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1. Heau w 3aga4u M3y4YeHUs: AU CHUIINHbBI
1.1 Heap AUCHUIIHMHBI

JlaHHas1 TUCIMILTMHA CTaBUT CBOCH IEJIbI0 M3yYCHUE 3aKOHOMEPHOCTEH M3ITyUeHHUsI, TIOTJIOMICHHS U
pacrpocTpaHeHHss CBeTa, (OPMHPOBAHUE TIPEACTABICHWH O JBOWCTBEHHOHW TIPUPOJAE  CBETa,
MIPOSIBJISIFOIIICHCST Yepe3 CBOWMCTBA 3JICKTPOMATHUTHBIX BOJH M KBAHTOB JJCKTPOMArHUTHOTO IOJS —
(hOTOHOB.

1.2 3apauyu ocBOeHUS AUCHUILINHLI

OcHoBHbIE 33724l AUCIUILIIUHBI:

— cdopMupoBaTh y CTYIACHTOB HpEJCTaBICHHE O (PU3NUYECKONW ONTHKE KaK MaTeMaTHYeCKOM
00001eHn HAOMIOACHUM, MPAKTUYECKOrO0 OMNbITa M OKCHEPUMEHTOB, B KOTOPBIX MPOSBISIOTCS
3aKOHOMEPHOCTH U3JTy4EHUS;

— U3y4YUTh MPOIIECCHI OTPAKEHUs, IOTJIOMICHHS U PACIIPOCTPAHEHUS CBETA;

— U3y4YUTh NPUHLHUIIBI pAaOOTHl ONTHUYECKUX YCTPOMHCTB;

— OCBOUTH TEXHUKY MPOBEACHUS ONTHUYECKUX U3MEPEHHUM U UCCIIETOBAHUH.

1.3 MecTo mucuunainHbl (MOAYJIs) B CTPYKTYpe 00pa30oBaTe/ibHOM MPOrpaMMbl

Jucuunnmza «OnTuka» sBIseTcsl KOMIOHEHTOM OO0IIero Kypca (pU3UKU U BXOAUT B 0a30BYIO 4acTh
MaTeMaTU4eCKOr0 M E€CTECTBEHHOHAYYHOro IHKJIa. HeoOXOIUMBIMH IMPEIIOChUIKaMH JUIS YCHEITHOTO
OCBOGHHSI Kypca SIBIISIETCS clielyromiee. B nukie MareMaTn4ecKuX AMCHUILIMH: 3HAaHHE OCHOB JIMHEHHOW
anreOppl M MaTeMaTHYECKOro aHaiu3a, yMeHue aup(depeHuupoBaTb M HHTETPHPOBATh, Pa3JIOKUThH
¢ynkumo B psx Teinopa, pemats npocreiiimue auddepeHuanbHble ypaBHEHUS, BIAAETh JIEMEHTAaMH
BEKTOPHOT'O aHajii3a, BKIIIOYas XOpollee MOHMMaHHWe MHTerpaibHbIX TeopeM Octporpajckoro-Iaycca u
Crokca.

B nukie obuiegusnueckux AUCHUIUINH HEOOXOAMMBIMU MPEANOCHUIKAMU SBIISIOTCS 3HAHUE OCHOB
KJIAaCCUYECKOM MEXaHUKH, MOJIEKYJISIPHOM (U3MKM, SJEKTpUYECTBA M MAarHeTu3Ma, aHaJIUTUYeCKON
T€OMETPHH.

B cBoto ouepenp, pazaensl kypca «ONTHKa» SBISIOTCS OCHOBOW Il H3YUEHHs OOLETEXHUUECKUX U
WH)KEHEPHBIX JMCLUUIUIMH, TakuX Kak «OCHOBBI aTOMHON (H3UKN», «OCHOBBI AIEpHON (U3UKIY,
«buodusnueckue ocHOBBI kHBbIX cucteM (brnodusuka)» u 1pyrux.

1.4 IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO JUCHHILIHHE «ONTHKA», COOTHECEHHBIX
¢ IVIAHMPYEMBbIMH Pe3yJIbTATAMH OCBOCHUsI 00Pa30BaTeIbHOM IPOrPaMMBbI

ITponecc n3yyenus AMCUUIUIMHBI «ONTHKa» HanpaBiieH Ha (opMupoBanue kommereHuii OTTK—1.

No WNunexc Copnepxanue B pe3ynbrate nzyuenus yueOHOM JUCHUTUIIMHBI
I 1; KOMIIET | KOMIETEHINH (WK €€ o0y4Jaronuecst JOIHKHBI
" | eHuun 4acTH) 3HATH ‘ yMeTh ‘ BJIA/1eTh




No WNHunekc Conepxanue B pe3ynbTaTe uzyueHus yueOHONH AUCIUILTUHBI
g, | KOMIET | KOMIETEHLMH (i eé oOyyaronirecst JOJIKHbI
" | eHuuun YacTH) 3HATh yMeThb BJIAJETh
1 OIIK-1 | Crioco6HOCTH 3aKOHBI [IpumeHnaThH [IpakTHyeckum
MPEJICTaBIISTh U3ITy4YeHHUS, MOJTy4YEHHbIE U HaBBIKAMH
aJICKBaTHYIO MOTJIOLIEHUS, 3HAHUS Uit | paboThI c
COBPEMEHHOMY pacnpoCcTpaHeH | pelieHus ONTUYECKUMU
YPOBHIO 3HaHMM | U1  cBeTa U | (PU3HUECKHUX yCTpOWCTBAaMU,
HAY4YHYIO KapTUHY | ONHKCHIBAIOIIME | 33/a4. 00paboTku
MUpa  Ha  OCHOBE | UX JTAHHBIX
3HAHUS OCHOBHBIX | MaTeMaTUYECKU ONTUYECKUX
MOJIO)KEHUH, 3aKOHOB | € COOTHOIIEHUS, U3MEpEeHHUI,
u METOJIOB | €IMHUIIBI BBIMIOJTHEHUS
€CTECTBEHHBIX HayK W | MU3MEpEeHUus pacueTos,
MaTeMaTUKH ONTUYECKUX pelieHus 3aaad
BEJIMYUH,
MPUHIIUIIBI
paboThI
ONTUYECKUX
YCTPOWCTB

2. CTpyKTypa U coiepKaHMe U CHUILTHHBI

2.1 PacnipenesieHue TPyA0€MKOCTH JTUCHMILIMHBI 10 BUAAM padoT

OO6mmas TpyI0€MKOCTh TUCIUIUIMHBI cocTaBnseT 4

10 BUJaM pa60T MMpEaACTaBJIICHO B Ta6nnue .

3au.en. (144 yaca), ux pacnpenencHue

3aHATHUSA)

CemecTpbl
Bun yueOHO# paboThI Beero (dachrn)
4acoB
3
KonTakTHasi pabora, B TOM 4YHCJIe:

AyIuTOpHBIE 3aHATHS (BCEro): 72 72
3aHATHA NTEKIIMOHHOIO THUIIA 36 36 - -
JlaboparopHsble 3aHATHS - - - -
3aHATUSA CEMUHAPCKOTO THMA (CEMUHAPBI, IPAKTUYECKUE 36 36 i i

HNnas koHTaKkTHasi padora:

KonTpons camoctosrensHoii paboTsl (KCP) 4 4

ITpomesxxyrounas atrecranus (MKP) 0,3 0,3
CamocrositesibHas padoTa, B TOM 4HucJjIe:
Kypcosas paboma 6 6 - -
IIpopabomxka yuebnoco (meopemuueckoz2o) mamepuana 28 28 - -
Buinonnenue unousudyanvHulx 3a0anuil (n002omoska 7 7 i i
coobWeHull, npezenmayuii)
IToaroroBka K TEKyLIEMY KOHTPOJIIO 11,8 11,8 - -
KoHnTpoJb:

IToaroroBka K sK3aMeHy 27 27

O0mas Tpy10eMKOCTh ‘ yac. 144 144 - -




B TOM 4YHCJIe KOHTAKTHAs
76,3 76,3
padora
3a4. e]l. 4 4

2.2 CTpyKTypa IUCHHUIUIUHBI:
PacnipeieneHne BUIOB y4eOHOH pabOThI M X TPYAOSMKOCTH I10 pa3zieiiaM JUCIUTLINHBL.
Paznenbr nucuumuimHbl, n3ydaembie B4 cemectpe (015 cmyodenmos ODO):

No KonnuectBo yacos
- AynurtopHas
paszne HaumenoBanue pasneios CamocrosiTenbHas
A Bcero pabota paota
JI 113 JIP

1. (IIpenmer u 3aauu Gpu3HUECKOI 7 5 5 0 3
ONTHKHU

2. |Ilonspuzanms cBera 19 6 6 0 7

3. |HnaTepdepenius ceera 19 6 6 0 7

4. |dIudpaknus cBeTa 13 4 4 0 5

5. |'eomerpuyeckas ONTHKA 14 4 4 0 6

6 |/lucnepcus cBeta 17 6 6 0 5

7 |KBaHTOBas onTukKa 17 4 8 0 5

8 |Henuneiinas onTuka 7 4 0 0 3
Bcezo: 113 36 36 0 41

2.3 ConepxaHue pa3ieioB IMCUUILIHHBI:

2.3.1 3aHsATHA JEeKIHOHHOI0 THIIA

HanmenoBanue ®opMa TeKy1ero
Ne Coneprxanue pasjena
paszzena KOHTPOJISI
1 2 3 4
1. |Ilpeamer u 3amaun |IIpeamer u 3aaun GU3NYECKON ONTHKH, €€ MECTO OTBeTbl Ha
¢buznyeckoi cpeau Opyrux (GU3NYecKUX Hayk. KOHTPOJIbHBIE BOIIPOCHI
ONITUKHU DJexTpoMarHuTHas npupoaa ceera. [llkana (KB) / BeImONTHEHUE
AIIEKTPOMArHUTHBIX BOJH. CTpyKTypa MPAKTUYECKHUX 3aJaHUN
ANIEKTPOMArHUTHOM BOJIHBL. [lonspuszanus (IT3) / rectuposanue (T)
AIIEKTPOMAarHUTHHIX BOJIH. Cdepuueckre
AIIEKTPOMarHUTHbBIE BOJIHBL. [[1OTHOCTH MOTOKA
SHEPTUH U MJIOTHOCTh UMITYJIbCA
AIIEKTPOMATrHUTHBIX BOJIH.
2.  |llonspu3zamus cBera (OTpaskeHUE U MPETOMIIEHUE IEKTPOMArHUTHBIX KB/II3/T

BOJIH Ha TpaHUlIE pa3fena IByX TUIIEKTPUUECKUX
cpen. @opmynbl OpeHens sl OTPaKEHHBIX U
MIPEJIOMJIEHHBIX CBETOBBIX BOJIH. 3aKOH bprocrepa.
[TonHOe BHyTpeHHEE OTpakeHUE CBETA. 3aKOH

Mauntoca. JIBOMHOE JIy4enpesIoMIICHUE.




