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1. Hean u3anayu u3y4eHUs JUCHHUILIHHBI
1.1 Heap AUCHUNIHHBI
JlaHHas TUCLUIUIMHA CTABUT CBOEH LIEJBIO N3Y4YEHHE 3aKOHOMEPHOCTEH M3IIydeHus,
MOTJIOIIEHUS U PACIPOCTPAHEHUs cBeTa, (HOPMUPOBAHKE MPEICTABICHUN O JIBOHCTBEHHOW MpHU-
polie cBeTa, MPOSBIIAIOIIEHCS YePE3 CBOMCTBA IEKTPOMArHUTHBIX BOJIH U KBAaHTOB DJIEKTPOMAr-
HUTHOTO TOJIT — )OTOHOB.

1.2 3agauyu ocBOeHMS AMCUHHUIIIMHBI

OcCHOBHBIE 3aJ]a4H JUCLHMIIJINHEI:

— chopMUpOBATh Y CTYJIEHTOB NPEJCTABICHUE O (U3MUECKON ONTHUKE KaK MaTeMaTHue-
CKOM 000O0IIIeHNH HAOIIOACHUH, MPAKTUUYECKOTO OMBITA U SKCIEPUMEHTOB, B KOTOPBIX MPOSIBIIS-
FOTCSI 3aKOHOMEPHOCTH U3JTyUeHUS;

— U3YYUTh IIPOLIECCHI OTPAKECHHU S, MOTJIOLIEHUS U PACIIPOCTPAHEHUS CBETA;

— W3YYUTh MPUHIMIIBI PAOOTHI ONTHYECKUX YCTPOUCTB;

— OCBOMUTH TEXHUKY ITPOBEACHUSI ONTUYECKUX U3MEPEHUN U UCCIICTOBAHUIA.

1.3 MecTo AMCHUIINHBI (MO1YJI51) B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jucuummna «Ontuka» sBiIsSeTcs KOMIIOHEHTOM OOIIero Kypca (PU3MKHM U BXOJIUT B Oa-
30BYI0 4aCTh MaTEeMAaTUYECKOTO M €CTECTBEHHOHAYYHOTro IHKJIA. HeoOXOAMMBIMU TPEAIIOCHLUI-
KaMU JJIsl YCTICIIHOTO OCBOCHHS Kypca SBIISICTCS Clieayrolee. B nukie MareMaTu4ecKuX JUCIIU-
IUTMH: 3HaHUE OCHOB JIMHEWHOM anreOpbl 1 MaTeMaTHYECKOTO aHAIN3a, YMEHUE AudQepeHInpo-
BaThb U UHTEIPUPOBATh, Pa3IOKUTh (QYHKIHMIO B psf Teilnopa, pemars npocreimue nupdepen-
LMaJIbHbIE YPaBHEHUS, BJIAJIETh JIEMEHTaMU BEKTOPHOI'O aHaJIM3a, BKJIIOYAs XOpollee MOHUMAa-
HUE UHTerpaibHbIX TeopeM Octporpasckoro-I'aycca u Ctokca.

B nukne obmepuznyeckux JUCUUIUIMH HEOOXO0AUMBIMU MPEANOCHIIKAMU SBIISIOTCS 3HA-
HUE OCHOB KJIACCHUYECKOW MEXaHUKH, MOJEKYISIPHOW (PU3MKH, SJIEKTPHUECTBA W MarHeTH3Ma,
AHAIIMTUYECKON T€OMETPHH.

B cBoto ouepenp, pazaensl kypca «ONTHKA» SBISIIOTCS OCHOBOM ISl U3y4YEHUs O0IIeTeX -
HUYECKUX Y MH)KEHEPHBIX AMCUUIUINH, TAKUX Kak «OCHOBBI aTOMHOU (pu3nkm», «OCHOBHI sifep-
HOM ¢u3ukn», «bropuznyeckre ocHOBHI KUBBIX cucteM (buodusnka)» u 1pyrux.

1.4 TlepeuyeHnnb NJIAHNUPYEMBbIX pe3y/abTATOB 00y4eHHS MO AUCHUIIUHE, COOTHECEH-
HBIX C IVIAHMPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJIbHONH NPOrPaMMBbI.

W3ydeHnue nanHoN yueOHOW AUCIMILTUHBI HAMIPaBlIeHO HAa (hOPMHUPOBaHKE Y 00yUaro-
muxcsa komnereruii: OITK-1.

NH- B pe3ynbTare nzydenus yueOHOU AUCIMITIIUHBI 00Y-
Ne | nmekc YarOIIHUECs JOKHBI
| comme Coneprxanue KOMIIETEH-
uuu (U e€ yacTu)
TEHLHU 3HATh YMETb BJIJIETh
u
1. | OIIK- | CriocoO6HOCTBIO UCTIONB- | 3aKOHBI M3MydeHus, | [lpume- [IpakTnueckumu
1 30BaTh B podeccro- MOTJIOLIEHUS, pac- | HATh O- | HaBbIKAMU pado-
HaJIbHOM JI€ATEIbHOCTH | IPOCTPAHEHHUS CBE- | JYYEHHBIE | ThI C OITHYE-
0a30BbIEC €CTECTBEHHOHA- | Ta M OMMCHIBAIOIUE | 3HAHUSA CKHMH yCTPOM-
YUHbIE 3HaHMsI, BKJIIOYasi | UX MaTeMaTuyde- JUIs pe- CTBaMH, oOpa-
3HAHUS O IPEAMETE U CKH€ COOTHOUIEHMS], | IIEHUS OOTKM TaHHBIX
00BEeKTax U3Y4YEHHUs, Me- | €AMHMIIBI U3Mepe- | dusuue- ONTUYECKUX U3-
TOJIaX UCCIeI0BaHus, HUS ONITUYECKUX CKHUX 3a- MEpEHMUI, BbI-
COBpPEMEHHBIX KOHIIETI- BEJIMYMH, IPUHIU- | Jad. MIOJIHEHUS pac-
LUSX, TOCTUKEHUSIX U bl pabOTHI ONITH- YETOB, PELICHUS




Ne
ACKC ConeprxaHue KOMIETEH-

Nn- B pesynbrare nzyuenusi yaeOHON IUCHUTUIHMHBI 00Y-

Jaromuecs JOJLKHBI

.11 N
Kkomme uuu (Mm e€ 4acTH)

TEHIU 3HATh

yMEThb

BJIaJCTH

BCHHBIX HAYK.

OI'paHUYCHUAX €CTECT- YCCKUX YCTpOﬁCTB

3aga4

2. CTpyKTYpa U coepKaHue JUCUMILIMHBI Kypca «OnTHka»

OO6mmiast TpyTI0EMKOCTh AUCITUIUIMHBI COCTABIISIET S 3a4eTHBIX equHull, 180 yacos, ux pacmnpene-

JIEHWE TI0 BUAaM paboT mpecTaBieHo B Tabmuue (01 cmyoenmos ODPO).

Bun yuebHoit paboThl Bcero Cemectpbl
4acoB (vacer)
2 -

KonrakTHasi paGora, B TOM 4ncJie: 100,3 100,3
AyIUTOpHBIE 3aHATHS (BCEro): 96 96
3aHATHA JEKIIMOHHOTO TUTIA 32 32 -
JlabopaTopHbIe 3aHATUSA - -
3aHATHS CEMUHAPCKOI0 TUIA (CEMUHAPBI, IPaKTHYe- 64 64 )
CKHE 3aHATHUS)
HNuast konTaKkTHasi padora: 43 4.3
KonTpons camocrostensHoi padotsl (KCP) 4 4
[Tpomesxyrounas arrecranus (UKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCI€: 43 43
KypcoBas pabora - -
[IpopaboTka y4eOHOTo (TeOpeTHIEeCKOro) MaTepraa 43 43 -
BrImonHeHne WHAMBUAYAIBHBIX 33JaHUH (TIOJITOTOB-
Ka COOOIEHUM, TPE3CHTALINN ) i i
Pedepar - -
[ToaroroBka K TeKymeMy KOHTPOIIIO - - -
Kontpois: 36,7 36,7
[ToaroroBka K SK3aMeHY 36,7 36,7
OO0mas TpyroeMKoCTh | 4ac. 180 180 -

B TOM YHCIIE KOHTAKTHAA | 4. o 1003

padora

3a4. e/l ) )

2.2 CTpyKTYypa AUCUMIIUHBI:

Pacnpenenenue Bu1oB yueOHON pabOThl M UX TPYAOEMKOCTH MO pa3jiesiaM JAUCIUIIINHBI.
Paznensl qucuuIuivHel, u3ydaemole B 4 cemectpe (012 cmydenmog OPO):

KonuuectBo uacos
Ne HaumenoBanwue pa3aenos (Tem) Beero Ayg:ggf ;{aa BHGZ};%P:)TTZPHM
J I13 JIP CPC
1 2 3 4 5 6 7
1.|[Ipenmert u 3a1aun PU3NIECKON OMTUKHU 6 2 4 - 2
2.|lTonsipu3anus cBera 18 6 12 - 6
3.|UnTepdepenmus ceera 18 6 12 - 6




KonnuectBo wacos
Ne HaumenoBanwue pa3aenos (Tem) AyRuTopHas BreayauropHas
Bcero pabota pabota
J I13 JIP CPC

4.|Indpakuus cBera 14 4 10 - 8
5.|I'eomerpuueckast onruka 12 2 10 - 8
6 | {ucnepcus cBeta 12 4 8 - 5
7 |KBanTOBas ONITUKA 8 4 4 - 4
8 |HenmuHueiinast onTuka 8 4 4 - 4

Hmozo no oucuuniune: 139 32 64 - 43

[Tpumeuanue: JI — nexkuum, 113 — npakTuyeckue 3ausatus / cemuHapsbl, JIP — mabopaTopHbie 3aHs-
tusi, CPC — camocTosTenbHast paboTa CTyIeHTa

2.3 ConeprxkaHue pa3iesioB THCIHHIIMHBI:
2.3.1 3auAaTHA JeKIIHOHHOI'0 THIIA

Ne

Haumenosanue
paznena

Coneprkanue pasnuena

dopma TeKylero
KOHTPOJIA

1

2

3

4

1.

