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1. llesu u 3212494 AU CIUILIHHBI

[enssMu ocBoeHUsT TUCTUTUINHBI « COBpEMEHHBIE MPOOJIEMbI €CTECTBO3HAHMSI SBIISFOTCS
MOJTyYeHHE 3HAHUH 110 (PyHIaMEHTaILHBIM OCHOBAM U MPUHITUTIAM HAHOTEXHOJIOTHA.
3ajauu JUCHUIUIUHBL: PACKPBITHE 0COOEHHOCTEW PU3NMUECKUX B3aUMOJEHCTBUI Ha
HaHOMAcIlTa0ax, 0CBOEHHE METOJIOB CO3aHMs U UCCIIEJOBAaHUSI HAHOOOBEKTOB U
HAHOCHCTEM, a TaK K€ MPUOOPETEHNE HABBIKOB B pabOTE C 30HOBBIM CKaHUPYIOIINM
MHUKPOCKOTIOM.

Kparkoe cogepkaHue TUCHMIIIMHBI

HucuuminHa « CoBpeMeHHbIE TPOOIEMbl €CTECTBO3HAHUS» OTHOCUTCS K BApUATUBHOM
YaCTU MaTeMaTUYeCKOro U €CTECTBEHHOHAYYHOI'O [IUKJIA U COCTOUT U3 LIECTH PA3IEIIOB:
BBenenue B HaHOTEXHONOTMIO. Marepuaiibl HaHOTEXHOJIoTH. CBOKCTBA
HAaHOCTPYKTYpPHBIX MarepuaaoB. MeTopl HAHOTEXHOJIOTUNA. DJIIEKTPOHHAS MUKPOCKOIIHS.
30HJ0Basi CKAHUPYIOIIAs] MUKPOCKOIIHSL.

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (kommnieTeH1Iun) 00y4YeHHUs 10 AUCITUTUIHHE

YK-1 CocoGeH oCyIecTBIATh MOUCK,
KPUTHYECKUH aHAIIW3 U CUHTE3 HHPOpMAIH,
MPUMEHSATh CUCTEMHBIN MOAXOJ JJISl PEIIECHUS

MOCTABJICHHBIX 3a]1a4

3HaeT: 1eJIH, 3aJ]a49K, METO/Ibl HAHOTEXHOJIOTHif;
WCITOJIb3yeMbI€ B HAHOTEXHOJIOTHMH MaTepHasIbl U UX
CBOWCTBA; CITIOCOOBI HCCIICIOBAHUS HAHOCTPYKTYP.

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuens npenecTBYOMUX AUCIHUILINH, [Tepeuens nocneAyOMUX AUCIHUIUINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboT
OCHOBBI TU(PPOBBIX TEXHOJIOTHIA OCHOBBI OpraHM3alK HaYYHbIX HCCIIEI0BAaHUI

Tpe60BaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
ITp1 OCBOCHUU ,IIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIbLTATC OCBOCHUA
MpCAMICCTBYIOINUX JUCHUIIJINH:

Jucrumimna TpeboBanus

3HAET: MPUHIIUIIBI TOCTPOCHUS U
(YHKIIMOHUPOBAHUS JIOKAJIBHBIX CETEeH U UX
MCIIOJIb30BaHMs B pELIEHUH 0€30IacHOCTH
MPUKIIATHBIX 33724 00paOOTKH JaHHBIX; OCHOBBI
3anIUThl HH()OPMAIIUY ¥ CBEACHUH, COCTABIISIONINX
rOCY/IapCTBEHHYIO TaliHY; METO/IbI 3aLUThI
WH(GOPMAITUH., OCHOBHBIC TIOHSATHUS, KOHIICTIIIHH,
pE3yJbTaThl, 33J1a4l U METO/IbI KJJACCUYECKOTO
MaTeMaTU4YECKOT0 aHaJln3a, ajareopsl U
AQHATMTUYECKOM T€OMETPUU., CIIOCOOBI 00ecTieueHus
CHUCTEMHOTI'0 IOJXO0/1a JUIsl pEIIEHUS ITOCTaBICHHBIX
3aad YmMeeT: paboTaTh ¢ MPOrpaMMOi MPOCcMOoTpa
BE0/IOKYMEHTOB; peliaTh MPOCThIE 3a/1a41
AJITOPUTMH3ALIUN; UCTIOIH30BaTh BHEITHUE

