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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: OCHOBHEIC ITOHSATHS, KOHIICIIIIAH,
PE3YJIbTAThI, 3313491 U METOIbI KJIACCUYECKOTO
MaTeMaTHIEeCKOTO aHAIIN3a, aIreOphl 1
QHATUTHYECKON TEOMETPHUH., TPUHITUIIBI
MOCTPOCHUS ¥ (PYyHKITMOHUPOBAHHS JTOKATEHBIX
CEeTel U MX MCIIOJIb30BAHUS B PEIICHUU
0€30MMacHOCTH MPUKIAJAHBIX 3a/1a4 00paboTKH
NTAHHBIX; OCHOBBI 3aIIUTHI UHPOPMAITUH U CBEIICHHIA,
COCTABJISFOIINUX TOCYIAPCTBEHHYIO TalHY; METOIBI
3aIUThl HH(OPMAIUU., CIOCOOBI 0OecTIeueHHS
CHUCTEMHOTO TIOAXO/A JUTsl PEIICHUS TTOCTABICHHBIX
3amad YmeeT: 00palaTbiBaTh U HHTEPIIPETHPOBATD
TaHHBIC COBPEMEHHBIX HAyYHBIX UCCIICOBAHUN; ,
paboTaTh ¢ IPOrpaMMOi MPOCMOTPa

OCHOBBI TUPPOBBIX TEXHOJIOTHIA




BEOIOKYMEHTOB; pellaTh MPOCThIC 3a/1a49H
QITOPUTMU3AINH; UCTIOIH30BaTh BHEIITHNE
HOCHUTENU HHpOpMAIiK 1T 0OMEHa JaHHBIMU
MEXTy MalllMHAMM, CO3/1aBaTh Pe3ePBHBIC KOITUU
QPXUBBI JAHHBIX M POTPAMM., TUIAHUPOBATh
MOATAITHOE PENICHUE MOCTABICHHBIX 3a1a4 MiMeeT
MPAKTHYECKHUI OMBIT: PabOTHI Ha MTEPCOHATLHOM
KOMIIBIOTEPE O] YIIPABJICHUEM KOHKPETHOM
OTIEPAIMOHHON CHCTEMBI;, MOMCKA K 0OMEHa
nHdOpMaIeil B IO0ATbHBIX U JIOKAJIBHBIX
KOMITBIOTEPHBIX CETSX; BIEJCET TEXHUUECKIUMH U
POTPaMMHBIMH CPEACTBAMU 3aIUTHl HH()OpMAIIH
npu paboTe ¢ KOMITBIOTEPHBIMU CUCTEMAaMH,
BKJTIOUAs IPUEMbI aHTUBUPYCHOM 3aIIUTHI, TOUCKA,
KPUTHUYECKOTO aHAIIN3 U CUHTE3a HHPOPMAIIHH

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6mast TpyA0€MKOCTh JUCHUIUIMHBI cocTaBiseT S 3.e., 180 1., 122,25 u.

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
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WJIN) IPYTHE BHUIIBI
aynuTopHbIX 3aHsaTHi (I13) 80 80
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 57,75 57,75
C IPUMEHEHUEM JIUCTAHIIUOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT Ui
[TonroroBka k nud. 3a4eTy. 23 23
[TonroToBka Kk onpocy mnepen MpakTHIeCKON paboTOM. 34,75 34.75
KoHcynbranuu u mpoMeKyTouHasi aTTeCTalus 10,25 10,25
By koHTpOs (3a4eT, qud.3a4eT, IK3aMeH) - nud.3ader

5. ConeprkaHue TUCHMIIMHBI

Ne HaHMeHOBaNHE PasIeioB AMCLHILTHIE OObeM ayTUTOPHBIX 3aHATUH 110 BHJIaM B yacax
paznena Bcero JI 113 JIP

