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1 He.]'ll/l 1 3a]a491 U3YUYCHUSA TUCHUITINHBI

1.1 leab AMCHUNIMHBI

[Ipenmer wm3yueHHs] TUCHMIUIMHBI — (PU3UYECKUE TPOLECCHl B TMOIYIPOBOJHHUKOBBIX
MaTepuanax.

VYuebnas aucuuiuimHa «JledeKTsl B MoTyrnpoBOIHUKAX» CTAaBUT CBOECH IIETIbIO M3yYCHUE
(GU3MYecCKUX MPOLECCOB, ONPENENAIOIMX CBOHCTBA M BO3MOXHOCTb  IIPAKTUYECKOIO
UCTIOJIB30BaHUS MOJTYITPOBOIHUKOBBIX MaTepHaJiOB, CHCTEMATU3aLMI0, 0000IIeHNE U yriyOneHue
0a30BbIX €CTECTBEHHOHAYYHbIX 3HAHUH, (POPMHUPOBAHUE NPOPECCUOHATBHBIX YMEHUHN B 00JaCTH
WCCJIEIOBAHMS TIOJIYIIPOBOJHUKOB.

1.2 3apaun JUCHUIIMHBI

OcCHOBHBIE 33124 JUCLIUIIINHEI:

- copMUpOBaTH CIIOCOOHOCTh HCIIONB30BaTh B MPO(ECCHOHATBLHON AEATeIHhHOCTH
0a3oBble 3HAHUSA (DU3UKH, XUMUU, MAaTEMaTUKH, BKJIIOYas 3HAHUA O (PU3MUYECKHX IpoIleccax B
MOJIYITPOBOJTHUKOBBIX CTPYKTYpaxX, METOJaX HMX HCCIEIOBaHUs, COBPEMEHHBIX KOHLETIIMSIX,
JOCTHIKEHUSX U OTPAHMUYEHUSIX MOIYIPOBOIHUKOBOM 3JIEKTPOHUKH;

- chopMUpOBaTh CHOCOOHOCTh HCIOJB30BaTh 0a30BBIC TCOPETHUYCCKHE 3HAHUS
byHIaMEHTABHBIX pa3leloB O0meld U TeopeThdecko (U3MKU i1 pelleHus 3adad
UCCIIeIOBaHMS (PU3UICCKIX CBOMCTB IOTYIIPOBOJHUKOB H MOJIYIIPOBOIHUKOBEIX CTPYKTYP.

1.3 MecTo gucuumjinubl (MOAyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Juctunnnna «Jle@exTsl B OIyIpoBOIHUKAX)» OTHOCUTCS K OJIOKY 1, BapaTHBHOM YacTH.

JucuuminHa JIOTMYECKU M COACP)KATEIbHO-METOJUYECKH CBsi3aHa C JUCIUIIMHAMM
«Duzukan, «Maremarnka», «DHU3nKa KOHICHCUPOBAHHOIO COCTOSIHUS», «KBaHTOBas Teopusi»,
«Metoasl MaTemaTudeckor (usuku», «TepMoauHaMuka, cTaTUCTHYecKas (u3ukay, «Dusnka
MOJYTIPOBOJHUKOBY. JlJiss OCBOGHMSI NAHHOW IUCHUIUIMHBI HEOOXOJUMO BIAJE€Th METOJaMU
MaTeMaTHYECKOTO AaHaIN3a, AHAINTHYECKOW TeOMETpUH, IJHUHEWHOW anredphl, pelIeHneM
anrebpandeckux, audQepeHIMaNbHbIX W HWHTETPATBHBIX YPaBHEHUI; Teopuu (YHKIUI
KOMIUIEKCHOTO TIEPEMEHHOr0, TEOPUM BEPOSTHOCTEM M MAaTEMAaTUYECKOW CTATHCTHUKH,
TUCKPETHOW MaTeMaTHK{; 3HaTh OCHOBHbIE (DU3UYECKHUE 3aKOHBI; YMETh MPUMEHATH
MaTeMaTUYeCKHE METOJIbI M (PU3MUECKHUE 3aKOHBI IS PEIICHUS TPAKTUIECKUX 3a]1a4.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pPe3y/JbTATAMHI 0CBOCHHS 00pPa30BaTe/IbHOI IPOrpaMMbl

[Tponiecc M3ydeHHs AUCLUIUIMHBI HampaBieH Ha (OPMHPOBAHUE CIETYHOIIUX
komnerennuii: [TK-1; ITK-2; TTIK-3.

No WNupexc Conepxanue B pesynbrare u3ydeHus yd4eOHOM JUCHUIUIMHBL
. 1; KOMIIET | KOMIIETCHIINH (UITU €& 00yyJaronmecs J0JKHbI
" | eHuum YaCTH) 3HATh YMeETh BJIaJeTh
1. I1K-1 CrocoOHOCTBIO ATOMHOE [Ipumenars Metonamu
HCII0JIb30BaTh CTpOEHHE U | COBPEMEHHBIE OlpeAcIeHus
cHenualn3upoBaHHble | (pusnueckue METO/IbI apaMeTpoB
3HaHUS B 00jacTu | cBOiicTBa VICCIIEZIOBAHHUS HOJIyTIPOBOJH
(GU3HKY JUISI OCBOEHHUS | MOJYNPOBOJHUK | JJISt aHaJlu3a | UKOB,
pOHIBHBIX OB, CBOIICTB CoJIeprKaIINX
buznyecKkux COBPEMEHHBIE nepeKToB B | 1e(heKThI
JUCLUIUINH. KOHLENIUN MOJIYIIPOBOJIHUKA | CTPYKTYPBI.
CO3/1aHUS X.
MIOJIYTIPOBOTHUK
OBBIX
MaTEpUajoB  C




