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1. Henn W 3agaum U3ydeHUsl JUCHUTTIMHBI
1.1 Heap AUCHUNIHHBI

JlaHHasT IUCIMILIMHA CTaBUT CBOCH IENIbI0 M3yYCHHE 3aKOHOMEPHOCTEH W3JIydeHUs,
MIOTJIONICHUS] M PACIIPOCTPAHEHUs CBeTa, (POpMUPOBaHUE MIPEJCTABICHUN O JIBOMCTBEHHOW MPUPOJIC
CBETa, MPOSBIISIONICHCS Yepe3 CBOWCTBA AJIEKTPOMArHUTHBIX BOJH M KBAHTOB 3JICKTPOMArHUTHOTO
1moJisi — (POTOHOB.

1.2 3amauu ocBOEHHS TUCHUILIUHDI

OcHoBHbIE 337241 AUCHUILIIUHBI:

— copMUpPOBaTh y CTYACHTOB IpEICTaBIeHHE O (PU3MYECKON ONTHKE KaK MAaTeMaTHYECKOM
00001IeHNN HAOIOICHUH, MPAKTUYECKOTO OMNbITa U JKCHEPUMEHTOB, B KOTOPBIX MPOSBISIOTCS
3aKOHOMEPHOCTH U3JTy4EHUS;

— U3y4YUTh MPOIECCHl OTPAKEHUs, OTJIONICHHS U PACIPOCTPAHEHUS CBETA;

— U3yYUTh NPUHIUIIEI paOOThl ONTHUYECKUX YCTPOMHCTB;

— OCBOUTH TEXHUKY MPOBEACHUS ONTHUECKUX U3MEPEHHUM U UCCIIETOBAHHM.

1.3 MecTo AucumMinHbI (MOYJis1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuunnmza «OnTHKay sBISETCS] KOMIIOHEHTOM OOLIero Kypca GU3UKU U BXOAUT B 0a30BYIO
YacTh MAaTEMaTHYeCKOTO W E€CTECTBEHHOHAyYHOro Hukia. HeoOXoAMMBIMU NpeanoChUIKAMU LIS
YCIEUIHOTO OCBOCHUS Kypca SBISIETCS ciedyrolee. B mukie MareMaTndecKuxX AMCHUILINH: 3HAHHUE
OCHOB JIMHEHHOW anreOpbl M MaTeMaTH4ecKoro aHajau3a, yMeHue aupQepeHuupoBath U
MHTErpUPOBATh, PazIokuTh pyHkuuio B psanx Teitnopa, pemars npocreiimme muddepeHnuanbHbIe
yYpaBHEHHMS, BJIaJAeTh OJIEMEHTAMH BEKTOPHOTO aHajiHM3a, BKIIOYas XOpollee IOHHUMaHHE
uHTerpaibHbIX TeopeM Octporpazackoro-I'aycca u Ctokca.

B ke oOmedu3nueckux TUCHUIUIMH HEOOXOAUMBIMU NPEANOCHUIKAMU SIBJISIOTCS 3HaHUE
OCHOB KJIaCCHUYECKOM MEXaHMKH, MOJEKYIIpHOH (HU3UKH, DOJIEKTpUUYECTBA W MAarHeTHU3Ma,
aHAJIMTUYECKON TeOMETPHUH.

B cBoio ouepens, pazzmensl Kypca «ONTHKa» SBISIOTCS OCHOBOM U M3Y4EHUS
OOIIETEXHUYECKUX M MHKEHEPHBIX TUCHMILIMH, TakuX Kak «OCHOBBI aTOMHOU (hu3ukm», «OCHOBBI
sanepHoi puzukm», «brnodusndecknue ocHOBbI XKUBBIX cucteM (buodusuka)» u npyrux.

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHs MO JUCHUILINHE «ONTHKaY,
COOTHECECHHBIX C IVIAHMPYEMbIMH Pe3y/IbTATAMH 0CBOCHHUS 00Pa30BaTEJIbHOM
NPOrpaMMblI

[Iponecc nzyuenus qucuuIuiMHbl «ONTHKA» HaMpaBlieH Ha popmupoBanue komnereHmii OK—7, OITK—
1.

No Wnnekc Conepxanue B pe3ynbrare uzyuenus yqueOHONU AMCHUTUIMHBI
. | KOMIET | KOMNeTeHIHIH (umm eé o0yuaromuecs JOJIKHBI
"~ | eHuun 4acTH) 3HATH yMeTh BJIA/IeTh
1. OK-7 | CriocobHOCTBIO K | CmbICcT OnwucsiBath u | [IpakTnueckum
CaMOOpTraHU3alul ¥ | ONTUYECKUX OOBSICHATD U HaBBIKAMHU
camM000pa30BaHUIO MOHATHUH, ONTUYECKHE paboTbI c
BEJIMYHH, SIBJICHUS, yueOHOH
3aKOHOB, byHAaMEHTaIbHBI | IUTEPATYPOI
HPUHIUIIOB, € OTIBITHI.
MOCTYJIaTOB.




No WNHunekc Coneprxanue B pe3ynbTate nzyueHus yueOHON AUCIUILITUHBI

[y, | KOMIET | KOMIETEHLMH (wm eé oOyyaronifecst JOJKHbI

" | eHuuun 4acTH) 3HaTh yMeThb BJIAJ1ETh

2. OIIK-1 | CiocoGHOCTHIO 3aKOHBI [IpumenaTs [IpakTHyeckum

UCIIOJIb30BATh B | U3Iy4YeHHs, MOJTy4YeHHbIE U HaBBIKAMH
npodeccuoHanbHOM MOTJIOLIEHHUS, 3HAHUS Uit | paboThI c
JESTEIbHOCTH pacnpoCcTpaHeH | pelieHus ONTUYECKUMU
0a3oBbIe us cBeTa M | GUBHYECKUX yCTpOWCTBaMU,
€CTECTBEHHOHAYYHbIE | OMKCHIBAIOLIUE | 3ajad. 00paboTku
3HaHUA, BKJIIOUas | MX JTAHHBIX
3HAaHUA O TMpeIMeTe W | MaTeMaTHYeCKU ONTUYECKUX
0o0BeKTax H3y4YeHHs], | € COOTHOLIEHUS, U3MEpEeHHUI,
MeTOo1axX €IMHUIIBI BBITIOJTHEHUS
UCCIIEIOBAHMS, U3MEpEHUS pacueTos,
COBPEMEHHBIX ONTUYECKUX pelieHus 3aaa4
KOHIETIUSX, BEJIMYUH,
JIOCTHKEHUSIX U | TPUHIUIIBI
OTpaHHYCHUSAX paboThI
€CTECTBEHHbIX  HAYK | ONTHYECKUX
(mpexne BCEro | YCTPOMCTB
XHMUH, OHOJIOTHH,
9KOJOTHHM, HayK O

3CMIJIC U LIC.]'IOBGKC)

2. CTpyKTypa U coiepKaHMe U CHUILTHHBI

2.1 Pacnipenesnenne Tpy10€éMKOCTH AUCHHMILIMHBI 10 BUAAM pador

O6ma;1 prI[OéMKOCTI) JUCIHHUIIIIMHBI COCTaBJIACT
pacnpeaciiCHUE 1o Buam pa60T IMPEACTaBJICHO B Ta6n1/1ue .

5 3zauwen. (180  wyacoB), ux

CemecTpsl
Bun yueOHO# paboThI Beero (dacer)
9acoB
8
KonTakTHasi pabora, B TOM 4YHCJIe:
AyIuTOpHBIE 3aHATHS (BCEro): 44,2 44,2
3aHsATUS JEKIIMOHHOTO THUIIA 32 32 - -
JlaboparopHble 3aHATH - - - -
3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPHI, TPAKTHUECKUE 64 64 i i
3aHATHUSA)
HNnas koHTaKkTHasi padora:
KonTpons camoctosrensHoii paboTsl (KCP) 10 10
ITpomexyrounas arrecraius (MKP) 0,5 0,5
CamocrosiTesibHas padoTa, B TOM 4ucJIe:
Kypcosas paboma -6 -6 - -
IIpopabomxka yuebrnoco (meopemuueckoz2o) mamepuana 28 28 - -
Buinonnenue unousudyanvHulx 3a0anuil (n002omoska 7 7 i i
coobweHull, npezenmayuii)




IToaroroBka K TeKymeMmy KOHTPOJIIO 11,8 11,8 - - -
KoHTpoJib:
IToaroToBKa K 3K3aMeHY 26,7 26,7
qac. 180 180 - - -
B TOM YHCJI€ KOHTAKTHAA
O0mas Tpy10eMKOCTh e 106,5 106,5
3ad4. el. 5 5

2.2 CTpyKTYypa TUCHMILIUHBI:

PacnipenencHue BUIOB yueOHOI pabOTHI M X TPYAOSMKOCTH I10 pa3zieiaM TUCIHILTHHBI.
Paznenbl nuctumuinHbl, n3ydaembie B 1 cemectpe (011 cmyoenmos ODPO):.

