degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUPORONIOAO00HBIX, IJIA3MEHHBIX H
siiepHbIX TexHoJoruii um. N.B.
KypuaroBa

T.E. I'puropses

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIHUIIHHE: Buosnexkrponnka

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: [TpuponomnogoOHbIe TEXHOIOTHH 1 OHOMUMETHYECKHI TU3aifH MaTepraioB U CUCTEM
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
kadenpa HaHO-, OMO0-, HTHPOPMAITMOHHBIX Y KOTHUTUBHBIX TEXHOJIOTUH

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepenuupoBannslii 3a4et

AynuropHbIx 4acoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: II.M. T'oToBLIEB, KaHJ. TEXH. HAyK, JOLICHT

[Iporpamma obcyxieHa Ha 3acefjanuy Kadeapsl HaHO-, OMO-, THPOPMAITMOHHBIX ¥ KOTHUTHBHBIX TEXHOIOTHN
31.03.2025



AHHOTANMA

B Hacrosmiee BpeMsi Bce Ooliee 3HAYHMTENFHOE BHUMAaHHE YACSETCS CO3aHUIO DIEKTPOHHBIX YCTPOHMCTB,
B3aUMOJICHCTBYIOIIMX C JKMBBIMH CHUCTeMaMu. Takue yCTpOHCTBAa HNPUMEHSIOTCS B MEAMIMHE, B KadeCTBE
OMOCEHCOPOB I MOHUTOPUHTA PA3IMYHBIX CPEI U SKOJIOTHYECKON 00CTaHOBKHU U T.1. OCOOCHHOCTAMH BCEX
3THX YCTPOMUCTB SBIISIETCS HalM4ue WHTepdeiica )KUBOS/HEKMBOE U OIpe/ielieHHas crieluuka B 00paboTke
CHTHAJIOB, TIOJNly4aeMbIX M3 JKMBBIX CHCTEM. Bce 3TO0 NpUBOAMT K HEOOXOAMMOCTH CO3/IaHHS Kak
CIIELMATN3UPOBAHHBIX CUCTEM IJIS TOIyYeHHs OMOJIOTHUECKUX CUTHAJIOB (JIEKTpoaa, OMOCEHCOPOB M T.1.)
TaK ¥ HETPUBUAIIBHBIX PEUICHUH B 00JIACTH CXEMOTEXHHKH Ul PabOTHI ¢ ITUMH Jardukkamu. Kpome Ttoro,
3a4acTyi0 OMOJIEKTPOHHBIE CHCTEMBI PA0OTAIOT B YCIOBHAX IE(HUIMATHI 3IEKTPOIHEPTHH TO €CTh JOJIKHBI
OBITH YJIBTPAaHU3KOMOIIHBIMH. Bce 3TO MPUBOAUT K TOMY, YTO JUIS CO3NAHHS M Pa3BUTUS OMOIIEKTPOHHBIX
cucteM TpeOyercst crnenn(UUHBIA MEXIUCUUIUIHAHPHBIM Kypc IUIi MarucTpoB, B paMKax KOTOPOTO OHH
MO3HAKOMSTCS CO BCEMH CHEHM(UYHBIMH aCIIEKTaMH OWOIJIEKTPOHHKH, W TeMH S(PQPEKTaMu B HKHUBBIX
CHCTeMax, C IOMOIIbIO KOTOPBIX OpraHnu3yeTcst HHTepdeic KUBOS/HEKHUBOE.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

- OCBOEHHME CTyACHTaMH Oa30BBIX HAaBBIKOB HEOOXOAMMBIX Ui TMOHMMAaHHMSA HPUHIMIIOB PaOOTHI
uHTEp(EHCOB C JKMBBIMH CHUCTEMaMHU M TOCIeAylomeld 00padOTKM MONMYyYEHHBIX CHUTHAJIOB, a TaKKe
HaBBIKOB KOTOpBIE B OyAyIlleM ITOMOTYT UM CO3aBaTh M HKCILTyaTUPOBATh PA3INUHbIC OMOIIEKTPOHHBIE
YCTpOMCTBA.

