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1 Heau u 3apa4n U3y4eHUs: QM CHUILIMHBI (MOLYJIs).

1.1 Ileanb ocBoOeHUS AMCIUATLIMHBI.

Heap aucummianubl: GOpMUPOBAHUE y CTYACHTOB 3HAHUI O crioco0ax MPOEKTUPOBaHMSI, CO3/1a-
HUS, ONITUMU3ALMU U 00J1acTAX MIPUMEHEHUsI HaHOpa3MEepHbBIX pOOOTHU3UPOBAHHBIX YCTPOUCTB.

PesynpraramMu u3ydeHus cTyneHTaMu JUCHMILIMHBL «HaHOpOOOTHY JOKHO cTaTh mpuodpere-
HUE€ 3HaHUM MO CTPATErWsM MPOEKTHPOBAHMS IMHAMHYECKMX HAHOCHUCTEM C JKEJIAEMBIMH XapaKTEpPH-
CTHKaMU JJI1 HAHOPa3MEPHBIX pOOOTHU3UPOBAHHBIX YCTPOMUCTB.

1.2 3agauu TUCHUTIINHBIL.

3agauyamMy OCBOEGHUS TUCUUILTUHBI «HaHOPOOGOTHI SIBISIOTCA:

— (hopMHpOBaHUE TEOPETHUUECKUX 3HAHUN B 00s1acTU (PU3MKM HAaHOPA3MEPHBIX CUCTEM, IPUMeE-
HUMBIX JJI1 HAHOPa3MEPHBIX pOOOTU3UPOBAHHBIX YCTPOUCTB;

— (hopMHpOBaHUE TEOPETHUUECKUX 3HAHUU MO MPOEKTUPOBAHUIO U KOHCTPYMPOBAHHIO HAHOPA3-
MEpPHBIX pOOOTU3UPOBAHHBIX YCTPOUCTB;

— (opMUpOBaHHE TEOPETUUYECKUX 3HAHMM IO YIPABICHUI0 HAHOPA3MEPHBIMU pOOOTH3UPOBAH-
HBIMHU YCTPOMCTBAMY;

— OBJIQJICHUE METOJIaMU PEILIEHUs] HayYHO-TEXHUUYECKUX 3aJa4 B 00JaCTH MPOEKTUPOBAHUS U CO-
3/1aHUSl HAHOPA3MEPHBIX POOOTU3UPOBAHHBIX YCTPOICTB.

B pesynbrare uszydenust nucuuiuiuHbl «HaHOpOOOTHD» CTYNEHTHI NOJIKHBI MOIY4YUTh 0a30BbIe
3HAHUS 10 CTPATErUsIM IPOEKTUPOBAHUS TMHAMUYECKMX HAHOCUCTEM C JKEJIaeMbIMU XapaKTEPUCTUKAMHU
JUISl HAHOPA3MEPHBIX POOOTU3UPOBAHHBIX YCTPOMUCTB.

1.3 MecTo qucuMIInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMBbl.

«HanopoO6oTh» — Hay4YHast JUCHMILIMHA O CIOCO0aX MPOEKTUPOBAHUS, CO3aHUs, ONTUMHU3AINU
1 00JacTsIX MPUMEHEHHs] HAHOPa3MEPHbIX POOOTU3MPOBAHHBIX yCcTpoicTB. OHa pacKpbIBAE€T 3aKOHO-
MCPHOCTH B MPUMCHCHUU METOJI0B HAHOTECXHOJIOTHH 1 PAa3HBIX THUIIOB HAHOCTPYKTYP AJId HaAHOpa3MeEp-
HBIX pOOOTU3HPOBAHHBIX YCTPOICTB. Ha 0OCHOBE ATON AUCHMILIMHBI BO3MOKHO IIPUMEHEHUE Pe3ysbTa-
TOB 0Oy4YeHUs CTYJEHTaMHU IPU MOJArOTOBKE BBIITYCKHBIX KBaJU(PUKALMOHHBIX paboT.

HucuuruinHa «HaHOpoOOTBI» Kak ydeOHas IUCUUILIMHA SBISETCA COCTAaBHOW 4YacThio OJOKa
«®PakynbraTuBb» yueOHOro miaHa. [ucnummba «HanopoOoTel» Oazupyercs Ha 3HAHUM JUCLUIUIMH
YHHUBCPCUTCTCKOTO KypcCa: JJICKTPUYCCTBA U MArHeTuiMma, (bl/ISI/IKI/I HaHOPAa3MECPHBIX CHUCTEM, BJICKTPO-
MarHuTHBIX noJjied u BoyuH. OcBoeHne JAUCHUITIINHBI «HaHOpO6OTI)I» IMO3BOJIMT BBIITYCKHHUKaM OPHUCHTHU-
pOBaTHCS B TEKYILIHUX U MEPCIEKTUBHBIX pa3paboTKaX HAaHOPAa3MEPHBIX POOOTU3UPOBAHHBIX YCTPOMCTB
Pa3aM4HOro (PYHKIMOHAJIBLHOTO Ha3HAYEHUSI.

N3yuenne nucuuruinabl «HaHOpoOOTH» BKIIOYAET ayAUTOPHBIE 3aHATHS CO CTYAEHTaMHU (JIeK-
LMY, TPAKTUYECKUE 3aHATHS), TPYNIIOBbIE U MHAMBUyalbHbIE KOHCYJIbTALlMU, HAllUCAaHUE pedepaTos,
YCTHBIE JJOKJIAJbl, CAMOCTOSITENIbHYIO PaOOTy CTYJEHTOB C yUeOHOU JIUTEepaTypoil, HAyYHbIMH UCTOYHH-
KaMH.

1.4 Ilepeuenb MJIAHMPYEeMbIX Pe3yJIbTATOB O0Y4YeHHUsS] MO AUCHUILINHE (MOIYJI0), COOTHe-
CEHHBIX ¢ MVIAHUPYEMBIMH Pe3yJIbTaTAMHU 0CBOEHHUsI 00pa30BaTeILHON MPOrpamMMBbl.

N3yuenne manHOM yueOHOW AMCIUIUIMHBI HAPABICHO Ha (OPMUPOBAHKE Yy OOYUAIOIINXCS Clie-
nyromux npodeccrnonanbHbix komnerennuii — [1K-15, TIK-16.

Nn- B pesynbTaTe uzydeHus: yaueOHON AUCITUTUTHHBI
Conepxanue
No JIEKC 00yYarOIINeCs TOIKHBI

KOMIIETEHITUN

ILI. | KOMIIC- N
(wm e€ yacTm) 3HATh yMeTh BJIA/IETh

TEHITUN
1 [IK-15 | cnocoOHOCTRIO K OCHOBBI CO3/1a- | JI€JIaTh BBIBOJIbI | MpUEMAMHU aHa-

CEPBUCHOMY O00CIIy- | HHS M IIPOEKTH- | 0 paboTOCHO- JIN3a JaHHBIX




Nu-

B pesynbTaTe uzydeHus: yaeOHON AUCITUTUTHHBI

Conepxanue
No JIEKC 00yYarOIINeCs TOIKHBI
KOMITETEHIUHI
ILIL. | KOMIIE- .
(nin e€ yacTh) 3HATH yMeThb BJIAJETh
TEHLUU
KUBaHUIO U3MEPU- pOBaHMs HAHO- | COOHOCTHU Ha- 110 COCTOSIHHIO
TEJIBHOT0, TUarHo- pasMepHBIX PO- | HOpa3MEpPHBIX | HAHOpa3Mep-
CTUYECKOTO, TEXHO- | OOTOTEXHHYE- | pOGOTOTEXHH- | HBIX POGOTO-
JIOTHYECKOTO 000PY- | CKHX YCTPOMCTB | yeckux yer- TeXHUIECKHX
AOBAHMS POWCTB 10 IU- | YCTPOMCTB
arHOCTHUYECKUM
JAHHBIM
2 [IK-16 | roTOBHOCTBIO OCY- COBPEMEHHBIE aHaJIM3UpOBaTh | IpUEMAMHU aHa-
IIECTBJIATH peTJia- HaIpaBJICHUSA Hay4YHO- JIn3a JTaHHBIX
MEHTHYIO IIPOBEPKY | KOHTPOJIA CO- TEXHUYECKYIO 10 IMArHOCTH-
TEXHHIECKOI'O CO- CTOSIHUS HAHO- | HHPOPMAIIMIO | K€ HAHOPa3-
CTOAHUSA 000PYNOBA- | pasvepHEX po- | TIO METOAAM MEPHBIX P06O-
HUA, €TI0 vl'[pO(bI/IJ'IaK- 00TOTEXHUYE- | KOHTPOJIS Ha- TOTEXHUYECKUX
TUYECKUN OCMOTp U o .
o CKUX YCTPOMCTB | HOpa3MEpPHBbIX | YCTPOHCTB
TEKYIIUH PEMOHT
pOOOTOTEXHHU-
YEeCKHUX YCT-
pOWCTB

2. CTpyKTYpa M coiep:KaHHe JMCHUIIJIHHBI.

2.1 PacnipenesieHne TpyA0€MKOCTH JUCHUILIMHBI 110 BUaM padoT.

O6mast Tpy10€MKOCTh TUCIHUIUIMHBI cocTaBisieT 1 3ad.en. (36 yacoB), UX pacmupe/ieieHue 1Mo BH-

naM paboT IpeJICTaBICHO B TaOIULIE.

Bun yae6noit paboThl Bcero | Cemectps (dachn)
4acoB 5

KonTakTHasi paboTa, B TOM YHcJIe: 18,2 18,2
AyIuTOpHBbIE 3aHATHSA (BCEro) 18 18
3aHsATHS JTEKIIMOHHOTO TUTIA 10 10
3aHATHS] CEMUHAPCKOTO THUIA (CEMUHAPBI, MPAKTUYECKUE 3aHATHUS) 8 8
JlaGoparopHbie 3aHATHS — —
HNuas koHTaKkTHas1 padora: 0,2 0,2
KonTtpoas camoctositensHoi paboTsl (KCP) — —
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM YHCJIE: 17,8 17,8
Kypcosas pabora — —
ITpopaboTka yaeOHOTO (TEOPETHUECKOT0) MaTepuasa 4 4
BrinosiHenne uHAMBUTyalbHBIX 3aJJaHUH (ITOATOTOBKA coOOIIIe- 6 6
HUH, Ipe3eHTalui)
Jlokiman 3.8 3.8
ITonroToBka K TEKylemMy KOHTPOJIIO 4 4
KoHTpoJb: - -
NOAT0TOBKA K 3a4eTy — —
OO0masi Tpy10eMKOCTb | 4ac. 36 36

B TOM 4YHCJI¢ KOHTAKTHasi padora 18,2 18,2

3a4. ell. 1 1




2.2 CTpyKTYypa AMCUMILUINHBI:

Pacrnipenenennie BuoB yaeOHON pabOTHI M UX TPYIOEMKOCTH I10 pa3jeaaM JUCIUILINHBL.
Pazgenbl (TeMbl) AUCIUTIIIMHBL, U3ydaeMBbI€ B 5 cCeMeCTpe (ouHas hopma):

KosmuecTBo yacos
Ne CamocTosi-
pasz- HaumenoBanue paznenos AYIMTOPHaA TenbHas pabo-
Bcero paborta
nena Ta
J | 113 | JIP CP
1 2 3 4 5 6 7
1 |BBeaenue B TeOpUIO CO3TaHUSI HAHOPOOOTOB 2 - | - 2
2 |HaHopoOOTHI KaKk HAHOJMHAMUYECKHE CHCTEMBI 6 2 2 2
3 |MonexynspHble MallMHbI B Ka4eCTBE OCHOBBI Ha- 4 y |- )
HOPOOOTOB
4 |McToyHMKM SHEPrHUH HAaHOPOOOTOB 4 - | 2 2
5 |YmopaBieHue HaHOPOOOTAMH. 4 2 | - 2
6 |Opransl 4yBCTB HaHOPOOOTOB 4 - | 2 2
7 |KoMIbIOTEpHBIE METOJBI MPOEKTUPOBAHUS, MOJIE- sg 5 B 38
JIMPOBAHUS U ONTUMHU3ALKUKA HAHOPOOOTOB ’ ’
8 |IIpou3BoACTBO HAHOPOOOTOB 6 2 2 2
Hmozo no oucuuniune: 35,8 |10 | 8 17,8

[Ipumeuanue: JI — nexuuu, [13 — npaktuueckue 3anarus / cemuHapsl, JIP — nabopatopHsie 3aHs-
tusi, CP — camocrosrensHas padora.

2.3 Coneprxanue pa3iesioB (TeM) IMCUMILIAHBI:

2.3.1 3auaTusd JeKIUOHHOT0 THIIA

Ne HaumenoBanue o TS e () dopma TEeKylero
pazniena (TeMbl) KOHTPOJISI
1. |Benenue B Teo-  |[Ipennocbuiku K co3naHuio HaHopoOoToB. Ilo- I3/ 1
pHIO CO3MIaHMs Ha- |TPeOHOCTh B HaHOpoOoTax. IloTeHnmanbHBIC
HOpOOOTOB BO3MOKHOCTH W TIEPCIIEKTHBBI HCIOJIH30BAHUS
HaHOPOOOTOB.
2. |Hanopo6Gotel kak |HaHOpOOOTHI Kak aTOMHO-MOJIEKYJISIPHbIE CHC- 3/
HAaHOJAMHAMUYECKHe|TEMbl B BUJAE LIPEIUHI€pOBCKUX mozeneil. Ha-
CHCTEMBI HOpOOOTHI KaK CYIEPMOJEKYIsIpHbIE Koyeba-

TEJIbHO-BpAaIllaTeIbHbIE CUCTEMBL. BeKkTopHbIe
MOJIENIM MOJIEKYJISIpHBIX YacTed HaHOpOOOTOB.
Pe3onancHble yacTOThl KosieOaHMI yacTel Ha-
HOPOOOTOB. P0oJIb MEXMOJEKYISPHBIX U BOJO-
POJIHBIX CBSI3€M B TMHAMUKE CTPYKTYpPHBIX Hac-
Teii HAHOPOOOTOB.