Ne WNHunekc Conepxanue B pesynbrarte nzyueHus: yaeOHON AUCHUTIIMHBI
L. | KOMIET | KOMIETeHIHH (nm eé 00yyYaromuecs T0JKHbI
SHITNH 4acTu) 3HaTh yMeTh BJ1aj1eTh
3aJJaHHBIMU
CBOMCTBaMH.
MexaHu3Mbl
BIIUSTHUS
nedeKToB Ha
CBOMCTBA
IIOJIYTIPOBOTHUK
OBBIX CTPYKTYD
U BBITEKAIOLIUE
u3 3TOTO
OTrpaHUYEHUS.

[1K-2 Cnoco0OHOCTBIO Mertoasl [IpoBoaMTH CrocoOHOCTE
IIPOBOAMTH HAy4yHBIE | IPOBEACHUS HCCIIEIOBaHUsI C | 10 IIPOBOJAUTH
WCCJICIOBAHUS B | UCCIIEJIOBAHUI C | TOMOIIBIO Hay4YHbIC
n30paHHOM  00JIACTH | MTOMOIIBIO COBPEMEHHOM VCCJIEJIOBAHUS
9KCIIEPUMEHTANBHBIX | COBPEMEHHOMN npubopHOil 0asbl | B nU30OpaHHOU
u (unun) | mpubopHOI (B Tom umuciue | obnactu
TEOPETUUECKHUX 06a3pl (B TOM | CIIOKHOTO JKCIIEPUMEHTA
buznuecKkux YHUCIIE ¢bu3nIecKoro JbHBIX U (WIH)
UCCJICTIOBAHUM C | CIOXXHOTO 0o0opynoBaHusl) M | TEOPETHUECKU
MOMOIIbIO ¢duznyeckoro UH(POPMALMOHHBI | X (PU3HUECKUX
COBpPEMEHHOM 0o0opy/soBaHus) | X TEXHOJOTUH C | UCCIeAOBaHUN
npubopHoii 6a3pl (B | U y4eTOM C  IOMOUIBIO
TOM YHCJE CJOXKHOTO | MH()OPMALMOHH | OTE€YECTBEHHOI'O M | COBPEMEHHOM
buznIecKoro BIX TEXHOJOTUH | 3apyOEKHOTO pUOOPHOI
o0opynoBaHus) u|c Y4ETOM | OMBITA 6a3pl (B TOM
UH(POPMAIIMOHHBIX OTEYECTBEHHOI'O yucie
TEXHOJIOTUI C y4eToM | U 3apyO0eXHOTro CJI0KHOTO
OTEYECTBEHHOI'O U | OmbITa ¢duznyeckoro
3apy0eKHOTO OIBITA. 000pyI0BaHUS

) u
UH(POPMALIMOH
HBIX
TEXHOJIOTUM C
y4eToM
OTEUYECTBEHHO
ro "
3apy0exHOro
OTbITa
2. [1K-3 I'0TOBHOCTBIO 3nare Teoputo | [IpumensaTsh Meronamu
MPUMCHSITh Ha | TOJYNPOBOJAHUK | YpaBHEHHUS TEOPETUYECKO
MPaKTHKE OB M (U3UKY | pacrpeleneHus ro aHaym3a
npoQeCCHOHAIbHBIC nedeKToB B | DJIEKTPUUYECKOTO | SKCIIEPUMEHTA
3HaHUS ~TEOPHUH U | MOJYIPOBOJHUK | MOJISA, TPAHCIIOPTA | JTHHBIX
METOJIOB (pU3NYECKHUX | axX, METOJIbI | BJIEKTPUUECKOr0 | TaHHBIX 00
UCCIIEJOBaHUM TEOPETUYECKHUX | 3apsAa,  3aKOHBI | BIEKTPOPHU3NY
u B3aUMOJICHCTBUS | €CKHUX "
DKCIIEPUMEHTAJ | CBETA C | ONTHYECKUX
BbHBIX BEIIIECTBOM, CBOMCTBAX




Nunekc Conepxanue
KOMIIET | KOMIETESHINH (MK €&

B pesynbprare nuzydeHus: yueOHON AUCIUTUIAHBI
o0ydaromuecs: JOIKHbI

ILII.
EHIIUU YaCTH)

3HAThb YMETh BJIaJ1€Th

WCCJICIOBAHHM B | 3aKOHBI CTPYKTYPHBIX
busuke KBaHTOBOM neeKToB B
MOJIYIPOBOJIHUK | (PU3HUKH, 3aKOHBI | TIOTYIIPOBOIH
OB. pacnpeseneHus UKax.
CTaTUCTUYECKOU
(10537041 IUIA
aHaJIM3a BIUSHUS
CTPYKTYPHBIX
nedeKToB Ha
CBOICTBa
MOJIYTIPOBOTHUKO
B.

