MHMNHOBPHAYKHU POCCHUHA

(benepaabHOE TOCYAaPCTBEHHOE OOKETHOE 00pa30BaTEIbHOE YUPEIKIACHNE
BBICILIETO 00pa30BaHUs
«APKYTCKHHA T'OCYJIAPCTBEHHBIMI YHUBEPCHUTET»
OI'bOY BO «UT'Y»

Kadenpa_OO1eit 1 sxcriepuMeHTanbHON GU3HKH

;&Q‘O\&V\\!HV’BE"CG. ‘ .".‘
255 YIREPKIIAIO
ORAH () DEGMAKYJIIBTETA

D -

o

Pa6ouasi nporpaMmMa QM cHUIIMHBI (MOLYJIs1)

HaumenoBanue qucuunjannbl (moayJasi) b1.B.01 Marepuanbl HaHOJIEKTPOHUKH

HanpasJienue moarorosku_11.04.04 DneKTpOHKUKA U HAHODJIEKTPOHUKA

HanpaBiaennocts (npodguib) mnoaroroBku_ M3mepenue u monudukaiums CBOWCTB
HaHOMATEPUAIOB U HAHOCTPYKTYP

KBanudukanus BbITYCKHUKA - MATUCTP
®opma 00yueHHsI_OYHas

Cornacosano ¢ YMK:
(msmueckoro akynprera
[Iporoxon Ne 38 ot «18» ampens 2023 1.

Ipencexarens: a.¢.-M.H., mpodeccop

=

PexomennoBano kadenpoii:
o01I1el 1 IKCTIepUMEHTATFHON (hU3UKA
Ipotoxoa Ne 7 ot «31» suBaps 2023 r.

33B.K3%%-M.H.
. / A.A. T"aBprirox

Upxyrck 2023 .



Conep:xanue

I. LE/JU U 3AJAYU JUCHHUIIIMHBI (MOAYJIA): cccicnrsnssnssnssnsssssssssssasssssasssssassassanss 3
II. MECTO AUCHHUIIZIUHBI B CTPYKTYPE OIIOII BO........ e e e 3
II1. TPEBOBAHHUA K PE3YJIBbTATAM OCBOEHUA JUCHUIIJIUHAL................... 3
IV. COAEPKAHHUE U CTPYKTYPA AJUCHUIIVIMHBI ...........ooicerrcrecrressnmennnnnnes 5

4.1. CopeprKaHue AUCLUNAUHDI, CTPYKTYPUPOBAHHOE MO TeMam, C YKa3zaHUeM BMA0B y4ebHbIX
3aHATUIA M OTBEAEHHOTO Ha HUX KOJIMYECTBA aKAZAEMUUECKUX HACOB ..cetirirureissssansssssssssssssssssssssssasssssanes 5
4.2. naH BHeayaUTOPHOI CAaMOCTOATEIbHOM PAa60Tbl O6YYAIOLLMXCA MO AUCLUMIIMHE. ...ccceeeeeecennneeeenaesannns 7
4.3. COoAEPIKAHNE YHEOHOTO MATEPMAMA .. uiiiiiiiiiiiisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 9
4.3.1. TlepeyeHb CEMUHAPCKUX, MPAKTUYECKUX 3aHATUN M NaBOPATOPHDBIX PABOT....ccceeeeeeeeeeecceaes 10
4.3.2. TepeyeHb TeM (BOMPOCOB), BIHOCMMbIX Ha CAMOCTOATE/IbHOE U3yYeHWEe CTYAeHTaMM B paMKax
CaMOCTOATENBHOM PABOTBI (CPC) .eeiiiiiiiiiiiiieeeeeeeiiitteee e e e e e s setttreeeeeeesssttbareeeeeessanstaaeeeeeeesaasstrsaeeaeessanssrsaeeaeenns 11

4.4. MeToanyecKkue yKasaHus No opraHM3aLMmn camocToATeIbHOM paboTbl ctyaeHToBOWNOKA! 3aknaaka He onpeaent

4.5. MNpumepHana TeMaTUKa KypcoBbiXx paboT (NPOeKToB) ........... OwwnbKa! 3aknagKa He onpeaeneHa.

V. YYEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
AUCHUIIVIMHBI (MOAYJIA) c.ovcerrersesmssssesmssssssssssnens OMMNBKA! 3AK/IAZKA HE OIIPEJEJIEHA.

VI. MATEPHUAJ/IbHO-TEXHUYECKOE OBECIIEYEHHE AUCHHUII/IMHbI
(MOAYJIA) OIUMBKA! 3AKJIAKA HE OIIPEJIEJIEHA.

6.1. YyebHo-nabopaTopHoe 060pPYyAO0BAHME: .......uuuuuunnnnn.. OwwnbKa! 3aKknagka He onpegeneHa.

6.2. MPOrpamMMHOE OBECTEUEHUE: ... .uuuereeeeennnnann OwwnbKa! 3aKknagka He onpegeneHa.

6.3. TexHMYeCcKne N INEKTPOHHbDIE CPEACTBA: ...evevvueeerennnes OwwnbKa! 3aKknagka He onpegeneHa.

VII. OBPA3O0BATEJIBHBIE TEXHOJIOTHUH..........cccuenine OIIMNBKA! 3AKJIAJIKA HE
OIIPEAEJIEHA.

VIII. OIEHOYHBIE MATEPHWAJIbI VI TEKYIIEI'O KOHTPOJIA U
INPOMEXYTOYHOU ATTECTALHUH...............c..... OIIMNBKA! BAKJIAZIKA HE OIIPEJEJIEHA.



I.LLIEJIM M 3AJIAYU TUCLUATIIMHBI (MOYJIST):

Kypc «Matepuansl HaHO3JIEKTPOHUKIW IIPEIHA3HAYEH JJIs1 03HAKOMJIEHHSI MaruCTPaHTOB
C OCHOBHBIMM KOHLEMIUSIMU U METOAAMM, HCIOJIb3YEMbIMH B HAHOIEKTPOHHUKE, a TAKKE C
OCHOBHBIMM MaTepHajiaMu, IPUMEHSIEMbIMU B HAHOAJIEKTPOHHBIX YCTPOMCTBaX U O0OECIIEUnBAET
MarucTpPaHTOB HEOOXOJMMBIMH 3HAHMSMU M HAaBBIKAMH JJISI pabOTHI B OBICTPOpA3BUBAIOLICHCS
0o0acTH  HAHOZIEKTPOHMKA M CHOCOOCTBYET UX MNPO(PECCHOHATBHOMY Ppa3BUTHIO U

HCCICA0BATCIILCKUM YCUIUAM B 3TOM 00JaCTH.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OITIOII BO

HucuunnuHa «Matepualibl HAaHORJIEKTPOHUKK» BXOAUT B Moyt B1.B.01, oTHOCAmMiiCS
K BapuaTHUBHOW yacTu 1wmkiaa bl ocHOBHOI 00pa3oBaTebHOM MPOTpaMMBI MO HAIPABJICHHIO:
11.04.04 DJieKTPOHHKA M HAHOYJIEKTPOHMKA, mpopuiab “Usmepenue u moaupuxkanus
CBOMCTB HAHOMATEPHUAJIOB M HAHOCTPYKTYP”.

JInst n3yueHust JaHHOW y4eOHOW AUCIUIUIMHBI (MOIYJs1) HEOOXOAMMBI 3HAHUS, YMEHUS H
HaBBIKH, (HOPMUPYEMBIE MTPEIIISCTBYOIUME JUCIUTUIMHAMHY:
- Cospemennvie Hanpasienus pazeumusi YuU3ULecKko20 Mamepuaio8e0eHuUsl,;
- Ilpoyeccbl MuKpo- u HAaHOMEXHOIO2ULL,
- Memoovl uccredosanus Mamepuanios u CMpyKmyp 1eKmpoHUKu.

I11. TpeGoBanusi K pe3yjibTaTaM OCBOEHHS TUCHHILIMHBI
[Ipouiecc ocBoeHUs AUCUMIUIMHBI HampaBieH Ha (OPMUPOBAHHE KOMIETCHIMHA B
coorBerctBur ¢ ®I'OC BO u OIT BO 1o gjanHOMY HampapJIEHHIO OArOTOBKH (CIIEHAIBHOCTH )
11.04.04 DneKTPOHMKA M HAHOIJIEKTPOHUKA

IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00YUYECHHUS 10 JMCHMILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHAUKATOPAMH JO0CTHKEHUS] KOMIIeTeHIU

KoMmnerennus Nuaukaropsl Pe3yabTarsl 00yuyeHus
KOMIIEeTeHI N

IIK-1: NJa-1. TIK-1 3sare | 3HatTh:
DopMyIUpPOBATH TEHJICHIINU U | TEHIECHUIHUHU H MEePCIEKTUBBI pa3BUTHSA
Head W 3aJa4M | NepPCHEKTUBBI SJEKTPOHMKM M HAHOAJNEKTPOHHUKH, a TaKxke
Hay4YHBIX pa3BUTHS CMEXHBIX 00J1acTell HAyKU U TEXHUKH.
WCCIEAOBAHUN B | DIIEKTPOHUKH u | YMETh:
COOTBETCBUH C | HAHODJIEKTPOHUKH, a | BBISIBISATh TEHACHIMH U MEPCHEKTUBbI Pa3BUTHUS
TEHJICHIMAMHA " | TaKKe CMEXHBIX | OJIEKTPOHHUKA UM HAHOAJIEKTPOHHMKH, a TaKxke
MepcreKTUBaMu obOmacteid HaAyKM | | CMEKHBIX 001acTell HAyKu U TEXHUKH.
pa3BUTHUA TEXHUKH Bnaners:
ANEKTPOHUKHU Hu HaBbIKAMU TPOTHO3UPOBAHMS TEHACHLUMM U
HaHORJIEKTPOHUKH, MEPCIEKTUB pa3BUTHS ANEKTPOHUKHU H
a TaKKe CMEKHBIX HAHODJIEKTPOHUKHU, a TAK)KE€ CMEXKHBIX 00JacTei
obnactell HayKu U HAyKU U TEXHUKH.




