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1. Heau u 3aaa4m u3y4eHUs TUCUUIIMHBI
1.1 Heap AUCHUNIMHBI

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

1.2 3agauu ocBOEeHUS AMCUHHUILIHHDI

OcHOBHBbIE 337a4U AUCLUIIINHBIL:

— chopMHpOBaTh y CTYIE€HTOB MpeACTaBICHUE O (PU3NUECKON ONTUKE KaK MAaTEMaTHYECKOM
0000111eHuN HAOIIOICHHH, TPAKTUYECKOTO OIBITA M 3KCIIEPUMEHTOB, B KOTOPBIX MPOSBISIOTCS
3aKOHOMEPHOCTH U3JTY4YEHHUS;

— U3YUYUTh IPOLECCH] OTPAXKEHUS, TIOTJIOLIEHUSI U PACIIPOCTPAHEHUS CBETA;

— U3YyYUTh IPUHLHUIBI paOOThl ONTHYECKUX YCTPONCTB;

— OCBOUTh TEXHUKY IIPOBEIECHUS ONTUYECKUX U3MEPEHUHN U UCCIIEA0BAHUH.

1.3 MecTo AucuMIIMHBI (MOYJs) B CTPYKTYpe 00pa3oBaTeIbHOIl NPOrpaMMbl

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

B mukne o0mepu3nyecknx ITUCHMILIMH HEOOXOIUMBIMHU TPEINOCHUTKAMH  SBIISIOTCS
3HaHUE OCHOB KJIACCHUYECKON MEXaHUKH, MOJIEKYJIIPHON (U3UKH, SJEKTPUUECTBA U MAarHETU3Ma,
AHAIIMTUYECKON r€OMETPHH.

B cBow ouepenp, pasgensl Kypca «OnNTHKa» SBISIFOTCS OCHOBOM I M3Y4YEHMS
OOLIETEXHUYECKUX M WH)KEHEPHBIX JUCLHMIUINH, TakuX Kak «OCHOBbI aTOMHOHN (DU3HKN»,
«OcHOBBHI AiepHON Gpu3nKN», «brodusndeckrne 0OCHOBHI XKMUBbIX cucTeM (bnodusuka)» u 1pyrux.

1.4 TlepeyeHb MUIAHMPYEMBbIX Pe3yJIbTATOB 00yYeHHS MO AUCHUILINHE «ONTHKaY,
COOTHECEHHBIX C IVIAHMPYEMBIMH Pe3y/IbTATAMH OCBOCHH 00pa30BaTeIbHOM
NPOrpaMMblI

ITponecc nzyuenust MucUUIUIMHEBL «ONTHKA HaMpaBieH Ha popmupoBanue komrereHuuii OTTK—1.

No WNunexc Conepxanue B pesynbrare u3ydeHus: yaeOHOW AUCHUIUINHBI
l'Ile KOMIIET | KOMIIETCHINH (HIIn e€ 0o0yyJaronmecs J0JKHBI
" | eHuum 4acTH) 3HATh YMeETh BJIaJIeTh
1. OIIK-1 | Criocoben npumeHsTh | OCHOBHBIE OrmuchIBaTBh, Hagbikamu
0a30Bble 3HAaHUSA B | 3aKOHBI (PU3UKO- OOBSICHSTH 1 | IpUMEeHEeHN
obnacTtu ¢u3uKo- | MaTeMaTHueCcKy | MPUMCHATH 3HAHUA | Ga30BbIX
MareMaTH4eckKuXx H |X W (unm) | B 0071aCTH | 3panmii
(W1M) eCTeCTBEHHBIX | €CTECTBEHHBIX ¢u3nko- obnactu
HayK B cdepe cBoel | HayK MaTCMaTH9CCKUX | (hu3uKO-
npogeccuoHaTbHON u (MH) | MatemaTHUeCcK
NEeATEIbHOCTH CCTCCTBEHHBIX ux u (wim)
HAYK B cepe | ecrecTBEHHBIX
cBOCH Hayk B cdepe




KOMIIET | KOMIETEHIINH (WK e€

WNHupekc Coneprkanue B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI

o0yJaromuecs: JOIKHbI

ILII.
CHIINH YaCcTH) 3HATh

yMeTh

BJIaJeTh

npodeccuoHaIbH | CBOCH
OH JIeITeNILHOCTH | pO(hecCHOHAT

bHOU
NEITEIbHOCTHU

2. CTpyKTypa U colepKaHue TUCHUILINHBI

2.1 Pacnipenesienne TPy10EéMKOCTH AUCUMIIMHBI IO BUAaM padoT

OOmast TpyAoEMKOCTh IUCHUILIMHBI cocTaBiser 5  3au.en. (180  wacoB), mx
pacrpeleieHue 1Mo BuaM paboT MPEICTaBICHO B TAOJIHUIIE .
CemecTtpbl
Bun yuebHoit paboTbl Beero (uackl)
9acoB 3
KonTakTHas padoTa, B TOM 4nce: 106,3 | 106,3
AyauTOpHBIE 3aHATHS (BCEro): 96 96
3aHATHSA JIEKIIUOHHOI'O THUIIA 32 32 - - -
JlaGopaTopHblie 3aHITHS - - - - -
3aHATHS CEMUHAPCKOTO TUTA (CEMUHAPBI, 64 64 i i i
IPAKTUYECKHE 3aHSITHSI)
HNuas koHTaKTHAas padora: 10,3 10,3
KonTpons camoctostensHol padotsl (KCP) 10 10
[Tpomexyrounas arrectanus (MKP) 0,3 0,3
CamocTosiTe1bHasi paboTa, B TOM YHCJIe: 38 38
Kypcosas paboma 4 4 - - -
Ilpopabomxka yuebnoco (meopemuueckoeo) mamepuana 28 28 - - -
Buinonnenue unousuodyanvhuix 3adanuii (no02omosxa 5 5 i i i
Cco0OwWeHull, npe3eHmayuil)
IloaroToBka K TEKyleMy KOHTPOIIIO 11,8 11,8 - - -
KoHTpoJib: 35,7 35,7
IToaroToBKa K 3K3aMeHy 35,7 35,7
qac. 180 180 - - -
B TOM 4YHcJIe
OO0mas Tpy10eMKOCTh T e 106,5 | 106,5
3a4. efl. 5 5

2.2 CTpyKTypa AUCHUILIMHBI:

Pacnpenenenne BuaoB yueOHON pabOThI U UX TPYIOEMKOCTH IO pas3jeiaM JUCLIUIUINHBL.
Paznens! aucuuniauHsel, u3ydyaemele B4 cemectpe (011 cmyoenmos OPO):




No KonnuectBo yacoB
- AynuropHas
pasne HaumeHoBanue pa3eiion CamMocTosTeabHas
na Bcero pabora pabora
JI 113 JIP
1. [|[Ipeamert u 3amaun PU3HUECKON 5 9 4 5
ONTUKH
2. |llonspuzanms cBeta 18 6 12 6
3. |Mutepdepenuns ceta 18 6 12 6
4. |Audpaxmus cBera 14 4 10 4
5. |[eomeTrpuueckas onTuka 12 2 10 6
6 |ducnepcus ceera 12 4 8 5
7 |KBanToOBas onTHKa 8 4 4 6
8 |Henuueiinas ontuka 8 4 4 2
Bcezo: 32 64 38
No KosaecTBo yacoB
- AynuropHas
pase HaumeHoBanue pa3zeiion CamMocTosiTeIbHas
A Bcero paboTta paora
JI 113 JIP
1. |[Ipeamer u 3anaun PU3HIECKON 6 9 4 2
ONTHKH
2. |llonspuzanms ceera 18 6 12 6
3. |HUutepdepenunms cera 18 6 12 6
4, |Indpaxuus cBeTa 14 4 10 4
5. |'eomeTpuyeckasi OINTHKA 12 2 10 6
6 |ducnepcus ceera 12 4 8 5
7 |KBanTOBas onTHKa 8 4 4 6
8 |Henuueiinas ontuka 8 4 4 2
Bceeo: 32 64 38
2.3 Conep:xanue pa3/iesioB AUCHUILIMHBI:
2.3.1 3ansATHs JIEKIITMOHHOTO THIIA
HaumenoBanue dopma TEKYIIEro
No Copepxanue pa3zena
pasznena KOHTPOJIS
1 2 3 4
1. |llpenmer u [Tpenmer u 3a1auu GU3UYECKON ONTHKH, €€ OTBeTH Ha
3a1a9u MECTO CpeIiu APYTruX PU3NICCKUX HaAYK. KOHTPOJIbHBIE
buznueckoit DrnexTpoMarHuTHas npupona ceeta. lllkamna Bonpocsl (KB) /
ONTHKH AJIEKTPOMArHUTHBIX BOJH. CTpyKTYypa BEITIOJIHCHHE
AIIEKTPOMArHUTHOU BONHBI. [lomspusanust MPAKTUIECKHIX
AIIEKTpOMarHuTHHIX BosiH. Ceprueckue 3ananuit (I113) /
AIIEKTPOMArHUTHBIC BOJHEL. [ITOTHOCTH tectupoBanue (T)
MMOTOKA YHEPTUH H IFIOTHOCTH UMITYJIbCa
AIIEKTPOMArHUTHBIX BOJIH.
2. |[Momspusarmmst OTpakeHue U NnpeoMIIeHNe KB/II3/T
cBeTa AIIEKTPOMATrHUTHBIX BOJIH Ha TPAHHUIIC
paszzela AByX JUIJICKTPHUSCKUX CPEl.
dopmynsl OpeHens s OTPaKEHHBIX U
MIPEJIOMJICHHBIX CBETOBBIX BOJTH. 3aKOH
Bbprocrepa. [TonHoe BHYTpeHHEE OTpAKECHHE
cBeTa. 3akoH Maimoca. JIBoiiHOe