Bun yueOHoi1 paboThI Bcero CemecTpbl
4acoB 4

AyIuTOpHBIE 3aHATHS (BCEro) 96 96

B ToMm uuce:

3aHATHSA JIEKIIMOHHOTO THUIIA 32 32

3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUUECKUE 64 64

3aHSATHS, KOJUIOKBUYMBI M HHBIC aHAJIOTUYHBIC 3aHSTHSI)

3aHsTHs 1a00PaTOPHOro THNA (IIPAKTUKYMBI, 64 64

nabopaTopHbIe paboThI)

KonTponupyemas camocrositesibHas padoTa 4 4

CamocrosiTesibHas padora (Bcero) 35 35

B ToMm uuce:

KypcoBas pabora — —

KoHntpois - -

Bun npomexxyTodHoii aTTecTauu (3a4eT, SK3aMeH ) 9K3aMEeH  [|9K3aMeH

OO01mmast Tpy10eMKOCTh Jac 180 180
3a4. efl. 5 5

2.2 CTpyKTYypa AUMCHMILINHBI:

Pacnpenenenne BugoB yueOHOM pabOThl M UX TPYAOEMKOCTH I10 pa3jieiaM JTUCIHUIIINHBL.
Paznens! aucuuninuHel, uzydyaemsle B4 cemectpe (012 cmyoenmog ODO):

No KonnuecTBo yacos
" AynutopHas
pasne HaumenoBanue pasnenon CamocrosTenbHas
1 Bcero pabora AGora
a1 [ m [ P
1. |[Ipenmert u 3amaun pU3NYECKOM 6 5 4 9 2
OIITUKHU

2. |llonsipuzarus cBera 18 6 12 12 6

3. |MaTepdepennns crera 18 6 12 12 6

4. |dudpaxuus cBeta 14 4 10 10 4




No KonnuecTBo 4acos
- AyauTtopHas
paszae HaumenoBanue pasnenos CamocrosiTenbHas
A Bcero paboTa paGota
JI 113 JIP
5. |[eomeTrpuueckas OINTHKa 12 2 10 12 6
6 |ducnepcus cBeta 12 4 8 4 5
7 |KBanToBas onTuka 8 4 4 12 5
8 |Henuueitnas ontuka 8 4 4 1
Bcezo: 32 64 64 35
2.3 Coaep:xkanue pa3iesoB THCHUILINHBI
2.3.1 3ausaTHA JeKIIHOHHOI0 THIIA
No Haumenosanue Conepanie pasena dopma TeKyLero
pasznena KOHTPOJISI
1 2 3 4
1. |IIpeamer u 3agauu |[Ipeamet u 3a1aun PU3NYECKOM ONTHKH, €€ OTtBeTHI HA
buznueckoi MECTO Cpeu APYruX (HU3NUYEeCKUX HaYK. KOHTPOJIbHBIE BOIPOCHI
ONTHUKHU DJexTpoMarHuTHas npupoaa ceera. [llkana (KB) / BeimonnHeHue
AIIEKTPOMArHUTHBIX BOJIH. CTpyKTYypa MPAKTUYECKHUX 3aJaHUMN
AIIEKTPOMArHuTHOU BOJIHBL. [lomspusamus (IT3) / rectupoBanue
ANIEKTPOMarHuTHeIX BoJH. Chepuueckue (T)
AIIEKTPOMArHUTHBIE BOJIHBI. [[TOTHOCTH OTOKA
SHEPTUH U MJIOTHOCTh UMITYJIbCA
AJIEKTPOMArHUTHBIX BOJIH.
2. |lonspusamus OTtpaxxeHue U NpeaoMIICHHE KB/II3/T
cBeTa AJIEKTPOMAarHUTHBIX BOJIH Ha TPaHMIIE pa3zelia
JBYX AUDJIEKTPUUECKUX cpell. DopMyIibl
@peHens 1uisl OTPaKEHHBIX U NPETOMIIEHHBIX
CBETOBBIX BOJIH. 3akoH bproctepa. [lonHoe
BHYTpPEHHEE OTpaXEHHE CBeTa. 3akoH Maittoca.
JIBOMHOE JIydenpenoMIICHHUE.
3. |hurepdepenuus |UuTtepdepenus ceera. Cynepnouuus KB/II3/T
cBeTa KOT'€pEHTHBIX 3JIEKTPOMAarHUTHBIX BOJIH.
[Tonmydyenue nuTepdepeHInOHHON KapTHHBI.
WHTepdepeHIiys 31eKTPOMarHUTHBIX BOJIH B
JUdIEeKTpUudecKkoil cpene. Ilonsartue o
rosorpaduu.
4. |Hdudpakuus ceera |[Ipunuun I'tolirenca-dpenens. Metoa 30H KB/II3/T
@penens. Audpakuus Openens, udpakuus
®paynrodepa. AudpakiinoHHas penerka.
5. [l'eomerpuueckass |['eomerpuueckass ONTHKAa KakK MpeaesIbHBINA KB/II3/T
OITUKA ciaydaid BOJIHOBOW onTuku. [loctpoenune
n300pakeHN B ONTHYECKUX CHCTEMaX.
Abepparuu onTruueckux cucreM. I[Ipocreiimme
ONTUYECKHE PUOOPBI.
6 |ducnepcus ceera |llornoieHue u paccessHue CBeTa B BELIECTBE. KB/II3/T
[ucnepcus csera.




7  |KBanToBas onrtuka |TemnoBoe u3irydeHue. 3aKOH TEIIOBOTO KB/II3/T
n3nyaenusi Kupxroda. 3akoHbl H31ydeHUs
yepHoro tena. Potosnekrpuyeckuit 3P exr.
KBanroBas npupona cseta. Jlazepsbl.
8 |Henuneitnas ['enepanust rapMOHUK, caMO(GOKYCHPOBKa KB/II3/T
ONTHKA CBeTa.

2.3.2 3aHATHA CEMHMHAPCKOI0 THIIA

BapuanTtbel npakTudeckux 3amaHuii 6epyrcs u3 3agaunuka Mpomgos U. E. 3agaun o obmieit ¢puszuke
M.: BUHOM. JlaGoparopus 3nanwuii, 2007

Haumenosanue Temartnka NpaKTUYECKUX 3aHATUI dopma TeKyIero
pasnena (cemuHApPOB) KOHTPOJIS
2 3 4
1.BxonHoit koutpons  |MHauBuayanbHble 3amaHus Ans  kaxkgoro|lIpoBepounas
3HAaHUU CTYJCHTa KOHTpOJIbHAs paboTa
MeTtoapl monydeHusi moJisipu3oBaHHoOro cseta.|[IpoBepounas

2.Ilonspuzanms cBeTa

3akoH bproctepa, 3akoH Mamoca. CteneHb
MOJISIPU3AIliY CBETa

3amaun s peumieHuss B ayauropuu: 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, cp. 26-27)

KOHTpOJIbHAsi padora,
MPOBEPKa JOMAIITHETO
3aaHusl.

3.UnTtepdepennus crera

OnbIThI Openens, OIIBITHI FOnra.
WuTepdepeHius B TOHKHUX MJICHKAX.

3amaun ans peweHus B ayautopuu: Ne 2.1.1,
2.1.2, 2.1.6 (§ 2.1, ctp. 32-33) Ha nmom: Ne

2.1.5,2.1.7 (§ 2.1, tn.2, ctp. 33, ctp. 34)

[IpoBepounas
KOHTpOJIbHAsi padora,
MIPOBEPKA JOMAIIIHETO
3a7aHus.

4. ludpaxius ceera

Judpakius @penens, nudpakuus
®paynrodepa.

3amaun a8 peweHus B ayaurtopuu: Ne 2.3.1,
2.3.2(§ 2.3, ctp. 47-48)

Ha nom: 2.3.3 (§ 2.3, ctp. 48)

IIposepoynas
KOHTpOJIbHast paboTa,
IIPOBEPKA JOMAIIHETO
3aJaHusl.

5.lucnepcus cBera

3amauu a8 peweHus B ayaurtopuu: Ne 2.4.1,
2.4.3(§2.4, ctp. 51-53)
Ha nom: Ne 2.4.7,2.4.8 (§ 2.4, ctp. 55)

IIposepoynas
KOHTpOJIbHast paboTa,
IIPOBEPKA JTOMAIIHETO
3aJaHusl.

7.KBanToBasgs omnrTuka

3amaum A pemeHus B ayauropun: § 5.1, crp.
86-91

IIposepounas
KOHTpOJIbHast paboTa,
IIPOBEPKA JTOMAILIHETO
3aJlaHusl.

8. Henuuernas ontuka

3amaum Ui peweHus B ayaurtopuu:: Ne 3.1.1,
3.1.3(§ 3.1, cp. 59-61)
Ha mom: Ne 3.1.8, 3.1.11 (§ 2.4, ctp. 62-61)

IIpoBepounas
KOHTpOJIbHast paboTa,
IIPOBEPKA JTOMAIIHETO
3aJlaHusl.

9. UtoroBasi KOHTPOJIbHAS
pabota

NuauBuayanbHbIe
CTYyJIEHTa

3agaHusg A KaxXJ0ro

IIpoBepounas
KOHTpOJIbHast paboTa.