IIpeamer u 3ana-
4y PU3NYECKOM
OITHKU

[Ipenmer u 3agaun GU3HUYECKON ONTUKH, €€
MECTO Cpeliu APYTrux PU3nYecKuX HayK.
DnekTpoMarouTHas npupoaa ceera. [llkana
3JIEKTPOMArHUTHHIX BOJIH. CTPYyKTYypa dJ1eK-
TPOMAarHUTHOM BOJHBL. [longpusanus siek-
TpOMarHuTHHIX BOJIH. Chepuieckue dek-
TPOMAarHUTHbIE BOJIHBI. [ lIOTHOCTH OTOKA
SHEPTHH U INIOTHOCTh UMITYJIbCA JIEKTPO-
MarHUTHBIX BOJIH.

OTBETHI HA KOHTPOJIb-
Hbie Borpockl (KB) /

BBIIOJIHEHUE MTPAKTH-

yeckux 3ananuii (I13)
| TectupoBanue (T)

[Tonspuzanus
cBeTa

OtpakeHue U NpeIoMIIEHHE IIEKTPOMAarHuT-
HBIX BOJIH Ha TPaHMIIE pa3Jelia ABYX JUDJIEK-
Tpudeckux cpel. opmyisl OpeHens st
OTPa)KEHHBIX U MPEIOMIIEHHBIX CBETOBBIX
BOJIH. 3akoH bprocrepa. [lonHoe BHyTpeHHEE
OTpakeHHe cBeTa. 3akoH Mamtoca. J[BoiiHoe
JIy4elpeIoMIICHHUE.

KB/II3/T

WnTepdepenius
cBeTa

Wntepdepennus ceera. Cyneprno3uuus Ko-
TePEHTHBIX 3JIEKTPOMAarHUTHBIX BOJIH. [lomy-
YeHue UHTepPepeHIMOHHOM KapTHHbI. VH-
TeppepeHIus 3IeKTPOMAarHUTHBIX BOJIH B
IUAIIeKTpudeckoi cpene. Ilonsatue o rosmo-
rpaduu.

KB/II3/T

Judpaxius cBeta

IIpunnun I'roirenca-Openens. Meron 308
Openens. Audpaxus Openens, Auppaxius
®paynrodepa. udpakiroHHas perneTka.

KB/II3/T

I'eomerpuyeckas
ONTHKA

['eomeTprueckas onTrKa Kak MpeaenbHbIA
ciy4ai BOJIHOBOM onTHKU. [locTpoenue
M300paKeHU B ONTHYECKUX CUCTEMaX.
Abepparun ontudeckux cucreM. [Ipocreii-
IM€ ONTHYECKUE MPHUOOPHI.

KB/TI3/T

Hucnepcus ceera

Ilornomienue u pacceiaHne CBCTAa B BCILICCTBE.

KB/TI3/T




Hucnepcus cBera.
7 |KBanToBas ontu- |TermaoBoe U3aydeHHE. 3aKOH TEIJIOBOTO U3- KB/II3/T
Ka nydenust Kupxroda. 3akoHbI U3ITydeHUs
yepHOro Tena. DoTornekTpudeckuit 3P QPexT.
KBanToBas nmpupoja csera. Jlasepsl.
8 |Henuueiinas on- |['eHepalius rapMOHUK, caMO()OKYCHPOBKa KB/II3/T
THUKA CBETa.

2.3.2 3aHATHSI CeMUHAPCKOr0 THIA
BapuanThl npaktrdeckux 3amanuii 6epyrcs u3 3amauynuka Mponos U. E. 3agaun no ob6miet du-
suke M.: BUHOM. Jlabopatopust 3uanuii, 2015

Haumenosanue
pasnuena

TeMarnka MpakTUYECKUX 3aHATHI
(cemuHApOB)

dopma TeKylero
KOHTPOJISI

2

3

4

1.Bxo1HO0# KOHTPOJIb 3HA-
HUU

NuauBuayanbHbIe 3aJaHUS IS KQXKAO0rO CTY-
JIeHTa

IIpoBepouyHast  KOH-
TpoJsibHas pabora

2.Ilonsapuzarus cBeTa

Meroapl TOJIy4eHHS MOJISPU30BAHHOTO CBE-
Ta. 3akoH bprocrepa, 3akoH Mamtoca. Cre-
TIeHb MOJISAPHU3AIUN CBETA

3anaum ans peuwieHus B ayautopuun: Ne 1.2.3,
1.2.6, 1.3.4, 1.3.5, Ha nom: Ne 1.2.9, 1.3.7 (§
1.1, . 1, ctp. 23, § 1.3, ctp. 26-27)

IIpoBepoyHast  KOH-
TPOJIbHAs pa0ora,
IIPOBEPKA JOMAIIIHE-
ro 3aJaHusl.

3.NuTepdepenius creta

Omnwitel @penens, onbiTel FOHTA. UHTEpDE-
pEeHIIUS B TOHKHUX TIJICHKAX.

3anaum s peweHus B ayautopun: Ne 2.1.1,
2.1.2, 2.1.6 (§ 2.1, crp. 32-33) Ha mom: Ne
2.1.5,2.1.7 (§ 2.1, ri.2, ctp. 33, ctp. 34)

IIpoBepoyHast  KOH-
TPOJIbHAs pa0ora,
IIPOBEPKA JOMAIIIHE-
ro 3aJaHusl.

4. lnpakuus cera

Hudpaxius Openenst, mudppakuus PpayH-
rodepa.

3amaun uig perneHust B ayauropun: Ne 2.3.1,
2.3.2(§ 2.3, ctp. 47-48) Ha nom: 2.3.3 (§ 2.3,
ctp. 48)

IIpoBepoyHass  KOH-
TPOJIbHAS pa0ora,
IIPOBEPKA JOMAIIIHE-
ro 3a/1aHMUs.

5.Jlucnepcus cBeta

3amaun uig perieHus: B ayauropun: Ne 2.4.1,
2.4.3 (§ 2.4, ctp. 51-53) Ha gom: Ne 2.4.7,
24.8(§ 2.4, ctp. 55)

ITpoBepouHast  KOH-
TpoiapHas  pabora,
MpOBEpKa JIOMaITHe-
To 3aJaHus.

7.KBauToBasg omnTUka

3amaun JUIs pemieHust B ayauropuu: § 5.1,

cTp. 86-91

ITpoBepouHast  KOH-
TpoiapHas  palora,
MpOBEpKa JIOMaITHe-
IO 33/1aHusl.

8. Henunelinas onTuka

3anaun ans peweHus B ayauropun:: Ne 3.1.1,
3.1.3 (§ 3.1, ctp. 59-61) Ha mom: Ne 3.1.8,
3.1.11 (§ 2.4, ctp. 62-61)

IIpoBepouHass  KOH-
TpoibHas  pabora,
IIPOBEPKA JOMAIIIHE-
r0 3a/1aHMUs.

9. UroroBast KOHTPOJIbHAS
pabora

NuauBuayanbHbIE 3aJaHUS 1JISI KQXKIOTO CTY-

JIeHTa

[IpoBepounass  KOH-
TpoJibHas paboTa.

2.3.3 JlabopaTopHbIe 3aHATHS.

JIaGopatopHble pabOThI HE TPETYCMOTPEHBI

2.3.4 TlpumMepHasi TEMATHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl - HE TpeayCMOTPEHBI
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2.4 TlepeyeHb Y4eOHO-METOAMYECKOT0 o0ecredeH sl VISl CAMOCTOSITeJIbHOIH PadoThI
o0yuawumuxcs mo gucuumiInae «OnTuka

[lepeueHp yueOHO-METOANYECKOTO OOECTIeUeHUs

Ne HaumenoBanue paznena N
JTUCIUTUIMHBI TIO BBITIOJTHEHUIO CAMOCTOSATEIHHOM paOOThI

1 |lpenmer u 3anauu pusndeckoid on- |1,  Onruka: nabopaTopHsblii npaktukyM. . 1/ Jo6po,
TUKHU Jronmuna ®enoposua, H. M. boraros, O. E. Mutuna; JI.

