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9. Llenn n 3apgaum y4yeGHOM AUCLMNMAUHLI: LEeNb OUCUMUMNUHBI COCTOUT B (hOpMUPOBAHMK
cUCTEMATMYECKUX 3HAHUIN U hyHOAAMEHTarbHbIX MPUHLMMNOB, ONPeaensoWwnx CTPYKTYPY KBaH-
TOBbIX HM3KOPA3MEPHbIX CUCTEM, a TaKKe B U3YYEHUU SBNEHMI N NPOLLECCOB B HAHOCTPYKTY-
pax, MCNonb3ykLmnxcs npu paspaboTke NPMOOPOB HAHOINEKTPOHMKN.

[Mpn n3y4yeHnn Kypca cTaBAaTCA crieaylolme OCHOBHbIE 3aZayun: noryyeHue npeacrasre-
HUM O U3NYECKUX NOesax N MPUHLMNAX COBPEMEHHOM HAHOJMNEKTPOHMKU; dopMUpoBaHue
KOMMIeKkca TeopeTUYeCKUX 3HaHUN O (PU3NYECKNX CBOMCTBAX HU3KOPA3MEpPHbIX 3NEKTPOHHbIX
CUCTEM, BaXXHENLLMX (PU3MYECKUX NpoLieccax U SBMEHUAX, COCTaBNSALWMX (PyHOaMEHTalbHYO
OCHOBY HAHO9MNEKTPOHWNKN; 3HAKOMCTBO C CYLLEeCTBYIOLUMN MOAENAMU, TEOPUSMU Pa3SIUYHbIX
U3NYECKMX ABMEHMI U OCHOBHbIMU 06NACTAMU NPUMEHEHNSA HAHOINEKTPOHHBIX CTPYKTYP.

3agaun y4yebHOM aNCLUNIINHLI:

— nony4veHune y oby4aroLlmxca npeacTaBneHnin o QU3nyecknx naesax n NpuHLMNax CoBpeMeH-
HOW HAHO3MEKTPOHUKN, (HOPMMPOBAHMNE KOMMSEKCA TEOPETUYECKUX 3HAHUN O (PU3NYECKNX
CBOMCTBaX HM3KOPA3MEPHbIX ANEKTPOHHBIX CUCTEM, BaXXHENLINX (DM3NYECKMX Npoueccax U
ABNEHUAX, COCTaBNAWMX PyHAAMEHTaNbHYH OCHOBY HAHO3MEKTPOHUKN;

— 3HAKOMCTBO C CYLLUECTBYHOLUMMM MOAENAMU, TEOPUSMU Pa3NNYHbIX (PU3NYECKUX ABEHNN U
OCHOBHbIMW 061aCTAIMN NPUMEHEHNST HAHOSMNEKTPOHHbBIX CTPYKTYP;

— W3y4yeHue SBMEHUN N MPOLIECCOB B HAHOCTPYKTYpax, MCMNOMb3YHOLMXCA Npu paspaboTke
3MIEMEHTOB U NPUBOPOB HAHOINEKTPOHUKMU;

— ¢opMUpPOBaHNE HABbLIKOB NMPUMEHEHUSI TEOPETUYECKUX 3HAHUSA O PU3MYECKMX CBOMCTBAX
HAHOJMEKTPOHHbBIX CUCTEM AN UCCNeaoBaHMA BaXXHEWLWNX pu3nyeckmx npoLeccoB n sB-
NEHNIN, COCTaBNALWMX PyHAAMEHTANbHYIO OCHOBY HAHO3MEKTPOHMUKY;

— OBMajeHue HaBblkaMK pacyeTa napameTpoB U XapakTepuUcTUK nNpubopoB M YCTPOWCTB
HaHO3MEKTPOHWNKM, BblIOOpa 3KCNEpPMMEHTarnbHbIX METOLOB MCCreaoBaHUs, COOTBETCTBYHO-
LLIMX NOCTaBMEHHbIM 3a4a4vam.

10. MecTo y4ye6HOM gucuunnuHbl B cTpyktype OlMNOM: [ucuunnuHa BKMAOYEHA B YUCIIO

avncumnnunH obsasaTtenbHon YyacTtu 6noka b1 no HanpasneHuto noarotoekn 11.04.04 Anekrpo-

HUKA U HAHO3JNEKTPOHMKA.

[na ee ycBoeHus TpebyTca 3HaHus, opmupyemble npu ocsoeHun OlMOIN 6Gaka-
naBpuaTta B paMKax KypcoB MaTeMaTukn, (oU3nNKnN, KOMNbIOTEPHOrO MOAENMPOBAHUS.

B pesynbTate npoxoxaeHust 4aHHOW AUCUMNINHBI OBy4YatoWmnncsa OomKeH npuobpecTu
3HaHUSA, YMEHUs, HaBblk1 00 enpodeccMoHanbHbIX KOMNETEHUMIA, HeobXxoaMMbIX ans obecne-
YyeHus TpyaoBbIX yHKkumn B/02.7 «Pa3spaboTka oyHKUMOHANbHOro onncaHus umgposbix 6no-
koB annapatHoun 4Yactn CHK» n E/02.7 «[poekTnpoBka noBegeH4YeCKOM MOAENN aHaNoroBou
YacTu npoekTa Ans MOAENMPOBaHMS B COCTaBe BCEW CUCTEMbI B LIENOM» NPOgeCCMOHaNbHO-
ro ctaHgapta 40.016 «/HxeHep B obnactu NpoekTMpoBaHUS U COMPOBOXAEHUS UHTErpanb-
HbIX CXEM N CUCTEM Ha KpucTanney.

3HaHus, Nony4YeHHble NPU OCBOEHUN AUCUMNNHBI «Pu3nka NnpnbopoB HAHOINEKTPOHU-
Kny, HeobxoanmMbl NPU BbIMOMHEHNN HAy4YHO-UCCNeanoBaTENbCKNX paboT, y4ebHOM U Npons-
BOACTBEHHbIX MPOEKTHO-KOHCTPYKTOPCKUX NPAaKTUK HanMcaHUs MarmcTepckon BbiMyCKHOW KBa-
nnukaunoHHom paboTbl B 0611aCT MUKPO- U HAHOINEKTPOHMKM.



11. MnaHupyemble pe3ynbTaTbl 00y4eHUs NO AucuunMHe/Moaynto (3HaHUA, YMEHUS,
HaBblK1), COOTHECEHHbIe C NIaHupyeMbIMU pe3yfibTaTaMu OCBOEHUA 0b6pa3oBaTesibHOU
nporpamMmbl (KOMMNETEHLUAMU) U UHOUKATOPAMU UX AOCTUXKEHUS:

KomneTteHuumm MHgukaTopbl
lNMnaHvpyemble
HanmeHoBaHue HanmeHoBaHue
Kog Koga(bl) pe3ynbTaTtbl 00y4YeHus
KOMNeTeHUUN nHgmkaTopa(oB)
OrlK-1 | CnocobeH npen- | OlNK-1.1 | CnocobeH BbIABNATL | S3Hameb!
CTaBnNATb coBpe- eCcTeCTBEHHOHay4- - 9BMNEHNa N MpoLecCcbl B HaHO-
MEHHYIO  Hay4Hylo HYI0 CYLLHOCTb MpO- | CTPYKTypaXx, NCNONb3YOLNXCS
KapTuUHy Mupa, Bbl- 6nem B npodeccuo- | npn paspaboTke ISNEMEHTOB U
ABNATb  €CTEeCTBEH- HanbHoOW cepe NprMBOpPOB HAHOINEKTPOHUKM;
HOHay4Hy cyL- Ymems:
HOCTb npobnem, - BbISIBNATb €CTECTBEHHOHAYYHYHO
onpeaensatb NyTn nx CyLlHOCTb Npobnem B npodeccu-
peleHnss N OLEHU- OHarnbHoW coepe;
BaTb adppekTmB- Bnadems:
HOCTb  cAenaHHoro - MeTOoAdoSIorMen CUCTEMHOIO U
Bblbopa KpUTUYECKOro aHanusa npobnem-
HbIX CUTYaUuH;
- MEeTOAMKaMM MOCTaHOBKM Lenu,
onpegenexHns cnocobos ee Ao-
CTWXEHUS, pa3paboTkn cTpaTerum
OEeNCcTBUN
OlK-1.2 | Acnonb3dyeT nepe- | 3Hame:

JOBON OTeYecTBEH-
HbIi N 3apybGexHbIn
onbIT B Npodpeccuno-
HanbHoW cdhepe Ae-
ATENbHOCTU ans
pELIEeHNa  Hay4Ho-
TEeXHMYECKMX 3aaau

- COBpPEMEHHble [LOCTWXKEHUA B
obnactu MUKPO- M HAHO3MEKTPO-
HUKW;

Ymeme:

- aHanuauposaTb W WCNOMb30-
BaTb NepenoBON OTEYECTBEHHbIN
n 3apybexHbin onbIT B npodec-
CUOHanbHOW cchepe AeAaTenbHo-

CTM AN pEeLeHuss  Hay4vHo-
TEeXHUYEeCKUX 3agav;
Brniadems:

- HaBblkamy (POpPMyNUpPOBaHNSA
uenenm n 3agad Hay4HbIX uccne-
AOBaHUN B COOTBETCTBUM C TEH-
AEHUMAMM U nepcnekTmBamm
pPa3BUTUSA SNEKTPOHWKM WU HaHO-
9NEKTPOHUKM, a TaKKe CMEXHbIX
obnacrten Haykn N TEXHUKN;

- HaBblkamMn 0BOCHOBAHHO BbIOU-
paTb COBPEMEHHbIE TeopeTnye-
CKME W 3KCMepUMeHTanbHble Me-
TOoObl W CpeacTtBa  pelueHus
chopMynmMpoBaHHbIX 3agau




OrlK-3

CnocobeH npuobpe-
TaTb W UCNONb30-
BaTb HOBYI WHAOP-
Maumio B CBOEW
npegMeTHon obna-
CTW, npegnaraTb Ho-
Bble uaen v noaxo-
Obl K PELIeHNo WH-
YKEHepHbIX 3aga4

OrlK-3.3

Mpegnaraet Ha oc-
HOBE  MONYyYEHHOW
WHdopMaLMn HOBblE
nogem u oueHusaet
BO3MOXHOCTb nx
peanusaumm npu
pelweHnn UnHxeHep-
HbIX 3ada4y B nNpo-
dheccmoHasnbHom
chepe peaTenbHo-
cTn

3SHameb:
- SIBMEHUS U MpOLECcCbl B HaHO-
CTPYKTypax, MCNOMb3YOLMXCS

npu paspaboTke 3MEMEHTOB MU
NpnbopoB HAHOINEKTPOHUKN;

- nepenoBOM OTEYECTBEHHbLIA U
3apyGexHbIi  OnbIT peLueHns
Hay4HO-TEXHMYECKNX 3agad B 00-
nacTy HaHO3NEKTPOHWUKM;

Ymems:

- BbISIBNATb €CTECTBEHHOHAYYHYHO
CYLLHOCTb npobnem B npodeccu-
OHarnbHou copepe;

- OUeHMBaTb BO3MOXHOCTb pea-
nu3auumn HOBLIX MAEW Npu peLue-
HUN WHXEHEPHbIX 3adady B obna-
CTW HAHO3MEKTPOHUKN;

Bnadems:

- MEeTOOOSIOTMen CUCTEMHOIO U
KpUTUYECKOro aHanusa npobnem-
HbIX CUTYaUWR;

- MeToauKaMun MOCTaHOBKM LIENN,
onpegeneHnsa crnocoboB ee Ao-
CTUXeHUS, pa3paboTkn cTpaTerumn
AencTBun npu paspaboTke Ho-
BbIX M MOOEPHM3AUMN CYLLECTBY-
OLLUMX NPUOOPOB HAHOSMNEKTPOHU-
Kn

12. O6bem AUCUMNNMHBI B 3a4€THbIX eauHULax/yacax B COOTBETCTBMU C Y4€OHbIM
nnaHom — 3/108.

CDopma npome)KyTquoﬁ aTTecTaumn — 3K3aMeH

13 TpyAaoémMKocTb NO Buaam y4ebHon paboTbi:

TpynoemkocTb (Yachl)
Bua yuebHon paboThl Beero Mo cemecTpam
1 cewm.

AyONTOPHbIE 3aHATUS 30 30
B TOM Yucne: nekuum 30 30
CamoctogarensHas pabora 42 42
OK3aMeH 36 36
WToro: 108 108




13.1 CopepxaHue pa3genoB AUCLUMIIUHBI:

Ne HaumeHoBaHue CopepxaHue
n/n pasgena gMCUMNNUHBLI pasgena QUCUUNIUHDI
BeeneHue. PasmepHoe | PasamepHoe kBaHTOBaHMe. KBaHTOBbLIN KOHpaWHMEHT 1 pa3mep-
kBaHTOBaHMe.  OCHOBHbIE | HOCTb 3NIEKTPOHHOW CUCTEMBbI. OrieMEHTapHbIE HAHOCTPYKTYPbI:
{ | TMNbl HAHOCTPYKTYP U UX | KBAHTOBbIE sIMbl, KBAHTOBblE HWTW, KBAHTOBblE TOYKM W MOMy-
KBaHTOBO-MeXaHN4yeckue NPOBOAHUKOBbIE CBEPXPELLETKHN.
modesnu
OneKTPOHHbIe CBOWCTBA | QHEPreTUYEeCKUin CrnekTp WU BOSMHOBblEe (PYHKUMW ABYMEPHOro
KBaHTOBbIX  Hu3Kopasmep- | (2D), ogHomepHoro (1D) n HynbmepHoro (0D) anekTpoHHOro ra-
HbIX CUCTEM 3a. PacnpegeneHne nnOTHOCTU COCTOSIHUMA U paBHOBECHbIE
5 KOHLEHTpauun 3reKTPOHOB B CUCTEMAX MOHWMXEHHOW pasmep-
HOCTWU. BOHepreTUYecKnn CnekTp cBepxpelueTku. BnusHue Ha
3HepreTUYecKNin CNekTp MarHUTHoro nons. AddekTnBHoOEe no-
HWXEHWE pPasMepHOCTM cucTeMbl. [BMXKeHWe anekTpoHa B Of-
HOPOAHOM 3MIEKTPUYECKOM MOre.
[BYyMepHbIN  3NeKTPOHHbIN | OCHOBHbIE TUMbl KOMMO3ULUMOHHbIX reTepocTpykTyp. OnucaHune
ra3 B MAMM- n reTepocTpyk- | aNEKTPOHHbIX COCTOSIHUI MeToAoM ornbatoen. Ycnosmsa obpa-
3 Typax 30BaHUA 2D-3MEeKTPOHHOro rasa B WHBEPCMOHHOM croe M[OI-
CTPYKTYpbl. PasmepHbie adhdekThl.
KuHetnyeckne addpektol B | KnHeTndeckne siBneHust B ABYMEPHbIX CTPYKTypax M cBepxpe-
HaHOCTpyKTypax; KBaHTO- | weTkax. KBaHTOBaHMe JlaHgay n ocunnnauum BaHbe - LUTapka.
BbIi adpdpekT Xonna LlenouncneHHbin kBaHToBbIM adhdpekT Xonna (LIK3X). Ycnosus
HabnogeHns n pesynbTaTbl aKcnepumeHTa. MNposenexHne Mupo-
BbIX NOCTOSAHHBIX (e, h). DddeKkTbl nokanusauum n nx ponb B
4 LIKSX. AprymeHTbl JlacdnuHa. [OpobHbii KBaHTOBbLIN 3deKT
Xonna u ero nHTepnpetauunsa. CTpykTypa KBAHTOBOW >KMOKOCTU
KaK OCHOBHOMO CUNIbHO KOPPENUPOBAHHOIO COCTOSHUS OBYMEp-
HOrO 3NEKTPOHHOrO rasa B CUSIbHOM MarHMTHOM MOfe u CBOW-
CTBa ee anemeHTapHbIXx BO30OyxaeHwn. [pobHble 3apsagbl u
NPOMEXyToYHasa ctaTucTmka. KomnosntHble (hepMUOHBI.
Mesockonnyeckne  cucte- | MogynupoBaHHoe nernpoBaHue. [loneBble TpaH3MCTOPbl Ha
5 | Mbl; 0annNUCTUYECKUI | 3NIEKTPOHAX C  BbICOKOW MOABWXHOCTbIO.  Bannuctudeckun
TpaHcnopT TpaHcnopT. MNMpnbopbl Ha ocHOBE BaNNUCTUYECKOro TpaHcnopTa.
OnTtuyeckne cBownctBa re- | OnNTvka KBAHTOBbIX CTPYKTYp. BepoATHOCTb nepexoga B none
TEPOCTPYKTYP;  (POTOHHbIE | ANEKTPOMArHUTHOM BONMHbl. [lpaBuna otbopa. Bo3mMOXHOCTb
KpucTannbl; reTeponiasepbl | ynpaBrneHnss oNnTUYECKMMN NapameTpamMm B LUMPOKUX Npeaenax.
6 | Ha KBAHTOBbIX AMax N KBaH- | POTOHHbIE KpUCTannbl. BO3MOXHOCTb peanu3auun nasepHon
TOBbIX TOYKax reHepauum B HENPEPbIBHOM peXume npu KOMHaTHOW Temnepa-
Type. KackagHble nasepbl Ha MEeXOy30HHbIX nepexogax B Cu-
CTEME KBAHTOBbIX SIM.
OnNEeKTPOHHasi CTPyKTypa W | QNEeKTPOHHas CTPyKTypa n unsnyeckne CBONCTBa (pynnepeHos,
7 dumsmnyeckue CBOWNCTBA | HAHOTPYOOK M MynbTUrpaceHoBbIX cucteMm. PasmepHble ag-
dynnepeHoB U HAHOTPYOOK | beKTbl B yrnepodHbiX HaHoMaTepmanax u rubpuaHbIX CTPYKTY-
pax Ha X OCHOBE.
Pe3oHaHcHOe  TyHHenupo- | BeiBog ycrnoBun anga peanu3auum TYHHENMPOBAHMSA C eOUHUNY-
BaHWe; TYHHEIbHO- | HOW BEPOATHOCTBIO. APAEKT PE3OHAHCHOIO TYHHENNPOBAHUS B
g | PesoHaHcHble npubopsl AByx6apbepHON CTPYKType C KBAHTOBOW SMOW W B MHoroba-
PbEPHbIX KBAHTOBbIX CTPyKTypax. BAX aByx- n mMHorobapbep-
HbIX CTPYKTYp. Mpnbopbl HAa OCHOBE PE30OHaHCHOIO TYHHENUPO-
BaHMS.
KynoHoBckasi 6nokaga TyH- | 3anMpaHue TYHHENbHOro TOKa 3a CYyeT YBerMYeHUst KYNOHOB-
9 | HENUPOBAHUA;  OOHOJNEK- | CKOW 3HEpPrum cuctembl nNpyu Aob6aBneHMM OOHOrO JNEeKTPOoHa.

