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1. ean u3aga4u U3yYeHUs] TUCHUILIUHBI
1.1 Heapr AUCHMIIMHBI

JlaHHas NUCUMIUIMHA CTaBUT CBOCM LEIBIO M3YYEHUE 3aKOHOMEPHOCTEW W3IIy4EHHs,
MOTJIOIIEHUSI M PACIpPOCTPAaHEHHUsS CBeTa, (HOPMUPOBAHHE IMPEICTABICHUH O JBOHNCTBEHHOU
IIPUPOZE CBETA, NPOABIAIOLICHCS 4Yepe3 CBOMCTBA JJIEKTPOMAarHUTHBIX BOJH M KBAaHTOB
3JIEKTPOMArHUTHOTO OIS — (POTOHOB.

1.2 3amauu ocBOeHHUS AMCUHHUILIHNHBI

OcHoBHbIE 33124 TUCLIMILINHBL

— c(hopMUpPOBATH y CTYACHTOB MIPEICTABICHHE O PU3NIECKON ONTUKE KAK MATEMATUIECKOM
000011eHnN HAOIIOICHHH, TPAKTUYECKOTO OIbITa U SKCIEPUMEHTOB, B KOTOPHIX MPOSBIAIOTCS
3aKOHOMEPHOCTH HU3JIy4EHUS;

— U3YUYUTh NIPOLIECCH] OTPAXKEHUS, TOTJIOLIEHUS U PACIIPOCTPAHEHNUS CBETA;

— U3YYUTh IPUHIUIBI pa0OTHI ONTUYECKUX YCTPONUCTB;

— OCBOUTh TEXHUKY POBEACHUS ONTUUECKUX U3MEPEHUN U UCCIIEIOBAaHUI.

1.3 MecTo IMCHUNIMHBI (MOYJIs1) B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMmbl

HucuuiuinHa «ONTHKa» SBISETCS KOMIOHEHTOM oOwliero Kypca (M3MKM M BXOJUT B
0a30Byl0 YacTh MaTeMaTH4YEeCKOTO M E€CTeCTBEHHOHAYYHOTO IKiIa. HeoOxoauMbiMu
OPEANOoChUIKAaMM Ul YCIHEIIHOTO OCBOEHHUS Kypca sBisercs cienywomee. B mukie
MaTeMaTUYECKUX JUCLUUIUIMH: 3HAaHHE OCHOB JIMHEHHOHN anreOpbl U MaTeMaTUYECKOro aHaju3a,
yMmeHue audQepeHuupoBaTh U UHTETPUPOBATh, Pa3IokuTh GyHKIUIO B psaa Teinopa, pemarsb
npocreiimme nupdepeHIaTbHbIe YpaBHEHHs, BIAJCTh 3JEMEHTAMH BEKTOPHOTO aHaIH3a,
BKJIIOUAsl XOpoulee IOHMMaHue HHTerpabHbIX TeopeM Octporpanckoro-I'aycca u Ctokca.

B mukne oOmedu3nyecknx ITUCHMILIMH HEOOXOIUMBIMHU TPEANOCHUTKAMH  SIBIISIOTCS
3HaHHME OCHOB KJIACCUYECKON MEXaHUKH, MOJIEKYIISIPHON (DM3UKH, SJIEKTPUYECTBA U MarHeTU3Ma,
AQHAIUTUYECKON T€OMETPHH.

B cBorwo ouepenp, paznensl kypca «OnTHKa» SIBISIOTCS OCHOBOM I M3YYCHUS
OOLIETEXHUYECKMX W HWHKEHEPHBIX IUCHMIUIMH, TakMX Kak «OCHOBBI aTOMHOHN (HU3UKN»,
«OCHOBBI siiepHON PU3NKN», «brnopuznueckne oCHOBBI KUBbIX cucteM (buodusnka)» u npyrux.

1.4 Ilepeyens NIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHS M0 AUcHHUILINHE «ONTHKAY,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTaTAMHU OCBOCHHS 00pa30BaTeIbHOM
NPOrpaMMblI

[Ipouecc n3yuenust qucuuiuiuHbl «ONTHKa» HallpaBiieH Ha popMupoBanue komnereHuuii OITK-1.

No Nunexc Conepxanue B pe3ynbTare n3ydeHus yueOHON AUCHUTUINHBI
0 1; KOMIIET | KOMIETEHIUH (MU e€ o0y4arouecs JOIKHbI
| eHnm YaCTH) 3HATDH yMeThb BJaJeTh
1. OIIK-1 | Cnocoben npumensth | OcHOBHbBIE OrnmchIBaTh, Hagbikamn
0a3oBblc 3HAHUS B | 3aKOHBI (QU3HUKO- | OOBSCHATH U | IPUMEHEHHUS
obsactu ¢u3uKo- | MaTeMaTU4ecKy | MPUMEHATH 3HAHUA | Ga30BBIX
MaTeMaTHYECKHUX nU| X H (umm) | B 00J1aCTH | 3HaHM B
(M)  €CTEeCTBEHHBIX | €CTECTBEHHBIX Pusnxo- obmacti
HayK B cpepe cBoeil | Hayk MaTEMaTU4ECKUX | (hU3HKO-
PO ECCHOHATBHOM u (w) | MaTemaTHdECK
JEeSITETbHOCTH €CTECTBEHHBIX nx u (wm)
HayK B cdepe | ecTecTBEHHBIX
CBOEH Hayk B cdepe




Nunekc Conepxxanue B pesynbraTe nuzydenus yueOHOM JUCIUTUTAHBI

. | KOMIIET | KOMIIETEHIHH (nnm e oOyuJaroruecs TOMHKHbI

CHIIUN ‘IaCTI/I) 3HATh YMETH BJIa1€Th

npod)eCCHOHATIBH | CBOCH
O NeSITeNBbHOCTH | IPOECCHOHAT

BHOU
JeSITeTTbHOCTH
2. CTpyKTYypa u coepKaHue TUCIUTIHHBI
2.1 Pacnpenesnenne TPy10éMKOCTH TUCHUILINHBI IO BUaM padoT
OOmiast Tpy10EMKOCTh TUCHHUILUIMHBI cocTaBisier 5  3ad.ex. (180 4acoB), UX
pacripeziesieHue 1o BujaaM paboT IpeICTaBIeHO B TAOJIHUIIC .
Cemectpsl
Bun yuebnoit paboTsl Beero (uacsr)
9acoB 5
KonrakTHasi paGoTa, B TOM 4ncJe: 106,3 | 106,3
AyIuTOpHBIE 3aHATHSA (BCEro): 96 96
3aHATHSA JIEKIIMOHHOI'O THIIA 32 32 - - -
JIaGopatopHbIe 3aHATHSI - - - - -
3aHATUS CEMHUHAPCKOTO THIA (CEMHHAPBI, 64 64 i i i
MIPaKTUYECKHUE 3aHATHSI)
HNuas koHTaKTHAas padoTa: 8,3 8,3
KonTpons camocrostensHoit padoTsl (KCP) 8 8
[Tpomesxyrounas arrecrarus (KP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM 4uciIe: 49 49
Kypcosas paboma 4 4 - - -
IIpopabomxka yuebHozo (meopemuyeckozo) mamepuana 28 28 - - -
Buinonnenue unousudyanvhvix 3a0anuii (n002omoska 17 17 ) ) )
coobweHutl, npezeHmayutil)
[ToaroroBka K TeKyleMy KOHTPOJIIO 11,8 11,8 - - -
Konrtpousb: 26,7 26,7
[ToaroroBka K 3K3amMeHy 35,7 35,7
yac. 180 180 - - -
B TOM 4HcCJe
OO6masi Tpy10eMKOCTh KOHTAKTHasi paGoTa 106,3 106,3
3ay. ell. 5 5)

2.2 CTpyKTYpa AMCHHUILJIMHBI:
Pacrnipenenennie BugoB yue6HOM pabOThI U X TPYJOEMKOCTH MO pa3jiesaM JTUCIUIUINHBI.
Paznensr quctiummael, u3ydaemsie B4 cemectpe (011 cmyoenmos ODO):




