MHUHHICTEPCTBO HAyKHU ¥ BBICLIEro 00pazoBanus Poccuiickoit Dezepalun
deepanbHOE FOCYIapCTBEHHOE GI0IKeTHOE 00pa30BaTeIbHOE yIPEKACHNE
BEICIIIET0 00pa30BaHMS

«KyGanckuii rocyJapCTBEHHBIM YHUBEPCUTET
(®T'BOY BO «Ky6I'V»)

OU3NKO-TEXHUUECKUH (PaKyIbTET

VTBEPXJAIO:
HgopeKTop 1o Y‘-IC6HOI/I pa60Te

2019 7.

{j‘tl'ﬂlmmﬂ“‘"ﬁ

PABOUYASI IPOTPAMMA JUCHHUIIJIMHbI

51.5.07.04 OIITHKA

HanpasneHue moaroToBKU 03.03.02 ®usuka
Hanpapnernocts  @yHIaMeHTalbHAs QU3HKa
[TporpaMma IIOJATOTOBKM aKaJeMHUIecKasd
dopma o0yueHHust OYHas

Kpanudukays BEITyCKHUKA OakaiaBp

Kpacuonap 2019



Pa6ouass mporpamMma AHCUUIUIMHBI «ONTHKa» COCTaBJICHA B COOTBETCTBHM C ®denepanbHBIM
rocyJapcTBEHHbIM 00pa30BaTe/IbHbIM CTaHJAPTOM BBICHIETO 06pa3oBaHus 1O HAlPaBJICHHUIO
noxrorosku 03.03.02 ®msuka (npoduis) "OyHnamMenTanbHas Gpusnka”

[Tporpammy cocTaBHII: /Q
A.B. Ckaueny0, JOLIEHT 7

ngonuce.-

PaGouasi mporpamMma JUCIMILIMHBL yTBEP)K/IeHa Ha 3ace/lanuy Kadeapbl Gu3uKu 1
HH(OPMAIUOHHBIX CHCTEM
npotokon Ne 20 «21» mas 2019 .
3apemyromuii kadenpoii (pazpaborunka)
Boraros H.M. «'fww/
amunus, unuyuansl noonuce

'VTBepK/IeHa Ha 3ace/laHuH y4eOHO-METOIMYECKOH KOMUCCHH (BaKyIbTeTa

Du3MKO-TEXHUIECKHH (aKyJIbTET

nporokon Ne 11 «21» mas 2019 r. =

[Ipencenarens YMK ¢dakynbrera Borato H.M. e araand
Gamunus, unuyuans noonucy

PerieH3eHTHI:
[llanommmukosa T.JI., 3aB. kapenpoit puzuxu ®I'BOY BO Ky6I'TY

I'puropssn JI.P., lenepanbusiii upekrop OO0 HII® «Me3zon»



1. Heau u 3aaa4m u3y4eHUs TUCUUIIMHBI
1.1 Heap AUCHUNIMHBI

JlanHasi QMCLMILIMHA CTaBUT CBOCH LENBbI0 M3Y4YEHHE 3aKOHOMEPHOCTEH H3JIy4eHUs,
MOTJIOIIEHUSI M PACIPOCTPAHEHUs CBeTa, (HOPMUPOBAHHME MPEICTABICHUNA O IBOWCTBEHHOMN
IIPUPOZE CBETA, NPOSBIAIOLICHCS 4Yepe3 CBOMCTBA JJIEKTPOMArHUTHBIX BOJH M KBAaHTOB
AJIEKTPOMArHUTHOTO OIS — (POTOHOB.

1.2 3agauu ocBOEeHUS AMCUHHUILIHHDI

OcHOBHBbIE 337a4U AUCLUIIINHBIL:

— chopMHpOBaTh y CTYIE€HTOB MpeACTaBICHUE O (PU3NUECKON ONTUKE KaK MAaTEMaTHYECKOM
00001IeHUN HAOMIOICHHH, TPAKTUYECKOTO OIBITa U SKCIIEPUMEHTOB, B KOTOPBIX MPOSBIISIOTCS
3aKOHOMEPHOCTH U3JTY4YEHHUS;

— U3YUYUTh IPOLECCH] OTPAXKEHUS, TIOTJIOLIEHUSI U PACIIPOCTPAHEHUS CBETA;

— U3YyYUTh IPUHLHUIBI paOOThl ONTHUYECKUX YCTPOMHCTB;

— OCBOUTh TEXHUKY IIPOBEIECHUS ONTUYECKUX U3MEPEHUHN U UCCIIEA0BAHUH.

1.3 MecTo AucuMIIMHBI (MOYJs) B CTPYKTYpe 00pa3oBaTeIbHOIl NPOrpaMMbl

Hucunmmna «OnTuka» SBISIETCS KOMIIOHEHTOM 00IIero Kypca ()M3MKH ¥ BXOJHUT B
0a30Byl0 4YaCThb MAaT€MaTHYECKOr0 M €CTECTBEHHOHayyHOro uukia. HeoOxoaumbivu
IPEANOCHIIKAMU I YCIIEIIHOTO OCBOGHMS Kypca SBISETCsS clenyoomee. B nukie
MaTeMaTHYeCKUX JUCLUIUIMH: 3HAaHUE OCHOB JIMHEHHOW anreOpbl U MaTeMaTHUECKOro aHalu3a,
ymenue audQepeHnupoBaTh 1 UHTETPUPOBATH, Pa3IokUTh (PyHKIHMIO B psin Teitnopa, pemarsb
npocreimme auddepeHIuanbHble YpPaBHEHMsI, BIIAJETh 3JE€MEHTAaMHM BEKTOPHOIO aHAJIN3a,
BKJIIOYAsl XOpoLIee NIOHUMaHue HHTerpanbHbIX TeopeM Octporpanckoro-I'aycca u Crokca.

B mukne o0mepu3nyecknx ITUCHMILIMH HEOOXOIUMBIMHU TPEINOCHUTKAMH  SBIISIOTCS
3HaHUE OCHOB KJIACCHUYECKON MEXaHUKH, MOJICKYJIIPHON (PU3UKH, SJIEKTPUUECTBA U MAarHETHU3Ma,
AHAIIMTUYECKON r€OMETPHH.

B cBow ouepenp, pasgensl Kypca «OnNTHKa» SBISIFOTCS OCHOBOM I M3Y4YEHMS
OOLIETEXHUYECKUX M WH)KEHEPHBIX JUCLHMIUINH, TakuX Kak «OCHOBbI aTOMHOHN (DU3HKN»,
«OcHOBBI IepHON Gpu3nKN», «brodusndeckne 0OCHOBHI )KUBbIX cucTeM (buodusuka)» u 1pyrux.

1.4 TlepeyeHb MVIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHUS MO JUCHUILIHHE «ONTHKaY,
COOTHECEHHBIX C IVIAHMPYEMBIMH Pe3y/IbTATAMH OCBOCHH 00pa30BaTeIbHOM
NPOrpaMMblI

[Tponiecc n3yuenuss qucuuIuiMHbl «ONTHKa» HampasiieH Ha (GopmupoBaHue komneTeHmit OK—7,
OIIK-1.

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIIUTUIAHBI
. | KOMIET | KOMNETEHIHH (nm e€ 00yyYaromuecs 10JKHbI
| eHOUH YacTH) 3HATh yYMeTh BJIaJeTh
1. OK-7 | CiocoGHOCTBIO K | CMbICK OnuceiBath u | [Ipaktrueckum
CaMOOpraHu3allud W | ONTHYECKUX OOBSICHATD U HaBbIKAMH
camMo00pa30BaHUIO MTOHATUH, ONTHYECKHE paboThI c
BEJIMYHMH, SBJICHUS, yueOHOi
3aKOHOB, (dbyHIaMEHTaJIbHBI | JINTEpaTypoi
IIPUHIINIIOB, € OIIBITHI.
MOCTYJIaTOB.




e WNHupekc Coneprkanue B pesynbrare uzyueHust yaeOHON AUCHUTIIHHBI
[y, | KOMIET | KOMIETeHIHH (nm eé 00yyYaromuecs T0JKHbI
SHIUHN 4acTH) 3HATh yMeTh BJ1aj1eTh
2. OIIK-1 | CriocoGHOCTHIO 3aKoHbI [IpumensTh [IpakTnueckum
UCIIOJIb30BATh B | M3JIy4YeHHUs, MOJIy4YEHHBIE U HaBBIKAMH
npoeccuOHaTBLHON MOTJIOLIEHMUS, 3HAHUSA IS | paboThI c
JeSITeIbHOCTH pacrnpoCcTpaHeH | pelieHus ONTUYECKUMU
0a30BbIe usi  cBera WU | puzmueckux yCTPOHCTBaMH,
€CTECTBEHHOHAYYHbIE | OMMCHIBAIOLIUE | 3ajau. 00paboTku
3HaHUS, BKJTIOYAs | MX JTAHHBIX
3HAHUA O MpeIMEeTe M | MaTeMaTHYeCKH ONTUYECKUX
O00BEKTaxX HW3YyYEHHs, | € COOTHOILICHHUS, U3MEpEHUil,
MeTOoJ1aX €IMHULIBI BBITMIOJTHEHUS
HCCIIEIOBaHMS, U3MEpPEHUS pacueros,
COBpPEMEHHBIX ONTUYECKUX pelieHus 3a1a4y
KOHIICTIIUSIX, BEJINYHH,
JOCTHKEHUSIX U | PUHIUIIBI
OTpaHUYECHUSX paboThI
€CTECTBEHHBIX  HAyK | ONTHYECKUX
(mpexie BCero XuMuM, | yCTpONUCTB
OHMOJIOTHH, SKOJOTHH,
HayK O 3eMje H
YeJI0BEeKe)