1 BBenenne B HAaHOTEXHOIOTHIO 10 4 6 0

2 |Marepuayibl HAHOTEXHOJIOTHN 10 4 6 0

3 |CBoiicTBa HAHOCTPYKTYPHBIX MaTEpHUaJIOB 8 4 4 0

4 [Meroapl HAHOTEXHOJIOT U 16 10 6 0

5  [2nmexkTpoHHas MUKPOCKOIUS 10 4 6 0

6  [3oHIOBas cKaHMpPYIOIAsl MUKPOCKOIUS 58 6 52 0




5.1. Jleknun

No Ne
JICKIIMH[pa3iena

HaumeHoBaHnue uimu KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi1-
BO
4acoB

Llenu u 3agaun HaHOTEXHOJIOTUU. OCHOBHBIE MOHATHUS U OIPECIICHHUS.
dusnueckre 1 TEXHOJIOTHUECKHe IPOoOIeMbl U OTpaHUYEHUS
MUKPOMUHUATIOPU3ALMH ITOTYTIPOBOJHUKOBBIX YCTPOKCTB.

[IpuMeHeHre MEeTO10B HAHOTEXHOJIOTHH /I YMEHBIIIEHUSI pPa3MepoB PUOOPOB.
[lepcriekTHBHBIC HAHOMATEPHUAIBI M HAIIPABIICHUsI HAHOTEXHOIOTUU. OCHOBHBIE
TpeOOBaHUS TI0 CO3/IaHNI0 OOBEKTOB HAHOAICKTPOHUKH U HAHO(POTOHUKH.

HaHOCTpyKTypHBIE 2JIEMEHTHI BEIIECTBA: aTOMBI, MOJICKYJIbI, (DyJsIepeHsl,
HaHOTPYOKH, Ki1acTepbl. KBaHTOBBIE TOUKH - HCKYCCTBEHHBIE MOJIEKYJIBL.
HaHOCTpYyKTYpHBIE IOJTUMEPBI.

Matepuaisl Ha OCHOBE HAHOCTPYKTYPHBIX 2JIEMEHTOB: HAHOKPUCTAJLIIBL,
HAaHOTPYOKH, HAHOCTEP’KHU U UX NPOU3BO/IHbIe. CTPYKTYpHBIE 3JIEMEHTHI JIJIs
HaHOMAaTepUaIoB OoJiee BHICOKOTO MOPsIIKA. YITIEPOJHbIE HAHOTPYOKH, TEXHOIOTUs
M3TOTOBJICHUS, CTPYKTYpa U cBoMcTBa. O6IaCTH IPUMEHEHHS.

MexaHnuecKre CBOMCTBAa HAHOCTPYKTYp. TerioBsle CBOKWCTBA HAHOYACTHIL U
MOJIEKYJISIPHBIX KJIACTEPOB. Teoprs HU3KOpa3MEPHBIX 3JIEKTPOHHBIX CUCTEM
(KBaHTOBBIE MJIEHKH, IPOBOJIOKHU, TOUKH). DINEKTPOHHBIN TPAHCIIOPT (TyHHEIbHBIN
hdexT, KyaoHOBCKas OJI0Kaaa).

CBoiicTBa HAHOCTPYKTYPBIHX MAarHUTHBIX MaTepuajoB U YaCTULl. DMUCCUOHHbBIE
CBOMCTBA HAHOCTPYKTYpP. ONTHYECKHME CBOWCTBA HAHOCTPYKTYPHOTO TBEPIOTO
Tella.

CyOmukponnast nutorpadus. MIcTouHUKH SKCTpeMalIbHOTO yabTpaduoera.
JlazepHOe n3iydeHue: B3aMMOJCHCTBHE C IOBEPXHOCTHIO U IPUMEHEHUE B
HaHOTexHosoruu. JlazepHas abmsusi. MHOTOCIONHBIE OpITTOBCKUE 3epKaa.
Hanonurorpadus. DneKTpoHHAas, HOHHAS U PEHTTCHOBCKAs JINTOrpadu.
[Ipumenenue "nmua3b1 KymaxoBa'" s HaHOMHATOTpadUH.