No KonuyectBo yacos
- AynuTtopHas
pazne HaumenoBanwue paznenon CamocrosiTenbHas
1 Bceero pabora paGota
JI I3 JIP
1. |[Ipeamer u 3amaun pU3HUECKOMN 6 2 4 10
OITUKHU
2. [(llonspuzamms cBeTa 34 6 12 10
3. |MaTepdepennus cBera 22 6 12 5
4. |JIndpaxus cBera 23 4 10 5
5. |['eomerpuueckas onruka 22 2 10 5)
6 |Aucnepcus ceera 23 4 8 5
7 |KBanTOBas onTuka 22 4 4 7
8 |Henuneitnas ontuka 34 4 4 2
Bceeo: 32 64 49
2.3 Conep:xaHue pa3iesoB TUCHUTIIAHBI:
2.3.1 3anaTus JeKHOHHOIr0 THIIA
HaunmenoBanue dopma TEeKyIIero
No Copep:xanue pazjena
paznena KOHTPOJIS
1 2 3 4
1. |[Ipenmer u [IpenmMer u 3agaun GU3HIECKON ONITHKH, €€ OTtBeTHI HA
33191 MECTO CpeIu APYTUX PU3NICCKUX HAYK. KOHTPOJIbHBIE
(buznueckoi DnekTpoMarHuTHas npupoja ceera. [llkana Bonpockl (KB) /
OIITUKHU ANEKTPOMArHUTHBIX BOJH. CTpyKTYypa BBITTOJIHCHUE
ANEKTPOMarHuTHOU BoJHBL. [lomspusanus HPAKTHYECKUX
ANEeKTpOMarHuTHeIX BosiH. Chepuueckue 3ananuit (I13) /
ANEKTPOMArHUTHBIE BOHBI. [[TOTHOCTH tectupoBanue (T)
MOTOKA DHEPTUH U TUIOTHOCTh UMITYJIbCA
ANEKTPOMArHUTHBIX BOJIH.
2. |lonspuzanus OTpakeHue 1 MPeIOMIICHHUE KB/II3/T
cBeTa AJIEKTPOMArHUTHBIX BOJIH HA TPAHMIIC
paznena AByX AMDICKTPUUECKUX Cpes.
®opmynsl OpeHens s OTPaKEHHBIX U
MIPEIOMIIEHHBIX CBETOBBIX BOJH. 3aKOH
Bbprocrepa. [losiHOE BHYTpEHHEE OTpaKEHHUE
cBera. 3akoH Maitoca. J[BoitHoe




JTy4erperoMIICHHE.

Wnrepdepenims
CBETa

Nurepdepentus cpera. Cyneprio3urius
KOTE€PEHTHBIX AJIEKTPOMATHUTHBIX BOJIH.
[Tonyuenne naTephepeHIIMOHHON KapTHHBI.
NuTepdepeHius 31eKTpOMarHuTHBIX BOJTH B
JIudIeKTprudeckon cpene. [lonsarue o
rosiorpadum.

KB/II3/T

Hudpaxius ceera

[Tpunnun I'oitrenca-®Openens. Meron 30H
Openens. Audpaxus Openens, mudpakims
®paynrodepa. udpaknronnas pemieTka.

KB/II3/T

I'eomerpuueckas
OITHKA

['eomerpuueckast onTuka Kak
MpeeTbHbINA CITy4ail BOJTHOBOM ONTHKH.
[TocTpoenue n3o0pakeHUi B ONTHYECKUX
cuctemax. AGeppaliu ONTUYECKUX CHCTEM.
[Ipocreiimume onTuyecKue MPUOOPHI.

KB/II3/T

Hucnepcus cera

[lornoieHue u paccessHuE CBETa B
BemiecTBe. Jlucnepcus ceera.

KB/TI3/T

KBaurosasa
OITHUKA

TennoBoe u3nyueHue. 3aK0H TEIJI0BOIO
n3nydenus: Kupxroda. 3akoHbI U3ITydeHUs
4epHOTO Tesa. DOTOATEKTPUICCKI AP PEKT.
KBanroBas mpupoaa csera. Jlazepsi.

KB/II3/T

Henuneiinas
OITHKA

I'eneparus rapMOHUK, CaMOOKYCHPOBKA

CBCTa.

KB/II3/T

2.3.2 3aHATHA CeMHMHAPCKOI0 THIA

BapuanTel npaktudeckux 3amaHuii 6epyrcs u3 3amaunuka Mpogos WM. E. 3amaum mo oOmieit
¢usuke M.: BUHOM. JlaGoparopust 3Hanwmii, 2007

HanmenoBanue TemaTuka IpakKTUYECKUX 3aHATUI ®dopMma TeKy1Iero
paznena (ceMuHapoB) KOHTPOJIS
2 3 4
1.Bxonnoii kouTpons |MHauBuayanbHble 3amaHus g Kaxkzgoro|lIpoeepounas
3HAHUU CTyJEeHTa KOHTpOJIbHAs paboTa
Meronsl  mostydeHuss — noJsipuzoBa”HOro|I[IpoBepounas
cBera. 3akoH bprocrepa, 3akoH Mairoca. KOHTpOJIbHAs
CreneHp nonsipu3aliy cBeTa pabota,  mpoBepka

2.Ilonsipusanus cBera

3anaum ais pemeHus B ayautopun: Ne 1.2.3,
1.2.6,1.3.4,1.3.5,
Ha mom: Ne 1.2.9, 1.3.7 (§ 1.1, ro. 1, ctp. 23,
§ 1.3, ctp. 26-27)

JOMAIIHECTO 3aaHUA.

3.1uaTepdepenmms ceeta

OneIThI ®penens, OIIBITHI IOmnra.
WuTepdepeHius B TOHKHUX TUICHKAX.

3amaum a1 penieHus B ayauropun: Ne 2.1.1,
2.1.2, 2.1.6 (§ 2.1, ctp. 32-33) Ha nom: Ne

2.15,2.1.7 (§ 2.1, .2, ctp. 33, c1p. 34)

IIpoBepouHas
KOHTpPOJIbHAS
pabota,  mpoBepka
JIOMAIITHETO 33aHusl.

4. ludpakuus ceera

Judpaxuums @penens, mudpaxys
®paynrodepa.

3amaum I pereHns B ayautopun: Ne 2.3.1,
2.3.2(§ 2.3, ctp. 47-48)

Ha nom: 2.3.3 (§ 2.3, ctp. 48)

[IpoBepounas
KOHTPOJIbHAS
pabota,  mpoBepka
JIOMAIITHETO 3a/1aHUsL.

5.lucnepcus cBeta

3anaum A perieHus B ayauropun: Ne 2.4.1,
2.4.3 (§ 2.4, ctp. 51-53)

[IpoBepounas
KOHTPOJIbHAs




Ha nom: Ne2.4.7,2.4.8 (§ 2.4, ctp. 55) pabota,  mpoBepka

JOMAaIITHET O 3aJaHus.

7.KBaHTOBasg omnTHKAa

3amaun Ui pEIICHUS B ayJAUTOPHUU:
ctp. 86-91

§ 5.1, |IIpoBepounas
KOHTpPOJIbHAS
pabota,  TpoBepKa
JIOMAIITHETO 33aHusl.

8. Henuuelinas onruka

3amaum 1y perienus B ayauropun:: Ne 3.1.1, (TIpoBepounas
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 3aaHus.

9. Utorosas

KOHTpOJIbHasI paboTa

WupuBuayaneHeie 3agaHus st Kaxuaoro|[IpoBepouHas
CTy/IeHTa KOHTPOJIbHAS
pabora.

2.3.3 JlabopaTopHbIe 3aHATHSI

He npenycmoTpeHsl.

2.4 TlepeyeHb Y4eOHO-METOAMYECKOIr0 oOecredeHus 1JIsl CAMOCTOSITEILHONH padoThl
o0yyamuxcs mo Jucuuminae «OnTuka

Ne Bun CPC

[Tepedyens yueOHO-METOIUYECKOTO OOECTIEUCHUS TUCIIUTIITUHBI
10 BBIMIOJHEHUIO CAMOCTOSITEILHON paboThI

[TpopaboTka
1 | Teopernueckor
0 MaTepuaia

Meroauueckne peKOMEHAIMK 0 OPTaHU3aLUH CaMOCTOSITEIbHON
pabotsl ctynento, PI'BOY BO «Ky6I'Y», 2012. - 33 c.

1. bymenea FO.U. Kak npaBuiibHO Hamucathb pedepart, KypcoBYIO U -
IJIOMHYIO paboThl: YueOHoe nmocobue it 0akaiaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocobue — DnekTpoH. naH. — M.: JlamkoB u K, 2016. —
140 c.

