBepcuteT, 2016. — 205 c. — 978-5-94211-763-4. — Pexum
noctyna: http://www.iprbookshop.ru/71712.html — 3BC «IPRbooks».

JlonoTHUTEIbHAS JIUTEPaTypa

1. IT.H. /IpsiuxkoB. YriepoaHbsle HAaHOTPYOKH: CTpoeHue, cBoiicTBa, npumeHenue /ILII. JpsaukoB. —
M.: BUHOM. Jla6opartopusle 3austus, 2006. — 29 c.: ui.
2. HanoHayka W HaHOTEXHOJIOTMM OHIMKIONEIUs cucTeM u3HeoOecneueHus/ Pex. Ocama

O. ABanenbkapum u ap., M., 2010r.
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Burszp I1.LA. OCHOBBI HaHOTEXHOJOTMH M HaHOMAaTepHajoB [DIEKTPOHHBIM pecypc]: yueOHoe
nocobue/ Burssp II.A., CeunyHoBuu H.A.— DnexkTpoH. TEKCTOBbIE JaHHble. — MUHCK:
Bermmiimas mkona, 2010.— 302 ¢.— Pexxum noctyna: http://www.iprbookshop.ru/20108.— 5bC
«IPRbooks».

['pumua B.M., I'pumna C.B. Yriepoansie HaHOTpyOkH. YueOHoe mocobue. — M.: U3a-so MI'TY
uM. H.O. baymana. 2008. -124c.

I'youn C.II., Txaue C.B. I'paden u poxactBeHHble HaHO(OpMBI yriepona. Msa. 2-e. M.:
Kamxnasiii oM «JINBPOKOM», 2012. — 104c.

IMepuoauyeckue u3xaHus
Heopranuueckas xumus ()KypHain)
Konnmounnsliii xxypHan (KypHau)
[TepcniekTHBHBIE MaTepualibl (KypHa)

HNHuTepHeT pecypcesl
Nanotechnology Industries (http://www.nanoindustries.com)
Hanorexnomnoruueckoe coobmectBo «Hanomerp» (http:// www.nanometer.ru)
AHaTUTHYECKUNA TOPTaJI XuMU4Yeckoi mpombiniuieHHOCTH (http://www.newchemistry.ru)
Kypnan «B mupe naykn» (http://www.sciam.ru)
Odunmnansubiit  caiit Kabapnuno-bankapckoro rocyaapcTBeHHOro yHuBepcurera uM. X.M.
bepbexona (https://kbsu.ru/)
[Tpoekt «OTtkpoIThlt yHUBEpcuTeT» KBI'Y (http://open.kbsu.ru)
Onextponnas oubnuorexka KBI'Y (http://lib.kbsu.ru)
OnexktponHo-OubmoTeunas cucrema IPR Books (http://www.iprbookshop.ru)
OBC "Koncynbrant crygenra” (http://www.studentlibrary.ru/)

10 Hayunas snektponnas 6ubnmoreka eLibrary (https://elibrary.ru)
11. Koncynprant mmoc (http://www.consultant.ru/)
12. T'apant (http://www.garant.ru/)

MeTtoauueckue ykazaHus 10 NPOBeIEHUIO PAa3IUYHbIX 3aHATHH
Metoauyeckie  yKa3aHUsT ~OPUBOJAATCS B ONMCAHMM  BCEX  JIaDOpAaTOpHBIX  paboT,

NPEyCMOTPEHHBIX HACTOSIMM KypcoM. JIOCTym K OmMcaHusiM JTabOpaTOpHBIX pabOT peain3oBaH Ha
caifre unpopmanmonnoii cucremsl KbBI'Y (http://open.kbsu.ru/).

8. MarepuaibHO-TEXHUYECKOE o0ecredeHne IUCHUIIUHbI

JIeKIMOHHAslT YacTh Kypca IpOBOJUTCA B ayYIAUTOPHUAX, OCHALICHHBIX IIPOCKTOPOM H

WHTEPaKTUBHON TOCKOM.

JlaGopaTopHbIii MPAKTHKYM CTYJIEHTOB BBINOJIHACTCS B yueOHO-HAy4yHOW J1abopaTopuu U B