Jy4enpesoMIICHHE.
3. |Murepdepenuus |Uutepdepenuns crera. Cynepno3unus KB/II3/T
cBeTa KOT'€pPEHTHBIX 3JIEKTPOMArHUTHBIX BOJIH.
[Tony4yenue nHTEpPEPEHIIMOHHON KapTHHBI.
HuTepdepeHius 31eKTpOMarHUTHBIX BOJIH B
JIudIeKTpudeckou cpene. Ilonsatue o
rojiorpauu.

4. |dudpaxuus ceeta [[Ipunmun [roiirenca-®penens. Merton 300 KB/II3/T
Openens. dubpakuus Openens, audpakiuys
@paynrodepa. Iudpakunonnas penierka.

5. |['eomerpuueckas |[‘eomMeTpuyeckas ONTHKAa Kak KB/II3/T
OIITHKA IIPEACIIBHBINA ClIy4all BOJIHOBOM OITHKHU.
[Toctpoenne n300pakeHU B ONTHYECKHX
cucreMax. Abeppanuu ONTUYECKUX CUCTEM.
[Tpocreiimme onTUYECKHUE TPUOOPHI.

6 |ducnepcus cBera |[lormomienne u paccestHUE CBETa B KB/II3/T
BeniecTBe. Jlucnepcus cera.
7  |KBaHTOBas TennoBoe n3myyeHne. 3aKOH TEIUIOBOTO KB/II3/T
OITHKA n3nydernss Kupxroda. 3akoHbI H3TydeHUs

gyepHOTro Tena. Porornekrpudeckuii 3P QexT.
KBanToBast mpuposa cera. Jlazepsl.

8 |Henuneiinas ['eneparust rapMOHHK, caMO(OKYCHPOBKa KB/II3/T
OIITHKA cBeTa.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA

Bapuantsl npaktudeckux 3amaHuii Oepyrcs u3 3amaunuka MpomoB U. E. 3agaum mo oOmieit
¢usuke M.: BUHOM. JlaGoparopus 3Hanwmii, 2007

HanmMeHnoBaHue TeMarnka NMpakTUYECKUX 3aHITUH dopma TeKyIIero
pasnena (cemuHaApOB) KOHTPOJIS
2 3 4
1.BxonHo# koHTpOone |MHauBuayansHbele 3amaHus Ui Kaxzaoro|lIpoBepouHas
3HaHUH CTyZEHTa KOHTpOJIbHAs paboTa

Meronsl  mostyueHuss — moJsipu3oBaHHOrO|I[IpoBepouHas
ceera. 3akoH bprocrepa, 3akoH Manroca. KOHTpOJIbHas

CreneHp nonsipu3aliy cBeTa pabora,  mpoBepka
2.Ilonspusanms ceera |3amauu A pemieHns B ayautopun: Ne 1.2.3,| tomamsero 3agasusl.
1.2.6,1.34,1.35,

Ha gom: Ne 1.2.9, 1.3.7 (§ 1.1, tm. 1, cTp. 23,

§ 1.3, ctp. 26-27)

OnbIThI Openens, OTIBITHI IOwnra.|l[IpoBepounas
WuTepdepeH s B TOHKHUX TUICHKAX. KOHTpPOJIbHAs
3.Uutepdepennys cBeta |3anauu A pemenus B aynqutopun: Ne 2.1.1,/pabora,  mpoBepka
2.1.2, 2.1.6 (§ 2.1, ctp. 32-33) Ha gom: Ne|momarmHero 3agaHusl.
2.1.5,2.1.7(§ 2.1, tn.2, ctp. 33, cTp. 34)

Hudpaxus ®penens, nudpaxuus|[Iposepounas
®dpaynrodepa. KOHTpPOJIbHAs

4. ludpaxus ceera  (3amauu s pemieHus B ayaqutopun: Ne 2.3.1,[pabota,  mpoBepka
2.3.2(§ 2.3, ctp. 47-48) JIOMAIITHETO 3aJIaHMUSl.

Ha nom: 2.3.3 (§ 2.3, ctp. 48)
3anaun ans peuleHus B ayauropun: Ne 2.4.1,/[IpoBepounas
2.4.3(§ 2.4, ctp. 51-53) KOHTPOJIbHAS

5.Jlucnepcus cBeta




Ha nom: Ne 2.4.7,2.4.8 (§ 2.4, cTp. 55) pabora,  TpoBepka
JOMAaIIHEro 3aJaHus.

7.KBaHTOBag onTHKa

3agaun ana pewenus B ayautopuu: § S.1,(IIpoBepounas
cTp. 86-91 KOHTPOJIbHAS
pabora,  TpoBepka
JIOMALITHETO 3aaHMUSL.

8. Henuuelinag ontuka

3agaum aiid pemienus B aynutopuu:: Ne 3.1.1,(IIpoBepounas
3.1.3(§ 3.1, ctp. 59-61) KOHTPOJIbHAS
Ha mom: Ne 3.1.8,3.1.11 (§ 2.4, ctp. 62-61) |pabora,  mpoBepka
JIOMAIIIHETO 3aJaHusl.

9. Utorosasa

KOHTpOJIbHAsA paboTa

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

2.3.3 JlabopaTopHbIe 3aHATHS

He npenycMoTpeHsl.

2.4 IlepeyeHb y4eOHO-METOAUYECKOr0 O0ecrieYeHHs JJI CAMOCTOATEIbHONH PadoThI
o0yuyawuuxcs mo gucuumianue «OnTuka»

No Bux CPC [lepeuenpb yueOHO-METOTUIECKOTO 06ecneq?HI/m JUCIUTIAHBI
110 BHITIOJTHEHUIO CAMOCTOSITEIIHHON pabOTHI
[IpopaboTtka .
1 | reopermueckor Mertoanyeckne pPEeKOMEHIAIMKA I10 OPTraHU3alUM CaMOCTOSTEILHOU
pabotsl ctynento, PI'BOY BO «Ky6I'Y», 2012. - 33 c.
0 Marepuana
1. Bymenesa FO.1. Kak npaBuiisHO Hamucathb pedepart, KypcoBYIO U -
IUIOMHYIO paboThl: YueOHoe mocobue ams 0akanaBpoB [DIEKTPOHHBII
pecypce]: yueb. mocobue — DnexTpoH. naH. — M.: Jlamkos u K, 2016. —
140 c.
5 Pedbepar https://e.lanbook.com/book/93331.
2. Kysnenos WM.H. Pedeparsl, KypcoBble W AUIJIOMHBIE PaOOTHI.
MeTtoauka MOArOTOBKU U 0opMIIeHHUS [DNEKTPOHHBIN pecypc]: yuel.
nocobue — InekTpoH. naH. — M.: JlamkoB u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
Bouterxanuna A.O. JlenoBble 1 Hay4YHbIE PE3EHTALUU [ DIEKTPOHHBII
[ToaroroBka
DEe3CH AL pecypc]: yue6HOe mocobue — DnekTpoH. naH. — M., bepaun: [upekrt-
3| P | Memma, 2016.— 115 c.
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
pedepata

y‘{66HO-MCTOI[I/I‘{eCKI/Ie MaTepuajibl I CaMOCTOSTEIbHOM pa6OTBI 06y‘-IaIOIJ_[I/IXCH nus3
Yurcjia UHBAJIMJA0B U JIUI C OTPaHUYCHHBIMH BO3MOKHOCTAMU 3JI0POBbA (OB3) OpeaoCTaBIAIOTCAH

B (hopmax, aJanTUPOBAHHBIX K OTPAaHUUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HH(POPMAIUH:
s i ¢ HapyIeHussMH 3pEeHUS:

— B IIeyaTHOU popme yBeTMueHHBIM HIpUdTOM,
— B (hpopMe PIIEKTPOHHOT O IOKYMEHTA,

— B popme ayauodaiina,

JUnist a1 ¢ HapyIIeHUsIMH CiTyXa:

— B 1e4atHoi dopme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.