TEXHHKH,
000CHOBAHHO
BBIOMPATH
TCOPETHYCCKUE U
IKCIIEPUMEHTAIBH
bpIl€  METOAbl U
CpPENICTBa PELICHUS
chopMyupoBaHH
BIX 33124

Na-2. 1IK-1 VYwmers
(hopMynHupoBaTh

aKTyaJbHbIE IETH |
3aa9u HayYHBIX
UCCIIEI0BAHUI B
o01acTu 3IEKTPOHUKU
U HAHOAJIEKTPOHHUKH
Ha OCHOBE aHajau3a

pPOCCUICKON u
3apyOeKHOW HAYYHOU
JUTEPATYPHI.

3HaTh:

AKTYaJIbHBIC e u 3agadyu HAay4YHBIX
UCCIICIOBAaHM B  OOJACTH  JJICKTPOHUKU |
HAHOJICKTPOHUKHU HA OCHOBE  aHajmW3a
poccHiickod W 3apyOexHOM Hay4YHOU
JTUTEPATYPHI.

YMmerTs:

dbopMyIMpOBaTh aKTyallbHBIC WEIH W 33Ja4d
HAYYHBIX WCCJICIOBAaHUHA B OOJIACTH JICKTPOHUKH

U HAHODJIEKTPOHUKU Ha OCHOBE aHaju3a
poccuiickol W 3apyOeKHOU HAay4YHOU
JTUTEPATYPHI.

Bnaners:

HaBplkamMy akTyanu3upoBaTh LEIUM W 3a4a4u
HAy4YHBIX HCCJIEOBAaHUM B 00JIACTH 3JIEKTPOHUKH

U HAHODJIEKTPOHUKH Ha OCHOBE aHajlu3a
poccHiiCKOW W 3apyOeKHOU HAay4YHOI
JUTEPATYPHI.

N-3. TIK-1 Brnagets | 3HATH:

HaBBbIKaMHM
000CHOBAHHOTO
BBIOOpA METOIOB
TEOPETHYECKHUX "
AKCIIEPUMEHTAIIbHBIX
HUCCIIEIOBAHUN KakK
cpencTBa pereHus
3aqady = B oOiactu
AIEKTPOHHUKHU H
HAHORJICKTPOHHUKH.

METOJIBI TEOPETUYECCKHX M IKCIECPHUMEHTATBHBIX
UCCIICJIOBAHMIA KaK CpEJICTBA PEIICHHS 3a7ad B
00J1aCcTH NEKTPOHUKU ¥ HAHOAJIEKTPOHUKH.
YMers:

COBEpIIaTh OOOCHOBAHHBIA BHIOOP  METOIOB
TEOPETUUECKHUX u JKCIIEPUMEHTAJIbHBIX
UCCIIEIOBAaHUM KakK CpeACTBAa pEelIeHHs 3a7ad B
00J1aCcTH NEKTPOHUKU ¥ HAHOAJIEKTPOHUKH.
Bnanetn:

HaBbIKAMU OOOCHOBAHHOIO BbIOOpa METOJOB
TEOPETUYECKUX u IKCIIEPUMEHTAJIbHBIX
UCCIIEIOBAaHUM KaK CpeACTBAa pelIeHHs 3a7ad B
00J1aCTH NEKTPOHUKU U HAHOAJIEKTPOHUKH.




IV.COAJEPKAHUE U CTPYKTYPA JTUCHUIIJINHBI

O0beM TMCHUIJIMHBI COCTABJIsIET_/ 3a4eTHbIE eIMHUIBI, 252 4aCOB,

B TOM 4ucJjie_ 172 4acoB KOHTAKTHOI paGoThI.

(I)opMa l'[pOMC)KyTO‘-IHOﬁ aTTeCTallum: JK3aMCEH.

4.1. Co;lepmam/le AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 10 TEMaM, ¢ YKa3aHUEM BHU/I0B y‘-leﬁl—ll)IX 3aHSATHI U OTBEJEHHOI'0 Ha

HHUX KOJHUYECTBA aKaAJICEMHUYCCKHX YaC0B

Ne Pa3znen qucuunimnnbl/TemMa Bunbr yaeGHO# paboTHI, dopMa TeKylIero
n/H 5 BKJTFOYAsl CAMOCTOSATEILHYIO Pa00Ty 00yJarOIINXCS, | KOHTPOJIS
2 MPAKTUYECKYIO TTOATOTOBKY M TPYJIOEMKOCTh ycneBaeMocTu/
E (B wacax) ®opma
X MPOMEKYTOYHOM
= s arTecTaluu
= KonrakTHas paboTa mpemnoaBarens ¢ < (o cemecTpam)
§ 00y4JaromuMucs S
= g =
= A~
= R 5.2
z 2 2
2 =% &
S S = = o
]
o | & = 5 O =
5 g < g Jlekmus | Cemunap/ Koncyabranus
g = = IIpakTHYecKoe,
= ) >,
8 Q g e JabopaTopHoe
A e 3aHATHE
1 2 3 4 5 6 7 8 9 10
1 1.1 BBeneHue B HAHOARJNEKTPOHWKY W €€ poib B | 3 14 5 2 DKcrnpecc-onpoc
COBPEMEHHBIX TEXHOJOTHUSIX.
3 7
2 1.2 OcHOBBI KBaHTOBOW MEXaHUKM U HUX | 3 12 3 7 3 2 DKcnpecc-onpoc.
MIPUMEHEHNE B HAHOAJIEKTPOHUKE. CobecenoBanue




6

3 1.3 HaHO3/IeKTpOHHBIC MaTepHaIIbl U UX CBOWCTBA. 14 9 5 7 2 DKcmpecc-ompoc.
CobecenoBanue

4 2.1 KapOoHoBbrle HaHoOMarepuanbl: TpadeH u 1 5 7 2 DKcmpecc-onpoc.
YTJICPOIHBIC HAHOTPYOKH. 14 CobecenoBanue

5 2.2 HaHoYacTHIIBI ¥ HAHOCTPYKTYPBHIL. 14 1 5 7 2 DKcrmpecc-omnpoc.
CobecenoBanue

6 2.3 CBepxmpoBOJHHKM H UX MPUMEHEHHE B 10 1 5 3 2 DKcmpecc-onpoc.
HAHODJIEKTPOHHUKE. CobecenoBanue

7 3.1 OCHOBBI MOJIEKYJISIPHOH 2J1€KTPOHHKH. 14 3 5 7 2 DKcmpecc-onpoc.
CobecenoBanue

8 3.2 TpaH3UCTOPHI HA OJIMHOYHBIX MOJIEKYJIaX. 14 3 5 7 2 DKcmpecc-onpoc.
CobecenoBanue

9 3.3 KBaHTOBBIE TOYKM M WX HCIIOIH30BAaHHE B 14 3 5 7 2 DKcnpecc-onpoc.
OIITOHAHOMJIEKTPOHHMKE. CobecenoBaHue

10 | 4.1 Jlutorpadus u HaHOOOPaOOTKA OBEPXHOCTEH. 14 3 5 7 2 DKcmpecc-omnpoc.
CobecenoBanue

11 | 4.2 CrnexkTpocKONHYECKHE METO/bl HCCIIEI0BAHMS 3 5 7 2 DKcrnpecc-onpoc.
HaHOMAaTePHAaJIOB. 14 CobecenoBanue

12 | 4.3 TIpou3BOACTBO M MHTErpalys HAHOMATEPHAIIOB 3 5 7 2 JKcmpecc-onpoc.
B MHUKPO- 1 HAHODRJIEKTPOHHUKY. 14 CobecenoBanue

13 | 5.1 TeHnmeHIMU B pPa3BUTHH HAHOIICKTPOHHKH U 3 5 7 2 DKcrnpecc-onpoc.
OyIyIIue MmepcreKTUBEL. 14 CobecenoBanune

14 |52 DruyeckWe H  COIMAIBHBICE  ACTEKTHI 3 5 7 0 DKcrnpecc-onpoc.
HaHOTEXHOJIOTUH. 12 CobecenoBanue

OK3aMeH 64
HToro yacon 252 35 72 90 26 64




4.2.