Macku 1 pe3ucTsl U1 pa3HbIX TUIIOB JuTorpaduu. Hanoneuarnas autorpadus.
Jlutorpadus arToMHO-cHIIOBasi MUKpOCKOIMU. OCHOBBI TEOPUU
3apopleo0pa3oBaHysl. DNUTaKCHaIbHbIe MeTOAbl. CaMOoOpraHu3alys KBaHTOBBIX
Touek 1 HUTel. Camoopranu3aius HaHOTPyOOoK. JIokaabHOE aHOTHOE OKHCIICHHE
METaJIOB.

PacTpoBbIil 27IEKTPOHHBIN MUKPOCKOIL. [IpocBeunBaromuii AI€KTPOHHBIN
MUKPOCKOIL. 11051€BOM 3JIEKTPOHHBII MUKPOCKOIL.

[losieBoii HOHHBIN MUKPOCKOIL. CKaHUPYIOIIMM 37€KTPOHHBIA MUKPOCKOIL.

11 6

[TpuHLMITBI paOOTHI CKAHUPYIOLIUX 30HAOBBIX MUKPOCKONOB.CKaHUPYIOIIHE
PIIEMEHTHI (CKaHEPHI) 30HJ0BBIX MUKPOCKOIIOB. YCTPOWCTBA AJIsl IPELU3UOHHBIX

nepeMenieHui 3051a 1 00pasia. MeToapl CKaHUPYIOIEH 30HA0BOH MUKPOCKOITHH.

5.2. lIpakTHyeckue 3aHATHS, CEMHUHAPBI

Ne No

SaHATHUA[pa3aCIa

HaumenoBanue unu KpaTKo€ COACPIKAHUC TPAKTUYCCKOI'O 3aHATUA, CCMUHAapa

Koi-
BO
4acoB

[IpuMeHeHre METOI0B HAHOTEXHOJIOTHH /I YMEHBIIICHUST pa3MepOoB MPUOOPOB.
[lepcriekTHBHBIC HAHOMATEPHUAJbl U HAIIPABJICHUS HAHOTEXHOIOTHH. OCHOBHbBIE
TpeOOBaHUS 110 CO3/IaHUI0 0OBEKTOB HAHODIEKTPOHUKH U HAHO(DOTOHUKH.

Marepuaibl Ha OCHOBE HAHOCTPYKTYPHBIX 3JIEMEHTOB: HAHOKPUCTAJLIBL,
HaHOTPYOKH, HAHOCTEP)KHU U UX MPOU3BOJAHbIE. CTPYKTYPHBIE JIEMEHTHI IS
HaHOMaTepuasaoB 0oJiee BBICOKOIO NOpsiaKa. YIIEpPOIHbIE HAHOTPYOKH,




TEXHOJIOTHS U3TOTOBIIEHUS], CTPYKTYpa U cBoicTBa. OOIaCTH NIPUMEHEHMS.

CBoiicTBa HAHOCTPYKTYPBIHX MAarHUTHBIX MaT€pPUAJIOB U YAaCTULl. DMUCCUOHHbBIE
CBOMCTBA HAHOCTPYKTYp. ONTHYECKHE CBOMCTBA HAHOCTPYKTYPHOTO TBEPAOTO
Tela.

CKaHI/IpyIOH_IaSI 30HO0Bas JII/ITOFpaq)I/IH.

DIIEKTPOHHBIN MUKPOCKOT

[Tomyuenue nepBoro C3M m3o0paxeHusl.

N (SN[ |k~

N | N[ |bs

lccnenoBanre NOBEPXHOCTH TBEPABIX TEII METOJIOM CKaHUPYIOIIEH TyHHEIbHOU
MUKPOCKOITUU.