Ycnosua HabnogeHna addgekta. BAX acMMMETpUYHOro TyH-




TPOHUKa HenbHOro KoHTakTa 6e3 3atBopa. MexaHuam obpasoBaHusa CTy-
neHen. KynoHoBckasi 6riokaga TyHHENMPOBaHWs vepes ABe rpa-
Hynbl. OQHOSNEKTPOHHLIN TPaH3UCTOpP. YCTPOMCTBa Ha OCHOBE
OAHO3MEKTPOHHbIX TPaH3UCTOPOB. HoBble TUMbI 3NEKTPOHHbIX

CXeM.
MarHuTHble  HaHOCTPYKTY- | [MraHTCckoe MarHeToCoNpPOTMBMEHNEe HAHOCTPYKTYP, COCTOSALLMX
Pbl; CMIUHTPOHUKA N3 YepeayoLMXC MarHUTHbIX U HEMarHUTHbIX CITOEB; 3NIEMEH-
10 Tbl 3aMUCKU, XPaHEHUS1 N CYUTBLIBAHUS UHGOPMaLMK. HxeKums

CMMHOBBIX TOKOB Kak OCHOBa HOBOrO Kracca npubopos; KBaHTO-
BbI KOMMbIOTEP.

13.2 Paspgenbl AUCUUNIUHBLI U BUAbI 3aHATUN:

Buabl 3aHaTui (Yacos)
Ne HanmeHoBaHue Camocrtos-
n/n pasgena aucumnimHbl Jlekuun | TenbHasd Bcero
paboTa

1 BeepeHue. PasmepHoe kBaHTOBaHWe. OCHOBHbIE TuMbI 5 5 4
HAHOCTPYKTYP M X KBAHTOBO-MEXaHN4eckme Mmogenu

> OneKTPOHHbIE CBOWMCTBA KBAHTOBbLIX HU3KOPA3MEPHbIX CU- > 5 4
CTEM

3 | AByMepHbIN aneKTpoHHbIN ra3 B MAM- 1 reTepocTpykTypax 2 4 6

4 KnHeTnyeckne addekTol B HaAHOCTPYKTypax; KBaHTOBbLIN 4 4 3
adpdekT Xonna

5 | Mesockonuyeckne cMCcTembl; 6annMCTUHECKNA TPAHCNIOPT 4 4 8
OnTnyeckme CBOWCTBA reTEPOCTPYKTYP; (POTOHHbIE Kpu-

6 | cTannbl; reteponasepbl Ha KBAHTOBLIX IMax U KBaHTOBbIX 4 6 10
TOYKax

7 OnNeKTPOHHasi CTPYKTypa n hmandeckme cBoncTBa dynne- 4 6 10
PEHOB N HAHOTPYOOK

8 Pe3oHaHCHOe TyHHenupoBaHWe; TYHHENbHO-PE30HAHCHbIE 4 6 10
npmnbopsl

9 KynoHoBckasi 6rnokaga TyHHENMpPOBaHWS; OLHOSMEKTPOHU- > 6
Ka

10 | MarHuTHbIE HAHOCTPYKTYPbI; CMUHTPOHMKA 2 4 6

Ok3ameH 36
Bcero 30 42 108

14. MeTogu4eckne ykasaHus Ans o0y4aroLwmxcs No 0CBOEHUIO AUCLIUMIIUHDI:

N3yyeHne gucumnnuHbl «®usrka npubopoB HAaHOIMNEKTPOHUKNY NpedycMaTpuBaeT ocy-
LwecTBneHne y4ebHonm AeaTenbHOCTM COCTOSLEN U3 ABYX YacTen: obydeHus CTyaeHToB npe-
nogaBaTefieM M CamMoCTOATENbHON Y4eOHON OeATEeNbHOCTUM CTYAEHTOB MO M3YYEeHU AUCLK-
MSAVHbI.

B y4ebHOM npouecce mcnonb3yloTca criegyowme obpasoBaTeribHble TEXHOMOMUnM Mo
obpasoBaTenbHbIM hopmam: nekumn; nHanemnayanbHble 3aHATUs. Mo npeobnagaowmm meTo-
Aam 1 npuemam obyyeHus: OOBbACHUTENbHO-UNMIOCTPATMBHbIE (0OBbACHEHME, noKas3—
AEeMOHCTpaumsa y4ebHoro matepuana u gp.); aktuBHble (aHann3 y4ebHOM 1 Hay4yHoW nuTepa-
TYpbl, COCTaBNEHNE CXEM U AP.) N UHTEPAKTUBHbIE, B TOM YMCNe 1 rpynnoBble (B3anmHoe oby-
YyeHne B popmMe MOAroTOBKU U 0BCYXOEeHUA OOKNagaoB); MHAPOPMALMOHHbIE; KOMMbIOTEPHBIE;
MynbTUMeanHble (paboTa c canTaMmy akageMUYecKUx CTPYKTYp, HaydHO-UccneaoBaTenbCKMX
opraHusaunn, anekTpoHHbIX 6ubnunotek n ap., paspaboTka npeseHTauum, coobweHnn n ao-
Knagos, pabota C 3NEeKTPOHHbIMK Oby4varwmnmn nporpammamMu u T.0.). OucuunnuHa MoxeT



peanu3oBbiBaTbCA C MPUMEHEHMEM JMEKTPOHHOro 0By4vyeHns n OUCTaHLMOHHbIX obpasoBa-
TenbHbIX TEXHOSOMMA.

[MoaroToBka K nekunsam ABRAsieTCS OOHUM M3 BUOOB CaMOCTOATENbHOM paboTbl CTyAeH-
ToB-MarncTpoB. CtygeHTam, 4Tobbl Xopowo oBfageTb y4ebHbiM Matepmanom, Heobxoanmmo
BblpaboTaTb HaBblkM NPaBUbHOM U NNaHomepHon paboThl. MNepea Ha4anom NEKUMOHHbIX 3a-
HATUIA HAgo NPOCMOTPETb BCe, YTO ObINO cAenaHo B npeablaywmi pa3. ATo NO3BOMUT cocpe-
AOTOYMTb BHMMaHME N BOCCTAHOBWUTb B NaMSATU YXXe UMEoLMecs 3HaHMsa No aHHOMY npea-
mMeTy. Kpome TOro, Takom MeTo MOMOXeT fyylle 3anoMHUTb Kak cTapoe, Tak U HOBOe, Yrny-
OMT NOHMMaHMe TOro K ApPYroro, Tak Kak npu 3TOM yCTaHaBfMBalOTCA CBSI3M HOBOrO CO CTa-
PbIM, YTO SIBMISIETCA HEe TONbKO 06A3aTenbHbIM, HO U OCHOBHbBIM YCIOBUEM ryboKoro osnage-
HMA mMaTepuanoMm. Yem pgetanbHee M3yvyaemoe accoummpyeTcsl C U3BECTHbIM paHee, Tem
NnpoYHee CoXpaHseTcs B NamMATn 1 BbICTpee BCMNOMHUTBL, Koraa TpebyeTcs.