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

Jnst I ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATENIFHOTO amniapara:
— B re4atHoi opme,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA,

— B popme ayauodaiina.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouiecce npenonaBanus JUCHUILIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE METOIBI:

— JICKLUH;

— 0Ipoc;

— JIOMalIHKE 3aJaHus;

— UH/IMBU]lyaJbHbIE IPAKTUUECKUE 3a/1aHUS;

— TECTUPOBAHHUE;

— myOJIMYHas 3ammTa 1a00paTopHBIX padoT;

— KOHCYJIbTAlLlMU NpenojaBaTeieH;

— caMocTosTelbHass paboTa CTyIEHTOB (M3y4Y€HHE TEOPETUYECKOTr0 Marepuala,
MIOJIFOTOBKA K J1a0OpaTOPHBIM 3aHATUSAM, BBIIOJHEHUE JOMALIHMX Pa0dOT M WHAMBHUIYAIbHBIX
TUIIOBBIX PacyeTOB, IIOJrOTOBKA K ONPOCY, TECTUPOBAHUIO U 3a4ETY).

JIeKIIMOHHBII MaTepHaia COINPOBOXKIACTCS H3JIOKEHUEM pe3yJbTaTOB COBPEMEHHBIX
HCCIJIEIOBaHMM, I71€ TO BO3MOKHO B COOTBETCTBHE C YPOBHEM 3HAHUU U MMOATOTOBKH CTYJIE€HTOB.
Tam, rae HeoOX0IMMO, YKa3bIBalOTCS aHAJOTHMU U JIENAIOTCA CChUIKM HAa COOTBETCTBYIOLIHE
pa3zaesnbl U3MKH, B KOTOPBIX YKa3aHHbBIE SIBJICHHS ONIUCBIBAIOTCS 00Jiee TOYHO U KOPPEKTHO.

Jlis mpoBeleHHs] JEKIMOHHBIX 3aHATUH MOTYT HCHOJIb30BaThCA MYJIbTUMEAUNHHBIE
CpEACTBAa  BOCHPOM3BEACHUS  AKTHBHOTO  COJAEPKHMMOIO, IO3BOJSIOIIErO  CIYIIATENIO
BOCIIPMHUMATh OCOOEHHOCTH M3y4aeMOro MaTrepHaia, 3a4acTylo UIparollye Pelarollyto poJib B
NIOHMMAHUM U BOCHPUATUH, a Takke (OPMHUPOBAHUU NPOPECCHOHATBHBIX KOMIIETECHIUH.
D¢ dexTnBHOE 00CYXKIEHUE CIOKHBIX U TUCKYCCHOHHBIX BOIIPOCOB U IPOOIEM.

Marepuan neKuUMid W CEMHUHApOB BO BpeMs OOy4YeHMs 3aKperuisieTcss ¢ IOMOIIBIO
MOJIETUPOBAHUS, B IPOLIECCE KOTOPOTO CTYIEHThl PACCUUTHIBAIOT 3JIEKTPUUECKHE U MarHUTHbBIE
I10JI B IPOCTBIX TEOMETPUSIX.

Bce cemmuHapckue 3aHATUS TPOBOJAATCA B MHTEepakTUBHOU (opme. [Tomumo cemunHapos,
CYLIECTBYET CUCTEMA CEMECTPOBBIX 3a/laHNi, B KOTOPOU KaKJbli CTYJEHT 3a CEMECTP JOJIKEH
camocrosTenbHo pemuTh 40 3amay. 3aganue chaetrcs B gopme Oecelpl ¢ IMpenojaBaTesieM B
CIeLMAIbHO OTBEJIEHHOE BpeMs (IIpHeM 3adaHuil).

[Ipu peanuzanuu yuyeOHON pabOTHI IO OCBOEHUIO AUCHUILIMHBI «ONTHKa» HUCIIOJIb3YIOTCS
COBpEMEHHBIe 00pa30BaTeNbHbIE TEXHOJIOTHHU:

-Oecena, TUCKYCCHsI, MO3TOBOM ILITYpM;

- nH($OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;

- HCCJEeI0BATeNIbCKUE METO/IbI B 00yUeHUH;

- IpobsIeMHOe 00yYeHue.

Ha nexuuu BeiHOocuTCs 0kosto 80 % MaTepuaina M3JI0KEHHOTO B MIPOrpaMMe JTUCIUIUIUHBIL.
OcranpHas 4acTh MaTepuana BBIHOCATCS JJIs CAMOCTOSTENBHOIO M3ydeHMs. B KoHIE Kaxaoro
JEKUMOHHOTO 3aHATHA OakanaBpaM MpeUlaraloTcsi JJisi  BBINOJIHEHHUS TBOPUYECKHE U
UCCIIEIOBATENIbCKUE 3aJaHMsl, YIIYONISIomMe W pacIIMpSIONMe JEKIMOHHBIH MaTepual,
pa3BHUBalOIINE€ WHHOBALIMOHHOE MBIIUIEHHWE, a TaKKe yMEHHE paboTaTh C MPHUBJICUYECHUEM
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH. BbINoOIHEHHE 3TUX 3alaHuil 00CyXkaaroTcs Ha
ClIeyIoIe JIEKIIUU UM CEMUHAPCKOM 3aHSATHH.

Ha mpakTnueckux (CEMHUHApCKUX) 3aHATHSIX pAcCMaTPUBAIOTCS OCHOBBI TEOPHH,
TpeOyIoIIre CIOKHBIX MaTeMaTHUYeCKUX BBIKJIAJOK, Ppa3UYHbIE METOAbl pELIeHUs 3ajad,
HauboJiee THIMYHBIE M TBOPUECKHUE 3a1auu. [ 3aKkpensieHus MmaTepraia, paccMaTpuBaeMoro Ha
ceMHHapax, 0akajgaBpbl OJy4YalOT JOMAIIHKUE 33/1aHUs B BHJIE Psijia 3a]1a4 U3 COOTBETCTBYIOLINX
3aJJaYHHUKOB.



CamocrosiTenpHast paboTa Mo AUCIUILTUHE BKIIOYACT:
- CaMOTMOJTrOTOBKY K Y4EOHBIM 3aHSATHUSAM 0 KOHCIIEKTaM U y4eOHOM TuTepaType;
- BBIIIOJIHEHUE JOMAIIIHUX 33JIaHui (pellleHne TUIIOBBIX 3aja4 10 ONTHKE).

ConpoBoXkIeHHE CaMOCTOSTEIBHOW pabOThl CTYAEGHTOB TAaKKe€ OpPraHU30BaHO B
ClIeAYIOIHUX GopMax:

— YCBOEGHHE, [OTOJIHEHHE U BHUKAHUE B pazOupaeMble pa3feibl JUCHUILTUHBI MPH
IIOMOLIM 3HAHUM IIOJy4YacMbIX IO CPEACTBAM H3Y4YCHHsS PEKOMEHAYEMOW JIMTEpaTypbl H
OCYILIECTBIISIEMOE ITYTEM ITOATOTOBKH MHMBUYaIbHBIX JI0KJIA/10B;

— KOHCYJIbTallUM, OpPraHW30BaHHbIE JUIs Pa3bsICHEHUS NPOOJEMHBIX MOMEHTOB IIpH
CaMOCTOSITETbHOM M3YYEHUHU TEX WJIHM MHBIX aCIEKTOB pPa3/eliOB yCBaMBaeMoOW HMH(OpMAIMU B
JUCLIUILINHE.

OcHoBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH, HCIIOIb3yeMbIE B Y4eOHOM IIpOIIecce:

— JICKIUH € IPOOJIEMHBIM U3JI0KEHUEM;

— 00CYXXICHHE CIIO)KHBIX M JMCKYCCHOHHBIX BOIIPOCOB W TPOOJEM U pa3pelicHue
npo0OJem;

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

— TEXHOJIOTMM CMEIIAHHOTO OOY4YCeHHWS: IWCTAHIIMOHHBIC 3aAHUS W YIPaKHEHHUS,
COCTaBJICHUE IJIOCCApUEB TEPMHMHOB M OIpEeAENeHUH, IpynnoBble Meronbl Wiki, HHTEepHeT-
TECTUPOBAHUE U AHKETUPOBAHUE.

