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Paboyas nporpamma gucuuninHbl «OCHOBblI HAHOMETPOOrUU» AN1A 06yyvaroLWwmMxca no
HanpasneHut  nogrotoeknm  27.03.01  CraHpgaptmsauma u  wmetponorus  (Mpodunb:
CraHgapTusauma u MeTposiorus), cocrtas/eHa Ha OCHoBaHMM Pefepa/ibHOro rocyfapCTBeHHOro
o6pa3oBaTeNlbHOr0 CcTaHfapTa BbiClWero o6pa3oBaHud - 6akanaBpuar Mo Hanpa.ieHUIO
nogrotosku 27.03.01 CtaHfapTum3aLma n MeTPOIOrnA, yTBepXAeHHOro npmkasom MuHucrtepcrsa
HayKu 1 Bbiclwero o6pasoBaHus Poccuiickoii degepaumm ot 07 aBrycta 2020 r. Ne 901 (c nsm. u
gon.), Tlopagka opraHuM3aumMmM W OCYLLEeCTB/IEHUS 06pa3oBaTelbHOW AeATeNIbHOCTM MO
obpasoBaTenbHbIM MporpamMam BbICLIEro 06pa3oBaHUd - nporpamMmam 6GakanaBpumara,
nporpammam  cneuyuanuTtetra, nporpamMmam  MarucTpaTypbl, YTBEPXLEHHOro MNPUKa3oMm
MMUHUCTEpCTBa HayKKU 1 BbicLero obpasosaHns Poccuitckoin ®epepauum ot 06 anpensa 2021 r. Ne

245 (Cc u3M. 1 fon.), B COOTBETCTBUWN C YYEOHBLIM MaHOM, YTBEPXKAEHHbLIM YUYeHbIM COBETOM
®re0Y BO «[oHI'Y» ana Ha6opa 2024 ropa.

Pa3paboTumkm:
npogeccop KaeApbl TEOPETUYECKON (UNKN 1
HaHOTEXHONOTr NI, 4-p PuU3.-MaT. HayK, npodeccop A.T". Munocnasckui

Pabouas nporpamma ofobpeHa Ha 3acefaHun
KaheLpbl TEOPETUYECKOW PU3NKN N HAHOTEXHOOT U
MpoTokon oT 26.03.2024 r. Ne 16

3aBeaytoLwnin kaespoi
COIrACOBAHO:

N.0. nekaHa hU3NKO-TEXHUYECKOTo (hakynbTeTa
28.03.2024 .

Y4yebHO-MeTOgMYECKAA KOMUCCUA (DU3NKO-TEXHUYECKOTO (haky
MpoTtokon ot 27.03.2024 1. Ne 2.
Mpeacenatens B.H. KoTteHko

PyKoBOAWUTeNb OCHOBHOW NPOdecCUoHabHOA

obpasoBaTte/ibHOW Nporpammbl,

aou., KaHAa. r3.-maT. HayK, CT. Hay4H. COTp. N.B. AcnaHoB
26.03.2024 1.



1. MECTO JUCLIHUITJINHLI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMEI

1.1.  TpeboBaHus K MpeaBapUTEILHON MOATOTOBKE O0YYAIOIIMXCS, MPEIIICCTBYIOITHE
Y COIYTCTBYIOLIUE IUCUUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS N3YUEHHUE JaHHOM:

JUCHUIUIMHBL TIporpaMMbl OakanaBpuara: Beicmias marematuka, ®usmka, Xumws,
IIpomsbllIEHHAS YKOJIOT U

1.2.  JIMcuuIianHbl, KypcoBble pabOThl U MPAKTHKH, JUISI KOTOPBIX OCBOCHHE JaHHOU
JUCLIUTUTMHBI HEO0XO0AUMO KaK MPEIIIeCTBYIOIIEe:

[Ipuknagnas merposiorusi, CraHmapTu3anus, OLEHKAa COOTBETCTBUSI M TEXHUYECKOE
perynupoBanue, KypcoBas pabora mo Merpoiorud, YueOHas NpaKTUKA: HAy4YHO-
uccienoBarenbckas pabora (ModydyeHHE TMEPBUYHBIX HABBIKOB HAy4YHO-HCCIEI0BATENIbCKON
paboTsI) (00s13aTeNbHAS).