MpucTynasa Kk n3ydeHunto HOBOro maTepmana, HeobxoguMo cCocpenoToYUTbCS, T.€. CKOH-
LEeHTpUpoBaTb BHMUMAHNE N He OTBIEeKaTbCA OT BbINOMHAEMON paboTbl, MOMHS, YTO XenaHue
3aNOMHUTb ABNAETCHA rapaHTMen ycnewwHon paboTbl, OTCYTCTBME K€ BOMM K 3anOMWHAHUIO
CHWXaeT a(pdeKkT BOCNPUATUSI.

CnenyeTt NOMHUTb O TOM, YTO Yepes NeKUnIo nepeaeTcst He TONbKO CUCTEMATU3NPOBAH-
HblA TeOpeTUYEeCKUn Matepumar, HO N NOCTUraeTcss METOAMKA Hay4YHOro UCCreaoBaHUsa N yme-
HWe CaMOCTOSATENbHO paboTaTb, aHanM3MpoBaTb Pa3fMYHOrO poaa sABMeHus.

3anucbiBaTb Ha nekumMn HeobxoamMMo rnaBHOE, He CTPEMSCh 3adPUKCUMPOBaTbL BCE CrOBO
B cnoBo. BbibpaThb e rmaBHoe 6e3 NoOHMMaHusa npegMeTa HeBO3MOXHO. Hannume cobcTBeH-
HOrO KOHCMeKTa NeKuui No3BOMseT elle pa3 03HaKoOMUTbCS, NpoaymaTb, pa3obpaTbcs B HO-
BOM MaTtepuarne, Tak Kak He4OCTaTOYHO XOPOLLO MOHSATbIE BO BPEMS FIEKLMM MOMOXKEHNS MOTYT
ObITb BOCCTAHOBSEHbI B MaMATU, CONOCTaBMNEHbl C APYrMMU, A0AYMaHbl, AOMOMHEHbI, YACHEHbI
N pacLUMpeHbl C MOMOLLbI0 Yy4ebHON nuTepaTtypbl. 3anncu SBnaTCAa NocodbusiMm ons NoBTo-
peHns, AatT BO3MOXHOCTb OXBaTUTb COAEPXKaHMe NeKLMn 1 BCEro Kypca B LeSlIoM.

Mpn aTOM XOpOLLIO OBNageTb coaepaHMem fekumm — aTo:

- 3HaTb TEMY;

- MOHMMAaTb 3Ha4YeHMEe U BaXXHOCTb €€ B JaHHOM KypCe;

- YeTKO NpeAcTaBNATb NfaH;

- YMETb BbI4ENNTb OCHOBHOE, MMaBHOE;

- YCBOWUTb 3HA4YeHMEe NPUMEPOB U UIOCTPaLNi;

- CBSI3aTb BHOBb MOJly4YEeHHbIE CBEAEHUS O NpeaMeTe UNun SBNEHNN C YK€ MMEIOLLMMUCS;

- NIPeACTaBNATb BO3MOXHOCTb M HEOHXOOMMOCTb NPUMEHEHMUS NOMNYYEHHbIX CBEAEHUIA.

CyuiecTByeT HECKONbKO 0bLLMX Npasuni paboTbl Ha NeKUnn:

- NeKumMn No Kaxkaomy npeameTy 3anucbiBaTb yaooOHee B OTAENbHbIX TeTpaasX, OCTaBnss
LUMPOKME NONSA ANs NOMETOK;

- K MPOCNYLUMBAHMWIO NEKUMI CrieayeT roTOBUTBLCH, YTO NO3BONUT B MpoLiecce nekuun oT-
AENUTb rMaBHOE OT BTOPOCTENEHHOrO;

- NeKkunn HeobxoaMMO 3anncbiBaTb C CaMOro Havana, Tak Kak OHO 4YacTo ObiBaeT KNoYoMm
KO BCEWN TeMe,

- TaK Kak JOCMOBHO 3anncaTb NEKUM0 HEBO3MOXHO, TO HEOBXOOMMO B KOHCMEKTEe oTpa-
XaTtb: opMynbl, oNpeaeneHns, CXxembl, TpygHble MecTa, MbICnn, NpuMepbl, hakTbl 1 NONOXe-
HUA OT KOTOPbIX 3aBUCWUT MOHWMAaHWE [faBHOrO, HOBOE W HE3HAKOMOe, HeonybrMKoBaHHbIE
AaHHble, MaTepman OTCYTCTBYHOLMIN B y4eOHMKaxX 1 T.M.;

- 3anucbiBaTb HAAO CXaTo;

- BO BpeEMSs NeKUnn BaXHO HEMPEPbLIBHO COXPaHSATbL pabo4yyto YCTaHOBKY, YMCTBEHHYIO ak-
TMBHOCTb.

N3yyeHne TeopeTnyeckoro matepuarna B JaHHOM Kypce He OrpaHMyYnBaeTCs NOAroTOBKOM
K nekumsam m paboTton Ha JaHHOM BuAe 3aHATUN. JleKuMoHHas YacTb Kypca opraHn4ecku B3a-
MMOCBSI3aHa C MHbIMW BuAamu paboT: HanucaHueM pedepaTtos, y4acTMeEM B CEMUHAPCKUX U



nabopaTopHbIX 3aHATUAX, NOATOTOBKOM M caaven 3adyeTa Nno OUCUMNIMHE, B CTPYKTYpPE KOTO-
pbIX Takke 6onbLIoe 3Ha4YeEHNE UMEET caMocTosTenbHas paboTta cTyaeHTa.

CamocTosaTenbHas paboTta obyyatowmxca Hapagy ¢ ayaAuTopHOW npeactasnseT ogHy U3
dopM y4ebHOro npoecca u siIBAsIETCA CYLLECTBEHHOM €€ YacTblo, YTO Hambonee Apko npea-
CTaBIeHo B npouecce noarotoBkn Gakanaspos. [MocnegHee obycnoBneHoO TeM, YTO CaMOCTO-
AaTenbHas pabota npegHasHadeHa Ansi POpMUPOBAHUSA HABbIKOB CaMOCTOSTENbHOM paboTbl
Kak BoobLule, Tak 1 B y4ebHOWN, Hay4YHON AeATenbHOCTM, (DOPMUPOBAHNE N pa3BUTUE CNOCO6-
HOCTM MpUHUMAaTb Ha cebst OTBETCTBEHHOCTb, CAMOCTOATENBHO pellaTb Npobrnemy, HaxoauTb
KOHCTPYKTUBHbIE PELLEHUS, BbIXOA N3 KPU3UCHOW CUTyauun u T.4.

CamocTosaTenbHaa paboTta opMupyeT CaMOCTOATENbHOCTb HE TOMbKO Kak COBOKYI-
HOCTb YMEHWA N HaBbIKOB, HO U KaK 4YepTy XapakTepa, UrparoLlyto CYLLECTBEHHYK PosSib B
CTPYKTYp€ NMUYHOCTM COBPEMEHHOIO creumanucTa BbICLLEN KBanudukauun. Hukakme 3HaHus,
nony4YeHHble Ha YPOBHE MACCMBHOIO BOCMPUATUS, HE CTaBlUMEe OOBHLEKTOM COOGCTBEHHOW yM-
CTBEHHOW UNW NPaKTU4ECKON paboTbl, HE MOTNYT CYMTATLCA MNOASIMHHLIM AOCTOSIHUEM YenoBe-
Ka.

[laBas BO3MOXHOCTb paclumpsTb M oborawjaTb 3HaHUSA, YMEHUS N0 MHAMBUAYASbHbIM
HanpaBneHusaM, camocTosTeNnbHasi paboTta obyyatowierocsi NO3BONSET co34aTh PA3HOCTOPOH-
HUX cneumanncToB. B npouecce camocToATeNbHON paboThl pa3BMBalOT TBOPYECKNE BO3MOX-
HOCTK oby4atoLerocs, Npy 3TOM CaMOCTOsiTeNbHasA paboTa 3aBepllaeT 3a[adn BCEX BUOOB
y4yebHon paboThbl.

CamocTosaTenbHas paboTa - 3To nnaHMpyemas paboTta oby4daromxcs, BbinonHAemMas no
3a4aHuio 1 Npu METOONYECKOM PYKOBOACTBE npenogaBatensd, Ho 6e3 ero HenocpeaCcTBEHHOMO
yyactusa. lNpenogaBaTtenb, BeAyWMA 3aHATUSA, OpraHunsyeT, HanpaBisieT CaMOCTOSITENbHYH
paboTy obyyaromxca n okasbiBaeT UM Heobxogmmyto nomouwb. OAHAKO CaMOCTOATENbHOCTb
obyyvaroLmxcss 4ormkHa npeBbilwaTtb 06bem paboThl, KOHTPONMPYEMOKW npenogaBaTenem pa-
00Tbl, U UMETb B CBOEW OCHOBE MHAMBMAYAlNbHYO MOTUBaLMIO 0Oy4atoLerocs no nosiy4eHumto
3HaHUN, HEOBXOOUMbIX U AOCTATOYHbLIX ANs Oyayuien npodecCuoHanbHOM AeATeNbHOCTU B
n3bpaHHon cdphepe. lNpenogasatens nNpu HeOOGXOAMMOCTU MOXET OKasbiBaTb COLEWCTBME B
BblpaboTke M KOpPPEKUMW OaHHOWM MOTMBALUKM, NeXallen B OCHOBE MOCTPOEHMsI CaMOCTOS-
TENbHOWN OEeATENbHOCTU ObyyarLWeroca no M3ydeHUo AUCUMMNNUHBI, NONYyYEeHU Heobxoau-
MbIX 3HAHW N HABbIKOB.

