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Ilenv npenooasanus Oucyunaunvl: HOPMHUPOBAHUE Y YYAIIMXCA IIEJIOCTHOTO, B
paMKax CYIIECTBYIOIIUX €CTECTBEHHOHAYYHBIX TMOJOXKEHUNW WU COBPEMEHHOI'O pa3BUTHUS
(GU3UKK  TUAJNIEKTPUKOB, TPEJICTABICHUS] OO0 OCHOBHBIX (DU3MYECKUX XapaKTEPUCTHKAX
TURIIEKTPUYECKUX MaTepUaliOB, MPOLIECCAX, MPOUCXOAAIINX B AUIEKTPUKAX MO AEHCTBUEM
¢u3nyecKux moyuer u 00IaCTAX MPUMEHEHHS TAKMX MaTepUajoB.

3aoauu uzyuenus OucyunauHvl: OCBOCHUE (PU3MYECKUMH OCHOBAMHU OCHOBHBIX
TUMNOB TMOJISIPU3ALNU JUDJIEKTPUUECKUX BEIIECTB M B3aUMOJICHCTBUE NUAJIEKTPUKOB C
AJEKTPOMArHUTHBIM  TOJEM; O3HAKOMJIEHHE CTYAE€HTOB C OCHOBHBIMU THUIIAMU
JTURJIEKTPUKOB W UX (PU3MYECKUMH CBOWCTBaMH; (HOPMHUpPOBAHUE YMEHUS TPUMEHSTH
MOJyYCHHbIE 3HAHUS B MPO(ECCHOHATBHOU IEATEILHOCTH, CBSA3aHHOW C BBIOOPOM H
AKCIJTyaTallMed NHMAJIEKTPUKOB KaK MaTepHanoB, HUCHOJb3YEMBbIX B HAHOTEXHOJIOTUAX U
MHUKPOCUCTEMHON TEXHHUKE; OBJIAJCHUE OCHOBHBIMU H3MEPUTEIbHBIMH METOJIMKAMHU IO
M3YyUYEHUIO XapaKTePUCTUK [UAJIEKTPUUYECKUX MaTepuanoB; (OPMHUPOBAHUE HABBIKOB
MIPaAKTUYECKON pabOThI IO UCCIIETOBAHUIO CBOMCTB JUAJICKTPUUECKUX MAaTEPHUATIOB.

Komnemenuyuu, gpopmupyemeoie 6 peynbvmame 0c60eHUsA OUCUUNTIUHDBL:

- BJIQJICCT MAaTEMaTHYCCKUM alllapaTtoM i OINMCaHMs, aHajlu3a, TEOPETHUECKOro M
9KCIICPUMECHTATIBHOTO HCCICIOBAHUS M MOJACIMPOBAHUSA (DU3MYCCKUX XUMHUYECKHUX CHCTEM,
SBJICHUHA M TPOIIECCOB, MCIOIB30BaHUSA B OOydYeHHHM U MPO(ECCHOHAIBLHOW IEATEIbHOCTH
(OIIK-1.1);

- HUCHOJB3yeT (HU3UYECKHe 3aKOHBI M MPHUHIMUIB B CBOCH MpodecCHOHAIBHOM
nesitenbHoctr (OIMK-1.2);

- IIPOBOJHUT M3MEPEHHE OCHOBHBIX DJIEKTPHUUECKUX BEINYMH, OMPEICIIIET MapaMeTphl U
XapaKTEPUCTHK JIEKTPUIECKUX M AIIEKTPOHHBIX ycTpoiicTB (OITK-1.4);

- (opMHpyeT IECMOHCTPAIMOHHBIA MaTepual M IMPEACTABISET PE3yabTaThl CBOEH
UCCIICI0OBATEILCKOM JACSITEIbHOCTH Ha HAyYHBIX KOH()EPEHIIUAX, BO BPEMsI IIPOMEKYTOUHBIX U
utoroseix arrectanuii (OI1K-3.2).

Pa3zoenvt oucyunnumwl:

BBeaenne B (Qu3MKy auiseKTpuueckoud mnossipuzanuu. OOliee mnpeacTaBiIeHUE O
audJIeKTpuKax. Ouzndeckue OCHOBBI MOJSIPU3ALMU JUAIIEKTPUKOB. Pacyérel mosel BHyTpHU
IUAJIEKTPUKOB.  DJEKTPONPOBOJHOCTh,  JAJEKTPUYECKAs  IPOYHOCTh  AUDIEKTPUKOB,
IUDJIEKTPUYECKUE TOTEPU. AKTUBHBIE TUDIICKTPUKH.
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Pabouass mporpamma OUCHWIITHHEI IEPECMOTpPeHa, OOCyXIeHa U
PEKOMEHAOBaHa K pealn3aldd B 00pa3oBaTeIBHOM IMpoIllecce Ha OCHOBAaHUH

yaeOHoro muana OIIOII BO 28.03.01 HaHOTeXHOJOIMM H MHKPOCHCTEMHAs
TeXHI/IKa’ HaHDaBJIeHHOCTL (rrnnﬂwmrn;\ {{‘I\/[T/TI{'T\{\_ TA TWATNCTACTAERAETN nnnﬁppunnro

Y4eHBIM COBETOM YHUB!( 2 T.
Ha 3acelaHuu Kadeapsr

3aB. kabempor

Pabouas mporpamMma IJUCHMILUTAHBI . IIEPECMOTpPEHA, OOCYXKIEHA M
PEKOMEHIOBaHA K peaju3allid B 00pa30BaTEIbHOM IIpoIecce Ha OCHOBAHHH
yaebnoro mmana OITOII BO 28.03.01 HaHOTEXHOJOIHH H MHMKPOCHCTEMHAsS
TEeXHHUKA, HAIPaBIEHHOCTh (poduab) «MHUKpPO- U HAHOCHCTEMBD), 0J0OPEHHOTO
Y4eHBIM cOBETOM yHHBepcutTera (MPOoTOoKom No  «  » 20 T.
Ha 3acellanuu Kadeaps

(Haumenoeanue xagedpul, dama, HOMeED NPOMOKOLA)

3aB. kadenpoi

Pabouas nporpaMma OUCHHIUTHHBI II€PECMOTpPEHa, OOCYXIeHa H
PEKOMEHIOBaHA K pealM3aldd B 00pa3oBaTEIHHOM IMPOIECCE Ha OCHOBAHHUH
yuedroro mmana OIIOITI BO 28.03.01 HaHOTEXHOJOIMH M MHMKPOCHCTEMHAs
TEXHHKA, HANPaBICHHOCTh (Ipoduib) «MHUKPO- M HAHOCHCTEMED), 0J00PEHHOTO
VYdeHbIM cOBETOM yHHBepcHTeTa (IpoTokol Ne  «  » 20 I.
Ha 3acelaHnu Kadeapsl :

(Haumernosanue kagedpwvl, dama, HOMEP NPOMOKONQ)

3aB. xadenpoit

Pabouas mporpamMma IOHCHOHIUIMHBI —[IE€PECMOTpeHa, OOCYXaeHa M
PEKOMEHIOBaHA K peaJM3allid B 00pa3oBaTENBHOM IIPOIleCCe Ha OCHOBAHMM
yueororo mmana OIIOII BO 28.03.01 HaHOTeXHOIOIMH M MHKpPOCHCTEMHAS
TEXHHUKA, HAPABIECHHOCTh (Ipodunb) «MHUKpPO- M HAHOCHCTEMELY, OJO0OPEHHOTO
Y4eHbIM COBETOM yHHBepcuTeTa (MpoTOoKoda Noe  «  » 20 T.
Ha 3acelanny Kadeapsl

(HaumeHosanue kapeopel, dama, Homep nPomoKora)

3aB. xadenpoit

Pabowagd mnporpaMMa [UCIMIUIMHBI —IE€PECMOTPEHA, OOCYXKIEHA W
PEKOMEHIOBaHa K pealH3aluid B 00pa30BaTEeIBLHOM IIPOIECCE Ha OCHOBAHMHU
yaebnoro mmana OIIOIT BO 28.03.01 HaHOTeXHONOIMH M MHKPOCHCTEMHAS
TCXHWKA, HAIPaBIEHHOCTh (Ipoduib) «MWKpPO- M HAHOCHCTEMEDY, 0J0OPEHHOr0
VYUYeHsIM COBETOM YHHBepcHTeTa (IPOToKom Ne  «  » 20 T.
Ha 3aceJaHuy Kadeapbl

(Haumenosanue xagedpel, dama, HoMep PPOMOKOAQ)

3aB. kadenpoii




1 Heab n 3apaun qucuuninnbl. [lepedyenb mianupyeMbIx pe3yibTaToOB 00y4e-
HHS 10 JMCHUIJIMHE, COOTHECEHHBIX C INIAHMPYEMbIMHM pe3y/JbTATAMHU OCBOCHHUSA 0C-
HOBHOI1 MpodecCHOHATIBLHOM 00pa30BaTe/IbHO MPOrPAMMBbI

1.1 Heap TUCUMNIHMHBI

dopMUpOBaHHUE Yy YUaIIMXCS IIEJI0CTHOTO, B paMKaX CYIIECTBYIOIIHMX €CTECTBECHHO-
Hay4YHBIX MOJIOKCHUH U COBPEMEHHOTO Pa3BUTHUSA (PU3UKU JUIJICKTPUKOB, IPEIACTABIIC-
HUS 00 OCHOBHBIX (DH3WYCCKHUX XapaKTEPUCTHUKAX JUIICKTPHUUCCKUX MaTEpPUaJIOB, MPOIICC-
cax, MPOUCXOJANINX B JMDJICKTPHUKAX IMOJ ACHCTBHEM (PHU3MYECKHX IOJCH M 00IacTsIx
PUMEHEHUS TaKHX MaTEPHAIIOB.

1.2 3apaun AUCHUIINHBI

— OCBO€HHE (DM3UUYECKHX OCHOB IOJISIPU3AIUHN JHAJICKTPUUECKHUX BEIIECTB U B3a-
UMOJCUCTBUS JUDJIEKTPUKOB C DJIEKTPOMArHUTHBIM MOJIEM, TIO3BOJISIIOIIMX BBISBIISATH €CTE-
CTBEHHOHAYYHYIO CYIIHOCTh IPOOJIEM, BO3HHUKAIOIIUX B XOJ€ MPOQPECCHOHATLHON Jes-
TEIIbHOCTH, MPUBJIEKATh JJISI UX PEIICHUS COOTBETCTBYIOMMI (PHU3UKO-MaTEeMaTHYECKHI arl-
napar;

— 03HAKOMJIEHHUE CTYJICHTOB C OCHOBHBIMU TUIAMU JUAJIEKTPUKOB U MX (PU3UICCKHU-
MH CBOMCTBaMU;

— (hopMHUpOBaHNE YMEHUS MPUMEHSTh MOJyYEHHbIE 3HaHUS B MPOdeCCUOHATBHOM Jie-
ATEIIBHOCTH, UCI0JIb30BaTh 0a30BO€ KOHTPOJIbHO-U3MEPUTEILHOE 000pyI0BaHUE 1T MET-
POJIOTHYECKOTO0 00€CTIeUeHUs MCCIEIOBAaHUNA W TPOMBIIIEHHOTO MPOU3BOJICTBA, CBSI3aH-
HBIMU C BBIOOPOM U JKCIUTyaTalMed AUDIEKTPUKOB KaK MaTE€pUaoB, MCIOJIB3YEMBIX B
HAHOTEXHOJIOTUSAX U MUKPOCUCTEMHOMN TEXHUKE.

— OBJIQJIEHWE OCHOBHBIMHM U3MEPUTEIHHBIMU METOJMKAMU MO U3YyUYCHHUIO XapaKTepH-
CTUK JTUAJEKTPUUECKUX MaTepUalioB, HABHIKAMHU HAJIAJIKU, UCIIBITAHUS, TIPOBEPKU pabOTO-
CITIOCOOHOCTH HM3MEPUTEIIBHOTO, JIMArHOCTUYECKOTO, TEXHOJOTMYECKOro O0OpyI0BaHMUS,
UCIIOJIB3YEMOr0 JIJIsl pellieHusl 3a7a4 B 00JIaCTU UCIIOIb30BAHUS TUDJICKTPUUYECKUX MaTEpHU-
aJI0B B HAHOTEXHOJIOTUM U MUKPOCHUCTEMHOUN TEXHUKH;

— ¢opMHUpOBaHNE HABHIKOB MPAKTUYECKOW PabOTHI MO MCCIIEIOBAHUIO CBOWMCTB M-
ANEKTPUUYECKUX MaTEPHUAJIOB.

1.3 IlepeueHb MIaHMPYeMbIX pe3yJbTATOB 00y4YeHHs IO JAUCIUIJIMHE, COOTHe-
CEHHBIX C INIAHMPYEMbIMH Pe3yJibTATAMH OCBOCHHUSI OCHOBHOHM NpodeccHoHAIbHOU

o0pa3oBaTeIbHOI NMPOrPaMMbI

Tabnuma 1.3 — Pe3ynpTaThl 00ydeHus MO JUCIUIIINHE

Inanupyemvle pes3yrbmamsl 0C80eHUs Koo Inanupyemvie pezyrbmamoi
OCHOBHOU NPOGECCUOHANLHOUL U HAUMEHOBAHUE 00yueHUs: no Oucyuniune,
00paA306aMeENbHOU NPOSPAMMbL UHOUKAMOPA COOMHECEHHbLE ¢ UHOUKAMOPAMU
(komnemenyuu, 3aKpenieHHble 00CmudICeHUs. 00CMUICEHUSL KOMNEMeHYUll

30 OUCYUNTUHOLL) KoMnemeHyuu,
KOO HAUMEHOBAHUe 3aKpPENniIeHHO20
KOMNnemeHyuu KOMNnemeHyuu 34 OUCYUNTUHOU
OIIK-1 OIIK-1 Cnocoben pe- | OIIK-1.1 Bmameer ™ma- | 3uameo:
1IaTh 3aJa4d Npodeccu- | TEeMAaTUYECKUM  allapa- | -TCOPETUYCCKUE CBEICHUS IO Xa-
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IInanupyemvie pe3yrbmameol 0c60eHUs

OCHOBHOU NPOheCcCUOHANbHOU

00paA306aMeNbHOU NPOCPAMMbL

(komnemenyuu, 3aKpenieHHbie
30 OUCYUNTUHOLL)

KomnemeHyuu

KOO HAumeHosarue

KomnemeHyuu

Koo
U HaUMeHOoB8aHue
uHouxamopa
docmudiceHus
KoMnemenyuu,
3aKpenieHH020
30 OUCYUNTUHOU

Inanupyemvie pesyivmamol
00yuenus no OuUCyuniume,
COOMHeCceHHble C UHOUKAMOPAMU
00CMUICeHUs. KOMNEemeHYUll

OHAJIbHOM JIeATEIIHHOCTH
Ha OCHOBE MPUMEHEHHUS
€CTECTBEHHOHAYYHbIX U
OOIIIENH)KEHEePHBIX 3Ha-
HUM, METOJOB MaTeMa-
THYECKOTO aHaau3a |
MOJICIIUPOBAHUS

TOM JIJIsl OTIMCAHMsI, aHa-
Jm3a, TEOPETUYECKOTO U
HKCIEPUMEHTAIBHOTO

UCCIIC/IOBAHHUSI M MOJIe-
JUPOBaHUS (UBNIECKUX
XUMHYECKHX CHCTEM,
SBJICHUA W TPOLIECCOB,
UCTIOJIB30BaHUsI B 00Y-
YeHHH U TMPOodeccHo-
HAJILHOW JCSATEITBHOCTH

pPaKTEePUCTUKAM JTUAIEKTPHUUICCKHUX
MaTepHajoB, HCIOJIb3yEMbIX B
npodeccnoHaIbHOH chepe
Ymems:

-IPUMEHSATH ¢buzuko-
MaTeMaTHYECKUH ammapar 1o (hu-
3UKE JUDJICKTPUKOB B PEIICHUU
po¢eCCHOHATBHBIX 33124
Bnaoemo (unu Umems onvim Oe-
AmMeIbHOCIU):

-HaBBIKAMU CUCTEeMAaTHYECKOTO
NpUMEHEHHs 3HAHUH 10 (u3MKe
TUDJIEKTPUKOB TIPU  MIPOBEJICHUU
HAYYHBIX WCCICIOBAaHUN W pelle-
HUU 331a4  1podecCHoHATBLHOMI

cthepsl

OIIK-1.2 WUcnonb3yet
(bu3HYecKue 3aKOHBI U
MPUHIIMIBI B CBOEH MPO-
beccroHanbHOM nes-
TENHHOCTHU

3namo:

- YCJIOBMS pealu3alyy U TPAHUIIBI
MPUMEHEHHUs JTUX METOJIOB; TEH-
JIEHLIUN Pa3BUTHUSI METOJOB Xapak-
TEPU3AIMH MaTEpPUATIOB U CTPYK-
Typ HAaHO U MUKPOCHUCTEM IS pa3-
pabOTKH METOJIUK MPOBEICHUS UC-
CICIOBAaHUM W H3MEPEHUH Iapa-
METPOB, U XapaKTEPUCTUK U3ACIIUMA
Ymemes:

- BBIOUpaTh ONTHUMAIbHBIE METOIbI
WCCIICJIOBAHUS M JTUArHOCTUKH He-
00XOJMMBIX CBOMCTB MapaMeTpOB
U XapaKTEePUCTHK W3JEIUN W3 Ha-
HO- U MUKPOCHCTEM,;

Bnaoemwv (unu Umemsv onvim oe-
AMeEIbHOCMU):

- HaBBIKAMH TPUMEHEHHUS COBpE-
MEHHBIX METOJIOB HCCJIE0OBAHUS
CTPYKTYp, MaTepuajoB U KOMIIO-
HEHTOB HAaHO U MHKPOCHCTEM, HH-
TEePIPETAINN IKCIIEPUMEHTAITHHBIX
JaHHEIX.