(o N Ho N Ko No)

o0

HCCJ’ICI[OBS.HI/IG MOBEPXHOCTU TBEPABIX TCII MCTOJAOM aTOMHO-CHJIOBOH
MHUKPOCKOIIMHM B HCKOHTAKTHOM PCKHUME.

9

ApredakTsl B CKAaHUPYIOLIEH 30HI0BONH MHUKPOCKOITHH.

10

O6paboTka u konuuecTBeHHbIN aHann3 C3M n300paxeHuit.

11

3almra 30H10BbIX MUKPOCKOIIOB OT BHELTHHUX BO3/eicTBuil. DopMHUpOBaHUE U
oOpabotka C3M n3o06paxeHui.

12

Cxanupytomas TyHHEIbHasi MUKPOCKOTIHSI.

13

ATOMHO-CHJIOBas MHKPOCKOITUA.

14

N [N|N] & ||| &

DIEKTPOCUIOBas MUKPOCKOINSA. MarHuTHO-CUII0Basi MUKPOCKOIIHS.
bivoKkHENnobHas ONTHYECKAask MAKPOCKOTIHS.

A~ ||| & [N [N &

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Cnucoxk nureparypsl (¢ yKazaHUEM

[Tonux CPC pasnenos, raB, cTpanuil) / cceiika Ha  |[CemecTp

pecypc

Kon-
BO
JaCOB

[TonroroBka k nud. 3adery.

Kopuunos, B. M. OcHOBBI ckaHupyoLIen
30H/IOBOM MHKPOCKOIIMH: METO/I. YKa3aHHU :
yuebHoe nocodue / B. M. Kopauios, A. ©.
["anueB. — Ya : BI'TTY umenu M.
Axmyisl, 2011. — 24 ¢. — Tekcr :
AIIEKTPOHHBIN // JIaHb : 2IeKTpOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/43260. —
Pexxum mocTymna: Uit aBTOPU3.
rmoJyipb3oBarencii. Enmanos, I'. H.
VccnenmoBaHue TOMONIOTUN TOBEPXHOCTH
METOAOM CKaHHUPYIOIIEH aTOMHO-CHUIIOBOM 2
MUKPOCKOIUU: JTA00PATOPHBIN MPAKTUKYM :
yueoHnoe nocooue / I. H. Enmanos, b. A.
Jlorunos, O. H. CeBprokoB. — Mockaa :
HUSY MUDU, 2011. — 64 ¢. — ISBN
978-5-7262-1581-5. — Tekcr :
AIIEKTPOHHBIN // JIaHb : 2IeKTpOHHO-
oubmmnoreunas cucrema. — URL:
https://e.lanbook.com/book/75758. —
Pexxum mocTymna: Uit aBTOPU3.
nonib3oBareneit. Kapnyxun, C. 1. AtomHO-
cuioBast mukpockonusi / C. JI. Kapmyxus,

23




1O. A. brikoB. — Mocksa : MI'TY um. H.O.
baymana, 2012. — 38 ¢. — Tekcr :
DIEKTPOHHBIH // JIaHb : DJIEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/52243. —
PexumM ocTymna: Ass aBTOpH3.
MoJib30Baresicii. Beenenue B
HAHOTEXHOJIIOTHIO 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.

[TonroroBka K OIpocy Inepes NpakTU4eCKOU
paboToii.