3. |UaTepdepenmms Nutepdepentiusa ceera. Cynepno3uiiust KB/II3/T
cBeTa KOT'€pEHTHBIX 3JIEKTPOMAarHUTHBIX BOJIH.
[Toryuenune untreppepeHINOHHONW KapTHUHBI.
WnTepdepeHius 31eKTpOMarHUTHBIX BOJH B
nuaiekTpudeckoit cpene. [lonstue o rojgorpaduu.
4. |dudpakmus ceera |[[Ipunnun [toiirenca-dpenens. Metos 30H KB/II3/T
Openens. dubpakuus Openens, nudpakiys
®paynrodepa. JludpakinonHas pereTka.
5. |'eomerpuueckas  |[['eomeTpuueckass ONTHUKA KakK MpPeaAesIbHBIN KB/II3/T
ONTHKA ciaydaid BoJiHOBOM onTuku. [loctpoenue
M300paXeHU B ONTUYECKUX CHCTEMaXx.
AoOeppanuu ontuueckux cucreM. IIpocreitmme
ONTHYECKHE TPUOOPHI.
6 Hucnepcus ceera  |l[lornoiienne u paccesstHue cBeTa B BEIIECTRBE. KB/II3/T
Jucnepcus cera.
7  |KBanToBas ontuka |TermnoBoe u3nydyeHue. 3aKOH TEILIOBOTO KB/II3/T
usnydenus: Kupxroda. 3akoHbl u3nydeHus
yepHoro tena. Potornekrpudeckuit 3P QexT.
KBanrtoBas npupona cseta. Jlazepsl.
8  |Henunerinas ['enepariuisi rapMOHUK, caMO(OKYCHPOBKA CBETA. KB/II3/T
OTTHKA

2.3.2 3aHATHA CEMUHAPCKOI0 THIIA
BapuanTtsl npaktuyeckux 3agaHuil 0epyrces u3 3agaunuka Mpomos U.E. 3agauu no obmeit puszuke
M.: BUHOM. Jlaboparopus 3Hanwuii, 2014.

HanmeHnoBanue TemaTuka NPakKTUYECKUX 3aHATHN ®opMa TeKy1ero
paznena (ceMHrHapoB) KOHTPOJIS
2 3 4
WNuauBuayalbHble 3a1aHus Ul Kaxa0ro cryneHTa |[Iposepounas
. . KOHTpOJIbHast ~ pabora,
1.BX01HO¥M KOHTpPOJIb 3HAHUH
IIPOBEpPKA  JIOMAILHETO
3aJlaHusl.
Metoael modydeHHs TNOJSApU30BaHHOrO  cBera.|lIpoBepounas
3akoH bprocrepa, 3akoH Mamtoca. CreneHb|KOHTposibHAs  palora,
MOJIIPU3aLlUU CBETA IIPOBEpPKA  JIOMAILHETO
2.Ilonsipusanus ceera 3anaum ans pemeHus B ayauropun: Ne 1.2.3, 1.2.6,|3aganus.
1.3.4,1.3.5,
Ha mom: Ne 1.2.9, 1.3.7 (§ 1.1, rn. 1, ctp. 23, § 1.3,
cTp. 26-27)
OmnbiTel @penens, onbiTel FOHra. UnTepdepenmus|[Iposepounas
B TOHKHUX IJIEHKaX. KOHTpOJIbHast ~ paborTa,
3.Untepdepentus ceeta |3anauu /i peuieHus B ayautopun: Ne 2.1.1, 2.1.2,|npoBepka  JOMAIIHEro
2.1.6 (§ 2.1, ctp. 32-33) Ha gom: Ne 2.1.5, 2.1.7 (§|3ananus.
2.1, tn.2, ctp. 33, cTp. 34)
Hudpakuus Openens, nudpakuus Opaynrodepa. |[IpoBepounas
3amaun gans pemeHuss B ayautopun: Ne 2.3.1,|koHTponbHas — palora,
4 Mudpatus caeta 2.3.2(§ 2.3, ctp. 47-48) MPOBEPKA  JOMAIIHETO
Ha mom: 2.3.3 (§ 2.3, ctp. 48) 3aJIaHMS.




3agaum misg peweHus B aynuropun: Ne 2.4.1, 2.4.3|[TpoBepounas

5. Jlucrepcust cBeTa (§ 2.4, ctp. 51-53) KOHTpONbHas  paboTa,
' P Ha nom: Ne 2.4.7,2.4.8 (§ 2.4, cp. 55) [pOBEpKa  JIOMAIIHETO
3a/1aHMs.
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7.KBaHnToBas onTuka

3agaum juis peuieHus B aynurtopuun: § 5.1, ctp. 86-|[IpoBepounas

KOHTpOJbHas  paboTa,
MpOBEpPKa  JIOMAIIIHETro

3aJlaHusl.
3agaum misa pewenus B aynuropun: Ne 3.1.1, 3.1.3|[IpoBepounas
. (§ 3.1, cTp. 59-61) KOHTpOJIbHas ~ paboTa,
8. Henmmelinas onuia Ha gom: Ne 3.1.8, 3.1.11 (§ 2.4, ctp. 62-61) MPOBEPKA  JOMAIIIHETO
3aJlaHusl.

9. Utorosas KOHTPOJIbHaA I/IHI[I/IBI/I,I[yaJ'IBHBIe 3alaHuA IJI KaXI0T0 CTYACHTa HpOBCpOLIHaH

pabora

KOHTpOJIbHAs paboTa.

2.3.3 JlaGopaTopHbIe 3aHATHS

He npeaAyCMOTPCHDBI yqe6HBIM IIJITaHOM.

2.4 IlepeyeHb Y4eOHO-METOAUYECKOr0 oOOecmevyeHUsl JJIsi CAMOCTOSITE/IbLHOI PadoThI

o0yuawmuxcs no aucuunanue «OnTuka

[lepedens yueOHO-METOINIECKOTO 0OECIICUCHUS
JUCIUTITAHBI TIO BBITTOJTHEHUIO CAMOCTOSITEIbHOM PabOThI

Ne HaumenoBanue pazaena

1 [Ipenmer u 3a1aun pU3NYECKOM

ONTUKH

2 [Tonspuzanus ceera

3 WuTepdepennus ceera

4 Jndpaknus ceera

5 I'eomerpuueckas onruka

6 Hucniepcus ceera

7 KBanToBas ontuka

8 Henunelinas ontrka

1. CaBenbeB U.B. Kypc oOmeit ¢usuku. B 5 Tomax.
Bonnel. Ontuka. / .B. CaBenbeB, - M.: Jlans, 2011. -
256 C. - Pexxum JlocTymna -
https://e.lanbook.com/book/707#book name

2. KamureeBckuii H.M. BonnoBas ontuka. / H.U.
KamureeBckuii, - 5-¢ u3n. - M.: Jlans, 2008. - 480 c. -
Pexum JocTyma -
https://e.lanbook.com/book/173#book name

3. MupouraukoB M.M. TeopeTnueckne OCHOBBI ONTHUKO-
JIEKTPOHHBIX TpuO0opoB. / M.M. MupomnHukos, - 3-e
m3a. - M.: Jlawp, 2010. - 704 c. - Pexxum noctyma -
https://e.lanbook.com/book/597#book name

4. Canex, baxaa E. A., Teiix, M. Ontuka u ¢GpoToOHUKA.
[Tpunuuns! u npumenenus: [yde6Hoe nmocooue: B 2 1.] T.
1 / b. Canex, M. Teiix; nep. ¢ aurn. B. JI. Jlep6oBa -
Honronpynusiii: Uutennexr, 2012.

5. Canex b. Omntuka u ¢oronuka. IlpuHUMNIBI U
npuMeHeHus: [yaeonoe nocodue: B 2 1.] T. 2 / b. Canex,
M. Teiix; nep. c¢ aurn. B. JI. JlepboBa - JlonromnpyaHslii:
Wnremnekrt, 2012.

6. I'punmreiin J1. KBanToBbli BbI30B. COBpEMEHHBIE
HCCIIEI0OBaHMs OCHOBaHUM KBAHTOBON MEXAHUKH:
[yauebHOE ocobue] /JIx. ['puninreiin, A. 3aiioHi; nep. 2-
ro u3l. nof pex. u ¢ gom. B.B. Apucrosa, A.B. Hukynosa
; IOT1. KO 2-My U3J. Ha pyc. s13. A.B. Hukynosa 2-e n3n.,
non. - lonronpynueiii: Uaremnexr, 2012.




Y4ueOHO-MEeTOAMYECKNE MaTepuaabl IS CaMOCTOSTEIBHON pPabOThl OOydJaloOmMMXCAd W3 YHUCIa
WHBAJIUIOB M JIMI[ C OTPAaHHMYCHHBIMH BO3MOXHOCTSIMH 3710poBbsi (OB3) mpenocraBisitores B (opmax,
aIalTHPOBAHHBIX K OTPaHUYCHUSIM HUX 3JI0POBBS M BOCTIPUSATHS HH(OPMAIIHH:

JUJist U1 ¢ HApyIIECHUSIMUA 3PCHHUS

— B Ie4YaTHOM (hopMe yBETMYCHHBIM IIPHPTOM,

— B JopMe DIIEKTPOHHOTO JIOKYMEHTA,

— B (hopme ayaumodaiina,

JUJist U1 ¢ HApYIICHUSIMA CITyXa:

— B [IeYaTHOM (opme,

— B popMe 2IIEKTPOHHOTO JIOKYMEHTA.