HHTtepakTBHBIE 00pa30BaTe/IbHbIE TEXHOJIOTUH, UCIIOJIb3YEMbIE B Ay JUTOPHBIX 3aHATHIX:

— TEXHOJIOTUS Pa3BUTHUSL KPUTUUECKOTO MBIIICHUS;

— JIEKIUH ¢ IPOOJIEMHBIM U3JI0KEHUEM;

— U3y4YEHHE U 3aKpeIUIeHME HOBOrO MaTepuana (HCIOJIb30BAHHE BOIPOCOB,
CoKpaTHYeCKHi TUajor);

— 00CY)XJICHHE CIIO)KHBIX M JHCKYCCHOHHBIX BOIPOCOB H IMpoOiieM («3aiiMH MO3HIINIO
(1kana MHEHUH )y, IPOEKTUBHBIE TEXHUKH, «OJUH — BIBOEM — BCe BMeCTe», «CMEHU MO3ULHIOY,
«Jluckyccust B cTujie TEIEBU3MOHHOTO TOK-IIOY», 1€0aThl, CHMIIO3UYM);

— pazpeuenue npodiem («epeBo pemennit», «Mo3roBoil ITypM», «AHAJIN3 Ka3yCOB»);

— TBOPYECKHE 3a/1aHuUs;

— paboTa B MaJIbIX Tpymmax;

— TEXHOJIOTHSI KOMIIBIOTEPHOI'0 MOJIETMPOBAHUS YNCICHHBIX PACUETOB.

[TpoBenenue Bcex 3aHATUH J1a0OPATOPHOrO MpPaKTHKyMa MpPEIyCMOTPEHO B Kilacce
CHa0XEHHOM BCEM HEOOXOIMMBIM OOOpYIOBaHMEM U KOMIbIOTEpaMu sl 3(G(HEKTUBHOTO
BBINOJIHEHUS] COOTBETCTBYIOIINX JTaOOPAaTOPHBIX PadoOT.

[To wToram BBIMOMHEHUS KaXJAOW J1IA0OPAaTOPHOW pabOTHl CTYACHT MPEIOCTaBISET W
3alIMIaeT pa3padOTaHHYI0 NPOTrpaMMy UHCIEHHOTO MOJINIHMPOBAaHUS M pacueTa, MpUYeM B
Oecene ¢ MpemnojaBaTeleM JOJDKEH IPOJEMOHCTPUPOBATH 3HAHHE KaK TEOPETHUECKOIo U
HKCHEPUMEHTAJIbHOIO MaTepHuaia, OTHocsulerocs K paboTe, Tak M HEOOXOAMMBIX Ui
MPaKTUYECKON peaau3aluy padoThl KOMIBIOTEPHBIX TeXHOIOTUM. [locie 3amuTel 1adopatopHoit
paboThl CTyIEHT 00s3aH TPeIOCTaBUTh OTKOPPEKTHPOBAHHYIO U  ONTUMHU3UPOBAHHYIO
MIPOrpaMMHYIO pa3paboTKy B (hopMaTe UCIOIb30BaHHOW KOMITBIOTEPHOU CHCTEMBI.

JlononHuTenbHAs GopMa KOHTPOII 3 PEKTUBHOCTH YCBOSHUS MaTepralla U IPHOOpeTeHUs
MPAKTUYECKUX HAaBBIKOB 3aKJIIOYAeTCSd B OTKPHITOW HHTEPAKTHBHOW 3alUTe JIabopaTOpHOI
palboThI HA YCTHOM BBICTYIUICHUU Tepe]l ayAUTOpUEii COKypCHHUKOB.

ConpoBoxk/ieHHE CaMOCTOSTELHON PabOThI CTY/IEHTOB TaK)KE OPraHU30BAHO B CIIETYIOIIUX
bopmax:

— YCBOEHHeE, TOTIOTHEHNE U BHUKaHUE B pa3Oupaemble pa3/ieibl AUCIUILTUHBI TPH TOMOIIU
3HAHUH NTOJTy4aeMBbIX T10 CPEACTBAM U3YyUEHUS PEKOMEH1YEMOM JIMTEPATYPHI ¥ ITyTEM MOATOTOBKHU
JIOKJIaJIOB;

— KOHCYNbTAallUM, OPTraHU30BaHHbIE JUI pa3bsCHEHUS NPOOJIEMHBIX MOMEHTOB IIpH
CaMOCTOSITEIbHOM M3YYE€HHUU TE€X WM MHBIX aclEeKTOB pa3fesioB ycBauBacMoW MHGpOpMaIlUH B
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JUCLUIIIINHE.
Jns aun; ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 370pPOBbs IIPEIyCMOTPEHA OpPraHU3aLUs

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

4. OneHoYHbIE CPEACTBA ISl TEKYIIEro KOHTPOJIsl YCIIEBAEMOCTH U IIPOMEKYTOYHOM
arrecTaluu

@DOH/JT OLIEHOYHBIX CPEICTB AUCHUILIIMHBI COCTOUT U3 CPEACTB BXOTHOTO KOHTPOJISI 3HAHUHN
(o paHee M3y4YEHHBIM JUCHUIUIMHAM), TEKYIIErO0 KOHTPOJIS BHIIOJIHEHUS 3aaHUi (CM. CIIUCOK
MPAKTUYECKUX PA0dOT), CPEACTB [UIsI TMPOMEKYTOYHOW (TECThI) W MTOTOBOM aTTeCTaIlluU
(ax3ameHa):

OrieHKa ycrieBaeMOCTH OCYILIECTBIISIETCS 110 Pe3yiibTaTaMm:

- CAaMOCTOSITEJILHOT'O BBIMIOJIHEHUA TIoMalliHuX 3aganuid u JJCP;

- YCTHOT'O OIIPOCa BO BPEMsI CEMUHAPCKUX 3aHATHIA;

- KayecTBa BBHIMOJHEHHOTO MHAUBHIYaIbHOTO CEMECTPOBOTO 3a/laHusl M YCTHOTO Ompoca
IIPH €T0 3aIUTE;

- pabOTHI CTYJIEHTA BO BPEMS KOJUIOKBUYMA;

- KOHTPOJIBHBIX pa0OT M KPATKOBPEMEHHBIX (PPOHTAIBHBIX TECTOB;

- OTBETA HA dK3aMEeHE (ISl BBISIBJICHUS 3HAHUS U TOHUMAHUS TEOPETUUECKOr0 MaTepuana
JTUCIUTIITUHBI ).

TEKYIIMA KOHTPOJIb: COCTaBJICHHE U 3alllUTa OTYETa MO BBINOJHIEMBIM JaOOPATOPHBIM
paboTamM mpaKTHUKyMma; MpPOBEpPKa CaMOCTOSTEIBHO BBINOTHEHHBIX 3afgaHuil. OTBETHl Ha
KOHTPOJIbHBIE U IOMOJIHUTEIbHBIE BOIMPOCHI IO COOTBETCTBYIOIIMM pa3/esiaM JUCIUILINHBL.

UTOTOBBIA KOHTPOJIb: 2 3a4eTa, IK3aMEH.

4.1 ®oHJ OLIEHOYHBIX CPE/ICTB /IS MPOBeIeHUs TeKylIel aTTecTauuu
KoHnTpoJibHBIE BOPOCHI 110 y4eOHOH nMporpamMme
1. B uem 3akitouaeTcs 3aKOH MpeIoMIIeHHs cBeTa?
2. OT 4Yero 3aBHCUT BEIMYMHA KaXyLIErocs IMOAHATUS NPEIMETa, paccCMaTpUBAEMOro 4epes
CTEKI0?
UYto HazbIBaeTCs MpeAeIbHBIM YIJIOM MOJTHOTO BHYTPEHHETO OTPaXkKEeHUs?
Kak 3aBucut mokasaresnb MpeoMIIeHUs PacTBOPa OT KOHIIEHTpAIUu?
Kak yctpoena 3putensHas Tpy6a?
UTto Ha3bIBaeTCs YBEIIMUEHUEM ONTUYECKON TPYyOBhI?
Yro HazbIBaeTCs MOJIEM 3peHUs TPyObI?
Uewm otnuyaercs 3putenbHas Tpyoa Kernepa ot TpyOst [Nanues?
UYro takoe anepTypHas quadparma’?
0. Yro Takoe umcioBas areprypa?
1. B yem 3akmouaercs ycaoBUE CHHYCOB?
12. Yem oTiimgaercs amoxpomar oT axpomara?
13. KakoB0o yCTpOHCTBO OKYJISIPHOTO MUKpOMeETpa?
14. B uem cocTourt siBieHUE UHTEpGEpPEHIINU cBeTa?
15. [laiiTe onpenenenue uHTepHEepEHITHH.
16. Kakue BOTHBI Ha3bIBAIOTCS KOrepeHTHBIMH? Kak (GopMyIHpyroTCsl YCIOBUS KOTEPEHTHOCTH
JIBYX BOJIH.
17. Kak BBIYHCIIsIETCS] CyMMapHasi MHTEHCHBHOCTh TIPY HAJIOKEHUH JIBYX MOHOXPOMAaTHYECKUX
BOJIH OJTMHAKOBOM 4acTOTHI, MOJISPU30BAHHBIX B OJTHON TIOCKOCTH?
18. [Ipn KakWX YCIOBUSX BO3HUKAIOT M KaK PACCYMTHIBAIOTCS Min M Max WHTEHCHBHOCTH IPH
UHTEepEPEHIINH IBYX BOJIH?