2. CTpyKTYpa M coepkaHue TUCHHUILINHBI

2.1 Pacnpenesienue TPyA0€MKOCTH JUCHUIJIMHBI 10 BUIAM padoT

Obmas TpyA0EMKOCTh IUCHHUIIIMHBI COCTABISET 2 3aUeTHbIC eAMHUILIBI (72 Yaca, U3 HUX —
42,2 KOHTAKTH. Yaca, U3 HUX JICKIMOHHBIX 20 4., 1abopaTtopHbIx 20 4., a TAK)KE CAMOCTOSITEIIHLHOM

pabotel 29,8 4WacoB, WX pacnpencineHue
cmydenmog ODO).

Mo BUAaM pabOT MPEICTaBICHO B TaOmHIe (074

Bun yuebnoii pabotbl Bcero Cemectpsl
4acoB (dachrn)
8

KonTakTHasi pabora, B TOM 4ucJe:
AyauTOpHBIE 3aHATHS (BCEro): 40 40
3aHsATHA JEKIIMOHHOTO TUTIA 20 20 - - -
JlaGopaTopHble 3aHATHUS 20 20 - - -
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
IIPAKTUYECKHE 3aHSATHS) ) i ) ) )
WNnas koHTaKkTHasA padora:
KonTtposas camocrositensHoit paboTsl (KCP) 2 2
IIpomexyrounas atrectauus (MKP) 0,2 0,2
CamocrosiTesbHasi padoTa, B TOM 4HcJIE:
Kypcogas pabora - - - - -
ITpopaboTka yuebHOro (TeOpeTHYecKoro) MaTepuana 16 16 - - -
BrimonnHeHue WHAMBH YA IbHBIX 3aJJaHUH (TTOATOTOBKA 16 16 i i i
COOONIEHUH, Tpe3eHTaIi)
Pedepar - - - - -
IloAroTroBka K TeKyIeMy KOHTPOJIIO 7,8 7,8 - - -
KonTpoub:
ITonroToBka K 9K3aMeHy
OO0mas Tpy10eMKOCTh yac. 72 72 - - -

B TOM 4YHCJIle KOHTAKTHAsA 422 | 422

pabora

3a4. ell. 4 4




2.2 CTpyKTYypa QM CHUIIMHBI:

Pacnpenencnue BuI0B y4eOHOU pabOThI U HX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUILTAHBI.
Paznensl qucuumiuHel, u3ydaeMeie B 8 cemectpe (015 cmyoenmos ODO)

KonmuectBo yacoB

Ne
AynutopHas CamocTosiTens
paszae HaumenoBanue pasnenos
1 Bcero pabota Hasi pabora
JI | 113 | JIP | KCP | UKP
1 2 3 41 5 2 7 8 9
1 Knaccudukanus neexron B 53 2 2 1,8
' MOJTYITPOBOTHUKAX. '
2. Toueuynbie 1e)EKTHI. 6 2 2 2
3. Jluneitapie 1eQeKTHI. 6 2 2 2
4. ['panunel 3epeH. 8 2 2 4
5. O6pazoBanue 1e(eKToB. 8 2 2 4
6. JlernpoBaHHbIE OTYIPOBOAHUKH. 8 2 2 4
7. KoHTakTHbIC SIBIECHUS. 8 2 2 4
8 Panpnanmonnsie 1eexTol B 14 4 4 2 4
' MOJIYTIPOBOTHUKAX.
9 Hanopasmephsie 82 2 2 0,2 4
' MOJIYTIPOBOTHUKOBBIE CTPYKTYPHI. '
Bcezo: 72 20 20 2 0,2 29,8
2.3 Copaep:xanue pa3iesoB (TeM) TUCHUILIUHBI:
2.3.1 3aHsATH JEeKUMOHHOTO THIIA.
Dopma
No HaumeroBanme Coneprkanue pazaena (TeMbl) reKyIIero
~ basnena (TeMsl) ~OACP pasit ym
KOHTPOJIS
1 |2 3 4
Z VY cTHBIN Oompoc.
Knaccudukanus
eheKTOB B Knaccudukanus nepekToB 1o uX reoMeTpUYeCcKuM, |3aiuTa
g AIIEKTPUYECKUM, CTPYKTYPHBIM CBOMCTBAM. nabopaTopHOI
MOJIYTIPOBOTHUKAX.
paboTHI.
VYcTHBIN Oompoc.
CaoiicTBa mpUMecel, MeXy3€eIbHBIX aTOMOB, 3amura
Toueunble e eKThI. . . .
BaKaHCHI, IUBaKaHCHUI, KIIACTEPOB. nabopaTopHOI
paboTHI.
{JIuneitnble nedexTsl. |[lucnokanun KpaeBble, BUHTOBbIE U MX CBOMCTBA.  |YCTHBIN orpoc.
4 YcTHBIN onpoc.
3amuTa
['panu1ibl 3epeH o0IIero THUMa: MalIoOyTJIOBbIE, .
['panuisi 3epeH. . nabopaTopHOI
CpEIHEYTIIOBbIEe, OONbIIEYTIOBbIE. JIBOWHUKH. pabors!




! YcrHbIi onpoc.
Oo6pazoBanue Ob6pazoBanue nedeKTOB B MPOIECCe BHIPAIIUBAHHUS, 3amura
neheKToB. nedopmaruu. nabopaTopHOI

paboTHI.