2.3.3 JIaGopaTopHBbIe 3aHATHS

He npexycMoTpeHsl.




2.4 IlepeyeHb Y4eOHO-METOAMYECKOIr0 OOeCHeYeHUsl TJIS CAMOCTOSATENbHOH PadoThI
o0yuawmuxcs no aucuunianue «OnTuka

No Bux CPC [TepeueHb yueOHO-METOIUYECKOTO 06CCHC‘I€HI/I${ JTUCIUTUIAHBI
10 BBITIOJIHEHUIO CAMOCTOSITEJIbHON pabOThI
[TpopaboTtka .
1 | reoperimieckoro MeToaudeckue peKOMEHIANH [0 OPraHU3alUUd CaMOCTOSTEILHON pabOThI
crynentoB, ®I'BOY BO «Ky6I'Y», 2012. - 33 c.
MaTepuasia
1. bymeneBa FO.M. Kak npaBuinbHO Hamwmcath pedepar, KypcoBYyIO H JIU-
IJIOMHYI0 paboThl: YueOHoe mocobue miisa OakaaaBpoB [DIIEKTPOHHBIN
pecypc]: yueb. mocobue — DnekTpoH. naH. — M.: Jlamko u K, 2016. — 140
c.
https://e.lanbook.com/book/93331.
2 Pedepar
2. KysnenoB U.H. Pedepatsl, kypcoBble U TUILIOMHBIE pabOThl. MeToinka
MOATOTOBKM U odopMieHHs [DIeKTpOHHBINH pecypc|: yuel. mocobue —
DnekTpoH. Aad. — M.: JlamkoB u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
[Toxroroska Bouersxanuna A.O. JlenoBble M Hay4yHbI€ NPE3EHTAUUM [DJIEKTPOHHBII
npe3eHTaluu | pecypc]: ydeOHoe mocobue — DnekTpoH. gaH. — M., bepmun: Jupekt-
3
10 TEME Menma, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view red&book id=446660.

qu6Ho-MeToz[quc1<He MaTCpHrabl IJIA CaMOCTOSITEILHOMN pa6OTBI 06yt1arou1nxc;1 U3 4ucia

HHBAJIMAOB M JHMI C OI'PAaHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbLA (OB?)) NpeaOCTaBIIAIOTCA B

(bopMax, AJIalITUPOBAHHBIX K OI'PAaHUYCHUAM HUX 300POBbA U BOCIIPUATHA I/IH(i)OpMaI_II/II/IZ

I[J'IH JIiI ¢ HApYIICHUAMU 3PpCHUA:

— B I1€4aTHOM (hopMe yBeTUUEHHBIM IIPU(TOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTa,
— B opme ayanodaiina,
JUnist a1 ¢ HapyLIeHUsIMHU ClTyXa:

— B 1e4atHoi opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

I[J'IH JiuI ¢ HApYHIICHUAMHU OIMMOPHO-ABUTATCIIBHOI'O allliapara:

— B 1e4atHoi opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTa,
— B opme aynnodaiina.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

B nmponecce nNpenoJgaBaHnus JUCHUIIIIMHBI UCITOJIB3YOTCA CICAYHOIINEC MCTO/AbIL:

— JICKITUY;
— OTpoc;

— JOMAalllHHUEC 3aJaHUA;
— UHAUBUAYAJIBHBIC ITPAKTUYCCKUC 3aJIaHUS;

— TCCTUPOBAHUC,

— myOMYHast 3a1UTa J1a00paToOpHBIX padoT;

— KOHCYJIbTallun

HpCHOHaBaTCHCﬁ;



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

— CaMOCTOSITEeTIbHAsL Pab0Ta CTYACHTOB (M3y4CHHE TEOPETHIECKOTO MaTeprana, IIoAroTOBKa K
71a00paTOPHBIM 3aHATHSAM, BBHIIOJHEHHE AOMAIIHUX paOOT M MHAMBHIYaJIbHBIX THIIOBBIX PAacueTOB,
MOJI'OTOBKA K ONIPOCY, TECTUPOBAHUIO U 3aYETY).

JIeKUMOHHBI ~ MaTepual  CONPOBOXKAACTCS  H3JIOKEHHEM  PEe3yJbTaTOB  COBPEMEHHBIX
UCCJICIOBAaHM, I/Ie 3TO BO3MOXKHO B COOTBETCTBHE C YPOBHEM 3HAHUH M MOATOTOBKH CTYJICHTOB.
Tawm, rae He0OX0IMMO, YKA3bIBAIOTCS AHAIIOTUH M JICJIAIOTCS CCHUIKMA HA COOTBETCTBYIOIINE PA3eibl
(U3UKH, B KOTOPBIX YKa3aHHBIE SBJICHUS OIMCBHIBAIOTCS O0Jiee TOYHO U KOPPEKTHO.

JInst mpoBesieHHs JIEKIMOHHBIX 3aHSATHH MOTYT HCIIOJIB30BATHCS MYJIbTUMEHIHBIE CPECTBA
BOCIIPOM3BENICHUS ~ aKTUBHOTO  COJEPKMMOTO, IO3BOJIAIOMIETO  CIYIIATEII0  BOCIPHHHUMATH
OCOOCHHOCTH H3y4aeMOro Marepualia, 3a4acTyl0 WIPAlOIUe PEUIAIONIyI0 pPOojib B NOHUMAaHUH U
BOCIIPUATHH, a Takke (OPMUPOBAHUU TNPO(ECCHOHANBHBIX KOMIETEHIMH. OddeKTuBHOE
00CYK/IeHHE CIIOKHBIX M JUCKYCCHOHHBIX BOITPOCOB H ITPOOIEM.

Marepuan JeKuMii ¥ CEMHHapOB BO BpeMs OOYYEHHsS 3aKpeIuIsieTcsi C ITOMOIIBIO
MOJIETTMPOBAHMSL, B IIPOIIECCE KOTOPOTO CTYAEHTHI PACCUUTHIBAIOT HJICKTPUUECKHE M MATHUTHBIE TTOJIS
B IIPOCTBIX T€OMETPHSIX.

Bce cemmHapckue 3aHATHS MPOBOJATCS B HMHTEpakTHBHOW ¢opme. [lommmo cemuHapoB,
CYILIECTBYET CHCTEMa CEMECTPOBBIX 3aJlaHHl, B KOTOPOH KaXIbId CTYJEHT 3a CEMECTp JIOJDKEH
camoctosiTenbHO pemuTh 40 3amau. 3agaHue crnaercs B Qopme Oeceibl ¢ IMpenojaBaTeieM B
CIIeMaJIbHO OTBEJCHHOE BpeMsl (TIpHEM 3a/1aHHid).

IIpu peanuzanuu y4eOHON pPabOTHl MO OCBOCHMIO JUCHMUIUIMHBI «ONTHKa» HCIOJIB3YIOTCA
COBPEMEHHBIE 00pa30BaTEIbHbBIC TEXHOIOTHH:

-Oecena, TUCKYCCHUs, MO3TOBOM HITYPM;

- ”HPOPMAIIMOHHO-KOMMYHHUKAI[HOHHbIE TEXHOJIOTUH;

- UCCIIeI0BAaTEIbCKHE METO/Ib B 00yUYCHNUH;

- npo0seMHoe o0y4YeHHeE.

Ha nexkuun BbiHOCHTCA oKoslo 80 % Marepuana M3JI0)KEHHOT'O B IPOrpamMMme JUCLMILUIMHBIL.
OcranbHasg yacTb MarTepuaia BBIHOCATCS I CaMOCTOATENBHOTO HM3y4deHHs. B KOHIE Kaxaoro
JEKIMOHHOTO  3aHATHA  OakanaBpaM  NpeANaraloTcss Ui BBIIOJIHEHUS  TBOpYECKHE U
UCCIIeIOBAaTENIbCKUE  3a/laHusl, YIIIYOJsIollMe M pacUIMpsIoUIMe  JIeKIHUOHHBIH  Marepual,
pa3BUBAIOIIME HWHHOBAIMOHHOE MBIIUIEHHE, a TakKe YMEHHe paboTaTb C IPUBJICUYCHHEM
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH. BpImonHeHne »>THX 3amaHuil 00CYXIAlOTCS Ha
CIIeAYIOILEH JIEKIIUU UM CEMUHAPCKOM 3aHSATHH.

Ha npakTtnyeckux (CeMHHApCKHX) 3aHATHAX PAacCMaTPUBAIOTCS OCHOBBI TEOPHH, TpeOyrolue
CJIO’KHBIX MaTEeMAaTUYECKHUX BBIKJIAJIOK, Pa3JIMYHbIe METOBI pEeIlIeHHs 3aJa4y, Haubosee TUITUYHbIE U
TBOpYeCKHe 3aaaun. [ 3aKperuieHus MaTepuana, pacCMaTpMBAaeMOIro Ha ceMUHapax, OakanaaBphbl
MOJIy4atoT JOMAIIHUE 3aJlaHusl B BUJIE Psijia 331a4 U3 COOTBETCTBYIOIIUX 3a/JaUHUKOB.