MonyyeHne o6Gpas3oBaHus npegnonaraet obyyeHMe peLleHuo 3agad onpeaeneHHoun
chepbl geatenbHocTn. OgHako, Kak 6bl xopowo He obydanuchk oby4vatowmeca cnocobam pe-
LeHNsa 3agay B ayamtopun, chopmMmpoBaTth CpeacTBa NPaKTUYECKON AEATENbHOCTM HEe yaacT-
Csl, TaK KaK Kaxkabl Cryyan npakTuUKu ocoObi U st ero peweHus criegyeT BblpaboTaTb 0CO-
ObI NpodeccMoHanbHbI CTUMb MbILLSIEHNS.

OcHOBOW caMOCTOATENbHON paboTbl CAYXUT Hay4YHO-TEOPETUYECKUIA KypC, KOMMIEKC Mno-
nyYeHHbIX obyyaowmmes 3HaHnn. OCHOBHOW, Hanbonee 3KOHOMUYHOW (POPMOW NOSTyYEHUSA U
YCBOEHUSI MHGOPMaUnK, TEOPETUYECKMX 3HAHUN B BYy3e SABMSETCS NeEKuusi, No3BonsioLlas
BOCMPUHATb 3HAYUTENbHYKD CYMMY OCHOBHbIX 3HAHWA U NOTOMY CMOCOOGCTBYOLAA NOBbILLIE-
HWIO NMPOAYKTUBHOCTM BCEX ApYrmx dopm y4yebHoro Tpyaa.

Pesynbtat ob6y4yeHMs 1 camocTosTenbHOM paboThl oOy4vatolerocs npegnonaraet Hanum-
yne crieayoLmMx COCTaBnSOLWMX:

- MOHNMaHNEe METOAONOMMYECKMX OCHOB NOCTPOEHNS N3yHaeMblX 3HAHWUN;

- BblA€eHmne rmaBHbIX CTPYKTYp y4eOHOoro Kypca;

- bopmmpoBaHme cpeacTB BbipaXXeHus B 4aHHOM obnacTtu;

- MOCTPOEHME METOAMK PELLEHNS 3a4a4 U OpueHTauun B npobnemax (cutyaumsx).

CamocTosiTenbHasa pabota obyyatoLwmxca npy nsydeHnn «dmnsmka npnbopoB HaAHOIMEK-
TPOHUKM» BKIOYaeT B cebda: NoAroTOBKY U y4acTue B U3YHEHUN TEOPETMYECKOM YacTu Kypca,
NnoAroTOBKY K 9K3aMeHY.

CamocTosaTenbHasa paboTta ctygeHTa npu ndydeHum «dmsmnka npnbopoB HAHOINEKTPOHU-
Kn» BKIoYaeT B cebs:



n3yyeHne TeopeTn4eCcKom YacTu Kypca - 42 vaca
nToro - 42 4yaca

13. YyeOGHO-MeTOANYECKOE N MH(pOPMaALIMOHHOEe obGecnevyeHne AUCLUNIIUHDbI:
a) ocHOBHas nuTepaTypa:

Ne n/n NcToYHMK
OparyHoe B.I. Mukpo- n HaHoanekTpoHuka / B.I1. paryHos ; Octeptak [J. 1. — HoBocu-
1 oupck : HI'TY, 2012 .— 38 c. // OnekTpoHHO-6ubnmnoteyHas cuctema. — URL :
http://biblioclub.ru
TposH N.E. HaHoanekTpoHuka / IN.E. TposiH ; Caxapos FO. B. — Tomck : Tomckun rocygap-
2 CTBEHHbLIN YHUBEPCUTET CUCTEM YNpaBfieHns n pagnoanektpoHmku, 2010 .— 88 c. // dnek-
TPOHHO-6MBNuoTeyHas cuctema. — URL : http://biblioclub.ru
Lyka A.A. HaHoanekTpoHuka / A.A. lyka .— 2-e uaa. (an.) .— Mockea : BUHOM. Jla6opa-
3 TOopus 3HaHMK, 2012 .— 349 c. // AnekTpoHHO-6nbnmoTeyHasa cuctema. — URL :
http://biblioclub.ru
BopuceHko B.E. HaHoanekTpoHuka: Teopus u npaktuka / B.E. BopnceHko .— 3-e uag. (on.)
4 .— Mockea : BEMUHOM. Jla6opatopusi 3HaHuin, 2013 .— 371 c¢. — (Y4ebHuK Onsa BbICLLEN
wkonebl) . // OnekTpoHHo-onbnuoTteyvHas cuctema. — URL : http://biblioclub.ru
WnwkuH, .. HaHo3nekTpoHuka. AnemeHTol, npubopsl, yctponctea / .. lUnwknH ; Arees
5 N. M. — 2-e n3g. (an.) .— Mocksa : BUHOM. Jlabopatopwus 3HaHun, 2012 .— 413 c. //
OnekTpoHHO-6nbnuoTtedHas cuctema. — URL : http://biblioclub.ru
Ceprees B. A. OnemeHTbl 1 YCTPONCTBA HAHOJNEKTPOHMKK: y4ebHoe nocodue / B.A. Cepre-
€B. - YNbSHOBCKUIN rocyaapCTBEHHbIN TEXHUYECKU yHuBepcuteT, 2016. — 137 c. [Onek-
TPOHHbIN pecypc. IBC JlaHb] (HeorpaHMyeHHbIN JOCTYN).
https://e.lanbook.com/book/165019.

0) gononHuTenbHasa nuTepartypa:

Ne n/n

MNcToYHUK

6

KapaoHa M., KO I. OcHoBbI hnaunkm nonynpoBogHUKoB. MNep. ¢ aHrn. - M.: dusmatnut, 2002. -
560 c. (5)

LLInpoko30oHHbIE NONYNPOBOAHMKK : YyebHoe nocobue ons cTya. By3oB, obyy. No Hanpasne-
Huto "TexH. dpusmka" / KO. . WpeTtep, KO. T. PebaHe, B. A. 3uikos, B. . Cngopos; Noa pea. B.
N.hnbunHa, A. A. luka .— CI16. : Hayka, 2001 .— 123, [1] c. (5)

AparyHos, Banepui MNaBnosuny. OCHOBbI HAHO3MNEKTPOHUKK : y4ebHOoe nocobue ans crtya. By-
308B, 00y4. NO HanpaBneHuto "ONeKTPoOHNKa U MUKPOINEKTPOHUKA",cneynansHocTaM "Mukpo-
SNEKTPOHUKa M TBepAoTeNbHas anekTpoHuka" n "MukpocuctemHas TexHuka" / B. IN. Opary-
HoB, W. I'. HensBecTHbI, B. A. T'pugumnH .— M. : duamatkHura : Jloroc, 2006 .— 494 c. : (4)

AparyHos, Banepwuii MNaBnosny. OCHOBbI HAHOINEKTPOHUKM : YuyebHoe nocobue anga ctya.
BY30B, 00yu4. Mo criey. "MuKpoanekTpoHuka 1 nonynposoaHukosble npubops!” / B. M. Opary-
HoB, /. I'. HenasecTtHbIN, B. A. M'pngunH .— Hoeocnbupck : N3g-so HITY, 2000 . (10)

10

®u3snka HU3KopasMepHbIX cucteM : YuebHoe nocobue ans cTyd. By3oB, obyd. No Hanpasrne-
Huo "TexH. comauka" / A. A. Wuk, J1. T'. Bakyes, C. ®. MycuxuH, C. A. PbikoB; lNog o6uw.pea.
B.N.UnbunHa, A. A. lnka .— CI16. : Hayka, 2001 .— 154, [1] c. (5)

11

Hemunxosckun B.A., Byranbtep IN.A. ®n3mka KBAHTOBbIX HU3KOPA3MepHbIX CTPYKTYpP. - M.: Jlo-
roc, 2000. - 248 c. (4)

12

Osctok, Buktop Hykonaesmy. OnekTpoHHble NpoLecchl B NONynpoBOgHUKaxX ¢ obnactamm
npocTpaHcTBeHHoro 3apsga / B.H. Osciok ; AH CCCP, MHCTUTYT dhnankm nonynpoBOSHUKOB;
OtB. pea. A.B. PxaHoB .— HoBocnbupck : Hayka, 1984 .— 252,[1] c. (5)