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

2 Pedepar
2. Kysneno W.H. PedepaTsl, KypcoBbIe W AUITIOMHBIE PaOOTHI.
Meroanka moAroTOBKY U opopMiieHuUs [ DIEKTPOHHBIN pecypc]: yueo.
nocodue — JnekTpoH. naH. — M.: Jlamxkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
TMoxroToBKa Bruterkannna A.O. /lenoBble 1 HayuHbIe IPE3EHTALMY [ DJIEKTPOHHBIN
pecypc]: yaeOHoe mocobue — DnekTpoH. naH. — M., bepaun: dupexr-
3 | TPCSSHTAMIL )\ fenma, 2016. - 115 c.
pré‘(’b:gffa http://biblioclub.ru/index.php?page=hook_view_red&book_id=446660

Y4eOHO-MeToIMUeCKUe MaTepHajbl JJIi CaMOCTOATENbHOW padoThl OOydYaroUIMXCs M3
qrcila MHBAJIMJOB U JIUI] C OTPAaHMYEHHBIMHA BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasisatorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

Jjig U1l ¢ HapyIeHUsIMU 3pEHUS:

— B 11e4aTHOM (hopMe YBETUUEHHBIM HIPU(TOM,
— B (hopMe FJIEKTPOHHOTO IOKYMEHTa,

— B opme aynuodaiina,

JI1st U ¢ HApYIIEHHUSIMU CITyXa:

— B Ie4aTHOU (hopme,

— B (hOpMe IEKTPOHHOTO TIOKYMEHTA.


http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

JI7st Tu1 ¢ HapyIIeHUSIMH OTTIOPHO-BUTaTEIbHOTO arapara:
— B IIe4aTHOU (hopme,

— B )OpMe IIEKTPOHHOTO IOKYMEHTA,

— B (hopme aynuodaiina.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporiecce npenogaBanus AUCUMILTUHBI UCTIOIB3YIOTCS CIEIYIOIINE METOIbI:

— JICKIIH;

— OIIpOC;

— JIOMAaITHHE 33/1aHHS;

— MH/IUBHIyaJIbHBIC TIPAKTHUECKUE 3a/1aHUS;

— TeCTUPOBAHUE;

— myOuYHas 3ammTa Ja00paTOpHBIX padoT;

— KOHCYJIbTAIIMU NIPETOIaBATEIEH;

— camocTofATeNbHas paboTa CTYAEGHTOB (M3Y4Y€HHE TEOPETHUYECKOTO MaTepuania,
MOJATOTOBKA K JTAOOPATOPHBIM 3aHSATHUSM, BBIMOJIHEHHUE JOMAITHUX PabOT U MHIUBUIYATbHBIX
TUIIOBBIX PAacdeTOB, IOJrOTOBKA K OMPOCY, TECTUPOBAHHIO U 3a4ETY).

JIeKIIMOHHBI MaTepHall COMPOBOXKIACTCA H3JIOKEHUEM pE3YJIbTaTOB COBPEMEHHBIX
UCCIICIOBaHMIA, TJI€ 3TO BO3MOKHO B COOTBETCTBUE C YPOBHEM 3HAHHUI U MOJATOTOBKU CTY/ICHTOB.
Tam, rne HEoOXOAUMO, YKa3bIBAIOTCS AHAJNOTUU M JIENAIOTCS CCHUIKM HA COOTBETCTBYIOIIUE
pa3zaensl GU3NKH, B KOTOPBIX YKa3aHHbBIE SIBIICHUS OMHICHIBAIOTCS 00JI€€ TOYHO M KOPPEKTHO.

Jns mpoBeneHUs JEKUMOHHBIX 3aHSATHH MOTYT HCIIOJIb30BAThCA MYIJIbTUMEIUITHBIC
CpeACTBa  BOCHPOU3BEACHUS AaKTHBHOTO  COJEPKUMOTO,  ITO3BOJISIONIETO  CIYIIATEIIO
BOCIPUHHUMATH OCOOEHHOCTH M3Y4aeMOro MarepHala, 3a4acTyl0 UTParolIfe Petlaroniyo poiib B
MOHMMAHUA W BOCHPUATHH, a TaKkKe (QOPMHUPOBAHUU TPOPECCHOHATBHBIX KOMITCTCHIIHIA.
OddexTuBHOE 00CYXKIEHNE CIOXKHBIX U JUCKYCCUOHHBIX BOIIPOCOB U MPOOIEM.

Marepuan Jekuuid W CEeMHHapoOB BO BpeMsi OOydYeHHs 3aKperuisieTcss € MOMOIIBIO
MOJICTTMPOBAHUS, B TIPOIECCE KOTOPOTO CTYAEHTHI PACCUUTHIBAIOT DJIEKTPUUECKHE M MAarHUTHBIE
TOJISI B IPOCTBIX TEOMETPHSX.

Bce cemunHapckue 3aHATHS TIPOBOASTCA B MHTEpakTUBHOUN (opme. [Tomumo cemunHapos,
CYIIECTBYET CUCTEMa CEMECTPOBBIX 3a/IaHUIl, B KOTOPOW Ka)Iblii CTYACHT 332 CEMECTp JOJKEH
camocrosTensHo pemnTh 40 3amad. 3amaHue crnaercs B Gopme Oecenbl ¢ MpernojaaBaTeieM B
CIIEIUATIbHO OTBEICHHOE BpeMs (ITpUEM 3alaHui ).

[Tpu peanuzanuu yueOHON paOOTHI MO OCBOCHUIO AUCHUIUIMHBI «ONTHKA» HUCIONIb3YIOTCS
COBpEeMEHHBIE 00pa30BaTeNIbHBIE TEXHOJIOTUU:

-0ecena, IMCKYCCHS, MO3TOBOM MITYypPM;

- nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH;

- UCCIIEIOBATEILCKUE METO/Ib B O0yUCHNUH;

- npo0sieMHOE 00y4€eHueE.

Ha nexuuu BeiHOCcHTCs 0k0J10 80 % MaTepualna W3I0KeHHOTO B MPOTrpamMMe JUCIUTIITHHBL.
OcranpHas 4acTh MaTepHansa BBIHOCSATCS /ISl CAMOCTOSITEIFHOTO M3Y4eHHUs. B KOHIE KaKIoro
JEKIIMOHHOTO 3aHATUs OakamaBpaM TpPEIaraloTCs JJis BBINOJHEHHS TBOPYECKUE H
UCCIICIOBATEIIbCKUE 3aJaHMs, YIIyONISIomue W PacIIUupSIOIMe JIeKIHOHHBIA MaTepual,
pa3BUBAMOINE HWHHOBAIIMOHHOE MBIIUICHHWE, a TakXke yMeHHe padoTarh C MPUBICUYCHUEM
COBPEMEHHBIX WH()OPMAITMOHHBIX TEXHOJIOTUH. BBIMONHEHWE 3THX 3alaHuil 00CYKIAr0TCS Ha
CIETYIOIIEH JEKIIUU WII CEMUHAPCKOM 3aHSATHH.

Ha mnpakthuecknx (CEMHWHApPCKUX) 3aHATHSAX PACCMATPUBAIOTCS OCHOBBI  TCOPHH,
TpeOyIoIe CIOXKHBIX MAaTEeMAaTHMYECKUX BBIKIAIOK, Pa3NUYHBIE METOJbl pPEIIeHUs 3aad,
HanOoJiee THMYHBIC M TBOPUECKHUE 3aauu. [ 3aKkperieHust MaTepraia, pacCMaTpUBaeMOro Ha
ceMHUHapax, 0akamaBpbl MOMYYaIOT JOMAITHUE 3aJaHMs B BUJAC psAa 3a7a4 U3 COOTBETCTBYIOIIMX
3aJaYHAKOB.



CamocTosTenpHas paboTa 1Mo JUCIHUILINHE BKIIOYACT:
- CaMOTIOJTOTOBKY K yUe€OHBIM 3aHSATHUSM 10 KOHCIIEKTaM U y4eOHOIl TuTeparype;
- BBIIIOJTHEHUE JIOMAITHUX 3a/IaHUM (PellleHne TUTIOBBIX 3a/1a4 110 OITHUKE).

ConpoBOX/IEHHE CAMOCTOSATENBHOW pabOThl CTYJEHTOB TakKXe OpPraHM30BaHO B
CJIeAYIOUIMX popMax:

— YCBOEHHME, JOINOJIHEHHWE W BHMKAHHWE B pa3Oupaemble pa3feibl JUCLUILUIMHBI MPH
IOMOIIY 3HAHUM MOJy4YaeMbIX IO CPEACTBAM H3Y4YEHMsI PEKOMEHIYEMOH JIUTepaTypbl U
OCYILIECTBIIIEMOE ITYTEM MOATOTOBKH WHMBUYaIbHBIX OKJIA/I0B;

— KOHCYINIbTAallMM, OPTaHW30BaHHbBIC ISl PA3bsCHEHUS MPOOJEMHBIX MOMEHTOB IIPH
CaMOCTOSITEJIbHOM M3Y4YEHHUHU TeX WMJIM MHBIX aCIEKTOB pa3JiesIoB ycBanBaeMoW MH(opManuu B
JUCLIUIIIVHE.

OcHoBHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMMHU, UCIIOJIb3yEMbIE B yUEOHOM IIPOLIECCE:

— JIEKIUH C TIPOOIEMHBIM H3JI0KCHHUEM;

— 00CyXJIeHHE CJIOXHBIX M JUCKYCCHOHHBIX BOIPOCOB W MNPOOJIEM U pa3pelieHue
npooiem;

— KOMIIBIOTEPHBIE 3aHATHUS B PEKHMMAX B3aUMOJECHCTBUS «IIpENofaBaTellb — CTYAEHTY,
«CTYAEHT — IIPETIO/IaBaTENb), «CTYAEHT — CTYJIEHT»;

— TEXHOJIOTUM CMEIIAHHOrO0 OOY4YEeHMs: JAWCTAaHLUMOHHBIE 3aJaHUS U YIPAXKHEHMUS,
COCTaBJIGHUE TJIOCCApUEB TEPMUHOB U ONpeAeTeHUH, rpymnmnoBble Meroabl Wiki, MHTEpHeT-
TECTUPOBAHUE U AHKETUPOBAHHUE.