OIIK-1.4 ITpoBoaut u3-
MEPEHHUE OCHOBHBIX
AIIEKTPUYECKUX BEIH-
YUH, OIPEIEIIAET apa-
METPBI U XapaKTEPUCTUK
IIEKTPUYECKUX U DJIEK-

3uamo:

- TPUHIUNBL JEHCTBUS TEXHUYE-
CKUX CPEJCTB M3MEPEHUH, OCHOBEI
TEOPHH MOTPELUTHOCTH U3MEPEHUI
- TpaBWwiIa BbIOOpAa METOIOB U
CPEACTB M3MEpEeHui mpaBmia 00-
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IInanupyemvle pesyrbmamsl 0C80eHUs
OCHOBHOU NPOheCcCUOHANbHOU
00paA306aMeNbHOU NPOCPAMMbL
(komnemenyuu, 3aKpenieHHbie

30 OUCYUNTUHOLL)

K00
KOMnemenyuu

HAumeHosarue
KomnemeHyuu

Koo
U HaUMeHOoB8aHue
uHouxamopa
docmudiceHus
KoMnemenyuu,
3aKpenieHH020
30 OUCYUNTUHOU

Inanupyemvie pesyivmamol
00yuenus no OuUCyuniume,
COOMHeCceHHble C UHOUKAMOPAMU
00CMUICeHUs. KOMNEemeHYUll

TPOHHBIX YCTPOUCTB

paboOTKH pe3yNbTaTOB HU3MEPEHUN
Y OLICHUBAHUs MOTPEIIHOCTEN
Ymemos:

- IPaBWJILHO BBIOMPATh U TIPUMeE-
HATb CPEACTBA U3MEPEHHUI - Opra-
HU30BBIBaTh U3MEPUTENbHBIN SKC-
TIEPUMEHT

- 00pabaThIBaTh U MPEACTABIATH
PE3YNIbTAaThl U3MEPEHUH B COOT-
BETCTBUU C MPUHIIUTIAMH METPO-
JIOTUHU
Bnaoemov (unu Hmemo onvim oe-
AMENbHOCMU):

- HaBbIKaMU BbIOOpa COBPEMEHHBIX
METOJIOB KOHTPOJISI KaYecTBa Ma-
TEpPHUAJIOB U KOMIIOHEHTOB HAHO- U
MUKPOCHCTEMHOUW TEXHUKHU

- HHTEPIPETAINH JAaHHBIX U3MEPH-
TETHHOTO YKCIIEPHUMEHTA

- HaBBIKaMU CaMOCTOSITEIbHOTO
WCITIOJIb30BaHUS 3aKOHOIaTeTbHON
U TIPUKIIATHONW METPOJIIOTHH

OIIK-3

OIIK-3 Cmnocoben rmpo-
BOIUTH W3MEPEHUS W
HaOmroneHus, oOpadarTol-

BaTb U  NPCACTABIIATH
OKCIICPUMCHTAJIbHBIC
JaHHBIC

OIIK-3.2 ®opmupyet
JIEMOHCTPALIMOHHBIN Ma-
TEpUAIT U MPEJICTABIISIET
pe3yJIbTaThl CBOEH UC-
CIIeJOBATEIBCKOM JIesI-
TEIBHOCTH Ha HAYYHBIX
KOH(epeHIUsIX, BO Bpe-
Ms IPOMEXYTOUHBIX U
HUTOTOBEIX aTTeCTalui

3uamo:

- YCTaHOBJICHHBIE  CTaHAAPTHI
odopmieHHsT OTYETOB, CTAaTeH, pe-
¢epatoB u mp.

- (U3UYECKYI0 TEPMHUHOJIOTHIO H
(u3nyeckne 3aKOHbI

- npaBuia oopmIIeHUsI MPOTOKO-
JIOB PE3yJbTAaTOB M3MEPEHUN Xa-
PaKTEPUCTUK CErHETORIEKTPUKOB
U (eppoMarHeTUKOB

- OCHOBHBIE METO/bI aIMpPOKCHMa-
UM PE3yJIbTaTOB  HU3MEHEHMMU
MIPE/ICTAaBJICHHBIX B BUJE Map 3Ha-
YEHUH «BO3JECUCTBUE - OTKIIUK

- BO3MOXHOCTH HpI/IKJ'Ia)]HOFO
NPUMEHEHUS 3aKOHOB 3JIEKTpUYe-
CKHUX 1 MAarHUTHBIX SIBJIeHHfI;
Ymemon:

- HCIIOJIB30BAaTh THUIIOBBIC HpO-
TpaMMHBIE TPOAYKTHI ST 0OpM-
JICHUsI PEe3yIbTaTOB HW3MEPCHHUs
XapaKTepI/ICTI/IK KOMITO3UIITMOHHBIX
MaTepHaJIOB;




IInanupyemvle pesyrbmamsl 0C80eHUs
OCHOBHOU NPOheCcCUOHANbHOU
00paA306aMeNbHOU NPOCPAMMbL
(komnemenyuu, 3aKpenieHHbie

30 OUCYUNTUHOLL)

KOO HAumeHosarue
KomnemeHyuu KomnemeHyuu

Koo
U HaUMeHOoB8aHue
uHouxamopa
docmudiceHus
KoMnemenyuu,
3aKpenieHH020
30 OUCYUNTUHOU

Inanupyemvie pesyivmamol
00yuenus no OuUCyuniume,
COOMHeCceHHble C UHOUKAMOPAMU
00CMUICeHUs. KOMNEemeHYUll

- HUCIOJIb30BaTh THUIIOBBIE IIPO-
rpaMMHbIE TPOAYKTHI Ui CO3J1a-
HUS TPE3EeHTAUUN U KOPPEKTHOTO
IPEJICTaBICHUS] TAaHHBIX;

- TOJB30BaThCS CJIOBApSIMU IPO-
(heccoHaTBHBIX TEPMHHOB B 00-
JIACTH 3aIUCHIBAIONINX TOJIOBOK M
cuutbiBatoux I['MC  ceHcopoB,
HAHOTEXHOJIOTUH U MHUKPOCHCTEM-
HOM TEXHUKH;

Bnaoemov (unu Hmemo onvim oe-
AmeIbHOCIU):

- HaBbIKAMH HANUCaHUA U 0pOpM-
neHus pedeparos;

- HaBBIKAMU WCIIOIB30BAHUS U 11H-
TUPOBAHUSA HAyYHOH IUTEpaTypbl
W yOJUMKauid TpU HAMKMCAHUU
pedepaTos.

- HaBbIKaMU paboOThl ¢ yueOHBIMU
MOCOOUSIMH M HAYYHBIMU CTaThsIMU
B 00JIaCTH MPUMEHEHHUSI MarHUTO-
anekTpudeckoro 3dexra

2 Yka3zaHue MecTa TUCHHUIUVIMHBbI B CTPYKTYpe OCHOBHOMH mMpogeccHoHaILHOH 00-

pa3oBaTeIbHOM NPOrPaMMBI

Hucrumraa «Pu3nka AUIEKTPUKOB» BXOJUT B YacTh, POPMUPYEMYIO YIaCTHUKA-
MU 00pa3oBaTENbHBIX OTHOIIEHWNW OCHOBHOW MPO(ECCHOHAIBHON 00pa30BaTeIbHON MPO-
rpaMMbl — TIporpamMmbl OakajaBpuata (cneruanureTra, maructparypsl) 28.03.01 Hanorex-
HOJIOTUM ¥ MHKPOCUCTEMHAsl TEXHHKA, HAIIPABICHHOCTh (Tpoduib, crieruanmu3arus) « Muk-
pO- ¥ HAHOCUCTEMbI». JuciuiinHa uzyyaercs Ha 1 Kypce B 2 ceMecTpe.

3 O0beM TUCHMILIMHBI B 324€THBIX €JMHUIAX ¢ YKa3aHUEM KOJIHYecTBa aKaje-
MHYECKHX MJIH ACTPOHOMHYECKHX YaCOB, BbIACJICHHbIX HA KOHTAKTHYIO0 padory 00y-
YAOLIMXCS ¢ nmpenogaBare/ieM (110 BUAAM Y4eOHbIX 3aHATHI) M HA CAMOCTOSTEIbHYIO

padoTy 00y4arIMXCcst

OO6mr1ast Tpy10€MKOCTh (00beM) JUCITUTUTHHBI COCTABIISIET 4 3a4ETHBIX SAUHHUIIBI (3.€.),

144 akageMuueckux yaca.




Taomuna 3 — O0BEM IUCIUTLIAHBI

Bcero

Buasr yueOHOI pabOTEL ’

AR YH p 4acoB
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 144

Konrakrhas pabora oOydaronmxcs ¢ npenojaBareieM 1o BugaM y4eOHbIx 3aus- | 37,15

THI (BCETO)

B TOM YHCIJIC:

JIEKIIUA 18

J1a00paTOPHBIE 3aHITHS 18

MPAKTUYECKHE 3aHATH 0
CamocrositenpHast paboTta oOydaroruxcsi (BCero) 79,85
KoHTpob (ITOArOTOBKA K SK3aMEHY) 27
KonrtakTHas paboTa mo npomexxyrounoi arrecranuu (Bcero ATTrKP) 1,25

B TOM YHCIJIC:

3a4€CT

HE PEAYCMOTPEH

3a4€eT C OLICHKOU

HC IIPCAYCMOTPCH

KypcoBasi paboTa (IpoeKT)

HE IPETYCMOTPEH

9K3aMCH (BKJ'IIO‘I&SI KOHCYJIbTAIIMIO TIEPCT SKSaMeHOM) 2

4 Copep:kaHue JUCHUIUINHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3jeiaM) ¢ yKa-
3aHHEM OTBEJICHHOr0 HAa HHMX KOJMYECTBA aKaJAeMH4YeCKHMX YaCOB M BHIOB Y4eOHBIX

3aHATHN

4.1 ConepkaHue TUCUMIIMHBI

Ta6nuna 4.1.1 — Coxeprkanne TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pazjiesiaM)

No Paznen (Tema)
/1 JTACIUTITHHBI

Conepxanue

1 2

3

1 Beenenue B ¢Gusuky au-
ANEKTPUYECKON  IOJISIPH-
3a1in

PanmonanusoBanHas 3anuck 3akoHa Kynona B BektopHoM Buje. Pacuér
HaIpsDKEHHOCTEN M MOTEHIIMAIOB CUCTEMBI 3apsiIoB. DHEPTHsl 3aps/ia B
3JEKTPUUYECKOM TI0JIE U HHEPrus CUCTEMbI 3apANIOB. DIEKTPUUYECKUM
JOUIIO0Jb. PaCLIéT IIoTCHUOHaJIa u HaprDKéHHOCTI/I BJ'IGKTpI/I‘-IGCKOFO I10JIs1
aunosst. MOMEHT cui, ASHCTBYIOUIMX Ha 3JEKTPUUYECKHI TUIOJIb BO
BHCIITHEM BHGKTqueCKOM I10JIC. 3H€pFI/I5{ OUIIOISI B BJ'IGKTpI/I'-IGCKOM
none. [loBepenne Aunosis BO BHEIIHEM HEOJHOPOIHOM 3IEKTPUUECKOM
nione. [lone cuctemsr 3apsoB Ha OOIBITUX paccTosHUAX. [loHsTHE MH-
MOJIBHOTO 3JIEKTPUUYECKOT0 MOMEHTA CUCTEMBI 3aps10B. MyJIbTUIIONS.

2. OO6miee mpencraBiIeHUE O
TUDIIEKTPUKAX

[TonsaTre 0 nuanekTpukax. Buael U cTpoeHue OUAIIEKTPUKOB. [(uanex-
TPUKHU COTJIACHO 30HHOM T€OpHHU. /UIOJIBbHBIA MOMEHT MOJIEKYJbL. [{u-
MOJIb-JUIIOJIBHOE B3aUMOJECHCTBUE. DHEPrUsl MOJIEKYJIbI BO BHEIIHEM
anekTpudeckoM nose. IlonspHble U HenoJisApHbIE MOJIEKYbl. [lonspu-
3yeMOCTb MOJIEKYJIbL. YTIPYTUH U KECTKUN AUNONH. JJUAIEKTPUKH, TH-
AJIEKTPUYECKUE U DJIEKTPOU3OJSIUOHHBIE MaTEPHUAbl, JIEKTPUUECKUE,
MEXaHWYEeCKHe, TEPMHUYECKHe, (PU3NKO-MeXaHudeckne W (U3HKO-
XMMHYECKHUE CBOMCTBA B CBSI3M C XMMUUYECKUM COCTABOM U CTPOEHHUEM
Marepuasna.




dusnyeckre OCHOBEI IIO-
JSPU3ALUU TUIICKTPUKOB

Juanextpudeckass moyisspusanuss U €€ BuAbl. [loaspu30BaHHOCTH -
SHGKTpI/IKa B cnyqae I/I3OTp0HHBIX 158 aHI/ISOTpOHHbIX I[I/IBJIGKTpI/IKOB.
MakpoCKONMYECKU U MUKPOCKOMUYECKHUI MOIXO0/Ibl K U3YYEHUIO JU-
JJIEKTPUYECKON MOJIApU3anvu. MeXaHu3Mbl MOJIAPU3ALUUA TUDICKTPU-
KOB. DJIEKTpOHHAs, MOHHAS, JUMOJbHAs (OpUEHTAIMOHHAS) TTOJISIpU3a-
1. OpueHTanuonHas 1 1eopMaMoHHas SHEPTHH MOJIEKYIIBI B 3JICK-
TPUYECKOM TmoJjie. JMdJeKkTpuyeckas BOCIPUUMYUBOCTH, TEH30D JH-
JJIEKTPUYECKON BOCIPUUMUYUBOCTU. llosgpu3anus HENOJSIPHBIX JU-
ANeKTpUKOB. [loyspu3amnus MOISpHBIX AUAIEKTPUKOB. OpHEHTAIMOH-
Hasi ToJspu3aIys Moyiekyn 1o Jlebar 1 CBsi3b ¢ TeMIepatypoi. DIek-
TPOHHAs, aTOMHAas, OPHCHTAIIMOHHAS CyMMapHas IMOJIIPU3yeMOCTb.
HOHSIpI/I?)aI_[I/ISI HNOHHBIX KpI/ICTaJIJIOB.

4 Pacuérel monelr BHYTpH | MUKPOCKONIMYECKOE U MAaKPOCKOIMUYECKOE TOJIE BHYTPHU IHIIEKTPHUKA.

JTUDIICKTPUKOB OOBEMHBIC U TIOBEPXHOCTHBIC 3apsiibl. CBs3b MOBEPXHOCTHOM TIIIOTHO-
CTH CBSI3aHHOTO 3apsijia C MOJSIPU30BAaHHOCTHIO. CBsI3b 00BEMHOI MIIOT-
HOCTH CBSI3aHHBIX 3apsIOB C TPAIMEHTOM IMOJSIpU30BaHHOCTH. [ToHsATHE
BEKTOpa DSJEKTPUUECKOro cMelleHus. JlusnexTpuueckas MpoHULAe-
MoOCTh cpenbl. Teopema ["aycca 1 BEKTOpa 2JIEKTPUYECKON MHAYKIIVH.
Vpasuenue Knaysumyca-Moccortu. [Ipumepsl pacuéra sIeKTpUUECKUX
MoJIel BHYTPH JUDJIEKTPUIECKUX CIOEB. Y CIOBHS HA TPAHUIIC IBYX JH-
aneKTpukoB. CHUITBI JEHCTBYIONNE HA 3aps]l B AUDJICKTPHKE.