JJist U1 ¢ HapyIIEHUSIMUA OTIOPHO-JIBUTATEIILHOTO amrapara:

— B [IeYaTHOM (opme,

— B JopMe DIIEKTPOHHOTO JIOKYMEHTA,

— B dhopMme ayaunodaiina.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

B niporiecce npenogaBanus AUCHUTUIMHBI UCTIOIB3YIOTCS CICIYIOIIUE METOIBI:

— JICKIUY;

— Ompoc;

— JIOMAITHKE 3a1aHuUs;

— MHJVBUIyaJIbHbBIC IPAKTHYCCKUC 3aJaHHS,

— TECTUPOBAHHUE;

— nyOIMYHast 3alUTa J1a00paTOpHbIX padoT;

— KOHCYJIbTallUH NpernoaaBaTeieH;

— caMocTosATeNbHAss paboTa CTYJIEHTOB (M3ydyeHHE TEOPEeTHUECKOro Marepuasa, MOATOTOBKAa K
1abopaTOPHBIM 3aHATHIM, BBIMOJTHEHHE AOMAIIHUX pabdOT M WHAMBUAYAJIbHBIX THUIIOBBIX pPacyeToB,
MOJIrOTOBKA K OMPOCY, TECTUPOBAHUIO U 3a4ETY).

JIeKIIMOHHBIN MaTepuall COMPOBOXKIACTCA M3JI0KEHUEM PEe3yJbTaTOB COBPEMEHHBIX HCCIIEIOBaHU,
IJle 3TO BO3MOXKHO B COOTBETCTBHE C YPOBHEM 3HAHHMM U MOATOTOBKU CTYIEHTOB. TaM, rae HeoOXoauMmo,
YKa3bIBAIOTCSl AHAJOTUM M JENAlTCs CChUIKM Ha COOTBETCTBYIOIIME pa3fieibl (DU3MKH, B KOTOPBIX
yKa3aHHBbIE IBJICHUS ONUCHIBAIOTCS O0JIee TOUHO U KOPPEKTHO.

Jlis mpoBeleHMs JIEKIMOHHBIX 3aHATHH MOTYT HCHOJIb30BATHCS MYJIbTUMEIUIHbBIE CpPEICTBA
BOCITIPOU3BEJICHHUS] aKTUBHOT'O COJEP>KUMOTO, MO3BOJIIONIETO CIYIIATEeN0 BOCIPUHUMATh OCOOEHHOCTH
M3y4yaeMoro MaTepualia, 3a4acTyi0 UIpalollHe PeIIaloUlyl0 pojib B MOHUMAHUM M BOCIPHUATHH, a TaKXKe
dbopMupoBanun  TPO(EeCCHOHANBHBIX  KOMIeTeHIMd. JddexkTuBHOE 00CYXKIEHHE CIOXKHBIX U
JMCKYCCHOHHBIX BOIIPOCOB U MIPOOIIEM.

Marepuan JeKIUil 1 CeMUHApOB BO BpeMsi 0OyUEHHsI 3aKpEIUIIeTCs ¢ TIOMOIIBI0 MOAETHPOBAHNUS, B
nporecce KOTOPOro CTYACHTHI PACCUUTHIBAIOT HJIEKTPUUYECKHE U MATHUTHBIE MOJISt B IPOCTBIX T€OMETPUSX.

Bce cemuHapckue 3aHATHS TPOBOJATCS B MHTepakTUBHOU (opme. [ToMnMo ceMuHapoB, CyliecTByer
crcTeMa CEMECTPOBBIX 3aJJaHUN, B KOTOPOM KaXKIbIH CTYJIEHT 3a CEMECTp JJOJKEH CAaMOCTOSITEIbHO PEIIUTh
40 3anmau. 3ananue craercsa B popme Oecenbl ¢ MpenoaaBaTesieM B ClIeUalbHO OTBEIEHHOE BpeMs (ITpHeM
3aJaHuMN ).

IIpu peanusanuu yueOHOM pabOTBI MO OCBOGHUIO JAUCHUIUIMHBI «ONTHKa» HCIOJIB3YIOTCS
COBpEMEHHBIE 00pa30BaTEIbHbIE TEXHOJIOTHHU:

-Oecena, TMCKYCCHs, MO3TOBOM ILTYPM;

- nH(OPMAIIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH;

- UCCIIEI0BATENLCKUE METO/IbI B 00yUYEHUH;

- IpobsIeMHOE 00y4eHHeE.



Ha nexuum BwiHOCHTCS oOkojio 80 % wmaTepuana H3JI0KEHHOTO B MPOrpaMMe JIUCIUILIMHBIL.
OcranpHasi dYacThb Marepuaiga BBIHOCATCA JJIS CaMOCTOSITEIBHOTO HW3Yy4deHHUs. B  KOHIlE Kaxaoro
JIEKIIMOHHOTO 3aHATHs OakajgaBpaM MPeaIararoTCs I BBITOJHEHHS TBOPYECKHE W HCCIEAOBATEIIbCKUE
3aJIaHMsl, YIUTYOJISIIOIIME W PACHIMPSIONIME JICKITMOHHBIM MaTepHall, Pa3BUBAIOIINE HWHHOBAIMOHHOE
MBIIJICHHE, a TaKK€ YMEHHE padoTaTh C MPUBJICUYCHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH.
BrinonnHeHue 3THX 3a1aHUi 00CYKIAI0TCS HA CIASAYIONIEH JCKIIMA WM CEMUHAPCKOM 3aHSATHH.

Ha mnpaktuyeckux (CeMHHAPCKUX) 3aHATHSAX PacCMaTPUBAIOTCS OCHOBBI TEOPHH, TpeOyromue
CJIIOKHBIX MAaTEMAaTHYECKHX BBIKJIAJIOK, Pa3JIMYHbIE METOAbl PEIICHHS 3aja4, HauOoyiee TUIIUYHBIC H
TBOpYECKHE 3amaud. J[Js 3akpervieHuss marepuaja, paccMaTpuBaeMoOro Ha CeMHHapax, OakaiaaBpbl
MOJTYYarOT JJOMAIITHUE 3a/IaHKsI B BUJIE Ps/ia 3a/1a4 U3 COOTBETCTBYIOIINX 3aJaYHHKOB.

CamocrosTenpHas paboTa 1o JUCIHUIUIMHE BKITIOYALT:

- CaMOIIOJITOTOBKY K YU€OHBIM 3aHATHUSIM 110 KOHCIIEKTaM 1 y4eOHOM JIuTepaType;

- BBINTOJTHEHUE JOMAIITHUX 33JIaHUH (PEIICHHE TUITOBBIX 3a1a4 110 ONITHKE).

ConpoBoXKJIEHUE CAMOCTOSITENTLHOM pabOThl CTYIEHTOB TaKKE€ OPraHU30BAaHO B CIEAYIOIIMX
dbopmax:

— yCBOEHHE, IONIOJHEHNE U BHUKAHKE B pa3OupaeMble pa3aesbl TUCIUIUIMHBI TPU TOMOIIY 3HAHUN
MOJIy4aeMbIX IO CpPEICTBAM M3YYEHHS] PEKOMEHAYEMOH JHMTEepaTypbl M OCYIIECTBIISIEMOE IIyTEM
MOATOTOBKHM MHIUBUAYAIbHBIX JOKJIA/I0B;

—  KOHCYNbTAllUM, OPTaHU30BAHHBIC IS  PA3bSICHEHHS MPOOJIEMHBIX MOMEHTOB  IpHU
CaMOCTOSITEILHOM H3YYeHMHM TE€X WJIM HWHBIX AacleKTOB pa3felioB ycBauBaeModW HHGPOpMAIUU B
JUCLUIIIINHE.

OcHoBHBIE 00pa3oBaTeIbHbIE TEXHOJIOTHUH, UCTIONB3yeMbIe B yUeOHOM ITPOIIEeCCe:

— JIGKIIUH C TTPOOJIEMHBIM U3JI0KEHHUEM;

— 00CyX/IeHHE CII0KHBIX U JTUCKYCCHOHHBIX BOIIPOCOB U MPOOIEM U pa3perieHue mpooiem;

— KOMIIBIOTEPHBIE 3aHATHSA B PEXHMMAX B3aUMOJECHCTBUS <TIPEMNOAABATENb — CTYIECHT», «CTYNEHT —
MIPETOIaBaTENb), «CTYJIEHT — CTYIEHTY;

— TEXHOJIOTMM CMEUIaHHOTO OOy4YeHMs: IUCTAHIMOHHBIE 33/IaHHS W YINPAKHEHUS, COCTaBJIECHHE
rJI0ccapyeB TEPMHUHOB U ONpeJIeNIeHH, rpynioBble MeTo sl Wiki, HHTepHET-TECTUPOBaHUE M aHKETUPOBAHHE.

WHTtepakTuBHBIE 00pa30BaTENbHBIE TEXHOJIOTUH, UCTIOIB3YEMbIE B AyUTOPHBIX 3aHATHAX:

— TEXHOJIOTHS Pa3BUTHSI KPUTUYECKOTO MBIIIIJICHHS;

— JIEKIUH ¢ TPOOJIEMHBIM U3JI0KEHUEM;

— W3y4YeHHME M 3aKpeljieHHe HOBOro MaTepuana (UCMosib30BaHUE BoInpocoB, CoKpaTHUECKHil
JTAAJIoT);

— 00CYyXJEeHHE CIOXKHBIX U JUCKYCCHOHHBIX BOINPOCOB W mpoOieM («3aiimu mo3unuio (Ikaia
MHEHUI)», IPOEKTUBHBIE TEXHUKH, «OOUH — BIBOEM — BCce BMeCTe», «CMeHU Mo3uLuio», «luckyccus B
CTUJIE TEJIEBU3HMOHHOTO TOK-II0Y», 1€0aThl, CUMIIO3UYM);

— paspernienue npobiem («lepeBo pemenuin», «Mo3roBoil mTypm», «AHATU3 Ka3yCOB»);

— TBOPYECKHE 3a/1aHUs;

— paboTa B MaJIbIX TPYIIaXx;

— TEXHOJIOTHSI KOMITBIOTEPHOTO MOJEIMPOBAHNUS YHCIEHHBIX PacyeTOB.

[TpoBenenue Bcex 3aHATHI aOOPAaTOPHOTO MPAKTHKyMa IMPEIyCMOTPEHO B Kjacce CHA0KEHHOM
BCEM HEOOXOIUMBIM  OOOpYAOBaHMEM U  KOMIbloTepamMu Ui  3()()EKTUBHOTO  BBIIOJIHEHUS
COOTBETCTBYIOIIMX JIAOOPATOPHBIX paboT.

