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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 COBpeMeHHBIC 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
[Tponiecc wm3yueHHs] IUCHMIUIMHBI HampaBieH Ha (OpMUPOBAHHE 3JIEMEHTOB CIETYIOLINX
komneTeHuii B cootBeTcTBUU ¢ PI'OC BO u OITOIT BO 1o ganHOMY HaInpaBJICHUIO MOJTOTOBKH:
00meKyJIbTypHbIX KoMneTeHuuii (OK):
e CcrocoOHOCTB K cCaMOoOpraHu3anuu u camoodpazoBanuto (OK-7);
o0menpogeccHOHAIbHBIX KOMIIETEHIIM A
® CrOoCOOHOCTH BBISBIIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTH MPOOJIeM, BOZHUKAIOIIUX B X0OJI€
npo(hecCHOHATBPHOW N1eATENbHOCTH, NPUBJEKATh ISl UX PEHICHHUS COOTBETCTBYIOLIUM
¢usuko-matemaruueckuit anmapar (OIIK-2);
npo(ecCuOHATBLHBIX KOMIIETEH NI
e CrocOOHOCTh apryMEHTUPOBAHHO BBIOMPATh U PEATM30BHIBATh HA MpakTHKE 3(PPEeKTUBHYIO
METOJMKY 3KCIIEPHUMEHTAIBLHOTO MCCIIEeIOBAHUS TApaMETPOB U XapaKTEPUCTHK MPHUOOPOB,
CXEM, YCTPOMCTB M YCTaHOBOK OJIEKTPOHMKM W HAHOXJEKTPOHUKH Pa3IU4YHOIO
¢yskuoHanbHoro HazHauenus (I11K-2).

B PE3YIbTATC OCBOCHUA NUCHHUIUIMHBI CTYJCHT JOJIZKCH:
3HaTh:
® HCTOPUIO OTKPBHITHS, OCHOBBI CHHTE3a, CTPOCHHE M CBOWCTBA HAHOMETEPHAJIOB, a TaKKe
COBPEMCHHBIC HAIIPaBJICHUA TPUMCHCHUSA HaHOTeXHOHOFI/II\/'I;
e (usmUecKkre OCHOBBI METOJOB aHaIM3a (U3UKO-XUMHUUYECKUX CBOWCTB HAHOMETEPHUAJIOB U
X BO3MOXHOCTH.
YmMmernb:
® TMPUMEHATH [OJNIyYCHHbIE 3HAaHWS /IS pEIICHHUs NPAKTHYECKUX 3aJad B o01acTu
pa3pabOTKH HAHOTEXHOJIOTHYECKOTO 000Dy I0OBAHUS.
Baaners:
® HaBbIKAMU aHaJinu3a (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX CBOICTB HaHOMCTCPHUAJIOB METOAaMU
HU3KOOHEPTeTHUECKOMN 3JIEKTPOHHOM CIIEKTPOCKOIMU U 30HA0BOI MHUKPOCKOIIHH.

4



IIpunodpecTn onbIT JESITETLHOCTH:
e B 00JaCTH MOJICTHPOBAHUS (PUZUIECKUX MPOIECCOB JJIsI HAHOPA3MEPHBIX 0OBEKTOB.

4. Coep:xkanue U CTPYKTYPa TUCHHUILIMHBI

Ta6muma 1. Coaeprkanue TUCHUTUIIMHBI

dopma
Ne | HammeHoBaHue pa3jena Conep:xanue pasjaesna TeKylIero
KOHTPOJIsI
1. | Meroasl cuHTE3a OCHOBHBIC TOHATHS HAHOTEXHOJIOTHI JIP,K, T
HaHOMAaTEPHUAJIOB Knaccudukanus HaHomatepuanaoB
KBanrtoBo-pazmepHbie 3G (GEKThl U UX BIHUSHNE
Ha CBOMCTBAa HAHOMAaTEPHAJIOB

Paznuunbie METOIBI IOTyYEeHHSI HAHOTIOPOIIIKOB
CuHTe3 yriepoaHblX HAHOMATEPHUAJIOB.

2. | Meroasl aHanu3a Oco0eHHOCTH U3yYeHHsl HAaHOMATepHalloB JP,K, T
HaHOMAaTEpHAJIOB DNEeKTPOHHBIE U HOHHBIE METO/Ibl AaHATIN3A
JudpakimoHHble METOI aHAIN3a
PentrenoBckue METOIbI aHANIN3A
30HA0BasE MUKPOCKOIIHSI.

3. [Ipumenenue YHHKaJIbHbIE CBOMCTBA U IPUMEHEHUE JP,K, T
HaHOMAaTepHUaIoB U HaHOMATEPHAJIOB

HAaHOTEXHOJIOTUH [TpuMmeHeHne yriepoaHbIX HAHOTPYOOK B
KOMIIO3UTAX

Hcnons3oBanue yriiepoiHbIX HAHOMATEPUAJIOB B
(YHKIIMOHATBHBIX YCTPOHUCTBAX AJIEKTPOHUKH
[IpumeHeHre cOBpEMEHHBIX HAHOMATEPHUAJIOB B
MEIHUIIMHE.