KOMIIBIOTEPHBIX KJIacCaX C COBPEMEHHBIM IPOrpPaMMHBIM oOOecrieyeHHeM M BbIXoAoM B HHTepHer.
JlaGopatopus (pM3MKH NOBEPXHOCTH YKOMIUICKTOBAaHA CIEAYIOIIUM 000pYI0BaHUEM:

e H(paKTOMETP MEAJICHHBIX dJIEKTPOHOB;
® JJIEKTPOHHBIN OXKe-CIeKTPOMETP;
IlepeyeHb NPOrpaMMHBIX POAYKTOB:

e IIpoxyxrst MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic Edition
Enterprise) moanucka (Open Value Subscription) Ne V 2123829;

e Kaspersky Endpoint Security Crannaptasiii Russian Edition Ne munensun 17E0-180427-
050836-287-197;

e Academic MathCAD License

e Apxuarop 7z (6ecrutatHoe I10)

e [Iporpamma mist pabotsl ¢ pdf myonukamusimu Adobe Reader (6ecrmatnoe 110);
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e [laker maremarnueckoro anaimsa SMath Studio (6ecrutatroe I10) niaum Maplesoft Maple;

e Cucrema nocrpoenue rpapukos SciDAVis (6ecruatroe 110) mnu OriginPro;

e Cpena pa3paboTku BUPTYaIbHBIX puOoopoB MyOpenLab (6ecrmatHoe [10) wmm NI
LabView.

Cucrema nokanbHoil cetm KBI'Y mpenocraBisger BO3MOXHOCTb OJHOBPEMEHHOM pabOThI
OO0JBILIOTO KOJIMYECTBA IOJIb30BATENECH KAk B JIOKAIBHON CETH By3a, Tak U uepe3 ceTb «MHTepHeT» c
cobmoieHeM TpeOoBaHMH HMH(OPMAIMOHHONW 0€30MacHOCTM M pasrpaHUMuYEHHEeM JocTyna K
UH(pOpMaIIUH.

OneKkTpoHHas MH(POPMALMOHHO-00pa3oBaTeNlbHas Ccpeja OpraHU3alM MO03BOJIAET OCYIECTBHUTH
paboTy oOyJaromuxcs u3 1000 TOYKH JTOCTyIa, B TOM Yncie u3BHe BY3a.

B mensix nOCTYNMHOCTH MOJy4YeHMs BBICIIEro 0oOpa3oBaHUS MO 00pa3oBaTEIbHBIM IPOrpamMMaM
WHBAJIMAAMU ¥ JTUIIAMU C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbsI YHUBEPCHUTETOM 00ECTIEYMBACTCS:

1. AnpTepHaTUBHOI Bepcuel oduumanbHoro caifta B cetu «MHTepHET» A7 c1aboBUAAIINX;

2. IlpucyTcTBHE acCCHCTEHTA, OKa3bIBAIOUIETO 00yUaromeMycs He00X0AUMYIO TOMOIIIb;

3.J1ns1 MHBAJIMJIOB M JIMII C OTPAaHUUYEHHBIMH BO3MOXKHOCTSIMH 3710pPOBBS 110 CIIyXy — 1yOIMpoBaHue
BCIIyX CHpPAaBOYHOW HMH(OpPMAIMM O paclucaHWM Yy4YeOHBIX 3aHATHUH; OOecledYeHue HaJIeKALIMU
3BYKOBBIMH CPE/ICTBAMH BOCIIPOM3BEIEHHUS MH(OPMALINH;

4. J1ns MHBANIMIOB U JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMM 370POBbsI, UIMEIOIINX HapyIIECHUS
OTMOPHO-JIBUTATENILHOIO amiapara, CO3JlaHbl MaTepUalbHO-TEXHUYECKHUE YCJIOBUS, OOECIeYMBAIOIIUE
BO3MOXKHOCTb O€CIIPENSITCTBEHHOTO J0CTYyNa 00y4aroIuXcsl B yUEOHbIE MOMEIIEHUS, O0OBEKTY MUTAHUS,
TyaJeTHble U JApYyrue IMOMELICHUs YHHBEpPCUTETa, a TakXke NpeObIBaHMSA B yKa3aHHbIX MOMELICHUSX
(HamM4Me paclIMpEeHHBIX JBEPHBIX IPOEMOB, MOPYUYHEN U JPYTUX IPUCTIOCOOICHUI).
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JIner u3MeHeHuii (1onosiHeHnii) B padoyeii nporpaMmme IMCHUNIHHBI
«Pu3nyecKue CBOMCTBA HAHOCTPYKTYP U HAHOCTPYKTYPUPOBAHHBIX MATEPHAIOB»
1o HanpasJeHUu10 mMoAroToBku 11.03.04 Di1eKTPOHUKA U HAHOIJIEKPOHUKA
Ha 202 —202_ y4eOHBIi roa

Ne n/m JuemeHT (myHKT) PII/{ Ilepeyenb BHOcUMBIX | IIpumeuyanne
U3MEHEeHUH

OO6cyxaeHa 1 peKOMEHI0BaHa Ha 3aceaHuM Kadeaphl_
AJIEKTPOHHUKH ¥ NU(DPOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH,
MPOTOKOJT Ne OT « » 202 T.

3aBenywommii kadgeapoi / Temes P.I11. /
IMOIIINACH pacmudpoBKa MOITUCH mara
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