( YcTHbI onpoc.
JlerupoBaHHEBIC MeTo b1 JIETUPOBAHUS MOJTYTIPOBOTHUKOB. 3ammura
MOJIYIPOBOJHUKH. | DPGHEKThI CUIILHOTO JIETUPOBAHUSIIO nabopaTtopHoi

paboTHI.
YcrHbI onpoc.
KonTakTHbIE IToBepxHOCTHBIE SIBIICHUS, TreTEPONEPEX OB, 3amura

SIBJICHUSA. KOHTAaKThl METaJI-TIOJTYIIPOBOTHUK. nabopaTtopHoi

paboTHI.

{ YcrHbIM onpoc.
Pagnannonurie
HeeKThI B [TpocTeie, EpBUYHBIC, BTOPUYHBIC paHAIMOHHBIC 3amura

nedeKThl U UX CBOWCTBA. nabopaTtopHoi
MOJIYIPOBOTHUKAX.
paboTHI.

¢ YcTHbIM onpoc.
Hanopasmepnsie KBaHTOBbIE  CTEHKH, KBaHTOBbIE TOYKH B ammra
MTOJTYIIPOBOTHUKOBEIC | TOTYIIPOBOTHHAKAX. MHoromnepexoaHbie 1a6opaTOpHON
CTPYKTYpBHI. MOJIYTIPOBOTHUKOBBIE CTPYKTYPHI.

PYKTYp yup PYKTYp PABOTEL.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
He npenycMoTpeHsl.
2.3.3 JlabopaTopHbIe 3aHITHSI.
No HaumenoBanue dopma TEeKyIEero
B J1a00paTOPHBIX padOT KOHTPOJIS
1 2 3 4
1. 3amura oT4yeTa
Omnpenenenue napamerpoB | OnpeaenuTs SHEPTUIO FJCKTPOHHOTO o
MEJIKON TTPUMECH. YPOBHSI ¥ painyc OOPOBCKON OpOUTHI. nmabopaTopHOH
pabote
2. 3ammura oT4yeTa
Omnpenenenue BEKTopa OnpenenuTts JIMHY U HAIIPaBJICHHE o
broprepca. BeKTOpa broprepca. nmabopaTopHOH
pabote
3. |Ompenenenue cpenneit . 3amuTa oT4era
Onpenenuts 3aBUCUMOCTh CpeHEeH
TJIOTHOCTH AJIEKTPOHHBIX . o
. TUIOTHOCTH DJICKTPOHHBIX COCTOSTHUN OT .
COCTOSTHUH Ha rpaHuLIe nabopaTtopHoOi
yria paccoriacoBaHUs 3€pPeH.
3epeH. pabote
4, 3ammura oT4yeTa
Ornpenenenne n1edexTos, Ornpenenuth TUMHI Je(HEKTOB, CO3TaHHBIX o
CO3/IaHHBIX AJIEKTPOHAMH B | SJIEKTPOHAMHU B KpEMHHUHU N- U P- THIA .
nabopaTtopHoOi
KpEMHUH. MIPOBOJAMMOCTH.
pabote
5. 3ammTa oT4eTa
Onpenenenne nedexTos, Onpenenuth TAMHI 1e(HEKTOB, CO3TaHHBIX o
CO3/IaHHBIX NMPOTOHAMH B NPOTOHAMH B KpPEeMHHH N- U P- THUIIA .
nabopaTtopHoit
KpEMHUH. MIPOBOIMMOCTH.
pabote
6. OnpenenuTh 3aBHCHMOCTH | 3aluTa OTYeTa
Onpenenenue
neOpMAIMOHHOTO  HAINPSHKEHHUST  OT o
nehopMaIrmOHHOTO .
paccoriiacoBaHus IMapaMeTPOB PEIICTKH | JIA0OpaTOPHOM
HaANPSOKEHUS Ha TPAHUIIC
Ha TPaHMIle KOHTAKTa MOTYIPOBOTHUKOB. pabote




KOHTaKTa
IIOJIYIIPOBOTHUKOB.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie padoThbl: He npedycmompenvl

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeH sl JJIA CAMOCTOSATEILHOH padoThI
00y4YarIIUXCs M0 JUCHUILIMHE (MOYJII0)

[Tepeuensb yueOHO-METOMIECKOTO 00ECTICUCHUS TUCITUTLINHBI

Ne Bun CPC o
T10 BBITIOJIHEHUIO CAMOCTOSTEILHON pabOThI

ITpopaboTka
1 | Teopernueckor
0 MaTepuaia

Meronuueckue pEeKOMEHJALMU 1O OpPraHU3aldd CaMOCTOSITEIbHOU
pabotsl ctynentoB, PI'bOY BO «Ky6I'Y», 2012. - 33 c.

1. bymenera FO.U1. Kak npaBuibpHO HanucaTh pedepar, KypcoBYIO U JTu-
IUIOMHYIO pa0oThl: Y4eOHoe mocodue sl 0akamaBpoB [ DIEKTPOHHBIN
pecypc]: yueb. mocobue — DnektpoH. aaH. — M.: Jlamkos u K, 2016. —
140 c.

https://e.lanbook.com/book/93331.