3. |MouekynsipHbie Kunemarnueckue cxembl HaHoycTpoiicTB. Oc- [13/P
MalIHbI B KAYECT- |HOBHbBIE BUJbI MOJIEKYJISIPHBIX MAIINH, MPUTOJI-
BE OCHOBBI HAHOPO- |HBIX JUISl CO3/aHUs HaHOpoOoTOB. HaHOMOTOpBI

60TOB JUIs HAaHOPOOOTOB. MaHUNYISATOPBIE CUCTEMBI
HaHOpoOoToB. HaHOHarpeBarenm.
4 |Uctounuku sHep- |Mcmonb3oBanue ageHo3uHTprdocdaTa B Kaue- 3/ A

MY HAHOPOOOTOB  |CTBE TOIUIMBA JUIsl HAHOPoOOTOB. Mcrnoib30Ba-
HYE TIFOKO3bI 1 MOJOYHOM KHUCIOTHI B KA4ECTBE
TOIUIMBA JUIsl HAHOPOOOTOB. Mcnonb3oBanue
HaHoOaTapeu sl YHEProONUTaHUs HAHOPOOO-




TOB. Mcrmoap30BaHNe ONITHYECKON HAKAYKH IS
SHEProNHUTAaHUS HaHOPOOOTOB. Mcnob30Banme
SJICKTPOMArHUTHBIX noJjieu JJId SHEProMMUuTaHUuA
HaHOPOOOTOB.

5 |YnpaBneHue HaHO- |YIpaBlieHHE  HAHOPOOOTaMH  IHOCPEACTBOM 3/
poboTamu AIIEKTPOMArHUTHBIX HMITYJIbCOB. YTIpaBJICHHE
HAaHOPOOOTaMH TOCPEICTBOM MarHUTHBIX TIO-
neid. HaHoMeXaHW4ecKre MallluHbl B Ka4eCTBE
YCTPOWCTB ympaBiieHUs HaHOopoOoTtamu. Opra-
HBI JBIDKEHUS HaHOPOOOTOB. MaHHITYISTOPHI
HAaHOPOOOTOB. MeTobl yIalNeHuss U JeCTPYK-
1M1 HAHOPOOOTOB.
6 |OpraHbl 4yBCTB XHAMHUYECKUE HAHOCEHCOPBI U TEPMUYECKHE 3/
HaHOPOOOTOB OMOCEHCOpHI B KAUE€CTBE OPraHOB YYBCTB HAHO-
po60TOB. OCHOBHBIE THIIBI XUMUYECKUX U OHO-
XAMHUYECKUX HAHOCEHCOPOB, TPUMEHUMBIX JIJIS
HaHOPOOOTOB.
7 |KomnbiorepHble  |[MeToJbl MOJIEKYJISIPHOM MEXaHUKHU JJIsl CO3/a- 3/
METOJIbI IPOCKTH- [HHUSI MOZEe HaHOPOOOTOB. METOIBI MOJIEKY-
pOBaHUs, MOJCH- |JISIPHOW JTUHAMUKH JUIS MOJEIUPOBAHUHN JIBH-
POBaHUS M ONTUMHU- [’KCHUS U MaHUITYJISIHA ¢ HaHOpoOoTamu. Bo3-
3alUu HAHOPOOO-  |MOYKHOCTH KOMITBIOTEPHBIX MPOTPaMM B CO37a-
TOB HUU MOJIEJIE HAHOPOOOTOB.
8 |[IpousBoacTBO Ha- |MoJieKyasipHBIE acceMOIephl it COOPKH HaHO- 3/ A

HOpPOOOTOB

pob6oTtoB. JIHK—ocHOBaHHbIE = HAHOPOOOTHI.
Bo3MmoxHOCTH ~ HAHOAJIEKTPOMAIIMHUPOBAHUS
Ui co3laHusi HaHopoOoToB. Ilpumenenue me-
TOJAa aTOMHO-CHJIOBOM MHMKPOCKOIHUU JUIS CO3-
naHus HaHopoOoToB. IlpuMeHeHue HaHOIUTO-
rpaduu Ui co3maHus HaHopoOoToB. Hanomo-
muuIKanys OMOKICTOK ISl CO3AaHMST HAHOPO-
00TOB.

[Ipumeuanue: [13 — BrImOTHEHNE TPAKTUYECKUX 3a0aHuid, [ — pedepar, .

2.3.2 3aHATHSA CeMHMHAPCKOI0 THIIA.

Ne HaumenoBanue O TS e () dopma TEeKylero
paznena (TeMbl) KOHTPOJISI
1. |BBenenue B Teo- |[loTpeOHoCcTh B HaHopoOoTax. I[loTeHumambHBIE 3/
PHIO CO3JaHUsI  |BOSMOKHOCTH U MEPCIEKTUBBI HCIIOJIb30BAHUS
HaHOPOOOTOB. HaHOPOOOTOB.
2. |Hanopo6otsl kak |HaHOpPOOOTHI Kak aTOMHO-MOJIEKYJIIPHbIE CHCTE- 3/
HAaHOJWHAMHUYE- |Mbl B BUJIE IIPEAUMHTIEPOBCKUX MoAeneil. Hanopo-
CKUE CHUCTeMbl.  |OOTBI Kak CYNEpMOJEKYJSpHbIE KojeOaTelbHO-
BpallaTeabHble CUCTEMBbl. BekTopHble MoAenu
MOJIEKYJIIPHBIX YacTeil HaHOpoOOTOB. Pe3onanc-
HBI€ YacTOTHI KOJICOAHWHM YacTel HAaHOPOOOTOB.
Ponp MeXMOJIEKYIAPHBIX M BOJOPOJHBIX CBA3EH
B IMHAMHUKE CTPYKTYPHBIX YacTeil HAHOPOOOTOB.
3. |Mounekynspubie |Kunemaruueckue cxembl HaHOYCTpoHcTB. Oc- 3/

MalllMHbI B Ka4uec-
CTBE OCHOBHI Ha-
HOPOOOTOB.

HOBHBIC BHUJIBI MOJICKYJISIPHBIX MAIIWH, TPUTOJI-
HBIX JUISI CO3/IaHMsi HaHOPOOOTOB. HaHOMOTOPHI
JUIsT HAaHOPOOOTOB. MaHHMYISATOPHIE CHCTEMBI
HaHopoOoToB. Hanonarpesaremnmu.




Hctounuku 3HEp-
TUU HAHOPOOOTOB.

Hcnons3oBanne AT®, rimoko36l 1 MOJIOYHOM K-
CJIOTHI B KaU€CTBE TOILJIMBA /11 HAHOPOOOTOB.
Hcnonb3oBanue HaHOOATapel 1Jis SHEPronura-
HUSI HAHOPOOOTOB. Vcrosib30BaHNE ONTUYECKOM
HaKa4yKu i SHEpronuTanus HaHopoootos. Hc-
[10JIb30BaHKE AIEKTPOMArHUTHBIX TOJEH 1S
SHEProNUTAaHNs HAHOPOOOTOB.

3/

VYnpasnenue Ha- |YpaBieHHe HaHOPOOOTaMM HOCPEACTBOM 3JIEK- 3/
HOpOOOTaMHU. TPOMArHUTHBIX WMITYJIBCOB. YTIpaBJIEHHE HAHO-
poboTaMM MOCPEICTBOM MarHUTHBIX mojei. Ha-
HOMEXaHWYECKHE MAIIMHBI B KAYECTBE YCTPOUCTB
ynpasieHus: HaHopoOoTamu. Opranbl JBUKEHUS
HaHOPOOOTOB. MaHUTyIATOPEl HAHOPOOOTOB.
MeTop! yajieHus U IeCTPYKIUHA HAHOPOOOTOB.
Opranel yyBCTB | XUMUYECKHE HAHOCEHCOPHI U TEPMUYECKHE OnO- 3/
HaHOPOOOTOB. CEHCOPHI B KQYE€CTBE OPraHOB YYBCTB HAHOPOOO-
TOB. OCHOBHBIE TUITBI XUMUYECKUX U OMOXUMH-
YEeCKUX HAHOCEHCOPOB, IPUMEHUMBIX ISl HAHO-
po6OTOB.
Komnrerorepueie  (MeToabl MOAENMPOBAHUS CTPYKTYPBI M JUHAMU- 3/
METO/IbI IIPOCKTH- [KH HaHOPOOOTOB. BO3MOXKHOCTH KOMITBIOTEPHBIX
pOBaHUs, MOZIE-  [IPOTPAMM B CO3JIaHUH MOJIeJIeld HAHOPOOOTOB.
JMPOBAHMS U OII-
TUMU3AIIHA HAaHO-
po6OTOB.
8 |[Ipom3BoacTBo  |MonekymsipHble accemOiepsl jii COOPKH HaHO- 3/ A
HaHOPOOOTOB. po60TOB. BO3MOXXHOCTH HAHOZJIEKTPOMAIIHNHH-

poBaHMs Ul CO3/laHusg HaHOPoOoTOB. [Ipumene-
HUE METOJla aTOMHO-CHJIOBOM MUKPOCKOIIUU JUIsS
co3gaHusi HaHOpoOoTOB. [IprMeHeHne HaHOJIUTO-
rpaduu A co3maanus HaHOpoOoToB. Hanomoau-
¢unkanus OUOKIETOK JJI CO3/1aHus HaHOPOOO-
TOB.

[Ipumeuanue: [13 — BeInoHEeHNE TPAKTUYECKUX 3adaHuid, [ — nokmnan.

2.3.3 JIaGopaTopHbI€e 3aHATHSL.
B yueOHOM miaHe 1ab0paTOpPHBIX 3aHATUH MO JAHHOM NUCHUIUIMHE HE IPETYCMOTPEHO.

2.3.4 [IpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB).

CornacHo yyeOHOMY IJIaHy IO JaHHOW JMCUUIUIMHE HE IMPEAYCMOTPEHBbI KypCOBblE pabOThI
(IpOEKTHI).

2.4 IlepeueHb y4eOHO-MeETOANYECKOr0 olecrevyeHUs: AJIsl CAMOCTOSATEJbHOI padoThbl 00Y-
YA IUXCS M0 JUCHUIVIHHE (MOIYJII0).

No B CPC [Tepedyenn yueOHO-METOIUUECKOTO 0OECTICUCHUS JUCIIUTLTHHBI
B I10 BBINIOJIHEHUIO CAMOCTOSITEIbHON pabOThI
[IpopaboTka Metouyeckue yka3aHusl 10 U3y4EHUIO TEOPETUUECKOT0 MaTepHraia, yTBep-
1 yueOHOTO XKJAEeHHbIE Kadeapoil paauopU3uKy U HAHOTEXHOJIOTHM, MpoToKoJ Ne 7 oT
" | Teoperuueckoro |20.03.2017.
Marepuana
) [loarotoBka k  |Meroauueckue yka3aHus MO BBINOJIHEHUIO JaOOPATOPHBIX paboT, yTBEPKICH-
" | 3ammTe 1abopa- |HBIe Kadeapon paanoGu3nKu U HAHOTEXHOJIOTH, MPOTOKOJ Ne 7 ot




TopHbIX paboT  |20.03.2017.
bymenena }0.1. Kak npaBunbHO HanucaTh pedepar, KypCOBYIO U TUIIOMHYIO
paboTel: YueObHoe nmocodue st 6akaiaBpoB [ DIEKTPOHHBINA pecypc|: yueb. mo-
cobue — DnekTpoH. Aad. — M.: JlamkoB u K, 2016. — 140 c. — Pexum nocryna:
3. | Pedepar https://e.lanbook.com/book/93331.
Kyszuenos U.H. Pedepatsl, KypcoBble U qUILIOMHBIE pabOThl. MeToauka noj-
TOTOBKHU M 0popMIIeHUs [ DIEKTPOHHBIN pecypc]: yuaed. mocodue — IIeKTPOH.
naH. — M.: lamkoB u K, 2016. — 340 c. — Pexxum ngocrymna:
https://e.lanbook.com/book/93303.
[ToaroroBka Brinerkanuna A.O. JlenoBbie 1 HaydHbBIE TPE3CHTAMH [ DJIEKTPOHHBIN pe-
4 | TIpe3eHTAIMH cypc]: yae6Hoe mocobue — InekTpoH. naH. — M., bepnun: lupexkr-Menua,
" | mo Teme 2016. — 115 c. — Pexxum nmoctyna: http://biblioclub.ru/index.
pedepata php?page=book view red&book id=446660.