5 ONEeKTPONPOBOJHOCTD, OCHOBHbBIE MEXaHU3MBbI 3JIEKTPOIPOBOJAHOCTH IUAJIEKTPUKOB. Mexa-
JIEKTpUYECKas MpoY- | HU3MBI TeHepaluu 3apsaaoB. KOHTaKTHBIE SBIEHUS HA FPAHULIE METalI-
HOCTh JTUDJICKTPUKOB, JH- | AUDJIEKTPUK. DJIEKTpUYEcKas MPOYHOCTh. llepBas u BTOpas craauu
ANEKTPUUYECKUE TTOTEPH. po0os B 3aBUCUMOCTH OT arperaTHOr0 COCTOSTHUS IUAJIeKTpuKa. Bpe-

MsI pa3BUTH HEOOpAaTHMBIX TporieccoB. [ToHsATHE AIeKTpoaerpagaun
TURIIEKTPUKOB. TaHreHC yria IuaeKTpudeckux mnotepb. Knaccuduka-
ST MEXaHU3MOB TTOTEPb.
6 AxTuBHbIE AMANIeKTpUku | [loHSATHS MBe303IekTpuueckoro 3G dexra u dIeKTpocTpukiuu. [1be3o-
anekTpuyeckue marepuainsl. [Ibe3ompeodOpa3oBareny SHEPTUU U AJIEK-
TPUYECKHUX CUTHAJIOB. DJIEKTPETHI U UX THUIMHBL. CEerHETOAICKTPUKH: OC-
HOBHBIE CBOICTBa U mpuMeHeHue. Knaccudukanus AUIIEKTPUIECKUX
ONITHYECKUX CPEJI.
Tabmuma 4.1.2 — ConeprkaHne TUCIUTIIMHBI U €€ METOIMYECKOe 00eCTIeueHHE
Buibl 1eATeTbHOCTH DopMbI TEKY-
Vae6Ho- IeTO KOH-
Ne p TPOJIA Komneren-
i azzen (TemMa) TUCITUTITAHBI JIeK., No No MCTOAMYECKHUE yCTIeBACMOCTH -
gac 126 np | MaTepuarel (0 nedersm
cemecmpa)
1 2 3 4 5 6 7 8
1 | Beemenue B (U3HKY HDJICK- 2 1 1 v-1,2 C2 OIIK-1
TPUYECKOI MOJIIpU3ALII MV-1,2,3 |3P3 OIIK-3
2 | OOmiee mpeacTaBIEHUE O JIH- 2 2 2 v-1,3,45 | 3P5 OIIK-1
AIEKTPUKAX MV-1,2,3 OIIK-3
3 | ®usnueckue OCHOBBI MOJSPH- 4 3 3 v-1,3 3P7 OIIK-1
3aIiH TUAJIEKTPUKOB MVY-1,2,3 | C7 OIIK-3




4 | Pacuétel TONICH BHYTpPH JH- 4 4 4 v-1,3,4 3P9 OIIK-1
JJIEKTPUKOB MV-1,2,3 OIIK-3
5 | DAeKTpOnpPOBOIHOCTh,  DJIEK- 4 5 5 V-1,3,4 3P11 OIIK-1
TpUYeCKasi MPOYHOCTh JTUAJICK- MV-1,2,3 |Kl11 OIIK-3
TPUKOB, IUAJIEKTPUYECKHUE TI0-
TEepH.
6 | AKTHBHBIC TUDJIEKTPUKU 2 6 6 v-2,4,5 3P13 OIIK-1
MV-1,23 | T OIlK-3
C - cobecenoBanue, 3P - 3amura 1a6. padboTsl, K - kommokBuyMm, T - TecT
4.2 JlaGopaTopHbie padoThl M (WIK) NPAKTHYECKUE 3AHATHS
4.2.1 JlabopaTopHbie padoThl
Tabnuua 4.2.1 — JlabopaTopHbie pabOThI
Ne N O0BeM,
HaumenoBanue n1abopatopHoit paboThI
3aH. Jac.
1 2 3
1 | Onpenenenue AMAIEKTPUUECKON TPOHUIIAEMOCTH TUIICKTPUKOB 2
2 | U3ydyeHne MexaHM3MOB YIIPYTOl MOJISIPU3AIUU B TBEPBIX AUIICKTPUKAX 2
3 | Onpenenenue nocTossHHON Bepe B onTHYecKn aKTHBHOM JHMAJIEKTPHKE 4
4 | VccnenoBanue NONSpU3aIii CETHETORIIEKTPUKOB 4
5 | [IpoBepka 3akoHa Banbena 4
6 | Merobl ucclieOBaHMsI TURJIEKTPUYECKUX MaTepuanoB Ha POM 2
Hroro 18
4.2.2 llpakTuyeckue 3aHATHSA
Tabmuna 4.3 — [IpakTHdecKue 3aHITHS
Ne O0beM,
HanmeHnoBaHue 1 KpaTKOE COJEpKAHNUE 3aHATHS
3aH. Jac.
1 2 3
1 DJIEKTpUYECKUI quIoib. CBOMCTBA TUAJIEKTPUKOB 4
2 du3nueckuil AMKTaHT: JIMNoJbHBIA MOMEHT. DHEPrUsl TUTIOJS 2
3 | DnekTpuyeckast eMKocTb. KoH1eHCaTOpHI 4
4 | DHeprus 3apsHKEHHOTO MPOBOJTHUKA. DHEPrusl ANEKTPUIECKOro MO 4
5 KomnokBuym "CBolicTBa AMIIEKTPUKOB" 2
6 | Tect mo pusmKe TUIIEKTPUKOB 2
Uroro 18

4.3 CamocTosiTeibHOM padoTsl ctyaeHToB (CPC)

Tabnuma 4.3 — CaMmocTosiTeNbHAsI paboTa CTYACHTOB

Ne CoK BEI Bpewms, 3aTpa-

pasznena HanmenoBaHue pazaena (TeMbl) TUCIUIIIMHbI P YMBAEMOE€ Ha
IIOJTHEHUS

(TemMbl) BBIIIOJIHCHUE




CPC, gac.
1 2 3 4
1 BBenenne B GU3MKy JUAIEKTPUIECKON MOISIPU3AIIH 3 Henens 6
2 O6miee nmpeacTaBiIeHUE O TUAJIEKTPUKAX 6 Henmens 8
3 @u3nUeCKre OCHOBBI MOJISIPU3ALNH TUIIEKTPHKOB 9 Henens 10
4 Pacuérel mosnelt BHyTpH TUAJIEKTPUKOB 12 nenens 10
DNEKTPONPOBOAHOCTD, SJCKTPUUECKAsE TPOYHOCTh JUDIICK-
3) POTIPOBOZL ’ p p A 15 nepens 10
TPHUKOB, JIUAJICKTPHUYECKHIE MTOTEPH.
6 AKTHUBHBIE TUDJICKTPUKHU 18 menens 10
Uroro: o4

5 IlepeyeHb y4e0OHO-METOAUYECKOTO O0ecIeYeHus JAJIs1 CAMOCTOATEIbHON pado-

ThbI 06yqamnmxcﬂ no JIMCIHMIIJIMHE

CTYIICHTBI MOI'YT IIpHU CaMOCTOATCIIbHOM H3YUCHHUH OTACJIBHBIX TCM U BOIIPOCOB AUC-

[UIUIMH MOJb30BaThCAd YUYECOHO-HATISIAHBIMU TTOCOOUSIMU, Y4€OHBIM 00OpYAOBAaHHUEM U MeE-
TOAMYECKUMHU pa3paboTkamu Kadeapbl B pabouee Bpemsi, yctaHoBieHHOe [IpaBuiamu
BHYTPEHHETO pacnopsijika pabOTHUKOB.

VY4ebHO-MeToanuecKoe o0ecreyeHue sl CaMOCTOSTEIbHON paboThl 00yYaronuXcs

M0 TAaHHOW TUCIUIIIMHE OPTaHU3yeTCs:

OubIUOMEKOU YHUBEepcUumema:

e OuONAMOTEYHBbIN (POHA YKOMILIEKTOBAH y4e€OHOW, METOJINYECKON, HAYUHOH, Te-
PUOANYECKON, CIPABOYHOU M XYJIOKECTBEHHOM JUTEpaTypord B cOOTBETCTBUUM ¢ YII u
nannou PIIJI;

® UMeEeTCs JOCTyH K OCHOBHBIM HH(OPMAIMOHHBIM OOpPa30BaTEIbHBIM pECyp-
cam, nH(popMaMOHHOW 0a3e JaHHBIX, B TOM yucie Onbauorpaduyeckoi, BO3MOXHOCTb
BbIXOJa B MHTEpHET.

Kagheopoi:

e nyreM oOecrnedeHusi JOCTYNMHOCTH  BCEro  HEOOXOJIMMOro  y4eOHO-
METOJMYECKOTO U CIIPABOYHOI0 MaTepHaa;

® IIyTeM NPEAOCTaBICHMsS CBEICHUIN O HAIMYUKU y4eOHO-METOAMUYECKOMN JIuTepa-
Typbl, COBPEMEHHBIX IPOIPAMMHBIX CPEZCTB.

® myTeM pa3paboTKH:

— METOUYECKUX PEKOMEHAAIINI, TOCOOUH 10 OpraHu3alui CaMOCTOSTENbHON pa-
OOTBI CTYJI€HTOB;

— 3aJJaHui JJI1 CaMOCTOSITENIbHON paboThI;

— TeM pedepaToB U JOKIAOB;

— T€M KypCOBBIX pabOT U MPOEKTOB U METOAMYECKHUE PEKOMEHAALUU MO HX BHI-
MOJIHEHHUIO;

— BOIIPOCOB K 3K3aMEHaM U 3a4eTaM;

—METOJUYECKUX YKa3aHUH K BBIOJIHEHUIO JJAOOPATOPHBIX U MPAKTUUYECKUX padoT
U T.JI.

munozpaghueli yHugepcumema.

— MIOMOILb aBTOpPaM B MOATOTOBKE U U3JJaHUU HAYYHOM, yUeOHOU 1 METOJINYECKOU

JUTEPATYPHL;
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—yJIOBJIETBOPEHUE MOTPEOHOCTH B TUPAKUPOBAHUU HAYUHOM, yUeOHON U METOAU-
4ECKOH JINTEpaTyphl.

6 Oﬁpa?:OBaTeJ'lebIe TEXHOJOTHH. TexHOJ0ruM HUCIoJb30BaHUSI BOCIHUTATEIb-
HOI'0o MoT€eHIHaJa JUCHUIIJINHbI

Peanu3anys KOMIETEHTHOCTHOIO ITOAXO0/A MPEAYCMAaTPUBAET IIMPOKOE UCIOJIb30Ba-
HUE B 00pa30BaTEIbHOM MPOLECCE aKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEIACHUS 3aH s-
TUH B COYETAHUHU C BHEAYIUTOPHOM pabOTOH C 1Eenbio (POPMHUPOBAHUS YHUBEPCAIbHBIX,
obmenpodeccuoHanbHBIX U MTPOQPECCHOHATEHBIX KOMITIETCHITHHN 00yJIaronTiuXcs.

Tabmuua 6.1 — MaTepakTuBHBIE 00pa30BaTEIbHbBIE TEXHOJIOIMH, UCIIOIb3YEMBIE MPU
IPOBEICHUH ayAUTOPHBIX 3aHATHIA

O0BeM,
No HaumenoBanue pazzgena (Jiekuuu, mpakTuye- Hcnonb3yeMbie HHTEPaKTUBHBIE qac
- CKOT'0 UJTU JTa0OPATOPHOTO 3aHSTHS) 00pa3oBaTesibHbIE TEXHOJIOTUH '
1 Jlexnus " @u3nyecKue OCHOBBI MOJISIPU3ALIUN Pa3bop KOHKpETHBIX 4
JUDJIEKTPUKOB " CUTyalui
" < = 4
5 Jlexius "Pacu€Tsl momneit BHYTpH TUAJIEKTPU- Pa3bop KOHKpETHBIX
KoB " cUTyanuin
Uroro: 8

ConepxaHue TUCIUIUIMHBI 00JIaaeT 3HAYUTEIBHBIM BOCIHUTATEIHLHBIM TIOTCHIIHA-
JIOM, TIOCKOJIbKY B HEM aKKyMYJHUPOBaH UCTOPUUSCKUA M COBPEMEHHBIN HAyYHBIN OIBIT Ye-
JoBedecTBa. Peanm3arius BOCIIUTATENBHOTO MOTEHIIMAA JUCIMIUIMHBI OCYIICCTBISIETCS B
paMKax eIMHOro 00pa30BaTENLHOTO M BOCIUTATEIHLHOTO MPOIIECCa U CIIOCOOCTBYET HEMpe-
PBIBHOMY Pa3BUTHIO JIMYHOCTH KaXKJ0T0 oOywaromierocs. JucuumimHa BHOCUT 3HAYMMBbIN
BKJIa]l B dopmupoBaHue oOmel U npodecCuoHaIbHON KyIbTyphl oOydaronuxcs. Conep-
YKaHWE JUCIUIUIMHBI CIIOCOOCTBYET MPO(eCCHOHATBHO-TPYIOBOMY BOCHHUTAHUIO 00ydJaro-
IIXCS.

Peanu3zanus BocnuTaTebHOTO MOTEHITMATA TUCIUTUTMHBI TOJPa3yMeBaeT:

- TIeJICHAMNPABIICHHBIN OTOOP MpenoaaBaTeNieM U BKIIOUEHUE B JIEKIIMOHHBIN MaTepu-
aJI, MaTepHall JUIsl MPAKTHYCCKUX U JJa0OPaTOPHBIX 3aHATHH COICP)KAHUS, TEMOHCTPUPYIO-
mero oOydJaromuMcs o0pas3ibl HACTOSIIET0 HAyYHOTO IOABIKHUYECTBA cO3JaTeNiell u
NpeACTAaBUTENICH JTaHHOW OTpaciv HayKd (IMPOU3BOJCTBA), BHICOKOTO MpodeccroHaIn3mMa
YYeHBIX (TIpe/ICTaBUTENICH MPOM3BOACTBA), UX OTBETCTBEHHOCTH 3a PE3YJIBTATHl U IMOCIC]-
CTBUS JIEATEILHOCTH JUISA YEJIOBEKa M OOINECTBa; MPUMEPHI MOJJIUHHON HPAaBCTBEHHOCTH
JIOJIEH, TIPUYACTHBIX K PA3BUTHIO HAYKU W IIPOM3BOJICTBA, & TAK)KE MPUMEPHI TBOPUECKOTO
MBIILJICHUS;

- TIPUMEHEHUE TEXHOJIOTHH, OpPM M METOJOB MpEnojaaBaHusl AUCIUILUIUHBI, UMEIO-
IIMX BBICOKMM BOCTIMTATENbHBIN 3((EKT 3a cueT co37aHusl yCIOBUN JIJISi B3aUMOICUCTBUS
oOyyaromuxcsi ¢ MpernojaBareyeM, APYyTUMUA OOy4YarolUMUCS, MPEeACTaBUTEISIMU paboTo-
nateneit (komaHgHas paboTa, MPOEKTHOE 00yueHne, pa30op KOHKPETHBIX CUTYaIlui, pere-
HUE KEHCOB);

11



- JIMYHBIA TpUMEp MPenoaaBaTelis, IeMOHCTPAIIMIO UM B 00pa30BaTEeNbHOMN AesITeNb-
HOCTH W OOIIEHUHM ¢ OOYYaIOIIMMHCS 3a paMKaMu 00pa30BaTEIbHOIO MPOLiecca BhICOKOU
oO1elt 1 npodeccuoHaIbHON KYJIbTYPHI.

Peanuzanuss BOCHIUTATENBHOIO MOTEHIMANA AUCIUIUIMHBI Ha Y4E€OHBIX 3aHATHUSIX
HaIpaBjeHa Ha MOJIep)KaHuEe B YHUBEPCUTETE €IMHON pa3BHUBalolel 00pa3oBaTeIbHON U
BOCIIUTATENBHON cpefpl. Peann3anus BOCIMUTATENIBHOTO MOTEHIHAIA AUCUUILIMHBI B XOJIE
CaMOCTOSITENIbHON paboThl 0O0YYAIOMIMXCS CIIOCOOCTBYET Pa3BUTHUIO B HUX LIE€NIEyCTPEMIICH-
HOCTH, THUIIUATUBHOCTH, KPEATUBHOCTH, OTBETCTBEHHOCTH 3a PE3YyJIbTaThl CBOEH pabOThl —
Ka4yeCcTB, HEOOXOIUMBIX JJIsl YCHEIIHON COIMaln3aluid U Mpo(eccuOHaIbHOTO CTaHOBIIE-
HUSL.