Ilo utoram BBINMOJIHEHUS KaXJI0W JaOOpaTOPHOH pPabOTHI CTYIEHT IMPEJOCTaBIAECT W 3alUIIAeT
pa3paboTaHHYIO IPOTPaMMy YHCIIEHHOT'O MOJIEIMPOBAHUS U pacyera, IpudyeM B Oecesie ¢ mpernoiaBareieM
JOJDKEH TPOJEMOHCTPUPOBATh 3HAHHWE KaK TEOPETUYECKOTO M HIKCIEPUMEHTAIBHOIO Marepuala,
OTHOCALIErocs K paboTe, Tak U HEOOXOTUMBIX IS MPAKTHUECKOW pealn3anuu paboThl KOMIBIOTEPHBIX
texHosoruit. [locne 3amuTel 1abopaTopHON pabOThI CTYCHT 00s3aH MPEeI0OCTaBUTh OTKOPPEKTUPOBAHHYIO
Y ONITUMHU3UPOBAHHYIO IIPOTPAMMHYIO pa3paboTKy B (hopMaTe NCIOIb30BAHHON KOMIIBIOTEPHOW CUCTEMBI.

HononuurensHas (opMa KOHTPOds 3(PPEeKTUBHOCTH YCBOCHHMS MaTepuala U NPUOOPETCHHS
MPAKTUYECKNX HABBIKOB 3aKJIOYAETCS] B OTKPHITOH WHTEPAKTUBHOW 3alluTe JIabopaTopHOW paboThl Ha
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YCTHOM BBICTYIUJICHUH TIEPE ayTUTOPUEI COKYPCHUKOB.

ConpoBoxieHHE CaMOCTOSATENILHONW paOOThI CTYIEHTOB TAK)KE€ OPraHU30BaHO B CIIEAYIOMIUX (popmax:

— YCBOEHHE, JOIMOJIHEHNE U BHUKAaHUE B pazOupaeMble paziesibl JUCHUILIMHBI IPH TOMOIIY 3HAHUN
MOJIy4aeMbIX 10 CPECTBAM H3yUYEHHS] pEKOMEHAYeMOM JIUTEPATyphl U ITyTeM MOATOTOBKH JTOKJIA I0B;

—  KOHCYNbTallUM, OpPraHM30BAHHbIC JJIS  PAa3bsCHEHHs MPOOJIEMHBIX  MOMEHTOB  IpHU
CaMOCTOSITEILHOM H3YYEHMHM TE€X WJIM HWHBIX acleKTOB pa3/elioB ycBauBaeMol uHGOpMaluu B
TUCLUILINHE.

Jns 7un ¢ OrpaHUYEHHBIMH  BO3MOMKHOCTSIMH  370POBbsl  MPEAYCMOTpPEHa OpraHu3anus

KOHCYJII)TaI_[I/Iﬁ C HUCIIOJIb30BAHUECM BHGKTpOHHOfI IIOYTHI.

4. OueHouyHble CpeaCTBA /JIA TEKYLIEr0o KOHTPOJISI YCIEBAE€MOCTH W TNPOMEKYTOYHOM
aTTecTaluu

@DOoH/I OLICHOYHBIX CPEJICTB TUCIMILIMHBI COCTOUT U3 CPEJICTB BXOJHOTO KOHTPOJIS 3HAHUU (110
paHee M3Y4YECHHBIM TUCIUIUTMHAM), TEKYILEro KOHTPOJIS BBIMIOJIHEHUS 33JJaHHid (CM. CITMCOK MPAKTHYECKUX
paboT), CpenCTB A MPOMEKYTOUHOM (TECThI) U UTOTOBOU aTTecTaluu (IK3aMeHa):

OreHka ycreBaeMOoCTH OCYILECTBIISETCS 10 pe3ybTaTaM:

- CaMOCTOSITENILHOTO BBIMOJIHEHHs ToMamHuX 3aaanuii u JICP;

- YCTHOT'O OITPOCa BO BPEMSsI CEMUHAPCKUX 3aHATUH;

- Ka4ecCTBa BBIOJHEHHOTO WHIMBUYAIILHOTO CEMECTPOBOTO 33aJaHHs M YCTHOTO OIpOCa MPHU €ro
3alIuTe;

- pabOTHI CTYICHTA BO BPEMs KOJUIOKBHYMA;

- KOHTPOJIBHBIX pabOT U KPaTKOBPEMEHHBIX (DPOHTAIBHBIX TECTOB;

- OTBeTa Ha dK3aMeHe (Vi1 BBISIBICHUS 3HAHUA W TOHUMAHUS TEOPETUYECKOro MaTepuaina
JUCITUATIITAHBI ).

TEKYIIUA KOHTPOJb: COCTaBICHHE M 3allUTa OTYETa MO BHIMOJIHSAEMBIM JTa0OPATOPHBIM paboTaM
MPAKTUKyMa; TPOBEpPKAa CaMOCTOSITENBHO BBIMIOJHEHHBIX 3alaHuid. (OTBEThl HAa KOHTPOIBHBIE U
JIOTIOTHUTEIbHBIE BOMPOCHI IO COOTBETCTBYIOIIUM pa3zesiaM AUCIHUILTHHBL.

UTOTOBBIA KOHTPOJIb: SK3aMeH.

4.1 ®oHj OLIECHOYHBIX CPEACTB /IS NPOBeJeHUs TeKyllel aTrecTauuu
KoHTposbHbIe BONIPOCHI 10 y4e0HOI mporpaMmme

B uem 3akmirogaercs 3aKOH MPEIOMIIEHUS CBETa?

OT 4ero 3aBUCHT BEIMYMHA KaXYIIETOCs MOAHITHS IPEAMETA, pACCMaTPUBAEMOT0 YE€pE3 CTEKIIO?

UYro Ha3bpIBaeTCA MPENEIbHBIM YIJIOM MIOJHOTO BHYTPEHHETO OTpa)KeHUsA?

Kak 3aBrucHT noka3aTelb MpeIoMIIEHUs] PaCTBOPA OT KOHLIEHTPAIUK?

Kak ycrpoena 3putenbHas Tpyoa?

UYro Ha3bIBaeTCs YBEIUYEHUEM ONTHYECKOH TpyObI?

Yro HazbIBaeTCs MOJIEM 3peHUs TpyOnl?

YeMm orinuaercs 3putenbHas Tpyoa Kemnepa ot tpy6os! [Nanunes?

UYro Takoe aneptypHas auadparma?
. Uro Takoe uncnoBas aneprypa’?
. B yem 3akmirogaercs yciaoBue CHHYCOB?
. UeM oTnmnyaercs anoxpomar oT axpomara?
. KakoBO ycTpoiCTBO OKYJIIpPHOTO MUKpOMETpa?
. B ueMm coctout sBnenue naTeppepeHm ceera?
. [laiiTe onpeznenenne HHTEPPEPEHIINN.
. Kakue BonHBI Ha3bIBatOTCs KorepeHTHBIME? Kak popMymupyroTcs yCIoBUsl KOTEPEHTHOCTH JIBYX BOJIH.
. Kak BplumMcigercs cyMMapHas HMHTEHCHUBHOCTb IIPH HAJOKEHUHU JIByX MOHOXPOMAaTHYECKHMX BOJIH
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OJIMHAKOBOM YaCTOTHI, MOJSPU30BAHHBIX B OJTHOW INIOCKOCTH?

18. Ilpy kakux yCHOBHSIX BO3HUKAIOT M KaK pPACCUMTHIBAIOTCA mMIin W mMaxX HHTEHCUBHOCTH IIpH
uHTep(epeHIIuu ABYX BOJIH?

19. Iloctpoiite xom Jsydedr B cxeme IOHra, paccuutarb pasHOCTh XOJa JIyded U MIHUPUHY
UHTEPPEPEHIITNOHHON TOJIOCHI.

20. ITocTporite xon Jydeir B Ounpusme DpeHens, BbBeauTe QGOPMYJIBI JJIs  pacueTa IIHPUHBI
UHTEpPEPEHIIMOHHON TOJIOCH K MAKCUMAaJIbHOTO YKciia UHTepPEpEeHIIMOHHBIX MOJIOC.

21. [IpuBenuTe ONTHYECKYIO cXeMy HHTepdepoMeTpa MaiikebCcoH, OOBSICHUTE MMPUHIIUII €T0 JISHCTBHS.
22. 1151 4ero UCToab3yoTes nHTepdepomeTpni?

23. B 4yem 3akmrouaetcst npuHiui ['toiirenca - ®penens?

24. Yem otmuaercs nudpaxiun Openens ot audpakunn Opayarodepa?

25. Kak gopmynupyercsi ycioBre BOZHUKHOBEHUS MAaKCHMyMOB U MUHUMYMOB MpU AU(PPAKIMN CBETa Ha
enu?

26. Kak Bnuser mupuHa 1meiny Ha AuGpakiMOHHYIO KapTUHY?

27. Kak MOCTpOWTH BEKTOPHYIO AHAarpamMMmy [UIsl ONpENeNIeHHN aMIUIMTYAbl KojeOaHui B cllydae
TUPaKIUK OT Ien?

28. Uro mpencraBisier coOoi nudpakuMOHHAS ~ pelieTKa, JaTh  OINpeAelieHHEe MapaMeTpoB,
XapaKTepU3yIIIUX AUPPaKIUOHHYIO penieTky? (IMOCTOSHHAsA, MEepUOoj, pas3pellaromias CIoCOOHOCTS,
yIJIOBas U JIMHEWHAs! AUCTIEPCHS).

29. Kak BpImmsauT audpakiMoOHHAs KapThHA Mpu Audpaknuu Ha perierke? JlaTh KadyecTBEHHOE H
KOJMYECTBEHHOE OMKCAHUE.

30. Kakas cBs3b cymiecTByeT Mexay audpaxiueit 1 uarepdepenuueii?

31. Kakoil cBeT Ha3bIBaETCS MJIOCKONOJIPU30BAHHBIM?

32. B 4éM COCTOUT SIBJICHUE JBOMHOTO JyYeNpeTOMICHUS ?

33. Yro Takoe onTuyeckas och?

34. Kakue mI0CKOCTH B KPUCTAJIIE HA3bIBAIOT TJIABHBIMU?

35. IloyeMy MHTEHCHUBHOCTb CBETA MIPOIOPLIMOHAIbHA KBaIpaTy aMILIUTY/Ibl BEKTOpa E?

36. Kak ¢popmynupyertcs 3akon bproctepa?

37. Kakue cymecTByOT ClIOCOOBI MOTYYEHUs TIIIOCKOTIONSIPU30BAaHHOTO CBETA?

38. Kakue BemiecTBa Ha3bIBAIOTCSl ONTHYECKU aKTUBHBIMH?

39. Uem oTiiMyaeTCs SJUIMNITUYECKU TOJISPU30BAHHBIN CBET OT JINHEHHO MOJISIPU30BAHHOIO?
40. Kak nzrorasnuBaercs npuzMa Hukosis u B 4yeM 3aKirodaercss IpUHINI €€ padoThI?