CamocrodrenbHas paboTa 1Mo JUCIMITIIMHE BKIIOYAET:

- CaMOIIOJITOTOBKY K YU€OHBIM 3aHATHUAM 110 KOHCIIEKTaM U y4eOHOM! JITepaType;

- BBIIMOJIHEHUE IOMAIIHUX 3a/1aHU (peleHrne TUIIOBBIX 3a/1a4 [0 ONTHKE).

CompoBOX/IeHHE CaMOCTOSATEILHON pabOThI CTYACHTOB TAK)KE OPraHU30BAaHO B CIIETYIOLIHX
bopmax:

— YCBOCHHE, JIONOJHEHHE U BHHKAHUE B pa3OMpaeMble pa3elbl AUCLHUILIHHBL TP TTOMOIIN
3HAHHWH TOJNy4aeMbIX MO CPEICTBAM HM3YUCHHs PEKOMEHIYeMOH JHTEpaTypbl M OCYIIECTBISIEMOE
MyTEeM OATOTOBKH UHIUBUIYAIbHBIX JTOKJIA10B;

— KOHCYJbTalliM, OpPraHW30BaHHBIC Ul pa3bICHEHUS MPOOJEMHBIX MOMEHTOB IpH
CaMOCTOSITEIbHOM HM3y4eHUHM TEX WM WHBIX acleKTOB pa3/IelioB yCBaMBaeMoi HH(OpManuu B
JTHMCIUILIHHE.

OcHOBHBIE 00pa30BaTENbHBIE TEXHOJIOTUH, UCTIONB3yeMble B y4eOHOM IpoLiecce:

— JIEKIIMU C IPOOIEMHBIM U3JI0KESHUEM;

— 00CYXJIeHHE CII0KHBIX U JIMCKYCCHOHHBIX BOIIPOCOB U MPOOJIEM U pa3pelieHre Ipooiem;

— KOMIIBIOTEPHBIC 3aHATHUS B PKUMAX B3aUMOJICHCTBHS «TIPEIOIaBaTelNh — CTY/ICHTY, «CTYACHT —
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MIPETIOIaBaTENbY, «CTYJICHT — CTYICHTY;

— TEXHOJIOTUM CMEIIAHHOTO OOYYCHHMS: MUCTAHIIMOHHBIC 3aJIaHUs U YIIPAKHEHUS, COCTABIICHHUE
IJIOCCapyUeB TEPMHUHOB MW OMNpENENeHUi, TpynmoBble MeTonasl Wiki, WHTEpHET-TECTUPOBAHHUE U
AQHKETHPOBAHUE.

NuTepakTiBHBIE 00pa30BaTEIIbHBIC TEXHOIOTHH, UCIIOIB3yEMbIC B ayJUTOPHBIX 3aHSITHAX:

— TEXHOJIOTHSI Pa3BUTHUS KPUTHUYECKOTO MBIIICHUS;

— JIGKITUU € TIPOOJIEMHBIM H3JI0KCHHUEM;

— WM3YYCHHUE W 3aKPEIUICHHE HOBOTO MaTepuajia (MCIoJjib30BaHUE BONPocoB, COKpaTHYEeCKU
JTAajor);

— 00CYXKJICHHE CIIOKHBIX M JIUCKYCCHOHHBIX BOTIPOCOB U MpobiieM («3aiiMu Mo3uIuio (Ikasia
MHEHHI)», TPOCKTUBHBIE TEeXHHKH, «OauH — BIBOEM — Bce BMecTe», «CMEHH TO3UIIHIO»,
«Jluckyccus B CTUIIE TEIEBU3MOHHOTO TOK-IIIOY», 1€0aThl, CHMIIO3UYM);

— pazpemienue npodseM («JlepeBo pemeruiiy, «Mo3roBoi mMTypM», «AHAIIN3 Ka3yCOBY);

— TBOPYECKHE 3a7aHU;

— paboTa B MaJIbIX TPyIIax;

— TEXHOJIOTHUSI KOMIIBIOTEPHOT'O MOJICIIMPOBAHUS YNCICHHBIX PACUYECTOB.

[IpoBenenne Bcex 3aHATUH JTaOOPATOPHOTO MpaKTUKymMa MPEIyCMOTPEHO B  Kiacce
CHaO)KEHHOM BCEM HEOOXOJUMBIM OOOpPYIOBaHMEM M KOMIbIOTEpaMu Uil 3(PGEKTUBHOTO
BBITIOJTHEHUS] COOTBETCTBYIONIHNX J1a00paTOPHBIX PadoT.

[To uToram BBIMOJTHEHHS KaXXA0H J1a00PaTOpPHOI pabOThI CTYIEHT MPEIOCTABISAET U 3alUIIIAeT
pa3paboTaHHYI0 MPOrpaMMy YHCJICHHOTO MOJEIMpPOBAaHUS M pacyera, npuueM B Oecene c
Mperno/aBaTesieM JOJKEH MIPOJIEMOHCTPUPOBATH 3HAHUE KaK  TEOPETHYECKOTO u
AKCIIEPUMEHTAIBHOTO MaTepHalia, OTHOCAIIETocs K paboTe, Tak 1 HEOOXOIUMBIX ISl TPAKTUYECKON
peanuzanuu paboThl KOMIBIOTEPHBIX TexHonorui. [locne 3amuTel 1abopaTopHO paboOThl CTYyAEHT
00s13aH MPEAOCTaBUTh OTKOPPEKTHPOBAHHYIO W ONTHUMHU3UPOBAHHYIO MPOTPAMMHYIO Pa3pabOTKy B
(dhopmaTe HCTI0Jb30BaHHON KOMIIBIOTEPHON CHCTEMBI.

JomnonuurensHas ¢hopma KOHTpoJs 3()PEeKTUBHOCTH YCBOCHHUS MarepHala U MPHOOpEeTeHUs
MPAKTUYECKUX HABBIKOB 3aKJIIOYAETCS B OTKPBHITOM MHTEPAKTUBHOMN 3aluTe J1abopaTopHOM pabOTHI
Ha YCTHOM BBICTYIUICHUU TIEpe]] ayAUTOPUEN COKYPCHHUKOB.

ConpoBoXkIeHHE CaMOCTOSITEbHON Pa0OThI CTYIAEHTOB TaK)KE€ OPraHU30BAaHO B CIETYIOILIHX
bopmax:

— YCBOEHHE, JOIMOJIHEHHWE M BHHKAHUE B paz0upaeMble pas3felibl TUCIUIUIMHBI MPU MOMOIIU
3HAHWN TONy4aeMbIX IO CPEACTBAM H3YyUeHUS PEKOMEHAYeMOMW JIUTEepaTyphbl U IMyTeM MOJITOTOBKU
JIOKJIJIOB;

— KOHCY/IbTAllUM, OPTaHW3OBaHHBIC I pPa3bsICHEHHS MPOOJIEMHBIX MOMEHTOB TIPH
CaMOCTOSITETFHOM H3YY€HHU TeX WM WHBIX aclleKTOB pa3/ielioB ycBaMBaeMoil umHGopManuu B
JUCIMILINHE.

Jns Ui ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI TIPEIYyCMOTpPEHA OpraHu3alus

KOHCYJ'ILTaI_[I/II\/’I C UCITIOJIB30BAHHNECM BHGKTpOHHOI\/’I IIOYTHEI.

4. OueHoYHbIe CPeaCTBa JJIsl TEKYILIEro KOHTPOJISI YCIeBAeMOCTH W NPOMEKYTOYHOH
aTTecTaluM

@OHJI OLIEHOYHBIX CPEACTB JUCLUIUIMHBI COCTOMT M3 CPEACTB BXOJHOTO KOHTPOJISI 3HAHUU
(Mo paHee W3YYEHHBIM JTUCHMILIMHAM), TEKYLIETO KOHTPOJIS BBINOJHEHMS 3aJaHUN (CM. CIIMCOK
MPAKTUYECKUX PaboT), CPEACTB IAJIsi MPOMEXKYTOUHOM (TECThI) U UTOTOBOM aTTECTAllUH (IK3aMEHA):

OreHka ycreBaeMOCTH OCYILECTBIISETCS 110 PE3yNbTaTaM:

- CaMOCTOSTENIBHOIO BBINOJIHEHMS JoMallHuX 3aaanuid u JICP;

- YCTHOTO OIIPOCa BO BpeMsl CEMUHAPCKUX 3aHATU;

- Ka4eCTBa BBIIOJIHEHHOTO MHJIMBUyaJIbHOIO CEMECTPOBOIO 3aJaHUS M YCTHOT'O ONpoca Mpu
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€ro 3aIluTe;

- pabOTHI CTYACHTA BO BPEMs KOJUIOKBHYMA,

- KOHTPOJIbHBIX padOT U KPAaTKOBPEMEHHBIX ()POHTATBHBIX TECTOB;

- OTBETa HA dK3aMeHe (/IS BBIABICHHUS 3HAHUS M IMOHUMAHUS TCOPETHUYECKOTO Marepualia
JUCITUTIITUHBI ).

