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PABOYAS ITPOTPAMMA JUCHUITJINHBI
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O6meobpazoBaTenbHas MporpaMmma
13.03.02 «2n€eKTpOIHEPTETUKA U ITIEKTPOTEXHUKAY,

[Tpoduib moAroTOBKHU:
«HuBH1O»

VYpoBeHb BBICIIETO 0OPA30BAHUS:
bakanaBpuar

dopma 00yueHus:
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PaGouast mporpamma gucruminabl «Ontuka» coctariera B 2020 roay B cOOTBET-
ctBuu ¢ TpedoBanusmMu GI'OC BO no HanpaBiieHHUIO MOATOTOBKH (CIEMAIbHO-
ctn) 13.03.02 «DnekTposHepreTuKa 1 JIEKTPOTEXHUKAY,

(ypoBeHb: OakanaBpHar)

Ot «07» 08 2014 r. Ne 937

Pazpabotunk(u) kadgeapa obielt u TeopeTHIecKor PU3NKH,
[Namxues C.M., 1.x.H., mpod.
Pabouas mporpamMma qTUCITUTITUHBI O00peHa:

Ha 3acefaHuu Kadeapsl o01el u TeopeTudeckor Gusnuku ot «21» suaps 2020
I., IpoTOKOJ Ne 5

3aB. xkadenpoit M MyprtazaeB A.K.

Ha 3acenanun Metoanueckoit komuccuu Ouszndeckoro (axkynbTeTa

oT «28» eBpanst 2020 r., mpoTokoa Ne6

-

b Mypnuesa XK. X.

[Ipencenarens

Pabouas nporpaMMa qUCHUIIIMHBI COTJIACOBaHA C Y4€OHO-METOAUYECKUM yIPaB-
aeHueM  «26» mapta 2020r.

LA—

Hauvansauk YMVY Jacanramkuesa A.I°



AHHOTauMs padoyeil NPOrpaMMbl TUCHUIIIHMHBI

Jucuumnuna «OnTuka» BXOAUT B 0a30BY10, YaCTh 00pa30BaTeIbHON IPOrpPaMMBI
OakanaBpuarta 1o HanpasieHHO 13.03.02 «DneKkTpo3HepreTrka u 3JIEKTPOTEXHU-
Ka»
JucuumimHa peanusyercs Ha ¢pusudeckoM ¢akyibrere Kadeapoi oo1ieit u reope-
TUYECKOUN (UBUKH.
KPATKASI AHHOTAIIMS: B pamkax aucuuruimabl «OOmas ¢usuka (pazgen «Ontu-
Ka») CHUCTEMAaTHUYECKH W3JIaraloTcs oOlue MOHATUS ONTHKU. [leny npenodasanus
oucyuniunvl «ONTHKa» 3aKIIOYAETCSl B U3YYEHUM KOMIUIEKCA CYIIECTBYIOIIHUX
IPEICTaBICHUI B 00JIaCTU ONTHKH, OCHOBAHHBIX HAa COBPEMEHHBIX HAy4HBIX J1aH-
HBIX U B MIPEICTaBICHUH (PU3MUECKON TEOPUU ONTHUECKHUX SBJICHUN Kak 00001ie-
HUE HAOIIOACHUN, TPAKTUUYECKOTO OIbITa U SKCIIEPUMEHTA.
JlucuuniauHa HaleJgeHa Ha (OPMUPOBAHUE CIACAYIOIUX KOMIIETEHIINI BBITYCKHH-
Ka:
oowexynomypuvix: YK-1, YK-2;
obowenpogeccuonanvhvix: OIIK-1, OIIK-2
[IpenogaBanue AMCHUILIMHBI MPEAYCMATPUBAET MPOBEACHUE CIECAYIOUIMX BHUIOB
yUeOHBIX 3aHITHIA: JEKIUH, TPAKTHUECKUE 3aHATHS, TaOOpaTOpHbBIE 3aHITHS, Ca-
MOCTOSITETIbHAsI padoTa.

Pabouast mporpamMMa IUCIUIUTMHBI MpeIycMaTpuBaeT MPOBEICHUE CIEeIyIO-
IIMX BHUJIOB KOHTPOJIS yCIIEBAEMOCTH B (popMe: KOHTPOJIbHas paboTa, KOJJIOKBUYM
Y TIp.) ¥ IPOMEKYTOUYHBIN KOHTPOJIb B (pOpME 3aueTa, FIK3aMeHa.