13

BopmoHToB, E.H. ®usnka n metponorua MAMN-ctpyktyp : y4eb. nocobue gns cTyd. BY3OB,
oby4y. no cneumanbHoctaMm 200.100 "®usmka n TEXHONMOrMs mMaTepuanoB M KOMMOHEHTOB
anekTpoHHon TexHukn" n 200.200 "MUKpPOINeKTpoHMKa U NonynpoBOAHMKOBbIE Npubopbl” /



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4356&TERM=%D0%94%D1%80%D0%B0%D0%B3%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%92.%D0%9F.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=228941
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4356&TERM=%D0%A2%D1%80%D0%BE%D1%8F%D0%BD,%20%D0%9F.%D0%95.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4356&TERM=%D0%A9%D1%83%D0%BA%D0%B0,%20%D0%90.%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4356&TERM=%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92.%D0%95.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4356&TERM=%D0%A8%D0%B8%D1%88%D0%BA%D0%B8%D0%BD,%20%D0%93.%D0%93.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/

BopoHex. roc. yH-T1 .— BopoHex, 1997 .— 183,[1]c. (19)

Anpgo T., aynep A., CtepH ®. OnekTpoHHbIE CBOMCTBA ABYMEPHbIX cuctem. M.: Mup, 1985. -

14 416 (3)

B) MHPOPMaLMOHHbIE 3MEeKTPOHHO-06pa3oBaTesibHble PECYpCh:

Ne n/n NcToYHMK

15 http://www.lib.vsu.ru — 3HB BI'Y

16 OnekTpoHHas bubnunoteka y4ebHo-meToaNYECKMX MaTepuanos BI'Y
http://lwww.lib.vsu.ru/cgi-bin/zgate?Init+lib.xml,simple.xsl+rus

17 Cant www.aiportal.ru MNopTan NCKyCCTBEHHOIO MHTENNEKTa

16. YueOGHO-MeTOAMYECKOE OOecneyYeHune ans opraHM3aumm caMoCcToATeNNIbHOM paboThbl:

Ne
n/n

1

NcTovHmK

AxoeeHko H.B. CamocTtositenbHasa pabota CTyaeHTOB : MeTognveckne pekomengaumm / H.
B. AkoseHko, O.FO. CywkoBa .— BopoHex, 2015 .— 22 c.

ACM-mMmukpockonusi HaHOOOBEKTOB [ONEKTPOHHbIN pecypc] : y4ebHo-mMeToanyeckoe nocobue
: [ana ctyn. dwms. dak. ouHon dopmbl 0OyveHMs no nporpammam GakanaBpuarta U maru-
cTpatypbl ans Hanpaenexnun : 11.03.04 (6akanaspuart), 11.04.04 (maructpatypa) - dnek-
TPOHMKA 1 HaHo3anekTpoHukal. Y. 1. TectupoarHune. ObpaboTka 1 aHanmsa nsodbpaxenus / Bo-
POHEX. roc. YH-T ; [cocT.: M.B. 'peykunHa n ap.] .— ONeKTPoH. TeKCToBble AaH. — BopoHex :
Napatenbckuin gom BIY, 2018 .— 3arn. ¢ Tutyna akpaHa .— CBo6ogHbIN OOCTYN U3 UHTpa-
cetn BI'Y .— TekctoBbin pavin .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-
139.pdf>.

17. O6bpa3oBaTenbHble TEXHONOINMU, UCNONb3yeMble NMpU peannsauum y4yebHon aucum-
NSVHbI:

MeTog npenogasaHus — npobnemHbln, dopma obyvyeHus — rpynnosasi, popma obue-
HUA — MHTepakTMBHas. B y4ebHOM npouecce ncnonb3yTcsa cnepyowime obpasoBaTesbHble
TexHonormm no obpasoBartesnbHbIM dOpMaMm: Nnekuun; nHameugyanbHbole 3aHaTuA. Mo npeoob-
nagalowmm meTogam u npuemam obyveHuns: 00 bACHUTENBHO-UINIOCTPATMBHLIE (0OBbACHEHNME,
nokas—aemMoHcTpauusa ydebHoro matepmana n gp.); akTueHble (aHanu3 y4ebHoum U Hay4yHOM
nuTepatypbl, COCTaBfieHMe CXEM U OP.) U MHTEPaKTUBHbIE, B TOM YMCIe U rpynnoBble (B3anM-
Hoe obyyeHne B bopMe MOArOTOBKN U 0BCYXOeHUsA [oKNanoB); MHPOPMAaLUMOHHLIE; KOMMbO-
TEepHble; MynbTUMeaunHble (paboTa C calTamMu akageMuUyeckmx CTPYKTYp, HayyHo-
nccnegoBaTelbCkUX OpraHn3aumnin, ANeKTPOHHbIX BUBnnoTek n ap., paspaboTka npes3eHTauun,
coobuieHnn 1 goknagos, paboTta ¢ ANeKTPOHHbIMKU Ooby4vatowmMn nporpammMmamm u 1.0.). Auc-
UUNIMHA MOXET peann3oBbIBATbCS C NPUMEHEHNEM 3NEKTPOHHOro 00y4eHus U ANCTaHLMOH-
HbIX 06pa3oBaTenbHbIX TEXHOSTOMMN.

18. MaTepMaﬂbHO-TeXHM‘-IeCKOG obecneyeHne AUCLMUNIUHI:

[ns obecnevyeHns OCBOEHUS OUCUMNIMHBI HEOOXOAMMO Hanuuve yvyebHon ayamtTopuw,
CHabXXeHHON MyNbTUMEOUNHBIMU CpeaCcTBaMU ANS NPeacTaBneHns npes3eHTaumm NekLMoHHO-
ro matepuana. [lna nekumn paspaboTaHbl cnanabl npes3eHTaunn B nporpamme PowerPoint.
Ncnonb3yeTtcs HOyTOyk Samsung X11 ¢ mynbTuBugeonpoektopom EpsonEM-62 LCD ¢ npo-
€eKLMOHHbIM 3kpaHoM Consul. Y4yebHbin punbm «Ha nyTn K HAHOTEXHOMOTNAMY.



http://www.lib.vsu.ru/
http://www.lib.vsu.ru/cgi-bin/zgate?Init+lib.xml,simple.xsl+rus
http://www.aiportal.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3890&TERM=%D0%AF%D0%BA%D0%BE%D0%B2%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%9D%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D1%8F%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus

Peanusauusa aucumnnmHbl C NPUMEHEHMEM INEKTPOHHOTO 06yYEeHNsT U ANCTAHLUMOHHbBIX
obpasoBaTenbHbIX TEXHOSOMMA OCYLLECTBNSETCA 4Yepel3 obpasoBaTesbHbiM nopTan "onek-
TPOHHbIV YHUBepcuTeT BI'Y".

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTalum

MopsiAoK OLEeHKM 0CBOEHMS 0byvatoLwmmmncst y4ebHoro MaTepurana onpeaensieTcsi co-
AepXKaHueMm crieayoLwmx pasaenos AUCLUUMIIMHDI

WHgukaTo-
Ne HanmeHosaHve Komne- pbl goctn- | OueHo4YHble
n/n pasgena ANCUUnivHbI TeHuus KeHUsA Kom- | CcpeacTsa
neTeHumm
BeeneHune. PasmepHoe kBaHTOBaHue. OCHOB- oMK OlK-1.1
1 | Hble TWMbl HAHOCTPYKTYP W WX KBAHTOBO- OI'IK:% OrK-1.2 Onpoc
MexaHu4yeckue moaenu OrlK-3.3
OnEeKTPOHHbIE CBOMCTBA KBaHTOBbLIX HM3KOpas- OMK-1 OrK-1.1
2 | MepHbIX cUCTEM OI'IK:3 OrlK-1.2 Onpoc
OrlK-3.3
[1ByMepHbIN 3feKTPOoHHbIN ra3d B MAMM- u rete- OMK-1 OrkK-1.1
3 | poCTpyKTypax OI'IK:3 825—1.2 Onpoc
-3.3
KuHeTnyeckne addektbl B HAHOCTPYKTypax; OMK-1 OlK-1.1
4 | KBaHTOBbIN acdhdekT Xonna OI'IK:3 OlK-1.2 Onpoc
Or1K-3.3
Mesockonunyeckne cuctembl; GannUCTUYECKUi OnK-1 OrkK-1.1
5 | TpaHcnopT OI'IK:S 8I‘IK—1.2 Onpoc
MK-3.3
OnTuyeckme CBOMNCTBA reTepoCcTpPyKTYp; POTOH- oMK OrkK-1.1
6 | Hble KpucTanmbl; reteponasepbl Ha KBAHTOBbLIX OI'IK:% OriK-1.2 Onpoc
AMax U KBAHTOBbIX TOYKax OlK-3.3
OnNEeKTPOHHast CTPyKTypa U pusmyeckne CBOK- OMK-1 OrK-1.1
7 | cTBa dhynnepeHoB n HaHOTPYOOK OI'IK:3 OrlkK-1.2 Onpoc
Or1K-3.3
PesoHaHCHOe TyHHenupoBaHWe; TYHHEemNbHO- OMK-1 OrK-1.1
8 | pe3oHaHCHbIe NpUBopBLI OI'IK:3 OlK-1.2 Onpoc
OrK-3.3
KyrnoHoBckasi 6nokaga TyHHenMpoBaHus; O4HO- OMK-1 OlK-1.1
9 | aneKkTpoHuKa OI'IK:S OlK-1.2 Onpoc
Or1K-3.3
MarHuTHble HAHOCTPYKTYpPbl; CMIUHTPOHMKA OlK-1.1
10 SRkl | onk-1.2 Onpoc
OlK-3.3
MpomexxyToyHasa aTTectaums: dhopmMa KOHTPOSS - aK3aMeH Ko%ﬂﬂﬂem