HuTtepakTuBHbIE 00pa30BaTeIbHbIE TEXHOJIOIUH, UCTIOJIb3YEMBIE B ayAUTOPHBIX 3aHATHSIX:

— TEXHOJIOTHS Pa3BUTHS KPUTUYECKOTO MBILICHMS,

— JIEKIUH C TIPOOIEMHBIM H3JI0KECHHUEM;

— M3y4YeHHE U 3aKpeIUIeHWe HOBOIOo MaTepuaia (MCHOJb30BAaHME  BOIPOCOB,
Coxkparudeckuit 1uanor);

— 00CYXJIeHHE CIIOKHBIX U JHUCKYCCHOHHBIX BOIPOCOB U IpodiieM («3aiiMM MO3ULIHUIO
(1IKana MHEHUI)», IPOEKTUBHbIE TEXHUKH, «OJUH — BBOEM — BCe BMeCTe», «CMEeHH MO3ULIMION,
«Jluckyccus B CTUIIE TEIEBU3MOHHOTO TOK-III0Y», 1€0aThl, CHMIIO3UYM);

— paspemenue npobieM («Jlepeso perienuiiy, «Mo3roBoit ITypM», «AHaAJIN3 Ka3yCOB»);

— TBOPYECKUE 3aJaHMS;

— paboTa B MaJIbIX IPyIIax;

— TEXHOJIOTHS KOMIIBIOTEPHOTO MOZAEINPOBAHUS YUCICHHBIX PACYETOB.

IIpoBenenue Bcex 3aHATUH 7Ta0OPATOPHOTO NPAKTUKyMa MPEIyCMOTPEHO B Kiacce
CHa0XEHHOM BCE€M HEO0OXOAMMBIM OO0OPYIOBAHMEM M KOMIIbIOTEpaMHu Uid 3(P(GEKTUBHOTO
BBITOJIHEHHS] COOTBETCTBYIOIINX JTJa0OPAaTOPHBIX PaboT.

[Io wToram BBIMOJHEHUS KaXIAOW J1A0OPaTOPHOW pabOThHl CTYACHT MPEAOCTABISCT U
3alUIIAeT pa3pabOTaHHYI MPOrpaMMy YHCIEHHOTO MOJAEIMPOBAHUS W pacyera, MpUYEM B
Oecene ¢ mpemnojaBareneM JOJDKEH HPOJAEMOHCTPUPOBATh 3HAHHWE KaK TEOPETUYECKOIo H
HKCIEPUMEHTAIBHOTO MaTepHajia, OTHOCSIIerocs K paboTe, Tak M HEOOXOAMMBIX JUis
MPAKTUYECKON peaan3aluu paboThl KOMIBIOTEPHBIX TeXHONOrui. [locne 3anmTsl 1abopaTopHOit
paboThl CTyZIEHT 00s3aH TNPEAOCTaBUTh OTKOPPEKTHPOBAHHYIO M  ONTHUMHU3UPOBAHHYIO
MPOrpaMMHYIO pa3paboTKy B (hopMaTe MUCIOIb30BAHHOW KOMITBIOTEPHON CUCTEMBI.

JlononHutenbHas popma KOHTPOIIs 3PPEKTUBHOCTH YCBOCHHUS MaTepraia 1 IpruoOpeTeHus
MPAKTUYECKUX HAaBBIKOB 3aKIIOYAETCs B OTKPHITOW HHTEPAKTHBHOW 3alIUTe JabopaToOpHOMN
paboThl Ha YCTHOM BBICTYIUICHUH TI€pe]l ayAUTOPUEH COKYPCHHUKOB.

ConpoBosk/IeHHE CaMOCTOSTEIbHON PabOThI CTYIEHTOB TaKXKE OPraHU30BaHO B CIIETYIOIINUX
dopmax:

— YCBOEHUE, IONOJTHEHNE U BHUKaHHE B pa30rpaeMble pa3zesibl JUCIUIUIMHBI IPU TTOMOIIN
3HAHUH MOYy4aeMbIX 10 CPEACTBAM U3YyUEHUSI pEKOMEHAYEMOM JINTEPATyphl U IyTEM IOJATOTOBKU
JIOKJIa/10B;

— KOHCYJbTal[MM, OPraHHU30BAaHHbIE MJI pa3bsCHEHUS MPOOJEMHBIX MOMEHTOB IpHU
CaMOCTOSITEIbHOM M3YYE€HHUU Te€X WJIM MHBIX acleKTOB pa3JielioB yCBauBaeMoil MH(popMaluu B
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JTUCLIUTLIMHE.
Jlisg nu1l ¢ orpaHUYeHHBIMU BO3MOKHOCTSIMH 3/10pOBbS MIPEyCMOTPEHA OpraHHU3aIMs

KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OueHOYHbIE CPEACTBA IS TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH M MPOMEKYTOUYHOIM
aTTecTaluu

@DOoH/T OIICHOYHBIX CPEJICTB TUCIUTLIMNHBI COCTOUT U3 CPEACTB BXOTHOTO KOHTPOJIS 3HAHUH
(Mo paHee MU3y4YEHHBIM JUCHUIUIMHAM), TEKYIIErO KOHTPOJISI BHIMOIHEHUS 3aJaHUN (CM. CIIMCOK
NPaKTUYECKUX paboT), CPEeNCTB IS NPOMEXKYTOUYHOW (T€CThl) M MTOTOBOM aTTECTAllUU
(9K3aMeHa):

Or1eHKa yCrieBaeMOCTH OCYIIECTBIISETCS 0 Pe3yJIbTaTaMm:

- CaMOCTOSTEIIFHOTO BRIIOIHECHUS JoMamrHuX 3aganuii u JICP;

- YCTHOTO OIpOCa BO BPEMsI CEMUHAPCKUX 3aHATUH;

- KayeCcTBa BBIMOJIHEHHOT'O MHJIMBUYaJIbHOTO CEMECTPOBOIO 3aJaHMs U YCTHOTO OIpoca
MIPH €T0 3aIIUTE;

- pabOTBI CTYZICHTA BO BpeMs KOJUIOKBHYMA,

- KOHTPOJBHBIX Pa0OT U KPATKOBPEMEHHBIX (PPOHTAIBLHBIX TECTOB;

- OTBETA HA SK3aMeHE (ISl BHISIBJIICHUS 3HAHMS M IOHUMAHUS TEOPETUYECKOTO MaTepraia
JUCITUTUTAHBI ).

TEeKYIIUHA KOHTPOJIb: COCTABJICHHE U 3alllUTa OTYETA IO BHIMOJHIEMBIM JTaOOPATOPHBIM
paboTaM TpPaKTHKyMa; MPOBEpPKAa CaMOCTOSITENBHO BBIMOJHEHHBIX 3amaHuil. OTBeTH Ha
KOHTPOJIbHBIE U JOMOJTHUTEIIbHBIE BOMTPOCHI IO COOTBETCTBYIOLIUM pa3jieiaM JUCIUIUIMHBL.

WUTOTOBBI KOHTPOJIb: 2 3a4eTa, SK3aMeH.

4.1 ®oH/J OLIEHOYHBIX CPEJCTB /Il MPOBEIeHHs TeKYIeld aTTecTalluu
KoHnTposbHbIe BOnpockl 110 y4eOHOH nporpamme
1. B dyewm 3axirodaeTcs 3aKOH MpETOMIICHHs cBeTa?
2. Ot 4ero 3aBUCHUT BEIUYMHA KaXKYIIETOCs MOTHATHUS MpPEAMETa, paccCMaTpPUBAEMOro depes
CTEKJIO?
Uto Ha3bIBaeTCs NMPEAECTbHBIM YIIIOM MOJTHOTO BHYTPEHHETO OTPaKEeHUs?
Kak 3aBucHT noka3zatesb IpeIoMIIeHUS pacTBOpa OT KOHIIEHTpaIu?
Kak ycrpoena 3purenbHas Tpy6a’?
UYto Ha3bIBaETCs YBEIMUECHHUEM ONTUYECKOU TPyObI?
Uto Ha3bIBaeTCS MOJIEM 3PEHUS TPYObI?
Yem otnmuaercs 3putensHas Tpyda Kemiepa ot TpyOsr [Nanmmnes?
Urto Takoe aneprypHas nuadparma?
0. Yro Takoe uucioBas aneprypa?
11. B ueM 3akir0o4aeTcsi ycIoBUE CHHYCOB?
12. Yem otnmvaeTcs amoxpomar oT axpomara?
13. KakoBo ycTpOHCTBO OKYJISIPHOTO MUKpPOMETpa?
14. B yem cocTouT siBieHue HHTephepeHu ceera?
15. Jlaiite onpeneneHne MHTEPPEPEHIINN.
16. Kakue BoTHBI Ha3bIBalOTCS KorepeHTHbIME? Kak (hopMyIHpyrOTCsl yCI0BUS KOTEPEHTHOCTH
JIBYX BOJIH.
17. Kax BeIuucisieTcss cyMMapHasi ”HTEHCUBHOCTh TIPU HAIOKEHUH JIBYX MOHOXPOMATHYECKHX
BOJIH OJIMHAKOBOH YaCTOTHI, MOJISIPU30BAHHBIX B OJTHOM MIIOCKOCTH?
18. IIpu kakux yCIOBUAX BO3HUKAIOT U KaK PACCUMTHIBAIOTCS Min ¥ Max UHTEHCUBHOCTH TIPH
uHTepdepeHIn 1ByX BOIH?