2 Pedepar
2. Kysneuo W.H. Pedepatsl, kypcoBble M IUIIOMHBIE PaOOTHI.
Meroanka moAroToBKUA U odopmiieHus [DIEKTPOHHBIN pecypc]: yueO.
nocobue — DnekTpoH. naH. — M.: [lamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
Boierxannna A.O. [lenoBble 1 HayYHbIE PE3EHTALMU [ DIEKTPOHHbBIN
IloaroroBka
De3CH AL pecypce]: yueObHoe mocodue — DnekTpoH. AaH. — M., bepnun: upekr-
g | TP | Mena, 2016 115 c.
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
pedepara

Y4ebHO-MeToIMYecKHe MaTepualibl Ui CaMOCTOSTEIbHOM pPabOThl OOydarOIIMXCS M3
YuCiIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBnstoTcst
B hopMax, aJalTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbsl M BOCHPUATHS HH(DOPMAIIIH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM (popme Ha si3bike bpaitns.

JUist 1 ¢ HapyIIEeHUsIMU CITyXa:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

Jlig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHMHIE€HTA
o0yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.
I/IHTepaKTI/IBHble Oﬁpa3OBaTeﬂbele TEXHOJOTHHU: TCXHOJIOTHA pa3BUTHUA KPUTHYCCKOT'O
MBIIUICHUST B TPOIECCE TUCKYCCUU, JIEKIIMH C MPOOJIEMHBIM H3JI0XKEHHEM, HCIOIb30BaHUE


https://e.lanbook.com/book/93331
https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

CpPEACTB MYJIbTUMEINA,

MIPOCKTUPOBAHMS, 3alTUTa OTYETOB JJAOOPATOPHBIX PAOOT B UHTEPAKTUBHOU (popme.

TCXHOJIOTUA MOACIUPOBAHUA UIIU I/IH(bOpMaI_[I/IOHHO-JIOI‘I/ILIGCKOI‘O

Ne i/ | Paznen Bun pabor ®opma  |Komnerennuun

1. 1,2 [Bamura otuera maboparopHoii padotel: Onpenenenne  [Murtepaktus| [1K-1; [TK-2;
apamMeTpOB MEJIKOW MPUMECH. Has I1K-3

2. 3 [Bammra otyera nmaboparopHoii padotel: Onpenenenne  |Matepaktus| [1K-1; T1K-2;
BekTopa broprepca. Has I1K-3

3. 4 BamwuTa otyeTa laboparopHoit padotel: Onpenenenne  |Muatepaktus| [1K-1; T1K-2;
CpPEIHEN INIOTHOCTH DJIEKTPOHHBIX COCTOSIHUM Ha Has I1K-3
FpaHuIe 3epEH.

4, 5,8 [PBamwura otuera mabopaTopHoit pabotel: Onpenenenue  (Muatepaktus| [1K-1; I1K-2;
eeKTOB, CO3JaHHBIX HJICKTPOHAMHU B KPEMHUHU. Hast I1K-3

5. 5,8 [PBamwura otuera mabopaTopHoit pabotel: Onpenenenue  (Muatepaktus| [1K-1; I1K-2;
e eKTOB, CO3TAHHBIX MPOTOHAMU B KDEMHHH. Has I1K-3

6. 7,9 [PBamwura otuera mabopatopHoit pabotel: Onpenenenue  (Muatepaktus| [1K-1; T1K-2;
neOpMalMOHHOTO HANPSKEHUS Ha TPAHUIIE KOHTAKTa Hast I1K-3
[OJIYIPOBOTHUKOB.

I[JI)I JuL ¢ OrpaHM4YCHHBIMH BO3MOKHOCTSAMH 300POBbA NPCAYCMOTPEHA OpraHu3aluAa
KOHCYJ’IbTaHHﬁ C UCIIOJIb30BAHUEM BHCKTpOHHOﬁ IIOYTHI.

4. OueHo4YHbIe CpeACTBA JIsl TEKYIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOUHOI
aTTecTalMu.

4.1 ®oHA OLIEHOYHBIX CPEICTB ISl MPOBeAeHHs TeKYIero KOHTPOJIs.
— KOHTPOJIBHBIE BOIIPOCHI IO pa3/ienaM yueOHOH MporpaMMbl Uil CAMOCTOSATEIBHOM MOATOTOBKH
¥ YCTHOTO OIpOca Mo paszjenaM y4eOHOH NporpaMMBbl;
— KOHTPOJIbHBIE 3aJaHUs 111 OLEHKN JOCTUTHYTBHIX YMEHHUI U HABBIKOB;
— KOHTPOJIbHBIE BOIIPOCHI U 3a/IaHUs AJIs 3alIUTHI JJA0OPATOPHBIX padoT.
[To uToram BBHIMOJHEHUS KaXI0H 1a00paTOpHO pabOTHI CTYIEHT 3alllMIIAET MOJyYCHHBIE UM
SKCIIEPUMEHTAIbHBIE Pe3yNIbTaThl U OOBICHIET UX TEOPETHUECKU. B mpoiiecce 3alMThl CTYIEHT
JIOJDKEH IPOJEMOHCTPUPOBATh 3HAHME TEOPETHUYECKOIO M HSKCIEPUMEHTAIBHOIO MaTepHuala,
OTHOCSIIIETOCST K paboTe, yMEHHE HCIOIb30BaTh MaTEeMaTHUYECKH ammapar, CTPOUTh
MaTeMaTUYeCKUe MOJEIU U3y4aeMbIX (PU3UYECKHUX SBIICHUM, BIaJeHHE MeTojaMu o0paboTKu
DKCIEPUMEHTAIBHBIX JIAHHBIX, IIPOTPaMMHBIM o0ecrieueHneM, COBPEMEHHBIM
HKCIIEPUMEHTAJIbHBIM 000PYI0BaHUEM.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /JIsl IPOBeeHNs IPOMEKYTOYHOMH aTTeCTAlMH.

dopma NpOMEKYTOUHON aTTECTALUU — SK3aMEH.