2. CTpyKTYypa M coepxKaHue TUCHUILINHBI

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILJIMHBI 110 BUAAM padoT

OO6mas TpyAoE€MKOCTh NUCHUIUIMHBI cocTaBiusier 5 3aud.en. (180  wacoB), ux
pacrpeiesieHre 1Mo BujgaM paboT MPeICTaBICHO B TAOJIHIIE .
CemecTpbl
Bun yae6Ho# paboThl Beero (uachl)
4acoB 3
KonrakTHas pabora, B TOM YHCIe: 106,3 | 106,3
AyauTopHBIe 3aHATHS (BCEro): 96 96
3aHsATHS JTEKIIMOHHOTO TUTIA 32 32 - - -
JlaboparopHsble 3aHATHS - - - - -
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI, 64 64 i i i
MPAKTUYECKHE 3aHITHSI)
HNHasi KOHTaKTHas padora: 10,3 10,3
KonTpons camoctostensHol padotsl (KCP) 10 10
[Tpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM YHcJIe: 38 38
Kypcosas paboma 4 4 - - -
IIpopabomxka yuebrnoeo (meopemuueckoeo) mamepuana 28 28 - - -
Buvinonnenue unousudyanvHulx 3a0anuii (n0020mosKa 6 5 i i i
coobWenull, npezenmayuii)
[TonroroBkKa K TeKyliemy KOHTPOJIIO 11,8 11,8 - - -
KoHTpo.ib: 35,7 35,7




IToaroToBka K 3K3aMeHy 35,7 35,7
gac. 180 180 - - -
B TOM 4YHCJIE
OO0mas Tpy10eMKOCTh i 106,5 | 106,5
3a4. ex. 5 5

2.2 CTpyKTYypa QM CHUIUINHBI:
Pacripenenenuie Bu1oB yueOHOM paOOTHI M UX TPYIOEMKOCTH IO pa3/ieiaM JUCITUILTAHBL.
Paznenbl nucnuruineel, u3ydaembie B4 ceMectpe (011 cmydenmos OPO):.

No KomnnuectBo yacos
" AyauTtopHas
paszne HaumenoBanue pasnenos CamocrosiTenbHas
1 Bcero pabora paora
JI 113 JIP
1. |Ilpenmer u 3ana4yn Gpu3nIecKOn 6 2 4 5
ONTHKHU
2. |llonspusamms cBera 18 6 12 6
3. |HuaTepdepenius ceera 18 6 12 6
4. | dudpaxuus ceeta 14 4 10 4
5. |'eomeTpuyeckasi OINTHKA 12 2 10 6
6 |ducnepcus cBera 12 4 8 5
7 |KBaHTOBas ONTHKA 8 4 4 6
8 |Henuneiinas ontuka 8 4 4 2
Bcezo: 32 64 38
KomnnuectBo yacos
Ne
AynuropHas
paszzne HaumenoBanue pasnenos CamocrosiTenbHas
1 Bcero paboTta paora
JI 113 JIP
1. |[Ipeamer u 3amaun Gpu3nUECKOU 6 2 4 5
ONTUKHU
2. |llonspusamms cBeta 18 6 12 6
3. |HMuTtepdepenuus ceta 18 6 12 6
4. |dudpaxnus ceeta 14 4 10 4
5. |'eomerpuyeckas ONTHKA 12 2 10 6
6 |[ducnepcus cBera 12 4 8 5
7 |KBaHTOBas ONTHKA 8 4 4 6
8 |Henuneiinas ontuka 8 4 4 2
Bcezo: 32 64 38
2.3 Coaep:xanue pa3aesioB JUCHUILIMHBI:
2.3.1 3ansATHS JIEKIITMOHHOT0 TUIIA
HanmenoBanue dopma TEKyIIEero
No Conepxanue paszaena
paszzuena KOHTPOJIS
1 2 3 4
1. |Ilpenmer u [Ipenmert u 3a1aun GU3NYECKON ONTHKH, €€ OtBeThl Ha
3a1aun MECTO Cpe/iu APYruX (U3NUYECKUX HAYK. KOHTPOJIbHBIE
buznueckoit OnexkTpoMarHuTHas npupoaa ceera. [llkana Bonpocsl (KB) /
ONTUKHU AIIEKTPOMArHUTHBIX BOJIH. CTpyKTYypa BBITIOJIHEHHE
AIIEKTPOMArHUTHOM BOJNHEL. [Tonsipuzanus MPAKTHYECKUX
AJIEKTPOMAarHuTHHIX BOJIH. Cepuueckue 3aganuii (I13) /




SJICKTPOMArduTHBIC BOJIHBI. IInoTHOCTE
MOTOKA SHEPTHUU U IJIIOTHOCTH UMITYJIbCA
QJICKTPOMArHMuTHBIX BOJIH.

tectupoBanue (T)

[Tonspuzanus
CcBeTa

OTtpakeHue u NpeoMIIeHNnE
AJICKTPOMArHUTHBIX BOJIH HA TPAHHUIIC
pazziena AByX AUAJIEKTPUUECKUX Cpel.
dopmyibel peHens 1 OTPaKEHHBIX U
MMPCJIOMJICHHBIX CBETOBLIX BOJIH. 3akon
Bproctepa. [TotHOE BHYTpEeHHEE OTpaKEHUE
cBeTa. 3akoH Maioca. J[BoiiHOe
JyderperoMIIeHUe.

KB/II3/T

Wutepdepenmms
cBera

Wutepdepentus ceera. Cynepno3unus
KOT€PEHTHBIX 3JIEKTPOMAarHUTHBIX BOJIH.
[Tony4yenue nuHTEpPEPEHIIMOHHON KapTHHBI.
WuTepdepeH1iys 31eKTpOMarHuTHbIX BOJIH B
JIuaIeKTpudeckou cpene. Ilonstue o
rojiorpauu.

KB/II3/T

Hudpaxuus ceeta

ITpunnun INoiirenca-@penens. Meron 30H
Openens. dubpakuus Openens, nudpakiys
®payrarodepa. Jludpakuronnas penieTka.

KB/II3/T

FGOMeTpI/I‘leCKaH
OIITUKa

['eomerpuyeckas onTvkKa Kak
MpEEIbHbIA CIy4ail BOJHOBOM ONTHKH.
[Toctpoenue n300pakeHUd B ONTHYECKHUX
cuctemax. Adeppaluy ONTUYECKUX CUCTEM.
[Tpocreiimme onTUYECKHUE TPUOOPHI.

KB/II3/T

Hucniepcus ceera

ITornomenue n pacceiaHune CBCTa B
BCIICCTBC. I[I/ICHepCI/IH CBCTaA.

KB/II3/T

KBanToBas
OITHKA

TemoBoe n3iydyeHue. 3aKOH TEIIOBOTO
usnydeHus: Kupxroda. 3akoHbI U3Ty4eHUS
yepHoro tena. orornexrTpudeckuit 3 exT.
KBanToBas npupoja csera. Jlazepsl.

KB/II3/T

Henuneitinas
OIITUKA

['eneparus rapMOHHK, caMO(OKYCHPOBKA
CBETA.

KB/II3/T

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

BapuanTel nmpaktuueckux 3agaHuil Oepyrtcs u3 3amaunuka Mpogos U. E. 3amaum mo obmeit
¢usuke M.: BUHOM. JlaGoparopust 3Hanwmii, 2007

HanmMeHnoBaHue TeMarnka NMpakTUYECKUX 3aHITUH dopma TeKyIero
pasnena (cemuHaApOB) KOHTPOJIS
2 3 4
1.Bxognoit kouTtpons |MHauBuayaneHble 3amaHug i Kaxaoro|lIpoBepounas
3HAHUH CTyZEHTa KOHTpOJIbHAs paboTa
Meronsl  mostydeHuss — noJsipuzoBaHHOro|I[IpoBepouHnas
cera. 3akoH bproctepa, 3akoH Mantoca. KOHTpOJIbHAs
CreneHb NOJISIpU3alMKA CBETA pabora, MpoBepKa

2 Ilonspuzanus ceera

3amauu s pemieHus B ayauropun: Ne 1.2.3,
1.2.6,1.3.4,1.3.5,
Ha mom: Ne 1.2.9, 1.3.7 (§ 1.1, rn. 1, ctp. 23,
§ 1.3, ctp. 26-27)

JOMAIIHECTO 3adaHus.

3.UuTepdepenius cBera

OneIThI Openeuns, OIIBITHI IOmnra.

WnTepdepennus B TOHKUX IUICHKAX.