Y4eOHO-MeTOAMYECKHE MaTepUalbl ISl CaMOCTOATENbHONW pabOThl 00Y4arOIIMUXCS U3 YUCIIa UH-
BAJIUJIOB M JIMI[ C OTPAaHMYCHHBIMU BO3MOXHOCTAMH 370poBbsi (OB3) mpenocraBmistorcs B (opmax,
a/IalITUPOBAHHBIX K OIPaHUYCHUSIM UX 370POBbS U BOCIPUITHS HH(POpMALIUU:

Jjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOU opMe yBEIUYEHHBIM LIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CIIyXa:

— B IIe4aTHOM opme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jljig U1 ¢ HapyLIEHUSIMM ONIOPHO-JIBUTaTEIbHOTO anmnapara:

— B IIe4aTHOM opme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN MepeueHb MOXKET OBbITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTa 00ydaro-
LIUXCS.

3. O0pa3oBare/ibHbIE TEXHOJIOTUH

s hopmupoBanus Tpo(HecCHOHATBHBIX KOMIIETEHIIUM B MIPOLECCE OCBOCHUSI JUCLUILIIUHBI UC-
MOJIb3YETCSl TEXHOJIOTHS PO (eCCHOHAIbHO-Pa3BUBAIOIIEr0 00yUeHNUs, IPeAyCMaTPUBAIOIIasi HE TOJILKO
neperayy TEOPETUYECKOro MaTrepuana, HO U CTUMYJIMPOBAHHE M Pa3BUTUE NPOAYKTUBHBIX MO3HaBa-
TETBHBIX JIEHCTBHUI CTYJACHTOB (HAa OCHOBE ICHXOJIOTO-TEAarOTHYECKON TEOPUH MOATAITHOTO (HOPMHPO-
BAaHUS YMCTBEHHBIX JEHCTBUIT). AKTUBU3ALUU U UHTEHCU(UKAIIMKY O3HABATEJILHOTO Ipoliecca Crocoo-
CTBYIOT UCIIOJIb30BaHHE ME€JarOrMuecKOil 3BpUCTUKU U MOJIEIMPOBAHNE IPOOIEMHBIX CUTYaIIH.

B npouecce npenoaaBaHus IUCHUIUIMHBI HCTIOIb3YIOTCS CIIEAYIOIINE METOIbL:

— JIEKIINY;

— JIOMAIlIHHE 3a/1aHus;

— TIpoOJIeMHBIE 3aaHUSs;

— UHJIUBUIyaJIbHBIC TIPAKTUYECKHE 3aaHus;

— KOHTPOJIbHBIE OIIPOCHI;

— myOnuYHas 3amuTa Jad0paTOpHBIX padoT;

— KOHCYJIbTAIIUU MPETIO/IaBaTENEH;

— caMocTosiTelIbHasg paboTa CTYAEHTOB (M3ydyeHUE TEOPETHYECKOro MarepHualia, MOJAroTOBKa K
71a00paTOPHBIM 3aHATHUSM, BBINOJIHEHHUE JOMAIIHUX pa0doT, OATOTOBKA K OIIPOCY U 3a4ETYy).

B pamkax 1a00opaToOpHBIX 3aHSITHH TPUMEHSIIOTCS METO/bI MPOEKTHOrO OOyueHus, HcCleaoBa-
TEJIbCKUE METO/Ibl, TPEHUHTOBbIE (POPMBI, METOJ KOHKPETHBIX CUTYyalni. B mpouecce camocTosTenbHOM
NEeSITEeIbHOCTH CTYJIEHTbl OCBaMBAIOT U aHAJIM3UPYIOT NEPeOBONM HAyYHO-HCCIENOBATENbCKUN OIIBIT,
HCIO0JIb3YSl UMEIOIIYIOCS JIUTEepaTypy U MH(GOPMALMOHHbIE TEXHOJIOTHH, 3HAKOMSTCS C OCHOBHBIMU Ha-
YUHBIMH JKypHaJaMH 110 BOIpPOCaM H3Y4EeHUs (PU3UKO-XUMUYECKUX CBOMCTB HAHOCTPYKTYP Pa3IMUHBIX
THUIIOB, BBICTYNAIOT C JIOKJIa/laMu Iepes] OJJTHOKYPCHUKAaMHU, HaKaIJIMBaloT Oarak 3HaHUH, NOJIE3HBIX JUIsS
BBINIOJIHEHUS BBIITYCKHOM KBaTH(PUKAMOHHOMN pabOTHI.

ConpoBoXK/IeHHE CaMOCTOATENbHON pabOThl CTYIEHTOB TAaKXK€ OPraHU30BaHO B CIEIYIOLIUX
dbopmax:



— NoApoOHOE U3YyYEHHE HEKOTOPBIX Pa3[esioB JAUCLHUILUIMHBI MOCPEACTBOM HU3YUEHUS] PEKOMEH-
yeMOH JONOJHUTENIbHOM JINTepaTyphl;

— 1oipoOHOE U3y4YEeHUE HEKOTOPBIX Pa3AeiaoB AUCHUILIMHBI IIOCPEICTBOM MOATOTOBKH COOOLIE-
HUH, Npe3eHTalul, yTeM HalucaHus peepaTuBHbIX padoT;

— KOHCYJIbTAIlMM JJIs1 pa3bsCHEHUS MPOOJIEMHBIX MOMEHTOB IIPU CAMOCTOSITEIbHOM pacIIUpeH-
HOM M3Y4YEHHH Pa3JIeIOB JUCIUILIUHBL

OcHoBHBIE 00pa30BaTEIbHBIE TEXHOJIOIHH, UCIIOJIb3yEMBIE B y4eOHOM IpOLECCe:

— JIEKIIUM C IPOOJIEMHBIM H3JI0KEHHUEM;

— 00CyKJIEHHE CII0KHBIX BOIIPOCOB U IIPOOIIEM;

— IPUMEHEHUE MEeTO]a KOHKPETHBIX CUTYaI[Uil.

WuTepakTuBHbIE 00pa30BaTeIbHbIE TEXHOIOTHUHU: HE IPETYCMOTPEHBI.

JUig Au1 ¢ orpaHUYEHHBIMH BO3MOKHOCTSIMU 370POBbsI PEAYCMOTPEHA OpraHu3anys KOHCYIb-
Talui ¢ UCTOIb30BAaHUEM 3JIEKTPOHHOM MOYTHI.

4. OueHOYHBbIE CPEICTBA IS TEKYIEro KOHTPOJIS YCIeBAeMOCTH M MPOMEKYTOYHOI aTTe-
CTalUH.

OIneHOYHBIMH CPEJICTBAMH IS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH SIBIISIOTCS: MPOOIeMHAs JICK-
ous, J'IeKIII/Ifl-HpCCC-KOH(l)CpeHIII/IfI, OpPraHru3allMOHHO-ACATCIIBHOCTHASA UI'pa, OTBCTBI Ha KOHTPOJIBHBLIC
BOIIPOCHI, BHITIOJIHEHHE JTA0OPATOPHBIX 3aHATHM, TOKIad, pedepar, 3anuTa JJabopaTtopHOr padbOTHI.

4.1 D oHJ O1LIEHOYHBIX CPEeaCTB AJif MPOBEACHUSA TEKYHICro KOHTPOJIs.

4.1.1 TemMbl 1O0KJI210B

B nponecce noarotoBku nokianoB ¢opmupyrores u oueHuBarorcs Tpedyempie GI'OC u OOII
it HanpaByieHust 11.03.04 DnexTpoHnka U HaHOZJIEKTPOHUKA Mpoduis «HaHOTEXHOIOTHH B JIEKTPO-
auke» komnerenuu — [1K-15, T1IK-16.

Huxe npuBoasitcs npumepsl 10KIa10B AJ1s padouel mporpaMMbl.

. [loTenuman ucnonabp30BaHUS HAHOPOOOTOB B MUKPOIIEKTPOHHON MPOMBIIITICHHOCTH.
. [loTeHuman ucrnonabp30BaHUS HAHOPOOOTOB B MUKPOOHOJIOTUYECKON TPOMBIIIJIEHHOCTH.
. [loTenuman ucnonabp30BaHUS HAHOPOOOTOB B OMOMEIULIMHCKHUX HCCIEA0BAHUSIX.
. [loTennuman ucnoab30BaHUS HAHOPOOOTOB MEAULIMHE.
. [loTenuuman ucrnonabp30BaHUS HAHOPOOOTOB B BOGHHOM JIEJI€.
. MexaHucTu4eckuii moaxos K BbI0Opy 0011Ka HaHOPOOOTOB.
. buomumeTnueckuii moaxo1 Kk BbIOOPY 00IMKa HAHOPOOOTOB.
. Co3/laHue MarHuTHBIX LIEHTPOB B CTPYKTYpaxX HAHOPOOOTOB.
. Co3/laHue aKTI0ATOPHBIX LIEHTPOB B CTPYKTYpax HaHOPOOOTOB.
10. Co3ganue ynpasisiomux IEHTPOB B CTPYKTypax HAaHOPOOOTOB.
11. Co3nanne aKkTUBUPYIOIINX IEHTPOB B CTPYKTYpax HAHOPOOOTOB.
12. Co3nanue 1e3aKTUBUPYIINX IEHTPOB B CTPYKTYpax HAHOPOOOTOB.
13. HanoOaTapeu 111 HAaHOpPOOOTOB.
14. HanoxapsecTtepsl 1Ji1 HAHOPOOOTOB.
15. HanopoOOTHI 17151 ABM>KEHUS 110 TIOBEPXHOCTSIM.
16. HaHOpoOOTHI /17151 ABMXKEHUS B XKUAKOCTAX U OHOCpeaax.
17. HanopoOoTbI—accemMOepsbl.
18. HaHOpoOOTHI—1€CTPYKTOPHI.
19. HanopoOoTei—TipeoOpa3oBaTem.
20. X¥MHYeCKHEe CEHCOPHI 1T HAHOPOOOTOB.
21. ®usuvecKue CEHCOPHI I HAHOPOOOTOB.
Ilepeuenv yacmeii KomnemeHnyuil, NPOGEPAEMbIX OYEHOUHBIM CPEOCNBOM:
[1K-15: 3HaTh OCHOBBI CO3JJaHUS U NMPOEKTUPOBAHUS HAHOPa3MEPHBIX POOOTOTEXHUYECKUX YCT-
POICTB; yMETh J1eaTh BBIBOJIbI O paO0TOCIIOCOOHOCTH HAaHOPa3MEPHBIX POOOTOTEXHUYECKUX YCTPONCTB
10 TMarHOCTUYECKUM JTaHHBIM.
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[1K-16: BnaseTs HaBbIKAMU pErjlaMEHTHON MPOBEPKU TEXHUYECKOIO COCTOSIHUSI HAaHOPa3MEpPHBIX
POOOTOTEXHUYECKUX YCTPONCTB, UX MPO(PUIAKTHIECKOTO OCMOTPa, HE0OOXOIUMOT0 PEMOHTA.

Kpumepuu oyenxu doxnaoa:

OTMeTKa «3a4TEHO» BBICTABJISETCS CTYAEHTY, €CIH JIOKJIaJl COOTBETCTBYET MPEIBSIBISEMBIM K
HeMy TpeOOBaHHSIM 10 00BEMY U CTPYKTYPE U BBICKA3aHO COOCTBEHHOE CYXKJCHHUE M0 pacCMaTpUBACMOM
TEME.

OTMeTKa «HE 3a4TEHO)» BBICTABIISIETCA CTYIEHTY, €CIIU B JIOKJIa/Je OTCYTCTBYET COOTBETCTBHE
MEeXAy 3aJlaHHOM TeMol pedepaTuBHON pabOTHl M W3YYEHHBIMU HAYYHBIMU HCTOYHHKAMHU, UCTOUHHUK
IJI0XO MPOAHAIU3UPOBAH, COOCTBEHHBIX CY)KJIEHUH 0 JOKIALy CTYIEHT HE UMEET.

4.1.2 llpumepbl NPAKTHYECKUX 3aJaHUH

B nporecce noAroToBKH M BBIIOJHEHUS MTPAKTUUECKUX 3a/laHUuM (OPMUPYIOTCS U OLIEHUBAIOTCS
tpedyembie ®I'OC u OOII mns nanpasnenus 11.03.04 DnexTpoHHKa M HAHOAIEKTPOHHKA MPOGUIIsSL
«HanoTtexnonoruu B anekrpoHuke» kommnerenuuu — [1K-15, TIK-16.

Huxe npuBoasiTcs mpuMepbl NPaKTUYECKUX 3alaHui Juid pabodell mporpaMMBl.

1. IlpeqyioxuTe METOIMKY MOHUTOPUHIA COCTOSIHUS OMOMEIUIIMHCKUX HAaHOPOOOTOB. CpaBHUTE
TEXHOJIOTUYECKHE U SKOHOMUYECKHUE 3aTPAThI JJIsl pa3JIUYHbIX BAPUAHTOB.

2. Ilpennoxxure METOAUKY MOHUTOPHUHIA pabOTOCIIOCOOHOCTH HAHOPOOOTOB—IECTPYKTOPOB ISt
YTUIN3AalUU OHOJOTHYEeCKUX OTX0J0B. CpaBHUTE TEXHOJIOIMYECKHE M 3KOHOMHYECKHUE 3aTpaThl IS
pa3IMYHbIX BAPUAHTOB.

3. IIpenynoxute METOAUKY MOHUTOPUHTA PabOTOCIIOCOOHOCTH HAHOPOOOTOB—IECTPYKTOPOB ISt
YTWIN3ALHUKU PAaJUOAKTUBHBIX OTX0/10B. CpaBHUTE TEXHOJIOIMYECKHE M HKOHOMUYECKHE 3aTpaThl JUIs
pa3IMYHbIX BAPUAHTOB.