HBOooNOoO AW
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19. Iloctpoiite xox nyuedr B cxeme IOHTra, paccumTaTh pa3HOCTh XOJa JIy4ed W IIUPUHY
UHTEPEPEHIIMOHHOHN TTOJIOCHI.

20. IToctpoiiTe xon nyuedt B Ounpusme Openensi, BoiBeAUTE (HOPMYIIBI JUIsl pacueTa IIUPUHbI
UHTEP(EPEHIIMOHHOI MOJIOCHl U MAKCUMAJIBHOTO YK CIa HHTEP(HEPEHIIMOHHBIX MOJI0C.

21. IlpuBenuTe onTHYECKYIO0 cxemy uHTepdepomeTpa MailkenbCoH, OOBSICHUTE MPUHLHUII €ro

NEUCTBHUA.

22. JI51g 9ero UCTOoIb3YITCSI HHTEPPEpOMETPHI?

23. B uem 3axmrouaercs npunuun [ roirenca - @penens?

24. Yem otnuyaetcs nudpaxiuu Openens ot qudpakuun Opaynrodepa?

25. Kak hopmynupyercs ycloBrUe BOSHUKHOBEHUSI MAKCUMYMOB M MUHIMYMOB TIpU AP PaKIIHH

CBETa Ha 1ienu?

26. Kak BamsieT mupuHa menu Ha 1u(pakiMoOHHYI0 KapTHHY?

27. Kak mocTpouTh BEKTOPHYIO JHarpaMMy JUIsl ONIPeIeIeHUI aMILTUTY/AbI KoJeOaHul B ciiydyae
TUQpaKkIuy OT enu?

28. Urto mpencramisier co0oil AudpakiMOHHAs penieTka, AaTh OINpeAesieHHue IMapamMeTpoB,
XapakTepu3ylomux IudpakiuoHHy0 pemerky? (MOCTOsHHAs, TEPHOJ, pa3peliaronas
CIIOCOOHOCTB, YITIOBas ¥ IWHEHHAs TUCTIEPCHs).

29. Kaxk BeIrisautT AudpakiuroHHas KapTuHa npu audpakiuu Ha peretke? J[aTh kauecTBeHHOE U
KOJIMYECTBEHHOE OMHCAHHUE.

30. Kakas cBs3b CyImIecTByeT Mex 1y qudpakiiueii u uaTepepeHIueii?

31. Kakoii cBeT Ha3bIBaCTCS MIOCKOIOISPU30BAHHBIM ?

32. B uéM COCTOHUT SIBJICHUE JTBOMHOTO JTy4IeIPETIOMIICHHUS?

33. Uro Takoe ontuveckas och?

34. Kakue TII0CKOCTH B KPUCTAJUI€ HAa3bIBAIOT I1aBHBIMU?

35. [ToueMy HHTEHCHBHOCTb CBETA IPOTIOPLIMOHATIFHA KBaJpaTy aMIUTUTY bl BeKTopa E ?

36. Kak ¢opmynupyercs 3akoH bprocrepa?

37. Kakue cymecTByOT CIIOCOOBI MOTy4eHHSI TUIOCKOIIOJISPU30BaHHOTO CBeTa?

38. Kakue BeriecTBa Ha3bIBalOTCS ONTHYECKU AKTUBHBIMU?

39. UeM oTnuyaeTcst SJUTMITUHYECKU TOISIPU30BAHHBINA CBET OT JIMHEWHO MOISIPU30BaHHOT0?

40. Kak nsroraBimBaercs npu3mMa HUKoms 1 B yeM 3aKITi09aeTcsi IPUHIUT ee paboThI?

41. Kakue matepuaibl IPUMEHSIOTCS I U3TOTOBJICHUS TOISAPOUI0B?

42. Kakue KpvcTalbl Ha3bIBAIOTCS MOJOKUTEIBHBIMU, @ KAKHE — OTPULIATEIbHBIMU?

43. YeM oTIIMYAETCS CIIEKTPaTIbHASI CBETUMOCTD TeJla OT MHTErPAITbHO?

44. Yto Ha3biBaeTcs KOAPGUIIMEHTOM HOTJIONICHUS Tesa?

45. Kakoe Teno Ha3bIBaeTcs: abCOMIOTHO YEPHBIM U KaKoe cepbiM?

46. B yem cyTb 3akoHa Kupxroga?

47. I3noxuTe nepBblii U BTOPO 3akOHbI BuHa.

48. Kak popmynupyercs 3akoH Credana—bonbiimana Jiist aOCOTIOTHO YEPHOTO U CEPOro Ten?
49. Tlpusenute popmyiny [1nanka, OMUCHIBAIOITYIO H3JIydeHHE a0COIIOTHO YEPHOT'O Tela.

50. Kakwuie 3akOHBI MOTYT OBITH TIOJIOKEHBI B OCHOBY OECKOHTAKTHOTO H3MEPEHHSI TEMITEPATYPhI
Ten?

51. YUro Taxoe sipkocTh Tena? Kak cBsi3aHbl ApKOCTh U CBETUMOCTh?

52. Kakwe Tena Ha3pIBaroTcs JiamoepToBckuMu? Kak 3Bydnt 3akoH JlamOepTa?

53. B uém 3akiouaercs siBiieHue BHyTpeHHero ¢porodddexra? B kakux poTonprueMHuKax OHO
UCTIOJNTB3YETCSL.

54. B dem 3akimro4aeTcs sIBJICHUE BEHTUILHOTO GoTodddexra’?

55. KakoBa cyTh 3akoHOB (poTodpdexTa?

56. Kak ¢hopmynmpyercs ypaBHeHue DiiHmreiHa 1is potoaddexra?

57. Yrto Ha3wIBaeTCs pabOTOM BBIXO/Ia SJIEKTPOHA U3 MeTasuia?

58. U3 kakuX y4acTKOB COCTOUT BOJIbTAMIIEPHAS XapaKTEPUCTHUKA BAKYyMHOTO (hOTOdIeMeHTa?
59. Yto moHUMAFOT MOJT KpAaCHOH rpaHutiei pororddexra?

60. YTo mOHMMAIOT MOJT TEPMHUHOM 33JIep>KHBAIoIIee HANpsDKeHNE?
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4.2 ®oH/ OLIEHOYHBIX CPECTB /ISl MPOBeAeHHs MPOMEKYTOUHOI aTTecTAlINU

4.2.1 Bonpochbl, BBIHOCHMbIE HA K3aMeH M0 THCHUILUIHHE «ONTHKA» JIs1 HANPpaBJIeHU sl
noarorosku: 03.03.02 PU3UKA

1. DnexrpoMarHurtHas Npupoja cBera, ypaBHeHUs MakcBea.

2. BomnoBoe ypaBHenwue. [Tnockas u cepudeckas BonHbl. [IpeacraBienue BOIH B
KOMIUTIEKCHOU (hopme.

3. IInmotHocTh moToKa 3HEpruu. Bekrop YMmosa-Ilotitunra. MaTeHcuBHOCTH cBeTa. CBETOBOMA

BEKTOD.

4. DnnMnTadeckasi, Kpyropas M JIMHEHHAs MOJSIPU3alis rapMOHHUYECKUX BOJTH. CTeleHb
HOJISIPU3AIINN.

5. Tonspuzanus cBeta Mpu OTpaKEeHUH Mpu npesomieHun. Gopmymna Openens.

6. 3akon bprocrepa.

7. PacnpoctpaHenue cBeTa B aHM30TPONHBIX cpeaax. [lomspusanus npu ABOHHOM

nyuenpenomienun. [Ipuzma Huxoura. [Ipusma Bosmactona.

OJUIMICOU Ty4eBbIX CKOPOCTeH. J[ByOCHBIE U OJJHOOCHBIE KPUCTAILIBL.