IIpoBepouHas
KOHTPOJIbHAs




3amaun i pemeHus B aynuropun: Ne 2.1.1,[pabora,  mpoBepka
2.1.2, 2.1.6 (§ 2.1, ctp. 32-33) Ha nom: Ne|momaiHero 3agaHusl.
2.1.5,2.1.7 (§ 2.1, t.2, ctp. 33, ctp. 34)

4. ludpaxuus ceera

Judpaxius ®penens, mudpakuus| [I[posepounas
®paynrogepa. KOHTPOJIbHAS
3amaum as pemenus B ayautopun: Ne 2.3.1,|pabota,  mpoBepka
2.3.2(§ 2.3, ctp. 47-48) JIOMAIITHETO 3a[aHusl.
Ha nom: 2.3.3 (§ 2.3, ctp. 48)

5.Jucnepcus cBera

3agaum juis peuienus B aynutopun: Ne 2.4.1,([IpoBepounas
2.4.3(§ 2.4, ctp. 51-53) KOHTPOJIbHAS
Ha nom: Ne 2.4.7,2.4.8 (§ 2.4, cTp. 55) pabota,  TpoBepka
JIOMAIIIHETO 3aJJaHusl.

7.KBaHToBasgs oNTHKa

3agaun sl PEIICHUS B ayJUTOPHH:
cTp. 86-91

§ 5.1,{IIpoBepounas
KOHTPOJIbHAS
pabota,  TpoBepka
JIOMAIITHETO 33/1aHusl.

8. Henuueiinag ontuka

3anaun i perienus B ayauropun:: Ne 3.1.1,|IIpoBepounas
3.1.3(§ 3.1, ctp. 59-61) KOHTPOJIbHAS
Ha mom: Ne 3.1.8,3.1.11 (§ 2.4, ctp. 62-61) |pabora,  mpoBepka
JIOMAIITHETO 3aJaHMUsL.

9. Utorosasa

KOHTPOJIbHAs paboTa

WupuBuayanbHbie 3amaHust i Kakzaoro|[IpoBepounas
CTyJCHTa KOHTPOJIbHAS
pabora.

2.3.3 JlabopaTopHbIe 3aHATHS

He npenycMoTpeHsl.

2.4 IlepeyeHb y4eOHO-METOAUYECKOr0 O0ecrieYeHHs JJI CAMOCTOATEIbHONH PadoThI
o0yuyarumuxcst Mo JucuumiInue «OnTuka»

No Bug CPC

IlepeueHb yueOHO-METOUUECKOT0 00eCTIeueH s JUCIIUILTMHEI
T10 BBIITOJIHEHUIO CAMOCTOSITEJIbHON pabOThI

[TpopaboTka
1 | Teopernueckor
0 MaTepuaia

MeTtoauueckre pPEKOMEHIAIMN [0 OpTaHH3allMi CaMOCTOSTEIbHON
pabotsl ctynentoB, ®I'bOY BO «Ky6I'Y», 2012. - 33 c.

1. Bymenesa FO.U. Kak npaBunbHO HanucaTh pedepar, KypcoBYIO U 11-
TUIOMHYIO paboThl: YueOHoe mocobue ams 0akamaBpoB [DIEKTPOHHBIN
pecypce]: yueb. mocobue — DnexTpoH. naH. — M.: Jlamkos u K, 2016. —
140 c.

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

2 Pedepar
2. Kysnenos W.H. Pedeparsl, KypcoBble W AUIIIOMHBIE PaOOTHI.
MeToauka OATOTOBKY U O0OpMIICHHUS [ DNEKTPOHHBIN pecypc]: yuel.
nocobue — InekTpoH. naH. — M.: JlamkoB u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
Bruterxanuna A.O. JlenoBble U Hay4YHbIE PE3EHTALUU [ DIEKTPOHHBII
ITonroroBka
De3CH AL pecypc]: yaebHOe mocobue — DaekTpoH. naH. — M., bepnun: [upekt-
g | PO | Memma, 2016.— 115 c.
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
pedepata



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

YueOHO-MEeTOANYECKHE MaTepUaibl JJII CaMOCTOSITCIIBHOW pabOThl 00YyYaronuuxcs: u3
4KCJIa MHBAIWOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 310p0Bbst (OB3) npenocrasisitoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUMYCHUSAM UX 3/J0POBbS U BOCHPUATHS HH(DOPMAIIIH:

Jist U1 ¢ HapyIIEHUSIMH 3PCHHUS:

— B Ie4aTHOM (hopMe YBEITMUYCHHBIM HIPU(TOM,

— B hopMe IIEKTPOHHOTO JOKYMEHTA,

— B (hopme aynuodaiina,

Jlis i1 ¢ HapyIIeHUSIMH CITyXa:

— B [Ie4aTHOM (opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapara:

— B miedaTHoi opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B (hopme aynuodaiina.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporiecce npenogaBanus AMCHUTUIMHBI UCTIOIB3YIOTCS CIIETYIONNE METOIBI:

— JIEKIIHH;

— OIIpOoC;

— JIOMAIIIHUE 33]IaHus;

— MH/IMBHUTyaJbHbIC TPAKTUICCKHEC 3a/1aHUS;

— TECTUPOBAHME;

— myOJMYHas 3anmTa JJ1abopaTopHbIX padoT;

— KOHCYJbTAIIUU MIpernoaBaTenei;

— camocTosTeNbHAs paboTa CTyIeHTOB (M3ydeHHE TEOPETHYECKOTro Marepuaa,
MOATOTOBKA K JTAOOPATOPHBIM 3aHATHUSM, BBIMOJHEHHE NOMAIIHUX PabOT M MHIUBUIYaTbHBIX
THUTIOBBIX PAaCcYeTOB, MOJTOTOBKA K OTMPOCY, TECTUPOBAHUIO H 3a4ETY).

JIeKITMOHHBIN MaTepuaa COMPOBOXKIACTCS HU3IIOKEHHUEM PEe3YNIbTaTOB COBPEMEHHBIX
WCCIIEIOBAHHH, T/JIE 9TO BO3MOYKHO B COOTBETCTBHE C YPOBHEM 3HAHHIA U TIOJATOTOBKH CTYJIEHTOB.
Tam, rne HEOOXOAMMO, YKa3bIBAIOTCS AHAJIOTHH W JENAIOTCS CChUIKM HAa COOTBETCTBYIOIINE
pa3zaensl GU3NKH, B KOTOPBIX YKa3aHHbBIE SIBIICHUS OMICHIBAIOTCS 00JIe€ TOYHO M KOPPEKTHO.

Jlnsg mpoBelneHUs JIEKIIMOHHBIX 3aHSITHH MOTYT HCIOJIb30BaThCS MYJIbTHMEIUNHHBIC
CpeAcTBa  BOCHPOM3BEACHUS  AaKTHBHOTO  COJEPKHMOTO,  IO3BOJISIOIIETO  CIYIIATEINIO
BOCIPUHHUMATH OCOOEHHOCTH M3y4aeMOro MarepHala, 3a4acTyl0 UTPArOIINe PElIatollyo poiib B
MOHVMMAHUM W BOCHPHUATHH, a Takke (QOpMHpPOBAHUHM TPOPECCHOHATBHBIX KOMITCTESHITUH.
D¢ dexTuBHOE 00CYXKIEHUE CIOKHBIX U TUCKYCCHOHHBIX BOIIPOCOB U MPOOIEM.

Marepuan JeKuMid W CEMHUHApOB BO BpeMsi OOydYeHHs 3aKperuIsieTcss € TOMOIIBIO
MOJIETTUPOBAHUS, B MPOIIECCE KOTOPOTO CTYAEHTHI PACCUUTHIBAIOT DJIEKTPUUECKHE U MarHUTHBIE
TOJISL B TIPOCTBIX TEOMETPHSX.

Bce cemuHapckue 3aHATHS TPOBOAATCS B MHTEPakTUBHOU (opme. [Tomumo cemuHapos,
CYIIECTBYET CHCTEMa CEMECTPOBBIX 3aJlaHUH, B KOTOPOH KAkl CTYAEHT 3a CEMECTp JIOJDKECH
camoctosiTenbHO pemnTh 40 3amau. 3amanue caaercs B ¢opme Oecenbl ¢ IpernojaBaTeiieM B
CrIenraIbHO OTBEIEHHOE BpeMs (TIpreM 3aaHuil).

[Ipu peanuzanuu yueOHON paOOTHI MO OCBOSHUIO AUCHHUILIIHHBI «ONTHKA» HUCIIOIb3YIOTCS
COBpPEMEHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH:

-Oece/a, TUCKYCCHs, MO3TOBOM HITYpM;

- HH(OPMAITMOHHO-KOMMYHHKAITHOHHBIE TEXHOJIOTHH;

- UCCIIeZIOBATENbCKUE METO/IbI B 00yUeHHH;

- npo0seMHOe 00yUYeHue.



Ha nekiuu BeiHOCUTCs 0KOJ10 80 % Marepuana u3JI0KeHHOTO B MPOrpaMMe AUCIUTIINHBL.
OctanpHas yacThb MaTepuaia BBIHOCITCS AJIS CAaMOCTOSITENIBHOIO M3ydeHHs. B KoHIe Kaxaoro
JEKIMOHHOTO 3aHATHA OakajaBpaM TPEUIaraloTCs Ui BBIMOJTHEHHS TBOPYECKHE U
UCCIIEIOBATENIbCKUE 3aJlaHusl, YIIYOJSIoUMe M pacliupsiiolive JIeKIUOHHBIN Marepual,
pPa3BUBAIOIINE HWHHOBAIIMOHHOE MBIIUICHUE, a TaKKe yMeHue paldoTaTh C MPHUBICYCHUEM
COBpEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJOTUil. BrilonHeHne THX 3aJaHuil 00CYXAAroTcs Ha
CJIEyIOILEN JIEKIIUU UJIM CEMUHAPCKOM 3aHATHH.