OCHOBBI TUPPOBBIX TEXHOJIOTHIA




HOCHUTENN UH(POPMAINH i 0OOMEeHa JaHHBIMU
ME>KTy MalllMHAMU; CO3/1aBaTh PE3EPBHBIC KONU
ApXMBBI IaHHBIX U TIPOTPaMM., 0OpadaThIBaTh U
WHTEPIIPETHPOBATH IaHHBIE COBPEMEHHBIX HAYYHBIX
WCCIIEIOBAHUH; , IUTAHUPOBATh MOJTAITHOE pEIlIeHUEe
[OCTABJICHHBIX 3aJa4 lmeeT npakTu4ecKuil OmbIT:
novcka 1 ooMeHa nHpopmanuei B rmo0albHBIX U
JTOKQJIBHBIX KOMITBIOTEPHBIX CETSIX; BIIE/ICET
TEXHUYECKHMHU U IPOTPAMMHBIMH CPEJICTBAMU
3amuThl THGOPMAIIUU TTPU padoTe C
KOMIBIOTEPHBIMH CUCTEMaMH, BKJIIOYAst TPUEMBI
QHTUBUPYCHOH 3alUTHI, pa0OTHI Ha IEPCOHAIEHOM
KOMIIBIOTEpE I0J] YIIPABICHUEM KOHKPETHON
OIIEPAIIIOHHON CHCTEMBI;, TOUCKA, KPUTHYECKOTO

aHaJIM3 U CUHTE3a HMH(pOpMaIIH

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1ast TpyA0€MKOCTh JUCHUIUIMHBI cocTaBiseT S5 3.e., 180 4., 122,5 4.

KOHTAKTHOU paboThI

Pacnpenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemecTpa
2
O6mast Tpy10EMKOCTh AUCITUTUIMHBI 180 180
AyoumopHhvie 3auamusi: 112 112
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UIIH) APYTHE BUIBI
aynuTopHbIX 3aHsaTHi (I13) 80 80
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 57,5 57,5
IToaroroBka K omnpocy nepej npakTHIecKon paboToH. 34,5 34.5
ITogroroBka k qud. 3a4ery. 23 23
KoHCynbranum v npoMeKyTouHasi aTTeCcTalus 10,5 10,5
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - nud.3aueT

5. ConeprkaHue TUCHMIIIIMHBI

No HauMeHOBAHHE Pa3eoB AMCLHILTHEI O6beM ayIUTOPHBIX 3aHSITHUN MO BUJIaM B 4acax
pasnena Bcero JI 113 JIP

1  (BBexeHue B HAHOTEXHOJIOTHIO 10 4 6 0

2 [Marepuainbl HAHOTEXHOJIOT M 10 4 6 0

3 |CBoiicTBa HAHOCTPYKTYPHBIX MaTEpUAJIOB 8 4 4 0

4 MeToabl HAaHOTEXHOJIOT U 16 10 6 0

5  |2nexTpoHHass MUKPOCKOMUS 10 4 6 0

6  |3oHaoBas CKaHUPYIOLIAs MUKPOCKOIHS 58 6 52 0

5.1. Jlekuun




No No
JeKIuu{pasaenal

HanmenoBanwne nimm KpaTKO€ COACPIKAHUEC JICKIIMOHHOT'O 3aHATHA

Koin-
BO
4acoB

HCJ’II/I 1 3aJa4 HAHOTCXHOJIOTUH. OCHOBHBIC TIOHITUS U OIIPCACIICHUS.
DuzndecKre U TEXHOIOTTIECKHIE Hp06J'IeMI)I " OTpaHUYCHUA
MHUKPOMUHHUATIOPU3AIUH TTOJTYIIPOBOIHUKOBBIX YCTPOﬁCTB.