RRO©oo~N O~ W
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19. IToctpoiite xox nyueit B cxeme lOHra, paccuuTaTh pa3HOCTb XOAa JIyuell W IIUPUHY
UHTEP(HEPEHITNOHHOM MTOTOCHI.

20. IToctpoiiTe xox myder B Ounpuzme Dpenens, BeiBenuTe (HOPMYIbI A pacyeTa IMIUPHHBI
MHTEP(PEPEHIIMOHHOM MOJIOCH U MAaKCUMAIbHOTO YKCIia MHTeP(EPEHIIMOHHBIX MOJIOC.

21. [IpuBenuTe ONTUYECKYIO cXxeMy HHTepdepomeTpa MalKenbCoH, OOBICHUTE MPHHLHUI €To
JEUCTBUSL.

22. JIns 4ero ucnoib3yroTcs: HHTepdepoMeTphl?

23. B uem 3aknrovaetcs npuHiun [ oirenca - ®penens?

24. Yem otimuaetcs nudpakuuu Openenst ot nudpakuuu Opayarodepa?

25. Kak popmynupyercst ycaoBre BOSHUKHOBEHUSI MAaKCHMYMOB M MUHUMYMOB TIpH AU(pakuuu
cBeTa Ha 1ienu?

26. Kak BiausieT mupruHa e Ha TUPPpaKImoOHHYI0 KapTHUHY?

27. Kak mocTpouTh BEKTOPHYIO AMArpaMMy JUIsl ONPEIeIeHU aMIUTUTYAbI KoJeOaHul B cliydyae
T paKuy OT IeIu?

28. Urto mpencramisier co0oil AUQpaKIMOHHAS peIIeTKa, JaTh ONpeAclieHHuE IapameTpoB,
XapaKkTepu3yrIux JUGPaKIUOHHYI pemeTky? (MOCTOsIHHAs, T[epUoJ, pa3peraroias
CIIOCOOHOCTB, YIIIOBas M IMHEHHAs TUCTIEPCHS).

29. Kaxk BeIMIs,IUT nudpakiinoHHas KapTuHa npu qudpakiuu Ha pemietke? JlaTh kauecTBEHHOE U
KOJIMYECTBEHHOE OMMCAHUE.

30. Kaxkas cBs3b cymiecTByeT Mexay audpaxiueil u untepepeHuein?

31. Kakoii cBeT Ha3bIBaeTCs IIIOCKONOSPU30BAaHHBIM?

32. B uéM COCTOUT SIBJIEHUE ABOWHOTO JIy4ernpenoMIIeHus?

33. Uro Takoe onTuyeckast ochb?

34. Kakue mI0CKOCTH B KpUCTaJLJIE HA3bIBAIOT TJIaBHBIMU?

35. [ToueMy MHTEHCUBHOCTH CBETA MPOIIOPIIMOHATBHA KBAJPaTy aMILTUTY/IbI BEKTOPA E?

36. Kak dhopmynupyercs 3akon bprocrepa?

37. Kakwue cyniecTByIOT CItocOObI MOTy4eHHS IIIOCKOTIOIIPU30BAHHOTO CBeTa?

38. Kakue BeriecTBa Ha3bIBAIOTCSl ONTHYECKU AKTUBHBIMU?

39. YeM oTiiMyaeTcs SJUTANITHYECKH TTOISIPU30BAHHBINA CBET OT JJMHEHHO MOJISIPU30BAaHHOTO?

40. Kak usrorasnuBaercs npu3Ma HUKoss ¥ B yeM 3akiro4aeTcst IpUHLIUI €€ paboThI?

41. Kakue MaTepualibl IPUMEHSIOTCS JUISI N3TOTOBIICHHS TTOJISIPOUIOB?

42. Kakue KpUCTaJUIbl Ha3bIBAIOTCS MOJOXKHUTEIBHBIMH, & KAKUE — OTPULIATEIIbHBIMU?

43. YUem oTimuaeTcs CIIeKTpabHasi CBETUMOCTD TeJla OT HHTETPaTbHOMN?

44. Yro Ha3bIBaeTca KO3(PPUIUEHTOM MOTJIONeHHs Tea?

45. Kakoe Teno Ha3pIBaeTCs a0COIIOTHO YEPHBIM U KaKOe CephiM?

46. B yem cytb 3akoHa Kupxroda?

47. I3noxwuTe nepBblil 1 BTOpoil 3akoHbl BuHa.

48. Kax ¢popmynupyertcs 3akoH Ctedana—bonbiimMana a1 aOCOIOTHO YEPHOTO U CEporo Tei?
49. TIpuenute popmyiy [lnanka, onMCHIBAIONTYIO U3TYYEHNE a0COTIOTHO YEPHOTO TEa.

50. Kakue 3aKk0HBI MOTYT OBITh MOJIO’KEHBI B OCHOBY OECKOHTAKTHOT'O U3MEPEHUS TEMIIepaTyphbl
Ten?

51. Yro takoe spkocTh Tena? Kak cBs3aHbI IPKOCTh U CBETUMOCTH?

52. Kakue Tena Ha3pIBaroTCs JjaMOepToBckuMu? Kak 3Byunt 3akoH Jlambepra?

53. B uém 3axitouaercs siBjeHHe BHYTpeHHero gorodpdexra? B kakux poTonprueMHHKaX OHO
UCTIONB3yeTCs.

54. B yeMm 3akitoyaeTcs siBJI€HUE BEHTUIBHOTO (poTorddexTa?

55. Kakoga cyTtb 3ak0HOB (hoTodPdexTa?

56. Kak popmynupyercs ypaBHeHHe DiHIITEHHA 1151 poToddhdexra?

57. Yrto Ha3pIiBaeTCs pabOTOM BBIXO/a JIEKTPOHA U3 MeTasIa?

58. U3 KakHMX y4acTKOB COCTOUT BOJIbTaMIIepHas XapaKTEPUCTHKA BaKyyMHOT0 (poTosneMeHTa’?
59. Yto moHMMAIOT O KpaCHOU rpanuteit Gpororddexra?

60. YUTto moHMMAIOT MO TEPMUHOM 33JIepKUBAIOLIee HAIPsHKEHUE?
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4.2 ®oHJ OLICHOYHBIX CPEACTB VI MPOBeCHHUs IPOMEKYTOYHOM aTTeCcTalul

4.2.1 Bonipochl, BLIHOCHMbI€ HA IK3aMeH MO0 IMCHHILTHHE «ONTHKA» I HANpaBJIeHus

=

o o

©

10.

11.
12.
13.
14.
15.
16.

17.
18.
19.
20.

21.
22.
23.
24,
25.

26.
217.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.

noarorosku: 03.03.02 ®USUKA

DnexkTpoMarHuTHas pUpo/ia CBeTa, ypaBHEHUsI MakcBelia.

BonnoBoe ypasnenue. [1nockas u chepuueckas Bonssl. [Ipencrasienue BosH B
KOMIUIEKCHOM (popme.

[InoTHOCTH MOTOKA 3HEprun. Bektop Ymosa-Ilolitrara. MaTeHcuBHOCTH cBeTa. CBETOBOM
BEKTOD.

Omumnruyeckas, Kpyropas 1 JIMHEHHAs NOJIpU3alus FTapMOHUYECKUX BOJIH. CTEIICHb
MOJIIPU3ALIUH.

[TonApuzanus ceera npu oTpakeHUHU pu npestomiieHnn. @opmyna Openens.

3akon bprocrepa.

PacripocTpanenune cBeta B aHM30TPONHBIX cpenax. llomspusanus npu aBoliHOM
nyugenpenomiieHnd. [Ipuzma Hukous. [Ipusma Bosutacrona.