Ha mnpaktuueckux (CeMHUHApCKUX) 3aHATHUAX PACCMATPUBAIOTCS OCHOBBI TEOPHH,
TpeOyIOIIME CIOXKHBIX MATEMAaTUYCCKUX BBIKIAJOK, pa3jMYHbIE METOJBI PpEIICHHs 3a/ad,
Hau0OoJiee THTMYHBIE U TBOpUECKHe 3a1aun. J{Jis 3aKperuieHns MaTepuana, pacCMaTpUBaeMoro Ha
ceMHHapax, 0akagaBphl OJY4YalOT JOMAITHUE 3a/IaHUS B BHJIC Psi/ia 3a/1a4 U3 COOTBETCTBYIONIUX
3aJJaYHUKOB.

CamocrosrenbHas paboTa 1Mo TUCIHUIIMHE BKIIOYALT:

- CaMOMOJTrOTOBKY K Y4EOHBIM 3aHSATHUSAM 0 KOHCIIEKTaM U y4eOHOM TuTepatype;

- BBINOJIHEHHUE JOMAIIIHUX 33JIaHui (pellleHne TUIIOBBIX 3a/a4 10 ONTHKE).

ConpoBoXKJIeHUE CaMOCTOSATENbHOM pabOThl CTYJEHTOB TaKXE OpraHM30BaHO B
clleAyIomUX Gopmax:

— YCBOEHME, JONOJHEHHWE W BHUKAHUE B pa30upaeMble pas3zeiibl JUCHUIUIMHBI IpU
IIOMOLIY 3HAHUM IOJy4YaeMbIX IO CPEACTBaM H3Y4YECHHsI PEKOMEHAYEMOW JIMTEpaTypbl H
OCYILIECTBIISIEMOE ITYTEM ITOATOTOBKH MHIMBUYaIbHBIX JI0KJIA/10B;

— KOHCYJIbTallUM, OpPraHU30BaHHbIE JUIS Pa3bsICHEHUS HPOOJEMHBIX MOMEHTOB IIpH
CaMOCTOSITEJIbHOM M3YYEHHUU TE€X WM UHBIX aCIEKTOB pa3fesioB yCBaMBacMOW MH(pOpMaLUH B
JUCLIUILINHE.

OcHoBHBIE 00pa30BaTEIbHBIE TEXHOIOTUH, UCTIONb3yeMbIE B y4eOHOM IpoIiecce:

— JIEKIUH ¢ IPOOJIEMHBIM U3JI0KEHUEM;

— OOCYXXICHHE CIIO)KHBIX M JIMCKYCCHOHHBIX BOIIPOCOB W TPOOJEeM W pa3pelicHue
npoOJem;

— KOMIIBIOTEpHBIE 3aHITHUS B PEKUMax B3aUMOICHCTBUS <«IIPENOAaBaTelb — CTYICHT,
«CTYZAEHT — IIPENOJABATEIbY, «CTYJIEHT — CTYIEHTY;

— TEXHOJIOTWM CMEIIaHHOro OOy4YeHWs: JUCTAHIMOHHBIE 3a/aHus] U YIpPaKHEHWS,
COCTaBJICHUE TIJIOCCApUEB TEPMHMHOB M OIpEAENeHUH, TpynnoBble Meronpl Wiki, HMHTepHeT-
TECTUPOBAHUE U AHKETUPOBAHUE.

HHTtepakTBHBIE 00pa30BaTe/IbHbIE TEXHOJIOTUH, UCIIOJIb3yEMbIE B ayJTUTOPHBIX 3aHATHSIX:

— TEXHOJIOTUS Pa3BUTHUSI KPUTHUECKOTO MBIIICHUS;

— JIEKIUH ¢ TPOOJIEMHBIM U3JI0KEHUEM;

— M3y4YEHHE M 3aKpeIUICHHe HOBOrO MaTepuajga (HUCIOJIb30BAHHUE BOIPOCOB,
Coxparudeckuit 1uaor);

— 00CYXKJ€HHE CIOXHBIX M JIUCKYCCHOHHBIX BOIPOCOB U MpobieM («3aiiMu MO3UILHIO
(1rkana MHEHUH )y, TPOEKTUBHBIE TEXHUKH, «OUH — BIBOEM — BCe BMeCTe», «CMEHU MO3ULHIOY,
«Jluckyccust B cTujie TEIEBU3UOHHOTO TOK-IIOY», 1€0aThl, CHMIIO3UYM);

— pazpeenue npodiem («epeBo pemennit», «Mo3roBoi ITypM», «AHAIN3 Ka3yCOB»);

— TBOPYECKHE 3a/1aHuUs;

— paboTa B MaJIbIX TpyIIax;

— TEXHOJIOTHSI KOMIIBIOTEPHOI'0 MOJIETMPOBAHUS YNCICHHBIX PACUETOB.

[TpoBenenue Bcex 3aHATUH J1a0OPATOPHOrO MPaKTHKyMa MPEIyCMOTPEHO B Kilacce
CHa0XEHHOM BCEM HEOOXOIMMBIM OOOpYIOBaHHMEM U KOMIbIOTepaMu ISl 3G (HEKTUBHOIO
BBINOJIHEHUS] COOTBETCTBYIOIINX JTaOOpaTOPHBIX PadoOT.

[lo utoram BBIMOJIHEHUSI KaXXJOW JaOOpaTOpHON pPAaOOTHI CTYAEHT MPEAOCTaBIsIeT U
3alMIaeT pa3padOTaHHYI0 NPOTrpaMMy UYHCIEHHOIO MOJEIHMPOBAHUS M pacueTa, MpUYeM B
Oecene ¢ MpemnoaaBareleM [ODKEH IPOAEMOHCTPUPOBATH 3HAHUE KaK TEOPETHUYECKOro H
HKCHEPUMEHTAIbHOIO MaTepHuaja, OTHocsllerocs K paboTe, Tak W HEOOXOAMMBIX JUIs
MPaKTUYECKON peaau3aluu padoThl KOMIBIOTEPHBIX TeXHOIOTUM. [locie 3amuTel 1abopatopHoit
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paboTel CTYAEHT 00s3aH TPEIOCTaBUTh OTKOPPEKTUPOBAHHYID U  ONTHUMH3UPOBAHHYIO
MPOTPaMMHYIO pa3paboTKy B OpMaTe HCIIOIb30BAaHHON KOMITBIOTEPHOM CHCTEMBI.

JomnonauTtenpHast Gopma KOHTPOIIsT 3PPEKTUBHOCTH YCBOSHUS MaTepHala U MpuoOpeTCHHS
MPAKTUYECKUX HABBIKOB 3aKIOYACTCS B OTKPHITOH HMHTEPAKTUBHOW 3alIuTe J1a0OpaTOPHOMH
paboThI HA YCTHOM BBICTYIIJICHUH TEPE] ayIUTOpUEH COKYPCHUKOB.

CorpoBOoX/IeHHE CaMOCTOSITEIBHOW Pa0OThI CTYACHTOB TAK)KE OPTaHU30BAHO B CIIEIYFOIINX
dopmax:

— YCBOGHHUE, JIOMOJTHEHNE ¥ BHUKAHUE B pa30UpacMbIe pa3ieibl TUCIUILTHHBI IIPU ITOMOIIN
3HAHUU MMOTY9aeMBbIX TI0 CPEICTBAM H3yUEHUSI PEKOMEHIYEeMOW JTIUTEPATYPHI U ITyTEM IMOATOTOBKHU
JIOKJIAJIOB;

— KOHCYJbTAIlMM, OPTraHW30BaHHBIC IJIS PA3bSICHCHHS MPOOJIEMHBIX MOMEHTOB IPH
CaMOCTOSITEIIbHOM M3YYCHUHU TEX WJIM MHBIX aClEKTOB pPa3JelIOB yCBanBaeMoW HMH(GOpMAIMH B
TUCITUTUIAHE.

Jlist mun; ¢ OTpaHUYEeHHBIMH BO3MOYKHOCTSIMH 370POBbsSI TIPEIyCMOTpPEHA OpraHU3aIus

KOHC}’HBTaHI/Iﬁ C UCIIOJIb30BAHUECM 3HCKTpOHHOI71 IIOYTHI.

4. OueHoYHbIE CPeCTBA 1JIsl TEKYIIero KOHTPOJIA YCIIeBAeMOCTH U IMPOMEKYTOYHOM
aTTecTaluu

®DoH/T OIICHOYHBIX CPEJICTB JUCIUTIINHBI COCTOUT U3 CPEJICTB BXOAHOTO KOHTPOJIS 3HAHHUHA
(o paHee M3y4YEHHBIM JUCIUIUIMHAM), TEKYIIErOo KOHTPOJIS BBHIITOJIHEHHS 3aJaHUi (CM. CIIUCOK
MPaKTUYECKUX Pa0dOT), CpPeACTB JUIsl INPOMEXKYTOUHOM (TECThl) M MTOrOBOM aTTeCTAluU
(7x3ameHa):

OrieHKa ycrieBaeMOCTH OCYIIIECTBIISICTCS 110 Pe3yiibTaTaM:

- CAaMOCTOSTEILHOIO BBIIOJIHCHUS JoMamIHuX 3aganuid u JJCP;

- YCTHOT'O OIIPOCa BO BPEMsI CEMUHAPCKUX 3aHATHIA;

- KayecTBa BBHIMOJHEHHOTO MHAUBHIYaIbHOTO CEMECTPOBOTO 3a/laHusl M YCTHOTO Ompoca
MIPH €rO0 3aIlUTE;

- paboTHI CTYJEHTA BO BPEMsI KOJUIOKBUYMa;

- KOHTPOJIBHBIX Pa0OT M KPaTKOBPEMEHHBIX (PPOHTAIBHBIX TECTOB;

- OTBETA HA dK3aMEeHE (sl BBISIBJICHUS 3HAHUS U IOHUMAHUS TEOPETUUECKOT0 MaTepuasa
JUCITUTIITUHBI ).