IL1an BHeay}IHTOPHOﬁ CaMOCTOSITEIbHOM paﬁ()TLI OGY‘HIIOIIII/IXCH o JTUCHUIIJIMHE

CaMocTosTenpHas pabora o0ydJaronuxcs YuelHo-
METOIMIECK
OneHouHOE CTOMICCKOE
CeMeCTp HasBanue pasaciia, TCMbI B o 6 CpOKI/I pr&oeMKOCTL CPEICTBO obecrieuenue
nJ1 CaMOCTOATCIbHOU Pa0OThI BBIIOHEHHIS (uac.) pea CaMOCTOSITETBHOM
paboTsl
3 |1.1 BBeaenue B HAaHODJIEKTPOHUKY U €€ [loarotoska k ayAMTOPHBIM 3AHATHAM IO | 2 DKcernpecc-onpoc [1-4]
pOJIb B COBPEMEHHBIX TEXHOJIOTHX. yKa3aHHON Teme. M3yueHue HayuHo# 1 cemecTpa
CHeLMaIIbHOM y4eOHOM JUTepaTyphl.
3 |1.2 OcHOBBI KBaHTOBOW MEXaHHKH M HX [loarotoska k ayAMTOPHBIM 3AHATHAM IO | 2 DKcernpecc-onpoc [1-4]
NIPUMEHEHUE B HAHODJIEKTPOHHUKE. yKa3aHHo#i Teme. M3yuenne HayuHoi 1 cemectpa
CHeIMaIbHOM y4eOHO IUTepaTyphl.
3 |1.3 HaHO3meKTpOHHbIE MaTepHasIbl U HX [loaroToBKa k ayAMTOPHBIM 3AHATHAM IO | 2 DKcHpecc-onpoc [1-4]
CBOCTRA. yKa3aHHOU Teme. M3yueHne Hay4uHOU U ceMecTpa
CHeLMalIbHOM y4eOHOI JUTepaTyphl. P
3 |2.1 KapOoHOBBIE  HaHOMAaTEpUAabI: HoxroroBka K ay JMTOPHBIM 3aHSTHSM IO B TeucHme 2 DKcIpecc-onpoc [1-4]
Ka3aHHOU TeMme. M3ydeHne Hay4HOl U
rpadeH u yriiepoaHble HAaHOTPYOKH. y v yHe y cemectpa
CIICLIMAJIBHON Y4eOHOM TUTepaTyphl.
3 |2.2 HanouacTHIilbl 1 HAHOCTPYKTYPBI. [loaroroska K ayIMTOPHBIM 3aHATUSM M0 B reucHe 2 DKcmpecc-onmpoc [1-4]
yKa3aHHOU Teme. M3yueHne Hay4uHOU U ceMeCTPa
CTIEIMAIBbHON YUeOHOH JINTEPATYPHI. p
3 2.3 CBepXIpOBOIHUKH u 1704 IToaroToBKa K ayAUTOPHBIM 3aHSTHSM 10 B teuenue 2 DKcrpecc-ompoc [1-4]
NPHMEHEHHE B HAHODJIEKTPOHHKE. yKa3aHHOHU Teme. M3yueHne Hay4uHOU U ceMecTpa
CTIEIMABHON YUeOHOH JINTEPATYPHI.
3 |31 OCHOBBI MOJIEKYIISIPHO [oaroToBKa K ayMTOPHBIM 3aHATHAM 10 | B Teuenue 2 DKcrnpecc-ompoc [1-4]
3IEKTPOHHUKH. yKa3aHHOU Teme. M3yueHne Hay4uHoil U ceMecTpa
CIIEIMABPHON YUEeOHOH JINTEPATYPHI.
3 |3.2 TpaHsucTopbl Ha  OJMHOYHBIX [oaroToBKa K ayIMTOPHBIM 3aHATHAM 10 | B Teuenue 2 DKcrnpecc-0mpoc [1-4]
MOJIEKYIaxX. yKa3aHHOU Teme. M3yueHne Hay4uHoil U ceMecTpa
CIIEIMABHON YUeOHOH JINTEPATYPHI.
3 |33 KsauTOoBBIE TOYKM U  HX [oaroToBKa K ayIMTOPHBIM 3aHATHAM 10 | B Teuenue 2 DKcnpecc-onpoc [1-4]
HCIIOIb30BAHUE B yKa3aHHOM Teme. M3yueHne HayuHoil U ceMecTpa
OITOHAHORIIEKTPOHHUKE. CIeTMAIbHON YIeOHOH MU TEepaTypHI.
3 4.1 Jlurorpadus u HaHOOOpabOTKa [oaroToBKa K ayIUTOPHBIM 3aHATHSM O B Teuenne 2 DKCIpecc-onpoc [1-4]
HOBEPXHOCTEIA. yKa3aHHOM Teme. M3yueHne Hay4uHoi u ceMecTpa

CIEeIMAIIbHON y4eOHOH JINTepaTyphl.




CaMocTosTenpHas paboTa 00yJaronuxcs YuelHo-
OIeCHOYHOE METOANYECKOE
CeMeCTp Hazsanne pasaciia, TCMbI B o 6 Cpoxu TpynoeMKocThb obecrieueHue
nJ1 CaMOCTOATCIIBHOU Pa0OThI BBITIOMHCHUS (qac.) CpeacTBoO CAMOCTOSTELHOM
paboTsl
3 4.2  CHexkTpoCKONHMYECKHE  METOIBI TToAroTOBKA K ayIUTOPHBIM 3aHATHSM I10 B reyenue 2 DKCIPECC-0IPOC [1-4]
UCCIIEIOBAHUS HAHOMATEPHAIIOB. yKazaHHOH TeMe. [3ydeHune HayuHOH U ceMecTpa
CHeLMalIbHOM y4eOHOM JUTepaTyphl.
3 |43 Tlpou3BoacTBO ¥  HHTErpamus IToaroroBka K ayMTOPHBIM 3aHATHAM IO | B Teuenne 2 DKcernpecc-onpoc [1-4]
HAHOMATEpPHAJIOB B MHKPO- u yKa3zaHHOH TeMe. [3ydyeHue HaydHOl 1 ceMecTpa
HAHODJICKTPOHHKY. CHeMalIbHOM y4eOHOI JuTepaTyphl.
3 5.1 TengeHmn B pa3BuTUU IToaroToBKa K ay TMTOPHBIM 3aHATHSIM IO B Teuenue 2 DKcmpecc-onpoc [1-4]
HAHODYJIEKTPOHUKH " Oy yuime yKa3aHHOU Teme. M3yueHne Hay4HOU U ceMecTpa
I1€pPCIICKTHBBL. CIeIMAIBHON Y4eOHOH TuTepaTyphl.
3 |5.2 Druyeckue W COLMANBHbIE aCTICKThI [loaroToska K ay/MTOPHBIM 3aHATHAM 110 | B Teuenue 0 DKcIpecc-0mpoc [1-4]
HAHOTEXHOJIOTHIA. yKa3aHHOU Teme. M3yueHue Hay4uHOU U ceMecTpa
CICIMAIbHON YUCOHOM TUTEPATYPBI.
OO0t 00BEM CaMOCTOSITEIILHON PAaOOTHI MO AUCIMIUIMHE (Yac) 26

U3 Hux 00beM caMOCTOSTEIBHOM pabOThl C UCIOJIH30BAHHEM DIIEKTPOHHOTO OOYUCHHUS U JUCTAHITHOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH (Jac)




4.3. Coaepixanue yueOHOro Kypca

1. BBeieHre B HAHO2JIEKTPOHUKY
- BBeeHre B HAHORJIEKTPOHUKY U €€ POJIb B COBPEMEHHBIX TEXHOJIOTHUSX.
- OCHOBBI KBaHTOBOW MEXAaHUKH U UX IPUMEHEHHE B HAHOZJIEKTPOHUKE.

- HaHOREKTpOHHBIE MaTepHabl U UX CBOMCTBA.

2. HanomarepuaJjinbl
- Kap6oHoBbie HaHOMaTepuanbl: TpadeH U yriepoaHble HAHOTPYOKH.
- HanouacTuiiel 1 HAHOCTPYKTYPBHI.

- CBGpXHpOBOI{HI/IKI/I 1 UX IPUMCHCHHUE B HAHOJJICKTPOHHKE.

3. HaHO3JIEKTPOHHBIE YCTPOMCTBA
- OCHOBBI MOJIEKYJISIPHON AJIEKTPOHUKH.
- TpaH3ucTOpHI HA OJUHOYHBIX MOJIEKYJIaX.

- KBaHTOBEIC TOUKH M UX HCIIOJH30BAaHIC B OIITOHAHOSJICKTPOHHKE.

4. HaHo03/1eKTPOHHBbIE TEXHOJIOT N
- JIutorpadus m HaHOOOPaOOTKA MOBEPXHOCTEH.
- CeKTpOCKOMMYECKHEe METO/Ibl HCCIIEI0BAaHUSI HAHOMATEPHAJIOB.

- HpOI/I3BOI[CTBO W MHTCrpalisd HaHOMAaTCpuajloB B MUKPO- U HAHOJJICKTPOHUKY.

5. TenaeHIIMHU ¥ TIEPCIIEKTUBbI
- TenneHuMu B pa3BUTUN HAHORJICKTPOHUKH U OyayIue MEPCTICKTUBHI.

- OTHYECKHE U COIHAIbHBIC aCIIEKThl HAHOTEXHOJIOT UH.



4.3.1.
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HepequL CEMUHAPCKUX, MNPAKTHYECCKHUX 3aHATHI W naﬁopaTopm,lx

pador

Ne
pasziena
U TeMBbI

HaunmeHnoBanue
CeMHHAPOB,
NPAKTUYECKHUX H
JadopaTopHbIX padoT

TpyroemkocTb
(uac.)

BCEro | M3 HUX
4acoB | MPaKT.
MO

OueHoYHEBIE
cpeacTBa

®opmupyemble
KOMIIeTeHIIUH
(uHaMKaTOPBI)*

2

3

4 5

6

Pazgen 1
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OCHOBEI KBaHTOBOM
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MPAKTUIECKYIO
paboty
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Jlutorpadus u
HaHOOOpaboTKa
TIOBEPXHOCTEM.
CnekTpoCcKon1uecKne
METOAbl  HCCIEAOBaHUS
HaHOMAaTepHUasoB.
[IpousBoacTBo u
WHTETpaius
HaHOMAaTepHuasioB B
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HaHOAJIEKTPOHHUKY.
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TeHneHIMM B pa3BUTHH
HAHOAJICKTPOHUKHU "
OyaylIue MepCreKTUBEI.
DTHuecKue u

18 7

DKcrIpecc-ompoc.

IK-1
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CconMaJIbHBIC

aCHEKTHI
HAHOTEXHOJIOTHIA.

4.3.2.

CTYJAeHTAMM B PaMKaX caMoCToATebHOI padoTsl (CPC)

Hepeqeﬂb TEM (BOl'lpOCOB), BbIHOCHUMBIX Ha CAMOCTOATEC/ILHOC H3YUYCHUEC

Ne Tema 3ananue ®opmupyemas NAK
n/n KOMIIETeHII M

1 2 3 4 5)

1 1.1 Beenenue B IToaroroBka K ayAUTOPHBIM na-1;
HAHO3JIEKTPOHUKY W €€ | 3aHATHUSM 110 TEMaM, BBIHECEHHBIM IK-1 na-2;
poilb B COBPEMEHHBIX Ha CAMOCTOSITENIbHOE N3YyUYEeHHUE. Ua-3
TEXHOJIOTUSIX. M3yueHne Hay4yHOH U ClIEMAIIBHOMN

y4eOHOH JTUTEepaTypHI.