2 |[lonspusanus cBera ®. To6po, H. M. Boraros, O. E. Mutuna; M-Bo o06pa3o-

3 |Hnatepdepenius cpera BaHus u Hayku Poc. @enepanuu, Kybanckuii roc. yH-T. -

4 | [udpakuus cBera Kpacuonap: [KyOanckuit rocyapCcTBeHHBIH YHUBEPCH-

5 |['eomerpuueckas onTHka tet], 2012. - 94 c.: uin. - bubnuorp.: c. 93

6 |ducmepcus cBera 2. Hponos, U. E. BonHoBas ontuka. OCHOBHBIE 3aK0-

7 |KBanTOBas onTHKa HBI: yueOHOe rmocoOue 11t PU3NUECKHUX CIEUaTbHOCTEH

8 Henuraenas onTuka BY30B / I/IpOIIOB, N . E..-7-eu3n.— M. : BUHOM. Jla-

6opartopus 3Hanu#, 2010

3. JlanacGepr, I'.C. OnTuka [DnekTpoHHbBIN pecypc] :
yueb. mocobue — DIeKTpoH. gaH. — Mocksa : dusmar-
T, 2010. — 848 c. — Pexxum gocryna:
https://e.lanbook.com/book/2238

4. Tpodumosa T.U. Kypc pusuxu: yued. nocobue s
By3oB] / T.W. Tpodpumosa. — M.: Akanemus, 2010.

5. Hponos, U. E. 3agauun no obmieit pusuke : yueOHOE
nocobue / / U. E. Uponos ; U. E. Upoaos. - U3x. 8-¢,
ctep. - CIIO. [u ap.] : Jlans , 2004. - 416 c.

Y4eOHO-METONUYECKUE MaTepHallbl AJii CAMOCTOSITENFHOM pPadOThl OOYYAIOIIUXCS U3
YHUCJIa MHBAIHUJIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbs (OB3) mpenocraBisitoTcs
B (hopmax, alanTUPOBAHHBIX K OTPAaHUUYEHUSM UX 3[0POBBS U BOCIPUATHS HH(OPMALIUU:

Jnst muu ¢ HapyIIeHUsIMHA 3pEHHUS:

— B MeyaTHOU (hopMe YBETMUEHHBIM IIPUPTOM,
— B (popMe NIEKTPOHHOTO JOKYMEHTA,

— B ¢popMe ayauodaiina,
JUist un ¢ HapyIIeHUsIMH cyXa:
— B IIle4aTHOM (opme,

— B (hopMe IEKTPOHHOTrO JOKYMEHTA.
Jlnist a1 ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEJIBHOTO armapara:

— B IIe4aTHOM opme,

— B (popMe NIEKTPOHHOTO JOKYMEHTA,

— B opme aynnodaiina.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B nponecce nperunoaBanust JUCHUIIJIMHBI UCITOJIB3YHOTCA CICAYIOINUE MCTOIBI:

— JICKIIVH,
— OIpoc;
— JIOMAITHHE 33JaHus;

— UHAUBUAYAJIBHBIC ITPAKTUYCCKUC 3aJaHUs,

— TCCTUPOBAHUC,

— MyOJM4YHas 3amuTa 1a00paTOpHBIX padoT;

— KOHCYJIbTallun npeno;[aBaTeneﬁ;

— CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB (1/13yquI/Ie TCOPCTUUCCKOro Marcepuaia, MmoAro-
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TOBKa K JIJAOOPATOPHBIM 3aHSATHM, BBITIOJIHEHUE IOMAIIHUX paOdOT M UHIAMBUIYATbHBIX THIIOBBIX
pacueToB, MOArOTOBKA K OIIPOCY, TECTUPOBAHUIO U 3a4ETY).

JIeKUMOHHBIN MaTepuall CONPOBOXKAAECTCA W3JI0KEHHUEM pPE3YyJIbTaTOB COBPEMEHHBIX HC-
CJIENOBaHMM, I/I€ 3TO BO3MOYXKHO B COOTBETCTBHE C YPOBHEM 3HAHUN M NOJATOTOBKU CTYIEHTOB.
Tam, riae HeoOXOMMO, YKa3bIBAIOTCS aHAJIOTUU U JIEJIAIOTCS CChUIKM HA COOTBETCTBYIOILUE Pa3-
nenbl (PU3KUKH, B KOTOPBIX YKa3aHHBIC SIBIICHUS ONHMCHIBAIOTCS 00JI€e TOUHO U KOPPEKTHO.

Jlis mpoBeeHMsl JIEKLIMOHHBIX 3aHSATUH MOTYT MCIIOJIb30BaThCsl MyJIbTUMEIUMHbIE Cpe-
CTBa BOCIIPOM3BEACHMSI AKTUBHOI'O COIEPKUMOTO, MO3BOJISIIOILErO CIyHIAaTEN0 BOCHPUHUMATH
0COOEHHOCTH M3y4aeMOro MaTepualla, 3a4acTyl0 UIPAIOIIKe PELIAIONIYI0 POJb B MOHUMAHUU U
BOCIIPHSITHH, a TaKke (HOPMUPOBAHUU NPOPECCHOHATBHBIX KOMIETeHIMNA. D PeKTHBHOE 00Cy-
AKJIEHUE CII0KHBIX M TUCKYCCUOHHBIX BOIIPOCOB U IIPOOIIEM.

Marepuan JeKIUi U CEeMUHAPOB BO BpeMsi OOYUYSHHSI 3aKpPEIUIIETCS ¢ IOMOIIBIO MOJEIH -
pOBaHus, B IPOIEcCe KOTOPOTO CTYAEHThI PACCUUTHIBAIOT AIEKTPUUECKHE U MAarHUTHBIE MOJIS B
IIPOCTBIX TE€OMETPUSX.

Bce cemuHapckue 3aHATHS NIPOBOJAATCS B MHTepakTUBHOU ¢opme. [loMmumo cemuHapos,
CYLIECTBYET CUCTEMa CEMECTPOBBIX 3aJaHUI, B KOTOPOU KaXKJblil CTYIEHT 3a CEMECTP AOKEH
camocTosTenbHO pemnTh 40 3a1a4d. 3agaHue caaercs B opme Oecesibl ¢ MpernoaaBaresieM B cie-
LUAJILHO OTBEJICHHOE BpeMs (IIpUEM 3ajaHui).

[Ipu peanuzanuu yue6HOU pabOTHI IO OCBOCHUIO JTUCHUIUIMHBI «ONTHKa» UCIIOJIb3YIOTCS
COBpPEMEHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH:

-0ecena, AMCKYCCHsI, MO3TOBOM IITYPM;

- TH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH;

- MCCIIEI0BATENIbCKUE METO/IbI B 00YUEHUY;

- mpobaeMHoe 00y4YeHHe.

Ha nexuuu BeiHOCHTCS 0KOJI0 80 % MaTepuana M3J10)KEHHOTO B IPOrpaMMe TUCIUILINHBI.
OcranpHas 4acTh Marepuajlia BBIHOCSTCS U CaMOCTOSITEIbHOTO M3ydeHHs. B KoOHIle Kaxioro
JIEKIIMOHHOI'O 3aHATUS OakajaBpaM IpeAJararoTcsi AJIs BBIOJIHEHUS TBOPUECKUE M MCCIIEe0Ba-
TEJNBbCKHE 33/IaHUs, YIIIYOJSIONINE W PACHIMPSIONINE JIEKIIMOHHBIA MaTepra, pa3BUBAIOIINE UH-
HOBALIMOHHOE MBIIIJICHHE, a TAaKXKe YMEHHE paboTaTh ¢ MPHUBJICYEHUEM COBPEMEHHBIX HH(pOpMa-
[IUOHHBIX TEXHOJIOTHI. BBITIONIHEHNE 2TUX 3aJaHuil 00CYKIAIOTCSl Ha CIEAYIOMICH JICKIIUUA WU
CEMHHAPCKOM 3aHATHH.

Ha npaxTuueckux (CEeMHMHApCKUX) 3aHATHSX pacCMaTpUBAIOTCS OCHOBBI TEOPUH, TpeOyro-
M€ CIIOKHBIX MaTeMAaTUYECKUX BBIKJIAJIOK, Pa3InYHbIe METO/bl PEIIeHUs 3a/1a4, Haubosee Tu-
MMYHbIE U TBOPYECKHE 3aAauu. J{Js 3aKperuieHnst Marepuaia, paccMaTpUBaeMOro Ha CEeMUHapax,
OakayaBpbl MOTYyYalOT JOMAIIHUE 33JaHHUs B BUJE psjia 33Ja4 U3 COOTBETCTBYIOUIMX 3aJauHU-
KOB.