33]13‘[1/[ JAUCHUIIINHBI

- ¢opmupoBanue 0a30BBIX 3HaHHI 00 OCOOCHHOCTSIX WHTEP(PEHCOB C KMBBIMH CHCTEMaMH, BUIAX
OHMOJIOTHYECKUX CUTHAIOB ¥ OOIIMX TOAXOMIOB K HX 00paboTKe;

- (hopmupoBaHue 0a30BbIX 3HAHUI 00 OCHOBHBIX CXEMOTEXHUYECKUX U MAaTEMaTH4YE€CKUX MOAXOI0B IS
CO3J1aHMs OMORIIEKTPOHHBIX YCTPOMCTB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

Ko 1 HaumMeHOBaHKE KOMIIETEHIINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETCHIIN
OIIK-5 CriocoOeH 1 roToB K MOBBILICHUIO OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJACTBA  MajbIM
KBalTU(UKAIMH, TPOPECCHOHAILHOMY POCTY U |KOJUIGKTUBOM B cdepe  cBoell  mpodeccHoHalIbLHON
PYKOBOJZICTBY KOJJIEKTHBOM B cpepe cBoeit JesITeTbHOCTH
PO(ECCHOHAIBHOMN JIESITEILHOCTH, TONEPAHTHO |OTTK-5.3 CTpeMuTcs K TIOIYY4eHHIO HOBBIX 3HAHMIA,
BOCHPHHHUMAsl CONHAIBHBIC, STHUICCKUC, poeCcCHOHATFHOMY M IMYHOCTHOMY POCTY

KOH(eCCHOHAbHBIE U KyJIbTYPHBIE Pa3Indus

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE

ITK-2 CriocobeH caMOCTOATENLHO UK B HCCIICAOBAaHUA CAMOCTOSATENIBHO MM B COCTaBE HAy4HOIO
KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro KOJUIEKTHBA

KOJICKTHBA OPraHU30BbIBATH U IIPOBOJUTH [IK-2.2 Cnoco0OeH mpoBOOUTH ampoOaluio pe3yiIbTaToB
HayYHBIE HCCIIENOBAHMUS M UX anpoOaiuio Hay4HO-HCCIIEN0BATEIbCKON paboTHI MOCPEACTBOM

MyOJIMKAIMK HAYYHBIX CTaTeil U yyacTus B KOH(EPEHIUIX

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI
3HAThb!

- (pyHIIaMEHTaJIbHBIC TIOHSATHS, 3aKOHBI, TEOPHH U (HOPMYIIBI, ONUCHIBAIOLINE (prU3NYEeCKHEe MPOLECCH B
KHUBBIX CHCTEMax, KOTOpPbIE MOXHO HCIIONB30BaTh MJISl CO3JaHHUS OHMOAJIEKTPOHHBIX YCTPOMCTB;

- 6a30BbIC TPUHLIUIIBI M TIOAXO/BI K pa3padoTKe OMOIIEKTPOHHBIX HHTEP(ECOB;
- TEOPETHUYECKHE OCHOBBI OMO(MU3MYECKUX M OHOXMMHUYECKHX MPOLECCOB, HCIIOIb3YEMBIX JUIS
nepenayy CUrHasia B OMOAJIEKTPOHHOE YCTPOUCTBO;
- 0COOEHHOCTH TOIX0JIOB K 00paboTKe OMOIOTUYECKIX CHTHAIIOB;
- OCHOBHBIE CXEMOTEXHUUYECKHUE MOAXOJIBI K CO3MaHUI0 OMOAIEKTPOHHBIX YCTPOMCTB.
YMETh:



- aHAJIM3HMPOBaTh OMO(PHU3MYECKHE MPOIECCHl M BHIOMPATh HEOOXOMUMBIE IS TONydeHus: TpeOyeMoi
UH(OPMAIIMHU OT )KUBOI CHCTEMBI;
- TNPUMEHATHh (PU3MYEeCKHe TEOpUU K OIHMCAHUIO MPOILECCOB IEpeladyd CHrHaja B HHTepdeiice
JKHUBOE/HEKUBOE;
- IPOCKTUPOBATH CXEMOTEXHUYECKHE PEIICHHS 11 OMOAIIEKTPOHHBIX YCTPOMCTB;
- 3 }exTHBHO HCHONB30BaTh COBPEMEHHbIE MH(MOPMALMOHHBIC TEXHOJOTHH IPH PELICHHU 3aJ1a4 B
obnacTé OMOAIEKTPOHUKH.
BIIAJICTh!
- CIIeIUANILHOM TEPMUHOJIOTHEH B 001IaCTH OHOATIEKTPOHHKH;
- METOMKAMU TTIOCTPOCHUS MOJIEIIeH OMO3IEKTPOHHBIX CHCTEM;
- OCHOBHBIMH METOJIaMHU pacyeTa CXeMOTEXHUUECKHUX PEIICHUH JUIsi OMODIEKTPOHHBIX CUCTEM.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOThI Camoct.
pabora
DJIeKTPOXMMHUSI B JKMBBIX CHCTEMax.
1 OcHOBHBIE OHMOBNIEKTPOXUMHUYECKHE 3 10
MPOIIECCHI. OcHOBBI onoduznKn
peLenIiy 1 TeHepallii CUTHAJIOB.
2 OO011e MOHATHS B IEKTPOTEXHUKE. 3 5
3 HpoeKTpipOBaHHe CXEMOTEXHHYECKUX 3 5
peleHuil.
4 JHK-Ha"HOTEeXHOIOTHH. 3 5
5 [lepenoc 3apsiia B HEKOTOPBIX OeNKax. 3 5
6 [uTomMopdHast AIeKTpOHUKA. 3 5
7 I'uOpuHbIEe OMOAIEKTPOHHBIE CHCTEMBI. 3 5
8 Buocencopsl. 3 5
9 Wutepdeiics )xuBoe/HEKUBOE. 3 5
10 |BHyTpuKIETOYHBIE IPOLIECCHI. 2 5
11 [TepcieKTUBBI B OMOINIEKTPOHUKE. 1 5
Nroro yacos 30 60
[ToaroroBka K sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)

1. Drnexkrpoxumus B KUBBIX cucTeMax. OCHOBHBIE OHMORIEKTpOXUMHUYECKHE Tporiecchl. OCHOBBI
O01oU3MKK peLeniy U TeHepallii CUTHAJIOB.

Byner pacckazaHo npo 6a30BbIe IEKTPOXUMHYECKUE TIPOLECCHI, IPOTEKAIOLIHNE B KUBBIX CUCTEMAX.
[TokazaHO Kakyl pOJb OHH WIPAOT B Pa3IUYHBIX OMONOrMYecKuX mporeccax. JlaH o03op mo
OCHOBaM OMOJIOTHUYECKON pElEeNIMY U MPeo0pa3oBaHuI0 HHPOPMAIIUN B PEIENITOPHBIX CHCTEMAX.

2. OO01ue MOHATHS B DIICKTPOTEXHHKE.




Teoperuueckre OCHOBBI IEKTPOTEXHUUECKUX CHCTEM, HUCIOJb3YIOLIUX 3JIEMEHThI YIbTPaHU3KOMH
MOIIIHOCTH.

OCHOBBI CXEMOTEXHUKHU. DNEKTPOHUKA HU3KUX MOIIHOCTEH. OCHOBBI Teopun 00paOOTKUA CUTHAJIOB,
METO/IbI (PUIBTPAIMY CUTHAJIOB.

3. [IpoexTrpoBaHNE CXEMOTEXHUYECKHUX PEIIECHUH.

Haubonee pacnpocTpaHeHHBIE MOIXOAbl K IMPOEKTUPOBAHHMIO CXEMOTEXHHUYECKHX PELICHUN 110
nepBUYHON 00paboTke curHaioB. OCHOBBI aHAJIOTOBOW HUK30MOIIHOCTHOM JIIEKTPOHUKH IS
MMITIaHTUPYEMBIX YCTPONCTB.

4. ITHK-HaHOTEXHOIOTHH.

Han 0030p IHK-nanorexnomoruii. [Tokazansl Metosl cOopku paznuunbix JJHK-opuramu ctpykryp
1 pa3o0paHo uxX QyHKIMOHUPOBAHUE B Pa3IUUHBIX cpeaax. [lokazaHbl BOSMOXKHOCTH MCIIOIB30BAHUS
JHK-cTpykTyp B OMO3IEKTPOHUKE.

5. IlepeHoc 3apsiia B HEKOTOPHIX OeKax.

ITepenoc 3apsiaa B HEKOTOPBIX Oenkax. benkoBele MM Kak HaHONPoBoa. KoHeHcaTopsl Ha OCHOBE
OYHMIIIEHHBIX OCJIKOB U CMeceil pa3uuHbIX OeIKOB. J[pyrue nepcrneKTuBHbIC pa3padoTKH.