CTpyKTypa AU CUMNIMHBI
Tabmuma 2. Obmias TpyI0eMKOCTh TUCIUILIMHBI COCTAaBIIsIeT 3 3adeTHbie equHuIb (108 gyacos)

TpynoeMKOCTb, 4aChl

Bix paborer 7 cemecTp Bcero
Oo61masi Tpy10eMKOCTh (B Y4acax) 108 108
KonrakTHasi pa6ora (B yacax): 56 56
Jlexunonnsie 3ausatus (JI) 28 28
[Tpaktrueckue 3ansatus (113) - -
Cemunapckue 3anstus (C3) - -
JlabopaTopHbie paboThl (JIP) 28 28
CamocTosiTesibHasi padoTa (B yacax): 52 52
Pacuetno-rpaduueckoe 3ananue (PI'3) - -
Pedepar (P) - -
Occe (D) - -
Kontponbras padota (K)
CaMOCTOSTEIbHOE U3yYEHHUE Pa3/IeJIOB/TeM 52 52
Kypcosas pabota (KP) / Kypcosoit mpoekT (KII) (KP) - -
IloaroroBKa M NPOXOKACHUE MPOMEKYTOYHOM ATTECTALUH - -
Bua npoMeKyTO4YHOM aTTeCTALMHU 3a4yer 3a4yer

Jleknusi -yCTHOE MOCIIEAOBATEIbHOE M3JIOKEHHE TCOPETHYSCKOr0 MaTepHuana ydeOHOro Kypca,
o0ecrieurBaroIee MeJIOCTHOCTh U 3aKOHYEHHOCTh €TI0 BOCTIPUATHS CTyAeHTaMHU. JIGKIIMK BEyTCSl CTPOTO
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1O IUIaHy, HO IMpeayCMaTpUBAIOT HEKOTOpoe BpeMs Ha Oosiee MOAPOOHOE HU3YyUCHHE HEMOHATHBIX
CTyJIeHTaM paszenoB. Jlekuuum npoBoAsTCS € NPUMEHEHHEM MYJIbTUMEIUIHBIX — TEXHOJOTUH
(mpe3eHTaIMs], HHTEPAKTHUBHAS MOJIENb, BUJICOMATepHabl IO TeMe JIEKUUH) A Oosnee 3PHEKTUBHOTO
BOCHPUATHUS CTyJeHTaMH UHpopmanuu (hopMyil, uepTekel, Moaenei).

Jlexuus BKIIOYAeT B ceOsl:

e 0000IICHNE TIOMYUYEHHBIX paHee Pe3yIbTaToOB (TP HEOOXOIUMOCTH)

dbopMynupoBaHUE TEMbI JEKIUH, LU U 33]1a4 €€ U3yUYeHUs
BBOJIHAs 4acTb
OCHOBHAsl 4acTb JIEKLIUU
KpaTKue BBIBOJIbI 10 U3YUEHHBIM pa3jieiaam
o0cy>kJIeHIE BBIBOJOB U OTBETHI Ha BOIIPOCHI CTY/IEHTOB

Taomuma 3. JIeKIMoHHbBIE 3aHATHS

Ne n/m Tema

| OcCHOBHbIE NOHSTHSI HAHOTEXHOJIOTHH.

2 Knaccudukaims HaHOMaTepUuaIoB

3 KBantoBo-pasmepHbie 3¢ (heKThl 1 UX BIHSIHUE HA CBOWCTBa HAHOMATEPHAJIOB

4 PaznuunbIe METOIBI TOJYYEHHSI HAHOTIOPOIIIKOB

5 CuHTe3 yriaepoaHblX HAHOMAaTepHUaJIOB

6 OCc0OEHHOCTH M3YUYEHUs HAHOMATEPHAJIOB

7 DJIEKTPOHHBIE M MOHHBIE METO/IbI aHAJIN3a

8 JundpakimoHHble METO1 aHAIH3a

9 PeHTreHoBCcKHEe METO/IbI aHAJIN3a

10 30H10Basi MUKPOCKOMHSI

11 YHUKaJIbHBIEC CBOMCTBA U IPUMEHEHNE HAHOMATEPHAJIOB

12 [TprMeHeHre yriIepoIHbIX HAHOTPYOOK B KOMIIO3UTAX

13 Hcnonb30BaHue yriepoIHbIX HAHOMATEPHUAIOB B (PYHKIIMOHAIBHBIX YCTPOMCTBaxX
AIEKTPOHUKHU

14 [IpuMeHeHrne COBpEMEHHBIX HAHOMATEPUaJIOB B MEAUIIMHE

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

JlaGopaTopHoe 3aHsiTHe — opMa yueOHOTO 3aHATHUS TIPU KOTOPOU CTYACHT MO PYKOBOJICTBOM
npernoaBaTessi MPOBOJUT €CTECTBEHHBIC WM MMUTAIMOHHBIE SKCIIEPHUMEHTBl WM ONBITHl C IENBI0
MOJTBEPXKIICHHUSI OTACIBHBIX TEOPETHUECKUX TIOJIOKEHUH M3y4aeMO# JIHMCIUILIAHBI, TpuoOperaeT
NPaKTUYeCKHe HaBBIKM PAa0OTHI C JIAOOPATOPHBIM O00OpYIOBaHHE, W3MEPHUTENBHOW ammaparypoi |
BBIUUCIIUTENILHOW TEXHUKOW. JlabopaTopHble 3aHSATHS MPOBOIATCS C TNPUMEHEHHEM HAy4YHO-
HCCJICIOBATEIILCKOTO 000pyaoBaHus B Jiabopatopuu (usuku moBepxHoctd KBI'Y m ¢ nmpuMenenuem
UMHTAIMOHHOTO MOJISIIMPOBAHUS (PH3HMUECKUX MPOIIECCOB B KOMIBIOTEPHBIX Kiaccax KBI'Y.

JlaGopaTopHas paboTa BKIIIOYAET B ceOs:

® UHCTPYKTaX IO TEXHUKE OE30MaCHOCTH
BBOJIHYIO 4acTh
3HaKOMCTBO C OIHCaHUEeM JabopaTOpHOI paboThI
JIOTIYCK K BBIIIOJTHEHUIO JIA0OpaTOPHOU paboThI
BBITIOJTHEHHE JTA0OPAaTOPHON PabOThI
aHanu3 1 06paboTKa pe3ynbTaToB
MOJITOTOBKA OTYETA T10 JIabopaTopHOU paboTe
NpeCTaBICHUE U 3alUTa OTYETa

Tabmuna 4. JlabopaTopHbIie pabOTEHI.
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Ne i/nm

Tema

KOMHBIOTepHOG MOICIIMPOBAHUC B3aHMOHeﬁCTBHH HaHO4YaClu U 00BEeMHO (1)3351.