CamocTosTenbHas padoTa 1o JUCIUIUIMHE BKIIOYAET:

- CaMOIOJIFOTOBKY K Y4EOHBIM 3aHATHM 10 KOHCIIEKTaM U y4eOHOH JIUTepaType;

- BBINIOJIHEHUE JJOMAIIIHUX 33/1aHuH (pelleHne TUMOBBIX 3a1a4 1o onTuke). ConpoBoXkIeHNe

CaMOCTOSITENTbHON pabOThl CTYICHTOB TAK)K€ OPTaHU30BaHO B CIIEAYIO-

X popmax:

— YCBOEHHE, JIOTIOJIHEHNE U BHUKaHHUE B pa30MpaeMble pa3/ienbl AUCHUIUIMHBI IPH TTOMO-
1M 3HAHUHA NOJy4aeMbIX MO0 CPEACTBAM H3YYEHHs] PEKOMEHyeMOMW JINTepaTypbl U OCYIIECTB-
JII€EMOE TIyTE€M MOATOTOBKHM MHIUBUAYAJIBHBIX JTOKJIAJI0B;

— KOHCYJIbTAIlu1, OPIraHU30BaHHbIE JIS1 Pa3bsCHEHHS MPOOIEMHBIX MOMEHTOB IPU CaMo-
CTOSITENIFHOM HM3YYEHUH TE€X WM UHBIX aCMIEKTOB pa3zesioB yCBaUBaeMOil HH(YOpPMAaIUN B AUCIH-
TUTHHE.

OcHoBHbIe 00pa3oBaTeIbHbIE TEXHOJIOTHUH, UCIIOb3yeMbIE B y4EOHOM IpOIIecCe:

— JIEKIIH C TPOOJIEMHBIM U3JI0KEHUEM;

— 00CyX/IeHHe CIIOKHBIX M JIUCKYCCHOHHBIX BOMPOCOB U MPOOJIEM M pa3pelieHue Mpo-
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onem;

— KOMIIBIOTEPHBIE 3aHTHS B PEKUMAaX B3aUMOJICHCTBUS «IIPEMIOIABATEND — CTYACHT», «CTYy-
JICHT — MIPETI0/1aBaTEIby, «CTYIEHT — CTYICHT;

— TEXHOJIOTHH CMEIIAaHHOTO O0yUYCHHUS: TUCTAHIIMOHHBIC 3a/IaHUS U YIIPAXKHEHUS, COCTaBIIC-
HUE TJI0CCapUEB TEPMHUHOB U OTpeIesieHH, rpymnoBbie MeTo bl Wiki, HHTepHEeT-TEeCTHPOBAHKE U
AHKETHPOBAHHUE.

NutepakTuBHbIE 00pa30BaTEIbHbBIE TEXHOJIOTUH, HCIIOIb3yEMbIE B Ay IUTOPHBIX 3aHATUSX:

— TEXHOJIOTHSI PA3BUTHUSI KPUTUUECKOTO MBIIIUICHHUS;

— JIGKITUH C POOJIEMHBIM U3JI0KEHUEM;

— W3YYEHHE U 3aKpeIuieHHe HOBOro MaTepuaia (KCIoyib30BaHUe Bompoco, CokpaTuye-
CKHI THAJIOT);

— 00CYXJI€HUE CIIOKHBIX U JHUCKYCCHOHHBIX BOMPOCOB W MpoOiieM («3aiiMU MO3HIIUIO
(1Kana MHEHU)», IPOCKTUBHBIC TEXHUKH, «OIUH — BIBOEM — BCE BMeCTe», «CMEHU MO3ULIUION,
«Jluckyccust B CTHIIE TEJICBU3HOHHOTO TOK-IIOY», 1e0aThl, CHMIIO3UYM);

— pa3zpemienue npoodiem («llepeBo peleHuin», «Mo3roBoi TypM», «AHAINU3 Ka3yCOBY);

— TBOPYECKUE 3a]aHNUS;

— paboTa B MaJlbIX TPYIIax;

— T€XHOJIOTHUSI KOMIIBIOTEPHOT0 MOJEIMPOBAHMS YUCICHHBIX PACUETOB.

[IpoBenenue Bcex 3aHATHIA 1a0OPAaTOPHOTO MPAKTUKyMa MPETyCMOTPEHO B Kilacce CHAO-
KEHHOM BCEM HEOOXOIUMBIM 000pYHIOBaHHUEM M KOMIIbIOTEpaMu s 3((HEKTHBHOTO BEHITIOIHE-
HUS COOTBETCTBYIOIIUX JIAOOPATOPHBIX padoT.

[To utoram BBIMOJIHEHUSI KaXIOW JaOOPATOpHON PabOTHI CTYIEHT MPEIOCTaBIsET U 3a-
HIUIIAeT pa3paboTaHHYIO MPOrpaMMy YMCIEHHOTO MOJICIHPOBAHUS U pacueTra, mpuyeM B Oeceze
C IperojaaBaresieM J0KEH MPOJIEMOHCTPUPOBATh 3HAHUE KaK TEOPETUYECKOI0 U IKCIEPUMEH-
TaJbHOrO0 MaTepuasa, OTHOCAUIErocs K padoTe, Tak U HeOOXOIUMBIX A MPAKTHUYECKON peau-
3a0uu pabOThl KOMITBIOTEPHBIX TexHoJorui. [locnme 3ammThl 1abopaTtopHOW pabOTHI CTYACHT
00s13aH MPEIOCTaBUTh OTKOPPEKTHUPOBAHHYIO U ONTUMU3UPOBAHHYIO MPOTPAMMHYIO Pa3padoTKy
B (hopMaTe UCTOIH30BAHHONW KOMIIBIOTEPHON CHCTEMBI.

JononuurenbHas Gopma KOHTpos 3(h(PEeKTUBHOCTH YCBOSHHS MarepHalia u MpuoOpere-
HUS TPAKTHYECKUX HABBIKOB 3aKJIIOYAETCS B OTKPBHITONM MHTEPAKTUBHOM 3aluTe J1ab0paTOpHOM
paboThl HA YCTHOM BBICTYIIJICHUH TIEpe]] ayAUTOPHEH COKYPCHUKOB.

ConpoBoXkJIeHUE CAMOCTOSATETHHON padOThI CTYIEHTOB TAK)KE OPraHU30BAHO B CIIEIYIOIINX
dhopmax:

— YCBOEHUE, JOTOJTHEHNE U BHUKAHUE B pa3OrpaeMble pa3aelibl JUCIUIUTHHBI TPU TTOMOIIN
3HAHUH MOTYYaeMBbIX MO CPECTBAM HU3YYCHHUS] PEKOMEHIYEMOU JTUTEPaTyphl U MTyTEM MOATOTOB-
KM JIOKJIaJIOB;

— KOHCYJIbTAIlMU, OPTaHW30BaHHBIC JIJISi PA3bSICHEHHS MPOOJIEMHBIX MOMEHTOB MPHU CaMO-
CTOATEIHHOM M3YUYEHHH TE€X WJIM HHBIX aCTEKTOB Pa3/esioB yCBauBaeMoOi HHPOPMAIIIH B AUCIIH-
TIJTUHE.

JIist U1 ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI MPEAYCMOTpPEHA OpraHU3aIus
KOHCYJbTAIIUH C UCIOJIb30BAHUEM AJIEKTPOHHOU MOYTHI.

4. OueHoYHbIE CPeACTBA /sl TEKYIIEro KOHTPOJIS yCIeBAeMOCTH H MPOMEKYTOUYHOI
aTrecTaluu

@OHJ OLEHOYHBIX CPEACTB AUCLUUILUIMHBI COCTOUT M3 CPEICTB BXOJHOI'O KOHTPOJIS 3Ha-
HUM (TI0 paHee W3YyYCHHBIM AWCITUIUTMHAM), TEKYIIETO KOHTPOJIS BBITIOJIHEHHS 3aJaHuil (CM.
CIHUCOK MPAaKTHYECKUX paboT), CPEACTB AJIs MPOMEKYTOYHOU (TECThI) U UTOTOBOM aTTECTAIUU
(’x3ameHa):

OLieHKa yClieBaeMOCTH OCYILECTBIISECTCS M0 PE3yJIbTaTaM:

- CaMOCTOSTEIBLHOTO BBITIOJIHEHUS JoMantaux 3ajganuii u JICP;
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- YCTHOI'O OIIPOCa BO BPEMsI CEMUHAPCKUX 3aHATUH;

- Ka4eCTBa BBIIIOJIHEHHOTO HHIUBUAYAJIBHOIO CEMECTPOBOIO 3aJaHMs U YCTHOTO OIpoca
IIpYU €ro 3alluTE;

- paboTBI CTYJIEHTA BO BPEMs KOJUIOKBUYMA;

- KOHTPOJIbHBIX pabOoT M KPaTKOBPEMEHHBIX (DPOHTANBHBIX TECTOB;

- OTBETa Ha HK3aMeHe (I BbIABICHMS 3HAHUS U MOHUMAHUS TEOPETUYECKOr0 MaTepuana
JTUCHUTIITUHBI ).

TEKYIMI KOHTPOJIb: COCTABJIEHHE M 3alllUTa OTYETA IO BBINOJIHAEMBIM JIAOOPATOPHBIM
paboTaM MpakTHKyMa; MPOBEPKAa CAaMOCTOSTENBHO BBIMOJHEHHBIX 3amaHuil. OTBETH Ha KOH-
TPOJIbHBIE U IOTNIOJIHUTEIbHBIE BOIIPOCHI 110 COOTBETCTBYIOIIMM pa3JesiaM JUCLUILINHBI.