41. Kakue MaTepuasbl IPUMEHSIFOTCS 111 U3TOTOBJICHHUS MOJISIPOUI0B?

42. Kakue KpucTaibl Ha3bIBAIOTCS MOJIOKUTEIbHBIMHU, a KaKUe — OTPULIATEIbHBIMU ?

43. Yem oTiMyaeTcs CleKTpaabHasi CBETUMOCTh TeJla OT MHTErpaibHON?

44. Yrto HazpiBaeTcs K0O3PHUIIMEHTOM TOTJIONICHUS Tena?

45. Kakoe Teno Ha3bIBaeTcsi aOCONIOTHO YEPHBIM U KaKO€ CephIM?

46. B uem cyTb 3akoHa Kupxroga?

47. N3noxuTe nepBblii U BTOPOU 3aKOHBI BrHa.

48. Kak hopmymupyercs 3akoH Credana—bonpiiMana f1j1s1 aOCOTOTHO YEPHOTO U CEPOTO TEI?
49. IlpuBenute hopmyny [1naHka, OMUCHIBAIONTYIO U3TydYeHHE A0OCOTIOTHO YEPHOTO TEa.

50. Kakue 3aKkOHbI MOTYT OBITH IOJIOKEHBI B OCHOBY OECKOHTAKTHOTI'O U3MEPEHMUsI TEMIIEpaTyphl TeN?
51. Yro Takoe spkocTh Tena? Kak cBsi3aHbl SPKOCTh U CBETUMOCTD?

52. Kakue Tena Ha3wpiBatoTcs JamoeproBckuMu? Kak 3Byunt 3akon Jlambepra?

53.B uém 3akiiouaercs sBiIeHHE BHyTpeHHero ¢otodddexra? B kakux (GOTONpPHEMHHKAX OHO
UCIIOJIb3YETCS.

54. B yem 3akirovaeTcs siBJeHUE BEHTUILHOTO (hoTod(PderTa?

55. Kakoga cyts 3ak0HOB doTodrhdekra?

56. Kak dhopmynupyercst ypaBHeHue DiHIITeHa 17151 hoTodddexra?

57. Yo Ha3bIBaeTCs pabOTOM BhIXO/a DJICKTPOHA U3 MeTasia?

58. VI3 kakuX y4acTKOB COCTOMT BOJIbTAMIIEPHAS XapaKTEPUCTHUKA BAKyyMHOTO (hoTodIeMeHTa?
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59
60

. Uto moHUMAIOT 1Mo KpacHo# rpanuniei poroaddexra?
. UTO MOHUMAIOT MO/ TEPMUHOM 3a€PKUBAIOIIEE HATIPSIKEHUE?

4.2 DoHJ OLIEHOYHBIX CpeacCTB AJid NPOBECACHUSA l'lpOMC)KyTO‘[HOfI arTreCcTranuu

4.2.1 Bonipochl, BBIHOCHMbIE HA IK3aMeH 10 JuCHUIVIMHe «ONTHKa) /151 HANIPABJIEHUS MOJATOTOBKM:

Nk WD =

10.
1.
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

12.03.04 BuorexHu4YecKne CHCTEMbI M TEXHOJIOTUH

DneKTpoMarHuTHasl IpupoJia CBeTa, ypaBHeHusa MakcBesua.
BonnoBoe ypaBuenue. [linockas u cpepuueckast Bonnbl. [IpencraBieHue BoIH B KOMILIEKCHOM (opme.
[InotHOCTH MOTOKA YHEpruu. Bektop YMmoBa-Iloiitunra. UHTeHCMBHOCTH cBeTa. CBETOBOM BEKTOP.
DnMnTUYeCcKas, Kpyropas 1 JUHEHHas MOJsIpU3alrs rapMOHMYECKUX BOJIH. CTeneHb NOJspU3aliy.
[Tonspuszanus cBeta npu OTPAKEHUHU IIpU NpesiomieHun. @opmyiia Openens.
3akoH bprocrepa.
Pacnipoctpanenue cBeta B aHU30TPOINHBIX cpenax. [lonspuzanus npu J1BOMHOM JIy4elnpeIOMIICHUH.
IIpuzma Hukous. [Ipusma Bommactona.
DIIUICOU TyYEBBIX CKOPOCTEH. J|ByOCHBIE U OTHOOCHBIE KPUCTAJLIIBL.
3akoH Mautoca.
[InacTuHKa B 4eTBEPThH JUIMHBI BOJHBI, TIOJI BOJIHBI, B BOJIHY. IHTepdepeHIns Moaspru30BaHHBIX BOJIH.
AHanu3 3JUIMNTUYECKHU, JTUHEHHO U LIUPKYIISPHO - MOJISIPU30BAHHOTO CBETA.
Bpaienue niockocT noaspu3aiui.
HckyccTBeHHass aHU30TPOIIHSL.
OcHoBHbIE TOHATUS (POTOMETPUH.
. COOTHOIIEHHS MEXTY SHEPreTUUECKUMHU U CBETOBBIMU XapAKTEPUCTUKAMU U3TYyUCHUSI.
NuTtepdepennus cBeTa, UHTEHCUBHOCTD MPH CYNEPIIO3UIIUHU ABYX MOHOXPOMATHYECKUX BOJIH.
BpemenHas u npocTpaHCTBEHHAsI KOTEPEHTHOCTH CBETa. MI3MepeHne KOrepeHTHOCTH.
. [AByny4eBas untepdepenius, onbIT FOura. [llupuna unTepdepeHIMOHHON T0JI0CH
Knaccndeckue unrepdepeHirontsle cxemsl bunpuzma dpenens. 3epkana Openens
WuTepdepenius B TOHKUX uieHKax. [Tomockl paBHoit TonmuHbl. [Tonockl paBHoro Hakinona. Kombia
Hprotona.
Wnutepdepomerpsl: MaiikenbcoHa, JInHHUKa, PoxiecTBeHCKOTO.
MmHoronyueBas uarepdepenuus, uareppepomerp @adpu-Ilepo.
Hudpaxius csera. [Ipunuun Ioiirenca-Openens.
3onbl @penens. [loctpoenne TuppakIMOHHBIX KAPTUH IpapUueCcKUM CIIOCOO0M.
Hudpaxius OpeHenst Ha KpyrioM OTBEPCTHH, Ha TUCKE, HA Kpato nmoiyruiockoctu. Cninpains Konro.
30HHAas IUIACTUHKA.
Hudpaxius Opaynrodepa Ha mmenu.
[IpsiMoyrosibHast aMIIUTYIHAs UG PAKIIMOHHAS pelIeTKa.
OtpaxaTtenbHas pelieTka, Tuppakius 60eI0ro CBETa Ha peleTKe, CeKTPaIbHbIN aHaAIN3.
Judpaxius Ha TpeXMEPHBIX EPUOANYECKUX CTPYKTYpax. CTPYKTYpHBIH pEHTTEHOBCKUN aHAJIH3.
I'eomeTpuyeckas onTyKa KaK MpeaeiabHbINA ClIydaidl BOJHOBOM ONTHKHU
3aKOHBI OTPa)KEHUS U NIPEJIOMIIEHUS, SIBJIEHUE IIOJIHOTO BHYTPEHHETO OTPAXKECHHUS.
PacnipocTpanenue yda B CBETOBOJE.
LlentpupoBanHas ontuueckas cucrema. [Iperomienue Ha cepruieckoil MoBEpXHOCTH.
[lonepedyHoe u yriaoBoe yBeIU4EHNE, KAPAUHAIbHBIE TOUKH U TUIOCKOCTH.
OnTnueckue cucremsl. Jlynma. Muxpockon. Teneckor.
.PacnipocTpoHeHnue cBeTa B M30TPOINHBIX AUIIEKTPUKAX, (ha30Bast U TPYNIIOBasi CKOPOCTH.
Hucnepcus ceera. XoJ aydend B IPU3ME.
OnexTpoHHas Teopus aucnepcud. HopmanbHas qucnepcus.
AHOManbHas TUCIIepCusl.
. Ilornomenue ceera. 3akoH byrepa.
. .TermoBoe uznydenue. 3akon Kuproda. ®opmyna Penes-Jxunca.
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43.
44,
45.

46.

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

OcHOBHBIE TIpeICTAaBIICHNS KBAHTOBOM Teopuu n3irydeHus cBeta. otoddexr.

CrioHTaHHbBIE U BBIHYKJCHHBIE TIEPEX0/Ibl B KBAHTOBOM CHCTEME, IPUHILIUIIMAIbHAS cXeMa Jia3epa.
XapakTepruCTUKH HEKOTOPBIX J1a3€POB.

Henuneiinble siBnenus B ontuke. ['enepanus rapmouk. CaMmooKyCcHpOBKa CBETa.

[Tpu sx3ameHannOHHON (opMe IpOBeIEeHUS TPOMEXKYTOUHOM aTTeCTallM UCII0JIb3YETCs
nsATHOAIIbHAS CUCTEMA OLIEHOK, onpeereHHas «llonoxeHnem 06 sK3aMeHax U 3aueTaxy».

Ouenka "5" ("oTi4HO") BBICTABISAETCS CTYICHTY, OOHAPYKHBIIIEMY BCECTOPOHHEE
cucTeMaTHyecKoe 3HaHue y4eOHO-IIPOrpaMMHOr0 MaTepualla, yMeHUe CBOOOIHO BBIIOIHATh
IIPAKTUYECKHE 3aJaHHsl, OCBOMBILEMY OCHOBHYIO JUTEPATYPY M 3HAKOMOMY C JIOTIOJIHUTEIIBHOM
JUTEPaTypoOl, peKkoMeH10BaHHOM nporpammoit. "Onenka "5" ("oTiMuHO") BRICTABISETCS CTYICHTaM,
YCBOMBILNM B3aUMOCBS3b OCHOBHBIX ITOHITUN AUCHUIUIMHBI B UX 3HAYEHUU JUJIs IPHOOpeTaeMoit
npodeccuu, NposiBUBIIEMY TBOPUYECKHE CIOCOOHOCTH B IOHUMAHUH, U3JI0KEHUU U UCIOJIb30BaHUU
y4eOHO-IIPOrpaMMHOI0 MaTepuaa.