TEKYIIUHA KOHTPOJb: COCTaBJCHHE M 3alllUTa OTYEeTa I10 BBIMOJIHICMBIM J1A0OPATOPHBIM
paboTaM TpaKTHKyMa; IPOBEPKAa CaMOCTOSTEIIBHO BBIMOJHCHHBIX 3afaHuii. OTBETHl Ha
KOHTPOJIbHBIC U JIONIOJHUTEIIBHBIC BOIIPOCHI IT0 COOTBETCTBYIOIIMM pa3/ieiiaM I CIUTLUTHHEL.

UTOTOBBIA KOHTPOJIb: 2 3a4eTa, YK3aMECH.

4.1 ®oHJ OLIEHOUYHBIX CPEICTB ISl IPOBEIeHUs TeKYIel aTTecTAlNU
KonTposibHbIe BONIPOCHI 110 Y4eOHOM MporpaMmme

1. B uem 3akirouaeTcs 3aKOH MpeIoOMIIeHHs cBeTa?

2. Ot yero 3aBUCHUT BEJIIMYMHA KAXKYILIETOCs MOJHATUS MIPEIMETa, pACCMATPUBAEMOT0 Yepe3 CTEKIIO?
3. Urto Ha3bIBaeTCs MpEeAENbHBIM YIIIOM MOJHOTO BHYTPEHHETO OTPAKECHHUS?
4. Kak 3aBUCHT MOKa3aTelb IPeJIOMIIEHUS pacTBOpa OT KOHIEHTpauu?

5. Kak ycrpoena 3purensHas Tpyoa?

6. Uto Ha3bIBaeTCs YBEIUYECHHUEM ONTHYECKON TPYObI?

7. Uto Ha3BIBAETCS MOJEM 3pEHUs TPYObI?

8. Uewm otnmuaetcs 3putenbHas Tpyoa Kerepa ot tpyOs! [anunes?

9. Uro Takoe anepTypHas quadparma?

10. Yro Takoe ymncnoBas aneprypa?

11. B uem 3akitoyaeTcs yclIoBUE CUHYCOB?

12. Yem oTninyaercs anoxpomar ot axpomara?

13. KakoBo ycTpoiicTBO OKYJISIPHOTO MHUKpOMETpa?

14. B yem cocTouT siBJicHUE HHTEPPEPEHITUU cBeTa?

15. laiiTe onpeneneHre HHTEPHEPEHIIH.

16. Kakue BosiHBI Ha3bIBatOTCs KorepeHTHbIMU? Kak hopMyaupyroTcst yCIoBUsI KOTEPEHTHOCTH JIBYX
BOJIH.

17. Kak BeluHcCIsieTCS CyMMapHasi HUHTEHCUBHOCTD MPHU HAJIOKEHUH JIByX MOHOXPOMAaTHUECKUX BOJIH
OJIMHAKOBOI YaCTOTBHI, MOJIIPU30BAHHBIX B OJHOM MI0CKOCTH?

18. IIpn Kakux YCIOBMAX BO3HMKAIOT M KaK PACCUMTHIBAIOTCS Min M max HHTEHCUBHOCTH IPH
uHTEep(hEpeHIUH IBYX BOJIH?

19. IToctpoiite xom nydeir B cxeme HOHra, paccuutarh pa3HOCTh XOJa Jydyedl MW IIMPUHY
MHTEePHEPEHIINOHHON MOJIOCHI.

20. [Toctpoiite xon mydeit B Ounpuszme DpeHens, BbIBeAUTE (GOPMYINBl A pacdyeTa LIMPUHBI
UHTEeP(HEPEHIIMOHHON MOJI0CH U MAKCUMAIBHOI'O YKCIIa HHTEPPEPEHIIMOHHBIX MOJIOC.

21. [IpuBenuTe ONTHYECKYIO cXeMy HHTepdepomerpa MailikenbcoH, OOBSICHUTE NPUHIMII €ro
JNEHCTBUS.

22. 15151 4ero UCIoJib3yroTcs HHTephepoMeTphl?

23. B yem 3akmovaercs npuHuui Iroiirenca - @penens?

24. Yem otnnyaercs nudppaxuun @penens ot audpaxmnun Opaynrodepa?

25. Kak ¢Qopmynupyercst ycioBHe BO3HMKHOBEHHS MAaKCUMYMOB W MUHHMYMOB NpH TU(PPaKIUU
cBeTa Ha 1ienu?

26. Kak BnusieT mmpuHa e Ha AuppakmoHHY0 KapTUHY?

27. Kak mocTpouTh BEKTOPHYIO AMarpamMmy JUIs OINpeleseHHu aMIUIMTyIbl KojieOaHuil B ciydae
TU(pakIuy OT mmenn?

28. Uro mnpexacraBiser co0oil IupakIMOHHAs pelleTKa, JaTh OIpeJesieHHe IapaMeTpoB,
XapakTepU3yIIuX TU(PPAKIMOHHYIO pemeTKy? (MIOCTOsSHHAsL, IEPUO/I, pa3pellarolias ClloCOOHOCTb,
YIJIOBasl U JIMHEHHAst JUCTIEPCHs).
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29. Kak BeirmsauT nudpakiuoHHas KapTuHa Npu audpakiuu Ha pemetke? JlaTh kauecTBEHHOE U
KOJIMYECTBEHHOE OMHCAHHUE.

30. Kakas cBs3b cymiecTByeT Mexy nudpakiueii u uatepdepenimeid?

31. Kaxkoii cBeT Ha3bIBaeTCs MIIOCKOMOIIPU30BAHHBIM?

32. B uéM coCcTOUT sIBIICHUE TBOMHOTO JTYYETIPEITIOMIICHUS ?

33. Uto Takoe onTuueckas och?

34. Kakue mioCcKOCTH B KpHUCTaslle Ha3bIBAIOT TJIaBHBIMU?

35. [ToueMy MHTEHCHUBHOCTH CBETA MPOIMOPIHOHAIBHA KBAAPATy aMILIUTY (bl BEKTOpPA E?

36. Kak dhopmynupyercs 3akoH bproctepa?

37. Kakue cymecTByIOT CIIOCOOBI OTY4EHHS MII0CKOIOISPU30BaHHOTO CBEeTa?

38. Kakue BelecTBa Ha3pIBAIOTCS ONITHYECKU aKTUBHBIMU?

39. YUeM oTiiMyaeTcs 3JUIMNITHYECKU TOISIPU30BAHHBIN CBET OT JIMHEHHO MOJIIPU30BAHHOTO?
40. Kak uzroraBnuBaercs nmpu3Ma HUKoOJIS U B 4eM 3aKITFO9AETCs IPUHIIUTL €€ padoThI?

41. Kakue MaTepuasbl IPUMEHSIFOTCS 111 U3TOTOBJIEHUS MOJISIPOUI0B?

42. Kakue KpUCTaJUIbl Ha3bIBAIOTCS MOJIOKUTEIHHBIMH, & KAKUE — OTPHUIIATEIIbHBIMHA?

43. Yem oTamyaeTcs CIIEKTpaIbHAS CBETUMOCTD TeJla OT MHTETPAIbHON?

44. Yro Ha3piBaeTcs KO3(PPHUIMEHTOM MOTTIOMEHHS Tesia?

45. Kakoe Teno Ha3bIBaeTCs a0COIIOTHO YEPHBIM U KaKOE CepbIM?

46. B uem cyTb 3akoHa Kupxrodga?

47. 3noxwute nepBblii 1 BTOpoil 3akoHbl BuHa.

48. Kax popmynupyercs 3akon Credana—bonbimana 11t abCOIOTHO YEPHOTO M CEPOTo Ten?
49. TIpusenute popmyny [Inanka, ONMMCHIBAIONIYIO U3TyY€HUE a0COIIOTHO YEPHOTO Tea.

50. Kakwue 3aKkOHBI MOTYT OBITH TIOJIOKEHBI B OCHOBY O€CKOHTAKTHOTO U3MEPEHHUS TEMIIEPATYPhI Tel?
51. Yo Takoe sipkocTh Tena? Kak cBsi3aHbl SPKOCTb U CBETUMOCTh?

52. Kakue Tena Ha3pIBaroTcs laMmOepToBckuMu? Kak 3Byuunt 3akon JlamGepra?

53. B uém 3axmrouaercs sBieHHE BHyTpeHHEro ¢orodddexra? B kakux ¢oTrompueMHHKAX OHO
WCTIOJB3YETCH.

54. B yem 3akirovaeTcs siBJICHUE BEHTUIBLHOTO (hoTodPdexTa?

55. KakoBa cytb 3akoHOB doTodrhdexra?

56. Kak popmynupyercs ypaBHeHHe DiiHIITeHA U151 hoTodPdexra?

57. Yrto Ha3bIBaeTcs pabOTOM BhIXO/A DJIEKTPOHA U3 MeTasia?

58. M3 xakux y4acTKOB COCTOUT BOJIbTAMIIEPHAS XapaKTePUCTHKA BAKyyMHOTO (DOTOdIeMEeHTa?
59. Uto moHMMArOT 1O KpacHO# rpanumei Gotodddexra?