7 ®oHJ OLEHOYHBIX CPeICTB JIsl NMPOBeJAeHHs] MPOMEKYTOYHOI aTTeCcTAlNHU
00y4aroIMXCs M0 JUCHHUILIHHE

7.1 IlepevyeHb KOMIIETEHIUI C YKa3aHHEM 3TanoB ux GopMUPOBaHMS B MpPOILeC-
ce 0CBOeHHsI 00pPa30BaTeIbHOI MPOrpaMMBbl

Tabnuua 7.1 — Otansl GopMUpoBaHUS KOMIIETEHIIUN

Kon n mamMeHOBaHME KOM-
HETCHIINN

Oranel* GopMUPOBAHUS KOMIIETEHIIUMA
U JUCUUIUIMHBI (MOYJIN )Y TPAKTUKH, TIPU U3YYSHHH/ IPOXO0KIECHUH KO-
TOPBIX (hOpMUPYETCSl JaHHASI KOMITETEHITHS

HavYaJIbHBIN OCHOBHOH 3aBEPIIAIOIINI
1 2 3 4
OIIK-1 Cnocoben pemarhb Briciiast Mmaremartnka Mertobl aHanu3a u
3a1a4u MpoecCUOHAIBbHON dusuka Kpucramnorpadpus KOHTpPOJIA HaHO-
JIESITETbHOCTA Ha OCHOBE Xumus KBanToBas MexaHnka | CTPYKTYPHUPOBAHHBIX
IIPUMEHEHUs €CTECTBEHHO- | [IpukiiamHas MexaHuka | U CTaTUCTUYEeCKas Pu- | MaTepHUajoB U CH-
HAay4HBIX U OOLIEHHXKEHEp- | Du3uKa JUIIEKTPUKOB 3UKa cTeM

HBIX 3HAHWUM, METOJOB Ma-
TEeMaTHYECKOT'0 aHajlu3a U
MOJETUPOBAHUS

Pu3uKa KOHJIEHCUPO-
BAaHHOT'O COCTOSIHUS
VueOHas 03HaAKOMH-

TeJbHas MPAKTHKA

OIIK-3 Crnioco6eH mpoBo-

JUTh U3MCPCHUA U HaOII0- dusuka dusuka KOHJACHCHUPOBAHHOT'O COCTOSHHAA
nenvs, 00pabarbiBaTh 1 Xumus KBaHTOBasi MeXaHHKa
HpeﬂCTaBHHTB 3KCHepHMeH- QHCKTpOTCXHI/IKa U CTaTUCTHUYECKAs (bH-

TaJIbHBIC JAHHBIC

Briciiasg matemaTuka

Mertpomorus, cranuap-
TU3AIMS U CepTU(HKA-
s
dusrka AUIEKTPUKOB

3UKa
YyeOHas 03HAKOMHU-
TEJIbHAS TMPaKTHKa

7.2 Onucanue mokasarejieid 1 KpUTepPHEeB OICHUBAHUS KOMIIETEHLWI Ha pa3-
JIMYHBIX dTanax ux popmMupoBaHus, ONMCAHUE HIKAJ OLEHUBAHUS

Tabmuua 7.2 — [loka3zaTtenu U KpUTEpUU OLICHUBAHUSA KOMIETEHUUH, IIKajda OLICHU-

BaHUA
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Tlokazarenu

Kon Kputepuu u nikana oneHMBaHUS KOMIETEHIIMI
commeren- | CUCHUBAHML _ ] u
w/ Hram KOMIIETEHIIMH | [ToporoBbIi [IponsunyThlli  ypo- | BeicOKuii ypoBEHb
(vKkazviea- (unoukamopsl | ypoBeHb BEHb («OTIYIHOY)
omes Oocmuo.lceHu{I («ymoBIETBOPHU- | (XOPOILIOY)
Ha36a-HlIe Komnemenyuu, Ten},Ho)
omana us | AKpenaentvle
n7.1) 3a aucuvunﬂu-
HOlL)
1 2 3 4 5
OIIK-1/ | OIIK-1.1 Bna- | 3naTh: oOuiue, HO | 3HATH: chopmupo- | 3HaTh:
HAYaIb- JeeT HE CTPYKTYypHUpO- | BaHHBIE, HO COJEp- | -TEOPETHUYECKHE CBEICHUS
HBIit MareMaTuye- BaHHBIE TEOPETH- | JKAIUE OTJIENIbHBIE | TI0 XapaKTepUCTUKAM JIH-
CKHM YECKHE OCHOBBHI O | TPOOeJbl, TEOpETHYe- | DIIEKTPUUSCKUX  MaTepHa-
anmapaTom buszuke AMAJICK- | CKUe CBEACHHS O (- | IOB, HWCIONB3YeMBIX B
TUTS TPUKOB 3UKE JTUAJICKTPUKOB npodeccuoHabHOU chepe
ONHUCaHUs, YMeTh: UCTIONB- | YMETh: UCIIONIB30BaTh | YMETh:
aHaM3a, 30BaTh 001UE, HO | CHOPMHUPOBAHHBIC, HO | -IIPUMEHSATH busuKo-
TEOPETHYECKO- | HE CTPYKTYPUPO- | COAEpIKAUIUE OTIAEIb- | MAaTEMaTUYECKUM ammapar
ro u BaHHBIC TEOPETU- | HBIC IPOOEIIBI, TeOpe- | MO (PU3MKE AMIICKTPUKOB B
IKCIIEPUMEH- YeCcKHe CBEJICHUSI | TUYECKHE CBEICHHS penieHnn npodeccuoHaTb-
TaJILHOTO o puzuke au- 1o (pu3MKe AUDJIEK- HBIX 3a/1a4
HCCIIEIOBAHUS | SJIEKTPUKOB B TPUKOB B PEIICHUH Bnagers (v MeTh OmbIT
u pEIIeHUH Ipo- po(hecCHOHATLHBIX JIeSTeTbHOCTH):
MOJICIIUPOBA- dbeccroHanbHBIX | 3a7a4 -HaBbIKAMU CHCTEMaTH4Ye-
HUS 3a1a4 Brnagets: HaBbIKAMH B | CKOTO IPHUMCHCHUS 3HAHHMA
buzmIecKux Bnanerb: HaBbI- | IEJIOM YCHEIIHOTO, HO | MO (pU3UKE TUAIIEKTPUKOB
XUMHYECKUX KaMM B II€JIOM | COJEPKAILlEero OT- | IpU TPOBEICHUMU HAyYHBIX
CHUCTEM, YCIELIHOr0, HO | J€JbHBIE  HEJO0YETHI | UCCIIEOBAHUN U PEIICHUH
SIBJICHUI M | HE CcHUCTeMaTHue- | IPUMEHeHUs (PU3UKO- | 3a7a4  MPOPECCHOHATBHON
MPOIIECCOB, CKOr0 IpHUMEHE- | MaTEMaTHUYeCKOro am- | cepsl
HCIIOJIb30Ba- HUSL TeopeTHde- | mapara Ijs pelIeHUs
HUS B CKMX  CBEJICHUM | €CTECTBEHHOHAYYHBIX
oOy4eHuu u no ¢usuke [u- | IpobieM HpU IMpoBe-
npodeccro- JJICKTPUKOB TMPH | ICHAH HAyYHBIX WC-
HAJIBHOU MPOBEACHUUN CIEI0BaHMI
JNEATENLHOCTH | HAYYHBIX  HCCIie-
JOBaHUH
OIIK-1.2 Uc- | 3HaTh: 3HaTh: 3HaTh:
MOJTB3YET - MPUHLMUIBI JCH- | - MPUHIMAIBI ICUCTBUS | - YCIOBUS pean3allid |
¢busnueckue CTBUSI  TE€XHUYE- | TEXHUUECKUX CPEJCTB | TPaHULbl MPUMEHEHUS ITHX
3aKOHBI U CKHX CPEICTB W3- | I3BMEPEHUM, OCHOBBI | METOJIOB; TEHICHIIUU pa3-

MIPUHITUTIBI B
CBOEH
npodeccuo-
HaJIbHOU
JeSITEITbHOCTH

MEpPEHHH, OCHOBBI
TEOpPUM IOTpell-
HOCTH U3MEpPEHUU
YMers:

- NPaBUJIBHO BBI-
OupaTh U mpuMe-
HSATh cpencrsa
W3MEpPEHUI
Brnaners:

TEOPUH IOTPELIHOCTH
A3MEPEHUIN

- IpaBUJIa BEIOOpA Me-
TOJOB U CPEACTB W3-
MepeHuin

YMers:

- TpaBWIBHO BbIOU-
paTb M INIPUMEHSATH
CpenCcTBa U3MEPEHUN

BUTHSI METOJIOB XapaKTepH-
3allid  MaTepHaJiOB i
CTPYKTYp HaHO U MUKPOCH-
cTeM sl pa3paboTKH Me-
TOAUK TPOBEIACHUSI HCCIIe-
JIOBAaHUN W WU3MEPEHUN Ma-

paMeTpoB, U XapaKTepH-
CTHUK HU3IEIINI
VYMerTs:
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- HaBBIKAMM BEI-
Ooopa coBpemeH-
HBIX METOMIOB
KOHTpOJIA  Kaue-
CTBa n3aenni
HAHOTEXHOJIOTUH
U MHKPOCHCTEM-
HOM TEXHUKH

- OpPraHU30BBIBATH
U3MEPUTEIIBHBINA  JKC-
MIEPUMEHT

Biagers:

- HaBBIKAMH BBIOOpA
COBPEMEHHBIX  METO-
JIOB KOHTpPOJS Kaue-
CTBa MaTepHalloB H
KOMITOHEHTOB HaHO- U
MHKPOCHCTEMHOU
TEXHUKHU

- UHTEPIIpETALIU
JaHHBIX HW3MEPHUTEIIb-
HOT'O 3KCIIEpUMEHTA

- BBHIOMpPATh ONTUMAJbHBIC
METOABLl HCCICAOBAHUSI U
IUArHOCTUKH  HeoOXoau-
MBIX CBOWCTB NapaMETpPOB
U XapaKTePUCTUK W3EITHI
U3 HAHO- U MUKPOCHUCTEM;
Bnaners (wnmu MmeTh ombIT
JIeATEIIbHOCTH ):

- HaBBIKAMHM TPUMEHEHHUS
COBPEMEHHBIX METOJIOB HC-
CJIEIOBAHUS CTPYKTYp, Ma-
TEPUATIOB M KOMITOHEHTOB
HAaHO U MHUKPOCHCTEM, WH-
TEePIpPETAMH IKCIICPUMEH-
TalbHBIX JaHHBIX.

OIIK-1.4 Ilpo- | 3HaTs: 3HaTh: 3HaTh:
BOJUT - KakuMH COBpe- | - (U3WYECKUE TPHUH- | - TPUHIUNB  JIEUCTBUS
HU3MEpEHHE MEHHBIMU  H3MeE- | [IUMIBI OCHOBHBIX 3KC- | TEXHUYECKUX CPEACTB W3-
OCHOBHBIX PUTEITbHBIMU MIEPUMEHTAIBHBIX BbI- | MEPEHUI, OCHOBBI TECOPUU
3JIEKTpUYE- npuOOpaMu MOXK- | COKOJIOKQJIbHBIX ~ Me€- | IMOTPEITHOCTH U3MEPEHUI
CKHX HO W3ydaTh 3a- | TOJIOB HCCIEIOBaHUs | - MPaBUia BEIOOPA METOIOB
BEJINYHH, JNaHHble (u3nuye- | MaTepUaIOB U CTPYK- | M CPEICTB U3MEPEHUH TIpa-
ONpeACIISIET CKHe CBOMCTBA | Typ, HCHOJB3yEeMbIX B | BIJIA 00paOOTKU pe3yJibTa-
MapaMeTphl U Marepuana HaHO- | GU3MKE U TEXHOJOTHUH | TOB HM3MEPEHUH M OIICHH-
XapakTepu- TEXHOJIOTHH Y | HAHO- U MUKPOCHCTEM | BaHHUS MOTPEIIHOCTEN
CTHUK MHUKPOCUCTEMHOU | YMETh: YMeTh:
3JIEKTpHUYE- TECXHUKHU - HCIOJB30BaTh CO- | - MPABUIILHO BBIOUPATH U
CKHX U VYMern: BPEMEHHBIE U3MEpPU- | IPUMEHSAThH CPEICTBA U3-
AJIEKTPOHHBIX | - BBIOMPATh CO- | TEJIbHBIE pUOOPHI | MEPEHHI - OPTaHU30BBI-
YCTPOWCTB BPEMEHHBIE W3- | I ONPENENICHUS 3a- | BaTh U3MEPUTEIbHBINA JKC-
MEpUTEIIbHBIC JTAHHBIX MTAPAMETPOB U | IEPUMEHT
npuOoOpbI JUIS | XapaKTepUCTUK wu3je- | - 00pabaTbIBaTh U Mpe-
ompeneneHus 3a- | JIhil CTaBJISITh PE3YJbTATHI U3-
JTaHHBIX napa- | Bnagers: MEpPEHUH B COOTBETCTBUU C
METPOB M Xapak- | - HABBIKOM HCHOJIb30- | MPUHIUIIAMH METPOJIOTUH
TEPUCTUK  W3Jie- | BaHUA COBpeMeHHbIX | Bianers (wnu MmeTh onbiT
THi U3MEPUTEIIbHBIX TIPHU- | ACATEIHHOCTH):
Braanets: OOpOB B OMpEEICHHUH | - HABBIKAMU BBIOOpA CO-
- HaBBIKOM BEBI- | 3aJJaHHBIX (u3ude- | BpeMEHHBIX METOJ/IOB KOH-
Oopa COBpeMeH- | CKHX CBOHCTB Mare- | TpOJsl KadecTBa MaTepHa-
HBIX WU3MEPU- | pHUATIOB JIOB ¥ KOMITOHEHTOB HaHO-
TEJIbHBIX METOIUK Y MUKPOCUCTEMHOMN TEXHU-
B ONpENeIICHUU KA
3a/laHHBIX  (U3H- - UHTEpIIpeTaluy JaHHBIX
YEeCKHX CBOMCTB U3MEPUTEIIBHOTO YKCIEPH-
MaTepUaJIOB MEHTa
- HaBBIKAMH CaMOCTOSI-
TEIBHOI'0 UCII0JIb30BaHUS
3aKOHOJIaTEJIbHOW U MpPH-
KJIQJITHOW METPOJIOTUU
OIIK-3/ OIIK-3.2 3HaTh: 3HaTh: 3HaTh:
Havajb- dopmupyer - Ycra"oBileHHbIE | - HaydyHyl0 TEpMHHO- | - YCTAHOBJICHHBIE CTAHAAP-
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HBIN

JIEMOHCTpAIIH-
OHHBIHN
Marepuanl u
MPECTABIISIET
pe3yJIbTaThI
CBOeCH
HCCIIeI0Ba-
TEIILCKOM

eI TETLHOCTH
Ha

HAaYYHBIX
KOH(epeHIIH-
SIX, BO

BpEMs ITpoMe-
KYTOUHBIX

¥ UTOTOBBIX
aTTecTanum

CTaHIapPTHI
opopMIICHHST OT-
4eToB, pedepa-
TOB,  KYpPCOBBIX
pabor

YMeTh:
-opopmisaTe  pa-
OOTBI B COOTBET-
creuu ¢ 'OCT

- Paborars ¢ mo-
HCKOBBIMH  IIJIO-
A KaMu
Bnaners:

- TEKCTOBBIMH
peIakTopaMu

- mporpaMMamu
Ui paboThl  C
MPE3CHTAMSIMH

JIOTHIO
-OcHOBHBIE
(103370451
YMmeTs:

- OOpabaTbiBaTh WH-
(dhopMaruio, MOTy4YeH-
HYI0O U3 pasHbIX uC-
TOYHUKOB.

- OopmisaTe OTUET B
JIOTUYECKON TOCIIEN0-
BaTeJIbHOCTH,  JeJas
aKIEHT Ha TIOJTYy4YCH-
Hble JaHHBIE WK Ha

3aKOHBI

U3BECTHBIE  (hu3mye-
CKH€ 3aKOHBI.
Biagers:

-TpaMOTHOM MHUCh-

MEHHOH M YCTHOU pe-
YBI0

-TeKCTOBBIMH  peJlaK-
TOpaMH H TPOTpaM-
MaMHd Ui paboT ¢
PE3CHTAIHSIMH.

Tl OOPMIICHHSI OTYETOB,
cTareii, pedepaToB u mp.

- (UBHYECKYI0 TEPMHHOJIO-
THIO U PU3NYECKUE 3aKOHBI
- mpaBuwia 0GOPMIICHHS
MPOTOKOJIOB ~ PE3yJIbTaTOB
U3MEPEHUI XapaKTepPUCTUK
CETHETORJIEKTPUKOB U (ep-
POMAarHeTHKOB

- OCHOBHBIC METOJBI arl-
MPOKCUMAIIUK PE3YIbTAaTOB
W3MEHEHUN NPEACTaBIICH-
HBIX B BHUJE Nap 3HAYCHUM
«BO3JICUCTBUE - OTKIIUKY

- BO3MOXXHOCTH TPHUKJIAI-
HOTO NMPUMEHEHHS 3aKOHOB
AJIEKTPUUYCCKUX W MAarHUT-
HBIX SIBJICHUH;

YMmers:
- JWCIIOJIb30BaTh THIIOBBIE
IIpOrpaMMHEIE  IIPOIYKTEI

Uit OOPMIICHUST PE3yJib-
TaTOB M3MEPEHUs XapaKTe-
PUCTUK KOMITIO3UIIMOHHBIX

MaTepHasoB;
- HCIIOJIb30BAaTh THUIIOBBIE
IPOrpaMMHBIE  MPOAYKTHI

JUISL CO3JIaHus TIPEe3EHTalUN
U KOPPEKTHOTO TMpEJCTaB-
JICHUs1 JaHHBIX;

- TIOJIb30BATHCS CIOBAPSIMHU
npoecCHOHANBHBIX  Tep-
MHHOB B OOJIACTH 3aIHChI-
BaIOIIUX TOJOBOK M CYHUTHI-
Batoux [I'MC ceHcopos,
HAaHOTEXHOJOTUU U MHUKPO-
CHCTEMHOUN TEXHHKH;
Bnagets (wm IMeTh OmmbIT
JeSATeTLHOCTH):

- HaBbIKAMHM HANUCAHUA U
odopmiieHus pedeparos;

- HaBBIKAMHU MCIOJIb30Ba-
HUSI ¥ IIUTUPOBAHMS Hay4-
HOW JuUTEepaTypsl u myOu-
Kaluii Npy HaMCaHUU pe-
(epaToB.