UTOTOBBIN KOHTPOJIb: 3a4€ET, IK3aMEH.

4.1 ®oHJ OLIEHOYHBIX CPEACTB /JI5 NPOBeeHHs TeKYLlell aTTecTaluu
KonTpoabHbie BOpocsl 0 y4eOHoii mporpamme
1. B uem 3akioyaetcs 3aKOH MPEJIOMIICHUS cBeTa?
2. Ot yero 3aBUCHT BEIMYMHA KaXYIIETOCS TOJHIATHS IPEIMETa, pACCMAaTPUBAEMOTO Yepe3
CTEKI0?
Uto Ha3bpIBaeTCA MPEEIbHBIM YTIIOM MTOJIHOTO BHYTPEHHETO OTPaKEHUS?
Kak 3aBucHT nokaszarens npeioMIIeHHs pacTBOpa OT KOHIIEHTpaluu?
Kak yctpoena 3purenbHas Tpyoa?
Urto Ha3bIBaeTCs yBEIUYECHUEM ONTHUECKON TPyObI?
UTto Ha3bIBaeTCS MOJIEM 3pEHUS TPYObI?
UYem otnuuaercs 3putenbHas Tpyoda Kersepa ot TpyOs! ["anumnes?
UYro takoe anepTypHas auadparma?
0. YUro Takoe uncioBas arneprypa?
11. B yem 3akiro4aercs yCIOBHE CHHYCOB?
12. Yewm oTnmyaetcs armoxpomar ot axpomara’?
13. KakoBo yCTpOICTBO OKYISIPHOIO MUKpoMeTpa?
14. B 4em coCTOUT siBJIeHUE UHTEPPEPECHIINH CBETa?
15. aiite onpenenenue uHTEpepeHny.
16. Kakue BOJHBI Ha3bIBAIOTCA KOTepeHTHBIMU? Kak (hopMynupyroTCs yCIOBHsI KOT€PEHTHOCTH
JIBYX BOJIH.
17. Kak BpIUMCIsAETCS CyMMapHasi HHTEHCUBHOCTh TPU HAJIOKEHHUH JIBYX MOHOXPOMATHYECKHX
BOJTH OJIMHAKOBOW YaCTOTHI, MOJIIPU30BAaHHBIX B OJTHON TNTIOCKOCTH?
18. Tlpu KakuX YCIIOBHSX BO3HHKAIOT U KaK PACCUUTHIBAIOTCS MIN M MaX MHTEHCHBHOCTHU TPH
UHTEpPEpEeHIIUH ABYX BOJIH?
19. TMoctpoiite xon mydeii B cxeme FOHra, paccuntaTh pa3HOCTh X0/ JIyuei W MUPUHY WHTEP-
(hepeHITMOHHOM MOJIOCHI.
20. IocrpoiiTe X0 mydeii B Ounpuzme Openenst, BbiBenuTe GOpMYITBI 1Tl pacdeTa IHUPUHBI HH-
TeppepEeHLNOHHON MOJIOCH 1 MAKCUMAJILHOTO YMCIIa HHTEP(PEPEHIIMOHHBIX MOJIOC.
21. [lpuBeauTe ONTUYECKYIO CXeMy MHTEepepoMeTpa MaiKkebCOH, 00bSICHUTE PUHIIHIT €r0
JIEACTBUA.
22. JIns 9ero UCIob3yrTCcs HHTephEepOMETPhI?
23. B yem 3akimovaercs npuHIHMI [ foiirenca - @penens?
24. Yem omiimuaetcs qudpakiuu Openens ot qudpaknun Opayrrodepa’?
25. Kak gopmynupyeTcs ycioBre BOSHUKHOBEHHSI MAKCHMYMOB U MHHUMYMOB TIPH TU(PPaKIIIU
cBeTa Ha 1menu?
26. Kak BousieT mupuHa menu Ha UG pakiinoHHY0 KapTUHy?
27. Kak moCTpoHuTh BEKTOPHYIO AMAarpaMMy JUIsl OTIPEICICHUN aMIUTHTY/IbI KOJeOaHH B CiTydae
nudpakuy ot mienu?

B ©O©oo~No kW
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28. Yro mpenctaBisieT coO0N AUQPAKIIMOHHAS PEIIeTKa, AaTh ONpE/IeICHNEe NapaMeTpoB, Xa-
paKkTepu3yImuX IUPPaKIMOHHYIO pemeTKy? (TMOCTOsHHAs, TEPHOJ, pa3pelraromnias Ccrocob-
HOCTB, YITIOBas ¥ JIMHEHHAS AUCTIEPCHUS).

29. Kak BeIrIsAuT qudpakioHHas KapTHHA pu qudpakinuu Ha pemeTtke? JaTh KadyecTBeHHOE
1 KOJIMYECTBEHHOE OMHCaHUE.

30. Kakast cBs3b cymiecTByeT MeXAy Audpakiueit u narepepeHnneii?

31. Kaxoii cBeT Ha3bIBaeTCs TIIOCKOMOSPU30BAHHBIM?

32. B 4ém cocTouT sBJIEHNE TBOMHOTO JTy4YerpeIOMIIeHUsS?

33. Uto Takoe onTH4ecKas och?

34. Kakue rmioCcKOCTH B KpUCTaJLJIE Ha3bIBAIOT TJIABHBIMU?

35. [loueMy HHTEHCUBHOCTb CBETA ITPOIOPLMOHAIbHA KBAApaTy aMILIUTYAbl BekTopa E ?

36. Kak dopmynupyercst 3akon bprocrepa?

37. Kakue cyIecTByIOT criocoObl TOTY4YEHUS MIIOCKONOISPU30BAaHHOTO CBETa?

38. Kaxue BeriecTBa Ha3bIBatOTCS ONTHYECKU AKTUBHBIMU?

39. Uem oTiIM9aeTCs SJUTMITUYECKH MOJIIPU30BaHHBIN CBET OT JIMHEHHO MOJISIPU30BAHHOTO?

40. Kak usrotasnuBaercs npu3Ma Hukoms u B yeM 3akiro4aeTcst IpUHLUI ee paboThl?

41. Kakue MaTeprabl IPUMEHSIOTCS JIs1 H3TOTOBJICHUS MOJIIPOUIOB?

42. Kakue KpuCTauIbl HAa3bIBAIOTCS TIOJI0KHUTEIBHBIMH, 8 KAKHE — OTPUIATEIIHbHBIMU?

43. Yem oTIMYAETCs CIIEKTPAJIbHAS CBETUMOCTD T€Ja OT HHTETPATbHOMN ?

44. Yto Ha3biBaeTCs KOAPPHUIIMEHTOM MOTIIOLICHHUS Tena?

45. Kakoe Teso Ha3bIBaeTCs a0COIIOTHO YEPHBIM M KaKOE CephIM?

46. B uem cyTtb 3akoHa Kupxroda?

47. NznoxwuTe nepBblil ¥ BTOpoil 3aKoHbl BuHa.

48. Kax ¢popmymnupyercs 3akoH Credana—bobiiMana st abCOTOTHO YEPHOTO U CEPOTO Te?
49. Tlpusenute hopmyny [Inanka, OMUCHBAIONIYIO U3TYICHHE A0COIIOTHO YEPHOTO Tea.

50. Kakwue 3aK0HBI MOTYT OBITH TIOJIOKEHBI B OCHOBY OECKOHTAKTHOTO M3MEPEHUS TEMIIEPATyPhI
Ten?

51. Yto Takoe sipkocTh Tena? Kak cBs3aHbl IPKOCTh U CBETUMOCTD?

52. Kaxue Tena Ha3piBaroTcs tambepToBckuMu? Kak 3Byunt 3akoH JlamGepra?

53. B uém 3akiovaercs siBieHue BHyTpeHHETo (oTorddexra? B kakux (oTONprHeMHHUKAX OHO
UCTIOJB3yeTCH.

54. B yem 3akitouaeTcs sBJICHHE BEHTWILHOTO (hoTodPdekra?

55. KakoBa cyTb 3ak0oHOB (poTorddexTa?

56. Kax popmynupyercs ypaBHeHue DiHIITeiHA 17151 hoToddexra?

57. Yrto HazpIiBaeTcs pabOTOM BRIXO/A AJIEKTPOHA U3 MeTasuia?

58. 13 kakux y4acTKOB COCTOUT BOJIbTAMIICPHAS XapAKTEPUCTHKA BAKYYMHOTO (OoTOdIeMeHTa?
59. Uto moHMMAFOT IO KpacHOU TpaHuIei pororddexra?