O0paboTKa HIKCIIEPUMEHTATBHBIX JIAHHBIX C TTOMOINBI0 makera Origin

O6padotka CTM uzobpaxenuii u noctpoenue 3D mpoduiisi HoBepXHOCTH

W

W3mepeHne  MOBEPXHOCTHBIX  CBOMCTB  (DYHKIIMOHQJIBHBIX  HAHOCIOEB  METOAAMHU
HU3KO3HEPIreTUYECKOM MIEKTPOHHON CIIEKTPOCKOIIUU

CamocTosiTe1bHOE HM3Y4YeHHE Pa3/iesOB JAUCHHMINUIMHBI - OPraHU3YEeTCs C LEJIbI0 Pa3BUTUSA
HaBBIKOB pPabOThl ¢ Y4eOHON W HaydHOH JUTEepaTypod, BBIPAOOTKM CIIOCOOHOCTHM BECTH HAYyYHO-
UCCIICIOBATEIbCKYI0 pPaboTy, a Takke Uil CHCTEMAaTH4YeCKOro M3Y4YeHUs AUCHUIUIMHBL [Ipu
CaMOCTOSITEIBHOM HW3Y4YEHUHM pa3/IeJOB CTYIAEHThl MOTYT IMOJb30BAaThCSl BO3MOXKHOCTSMH 3JIEKTPOHHO-
oubnmoreunoit cpenpl KBI'Y 1 OTKpBITBIMU HCTOUHUKAMH B ceTH VIHTepHeT.

CamocrosTenbHOE H3yYEHUE Pa3/iesioB JUCIUIUIMHBI BKIIOYAET B ceOsl:

® 3HAaKOMCTBO C TeMOH

®  CaMOCTOSATENIbHBIA MOUCK U aHAINU3 HH(POPMAIIUK IO U3y4yaeMol TeMe

e 00CyXAEHHE C IpenojaBaTeIeM TeMbl B CBOOOJHOE BpeMs (B TOM YHUCIIE C MOMOILBIO
JMYHOTO caiTa MpenoaaBaTes U COUUAIbHBIX ceTei)

® [OJrOTOBKA KPaTKOro JOKJIaja 1o TeMe (IIp1 He0OXO0IUMMOCTH)

Ta6JII/IL[a 5. CamocToATEIRLHOC HN3Yy4YCHHUC pa3aCJI0B JHCIHHUITIMHBI

Ne ni/m Bonpocekl, BBIHOCHMbIE HA CAMOCTOSITE/IbHOE U3yUeHHe
1. [IpoMbILLITIEHHBIE METObI CHHTE3a HAHOIIOPOILIKOB
2. Brusinue ycioBmii CHHTE3a Ha CBOWCTBA YIIIEPOIHBIX HAHOTPYOOK
3. Hanomarepuaibl B mepCeKTUBHBIX HAPaBIECHUSIX SIEKTPOHUKHU (OMTOIIEKTPOHUKA,

KpUO3JIEKTPOHUKA U KBAHTOBBIE KOMIIBIOTEPHI)

5. OueHo4yHbIe MaTePHAJIBI JAJI TEKYILero U py0e;KHOro KOHTPOJIsl yClleBaeMOCTH

KonnokBuym — cobecefoBaHue mpernogaBareiss ¢ 00ydaroluMCs ¢ LENbI0 KOHTPOJIS TIyOHHbI
YCBOEHHsI TEOPETUYECKOro marepuaia. KojloKBUYM NPOBOAUTCS B COOTBETCTBUU C IOJIOKEHHEM 00
OaJUIbHO-PEUTUHIOBOI CHCTEME aTTeCTallMi O0yYaroUIuXcs 0 00pa30BaTeIbHbIM IPOTrPAMMAaM BBICLIETO
o0Opa3oBaHus — IporpaMMmaM OakajiaBpuata, porpaMmamM ClelUaguTeTa U MporpaMMaM MarucTparypsl
Kabapauno-bankapckoro rocygapcrseHHoro yausepceurera uM. X.M. bepoekosa (https://kbsu.ru/).

KonnokBuym BKiItOUaeT B ceds:

e BBOJIHYIO YacCTh
® pazjady BOIIPOCOB CTYJCHTAM

BpEMsI Ha CaMOCTOSITEIbHYIO TIOATOTOBKY
OIIPOC CTY/IEHTOB

OLICHKY OTBETOB

OTJIAIIICHUE PEe3yJIbTATOB KOJUIOKBUYMa

Bonpocebl, BBIHOCHUMbIE HA KOJIJIOKBHYM:

1. Knaccudukaius METOI0B MOTYYSHHUS] HAHOMATEPUAIOB.
2. HaHOIJIEHKU ¥ METOJbI UX MOJYYEHUS.

3. MexaHnuveckue MeTobl MOJIyYeHUS] HAHOTIOPOIIKOB.

4. Xumudeckoe napoda3zHoe ocaxacHHe.
5.2nuTaKkcruanbHbIil pOCT HAHOIICHOK.

6. [TomyyeHne HAHOTIOPOIIIKOB METOJIOM Pa3MoJIa.
MeToanuyeckue yKa3aHus K KOJUIOKBUYMY:




B KoHIe Ka)ka0M JIEKIMY 110 AUCLHUIUIMHE CTyI€HTaM 03BYUYMBAaIOTCA KOHTPOJIbHBIE BONPOCHI. [Ipu
MOJIFOTOBKE K KOJUIOKBUYMY HEOOXOJUMO MpopaboTaTh H3yuyeHHbIE BONMPOCHl. OCHOBHBIM MaTepHalioM
JUISI IOATOTOBKH SIBJIIETCSL KOHCIIEKT JIEKIIMHA U OCHOBHAS JINTEPATypa 110 TUCLUIUIMHE.