- HaBbIKaMu paboThl ¢
yu4eOHBIMU TIOCOOUSMH U
Hay4YHBIMU CTaThsIMU B 00-
JaCTU TMPUMEHEHHS] MarHu-
TORJIEKTpHUECKOro 3Ahdek-
Ta
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7.3 TunoBbie KOHTPOJIbHBIE 32]aHNS WJIN MHbIE MATEPHAJIbI, HEO0X0AUMBbIE ISl
OLICHKM 3HAHWI, YMEHHMI, HABBIKOB U (MJIM) ONbITA 1eATEJbHOCTH, XaPAKTEPU3YIOIIHNX
Tanbl (POPMHUPOBAHUS KOMIIETEHUHI B Mpolecce 0CBOeHHsI 00pa3oBaTeJIbHOM MPO-
rpaMMbl

Tabmuma 7.3 - [lacmopT KOMIUIEKTa OIEHOYHBIX CPEACTB JJI TEKYIEro KOHTPOJIS

YCIICBACMOCTH
Kona xonTposu- oy — Onucanue
No | Pasmen (tema) | pyemoii Komrie- TexHomorus TITKas
/0 | JTUCIUILIMHBI TEHIUU (Uu €€ (dbopMHUpOBaHUA | HAMMEHOBaH NeNe 3aatit OLICHUBaH
4acTH) ue usi
1 2 3 4 5 6 7
1. | Beenenue B | OIIK-1.1 Jlextus, npakrtu- | Cobecenopa- | 1-10 COTJIaCHO
buzuky nu- | OIIK-3.2 yecKkoe 3aHATHE, HUE Tabmn 7.2
AIIEKTPHUYECKON CPC, (3P) Kon- | 1-9
NOJISIPU3ALIUT nmabopaTopHbIe TPOJIBHBIC
paboThI BOITPOCHI K
na0.Nel
2. | Obmee mpen- | OIK-1.1 Jlexms, npaktu- | Kontpoms- | 1-19 COTJIaCHO
craBnenne o | OIIK-3.2 YeCKOe 3aHSATHE, | HBIH OMpoC Tabn 7.2
JURJIEKTPUKAX CPC, Koutpons- | 1-9
nabopatopHas HBIC BOIIPOCHI
pabota K 7126.Ne2
3. | ®usnueckue OIlK-1.1 Jlexuus, mpaktu- | CobecenoBa- | 1-6 COIJIACHO
ocHoBbl mous- | OIIK-1.2 YecKoe 3aHATHE, HHE Tabm 7.2
puzatmu  au- | OIIK-3.2 CPC, Kontponp- | 1-2
AIIEKTPHUKOB nabopatopHas HBIC BOTIPOCHI
pabota K J120.Ne3
4. | Pacuérel moneii | OIIK-1.1 Jlexuus, mpaktu- | CobecenoBa- | 7-12 COTJIaCHO
BHYTpHU - | OIK-1.2 4eCKOe 3aHATHE, HUeE Tabn 7.2
3JIEKTPUKOB OIIK-1.4 CPC, Kontpons- | 3-9
OIIK-3.2 nabopaTopHbIC HbIe Bompock! | 1-10
paboThI K 11a0.Ned
5. | DuekTponpo- OIIK-1.1 Jlexuus, npakTu- Tecr 1 1-27 COTJIACHO
BOJHOCTD, OIIK-1.2 YyecKoe 3aHATHE, Kommone- | 17 Tabm 7.2
anektpuueckass | OIIK-1.4 CPC, P
HBIE BOTIPOCHI | 1-3
npouHocts nu- | OIIK-3.2 nabopaTopHbie < 126 N\e5
AIEKTPUKOB, paboTsI T
JIUDJICKTPUYC- KommokBuym | 1-24
CKHE MOTEpH.
6. | AxtuBHpele gu- | OIIK-1.1 Jlextmsa, npaktu- | Kortpoms- | 13-22 COrjacHo
AIIEKTPUKH OIIK-1.2 4ecKOe 3aHATHE, | HBIM 0Ipoc Tabn 7.2
OIIK-3.2 CPC, KonTpons- | 4-10
naboparopHbie HbIe BOMpockr | 1-7
paboThl K J1a6.Ne6
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IIpumepsbl TUNOBBLIX KOHTPOJbHBIX 3a1aHUil /I IPOBeeHNs TEKYIEro KOH-
TPOJIsl yCIIeBaeMOCTH

1. Tect

1. Kako#i BUuJ XMMHUYECKOM CBSI3U CaMblil IPOYHBIN?
A) KOBaJICHTHas;

B) MonexynsapHas;

C) nonnas;

J1) meTamndeckas.

2. 3a cYeT 4ero, B MEPBYIO OYEPEb, Y MOISIPHONW MOJEKYJbI MOSBUICS JJICKTpUYE-

CKHIT MOMEHT?

A) 3a cyeT cBHra 1eHTpa mMacc;

B) 3a cuer 00pazoBaHMsI XUMUYECKON CBS3U MEXKITYy aTOMaMU;

C) 3a cueT BpallleHUs AIEKTPOHOB;

J1) 3a cueT pa3HeceHUs LIEHTPOB MOJOXKUTEILHOTO U OTPULIATEIILHOTO 3apsI0B;

3.V Kakux BEIIECTB camasl IIUPOKasi «3alpelieHHas 30Ha»?
A) IUAIIEKTPUKH;

B) nonynpoBoiHUKWY;

C) npoBOHUKY;

J1) beppoMarueTuky;

4. Kakas BeIM4KMHA XapaKTEPU3YET NPOLIECC MOAPUALINU?
A) sniekTprueckasi IpOYHOCTb;

B) snekTpuueckoe conpoTUBIIEHUE;

C) nusnekTpuyecKkas MpOHUIIAEMOCTb;

J1) MarHuTHas MPOHUIIAEMOCTb;

5. YUTo noka3bIBa€T OTHOCUTEIIbHAS AUIIIEKTPUUECKAS] IPOHULIAEMOCTh?
A) Ha CKOJIBKO JAMRJIEKTPUK YBEIIMUMUBAET 3apsA]l KOHACHCATOpPA 10 CPABHEHUIO C Ba-

KYyMOM;

JISI;

B) npo3paunocTs MaTepuana;
C) MexaHMYEeCKYI0 BA3KOCTh IO CPABHEHUIO C BAKYYMOM;
J1) 27EKTPUYECKYIO TPOYHOCTH 10 CPABHEHUIO C BAKYYMOM;

6. Uto Takoe nossspuzanus’?
A) 3T0 nepemenieHue 3apsA0B Mo IeCTBUEM MarHUTHOTO TOJIS;
B) 310 ynpyroe cMenieHue CBsI3aHHbBIX 3apsI0B MO JEHCTBUEM 3JIEKTPUYECKOIO MO-

C) »TO HarpaBIEHHOE JIBUKEHNUE EAUHUYHBIX 3apSJA0B B JIEKTPUUECKOM T0JIE;
J1) 3T0 BpallleHHE 3IEKTPOHOB BOKPYT CBOEH OCH B I'PAaBUTALIMIOHHOM I10JIE;

7. Kakoil BuA Moiasipu3alyy NpUCyL] BCEM JUIEKTPUKaM?

17



A) MOHHO-pEeJIaKCallUOHHAS;

B) snexkTpoHHO-penakcalroHHas;
C) snexTpoHHas;

J1) nunosbHas;

8) 8. UeM oTiiMuaeTcs JIEKTPOHHAS U AJICKTPOHHO-PEIAKCAIIMOHHAS TOJISIPU3ALINH?
A) mepBasi XxapakTepHa JUIsl IUAJICKTPUKOB,

B) BTOpast — 17151 MOyNpOBOJHUKOB;

C) nepBasi IPOUCXOIUT C BBIJICTICHUEM CBETA, BTOPAsi — HET;

J1) nepBas MPOUCXOIUT MPAKTUYECKH MTHOBEHHO, BTOPAsl — C 3aJICPKKOM;

E) Hu yeM He oTiMyaroTCA.

2. KUM
1. Beipaxkenue m1s noteniuana Ha ocu aunoist: 1) E; 2) A; 3) B; 4) C; 5) D.
A)

1(+Q) B) 1 p O

D 1 E 1
4T op 4mgg

2 B 4mg) r 4mg) 2

g | =

q):
r

2. YKaXHTE BBIPOKEHUE TSI MOYJISI BEKTOPA HAMPSKEHHOCTH DJICKTPHUYECKOTO MOJIS
JIMITOJIS, TIOMEIIEHHOTO B AMdJIeKTpuieckoit cpene: 1) A; 2) B; 3) C; 4) D; 5) E.

A) E:%q 1+3c0§2(a) D) E = 1 «.#1+351n2((1)
4Tmeper

4mepEr
B) g- L f113c0s2(w) E) p- L Q1%
4nr 4t er
© E:%(Hscosz(a))
4mEgper

3. YKaxuTe BBIpOKECHHE BEKTOpaA HAMPSDKEHHOCTH DJIEKTPUYECKOTO TOJIS JHITOJNS,
oMeIEHHOTO B qudJIekTpuueckon cpene: 1) B; 2) A; 3) C; 4) D; 5) E.

A g b (3 B D) §_1(360
dnggel p 4 3 4nl 4 3
B) g__1 (36OF _p) E) g_ B (¥ P
aneggel 4 r 3 anegg \ 4 3
© §_ 1 (b
anege | 3

4. [Tpy MOMEIICHUH JICKTPUICCKOTO JUTIONS B JICKTPUUIECKOE 1T0JIe B IPOU3BOJIBLHON
OpPHUCHTAIIUH Ha JTUIOJb JCUCTBYIOT CO CTOPOHBI 3JICKTPUUECKOTO IMOJIT MOMEHT Taphl CHII,
HarpaBJICHUE U MOJyJIb KOTOpOTO onpezensieTcs BeipaxkenueM: 1) B; 2) A; 3) C; 4) D; 5) E.

A) M=pE? B) m-[pE] © w-|isg] D) M-pE E) M-pEcosa
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5. IIpu moMenieHnu AMEKTPUIECKOTO U0 B SJICKTPUUECKOE TOJIE OH MPHOOpEeTaeT

MOTCHITHAILHYIO YHEPTHIO, 3aBUCSIIYIO OT OPUEHTAIMH MITONSA M IMOJIsl, KOTOpast ONpe/e-
asietest cootnomenueM: 1) E; 2) A; 3) B; 4) C; 5) D.

A)w==E B) w=—0QE O w-= [Ef)] D) w =pE E) W =—pE

6. DIEKTPUYECKUIA TUITOJIb BO BHEIIHEM OJHOPOIHOM AJIEKTPHUUECKOM I0JI€ 001a1aeT
HanOoIbIIEH MOTEHIIMATLHON dHEpTUEH, Kora: 1) HanmpaBlIeHUE ero TUNOJILHOT0O MOMEHTA
MPOTUBOMOJIOKHO HAMPABICHUIO HAMPSHKEHHOCTH 3JIEKTPUUYECKOTO MOJIst; 2) HalpaBlICHUE
€ro JUMOJbHOTO MOMEHTA COBIIAJIa€T MO HAMPABJICHUIO C HANTPSKEHHOCTHIO AJIEKTPUUECKO-
ro mojsi; 3) HampapJICHUE €ro AUMNOJBHOTO MOMEHTA MEPENeHIUKYJISPHO HAIpPaBICHUIO
HaMpPsHKEHHOCTH JIEKTPUUECKOTO T0J1s; 4) HanpaBIeHUE €ro JUMOILHOIO0 MOMEHTA JICKUT
Ha SKBUIMOTEHIIMAIBHON MMOBEPXHOCTU JICKTPUUECKOTO TIOJISA; 5S) HAMpPaBIEHUE €T0 JUMOJb-
HOTO MOMEHTA COBIIQ/IA€T C HAIMIPaBJICHUEM YOBUIN MOTEHIMATA DJIEKTPUIECKOTO TOJIS.

7. DIEeKTPpUUYECKHUM TUTIO0JIh BO BHEIIIHEM OJHOPOJIHOM AJIEKTPUUECKOM I0JIe 001a1aet
HanMOOJIbIIEH MOTEHIIMATLHON SHEpTrUeH, Koraa: 1) HampaBiIeHHe ero AUMoJIbHOTO MOMEHTA
COBMAJACT IO HAMPABIEHUIO C HAMPSHKEHHOCTBIO AJIEKTPUYECKOTO IMOJIs; 2) HalpaBiIeHUE
€ro JUMOJIBHOTO MOMEHTAa MPOTUBOIIOJIOKHO HAIMPABICHUIO HANPSHKEHHOCTH SJIEKTpHYE-
CKOTO MOJIs; 3) HaMpaBJICHUE €r0 AUMOJBHOI0O MOMEHTA TMepeNeHIUKYIISIPHO HAMPaBICHUIO
HaMpsHKEHHOCTH DJIEKTPUYECKOTO MMOJIst; 4) HanmpaBieHUE €ro IUMOJIbHOI0 MOMEHTA JICKUT
Ha SKBUMNOTEHIIMATBLHON MOBEPXHOCTHU JICKTPUUECKOTO MOJISL; 5) HAMPABICHUE €ro JAUMOJb-
HOT'O MOMEHTA COBIIQ/Ia€T C HAIIPaBJICHUEM POCTa MOTEHLIHAAIIA JIEKTPUYECKOTO MOJIS.

8. ITpu moMemeHuu EKTPUUECKOro JAUIMOJS B HEOJHOPOJHOE 3JEKTPUUYECKOE T10JIe
oH: 1) moBepHETCS Tak, 4TO OyAET BTSITUBACTCA B 00JIaCTh, I/I€ HAMPSIKEHHOCTD AJICKTPUY €-
CKOTO 1oJisi 00JIbIIIE; 2) BRITAIKMUBAETCS U3 00J1aCTH 00JIee CUIIBHOTO 3JIEKTPUUYECKOTO OIS,
3) HauMHaeT BpalIaThCsl C MOCTOSHHOW YTJIOBOW CKOPOCTHIO; 4) TTOBOPAYMBAETCS MEPIICH-
JTUKYJSIPHO HANpPaBJICHUIO HA 00JIacTh 00Jee CUIBHOTO DJIEKTPUUYECKOTO TOJIS;, 5) 3apsibl
JTUTIOJISE HAYMHAIOT KOJIEOAThCS BJOJIb OCH JTUTIOJS.

9. Ecnu B341h cuctemy u3 N 3aps/ioB, TO JUIMOJbHBIN 3JIEKTPUYECKUNA MOMEHT CH-
ctembl onpezensercs kak: 1) C; 2) A; 3) B; 4) D; 5) E.

A) . N B) . N o . N . D) . N . E . N
) P= 24qiPj ) P=7 2.4iTi ) P = 2.4l ) p=2qiE ) p=E2q;
i=1 TEQ =1 i=1 i=1 i=1

10. PacmonoxuTe CUCTEMBI 3aps/I0OB B MOPsIAKE YObIBaHUS MOTSHITMANIA UX JICKTPHU-
YECKOro noJisi: 1) MOHOMOJIb, TUTIOJIb, KBAJPYIIOJb, OKTYIIOJb; 2) TUIO0JIb, MOHOIOJIb, OKTY-
M0JIb, KBAJIPYIOJb; 3) OKTYNOJb, KBAAPYIOJIb, IUNOIb, MOHOIOMIb; 4) KBaJApPYMHOJb, OKTY-
110J1b, MOHOTIOJIb, IUIOJb; 5) MOHOIOb, OKTYIIOJIb, JIUIOJb, KBAJPYIIOJb.

11. BEIYMCAUTh 3JIEKTPUYECKUA MOMEHT p AUNOJIA, eciu ero 3apsaa Q= 10 uKu, me-
yo L=0,5 cm: 1) 50 uKnm; 2) 50 mKim; 3) 10 u1Km; 4) 10 MK 5) 20 oK.

12. Paccrosinue | mexnay 3apsaamu Q= 3,2 uKn nqunons pasHo 12 cM. Halitu Hanpsi-
KEHHOCTh E M moTeHuuan ¢ mnois CO3AaHHOTO JIUIOJEM B TOUYKE, YAAJIEHHOW Ha I = § CM
KaK OT [IEPBOT0, TaK U OT BTOPOTO 3apsia:

1) 6,75 kB/m, 0 B; 2) 5 kB/m, 10 B; 3) 20 kB/m, 15 MB; 4) 20 kB/m, 0 B; 5) 20 B/m,
15 B.
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13. Junons c snextpudeckum moMeHToM p=0,12 HKn*m 0o0pa3zoBaH nBymsi TOYed-
HbiMu 3apsaamu Q= 1 HKn. Haiitu HanpspkeHHOCTh E ¥ moTeHIIHan ¢ 3JIeKTPUYeCcKOro mo-
751 B Toukax A u B, Haxoasmuxcst Ha paccTosSHUM T = 8 ¢cM oT 1ieHTpa gunoss: 1) Ex = 1,08
kB/M; oo = 0 B; Eg = 22 kB/M; g = 386 B; 2) EA = 5,6 xB/m; ¢o = 10 B; Eg = 32 xB/™m; ¢B
=500 B; 3) Eo = 15,8 kB/M; ¢ = 0 B; Eg =72 kB/m; @g = 156 B; 4) EA = 30xB/M; ¢ = 0 B;
Ez =32 xkB/M; og = 500 B; 5) Epo =76 kB/M; o = 20 B; Eg = 32 xB/m; g = 500 B.

14. Cs3b IMMOBCPXHOCTHBIX CBA3AHHBIX 3apAJ0B JUIJICKTPHUKA C HAIIPSIKCHHOCTBIO

BHEITHETO 3JICKTPHYECKOTO TIOJIS M IOJISIPU30BaHHOCTHIO 3a/1aéTCs BhIpaxkeHHeM: 1) A; 2)
B; 3)C;4)D;5)E.

A) o' ==ggE, B) o' ==E, ¢) o'=E,/(2gyg) D) o' =4ngyE, E)o' =E,

15. [l TpaHuIbl IBYX AUAJICKTPUKOB coxXpaHseTcs paBeHCTBO: 1) B; 2) A; 3) C; 4)
D; 5) E.