TEKYIIUHA KOHTPOJb: COCTABIICHHE W 3al[UTa OTYETa IO BBINOIHSIEMBIM J1TA00PATOPHBIM
paboTaM TpaKTHUKyMa; TpPOBEpPKa CaMOCTOSTENBHO BBINIOMHEHHBIX 3agaHuii. OTBEeTHl Ha
KOHTPOJIbHBIE U JOTIOJTHUTENIbHBIE BOITPOCHI IO COOTBETCTBYIOLIUM pa3eiaM AUCIHUILIAHBIL.

WUTOTOBBIM KOHTPOJIb: 2 3a4eTa, SK3aMEH.

4.1 ®oHJ OLIEHOYHBIX CPE/ICTB /IS MPOBeIeHUs TeKylIel aTTecTanuuu
KoHnTpoJibHBIE BONIPOCHI 110 y4eOHOM nMporpamMme
1. B dewm 3akirovaeTcs 3aKOH MPETOMIICHUS CBeTa?
2. OT 4Yero 3aBHCUT BEIMYMHA KaXXYyLIETocs IMOAHATUS NPEIMETa, paccCMaTpUBaEMOro 4epes
CTEKJIIO?
UYro Ha3bpIBaeTCA MPENEIbHBIM YIJIOM IIOJHOTO BHYTPEHHETO OTPAXKEHUS?
Kak 3aBucuT nokaszarenb IpeaoMIIeHUS pacTBOpa OT KOHILEHTpaluu?
Kak ycrpoena 3putensHas Tpy6a?
UTto Ha3bIBaeTCs YBEIIMUYEHUEM ONTUIECKON TPYyOhI?
Yro HazbIBaeTCs MOJIEM 3peHUs TPYObI?
Uewm otnuyaetcs 3putenpHas Tpyoa Kemnepa ot TpyOsr [Nanmwes?
Yro takoe anepTypHas quadparma’?
10 Yro Takoe umnciosas aneprypa’

©ooN O~ W
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11. B yem 3akito4aeTcst yCJI0BUE CUHYCOB?

12. Yem oTnruaeTcst amoxpomar oT axpomara?

13. KakoBO yCTpOHCTBO OKYJISIPHOTO MUKpOMETpa?

14. B yem cocTouT siBJieHne nHTepdepeHIuu cBeTa?

15. [aiiTe onpenenenue uHTepHEPCHITHH.

16. Kakue BosHBI Ha3bIBalOTCsA KorepeHTHbIMU? Kak GopMyIupyroTcsi yCIOBHsS KOT€PEHTHOCTH
JIBYX BOJTH.

17. Kak Bbruncnsiercsi CyMMapHasi MHTEHCUBHOCTh MPH HAJIOXKEHUU JBYX MOHOXPOMAaTHYECKHX
BOJIH OJTMHAKOBOM YaCTOTHI, MOJISIPU30BAHHBIX B OJJHON TJIOCKOCTH?

18. [Ipu kakux ycIOBHUSX BO3HHKAIOT U KaK PACCUMTHIBAIOTCA MIn M mMax MHTEHCUBHOCTH IpU
uHTEpPEPEHIINH JBYX BOJIH?

19. Iloctpoiite xox nyueir B cxeme HOHra, paccuumrtarh pa3HOCTh XOJa JIy4eH WM HIUPUHY
UHTEepHEPEHIMOHHON TTOIOCHI.

20. IlocTtpoiiTe xon nyueil B ounpusme PpeHensi, BbiBeauTe (POPMYIbI AJI pacyeTa HIMPUHBI
UHTEP(PEPEHIIMOHHOHN MOJIOCH K MAKCUMAIILHOTO YHCIa HHTEP(PEPEHIIMOHHBIX MOJIOC.

21. TlpuBenuTe ONTUYECKYyl0 cxeMy uHTephepoMeTpa MalKenbCOoH, OOBACHUTE MPHUHIIMUII €ro
JICUCTBUA.

22. ]Ins yero ucnoib3yroTcs uHTepdepoMeTpsl?

23. B yem 3akimouaercst mpuHmun [ roiirenca - @penens?

24. Yem otnnuaetcs nudpakuuu Openens ot nudpakuuu Opaynrodepa?

25. Kak popmynupyeTcst ycaoBre BOSHUKHOBEHUSI MAKCUMYMOB I MUHIMYMOB TIpH TU(pakimuu
CBeTa Ha menu?

26. Kak BiusieT muprHa ey Ha TU(QPaKIuOHHYIO KapTHHY?

27. Kak mocTpouTh BEKTOPHYIO AUArpaMMy JUIsl OTIpeAesieHu aMIUTUTY/Abl KoJeOaHuil B ciydae
TUGPaKIUH OT IETn?

28. Urto mpencramisier coOoil AudpakiMoHHAs pelieTka, AaTh ONpeAeNieHHue IapameTpoB,
XapakTEepU3yIOIUX AU(PAKIHOHHYIO pemeTky? (IMOCTOSHHAs, TepUoi, pa3peliaroiias
CIIOCOOHOCTb, YTJIOBas ¥ TUHEIHAS TUCTIEPCHS).

29. Kaxk Beimsiint nudpakiimoHHas KapTUHA MPH TUGPAKIU Ha penreTke? JlaTh KauecTBEHHOE U
KOJINYECTBEHHOE OMUCAHUE.

30. Kakast cBsI3b CyIIECTBYET MEXKIY TU(pakuueit u nHTephepeHIeii?

31. Kaxkoii cBeT Ha3bIBa€TCs TIOCKOMOISIPU30BAHHBIM?

32. B 4éM COCTOWT SIBJICHUE JBOWHOTO JIyUEIPEIIOMIICHHUS?

33. Uto Takoe onTuveckas och?

34. Kakwe IocKoCTH B KPUCTAJUIE Ha3bIBAIOT TJIABHBIMH?

35. [ToueMy MHTEHCUBHOCTh CBETA NMPOIOPIIMOHANbHA KBAApaTy aMILIUTYbl BekTopa E ?

36. Kak dhopmymupyercst 3akon bprocrepa?

37. Kakue cyniecTByrOT criocoObl MOJIy4eHHs II0CKOTOIIPU30BAHHOTO cBeTa?

38. Kakwue BeriecTBa Ha3bIBAIOTCS ONTHYECKH AKTUBHBIMU?

39. YeM oTiiMyaeTcs 3JUIMINITHYECKH MOISPU30BAHHBINA CBET OT JTMHEHHO MOJISPU30BAaHHOIO?
40. Kak m3rorapnuBaercst mpru3Ma HUKOJS 1 B 4eM 3aKIIF09aeTCs IPHHIUT €€ padOoThI?

41. Kakue MaTepualibl IPUMEHSIOTCS JUIsl U3TOTOBIICHUS OIS POUI0B?

42. Kakue KpUCTaJUTbl Ha3bIBAIOTCS TOJIOKHUTEIHHBIMHE, & KAKUE — OTPHIIATEIIEHBIMU?

43. YeMm oTaHMuaeTcs CIEeKTpabHasi CBETUMOCTD Tejla OT HHTETrPajJIbHON?

44. Yto Ha3bIBaeTCs KOOPPUIIMEHTOM MOTJIONICHUS Tena?

45. Kakoe Teno Ha3pIBaeTCsl a0COIIOTHO YEPHBIM U KaKoe cepbiM?

46. B uem cyth 3akoHa Kupxrodga?

47. V3noxuTe nepBblil 1 BTOPO 3aKOHBI BuHa.

48. Kax ¢popmymupyertcs 3akoH Ctedana—bonbiimMana st aOCOTIOTHO YEPHOTO U CEPOTO TEN?
49. TIpusenute popmyny [lnanka, onuceIBalOLIyI0 U3Ty4eHHE a0COIIOTHO YEPHOTO TEa.

50. Kakuie 3aKk0HBI MOTYT OBITh TTOJIOKEHBI B OCHOBY OECKOHTAKTHOTO U3MEPEHUS TEMITePaTyphI
Ten?

51. Yo Takoe sipkocTh Tena? Kak cBs3aHbl SPKOCTh U CBETUMOCTh?
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52. Kakwue Tena HazpiBatoTcs nambeproBckumu? Kak 3Byunt 3akoH Jlambepra?