Kpurepun oneHuBaHMs KOJIJIOKBHYMA:

® SICHOCTb, YETKOCTb M JOKA3aTEIbHOCTh U3JI0KEHUSI OTBETOB Ha BOIIPOCHI;
e BJaJICHHE CHEIMATbHBIMU TEPMUHAMU;
® CHUCTEMHOCTb 3HAHUM MO TEMATHKE

JlokJ1ag He IIpelyCMOTPEH IPOrpaMMOi
Pedepar He nperycMOTpEH MPOrpaMmoit

TecTupoBaHue — METOJ aBTOMATH3MPOBAHHOW JUATHOCTHUKU YCIIEBAEMOCTH OOYyYaIOIUXCS,
MO3BOJIAIOIIMN C MOMOIIBI0 KOMITBIOTEPHOW TEXHMKH M CHEIHaJIbHOTO MPOTpaMMHOrO obecreyeHus
MPOBOAMTH OMPOC TPYIIILI CTYJACHTOB. TeCThI MPOBOATCS B COOTBETCTBHH C IMOJIOKCHHEM 00 OaJlTbHO-
pelTHHrOBOM cucTeMe aTTecTaluu OoOydalomuxcss MO 00pa3oBaTENbHBIM MPOrpaMMaM  BBICIIETO
oOpa3oBaHus — mporpaMmamM OakajnaBpuara, mporpaMMaM CIEIUAIUTETa U TporpaMMaM MarucTpaTypbl
Kabapauno-bankapckoro rocymaapcrBeHHoro yHuBepcuteta uM. X.M. bepoekosa (https://kbsu.ru/). Ilo
JTUCIUIUTAHE CO3MaH (OHJ TECTOBBIX 3aJlaHUU JJIT KOHTPOJIS B KOMIBIOTEPHOW (opme, Tekymien
yCHeBaeMOCTH CTYyACHTOB. [loiHBINA MepedeHb TEeCTOB MPUBOAUTCS B OaHke TecToBbIX 3amaHuii KBI'Y.
Joctym k TectaM peanu3oBaH Ha caiite nHpopmarmonHoit cucremsl KBI'Y (http://open.kbsu.ru/).

MeTtoauyeckue ykazaHusi K TECTHPOBAHMIO:

B KoHIIe Ka)Xa0¥ JICKINH 110 JUCIUTUTHHE CTYICHTaM 03BYUYHBAIOTCS KOHTPOJIbHBIE BOTPOCHL. [Ipn
MOJIFOTOBKE K TECTUPOBAHHIO HEOOXOMuMO MpopaboTaTh W3y4eHHbIE BOMpOchl. Ilpu moaroroBke k
TECTaM HEOOXOJMMO YUUTHIBATH CTPOTOE OTPAHUICHHE 110 BPEMEHHU TCCTUPOBAHMS.

Kputepun onieHuBaHHUS TeCTUPOBAHMA:

Pesynbratel TectupoBanusa. KommdectBo OammoB = 5*P/V, P - komuyecTBO mNpaBHIBHO
OTBEYCHHBIX TECTOB 1O TeMe, V — KOJIM4ecTBO BompocoB 1o Teme (V=20-30).

OO0pa3ubl TECTOBBIX 3aJaHMIL:

I: T3 Ne [

S: Ionyuenue HaHONIEeHOK 3a cuyem NAA3MOXUMUYECKO20 NPOYECcd, UCNONb3YEeMO20 O/ NOAYYeHUs
8bICOKOYUCTNBIX MBEPOLIX MAMEPUATOB:

+: Xumuuecxoe napogpasnoe ocadxcoenue

-: Monexynsapuo-nyuesas snumaxcus

-: Memoo mepmuueckoeo ucnapenus 6 6aKyyme

-: Memoo macnemponnoco pacnvinieHus

I: T3 MNe 2

S Dnumakcuro densm Ha 2 suoa:

-: Aemoanumaxcus u K6AHMo8as INUMAKCUs

+. ['emeposnumaxcus u 20MO3INUMAKCUS

-: Jugppysuonnas u 6e3ougdysuonnas

-: Xumuueckas u Hexumudeckas

I: T3MNe 3

S: Pacnwvinenue mamepuaia MulleHU-kamooa npu e2o 6omoapouposke uoHamu pabodezo 2asa,
00paA3YIOWUMUCA 8 NIA3Me MAerwe20 paspaod, 6030yiHc0aemMo20 8 CKPeUjeHHbIX INEeKMPUYEcKOM U
MAZHUMHOM NOJIAX — IMO MEemOoO:

- Xumuueckoe napoghaznoe ocasxcoenue

-: Monexynsapuo-nyuesas snumaxcus

-: Memoo mepmuueckoeo ucnapenus 6 6aKyyme

+.: Memoo macnemponHo2o pacnviieHus

3amaHus 1J1sl NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI.
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Onenka 1a0OpaTOpHBIX pPabOT MPOBOAMUTCS B COOTBETCTBUM C IOJIOKEHHEM 00 OaibHO-
pelTUHrOBOM cucTeMe aTTecTaluu OOydalomuXxcsi MO 00pa3oBaTENbHBIM IPOrpaMMaM  BBICIIETO
oOpa3oBaHus — mporpaMmamM OakanaBpuara, MporpaMMaM CIEIUAIUTETa U IporpaMMaM MarucTpaTypbl
Kabapauno-bankapckoro rocymapctBeHHoro ynuBepcutera uM. X.M. bepOekosa (https:/kbsu.ru/).
3ananus A7 1a00paTOPHBIX 3aHATUN MPUBEIECHBI B OMUCAHMSX J1a00OpaTOPHBIX PadOT, JOCTYMHBIX Ha
caiite nadopmarmonHoi cucremsl KBI'Y (http://open.kbsu.ru/).