4. IlpennoxuTe METOIUKY HU3KOCTOMMOCTHOM NMPOBEPKU (YHKIMOHAIBHOIO COCTOSIHMSI HAaHO-
pOOOTOB MOCPEICTBOM HCHOJIb30BaHUEM AIEKTPOMArHUTHBIX BoJIH CBY-auanasona. CpaBHUTE TEXHO-
JIOTUYECKUE Y SKOHOMHUYECKHE 3aTpaThl Ui pa3IuYHbIX BAPUAHTOB.

Ilepeuens yacmeii KomnemeHyuil, NPOGEPIEMbIX OYEHOUHBIM CPEOCNBOM:

[IK-15: ymers AenaTh BbIBOABI O pabOTOCHOCOOHOCTH HaHOPa3MEPHBIX POOOTOTEXHHUUECKUX
YCTPOICTB O JUArHOCTHYECKUM JaHHBIM.

[1K-16: 3HaTh OCHOBHbIE NPHUHIIMIIBI PETJIAMEHTHON MPOBEPKU TEXHUUYECKOTO COCTOSIHHS HAaHO-
pa3MepHbIX pOOOTOTEXHUUECKUX YCTPOUCTB, UX MPO(PUIAKTUIECKOTO 0CMOTpa, HEOOXOAUMOI0 PEMOH-
Ta.

Kpumepuu oyenxu:

- OIICHKA «OTJHYHO»: CTYJIEHT CBOOOHO OTBEYAET HA JaHHBIE BBILIE BOIPOCHI, aKTUBHO y4acT-
BYET B JIUCKYCCUU U B pabOTe Hay4YHOI'O KOJUIEKTHBA, PEUb OTIUYAETCS IPAMOTHOCTBIO, UCIOIb30BaHH-
eM IpodeccuoHalbHO-OPUEHTUPOBAHHON TEPMUHOJIOTUN; TOMYCTUMbI 3aMUHKU U HENPOJOJLKUTEIbHbIE
OCTAaHOBKHY;

- OLICHKA «XOPOLIO0»: CTYJCHT OTBEYAET Ha JIaHHBIE BBIILIE BOIIPOCHI, YIaCTBYET B TUCKYCCUU U B
paboTe Hay4HOIrO KOJUIEKTHBA, PeUb OTIMYAECTCA IPAMOTHOCTBIO, UCIOJIB30BaHUEM NPO(HECCUOHAIBHO-
OPUEHTUPOBAHHOW TEPMMHOJIOIMH; HO IMPHUCYTCTBYIOT HENPOJOJIKUTENIbHbIE OCTAHOBKH U HErpyOble
OINOKMU;

- OLICHKA «Y/I0BJIETBOPUTEJBLHO»: CTYJCHT HE JIa€T MTOJHOLEHHOIO CBSI3HOTO OTBETA Ha BOIIPOC,
HO KOMMYHHMKAaTHBHBIN 3aMbICEJI IPOCMATPUBAETCS U B LIEJIOM COJEPKAHUE MOXKHO CUUTATh BEPHBIM, Y
CTYJEHTa IPUCYTCTBYIOT HEKOTOPBIE TPYIHOCTH B y4acTUU B Oecesie U paboTe B HAYyYHOM KOJUIEKTHBE,
00JIbII0€ KOJIMYECTBO OLIMOOK B ONpEeNeHuU paboyuX MOHSITHM; CTYJEHT HE BJaJeeT B JOCTATOYHOU
CTETEeHH HaBbIKOM (DUIIOJIOTMUECKOT0 aHaJIM3a TEKCTOB pOMAHTHU3Ma U peallu3Ma;

- OLICHKA «HeYJAOBJIETBOPUTEJIbHO»: CTYJICHT HE JIaeT CBSI3HOTO OTBETA Ha BOINPOC WJIM BBICKA-
3bIBAHUS TTIOBEPXHOCTHBI U HESICHBI, Y CTYJE€HTa TPYAHOCTU B y4acTHM B Oecesne U paboTe B HAy4YHOM
KOJUIEKTHUBE, OOJIBIIOE KOJIUYECTBO OIIMOOK B ONIPEEIeHUN pab0UnX MOHATHH.

4.2 D oHJ O1LIEHOYHBIX CPEeaCTB AJisl IPOBEACHUSA HpOMe)KyTO‘{HOﬁ aTrrecranmu.

4.2.1 Bonpochl, BHIHOCUMbI€ HA 3a4eT Mo aucuuiiuie «HaHopoOOTH» AJsl HanpaBJieHUs



NOATOTOBKH ISl HanpaBjeHus moArotoBku 11.03.04 DiieKTpOHMKA M HAHO3JIeKTPOHUKA NPopuIs
"HaHOTeXHOJIOTUH B JJIEKTPOHUKe'".

BOl'[pOCbI AJISl MOATOTOBKH K 3a4€Ty

1) [loTenuuanbHple BOBMOKHOCTH U NEPCHEKTUBBI UCIIOJIb30BAHKS HAHOPOOOTOB.

2) Hanopo60ThI Kak aTOMHO-MOJIEKYJISIPHBIE CUCTEMBI B BHJI€ HIPEIMHI€POBCKUX MOIEIEH.

3) HanopoOoTb!I Kak cynepMoJIeKyIsIpHbIE KOJiIe0aTeIbHO-BpaIllaTeIbHbl€ CUCTEMBI.

4) Ponb MEXMOJIEKYISIPHBIX U BOJOPOJHBIX CBSA3E€H B JMHAMUKE CTPYKTYPHBIX YacTed HaHOPO-
00TOB.

5) Kunemaruueckne cxeMbl HAHOYCTPOMCTB.

6) OcHOBHbBIE BU/IbI MOJIEKYJIIPHBIX MAIlIUH, IPUTOJHBIX JJIs1 CO3/AaHHs HAHOPOOOTOB.

7) HaroMoTOpHI 111 HAHOPOOOTOB.

8) Manumynaropble CUCTEMbl HAHOPOOOTOB.

9) Ucnonws3oBanue ageHo3uHTpUdoOchara B kKaueCTBE TOIUIMBA JIsI HAHOPOOOTOB.

10) Ucnons3oBanne HaHOOaTape [Isl SHEPrOMUTAaHUSI HAHOPOOOTOB.

11) Ucnonp3oBaHue ONTUYECKOW HAKaYKHU JJIs SHEPrONUTAaHUS HAHOPOOOTOB.

12) Vcnonbp3oBaHuE 3J€KTPOMArHUTHBIX MOJIEH JJIs1 SHEPrONMUTAaHUSI HAHOPOOOTOB.

13) YnpaBnenue HaHOPOOOTaMU MOCPEICTBOM JIEKTPOMArHUTHBIX UMITYJIBCOB.

14) YnpaBneHue HaHOPOOOTaMU MOCPEICTBOM MarHUTHBIX MOJIEH.

15) Opranb! JBMKEHHS] HAHOPOOOTOB.

16) MeTtoap! ynajaeHust U JECTPYKIIMH HAHOPOOOTOB.

17) Xumuueckre HaHOCEHCOPBI U TEPMUYECKHE OMOCEHCOPHI B KAYECTBE OPraHOB YYBCTB HAHO-
po6OTOB.

18) OcHOBHBIE TUIIBI XUMUYECKUX U OMOXUMUYECKUX HAHOCEHCOPOB, MPUMEHUMBIX JI1 HAHOPO-
00TOB.

19) MeTtoabl MOJIEKYIIPHOM MEXaHUKH JJISl CO3AaHUS MOJEIeil HAHOPOOOTOB.

20) MeTtoapl MOJIEKYISIPHON AMHAMUKH JIJII MOJICTTUPOBAHUHN JIBVIKCHUS M MAHUITYJIALHUN C Ha-
HOpoOOTaMU.

21) Bo3M0XHOCTH KOMITBIOTEPHBIX IPOIPaMM B CO3/IaHUU MOJIeJIeil HAaHOPOOOTOB.

22) MonexynsipHble acceMOJIepsI 711 COOPKH HAHOPOOOTOB.

23) IHK—ocHOBaHHBIE HAHOPOOOTHI.

24) Bo3M0KHOCTH HAHORJIEKTPOMAIIMHUPOBAHUS JJIsl CO3JaHUsI HAHOPOOOTOB.

25) [Ipumenenne MeTo1a aTOMHO-CHUIIOBOM MHUKPOCKOTIHH JIJIsl CO3/JaHUsI HAHOPOOOTOB.

26) [Ipumenenne HanoauTOrpaduu ISl CO3AaHMSI HAHOPOOOTOB.

27) Hanomoaudukarusi OMOKIETOK JJIsl CO3aHusI HAHOPOOOTOB.

Ilepeuenv yacmeii Komnemenyuil, NPOGEPAEMbIX OYEHOUHBIM CPEOCNBOM:

I1K-15: 3HaTh OCHOBBI CO3JJaHUS U MPOEKTUPOBAHUS HAHOPa3MEPHBIX POOOTOTEXHUYECKUX YCT-
POICTB; yMETh J1eaTh BBIBOJII O paO0OTOCIIOCOOHOCTH HAaHOPa3MEPHBIX POOOTOTEXHUYECKUX YCTPONCTB
[0 JTUArHOCTUYECKUM JaHHBIM; BJIaJIeTh MpUEMAMH aHAJIU3a JAAHHBIX 0 COCTOSHUIO HaHOPa3MEpHBIX
POOOTOTEXHUYECKUX YCTPOMCTB.

[1K-16: 3HaTh OCHOBHbIE NPHUHILMIIBI PETJIAMEHTHON MPOBEPKU TEXHUUYECKOTO COCTOSIHUS HAHO-
pa3MepHbIX pOOOTOTEXHHUUECKUX YCTPOUCTB, UX MPO(PUIAKTUIECKOTO 0CMOTpa, HEOOXOIMMOTO PEMOH-
Ta; YMETh OCYLIECTBIATh PErJIaMEHTHYIO IPOBEPKY TEXHUUYECKOTO COCTOSIHUSI HAaHOPa3MEpPHBIX poOOTO-
TEXHUYECKUX YCTPOMCTB, UX MPOPUIAKTUUECKUH OCMOTpP, HEOOXOAUMBIN PEMOHT; BJIAJIETh HaBbIKAMU
perjaMeHTHONW MPOBEPKU TEXHUYECKOTO COCTOSIHMSI HAHOPA3MEPHBIX POOOTOTEXHHYECKHX YCTPOUCTB,
UX MPOPUIAKTUYECKOTO OCMOTPa, HEOOXOAUMOIO PEMOHTA.

OneHka 3HaHUN Ha 3a4€Te MPOU3BOIUTCS MO CIETYIOLUIUM KPUMEPUAM:

- OLIEHKA «3a4TEHO0)» BBICTABJISIETCS CTYJEHTY, €CJIM OH 00JIaJaeT 3HAaHMEM OCHOBHOI'O MaTepuasa,
XOTS M JIOIYCKaeT HETOYHOCTH, HEJIOCTATOYHO IMpaBUJIbHbIE (POPMYIMPOBKH, HAPYLUICHUS JTOTUYECKOU
MIOCJIEJOBATEILHOCTH B W3JIOKEHUU NMPOTPAMMHOI0 MaTepuaa, 3aTpyJHEHUS MPH BHIIOJHEHUU IpPaK-
TUYECKHUX 3a/1a4 HE3HAUUTEIbHBIL;

- OLIEHKA «HE 3a4YTE€HO» BBICTABJISETCS CTYACHTY, KOTOPBIA HE 3HAET 3HAYUTEIBHON 4acTu Mpo-
IrPaMMHOTO MaTepuaia, J0IyCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYIHEHUSIMHU
pelIaeT NpakTUIeCKUe 3a/1a4i UM HE CIIPaBJISIeTCS ¢ HUMHU CaMOCTOSITEIbHO.



OneHouHble CPEACTBA JUIsl HHBAJIUIOB U JIML C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 370POBbS BbI-
OMparOTCs C YI4ETOM UX UHJIUBUIYAIbHBIX ICUX0(PHU3NYECKIX OCOOCHHOCTEN.

— [IPY HEOOXOIMMOCTH MHBAIMIAM M JIULIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbsI IIpe-
JIOCTaBJISI€TCS JOMOJHUTEIBHOE BpeMsI JUIsl [TOJATOTOBKH OTBETA HA SK3aMEHE;

— IpY MIPOBEACHUH MTPOLEAYPbI OLICHUBAHUS PE3yJIbTaTOB 00y4eHUS! MHBAIKJIOB U JIUI] C OTPaHu-
YEeHHBIMU BO3MOXHOCTSIMU 3/10POBbsI PEyCMaTPUBAETCS UCIIOIb30BAaHUE TEXHUUECKUX CPE/ICTB, HEOO-
XOJUMBIX UM B CBSI3U C UX UHAUBUAYAJIbHBIMH 0COOEHHOCTSIMU;

— IpU HEOOXOJUMOCTHU AJIsi OOYy4aIONIMXCA ¢ OTPaHUYEHHBIMH BO3MOXHOCTSMU 3/I0POBbSI U MH-
BAJIUIOB IpOLEAypa OLICHUBAHUS PE3yIbTAaTOB OOYYEHHS MO JUCIHUIUIMHE MOXET MPOBOJUTHCS B He-
CKOJIBKO 3TaIlOB.