9. 3axon Mamoca.

10. IimacTrHKA B 4eTBEPTH UTMHBI BOJIHBI, T10JI BOJHBI, B BOJHY. HTephepenus
HOJISIPU30BAHHBIX BOJIH.

11. AHanu3 3JUIMNTUYECKH, TMHEWHO U UPKYISIPHO - MOJISPU30BAHHOTO CBETA.

12. Bpaienue miocKoCTH NOIApU3aLUK.

13. UckyccTBeHHAs! aHU30TPOIIHSI.

14. OcHoBHBIE TOHATHUS (POTOMETPHH.

15. CooTHoOLIEHNSI M@Ky SJHEPTeTHUECKUMH U CBETOBBIMH XaPaKTEPUCTUKAMU U3ITyUECHHUSI.

16. Untepdepeniys cBeTa, HHTEHCUBHOCTD ITPU CYIIEPIIO3ULIMHU IBYX MOHOXPOMATUYECKHX
BOJIH.

17. BpemeHHas 1 MPOCTPAaHCTBEHHAs! KOTEPEHTHOCTH CBeTa. VI3MepeHne KOrepeHTHOCTH.

18. IBynyueBas unrepdepenuus, onbIT FOura. [llupuna narepdepeHnoHHO0M m010Ch!

19. Kitaccuueckue naTepdepeHInonHbIe cxeMbl bunprusma @penens. 3epkana Openens

20. UnTepdepenmys B TOHKUX TuieHKax. [loxoce! paBHOM TommmHEL. [1o0Ck paBHOTO HAKIOHA.
Konsua Herotona.

21. UnTepdepomerpsl: Maiikenbcona, Jlnaanka, PoxxaecTBeHCKoOrO.

22. MHoromxyueBas uurepdepenuus, uareppepomerp Padpu-Ilepo.

23. Nudpaxius ceeta. [Ipunnun [oiirenca-dpenens.

24. 3oubl Openens. [loctpoeHne TUppakInOHHBIX KAPTHH I'pa@UUECKUM CIIOCOOOM.

25. Iudpaxius Openenst Ha KPYTJIOM OTBEPCTHH, HA IMCKE, HA KParo MOIyIUIocKocTH. Crimpaib
Konro.

26. 30HHas IUTACTHHKA.

27. Nudpaxuus OpayHrodepa Ha mienu.

28. IIpsiMoyrosibpHas aMIUIMTYIHAS JU(PPAKIIMOHHAS pelIeTKa.

29. OTpaxarenbHas peleTKa, JuQpakius 0eoro CBeTa Ha pelieTke, ClIeKTPaIbHbIN aHAU3.

30. qudpakuus Ha TpeXMEPHBIX MIEPHOANIECKUX CTPYKTypax. CTPYKTYpHBIA pEHTT€HOBCKHIA
aHaIN3.

31. l'eomeTpudeckast ONTHKA Kak MpeAeTbHBIN CTydail BOTHOBOH ONTHKH

32. 3aKOHBI OTpa)KEHHsI U MIPEJIOMIICHHUS, ABJICHHE TIOJTHOTO BHYTPEHHETO OTPAXKEHHS.

33. PacipocTpaHeHue gyda B CBETOBOJIE.

34. LlenTpupoBaHHas ontTiuueckas cuctema. [Ipenomienne Ha cepruueckoil HOBEpXHOCTH.

35. [TonepeuHoe 1 yrioBoe yBeIUUEHUE, KapJUHAIbHbIE TOUKH U TUIOCKOCTH.

36. Ontuueckue cuctemsl. Jlynma. Mukpockon. Teneckor.

37. .PacipocTpoHEeHHE CBETa B U30TPOITHBIX TUAJIEKTPUKAX, (ha30Bast U IPYIIOBasi CKOPOCTH.

38. lucniepcus ceera. Xos Jiyuyeil B mpu3Me.

39. DnekTpoHHas Teopust nuctiepcun. HopManbHas mucrepcust.

o

12



40.
41.
42.
43.
44,
45.

46.

AHOManbpHas JUCTIEPCHs.

[Tornomenue cBeta. 3akoH byrepa.

TemmoBoe u3nydenne. 3akon Kuproda. @opmyna Penes-/>xunca.

®opmyna [Tnanka, 3akon Credana-bonbimana, 3akoHbsl BuHa.

OcHoBHBbIE NTpEACTAaBICHUSI KBAHTOBOU TeOpUH U3TydeHHs cBeTa. DoTodPPeKT.
CrioHTaHHbBIE U BBIHYX/ICHHBIE ITEPEXO0/bl B KBAHTOBOM cHCTEME, IPUHIUIHANIbHAS CXEMa
na3epa. XapakTepUCTUKA HEKOTOPBIX JIa3epOB.

Henuneiinble siBnenus B ontuke. I'enepanus rapmoHuk. CaMmooKycHpoOBKa CBETA.

IIpu sx3aMeHanMOHHON hopMe MpoBeIeHHSI TPOMEKYTOUHOM aTTecTalu
UCTIONB3YyeTCs NATHOAIIbHAS CHCTEMA OLICHOK, onpeeneHHas «llonoxennem 06 sx3aMmeHax
U 3a4eTax».

Ounenka "5" ("oTnM4yHO") BBICTABIISETCS CTYIIEHTY, OOHAPYKHUBIIEMY BCECTOPOHHEE
cUCTeMaTHYeCKOe 3HaHHE Y4eOHO-TIPOrpaMMHOI0 MaTepuasia, yMeHlue CBOOOHO BBIIIOJIHSATh
[IPAKTUYECKHE 3a/laHusl, OCBOMBLIEMY OCHOBHYIO JINTEPATYPy U 3HAKOMOMY C
JOTIOTHUTETILHOU JIUTepaTypoi, peKOMeH0BaHHO! nporpammoii. "Ouenka "5" ("otauuno"
BBICTABJIIETCS CTYJEHTaM, YCBOUBILIUM B3aUMOCBS3b OCHOBHBIX IMOHSATHI TUCHUIUIMHBI B UX
3HA4YEeHUU JUIsl IpruodpeTaeMoii mpodeccuu, NPOosIBUBILIEMY TBOPUECKUE CIIOCOOHOCTH B
NOHUMaHHUHM, U3JI0)KEHUH U MCII0JIb30BaHUM YU4EOHO-IPOrpaMMHOI0 MaTepuaa.

Ounenka "4" ("xopouo") BeICTaBIISE€TCA CTYIEHTY, OOHAPYKHUBIIEMY IOJIHOE 3HAHNE
y4eOHO-TIPOrPaMMHOI'0 MaTepUaa, yCHEIHO BbIMOIHUBLIEMY IIPEyCMOTPEHHbIE
MporpamMMoil 3ajjauu, yCBOMBIIIEMY OCHOBHYIO PEKOMEHI0OBaHHYIO JIuTepaTypy. Ouenka "4"
("xopo110") BBICTaBIAETCSA CTYJACHTY, IOKA3aBIIEMY CUCTEMAaTHYECKHI XapaKTep 3HaHUI 110
JUCLIUIUIMHE U CIIOCOOHOMY K MX CaMOCTOSITEIbHOMY ITOIIOJTHEHUIO U OOHOBJIEHUIO B XO€
JanpHeimei yueos! 1 mpoecCuOHaIbHON AEATEIbHOCTH.

Ouenka "'3" ("ynoBIeTBOpHUTENBHO") BEICTABIISIETCS CTYIEHTY, OOHAPYKUBIIEMY
3HaHUE OCHOBHOI'O y4eOHO-IIPOrpaMMHOT0 MaTepuana B 00beMe, He0OOXOUMOM IS
TATBHEUINEH y9eObl U IPEIICTOSIIEH paboThI 10 IPOGECCHH, CITPABIISIFOIIEMYCS C
BBITNIOJIHEHUEM 3a/laHuM, IPEAYCMOTPEHHBIX Nporpammon. Onenka "3"
("yIOBIETBOPUTENHHO'") BBICTABIISIETCS CTY/IEHTaM, 00J1aJal0IIUM HEOOXOUMBIMHU
3HAHUSMM, HO TOIYCTHBIIMM HETOUYHOCTH B OTBETE HA DK3AMEHE U IPU BBINOJIHEHUH
HK3aMEHALMOHHBIX 3a/1aHAM.

Onenka "2" ("HEyOBJIETBOPUTENHHO'") BEICTABIISIETCS CTYIEHTY, OOHAPYKHUBILIEMY
CYIIECTBEHHbIE IPOOEIBI B 3HAHUSIX OCHOBHOTO Y4eOHO-IIPOrpaMMHOI0 MaTepuaa,
JIOMYCTUBIIEMY IPUHIUIHAIbHBIE OIIMOKH B BHIIOJIHEHUH MTPETyCMOTPEHHBIX MPOrpaMMOi
3ananuil. Kak mpasuiio, orienka "2" ("Heyn0BIETBOPUTENBHO") CTABUTCS CTYI€HTaM,
KOTOpbIE HE MOT'YT IIPOJIOJKaTh 00YUYEHUE UIIH MPUCTYMUTh K MPo(ecCHOHANTbHOM
JIESITEJIbHOCTH 110 OKOHYaHUU By3a 0€3 TOMOJHUTENbHBIX 3aHATUN IO COOTBETCTBYIOIIEN
JUCLIATIIVHE.