53. B uém 3akmmouaetcst siBiieHHe BHyTpeHHEro ¢oTtodddekra? B kakux ¢GoTonpueMHUKaX OHO
UCTIOJIB3yeTCH.

54. B ueM 3akiro4aeTcs sSBJIEHUE BEHTHILHOTO (poTodddekra?

55. KakoBa cyTts 3akoHOB (oTodddekra?

56. Kak ¢hopmynupyercs ypaBHeHue DiiHITeHa 11 hoTodddexra?

57. Yro HazpIBaeTcst pabOTON BBIXO/A AIEKTPOHA U3 MeTaia?

58. U3 KakKxX y4acTKOB COCTOUT BOJIbTaMIIEpHAs XapaKTEPUCTHKA BAKYyMHOTO (poTodIeMeHTa?
59. Uto moHUMAIOT 11O/ KpacHO rpanuiieit poroaddexra?

60. Yro moOHMMAIOT MO TEPMUHOM 33JICp)KUBAIOIIEE HAIPSDKEHHE?

4.2 ®oH/I OLIEHOYHBIX CPEICTB ISl MPOBEACHUS MPOMEKYTOUHON aTTecTallul

4.2.1 Bonpochbl, BBIHOCHMbIE HA IK3aMeH MO0 JUCHUIIuHE «ONTHKA» 1J15 HANPaBJIeHHSs
noarorosku: 03.03.02 ®UUKA

=

DneKTpOMarHuTHas IpUpoia CBeTa, ypaBHEHUs MakcBea.

2. Bonnooe ypasuenue. [1nockas u ceprueckas Boinsl. [IpencraBnenne BoH B
KOMILIEKCHOH (opMme.

3. IInorHocTh moToka suepruu. Bekrop Ymosa-Iloiituara. UaTeHCHBHOCTS cBeTa. CBETOBOM

BEKTOP.

4. Dmunrtudeckas, Kpyroas U JIMHEHHAas NOJspU3alis TapMOHUYECKUX BOJIH. CTeneHb
HOJISIPU3ALINH.

5. Tlonspusanus ceera npu oTpaxeHUH 1pu npeiomieHun. @opmyna Openens.

6. 3akon bproctepa.

7. PacnpoctpaHeHHe cBeTa B aHU30TPONHBIX cpeAax. [lomsipusanus npu 1BOHHOM

nyuaenpenomiieHnd. [Ipuzma Hukous. [Ipusma Bostacrona.

DNIUIcoua Jy4eBbIX ckopocTeil. JIByoCHbIE M OJJHOOCHBIE KPUCTAILIBL.

9. 3akon Maimoca.

10. [TnacTuHKa B 4eTBEPTH JUIMHBI BOJIHBI, I10JI BOJIHBL, B BOJIHY. IHTepdepeHus
MOJIIPU30BAaHHBIX BOJIH.

11. Ananu3 3JIMITHYECKH, TUHEHHO U LIUPKYIISPHO - MOJISPU30BAHHOIO CBETA.

12. Bpamenne IoCKOCTH TOJISIPH3AIHH.

13. UckyccTBeHHAs aHU30TPOITHS.

14. OcHoBHBIE TOHATHS POTOMETPHUH.

15. CooTHoOLIEHNS MEXKY SHEPTeTHUECKUMH U CBETOBBIMU XapaKTEPUCTUKAMU U3ITyUEHHS.

16. UnTepdepennus cBeTa, ”HTCHCUBHOCTD TPH CYIIEPIIO3HUIINHU IBYX MOHOXPOMATHIECKHX
BOJIH.

17. BpeMeHHas U NpOCTpAaHCTBEHHAs! KOTEPEHTHOCTh cBeTa. M3MepeHne KOorepeHTHOCTH.

18. JIsynyueBas unrepdepenuus, onsblT FOura. lHlupuna naTepdepeHmoHHON T0I0CH!

19. Kiraccuueckue uHTEpdEpeHIIMOHHBIE cXeMbl bunprusma @penens. 3epkana Openens

20. UnTepdepenius B TOHKUX IUIeHKaX. [lorocs! paBHOM TommuHbL. [1010CH paBHOTO HaKJIOHA.
Konwsna HeroToHa.

21. UnTepdepomerpsl: MaiikenbcoHa, JInnHnka, PoxecTBeHcKoro.

22. Muorony4eBas naTepdepeniys, nareppepomerp dadpu-Ilepo.

23. udpaxuus cera. [Ipuauun Iroiirenca-dpenens.

24. 3oubr Openens. [Toctpoenne nuppaKIMOHHBIX KaPTUH TPAPUUECKIM CIIOCOOOM.

25. ludpakuus Openenst Ha KPyIrioM OTBEPCTUH, HA AUCKE, HA Kparo MOIyIIockocTH. Criupaib
Komro.

26. 30HHas MJIacTUHKA.

27. Indpakuus Opayrrodepa Ha IICITH.

28. [IpsimoyrosbpHas aMIUIMTYAHAsA AU(PPAKIIMOHHAS peIIeTKa.

29. OTtpaxarenbHas penieTka, audpaxius 0eIoro cBeTa Ha pelnieTke, CIIeKTPATbHBIA aHAJH3.

o
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.

. Audpaxiys Ha TpEXMEPHBIX NEPUOJUUECKUX CTPYKTYpax. CTPYKTYpHBIH PEHTI€HOBCKHMA
aHaIN3.

I'eomeTprueckas ONTHUKA KaK MPEIEIbHbIM Cllydald BOJHOBOM ONTUKHU

3aKOHBI OTPaXXEHUS U MPEJTOMIICHHUS], SIBJICHUE MIOJHOTO BHYTPEHHETO OTPaKEHUSI.
PacnipocTpanenue s1yda B CBETOBOJIE.

LentpupoBannas ontuueckas cucrema. [Ipenomienne Ha chepuyeckoil MOBEpXHOCTH.
[TonepeuHoe 1 yriioBoe yBeIMUEHUE, KapAUHAIBHbBIE TOUKHU U IIJIOCKOCTH.

Ontuueckue cucteMsl. JIynma. Mukpockon. Teneckor.

.PacnipocTponenue cBeTa B M30TPOIHBIX IUAIIEKTPUKAX, (pa3oBast v rpynmoBasi CKOPOCTH.
Hucnepcus cera. XoJ1 Jydeil B Ipu3Me.

OnexTpoHHas Teopus nucnepcun. HopmanbHas qucnepeus.

AHOMasbHas qUCHepcusl.

[Tornomenue ceera. 3akon byrepa.

Tennopoe uznydyenue. 3akon Kuproda. @opmyia Penes-/xunca.

®opmyna [Inanka, 3akon Credana-bonbiimana, 3akoHbsl Buna.

OcHoBHbIE MPEJICTaBICHUS KBAHTOBOM Teopuu n3nydeHus ceta. @orodddexr.
CrioHTaHHbIE U BBIHYKJCHHBIE TIEPEX0/Ibl B KBAHTOBOI CUCTEME, IPUHIUMIINAIIbHAS CXEMa
nazepa. XapakTepUCTUKH HEKOTOPBIX Ja3epoB.

Henwuneiinbie siBnenus B ontuke. ['eneparus rapmonuk. Camo(oKyCHpOBKa CBETA.

[Tpu sKk3amMeHalIMOHHOM (popMe MPOBEIEHUS IPOMEXKYTOUHOU aTTECTALIUU
UCHOJb3YyeTCsl MATUOAIUIbHAS CUCTEMA OLIEHOK, onpeaeneHHas «l[lomoxxeHneM 00 3K3aMeHax
U 3a4eTax».

Onenka "5" ("omin4HO") BBICTABIACTCS CTYJICHTY, OOHAPYKUBIIEMY BCECTOPOHHEE
CHCTEMaTH4YecKoe 3HaHHE y4eOHO-IIPOrPaMMHOTO MaTepraia, yMeH’ue CBOOOIHO BBITIOIHSTh
IIPAKTUYECKHE 33JJaHNsl, OCBOMBILEMY OCHOBHYIO JINTEPATYpy U 3HAKOMOMY C
JOTIOJTHUTEIBLHOM JIUTEepaTypoi, peKoMeH10BaHHOM mporpammoit. "Onenka "5" ("oTaudHo")
BBICTABJISIETCS CTY/IEHTaM, YCBOMBIIUM B3aUMOCBSI3b OCHOBHBIX IMOHATUN AUCLUILIUHBI B UX
3HA4YeHUU JIJIs IPHOOpeTaeMoii mpodeccru, MPOSBUBIIEMY TBOPUECKUE CITOCOOHOCTH B
MIOHMMaHHUM, W3JI0KEHUH U MCII0JIb30BaHUH Y4EeOHO-TIPOrpaMMHOI0 MaTepuara.

Ouenka "4" ("xopomio") BEICTaBIISE€TCS CTYIEHTY, OOHAPYKUBIIEMY IIOJHOE 3HAHNE
y4eOHO-TIPOrpaMMHOI'0 MaTepraa, yCIeIHO BbIMOJIHUBLIEMY ITPEyCMOTPEHHbIE
MporpaMMoi 3a7ja4u, YCBOUBIIIEMY OCHOBHYIO PEKOMEHIOBaHHYIO JuTeparypy. Ouenka "4"
("xopo1o") BHICTAaBISETCS CTYJCHTY, TOKa3aBIIeMy CUCTEMAaTHUECKUI XapakTep 3HaHUH 1o
JTUCIUIUIMHE U CIIOCOOHOMY K MX CaMOCTOSITEIbHOMY ITOTIOJTHEHUIO M OOHOBJIEHUIO B XOJI€
JanbHeHmel yueob! 1 mpopeccuOHaTbHON AeATEIbHOCTH.