[Ipouenypa oueHuBaHus pe3ylbTaToOB 00y4YEHUs MHBAJIUAOB U JIML C OIPAaHUYEHHBIMU BO3MOXK-
HOCTSIMH 3JI0POBBS 110 JUCHMILINHE (MOJIYJII0) MIPeayCcMaTpUBaeT NMpeaocTaBieHe HHpopmauu B hop-
Max, aJJalTUPOBAHHBIX K OTPAHUYEHUSIM UX 3J0POBBS U BOCIIPUATHS HHPOPMALIUH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOU Gopme yBeJIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList JIAL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jljig U1l ¢ HapyLIEHUSIMH ONIOPHO-JBUTaTEIbHOTO anmnapara:

— B IIe4aTHOM opme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN MepeueHb MOXKET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTMHIE€HTA00y4arolnX-
csl.

5. IlepeyeHb OCHOBHOW W JONOJHHUTEIbHOH YuyeOHOW JUTEpPaTypbl, HEOOXOAUMOM AJsl OC-
BOCHUS IMCHUIIMHBI (MOYJIs).

5.1 OcHoBHas JiuTEpaTypa:

1. HanonnektpoHnuka [D5eKTpoHHBIN pecypc] : ydeOHUK 171 OakaiaBpuaTa U MarucTparypsl / A.
A. llyka ; mox o6mr. pea. A. C. Curosa. - Mocksa : FOpaiit, 2018. - 297 c¢. - Pexum pgocryna:
https://biblio-online.ru/book/C8153254-ABAC-446C-AS57B-5DF248ED0164.

2. HaHo3nekTpoHuKa: TeOpHUsl U IpakTHKa [ DIeKTpoHHBIH pecypce] : yueb. / B. E. bopucenko [u
ap.]. - 4-e. - MockBa: JlaGoparopus 3manmii, 2015. - 369 c¢. - Pexumm gocryna:
https://e.lanbook.com/reader//book/84103.

3. DAeKTpOHHBIE CBOICTBA U MPUMEHEHNE HAHOTPYOOK [DNEeKTpOHHBIN pecypc]| : MoHorpadus /
I1. H. JpsukoB. - 3-e usn. (91.). - Mocksa: Jlaboparopus 3Hanuii, 2015. - 491 c. - Pexum noctyna:
https://e.lanbook.com/reader//book/66217.

4. Hanotexnosnoruu B anekrponuke-3.1. Ilox pemakmueit Yarmpiruna FO.A. — Mocksa: TexHo-
cdepa. — 2016. — 480 c. — Pexxum nocryna: http://biblioclub.ru/index.php?page=book red&id=444856

Jnist OCBOGHUS JUCIUTUTMHBI HHBAJMIAMH U JIMIIaMHU C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU 3JI0PO-
BbS WMEIOTCS W3JIaHHs B OJIEKTPOHHOM BHJE B JJIEKTPOHHO-OMOIMOTEUHBIX cuUcTeMax «JlaHb» u
«IOpait».

5.2 /lonoJiHMTe/IbHAS JIUTEPATypa

1. Hanotexnonoruu B MukposiaekTponuke [Tekcr]. Hanomurorpadus - mpoueccs 1 000pyaoBa-
Hue: [yae6Ho-cipaBouHoe pykoBoicTBO| / B. FO. Kupees. - lonronpynusetii : Uatemnexr, 2014. - 319 c.

2. Marepuansl 1 MeTo bl HaHoTexHoyIoTHH [Teker] : yuebHoe mocodue / B. B. Crapoctun ; mon
o6ur. pex. JI. H. [1atpukeesa. - 2-e u3a. - M. : BUHOM. Jlabopatopus 3nanwuii, 2010. - 431 c.

3. Hanomatepuans! [Tekcr] : yuebnoe nocodue / 1. U. Peikonkos, B. B. JleBuna, 3. JI. [3ua3u-
rypu. - 2-e uszl. - M. : BUHOM. Jla6opatopus 3uanwuii, 2010. - 365 c. : wi. -

4. Hanotexnonoruu [Tekct] : yuebHoe mocodbue mmnst cryaerToB / Y. [lyn-mur., @. Oysuc ; mep. ¢
anriL. oA pen. FO. W. T'onosuna. - U3n. 4-e, uctip. u nomn. - M. : Texnocdepa, 2009. - 335 c.



5.3. [lepuoguyecKkue U3IaHMUS:

HayuHno-Teoperndeckuil xxypHan «Puszuxka meepoo2o mena»

Haydano-teopernueckuii sxypHai «KypHan 5KChepumMeHmanioHou u meopemudeckou hu3uku
Hayuno-teopernueckuii xxypHan «/lucoma 6 KIOTD»

Hayunslit 0030pHBIil KypHaN «Ycenexu guzuueckux Hayk»

Hayunslit 0030pHBIi KypHaI «Ycenexu xumuuy»

HayuHo-npou3sBoacTBEHHBIN KypHal «Hanomexnonocuu. Ixonoeus. Ilpouzsoocmeoy.
Hayunslii 0030pHBIi xKypHaN «Poccutickue HaHomexHoI02Uw.

Nk wbd =

6. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKALMOHHON ceTu «HTEepHeT», He-
00X0AMMBIX [IJIsl OCBOCHUSA TUCHHUILUIMHBI (MOXYJIA).

1. Hayunas snexkrponHast OubnnoTteka: http://elibrary.ru

2. Hayunas snexkrpoHHas 6ubnuoteka: http://cyberleninka.ru/

3. [loniHOTEKCTOBBIE apXUBBI BEYLMX 3alla/IHbIX HAyYHBIX KypHajIoB Ha Poccuiickoit miatdop-
Me HayuHbIX )xypHaioB HOWKOH: http://archive.neicon.ru

4. WndopmammonHast cuctema «EqmHOE OKHO 1OCTyma K 0O0pa3oBaTelIbHBIM pecypcam»:
http://window.edu.ru/window

5. bubnuoreka a51eKTpOHHBIX YueOHUKOB: http://www.book-ua.org/

6. ®enepasibHbIN 00pa3oBaTenbHbli moprat: http:/www.edu.ru/db/portal/sites/res_page.htm

7. Karanor HayunsIx pecypcos: http://www.scintific.narod.ru/literature.htm

8. bonpinas Hayunas Oubimorteka: http://www.sci-lib.com/

9. EcTecTBeHHO-Hay4HbIN 00Opa3oBaTenbHblil noptai: http:// www.en.edu.ru/catalogue/

10. Texuuueckas Oubnnoreka: http://techlibrary.ru/

7. MeToauveckne yKazanus JJsi 00y4aroIuXxcsi M0 OCBOCHHIO THCHMILIUHBI (MOIYJIs1).

Ha camocrositenpHyto paboTy cryaeHToB, corinacHo TpedoBanusm @I'OC BO no HampaBieHHIo
11.03.04 DnexTpoHHKA U HAHOAIEKTPOHMKA Mpoduis "HaHOTEXHOIOTHH B AJEKTPOHUKE", OTBOIUTCS
50% Bpemenu (36 yacoB CPC) ot o0mieit TpyaoeMKoCcTH TUCIUIIIUHEL (72 byaca). ConmpoBOXKICHUE ca-
MOCTOSITEIHHOM PabOTHI CTYJEHTOB MOKET ObITH OPraHU30BAHO B CIAEAYIOMUX (OopMax:

— COCTaBJICHHMEM HWHJUBUIYAIbHbBIX [JJAHOB CAMOCTOATEIBHON PabOThI KaXKJI0TO U3 CTYIEHTOB C
yKa3aHUEM TEMBI U BUJIOB 3aHITHI, OPM U CPOKOB MPECTABICHUS PE3YJIbTATOB;

— IIPOBEJICHUEM KOHCY/IbTAMKA (MHIUBUYaTbHBIX WM TPYIIIOBBIX), B TOM YHCJIE C IPUMCHECHHU-
€M JIMCTaHIIMOHHOM Cpe/ibl 00yueHUsl.

Kpurepuii onenku 3(hPeKTHBHOCTH CaMOCTOSATEIBHON padOThl CTYyJIEHTOB (DOPMUPYETCS B XO€
MIPOMEXYTOUYHOI'O KOHTPOJIS MPOLIECCa BHIIOJIHEHUS 3aJaHUN U OCYIIECTBIIIETCS Ha OCHOBE Pa3jIMYHbIX
CHO0COOOB B3aUMOICHCTBUSI.

B cooTBeTcTBUM C 3TUM TIPH MPOBEACHUHU OMEPATHBHOTO KOHTPOJISI MOTYT MCIOJIB30BATHCSA KOH-
TPOJIbHBIE BOIIPOCHI K COOTBETCTBYIOIIMM pa3jieliaM OCHOBHON AUCUMILINHBI «HaHOPOOOTHD.

KoHTponb ocymiecTBisieTcs OCpeICTBOM YCTHOTO OIPOCa CTYAEHTOB [0 OKOHYaHUM U3Y4YEHUS
TEeM y4eOHOW MUCIMIUIMHBI U BBITIOTHCHHS TMCBMEHHBIX KOHTPOJIBHBIX PadoT.

ConpoBOXXICHNE CaMOCTOSITEIILHOM Pa0OTHI CTYICHTOB TAaK)KE€ OPraHU30BaHO B CieAyromux (Gop-
Max:

— YCBOEHHE, JIONIOJHEHNE U BHUKaHUE B pa3OupaeMble pa3esibl JUCIUILUIMHBI IPU NOMOIIH 3Ha-
HUM TOTYy4aeMBbIX 10 CPEICTBAM M3YUCHHS PEKOMEHIYEMOW JTUTEPaTyphl;

— IyTeM HamnucaHus pedepaTuBHbIX pabOT U aHAIU3 Pe3yIbTaTa UX OTKPBHITOTO AOKJIA/a;

— KOHCYJIBTAIIHM, OPTraHW30BAHHBIC IS PA3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IIPH CaMOCTOSI-
TEITLHOM U3YYCHHH T€X WJIM UHBIX aCIIEKTOB Pa3/IesioB yCBaBaeMOW HH(OpMAIIUK B TUCIUTIIIUHE.

K cpencrBam obecrieuenust ocBO€HUs TUCHUILUINHBI «HaHOPOOOTHED) TakkKe OTHOCATCS JIEKTPOH-
HbIC BaPUAHTHI JIOTIOJTHUTEIHHBIX YICOHBIX, HAYYHO-TTOMYJISIPHBIX ¥ HAyYHBIX M3JIaHUN 110 JTAHHOM JHC-
IUTUTHHE.

Pexomennyercs cienyromuil rpaduk ¥ KajdeHAApHBIA IJIaH CaMOCTOSITEIbHOM pabOThl CTY/EH-
TOB 110 y4eOHbIM HenelsiM (16 Hemens):



TunoBble 3aJaHus JJIsl CAMOCTOATEIbLHOM paﬁon CTYAEHTOB

Ne Koll-Bo dopma Cpoku
Tema unu 3aianue TeKymiei paboTh MPEJCTABICHUS | BHIMOJHEHUS
TEMBI 4acoB
pe3yJbTaToOB (nenenu)
1. | Bregenue B TeopuI0 cO31aHUSI HAHOPOOOTOB 2 Jloknan. |
2 Hanopo60Th! kKak HAHOJMHAMHYECKHUE CUCTE- ) _ 2
MBI
3. | MouiekynsipHbIe MallIMHBI B KAYECTBE OCHOBBI > YCTHBIN OTBET. 2
HaHOPOOOTOB Pedepar.
4. | cTOoYHMKYU SHEPTHMH HAHOPOOOTOB ) YCTHBIN OTBeET. 2
Pedepar.
5. | Yopasnenue HaHOpoOOTaMu ) YCTHBIN OTBET. 2
Pedepar.
6. | Opransl 4yBCTB HAHOPOOOTOB ) VYCTHBIN OTBeT. 3
Pedepar.
7. | KoMnbroTepHble METObI TPOEKTUPOBAHMS, 3.8 Pedepar. 2
MOJISTUPOBAHUS U OTITUMU3AIIUN HAHOPOOOTOB ’
8. | IIlpousBoacTBO HAHOPOOOTOB ) VYCTHBIN OTBET. 2
Pedepar.
Hroro: 17,8 18

3aHATHSA JIEKIMOHHOI0 THIIA SIBJISIFOTCS OJHOM M3 OCHOBHBIX (pOpM 00y4eHHUs CTYJEHTOB, BO
BpeMsi KOTOPBIX CTYAECHTaM MPEJOCTaBISAETCS BO3MOXKHOCTh O3HAKOMUTHCS C OCHOBHBIMU HAay4HO-
TEOPETUYECKUMHU I0JIOKEHUAMH, MpoOIeMaMH AUCHUILUINHBI, TOJYYUTh HEOOX0IMMOE HalpaBiIeHUE U
PEKOMEHAALNHU /ISl CAMOCTOSATEIbHON pabOThl C ydeOHUKaMU, Y4E€OHBIMHU TOCOOUSMH, IPU MOJATOTOB-
K€ K CEMUHApCKUM 3aHATUSAM. JIeKkuus ABieTcs pe3ylbTaToM KPOMOTIMBOM MOArOTOBKU MPENoiaBa-
TeNsl, U3yuyeHus: 1 0000UIeHHs] HaydYHOU U yuyeOHoM muTepaTypbl. CTOJb ke ycepIHOM JoJDKHA ObITh U
MIOAATOTOBKA CTY/I€HTA HAaKaHyHE JIEKIMH, MIOCPEICTBOM M3Yy4EHHUSI COOTBETCTBYIOIIEH yueOHOU suTe-
paTypbl, HOBTOPEHUSI paHEE MPOUIEHHBIX TEM.