Kopnauinos, B. M. OCHOBBI CKaHHPYIOIIIEH
30H/10BOM MHUKPOCKOITUH: METO. YKa3aHUS :
yueOHoe nocodue / B. M. Kopuuinos, A. ®.
['anueB. — Ya : BI'TIY umenu M.
Axmyiisl, 2011. — 24 ¢. — TexkcT :
AIEKTPOHHBIH // JIaHb : JEKTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/43260. —
Pexxum gocTtyna: 1uisi aBTOpH3.
nojp3oBareneii. Enxmanos, I'. H.
VccnenoBaHue TOMOJIOTUN TOBEPXHOCTH
METOJIOM CKaHHPYIOIIEH aTOMHO-CHUIIOBOM
MHUKPOCKOITUH: TA0OPaTOPHBIA MPAKTUKYM :
yaeOHoe nocobue / I. H. Enmanos, b. A.
Jlorunos, O. H. CeBprokoB. — Mockaa :
HUAY MUOU, 2011. — 64 c. — ISBN
978-5-7262-1581-5. — Tekcr :
AIEKTPOHHBIH // JIaHb : JEKTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/75758. —
Pexxum gocTtyna: 1uisi aBTOpH3.
nons3oBareneil. Kapmyxun, C. JI. AroMmHo-
cunoBast mukpockonus / C. J[. Kapmyxun,
[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.
oJib30Bareseil. BeeneHnue B
HAHOTEXHOJIOTHIO TeKCT y4eOHHK TSI By30B
no HanpasieHuto 211000 -
"KoHCTpyrnpOoBaHHE M TEXHOJIOTHS SJIEKTPOH.
cpeacts" B. . Mapronun u np. - CII6. u

np.: Jlanp, 2012. - 457 c. uin.

34,75

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISETCS B

cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.




6.1. KouTpoabusie meponpusitusa (KM)

Ne
KM

Ce-
MECTP

Bun
KOHTPOJISI

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Bec

Makc.
Oamt

ITopsanok HaunceHus
6anioB

Yuu-
THIBA-
erca B [TA

Texymui
KOHTPOJIb

Onpoc nepen
MPAaKTUYECKOH padoToii

20

Ormpoc mpoBOAUTCS
repe KaxIou
[MPAKTUYECKON
pabotoii. [IpoBepka
[IPABIWIBHOCTH OTBETOB
Ha BOMPOCHI TIEpe]
[MPAKTUYECKON
paboroii. B cemectpe 4
ompoca. 3a OJuH OMpPOC
MaKCHUMAaJIbHOE
KOJIM4YeCTBO OaJIOB -5.
5 0aIoB -
BBICTABJISIETCS, €CIIN
CTYIIEHT OTBETHII Ha
BCE 3a/laHHBIE
BOTIPOCHI.

4 Gaia -
BBICTABJISCTCS, CCIIN
CTYIICHT OTBETHII Ha
ooiee 80% 3amaHHBIX
BOIIPOCOB.

3 famna -
BBICTABJISIETCS, €CIIN
CTYIIEHT OTBETHII Ha
o6omnee 50%, Ho MeHee
80% 3agaHHBIX
BOIIPOCOB.

2 Oaiia -
BBICTABJISIETCS, €CIIN
CTYIIEHT OTBETHII Ha
Mmenee 50%, Ho Oonee
30% 3agaHHBIX
BOIIPOCOB.

1 Gat - BEICTABIISCTCS,
€CJIM CTYJACHT OTBETHJI
Ha MeHee 30%
3aJIaHHBIX BOIPOCOB.

0 6a10B -
BBICTABJISIETCS, €CIIN
CTYJIEHT HE OTBETHII HE
Ha OJFH BOIIPOC.

nudpepeHIpoBaHHbII
3a4eT

[Tpome-
JKyTOYHAs
arTecTanus

i epeHIpOBaHHbIH
3a4yer

20

3amnmTa OT4YETOB 10
[PAKTHYECKUM
paboram,
BBITIOJTHEHHBIM 32
cemecTtp. Beero 4
oTyeTa 3a
[IPAKTUYECKUE PAOOTHI.
3a 1 otuer - 5 6anoB.
Ecnu nomy4denst

IIPAaBUJIbHBIC

i epeHIMPOBaHHBIN
3ayer




PE3YIBTATHI WK
MPUBEJICHO OObSICHEHUE
HETOYHOCTHU
DKCIIEPUMEHTA, JaHbI
OTBETHI Ha BOTIPOCHI,
BO3HMKILIHE B XOJI€E
3a1UThl padoTHI,
000CHOBaH BHIOPAHHBIN
METOJ UCCICAOBAHNS,
[MpOBEICHA
CTAaTUCTHYECKAS
00paboTKa TaHHBIX, TO
CTYZICHT IIOJIy4aeT 5
0aJIJIoB 3a OTYET.