HpI/IMeHCHI/Ie METOAOB HAHOTCXHOJIOTUHN JJIsI YMCHBIUICHUA pa3MEPOB l'[pI/I60p0B.
HepcneKTI/IBHBIe HaHOMAaTCpHajbl U HAIIPABJICHUA HAHOTCXHOJIOTHH. OcHOBHBIE
Tpe6OBaHI/I$[ IO CO3JaHHUIO 00BEKTOB HAHOJ3JICKTPOHUKH U HaHoq)OTOHHKH.

HaHocTpyKTypHBIE 3JIeMEHTHI BEIIECTBA: aTOMbI, MOJIEKYJIbI, (PyIepeHsl,
HaHOTPYOKH, KiacTepbl. KBaHTOBBIE TOUKH - HCKYCCTBEHHBIE MOJIEKYJIBI.
HaHoCTpyKTypHBIE OTUMEDBI.

Martepuaibl Ha OCHOBE HAHOCTPYKTYPHBIX 3JIEMEHTOB: HAHOKPUCTAJLIBI,
HaHOTPYOKH, HAHOCTEP)KHU U UX MPOU3BOAHbBIE. CTPYKTYPHBIE SJIEMEHTHI JUIs
HaHOMaTepuasoB 0ojiee BBICOKOTO MOpsAKa. YIIEpOIHbIe HAHOTPYOKH, TEXHOIOTUS
W3TOTOBJICHUS], CTPYKTYpa U cBoicTBa. O0NacTH NPUMEHEHHUSL.

MexaHn4ecKue CBOWCTBAa HAHOCTPYKTYp. TerioBble CBOMCTBa HAHOYACTHIL U
MOJICKYJISIPHBIX KJIACTEPOB. TeopHst HU3KOpa3MEePHBIX JICKTPOHHBIX CUCTEM
(KBanTOBBIE MIIEHKH, IPOBOJIOKHU, TOUKH). INEKTPOHHBIN TPAHCIIOPT (TyHHEIbHBIH
hddexT, KyToHOBCKas OJI0Kasa).

CBolicTBa HAHOCTPYKTYPbIHX MarHUTHBIX MaTeprasioB U YaCTUL. DMUCCHOHHBIE
CBOICTBAa HAHOCTPYKTYp. ONTHYECKHE CBOMCTBA HAHOCTPYKTYPHOTO TBEPIOTO
Tena.

CyOmukponHas murorpadust. ICTOYHUKH SKCTPEMAIbHOTO YIbTpadHuoiIeTa.
JlazepHOe u3nyueHue: B3auMOJIEHCTBUE C IOBEPXHOCTHIO U MPUMEHEHHE B
HaHOTexHoornu. JIazepHas a0msiiusi. MHOTOCIONWHBIE OPITTOBCKUE 3epKaja.
Hanonutorpadus. DnexTpoHHas, MOHHAs U PEHTTEHOBCKAs IUTOTpa(UH.
[Tpumenenne "nua3b1 KymaxoBa" aist HaHOTUTOTpaduH.

Macku 1 pe3HCTHI I pa3HbIX THIIOB JuTOrpadun. Hanoneuarnas nutorpadus.
Jlutorpadus aToMHO-cu0Basi MUKpOCKonuu. OCHOBBI TEOpUHU
3apo/ibie00pa3zoBaHusl. DMUTAKCHATBLHBIE METOABl. CaMOOpTaHn3anys KBAHTOBBIX
Touek u HuTe. Camoopranu3anys HaHOTPYOOK. JIokaabHOE aHOHOE OKHCIICHHE
MCTaJIJIOB.

PacTpoBBIi 3IIEKTPOHHBIN MUKPOCKOIL IIpocBeunBaromuil SIEKTPOHHBII
MUKPOCKOII. [1051€BOM 3IIEKTPOHHBII MUKPOCKOII.