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HaumeHnoBanue nokasarenst 3HaueHue nokasaress

HazBanue oOpa3oBaTenbHOI MporpaMmbl 27.03.01 CrangapTu3anus U METPOJIOTHS
(ITpouns moaroroku: CTaHgapTH3ALMS U
METPOJIOTHSI)

Iudp 1 Ha3BaHHE B COOTBETCTBHUH C b1.B.O/1.7 OcHOBbI HAHOMETPOJIOTHH

y4eOHBIM TIIAHOM

Yactb 00pa3oBaTeIbHON NPOTrpaMMBbl BapuatuBHas yacTh: BbIOOp By3a

KonmuecTBO 3a4eTHBIX €IUHUL / BCETO YaCOB 4/ 144

2.2.  Pacmpenenenue 4acoB 1o opmam U repuojam o0ydeHus

OO0111e€ KOJIMYECTBO YaCOB
o
& CaMOCTOSI-
®dopma g1 8 6 - o
> | 2 JeKnu- | mabopa- | MpakTH- | TEIbHOU opMma
00y4enus 20 3 BCETO
8 OHHBIX | TOPHBIX | YeCcKUX | paboThHI + KOHTPOJISI
KOHTPOJIb

QOuHas 2 4 30 — 30 84 144 3a4eT
3aoyHas 3 5 6 - 6 132 144 3a4er

3. LEJU JUCLUIUIMHBI

[IpenocraBieHne 3HAHWI MO OCHOBAM HAHOMETPOJIOTMM M COBPEMEHHBIM METOAaM
obecrieueHus eTMHCTBA HAHOU3MEPECHHUIA.

4. KOMITETEHIIMM OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X UH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUEHU A

Komnerenumn WHnukaTopsl Pesynbrarel 00yueHus
OIIK-2. Criocoben | OIIK-2.1. OIIK-2.1.1. 3HaeT OCHOBHBIE METO/IbI
dbopmynupoBaTh Hcnonws3yer MPOBEJICHUS U3MEPEHUM, 00pPabOTKHU U
3a7auu MaTeMaTUYeCKHUe MPEeACTABICHUS YKCIEPUMEHTAIIbHBIX
1po¢eCCUOHANIBHON | METOIbI TIPU JTAaHHBIX.

JIESATEJIbHOCTHY Ha 00paboTke OIIK-2.1.2. YMeeT cocTaBiIsITh OTYETHI O
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OCHOBE 3HaHUI SKCIIEPUMEHTAJIBHBIX | yUeOHO-UCCIIEI0BATENBCKOM AEATEIHbHOCTH ,
MPOHITHHBIX JTAHHBIX, BKJTIOYAS aHAJIN3 YKCIIEPUMEHTAIBHBIX
paszaenoB aHaAIU3UpYyeT pe3yJIbTaTOB, COMOCTABIICHUS UX C
MaTEeMaTHYECKUX U | PE3yIbTaThl W3BECTHBIMH aHAJIOTAMU.
€CTECTBECHHO- HCCIIEeIOBAaHUH C OIIK-2.1.3. Bnaneet HaBbIKAMU
HaYy4YHBIX y4eTOM (hbopMupOBaHUS JEMOHCTPAITMOHHOTO
JTACIUTIINH JIUTEPaTyPHBIX Marepuaia U MpeCTaBICHUs Pe3yIbTaTOB
HCTOYHUKOB CBOEH HMCCIIeI0BATEIBCKON IEATEILHOCTH Ha
Hay4YHbBIX KOH(QEpPEHIUIX.
OIIK-2.2. OIIK-2.2.1. 3HaeT OCHOBHBIE CTAH/IAPTHI,
I'otoBuT HOPMBI U MIpaBuja, UCIOJIb3yeMble PU
TEXHUYECKYIO pa3paboTKe TEXHUYECKON JOKYMEHTAIINH B
JOKYMEHTAIMIo0 IpH | obsacTu npodecCuoHaIbHON AesSTeIbHOCTH.
peuieHun OIIK-2.2.2. YMeeT UCIoiab30BaTh
MIPOU3BOJICTBEHHBIX TEXHUYECKYIO U CIIPABOYHYIO JIUTEPATYyPY,
3ajad, OCBaMBaeT | HOPMATUBHBIC IOKYMEHTHI PU BHIMOJTHEHUU
AKCIIEPUMEHTAIbHYIO | UCCIIEIOBATEIBCKOM paboThl B 00J1aCTH
anmapaTrypy ¢ y4eToM | TEXHOJIOTHUH W METOJOB JTHArHOCTUKHU
3HaHUW (UBNYECKUX | HAHOMATEPHUAJIOB U U3ICNINI U3 HUX.
OCHOB €€ paboThI OIIK-2.2.3. Birageetr HaBbIKaMU COCTABIICHUS
OTYETOB IO SKCIIEPUMEHTAIBHBIM U
TEOPETUUECKUM UCCIICOBAHUIM
MPAKTUYECKOMN JEATEIbHOCTA B COOTBETCTBUH
C YCTaHaBJIMBAEMbIMH TPEOOBAHUSIMU.