Ecnu B oTueTe
HMEIOTCS HETOYHOCTH -
4 Gaia.

Ecau B oTueTe
MMEIOTCS OLIHOKH - 3
Oaja.

Ecnu cmaH HenmoJTHBIN
OTYeT 1o padore - 2
Oana.

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

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun npomexxyTouHOR TooLeIYpa TDOBEICHIS Kpurepun
arTecTanuu potieiypa TPOBeA OLICHUBAaHUs

KM mpomexxyToYHOM aTTecTaluy SBISETCS 00s13aTeNbHBIM.
CryneHT B TUCbMEHHOM BHUJIE TIPEJICTABIIAET CBOU OTUETHI |B cooTBeTCTBUU C
0 MPAaKTHYEeCKUM padboTam 3a cemectp. [IpenogaBarens |mm. 2.5, 2.6
MPOBEPSIET UX, 33]Ia€T BOMPOCHI MO CYIIECTBY [Tonoxxenust
BBITMIOJTHEHHOM pabOTHI.

mddepeHIMPOBaHHBIN
3a4yer

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

No
Komnerenuu Pe3ynbrarer o0yueHus KM
12
VK-1 3HaeT: LeNH, 3a/1a4ud, METO/Ibl HAHOTEXHOJIOTHil; HCTIOIb3yeMble B HAHOTEXHOJIOTHH N
MaTepHaibl U UX CBOMCTBA; CIIOCOOBI UCCIEAOBAHUS HAHOCTPYKTYD.

TumnoBbie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHMIIMHBI

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



0) OononHumMenbHaAsL IUMmepamypa:
He npenycmorpena

8) omeuecmeenHule U 3apyOeNHCHblIe HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yYKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1.

MeToauueckue yka3aHus JAJi1 CaMOCTOSITENIbHOW padOThI CTYJEHTOB 110

Kypcy «CoBpeMeHHbIE IPOOIEMBI €ECTECTBO3HAHUS B JIEKTPOHHOM BHUJIE B
JIOKaJIbHOU ceTu Kadenpsl

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

l.

MGTOI[I/ILIGCKI/IEE YKazaHu:A JJIsd CaMOCTOSITEIbHOM pa6OTI>I CTYACHTOB I10

Kypcy «CoBpeMeHHbIE MTPOOIEMbI €CTECTBO3HAHHUS» B DIIEKTPOHHOM BHJIC B
JIOKaJIbHOU CceTU Kadenpsl

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas I0OKYMEeHTaIl U

HanmenoBanue
No Bun peeypeas | bubnuorpaduueckoe onucanue
JTUTEpaTypbl AIIEKTPOHHOMN
bopme

1 OcroHaz eLIBRARY.RU |Hayunsle xypnans http://elibrary.ru/
muTeparypa
OcHoBHas : : s .

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

3 OcHoBHas cLIBRARY RU Hayunbie xypHans! [Iucema B Kypnan TEXHIMECKOH
MTepaTypa ¢buzuku, Yenexu pusnueckux Hayk. http://elibrary.ru/
MeTtoauueckue YueOHo- .