60. UTro moHMMAIOT IO TEPMUHOM 3a/IepKUBAIOIIee HAIPsDKEHHE?

4.2 ®oHJ OLIEHOYHBIX CPeCTB /IUIsl IPOBeAeHUs] TPOMEKYTOYHOI aTTecTallNU
4.2.1 Bonipochbl, BBIHOCHMBbIE HA IK3aMeH M0 AUCHUIINHEe «OnTHKa» /15 HAaNpaBJIeHUs
noaroroBku: 03.03.03 Paguodusnka

1. DnexTpomarHuTHas NpUPOJA CBETA, ypaBHEHUsI MakcBea.
2. BonnoBoe ypaBuenue. [1nockas u chepuueckas Bonssl. [Ipencrapienne BOJH B KOMIUIEKC-
HOM (opme.
3. IInotHocTh MoTOKa SHepruu. Bextop YMmosa-Iloiitinara. MHTeHCHBHOCTH cBeTa. CBETOBOM
BEKTOP.
4. Dnnaunrtuyeckas, KpyroBas U JIMHEHHas MOJspU3aliys TapMOHUYecKuX BosiH. CTeneHb moss-
pu3aLuu.
5. Tlonspusanus cBeTa Npu OTpaskeHUH Mpu npenomieHun. @opmyna Openens.

11



6. 3axon bprocrepa.

7. PacmpocTtpaHeHHe cBeTa B aHU30TPOITHBIX cpefax. llomspusamus npy ABOMHOM JTydenpe-
nomiienuu. [Ipusma Hukons. [Ipusma Bomnactona.

8. Dmurconn nydeBbIX cKopocTeil. /[ByocHbIe U OJJHOOCHBIE KPUCTAILIIBI.

9. 3akon Maroca.

10. IInacTuHKa B 4eTBEPTH JIIMHBI BOJIHBI, [10JI BOJIHBI, B BOJIHY. MIHTepdepeH1us moisipu30BaH-
HBIX BOJIH.

11. Ananu3 >JIIMOTHYECKHU, IMHEHHO U UPKYIISAPHO - MOJIIPU30BAHHOTO CBETA.

12. BpaieHue miocKOCTH MOJIIPH3AIHH.

13. HickyccTBeHHAs: aHU30TPOITHS.

14. OcHoBHBIE TOHATUS (POTOMETPHH.

15. CooTHomIeHUS MEXKTy SHEPTETUYECKIMH U CBETOBBIMHU XapaKTEPUCTUKAMH U3ITyUCHUSI.
16. MuTepdepennys cBeTa, HHTEHCUBHOCTD IIPU CYNEPIIO3ULIUH JBYX MOHOXPOMATHYECKHX
BOJIH.

17. BpemeHHas U IpOCTPaHCTBEHHAsI KOTEPEHTHOCTh cBeTa. Mi3MepeHue KOrepeHTHOCTH.

18. JIsynyueBas untepdepenius, onsT FOura. uprna naTepdhepeHIIMOHHOM MOIOCH

19. Knaccnueckue uHTEppepeHINOHHBIC cxeMbl bunpuizma ®penens. 3epkana Openens

20. narepdepennus B TOHKHUX IuieHKax. [lomockl paBHoii TonmumHbl. [1010Ck paBHOTO HAKJIOHA.
Konbia HerotoHa.

21. NutepdepomeTprl: MaiikenscoHa, JIunauka, PoxaecTBeHCKOTO.

22. MHuoromnyueBas uaTepdepenmus, uarepdepomerp @adpu-Ilepo.

23. Nudpakuus ceera. [Ipunnun ['roiirenca-dpenens.

24. 3oubl @penens. [Toctpoenne AudpakIMOHHBIX KAPTHH TPaPUUECKIM CIIOCOOOM.

25. ludpakuus @penenst Ha KPYrJioM OTBEPCTHH, HA TUCKE, HAa Kpato nmonymiockoctu. Crupalb
Kosro.

26. 30HHAas MJIACTHHKA.

27. Iudpakuus OpayHrodepa Ha MIEH.

28. IlpsmoyronbHas aMILTUTyJHas TU(paKIMOHHAS PelIeTKa.

29. OtpaxarenpHas penieTka, Tudpakius 0eJ0ro cBeTa Ha PeIeTKe, CIIeKTPaIbHbIA aHAIN3.
30. dudpakuus Ha TPEXMEPHBIX MEPHOANIECKUX CTPYKTypaxX. CTPYKTYpHBII PEHTT€HOBCKUI
aHau3.

31. T'eomeTpuyeckast ONTHKA KaK MPEeNbHBIN CITydail BOJTHOBOM ONTHKH

32. 3aKOHBI OTPAKEHHS U IPETIOMIICHHS, SIBJICHUE TIOJTHOTO BHYTPEHHETO OTPAYKEHHSL.

33. PacmipocTpaHeHue gy4ya B CBETOBOJIE.

34. IlenTpupoBaHHast onTUdeckas cucrema. [Ipenomiienue Ha cheprudeckoil MOBEPXHOCTH.
35. TlonepeuHoe ¥ yrioBoe yBeTUYEHUE, KapIMHAIbHbIE TOUKH U MJIOCKOCTH.

36. OnTrueckue cucreMsl. JIyma. Mukpockomn. Teneckorr.

37. .PacnpocTpoHeHMe CBeTa B M30TPOIHBIX TUIEKTPUKAX, (pa30Basi U IPyMNIOBasi CKOPOCTH.
38. ucniepcus cBera. Xox Iyueit B mpu3Me.

39. DnexTpoHHas Teopus aucnepcun. HopmanbHas aucnepeus.

40. AHOMaInbHAs TUCTIEPCHSL.

41. Tlornomenue cBeta. 3akoH byrepa.

42. TemnoBoe nzny4yenue. 3akon Kuproda. ®opmyna Penes-/xunca.

43. ®opwmyna [Tnanka, 3akon Crepana-bonbiimMana, 3akoHsl Buna.

44, OCHOBHBIC MPEICTABIIEHUS KBAHTOBOM TeOpuH n3mydeHus ceera. Doroaddexr.

45. CrioHTaHHBIE U BBIHYK/ICHHBIE TT€PEX0/Ibl B KBAHTOBOW CHCTEME, MPUHIUIHATIbHAS CXeMa
na3epa. XapakTepUCTUKH HEKOTOPBIX Ja3epoB.

46. Henunelinble siBieHus B ontuke. ['enepanus rapmonuk. Camo(oKycrHpoBKa CBeTa.
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[Tpu sk3aMeHaIMOHHON (OpME TPOBEACHHUS IPOMEXKYTOUHOM aTTeCTAIlMH UCIIONIB3YeTCs

nATHOAIIbHASL CUCTEMA OLICHOK, onpeeneHHas «llonoxeHnem 00 3K3aMeHax U 3a4eTax».

Ouenka "5" ("oTiM4HO") BHICTABISETCS CTYJCHTY, OOHAPYKUBIIEMY BCECTOPOHHEE CHUCTE-
MaTHYECKOE 3HaHHE y4eOHO-IPOrpaMMHOI0 MaTepuasia, yMeH!ue CBOOOIHO BBHIIOIHSITH IPAKTHU-
YeCKHe 3aJ[aHus, OCBOMBILIEMY OCHOBHYIO JIMTEPATYPY U 3HAKOMOMY C JOIOJIHUTENbHOM JUTEpa-
Typoi, pekoMeH10BaHHOU ITporpaMMoil. "Onenka "5" ("oTinyHO") BBICTaBIISIETCA CTYIEHTaM,
YCBOUBUIMM B3aUMOCBSI3b OCHOBHBIX MOHATHH AUCHUIUIMHBI B MX 3HAUEHUM IS TpUOOpeTaeMoi
npodeccuu, MPoSBUBIIEMY TBOPUYECKHE CIOCOOHOCTH B TOHUMAHUH, U3JI0KEHUH U HCIIOIB30-
BaHUM Y4e€OHO-TIPOrPaMMHOI0 MaTepuala.

Ouenka "4" ("xoporno") BEICTaBISAECTCS CTYIECHTY, OOHAPYKHUBIIEMY ITOJTHOE 3HAHUE
y4eOHO-IPOrpaMMHOI0 MaTepUaa, yCIeIHO BbINOJIHUBIIEMY IPEAYCMOTPEHHBIE IPOrPaMMO
3aJ1a4M, YCBOUBILEMY OCHOBHYIO PEKOMEHI0BaHHYIO JuTepaTypy. Ouenka "4" ("xopomio") BbI-
CTaBJIsIeTCA CTYAEHTY, IOKa3aBIlIeMy CUCTEMaTHUECKUI XapaKkTep 3HaHUH 110 JUCLUIUIMHE U
CIIOCOOHOMY K UX CAaMOCTOSATEIBHOMY ITONOJHEHUIO U OOHOBJICHUIO B X0/1€ AaJbHEUIIeH yueOb
U IpOo(eCCHOHATBHOMN 1EATETbHOCTH.

Onenka "3" ("yn0BIE€TBOPUTENIBHO') BBICTABIISIETCS CTYACHTY, OOHAPYKUBIIEMY 3HaHUE
OCHOBHOTO Y4e€OHO-TIPOTPaMMHOTO MaTepHajia B 00beMe, He0OX0AUMOM JIsl TajbHEeUIIen yJe-
ObI U IIpeacTosIEeH paboThl IO NPOQeccuu, CIIPABIAIOIIEMYCS C BHIIOJHEHUEM 3a/1aHUl, ITpe-
JTyCMOTpEeHHBIX porpammoii. Onenka "3" ("'yaoBieTBOpUTENBHO'") BEICTABIIAETCS CTYEHTAM,
o0J1ajaroIuM HEOOXOJUMBIMH 3HaHUSAMH, HO JIOIYCTHBIINM HETOUHOCTH B OTBETE Ha SK3aMeHe
Y IIPU BBIIIOJHEHUH 3K3aMEHAIMOHHBIX 3aJIaHUM.