[ToneBoil HOHHBIN MUKpOCKON. CKaHUPYIOUIUI AIEKTPOHHBIA MUKPOCKOII.

11 6

[TpyHLMIIBI paOOTHI CKAHUPYIOLIUX 30HAOBBIX MUKPOCKONOB.CKaHUpYIOLINE
AIIEMEHTHI (CKaHEPHI) 30HOBBIX MUKPOCKOTIOB. YCTPOMCTBA /I MPEIIM3UOHHBIX

nepeMeneHnil 301a 1 0opasua. Metoibl CKaHUPYIOIEH 30H10BOM MUKPOCKOIIHH.

5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI

Ne Ne

3aHATHA|pa3IeNna)

HanmenoBanune nmm KpaTKo€ COACPIKAHUC IMTPAKTUICCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

HpI/IMeHeHI/Ie MCTOAOB HAHOTCXHOJIOTUH JIs1 YMCHBIICHUA pa3MCPOB HpI/I60pOB.
HepCHGKTI/IBHBIe HaHOMAaTCpHaJbl U HAIPABJICHUA HAHOTCXHOJIOTHH. OcHOBHEBIC
Tpe6OBaHI/I${ 10 CO3JaHHUIO 00BEKTOB HAHOJJICKTPOHUKHU U HaHO(bOTOHHKH.

Marepuaibsl Ha OCHOBE HAHOCTPYKTYPHBIX 2JIEMEHTOB: HAHOKPUCTAJLIIBL,
HAaHOTPYOKH, HAHOCTEP>KHU U UX NPOU3BO/IHbIE. CTPYKTYpHBIE 3JIEMEHTBI IS
HaHOMAaTepuasoB OoJiee BBICOKOTO MOpsiIKa. YIIIEpOIHbIE HAHOTPYOKH,
TEXHOJIOTHS U3TOTOBIIEHUS, CTPYKTYpa U cBoicTBa. OOIaCTH IPUMEHEHMS.

CBolicTBa HAHOCTPYKTYPBIHX MAI'HUTHBIX MAaTCPUAJIOB U YaCTHUII. OMHCCHOHHEIE




CBOMCTBA HAHOCTPYKTYp. ONTHYECKHE CBOWCTBA HAHOCTPYKTYPHOTO TBEPIOTO
Tena.

CkaHupyromas 30HA0Bas JUuTorpadusi.

JIEKTPOHHBIA MUKPOCKOIT

[Toyuenue nepBoro C3M n3o0paxeHusl.

N (SN |&~

N [N|n |~

lccnenoBanue MOBEPXHOCTH TBEPABIX TEII METOOM CKaHUPYIOLIEH TyHHEIbHOU
MHKPOCKOIUU.

(o) Ko ¥ Ko, o)

(o2¢]

HccnenoBanue MOBEPXHOCTH TBEPABIX TN METOJIOM aTOMHO-CHJIOBOM
MUKPOCKOIIUU B HEKOHTAKTHOM PEXHUME.

9

ApredakTsl B CKaHUPYIOLIEH 30H10BOH MUKPOCKOITUH.

10

O6paboTka u KomudecTBeHHBIN aHanu3 C3M n3o0pakeHHil.

11

3anumTa 30HA0BBIX MUKPOCKOIIOB OT BHEIIHUX BO3AeHCTBUI. @OpMHUPOBAHUE U
obpabotka C3M n3o0paxeHu.

12

CkaHupyro1as TYHHeJIbHast MUKPOCKOIIHSI.

13

ATOMHO-CHIIOBAS MHKPOCKOIIUA.

14

AN [N[N] & [N &

BHGKTpOCI/IHOBaﬂ MHUKPOCKOITHAA. MarauTHO-CHUJIOBast MUKPOCKOIIHA.
baxHenonbHas oNTUYECKas MUKPOCKOITHS.