Bo Bpewms nekuuu crienyer 3anucaTth AaTy €e IPOBEICHUS, TEMY, IJIaH JIEKLIHUH, BOIPOCHI, KO-
TOpPbIE BBIHOCATCS HAa CAaMOCTOSITEIbHOE U3YUYeHHE, OTMETUTh HOBUHKHU Y4€OHOW U HAy4HOU JIUTEepaTy-
PBl, PEKOMEHJI0BaHHbIE JIEKTOpOoM. CTy/ieHTaM pEeKOMEHYeTCsl KOHCIIEKTUPOBATh €€ OCHOBHBIE 110JI0-
KEHUS, HE CTOUT MBITAThCS JOCIOBHO 3alUCcaTh BCIO JIEKIIHIO, TOCKOJIBKY CKOPOCTh JIEKI[MH HE pac-
CUMTaHa Ha JOCJIOBHOE BOCIIPOW3BEACHUE BBICTYIICHHUS JIEKTOpPA B KOHCIIEKTE, TEM HE MEHEE OHA SIB-
JIieTCsl JOCTaTOYHOM I TOTO, YTOOBI CTY/IEHT CMOT HE TOJIBKO YCBOUTH, HO M 3a()MKCUpPOBaTh Ha Oy-
Mare CYIIHOCTb 3aTPOHYTBIX JIEKTOPOM IpO0JieM, BBIBOJIbI, a TAK)KE Y3JI0BbIE MOMEHTHI, HA KOTOPbIE
oOpamtaercss oco00e BHUMaHKE B X0/€ JIeKIMU. Ha ekunn cTyieHTy peKOMEeH1yeTCsl MMETh Ha CTOJIaX
IIOMUMO KOHCIIEKTOB Tak)Ke€ IMporpammy Kypca, KoTopasi OyJIeT crnocoOCTBOBaTh Pa3BUTHUIO MHEMOHHU-
YeCKOM MaMsTH, BO3SHUKHOBEHHUIO aCCOLMAIMI MEXAy BBICTYIJICHUEM JIEKTOpa U MPOrpaMMHBIMU BO-
npocamu. B cirydae BO3HUKHOBEHUS y CTYAECHTA 10 X0y JIEKIIMH BOIIPOCOB, UX CIEAYET 3a/1aBaTh Cpa-
3y ’K€ WM B KOHIIE JIEKIIUU B CIELIMAILHO OTBEACHHOE /ISl 3TOTO BPEMS.

3aHATHSA CeMMHAPCKOIro THIIA MPEICTaBISIOT co00I OJHY M3 BaXKHBIX (POPM CaMOCTOSTENb-
HOM paboThl cTyieHTOB. [10IroTOBKa K MPaKTUYECKUM 3aHATUSAM HE MOKET OTPAHUYUTHCS CITyLIaHUEM
JIEKUUH, a IpernoaraeT npeiIBapuTesIbHyI0 CAMOCTOSITENIbHYIO pabOTy CTY/IEHTOB B COOTBETCTBUU C
METOAUYECKUMU Pa3paboTKaMU 10 KaX 10 3allJIaHUpOBaHHON TEME.

B opranuzanuu npakTUyecKuX 3aHATHI peanu3yeTcs MPUHIUI COBMECTHOM NeATeNbHOCTH, CO-
TBOpuecTBa. CeMuHap Takke sBJseTCs BakHeWel popmoil ycBoeHust 3HaHu. B mponecce moarotoBku
K CEeMHHAapy 3aKpeIUISIFOTCSl U YTOUHSIIOTCS Y>K€ U3BECTHBIE U OCBAaMBAIOTCS HOBblE KaTeropuu. CemuHap
KaK pa3BHBaloOllasi, akTUBHasi opma yuyeOHOro Inpoiiecca CriocoOCTBYET BbIPAOOTKE CAMOCTOSITEILHOIO
MBIILJIEHUS CTY/I€HTa, GOPMUPOBAHNIO HH(POPMALIMOHHOU KYJIBTYPHI.

CaMocTosiTe1bHAsA pa00Ta CONEPHKUT CIIEIYIOIINE BUbl yI€OHON AEATEIbHOCTU CTYICHTOB:

—  TEOPETHUYECKYIO0 CaMOIOATOTOBKY K JJAOOPATOPHBIM 3aHATHUSM U K 3aUe€Ty 110 KOHCIIEKTaM U
y4eOHOM TUTEpaTypeE;



— odopmiieHHE OTUETOB IO pe3yJbTaTraM JIA0OpaTOPHBIX PabOT (0 BHIMOJHEHHOU JabopaTop-
HOM paboTe CTYIEHTHI OTYUTHIBAIOTCS MPETOaBATENI0 Ha CIeAYIoMEeM (0OUepeaHOM) JTabopaTOPHOM 3a-
HATHH);

— TOAroToBKa pedepara 1o 0JHOH U3 TeM y4yeOHOMN TUCHUTUIMHBL

—  IMOJrOTOBKA IpE3eHTAlMH 110 TeMe pedepaTa U BbICTYIUIEHHE C JJOKJIAIOM Ha OJIHOM M3 JIeK-
LMOHHBIX 3aHATHI.

CryneHTy HE0OX0IMMO CHUCTEMAaTH4YeCKH paboTaTh B TEUEHUE CEMECTpa M0 U3YyYEHUIO TEOPETH-
YeCKOro Marepuaia u NpruoOpEeTeHUIO HAaBbIKOB SKCIIEPUMEHTAIBLHON pabOThl.

Jljig 3armoMUHaHMS JEKIMOHHOTO MaTepuayia (B TOM 4YMCJIE€ U B MEPHOJ MOATOTOBKH K 3a4ETy)
CTYIAEHTY HEOOXOIMMO XOPOIIO 3HATh CBOMCTBA MaMATH U aKTUBHO MOJIb30BaThCsl MHEMOTEXHUYECKUMU
IpreMaMH, U3BECTHBIMU U3 yueOHO! nuciuiuiniel «llcuxonorus u negarorukay. Metonandeckue pexko-
MEHJAlMK 10 3alIOMUHAHUIO MOXHO HalTU U B VIHTEpHETE MO KIIIOUEBBIM CIOBaM: «I1aMATh)», «KMHEMO-
HUKa», «KMHEMOTEXHUKa», «KaK 3allOMHUTHh y4eOHbII MaTepuam». JKenaTenbHO TakkKe O3HAKOMHUTHCA C
IprUeMaMHl KOHCHEKTHPOBAHUSA, T.€. CO CIIOCOOaMH COKpAIlleHHs 3alUCH CJIOB U CIOBOCOYETaHUM, Ha-
IIpUMep, IPUMEHSAEMbIMH B CIIOBApSX U SHIUKIIONEIHUIX.

B ocBoeHMM AMCUMITIIMHBI MHBAIUIAMU U JIMIIAMUA C OTPAaHUYEHHBIMH BO3MOXHOCTSAMU 3710PO-
Bbsl OOJIBIIIOE 3HAUEHUE UMEET UHIUBUyalbHas yueOHas paboTa (KOHCYIbTAllK) — TOTIOJHUTEIBHOE
pa3bsicHeHHE yueOHOTO MaTepuania.

JoxJiag — 3TO pe3ysbTaT CaMOCTOSATEILHON pabOTHl CTYJAEHTA, MPEACTABIISIOMHII cO00M Kpar-
KO€ YCTHOE€ M3JIO’KEHUE B TEUEHUU 5-8 MUHYT PE3yJIbTaTOB TEOPETUUECKOr0 aHaIu3a UM SKCIIEPUMEH-
TaJbHOTO HMCCIIEJIOBaHUS B paMKax OIpeesieHHOW HaydHOU TeMbl. B Xone myOmuyHOro pokiana cry-
JIEHT JI0JDKEH PacKphITh CYTh aHAIM3UPYeMOil pabOThl U BbICKa3aTh COOCTBEHHbIE B3I bl HA paccMat-
pUBaeMbl€ MPOOIEMBI.

[ToaroroBka 10KJIa/10B HEOOX0AMMA B LIESAX MPUOOPETEHUSI CTYAEHTaMU HE00X0AuMoi mpodec-
CHUOHAJIbHOM MOJTrOTOBKH, Pa3BUTHS YMEHUS U HaBBIKOB CAMOCTOSITEIILHOTO TIOMCKA U aHAJIM3a Hay4HbIX
UCTOYHUKOB. C MOMOIIBIO JTOKJIa/a CTYIEHThI NPU €ro MPOCIYIIMBAaHUH TIIy0)Ke MOCTUTAIOT CIIOKHBIE
npoOieMbl Kypca, y4arcs JJAKOHHUYHO IEePECKa3bIBaTh COJIEPKUMOE HAYYHBIX MCTOYHUKOB, 0000IIATh
BBIBOJIBI U JI€aTh 3aKJIIOUEHUE.

[ToaroroBka noxnaga cnocoOcTByeT (GOPMHUPOBAHUIO YMEHHS IOMCKA HAyYHBIX MCTOYHHUKOB U
Pa3BUTHUIO YMEHHS aHAJIM3UPOBATh HAYYHbIE CTaThU U COOOIIEHHUS.

KauecTBo n0Kaaa OLleHUBAETCS 110 TOMY, HACKOJIBKO €r0 COJepKaHHEe COOTBETCTBYET 3aJaHHOM
TeMe, KaKH€ HCII0JIb30BaHbl IEPBOMCTOYHUKH, HACKOJIBKO MOCIIEI0BATEIBHO OH U3JIOKEH.

OOBEKTUBHOCTH OIEHKH PadOTHI MpENoJaBaTeIeM 3aKII0UACTCsS B OMPEICICHUU €€ MOJIO0XKHU-
TEJIbHBIX U OTPHUIATEIBHBIX CTOPOH, [0 COBOKYITHOCTH KOTOPBIX OH OKOHYATEJIbHO OLICHUBAET MpEJ-
CTaBJICHHYIO paboTty. Ilpu oTpunarensHoil peneH3un paboTa BO3BpalllaeTcsi Ha J0pabOTKy ¢ mocie-
JYIOLUM MPECTABIEHUEM Ha MOBTOPHYIO IIPOBEPKY C MPUJIOKEHUEM 3aMEUaHUl, CAeNaHHBIX MPEro-
JlaBaTeJIeM.

C TOuKM 3peHHs METOJMKH IPOBEACHUS CEMUHAp NpPEICTaBiIsIeT cOO00N KOMOMHHPOBAHHYIO,
UHTErpaTUBHYI0 ¢GopMy yueOHOro 3aHATusA. [l MOArOTOBKM W TOYHOTO W IOJIHOTO OTBETa Ha
CEMHUHAPCKOM 3aHITHU CTYIEHTY HEOOXOAUMO CEPbE3HO U OCHOBATENLHO MOArOTOBUTHCS. [[i1st 3TOTO OH
JOJKEH yMeTh paboTaTh ¢ y4eOHOM M JOMOJHUTENBHOW JIMTEPAaTypoil, a TakkKe 3HaTh OCHOBHbBIE
KpUTEpUU JJIsl HallMcaHWs pedepara WM NOJATOTOBKU JIOKIAJa, €CIM CEMHUHAap MPOXOJIUT B JAaHHOM
¢dopme. B xoHIle 3aHATHS, TIOCTIE MOABEACHUS €r0 UTOrOB IMPErnojjaBaTesieM CTYACHTaM PEKOMEHyeTCs
BHECTU H3MEHEHHUS B CBOU KOHCIEKTHI, OTMETHUTh HH(QOpPMAIMIO, IPO3BYYABIIYI0 B BBICTYIJICHUSIX
JPYTUX CTYIEHTOB, JOMOJIHEHNUS, C/IeJIaHHbIE IIPETIOAaBaTEIeM U HE OTPAKEHHbIE B KOHCIIEKTE.

B ocBoeHuu qUCHMIIIIMHBI UHBATMAAMHU U JIMLAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI
0oJbIIOE 3HAUEHHME HMEeT WHJIMBUIyalbHas ydeOHas paboTa (KOHCYIbTAllMM) — JOMOJHUTEIBHOE
pazbsicHeHue yueOHoro Marepuana. MHIuBUyanbHble KOHCYJIBTAUU O IPEAMETY SIBISIFOTCSI BaKHBIM
(dakTopoM, CHOCOOCTBYIOUIMM HWHAMBUAYyaJINW3allMM OOY4YEHHs] M YCTAHOBJIEHHMIO BOCIMTATEIHHOTO
KOHTaKTa MEX[Iy IpernojaBareieM U O00ydarolMMCs HWHBAIMJIOM WIA JIMLOM C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3JI0POBBSI.



8. Ilepeuens UHGpOPMALMOHHBIX TEXHOJIOI U, HCIIOJIb3yeMbIX IIPH OCYILLECTBJICHUHN 00pa3o0-
BaTeJIbHOI0 MPoIecca M0 AUCUHUILIMHE (MOLYJII0).