A) Ep=Ez, B Eir=Ey; O Dy=Dy D) Pi=Py E) E; =E,

16. Keiic-3a0aua: OueHUTE BENUYHMHY TEMIIepaTypHOro Apeida Nbe30KepaMUuKu
ckanepa ACM pnunoit 0,8 ¢M IpU YBENMYEHUHN €TO TEMIIEPATYpPhl B IPOLIECCE CKAHUPOBa-
HUS, 32 CYET AUCCUNAMK 3Hepruu npu aegopmanuu, Ha 1,5 K. Cuurarte, 4T0 CkaHep u3ro-
TOBJIeH U3 mbhe3okepaMuku [[TC—19 ¢ temmnepaTypHbiM KO3 PUITMEHTOM JHHEHHOTO pac-
mmpennst 2 - 10° K™,

3aoanue omkpvimozo muna:
B kakux ycrnoBUsX NpUMEHEHHUE EMKOCTHBIX JATYUKOB OINpPE/EICHUS PealbHOTO MO-
JIOKEHUS KAaHTUJIEBEPA ONIPaBIAHO?

3aoanue na 8v100p:

IImeyom auronst Ha3bIBAIOT:

1) BeKTOp HaMpaBJICHHBIM OT OTPUIATEIBHOrO 3apsijia JUIOIS K MOJOXKUTEILHOMY,
MOJIyJIb KOTOPOTO PAaBEH PACCTOSHUIO MEXKAY 3aps/IaMH JTUTIONS; 2) pacCTOSIHUE MEXIY 3a-
pAlaMu CUCTEMBI; 3) BEKTOP HAIIPaBJICHHBIN OT OTPHUIIATEILHOTO 3apsia U0 K MOJIO0XK -
TE€JILHOMY, MOJIyJIb KOTOPOT'O PABEH PACCTOSIHUIO MEXKY 3apsaMH JTUIONs; 4) BEKTOPHYIO
BEJIMYMHY, COCIMHSIONIYI0 HaYajJ0 KOOPAUHAT U TOYKY B KOTOPOW ONPEAEISAIOTCA XapaKTe-
PUCTHKU TOJISA; 5) BEKTOPHYIO BEJIMUKMHY, HAMIPABICHHYIO OT LIEHTpa JAUIMOJIS K paccMaTp U-
BaeMOI TOYKE MOJIs.
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Keiic-3a0aua:

[Tpu uccnenoBannn Ha POM Meramumueckoro oopasiia MmoJUpPOBAHHOTO B 3TOKCHUI-
HOM CMOJIe, KaK HaIlOJIHHUTEINIE, N300pakeHHe 00JIacTH Ha TTOBEPXHOCTH O0Opa3lia HauYMHACT
wielTh. Hatimure oTrBer - mouemy? Kak pemmrth mpodieMy M MOJydduTh YETKOE U300paxkKe-
HUe o0pasia B SITOKCHUTHON CMOJIE.

3. CobOecenoBanue

1. Panmonann3oBaHHOE IPEACTABICHUE HANPSIKEHHOCTH W ITOTEHLIHANIA DJIEKTpUYe-
ckoro noJis. [IpuHiun cynnepno3unum.

2. Pabota 351eKTpuYecKoro moJist ¥ €€ CBsI3b C TOTCHITHAJIOM.

3. DHeprus B3auMOJICUCTBUSI CUCTEMBI 3apsiIO0B.

4. CBs3b HAPSHKEHHOCTH JIEKTPUUECKOTO MOJIsA ¢ noTeHuuanom. [lonstue rpaauen-
Ta. [ paiueHT noTeHmana 3JIeKTPUIECKOro MOJIs [0 HAIIPABIICHHUIO.

5. IloHsaTue anexkrpuueckoro aumnoiist. Pacyér moreHunana U HanpsLKEHHOCTU AJICK-
TPUYECKOTO TOJISI JUMOJS B MOJSIPHOM cucteMe KoopauHat. OOlee BbIpakKeHHE ISt
HaNpsHKEHHOCTH AJIEKTPUYECKOTO TT0JISI B BEKTOPHOM BHJIE.

6. Pacuér MexaHnueckoro MOMEHTa U MOTCHIIMAIILHON YHEPTUU JAUIONS B OJHOPOI-
HOM JJIEKTPUYECKOM II0JIE.

7. Pacyér cui neHCTBYIOIIUX HA JUIIONb B HEOJHOPOJHOM CHUMMETPUYHOM DIICKTPHU-
YECKOM MOJIE.

8. Pacu€T anexTpuyecKoro nmosst Juisi CUCTEMBI 3apsAa0B. MOHOIONB, KBAAPYIIOib, OK-
TYIOJIb U MYJIBTUIIONS N-TO TOPSIAKA.

9. Ilonarne nuAnEKTpUKOB. [loJApHBIE M HEMOJSAPHBIE NUAJIEKTPUKU. JIMIOJBHBINA
JJIEKTPUYECKUNA MOMEHT MOJIEKYJbl. He3aBUCHMOCTh TUIIOJBHOIO MOMEHTA MOJEKYJBI OT
BBIOOpA OT BBIOOpA CUCTEMBI KOOPAMHAT.

10. Pacdet noTeHIIMANBHON YHEPTUHA MOJIEKYJIbI BO BHEIITHEM 3JIEKTPUUYECKOM MOJIE.

11. Ionstpu3yeMoCTh MOJIEKYJIbl. YOPYTUU U )KECTKUN AUMNOJIb. JUTOIbHBI MOMEHT
eIMHUIIBI 00beMa TUIICKTPHUKA.

12. ITonsipu30BaHHOCTh B U30TPONHBIX U AHU30TPOMHBIX AUAJIEKTPUKAX. J{U3IIEKTpU-
YyecKast BOCTIIPUMMYHUBOCTD. TE€H30p AUAIEKTPUUYECKON BOCIIPUUMYNBOCTH.

13. DnekTpuueckoe mnojae BHyTPHU JUANEKTPUKA. MHUKPOCKONTMYECKOE U MAKPOCKOIIH-
yeckoe noJje. Jlejrenue Ha CTOpPOHHHE U CBS3aHHBIE 3apsi/Ibl.

14. CBs3b MOBEPXHOCTHBIX CBS3aHHBIX 3apsA0B IUAJICKTPUKA C HANPS)KEHHOCTHIO
BHEIIHETO AJIEKTPUYECKOTO TOJISI ¥ TOJIIPU30BAHHOCTBIO.

15. BeiBoa BbIpakKeHHs Jis1 CBSI3aHHBIX OOBEMHBIX 3apsiIOB C UCIOJIb30BAaHUEM TEO-
pembl Octporpanackoro-I'aycca. ICTOKM M CTOKH MOJIL BEKTOPA HNOJIIPU30BAHHOCTH.

16. BeiBoJ BbIpa)keHHUs CBA3BIBAIOLIETO OOBEMHYIO TNIOTHOCTD 3apsjia C IPaIUEHTOM
JOUBJIEKTPUYECKON BOCIPUMMYNBOCTH U INIOTHOCTBIO CTOPOHHHUX 3apsI/IOB.

17. BBeneHue MOHATHS BEKTOPA SJIEKTPUUECKOTO CMENIEHUs (3JEKTPUUECKON UHTY K-
uun). OTHOCUTEINIbHAS AUAICKTPUUYECKAS] IPOHUIIAEMOCTD JUAJIEKTPHUKA.

18. Teopema I'aycca B nmuddepeHnuaibHON U WHTETpAIbHONW (popMe Il BEKTopa
AIEKTPUYECKON UHIYKIUH.

19. ®usnueckuil CMBICI BEKTOpA 3JIEKTPUUYECKON HHAYKLMH U AUDIEKTPUUYECKON
MIPOHUILIAEMOCTH HA IPUMEPE NOJISI BHYTPH INIOCKOU JTUSIICKTPUUECKOM TIJIACTUHBI.
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20. PacyeT 3J1eKTpUYECKOro MOJsi BHYTPU JUAJIEKTPUKA B BUJIE IIAPOBOTO CIIOS.

21. Ilpumenenne teopeMbl CTokca U TeopeMbl ['aycca il MONMy4YEeHHUs YCIOBUM U3-
MEHEHHSI BEKTOpAa HANPSHKEHHOCTU Y MHIAYKLIHUM 3JIEKTPUYECKOIO IMOJS HAa TPaHULE ABYX
JBJIEKTPUKOB.

22. OpueHTalMOHHBIA AUMNOJBHBII MOMEHT MOJEKYJbl. BBIBOJ OpHUEHTALIMOHHOM
HHEPTUU MOJIEKYJBl ¢ COOCTBEHHBIM JAUMOJIBHBIM MOMEHTOM BO BHEIIHEM 3JIEKTPUUYECKOM
ToJIe.

23. BeBoa nehopManMoOHHON SHEPTHH MOJICKYJIBI B dJeKTpudeckoM modie. Jledop-
MallMOHHAsl aTOMHAsI U 3JICKTPOHHAS MOJSPU3YeMOCTh. [1onHast SHEpTUs MOJIEKYJIbI B JIEK-
TPUYECKOM IOJIE.

24. BeiBoa (1o Jlebaro) cBSI3U OPUEHTALMOHHOW MOISPU3YEMOCTU MOJEKYJIbI C TEM-
nepatypoil. COOTHOIIIEHHE MOJIIpU3yeMOoCTel (OpUEHTAIIMOHHOM, aTOMHOM U 3JIEKTPOHHOM)
U COOTBETCTBYIOIIUX JTUMOJIBLHBIX MOMEHTOM (C COOCTBEHHBIM JUMOJBbHBIM MOMEHTOM MO-
JICKYJIBI).

4. KoHTpOJIBHBIE BONPOCHI 1/ J1a0. paod.

1. TlonsTHe MEKTPUYECKOTO AUMOisA. Pacy€T moTeHnumana u HanpsKEHHOCTH DJIEK-
TPUYECKOTO MOJISA IUIIOJIS B MOJSIPHON CUCTEME KOOPJINHAT.

2. OO01ee BeIpaxeHUE ISl HATPSHKEHHOCTH AJIEKTPUUECKOTO TOJIsi B BEKTOPHOM BH-
Ie.

3. OOBsCHUTE 0COOCHHOCTH DJICKTPOHHON YIPYTOW TOJISIPU3AITIH.

4. OcoOeHHOCTH HOHHOW MOJISPU3aLUU.

5. Pacu€r MexaHMuecKOro MOMEHTa U MOTEHI[MAILHON SHEPTUU IO B OJHOPOI-
HOM 3JICKTPUYECKOM MOJIE.

6. Pacu€r cwi nedcTBYIONMX HA AWIONIL B HEOJHOPOJHOM CHMMETPHYHOM DJICK-
TPUYECKOM IIOJIE.

7. Pacd€r >1eKTpUYEeCcKOro Mojs JJIsi CUCTEMBbI 3apsaoB. MOHOMOJIb, KBAJIPYyMHOJb,
OKTYIOJIb U MYJIbTUIIOJIS N-T'O MOPSJIKA.

8. OpueHTallMOHHAS MOJSPU3YEMOCTH B Ta3ax, )KUJIKOCTAX U TBEPJBIX TeaX.

9. OObsicHUTE pa3Iu4Msl MEXKIY CTATUYECKON TUAIEKTPUUECKONW MPOHUIIAEMOCTHIO
U JUAJIEKTPUYECKON MPOHUIIAEMOCTBIO TPU BBICOKMX YaCTOTaXx.

10. Pacckaxxute METONIMKY OMpPENETICHUS TUIICKTPUIECKON MPOHUIIAEMOCTH TI0 W3-
MEPEHHUIO EMKOCTH MOCTOBBIM METOJIOM EMKOCTH.

[ToJTHOCTBIO OLIEHOYHBIE MAaTE€pUANIbl U OLIEHOYHBIE CPEICTBA JJIS MPOBEICHUS TEKY-
1IET0 KOHTPOJIA YCIIEBAEMOCTH NIPEACTABIEHBI B Y MM 110 IUCIUILIMHE.

Tunossble 3a1aHuA I IPOBEACHHUS MPOMEKYTOYHOM ATTECTALMU 00yYAIOLIHUCS

Ipomesicymounas ammecmayus TO TUCLUILUIMHE MPOBOAUTCA B (hopMe 3K3aMeHa.
DK3aMeH NMPOBOIUTCS B BUJI€ OJIAHKOBOT'O M/MIJIM KOMIIBIOTEPHOT'O TECTUPOBAHUSI.

JUIsl TECTUPOBAHUS KCIIONB3YIOTCS KOHTPOJIbHO-U3MepHTeENbHbIE MaTepuaibl (KMM)
— BOIIPOCHI W 3aJIaHUs B TECTOBOU (opMe, cocTaBisitomue 0aHk TectoBbiX 3amanuii (bT3)
10 IUCUUIIMHE, YTBEPKIACHHBIM B YCTAHOBICHHOM B YHUBEPCUTETE MOPAJIKE.
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[IpoBepsieMbIMU Ha TPOMEKYTOUYHOM ATTECTALUM DJIEMEHTAMU COAECPKAHUS SIBIIIOT-
Cs TEMbI IUCLUIUIMHBI, YKa3aHHbIE B pasjeiie 4 HacTodAllel mporpaMmbl. Bee TeMbl v Clin-
winHbl oTpakeHsl B KUM B paBHbIx nomsix (%). BT3 Bkitouaer B ce6s He menee 100 3ana-
HUM U nocTostHHO nonosHseTcs. bT3 xpanurcs Ha OyMakHOM HocuTelne B coctae YMM u
anekTpoHHOM Bujae B DMOC yHHBepcUTeTa.

J1J1st IpOBEPKYU 3HAHUL UCTIONB3YIOTCS BOIPOCHI U 33JIlaHUs B Pa3IMUHBIX (hopmax:

— 3aKpbITOH (C BHIOOPOM OJIHOTO MJIM HECKOJIbKUX MPABUIILHBIX OTBETOB),

—  OTKpBITOM (HE0OXOAUMO BIKCATh MPaBUIILHBINA OTBET),

— Ha yCTaHOBJIEHHUE MPABUIBHOM MOCIEA0BATEILHOCTH,

— Ha YCTaHOBJICHUE COOTBETCTBHSI.

Vmenus, nasviku (unu onvim OdesamenvHocmu) u Komnemenyuu TPOBEPSAIOTCS C MO-
MOIIBI0 KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3a7a4 (CUTYaIllMOHHBIX, MPOU3BOJACTBEHHBIX
WM KEWCOBOr0 XapakTepa) M Pa3IMuHOrO0 BHUAA KOHCTPYKTOpPOB. Bce 3amgaum SBISIIOTCS
MHOT0XOJ0BbIMU. HekoTophIe 3a1aun, MpoBepsrONue YpOBEeHb CPOPMUPOBAHHOCTH KOMITE-
TEHIMU, ABISOTCS MHOTOBapUAaHTHBIMU. HacTh YMEHHI, HABBIKOB U KOMIIETCHIIUN MPSIMO
HE OoTpakeHa B (OpPMYJHUPOBKAX 3a7ad, HO OHU MOTYT OBITh MPOSIBICHBI 00YyYaIOIIUMUCS
MIPU UX PEILICHUH.

B xaxneiii Bapuant KM BKitouaroTcsa 3aJaHus MO0 KaXIOMYy MPOBEPSIEMOMY 3Jie-
MEHTY COJIep>KaHHs BO BCEX MEPEUYUCICHHBIX BhIIIEe OpMax U Pa3HOTO YPOBHS CIIOKHOCTH.
Takoit popmar KM mno3BosisieT 00bEKTUBHO ONPEIETUTh KAUECTBO OCBOCHHS 00YyYarolu-
MHUCS OCHOBHBIX 3JIEMEHTOB COJCpKaHUS IUCUUIUIMHBI U YPOBEHb CPOPMUPOBAHHOCTH
KOMIICTCHIMH.

[ToTHOCTBIO OLIEHOYHBIE MATEPHUAJIbl U OLEHOYHBIE CPEACTBA JJIS IIPOBEICHUS IIPO-
MEXYTOYHOM aTTeCcTalluy 00yJaronuxcs npecTaBieHsl B Y MM 1o AUCIUIUTMHE.