DJUIANICOU Ty4YEBBIX CKOPOCTEN. [IByOCHBIE M OJTHOOCHBIE KPUCTAJLIIBI.

3akoH Maitoca.

[InacTuHKa B 4eTBEPTH JUIMHBI BOJIHBI, TI0JI BOJIHBL, B BOJIHY. HTepdepenus
MOJIIPU30BAHHBIX BOJIH.

AHanus 3JUIMITAYECKH, IMHENHO U LUPKYISIPHO - OJIIPU30BaHHOTO CBETA.

Bpamienue miockocTy nosisipu3aiui.

HckyccTBeHHAas aHU30TPOIIHS.

OcHOBHBIE TTIOHATHS (POTOMETPHH.

CooTHOIIEHNS MEX 1y DHEPT€TUYECKUMH U CBETOBBIMH XapaKTEPUCTUKAMU U3ITy4CHHUS.
WuTepdepennys cBeta, NHTEHCUBHOCTD IPU CYTIEPIO3HUIINHU IBYX MOHOXPOMATHYECKHIX
BOJIH.

BpemenHas v IpocTpaHCTBEHHAsI KOTEPEHTHOCTH CBeTa. MI3MepeHne KOrepeHTHOCTH.
JIBynmyueBas untepdepenuus, onslT FOnra. Illupuna narepdepeHIIMOHHON MOJIOCH
Knaccndeckue unrepdepeHonHbie cxembl bunpusma @penens. 3epkana Openens
WNuTepdepennus B TOHKUX IuieHKax. [lomgockl paBHOM TonuHb. [1o10ck paBHOTO HaKJIOHA.
Konsna HeroToHa.

WnuTtepdepomerprl: Maiikenbcona, JInnHuka, PoxxiecTBeHCKOTO.

MHorony4deBas uHTepdepeHuus, nareppepomerp Padpu-Ilepo.

Hudpaxmus csera. [Tpunnun ['roitrenca-dpenens.

3onbl @penens. [loctpoenue TuppPaKIMOHHBIX KApPTUH IpauIecKUM CIIOCOOOM.
Hudpaxius Openens Ha KPYIrJIoM OTBEPCTHH, HA AUCKE, HA Kparo NoJymiockocTu. Crnupaib
KoHto.

30HHas IIACTUHKA.

Hudpaxius Opaynrodepa Ha meH.

[IpsimoyronbHast aMIIUTyAHas 1U(paKkOHHAs! pelIeTKa.

OTpaxartenbHas pemierka, Tuppakius 6eIoro CBETa Ha peleTKe, CeKTPaIbHbIN aHaIN3.
Judpakius Ha TPEXMEPHBIX MEPUOIUUYECKUX CTPYKTypax. CTpyKTYpHBIN PEHTT€HOBCKUI
aHaJIu3.

['eomeTprueckas ONTHKa Kak MpeIeIbHbIM Cllydaid BOJTHOBOM ONTHKH

3aKOHBI OTPa)KEHUS U TIPEJIOMIIEHMS], ABJIIEHUE TIOJTHOTO BHYTPEHHETO OTPaKEHHUS.
PacnipocTpanenue yda B CBETOBO/IE.

LlentpupoBanHas ontudeckas cucrema. [Iperomienne Ha ceprudeckoit MOBEPXHOCTH.
[Tonepeunoe u yrioBoe yBeIMUeHUE, KapIUHAIbHBIE TOUKHU U IJIOCKOCTH.

OnTuueckue cucremsl. Jlyna. Mukpockon. Teneckon.

.PactipocTpoHenue cBeTa B M30TPOIHBIX AUAJIEKTPUKaX, (a30Basi U IPyIIoBasi CKOPOCTH.
Jucnepcus ceera. X0 jIyden B IIpU3ME.

DnexTpoHHas Teopus aucnepcur. HopmanbHas nqucnepcusi.
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40.
41.
42.
43.
44,
45.

46.

AHOManbHas TUCIIepCUs.

[Tornomenue ceera. 3akoH byrepa.

TemnoBoe uznyuenue. 3akon Kuproga. ®opmyna Penes-/xunca.

®opmymna [lnanka, 3akon Ctedana-bonabsimana, 3akoHsl Buna.

OcHOBHBIE TIPEJICTABIICHUS KBAHTOBOHM TeOpHUH U3ydeHus cBeTa. DoTod(eKT.
CrioHTaHHBIE U BBIHYKJCHHBIE TIEPEX0/Ibl B KBAHTOBOM CHCTEME, MPUHILIUITHAIbHAS CXeMa
na3epa. XapakTepUCTUKH HEKOTOPBIX JIa3€pOB.

Henuneiinble siBnenus B ontuke. ['eneparus rapmonuk. CamooKkycHpoBKa CBETa.

[Tpu sx3ameHannOHHOM hopMe MpoBeIeHHs TPOMEKYTOUHOM aTTeCTallH
UCTOJB3YyeTCsl MATUOAIUIbHAS CUCTEMA OLIEHOK, onpeaeneHHas «l[lomoxxenrnem 00 s3K3aMeHax
U 3a4eTax».

Ounenka "5" ("oTin4HO") BBICTABISETCS CTYCHTY, OOHAPYKUBIIEMY BCECTOPOHHEE
cucTeMaTU4YecKoe 3HaHHEe y4eOHO-IIPOrpaMMHOI'0 MaTepuaia, yMeHUe CBOOOIHO BBIIOIHSTh
IIPaKTUYECKHE 3a/1aHus, OCBOMBLIEMY OCHOBHYIO JINTEPATYPy U 3HAKOMOMY C
JIOTIOTHUTEIBHON JIUTEPaTypoi, peKoMeHA0BaHHOI nmporpammoi. "Ouenka "5" ("oTiauuno"
BBICTABJIETCS CTYJE€HTaM, YCBOUBILKM B3aMMOCBSA3b OCHOBHBIX IOHATUN AUCLUILIIMHBI B UX
3HA4eHUU /1 IprHodpeTaeMoii mpodeccuu, NPosSBUBILIEMY TBOPUECKUE CIIOCOOHOCTH B
MMOHUMAaHWUH, HU3JI0KEHUH U UCIOJb30BaHUU Y4EOHO-TIPOrPpaMMHOI0O MaTepuara.

Ouenka "4" ("xopowio") BbICTaBISETCS CTYAEHTY, OOHAPYKUBILEMY [OJHOE 3HAHUE
y4eOHO-TIPOrPaMMHOT0 MaTepHaa, yCIeIHO BEITOTHUBIIEMY IIPETyCMOTPEHHBIE
IIPOrpaMMO# 3a/layM, yCBOMBILEMY OCHOBHYIO PEKOMEHI0BaHHYIO IuTepatypy. Ouenka "4"
("xopori0") BBICTABIISETCS CTYJEHTY, MOKa3aBIIEMY CUCTEMAaTHYECKUN XapaKTep 3HaHUU 110
JUCLUIUIMHE U CHOCOOHOMY K UX CaMOCTOSITEIbHOMY IOMOJHEHHUIO U OOHOBJIEHHUIO B X0/1€
nanbHene yaeosl U mpoecCHOHATbHON JesTeHbHOCTH.

Ouenka "3" ("ya0BI€TBOPUTENIBHO'") BBICTABIISETCS CTYACHTY, OOHApYKUBIIEMY
3HaHUE OCHOBHOTO y4eOHO-IIPOrPaMMHOTO MaTepuaia B 00beMe, HeOOXOIMMOM IS
JanpHeHel yuedbl u npeacrosieil padboTsl Mo npodeccuu, CIpaBiIsSIOILEMYCs C
BBITIOJTHEHUEM 3a/1aHUM, IPEeAYCMOTPEHHBIX nporpammoit. Onenka "3"
("yIoBIEeTBOPUTENHHO") BBICTABISIETCS CTYIEHTaM, 00JIaJar0IIMM HEOOX0IMMBIMH
3HAHUSMHU, HO JOTYCTUBIIMM HETOYHOCTH B OTBETE HA 3K3aMEHE U MPU BINOJIHEHUN
9K3aMEHALIMOHHBIX 3aJaHUMH.