CryneHTsl 00513aHbI CAaTh 3K3aMEH B COOTBETCTBUM C PACIIUCAHUEM U YYEOHBIM IJIAHOM.
OKk3aMeH sBiseTcss (OPMOM KOHTPOJS YCBOCHMS CTYJIEHTOM Yy4eOHOH mporpaMMsl 10
JTUCIUTITMHE (MJIM €€ YacCTH ), BBITOTHEHUS TPAKTUYECKUX, KOHTPOIBHBIX, 1a00paTOPHBIX padoT.

Pe3ynbprathl cjaun sK3amMeHa 1o NpocIylIaHHOMY KYpPCY JIOJKHBI OLIEHUBAThCS KaK UTOT
JeSITEIbBHOCTH CTYJEHTa B CEMECTPE, a UMEHHO - 110 TOCEUIaeMOCTH JIEKLIUH, pe3ybTaTaM padoThl
HA TIPAKTHYECKUX 3aHSATHUSAX, BBITOJHEHUS CAMOCTOSTENBbHON pa0OThl B BUIEC KOHTPOIBHBIX U
1ab0paTOPHBIX paboT, OTBETAM Ha BOIIPOCHI OMJIETa UJTU TECTa B YCTHOM MIIM MUCbMEHHOM (popme.
[Ipu sToM nomyckaercs Ha O4yHOM (opme oOydeHus mponyck He Oonee 20% 3aHATHH, C
00s13aTeNbHOM 0TPabOTKON MPOMYIIIEHHBIX CEMUHAPOB U J1a00paTOPHBIX.

CTyneHThl, y KOTOPBIX KOJIMYECTBO MPOIYCKOB, MPEBBIIIAET YCTAHOBIECHHYIO HOPMY, HE
BBITMIOJTHUBIIIME BCE BHJbI pabOT M HEYAOBIETBOPUTENIBHO pabOTaBIIMEe B TEUEHHE CEMECTpa,
IpOXOJAAT coOecel0BaHUE C IPerojaBaTesieM, KOTOPBIM ONpallnBaeT CTyJAEHTa Ha MpeaAMEeT
BBISIBJICHUSI 3HAHUS OCHOBHBIX IOJIO)KEHUH JUCHMIUIMHBI [0 KOHTPOJBHBIM paboTaM U
MPAKTUYECKUM 3a/IaHUSIM.



OneHouHbIC CpeACTBA JUIsi WHBAIWAOB WM JIMIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBBSI BEIOMPAIOTCS C YUETOM MX WHAWBUAYAIBHBIX IICUXO(DU3NISCKAX OCOOCHHOCTEH.

— TpH HEOOXOJMMOCTH WHBAIUAAM W JIUIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS
NPEJOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMs JIJIsl IIOATOTOBKU OTBETA Ha 3K3aMCHE;

— TpU TPOBEICHUM TMPOILEAYpPhl OICHUBAHHS PE3YJIbTATOB OOyYEHUS HWHBAIUIOB W JIUI[ C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPEIYCMATPUBACTCS MCIIOJIB30BaHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMA OCOOCHHOCTSIMHU;

— MpU HEOOXOAMMOCTH JJIsi OOYYaIOUIMXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI H
WHBAJIHJIOB MPOIIEIypa OLEHUBAHUS PE3YJIbTATOB OOYUCHHSI MO JUCIUILTUHE MOKET MPOBOIUTHCS
B HECKOJIBKO JTAIloB.

[Ipouenypa oleHUBaHUs Pe3yIbTATOB OOYYCHUS WHBAIUAOB U JIUI[ C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B Ie4aTHOH (hopMe YBEITHMUYCHHBIM MIPU(TOM,
— B (pOopMe PIIEKTPOHHOTO IOKYMEHTA.
JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!
— B miedaTHou opme,
— B popMe DIIEKTPOHHOTO JIOKYMEHTA.

JUtst 1T ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B [IeYaTHOM opme,
— B (pOopMe AIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TEepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA

o0yyJaroumxcsi.

5. IlepedyeHb OCHOBHO¥ U I0NIOJHUTEJIbHOH YUeOHOI JIUTepaTypbl, HeOOXOAMMOM 115
OCBOCHUS TMCHMILUINHBI (MOAYJIs1).
5.1 OcHoBHasi 1MTEpaTypa:

1. AHcenbM, A.M. BBeneHune B TEOPUIO MOJYNPOBOAHUKOB [DIEKTPOHHBIN

pecypc] : yue6. mocobue — InextpoH. naH. — Cankt-IletepOypr : Jlanb, 2016. — 624 c.
Pexxum noctyma: https://e.lanbook.com/book/71742.