7.4 MeToan4yecKkue MaTepuaJibl, onmpeaejsiloniue Mmpoueaypbl OCHUBAHUS 3HA-
HHH, YMEHHH, HABBIKOB U (MJIM) ONBITA AeATEJIHLHOCTH, XaPAaKTEePU3YHIUUX ITAIbI
(popmMupoBaHus KOMIIETEHIUI

[Tponeaypbl OlleHMBaHUS 3HAHUMN, YMEHUM, HABHIKOB U (WJIM) OMBITA JIEATEIIHLHOCTH,
XapaKTepU3yIOIIUX 3Tanbl (POPMHUPOBAHUS KOMIETEHIUNA, PErYIUPYIOTCS CIIECIYIOIUMHI
HOPMATHUBHBIMHM aKTaMH YHUBEPCUTETA:

— nonoxenue I1 02.016 «O GamIbHO-PEUTUHTOBON CHUCTEME OIEHUBAHUS Pe3yiIbTa-
TOB OOYYEHUS MO AUCIUIUIMHAM (MOIYJISIM) U MPAKTHKAM MPU OCBOCHHUH O0YYaIOIIHMMHUCS
00pazoBaTeNbHBIX TPOTPAMMY;

— METOJMYECKUE yKa3aHWs, UCIIOJIb3yeMble B 00pa30BaTeIbLHOM MPOIECCe, YKa3aH-
HBIE B CIIUCKE JTUTEPaTypHI.

st mexkywe2o konmponsa ycnesaemocmu 10 TUCUMIUIMHE B paMKax JEHUCTBYIOIIEH B
YHUBEPCUTETE 0aTbHO-PEUTUHTOBOM CUCTEMbI IPUMEHSETCS CIASAYIONTUN MOPSI0K HAYH C-
JeHus1 OaJIoB:
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Tabmuua 7.4 — Iopsinok HaunciieHus 0amioB B pamkax bPC

MuHuMaNbHbIH Oat MaxkcuManbHBIN OaT
dopma KOHTPOJIS
Oan npuMeYaHue Oan npuMeYaHue
2 3 4 5
1 3 Brimosaun
3aaHus BBIOJHEHBI,

U «amuTi. OTBETUI
Ha TPU KOHTPOJIBHBIX
BOMpoca K Jiad. pabore

JlaGopaTtopHas padota Ne 1 MOATOTOBJICHBI OTYETHI,
HO «HE 3aIUTHI»

3 Beimonaun

u «3amuTin. OTBEeTHI
Ha TPH KOHTPOJIbHBIX

BOITpOCa K J1a0. paboTe

3aaHus BEIIIOJIHCHBI,
JlabGopaTtopHas padorta Ne 2 MOJITOTOBJICHBI OTYETHI,
HO «HE 3allUTUI»

3 Brmommann

U <«3amuTtun». OTBETHI
Ha TPU KOHTPOJIbHBIX

BOITpOca K J1a0. paboTe

3aaHus BHIITOJIHCHEI,
JIaboparopHast pabota Ne 3 MMOAITOTOBJICHBI OTYETHI,
HO «HE 3aIUTHID

1 3 Brimosnaun
Beimosaun U «3amuTi. OTBETHIT
JIaboparopHast pabota Ne 4 ’ -
HO «HE 3aIIUTHI» Ha TPH KOHTPOJIbHBIX
BOIpoca K Jiad. pabote
1 3 Brimosnaun
3a/1aHus BHITIOJIHEHBI,

1 «camuTi. OTBETHIT
Ha TPU KOHTPOJIbHBIX
BOIIpoca K J1ad. pabote

JlaGopaTopHas padota Ne 5 MOJITOTOBJICHBI OTYETHI,
HO «HE 3aIUTHI

3 Beimonaaun

U «GamuTun. OTBeTHI
Ha TPU KOHTPOJIbHBIX
BOMpoca K J1ab. pabore

3aaHus BEIITOJIHCHEI,
JIaGoparophas padota Ne 6 MIOATOTOBJIEHBI OTYETHI,
HO «HE 3aIIUTHID)

1 Brimonnuin, goist 3 Beimonaun, goss mpa-
[TpakTiaeckoe 3ausTue Ne 1 MIPABWIBHBIX OTBETOB BWJIbHBIX OTBETOB 00-
Mernee 50% nee 50%
1 Breimonaun, momns 3 Beimonuun, qomns npa-
[TpakTuueckoe 3ansaTue Ne 2 MIPaBUJIbHBIX OTBETOB BHJIBHBIX OTBETOB 00-
Mernee 50% nee 50%
1 Brimonnui, goinst 3 Beimonaun, goss mpa-
[IpakTuueckoe 3anstue Ne 3 MIPABWIBHBIX OTBETOB BWJIHHBIX OTBETOB 00-
MeHee 50% aee 50%
1 Brinmomaun, gons 3 Beimonuwni, nons npa-
[TpakTudeckoe 3austue Ne 4 MIPaBWIIBHBIX OTBETOB BWJIHHBIX OTBETOB 00-
Meree 50% aee 50%
1 Brimonam, noms 3 Beimonawn, goss mpa-
[TpakTuueckoe 3ansTue Ne 5 MIPaBUIIbHBIX OTBETOB BHJIBHBIX OTBETOB 00-
Menee 50% nee 50%
2 Brimmonam, moms 4 Beimomawn, qoss mpa-
IIpaktnueckoe 3ansatue Ne 6 NIPaBUJIbHBIX OTBETOB BUJIbHBIX OTBETOB 00-
Mernee 50% nee 50%
Breimonaun, momns Beimonuun, qomns npa-
Tecr 1 2 IIPaBUWJIbHBIX OTBETOB 4 BUJIBHBIX OTBETOB 00-
Menee 50% nee 50%
CPC 6 10
Hroro 24 48
ITocemaemocTh 0 16
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DK3aMeH 0 36
Hroro 24 100

s npomedsxcymounou ammecmayuu o6y4aroujuxcs, IpoOBOAUMON B BUJI€ TECTHPOBA-
HUSI, UCTIOJIB3YETCS CIEAYIONIasi METOANKA OLICHUBAHUS 3HAHUM, YMEHHUM, HAaBBIKOB U (WJIH)
ombITa AesTenbHOCTU. B kaxxoM Bapuante KM —16 3aganuii (15 BonpocoB u ojHa 3aj1a-
qa).

Kaxx1ib1i1 BepHBIN OTBET OLICHUBAETCS CIIEAYIOIIUM 00pa3oM:

— 3aJlaHKe B 3aKpbITON (popme —2 Oaa,

— 3aJlaHue B OTKPBITOH popme — 2 Garia,

— 3aJ]aHUE Ha YCTAHOBJICHUE MPABIIIBHON MTOCIIEIOBATEIHPHOCTH — 2 Oajia,

— 3ajJlaHue Ha YCTAaHOBJICHHE COOTBETCTBUA — 2 Oasuia,

— pelIeHre KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a1aun — 6 0aJjIoB.

MakcuMalibHOE KOJIMUECTBO OAJIJIOB 3a TeCTHUpOoBaHue —36 0asioB.

8 IlepeyeHb OCHOBHOM M IONOJTHUTEILHON YU4eOHOI JIMTEepaTyphbl, HE0OOX0TUMOM
JJIS OCBOCHMS U CIUILINHBI

8.1 OcHoBHast yueOHas1 iuTeparypa

1. IlonnaBko, FO. M. ®u3uka aKTUBHBIX JUAINIEKTPUKOB [DIEKTPOHHBIN pecypc] :
yuebnoe nocodue / k0. M. [Tomnasko, JI. I1. IlepeBep3ena, U. I1. Paesckuii ; denepanbHoe
areHTcTBO No oOpazoBanuto Poccuiickoit denepannu, denepaabHoe TocyaapcTBEHHOE 00-
pa3oBaTeIbLHOE YUPEKICHUE BBICIIETO MpodeccuoHanbHoro odopazopanus "FOxubiil dene-
panbHbIid yHUBepcuTeT" ; moj pen. B. I1. Caxuenko. - PoctoB-#//1 : MU3aatensctBo KOxHOTO
dbenepanpHoro  yHuBepcutera, 2009. - 480 c. - Pexmm  goctyma
http: //biblioclub.ru/index.php?page=book&id=240943

2. ®unsak, M. M. OcHoBHBIC (HU3UYECKHE TPOIECCHI B IIPOBOJIHMKAX, MOIYIPOBOI-
HUKAX M JUAJICKTpUKaAX [DIEKTPOHHBIN pecypc] : yuebHoe nmocodue / M. M. Ounsik ; Mu-
HUCTEPCTBO oOpazoBaHus W Hayku Poccuiickoit denepannu. - OpenOypr : OI'Y, 2015. -
134 c. - Pexxum noctymna : http:  //biblioclub.ru/index.php?page=book&id=438992

8.2 JlonmosiHuTEILHAS yUueOHAasl JIUTEPATYPA

3. KopooGeiinnkos, C. M. Dnektpodusnueckue mporecchl B ra3000pa3HbIX, KUJIKUX U
TBEPIBbIX audeKkTpukax. [Iporecchl B )XKUAKOCTAX [DIEKTPOHHBIN pecypc] : yueOHoe moco-
oue / C. M. Kopob6eitnukoB. - HoBocubupck : HI'TY, 2010. - 116 c. - Pexxum nocryna :
http: //biblioclub.ru/index.php?page=book&id=228970

4. T'yproB, B. A. ®u3uka TBEpIOro Tejia Al UHKEHEPOB [DIEKTPOHHBIN pecypc] :
yaeoHnoe mocobue / B. A.Typros, P. H. Ocaynenko ; nayu. pen. JI. A. Anemmna. - 2-¢
u3a., ucnp. m gom. - M. : Texnocdepa, 2012. - 560 c. - Pexum ngocryna
http: //biblioclub.ru/index.php?page=book&id=233466

8.3 IlepevyeHb MeTOAMYECKUX YKAZAHUM
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MY-1 ®usnka AUIEKTPUKOB [DIJIEKTPOHHBIN pecypc]: METOAMYECKUE YKa3aHHs K
BBITIOJTHEHUIO JIA0OPATOPHBIX paldOT MJid CTYACHTOB HampaBieHUs MoArotoBku 28.03.01
«HanorexHomorun 1 MuUKpocucteMHasi TexHuka» / coct.. A. B. Kyspko, A. E. Ky3bko;
FOro-3am. roc. yu-T. — Kypck: FO31'Y, 2017. — 63 c.

MY-2 Ousnka AUSICKTPUKOB [DIEKTPOHHBIA pecypc]: METOIUYECKHE YKa3aHHs K
BBIIIOJIHEHUIO MPAKTUYECKUX padOT I CTYAEHTOB HampaBiieHus noArotoBku 28.03.01
«HanorexHomornn u MUKpocucTeMHas TexHuka» / cocT.. A. B. Kys3pko, A. E. Ky3bko;
FOro-3am. roc. ya-T. — Kypck: FO31'Y, 2017. — 31 c.

MY-3 ®uznka IUAIEKTPUKOB [DJIEKTPOHHBINM pecypc]: METOAMYECKHEe pPEeKOMEH[a-
WU JUTSI CAMOCTOSITEIIbHOM paboThl CTYIEHTOB HampariaeHus: noarotorku 28.03.01 «Hano-
TEXHOJIOTUU U MUKpOCUCTeMHas TexHuka»/ cocT.: A. B. Ky3sko, A. E. Ky3sko; FOro-3am.
roc. yH-T. — Kypck: I03I'Y, 2017. - 23 c.

8.4 /Ipyrue yueOHO-MeTOAMYECKUE MATEPHAJIBI

OmpaCJZQGble HAY4YHO-MeXHU4YeCcKue JHCcypHailvl 6 oubruomexe YHUBsepcumema.
Hanomexnonocuu: HayKa U IIPOU3BOJACTBO.

basvl 0annwvlx, uHphOpMayuoHHO-Cnpagoutsie U NOUCKOBbLE CUCTNEMDbL.

1. http://biblioclub.ru - a3nexTpoHHO-O0MOIMOTEYHAS CHCTEMA;

2. www.informika.ru - denepanbnbiit nopran «Poccuiickoe o6pa3oBaHuey;

3. http://thesaurus.rusnano.com - MeXaUCIUIUIMHAPHOE 00ydYeHHe B cepe HaHOTEX-
HOJIOTHI;

4. http://elibrary.ru/defaultx.asp - mHayunas snekTponHas ouonmoteka «Elibraryy;

5. www.diss.rsl.ru - anexTponHast OMOIMOTEKA TUCCEPTAIINMT;

6. http://www1.fips.ru - nareatno-uHGopManmonubie mpoaykTel GUIIC;

7. https://www.scopus.com/freelookup/form/author.uri - caiit mist noucka myOnuka-
LM B SCOpUS.

Haznaouvie nocobusi:
1. O6pa31bl TUAIEKTPUKOB ¥ KOHICHCATOPOB.

2. I3smeputenbHbIC SIMCUKH.
3. O06pa3sib! ams 1abopatopHbIX padboT (nepxkarenu st POM u T.1.).

Ilnakamu:
1. CxaHupyroiue 3J1eMEeHThI 30HI0BBIX MUKPOCKOTIOB
2. IIpe30cKkaHepbl U HEAOCTATKU
3. TyHHEeNbHBIN TOK 30H/1-TIOBEPXHOCTh
4. Cucrema oOpaTHOM CBSI3H
5. DnektpocuioBas MUkpockonus (ICM)
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6. Advanced X-Ray Solutions (QHeprusi akTHBallu¥ aTOMOB IEPHOINIECKON CH-
CTEMBI U SHEPTUS UX XaPAKTCPUCTUUCCKHUX TIEPEXOI0B).
7. 3aBUCUMOCTbH TOJIIIIUHBI HAIbIJIEHUS OT Toka u Bpemenu st JEOL JFC-1600.
8. YCcTpolcTBO SHEPTOAMCIICPCHOHHOTO CIICKTPOMETPa
9. DHeproIUCIepCUOHHBIN aHATN3 XapaKTEPUCTHYECKOTO PEHTICHOBCKOTO H3TY-
YyeHHs
BuneonemoHcTpanuu:
1. https://www.youtube.com/watch?v=CgneN69Tntc
2. https://www.youtube.com/watch?v=USGTBUbPH?28
3. http://electrofag.com/ETMbook/DIELECT/DIE_MENU.HTM - »snekTpoHHBIH
YY9E€OHUK MO JUAJICKTPHUKAM.

9 Ilepeyenb pecypcoB MH(OPMALMOHHO-TEJEKOMMYHUKANUOHHON ceTH «UH-
TepPHeT», He00OXOAMMBIX [IJISI 0OCBOCHMS UCIUIIINHBI

1. http://www.nano-edu.ru/ caiit 06pa3oBaTeIBLHOTO CErMEHTa HAIIMOHAJIBLHONW HAHO-
TEXHOJIOTUYECKON CEeTH

2. http://electrofag.com/ETMbook/DIELECT/DIE_MENU.HTM -  3jeKTpOHHBI
Y4€OHUK MO JUAIEKTPHUKAM.

3. http://thesaurus.rusnano.com - cioBapb TepMHUHOB OT PocHaHO

4. http://lwww.nanometer.ru/ - caliT HaHOTEXHOJIOTHYECKOTO COOOIIECTBA, HOBOCTH 1O
HAaHOTEXHOJIOTHUSIM

5. http://www.nanoindustry.su/journal - Hay4HO-TEeXHHUYECKUI JKypHAI 110 HAHOMH]TY-
CTpUH

6. https://www.rsl.ru/ru/4readers/ - Poccuiickas ['ocynapcrBennas bubiamnoreka

7. http://www.viniti.ru/products/viniti-database - ®enepanbhas 6a3a oTe4eCTBEHHBIX
U 3apyOEKHBIX MyOJIMKAIUA MO0 €CTeCTBEHHBIM, TOYHBIM U TEXHUYECKUM HayKam, ou-
[UaJbHBIA callT Bcepoccuiickoro MHCTHTyTa HAay4HOW M TEXHMYECKOW HH(pOpMaluu
PAH

10 MeToauyeckue ykazaHus AJsi 00y4alOIIMXCS M0 OCBOCHUIO M CIIUTLIUHBI

OCHOBHBIMH BHJIaMU ayIUTOPHOM pabOThl CTyIEHTa MPU HU3YYCHUH TUCIUILIAHBI
«Dusnka AUAJICKTPUKOBY SBIAIOTCS JICKIIMH, Ta0OpPAaTOpHBIE W TPAKTHUECKHE 3aHSITHS.
CTyneHT He UMeeT TIpaBa MPOITYCKATh 3aHATHUS 0€3 YBOKUTEIBHBIX TPUUKH.

Ha nexuusx w3mararoTcsi U pa3bsCHIIOTCS OCHOBHBIE TMOHSTHS TEMBI, CBSI3aHHBIE C
HEll TeopeTHuYeCKrne W MPAKTHUYECKHE MPOOIEMBI, JAIOTCI PEKOMEHAAINU JUISI CaMOCTO S
TETBHON paboTHI. B X071 MpakTUYECKOTO 3aHATUS CTYJEHT TOJDKEH BHUMATEIIBHO CIYIIATh,
3a/1aBaTh BOIIPOCHI, KOMMEHTHPOBATh APYTHe BBICTYIUICHUS M KOHCIIEKTUPOBATH MaTepHall.
[TpakTHueckue 3aHATHA 00ECIEYUBAIOT: KOHTPOJb MOJATOTOBIEHHOCTU CTYJEHTA; 3aKpell-
JeHre y4yeOHOro Marepualia; mpuoOpeTeHHe OMbITa YCTHBIX MyOIMYHBIX BBICTYIJICHHUM, Be-
JeHUs] JUCKYCCHUHU, B TOM YMCJI€ apTyMEHTAIlMU U 3aIIUThl BbIIBUTAEMBIX MOJIOXKEHUN U Te-
3UCOB.

N3ydenne Hanbomnee BaXKHBIX TEM WM Pa3/eioB JUCHUIUIMHBI 3aBEPIIAIOT JIabopa-
TOPHBIEC 3aHATHS, KOTOpPbIe 00ECIEUNBAIOT: MPUOOPETEHUE OIbITa PA0OTHI C COBPEMEHHBIM
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3JIEKTPOHHO-ONITUYECKUM 000PYZOBAHUEM U MPOBEACHUEM €r0 TEKYIIero 00CTyKUBAaHUS U
KOHTPOJIsi paboThl, JOPMUPOBAHUE HABBIKOB MMOCTAHOBKHU 33J1a4 MCCIEA0BAHUM, 00pabOoTKU
U aHaju3a pe3yibTaTOB MCCIEOBAHUN, apryMEHTALMU U 3aIIUThl BBIBUTAEMBIX IMOJIOXKE-
HUM, HaBbIKa PaOOThI B KOJIJICKTHUBE.