8.1 Ilepeyenb HH(pPOPMALMOHHBIX TEXHOJIOT M.

B nacrosimiee Bpems Bce Oosiee BO3pacTaeT posib MHPOPMALMOHHO-COLUANBHBIX TEXHOJOTUN B
00pa3oBaHUM, KOTOPbIE 00ECIIEUNBAIOT BCEOOIIYI0 KOMITBIOTEPU3ALIMIO YUaLUXCA U MperoiaBareiei Ha
YpOBHE, TIO3BOJIAIOLIEM PEUIaTh CIEAYIONINE OCHOBHBIE 3aJauu:

— obecrieyeHue BbIX0/1a B ceTh VIHTEpHET KaXkJI0ro y4acTHHKa y4eOHOTo Ipoliecca B JIi000e Bpe-
Msl ¥ U3 Pa3JIMYHBIX MECT MPEeOBIBaHUS;

— pa3BUTHUE €IUHOTI0 UH(POPMALIMOHHOIO MPOCTPAHCTBA 0OPA30BaTENbHBIX HHIYCTPUNA U MPUCYT-
CTBUE B HEM B pa3IMYHOE BPEMsl U HE3aBUCHMO JAPYT OT Jpyra BCeX yYaCTHHKOB 0Opa3oBaTEIbHOIO U
TBOPUYECKOIO MIPOLIECCa;

— co37aHue, pa3BUTHE U 3(PPEKTUBHOE UCIIOIB30BAHKUE YIPABISEMbIX UH(OPMALIMOHHBIX 00pa-
30BaTEIbHBIX PECYPCOB, B TOM YHCJIE JIUYHBIX IIOJIb30BATEILCKUX 0a3 U OAHKOB JIaHHBIX M 3HAHUN yda-
LIUXCS U TI€IaroroB C BO3MOXHOCTBIO MOBCEMECTHOIO JOCTYIA AJisi pabOThl C HUMM.

Nudopmanrionnsie 00pa3oBaTelbHbIE€ TEXHOJIOTUM BO3HHMKAIOT IMPU HCIOJIb30BAHUU CPEICTB
MH(POPMAITMOHHO-BBIUMCIUTENBHON TeXHUKU. OOpa3oBaTENbHYIO CpPeAy, B KOTOPOW OCYIIECTBIISIIOTCS
oOpa3oBaTelibHble MH(POPMAIIMOHHBIE TEXHOJIOT U, ONPEEIIAIOT paboTaroe ¢ Hell KOMIIOHEHTHI:

— TeXHUYecKas (BU UCIOJIb3yEeMBIX KOMITBIOTEPHOW TEXHUKHU M CPEIICTB CBSI3H);

— MpOrpaMMHO-TEXHUYecKas (IIPOrpaMMHBIE CPEICTBAa MOJIEPKKU peaTu3yeMON TEXHOJOTUHU
oOyueHus);

— OpraHu3alMOHHO-MeTOouYecKasl (MHCTPYKIUHU y4yalluMCsl W TpenojaBaressM, opraHu3alus
y4eOHOTO mpoIiecca).

[Tox oOGpa3oBaTenbHBIMU TEXHOJOTUSMU B BBICIIEH LIKOJIE IOHUMAETCSI CUCTEMA HaYYHbIX U UH-
KEHEPHbIX 3HaHUM, a TaK)KE METOJIOB M CPE/CTB, KOTOPBIE UCIOJIBL3YIOTCS AJIs COo3JaHus, cOopa, mepe-
Jaud, XpaHeHus U 00paboTKu MH(OpMalLMM B NMpeIMETHON 00siacTu BbICIIEH MIKOJbl. Dopmupyercs
npsiMasi 3aBUCUMOCTh MEXTy () (EKTUBHOCTHIO BHITIOTHEHHUS yIEOHBIX IIPOTPAMM U CTETICHBIO HHTETPa-
[IUU B HUX COOTBETCTBYIOIINX WH(OPMAITMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTHIA.

Nudopmanmonnas oOpa3zoBarenbHas cpefa MpeACcTaBisieT co00d MHPOPMALMOHHYIO CHCTEMY,
00BEAMHSIIONLYIO IOCPEICTBOM CETEBBIX TEXHOJOTUH, IPOrPAMMHBIE U TEXHUUYECKUE CPEACTBA, OpraHu-
3allMOHHOE, METOJIMYECKOEe U MaTeMaTHuecKoe oOecleueHue, NMpeaHa3sHaAaueHHOe /ISl TOBBIIICHUS (-
(eKTUBHOCTHU M IOCTYTHOCTH 00pa30BaTEIbHOTO MPOIlecca MOATOTOBKH CIIELUATNCTOB.

XapaxkTepHo# uepToil 00pa30BaTEIbHOM CPe/Ibl SBISETCS BOZMOKHOCTh CTYACHTOB U IIperoiaBa-
Tenel o0pamaTeCsa K CTPYKTYPUPOBAHHBIM YU4€OHO-METOMYECKHM MaTepHraiaM, 00yJaronuM MYJIbTH-
MEJUIHBIM KOMIUIEKCaM BCETO YHUBEPCUTETA B JIF000€ BpeMs U B JIF000M Touke nmpocTpaHcTBa. [lomumo
JOCTYITHOCTH y4eOHOTO MaTepuaiia, He00X0IMMO 00ecrednTh 00ydaeMOMY BO3MOKHOCTh CBSI3H C TIpe-
1ojiaBaresyieM, MoJlydeHHUe KOHCYJIbTAllMd B OH-JAH WM oQQ-aiiH pekuMax, a TakKKe BO3MOKHOCThb
MOJIy4YEHUs] UHIUBUYaIbHOW «HABUTALMM» B OCBOEHUHU TOTO WM MHOro npeamera. CTyaeHThl OyayT
CTPEMHTBCS K THOKOMY PEXHMY 0O0Y4eHUs, MOAYJIBbHBIM IPOTpaMMaM ¢ MHOTOYHCICHHBIMHU TTOCTYILIE-
HUSMHU U OTYUCIICHUAMHU, KOTOPBIE MTO3BOJIAT HAKAILJIMBATh 3a4E€THBIE €IMHULIbI, CBOOOHO EPEBOIUTHCS
W3 OJHOTO By3a B JPYrod ¢ YY4ETOM MPEIBIAYIIETO OIbITa, 3HAHWKA U HaBBIKOB. llo-npexxHeMy BaxHOM
Ui CTYJEHTOB OCTaHETCsI BO3MOKHOCTh JINYHOTO Pa3BUTHS U MPO(ECCHOHATIBHOTO POCTa; MPOTrPaMMBI
MIOJIyYEHUS CTENIEHU U KOPOTKHUE KypChl, BO3MOKHO, OYAYT MOJIb30BAaThCSI OJIMHAKOBBIM CIIPOCOM; PE3KO
BO3pacCTeT MOTPEOHOCTH B MPOrpaMMax NMpopecCUOHaNbHOI0 OOyUeHHUS U aCIIMPAHTCKUX MPOrpaMMaXx.

Pa3paboTunky AMCTaHIMOHHOTO 00pa30BaHMsI KOHKPETU3UPYIOT UHIUBUyaIH3a10 00pa3oBa-
TEJIBHOTO MOBEJACHUS CIEIYIOIUM 00pa3oM, CUUTas, YTO B AUCTAHIMOHHOM 00pa3oBaHUHU Haubosee sp-
KO MPOSBISIOTCS YEPThl JIMYHOCTHO-OPUEHTUPOBAHHOTO crioco0a o0ydeHus:: THOKOCTb, MOAYJIbHOCTD,
JOCTYITHOCTh, PEHTA0ENbHOCTh, MOOMJIBHOCTb, OXBaT, TEXHOJOTMYHOCTh, COLMAIbHOE paBHOIIpaBUE,
MHTEPHALUOHAIBHOCTb.

Bakueiiue HanpaBieHus nH(GopMaTu3anuyu o0pa3oBaHuUs 3aKIIOYAIOTCS B CIEIYIOLIEM:

— peanu3anus BUPTyaJIbHON MH(OpPMaLIMOHHO-00pa30BaTENbHOM Cpelibl Ha YPOBHE yueOHOTO 3a-
BEJICHUS, IIpelyCMaTpHUBalOIlasi BBIIOJHEHHE KOMILJIEKCa padoT MO CO3aHUI0 U 00ECIIEYEHHUIO TEXHOJIO-
THH ero QYHKIIHOHUPOBAHHS,

— CHCTEMHas WHTerpanus WHPOPMANMOHHBIX TEXHOJOTHH B 00pa30BaHUH, MOJICPKUBAIOIINX



MpoIeCcChl 00yUeHUs, HAyIHBIX NCCIICA0BAHUI U OPTaHU3aIMOHHOTO YIIPABIICHHS,

— IMIOCTPOEHUE U Pa3BUTHE €AUHOT0 00pPa30BaATENHHOTO UH()OPMAIIMOHHOTO IPOCTPAHCTBA.

Hagpiku mosib30BaHus HHGOPMAIIMOHHBIME TEXHOJIOTUSIMH BKIIIOYAIOT B CEOS:

— 0a30BbIe HABBIKH (HMCIIOJIb30BAaHUE KIIABHATYPHI, MBIIIH, MPUHTEPA, ONEpanun ¢ ¢ailiaMu u
JIMICKaMHu);

— BIIQJICHUE CTaHAAPTHBIM IIPOTpaMMHBIM oOecrieueHueM (00paboTKa TEKCTOB, CO3JaHNE TaOIIHIL,
0a3 JaHHBIX U T.1.);

— UCIOJIb30BAHUE CETEBBIX MPUIIOKEHHH (3JIEKTPOHHOM mouThl, IHTepHETa, BeO-Opay3epoB).

Takxum 00pa3oM, HAKOIJICHHBIA OIBIT IPUMEHEHNS WH(OOPMAIIMOHHBIX M JTUCTAHIIMOHHBIX TEX-
HOJIOTUM B y4eOHOM MpOIeCCE€ B Pa3IMUHbIX BapuaHTaX I03BOJISIET TOBOPUTH 00 ONPEIEIIEHHBIX Ipe-
HUMYIIECTBaX MOJOOHBIX (OPM OpraHU3alMK y4eOHOTO Mpolecca:

— CTAHOBHTCSl BO3MOYKHOM NMPHHIUIIHAIHLHO HOBAasi OPraHU3aIsi CaMOCTOATENBHOM paboThI CTY-
JICHTOB;

— BO3pacTaeT UHTEHCUBHOCTh Y4€OHOTO IpoIecca;

— Y CTYJCHTOB TIOSIBJISICTCSI JONIOJTHUTEIbHAS MOTHBAIHS K TIO3HABATEILHON IS TEIIHHOCTH;

— IOCTYITHOCTb Y4€OHBIX MaTepUalioB B J000€ BpeMs;

— BO3MOKHOCTh CAMOKOHTPOJISI CTETIEHU YCBOCHMSI MaTepHalia o Kak10i TeMe HEOrpaHUYEHHOE
KOJIMYECTBO pa3.

Crnemyer OTMETHTB, YTO 1O MEPE HAKOIUICHUS 00pa3oBaTeIbHBIX HH()OPMAIMOHHBIX PECYPCOB
JMCTAHLIMOHHBIE TEXHOJIOTUU 3alMYT JOCTOMHOE MECTO B 00pa30BaTEIbHOM IPOLIECCE By3a, U CTAHET
BO3MOKHBIM (JOPMHPOBAHHE HA MX OCHOBE PAa3HOT'O YPOBHS MPOTPAMM TOATOTOBKH U TEPETIOATOTOBKU
CHEIHAJIUCTOB.

8.2 IlepeyeHb He00XOAMMOI0 NPOrPaAaMMHOI0 OOecTieYeHusl.

1. Onepannonnas cucrema MS Windows (© Microsoft Corporation).

2. Nnrerpuposannoe oducHoe npunoxenue MS Office (© Microsoft Corporation).

3. [IporpammuOe obecrieueHre A OpraHu3aliy YIpaBisieMoro u 6ezonacHoro aocryna B UH-
TEpHET.

4. TlporpammHoe obecriedenue Juist 0e30macHoi paboThl Ha KOMIIblOTEpe — (haliIoBBI aHTUBH-
pyc, HOUTOBBIA aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM IKPaH.

8.3 Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM.

1. Dnexkrponnas 6ubauoreunas cucrema eLIBRARY.RU:

http://www.elibrary.ru

2. Undopmarmonnas cuctema «EquHoe OKHO TOCTyIa K 00pa30BaTeIbHBIM PECYPCaM»»:
http://window.edu.ru/window

3. PyOpukoH — kpynHenmuii sHuukionenndeckuii pecypc Murepuera:

http://www.rubricon.com/

4. AHHOTHPOBAHHBIN TeMaTUYECKUN KaTanor MIHTepHeT pecypcoB 1o ¢pusmnke:
http://www.college.ru/

5. KaTanor Hay4HBIX pECypCcOB:

http://www.scintific.narod.ru/literature.htm

6. bonbiias HayyHas OubnnoTexa:

http://www.sci-lib.com/

7. EcTecTBeHHO-Hay4YHbIN 00pa30BaTeNbHbIN MopTa:

http://www.en.edu.ru/catalogue/

8. Texunueckas OubnuoTexa:

http://techlibrary.ru/

9. DnexkTpoHHass OMONMMOTEUHAs CHUCTeMa HM3AATeNnbCcTBa «JlaHB» — TeMaTHYECKHE KOJUIICKIIUH
(http://e.lanbook.com)

10. DnextpoHHas OuOIMOTEYHas cUCTeMa «YHHMBEPCUTETCKas OMOIMOTeKa OHJIalH» — 0a3oBas
koJutekuust (www.biblioclub.ru)




11. [TonHoTekcTOBBIE 0Opa30OBaTENbHbIE U HAYUHbIE 0a3bl JAHHBIX: IEPEUYEHb, ONMCAHUE U YCIIO-
BUs octyna (www.kubsu.ru/University/library/resources/Poisk2013.php)

9. MaTepI/la.ﬂbHO-TeXHl/l‘leCKaﬂ 6333, HeoOXoauMAast JJIsl OCyHI€CTBJICHUA Oﬁpa3OBaTeJ1bHOFO
nmpouecca mo IMCUMIJIMHE (MOlIyJ'lIO).