Ounenka "2" ("HEyIOBJIETBOPUTEIHHO'") BHICTABIISIETCS CTYIEHTY, OOHAPYKHUBIIEMY
CYIIECTBEHHbIE MTPOOEIBl B 3HAHUSAX OCHOBHOT'O Y4€OHO-IIPOrpaMMHOT'0 MaTepualla,
JOMYCTUBIIEMY MPUHIMIHAIBHBIE OIIMOKH B BHIIIOJHEHUU MPEAYCMOTPEHHBIX TPOrpaMMOit
3ananuii. Kak mpasuio, omnenka "2" ("HEyIOBIETBOPUTENHHO'") CTABUTCS CTYACHTAM,
KOTOpBIE HE MOTYT IIPOJOJKATh 00YUEHHUE WM MPUCTYIUTH K PO eCcCHOHATbHON
NesITeIbHOCTH [0 OKOHYAHUU By3a 0€3 TOTOJIHUTENbHBIX 3aHATHI 110 COOTBETCTBYIOIEH
JTUCIUIINHE.

OneHouHble CPEeCTBA I MHBAIMIOB U JIML C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 3/I0POBbS
BBIOMPAIOTCS C YUETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NIECKHX OCOOCHHOCTEM.

— NpU HEOOXOAMMOCTH MHBAJIUIaM H JIUIIAM C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI
MIPEIOCTABIIAETCS AOMOJIHUTEIBHOE BPEeMs ISl TIOATOTOBKHU OTBETA Ha SK3aMEHE;

— MIPH NIPOBEJICHUHU TPOLIEAYPHI OLIECHUBAHUS PE3yIbTaTOB 00yUYSHHSI HHBAIMIOB U JIUI] C
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbsI IPEAyCMaTPUBAETCS UCTIOJIb30BAaHUE
TEXHUYECKUX CPEJICTB, HEOOXOAUMBIX UM B CBSI3U C UX MHIUBHYaTbHBIMH OCOOCHHOCTSIMU;
— IpY HEOOXOJUMOCTH JJIsl 00yUYaIOUINXCS C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbSI U
MHBAJINJIOB MPOIIEIypa OLIECHUBAHUS PE3yIbTaTOB O0YUEHHUS MO JUCHUIUINHE MOKET
MIPOBOJMUTHCS B HECKOJIBKO 3TAIOB.

IIpornetypa orieHMBaHUs pe3yJIbTATOB 00yYEHHS WHBAINIOB U JIUI] C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/J0POBbSI 110 AUCHUILIMHE (MOJIYJII0) IPEIyCMAaTPUBAET MPEIOCTaBICHHE
uHpopManuu B GopMax, aAanTUPOBAHHBIX K OTPAHUYEHUSIM HUX 3/10pPOBbS U BOCTIPUATHS
nH(popManuu:
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J1J1s1 JIAT] C HAPYIICHUSIMH 3PCHHSL:

— B IIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUJist T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:
— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII IEpEeYeHb MOXET OBITh KOHKPETU3UPOBaH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yJaromuXxcs.

5. IlepeyeHb OCHOBHO¥ M JONOJHUTEIbHON y4eOHOM JTUTEPAaTypPhl, HEOOXOAUMOM 115
OCBOEHMSI TUCUUIJIMHBI (MOXYJIs)

5.1 OcHoBHas iuTEpaTypa:

1. Bonpapes, bopuc Bnagumuposuu. Kype obmieli ¢pusuku [DnexkTpoHHbIH pecype] :
B 3-X KH. : yueOHHUK Jiy1s1 OakanaBpoB . KH. 2 : DneKkTpoMarHeTusm, oNnTrKa, KBaHToBas pusuka
/' b. B. bornmapes, H. I1. Kanammuwkos, I'. I'. CrimpuH. - 2-e u3a. - Mocksa : FOpaiir, 2017. -
441 c. - https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56CO.

2. Cagennes, U. B. Kypc obmeii ¢pusuku [ DIeKTpoHHBIH pecypc] : yaeOHoe
nocob6ue: B 3 T. T. 3: KBanroBas ontuka. AtomHas gusuka. @usuka tBepaoro rena. Gusnka
aTOMHOTO sijipa U 3neMeHTapHbIx yactull / M. B. Casenbes. - 11-e usn., crep. - CaHKT-
[etepOypr : Jlanb, 2017. - 320 c. - https://e.lanbook.com/book/92652.

3. Tpodumona, Taucus MBanoBHa OcHOBBI pu3uku. BorHOBast 1 KBAaHTOBAsI ONITHKA
[Tekcer] : [yue6HOoe mocodue] / T. Y. Tpodumosna . - M. : KHOPYC, 2011. - 215 c. : un. - ISBN
9785406011959.

5.2 lonotHuTEILHASE JIMTEPATYPA:

1. Canex, baxaa E.A. Ontuka u ¢oronuka. Ilpunuunel u npumenenus [Tekct]:
[yaebHOe mocobue : B 2 1.]. T. 1 / b. Canex, M. Teiix ; mep. ¢ aurn. B. JI. Jlepbosa. -
Honronpyassiii: MaTemnekrt, 2012. - 759 c., [4] . un.: mi. - ISBN 9785915590389.

2. Canex, baxaa E.A. Ontuka u ¢oronuka. IIpunnunsl u npumeHenus [Tekcr]:
[yueOnoe mocobue : B 2 1.]. T. 2 / b. Canex, M. Teiix ; mep. ¢ auri. B. JI. JlepboBa. -
Honronpyausiit: Uatennext, 2012. - 780 c., [8] 1. u. : ui. - ISBN 9785915591355.

3. CkaHupylomasi  3JeKTPOHHAsE  MHKPOCKONHUS W PEHTTEeHO-CIEKTPaIbHBIHN
MHUKpOAHAJIU3 B MpPHUMEpax MpakTHUeckoro mnpuMmeHeHus [Tekct] : ydeOHoe mnocoOue ams
cryneHtoB By30B / M. M. Kpumrran, U. C. fIcaukos, B. . [lonynun u ap. ; [mox odur. pea. M.
M. Kpumrrana). - M. : Texnocdepa, 2009. - 206 c. : ui. - (Mup GU3MK1 1 TEXHUKH). - bubnuorp.:
c. 55-56. - ISBN 9785948362007.

6. Ilepeyenr pecypcoB  HH(POPMANMOHHO-TEJEKOMMYHMKAIIMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX /IJISl 0CBOCHUS TMCUMILUIUHBI (MO1YJIs1)

1. Onexrponnsie pecypcsl PI'BOY BO «KybaHckuii rocy1apCTBEHHbIM YHUBEPCUTET:
http://www.kubsu.ru/node/1145

2. UndopmannonHas cucrema «ETuHOE OKHO J10CTyNa K 00pa3oBaTebHBIM pecypcamy»:
http://window.edu.ru/window

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

4. bonpiias HayyHas OMOIHOTEKa:

http://www.sci-lib.com/
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7. MeToanueckue yKazaHus sl 00y4al0IIHUXCH 110 OCBOEHHU IO JUCUMILIHHBI (MOTYJIs1)

Ha camocrosarensHyto paboTy cryaeHToB, coriacHo TpeboBanmsim PI'OC BO mo
Hanpasienuio 03.03.02 ®uzuka (npoduias: DyHgamenTanbHas Gpusnka), OTBOIUTCS 0Koi0 48 %
BpPEMEHHU OT 00LIeH TPYyIOEMKOCTH AUCLUIUIMHBL. CONpPOBOXKIEHUE CAMOCTOSITEIbHON paboThI
CTY/ICHTOB MOKET OBITh OPTaHU30BAHO B CIEIYIOIUX (hopMax:

— COCTaBJICHUEM WHIUBUAYAIbHBIX IUIAHOB CAaMOCTOATENBbHOM pabOThl KaKAOro u3
CTY/ICHTOB C YKa3aHHUEM TE€MbI U BUIOB 3aHATHIA, JOPM U CPOKOB MPEICTABICHHS PE3YyIbTATOB;

— INPOBEJCHUEM KOHCYJIbTalMH (MHAMBHUIYaJIbHBIX WM TPYNIOBBIX), B TOM YHUCIE C
IIPUMEHEHUEM JUCTAHLIMOHHON Cpeibl 00y4EHUS.

Kpurepuii orieHKH 3 HEKTUBHOCTH CAMOCTOSITEIbHON pabOThI CTYAEHTOB (POPMUPYETCS B
X0/I€ MPOMEKYTOYHOI'0 KOHTPOJIS IPOLIECCa BBIMOIHEHUS 3alaHUi U OCYLIECTBIIETCSA HA OCHOBE
pa3IUYHbIX CLIOCOOOB B3aMMOJIEHCTBHSIL.

B cooTBeTCTBUM C 3TUM IPU [TPOBEICHUU ONIEPATUBHOTO KOHTPOJII MOTI'YT MCIIOJIb30BaThCS
KOHTPOJIbHBIE BOIIPOCHI KaK K BBINOJIHAEMBIM paboTaMm j1a00paTOPHOTO NMPakTHKyMa, Tak U K
COOTBETCTBYIOIIUM pa3zesiaM AUCHUILIUHBI «ONTHKAY.