MeTtoauyeckue ykasaHusi K JJaDOpaTOpHBbIM padoTam:

[Ipu moaroToBke K abopaTopHO paboTe HEOOXOIUMO TTOBTOPUTH COOTBETCTBYIOIINE Pa3/Ieiibl B
KOHCIIEKTE JICKIIUH U MOAPOOHO O3HAKOMMTCS C ONHMCaHHWeM JabopaTopHoi pabotsl. Ilpu mpoBeneHun
U3MEpPEeHUl HeoO0XOAMMO CIEIUTh 3a YCIOBUSMU H3MEPEHUH M NpuU HEoOXOJUMOCTH MOBTOPSTH
HeKkoTopele M3 HuX. llpum crmade ordera HEOOXOAMMO CTPOrO CIEOBaTh TPEOOBAHUSAM K OTUETaM,
MIPUBEJICHHBIM B OTIHCAHUH JIAOOPATOPHOU PaOOTHI.

Kpurepun onenuBanus 1adopaTopHbixX padoT:

e [IOHMMaHME LIEIH U 3a]1a4 paObOThI

e JIOMyCK K paboTe (TIOHMMaHUE TEOPETHYECKUX OCHOB METOJIa H3MEPEHHS)

® BBIMOJIHEHUE U3MEPEHUN U 00pabOTKa pe3yabTaToOB (TOYHOCTh U3MEPEHUIA)

e oTyeT M 3ammMTa JabopaTOpHOH palboThl (YMEHHE aHaJM3UPOBATh PE3YJIbTaThI
SKCIIEPUMEHTAJIbHBIX U3MEPEHUN U TPEJCTABIATHh OTUETHYIO IOKYMEHTALIHIO)

IIpomeskyTOUHAs aTTeCTALUA

3auver - Qopma MpoBEepKH 3HAHWI U HABBIKOB CTYACHTOB, MOJYYEHHBIX BO BpeMs KOHTAKTHOMN
paboThl, a TaKXke O00SM3aTeTBHBIX CAaMOCTOATEIBHBIX PA0OT. 3a4eT TPOBOIUTCS B COOTBETCTBUHU C
MOJIO’)KeHHEM 00 OayuIbHO-pEeHTHHTOBOM CHCTeMEe aTTecTalli OOydaroluxcs 1O 00pa3oBaTEIbHBIM
mporpaMmaM BBICIIEr0 oOpa3oBaHMsI — TporpaMmam OakajlaBpuara, MporpaMMaM CHEIUaINTeTa |
nporpamMmmaM Maructparypbl KaGapauHo-bamkapckoro rocymapcTBeHHOTO YHuBepcuTera uMm. X.M.
bep6ekosa (https://kbsu.ru/).

Cnncok BONpocoB, BLIHOCUMbIX HA 324€T:

1. Knaccudukaruys HaHomarepuaioB

2. Knaccudukarms MeTo10B MoydeH!sl HAHOMaTEepHUaJIOB

3. Xumnueckoe napadasHoe ocaxaeHue

4. MonekysipHO-JTyueBasi SIUTAKCUS

5. MexaHn3MBI pOCTa HAHOIIEHOK ITPH SITUTAKCHH

6. Merton TepMHUECKOTO UCTIAPEHUS B BAKyyMe

7. OnuTakcus U3 razoBoil (azbl

8. [lonmyuyeHne HaHOIOPOILIKOB METOAOM pa3MoJia

9. BubpammonHasie METO I3METEYCHUS

10.  IlomydeHue HaHOMATEPHUAIOB JIEKTPUUECKUM B3PHIBOM IIPOBOIHUKA
1. Bakyym-cyOomumaronHast TeXHOJIOTHS

12. CkaHupyro1asi 30H7aBass MUKPOCKOITUS

13. [IpocBeunBaroniast 31EKTPOHHAS CIEKTPOCKOTIHSL.

14.  VYrieponHble HAHOPTYOKH U METOJIbI X MOTYYEHHUS.

15. 30JIL-TeNIb METOI.

16.  VHreHcuBHas miacTHyecKas aedopmMariys.

17. MeTo1 KOHTPOTIMPYEMON KPUCTAIUTA3AIMN U3 aMOP(HOTO COCTOSTHHS.
18. CriexaHue 1oJ] JaBJICHUEM.

19. I'maposkcTpysus.

20.  Meroabl KOHCTPYMPOBaHUS HAHOOOBEKTOB.

21. [IpuHIMIT camoopraHu3ay. IPH BEIPAILIMBAHUNA HAHOCTPYKTYP
22. KBaHTOBOpa3MepHBIE CTPYKTYPBHI.

MeToaudyecKkue YKa3aHus K 3a49€Ty:



Ha 3auere npoepsieTcs chOpMUPOBAHHOCTD 3HAHUI MO AUCHUILIMHE B 11e0M. [Ipu moaroroske k
3a4eTy He0OX0IMMO MPOpaboTaTh BCE U3YUEHHBIE pa3/ieibl JUCIUILIMHBI, B TOM YHCIIE U BHIHECEHHbIE HA
CaMOCTOSITENIbHOE M3ydeHne. OCHOBHBIM MaTEpHUajoM JUIsl NOATOTOBKHU SBIISETCS KOHCHEKT JEKUUN U
OCHOBHas JIUTepaTypa 1o AUCHUIUINHE.