2. Tumodees, B.b. OnTnueckas CHEKTPOCKONUS 00BEMHBIX
HOJYIPOBOJHUKOB M HAHOCTPYKTYp [DnexTpoHHbI pecypc] : y4el. mocobue —
OnektpoH. gaH. — Cankr-IletepOypr : Jlansb, 2015. — 512 c.

Pexxum noctyma: https://e.lanbook.com/book/56612.

3. bypbaesa, @ H.B.  OcHOBbl  MOJXYNPOBOJAHMKOBOW  AJIEKTPOHHUKHU
[DnexTpoHHBIN pecypc] : yued. mocodue — DIeKTpoH. AaH. — MockBa : OU3MaTIHT,
2012. —312c.

Pexxum nocryma: https://e.lanbook.com/book/5261.

JI1st OCBOCHMS JUCLHUILIMHBI MHBAJIMIAMU U JIMIIAMHU ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSAMU
310pOBbsS MMEIOTCSI M3JaHMsI B AJIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «Opai».

5.2 JlonosiHUTeIbHAS JIUTEPATypa:

1. AxmunerpoB, O.A. HenuseliHas onNTHMKa KpEeMHHMS W KPEMHHEBBIX
HaHOCTPYKTYp [OnekTtpoHHbli pecypc] : monorpadus / O.A. Axununerpo, W.M.
bapanosa, K.H. EBTr0X0B. — DOnekTpoH. nan. — Mocksa : @usmatiur, 2012. — 544 c.

Pexxum nocryna: https://e.lanbook.com/book/5255.


https://e.lanbook.com/book/71742
https://e.lanbook.com/book/56612
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https://e.lanbook.com/book/5255

2. Bbyp6aesa, H.B. COopHUK 3a1a4 IO IMOJYIIPOBOJHUKOBOM 3IIEKTPOHUKE
[DnexkTponHbIit pecype] : yue6. mocobue / H.B. Bypbaema, T.C. [InenpoBckas. —
OnexkTpoH. 1aH. — Mocksa : @uzmariaut, 2006. — 168 c.

Pexxum nocryna: https://e.lanbook.com/book/2126.

3. boraroB, H.M. ®u3uka moxynpoBOAHHUKOB: JTaOOPAaTOPHBINH NPAKTUKYyM /
H.M. borarog, JI.P. I'puropbsia, M.C. KoBanenko, O.E. Mutuna. — Kpacnonap: Kybanckuii
roc. yH-T, 2017. - 110 c.

5.3. Illepuoauyeckue u3IaHNs:

1. ®wusuka 1 TEXHUKA MOITYIPOBOJHHKOB

2. dwusuKa TBEpIOro TeIa

3. TloBepxHOCTh. PeHTTreHOBCKHE, CHHXPOTPOHHBIC U HEUTPOHHBIC HCCIICIOBAHUS

6. Ilepeyenr pecypcoB HHGPOPMAUMOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«HTEepHET», HEOOXOAUMBIX /IJISI OCBOCHUS JUCHHUILIMHBI (MOIYJIs1).

1. http://moodle.kubsu.ru/course/view.php?id=378#section-2

2. http://e.lanbook.com/

3. http://www.sciencedirect.com/

4. http://www.scopus.com/

5. http://www.elibrary.ru/

6. http://iopscience.iop.org/

7. MeTtoauyeckne yKa3zaHusi AJs1 OOyYAlOIIMXCH IO OCBOEHHMI0 THCHMILIMHBI
(Mmonyis).

ConpoBoXKJIeHUE CaMOCTOSITENIbHON PabOThl CTYJIEHTOB OpPraHM30BAaHO B CJEIYIOIIMX
dbopmax:

- BBITIOJIHCHUE JOMAIITHUX SaIIaHI/Iﬁ 10 JIa60paTOpHI)IM 3aHATUAM.

- IOJITOTOBKA K YCTHOM 3aluTe JIabopaTopHbIX padoT.

- U3y4EHHE Pa3/ieaoB AUCLUILUINH 110 CPEICTBOM PEKOMEHIYEMO JINTEpaTyphl.

- KOHCYJbTAllUM, OPraHU30BAaHHBIE [UId pa3bsICHEHUS MpPOOJEMHBIX MOMEHTOB IIpU
CaMOCTOATCIIBHOM U3YYCHWH BOIIPOCOB JUCHUIIIIMHBI.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU
310pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE Y4eOHOro Marepuara.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUM 110 NPCIAMETY SABJIAIOTCA BaKHBIM (1)aKTOp0M,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIIMTATEIHOTO KOHTAKTa
MCXKAY MOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBS.

8. IlepeuyeHb MH(POPMALMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX NPH OCYLIECTBJICHUH
00pa3oBaTeIbHOIO Mpolecca Mo JMCHUIINHE (MOAYJII0).
8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH.
1. Hcnonb3oBaHWe  CHEHMUATU3UPOBAHBIX  IMAKETOB  MAaTEMAaTHYECKHX  IPOTpaMM
(MathLab, MathCad u np.).
2. Pabora B MS Office, OC Linux m Windows npu TOArOTOBKE OTYETOB II0
nabopaTopHbIM paboTam.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOIO O0ecTeYeHHsl.