2 1.2 OcHOBBI KBaHTOBOI IToaroroBka K ayAUTOPHBIM na-1;
MEXaHHUKH u WX | 3aHATHSAM 110 TEMaM, BBIHECEHHBIM IK-1 UJ-2;
MIPUMEHEHUE B Ha CAMOCTOSITENIbHOE N3YyUCHHE. nJ-3
HAHOYJIEKTPOHHUKE. M3yueHne Hay4yHOH U ClIEIMAIBHOMN

y4eOHOH JTUTEepaTypHI.
3 1.3 Hanosnextponnsie [ToaroroBka Kk ay TMTOPHBIM na-1;
Marepualibl U UX CBOMCTBA. 3aHATUAM [0 TEMaM, BBIHECEHHBIM ITK-1 NJ-2;
Ha CAMOCTOSITENIbHOE N3YyUCHHE. nJ-3
M3yveHue HayqyHOU U crienuaaibHON
y4eOHOH JTUTEepaTypHI.

4 2.1 Kap6onoBrie IToaroToBka kK ayuTOPHEIM Na-1;
HaHoMatepuanbl: rpadeH U | 3aHIATUAM [10 TEMaM, BBIHECEHHBIM I1K-1 UJ-2;
YIJIEpOJHbIE HAHOTPYOKHU. Ha CaMOCTOSTEIbHOE U3YUEHHUE. nJ-3

M3yueHue HayqyHOU U crienuaibHON
y4eOHOH JTUTEepaTypHI.

5 2.2 Hanowactuipr u [ToaroroBka kK ayTMTOPHBIM -1,
HaHOCTPYKTYPBHI. 3aHATHAM 110 TEMaM, BHIHECEHHBIM I1K-1 UJ-2;

Ha CaMOCTOSITENIbHOE U3YUEHHUE. UJI-3
M3yuenue Hay4yHOH U ClIEIHATIBHOMN
y4eOHOH JTUTEpaTypHI.

6 2.3 CBepXIpOBOTHUKH U UX [ToaroroBka kK ay TUTOPHBIM Wa-1;
[IpUMEHEHUE B | 3aHATHSM IO TEMaM, BEIHECEHHBIM I1K-1 UJ-2;
HAHORJIEKTPOHUKE. Ha CaMOCTOSTENIbHOE U3YUEHHE. UJ-3

M3yuyeHue Hay4YHOH U ClIELHAIBHOMN
y4eOHOH THTEepaTypHI.

7 3.1 OCHOBBI MONEKYJIAPHOU IToaroroBka K ayAUTOPHBIM -1,
3JIEKTPOHUKH. 3aHATHAM 10 TEMaM, BHIHECEHHBIM I1K-1 UJ-2;

Ha CaMOCTOSITETIbHOE U3YUYEHHE. UJ-3
M3yueHue Hay4yHOH U CrIeHAIbHOMN
yueOHOM JIUTEpaTypBhIL.
8 32 Tpansuctoppl  Ha IToaroroBka K ayAUTOPHBIM -1,
OJMHOYHBIX MOJIEKYJIax. 3aHATHM 10 TEMaM, BIHECEHHBIM I1K-1 UJ1-2;
Ha CaMOCTOSITETIbHOE U3YUYEHHE. UJ-3
M3yueHue Hay4yHOH U ClIELIHAIbHOMN
yueOHOM JIUTEpaTypBhI.

9 3.3 KBaHTOBBIE TOYKH U HX [ToaroroBka kK ay TMTOPHBIM -1,
HCIIOJIb30BaHNE B | 3aHATHSIM II0 TEMaM, BBIHECEHHBIM IK-1 UJa-2;
ONTOHAHOAJIEKTPOHUKE. Ha CaMOCTOATEJIbHOE U3yUYECHHE. UJ-3

W3ydeHne HayyHOH U ClieUaIbHON
yueOHOM JUTEpaTyPBhI.




10 | 4.1 Jlurorpadus u IToaroroBka Kk ayAUTOPHEIM na-1;
HaHOOOpaboTKa 3aHATUSIM 110 TEMaM, BBIHECEHHBIM [IK-1 Ua-2;
MTOBEPXHOCTEH. Ha CaMOCTOSTEIILHOE U3YUYCHHE. Ua-3

M3yueHue HayqyHOU U cienuaaIbHON
y4eOHOM JIUTEpaTyPhI.

11 | 4.2 CHOekTpoCKOIUYECKHE [ToaroroBka k ay TMTOPHBIM -1,
METOIbI HCCIICIOBAHMUS | 3aHATHSAM 110 TEMaM, BEIHECEHHBIM IK-1 Ua-2;
HaHOMaTEPHAJIOB. Ha CAMOCTOSITEIbHOE H3YUCHHE. Ua-3

N3yueHue HayyHOU U cienuanibHON
y4eOHOM JUTEpaTyPBhI.

12 |43 [IpousBoactBo U [ToaroroBka kK ay TMTOPHBIM Na-1;
WHTETparus 3aHATHAM IO TEMaM, BHIHECEHHBIM IK-1 NJ-2;
HaHOMAaTEpPHAJIOB B MHUKPO- Ha CaMOCTOSITENbHOE U3yUEHUE. na-3
W HAHODJICKTPOHUKY. N3yueHue HayqyHOU U crienuaibHOM

y4eOHON JUTEpaTypHI.

4.4 MeToauueckue YKa3zaHus 1o OpraHu3sainum CaMOCTOSITEJILHOM paﬁoTbl CTYAEHTOB

K coBpemeHHOMY crnenuanucTy OOIIECTBO MPEIbABISET JOCTATOYHO IIMPOKHUM NepedyeHb
TpeOoOBaHUM, cpead KOTOPBHIX HEMaJOBAXHOE 3HAYEHHE HUMEET HaJlu4yhe Yy BbIIYCKHHUKOB
OTIpe/IETICHHBIX CIIOCOOHOCTE M yMEHHsI CaMOCTOSITENIbHO JOOBIBaTh 3HAHUS U3 PA3IUYHBIX
HMCTOYHUKOB, CHUCTEMaTH3UPOBATh IMOJYYEHHYI0 HWH(OpMalMIO, J1aBaTh OLEHKY KOHKPETHOMN
¢unaHcoBOM cuTyauuu. @OpMHpPOBAHUE TAKOTO YMEHHS MPOMCXOAUT B TEYEHHE BCETO MEpHoja
o0y4yeHHs uepe3 y4acTHE CTYAEHTOB B IPAKTHUUECKHX 3aHATUAX, BBIMOJIHEHHE KOHTPOJIBHBIX
3aJJaHU{, HANUCaHME KYypCOBBIX U BBIIYCKHBIX KBaJIM(PUKALMOHHBIX paboT. [lpu 3TOM
CaMOCTOsITeNIbHAs paboTa CTYJEHTOB MI'PAeT PEeLIaloIlyI0 POJib B XO/I€ BCEr0 y4eOHOTro Mpolecca.

Teopetnueckne 3HaHMSA, NOJNYYEHHBIE CTYyJCHTAMH Ha INPAKTUYCCKUX 3aHATHAX U TIPU
CaMOCTOSITCIBHOM HM3Y4YEHMHM Kypca 10 JIMTEpaTypHbIM HCTOYHMKAM, 3aKpEIUIAIOTCS IIpU
BBIIIOJIHEHUH NTPAKTUYECKUX 3a1aHUM.

IIpu BbINOIIHEHNH NPAKTUYECKUX 3aJaHUN oOpariaeTcss 0co60oe BHUMaHUE Ha BBIPAOOTKY y
CTYZIGHTOB YMEHHSI I'PaMOTHO BBINOJHATE U OQOPMIIATH JOKYMEHTAIMIO, YMEHHs IOJIb30BaThCS
Hay4YHO-TEXHUYECKON CIPaBOYHOM JnTeparypod. Kaaplii CTYyIEHT IOJDKEH IMOATOTOBUTHCA K
3alIUTe CBOEr0 0TYETa, pa300paBIINCh C TEOPUEH UCCIIETYyEeMOrO SBICHMUSL.

Texymas pabota Hajg ydyeOHbIMH MaTepuaJaMH BKJIIOYAeT B €0 CHUCTEMATH3ALUI0
TEOPETUYECKOI0 MaTepuaja KaKJOoW HpPaKTUYeCKOHl paboThl, 3alOJIHEHHUS MPOIYILIEHHBIX MECT,
YTOUHEHHUS] CXEM W BBIJCICHUS TJaBHBIX MBICIEH OCHOBHOIO cojepxaHus paboTel. Jlias 3TOro
UCHOJb3YIOTCA HMEIOIIMECs Yy4eOHO-METOJMYECKUE MaTepuanbl W Jpyras peKOMEHJOBaHHas
JUTeparypa.

I'panu1bl MEXy pa3HbIMU BUJAMH CaMOCTOSITEIbHBIX pab0T 10CTaTOYHO Pa3MbIThl, a CaMU
BUJIBI PaOOTHI MepecekaroTcs. TakuM 00pa3oM, caMOCTOSTEIbHON padoTa CTYy/IEHTOB MOMKET ObITh
KaK B ayJUTOPHUH, TaK U BHE €€.