Onenka "4" ("xopomo") BEICTABISIETCS CTYICHTY, OOHApy>KUBILIEMY IIOJIHOE 3HAaHUE Y4eOHO-
IIPOrpaMMHOI0 MaTepualla, yCIEIHO BBIIOJHHUBILEMY IIPETyCMOTPEHHbIE IPOrpaMMOi  3a/1auH,
YCBOMBILIEMY OCHOBHYIO PEKOMEH/I0BaHHYI0 JuTeparypy. Ouenka "4" ("xopomo") BeicTaBisieTcs
CTYZIEHTY, [T0Ka3aBIIeMy CUCTEeMaTUYECKHI XapakTep 3HaHUI 110 TUCLMITIIMHE U CIIOCOOHOMY K MX
CaMOCTOSITEJIbHOMY IOIIOJIHEHHIO U OOHOBIICHHIO B X0JI€ JJaJIbHEHIIEeH yueObl U podeccHoHaNbHOM
NesITebHOCTH.

Onenka "3" ("ynoBieTBOPUTENBHO'") BEICTABIISIETCS CTYICHTY, OOHApYXHUBILIEMY 3HaAHHUE
OCHOBHOTI'0 Y4e€OHO-IIPOrpaMMHOI0 MaTtepuaia B 00beMe, HEOOXOJUMOM JUIsl JayibHeiel yueobl u
npeacrosiel paboTsl O NpoQeccuu, CIPABIAIONIEMYCs C BHIIIOTHEHUEM 3a/1aHU, TPETyCMOTPEHHBIX
nporpamMmoii. Ouenka "3" ("yZ0BIETBOPUTENBHO") BBICTABISIETCS CTyACHTaM, 00JaAal0IIUM
HE0O0XOAMMBIMU 3HAaHUSIMH, HO JOIMYCTUBIIUM HETOYHOCTH B OTBETE HA HK3aMEHE U MPU BBIOJHEHUU
9K3aMEHALIMOHHBIX 3aJaHUM.

Ouenka "2" ("Hey1OBIETBOPUTEIHHO") BHICTABIISACTCS CTYACHTY, OOHAPYKUBILIEMY
CYILIECTBEHHbIE TPOOEIBl B 3HAHUSIX OCHOBHOTO YU€OHO-POrpaMMHOI0 MaTepuaia, JOIMyCTUBIIEMY
NPUHLIMIHATbHBIE ONIMOKY B BBIITOJHEHUH IPEIYCMOTPEHHBIX MporpamMmoit 3aianuii. Kak npasuio,
orieHka "2" ("Hey1OBIETBOPUTENBHHO") CTABUTCS CTYAEHTaM, KOTOPbIE HE MOT'YT ITPOJOJIKATh
o0y4eHue UM MPUCTYNUTh K MPOoPecCHOHANBHOM IeSITETbHOCTH 110 OKOHUYAHUH By3a 0e3
JIOTIOJIHUTEIIBHBIX 3aHATUHI 110 COOTBETCTBYIOIIEH AUCIUIIIINHE.

OneHouHble CpeCTBA 111 MHBAINUIOB U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 370POBbsI
BBIOMPAIOTCS C YUETOM MX MHJIUBUAYAIbHBIX CUXO(PU3NIECKUX OCOOCHHOCTEH.
— Mp¥ HEOOXOMMOCTH MHBAJIMAM U JIUI[AM C OTPaHUYEHHBIMU BO3MOXKHOCTSMH 370POBbS
IIPEIOCTABIIAETCS AOMOJHUTENBHOE BPEMsI ISl IOATOTOBKU OTBETA HA DK3aMEHE;
— MIPH NIPOBEJICHUU TPOLIEYPHI OLICHUBAHUS PE3YJITATOB O0YUEHUSI MHBAJIUIOB U JIUII C
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMU 37J0POBbsI IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C UX WHAMBHUIYAIbHBIMA OCOOEHHOCTSIMH;
— NIpU HEOOXOJMMOCTH 11 O0YHAIOIIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbsl M MHBAJIHJIOB
Ipolelypa OLICHUBAHUS Pe3yIbTaTOB 0OYUEHHs 110 TUCIUILINHE MOKET IPOBOIUTHCS B HECKOJIBKO
JTaIoB.
[Ipornetypa olieHUBaHUS pe3yIbTaTOB 0OYUEHHsI HHBAIMIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMH
3JI0POBbSI 10 TUCHUILIMHE (MOAYJIIO) pelycMaTpUBAET MpeocTaBienne nudopmaruu B popmax,
a/IalTHPOBAHHBIX K OTPaHUYEHUSIM HUX 370POBbS M BOCIIPUATHS HH(OPMAIIUU:
JUid nu1 ¢ HapyIIEHUsIMHU 3pEHUS:
— B I1€4aTHOW (hopMe yBETUUEHHBIM IIPHU(PTOM,
— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUig U1 ¢ HapyIIEHUMH CIIyXa:
— B I1e4aTHOM (opme,
— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.
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J1J1s1 T C HApYIISHUSIMUA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIe4aTHOM (opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIIA IEpEeYeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCIMOCTH OT KOHTHHI'€HTa 00YYatOIXCSI.

5. IlepeyeHb OCHOBHOW W JJONOJHHUTEJbHOH Y4YeOHOWH JIMTEpaTypbl, HEOOXOAMMOW JJIs
O0CBOEHMSI TMCUUNJIMHBI (MOIYJIs1)

5.1 OcHoBHasi JiuTEpaTypa:

1. CasenneB U.B. Kypc ob6mieit pusuku [DnekTpoHHBIN pecypc] : yuebHoe mocodue : B 3 1. T. 2 :
OnektpuyecTBO W MarHeTtu3Mm. Bomnel. Ontuka / M. B. CasenweB. - CII6.: Jlanp, 2018. - 500 c. -
https://e.lanbook.com/book/98246#authors.

2. Kanureesckuii H.W. Bonnosas ontuka. / H. M. KanureeBckui, - 5-¢ u3a. - M.: Jlans, 2008. - 480
c. - Pexxum moctyma - https://e.lanbook.com/book/173#book name

3. MupomnankoB M.M. Teoperndeckue OCHOBBI OINTHKO-3JIEKTPOHHBIX MpuOOpoB. / M.M.
MupomnukoB, - 3-e wu3a. - M. Jlams, 2010. - 704 c¢. - Pexum gocryna -
https://e.lanbook.com/book/597#book name.

4. Ky3ueuoB C.M. ®uzuka: onTHKa. DIEMEHThl aTOMHOW U siiepHOM (pu3MKU. DiIeMeHTapHbIe
YJacTUlbl [DJIEKTPOHHBIN pecypc] : yuedHoe mocobue st By3os / C. WM. Ky3nenos. - Mocksa : FOpaiir,
2018. - 301 c. - https://biblio-online.ru/book/F3137DF8-BE69-4CDA-A647-4727B9830251.

5. Uponos U.E. BonnoBeie nporeccbl. OCHOBHBIE 3aKOHBI [ DNIEKTPOHHEBIN pecypc]: yuel. mocobue /
n. E. HpomoB. - 7-¢ wu3n. (dn.). - MockBa: Jlaboparopuss 3Hanumii, 2015. - 265 c. -
https://e.lanbook.com/book/66334.

6. Uponos N.E. 3amaun no obmieit pusuke [DnekTpoHHBIN pecypc] : yueOHoe mocodue i By30B /
Hponos N.E. - 11-e uza. - M. : JIaboparopus 3nanwmii, 2017. - 434 c. - https://e.lanbook.com/book/94101.

7. Ontuka: nabopatopubiii npaktukym. Y. 1 / JL.®. Jlo6po, H.M. boratos, O.E. Mutuna; M-Bo
obpa3oBanus u Hayku Poc. denepannn, Kybanckuii roc. yu-T. - KpacHonap, 2012. - 94 c.

8. OnTuka: naboparopublii npaktukym. Y. 2 / JL.d. [1o6po, H.M. boratos, O.E. Mutnna; M-Bo
obpazoBanuss u Hayku Poc. @enepanun, KyOGanckuit roc. yH-T. - Kpacnomap : [KyOaHckuit
rocyaapcTBeHHbll yHuBepcutet], 2013. - 96 c.

5. 2 lonoHUTEIbHAS JINTEPATYpa:

1. Tpodumosa T.M. COopHuUK 33124 1O Kypcy (PU3UKHU C peLIeHUAMHU: yued. mocodbue s By30B /
T.U. Tpopumosa, 3.I'. ITaBnosa. — M.: Beicias mkoina, 2004. - 345 c.

2. Jlanac6epr I'.C. Ontuka: yyeObHOe mocoOue uisl cTyaeHToB (u3uueckux cren. By3oB / [.C.
JlannacGepr. - Uzn. 6-e, crep. - M.: ©U3MATIIUT, 2006. - 848 c.

3. PemuszoB A.H. MenunuHckas u Ouonoruueckast Gusuka : ydeOHUK MO (U3UKE IS CTYACHTOB
men. By3oB / A.I'. Makcuna, A.fl. [Toranenko; A.H. Pemusos, A.I'. Makcuna, A.fl. [Toranenko. - U3x. 4-e,
nepepad. u gotm. - M.: JIpoda , 2003. - 559 c.

4. Kamureeckuii, H.W. BonHoBas omtuka: yueOHoe mocobue ansi cryneHToB By3oB / H.U.
Kanureesckuit. - U3n. 5-e, crep. - CII6. [u ap.] : Jlans, 2008. - 466 c.

5. Hponos, N.E. BonHoBsle npoueccsl. OCHOBHBIE 3aKOHBI: [ydeOHOe nmocobue st By3oB] / ULE.
Uponos. - U3x. 2-e, gom. - M.: JlabopaTtopust bazoBbix 3HaHMii: IOHHMEI[HACTAPIH ,2002. - 263 c.