20.1 TeKywuin KOHTPOSb yCcneBaeMocTu

TeKkyLNin KOHTPOIb YyCNeBaeMOoCTH Mo AUCLUMMNIIMHE OCYLLECTBMSETCS C MOMOLLbIO OMpo-
ca Ha 3aHATUAX

MNMepeyeHb BonpocoB

1. OCHOBHbIE MPUHLNMBI TEOPUN NO3HAHUS.

2. CucteMHbI aHanms.

3. O6wwue meToabl HAY4YHOro MNO3HAHUSA.

4. lMpupoaa ecTeCTBEHHOHAYYHbIX METOAOB NO3HAHWS.

5. AHanus, CMHTE3, MHAYKUUSA, AeayKuma n abaykums B Hay4HOM nUccnenoBaHum.

6. OKcnepumeHTarnbHble U TeOpeTUYecKne MeTodbl NCCrneaoBaHus.

7. CncteMHble MeToabl NccnefoBaHus.

8. loHaTne TexHonornyeckoro yknaga no Kongpatoesy.

9. WHdppacTpyktypa V n VI TeXHONOrM4Yecknx ykrnagos NOCTUHAYCTpUansHOro obuectsa.

10.UcTtopua n metogonorns oopMMpoOBaHUSA HayYHbIX OCHOB COBPEMEHHOWN 3NEKTPOHUKN:
BOJSTHOBOW MeXaHWKK, KBAHTOBOW MEXaHWKWN, BOSTHOBOM MEXaHUKU CUCTEM.

11. Mukpockonudeckas Teopusi HeObpaTUMbIX NPOLLECCOB.

12.HepaBHOBeCHas TepMoANHaAMUKA.

13.Hay4HO-MeTOa0Norm4yeckme acnekTbl COBPEMEHHbIX 3NTEKTPOHHbBIX TEXHOMOMUIA.

14. TexHn4eckune acnekTbl COBPEMEHHbIX 3TIEKTPOHHbLIX TEXHOSOMMN.

15.TexHonorn4yeckmne acnekTbl COBPEMEHHbIX 3MEKTPOHHbIX TEXHOMOIMMN.

20.2 NMpomexyToyHana aTrecTaums

lMpomexyToyHaa aTTecTaumsa nNo AUCLMMINHE OCYLLECTBASETCA C MOMOLLbIO Creayto-
LKMX OLEeHO4YHbIX cpeacTs - KUM

Komnnekt KUM
KoHTponbHO-u3meputenbHbin matepmuan Ne 1

1. PasmepHoe kBaHTOBaHWe. KBAHTOBbIM KOH(paWHMEHT N pa3MepHOCTb ANTIEKTPOHHOM CUCTe-
Mbl.

2. ['vraHTCKOEe MarHeToconpoTUBIiEHME HAHOCTPYKTYP, COCTOALLUMX U3 YepeayrLLMXCA MarHUT-
HbIX 1 HEMarHUTHbIX CITIO0EB; AfIEMEHTbI 3annCu, XPaHEeHUs1 U CHYUTbIBAHUS MHOpMaLnN.

KoHTponbHO-u3meputenbHbIi MaTepuan Ne 2

1. OnemeHTapHble HAHOCTPYKTYPbI: KBAHTOBbIE SIMbl, KBAHTOBbIE HUTW, KBAHTOBLIE TOYKW U MO-
NyNpPOBOAHNKOBbIE CBEPXPELLETKM.
2. NHXeKumnst CNMHOBBLIX TOKOB Kak OCHOBA HOBOTO Krlacca NpubopoB; KBaHTOBbIV KOMMbIOTEP..

KoHTponbHo-uameputenbHbIn maTtepuan Ne 3

1. DHepreTMyeckMn CnekTp U BOSHOBblE OYHKUUKM ABymepHoro (2D), ogHomepHoro (1D) u
HynbmepHoro (0D) anekTpoHHOro rasa.

2. 3anvpaHue TYHHENbHOro TOKa 3a CYET YBENMYEHUSA KYNOHOBCKOW 3HEPrnm CUCTEMbI Mpu
nobaBneHnn ogHOro ANeKTpoHa. Ycnosus HabnwaeHus agdekra.
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KoHTponbHoO-usmeputenbHbin matepuan Ne 4

. Pacnpe,u,eneHVle NSIOTHOCTU COCTOSAAHUN U paBHOBECHbIE KOHLUEHTPaUWUn 311IEKTPOHOB B CU-

CTEMaXxX MOHMKEHHOW pasMepHOCTN. QHEPreTUYECKUI CNEKTP CBEpPXpELLETKN. BnnsaHmne Ha
3HepreTUyYeckui CnekTp MarHUTHOro Nons.

. BAX acMMmmeTpuryHOro TyHHENbHOro KOHTakTa 6e3 3aTBopa. MexaHnam obpasoBaHus CTy-

neHewm.

KoHTponbHO-u3meputenbHbin maTtepuan Ne 5

. 3(1)(*)6KTVIBHO€ NOHMXeHNne pa3MepHOCTU CUCTEMDI. [1BxeHune AN1eKTpoHa B 0OAHOPOAHOM

ANEeKTpU4YECKOM Morne.

. KyJ'IOHOBCKaFI 6nokaga TYHHEeNnMpoBaHnUA 4Yepes3 ABe rpaHyrnbl. OLI,HOSﬂeKTpOHHbIVI TPaH3U-

cTop.

KoHTponbHO-u3mepurtenbHbin matepmuan Ne 6

. OCHOBHbIE TUMbI KOMMO3MLUMNOHHbIX reTepocTpyKTyp. OnncaHne anekTPOHHbLIX COCTOSTHUIA

MeToaoM ormbatoLlen.

. YcTpoliicTBa Ha OCHOBE OHO3EKTPOHHBIX TPaH3UCTOPOB. HOBbIE TUMbl 31EKTPOHHBLIX CXEM.

KoHTponbHO-u3meputenbHbin matepuan Ne 7

. YcnoBusi obpasoBaHns 2D-3neKkTpOHHOro rasa B MHBEPCUOHHOM crioe MT-cTpyKTypbl.

PaamepHble adhdekTbl..

. BbiBOA, yCcrnoBuii ons peanusauum TYHHENMPOBaHNUS C eANHUYHON BEPOSTHOCTbIO.

KoHTponbHO-u3meputenbHbin matepmuan Ne 8

. KuHeTnyeckune siBneHunsi B AByMepHbIX CTPYKTypax 1 ceBepxpelleTkax. KsaHToBaHue JlaHaay

n ocumnnsuum BaHbe - LUTapka.

. QhheKkT pe3oHaHCHOro TyHHENMPOBaHUs B AByXOapbepHOW CTPYKTYpEe C KBAHTOBOW SIMOW U

B MHOro6apbepHbIX KBaHTOBbIX CTPYKTypaX. BAX AByX- 1 MHOrobapbepHbIX CTPYKTYP.

KoHTponbHO-U3MeputenbHbIn MmaTepman Ne 9

. LenouuncneHHbin kBaHToBbIM adhdekT Xonna (LIK3X). Ycnosus HabnogeHnsa n pesynstatbl

SKCNepuMeHTa..

. MpnBopbl Ha OCHOBE PE30HAHCHOMO TYHHENMPOBAaHWS.

KoHTponbHO-n3smepurtenbHbii matepuan Ne 10

. I po6HbIN KBAHTOBbLIN 3hdekT Xonna u ero nHTepnpeTaums.
. DNEeKTPOHHas CTPyKTypa u msnyeckmne ceonctea pynnepeHoB, HAHOTPYOOK N MynbTUrpa-

dEHOBbIX CUCTEM.
KoHTponbHO-n3amMmeputenbHbin matepuan Ne 11
1. CTpyKTypa KBAHTOBOW XNOKOCTU Kak OCHOBHOIO CUITbHO KOPPENMPOBAHHOIO COCTOSHUSA

ABYMEPHOTO 3fIEKTPOHHOIO rasa B CUIIbHOM MarHMTHOM MOMe 1 CBOMCTBA €€ afieMeHTap-
HbIX BO30YXXOEHWN.