&~ [d[n] & V|| &

5.3. JlabopaTtopHbie padoThI

He nipenycmoTpensl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonaenue CPC

Crnucoxk nuteparypsl (C yKkazaHUEM

[Monux CPC paszernos, ras, CTpaHuil) / cchuika Ha  (CemecTp

pecypc

Koi-
BO
JacoB

[loaroroBka K onpocy nepej NpakTHuecKon

paboToii.

Kopnauios, B. M. OCHOBBI CKaHHPYIOIIIEH
30HI0BOM MUKPOCKOIIMH: METOJI. YKa3aHHUS :
yaeOHoe nmocooue / B. M. Kopawmios, A. ©.
['amueB. — Ya : BI'TIY umenu M.
Axmymibl, 2011. — 24 ¢. — Tekcr :
AIEKTPOHHBIH // JIaHb : JEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/43260. —
Pexum nocTtymna: Ass aBTOpH3.
nonn3oBarencii. Emvanos, I H.
VccnenoBaHue TOMOJIOTUN TOBEPXHOCTH
METOJIOM CKaHUPYIOLEH aTOMHO-CUTIOBOU
MHUKPOCKOIHH: Ja00PATOPHBIA MPAKTUKYM : 2
yaeoHoe nmocobue / . H. Enmanos, b. A.
Jlorunos, O. H. CeBprokoB. — Mockaa :
HUAY MUOU, 2011. — 64 c. — ISBN
978-5-7262-1581-5. — TekcT :
AIIEKTPOHHBIH // JIaHb : JEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/75758. —
Pexum ocTtymna: Ass aBTOpH3.
nons3oBareneil. Kapmyxun, C. JI. AroMmHo-
cunoas mukpockonus / C. JI. KapmyxwuH,
1O. A. brikoB. — Mocksa : MI'TY um. H.O.
baymana, 2012. — 38 ¢. — Tekcr :

34,5




AIEKTPOHHBIH // JIaHb : DJIEeKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/52243. —
Pexum ocTymna: Asis aBTOpH3.
MoJib30Baresicii. Beenenue B
HAaHOTEXHOJIOTHIO TeKCT y4eOHUK sl By30B
no HanpasieHuto 211000 -
"KoHcTpyrpoBaHH€E M TEXHOJIOTHS SJIEKTPOH.
cpeacts" B. . Mapronun u np. - CII6. u
np.: Jlanp, 2012. - 457 c. ui.

Kopnauinos, B. M. OCHOBBI CKaHHPYIOIIIEH
30HJ0BOM MUKPOCKOIIMH: METOJl. YKa3aHHUS :
yueOHoe nocodue / B. M. Kopuuinos, A. @.
['anueB. — Ya : BI'TIY umenu M.
Axmyiibl, 2011. — 24 ¢. — TekcrT :
AIEKTPOHHBIH // JIaHb : 2JEKTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/43260. —
Pexxum gocTtyna: 1uisi aBTOpH3.
nojp3oBareneii. Enmanos, I'. H.
VccnenoBaHue TOMOJIOTUY TOBEPXHOCTH
METOAOM CKaHUPYIOIIEH aTOMHO-CUIIOBOI
MUKPOCKOIUU: JTa0OpaTOPHBIN NPAKTUKYM :
yaeOHoe nmocobue / I. H. Enmanos, b. A.
Jlorunos, O. H. CeBprokoB. — Mockaa :
HUAY MUOU, 2011. — 64 c. — ISBN
978-5-7262-1581-5. — Tekcr :
[ToaroroBka K qud. 3a4ery. AIEKTPOHHBIH // JIaHb : JEKTPOHHO- 2 23
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/75758. —
Pexxum gocTtyna: 1uisi aBTOpH3.
nons3oBareneil. Kapmyxun, C. JI. AroMmHo-
cuioBast mukpockonus / C. J[. Kapmyxus,
[O. A. BeikoB. — Mocksa : MI'TY um. H.O.
baymana, 2012. — 38 ¢. — Tekcr :
AIEKTPOHHBIH // JIaHb : JEKTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/52243. —
Pexxum gocTtyna: 1uisi aBTOpH3.
oJib30Bareiei. BeeneHnue B
HAaHOTEXHOJIOTHIO TeKCT y4eOHUK 1l By30B
no HanpasieHuto 211000 -
"KoHCTpyrnpOoBaHHE M TEXHOJIOTHS SJIEKTPOH.
cpeacts" B. . Mapronun u np. - CII6. u
np.: Jlanp, 2012. - 457 c. uin.