6. 3amauum no obmel ¢usuke [Teker] : yueOHoe mocobue mist cryneHToB By3os / U. E. Upozaos. -
4-e w3n., uctp. - M. ; CIIG. : ®usmarnur : Jlabopatopust bazoBeix 3nanmii : HeBckuii Jnanekr , 2001. -
431 c. : mn. - (Texanueckuit yausepcuter) (OOmias ¢usuka). - ISBN 5932080442

7. Bonnossle npoueccsl. OcHOBHBIE 3aKOHBI [ TekcT] : ydyeOHOe mocoOue JUIsl CTYJeHTOB BY30B /
. E. Uponos. - M. : DUSMATIIUT : Jlabopatopust bazossix 3nanuii, 2001 ; CII6. : Heckuii Jnanekr,
2001. - 253 c. : un. - (O6mmas pusuka) (Texanuecknii yauepcuteT). - ISBN 5932080310.

8. Ilpuknannas ¢usuueckas ontuka [Tekcr] : yuebHOe mocoOue i CTyAEHTOB By30B / M. M.
Harubuna, B. A. Mockanes, H. A. Ilonymkuna, B. JI. Pynun. - 2-e usn., ucnp. u gon. - M. : Beicmas
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mikona, 2002. - 565 c. : ui. - ABT. yka3. Ha 00JI. © Ha 000pOTe TUT. JIUCTA. - bubmuorp.: c. 562-563. - ISBN
5060040399

9. OO6mmit kypc pusuku [Tekct] : yaebHOE MocoOue I CTYACHTOB (3. CIIEHATBHOCTEH BY30B :
B S5 1. T.4:Onrtuka / JI. B. CuByxun. - U3a. 3-e, crep. - M. : ®uzmariur : MOTH, 2002. - 791 c. : wi. -
ISBN 5922102281. - ISBN 5891550873

10. O6mmit kype puzuku [Tekct] : yueOHOE mocodue s CTYACHTOB (3. CIICIHMATIBHOCTEH BY30B :
[B5T.]. T.4:Onrtuka / JI. B. CuByxus. - U31. 3-¢, ctep. - M. : DUSMATIIUT, 2005. - 791 c. : un. - ISBN
5922102281.

11. Ontuka [Tekcr] : ydeOHOEe mocoOue uisi CTyneHTOB (usnueckux cmer. By3oB / I. C.
Jlanncoepr. - U3a. 6-¢, crep. - M. : ®DUSMATIIUT , 2006. - 848 c. : ni. - ISBN 5922103148

6. Ilepeyenbp pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHON ceTu «UHTEpHETY,
HEe0OXOAUMBIX /IJISl 0CBOEHHUS TUCHUILINHBI

Ne Ccpuika [losicHeHue
BOOK.ru — osnekrponHas Oubnuoreunas cucrema (OBC)
COBPEMEHHOM y4eOHOM U HaAy4YHOU JIUTEPaTypBhI.

1. | http://www.book.ru bubnuoreka BOOK.ru copepXuT akTyalbHYyIO JIUTEPATypy IO BCEM

oTpaciisiM 3HaHPII>i, KOJUICKI U ITOMMOJHACTCA 3JICKTPOHHBIMA KHUT'aMHA
PaHbIIC N3 daHUA Te4aTHOM BCPCHH.

AHOyKC.py — OJeKTpoHHass OubnuoTedHas cucTeMa ydeOHOW U
2. | http://www.ibooks.ru HAyYHOU JHUTEpaTypbl. B JIEKTPOHHYIO KOJIJIEKIHIO BKJIFOYEHBI
COBPEMEHHBIC YICOHUKHU M MTOCOOUS BEAYIIUX U3IAaTeIbCTB Poccun.

[Tnarpopma ScienceDirect obecrieunBaeT BCECTOPOHHMH OXBaT
JUTEpaTypsl U3 Bcex o0nacTeil HayKu, MpeoCcTaBisis AOCTYN K Oonee
yeM 2500 HaummeHoBaHMH ypHaioB u Oomnee 11000 kHur wus
KOJIJIGKIIMH U3/1aTeNIbCTBA «DIIb3EBUPY.

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

baza nannbIx Scopus uHIekcupyer Oonee 18 Thic. HaMMEHOBaHUMN
4. | http://www.scopus.com JKYPHAJIOB OT 5 TBIC. MEXAYHAPOIHBIX M3JATEIbCTB, BKIIOYas Ooiee
300 poccuiicKHX KypHAJOB.

. Scirus — OecruiaTHas TOWCKOBas CHCTeMa JUJIsl TOMCKAa HaydyHOU
5. | http://www.scirus.com

uHpOpMaLUu.
Hayunas AIIEKTPOHHAs 6ubnnoreka (H2B) COJIEPIKUT
6. | http://www.elibrary.ru MOJTHOTEKCTOBbIE BEPCUM HAYUYHBIX M3JaHUH BEIYIIHUX 3apyOeKHBIX U

OTCYCCTBCHHBIX N31aTCJILCTB.

ba3pl nmaHHBIX AMEpPUKAaHCKOTO WHCTUTyTa (Qu3ukun American
Institute of Physics (AIP).Tematuka 6a3 maHHbIX: ¢u3uka (B T.U.
ONTHKA, aKyCTHUKa, saepHas (Qu3uka, mareMatudeckas (u3mka),

T MeXaHHMKa (TEXHUYECKas MEXaHWKa), acCTPOHOMHMS, XHMHUA U
7. | http://scitation.aip.org ( ), p )

XUMUYECKas TEXHOJIO-THS, OMOMHKEeHepus, JHEPreTHKa,

AIIEKTPOHMUKA, BBIYHCIIUTEIbHAS TEXHHUKA (mpuMeHeHne

KOMIIBIOTEPOB B Hayke W  TEXHHUKE), MNpHOOpOCTpOeHHE,

CTPOUTEIIBCTBO.

«ONEeKTpOHHAA o6ubnmoreka JUccepTanun Poccniickoit

I'ocynapcrBennoit bubnuorexku (PI'B) B HacTositee BpeMst COIEpKUT
8. | http://diss.rsl.ru 6osiee 400 000 mOJHBIX TEKCTOB HambOOJIee YacTO 3alpallilBaEMBbIX

gyuTareiasamMu aucceptanuii. Exeronnoe ouudpossiBanue ot 25000 no
30000 nuccepranuii.
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«Jlektopuym TB» — BuaeoseKuMM BeAymUx JeKTOpoB Poccum.
Jlekropuym — on-line — Oubnmoreka, rae BY3sl u wu3BecTHBIE
9. | http://www.lektorium.tv nexktopuu Poccum mpe3eHTyrT CBOMX JIYYIIUX JIEKTOpoB. JlocTym K
MarepuasiaM CcBOOOAHBIM W OecruiatHbld. Bce Buaeosanucu
nyOJIMKYIOTCS TOJBKO HA OCHOBaHHUH JIOTOBOPOB.

bubnuoreka nH(pOpPMaITMOHHBIX pecypcoB Kadeapsl

10. | http://mschool.kubsu.ru .
MH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

7. MeToauvecKkue YKa3aHUus sl 00y4al0UIUXCS M0 OCBOCHHMIO U CHUTLIMHBI (MOTYJISA)

ConpoBok/IeHHE CaMOCTOSITEIbHON pabOThl CTYACHTOB IO JUCIHUIUIMHE COIJIACHO TPeOOBAHUAM
®I'OC BO no nampasnenuto 12.03.04 buorexHuueckue cucteMbl U TexHoJoruu (poduis: MHxeHepHoe
JIeJI0 B METMKO-OMOIOTHYECKON MPAaKTUKE) MOKET OBbITh OPraHU30BAHO B CIEAYIOMUX (Popmax:

— COCTaBJIEHUEM WHAMBHUAYAJIbHBIX IJIAHOB CAMOCTOATEIBHOM pPabOThl Ka)kIOTO U3 CTYIEHTOB C
yKa3aHUEM TeMbI ¥ BUJIOB 3aHATUHN, (OPM U CPOKOB MPEACTABICHUS PE3YIbTATOB;

— MPOBEACHUEM KOHCYNbTAUUN (MHIWBUIYaIbHBIX WU TPYIIOBBIX), B TOM YUCIE C IPUMEHEHHEM
JTUCTAHIIMOHHOM cpe/ibl O0yUYeHHUS.

Kputepuii ouenku 3QGEeKTUBHOCTH CaMOCTOSTENbHON PadOThl CTYIEHTOB (OpPMHUpPYETCS B XOJe
MPOMEXYTOYHOTO KOHTPOJISI MpOIEcca BHINOTHEHUS 3aJaHUM U OCYILECTBISETCS Ha OCHOBE Pa3lUUYHBIX
Croco00B B3aMMOCHCTBHSI.

B cooTBeTcTBHHM € STUM MpU MPOBEIECHUU ONEPATUBHOIO KOHTPOJIS MOTYT HCIOJB30BaThCS
KOHTPOJIbHBIE BOMPOCHI KaK K BBINOJHIEMbIM paboTaM 1abopaTOpHOrO TMPAaKTHKyMa, TaKk U K
COOTBETCTBYIOIIUM pa3jiejaM TUCHUIUTMHBI «ONTHKaY.

KoHTpoIb MOKET OCYIIECTBISTHCS TAK)KE IMOCPEICTBOM TECTHPOBAHUS CTYACHTOB 10 OKOHYAHUU
W3YYEHHUS TeM Y4eOHOU TUCIUTUIMHEI.

[To utoram BBIOJHEHUS KaXJI0W J1a00paTOPHON PabOTHl CTYIEHT COCTABISIET MOJPOOHBIN OTYET,
OIUpasACh Ha KOTOPBIN JOJKEH B Oecelie ¢ mpernojiaBaTesaeM MpoAeMOHCTPUPOBATh 3HAHUE TEOPETUYECKOTO
U SKCIIEPUMEHTAJIBHOI'0 MaTepuana, oTHocsIerocs k padore. [IpoBepka 3HaHUI CTyAeHTa OCHOBaHa Ha
KOHTPOJIBHBIX M JONOJHUTEIBHBIX BOINPOCAaX, KACAIOIUXCS COOTBETCTBYIOIIMX PAa3/le]OB OCHOBHOM
IUCLUUIUIMHBL  «onTHka». [locme 3aBepuieHus abopaTopHOl  paboOTBl  CTYIEHT IPeloCTaBiIsIeT
OTKOPPEKTUPOBAHHBIN B XO/I€ 3AIIUTHI OTYET O HEU.