Ounenka ""2" ("HeyOBIETBOPUTEIBHO") BBICTABIIAETCS CTYCHTY, OOHAPYKHUBILLIEMY CYIIe-
CTBEHHbIE IIPOOEIIbI B 3HAHUSIX OCHOBHOT'O Y4€OHO-IIPOrpaMMHOI0 MaTepuasa, JOMyCTUBIIEMY
NPUHLIUIHATIbHBIE OIIMOKHU B BHIIIOJIHEHUH NIPEyCMOTPEHHBIX ITporpamMmoil 3ananuii. Kak npa-
BUJIO, o1leHKa "2" ("HEey10BIETBOPUTENBHO") CTABUTCS CTYIEHTaM, KOTOPbIE HE MOTYT IIPOJI0JI-
&KaTb 00y4eHHE WIN IPUCTYIHUThH K MPO(PECCUOHATIBHON 1EATEIbHOCTH 10 OKOHYAHUM By3a 0e3
JIOTIOJIHUTEIIBHBIX 3aHITHH 110 COOTBETCTBYIOLIEH JUCLMILIUHE.

OneHouHbIE CPECTBA /1JIs1 MHBAIMJIOB U JIUL C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 3/10pOBbS BbI-
OUparoTCs C y4eTOM MX HHIUBUIYAIBHBIX ICUXO(PH3NIECKUX 0COOCHHOCTEMH.

— MpU HEOOXOJMMOCTH MHBAIUAAM U JIUIAM C OrPaHHYEHHBIMH BO3MOKHOCTSIMU 3/10pOBBS Tpe-
JOCTaBJISIETCS TOTIOJIHUTEIBLHOE BpEMS JIJIsl IOATOTOBKU OTBETA HA IK3AMEHE;

— IpH NPOBEJICHUHU TPOLIEYPhI OLIECHUBAHUS PE3YJIbTATOB 00yUEHHs MHBAINIOB U JIUI] C OTpa-
HUYEHHBIMU BO3MOYKHOCTSMH 3/10POBbsS ITPEyCMATPUBAETCS UCIIOIb30BAaHNE TEXHUUECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3U C UX UHAUBUIYAJIbHBIMH OCOOEHHOCTSAMU;

— MpU HEOOXOMMOCTH JJIs1 00YHAIOIIUXCS C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbsI U UH-
BaJIM/I0B IIPOLIEAYPA OLICHUBAHUSI PE3YJIbTaTOB O0YUEHHUS 110 TUCLHUIUIMHE MOYKET MPOBOJIUTHCS B
HECKOJIBKO 3TaIloB.

[Ipouenypa oneHuBaHuUs pe3yIbTaTOB 00yUEHUsI MHBAIHU/IOB U JIUI C OTPaHUYEHHBIMU BO3MOXK-
HOCTSIMH 3/10pOBBS 110 TUCIUILIMHE (MOAYIIO) IpeaycMaTprBaeT IpeaocTaBlieHne nHpopMauu
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HUX 370POBbs U BOCIIPUATHUS HHPOPMALUH:

JUig U1l ¢ HapyILIEHUSIMU 3pEHUS:

— B II€4aTHOU (hopMe yBETUUEHHBIM IIPUPTOM,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyILIEHUsAMU ClIyXa:

— B IIe4aTHoOM opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JUji u11 ¢ HapyIIEeHUsIMM OIIOPHO-JBUTaTEIbHOTO anrapara:

— B IIe4aTHOU (opme,

— B (popMe ANEKTPOHHOTO JOKYMEHTA.
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JlaHHBII IEpeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTa 00ydaro-
LUXCS.

5. IlepedyeHb OCHOBHOI M 1OMOJTHUTEIHLHOI Y4eOHOI JIUTEPATYPbl, HEO0OX0IMMOH /1J151
OCBOEHUS TUCHMILINHBI (MOIYJIs1)

5.1 OcHoBHas IMTEpaTypa:
Onruka: nabopatopuslii mpaktukyM. Y. 1 / JIo6po, Jlrommuna @egoposna, H. M. boratog, O. E.
Mutuna; JI. @. JIobpo, H. M. boratos, O. E. Mutnna; M-Bo o0pa3oBanust u Hayku Poc. dene-
panuu, KyOanckutii roc. yH-T. - KpacHonap: [Kybanckuit rocynapctBenHbiii yausepeurer], 2012,
- 94 c.: un. - bubnwmorp.: c. 93
Hponos, U. E. BotnoBas ontuka. OCHOBHBIE 3aKOHBI: Y4eOHOE 1TocoOure il PU3HIEeCKUX
cneuuanbHoctelt By3oB / Mponos, U. E. . — 7-e u3g . — M. : BUHOM. JlaGoparopus 3HaHHIA,
2010
Jlanacoepr, I'.C. Ontuka [DneKTpoHHBIN pecypc] : yued. mocobue — DIeKTpoH. JaH. — Mock-
Ba : ®m3marnut, 2010. — 848 c. — Pexxum nocryma: https://e.lanbook.com/book/2238
Tpodumosa T.U. Kypc dusuku: yued. mocodbue [asst By3oB] / T.U. Tpodpumoa. — M.: Akaje-
mus, 2010.
Wponos, U. E. 3anaun no oOuieit pusuke : yaedbnoe nocodue / / U. E. Uponos ; U. E. Uponos. -
W3zn. 8-, crep. - CII6. [u ap.] : Jlans , 2004. - 416 c.

5.2 JlonoJiHUTEILHAS JINTEPATYpa:
CagenweB 1.B. Kypc o6meit puzuku. B 5-tu kuurax.Ku. 4. Ontuka. M.:Actpens.: 2002.- 256 c.
Tpodumona T.HU. CoopHUK 3a7a4 10 Kypcy PU3UKH C pelieHusIMu: y4ued. mocodue st By30B /
T.. Tpodumosna, 3.I". [1aBnoBa. — M.: Beicias mkomna, 2004.
Jlaunc6ep I'. C. OnTuka : yue6HOe mocoOue i CTyACHTOB (huM3HUecKux crell. By30B / JlaHm-
coepr, ['puropuii Camyunosud ; I'. C. JlanacOepr. - U3n. 6-¢, ctep. - M. : DUSMATIIUT , 2006.
-848 c.
CagenwveB U.B. Kypc obmeit ¢pusuku. B 5-tu kaurax. Ku.4. Ontuka.M.:Anpens. | 2002.
PemuzoB A.H. MeaunuHckas u Onosorudeckas Gu3nka : y4eOHUK 10 (U3UKE IS CTYICHTOB ME].
By30B / / Pemu3oB, Anekcanap Hukonaesuu., A. I'. Makcuna, A. 1. [Toranenko ; A. H. Pe- Mu308,
A.T. Makcuna, A. {. TToranenko -U3n. 4-e, mepepad. u gom. - M. : JIpoda , 2003.-559 c.
Kanureesckuii, H. 1. BomnoBast ontuka : yaebHOe mocodue /ist CTyIeHTOB By30B / / Kanurtees-
ckuit, Hukonait iBanoswuu. ; H. U. KanuteeBckuii. - U3na. 5-e, crep. - CII6. [u ap.] : Jlans , 2008.
- 466 c.
Wponos, U. E. BonHossle npoueccsl. OCHOBHBIE 3aKOHBI : [yueOHOe mocobue ans By30B] / /
Hponos, Urops Errennesuu. ; U. E. Uponos. - U3a. 2-e, gom. - M. : JlabopaTtopus ba3oBsix
3HaHUM : IOHI/IMEI[I/IACTAﬁﬂ , 2002. - 263 c. : : ni.