KoHTposb MOXET OCYLIECTBIATHCS TAKKE MOCPEICTBOM TECTUPOBAHUSA CTYJIEHTOB IO
OKOHYaHUM U3yUYEHUS TEM YU4E€OHON JUCLMIIUHBL

ITo uToram BbIOIHEHUS KaXKA0H J1a00paTOPHOI pabOThI CTYIEHT COCTaBIISET MOAPOOHBII
OTYET, ONMPAsCh Ha KOTOPBIN JOKEH B Oecesie ¢ MperoiaBaTeieM poJeMOHCTPUPOBATh 3HAaHHUE
TEOPETUYECKOI'0 M HKCIIEPUMEHTAILHOTO MaTepuaia, oTHocslerocs kK padote. Ilposepka 3HaHui
CTYJEHTa OCHOBaHa Ha KOHTPOJbHBIX M JIONOJHUTENIBHBIX BOIPOCAX, KAacaloIIUXCs
COOTBETCTBYIOLIMX pa3JeioOB OCHOBHOM JTUCHMIUIMHBI «onTuka». Ilocie 3aBepuieHus
nabopaTopHOil pabOTHI CTYJICHT MPEAOCTABISET OTKOPPEKTUPOBAHHBIN B X0/1€ 3aIIUTHI OTYET O
HEW.

HononuutensHass ¢Gopma KOHTPOIsST AIPQPEKTHBHOCTH YCBOCHHS Marepuana Mo
PUOOPETEHUs] NMPAKTHUECKUX HABBIKOB 3aKJIIOYAEeTCs B OTKPHITOM MHTEPAaKTUBHOW 3aIiuTe
paboThl Ha YCTHOM BBICTYIUICHUM MEpe]] ayJUuTOpHeil COKYpCHHKOB. B 3ToM ciyuae 3amuta
IIPOXOJUT B PEKUME KPATKOrO JOKJIAJa.

ComnpoBokieHHE CaMOCTOSATENBHON pabOThI CTYJICHTOB TAaKXKe OPraHU30BAHO B CIIETYIOLINX
¢dopmax:

— YCBOEHUE, JAOIOJIHEHNE U BHUKaHKE B pa30upaemMble pa3esibl IUCHUIIINHBI TPU TOMOIIN
3HAHUH MOJIy4aeMBbIX 10 CPEICTBAM M3Y4YEHHs PEKOMEHAYEMOM JINTEPATYPHI U OCYILECTBIAEMOE
IyTeM HanucaHus pedepaTuBHBIX padoT;

— KOHCYJIbTAallMM, OPTaHW30BaHHbBIC JJIsI Pa3bsCHEHHs IMPOOJIEMHBIX MOMEHTOB NpHU
CaMOCTOSITEIbHOM M3YYEHHUU TE€X WM UHBIX acleKTOB pa3fesioB ycBaMBacMoW MH(pOpMaIu B
JUCLIUIUINHE.

K cpencrBam obecnieueHns TUCHUIUIMHBL «ONTHKA) TaKKe€ OTHOCUTCSA

— KOHTPOJIbHBIE BOIPOCHI 110 pa3zenaM yuyeOHOM TUCIUIUIMHBL,

— Ha0op TeM /JIsl AOMOJIHUTENBHOIO UCCIIEIOBAHMS 110 pa3jieiaM yueOHOM TUCIUIUINHBI.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOIHI, HCIOJIb3yEeMbIX IIPH OCYLIECTBJICHUN
o0pa3oBaTeibHOr0 mnpouecca mno aucuumauHe (moayaw) Ilepeyens Heo0X0AUMOro
NMPOrpaMMHOIo odecreYeHus

1. Onepanmonnas cucrema MS Windows.

2. UnrterpupoBanHoe opucHoe npuioxxenne MS Office.
4. Ob6ecnieuenue nHHOPMAIIMOHHON 06€30I1aCHOCTU—AHTUBUPYC.

5. Cucrema mporpaMMHUpPOBaHUS Ha SI3bIKE BHICOKOTO YPOBHS VBA.
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9. MarepHaJIbHO-TEXHHYECKAS

0aza, HeoOXoamMasi [Js1  OCYLIECTBJICHHUS

00pa30BaTeJILHOIO NMPoIecca Mo IUCIHUIINHE (MOILYJII0)

Ne Bizt paGor MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTLIMHBI
(MOTyJIs1) M OCHAIIEHHOCTH
1.| 3aHsTHS JIEKIIMOHHOTO | YdeOHas ayAuTOpHs IS IPOBEACHUS 3aHITUN JTCKITHOHHOTO
THIIA tuna ayn. 201C, 300C ocHauieHHas npe3eHTalMOHHON
TEXHUKOU (IIPOEKTOP, IKpaH, HOYTOYK) 1 COOTBETCTBYIOIINM
nporpamMmHbIM obecnieuerHueM (I10)
2.| 3aHATHS CEMUHAPCKOTO | YueOHast ayTuTOpUs JJIsi IPOBEACHMS 3aHATHI CEMUHAPCKOTO
THIIA tuna ayn. 312C
3.| I'pynmoBsie Aynuropus Ne 209C
(MHIUBHTYaTIbHBIC)
KOHCYJIbTAITHN
4.| Texymmuii KOHTPOJIb, Aynutopus Ne 209C
MIPOMEKYTOUHAS
aTTecTaIus
5.| CamocrosTensHas Kabuner s camoctosrensHoi padotsl 208C, 204C, 205C
pabora OCHAIIIEHHBI KOMIBIOTEPHON TEXHUKON C BO3MOYXKHOCTBIO
IIOAKJIIOYEHUS K ceTH «HTepHET», IPOrpaMMoi 3KpaHHOTO
YBEJIMYEHUS U 00ECTIEUECHHBIN JOCTYIIOM B 3JIEKTPOHHYIO
nH()OPMaAIIMOHHO-00Pa30BATEIBHYIO CPE/ly YHUBEPCHUTETA.

y4eOHO MporpamMMBbl:

Peanuzanus [Ipoduns npennonaraer Haaudue HEOOXOIUMOTO IS PeaU3aluy JaHHOU

Jlist mpoBeIeHUS 3aHATHIH 110 AucUUIUINHE «ONTHKA) UMEeTCs He00X0ArMasi MaTepHalIbHO-
TeXHHYecKas 0a3a, COOTBETCTBYIOIIAs JEHCTBYIOIIMM CAHUTApPHBIM U IPOTHBONOKAPHBIM
MpaBUJIaM U HOPMaM:

— clieUalu3upOBaHHas JEKIIMOHHAs ayJUTOpUs (PU3UKO-TeXxHUUYecKoro ¢pakynapTera (2001
C), ocHamieHHass MyJbTUMEIUIHBIM MTPOEKTOPOM, SKPAHOM, WHTEPAKTHBHON JOCKOH, a Takxke
npubopamMu U 000pYAOBAaHUEM JJIs1 IOCTAHOBKU y4EOHBIX JIEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB.

- CHeIUaIN3upOBaHHAs AYIUTOPHUS IJIsl MPOBEACHUS JTaOOpaTOPHBIX paboT mo «OnTUkKe»
(312 C) ¢usuxo-TexHuueckoro (pakyabTeTa, OCHAIIEHHAs KOMIUIEKCOM J1a00paTOpHBIX padoT.

— JIEKIMOHHBIC ayAUTOPUH TpeOyeMOil BMECTHMOCTH

— JIEMOHCTPAIIOHHBIE SKCIIEPIMEHTHI TI0 OTITHKE

— IIJTAKaTHl 110 ONTHKE.

— y4eOHbIe KHHO(QUIBMBI 110 ONITHKE.

— INporpaMMbl MOJETUPOBAHMS ITPOLIECCOB 1O ONTHKE

— nabopaTopuH Ui IpoBeieHHs Jab0paTOPHBIX PadoT

— omnMcaHus J1abopaTOPHBIX PabOT MO ONTHKE.

— IMpOorpamMMbl IPOrPaMMHUPOBAHHOTO KOHTPOJIS 3HAHUN CTY/IEHTOB (B TOM YHCIIE IPOrPaMMHOE
o0ecreyeHre TMCTaHIIMOHHOTO 00yUeHUs).

— Jureparypa B OMOIMOTEKE YHUBEPCHUTETA,

AOCTYII K BHCIIHUM I/IH(i)OpMaHI/IOHHI)IM

HMCTOYHHUKAM JJISI CAMOCTOSTEILHOM paOOThI CTYICHTOB.
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