JononuurensHas (opma KOHTposss 3(G(EKTUBHOCTH YCBOEHHUS MaTepHuajga M IMpHOOpeTeHus
MPAKTUYECKHX HAaBBIKOB 3aKJIIOYAETCSl B OTKPHITOM HMHTEPAKTHBHOM 3amuTe paboThl HAa YCTHOM
BBICTYIUIEHUU TIEPE]] ayIUTOpUEH COKYPCHHUKOB. B 3TOM ciydae 3amura IMPOXOIUT B PEXKHUME KPaTKOro
JIOKJIaJa.

CorpoBoskI€HHE CaMOCTOSITENILHOM pabOThI CTY/ICHTOB TaK)Ke OPraHU30BaHO B CIIEAYIOMINX (opMax:

— YCBOEHHE, JIONIOJHEHNE U BHUKAaHUE B pa30upaeMble pa3/ieNbl AUCHUIUINHBI TP MOMOIIM 3HAHUH
MIOJIy4aEMBIX 10 CPEACTBAM M3YUEHUsI PEKOMEHIYEMOM JIUTEPATYPhl U OCYLIECTBIIIEMOE IIyTEM HAaIIUCAHUS
pedepaTuBHBIX PaboT;

—  KOHCYJbTallMM, OPraHMW30BaHHBIE JUIS  PAa3bACHEHHS MPOOJEMHBIX MOMEHTOB IpHU
CaMOCTOSITEIbHOM M3y4Y€HHM TeX WJIM MHBIX acleKTOB pa3/ielioB ycBamBaeMoW HHGoOpMalu B
JUCLUIUINHE.

K cpenctBam obecriedeHust AUCHUIUINHBI «ONTHKA» TaK)KE OTHOCUTCS

— KOHTPOJIbHBIE BOMPOCHI 110 pa3zenaM y4yeOHOW JUCHIUIUINHBL,

— Habop TeM JIJIs1 TOTIOJIHUTENIHOTO UCCIIEI0BAHMS 110 pa3zenaM yuyeOHOM JUCIUTUIMHEL.

[Ipu »sKk3ameHanMOHHOW (opMe TPOBEAEHUS MNPOMEKYTOYHONW aTTECTAllMM  HCIOJb3YeTCs
nsATHOAIbHAS CUCTEMa OLIEHOK, onpeeneHHas «[lonoxxennem 06 sK3aMeHax U 3a4eTax.

Onenka "S5" ("ominyHO") BBICTABISAETCS  CTYAEHTY, OOHApYXKMBIIEMY BCECTOPOHHEE
cHUCTeMaTH4YecKoe 3HaHHWE Y4eOHO-NPOrpaMMHOIO  Marepuana, YMEHHE CBOOOJHO  BBINOJHATH
IIPAKTUYECKHE 3aJaHus, OCBOMBIIEMY OCHOBHYIO JIMTEPATypy M 3HAKOMOMY C JIOTNOJIHHUTEIbHOMN
JIUTEpaTypou, pekoMeHaoBaHHOM mnporpammoi. "Omenka "5" ("OTaM4HO") BBICTABISIETCS CTYIEHTaM,
YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX MOHATUH JMCHUUIUIMHBI B WX 3HAUYCHHM U1 NpHoOpeTaeMoi
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npodeccuu, MPOSBUBIIEMY TBOPYECKHE CIIOCOOHOCTM B MOHMMAHHUH, M3JO0KEHUH U HCIIOIb30BAHUU
y4eOHO-IIPOrpaMMHOT0 MaTepHara.

Ouenka "4" ("xopomro") BBICTaBISETCSA CTYIASHTY, OOHApY)KMBILIEMY IIOJHOE 3HaHUE Yy4eOHO-
MPOrpaMMHOTO MaTepuana, YCIEUIHO BbIIOJHUBLIEMY IPEIyCMOTPEHHBIE MPOrpaMMOi 3aauu,
YCBOMBIIIEMY OCHOBHYIO PEKOMEHI0BaHHYIO JuTepaTypy. Onenka "4" ("Xxopoio") BEICTaBIsACTCS CTYICHTY,
MOKAa3aBIIEMy CHCTEMaTHYEeCKHil XapakTep 3HAaHUM 1O JUCHUIUIMHE U CIOCOOHOMY K UX
CaMOCTOSITEILHOMY TIOMOJHEHUIO M OOHOBJIEHHUIO B XOJie JalbHeWell yueObl u mpodeccHoHaIbHOM
NeSITENIbHOCTH.

Ouenka "3" ("yIooBIETBOPUTEIHHO") BBICTABISACTCA CTYACHTY, OOHApY)KHBIIEMY 3HaHHE
OCHOBHOTO y4eOHO-NPOrpaMMHOI0 Marepuajia B o0beMe, HEOOXOAMMOM Ui JajbHeillield yueObl U
npencrosimei padboTel Mo mpodeccuu, COpaBIsSIONIEMYCsS C BBIIIOJHEHUEM 3aJaHUil, MPeayCMOTPEHHBIX
nporpammoii.  Omenka "3"  ("yIOBIETBOpHUTENBHO")  BBICTABISETCA  CTyACHTaM, 0OOJagarouiuM
HEOOXOIMMBIMU 3HAHUSIMH, HO JIOMYCTHBIIMM HETOYHOCTH B OTBETE HA HK3aMEHE U MPU BBINOJIHEHHUU
HK3aMEHALIMOHHBIX 3aJaHHH.

Onenka "2" ("HeyJIOBIETBOPUTENIBHO'") BBICTABIIACTCS CTYJCHTY, OOHAPYKUBIIEMY CYLIECTBEHHbIE
mpoOesbl B 3HAHUSX OCHOBHOTO Y4eOHO-IPOTpaMMHOIO MaTepuania, AOMYCTUBIIEMY MPUHLHUINATIbHBIC
OMOKM B BBHINOJIHEHUH MPEIYCMOTPEHHBIX MporpaMMoil 3amanmii. Kak mnpaBuio, ounenka "2"
("HEYIOBIETBOPUTENHHO'") CTAaBUTCA  CTYyAEHTaM, KOTOpPbIE HE MOTYT MPOAOJDKATh OOyueHHEe WIH
MPUCTYNHUTh K MPO(ECCHOHANBFHON EATeTbHOCTH M0 OKOHYaHUH By3a 0€3 TOMOJHUTENbHBIX 3aHSITHH MO
COOTBETCTBYIOIIEH NUCHIUTUIHHE.

8. Ilepeuenr HHMPOPMANMOHHBIX TEXHOJOIWi, WMCHOJb3yeMbIX MNpPH OCYIIECTBJIEHHH
00pa3oBaTe/ILHOI0 NPoUEcca MO0 JUCHUUILIHHE (MOIYJII0)
8.1 IlepeyeHb MH(OPMANUOHHBIX TEXHOJIOTHIA

1. TeCTI/IpOBaHI/Ie MO0 UTOraM MU3ydCHUs pas3acsioB JUCHUIIIINHBI.
2. HpOBepKa JIOMAIlHUX 3aJaHuN U KOHCYJIbTUPOBAHUC MOCPCACTBOM 3JICKTpOHHOI71 IIOYTHI.

3. Ucnonp3oBanue OJICKTPOHHBIX Hpe3eHTaHHI>'I IIpU MPOBCACHUHN NTPAKTUYCCKUX 3aHATHH.

8.2 IlepeyeHb nporpaMMHOro odecrnev4eHust

IIporpaMMHBII1 IPOLYKT JloroBop/nuueH3us
Onepannonnas cucreMa MS Windows | Jlor. Ne 77-AD®/223-®3/2017 ot 03.11.2017
WNurerpuposannoe oduchoe | [or. Ne 77-AD®/223-®3/2017 ot 03.11.2017

npusiokenue MS Office
AntuBupyc  Kaspersky  Endpoint | Kontpakt Ne69-A3®/223-®3 ot 11.09.2017
Security 10 for Windows
[Iporpamma  Mathcad u 3wk | KonTpakt Ne69-AD®D/223-®3 ot 11.09.2017
nporpammupoBanust C++

9. MartepuajibHO-TexHHYecKasi 0a3a, Heo0XoAUMAas /ISl OCYLIECTBJIEHHS 00pPa30BaTEJIbHOIO
npouecca no JucuuIviaae (MoayJit)

MarepuanbHO-TeXHUYECKOe 0OecreueHne Howmepa aynutopnii

Ne Bun pabor
NUCHUIIINHEI U OCHAIIIEHHOCTD / KaOMHETOB
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JIeMOHCTpaliMOHHOE MYJIbTUMEIUIHHOE 000pYyI0BaHHE:! 201C
MPOEKTOP, KOMIBIOTEP, ayIMOCUCTEMA, IKPaH,
KOMITBIOTEpPHAs TEXHUKA C TIOJIKIIOUYEHUEM K CETU
JlekunoHHbIE N N
- «IHTEepHETY, TIEMOHCTPALIMOHHBIN CTOJ, TUIIOBOM
KOMIUIEKT IJIAKaTOB, TUTIOBOI KOMILJIEKT
JEMOHCTpAIHi, KOMIUIEKT yueOHOI Mebenu, 10cKa
yaeOHasl.
CrnenuansHOE ITOMEIISHHE, OCHAIIEHHOE 230C, 315C
CemuHapckue N
MOCaJI0YHBIMH MECTaMHU JIJIs y4eOHOM paboThl, Oenas
3aHATUS
JIOCKA.
['pynnoBbie 230C
(MHIUBUIYATTbHBIC) Aynutopusi, (kaOUHET).
KOHCYJIbTAIIUU
Tekyuuii KOHTPOJIb, 230C
MIPOMEKYTOYHAs Aynurtopusi, (kabuHer).
aTTecTanus
KomnbrorepHasi TeXHUKA ¢ BO3MOKHOCTBIO 204C, 213C
MOJKJIFOYEHUS K ceTu “MHTepHeT”, MporpaMMHbBIM
o0ecreyeHreM B peKMMe TOIKITIOUCHHS K
CamocTosiTenpHast N
paboTa TEPMHUHAILHOMY CEpPBEPY, MPOrPaMMOI SKPaHHOTO

YBEIUYCHHS U JOCTYIIOM B DJIEKTPOHHYIO
nH(pOPMaLMOHHO-00pa30BaTENbHYIO CPEAY
YHHUBEPCUTETA.

18