OneHouHbIe CpeCTBA ISl HHBAJIUIOB U JIUL C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMH 370POBbsI
BBIOMPAIOTCS C YYETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEM.

— IpH1 HEOOXOJMMOCTH MHBAJIMAM U JIUIIAaM C OTPaHUYE€HHBIMU BO3MOXKHOCTSIMU 37]0POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKHM OTBETA HA dK3aMEHE;

— IIpU MIPOBEJIEHUU MPOIIETyphl OLIEHUBAHUS Pe3yIbTaTOB 00YUE€HUS NHBAJIUIOB U JIUILL C
OTrpaHMYEHHBIMHU BO3MOXKHOCTSIMH 37J0POBbsI IPEAYCMATPUBAETCS UCIIOJIb30BaHUE
TEXHUUYECKUX CPE/ICTB, HEOOXOAMMBIX UM B CBSI3H C MX MH/IMBUYaIbHBIMUA OCOOCHHOCTSIMH;
— IIpU HEOOXOUMOCTH J1JIsl 00YHarOIIMXCSl C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbsSI U
WHBAJINIOB IPOLEAYypa OIICHUBAHUS PE3yJIbTaTOB O0yUYEHHS MO AUCIUILIINHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Tpouenypa oneHUBaHUS pe3yabTaTOB 00yUEHUs WHBAIHUIOB U JIUI C OTPaHUYEHHBIMU
BO3MO>KHOCTSIMU 3/10POBbs 110 AUCLUIIIMHE (MOYJII0) IPEAyCMaTPUBAET IIPEOCTABIEHUE
uH(popManuu B hopMax, aJalTUHPOBAHHBIX K OTPAaHUYEHUSIM UX 37J0POBbS U BOCIIPUSITUS
UH(POPMAIHH:
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Jyist vIn ¢ HapyIIeHUsIMU 3PESHUS:

— B IIEYaTHOU (popMe YBETMUEHHBIM MIPUPTOM,

— B (hopMe IEKTPOHHOTO JJOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B mIeyaTHou popme,

— B JOopMeE IMEKTPOHHOTO JJOKYMEHTA.

J1ist Tu1r ¢ HapyIIeHUsIMU OTIOPHO-IBUTATEIILHOTO amnrapara;
— B meyaTHoOU opme,

— B JopMeE IEKTPOHHOTO JJOKYMEHTA.

JlaHHBII IepevYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcsl.

5. [lepeyeHb OCHOBHOI1 ¥ I0NOJTHUTEJIbHOI y4eOHOii JJUTEepaATyPhI, HEOOXOAUMOI 1A
OCBOEHMS IMCHUIIMHBI (MOXYJIs1)

5.1 OcHoBHasi 1UTEpaTYypa:

1. bonnapes, bopuc Biagumuposud. Kypc o0mieit pusuku [DnekrpoHHslil pecypc] :
B 3-X KH. ! y4eOHUK Ju1s1 OakanaBpoB . KH. 2 | DiekTpomMaraeTnsm, ONTHKA, KBAaHTOBAs (PU3HKa
/' b. B. bonnapes, H. I1. Kanamnukos, I'. I'. CniupuH. - 2-e u3na. - Mocksa : Opaiir, 2017. -
441 c. - https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56C0.

2. Casemnbes, 1. B. Kypc o6mmeii husuku [DnekTpoHHBIN pecypc] : yueOHoe
nocobue: B 3 1. T. 3: KBantoBas ontuka. AtomHas ¢pusnka. dusnka tBepaoro rena. Ousnka
aTOMHOTO siipa U snieMeHTapHbIx yactull / . B. CaBenbes. - 11-e usna., crep. - CaHKT-
[MerepOypr : Jlaus, 2017. - 320 c. - https://e.lanbook.com/book/92652.

3. Tpodumona, Taucus MiBanoBHa OcHOBBI pU3KKH. BoHOBas M KBAaHTOBAasI ONTHKA
[Tekcr] : [yaebnoe mocodue] / T. . Tpodumona . - M. : KHOPYC, 2011. - 215c¢. : un. - ISBN
9785406011959.

5.2 JlonoJIHUTEIbHAS JIUTEpPaTypa:

1. Canex, baxaa E.A. Ontuka u ¢oronuka. [Ipunuunel u npumenenus [Tekcrt]:
[yaeOnoe mocobme : B 2 1.]. T. 1 / b. Canex, M. Teiix ; nep. ¢ anrn. B. JI. JlepOoga. -
Honronpynustit: Marennext, 2012. - 759 c., [4] 1. nin.: un. - ISBN 9785915590389.

2. Canex, baxaa E.A. Ontuka u ¢oronuka. [Ipunuunsr u npumenenust [Tekcr]:
[yuebHOe mocobue : B 2 1.]. T. 2 / b. Canex, M. Teiix ; mep. ¢ aurn. B. JI. Jlepbosa. -
Honronpynusrit: Matemnext, 2012. - 780 c., [8] m. ni. : mi. - ISBN 9785915591355.

3. CkaHupytomass  3JeKTpOHHAas  MHUKPOCKONHS UM PEHTI€HO-CIEKTPaIbHBIN
MUKpPOAHaJIU3 B MpPUMEpPax MpakTH4ecKoro npumeHeHust [Tekcr] : yueOHoe mocobue ais
ctyaenToB By30B / M. M. Kputuran, U. C. Scaukos, B. . Ilonynun u ap. ; [mox obur. pen. M.
M. Kpumrana]. - M. : Texunocdepa, 2009. - 206 c. : wr. - (Mup ¢usuku u TeXHUKH). - budimorp.:
c. 55-56. - ISBN 9785948362007.

6. Ilepeyenr  pecypcoB  HH(OPMANHOHHO-TEJEKOMMYHUKAIIMOHHON ceTn
«MHTEepHEeT», HEOOXOAUMBIX J1JIsl OCBOCHMSA NUCHHUIINHBI (MOIYJIs1)

1. Dnexrponnsie pecypesl PI'BOY BO «KybaHckuit rocy1apcTBEHHbIH YHUBEPCUTETY:
http://www.kubsu.ru/node/1145

2. Undopmarnmonnas cuctema «EanHoe OKHO JT0CTyTa K 00pa3oBaTeIbHBIM pecypcamy»:
http://window.edu.ru/window

3. @enepanbHbIil 00pa30BaTENbHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

4. bonplias HayyHast OuOIMOTEKA:

http://www.sci-lib.com/
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7. MeToanueckue yKazaHus JJis1 00y4aomMXCcsl M0 0CBOEHHUIO TUCHHMIJIMHBI (MOTYJI51)

Ha camoctosiTenbHyto paboTy CTyneHToB, corjacHo TpeboBanusm PI'OC BO mo
Hanpasienuto 03.03.02 Ousuka (nmpodpmib: OyHaamenTanbHas GU3UKa), OTBOAUTCS 0KoJ0 48 %
BPEMEHHU OT O0Iel TPYAOEMKOCTH IUCHUIUIUHBI. COMPOBOXACHHUE CaMOCTOSTENbHON paboThI
CTYZICHTOB MOKET OBITh OPraHU30BaHO B CIEAYIOMUX (popmax:

— COCTaBJICHUEM HWHIUBUIYAIbHBIX IUIAHOB CAMOCTOATEIHHOW pabOThl KaXJ0ro Hus3
CTYZICHTOB C yKa3aHHEM TEMbI U BUAOB 3aHATHIA, JOPM U CPOKOB MPEJICTABICHHS PE3yIbTATOB;

— TMPOBEJCHHEM KOHCYJIbTalMW (MHIMBHUIYaJIbHBIX WM TPYNIOBBIX), B TOM YHCIE C
PUMEHEHHEM JIMCTAaHIIMOHHOM cpeibl 00yUeHHS.

Kpurepuii onieHkn 3¢(HEeKTUBHOCTH CaMOCTOSITEIIBHON paObOThI CTYACHTOB ()OPMUPYETCS B
X0/J1€ IPOMEXKYTOYHOT'O KOHTPOJIS IPOLIECCA BBIIIOJHEHUS 33JaHUN U OCYILIECTBIISETCS HA OCHOBE
pa3IMYHbIX CIOCOOOB B3aMMOACHCTBHS.