5. I[TPOI'PAMMA JJUCHUITJINMHBI

HazBanue temsl

Kpatkoe cogepxanne TeMbl (BOIPOCHI TEMBI)

Paznen 1. OCHOBBI HAHOMETPOJIOTUH

Hctopus pa3BUTHS HAHOTEXHOJIOTHI 1
HaHOMAaTEPUaIoB

Pannsa HUCTOpHU. Hanorexnonmornueckas
peBomoniug. OcHoBHbIE onpeneneHusi. Mecto HT
cpenu Apyrux Hayk. Dtansl pazsutust HT. HoBbie
CBOMCTBA HAMATEPHUAJIOB

HcTopuueckue npeanochlIku
BO3HUKHOBEHUS HAYKH -
Hanomerpoiorus

OcHOBHBIE IOHATHUA, TCPMHUHBI U ONPECACTICHUA.
OcHoBHbIE IpyIIIBI 3ajad. [Tpobnembl
Hanomerponoruu. Knaccudukamus ['OCTos B
obmactu Hanomerposnoruu.. JIBa myTH pa3BUTHUS
HanomeTponorum.

Ob6nactu npuMeHeHus: HaHoMeTpoJoruu | OcobeHHocTH ~ HaHOOOBeKkTOB.  KammOpoBska.
MeTto 161 1 TpUOOPHI HAHOMETPOJIOTUH.
Mertponoruueckoe obecnieuenue | TexHuueckue CpEICTBa. HopmarusHas

CAWHCTBA U TOYHOCTU I/ISMepeHI/If/'I

JOKYMCHTal M. OpFaHI/I3aHI/IOHHa5[ JCATCIIBHOCTD.
KoMmneTeHTHOCTB KaZIpOB.

CoBpeMeHHBIE TEXHOJIOTHH O0eCTiedeHUs
€IMHCTBAa HAHOM3MEPEHUM

HannonansHbie CTaHJapThI IIPOBEICHUS
HAaHOU3MEpEHUH. MexXayHapoaHble CTaHIapThl
IpoBeicHUsT  HaHou3MepeHuil. CoBpEeMEHHbIE
TEXHOJIOTUU o0ecrieueHus €AVHCTBA
HAaHOU3MEPEHHIA.
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6. CTPYKTVYPA U COAEPXXAHUE JUCIHUITIIMHBI

6.1.

dopma 00yyeHus — ouHas, Kypc — 2, cemectp — 4

HanmenoBanmus pasaciioB U TEM

KommuectBo yacos

Jlexn. | Jlabop. | Ilpakr. | CPC+K | Beero

Paznen 1. OCHOBBI HAHOMETPOJIOTUH 30 30 84 144
Uctopuss pa3BuUTHUST HAHOTEXHOJOTHH U 6 6 17 29
HaHOMaTEPHAJIOB
Hctopuueckue npeanocbuiki BO3HUKHOBEHUS 6 6 17 29
Hayku - Hanomerponorus
O6nactu npuMmeHennss Hanomerponoruu 6 6 17 29
MeTtponorudeckoe odecrieueHue eIMHCTBA U 6 6 17 29
TOYHOCTH U3MEpPEHUN
CoBpeMeHHBIE TEXHOJIOTUN 00eCTIeYCHNUS 6 6 16 28
€IMHCTBA HAHOM3MEPEHUN
NTOI'O 3A CEMECTP 30 30 84 144