3akpenieHre BCEero HM3yYyeHHOro MaTepualla OCYILECTBIIIETCS Ha KOHTPOJBHOH pabore.
Taxxke Moxer ObITH TNPOBEJEH ONpPOC IO BceM TemaM Kypca. IlpemonaBaTens momoraet
pa3o0paThCsi ¢ MPoOIEMHBIMU BOIPOCAMH U 3a7jadyaMH (II0 Mepe MX MOCTYIUIEHHUS) B XO/1€ TeKYLIUX
KOHCYJIbTallUH.

4.5. IlpuMepHasi TeMATHKA KYPCOBbIX padoT (MP0eKTOB) (IPH HAJTUYMH)
KypcoBble paboTsl yueOHBIM IUIAHOM HE MTPEyCMOTPEHbI
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l. YuebOHO-MeTOOMUYECKOE M HH(POPMALMOHHOE O0ecTeyeHne
AUCHMILINHBI

a) nepeuens 1umepamypul

1. Mopo3zos B.I'. ®usnka HU3KOpa3MEPHBIX CTPYKTYP [DICKTpOHHBINA pecypc]: YueOHoe mocobdue/
Mopo3zos B.I'. — M.: MUPDA — Poccuiickuii TexHonorndeckuil ynusepcurer,2019, 122 c.
2.Pembe3a C.U. HuzkopasmepHbIE CTPYKTYPBI JJISi MHKPO- M HAHOAJICKTPOHHWKHU [DIEKTPOHHBIH
pecypc]: YuebHoe mocobme/C.M. PembGesa, E.C. Pem6e3a, H.H. KomeneBa - Boponexckuit
rocy/1apCTBEHHbIN TEXHUYECKUI yHUBepcuTeT, Boponex 2015. 114 c.

3. Arpadonos 10.B. ®usnka KOHIEHCUPOBAHHOIO COCTOSIHUSA BelecTBa. MeTton GyHKIUN
pacnipenenenus [DnexkTpoHHbId pecypc]: - Hpkyrckuii roc. yH-T, Hayd. 0-ka. — DIEKTpOH.
TekcToBble aH. — Upkyrck: M3a-so Hb UT'Y, 2005

4. Enudanos I'.1. ®uszuka tBepAoro tena [DnektponHbiit pecypc]. — 2011. Pexxum noctyma: 9bC
«M3narenscTBo «Jlanb». — Heorpanuu. nocrym.

0) nepuoouueckue uz0aHusl CB:F“W Wy
http://perst.issp.ras.ru/Control/Inform/perst.htm R - ki —

8) CNUCOK A8MOPCKUX MEMOOUYECKUX PAZPAOOMOK

2) bazwl aaHHblx, NOUCKO60-CnpaeovHble U qu)OpMdquHHble cucmemasl
«Kuuradon - Oubmuoreka ontain arenus. Www.knigafund.ru
. 243 «BUBJIMOTEX» https://isu.bibliotech.ru/
. OBbC «JIAHb» http://e.lanbook.com/
. 3bC «PYKOHT» http://rucont.ru

. ApxuB HayuHbIX kypHanoB JSTOR (http://www.jstor.org)

1. MarepuajibHO-TeXHUYECKOE o0ecredeHrue TUCHUMILIMHBI (MOTYJI1)

6.1. Yuedno-1a6opaTropHoe 060py/10BaHue:

[IpakTuyeckue 3aHATHS MO JAHHOW TUCIMIUIMHE MPOBOAATCS B y4eOHOW ayJUTOPUHU
o pacnucanuio. JlaboparopHoe o6opy1oBaHIE HE TPELYCMOTPEHO.

Ha ¢akynbrere nMeeTcss KOMOBIOTEPU3UPOBAHHAS ayTUTOPUS, IPEeTHA3HAYCHHAS IS
CaMOCTOSITENIbHOM paboThl, C HEOTPaHWYECHHBIM JOCTynoM B VHTepHET, cTaHAapTHHIE

CPEIACTBaMH IPOCMOTpA MPE3EHTALMI U JPYTHX MaTepUalioB 10 KypCy.


http://perst.issp.ras.ru/Control/Inform/perst.htm
http://www.knigafund.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://www.jstor.org/

6.2. IIporpamMHoe o0ecnieyenue:

CrangapTHele cepBUCHI ceTH VIHTEpHET, cTaHAApTHBIE CpPEACTBAMM IMPOCMOTpa
IIPE3EHTALMMI U IPYTUX MAaTEPHAIIOB 110 KypCy

6.3. Texunueckue M 3J1eKTPOHHBIE CPeICTBA:

JUia  mpoBeneHUss NPAKTHMUECKUX M JISKUMOHHBIX  3aHSITMH B KauyecTBe
JEMOHCTPALIUOHHOTO O0OPYZOBaHUS MCIOJB3YIOTCA IPOEKTOp, SKpaH U MEJIOBas JOCKa.
Hcnonb3yrores coBpeMeHHbIe 00pa30BaTeIbHbIE TEXHOJIOTUU: MH(OPMalMOHHbIE (JIEKIIUH U
npeseHTanuu B Power Point), mpoekTHble (MyabTUMEINA, BUAEO, JOKYMEHTaIbHbIE (DUIBMBI).
Wcnonb3oBanue r1100anbHONM KOMIBIOTEPHON CETH IO3BOJSET 00€CHnedYuTh JOCTYNMHOCTh
HHTepHET-pecypcoB U peann3oBaTh CaMOCTOSTENILHYIO padOTy CTYyAEHTOB, B X0J€ KOTOpOH
OHM MOTYT BBIYUTHIBATH Hay4yHbl€ CTaThbM IO TeMaM Kypca. Ha nekumsx Moryt
UCIIOJIb30BAThCA MYJIbTUMEIUNWHBIE CPEICTBA: MPOEKTOp, MEPEeHOCHOM 3KpaH, HOyTOyk. Ha
¢dakynpTeTe  MMeEeTCs KOMIBIOTEPU3UPOBAaHHAS  ayJUTOPHs, MpelHa3HauyeHHas I
CaMOCTOSITENIbHOM pabOThI, ¢ HEOIPaHUYEHHBIM JIOCTYIIOM B MIHTEepHeT.

Martepuanibl: HaydHble CTaTbu W MOHOTrpaduu M3 PElEeH3UPYEMBIX >KYpHAJIOB,
paccMaTpUBAIOLIME COBPEMEHHBIE IIOXOJIbl M MCCIEJOBaHUS B 0oONacTH (U3UKU

HU3KOpPa3MEPHBIX CTPYKTYP.

I1l. OOpa3oBaTejibHbIE TEXHOJIOT UM

B cootBerctBum ¢ tpedoBanusmu ®I'OC BO, B yueOHOM mpoliecce HCIONIb3YIOTCS
aKTUBHBIC U MHTEPAKTHUBHBIE (POpMbI IpoBeAeHUs 3aHATHI. VHTepakTHUBHBIE (POPMBI PabOTHI
Ha Yy4eOHBIX 3aHATHSAX MPEIyCMATPUBAIOT AKTHBHYIO MO3UIUIO CTYJEHTOB INPU H3yYECHUU
MaTtepuaina, HaIpuMep, CaMOCTOSTEILHO MOATOTOBUTH JIOTIOJIHEHNE K TeMe U BBIHECTH €ro Ha
OoOCy>XKJIeHHe, TMPOBECTH JUCKYCCHIO, BKIIOYMTH OJEMEHTHl COOCTBEHHBIX HAY4YHBIX
UCCIIEIOBAaHUM M clleNnaTh KpPaTKyl MPE3EHTAIlMI0 CBOMX BBICTYIUICHHH Ha HAy4YHBIX
koH(pepenuusx. Bce 3T0 dopMupyer CHOCOOHOCTH NPUMEHSATh 3HAHUS, YMEHHUS U
JUYHOCTHBIE KAa4yeCTBa ISl YCHEUIHOW AEITeIbHOCTH B 00JacTU MCCIEAOBaHUI MarHUTHOTO
COCTOSIHMSI BEIIECTBA.

Ha mpakthueckux 3aHATHUSAX CTYIAEHTBl HCIOJNB3YIOT aBTOpckue 3amaud. llo
MaTepuanam HaOIIOACHUI OHU MPUOOPETAIOT UCCIEI0BATENbCKIE HABBIKH, HEOOXOTUMBIE IS
paboThl MO MEXKIUCIUILIMHAPHBIM HaMpaBJICHUIM, MOCIE MOJy4YeHUs: 6a30BOro 0Opa3oBaHUs
U (HOpPMHUPYIOT KOMIIETEHIIMIO TOTOBHOCTH BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh
mpoOyieM, KOMIETCHIIUIO TOTOBHOCTH  HCHONB30BaTh  METOJABI  TEOPETUYECKOW U
IKCMIEPUMEHTATILHON (DPU3UKH B MPOPECCHOHATBHOMN NIESATEIBHOCTH I U3yUeHUsI MAaTHUTHBIX

BCIIICCTB.

14
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[IporpaMmma ocHOBaHa Ha MCIOJIb30BAaHUM COBPEMEHHBIX OOpA30BATENIbHBIX TEXHOJIOIMMA:
nH(POPMAMOHHBIX (JIEKUMHU U mpe3eHTauuu B Power Point), mpoekTHBIX (MyJIbTHMEANA, BUAECO),
JTUCTaHLIMOHHBIE, HAYYHO-UCCIIE0BATEIbCKOM HAPaBIEHHOCTH U T. II.

V.OIIEHOYHBIE MATEPHAJIBI JUISI TEKYIIETO KOHTPOJISA U IPOMEXYTOYHOM
ATTECTALUUN

®onp oueHouHbIx cpeacTB (POC) nmpencraieH B MPUIOKEHUH.

OneHouyHbIe MaTepUAaJbI /151 BXOAHOT0 KOHTPOJIA:

[IpoBoauTCst onpoc Ha MEPBOM 3aHATHH.