60. Yto moHMMAIOT IO/l TEPMUHOM 33JIepKUBAIOIIEe HANIPsHKEHHE?

4.2 ®oHJ OLICHOYHBIX CPEACTB VIl MPOBEICHUS MPOMEKYTOYHOM ATTECTANMHA

4.2.1 Bonpochbl, BBIHOCHMbIE HA YK3aMeH M0 JUCHUIJINHE «ONTHKA» IS HANPaABJIEeHUSA
noarorosku: 03.03.02 PUZUKA

1. DnexkrpomarHuTHas NpUpoJa CBETa, ypaBHEHUS MakcBea.

2. BomnnoBoe ypaBrenwue. [Tnockas u chepudeckas BomHbL [IpegcraBienne BOIH B KOMIUIEKCHON
dbopwme.

3. IInorHOCTh MOTOKA YHEpPTUHU. BekTop YMmoBa-IloWituara. IHTeHCHBHOCTH cBeTa. CBETOBOM
BEKTOP.

4. Dnnunrtudeckasi, KpyroBasi ¥ JJMHEHHas MOIsSpU3aIis TapMOHUYecKuX BOJIH. CTeneHb
MOJISIPU3ALIAH.

5. Tlonspuzanus ceera nmpu oTpakeHUH npu npeaomieHun. @opmyna Openens.

6. 3akon bprocrepa.

7. PacnpoctpaHeHHe cBeTa B aHU30TPONHBIX cpeAax. [lonsipusanus npu ABOHHOM
nyuyenpenomnenun. [Ipuzma Hukosa. [Ipusma Bonmacrona.

8. Dmmmricony Ty4eBhIX CKOpocTel. [IByoCHBIE M OTHOOCHBIE KPHCTAILIHI.
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.

26.
27.
28.
29.
30.

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

46.

3akoH Mamtoca.

[InacTuHKa B 4eTBEPTh JUIMHBI BOJIHBIL, TIOJ BOJIHBI, B BOJIHY. IHTEepdepeH1us noaspu30BaHHbIX
BOJIH.

AHanu3 3JUIMNTUYECKH, JTUHEHHO U IUPKYIISPHO - MOJISIPU30BAHHOTO CBETA.

Bpamenue niockocTy noaspu3anym.

HckyccTBeHHAss aHU30TPOIIHSL.

OcHoBHbIE TOHATUS (POTOMETPUH.

COOTHOILIEHHS MEXK]Ty SHEPTE€TUUYECKMMU U CBETOBBIMHU XAPAKTEPUCTUKAMU U3JTyUYCHHUS.
WuTtepdepennus cBeTa, MHTEHCUBHOCTD MIPH CYIEPIO3UIIUHU IBYX MOHOXPOMATHYECKUX BOJIH.
BpemenHas u npocTpaHCTBEHHAs: KOTEPEHTHOCTh cBeTa. MI3MepeHne KOrepeHTHOCTH.
JIBynyueBast untepdepenuus, onbIT FOura. Hluprna nareppepeHnoHHON MOI0ChI
Kinaccnueckue naTepdepennnonnsie cxembl bunpusma dpenens. 3epkana Openens
WnTepdepenius B TOHKUX MieHKaX. [Tonocsl paBHO# TommuHEL. [1o10Ck paBHOTO HAKJIOHA.
Komnba HerotoHa.

HNutepdhepomerprl: Maiikenbcona, JInaauka, PoxaecTBeHCKOTO.

MmuoronyueBas untepdepenius, uareppepomerp @adpu-Ilepo.

Hudpakuus ceeta. [Ipuniun I'olirenca-dpenens.

3onbl Openens. [loctpoenue nudpakinOHHBIX KaPTUH rpapuuecKuM CrocoooM.
Hudpakius Openens Ha KPYTriioM OTBEPCTUH, HA IMCKE, HA KParO MOIYIUIOCKOCTH. Criupaib
Kostro.

30HHAas IJIACTUHKA.

Hudpakius Opaynrodepa Ha mienu.

[IpsimoyronbHas aMmIuTyAHas JUGPAKIUOHHAS PEIIeTKA.

OtpaxatenbHas pemeTka, 1udpakius 0eioro cBeTa Ha peleTKe, CIIeKTPaIbHbIA aHAIN3.
Judpakius Ha TpeXMEPHBIX MEPUOINYECKUX CTPYKTypaX. CTPYKTYpHBII pEHTT€HOBCKUN
aHaJIu3.

I'eomeTprueckas onTHKa Kak NpeaeibHbIi cilydyail BOTHOBOM ONTUKHU

3aKOHBI OTPa’KEHUS U NIPEJIOMIICHUS, SIBJICHUE IIOJIHOTO BHYTPEHHETO OTPAXKECHHUS.
PacnipocTpanenue jiyda B CBETOBOJE.

LlentpupoBaHnHas ontuyeckas cucrema. [Iperomienue Ha ceprudeckoil MOBEpXHOCTH.
ITonepedHoe U yriioBoe yBelIMYEHUE, KapAUHAIbHBIE TOYKU U IJIOCKOCTH.

Ontuueckue cucremsl. Jlyna. Mukpockon. Teneckorr.

.PacnipocTpoHeHue cBeTa B M30TPOIHBIX AUIIEKTPHKaX, (a3oBas U IPyMNIoBasi CKOPOCTH.
Hucnepcus ceera. X0 1y4eil B IpU3MeE.

OnexTpoHHas Teopus aucniepcu. HopmanbHas nucnepcus.

AHoMainbHas AucIepcusl.

ITornomenue ceera. 3akoH byrepa.

Tennooe n3nydyenue. 3akon Kuproda. ®opmyna Penes-/xunca.

®opwmyna [Inanka, 3akoH Ctedana-bonbimana, 3akonbsl Buna.

OcHOBHbIE TIpe/ICTaBIEHUS] KBAHTOBOM TeopuH n3nydeHus ceeta. Dotorddexr.
CrioHTaHHBIE U BBIHYKJCHHBIE IIEPEX0/Ibl B KBAHTOBOI CHCTEME, IPUHIMIINAJIbHAS CXEMa
Jazepa. XapakTepUCTUKU HEKOTOPBIX J1a3€pPOB.

Henuneitnsle spnenus B ontuke. I'eneparus rapmoHuk. CaMoOKycHpOBKa CBETA.

[Tpu sx3amMeHannOHHON (opMe IpoBeIeH s TPOMEXKYTOUHOM aTTECTAIIMU UCTIONb3YeTCs
nsATHOAITEHAS CUCTEMa OLIEHOK, ornpeeneHHas «[lonoxxenuem 06 sK3aMeHax U 3aueTaxy.
Ounenka "5" ("oTMyHO") BBICTABIAETCS CTYJCHTY, OOHAPYKHMBILIEMY BCECTOPOHHEE
crcTeMaTH4YecKoe 3HaHue y4eOHO-IIPOrpaMMHOT0 MaTepralia, yMeHHUe CBOOOIHO BBITOIHATh
IIPAaKTUYECKHE 3a/1aHUsI, OCBOMBILIEMY OCHOBHYIO JIUTEPATYPY U 3HAKOMOMY C AOMOJHUTENBHON
JUTEpaTypol, peKOMEeHJ0BaHHOU nporpammoil. "Ouenka "5" ("oTin4yHO") BRICTaBIIAETCS
CTYACHTaM, YCBOMBIIHMM B3aUMOCBSI3b OCHOBHBIX NOHITHH JUCIUIUIMHBI B X 3HAYCHUH JUIS
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npuobdperaeMoit mpodeccun, MPOSBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B IOHUMAaHHH,
W3JI0’KEHUU U UCTOJIb30BaHUU YUeOHO-TIPOTPaMMHOI0 MaTepuaa.

Ouenka "4" ("xopormio") BBICTABISECTCS CTYACHTY, OOHAPYKUBIIEMY ITOJTHOE 3HAHUE
y4eOHO-IIPOrpaMMHOI0 MaTepHaa, yCIelHO BHITOJHUBIIEMY IPEIyCMOTPEHHBIE TPOrPaMMOii
3a/1auy, YCBOMBIIIEMY OCHOBHYIO PEKOMEH0BaHHYIO uTepaTypy. Onenka "4" ("xoporo")
BBICTABIIACTCS CTYACHTY, TOKA3aBIIEMy CUCTEMAaTUYECKUI XapaKTep 3HAHUM M0 TUCHUIUIMHE U
CIOCOOHOMY K UX CAMOCTOATEIHLHOMY ITONOJHEHUIO U OOHOBIICHUIO B XO/I€ AajbHelIen yueObl
1 Ipo(heCCUOHATIBHOM e TEIIbHOCTH.

Ouenka "3" ("yI0BIETBOPUTENIHHO'") BBICTABIISICTCS CTYACHTY, OOHAPYKUBILIEMY 3HAHUE
OCHOBHOT0 Y4€OHO-ITPOrpaMMHOT0O MaTepuasia B 00beMe, He0OXO0AUMOM 7S AalbHEeHIIel yueObl
U TIpeacTodIeil padoThl Mo NpodeccHu, CIIPABIIAIONIEMYCS C BBIIIOTHEHUEM 3a/JaHUM,
MPeAYCMOTPEHHBIX TIporpammoit. Onenka "3" ("'yaoBIeTBOPUTENBHO") BBICTABIISICTCS
CTyAEHTaM, 00JIaIal0LIM HEOOXOAUMBIMU 3HAHUSIMU, HO JOMYCTUBIIUM HETOYHOCTH B OTBETE
Ha 3K3aMEHE U MPU BINOJIHEHUH SK3aMEHAIIMOHHBIX 3a/IaHUM.