Kpurepun oneHuBanus 3avera:

® SICHOCTb, YETKOCTb U JOKA3aTEIbHOCTh U3JI0KEHUSI OTBETOB HA BOIIPOCHI;
e BIIAJICHHE CIICUAIBHBIMU TEPMUHAMY;
® CHCTEMHOCTb 3HaHMH IO TEMATUKE AUCLUILIUHBI B 1IEJIOM

6. MeToaguyeckue MaTepuaJbl, onpeae/siioniie Npoueaypbl OeHMBAHUS 3HAHUI, YMEHHH,
HABBIKOB M ONILITA 1eATeIbHOCTH

Tabymia 6. Pe3ynbTaThl 0CBOSHHUS YU€OHON AMCITUIUIMHBI, TIOIJICKAIIHE TPOBEPKE
Pe3yabTarhl 00yueHus OCHOBHBIC TOKA3aTEJIH OLCHKH Bua onenounoro

MOHSTUA M CUMBOJIOB JUISl BBIPAXKECHUS
KOJIMYECTBEHHBIX M  Ka4€CTBEHHBIX
OTHOIIICHHIA;

Bnageer TepMuHONIOTHEH, METOAAMM
pelIeHusT  CUCTEM  JIMHEHHBIX U
anreOpandeckux ypaBHEHUH, OCHOBaMHU
BEKTOPHOM anreOpbl M aHAJIUTUYECKOU
TE€OMETPHH, METOJIaMHU
i epeHIHaNbHOTO  HHTETPAIbHOTO

(KOMIIETEeHIIUN) pe3yJbTATOB 00yUYeHHsI MaTrepuajia
CriocobHOCTD K e IlmaHupyer coOCTBEHHYIO PabOTy B Komnoxsuym
CcaMOOpranmu3anumn 1 paMKax caMo00pa3oBaHMS. Brinonuenue
caM006pasoBaHmo (OK-7) ° I/Icnoﬂ],g,yeT pe3yJIbTaThl na60paTopme pa60T

caMo00OPa30BaHuUs JJIs PELIICHUS TecrupoBanue
npodecCHOHANBHBIX 3a7ay.
e [loHnMaHue 3HAYEHUS
camo00pa3zoBaHus AJis
poeCCUOHATILHOMN 1S TETbHOCTH.
e licnosp30oBaHue pe3ysbTaTOB
camoo0pazoBaHus B
npodeccuoHaNbHOM e TEIbHOCTH.
e YMeHuE IUIAHUPOBATh U PEAIM30BBIBATh
TUTaH PaboTHL.
CnocoOGHOCTD BBHISBIATH 3HAET HCTOPUIO OTKPHITHA, OCHOBBI | KOJIOKBHYM
C€CTCCTBCHHOHAYYHYTO CHUHTE3a, CTpOCHUE u cBolicTBa | BbInonHeHue
CYIITHOCTB TIPO0IIEeM, HAaHOMETEPHUAJIOB, a Takxke | 1a00paTOpHBIX padoT
BO3HHUKAIOMIINX B XO0IC COBpeMCHHLIe HaHpaBJ’[eHI/IH TCCTI/IpOBaHI/Ie
npogeccuoHanbHOM IIPYUMEHEHNS HAHOTEXHOJIOTHUI
ACATCIIBHOCTH, YMeeT NpUMEHSTh NOJYYeHHBIE 3HAHUS
IIPUBJICKATb JIST UX JUId pEIIEHHs] NPAKTUYECKUX 3a1ad B
pemeHus obmactu pa3paboTKu
COOTBETCTBY IO HAHOTEXHOJIOTUIECKOTO 000PYI0BAHHUS;
(u3nKO-MaTEMATHICCKHH Ywmeer JTIOTHYECKH MBICJTUTb,
armapat (OIIK-2) OIIEpPUPOBATH c a0CTpaKTHBIMU
o0beKTaMH ¥ OBITh KOPPEKTHBIM B
ynoTpeOIeHrH MaTeMaTUYECKUX
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HUCYHUCIICHHUA, MCTOJaMH HCCICAOBAaHHUA
GyHKIIMM W TIOCTPOEHUs TpaduKoB,

npakTuke 3P heKTUBHYIO

napaMeTpoB U

HazHauenus (I1K-2).

XUMHUYECKHUX CBOMCTB HaHOMCTCPHUAJIOB

MCTOIUKY METOJaMUu HU3KO3HEPreTUYECKOMN
OKCIICPUMEHTAILHOTO JJIEKTPOHHON CIIEKTPOCKOIINH u
HUCCICAOBAHNUA 30H/10BOM MUKPOCKOIIHH.

HMMeeT ompIT OEATEILHOCTH B obiactu

XapaKTepPHCTUK HPHOOPOB, MOJIETTUPOBAHUS (buzmIecKux
CXeM, YCTPOUCTB U IPOLIECCOB JUIS HAaHOPa3MEPHBIX
YCTaHOBOK AJIEKTPOHUKH U 00BEKTOB.