6.2.  ®opma oOydeHus — 3a04Has1, Kypc — 3, cemecTp — 5

HaumenoBanust pa3fenoB u Tem Kosraectso acos

Jlexu. | Jlabop. | Ilpakr. | CPC+K | Bceero

Paznen 1. OCHOBBI HAHOMETPOJIOTUH 6 6 132 144
Uctopust pa3BUTHS HAHOTEXHOJIOTUM 1 1,2 1,2 27 29,4
HaHOMaTEPHAJIOB
Hctopuueckue npeanocbulKi BO3HUKHOBEHUS 1,2 1,2 27 29,4
Hayku - HanomeTponorus
O6nactu npuMmeHennss Hanomerponoruu 1,2 1,2 26 28,4
MeTtposnoruueckoe 00ecreueHne eIMHCTBA U 1,2 1,2 26 28,4
TOYHOCTH U3MEPEHUN
CoBpeMEHHBIC TEXHOJOTUH 00CCTICUCHHS 1,2 1,2 26 28,4
€IMHCTBA HAHOU3MEPEHHMI
NTOI'O 3A KYPC 6 6 132 144

7. OLEHOYHbBIE MATEPUAIJIBI (CPEACTBA) IJISI TEKYVIIEI'O KOHTPOJISA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINN

7.1.  KOHTpOJIbHBIE BOIIPOCHI
Paznmen 1

e A o

—_— e —
N = O

. Crangaptel PO B obmactu HM.

—_
W

. Mexnynapoanoe corpyaHuyectso B HM.

[TpuBeauTe ocHOBHBIE ABICHUS U Y3PPEKTH B HAHOTUATIO30HE.
OneHuTte nepcreKTUBHBIE HAIIPABIEHUS Pa3BUTHS HAHOTEXHOJIOIMH K HAHOMAaTEPHUAJIOB.
Yrto Takoe HAaHOMETPOJIOTUS U 00IaCTh €€ MPUMEHEHHUS.
JlaiiTe XapakTEepUCTUKY Mara3oHa HAHOU3MEPEHUI.
Yro Takoe OJIMKHENOJIbHAsE MUKPOCKOIUS B HAHOU3MEPEHUSX.
YT0 Takoe€ MarHUTHO-CUJIOBAsI MUKPOCKOIIHSI.
HazoBute 0c00€HHOCTH 3JIEKTPOCTATUYECKOTO CHIIOBOIO MUKPOCKOIIA.
Ha3oBuTe npuHIMIBI CIEKTPOCKOIINY B HAHOMETPOJIOTHH.
JlaTh CpaBHUTEIBHBIN AHAJIN3 TEXHUYECKUX CPEACTB B HAHOM3MEPEHUIX.
. [IpuBennTe XapakTEPUCTUKNA TOYHOCTH HAHOPA3MEPOB.
. JlaTh OHATHE HEONPEAETICHHOCTY HAHOU3MEPEHU.




7.2.  Tewmsl nokmanos (pedepaTon).
ITouck anpTepHaTUBHBIX NOHATUN onpeneneHus «Hanomerponorus.

—

2. OreHKa NepcreKTUB Pa3BUTUS HAHOMETPOJIOTHYECKUX U3MEPEHUI.

3. AHamu3 (axkToOpoB, BIMSIONIMX HA TOYHOCTh TIPOBEACHHS HAHOMETPOIOTHUYECCKHUX
M3MEPEHU.

4. Ilouck v aHaKM3 HAIIMOHAJILHBIX CTAHJIAPTOB MPOBEJCHUS HAHOU3MEPEHUIA.

5. Tlouck u aHaM3 MEXAYHAPOIHBIX CTAHJAPTOB MPOBEACHUS HAHOM3MEPEHUIH.

6. B uewm 3akiouaeTcsi 0COOCHHOCTH KOHIICIIIIUU Pa3BUTHSI HAHOMETPOJIOTHH.

7.