Onenka "2" ("Hey1OBJIETBOPUTENBHO") BBICTABISAETCS CTYACHTY, OOHAPYKUBLIEMY
CYIIECTBEHHBIE MPOOENbl B 3HAHUSAX OCHOBHOTO YU4€OHO-IIPOrpaMMHOT0 MaTepHara,
JOMYCTUBILIEMY MPUHIIMITUATBHBIE OIMOKY B BBIMOJHEHUH MPEIYCMOTPEHHBIX MPOTPaMMOn
3ananuii. Kak mpasuiio, onenka "2" ("HeyI0BIETBOPUTENIHHO'") CTABUTCS CTYACHTaM, KOTOPbIE
HE MOTYT MPOAOJKATh 00y4YeHUE WU IPUCTYIUTH K MPo(decCHOHaANbHOM 1eATeTbHOCTH 110
OKOHYAHUU By3a 0€3 JOMOIHUTEIbHBIX 3aHATUH MO0 COOTBETCTBYIOLIEH AUCIMILTHHE.
OneHouyHbIE CPECTBA ISl MHBAIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSMU 3/I0POBBS
BBIOMPAIOTCS C YY€TOM UX MHAMBHUAYAIBHBIX ICUXO(U3UUECKUX OCOOCHHOCTEH.

— IpY HEOOXOTUMOCTH WHBAJIHMIAM U JIULIaM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbSI
MIPEIOCTABIIACTCS AOMOJHUTEIBHOE BpeMsl [IJIs IMOATOTOBKU OTBETA Ha SK3aMEHE;

— MpU IPOBECHUH MPOIIETypPhl OLICHUBAHUS PE3yJIbTaTOB 00YUEeHHsI HHBAUIOB U JIMII C
OTrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbSI MPEAYCMATPUBACTCS UCTIOIb30BAHUE TEXHUYECKIX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX MHJMBUIyaIbHBIMH OCOOCHHOCTSIMU;

— MpY HEOOXOUMOCTH I 0OYUAIOLIUXCS ¢ OTPAHMYEHHBIMU BO3MOKHOCTSIMHU 3JIOPOBBS U
WHBAJHUI0B MPOIEAYypa OIICHUBAHUSI PE3yIbTATOB OOYUYEHHUS MO TUCIUTUIMHE MOKET
MIPOBOJIUTHCS B HECKOJIBKO HTAIOB.

[Ipouienypa orieHUBaHUS Pe3yIbTaTOB O0YUSHHSI HHBATUAOB U JIUI] C OTPaHUYEHHBIMH
BO3MO’KHOCTSIMHU 3/I0POBBS IO JTUCHUIUIMHE (MOYJII0) IPeAyCMaTpPUBAET NPEIOCTaBICHUE
nHpopmanuu B Gopmax, aJanTUPOBAHHBIX K OTPAHUYEHHUSIM UX 30POBbSI U BOCIIPUSITUS
uH(pOpMaIUHU:

JInst un ¢ HapyleHUsIMUA 3pEHUS:

— B MieyaTHOM popme yBenTHYeHHBIM MIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JInst un ¢ HapyIeHUsIMU CITyXa:

— B Ie4aTHo ¢opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIst i1l ¢ HapyleHUsIMA OMTOPHO-IBUTATEIBHOTO anmnapara:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepedeHbh MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
00y4aromxcs.

5. IlepeyeHb OCHOBHOH M JONOJHHUTEJbHON y4eOHOH JHMTEepaTypbl, HEOOXOAUMON 1JIA
OCBOCHUS THCHMILINHBI (MO1YJIs1)

5.1 OcHoBHas1 1MTEpaTypa:
1. bounnapes, bopuc Bnagumuposuu. Kypc oOmieii ¢pusuku [DnekTpoHHBIN pecype] : B 3-x
KH. : y4eOHUK JuIist OakanaBpoB . KH. 2 : DnekrpomarHeTusm, onTHKa, KBaHToBas ¢usuka / b. B.
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boumapes, H. Il. Kanamnwukos, I'. I'. Cnupun. - 2-e usa. - Mocksa : FOpaiit, 2017. - 441 c. -
https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56CO0.

2. Casenbes, U. B. Kypc obmieit puzuku [DneKTpoHHBIN pecypc] : yaeOHoe mocodue: B 3 T.
T. 3: KanToBas ontuka. AtomHas ¢pusuka. ®usuka tBeporo tena. Ou3nka aTOMHOTO Sapa U
anemenTapubix yactuil / M. B. CaBenwes. - 11-¢ usn., crep. - Cankr-IlerepOypr : Jlans, 2017. - 320
c. - https://e.lanbook.com/book/92652.

3. Tpodumora, Tamcus MBanoHa OcHOBBI (u3nku. BojsHOBas W KBaHTOBas ONTHKA
[Tekct] : [yue6HOe mocobue] / T. . Tpodumonra . - M. : KHOPYC, 2011. - 215 c. : un. - ISBN
9785406011959.

5.2 JlonoJiHUTEILHAS JIUTEpaTypa:

1. Canex, baxaa E.A. Ontuka u ¢oronuka. [Ipuanuner u npumenenus [Tekct]: [yueOHoe
nmocobue : B 2 T1.]. T. 1 / b. Canex, M. Teiix ; nep. ¢ anrn. B. JI. [lepboBa. - JlonronpyaHblii:
Wurtennexr, 2012. - 759 c., [4] n. nin.: un. - ISBN 9785915590389.

2. Canex, baxaa E.A. Ontuka u ¢oronuka. [lpunuunsr u npumenenus [Tekcr]: [yueOHOe
nocobue : B 2 1.]. T. 2 / b. Canex, M. Teiix ; nep. ¢ aurn. B. JI. [lep6oBa. - JlonronpyaHsblii:
Hurtennexr, 2012. - 780 c., [8] a. wir. : mn. - ISBN 9785915591355.

3. Ckanupyromasi 3J1eKTpOHHAsT MUKPOCKOIHS M PEHTIE€HO-CIIEKTPAIIbHBII MUKpPOAHAIN3 B
npuMepax MpakTUYecKoro nmpumeneHus [Tekct] : yueOHOe mocoOue A CTyaeHTOB By30B / M. M.
Kpumran, U. C. fcuukos, B. U. [Monynun u ap. ; [mox obm. pea. M. M. Kpumranal. - M. :
Texnochepa, 2009. - 206 c. : w1 - (Mup u3ukm U TexHuku). - bubmuorp.: ¢. 55-56. - ISBN
9785948362007.

6. Ilepeuenb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHMKANMOHHON ceTH «MHTepHeT,
He00XO0AUMBIX JI1 OCBOCHH S JUCHUIJIMHBI (MOZYJIs1)

1. Onexrponnsie pecypcbl PI'BOY BO «KybaHckuii rocyaapcTBEHHBIH YHUBEPCUTET»:
http://www.kubsu.ru/node/1145

2. UndpopmannonHas cucrema «EquHoe 0KHO JocTyna K 00pa3oBaTeIbHBIM pecypcamy»:
http://window.edu.ru/window

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

4. bonplias Hay4yHas OUOIMOTEKA:

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

7. MeToauveckne yKa3aHus I 00yYAIOLIUXCS 110 OCBOCHUIO TN CHUIIIMHBI (MOIYJIS)

Ha camocrostensHyro paboTy CTyneHToB, corjacHo TpeboBanusim @PIOC BO mno
Harpasiernio 03.03.02 ®usuka (npoduns: OyHaameHTan bHas (HU3HKA), OTBOAUTCSA OKoio 48 %
BPEMEHU OT OOIeH TPYIOEMKOCTH AUCHUIUIMHBL. CONpOBOXKAEHHUE CAMOCTOATENBHOM paboThI
CTYZIE€HTOB MOXET OBITh OPraHU30BAHO B CIEAYIONIMX (popMax:

— COCTaBJICHHEM MH/IMBUIYAJIbHBIX TJIAHOB CAMOCTOSATEIbHOM paboThl KaKJ0r0 U3 CTYACHTOB
C yKa3aHHEM TeMbl U BUJIOB 3aHATHH, (JOPM U CPOKOB MPE/ICTABICHUS PE3YyIbTATOB;

— TpOBEIEHHEM KOHCYJIbTAllMi (MHAWBUIYaJbHBIX WM TPYMNIOBBIX), B TOM YHCIE C
MPUMEHEHHEM JIUCTaHIIMOHHOH cpeibl 00yUYeHHU .

Kputepuii onenkn 3¢p¢GEeKTUBHOCTH CaMOCTOSTENbHONH pabOThl CTYyIEHTOB (popMupyercs B
X0JIe TPOMEXYTOUYHOTO KOHTPOJIS MpOoIlecca BBIMOJHEHHS 3a/laHUil U OCYLIECTBISETCS HAa OCHOBE
Pa3IUYHBIX CIOCOOOB B3aUMOACHCTBUS.