MeToanyeckue ykazaHus AJsi CAaMOCTOSITENIbHON paOoThI
mocoOust A METOINYECKUE

4 . CTY/ICHTOB 110 Kypcy «CoBpeMeHHBIE MPOOIEMbI
CaMOCTOSITEJILHOW  [MaTepHaIbl )

ecTecTBO3HAHUM» http://phys.susu.ru/
[pabOTHI CTY/ICHTA Kadeapbl
Kopnauios, B. M. OCHOBBI CKaHUPYIOIIEH 30HI0BOM
JNEeKTPOHHO- MUKPOCKOIIUHU: METOJI. yKa3aHus : yueOHoe nmocobdue / B. M.
OoubnuoTeyHas Kopuunos, A. ®@. 'anues. — Ya : BI'TIY nmenu M.
OcHoBHas .

5 cucreMa Axkmysuibl, 2011. — 24 ¢. — Tekcr : 2neKTpoHHBbIH // JIaHb :
nmuTepaTypa

W3/1aTeIhCTBA DIIEKTPOHHO-OnOMMoTeuHas cuctema. — URL:

Jlanb https://e.lanbook.com/book/43260. — Pexxum nocrtymna: s
ABTOPU3. MTOJI30BATEIICH.

Enmanos, [. H. MccnenoBanue TOmosoruy noBepxXHOCTH
METOZIOM CKaHUPYIOIIEH aTOMHO-CUIIOBON MHUKPOCKOTTHH:

DIEKTPOHHO- mabopaTopHBIN MPaKTHKYM : yueOHoe mocodue / I H.

ononHuTebHas OnOIMoOTEeYHAas Enmanos, b. A. Jlorunos, O. H. CeBprokoB. — Mockaa :

6 cucreMa HUAY MUODU, 2011. — 64 c. — ISBN 978-5-7262-1581-
MTepaTypa ) o )

M3/1aTeNbCTBA 5. — Tekcr : anekTpoHHBIH // JlaHb : 21eKTPOHHO-

Jlanb oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/75758. — Pexum nocrtyna: mis
aBTOPU3. NTOJIH30BATEIICH.

omonHuTebHas JIEeKTPOHHO- Kapmyxun, C. . AtomHo-cunoBast Mukpockorusi / C. /1.

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

patyp cucreMa baymana, 2012. — 38 ¢. — Tekcr : anekTpoHHbIi // JIanb :




N30aTeIbLCTBA HIIEKTPOHHO-OuOMMoTeyHas cucrema. — URL:

Jlann https://e.lanbook.com/book/52243. — Pexxum noctyna: s
aBTOpU3. NOJIL30BATEIICH.

DeKTPOHHO- BBenenue B HAaHOTeXHONOTHIO : yueOHuK / B. V. Mapromnus,

- B. A. XKabpes, I'. H. Jlykpsnos, B. A. Tynuk. — CaHkr-

] OcHoBHas CHCTEMa [TetepOypr : Jlanb, 2022. — 464 ¢. — ISBN 978-5-8114-
muTeparypa . 1318-8. — TekcT : anexTpoHHbIN // JIaHb : AIIEKTPOHHO-

Mo OoubnuoteyHas cucreMa. — PexxuM goctyna: sl aBTOpH3.

moJib3oBaresniei. https://e.lanbook.com/book/211034

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHUS:

AR

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

PTC-MathCAD(6eccpouno)

-Pascal ABC.NET(6eccpouno)

-Borland Developer Studio(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUTITHHbI

Bun 3anartunn

No
ay/1.

OcHoBHOE 000py/I0BaHUE, CTEHBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
NpeAyCTAaHOBJICHHOE IPOTPAaMMHOE 00eCIIeueHHE, UCTIONIb3YEeMOE IS

Pa3JIMYHBIX BUAOB 3aHATHI

[IpakTnueckue
3aHATHSA U CEMUHAPbI

604 |6a30BbIii TPHOOP I HAYIHO-00PA30BATEIHHOTO MPOIlecca B 00IACTH
(16) [manotexHomorum «Nanoeducator»

Jlexmn

604 |MynbTUMEIUIHBIN KIacC, KOMIBIOTEPHI 17151 PaOOTHI ¢ MPOTPAMMHBIM
(16) |obecmeueHuEeM