7.3.  Tembl NUCbMEHHBIX Pa0OOT (TUIIBI 3371a4)

1. Hanomarepuansr:

-pysuiepeHsr;

-yIJepoiHble HAaHOTPYOKH;

-pymnnepuTsr;

-rpadeHBbI.

2. [IpumeHeHre HaHOMaTEPHAJIOB:

-MEeJIMIIMHA;

-MalIMHOCTPOCHHUE;

-aBHaIuS;

-KOCMOHABTHKaA.

3. MeTroibl TMarHOCTUKY HAaHOMATEPUAJIOB!

-ONTHYECKAsi MUKPOCKOTIHS,

-3JIEKTPOHHAs pacTPOBasi MUKPOCKOIHS;

-pEHTTEHOBCKHE METO/IBI;

-30H/IOBbIE METO/IbI.

4. OcoOEHHOCTH METPOJIOTHUECKOTO 00ECTIeYeHHsI HAHOMETPOJIOTHH:
-0COOEHHOCTH IPOBEICHUS] HAHOMETPOJIIOTUYECKUX U3MEPEHMUIA;
-0COOEHHOCTH KaMOpOBKU 000pYA0BaHUs 1J11 HAHOU3MEPEHUI;
-aHanu3 (pakTopoB, BIUSIOIIMX HA TOYHOCTb U3MEPEHUII.

5. CoBpeMeHHbIE TEXHOJIOTUH 00ECIIeYeHUs €TUHCTBa HAHOM3MEPEHUI:
-aHaJIM3 HAIlMOHAJIBHBIX CTAHAaPTOBIPOBEIECHUS HAHOM3MEPEHMIA;
-MEXIYHApOJHBIE CTaHAAPTHI MPOBEICHHSI HAHOU3MEPEHUH;
-CpaBHEHHE METOIUKIIPOBEICHNUS HAHOU3MEPEHUH.

KOHTpOHLHaﬂ pa60Ta IO TPOBCPKE TEOPCTUUYCCKUX 3HAaHUH — MO BCEM TEMaM, C
HCIIOJIb30BAHUEM YKA3aHHBIX BBIIIC KOHTPOJIBHBIX BOIIPOCOB.

8. PACITIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOIIUECA

OO0mast olleHKa 3HaHWM 00y4YaroIIMXCS MO AUCHUIUIMHE MpoBoAuTcs no 100-6annbHoM
HIKajle MCXOJsf M3 MaKCUMyMa, IMpHBEJIEeHHOro B Tabiuue Huke. OpraHu3aluoHHO-ydeOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HA OCHOBE TAKMX KPUTEPUEB KaK IOCEMAeMOCTh 3aHSTHH,
CBOEBPEMEHHOE U KaueCTBEHHOE BBINIOJHEHUE JIOMAIIHMX 3a/laHUil, aKTUBHOCTh BO BpeMs
MIPOBEJCHUS JIEKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydacTHe B OOCYXKIEHHHM TEKYLIero u
NpoiiIeHHOT0 MaTepHaia, peleHne 3a1a4 1 T.11.).

8.1.  Cemectp 4, popma 00yueHus - OYHas

MakcumanbHoe
Howmepa paznenos Buner pabot
KOJINYECTBO 0aJIJIOB
1 Opraan3aninoHHO-y4eOHas padoTa B ayIUTOPHH 20
CamocrosTenbHas paboTta 10




[TpakTrueckue paboThl 15
KonTponbHast paboTa 1Mo TeopeTuuecKoMy 15
MaTepuany
NTOI'O 60
3auer 40
OOmuit uTor 32 cCeMecTp 100