B cooTBeTCTBHY € 3TUM IPH MTPOBEACHUH ONIEPATUBHOTO KOHTPOJIS MOTYT HCITOJIb30BAThCA
KOHTPOJIbHBIE BOMPOCHI KaK K BBIMOJHAEMBIM padoTaM J1adOopaTOPHOrO MPAKTUKyMa, TaK M K
COOTBETCTBYIOILIUM pa3zeiiaM JUCHUTUTHHBI «ONTHKaY.

KoHTpoib MOXKET OCYyIIECTBISTHCS TaKXKe MOCPEIACTBOM TECTUPOBAHUS CTYIEHTOB IO
OKOHYAHUU M3yYEHUS TeM YUeOHOU TUCIUTUIUHBI.

1o nToram BbIIOJIHEHUS KaX101 1a00paTOpHOI pabOThI CTYJEHT COCTABIISAET MOAPOOHBII
OTYET, OIMPAsACh Ha KOTOPBIH JOJKEH B Oecelie ¢ MpernojaBaTesieM IpoAeMOHCTPUPOBATh 3HAaHUE
TEOPETUUECKOI0 U SKCIIEPUMEHTAIILHOTO MaTepuaa, oTHocsIerocs k padore. [lposepka 3nanuit
CTyJ€HTa OCHOBaHa Ha KOHTPOJBHBIX U JOIOJIHUTENbHBIX BOIIPOCAX, KacaroIIUXCs
COOTBETCTBYIOIIMX pa3lieJlOB OCHOBHOM JHUCHUIUIMHBI «omTukay. llocine 3aBepiieHus
1a00paToOpHOI pabOThl CTYIEHT MPEAOCTABISET OTKOPPEKTUPOBAHHBIN B X0/I€ 3aIUTHI OTYET O
HEil.

HononuurenbHass ¢Gopma KOHTPOIs APGEKTUBHOCTH yCBOCHHS Marepuaiga |
NpUOOpETEeHUs] MPAKTUYECKUX HABBIKOB 3aKIIOYACTCSI B OTKPBITOM HMHTEPAKTHUBHOM 3alluTe
paboThl Ha YCTHOM BBICTYIUICHUH TE€pe] ayIuTOpPHEl COKYpCHMKOB. B »TOM ciydae 3amura
IPOXOJUT B PEXKHUME KPATKOTO JOKJIAAA.

ConpoBoxk/ieHNE CAMOCTOSATENLHON pabOThI CTYJICHTOB TaKXKe OPraHU30BAHO B CIEAYIOIINX
dbopmax:

— YCBOGHHUE, JIOTIOJIHEHNE ¥ BHUKAHWE B pa30upaeMble pa3/iesibl JUCIUTLTHHEI TPA TOMOIITH
3HAaHUH MOJIy4aeMbIX MO CPEJCTBAM U3YUYEHHUS! PEKOMEHIYeMOH JINTepaTypbl U OCYLIECTBIISEMOE
yTeM HanmucaHus pedepaTuBHBIX padoT;

— KOHCYJIbTAallUM, OpPTaHW30BaHHbIC JJIsI Pa3bsACHEHHUs MPOOJIEMHBIX MOMEHTOB MpHU
CaMOCTOSITEIbHOM M3Y4YEHMM T€X WJIM HMHBIX aCIEKTOB pa3JielioB yCBaWBaeMoil MHpopMaunuu B
JMCLUILIMHE.

K cpenctBam obecnieuenust AUCUUIIIMHBL «ONTHKA» TaKKe OTHOCUTCS

— KOHTPOJIbHBIE BOIIPOCHI 10 pa3zenaM yuyeOHOH JUCIUIITNHEI,

— Habop TeM AJIs1 IOTIOJIHUTENILHOTO CCIIEeI0OBAHMUS 110 pa3zenaM yueOHOM JUCIUTUTUHBIL.

8. llepeuenb MH(POPMAIHOHHBIX TEXHOJIOTHIi, HCMOJIb3YyeMbIX MPH OCYHIECTBJICHHHU
o0pa3oBaTeJIbHOr0 mpouecca mno aucuumiauHe (MoayJw) IlepedyeHb Heo0X0aMMOro
NPOrpaMMHOI0 obecrne4eHus

1. Onepanmonnas cucrema MS Windows.

2. UnTerpupoBanHoe oducHoe nmpuioxenne MS Office.
4. O6ecnieueHre HHGOPMAIIHOHHON OE30MaCHOCTH—AHTHBHPYC.

5. Cucrema mporpaMMHPOBAHMSI Ha SI3BIKE BRICOKOTO YpoBHs VBA.
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9. MarepuajibHOo-TeXHUYecKass  0a3a, HeoOXoAuMasi [JIsl  OCYIIECTBJIEHUSI
00pa3oBaTe/ILHOIO MPOIEcca MO JMCUHUILIHHE (MOTYJII0)

MaTepI/IaﬂbHO-TeXHI/I‘-IeCKOe obecrnieucHUe JUCHUITIIINHBI

Ne Bun pabot
(MoOmyIsl) ¥ OCHAIIIEHHOCTh
1.| 3anarus nekuuoHHoro | YueOHas ayTuTOpUs AJis IPOBEICHUS 3aHATHI JIEKIIHOHHOTO
THIA tuna aya. 201C, 300C ocHalieHHas pe3eHTalMOHHOM
TEXHUKOH (IIPOEKTOP, IKpaH, HOYTOYK) U COOTBETCTBYIOIIUM
nporpaMmMHbIM obecrieuenuem (I110)
2.| 3aHATHS CEMHHAPCKOTO | YdeOHas ayAUuTOpHsI AJIs POBEACHUS 3aHATUI CEMUHAPCKOTO
TUIA tumna aya. 312C
3.| I'pymmoBbie Aymutopus Ne 209C
(MHIUBHUTyaJILHBIC)
KOHCYJIbTaIllu1
4.| Texymmii KOHTPOJIb, Aymutopus Ne 209C
MIPOMEKYTOYHAS
aTTecTaIus
5.| CamocrosTenbHas Kabunert nis camoctosrensHoit padoter 208C, 204C, 205C
paborta OCHAILIECHHBIA KOMITBIOTEPHON TEXHUKOUN C BO3MOKHOCTBIO

MOAKIIIOUEHUs K ceTH «MHTepHeT», MPOrpaMMOil SKpaHHOTO
YBEJIMYEHUS U 00ECTIEYEHHBIN JOCTYIOM B 3JIEKTPOHHYIO
nH(}OPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

Peanuzarus [Ipoduns npeamnonaraer HaiMuue HEOOXOIUMOTO IS pean3allii JTaHHOK

y4eOHO! MPOrpaMMbl:

Jnis mpoBeieHrst 3aHATHH 10 TucHuIuInHe «ONTHKa» UMEeTCsl He00X0AuMasi MaTepHaIbHO-
TeXHHUYecKass 0asza, COOTBETCTBYIOIIAS JCUCTBYIOUIUM CAHUTAPHBIM M MPOTHBOIOKAPHBIM
npaBUIaM U HOpMaMm:
— CIeIMATU3UPOBAHHAS JICKIIMOHHAS ayTUTOpHUs (PU3HKO-TeXHUUecKoro dakynbrera (2001
C), ocHamieHHasi MyJIbTUMEIUHHBIM MMPOEKTOPOM, dKPaHOM, MHTEPAKTUBHOW JOCKOW, a TaKXke
npubopamMu U 000pyI0BaHUEM AJISl TOCTAHOBKU YYEOHBIX IEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB.
- CIIeIMATM3UPOBAHHAS ayTUTOPHS Ul TIPOBEICHHS JTAOOPaTOPHBIX paboT mo «OnTHKE
(312 C) dusuko-TexHuyecKoro GpaxynpTeTa, OCHAIIEHHAs KOMIUIEKCOM J1a00paTOpHBIX padoT.
JEKIIMOHHBIE ayJUTOPUHU TpeOyeMoil BMECTUMOCTH

JIEMOHCTPaIlMOHHbBIE SKCIIEPUMEHTHI IO ONTHKE

TTaKaThl TIO ONTHKE.
yueOHbIe KHUHO(PUIbMBI 110 ONTHKE.

IPOTPaMMBbI MOJICITUPOBAHHSI ITPOIIECCOB IO OTNTHKE

n1abopaTopuu s IPOBEACHUS T1a00paTOPHBIX PabOT

onucaHus J1abOpaTOPHBIX PadOT MO ONTHKE.

IPOTpaMMbl IPOTPAMMHUPOBAHHOTO KOHTPOJIS 3HAHHUH CTYIEHTOB (B TOM YHUCIIE TPOTPAMMHOE
oOecrnieyeHre JUCTAHIIMOHHOTO 00Y4YeHHUS).

auTepaTypa B OHONHMOTEKE YHHBEPCHUTETa, JOCTYH K BHEITHHM HH()OPMAIMOHHBIM
UCTOYHHKAM JIJISl CAMOCTOSITEIbHON paboThI CTYIEHTOB.
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