OueHouyHbIe MaTepUaJbl TEKYILIEr0 KOHTPOJIS:

Conepxanue yueOHOTO Marepuana pasleleHo Ha auaaktuyeckue eauHuipl (IE) —
MpeIMETHbIE TEMBI, MOJUIeKale 00sA3aTeIbHOMY M3YUYEHHMIO U YCBOEHHUIO B Ipoliecce 0O0ydYeHMUS.
YyuTbIBaeTCS ~ MPOMEXYTOUHAs  arTecTalMss MO  HUTOraM  CaMOCTOATEIbHOM  paboThl,
MIpelyCMOTPEHHON TPOrpaMMoii Kypca.

OueHouyHble MaTepHAJIbl ISl IPOMEKYTOYHOH aTTeCTAllUM:

[IpumepHBIH CTUCOK BOMPOCOB K IK3aMEHY:

1. Ymo maxoe HaHOINeKMPOHUKA U KAKUE POIU OHA USPAem 8 COBPEMEHHbIX MEeXHON02UsX?

2. Kakue ocrhosHble KOHYenyuu K8AHmMo8ol MexaHuKy NPUMEHSIOMCsL 8 HAHOIIEKMPOHUKe?

3. Kaxue nanomamepuansl WupoKo UCHOIb3YIOMCS 8 HAHOINEKMPOHUKE, U KAKUE ) HUX
ocobenHocmu?

4. Ymo maxoe epaghen, u kaxue y He2o YHUKAbHbLE 2JIeKMPOHHbLE CBOUCMEA?

5. Kaxue npunooicenus yenepoOHblX HAHOMPYOOK 8 HAHOILEKMPOHUKe?

6. Kaxue memoowvl ucciedo8anus HaHOMamepuaios no3801A10M AHATUIUPOSANDb UX CEOUCMEA HA
Hanomacuimade?

7. Ymo makoe c8epxnpos8oOHUKU, U KAKUe y HUX dNeKMPOHHbLE C8olicmea?

8. Kaxue npunyunsi nesicam 8 0CHO8e MONEKYIAPHOU eKMPOHUKU, U KAKUE MOLEK)IAPHbLE
yempoucmea mocym Ovlms co30anbl?

9. Kak pabomarom oOuHouHble MONEKYISAPHbIE MPAHIUCTIOPbL?

10. Kaxue ceoticmea K6aHmogvlx mouex 0eiaom ux noaie3HblMu 0Jis ONMOHAHOINEKMPOHUKU?
11. Kakue mexunonozuu ucnonv3ylomesi 01s Rpou3600CmMea HaHO3JIeKMPOHHbIX YCMPOUCME, GKII0UASL
aumoepaguro u HaHooobpabomky nogepxnocmei?

12. Kakue cywecmgyrom cnekmpockonuieckue memoobl Uccie008aHus HaHOMamepuanios?

13. Kakue cospemennbie meHOeHYUU 8 pazeumuu HAHOIIEKMPOHUKU U KaKue nepcneKxmussl Ois

smou obracmu?
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14. Kaxue smuueckue u COYUAJIbHblE ACNEKMDbl CEA3AHbL C UCNOJTIb306AHUEM HAHOMEXHON02ULL 8

HCIHOS]ZéKWlpOHuKe?

[Iporpamma cocraBiieHa B cootBeTcTBUU ¢ Tpeboanusimu OI'OC BO mo HampaBieHHIO

noarotoBku 11.04.04 DnexTpoHUKa U HAHOJIEKTPOHUKA.

Pazpaboruunk:

;i
ﬁ/ n.¢-m.H. mpodeccop A.A. I'aBpuitok

/

[Tporpamma paccMoTpeHa Ha 3aceanuu Kadeapsl 001el U SKCIIEPUMEHTAIBHON (DHU3UKH
«31» staBaps 2023 T.
[Tpotokom Ne 7

g
3aB. xadempoit ‘7%/ n.¢.-m.1. TaBpumok A.A.

Hacmoswas npoepamma, ne mooicem Ovlmb 6ocnpoussedena HU 6 Kakoi gopme Oe3

npeosapumenbHO20 NUCbMEHHO20 paspeuleHus Kagheopul-paspabomyuxka npocpammol.
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“une’
MuHHCTEpPCTBO HAYKH M Bbicuiero odopasosanus Poccuiickoit ®eaepanun

®denepajbHOE rocyIapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE

yupeKaeHue
BbICILIET0 00pa30BaHUsA
«MpKYyTCKHMH rocy1apCcTBEHHbIH YHUBEPCUTET
(PI'BOY BO «HI'Y»)

Dusznueckuii HaKkyJIbTET
Kadenpa_obmieit u sxcniepuMeHTanbHOU (PU3UKH

®OH/J OHEHOYHbBIX CPEJACTB

no aucuunuHe b1.B.01 Marepuanbl HAHOAEKTPOHUKHU
HanpasJjeHusi noAroroBkul1.04.04 DyieKTpoOHUKA U HAHOAJIEKTPOHUKA
HanpaBJieHHOCTHh (nmpoduiab) M3mepenue u MomauduKanus CBOWMCTB HAHOMATEPUATIOB U

HAaHOCTPYKTYP

Upkyrck, 2023



OnoOpen
YMK (bH3quCKoro (bakynbTeTa
HpOTo 3801 «18» anpens 2023 r.

.H., podeccop
H.M. bynues

Pa3paboTuuk:

/Z/ n.¢.-m.u A.A. ['aBpuitiok
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Pa3pabotan B COOTBETCTBUH C
npukazoM 22 ceHta0ps 2017 r. Ne 959 00
YTBEPKJEHUU (hellepanbHOTro
roCy1apCTBEHHOI0 00pa30BaTEIbHOIO
CTaHJapTa BbICIIEr0 00pa3oBaHUs -
MarucTparypa Mo HanpaBJICHUIO
noarotoBku 11.04.04 snexTpoHuka u
HAHO3JIEKTPOHHKA
C yueToM TpeboBaHMi npod. CTaHAAPTOB
40 - CkBO3HBIE BUJIbI TPOPECCUOHATIBHON

JeSTEIbHOCTH B MTPOMBIIIIICHHOCTH
40.104 Cneunanuct Mo U3MEPEeHUI0
napaMeTpoB U MOJIU(UKAIINN CBOMCTB
HAHOMATEePUaJIOB U HAHOCTPYKTYP



HHACITIOPT ®OHJA OHEHOYHBIX CPEJACTB

HanmenoBanue qmucuuniaunbl (moayss) b1.B.01 Marepuainbl HaHO3JIEKTPOHUKH

Hanpasiaenust noarorosku 11.04.04 DneKTpoHUKA U HAHOIEKTPOHUKA

HanpaBiennoctu (nmpodguiau) mnoAroToBkM L3MepeHWe ¥ MOIAMQUKAIUS CBOKWCTB
HaHOMAaTEpPUAJIOB U HAHOCTPYKTYP
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Kpaimpukanus BeINYCKHUKA_ MarucTp
®opma 00yueHHsI_OUHas

1. KommnereHuum (MHAMKATOPbI KOMIleTeHLUI), (popMupyeMble B mpouecce H3y4eHUs:
AMCHUTIIMHBI (Kypc 2 cemectp 3):

KoMmnerenuus HNuauxaropsl Pe3yabTarsl 00yyeHus
KOMIIeTEeHI M

ITK-1: Na-1. TIK-1 3naer | 3Hath:

PopMyIUpOBATH TE€HJICHIIUH U | TEHIEHUUU u MEPCIEKTHUBBI pa3BUTHSA

HeIM MW 3aJa4M | HEepPCIEKTHUBBI JJEKTPOHMKM M HAHOAJIEKTPOHHMKH, a TaKxke

Hay4HbIX pa3BUTHUA CMEXHBIX 00J1acTel HAyKU U TEXHUKH.

WCCIEAOBAHUN B | DJIIEKTPOHUKH n | YMers:

COOTBETCBUU C | HAHODJIEKTPOHHUKH, a | BBISABJIATh TCHIACHIMH W MEPCHEKTUBBI Pa3BUTHS

TEHICHIMSAMH W | TaKXKe CMEKHBIX | JJICKTPOHMKM M HAHOMIEKTPOHHMKH, a TaKXkKe

NIEPCIIEKTUBAaMU obnacTel Haykd U | CMEXHBIX 001acTe HAyKH U TEXHUKH.

pa3BUTHSA TEXHUKHU Brnaners:

IEKTPOHUKHU u HABBIKAMHU IIPOTHO3MPOBAaHUSA TEHIACHIUN U

HAHODYJICKTPOHUKH, IIEPCIIEKTHB pa3BUTHA IEKTPOHUKHU "

a TaKKe CMEXKHBIX
obOnacTeil HayKu H
TEXHUKH,

000CHOBAHHO
BBIOHpATh
TEOPETHYCCKUE U
IKCIEPUMEHTAIbH

bple  METOAbl U
CpeICTBa pelIeHUs
chopMyIIUpOBaHH
BIX 3314

HAaHOJJICKTPOHHUKH, a TAaKXKE CMCEXKHBIX obxiacreit
HAaYKU U TCXHUKH.

UJ-2. IIK-1 VYmeer
dhopmynupoBaTh

aKTyaJbHBIC LETU H
3a/1a4u HayYHBIX
HCCIIEIOBaHUI B
00J1aCTH 3JIEKTPOHUKH
U HAHOXJIEKTPOHUKHU
Ha OCHOBE aHajau3a

POCCUINCKOM u
3apyOexHO Hay4dHOUH
JUTEPATYPHI.

3HATh:

aKTyaJlbHble  LE€JIM M 33Ja4d  Hay4dHBIX
UCCIIEIOBaHUH B 00JacTH  3JNEKTPOHUKU U
HaHOYJIEKTPOHUKNU Ha OCHOBE  aHaju3a
poccuiickoii U 3apyOexHOMH Hay4YHOU
JIUTEPATYPHI.