Onenka "3" ("y10BIE€TBOPUTEIHHO'") BHICTABIISIETCS CTYIEHTY, OOHAPYKUBIIEMY
3HaHHUE OCHOBHOI'O y4eOHO-IIPOrpaMMHOI0 MaTepuana B 00beMe, HeOOXOAUMOM IS
JTanbHENIe yqeObl U mpecTosIeit paboThl 1o mpodeccuu, CpaBIsIOMEeMyCs ¢
BBITNIOJTHEHUEM 3a/IaHUM, IPEAYCMOTPEHHBIX nporpammon. Onenka "3"
("ynoBieTBOpUTENHHO") BBICTABIISIETCS CTYJAEHTaM, 00JIadar0ITUM HEOOX O IMMBIMU
3HAHUSAMH, HO JOIYCTHBIIMM HETOUHOCTH B OTBETE HA 3K3aMEHE U MPYU BBINOIHECHUH
SK3aMEHAIIMOHHEIX 3aIaHUN.

Ouenka "2" ("HeyIOBJIETBOPUTEIHHO'") BBICTABIISAETCS CTYIEHTY, OOHAPYKHUBILEMY
CYLIECTBEHHbIE MPOOEIBI B 3HAHUSIX OCHOBHOTO Y4eOHO-TIPOTPaMMHOI0 MaTepuaa,
JIOMYCTUBIIEMY TPUHLIMIHAIBHBIE OMIMOKU B BHIIOJIHEHUH MPETYCMOTPEHHBIX TPOrPaMMOi
3ananuil. Kak npasuio, onenka "2" ("Hey1OBIETBOPUTENBHO'") CTABUTCS CTYACHTAM,
KOTOpPbIE HE MOT'YT NPOJOKAaTh 00YUEHUE UITH MPUCTYNUTH K MPO(PECCHOHATBHOM
JeSITeIbHOCTH 110 OKOHYaHUHU By3a 0€3 TOMOJHUTENbHBIX 3aHATUH MO0 COOTBETCTBYIOMIEH
JUCLUIUINHE.

OneHoyHbIe CPECTBA /1711 MHBAIMIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/T0POBBS
BBIOMPAIOTCS C YUETOM MX MHAWBUIYAIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH.
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— IpY HEOOXOMMOCTH MHBAIHUIAM | JTUI[AM C OTPAaHUYCHHBIMHI BO3MOXXHOCTSIMU 3/IOPOBBS
MPEOCTABIISIETCS TOTIOJIHUTENILHOE BPEMsI JJIsl TIOATOTOBKY OTBETA Ha IK3aMEHE;

— TIpY IPOBEJICHUH MPOLICYPhI OIICHUBAHUSI PE3YJIBTATOB O0YyUSHUS HHBAIUIOB H JIHI] C
OTpaHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI IIPEIyCMAaTPUBACTCS UCIIOJIB30BAHHE
TEXHUUYECKUX CPEICTB, HEOOXOIUMBIX UM B CBSI3U C MX UHIAUBHUIYAILHBIMH OCOOCHHOCTSIMH,
— MPU HEOOXOAMMOCTH ISl O0YYAIOLIMXCSl C OTPAHUYCHHBIMHA BO3MOXHOCTSIMH 3JI0POBbSI U
WHBAJUJIOB TIPOIEAYPA OIICHUBAHUS PE3YJIbTaTOB O0yUEHUS IO JUCIUILTUHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Tpouienypa oreHUBaHUS Pe3yIbTAaTOB O0YUIECHUS WHBAIHUIOB U JIUI] C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JIOPOBbSI 110 TUCIUIUTHHE (MOJIYJIIO) MPEIyCMaTPUBACT MPEJIOCTABICHHUE
uHpopmanuu B opMax, aTanTHPOBAHHBIX K OTPAHUYCHUSM HX 3JJOPOBBS M BOCIIPHSITHS
nH(popManuu:

Jist 11 ¢ HApYIICHUSIMHA 3PEHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUuist JTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JIist U1 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII IEpEeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHTCHTA
00yJaromuxcs.

5. IlepevyeHb OCHOBHOI M JONOJHUTEIbHON y4eOHOM JTUTEPaTypPhl, HEOOXOAUMOM 15l
OCBOCHUS TUCHMILIMHBI (MOAYJIs1)

5.1 OcHoBHas iuTEpaTypa:

1. Bonpapes, bopuc Bnagumuposuu. Kype obmieli ¢pusuku [DnexTpoHHbIH pecype] :
B 3-X KH. : yueOHHK Jij1s1 OakanaBpoB . KH. 2 : DneKkTpoMarHeTusm, onTrKa, KBaHToBas pusmka
/' b. B. bornmapes, H. I1. Kanammuwkos, I'. I'. CrimpuH. - 2-e¢ u3a. - Mocksa : FOpaiir, 2017. -
441 c. - https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56CO.

2. Cagennes, U. B. Kypc obmeit ¢pusuku [ DIeKTpOHHEIHN pecypc] : yaeOHoe
nocob6wue: B 3 T. T. 3: KBanroBas ontuka. AtomHas gusuka. @usuka TBepaoro rena. Gusnka
aTOMHOTO sijipa u aneMeHTapHbix yactuil / Y. B. Casenbes. - 11-e uzs., crep. - CaHkT-
[MerepOypr : Jlans, 2017. - 320 c. - https://e.lanbook.com/book/92652.

3. Tpodumona, Taucus MBanoBHa OcHOBBI (pu3uku. BoHOBast 1 KBAaHTOBAsI ONITHKA
[Tekcr] : [yue6HOE mocobue] / T. Y. Tpodumosna . - M. : KHOPYC, 2011. - 215 c. : un. - ISBN
9785406011959.

5.2 lonotHuTEILHASI JIATEPATYpA:

1. Canex, baxaa E.A. Ontuka u ¢oronuxa. [lpunuunel u npumenenus [Tekct]:
[yaebHOe mocobue : B 2 1.]. T. 1 / b. Canex, M. Teiix ; mep. ¢ aurn. B. JI. Jlepbosa. -
Honronpyaueiii: UaTemnekrt, 2012. - 759 c., [4] n. wn.: mi. - ISBN 9785915590389.

2. Canex, baxaa E.A. Ontuka u ¢oronuka. IIpunnunsl u npumeHenus [Tekcr]:
[yaeOnoe mocobue : B 2 1.]. T. 2 / B. Canex, M. Teiix ; mep. ¢ anrn. B. JI. Jlep6oga. -
Honronpyausiit: Uatemnext, 2012. - 780 c., [8] 1. u. : uin. - ISBN 9785915591355.

3. CkaHupylomasi  dJeKTPOHHAs  MHKPOCKONHUS W PEHTTeHO-CIEKTPaIbHBIHI
MHUKpOAHAIU3 B MpUMEpax MpakTHUecKoro mnpuMmeHeHus [Tekct] : ydeOHoe mocoOue amst
ctyneHToB By30B / M. M. Kpumrran, U. C. fIcaukos, B. U. [lonynun u ap. ; [mox odur. pea. M.
M. Kpumrana]. - M. : Texnocdepa, 2009. - 206 c. : un. - (Mup Gu3UKu 1 TEXHUKH ). - bubnuorp.:
c. 55-56. - ISBN 9785948362007.
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https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56C0
https://e.lanbook.com/book/92652

6. Ilepeyenr pecypcoB  HH(POPMANUOHHO-TEJEKOMMYHMKAIIMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX /IJISl 0CBOEHHUS TUCUMILIUHBI (MO1YJIs1)

1. Dnexrponnsie pecypcsl PI'BOY BO «KybaHckuii rocyIapCTBEHHBIM YHUBEPCUTET:
http://www.kubsu.ru/node/1145

2. Uudopmanmonnas cucreMa «EquHOE OKHO JTOCTyTa K 00pa30BaTeIbHBIM PECypcamy»:
http://window.edu.ru/window

3. ®enepanbHblii 00pa30BaTENBHBINA TOPTAT:

http://www.edu.ru/db/portal/sites/res _page.htm

4. bonpiias HaydHas OMOIHOTEKA:

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

7. MeToanueckue ykazaHus sl 00y4al0IIHUXCH 10 0CBOEHHU IO JUCUMILIHHBI (MOXYJIs1)

Ha camocrosarensHyto paboTy cryaeHToB, coriacHo TpeboBanmsim PI'OC BO mo
HanpasiieHuto 03.03.02 @usuka (mpodwis: OyHaamMeHTanbHas Gu3nKa), OTBOAUTCS 0KOJI0 48 %
BPEMEHH OT OOIled TPYyIOEeMKOCTH JUCHUILIMHBL. COMpPOBOXKIECHUE CaMOCTOSTEIbHONW PabOThI
CTY/ICHTOB MOKET OBITh OPTaHU30BAHO B CIEIYIOIUX (hopMax:

— COCTaBIICHUEM WHIMBUAYAIbHBIX IUIAHOB CAMOCTOSITEIBHONM pabOThl KaXIOTO U3
CTY/ICHTOB C YKa3aHHUEM TE€MbI U BUIOB 3aHATHIA, )OPM U CPOKOB IIPECTABICHHS PE3YyIHTATOB;

— TPOBEACHHEM KOHCYJIbTaluil (MHIUBUAYATbHBIX WU TPYIIOBBIX), B TOM YHUCIE C
MIPUMEHEHUEM JUCTAHLIMOHHON Cpeibl 00y4EHUS.