HaHODJICKTPOHUKHU

pa3IM4YHOrO

(GyHKIIMOHATBEHOTO

METOJIaMU penieHus

mudpepeHInanbHbBIX  YpaBHEHUUW U

CHUCTEM;
CnocobHocThb 3HaeT (Qu3MYECKHE OCHOBHI MeTo0B | KomIokBuym
ApryMCHTUPOBAHHO aHanu3a (U3UKO-XUMHYECKUX CBOWCTB | Bhinonnenne
BBIOMPATD U HAaHOMETEPHUAJIOB U UX BO3ZMOXXHOCTH. 71a00paTOPHBIX pabOT
PCaIM30BEIBATE HA BrnajeeT HaBbIKAMHM aHaIW3a (U3MKO- | 1 CCTHPOBAHHE

OrneHouHBIE CPEACTBA JUISI KOHTPOJISI 3HAHUHM CTYIEHTOB IO TUCIMIUIMHE OIPENENIOTCS B
COOTBETCTBUM C Y4€OHBIM IUIAHOM 00pa30BaTEIbHONW MPOrpaMMbl U B COOTBETCTBHM C IOJIOKEHHUEM 00
0aTbHO-PEUTHHIOBOM CHCTEME aTTeCTallui 00YYaroIuXcs Mo 00pa30BaTeIbHBIM MPOTrpaMMaM BBICIIETO
o0Opa3oBaHUs — IporpaMMmaM OakajiaBpuata, porpamMmamM CleUaluTeTa U MporpaMMaM MarucTparypsl
Kabapnuno-bankapckoro rocynapcrsennoro yuusepcurera uM. X.M. Bep6ekosa (https://kbsu.ru/). Tlpu
aTTecTallud OOY4YaloLIMXCS OLIEHMBAETCsl KadecTBO pPAa0OThl Ha 3aHATHUAX, YPOBEHb IOATOTOBKH K

CaMOCTOSITENbHON JIEATEILHOCTHA U KQUECTBO BBLIMTOJIHEHUS 3aJaHUI.

7. YueOHO-MeTOoAMYEeCKOoe o0ecIeYeHne TUCHATIINHBI

OcHoBHas1 JIUTEpaTypa

OU3NKO-XUMUYECKUE OCHOBBI HAHOTEXHOJIOTUH [DNEKTPOHHBIN pecypc]: METOUYECKHE YKa3aHHS
/ . — DNeKTpoH. TeKcToBbIe JaHHble. — Kazanb: KazaHckuil HallMOHAIBHBIN HCCIIEI0BATEIbCKHUI
TeXHoJlornueckul yHmusepcurer, 2016. — 64 c. — 2227-8397. — Pexum pgocryna:
http://www.iprbookshop.ru/63530.html — DBC «IPRbooks».

Adonckuii A.A. DIeKTpOHHbIE H3MEPEHUS B HAHOTEXHOJOTMAX MU B MHUKPOIEKTPOHHUKE
[Onexrponnsiii pecype] / A.A. Adonckuii, B.I1. JIpikOHOB. — DJIEKTPOH. TEKCTOBBIE JaHHBIE. —
Capatos: I[IpodobOpazoBanue, 2017. — 688 c. — 978-5-4488-0055-9. — Pexum pnocryma:
http://www.iprbookshop.ru/63585.html — 3BC «IPRbooks.

Hpo6ort I1.H. Hanosnekrponuka [DnekTpoHHbI pecypc]: yueObnoe mocooue / [1.H. [Ipo6oT. —
ONEeKTpPOH. TEeKCTOBble naHHble. — ToMmck: TOMCKUII TOCYJapCTBEHHBIM YHUBEPCUTET CHUCTEM
yOpaBlIeHUsI U paauodiekTpoHuku, 2016. — 286 c. — 2227-8397. — Pexum nocryna:
http://www.iprbookshop.ru/72141.html — DBbC «IPRbooks».

PactBopoBa U.M. DnexkTpoHrKa M HAHOAJICKTPOHUKA [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue /
N.N. PactBopoBa, B.I'. TepexoB. — DOnektpoH. TekctoBbie maHHble. — CII6.: CaHkT-
[TerepOyprckuii ropueiii ynusepcuter, 2016. — 205 c. — 978-5-94211-763-4. — Pexum
noctyna: http://www.iprbookshop.ru/71712.html — 3BC «IPRbooks.
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JlonmoHuTe/IbHAS JIUTEpaTypa

1. IT.H. /IpsiuxkoB. YriepoaHbsle HAaHOTPYOKH: CTpoeHue, cBoiicTBa, npumeHenue /ILI1. JpsaukoB. —
M.: BUHOM. Jlaboparopusie 3ausatus, 2006. — 29 c.: ni.

2. Hanonayka W HaHOTEXHOJOTMM OHIUKIONEIUs cucTeM xu3HeoOecmeuenus/ Pen. Ocama
O. ABanenskapum u ap., M., 2010r.

3. Burszp I1.LA. OCHOBBI HAaHOTEXHOJOTHH W HaHOMAaTepUaNOB [DJIEKTPOHHBINH pecypc]: ydeOHoe
nocobue/ Burssp II.A., CeunyHoBuu H.A.— DnexkTpoH. TEeKCTOBbIE JaHHble. — MUHCK:
Bermmiimas mkona, 2010.— 302 ¢.— Pexxum noctyna: http://www.iprbookshop.ru/20108.— 5bC
«IPRbooksy.

4. ['pumua B.M., I'puma C.B. Yriepoansie HaHOTpyOKH. YuyeOHoe mocodue. — M.: U3a-so MI'TY
uM. H.O. baymana. 2008. -124c.

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

I[Mepuoauyeckue n3xaHus
Heopranuueckas xumus ()KypHain)
Konnmounnsliii xxypHan (KypHau)
3. IlepcrexkTuBHBIE MaTepUabl (KYpHAI)

N —

HNHuTepHeT pecypcesl
Nanotechnology Industries (http://www.nanoindustries.com)
Hanorexnomnorunueckoe coobmectBo «Hanomerpy» (http://www.nanometer.ru)
AHaTUTHYECKUNA TOPTaJI XUMU4YecKoi mpombiniuieHHOCTH (http://www.newchemistry.ru)
Kypnan «B mupe naykn» (http://www.sciam.ru)
Odunmansubiit  caiit Kabapnuno-bankapckoro rocyaapcTBeHHOro yHuBepcutrera uM. X.M.
bepbexona (https://kbsu.ru/)
[Tpoekt «OTkpoIThlt yHUBEpcuTeT» KBI'Y (http://open.kbsu.ru)
Onekrponnas 6ubanorexka KBI'Y (http://lib.kbsu.ru)
OnexktponHo-Oubmoreunas cucrema IPR Books (http://www.iprbookshop.ru)
OBC "Koncynbrant crygenrta” (http://www.studentlibrary.ru/)
10 Hayunas snektponnas 6ubmmoreka eLibrary (https://elibrary.ru)
11. Koncynprant mmoc (http://www.consultant.ru/)
12. T'apant (http://www.garant.ru/)