YMers:

(1)OpMan/Ip0BaTL AKTYAJIbHBIC MLCIW W 3ada4yu
HAyYHbIX HCCIICIOBaHUN B obactu QJICKTPOHHUKH

U HAHODIIEKTPOHMKH Ha OCHOBE aHalu3a
poccuiickoli M 3apyOexHOM Hay4YHOU
JUTEPATYPHI.

Bnagers:

HaBblkamMp akTyanm3upoBaTh LEIM U 33Ja4d
HaYYHBIX HCCIIEZIOBAaHUM B 00IaCTH 3JEKTPOHUKU
U HAHODJIEKTPOHHMKHU Ha OCHOBE AaHaJIH3a
poccuiickoii M 3apyOekHOM Hay4YHOU
JUTEPATYPHI.
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N/I-3. TIK-1 Bnaxgeer
HaBbIKaMUA
000CHOBAHHOI'O
BbIOOpA METOJI0B
TeOpCTI/ILICCKI/IX nu
3KCHepI/IMCHTaJH)HI)IX
HCCJICIOBaHUM Kak
CpencTBa pereHus
3a7a4 = B 00ylacTu
JIICKTPOHUKU 31
HaHO3JICKTPOHUKH.

3HaTh:

METOAbI TeOpeTI/I‘-IeCKI/IX nu 3KCHepI/IMCHTaHBHBIX
UCCIICIOBAHUI KaK CpEACTBA pEIICHHs 3a7ad B
00J1aCTH MEKTPOHUKU ¥ HAHOAJICKTPOHHKH.
YMeTh:

coBepiIiaTh OOOCHOBAHHBIN BBIOOD METOI0B
TCOpeTquCKHX n 3KCHepI/IMeHTaJH)HI)IX
UCCIICIOBAHMIA KaK CpEICTBA PEIICHHS 3a7ad B
00J1aCTH IJIEKTPOHUKHU ¥ HAHOAICKTPOHHKH.
Biagers:

HaBbIKAMU OOOCHOBAHHOTO BBIOOpa METOJIOB
TGOI)CTI/I‘IGCKI/IX nu 3KCHepI/IMCHTaJ'II)HBIX
UCCJICIOBAHMA KaK CpEJICTBA PEIICHHS 3a7ad B
00J1aCTH JIEKTPOHUKHU ¥ HAHODJICKTPOHHKH.

2. Texkymuii KOHTPOJIb

2.1. IIporpamMa oueHHMBaHUSI KOHTPOJIUPYEeMOi KoMIleTeHIIuM /7K-1
Tema Kopn [manupyembri Kpurepnit HaumenoBanne
WU WHJUKATO | pe3yJibTaT OLICHUBAHU 0C?
paszen pa A TK3 ITA4
JUCLUII | KOMIIETEH
JIVHBI 01505
Paznen TIK-1: 3Haer TEHICHIIUN u | Cm. cobecenoBanue, | Tect 1
1-5 TIEPCIIEKTHUBBI pazButus | «TecroBbie TECTUPOBAHHUE,
OJICKTPOHUKHU Hu | 3aJaHUSI» 9K3aMCH
HAaHOJJICKTPOHHUKH, a TaK¥XKC

CMEXHBIX O0JIacTell HayKH U
TEXHUKHU

Ymeer (dhopMynupoBath
aKTyallbHble L€ U 3a]a4u
HAyYHBIX HCCJEIOBAaHUN B
o0nacTd  DIEKTPOHUKH U
HAHODJIEKTPOHUKUA Ha OCHOBE

aHalaM3a  POCCUMCKOM M
3apyOexHOM HAy4YHOU
JUTEPATYPHI.

Brnaneer HaBBIKAMH
000CHOBaHHOTO BbIOOpa
METOZI0OB TEOPETHYECKHX U
HKCTIIEPUMEHTAIbHBIX

HCCIIENOBAaHUM Kak cpeacTBa
peuicHud 3aaa4 B obactu
QJICKTPOHUKU n
HaHO3JICKTPOHUKH.
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3.3 OueHouHble MaTepHaJbl (CpeAcTBa), 00eCeYUBAKIINE TUATHOCTUKY
copMHUpOBaAaHHOCTH KOMIIETEHUMH (MM HHAUKATOPOB KOMIIECTEHIMH),
3asiBJICHHBIX B pa0oyel nmporpaMmme JMCUUIIMHBI (MOXYJIA)

B smom pazdene mocym 6vimb npeocmasienvt 3auémHO-9K3AMEeHAYUOHHbLE
mamepuanvl, cooepicajue KOMNIAeKmMbl B0ONPOCO8 (3a0aHutl) O 3auéma u
IKZAMEHAYUOHHBIX OUNEeMO8 O/ IK3AMEHA, a MAaKce Kpumepuu @GopmMuposaHus
oyeHok. Pewenuem xaghedpvl 6 cocmas 3Kk3amMeHAYUOHHBIX OUNEMO8 Ol IK3AMEHA
UM 3a0auuil K 3a4émy 6Mecmo GONpoCco8, 3a0au/3a0aHuil, MO2Yym GKII0YaAmbCs
mecmol U unvle KHUM, npumenenue KOMOpviX NO3604UM OYEHUMb VPOBHU
cpopmuposannocmu KomnemeHyuil y cmyoeHmaos.

Obpamume enumanue! JlanHvlii pazoen cooepicum moIbKo mMom Mamepuai,
KOMOPbLI UCNONb3YEMCS AGMOPOM NPU NPOBEOSHUU NPOMENCYMOYHOL ammecmayuu
(3auem unu dK3amer) no oucyuniure (Mooyo) u yKazaw 8 e2o paboyeti npozpamme.
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“une’
MHWHOBPHAYKH POCCUHN

(denepanbHOe rocyrapcTBeHHOE
010/1:KeTHOE 00pa3oBaTebLHOE
YupeskaeHne BhIcIero o0pa3oBanus

«MpKyTCKUI rocy[apCTBEHHbIN
YHUBEPCUTET»
(®I'bOY BO «HI'Y»)
®usnyecknii pakyJabTeT

3K3AMEHAIIMOHHBINA BUJIET Ne 1
JAucuunimaa
HanpaBnenne noaroToBku

=

Kak paboTatoT oluHOUHbIE MOJEKYJISPHbIE TPAH3UCTOPHI?
2. Kakue npusoxeHus yriiepoJHbIX HAHOTPYOOK B HAHOAJIEKTPOHUKE?

3. Kakwne TeXHOIOTHH NCTIOIB3YIOTCS IS IIPOU3BOACTBA HAHODIIEKTPOHHBIX YCTPOMCTB,
BKJTFOYAs JIUTOrpaduio U HAHOOOPAOOTKY MOBEpXHOCTEN?

[Temarornueckuii pabOTHHUK . A.A. I'aBpuittok

3aBeyromuii kKadeapoi : A.A. I'aBputrok

(nourmcy'

«31» aaBaps 2023 r.

Kpurepum oueHku:
- OLIEHKAa «OTJIMYHO)» BBICTABISETCS CTYJCHTY, €CIIM BEpPHO OTBEUaeT Ha 3 BOIMpPOCa;
- OLIEHKAa «XOpOIIO» - MPaBUIILHBIA OTBET Ha 2 BOIpoca U 001Ul oTBET Ha 1 Bompoc;

- OLICHKAa «YyHAOBJICTBOPUTCIBHO» - O6H.IHI>1 OTBCT Ha 3aJaHHBIC BOIIPOCBHI, OTCYTCTBUC
KOHKPETHKHU IIPHU IOHUMaHHUH MEXaHU3MOB, JIC)KAILUX B OCHOBE,
- OLICHKAa «HCYAOBJICTBOPUTCIILHO» - HOJIHOC OTCYTCTBUC IIOHUMAaHHA O6I_HI/IX 0a30BBIX

MCXaHHM3MOB.
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“une’

MMHOBPHAYKHU POCCHUHA
(denepanbHOe rocyrapcTBeHHOE
010/1:KeTHOE 00pa3oBaTeIbLHOE
YupeskaeHne BhIcIero o0pa3oBaHus

«MpKyTCKUU rocyiapCTBEHHbIN

YHUBEPCUTET»
(PI'BOY BO «HI'Y»)
®usnyecknii pakyJabTeT

BOl'lpOCl)I U1 codeceloBaHUA

1. UTo Takoe HAaHOAIEKTPOHHUKA M KaKYI0 POJIh OHA UTPAET B COBPEMEHHBIX TEXHOJIOTHSX ?

2. Kakve OCHOBHBIE KOHIICTIIMY KBAHTOBOW MEXAHUKH IPUMEHSIOTCS B HAHORJIEKTPOHUKE?

3. Kakue HaHOMaTepuasbl ITUPOKO UCIIOIB3YIOTCS B HAHOIJIEKTPOHHUKE, M KaKHe y HUX
0COOEHHOCTH?

4. Yto takoe rpadeH, U KaKhe Y HEro YHUKaJIbHBIE dJIEKTPOHHBIE CBOMCTBA?

5. Kakue nmpunoxeHus yriepoIHbIX HAHOTPYOOK B HAHOAJICKTPOHHUKE?

6. Kakne meTopl nccneoBaHUsl HAHOMATEPHAIOB MTO3BOJISIOT aHAJIM3UPOBATh UX CBOMCTBA
Ha HaHoMacuITaoe?

7. YTo Takoe CBEPXIPOBOJIHUKH, U KAKHE Y HUX JIEKTPOHHbBIE CBOMCTBA?

8. Kakue mpuHIUIIBI JIeXKaT B OCHOBE MOJIEKYJISIPHON JIEKTPOHUKH, U KAKHE MOJIEKYJISIPHbIE
YCTpOICTBa MOT'YT OBITh CO3/1aHbI?