Kputepuii orieHku 3 PeKTUBHOCTH CAMOCTOATEIBHOM pabOThI CTYIEeHTOB (hopMHUpyeTCs B
X0/1€ MPOMEKYTOYHOI'0 KOHTPOJIS MPOLIECcCa BBIMOIHEHUS 3a/1aHUi U OCYLIECTBIIAETCS HA OCHOBE
Pa3IMYHBIX CIOCOOOB B3aMMOJICHCTBHUSI.

B cooTBeTCcTBUM C 3TUM NPU [TPOBEIEHUU ONIEPATUBHOTO KOHTPOJI MOT'YT HCIIOJIb30BaTHCS
KOHTPOJIbHBIE BOMPOCHI KaK K BBINOJHIEMBIM paboTaM J1a0OopaTOPHOrO MPAKTUKyMa, TaK U K
COOTBETCTBYIOIIUM pa3zesiaM AUCHUILIUHBI «ONTHKAY.

KOHTpOIb MOMKET OCYHIECTBIIATHCA TAKXKE IOCPEACTBOM TECTUPOBAHUSA CTYACHTOB IIO
OKOHYaHUM U3yUYEHUS TeEM y4eOHOW JUCIMIIUHBL

ITo uToram BBIOTHEHUS KaXKA0H J1a00paTOPHOI pabOTHI CTYIEHT COCTaBIISET MOAPOOHBIN
OTYET, ONMPAsCh Ha KOTOPBIN JOKEH B Oecesie ¢ MperoiaBaTeieM MpoJeMOHCTPUPOBATh 3HAHHUE
TEOPETUYECKOT0 M HKCIIEPUMEHTAILHOTO MaTepuaia, oTHocslerocs kK padote. Ilposepka 3HaHui
CTYJEHTa OCHOBaHa Ha KOHTPOJBbHBIX M JIONOJHUTENBHBIX BONpPOCAX, KAacaloOIIUXCs
COOTBETCTBYIOIIMX pa3[eJIoOB OCHOBHOM JUCHMIUIMHBI «onTuka». Ilocie 3aBepiieHus
71a0b0paTopHOM pabOThI CTYJEHT NMPEAOCTABISIET OTKOPPEKTUPOBAHHBIA B XO/€ 3aLUTHI OTYET O
HEW.

JononnurensHas @opma KOHTpOds O()PEKTUBHOCTH YCBOEHUS MaTepuayia U
PUOOPETEeHUs] NMPaKTHUECKUX HABBIKOB 3aKJIIOYAeTCs B OTKPHITOM MHTEPAaKTUBHOM 3aIiuTe
paboThl Ha YCTHOM BBICTYIUICHHH TIEpe] ayJUTOpUEH COKYpCHHUKOB. B 3TOM ciydae 3amura
IIPOXOJUT B PEKUME KPATKOIO JOKJIAJA.

ComnpoBoKieHHE CaMOCTOSATENBHOM pabOThI CTYJICHTOB TaKXKe OPraHU30BAHO B CIIETYIOLIMX
bopmax:

— YCBOEHUE, JAOIOJIHEHNE U BHUKaHKE B pa30upaemMble pa3esibl IUCUUIIINHBI TPU TOMOIIN
3HAHUH MOJIy4aeMbIX 110 CPEICTBAM M3YUYEHUs PEKOMEHAYEMOU JINTEPATYPHI U OCYIIECTBIISIEMOE
IyTeM HamucaHus pedepaTuBHBIX padoT;

— KOHCYINIbTAallMM, OPTaHU30BaHHBIC JJIsI Pa3bsACHEHHUsS IMPOOJIEMHBIX MOMEHTOB NpHU
CaMOCTOSITEIbHOM M3YYE€HHUU TE€X WM UHBIX acleKTOB pa3fesioB ycBauBacMoWl MHGpOpMaIu B
JUCLUIUINHE.

K cpencrBam oGecnieuenns TUCHUIUIMHBL «ONTHKA) TaKKe€ OTHOCUTCS

— KOHTPOJIbHBIE BOIIPOCHI IO pa3zenaM y4yeOHOM TUCIUIUIMHBL,

— Habop TeM /ISl AOMOJHUTEIBHOTO UCCIIEIOBAHMS 110 pa3jieraM yueOHOM TUCIUTUINHEI.
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o0pa3oBaTeibHOr0 mnpouecca mno jaucuumiauHe (moay.aw) Ilepeuenb

8. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJOTH, HCIOJIb3yeMbIX NPH OCYIECTBJIEHUH

NMPOrpaMMHOI0 o0ecredeHus
1. Onepannonnas cucrema MS Windows.

HE00X0INMOI0

2. UurterpupoBanHoe opucHoe npuiioxkenne MS Office.

4. OGecnieuenne NHPOPMAITMOHHOHN 06€30MaCHOCTU—AHTHBHUPYC.

5. Cucrema nporpaMMHUpOBaHUS Ha SI3bIKE BHICOKOTO YpoBHSI VBA.

9.

MaTepHaJILHO-TeXHI/I‘leCKaﬂ

6333, H606XOL[I/IMaﬂ IJIsA OCYyIIECTBJICHUA

00pa30BaTeJILHOIO NMPoIecca Mo JUCIHUILINHE (MOLYJII0)

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTLIMHBI

No Bua pabdot
(MOTyJIs1) M OCHAIIEHHOCTH
1.| 3aHgTHS JICKITMOHHOTO | YdeOHas ayauTOpHs IS IIPOBEACHUS 3aHITUN JICKITHOHHOTO
THIIA tumna aya. 201C, 300C ocHaleHHas Npe3eHTaluOHHON
TEXHUKOHN (IIPOEKTOP, 3KpaH, HOYTOYK) U COOTBETCTBYIOILIUM
nporpamMmmMHbIM obecnieuennem (I110)
2.| 3aHATHS CEMUHAPCKOTO | YdeOHas ayTuTOPUS I IPOBEACHMS 3aHATHI CEMUHAPCKOTO
THIIA tumna aya. 312C
3.| I'pynmoBsie Aynuropus Ne 209C
(MHAMBUAYATbHBIC)
KOHCYJIbTAITHN
4.| Texkymuii KOHTPOIb, Aynautopust Ne 209C
MIPOMEKYTOUHAS
aTTecTalus
5.| CamocrosTensHas Kabuner s camoctosrensHoi padbotsl 208C, 204C, 205C
paboTta OCHAIIICHHBIH KOMITbIOTEPHOM TEXHUKON C BO3MOXXHOCTHIO

MOAKIIIOYEHUS K ceTH «HTepHET», TPOrpaMMoil S3KpaHHOTO
YBEJIMYEHUS 1 00eCIIeUeHHBIN T0CTYIIOM B 3JIEKTPOHHYIO
nH()OPMaAIIMOHHO-00Pa30BaATENBHYIO CPE/ly YHUBEPCHUTETA.

y4eOHOM MporpamMMmsl:

Peanuzanus [Ipoduns mpeamnonaraer HaIMYMe HEOOXOIUMOTO JJIsl peaiu3allii JTaHHON

Jliig npoBeneHus 3aHATHH 1o quciuiuinie «ONTHKa» UMeeTcs He00X01UuMasi MaTepHallbHO-
TEXHUYecKas 0a3a, COOTBETCTBYIOILAS JACUCTBYIOIIUM CAHUTApHBIM U MPOTHUBOMOXKAPHBIM
IpaBWJIaM U HOpMam:
— clieUalu3upOBaHHas JEKIIMOHHAs ayJUTOpUs (PU3UKO-TeXHUUYecKoro ¢akyapTera (2001
C), ocHalleHHas MYyJIbTUMEIUWHBIM MPOEKTOPOM, 3KPaHOM, MHTEPAKTUBHON JOCKOH, a TaKxke
npubopamMu U 000pYAOBAaHUEM JJIs1 IOCTAHOBKU y4EOHBIX JIEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB.
- CNeUMATU3UPOBAHHASA ayAUTOPUS JIUISl IPOBEACHUS J1abopaTOpHBIX paboT mo «OnTuke»
(312 C) ¢pusuxo-TexHuueckoro GpaxyabTeTa, OCHAIIEHHAs KOMIUIEKCOM Ja00paTOpHBIX padoT.
JIEKUMOHHBIE ayJUTOPHH TpeOyeMoli BMECTUMOCTH

J€MOHCTPALIMOHHBIE SKCIIEPUMEHTHI 110 ONTUKE

IJIaKaThl IO ONTHKE.
yueOHble KHHO(UIIBMBI IO ONTHKE.

MIPOrpaMMbl MOJIEIMPOBAHMUSI IPOLIECCOB MO ONTHUKE

nabopaTopuH i IpoBeIeH s Ja00paTOPHBIX PaboT

OIMMCaHMs J1a0OPAaTOPHBIX paboT MO OMTHUKE.

IIPOrpamMMbl TPOrPaMMHUPOBAHHOTO KOHTPOJISI 3HAHUH CTYIEHTOB (B TOM YHCIIE IPOrPaMMHOE
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o0ecrieyeHre TMCTaHIIMOHHOTO 00yUeHUs).
— ureparypa B OHOIMOTEKE YHUBEPCHUTETa, JAOCTYNl K BHEIIHUM HWHGOPMAIMOHHBIM
MCTOYHUKAM JJISi CAMOCTOSITETIbHOM paObOTHI CTYIEHTOB.
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