VYcenemnas pcanmsanus nperunoJaBaHusd JUCHUIIINHBL «Pu3nka HAaHOPAa3MCPHBIX CUCTEM» MPCI-
roJiaraeT HaJIMYue MUHHUMAaJIbHO HEOOXOAMMOIO ISl peaji3allMd IporpaMMbl OakajiaBpuaTa MepeyHs
MaTepHATbHO-TEXHUIECKOTO 00eCTIeueHUS:

— JICKIIMOHHBIE ayTUuTOPHUH (000PyIOBaHHBIE BUIACOTPOCKIIMOHHBIM 000PY/I0BAHUEM IS IPE3CH-
Talui, cpeAcTBaMH 3ByKOBOCIIPOU3BEACHHUSI, SKPAaHOM, 1 UMerolue BbIxo1 B IHTepHeT);

— HaJM4re HEeoOXO0IMMOTO JIMIIEH3HOHHOTO MPOrpaMMHOTO oOecrieueHusl (OrepanoHHasi CUCTe-
Ma MS Windows XP; unterpuposannoe opucHoe npuinoxenne MS Office).

[Tpu MCHONB30BaHUM IEKTPOHHBIX U3JAaHUN BY3 JOJDKEH O0ECIIEUNTh KaKIOTr0 00YyJaromerocs
BO BpEMA CaMOCTOSITEIIbHOM IIOATrOTOBKH pa60‘-II/IM MCCTOM B KOMIIBIOTCPHOM KJIaCCE€ C BBIXOJIOM B Nu-
TEPHET B COOTBCTCTBHHU C 00BbeEMOM N3Yy4aCMBbIX JUCHUILIH.

MatepualibHO-TeXHHUUECKOE 00ecrieYeHNe AUCIUIUINHBI
(MOAy7Is1) ¥ OCHAIIEHHOCTH

1. Jlekumonneie 3ansatusa | Jlekunonnas ayautopus Ne227, ocHalleHHas MPE3CHTALM-

OHHOM TEXHHUKOH (IIPOEKTOp, FKpPaH, KOMIBIOTEP/HOYTOYK)

1 COOTBETCTBYIOIIMM NporpaMMHbIM obecnieueHueM (I10).

Ne Bun pabor

3. [IpakTrueckue Aynutopust Ne230.
3aHSTHS [lomemieHne ¢ JOCTaTOYHBIM KOJMYECTBOM IOCAT0YHBIX
MECT ¥ MEJIOBOW WJIM MapKEPHOU JOCKOMU.
4. ['pynmioBsle Aynuropus Ne230.
(MHAMBUAYAJIbHBIE) [lomenieHne ¢ JOCTaTOYHBIM KOJMYECTBOM IOCAI0YHBIX
KOHCYJIbTALINU MECT ¥ MEJIOBOW WJIM MapKEPHOU JOCKOM.
5. Tekymuii KOHTPOJIb, Aynuropus Ne230.
MIPOMEKYTOYHAs [lomenienne ¢ JOCTaTOYHBIM KOJUYECTBOM I10OCAJA0YHBIX
aTTeCTalus MECT ¥ MEJIOBOM WJIM MAPKEPHOMU JOCKOM.
6. | CamocTosrenbHas Kabuner Ne204 nns camocTosiTeNibHOM pabOThl, OCHAIICH-
pabora HBI KOMIIBIOTEPHOM TEXHHKON C BO3MOYKHOCTBIO IOJKIIO-

yeHus K cetn «VHTepHeT», MporpaMMoN 3KpaHHOTO YBEJIH-
YeHUsI U OOCCIICYCHHBIM JOCTYIIOM B AJIEKTPOHHYIO HMH(DOP-
MallMOHHO-00Pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.




Penen3ua
Ha pabouyto porpammy auciuiiuHel @T.B.01 «Hanopo6oTbn»
JUIsl CTYJEHTOB 3 Kypca HamnpasiaeHus noarotoBku 11.03.04 DnekTpoHMKAa U HAHORIEKTPOHHUKA
(xBamudukanus «baKanaBpy»)

PaGouas mporpamma nucuurianHbel «HaHOPOOOTHD) BKIIOYAET CIEAYIOLIUE PA3/AEbl: 11e-
JU U 3a/1a4¥ TUCUUIUIMHBI, MECTO JUCLUMILIUHBI B CTPYKTYpE OCHOBHOI 00pa3oBaTeIbHOM Mpo-
IpaMMbl, TepeyYeHb IJIAaHUPYEMBIX PEe3ylbTaTOB OOYUYEHHUS MO TUCHUIUIMHE, COOTHECEHHBIX C
TUTAHUPYEMBIMU PE3yJIbTaTaMH OCBOEHUSI 00pa30BaTEIbHON MPOrpaMMBbl, OOIIYIO TPYI0EMKOCTh
JTUCLUIUIMHBI, 00pa30BaTelIbHbIE TEXHOJIOTHH, (POPMBI MPOMEKYTOUHON aTTECTAllH, ONUCAHUE
y4e0HO-METOANYECKOr0, MHPOPMAIMOHHOTO U MaTepUalbHO-TEXHUYECKOI0 0OecleueHus auc-
uurinHbl. [Iporpamma coorserctByer OOII, pabouemy yueOHOMY IIaHy HampaBieHUs oOyde-
HUSL.

Pabouas mporpamma nmoaroToBku OakanaBpoB 1o HampasieHuto 11.03.04 DnekTpoHuka u
HaHOAJICKTPOHHMKA OTBeYaeT crnernuduke Oyaymei mpodeccuoHanbHON ACATEILHOCTH BBITYCK-
HUKOB, B TOM YHCJIE HAYYHO-UCCIIEI0BATEIbCKOM.

B paboueit nporpamme nucuuruinabl «HaHOpOOOTH» pHUBEAECHBI TPUMEPHI OLIEHOYHBIX
CPEICTB AJIsl MPOBEACHUS TEKYLIEro U MPOMEXYTOUHOI'O KOHTPOJISI U KPUTEPHUsl OLIEHKH YPOBHS
3HaHMW oOyuwaromuxcs. B TemaTHueckoM miiaHe TUCHUIUIMHBI BBIICJIEHBI CIEAYIOLIUE COCTaB-
JSIOLIME: JIEKIIMH, TPAKTUUYECKHE 3aHSITHs, a TaKKEe CaMOCTOsATEIbHAasl paboTa CTYJIEHTOB, YTO
otBeuaet TpedoBanuio GI'OC BO.

B paboueii nmporpamme nucuuruinHbl «HaHOpOOOTHD) conepikaHrne COOTBETCTBYET IO-
CTaBJICHHBIM IIeJIIM OOYy4YEHUsI, COBPEMEHHOMY YPOBHIO U TE€HACHLMSM Pa3BUTHs HAyKU U MPO-
u3BojicTBa. CoaeprkaHusl pa3/iesioB SBISIIOTCS ONTUMAJIbHBIMU B COOTBETCTBUU C paclpeiesieHU-
€M [0 BHUJIaM 3aHSATUN U TPYAOEMKOCTH B yacax. YeTko chopmyaupoBaHbl MJIaHUPYyEMbIE pe-
3yJbTaThl O0yUYeHUs: MpUoOpeTaeMble 3HAHUS, YMEHHUs, 00mue U mpodeccuoHaIbHbIE KOMIIE-
teHuuu. Pabodas nmporpaMma HampasiieHa B 11eJI0M Ha (OpMUPOBaHHE MPAKTUUYECKUX HABBIKOB,
pa3BUTHSI B CTYJEHTaX TBOPUYECKOTO MOAX0/1a U CUCTEMHOTO MBIILIEHUS, TOCTHKEHUSI HAaBBIKOB
UccleIoBaTeNs U MHKEHEepa.

Takum obOpazom, pabGouas mporpamma AUCUMIUIMHBI «HaHOPOOOTHD) MOTHOCTHIO COOT-
BercTByeT ®I'OC BO 1 ocHOBHOI 00pa3oBaTeNbHON MpOrpaMMe Mo HaIlpaBICHHUIO MOATOTOBKU
11.03.04 DnexTpoHUKa U HAHOAJIEKTpoHUKA npoduis "HanotexHonoruu B 3nekTpoHuke" (KBa-
nudukanus «bakaiaBp») U MOXKET ObITh HCIOJB30BaHa B ydueOHOM mporecce B PI'BOY BO
«KyOaHckuii rocyJapCTBEHHBIN YHUBEPCUTET».

KoMmIbIoTepHBIX TexHonoruit KyoI'Vy, a-p pus.-mar. nayk B.A. Ucaes

3aBeayromuii kKadenpoi TeopeTHIECKOM (PH3UKH U / //é f}
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S
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Penensus
na pabodyio nporpammy aucrurminasl @THA.B.01 «Hanopodorsi»
JUIsE CTY JIEHTOB 3 Kypca HanpasieHust noArotoBku 11.03.04 DiexTpoHnKa 1 HAHOAIEKTPOHUKA
(xBanmmdukanms «baxaraBpy)

ITporpamMMy NMOArOTOBWII KaHIUIAT XUMHUYECKUAX HAYK, ONEHT Kadeapsl paJdoGpUu3nKi 1
HAaHOTEXHOJIOTHH (usHKo-Texuuueckoro (akyiasrera @I'BOY BO «Ky6I'Yy» Byssko Biaagumup
IOpbeBHu.

PabGovas mporpamma amciumuinHbl «HaHOPOOOTBD» BKIIOYAET CICAYIOLIME pa3ielbl:
MeMH W 33/a4y AMCIMIUIMHEL, MECTO AUCIUIUIMHEI B CTPYKTYPE OCHOBHOM 00pa3oBaTeIbHOM
TPOTPaMMBI, TIEPEUEHD IIAHUPYEMBIX PE3yJIbTaTOB 00YUEHHUS 110 TUCIUILIUHE, COOTHECEHHBIX C
MIIAHUPYEMBIMHU Pe3y/IbTaTaMU OCBOCHUS 00pa30BaTesIbHOM MporpaMmel, 00IIYIO TPYI0EMKOCTh
JQUCUHUILIMHBL, 00pa3soBaTelbHbIE TEXHONIOTHH, (OPMBI TPOMEKYTOUHON aTTECTAIUK, ONUCAHHE
yueOHO-METOANUECKOTO, MHPOPMAIMOHHOTO ¥  MaTepHANBHO-TEXHHYECKOTO 00eCIIeueHHUs
JMCLUILTUHEL

B paGoueil nporpamme jucrmiuivHel «HaHOpOGOTEY yKa3aHbl MIPHMEPHl OLEHOYHEIX
CpeACTB I KOHTPOJISL PE3yNbTarToB o0ydeHUs. B TemaruueckoMm IulaHE JMCIMILIMHBL
BbIJIC/ICHBI CJICAYIONIME COCTABJIAIONIME: JICKIIMH, MPAKTUIECKHE 3aHATHA U CaMOCTOATENBHAs
pabora CTyzneHTOB, oOTBedaromue TpeGoBaHUSIM oOpa3oBaTenbHOro cranjgapra. Pabodas
nporpaMMa IMOATOTOBKM OakajlaBpoB HarpasieHust moarotoBku 11.03.04 DiexTpoHuka u
HaHODJIEKTPOHHKA  OTBe4aeT  crneuuduxke  Oyaymed — HaydHO-HCCIETOBATEIRCKON W
IPpO(QECCHOHATBHON JAESTEILHOCTH BBITYCKHHUKOB.

OO6paszoBaTenbHBIE TEXHOJOIMH, MPUMCHACMEIC B XOJA€ H3y4eHHA AHCIUILIMHBI
«HaHopoGoTLI», XapakTepu3yloTcs He TOIBKO OOUICTIPHHATEIME (OPMAMHE, HO U BBIIOJHEHUEM
VUHJMBUYQJIBHBIX IPAKTUYECKUX 3a]aHUM, aKTUBHBIM BOBIEUYEHHEM CTYJEHTOB B YyUcOHBIH
1IpoLiece, HCIOJIb30BAHUEM JIEKIUH ¢ IMPOOIEMHBIM M3J0KEHUEM, OOCYIKICHHEM CJIOKHBIX
BOIIPOCOB ¥ MPOOJIEM, NPOBEAEHUEM 3aITHI B PeKUMax B3aUMOJECHCTBHS «IIPENOaBaTesh —
CTYAEHT» M «CTYJCHT — IIPENOJaBarellb», OTKPLITHIM BHICTYIUICHHEM HA 3aHATHSIX Tepesl
ayIUTOPHCH COKYPCHUKOB.

Taxnm  oOpaszom, pabouas mnporpamma jucuuIuindbl  «HaHOpoGOTE»  TONHOCTBIO
coorBercTByeT PI'OC BO um ocHoBHOW 00pa3oBaTelbHOW MpOrpaMMe [0 HAMPABJICHUIO
nonroroBkr  11.03.04 DnekTpoHMKa W HAHOIJEKTPOHHMKA HAIPABIEHHOCTH IOATOTOBKH
"Hanorexnonoruu B siaekTponuke” (KBaiupuKamus «GakanaBp») ¥ MOKET ObITh HCIIOJIB30BAHA

B yueOHoM nporecce B PI'bOY BO «Kybanckuii rocyiapcTBeHHbIH YHUBEPCUTETY.