6. LluTromMmopdHas 3MEKTPOHUKA.

JaHo noHsATHE TUTOMOP(HON 3NEKTPOHUKH, MPUUYMHBI BOSHUKHOBEHHS TaHHOTO MOAX0Aa U 00JacTu
ee npuMmeHeHusa. [IpercraBieHbl  OCHOBHBIE MOAXOABI K  pa3paboTke  LUTOMOP(HBIX
CXEMOTEXHHUYECKHX pelieHuil. PazoOpanbl mnpumepsl Iened HMHUTHPYIOLIMX OHWOJOTHYECKHE
IIPOLIECCHI Ha IIPUMEPE IKCIPECCUU I€HOB B IIPOKApUOTaX U 3yKapUOTaXx.

7. I'nOpuHbie OHORIIEKTPOHHBIE CHCTEMBI.

I'mOpuHbIe OMOAIEKTPOHHBIE CHCTEMBI C PYHKITHOHATBHBIMH OMOJIOTHYECKUME KOMITOHEHTAMH.
8. buoceHncopsl.

brocencopsl, UX pa3HOBUIHOCTH M 00JIACTH PMEHEHHUS.

9. NuTepdeiichl )xUBOE/HEKUBOE.

HuTepdeiicel )xnBoe/HEKUBOE, 00JIACTH TPUMEHEHHS, HCTIONB3YEMbIE MaTePHaTbI

10. BHyTpuKIIETOYHBIE TTPOLIECCHI.

BHyTpuKIIeTOUHbIE TPOLECCH M UX AETEKTUPOBAHUE C UCTIOIb30BAHHEM OMOIEKTPOHHBIX CUCTEM.
11. IepcrieKTUBBI B OMO3TIEKTPOHHKE.

[TepecniekTuBHBIE 00IACTH MPAKTUYECKOTO IPUMEHEHUS B OMOIIEKTPOHUKE

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa
1. Xumuueckre 1 OMOIOTHYECKUE CEHCOPBI: OCHOBHI U ipuMeHenue [ Tekct], [MoHorpadusi|/d. bannka
, -M., Texnocoepa, 2014
2. ludposast 00pabOTKa CUTHAIIOB, IPAKTHIECKOE PYKOBOJICTBO JUISI MH)KCHEPOB M HAyYHBIX
paboraukos/C. Cmur , -Mocksa, JIMK Ilpecc, 2018
3. Onexrpoxumus [Texcr] / B. b. lamackun, O. A. Ietputid, I. A. Hupnuna - CI16.J1anp,2015
®onp nuTeparypsl Kadeaps

6. I. Illatee, M. boa, /1. byn, XK. Baitan, /I. Bepkunnep. YueOnuk no o01ieid 3eKTpOTEXHUKE. M.
Texunocdepa 2009 1.

JlononHuTeNbHAS TUTEPATypa
®onp nuteparypsl Kadeaps

1. K. Shoji, R. Kawano, Recent advances in liposome-based molecular robots, Micromachines. 11
(2020) 788. d0i:10.3390/M111090788.

2. M. Deluca, Z. Shi, C.E. Castro, G. Arya, Dynamic DNA nanotechnology: toward functional
nanoscale devices, Nanoscale Horizons. 5 (2020) 182-201. doi:10.1039/CONH00529C.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://ctem.web.cmu.edu/

www.matter.org.uk/tem/
http://www.cmca.uwa.edu.au/access/training
http://www.microscopy.info/Microscopy/Guide
database.iem.ac.ru/mincryst/descript.htm
www.crystallography.net

http://lib.mipt.ru— snexTponnas oubnmoreka dusrexa.
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http://www.Sci-lib.com — bonbiias HayuHas OUOIHOTEKA.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekumoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
npe3eHTanuil. B mpouecce camocTosTenbHOM paboThl 00YYarOMIMXCs BO3MOXKHO UCIIOJIB30BAHUE TAKUX
mporpaMMHBIX cpeAcTB kak Mathcad, Mathlab ns pemenus puznyeckux 3agay 1 MOJEIUPOBAHUS
M3y4aeMBbIX IIPOIIECCOB Ha KOMIIBIOTEPE.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