2. PaamepHble adhekThbl B YrnepoaHbIX HAaHOMaTtepuanax U rmépuaHbIX CTPYKTypax Ha ux
OCHOBE.

KoHTponbHO-u3meputenbHbIn matepuan Ne 12

1. MogynupoBaHHoe nervpoBaHue. [Nonesble TPaH3UCTOPbI Ha 3NeKTpoHax C BbICOKOW Mo-
ABWXKHOCTBIO. 2. OnTKKa KBAHTOBbLIX CTPYKTYpP. BepoATHOCTL nepexoaa B none anekrpomMar-
HUTHOW BOMHbI. [paBuna otbopa. Bo3MOXHOCTL ynpaBneHus oNTUYECKMMIN NapameTpamu B
LUMPOKNX Npeaenax.

KoHTponbHO-u3meputenbHbin matepman Ne 13

1. Bannuctnyeckmin TpaHcnopT. MNpnbopbl Ha ocHOBE BannMCTUYECKOro TpaHcnopTa.
2. KackagHble nasepbl Ha MeXay30HHbIX nepexogax B CUCTEME KBAHTOBbIX SIM.

KoHTponbHO-u3meputenbHbin matepuan Ne 14

1. MposaBneHne MMpoBbIX NOCTOSIHHBIX (€, h). BddekTbl okanusaunm n nx ponb B LIKSX. Ap-
rymeHTbl JlagonnHa.

2. ®OTOHHbIE KpncTansbl. BO3MOXHOCTb peanusaumm nasepHon reHepaunm B HenpepbIBHOM
pexxume npu KOMHaTHOM Temnepartype.

OnucaHue TexHONOrNmn npoeeneHuns npomex(yTquoﬁ aTTecrtauunmn

MpomexyTouHast atTectaums nNo guUcUMniMHE — 3K3ameH. B npunoxeHuwe kK gunnomy
BHOCUTCS OLEHKa omsu4YyHo/xopowo/y0o8rnemaeopumeribHo.

OueHka ypOBHSA OCBOEHUSI AUCLMNIMHBLI «Pu3nka npubopoB HAHOSMNEKTPOHMKUY» OCY-
LLleCTBNAETCA MO CnefyoLwmMmMm nokasaTensam:
- KQYeCTBO OTBETOB MPW OMPOCE Ha 3aHATUSX;
- MOMHOTa OTBETOB Ha BOMPOCHI KOHTPOSIbHO-U3MEPUTENBHOIO MaTepuana,
- NOMHOTa OTBETOB Ha 4OMNOSTHUTENbHbIE BONPOCHI.

Kputepun oueHkn ocBoeHUS1 AucumnimHbl « Prnsmka npnbopoB HAHOINEKTPOHUKN Y

— OLEeHKa OM/IuU4YHO BbICTaBNSETCA NPW NMOSTHOM COOTBETCTBUM paboThbl CTyaeHTa BCEM
BbllLE€YyKa3aHHbIM nokasatensam. CooTBETCTBYET BbICOKOMY (yrnybneHHoMy) ypoOBHIO cdpop-
MMUPOBAHHOCTN KOMMNETEHLUMNN: KOMNETEHUUN CHOPMUPOBAHbI MOSTHOCTLIO, MPOSABASTCS U
NCNONb3yITCA CUCTEMATUYECKM, B MNOMHOM obbeme. [daHHbIM ypOBEHb MPEBOCXOAUT, MO
KpanHen mepe, No OAHOMY U3 NepPeYMCEeHHbIX Bbille nokasaTesrien NoBbilEeHHbIN (NPOaBUHY-
TbI1) YPOBEHD;

— OLeHKa Xopowo BbICTaBNAETCS B cnydae, ecnu pabota cTygeHTa npyv OCBOEHUM
ANCLUMNIIMHBI HE COOTBETCTBYET OL4HOMY W3 MEPEYUCIIEHHbIX MNoKasaTenen wunm B criyvyae
npegocTaBneHnsa KypcoBbiXx paboT n oT4eToB No nabopatopHbIM paboTam Mo3xe yCTaHOoB-
neHHoro cpoka. CooTBeTCTBYET NOBbLILLEHHOMY (NPOABUHYTOMY) YPOBHIO CCOOPMUPOBAHHOCTM
KOMMNETEHUMA: KOMNETEHUMN B LeNoM chopMUpoBaHbl, HO MPOSBAKTCS U UCMONb3YHTCA
dparmeHTapHoO, He B NosIHOM obbeme. [JaHHbIN YpOBEHb NPEBOCXOAUT, NO KpanHen mepe, No
OLHOMY 13 NepPeYUCIIEHHbIX BbILLE NokasaTenen NoporoBbi (6a30BbI) YPOBEHD;

— oueHKa ydosriemeopumesibHO BbICTaBMSETCH B criyyae, ecnv paboTa cTyaeHTa npum
OCBOEHUN OMCUMNINHBI HE COOTBETCTBYET MoObIM OBYM M3 MEPEYUCIIEHHbIX NoKasaTenewn.
CooTtBeTcTBYET NOporoBomy (6a3oBomy) YPOBHIO CCHOPMUPOBAHHOCTM KOMMNETEHLMIA: KOMMe-
TEeHUMM CPOopMMUPOBaHbI B OBLLMX YepTax, MPOSBAAIOTCA U UCNOMb3YITCA CUTYaTUBHO, 4Ya-
CTMYHO. [JaHHbIN YpOoBEHb 0b6s13aTeneH Ansa BCcex 0CBaMBalOLMX OCHOBHYO obpa3oBaTenbHyto
nporpammy;



— oueHKa HeydossiemeopumersibHO BbICTAaBNSAETCS B Cllydae HeCcOoOTBETCTBUSA paboThbl
CTydeHTa BCceM MokKa3aTessiM, ero HeopraHnM3oBaHHOCTU, 6€30TBETCTBEHHOCTM U HU3KOTO Ka-
yecTBa paboTbl nMpu BbINOMAHEHMM nNabopaTopHbiX paboT, NPeayCMOTPEHHbIX NPOrpamMmMon
ANCUMMAVHBI.

®akT HeBbINOMNHeHUs TpeboBaHW, NpeabsBsAeMbIX K CTYAEHTY NPy OCBOEHUN ANCLMU-
NNHbl «Pu3nka NpMBGopPoB HAHOINMEKTPOHUKM» U OTPAXKEHHbIX B BbILLENEPEYNCIEHHbIX KpU-
Tepusax, uKcupyeTcsa B BEAOMOCTU OLLEHKON Hey008/1emeopumersibHo.

Ecnu cTygeHT He ocBavMBaeT ANCUMMNAMHY B YCTAHOBMIEHHOM Mporpammon obbeme u B
CPOKW, onpeaeneHHble rpadmkom y4ebHoro npouecca, OH He A0MyCcKaeTcs K NPOMEXYTOYHOM
aTTecTtauum no gaHHomy Buay ydebHom paboTbl.

OueHKa 3HaHUKW, YMEHMI N HaBbIKOB, XapakTepuaytoLwlas atanbl OPMUPOBAHUA KOM-
neTeHUun B pamMKax U3ydeHus OUCLMMINHBI OCYLLECTBSETCA B XO4e TeKyLlen u npome-
XYTOYHOW aTTecTauumn.

Tekylwaa arrectaumst NPOBOAUTCA B COOTBETCTBMN C [1oNoXeHMeM O Tekyllen atte-
cTauumn obyyarowmxcsa no nporpammam Bbiclero obpasoBaHuss BopoHexXckoro rocyaap-
CTBEHHOrO yHMBepcuTeTa. Tekywasa attectaums npoBoanTcs B oopMe BbINOMHEHNS Npak-
TU4eckux 3agaHuin. Kputepum oueHmBaHus npMBeaeHsbl BbiLle.

lMpomexyToyHaa aTTecTaums NpoBOAUTCS B COOTBETCTBUM C [lonoxeHnem O npome-
XXYTOYHOW aTTecTauum oby4varowmxca no nporpaMmmam Bbicliero obpasoBaHus.

KOHTpOnbHO-U3MepuTenbHble Matepmarnbl NPOMEXYTOYHOM aTTecTauMm BKMAOYAT B
cebqa TeopeTuyeckme Bonpockl, MO3BOMAOLWNE OLEHUTb YPOBEHD MOMYYEHHbIX 3HAHUMN.

Mpn oueHnBaHMN UCNONb3YIOTCS KAaYEeCTBEHHbIE LKanbl OLeHOK. Kputepum oueHuBa-
HUS1 NpUBEAEHDI BbILLE.