8.2. Cewmectp 5, popma 00yueHuUs - 3a09Has

Howmepa pazzaenos Buas pabot Maxcumarboe
KOJIMYECTBO 0AJIOB
Opraan3aninoHHO-y4eOHas paboTa B ayTMTOPUH 20
CamocTrosTenpHas pabora 10
1 [TpakTuyeckue paboThI 15
KonTponbhas paboTa no TeopeTuueckomy 15
Marepuany
UTOI'O 60
3auer 40
OOmuit uTOT 32 CeMecTp 100
CooTBeTcTBHE OAIITIOB OIICHKE
Onenka 1o nATuOaIIbHON IIKae
KonnuectBo 6annos =
w3 100 ECTS | DOkzamen, nuddepeHmpoBaHHbIN 3auer
3a4er
90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpoo 3a4TE€HO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIHHO P——
35-59 FX HE 3a4TEHO
0-34 F HEYIOBJIETBOPUTEIHHO 1o 33970

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMYEHHBLIMHN BO3MOXHOCTAMUA 310POBbA 1 MTHBAJIM/IOB

B xone peanuzanmu AUCIUTUTHHBI UCTIOIB3YIOTCS CIAEAYIOMINE JOTIOTHUTEIBHBIE METO B
0o0y4deHusl, TEKYIIEro KOHTPOIIsl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu 00YyJarolIuXxcs B
3aBUCHMOCTH OT UX WHIUBUIYAbHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- ek  oQOPMIISIIOTCS B BHUJE DJIEKTPOHHOTO JIOKYMEHTA, JOCTYITHOTO C
MOMOIIIHI0 KOMIIBIOTEPA CO CIIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00ECTICUeHUEM;

- JUISL  BBIMIOJTHEHUS  3aJaHUsl  TPH  HEOOXOJWMOCTH  TPEIOCTaBISETCA
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MCTOIH30BAHUE COOCTBEHHBIX YBETUYMBAIOIINX
YCTPOMCTB;

— MMCbMEHHBIE 33aJJaHus ODOPMIISIOTCS YBEIUYSCHHBIM MIPUGTOM.

2) JUIS TITYXUX U CTTa00CIbIIIAIIX

— JeKIUU 0POPMIISIOTCS B BHJIE JIEKTPOHHOTO JIOKYMEHTA,

- MMACbMEHHBIC 33JITaHUS BHITOHIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOM (hopme;

— 9K3aMEeH TPOBOJUTCS B TNHCHBbMEHHONH (OpMEe HAa KOMIBIOTEPE; BO3MOMKHO
npoBeicHue B (hOpMe TECTUPOBAHUS.

3) JUISL JIUI] C HApYIICHUSIMA OTIOPHO-JIBUTATEILHOTO arlapara:
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— neKkuuu oQOopMIISIOTCA B BHJE D3JEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIHUATU3UPOBAHHBIM POTPAMMHBIM 00ECIICYCHHUEM;

— MMCbMEHHBIE 33JIJaHUS BBIIOJIHSIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (pOPME MIIM BBIMOJIHSAIOTCS B TUCHbMEHHOU
dbopMe Ha KOMITbIOTEDE.

[Ipy HEOOXOTUMOCTH NPEIYCMATPUBACTCA YBEIMYCHHE BPEMEHH MJIsi TOATOTOBKU
OTBeTA.

[Iponienrypa  mpoBeAeHHsT  NMPOMEXKYTOUHOH  aTTecTalu A OOydYaroUIuXcs
yCTaHaBIMBAaETCS € Y4YETOM UX UHAMBUAYAJIbHBIX IMCUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalusi MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenue mpoueAypbl OLICHUBAHHUS PE3YJIbTaTOB OOyUeHHUs JOIyCKaeTcsi ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYN K MHOOPMAIMOHHBIM U OHOIHOTpaduueckuM pecypcaMm B CeTH
WutepHer Ui Kaxkaoro oOydaromierocs B ¢opMmax, aJalTHPOBAHHBIX K OrPAaHUYEHUSM HX
3JI0POBBS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUISL CJICTIBIX U CITA0OBUIAIINX

— B [I€YaTHOM (popMe YBETUUECHHBIM HIPUPTOM;

— B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

2) JUIS TIIYXUX ¥ caOOCIbIIIAIIUX

— B IeyaTHO# dopme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

3) IUIs1 O0YYArOIIUXCS C HAPYIICHUSIMHU OTIOPHO-/IBUTATEIBHOTO arlapara:

— B [I€YaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10.  MATEPHUAJIBHO-TEXHUYECKOE OBECIIEUEHUME YYEBHOI'O ITPOLECCA

VYuyeOuble 3aHsATUS MpoBoAsTcs B 4 yueOHoM kopryce Jonl'Y (r. oneux, mp.
Tearpanbubii, 13). [nsg mnpoBeaeHHs MNPaKTUYECKUX 3aHATHM TpeOyeTcss ayauTopus,
0o0opyOBaHHAss MEJOBOM WJIM MapKEepHOH JOCKOW, MYJIbTUMEIUHHBIA MHPOEKTOP U HKpaH,
HOYTOYK, KOMIUIEKT yueOHON MeOenu i CTYICHTOB, paboyee MECTO TMPEMNo1aBaTelisi, BHIXO/ B
WHTepHeT — mpoBOIHON WK C Ucnoib3oBaHueM Wi-Fi.

Jlis caMOCTOSITENIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnMoTekM yHHMBEpCUTETAa W JPYTUX 3JIEKTPOHHBIX OMOIMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-MeTOoIMUecKoe oOecreueHne, MpPeCTaBIeHHOe B Y4eOHO-METOJAMYECKOM KaOWHeTe
Kaeapel TEOPETUYECKON (PU3UKU U HAHOTEXHOJOTHH (aya.256).

OOyuaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  y4eOHble MaTepuanbl IO
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle IlenTpa AucTaHIMOHHOIO 00pa3oBaHMS
OI'BOY BO «/lonI'Y». Ilpu n3ydeHuH AUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE OOydeHUe U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH.

C  ucnonp30BaHHMEM  pecypcoB  MIAaTGOpPMbl  JUCTAHIIMOHHOTO  00pa3oBaHUs
OCYILECTBIISICTCSI TEKYLIUH KOHTPOJb 3HAHMH OOY4YalOLIMXCS HAa OCHOBE TECTUPOBAHHS U
IIPOBEPKHU PE3YyIbTATOB CAMOCTOSITEIIbHON paOOTHI.

1. PEKOMEH/YEMAA JIMTEPATYPA

11.1. OcHoBHas nuTeparypa

1. Ceprees A.I'. Hanomerposorus. — M., Jloroc, 2020. — 416 c.

2. Munocnasckuii, A. I'. KoHcniekt nekuuii o kypey "OCHOBBI IPOLIECCOB MUKPO- U

Ha"otexHojoruit" / A. I'. Munocmaeckuit ; 'OY BIIO "JloHenkwii HammoHAIHHBIN
ynuepcutet". - Jloneuk : JlonHY, 2018. - 246 ¢
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3. Munocnasckuii, A. I'. HaHomaTepuaisl 1 OKpy:Karoias cpega: IpUMEHEHHUE U OI[EHKa
PHUCKOB [DJEKTPOHHBIN pecypc] : yueOHO-MeToaudeckoe nmocodue / A. I'. Munocnasckuii ; [OY
BIIO "]loneukuii HanuoHadbHBIN yHUBepcuTeT", du3nko-rexHudeckuii ¢akynbTeT, Kadeapa
TeopeTudeckor (u3uku u HaHoTexHosorui. - [omeuk : HouHY, 2020. - DnexrpoHHBIC
TeKCTOBBIC naHHbIe (1 daiin).

4. Tepexor C. B. ®usuka HaHOOOBEKTOB: [yueOHOEe mocodue] / C. B. Tepexos, B. H.
Baproxun; 'OY BIIO «/louHY» - Joneuk: JonHY, 2013. — 418 c.

11.2. [JononHuUTEIbHAS JIUTEPATYpa

1. HaHOTEXHOIOTHY W CHEIHAIbHBIC MaTepUAIIbl: y4eO. MocoOue sl CTYJEHTOB BY30B,
oOydJaromuxcsi 1Mo HampabiieHnto moarotoBku «Texn. ®usuka» / FO. II. Comnnes, E. U.
[Tpsixun, C. A. Bomorxkanuna, A. I1. Tlerkosa ; mox pex. 0. I1. Connuesa. - Cankr-IlerepOypr:
Xumuzgat, 2009. — 334, [1] c.