9. Kak paboTatoT oIMHOYHBIE MOJIEKYJISIPHBIE TPAH3UCTOPHI?

10. Kakue cBOMCTBa KBAHTOBBIX TOUEK JIEJIAIOT UX MOJIE3HBIMU /711 OIITOHAHOAJIEKTPOHUKH ?

11. Kakue TeXHOJI0ruu UCIONb3YIOTCA JUIsl IPOU3BOJCTBA HAHOAJIEKTPOHHBIX YCTPOMCTB,
BKJIIOUAsi TUTOrpaduio U HAHOOOPAOOTKY TOBEPXHOCTEH?

12. Kakue cymecTByrOT CHEKTPOCKOMMYECKUE METO/IbI UCCIIEI0BAHNSI HAHOMATEPUaIOB?

13. KakoBbI COBpeMEHHbIE€ TEHJEHIIUN B PA3BUTHUH HAHOAJIEKTPOHUKH, KAKOBBI MEPCIIEKTUBbI

JUTSL DTOH obOsacTu?

[lenaroruueckuii paboTHUK A.A. I'aBpuinok

(moxmuc

3aBenyromuii kadeapoii : ‘ A.A. I'aBpuitok

(noarmcy'

«31» saBaps 2023 r.
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Kpurepun onenkn:

- OLEHKA «OTJIMYHOY» BBICTABJISETCS CTYJEHTY, €CJIM BEPHO OTBEUAET Ha 3 BOIPOCA;
- OLIEHKAa «XOpOIIO» - MPaBUJIbHBINA OTBET Ha 2 BOIpoca U 001uil OTBET Ha 1 Bompoc;

- OLICHKA «YIOBJICTBOPUTEIBHO» - OOIIMIA OTBET HA 3a/JlaHHbIE BOMPOCHI, OTCYTCTBHUE
KOHKPETHKH MPY MOHUMAHUN MEXAHU3MOB, JICKAILIMX B OCHOBE;

- OLICHKA «HEYJOBJIETBOPUTEIBHO» - TOJHOE OTCYTCTBHE IMOHUMAaHUS OOIIMX 0a30BBIX
MEXaHU3MOB;

OLICHKA «3a4TE€HO» BBICTABIISIECTCSA CTYJEHTY, €CJIM AAH OTBET, JOCTOMHBIN OLEHOK «OTIIMYHON-
«YIOBJIETBOPUTEIILHOY,;

OLICHKA «HE 3a4T€HO» BBICTABIACTCA CTYACHTY, €CIM JaH OTBET, JOCTOMHBIN OLICHKH
«HEYAOBIETBOPUTEIBHOY.
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“uns’

MHWHOBPHAYKH POCCUHN

(denepanbHOe rocyrapcTBeHHOE
010/1:KeTHOE 00pa3oBaTeIbLHOE
YupeskaeHne BhIcIero o0pa3oBaHms

«MpKyTCKUI rocyiapCTBEHHbIN
YHUBEPCUTET»
(®I'BOY BO «HI'Y»)

®usnyecknii pakyJabTeT

TECTOBBIE 3AJIAHUA
Tect Nel (npumep)

TecToBoe KOMILIEKCHOE 3aJaHue JUIsl KOHTpoJisi 3HaHuM 1o aucuumiubHe b1.0.01
YnpasJiieHue HCCIeA0BATEIbCKON U IIPOEKTHOM AeATEIbHOCTHIO

Unempyrkyus:

[Ipexxe yeM MPUCTYNUTH K BBITOJHEHUIO TECTOBOTO 3a/laHusl, BHUMATEJIbHO MPOYUTANTE
Bonpocel. Eciiu Bbl 3arpynHsieTech OTBETUTH Ha BOMPOC, MEPEXOAUTE K CIEAYIOIIeMY, HO He
3a0y/1bTe BEPHYTHCS K MPOIYIIEHHOMY 33JJaHUIO.

Bpewms BeinmosiHeHUst Tecta — 45 MUH.

Kasxp1it mpaBUIBHBIN OTBET Ha BOIIpoC Oiioka A orieHuBaeTcs B 1 Oam,

Kaxprit mpaBuIbHBIN OTBET Ha Botpoc 6;10koB b u B — 1,5 Ganna;

Kasxp1it mpaBuiIbHBIN OTBET Ha Bompoc 0siokoB ['u JI — 2 Ganna.

BJIOK A.
Buvibepume 00un npasunvuwiii omeem u 068edume €20 KpyICKoM:
1. Ymo maxoe nanosnekmporuxa?
- A) U3yuenue maneHbKUX HCUBOMHDBIX.
- B) U3yuenue sanekmpoHnuwix seieHull Ha HaHomacuimaoe.
- C) U3yyeHnue 21eKmpoHHbIX YCMPOUCME HYMPU HAHOCUCTNEM.

Omeem: B

2. Kakue ceoticmea HaHomamepuanog 0eiaiom ux 0coOeHHo uHmepecHviMu O0Jisl HAHOINEKMPOHUKU?
- A) Onu 6onvuiue u npounbie.
- B) Onu umerom ynukanvhvle c8olicmea Ha HaHomacuimaoe.
- C) Onu dewesnl 6 npoussoocmee.

Omeem: B
3. Ymo maxoe epaghen?
- A) Munepan, cooepacawutl epagum.
- B) Jleymepnuiii mamepuan, cocmoawuil U3 amomos y2iepood.

- C) DnekmpoHHoe ycmpoticmeo.

Omeem: B
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4. Kaxue nanomamepuansl wiupoKo UCHOIb3VIOMCS 8 HAHOINEKMPOHUKe?
- A) Cmexno u depego.
- B) Meow u anromunuil.
- C) I'pagpen u yenepoonwvie nanompyoxu.

Omeem: C

5. Kakue memooul uccie008aHusi HAaHOMAMePUaIo8 NO3BOJAIOM AHANUZUPOBAMb UX CEOUCMEA HA
HaHomacwimaobe?

- A) Maenumomempus.

- B) Penmeenosckas ouppaxyus u CKaHupyrowas myHHeIbHasi MUKPOCKONUSL.

- C) Memoo xoneunwlx 21eMeHmMos.

Omeem: B

6. Ymo maxoe ceepxnposoonuxu?

- A) Mamepuanvl, 6 KOmMOpwiX 3JeKmMpudecKoe CONpOMuUBieHue pPAeHO HYIIO NpU  HUSKUX
memnepamypax.

- B) Mamepuanei, rxomopvie npogoOsAm 3NEKMPU4ecmeo O04eHb XOpPOul0 NpuU  BbICOKUX
memnepamypax.

- C) Mamepuanvl, komopule He nPo8OOSAM 1eKMPULECME0.

Omeem: A

7. Kakue npunyunwi nesxcam 6 ocHoge MOJIEKYIAPHOU IIeKMPOHUKU?
- A) HUccnedosanue monexyn 6 MaKkpoCkOnu4ecKux Macumaoax.
- B) Hcnonvsosanue monexyn 6 kauecmee akmusHbuIX 2J1eMEeHmMO8 JJIeKMPOHHBIX YCMPOLICME.
- C) CozoaHnue monexynapHulx bamapell.

Omeem: B

8. Kakue ycmpoticmea a61510mcs npumepamu MOAEKYIAPHLIX 2JIeKMPOHHLIX YCMPOUCm8?
- A) Jlamnouxu.
- B) Oounounsie monexyniaprvie mpaH3ucmopboi.
- C) I'enepamoppui.

Omeem: B

9. Ymo maxoe keanmosvie mouku?
- A) Ouenv manenvkue mouku Ha Kapme.
- B) Mecma, 20e 21ekmponbl HAX00AMCsL 8 KBAHMOBLIX COCMOAHUSIX.
- C) HanomacwumabHvie noiynpo8ooOHUKO8ble CIpPYKMYpbi.

Omeem: C

10. Kakue mexunonozuu ucnonv3ylomesi Oisi Bpou3600CmMead HaHO3JIeKMPOHHbIX YCMPOUcme?
- A) Jleconunvrvle cmanku.
- B) Jlumoepagus u nanoobpabomka nogepxHocmeil.

- C) Bazanue.

Omeem: B
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11. Kakue cospemeHHbie MeHOEHYUU 8 PA3GUMUU HAHOIIEKMPOHUKU U KaKue Nepcnekmussl O/
amoti obracmu?

- A) Ymenvwenue unmepeca Kk HaHOMeEXHOLOSUAM.

- B) Pocm unmepeca k 6uoanekmpoHuxe.

- C) Pa3zsumue K8aHMOBbIX 8bIYUCTIEHUL U HAHOMATNEPUATO8.

Omeem: C
12. Kakxue smuueckue u coyuanvbhvie ACneKmvl C8A3AHbl C UCHONbI0BAHUEM HAHOMEXHONIO02U 8
HAHOdJIeKMpoHUKe?

- A) Hem smuueckux 60npocoe 6 smou ob1acmu.

- B) Konmpoaws 3a pazsumuem HAHOMEXHON02Ull U obecneyenue Oe30nacHOCu.

- C) Dghghexmusnoe ucnonvzosanue snepeuu.

Omeem: B

[Temarornueckuii pabOTHHUK ; A.A. l'aBputrok

e
3aBenyromnuit kadeapoit . A.A. l'aBputrok
(nourmcy

«31» aaBaps 2023 r.

Kpumepuu oyenueanua mecma:

OtmeTka «5» ctaBUTCS IpU ITpaBHiIbHOM BbintosiHeHUU 90% 3amanuii Tecra.
OtMmeTKa «4» cTaBUTCS IPU MPaBUIBHOM BblllosIHEHUH 60% 3a1aHuii Tecra.
OtmeTka «3» cTaBUTCS IPU MPABUILHOM BbITIONIHEHUH 35% 3a1aHuii Tecra.
OtMmeTKa «2» cTaBUTCS IPU MPABUIBHOM BhINIOJIHEHUH 15% 3ananuii Tecra.