JlabopaTOpHO-IPaKTUUECKUM 3aHATHUSM TPEIIIECTBYET CaMOCTOSITeNIbHAsI padoTa
CTYyJIEHTa, CBA3aHHAsi C OCBOCHHEM Marepuasa, MOJyYeHHOTO JUIsl CAaMOCTOsITEbHOU pado-
ThI, U MaT€PUAJIOB, U3JI0KEHHBIX B YUeOHUKAX U YUEOHBIX MMOCOOUSIX, & TAKXKE JIUTEPAType U
AIIEKTPOHHBIX PECYpPCax, PEKOMEHIOBAaHHBIX MPENOAABATEIEM.

[To cornacoBanuio ¢ mpenoAaBaTesieM WM 10 €ro 3a/laHuI0 CTYACHTHI TOTOBSAT pede-
paThl 1O OTAEIbHBIM TEMAM JMCLUIUIMHBI, BBICTYNaTh Ha 3aHATHUAX C AoKiagaMu. OCHOBY
JIOKJIaJIOB COCTAaBIISIET, KaK MPaBHIIO, COJCpKAaHUE MOATOTOBICHHBIX CTyAeHTaMu pedepa-
TOB.

KauecTtBo yueOHOI pabOThl CTyIEHTOB NPENOJABATENb OLIEHUBAET IO pe3yibTaTam
TECTUPOBaHMS, COOECEI0BaHUS, YCTHBIM BBICTYIUICHHSIM, 3alIUTaM J1abopaTOpHBIX padoT, a
TaKXe MO0 pe3yJibTaTam JAOKIaJ0B.

[IpenoaBarens yke Ha TEPBBIX 3aHATUSIX OOBSCHSIET CTyJIEHTaM, Kakue (OpMbl
00y4eHHs CIIeyeT MCIIOJIb30BaTh MPU CAMOCTOATEIHHOM H3YYEHUM JUCIUIUIMHBI «DJIeK-
TPOHHASI MUKPOCKOTHS» : KOHCIIEKTUPOBAHUE yUeOHO JIUTepaTyphl, y4eOHO-METOANYECKUX
OCOOUHM COCTaBJICHHE CIIOBAPEH MOHATUI U TEPMUHOB U T. II.

B npornecce oOydeHus: mpemnojaBaTeaud UCHOJBb3YIOT aKTUBHBIE (OPMBI pabOTHI CO
CTyJIEHTaMH: OOBSICHEHUE CJIOKHOTO MaTepuania, IPUBJICYEHUE CTYIEHTOB K TBOPUYECKOMY
npoleccy Ha JIabOpaTOPHO-MPAKTUYECKUX 3aHATHUSX, MPOMEKYTOUHBIM KOHTPOJIb IyTEM
OTpabOTKH CTYJEHTAMHU MNPOIYIIEHHBIX 3aHSITHH, Y4aCTUE B I'PYIIOBBIX U UHAUBUIYATb-
HBIX KOHCYJbTalUsIX (coOecenoBanuu). ITu GOpMbI CIOCOOCTBYIOT BBIPAOOTKE y CTYJI€H-
TOB YMEHHsS paboTaTh C YUYEOHHKOM M JMTepaTypoil. M3yueHue auTepatypbl COCTABISIET
3HAYUTENbHYI0 YacTh CAMOCTOSITEILHON pabOThI CTyJIeHTa. DTO OOJIBIION TpyHA, TpeOyro-
IIMI yCUITUW W KeTaHus CTyJeHTa. B camoMm Hauase paOoThl HaJl KHUTOM Ba)KHO OIpere-
JUTH 11€JIb ¥ HampaBiieHue 3Toi paboTel. [IpountanHoe cienyeT 3aKkpenuTh B nmamsta. Of-
HUM M3 MPUEMOB 3aKpEIJICHUE OCBOSHHOTO MaTepualia SIBISIETCS KOHCIIEKTUPOBaHHE, 0€3
KOTOPOTO HEMBICIMMA cepbe3Has paboTa Haja nureparypoil. CucreMaTu4eckoe KOHCIEKTU-
pOBaHUE MTOMOTAET HAYYUTHCS TIPABMIIHLHO, KPATKO U YETKO M3JIaraTh CBOMMHU CJIOBAMU TP O-
YUTAHHBIA MAaTEPHUAIL.

CamocTosTenpbHYI0 padoTy clieyeT HaUYMHATh ¢ MEPBBIX 3aHATHNA. OT 3aHATHS K 3a-
HSATHIO HY>KHO PETyJISIPHO TOTOBUTH KOHCIIEKT K BBITIOJHEHHUIO JIA0OPATOPHO-NPAKTUYECKHUX
paboT, 3HAKOMUTHCS C COOTBETCTBYIOUIUMU pa3jiefilaMy YYeOHHKA U y4eOHO-METOUYECKUX
pa3paboTOK, YUTATh U KOHCIIEKTHUPOBATH JUTEPATYPY MO KAXKIOW TeMe TUCUUILIUHBI, U3Y-
YaTh MHCTPYKIMHU HCIOJIB3YEMOTO 000OpYyAOBaHMs, IpaBuiIa pabOThl C HUM U OOCITYy>KHBa-
Hus o0opyaoBaHus. CaMocTosiTeNbHas paboTa aeT CTyJEeHTaM BO3MOXHOCTh PAaBHOMEPHO
pacnpenenuTh Harpys3ky, CIocoOCTByeT Oosiee TiyOOKOMY U Ka4eCTBEHHOMY YCBOEHUIO
yueOHoro mMatepuaia. B ciydyae HE0OXOAMMOCTH CTYAECHTHI 00OpAIAIOTCS 32 KOHCYJbTAIIH-
el K mpenoaaBaTesto Mo BONpocaM AUCHUILIMHBL «DHU3KKa TUANEKTPUKOBY C LTI OCBOE-
HUS U 3aKPETUICHUS KOMITCTCHITHIA.

OcHOBHAs TI€JIb CaMOCTOATEIHHON pabOThl CTyICHTAa TPH U3YYCHUH TUCITUTUTMHBI
«Du3rKa JTUAIEKTPUKOBY» - 3aKPENUTh TEOPETUUECKUE U MPAKTHUUECKUE 3HAHUSI, TIOJIYyYEH-
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HBIE B Mpollecce JEeKUUH U Jab0paTOpHO-MPAKTUYECKUX 3aHATHH, a Takxke cHOopMHUpPOBAThH
IPAKTUYECKHUE HABBIKU CAMOCTOSITEIILHOTO aHAIN3a 0COOEHHOCTEN U CLIUIUINHBI.

11 Ilepeyenb MHPOPMANUOHHBIX TEXHOJOTHd, HCIIOJIb3yEeMBbIX P OCYLIECTBJIE-
HHMHU 00pa30BaTEeJIBLHOIO MpoLecca MO0 AUCHUILINHE, BKJIKYas MepeYyeHb MPOrpaMMHO-
ro odecrnieyeHusi 1 UHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1. DreamSpark Premium Elektronic Software Delively (3 years)

2. Libreoffice

3. AatuBupyc Kacniepckoro Kaspersky Endpoint Security

[IpuknagHbie MporpaMMebl I YIPABJICHHS 3JIEKTPOHHO-ONITHYECKUM 000pyAOBaHU-
eM U 00paboTKH pe3yJIbTaTOB HCCIENOBaHUM (IMOCTABISETCS BMECTE C 00OpYyAOBaHUEM U
OOHOBJISIETCS TOCTABIIUKAMU 000PYIOBAHMUS):

1. SEM Control User Interface v. 3.11

2. Aztec Version 2.0

3. INCA5.04

4. Microsoft Windows 7 TIpodeccuonanbras Bepcus 6.1.7601 Service Pack 1

12 Onucanne MaTepuaJbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW JISI OCYIECTB-
JIEHUs1 00Pa30BaATEJIbHOI0 MPOIECCa MO JUCHHUIITIMHE

VY4eOHble ayAUTOpUU U JabopaTopuu Kadeapbl HAHOTEXHOJOTUN U UHKEHEPHOU (u-
3MKM W PEruOHAIbHOTO LIEHTpa HAHOTEXHOJOTMH Ui TpPOBEIEHUS J1abopaTOpHO-
NPAKTUYECKUX 3aHATHUI, OCHAILIEHHbIE Y4eOHOI MEOEIbIO: CTOJIBI, CTYJIbs AJIs1 00yYarolnX-
cs, CTOJI, CTyJ IUIsl NpENojaBaTelisd, AOCKAa C MapKepamH (MeJoM), MPOEKTOp, HOYTOYK,
HAaHOAHAIUTUYECKUM 000pYA0BaHUEM

(http://nano.kursk.ru/index.php?option=com_content&view=article&id=153&Itemid=34&l
ang=en):

Ayoumopuu 0na nposedeHus 3aHAMUU 1eKYUOHHO20 U CEMUHAPCKO20 MUnd, 2pynno-
8bIX U UHOUBUOYATILHLIX KOHCYIbMAYULl, MeKyuwe20 KOHMPOs U NPOMENCYMOYHOL amme-
cmayuu 1-815, 819: Ilpoextop BenQ MX522P; Hoytoyk Lenovo G5070; Dxpan HacTeH-
ueiii 200x200; Dxpan mobmnbHbiid Draper Consul 60x60" 152x152; TIpoexkrop EIKI EIP-
200 DLP. sapkocte 2000ANSI im. pazpemenne 800x600, KontpactHocth 200:1,Bec
(47228.78);

Jlabopamopuu 31eKkmpoHHOU MUKDOCKONUU U PEHM2eHOB8CKUX Memodos(l’-209, I-
211):

ITpoextop NEC NP216 (22302); Dxpan moouibHbii Draper Consul 60x60" 152x152;

IIpocpammno-annapamuwiti KOMnaekc O0Jisl UCCAE008AHUA MOPGHOL02UU, INeMEHMHO-
20, (hazo06020 cocmasa u MOAEKyIAPHOU CMPYKMYPbL 8eujecmsea u mamepuanos (B T.4: CKa-
HUPYIOIIUH 371eKTpoHHbIH Mukpockon JEOL JSM 6610lv ¢ Mmoaysiem sHeproaucnepcHoH-
Horo anammza Oxford X-Max (S1-XMX1002), ocHaIlleHHBIH COBPEMEHHBIM MPOrPAMMHBIM
KOMITJIEKCOM C BbIXOZIoM B MHTepHeT; YcTraHOBKa NJisi HAaHECEHWS TOKOMPOBOISIINX I0-
kpeituii JEOL JFC-1600; Texnonoruyeckasi yCTaHOBKa JJii HAHECEHUSI HAaHOCIIOEB METO-
noMm maraetporHoro pacneuienus MBY TM Marna (Poccust); HaGopsr o6pa3iioB u uH-
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CTPYMEHTOB JIsl MOHTa)ka 00paslloB M CEPBHCHOTO oOciyxuBanus POM mabopatopHbIx
pabot); JlaboparopHasi yctaHoBka "Dddexkt Dapasnes"; Komriekr adopaTopHbIX padoT
"Mununabonaropust "Science-In-Box"; BreicokoBonbTHBIN HcTOUHUK muTanus HT6000N;
BricokoBosibTHBIN ucToyHUK nUuTanuss HT6000P; Kommiekt nusmepurensHbix sueek; Hano-
BOJILTMETP ceJIeKTUBHBIN ¢ moBepkoi Unipan-232B; Usmeputens LCR-7821; Usmepurens
RLS AKUII-6101/1.

13 OcobeHHoOCTH peanu3anu JTUCHUIVIMHBI IJIsI MHBAJIUI0B H JIMI C OIrpaHHU-
YCHHbBIMHA BO3MOKHOCTHAMH 310POBbSI

[Ipu 0OyueHnn JuI] ¢ OTPAHUYEHHBIMH BO3MOYKHOCTSIMH 3/10POBbSI YUUTBHIBAIOTCS UX
WHIUBUIYAJIbHBIE TIcuXo(u3nyeckue oco0eHHocTH. O0yueHrne NHBAIUIOB OCYILIECTBISAET-
Csl TAKXKE€ B COOTBETCTBUHU C MHJMBHAYAJIbHOW MPOrpaMMoi peaduimTauuy uHBaauaa (mpu
HaJIU4IuN).

Jnsa nuy ¢ Hapywenuem ciyxa BO3MOKHO TIPEIOCTaBICHUE yueOHOM MH(pOpMAIMU B
BU3YyalbHOU (popMe (KpaTKuil KOHCIEKT JICKIUW; TEKCThl 3aJaHui, HareyaTaHHbIC YBEIH-
YeHHBIM MIPUPTOM), HA AYJUTOPHBIX 3aHATHUSAX JIOMYCKAETCS MPUCYTCTBUE aCCHUCTEHTa, a
TaK)Ke CypJONEePEeBOTUUKOB U TU(HIOCYPAONIEPEBOAUYMKOB. TEeKyIIHMi KOHTPOJb YCIIEBAEMO-
CTH OCYUIECTBIISIETCS B MUCbMEHHOM (hopMe: 0Oydaroluiicss MMCbMEHHO OTBEYAET Ha BO-
MPOCHI, TMCbMEHHO BBIMOIHACT MpakTuueckue 3ananud. Joknan (pedepar) Takxke MOXKET
OBITh MPECTABJIEH B MUCbMEHHON (hopMe, IPU 3TOM TPEOOBAHUS K COJIEPKAHUIO OCTAIOTCS
TEMHU K€, a TPEOOBaHUS K KAYECTBY M3JIOKEHHsI Marepuana (MOHATHOCTh, KAUeCTBO PEYH,
B3aUMOJICHCTBUE C ayJIUTOPUEH U T. J.) 3aMEHSIIOTCS Ha COOTBETCTBYIOIIHME TPeOOBaHUS,
IpeabABIsSIEMbIe K MUCbMEHHBIM paboTaM (Ka4yecTBO O(pOpMIIEHHS TEKCTA U CIIMCKA JINTepa-
Typbl, TPAMOTHOCTb, HAJIMYKE WIUTIOCTPALMOHHBIX MarepuanoB W T.A.). IIpomexyTouHas
aTTecTalys JUJIsl JIML C HAPYIICHUSIMU CJIyXa MPOBOJUTCS B MUCbMEHHOUN (popme, mpu 3TOM
UCIOJIB3YIOTCS OOIIMe KpUTepuu oneHUBaHus. [Ipn Heo6XoaUMOCTH BpeMsi MOJTOTOBKU K
OTBETY MOXET OBbITh YBEIMUYEHO.

s auy ¢ mapywenuem 3penus NOMYCKAETCs ayaualbHOE MpenocTaBlieHue UHQPOpP-
Malli¥, a TaKXe HCIOJIb30BAHUE HA ayAUTOPHBIX 3aHATUSAX  3BYKO3AIMCHIBAIOIINX
YCTPOUCTB (AMKTO(GOHOB U T.1.). JlomyckaeTcss MpUCYTCTBUE HA 3aHATHIX acCUCTEHTa (I10-
MOIIHUKA), OKa3bIBAIOIIET0 OOYYAIOIIUMCA HEOOXOIUMYI0 TEXHUYECKYIO Momollb. Teky-
I KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIsIETCS B yCTHOM (opme. [Ipu mpoBenenuu mpo-
MEXYTOYHOM aTTecTallMy JJIsl JUI C HAPYLIEHUEM 3PEHHsI TECTUPOBAHUE MOXET OBITh 3a-
MEHEHO Ha YCTHOE cOOeceIOBaHKE 10 BOIIPOCAM.

s auy ¢ oepanuyeHHbIMU 803MONCHOCMAMU 300P08bS, UMEIOWUX HAPYULEHUSI ONOD-
HO-08U2ameNbHo20 annapama, Ha ayIUTOPHBIX 3aHATHUSIX, a TaKXKe MPU MPOBEACHUH NPO-
HeAyp TEKYIIEro KOHTPOJS YCIEeBAEMOCTH U MPOMEKYTOUHOH aTTeCTalli MOTYT OBITh
IPEeNOCTaBIEHbl HEOOXOAMMbIE TEXHUYECKUE CPENCTBA (IEPCOHAIBHBIA KOMIBIOTEP, HOYT-
OyK WM IPYro¥ rajpKeT); JOMyCKaeTCsl MPUCYTCTBUE aCCUCTEHTA (aCCHCTEHTOB), OKa3bIBa-
IOLIET0 00yYaroUIMMCcsl HEOOXOAUMYI0 TEXHUYECKYIO MOMOIIb (3aHATh pabouee MecTo, Ie-
pPEABUTATHCS TIO aAyAUTOPUH, MPOUYUTATh 3aJaHue, OPOPMUTH OTBET, OOIIATHCS C TPEroa-
BaTeJIEM).
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JTUCHHUIIJIMHBI
Howmepa crpanuig OcHoBaHue It
Howmep us- Bcero Ha- | wn3MeHeHus U 1oj-
h3Me- 3aMeHEH- AHHYJIMPOBaH- HO-
MEHEHHUS CTpaHHI] | Ta MIHACH JIUTIA, TIPOBO-
HEHHBIX HBIX HBIX

BBIX

JUBIICTO U3BMCHCHHUA
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