Nk =

\© %0 N o

MeToanyeckune yKa3aHusl 110 NPOBEIEHHIO PA3JIHYHBIX 3aHATHI
Meromuueckie — yKa3aHUS — NPHBOMASATCS B ONWCAaHWUM  BCEX  J1a0OpaTOpHBIX  pador,
IPEyCMOTPEHHBIX HACTOSIMM KypcoM. JIOCTym K omucaHusiM JJabopaTOpHBIX pabOT peain3oBaH Ha
caifre unpopmanmonnoii cucremsl KbBI'Y (http://open.kbsu.ru/).

8. MarepuaibHO-TEXHUYECKOE o0ecredeHne IUCHUIIUHbI

JlekniMOHHAsi 4YacTb Kypca IMPOBOAUTCS B AayJUTOPUSAX, OCHAIICHHBIX MPOEKTOPOM U
WHTEPaKTUBHON TOCKOM.

JlaGopaTopHbIii MPAKTHKYM CTYJIEHTOB BBINOJIHACTCS B yueOHO-HAy4yHOW J1abopaTopuu U B
KOMITBPIOTEPHBIX KJIaccaX C COBPEMEHHBIM IPOTPaMMHBIM O0ECIIEYeHHEM W BBIXOJOM B VIHTEpHET.
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;
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e Kaspersky Endpoint Security Ctangaptaeiii Russian Edition Ne nmumensun 17E0-180427-
050836-287-197,;

Academic MathCAD License

Apxusatop 7z (6ecrmatHoe [10)

[Tporpamma amst pabotsl ¢ pdf mybnukammsmu Adobe Reader (6ecrnathoe I10);

[Taker maTemaruyeckoro ananusa SMath Studio (6ecrmatHoe [10) mn Maplesoft Maple;
Cucrema nocrpoenue rpapukoB SciDAVis (6ecrmatHoe [10) unu OriginPro;

Cpena pa3paboTku BUpTyanbHBIX TpuOOpoB MyOpenLab (6ecrutathoe I110) wmmm NI
LabView.

Cucrema nokanpHOM cetn KBI'Y mnpenocTtaBisieT BO3MOXHOCTh OJHOBPEMEHHON pabOThI
OOJIBIIIOrO KOJMYECTBA IOJIb30BaTeNeH Kak B JIOKAJbHOM CETH By3a, Tak M yepe3 ceTb «lMHTepHeT» ¢
coOmoneHneM TpeOoBaHMK HMH(POPMAIMOHHONW 0€30MacHOCTH M pasrpaHUYEHHEM JOoCTyna K
nHpopMaIuu.

DnexkTpoHHas WHPOPMALMOHHO-00pa3oBaTeNbHasl Cpela OpTaHU3alMH TO3BOJIIET OCYIIECTBHUTH
paboTy oOy4arouuxcs 13 J000i TOUKH JOCTYIa, B TOM 4Kcie u3BHe BY3a.

B nenax nocTymHOCTH IMOJIy4eHHs BBICHIETO 0Opa30BaHUS 10 00pa30BaTENIbHBIM IIpOrpaMMaM
MHBAJIMAAMU U JIUIIAMU C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbsI YHUBEPCUTETOM 00€CIIeUMBaETCS:

1. AnbTepHaTHBHOU BepCcHeH OQHUITHAIBHOTO caiita B ceTh « IHTepHe™ IS CITa0OBHISIIINX;

2. IlpucyTcTBHE acCCUCTEHTA, OKa3bIBAIOLIETO 00yUaromeMycs He00X0AUMYIO TOMOIIIb;

3.J1ns1 MHBAJIMIOB M JIMII C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBS TI0 CIIyXy — JTyOJIHpOBaHNE
BCIyX CHpPaBOYHONW HMH(OpPMAlMM O pacnucaHUM Y4YeOHBIX 3aHATHUH; oOecredeHue HaIeKALMMU
3BYKOBBIMHU CPEACTBAMHU BOCIIPOU3BEACHUS HHPOPMAIUH;

4. J1na MHBAIUOB U JIMIl C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBbSI, UMEIOIIUX HapyIIEHUS
OTIOPHO-JIBUTATENIFHOTO ammapara, CO3JaHbl MaTepUAIbHO-TEXHUYECKHUE YCIIOBHUS, OOECIIeYMBAOIINE
BO3MOXKHOCTb O€CHPENsTCTBEHHOI0 J0CTyNa 00ydJaroUIMXcsl B y4eOHbIE MOMENICHHs], 00BEKTY MUTaHMUS,
TyaJleTHbIE U JPyrHe IOMEIIEHUs YHUBEPCHUTETa, a TAaK)KE INPEObIBAaHUS B YKa3aHHBIX ITOMEIIECHUAX
(HanMuMe paclIMpeHHbIX JBEPHBIX IPOEMOB, HOPYUYHEN U IPYTUX MPHUCIIOCOOICHHIH).
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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 2021 — 2022 y4eOHbIii rog

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

OO6cyxaeHa 1 peKOMEHI0BaHa Ha 3aceaHuM Kadeaphl_
AJIEKTPOHHUKH ¥ NU(DPOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH,
MPOTOKOJT Ne OT « » 2021 r.

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