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYILero KOHTPOJIsl YCIIeBaeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokenrnem o 6aNTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)



KM

Ce-
MECTp

Bun
KOHTPOJISt

HazsBanue
KOHTPOJIBHOTO
MEPONPUATHUS

Bec

Makc.
Oamn

[Topsinok HaYKCIEHUS
0aJuI0B

Yuu-
TEHIBa-
ercqa B [1A

Texymmii
KOHTPOJIb

Ormpoc nepen
MPaKTUYECKON paboTOoM

20

Ornpoc npoBoauTCs
rnepes Kaxaou
[IPAKTUYECKON
paboroii. [IpoBepka
MPaBIJILHOCTH OTBETOB
Ha BOIPOCHI TIEpe]]
[IPAKTUYECKON
pabotoii. B cemectpe 4
orpoca. 3a OHH OMPOC
MaKCHMaJIbHOE
KOJIMYECTBO OaJIOB -5.
5 6amoB -
BBICTABJISICTCS, CCIIN
CTYJICHT OTBETHII Ha
BCC 3aJIaHHBIC
BOTIPOCHI.

4 Gaia -
BBLICTABJISIETCS, €CIIN
CTYIIEHT OTBETHII Ha
oonee 80% 3amaHHBIX
BOTIPOCOB.

3 Gajna -
BBLICTABJISICTCS, CCIIN
CTYJICHT OTBETHII Ha
oonee 50%, HO MeHee
80% 3agaHHBIX
BOTIPOCOB.

2 Oaia -
BBLICTABJISICTCS, CCIIN
CTYJICHT OTBETHII Ha
Mmenee 50%, Ho bonee
30% 3a7aHHBIX
BOTIPOCOB.

1 6amt - BEICTABISACTCS,
€CJIM CTYACHT OTBETUJI
na menee 30%
3aJIaHHBIX BOIIPOCOB.

0 GasoB -
BBLICTABJISICTCS, CCIIN
CTYJICHT HE OTBETHJI HE
Ha OIH BOIIPOC.

i epeHITMPOBaHHBII
3ayer

ITpome-
JKyTOYHAsS
arTecTanus

¢ depeHIMPOBAHHBIH]
3a4er

20

3amuTa OT4ETOB I10
[IPAKTUYECKUM
pabotam,
BBITIOJTHEHHBIM 32
cemectp. Beero 4
oTyeTa 3a
[paKTU4YEeCKUe padoThI.
3a 1 oruer - 5 6ansoB.
Ecnu nomy4denst
[IpaBUJIbHbIE
pEe3yabTaThl WIH

[IPUBEIEHO 00BICHEHUE

¢ depeHIIMPOBaHHbBIN
3a4er




HETOYHOCTHU
DKCIIEPUMEHTA, JaHbI
OTBETHI Ha BOTIPOCHI,
BO3HMKIIIHE B XOJI€E
3a1UThl padoTHI,
000CHOBaH BHIOPAHHBIN
METO UCCICAOBAHNS,
[MpOBEICHA
CTAaTUCTHYECKAS
00paboTKa TaHHBIX, TO
CTYZICHT IIOJIy4aeT 5
0aJIJIOB 3a OTYET.

Ecnu B oTueTe
HMEIOTCS HETOYHOCTH -
4 Gaia.

Ecnu B oTueTe
MMEIOTCS OLIHOKH - 3
Oaja.