1. 11O «LIDER» nnst ynpaBieHUuss MU3MEpHUTENEM IapaMeTpOB MOIYIPOBOJHUKOBBIX
npu6opos UIIIIII-1.

2. TIO nmnst ynpasnenus cnekrpodoromerpamu CD-256 YBU u BUK.

3. IO MS Excel
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4. TIO MS Word
5. TIO Paint

8.3 llepeuenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:
1. CnpaBouno-mipaBoBasi cuctema «Koncynbrant [Imrocy (http://www.consultant.ru)
2. DnexTponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajJbHO-TeXHHUYECKAS

0aza, HeoOXxomumasi /I  OCYLIECTBJICHUSA

00pa3oBaTeIbHOTO MpoLecca Mo THCHHILINHE (MOTYJII0)

I[J'ISI IIPOBEACHUA 3aHATHH II0 JUCHHUIIIINHE «I[e(i)eKTBI B IIOJYIIPOBOAHHKAX) HMECTCA

HeoOXouMasi MaTepualIbHO-TeXHUYeCKas 0a3a, COOTBETCTBYIOLIAs JEHCTBYIOIIUM CaHUTAPHBIM
U IIPOTUBOIIOKAPHBIM MIPaBHJIaM U HOPMaM:

— JIGKLIMOHHAsl ayJUTOPHsI, OCHAIIEHHAs MYJbTUMEAUWHBIMU MPOEKTOPAMHU C BO3MOKHOCTBIO
noakoueHus K Wi-Fi, 10KyMeHT-KaMepoii, MapKEPHBIMH JOCKaMH IS ICMOHCTPAIIUK y4eOHOTO
MaTepuana;
— CHELHMATU3UPOBAHHBIN KJIacC, C KOMIIBIOTEpAMU M MOAKIIOYEHHBIM K HUM NepudepHitHbIM
U3MEPUTETHHBIM ITPHOOPOM;
— anmapaTypHOE U porpaMMHOe o0ecrieueHne, COOTBETCTBYIOLINE METOAMUECKUE MAaTEPHAIIBI TS
IIPOBE/IEHUS] CAMOCTOSITENIbHON pabOThI O TUCLUILINHE;

— IuTeparypa B OMOIUOTEKEe YHUBEPCUTETA.

No B paGor MarepuanbHO-TeXHUYECKOe 00ecredyeHNe JUCIUILINHBI
(MoOmyJIsl) ¥ OCHAIIEHHOCTD
1.| Jlexkuuonusie 3auatust | JleknmuoHHas ayauTOpHUs 148C, OCHaIlleHHas
IIpE3EHTAlHOHHON TEXHHUKON (mpoexktop, JKpaH,
KOMIIBIOTEP/HOYTOYK) M COOTBETCTBYIOLIUM MPOrPAMMHBIM
obecneuenuem (I10): OC Windows, MS Office.
2.| Cemunapckue 3austus | He 3anmanupoBaHbl.
3.| Jlaboparopusie JlaGoparopus 132C, YKOMILJIEKTOBaHHAS
3aHATHUS CIEIUATU3UPOBAHHON MEOENbI0 U TEXHUYECKUMH CPEJICTBAMHU
0o0y4eHHs: H3MEpUTENb IapaMeTPOB IOJIYINPOBOJHUKOBBIX
npubopo  MIIIIII-1, cnekrpodotomerp Cd-256 VYBU,
cnektpodporomerp CP-256 BUK, IIK nans oOpaboTku
HKCIIEPUMEHTAJIbHBIX IAHHBIX.
4.| Kypcosoe Kabuner asist BeIMOTHEHUS KypCOBBIX padoT, aynutopust 204C.
MPOCKTUPOBAHUE
5.| I'pynmioBbie Aynutopusi 148C, ocHaleHHas TPE3CHTAIMOHHON TEXHUKON
(MHAUBUAYATbHBIC) (mpoekTop, PKpaH, KOMIbIOTEP/HOYTOYK) U COOTBETCTBYIOIUM
KOHCYJIbTAIIUH nporpaMmmubiM  obecrieueHuem (I10): OC Windows, MS
Office.
6.| Texymuii  KOHTpOJb, | Ayautopus 148C, ocHameHHAas TPE3EHTAIMOHHOW TEXHUKOU
MPOMEXKYTOUHAS (MpoeKTOop, FKpaH, KOMIBbIOTEP/HOYTOYK) U COOTBETCTBYIOILIUM
aTTecTanus nporpaMmmubeiM obecnieueHuem (I10): OC Windows, MS
Office.
7.| CamocTosTenbHas KaOuHer »5neKTpOHHBIX pPECypcoB MJIi CaMOCTOSITENBbHOMN
pabota paboThl,  OCHAILEHHBIH  KOMITBIOTEPHOW  TEXHHKOW  C
BO3MOXKHOCTBIO  TMoOAKIIOUeHus K  cetu  «HTepHETY,
IpPOrpaMMOIl  AKPaHHOTO YBEIMYEHUs U  00eCredyeHHbII
JIOCTYTIOM B 3JICKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeIbHYIO
Cpelly yHHUBEpcUTETa. AyYIUTOpUS [UIsl CaMOCTOSITENIBHOMN
pabots 204C.
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