B cooTBeTcTBMM C 3TUM IpU NMPOBEJCHUM ONEPATHBHOIO KOHTPOJS MOTYT HCIIOJIb30BAThHCS
KOHTPOJIbHBIE BOIPOCHl KaK K BBIOJHSAEMBIM paboTaM J1abopaTOpHOrO0 MPAaKTUKyMa, TaK U K
COOTBETCTBYIOIIMM Pa3/ielaM AUCIUIUINHBI «ONTHKAY.
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KOHTpONIb MOXET OCYIIECTBIIATHCS TaKKe IMOCPEICTBOM TECTHPOBAHUS CTYACHTOB II0
OKOHYAaHUH M3YYCHUS TeM yIeOHON JTUCITUTUINHBL.

[To muToraM BBINOJIHEHUS KaXKJOW J1a0OpPaTOpHOU PabOThI CTYJEHT COCTABIISET MOAPOOHBIN
OTYET, ONMMPAsICh HA KOTOPBIA IOJDKEH B Oecelie ¢ MperojaBaTesieM IMPOJAEMOHCTPUPOBATh 3HAHUE
TEOPETHYECKOTO U JKCIIEPHUMEHTAILHOTO MaTepualia, OTHocsmierocsi kK padore. [IpoBepka 3HaHMI
CTyIlEHTa OCHOBaHAa Ha KOHTPOJIBHBIX M  JIOTIOJHHUTENBHBIX  BOMpPOCAaX,  KaCaIOIIUXCS
COOTBETCTBYIOIIMX Pa3zeliOB OCHOBHOM TUCIMILIMHBI «onTHKa». [locie 3aBepieHus 1abopaTopHOn
paboThI CTYJCHT NPEAOCTABIISET OTKOPPEKTUPOBAHHBIN B XOJI€ 3AIIUTHI OTYET O HEH.

JononmHutenbHas Gpopma KOHTPOIIs A3((HEKTUBHOCTH YCBOCHHUSI MaTepHalia U MpUOOpeTeHUs
MPAKTUYECKUX HABBIKOB 3aKIFOYAETCS B OTKPHITOM WHTEPAKTHBHOW 3aIIuTe pabOThl Ha YCTHOM
BBICTYIUICHUU T[Epell ayauTOpHeld COKYpCHHKOB. B 3ToM cilydae 3amuTa TpPOXOJUT B PEKHME
KpaTKOTo J0KJIa/a.

CorpoBOXKIEHHE CaMOCTOSITENIBHOW PAa0OThI CTYJICHTOB TAaK)KE OpPraHM30BaHO B CIICIYFOIIUX
(dhopmax:

— YCBOCHUE, JIOTIOJIHEHUE W BHHKAaHUE B pa3OMpaeMbie pa3leibl TUCIUILTUHBI IPU TOMOIIU
3HAHUH MOJIy4aeMbIX TI0 CPEACTBaM HM3YYCHHUS PEKOMEHIYEMOH JIMTepaTypbl U OCYIIECTBIIIEMOE
MyTEeM HamucaHus peepaTuBHBIX padoT;

— KOHCYJbTAllUW, OPraHW30BAaHHBIC IS Pa3bsACHCHHUS MPOOJIEMHBIX MOMEHTOB IIPH
CaMOCTOSITEIIbHOM HM3YYCHUU TEX HIIM HMHBIX AacClEKTOB pa3JielIOB yCBaWBacMoN WH(pOpMAlUU B
JTUCHUTUTHHE.

K cpencrBam obecnieuenus AUCHUILTUHBI «ONTHKA» TaK)KE€ OTHOCUTCS

— KOHTPOJIBHBIC BOTIPOCHI 10 pa3zeiiaM y4eOHOM JUCIUTUINHBI,

— Ha0bOp TeM JIJIs TOTIOJIHUTEIILHOTO UCCIICAOBAHMS 110 pa3zeiiaM yueOHOM JUCIIUTUTHHEI.

8. IlepeueHb MHGPOPMALMOHHBIX TEXHOJOTMi, HMCHOJb3yeMbIX NPH OCYIIECTBJIECHHHU
o0pa3oBaTeIbHOI0 mpouecca mno aucuuiuinHe (moaysawo) Ilepeyenr HeoOXxoauMoOro
NMPOrpaMMHOI0 o0ecredeHus

1. Onepaunonnas cucrema MS Windows.

2. UnTterpupoBanHoe opucHoe npuioxenue MS Office.
4. Ob6ecnieuenue HHHOPMAIIMOHHON 6€3011aCHOCTU—AaHTHBHPYC.

5. Cucrema nporpaMMHpOBaHUs Ha SI3bIKE BBICOKOTO YpoBHS VBA.

9. MarepuagbHo-TexHH4YecKass  0a3a, HeoOXoguMass I OCYLIECTBJICHHA
00pa3oBaTeIbHOI0 NPoUecca Mo AMCHUILINHE (MOTYJII0)

MarepuanbHO-TeXHUYECKOE 0OecTieueHre TUCIUTUIMHBI
Ne Bup pabor
(MOyIIsT) MU OCHALIICHHOCTh
1. 3aHATHS JEKUUOHHOTO | YueOHas ayAuTOpus AJs POBEJCHUS 3aHATUH JIEKIIHOHHOTO
THIA tuna aya. 201C, 300C ocHanieHHas MPe3eHTAllMOHHON
TEXHHUKOU (IIPOEKTOP, IKpaH, HOYTOYK) U COOTBETCTBYIOIIUM
nporpaMMHbIM obecrieuernem (I10)
2. 3aHATHS ceMUHapcKoro | YueOHas ayauTopus AJs MPOBEACHHS 3aHATUH CEMUHAPCKOTO
THIIA tumna aya. 312C
3. ['pynnossle Aynutopust Ne 209C
(MHIUBU YA bHBIE)
KOHCYJIbTAIINH
4. Texymuii KOHTPOIb, Aynutopust Ne 209C
IPOMEXKYTOUHAs
aTTecTanus
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5. CaMocrosTenpHas
paboTta

Kabuner mys camocrosarensHoit padoter 208C, 204C, 205C
OCHAIIICHHBI KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO
MOAKIIOUEHUS K ceTH « HTepHEeT», MporpaMMoii SKpaHHOTO
YBEIMYCHUS K 00CCIICYCHHBIA TOCTYIIOM B JICKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaTEILHYIO CPEly YHUBEPCUTETA.

Peanmuzamus Ilpodwist mpenmonaraeT Haauuue HEOOXOIMMOIO JUIsl pealu3alliy JTaHHON

y4eOHOU POrpaMMBI:

HJ’IH IIPOBCACHUA 3aHATHH 1O JUCLHMITIINHE «OnTuka» nMeeTcs HCO6XO,I[I/IMa$I MaTCpHralIbHO-
TEXHHUYCCKaA 6333, COOTBETCTBYIOIIAA HeﬁCTBYIOHIHM CAHUTAPHBIM U IIPOTUBOIIOXKAPHBIM ITPpaBHUJIaM

1 HOpMaMm:

— CIIeNMAIM3UPOBAHHAS JICKIIMOHHAS ayauTopust (u3uko-Texuudeckoro ¢akynprera (2001 C),
OCHAallleHHas] MYJIbTUMEIUNUHBIM TMPOEKTOPOM, SKPAaHOM, HHTEPAKTUBHOM JIOCKOHM, a Takxke
npudopamMu U 000pyIOBaHUEM JJIsl IOCTAHOBKHU YY€OHBIX JEMOHCTPALIMOHHBIX YKCIIEPUMEHTOB.

- CIIeUANM3UPOBAHHAS ayAUTOPUS JUIS MPOBEIEHUS TabopaTopHbIX paboT mo «Onrtuke» (312
C) duzuko-TexHnueckoro ¢akynbTeTa, OCHAIIEHHAs! KOMIUIEKCOM J1a00paTOPHBIX PadoT.
— JICKIIMOHHBIC ayJIUTOPUH TpeOyeMOol BMECTUMOCTH
—  JIEMOHCTPAI[MOHHBIC SKCIIEPUMEHTBI 11O ONITHKE

— IIJIaKaThI 110 OIITHKEC.

— y4eOHble KHHO(DUIBMBI 10 ONTHKE.

— IporpamMMbl MOJICIHUPOBAHUS IPOIECCOB IO ONTHKE
— J1abopaTopuu IS IPOBEACHHMS JJaOOPaTOPHBIX padoT
— OIHCaHUsA JIAOOPATOPHBIX PadOT IO ONTHKE.

— HporpamMmbl IIPOrpaMMHUPOBAHHOIO KOHTPOJIA 3HAHHUHI CTYACHTOB (B TOM YHCJIC IIPOIpaMMHOC

o0ecrnieueHre AUCTaHIIMOHHOTO 00yUeHus).
— JuTeparypa B OMOJIMOTEKE YHHBEPCHTETA, IOCTYIl K BHEUTHHM HH(OPMAIIMOHHBIM UCTOYHHUKAM
JUISL CAMOCTOSITENIbHON pabOTHI CTY/IEHTOB.
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