Ecnn cmaH HenmoJTHBIN
OTYeT 1o padore - 2
Oasna.

Ecnau B oTueTe ecTh
CYIIIECTBEHHBIC
omuoOku - 1. Ecin
OTYET HE MPEIOCTABICH
-0.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun npomexxyTouHOR TooLeIYpa TDOBEICHIS Kpurepun
arTecTanuu poHeiypa TPOBeE OLICHUBAaHUs

KM npomexxyToYHOM aTTecTaluy SBISETCS 00s13aTeNbHBIM.
CryneHT B TUCbMEHHOM BHUJIE TIPEJICTABIIIET CBOU OTUETHI |B cooTBETCTBUU C
0 MPAaKTHYEeCKUM padboTam 3a cemectp. [IpenogaBarens |mm. 2.5, 2.6
MIPOBEPSIET UX, 33JIa€T BOMPOCHI MO CYIIECTBY [Tonoxxenust
BBITMIOJTHEHHOM pabOTHI.

mddepeHIMPOBaHHBIN
3a4yer

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

No
Komnerennuu Pe3ynbrarer o0yueHus KM
12
VK-1 3HaeT: LeH, 3a/1a4d, METO/Ibl HAHOTEXHOJIOTHil; HCTIOIb3yeMble B HAHOTEXHOJIOTHH N
MaTepHaibl U UX CBOMCTBA; CIIOCOOBI UCCIEAOBAHUS HAHOCTPYKTYP.

TumnoBbie KOHTPOJIBHBIC 3a1aHUS 110 KaXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHUIIMHBI

IleyaTHast ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) OononHUMENbHASL IUMePamypa.:



He npenycmotpena

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MmemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1.

MeTtonuyeckue yka3zaHus JJIsi CAaMOCTOSITENIbHOM pabOThI CTY/IEHTOB 10

Kypcy «CoBpeMeHHbIE TPOOIEMBI €CTECTBO3HAHUS» B AIIEKTPOHHOM BHUJIE B
JIOKaJIbHOU ceTU Kadenpsl

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1.

MGTOJII/I‘ICCKI/IC YKazaHusA JJIs1 CaMOCTOSITEJIbHOU pa6OTLI CTYACHTOB I10

Kypcy «CoBpeMeHHbIE TPOOIEMbl €CTECTBO3HAHUS» B DIIEKTPOHHOM BHUJIE B
JIOKaJIbHOU CceTU Kadenpsl

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAasl JOKYMEeHTAIus

HaumenoBanue
Ne Brn peeypeas bubnuorpaduueckoe onucanue
JTUTEPATYPBHI AIEKTPOHHON
bopme

1 OcroHas eLIBRARY.RU [Hayunsie xypHnainsl http://elibrary.ru/
Teparypa
OcHoBHas : : s .

2 reparypa Springer Link Hayunsie sxypHais! http://link.springer.com/

3 OcHoBHas cLIBRARY RU Hayunbie xypHans! [Incema B JKypnan TEXHIMECKOH
TUTEpaTypa ¢usuky, Yenexu ¢uzndeckux Hayk. http://elibrary.ru/
MeToanueckue YueOHo- .

MeToanyeckue yKkazaHus AJsi CaMOCTOSITEIbHON paOoThI
mocooust st METOINYECKUE

4 . CTY/ICHTOB 110 Kypcy «CoBpeMeHHBIE MPOOIEMbI
CaMOCTOSITENILHOM ~ [MaTepuabl )