JInst  yCHEIIHOTO OCBOEHHUS Kypca, IIOMHMO TIIOCCIICHMS JIEKIHUH, OT CTYICHTOB TpedyeTcs
camocTosTeNnbHas pabora B 00beMe He MEHEe YeM TE Yachl, KOTOPBIE YKa3aHbl Ui KaXKAOTrO paszena
IporpamMmsl. B 0CHOBHOM, 3TO BpeMsl OTBOAUTCS Ha CaMOCTOSITEIbHOE IOBTOPEHUE MaTepuaa JIEKLUH,
YTEHUSl PEKOMEHIOBAHHOM JMTEPaTypbl U MOATOTOBKY K MPOMEXYTOYHBIM TECTUPOBAHHSIM, KOTODPHIE
IIPOBOJATCS JIsl TEKYLIEro KOHTPOJIA 3a YCBOGHHEM Marepuaia. Becero mpennosnaraercs nposectu 3a
CEMECTP OAHY MPOMEKYTOUHYIO KOHTPOJIBHYIO, @ TAKXKE P IPOBEPOUHBIX paOboT. CTyACHTHI, YCIIEIIHO
mpomieqmue  JaHHyl0  (GopMy — IPOMEXYTOYHOTO  KOHTpPOJsS,  JONMyCKaroTcs K cjade
TuQepeHIMPOBAHHOTO 3a4eTa 110 AUCLHUILTHHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: [TpuponomnogoOHbIe TEXHOIOTHH 1 OMOMUMETHYECKHUI TN3aifH MaTepraioB U CUCTEM
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kagenpa HaHO, OMO, NH(HOPMAIIMOHHBIX U KOTHUTHBHBIX TEXHOJOTHIA

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

Pa3zpatGoTunk: II.M. ToToBUEB, KaHA. TEXH. HAYK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon u HanMeHOBaHME KOMIICTCHITUH NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH
OIIK-5 CriocoOeH 1 ToTOB K MOBBIIICHUIO OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJbIM
KBy (pHUKaIK, MPoPeCcCHOHATFHOMY POCTY U |KOJUIEKTUBOM B cepe  cBoeld  mpodecCHOHANBHON
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit NEATCITLHOCTH
pO(eCcCHOHAIBHON ACATEIBHOCTH, TONEPAHTHO |OITK-5.3 CTpeMHTCS K TONYYEHHIO HOBBIX 3HAHHIL,
BOCIIpUHUMAs COLIUAJIBHBIC, STHUYCCKHC, HpO(i)eCCI/IOHaHBHOMy U JIMYHOCTHOMY POCTY

KOH(I)GCCI/IOHS.J'IBHBIC U KYJIBTYPHBIC pa3JIN4Uns

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC

ITIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIENOBAHUS CaMOCTOSTEIBHO WM B COCTaBE HAay4YHOI'O
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO KOJUJICKTHBA

KOJUICKTHBA OPTaHU30BBIBaTh U MMPOBOJAUTH [MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
Hay4HbIE UCCIIEIOBAHKS U UX alPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTol nOoCPEACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yJacTusl B KOH(pEPEeHINAX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHEI « BHOAIEKTpOHMKAY 00yJaromuics JOKEH:

3HAThb:
- (1)YHI[aM6HTaJ'IBH516 IMOHATHSA, 3aKOHbI, TCOPUU U (I)OpMyJ'IBI, OITMCBhIBArOIINEC (1)I/ISI/ILICCKI/IC IMpoUecCChI B
JKUBBIX CHUCTEMaX, KOTOPBIC MOKHO MHCIIOJb30BaTh MJIsd CO3daHHsA 6I/IO3J'ICKTpOHHLIX yCTpOﬁCTB;

- 0a30BBIC MPUHITHITEI U TIOAXO/BI K pa3paboTke OMOAIEKTPOHHBIX HHTEP(ECOB;
- TEOPETHYECKHE OCHOBBI OMOPH3MYECKMX M OWOXMMHUYECKUX IIPOLECCOB, HCIIOIB3YEMbIX JUIS
nepeayu CurHaia B OMOodJIeKTPOHHOE YCTPOHCTBO;
- 0COOGHHOCTH MOAXOI0B K 00pab0TKe OMOIOTHYECKUX CUTHAJIOB;
- OCHOBHBIC CXEMOTEXHHUYECKHE IOAXO/bI K CO3aHHI0 OMOAIEKTPOHHBIX YCTPOMCTB.
yMeThb:
- aHAJIM3HMPOBaTh OMO(PHU3MYECKHE MPOIECCHl M BHIOMPATh HEOOXOMUMBIE /IS TONydeHusT TpeOyeMoi
UH(OPMAIIMHU OT )KUBOI CHCTEMBI;
- TNPUMEHATHh (PU3MYEeCKHe TEOpUU K OIHMCAHUIO MPOILECCOB IEpeladyd CHrHaja B HHTepdeiice
JKHBOE/HEKUBOE;
- IPOSKTUPOBATH CXEMOTEXHUYECKHE PEIICHHS 1JIsi OMOAIICKTPOHHBIX YCTPOMCTB;
- 3 (exkTHBHO HCHONB30BaTh COBPEMEHHBbIE MH(OPMALMOHHBIE TEXHOJOTHH IPH PELICHHU 3a]a4 B
obnacTu OMOAIEKTPOHUKH.
BJIA/IETh:
- CIIeIUANILHOM TEPMUHOJIOTHEH B 001IaCTH OHOATIEKTPOHHKH;
- METOIMKAMU TTIOCTPOCHUS MOJIEIICH OMO3IEKTPOHHBIX CHCTEM;
- OCHOBHBIMH METOJIaMHU pacyeTa CXeMOTEXHUUECKHUX PEIICHUH JUisi OMODIEKTPOHHBIX CUCTEM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