6. Ilepeyenn pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHHKALMOHHOI ceTn « AHTep-
HeT», He00XOAUMBIX /Il 0CBOEHUSI AU CUMILIMHBI (MOLYJIs1)
1. Onexrponnsie pecypcsl PI'BOY BO «KybaHnckuil rocynapcTBEHHbIH YHUBEPCUTET):
http://www.kubsu.ru/node/1145
2. NadopmarmonHast cucreMa «EiHOE OKHO ToCcTyTa K 00pa3oBaTeIbHBIM pecypcamy»:
http://window.edu.ru/window
3. ®enepanbHbI 00pa30BaTENBEHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

7. MeTtoanyeckue yKa3aHHs s 00y4AOMMXCS 110 OCBOEHUIO TUCIIUTLIMHBI
Ha camocrositensHyto paboTy cTyaeHToB, corinacHo TpeboBanusm ®I'OC BO mo Ha-
npasnernto 03.03.03 Paguodusuka (mpoduis: "Pannodusnueckue METOAbI MO 00IACTSIM MpPU-
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http://window.edu.ru/window
http://www.edu.ru/db/portal/sites/res_page.htm

MeHeHus (onodusnka)'"), orBoguTcs okoio 48 % BpeMeHU OT 00MIeH TPYAOEMKOCTH TUCITUILIN -
Hbl. CONIPOBOXK/IEHNE CAMOCTOSITEILHON PabOThI CTY/IEHTOB MOYET OBITh OPTraHW30BaHO B Clie-
nyromux Gopmax:

— COCTaBJICHUEM HMHJIMBHUAYaJIbHBIX IUIAHOB CAMOCTOSTEIBLHON PabOThI KaXKJI0ro U3 CTy-
JICHTOB C YKa3aHUEM TE€Mbl U BUJIOB 3aHATUH, (HOPM U CPOKOB IIPEICTABIICHHS PE3y/IbTaTOB;

— MPOBEICHUEM KOHCYIbTAIMK (MHAUBUIYAILHBIX WU TPYIIOBEIX), B TOM YHUCIIE C MPU-
MEHEHHEM JIUCTAHIIMOHHON Cpebl 00yUCHHUSI.

Kpurepuii onenku 3¢(HheKTUBHOCTH CaMOCTOSTEIBHONW PaOOTHI CTYIEHTOB (POPMHUPYETCSIB
X0/J1€ MPOMEKYTOYHOT'O KOHTPOJIS MPOIIECCa BHITTOJHCHUS 3aJaHUI U OCYIIECTBISIETCS Ha OC- HOBE
Pa3IMYHBIX CIIOCOOOB B3aMMO/ICHCTBUS.

B cooTBeTcTBHM C 3TUM IPHU MPOBEACHUH OTNIEPATUBHOTO KOHTPOJISI MOTYT MCIOJIb30BaTh-
Csl KOHTPOJIbHBIE BOIPOCHI KaK K BBITIOJNHSEMBIM paboTaM 1ab0paTOpHOTO MPAKTUKYMa, TaK U K
COOTBETCTBYIOIIMM pa3zeinaM JUCHUIUTHHBI «OTTHKAY.

KoHTpoIb MOXET OCYIIECTBISITBCS TaK)Ke IMOCPEICTBOM TECTUPOBAHHS CTYJIEHTOB IIO
OKOHYAHHWH M3YYCHHUS TeM y4eOHOUN AUCITUIUIHHBL.

[To uroraM BBIMOMHEHUS KaKIOW J1a0OpaTOpHOM pabOTHI CTYAEHT COCTaBIsieT MOAPOO-
HBIH OTYET, ONMUPAsICh HAa KOTOPBIM JODKEH B Oecesie ¢ MpernojiaBaresieM MpoAeMOHCTPUPOBATh
3HaHUE TCOPETUUYECKOTO U IKCIIEPUMEHTAIIBHOTO MaTepuaia, OTHocsmerocs Kk pabore. Ilpoepka
3HaHUM CTYJIEHTa OCHOBAaHA Ha KOHTPOJBHBIX U JOMOIHUTEIBHBIX BOIIPOCAX, KACAIOITUXCS COOT-
BETCTBYIOIIMX Pa3leliOB OCHOBHOM MUCIUILIMHBI «omTukay. [locne 3aBepiienus nmabopatopHoit
paboThI CTYIEHT MPEOCTABISET OTKOPPEKTUPOBAHHBIN B X0O/I€ 3aIlIUTHI OTYET O HEHl.

JomnonunurenbHas Gpopma KOHTpOJs 3)PEeKTUBHOCTH YCBOEHUSI MaTepuaiia u npuodpere-
HUS MPAKTUYCCKUX HABBIKOB 3aKJIFOYACTCS B OTKPHITOM MHTEPAKTUBHOM 3amuTe pabOTHl HA YCT-
HOM BBICTYIUICHUU TMEPe] ayAUTOPHEH COKYPCHUKOB. B 3TOM citydae 3amuTa mpoXOoAuT B PEKHU-
Me€ KpaTKOro JOKJIaja.

ConpoBoXKIEHIE CaMOCTOSTENILHOM PabOThI CTYJIEHTOB TAK)KE€ OPraHU30BAHO B CIICTYIOIINX
dhopmax:

— YCBOCHHE, JIONOJHEHUE U BHUKAHKUE B pa30upaeMble pa3aesbl JUCUUIIIMHBI IPU TOMO-
IIM 3HAHWH MOJy4aeMBIX MO CPEACTBAM HM3y4YEHHS PEKOMEHAYEMOW JHUTEpaTypbl U OCYIIECTB-
JsieMoe TIyTeM HanucaHus pedepaTuBHBIX padoT;

— KOHCYNbTAIlUU, OPTraHU30BaHHbIE JJI pa3bsICHEHUS MPOOIEMHBIX MOMEHTOB MPH CaMo-
CTOSITEJIBHOM M3YYECHHMH T€X WJIM MHBIX aCMEKTOB Pa3fIesIOB YCBaMBaeMO MH(OpMAIIUU B JUCITHU -
IUIMHE.

K cpencrBam obecrieuenus TuCHUTIIUHBI «ONTHKA» TAaK)KE OTHOCUTCS

— KOHTPOJIbHBIE BOTIPOCHI 10 pa3jiesiaM yueOHON TUCIUIUINHBL;

— HabOp TeM ISl JOTIOJIHUTENBHOTO UCCIIEIOBAHUS IO pa3zesiaM yueOHON AUCIUTIIHBL.

8. llepeyenb MHGPOPMANMOHHBIX TEXHOJOIMH, HCMOJIb3YeMbIX NPH OCYIIECTBJICHUH
o0pa3oBaTeIbHOr0 Tmpouecca mno aucuumiauHe (Moayuaw) IlepeueHr HeoOGX0AUMOrO
NPOrPaMMHOI0 o0ecre4eHust

1. Onepammonnas cucrema MS Windows.

2. UnrerpupoBanHoe opucuoe npunoxenne MS Office.

4. Ob6ecrieueHre HHPOPMALMOHHOM 6€30MaCHOCTU—AHTUBUPYC.

5. Cucrema nporpaMMHUpOBaHUS Ha S3bIKE BBICOKOTO YpoBHs VBA.

9. MaTepuajibHO-TeXHHYeCKasi 0a3a, HeoOXoaMMasi Jisl OCYILIEeCTBJIEHUs1 00pa3oBa-
TeJbHOI'0 MPOoLecca Mo JUCHHUIINHE (MOYJII0)

Peanuzarus [Ipoduns npeamnonaraeT Hamuyre HEOOXOIUMOTO JIJISl peann3alui TaHHOM
y4eOHOI MporpaMMmBbl:
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Jiis ipoBenieHust 3aHATUH 10 qucHuIuiHe «ONTHKa) UMeeTcs HeoOXoauMas MaTepuab-
HO-TEXHUYECKass 0a3a, COOTBETCTBYIOIIAs IEHCTBYIONIMM CaHHTAPHBIM M MPOTHBOIOXKAPHBIM
MpaBWJIaM U HOpMaM:

— CIeNUAM3UPOBAaHHAS JICKIIMOHHAS ayUTOpus (pu3HKo-TeXxHUYecKoro dakyiprera (2001
C), ocHalIeHHasi MYJIBTUMEIUUHBIM TPOCKTOPOM, SKPAaHOM, WHTCPAKTHUBHON JTOCKOH, a TaKXkKe
npudopaMu 1 000pyIOBaHUEM /IS TOCTAHOBKH Y4EOHBIX JEMOHCTPAIMOHHBIX SKCIIEPUMEHTOB.

- CIICUMAIM3UPOBAaHHAS ayJAUTOPUS Ul MPOBEICHHS JTA0OPaTOPHBIX padboT 1o «OnTuke»
(312 C) pusuko-rexunyeckoro GpaxkynpreTa, OCHAIICHHAS KOMILIEKCOM JJaOOpaTOPHBIX paboT.

JIEKIIMOHHBIE ayUTOPUH TPeOyeMOil BMECTUMOCTH

JEMOHCTPAIIMOHHBIC YIKCIICPUMEHTHI IO OTITHKE

TUTAKATHI 11O OTITHKE.

y4eOHbIC KHHO(DHIIBMBI TIO ONITHKE.

IPOTrpaMMBbI MOJICIIUPOBAHUS IIPOLIECCOB 110 ONTHKE

nabopaTopuu IS IPOBECHUS JIA0OPATOPHBIX PadoT

OINMHCAHUs JIA0OPATOPHBIX PAOOT MO ONTHUKE.

MIPOrPaMMBbI TIPOTPAMMHUPOBAHHOTO KOHTPOJIS 3HAHWKA CTYJCHTOB (B TOM YHCJIE MPOTPAMM-
HOe o0ecrieueHne AUCTAaHIIMOHHOTO 00y4eHNs).

auTeparypa B OMOJIMOTEKE YHUBEPCUTETA, TOCTYIT K BHEITHUM WH(POPMAIIMOHHBIM HCTOYHU-
KaM JIJIsl CAMOCTOSITEIIbHON paOOThI CTYICHTOB.
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