ecTecTBO3HaHUs» http://phys.susu.ru/
paboTHI CTyIEHTA Kadeapbl
Kopuauiios, B. M. OcHOBBI cKkaHUPYIOIIEH 30HI0BOM
DIEeKTPOHHO- MUKpPOCKOIIMU: METOA. yKa3aHus : yueOHoe nocobue / B. M.
OoubnuoTeyHas Kopaunos, A. @. I'anues. — Ya : BI'TIY umenn M.
OcHoBHas g
5 cucreMa Axmymibl, 2011. — 24 ¢. — TekcT : anekTpoHHbIH // JIaHb :
nmuTepaTypa
M31aTelIbCTBA HIIEKTPOHHO-OMOMoTedHas cucrema. — URL:
JlaHb https://e.lanbook.com/book/43260. — Pexum nocrtyna: s
ABTOpU3. ITOJIH30BATEIICH.
Enmanos, I. H. MccnenoBanue Tomonoruu nNoBepxXHOCTH
METOZIOM CKaHUPYIOIIEH aTOMHO-CUIIOBON MUKPOCKOIHH:
DJIEKTPOHHO- mabopaTopHBIA MIPAKTUKYM : yueOHoe mocodue / I H.
NononHuTebHAs OnOIMoTeYHAas Enmanos, b. A. Jlorunos, O. H. CeBptokoB. — Mockaa :
6 cucTema HUAY MUOU, 2011. — 64 c. — ISBN 978-5-7262-1581-
nmuTepaTypa ] . ]

M31aTeNbCTBA 5. — Tekcer : anekTpoHHBIH // JlaHb : 31eKTPOHHO-

Jlanb oubmoreunas cucrema. — URL:
https://e.lanbook.com/book/75758. — Pexxum noctyna: s
ABTOPU3. NTOJIb30BATEIICH.

EKTDOHHO- Kapmyxun, C. 1. AtomHo-cunoBast Mukpockornus / C. /1.

P Kapnyxun, }O. A. beikoB. — Mocksa : MI'TY um. H.D.

onbIMoTeYHAaS .

7 JlononHUTENbHAS crCTeMA baymana, 2012. — 38 ¢. — Texkcr : anekTpoHHsbIi // JIaHb :
muTeparypa S ATeIIbCTRa AIIEKTPOHHO-OMOMoTeyHas cuctema. — URL:

.HaII[-IL https://e.lanbook.com/book/52243. — Pexum gocrymna: ams

ABTOPU3. MOJIb30BATEIICH.




OcHOBHAasA
uTepaTypa

IEKTPOHHO-
OoubnuoTeyHas
cucTema
M3/1aTeNIbCTBA
Jlanb

BBeneHue B HAHOTEXHOJOTHIO : yueOHuK / B. M. Mapronum,
B. A. Ka6pes, I. H. JlykpsnoB, B. A. Tynuk. — CaHKT-
[TetepOypr : Jlanp, 2022. — 464 c. — ISBN 978-5-8114-
1318-8. — TekcT : anexTpoHHbIH // JIaHb : AIIEKTPOHHO-
OoubnuoTeyHas cucreMa. — PexxuM goctyna: sl aBTOpH3.
moJib3oBarenei. https://e.lanbook.com/book/211034

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOTO OOECIICUEHMS:

ANl

Embarcadero-C++ Builder 10 Seattle Professional Architect(6eccpouno)
Math Works-MATLAB, Simulink 2013b(6eccpouno)
Microsoft-Office(6eccpouHno)

PTC-MathCAD(6eccpouno)

-Pascal ABC.NET(6eccpouno)

-Borland Developer Studio(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U UH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecreYeHne 1 CIUIITHHbI

Bun 3anaruit

Ne
ay/.

OcHoBHOE 000pyI0BaHUE, CTEHIBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
MPeIyCTaHOBICHHOE MPOTPaMMHOE 00ecTIedeHHE, UCTIONb3yeMOe st

Pa3JINYHBIX BUAOB 3aHATHI

[IpakTnueckue
3aHATHS U CEMUHAPbI

604 |6a30BbIid TPHOOP I HAYIHO-00PA30BATEIIHHOTO MPOIecca B 00JIACTH
(16) [manoTexHomorum «Nanoeducator»

Jlexnnn

604 |MynbTUMEIUIHBIN KIacC, KOMIBIOTEPHI 1J1s1 PaOOTHI ¢ MPOTPaMMHBIM

(16) |obecmeucHmEM