B nensx Tekylero KOHTpoOJIs yCIIEBAEMOCTH INIPEyCMOTPEH KPaTKUN ONpOC IO TeMaM MpeablaylluX
3aHATHH 110 TEME MTPOLLION JIEKIIUN WM B KOHILIE 3aHATHS 110 IPOMIEHHOMN TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yuyarommxcst

. DIEKTPOXUMHUSI B )KUBBIX CUCTEMAX.
. OcHOBBI OMO(DU3HUKH PETICTIIUN U TeHEPAIIUU CUTHAJIOB.
. IlepcrieKTHBBI B OMOAIIEKTPOHHUKE.

. MaTepdeiicl )xnBoe/HEIKUBOE.

1
2
3
4. BHYTpUKJIETOYHBIE TIPOLIECCHI.
5
6. buocencopsr.

7

. [IpoekTHpoBaHNE CXEMOTEXHUYECKUX PELICHUN.



8. JHK-HaHOTEXHOIOT U
9. BosmoxkaocTH ncnionb3obanus JJHK-cTpykTyp B OMO3IEKTpOHUKE.
10. TTepenoc 3apsia B HEKOTOPBIX OEJIKax.

Kpurepun onennBanus
Onenka "ormuuno" (10 ©0amuioB) BBICTABISIETCSl  CTYJCHTY, I[IOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka "ommmuHO" (9 0amioB) BBICTABISIETCS  CTYACHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka "ormuHO" (8 ©0ayuioB) BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 337134, IPaBUIbHOE OOOCHOBAHHUE MPUHSATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 6ajjIoB) BBICTABISETCS CTYACHTY, €CJIM OH TBEPIO 3HAET Marepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJyYEeHHBIC 3HAHWS HA MPAKTHUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIJIBTATHI.
Onenka "xopotro" (6 6alljIoB) BBICTABISETCS CTYACHTY, €CJIM OH TBEPIIO 3HAET Marepwall, TPaMOTHO U
M0 CYIIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA MPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 0anoB) BBICTABISETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HaeT MaTepHal,
IPaMOTHO U IO CYIIECTBY H3JIaraeT ero, yMeeT NPUMEHATh MOJy4YeHHbIC 3HAHMS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3a7a4 JOCTATOYHO OOJIbILIOE KOJTUUYECTBO HETOYHOCTEH.
Onenka "ynoenerBoputrenbHO" (4 Oama) BBICTABISIETCA CTYIACHTY, OKa3aBIIeMy (QparMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH O0a30BBIX MOHSTHI,
HapyLIEeHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOydeHus, u
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
Onenka "ynoenerBopurenbHO" (3 Oama) BeICTABISIETCS CTYHACHTY, OKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHWH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
Onenka "HeynoBIeTBOpUTENbHO" (2 Oayiia) BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAeT OOiblIei
YacTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
Onenka "HeynmoBneTBopuTedbHO" (1 0amn) BeICTABISIETCS CTYACHTY, KOTOpPBIH HE 3HAET OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaJIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBenenun auddepenurpoBanHoro 3adera obOyuarouiemycs: npepoctasisiercss 40 MUHYT Ha
noaroroBky. Ompoc oOyuaromierocs mo Owierty Ha auddepeHIMpoBaHHOM 3aueTe HE JOJDKEH
MPEBBIIATH IBYX aCTPOHOMHUYECKHX YaCOB.

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3auyera OOydaromuecss MOTYT —II0JIb30BaTbCs
MPOrpaMMOi TUCIUTLTUHBI, KOHCTIEKTaMU JIEKIIUH, a TaKxke JF000# CripaBOuHON JIUTEPaTypoH.