2. OxkpenwioB B.B. Cranpaprruzanuss ¥ METpOJOTHUS B HAHOTEXHOJIOTHSX. —
CI16.:Hayxka, 2008.-

260

3. JlaxoB B.M. Metponoruyeckoe oOecCleUYeHHE, CTaHAApTU3alMs W OIEHKA

COOTBETCTBHS HaHOTeXHOJOIHi //KommerentHocts, 2008, Ne2. — C.10-12.

12. MHOOPMAIIMOHHBIE PECYPCHI

1. HauuonanbHast 3JIEKTPOHHAas OndMoTexa (H3Bb): dbenepanbHas
rocynapcTBeHHas uHpopmaruonHas cucreMa / MunuctepctBo Kymbryper P®; Poccuiickas
rocynapcTBeHHas Oubnuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (gara obpamenus:

01.09.2023). — Pexxum octyna: cBoOoiHbIHN, noanucka. HeodxonruMa ycTraHOBKA MPOrpaMMHOIO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayynas snekrponHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oOpamenusi: 01.09.2023). — Pexxum gocrtyma: Ui aBTOPU3OB.
IIOJIB30BaTeNe. —TEeKCT: 2JIEKTPOHHBIMN.

3. Hayunas snextponnas Oubnuoreka «KubOepJlenmukay: caiit / Accoruanms
«OTtkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocrtyna:
cBOOOHBIN. — TeKCT: NEeKTPOHHBIH.

4. DNeKTPOHHO-OUOIMOTEeUHAS cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata ob6pamenus: 01.09.2023). — Pexxum pgoctyma: Ansi aBTOPU3OB.
IOJIb30BaTesel. — TEeKCT: 2JIEKTPOHHBIMN.

5. IBC KOpaiiT: snexkTpoHHas OubiMoTeuHas cucrema: calT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata obpamenus: 01.09.2023). — Pexxum octymna: s aBTOPU30B.
nosb30BaTenen. — TeKeT: JIEKTPOHHBIM.

6. y1eKTPOHHO-0ubnoTeuHas cucrema Jloul'Y: caiit / ®I'BOY BO «lonl'V». —

Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara oGpamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 3MeKTPOHHBIM.

7. JJekTpoHHbI Katajsor Hayunoit 6uGmuoreku [lonl'Y: pasnen caiira / Hb
Houl'VY. — Texct: anextponusiii // 9bC lonI'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata obpamenus: 01.09.2023). — Pexum pocTyma: MOMCK CBOOOJIHBIN, 3JIEKTPOHHBIE
JOKYMEHTBI — JJId nonb3oBareneit Joul'y.

8. JuaexTpounblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anektponusli // OBC Joul'V: caiit. — URL: http://repo.donnu.ru/ (nata oOpatieHus:
01.09.2023). — Pesxxum gocTtyma: cCBOOOTHBIN.

9. [IpoGnemMHO-OpHeHTUPOBaHHBIN TIOpTaJ: http://www.portalnano.ru/

10.  IIpoGieMHO-OpHEHTUPOBaHHBIN mopTai: http://www.ru-tech.ru/pub/nano

11.  IIpoGieMHO-OpHEHTHPOBAHHBIN mopTai: http://www.ntsr.info/

12.  IIpobieMHO-OpHEHTHPOBAaHHBIN nopTai: http://www.nanotech.ru/
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http://www.ru-tech.ru/pub/nano
http://www.ntsr.info/

13. I[TPOT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (xoprioparuBHas iauneH3ust JJoul'Y Ne 46484614)

2. Microsoft Office (koprnopatusHast aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (yiumien3ust mporpammbl Dream Spark ajist BRICIIUX y4eOHBIX
3aBeJICHUN)

4. AmntuBupyc Kacnepckoro, Adobe Acrobat Reader, xXPDF (nmunensuun GPL, Apache,
BSD mi1s1 cBOG0JHOTO IPOTPaMMHOTO 00ECTICYCHHUS).