O0beM TUCIUIUIMHBI S 3aYETHBIX €IMHHII, B TOM YHUCJIC B aKaJEMHUYECKUX Yacax 1o
BUJIaM y4€OHBIX 3aHATHI:

Ce- YueOHbIe 3aHITHS dopwma mpo-
Me- MEKyTO4-01
B TOM YHCJIC
CTp aTTecTaluu
KoHrakTHas pabora oOyuaromuxcs ¢ nperio- | CPC, | (3ader, aud-
JaBaTeyeM B dhepeHiu-
TOoM POBaHHBIN 3a-
13 HUX HHCIC | yer, sx3amen
IK3a-
o |Jlex |Jlabpa- |IIpatu- | KCP | Kon-
= MeH
o O | IUM | TOpHBIE | YECKHe CyJIb-
3 | A 3aHATHUS | 3aHATHS TaIu-
aa)
uu
4 (180 | 58 | 28 30 36 86/36 | 3auer,nK3aMeH

1. Ileau ocBoeHMS TUCHMILIMHBI:
OcHOBHasi yenp Kypca — MOAYEPKHYTh 3HAUMUMOCTh AUCHUILIMHBI «Duzn-
Ka», Kak (pyHIaMEHTa BCEX HAyK €CTECTBEHHOHAYYHOTO IHKJIAa M O0ECIeUUTbH
yrayOneHHOe n3ydeHne ee 0a30BbIX pazaenoB. OnTuka, Kak paznen Kypca «duzu-




Ka» JTaeT CTYAEHTaM MOCJEI0BaTEIbHYI0 CUCTEMY ONTHYECKUX 3HAHUU, HEOOXO-
JUMBIX 1J11 (POPMUPOBAHUS B CO3HAHUM (PU3NYECKON KAPTUHBI OKPYKAIOIIETO MU-
pa, IpUMEHEHUs1 PU3NYECKUX MOHATUI U 3aKOHOB K PEIICHUI0 KOHKPETHBIX (U3u-
YECKHUX 3a/1a4.

Teopust pusmueckoil ONTUKKA BBIpAXKAeT CBA3b MEXAY ONTHYECKUMH sBIIC-
HUSIMU U BEJIMYMHAMHU B CTPOTrOM MaTemMaThueckoi (opme. OnrTrka, Kak U OCTalb-
HbIE pa3zieNbl Kypca oOmel (u3nKy, UMEeT Ba acleKTa;

* KypC SIBJIIETCS SKCHEPUMEHTAIBHBIM, TIO3TOMY JIOJKEH 03HAKOMUTH CTYIEHTA C
OCHOBHBIMHM METOJaMU HaOJIOJEHUS, SKCIIEPUMEHTHUPOBAHUS U u3MepeHus. OH
JIOJKEH COIMPOBOXKIATHCS HEOOXOIUMBIMU (PU3NUECKUMH JIEMOHCTPALMsIMU U Ja-
OOpaTopHbIMHU 3aadyaMH MO (U3UYECKOMY MPAKTUKYMY C HCIIOJIB30BAaHHEM CO-
BPEMEHHBIX MOUTHBIX MOHOXPOMATHYECKUX NCTOYHUKOB CBETA - JIA3€POB;

* KypC JTOJDKEH COJEPKUT CTPOTHI MaTeMaTUUeCKHi armapaT, KOTOpbIid 00yclaB-
JIMBAET B3aUMOCBS3b HE TOJIBKO MEXAY Pa3TUYHBIMU ONTUYECKUMH SIBICHUSIMU, HO
U C APYTUMH pa3aenaMu o0meil Gpu3nKu u, 0cOOEHHO € 3NeKTpoMaraeTuaMom. Ilo-
ATOMY KypC JOJKEH OBITh H3JI0KEH Ha COOTBETCTBYIOLIEM MATEMAaTHUYECKOM
YPOBHE U CONPOBOXKAATHCS CEMUHAPCKUMHU 3aHATUSIMU.

JIist TOCTH>KEHUS TaHHOM 1e M ObUIH IMOCTaBJICHbI 3a1a4M:

- 03HAKOMJIEHHE C OCHOBHBIMH HaIlpaBJIEHUSMU Pa3BUTHS (PU3HUECKON HAYKH
B 00J1aCTH ONTHUKHU, KBAHTOBOU U IA€PHON (PU3UKH;

- OBJIaJICHUE MOHATUIHBIM aNmapaToM (3KCIEPpUMEHTAIbHBIMU (DaKTamu, MO-
HATUSIMH, 3aKOHAMH, TEOPUSMHU, METOAAMH (PU3NUECKON HAYKH);

- pa3BUTHE MBILUICHUSA U (OPMUPOBAHUE YMEHUIN CaMOCTOSATEIBHO MPUOOpE-
TaTh U MPUMEHSTH 3HAHUS, HAOII0JaTh U OOBACHATH (pU3HUECKUE SIBICHUS B 00Ja-
CTH ONTHKHU;

- (hopMHUpOBaHKE TTO3HABATEIBLHOTO UHTEPECA K (PU3UKE U TEXHUKE, Pa3BUTHE
TBOPUYECKUX CTIOCOOHOCTEH;

- PacKpbITHE B3aMMOCBS3H (DM3UKU U TEXHUKH, ITOKA3 €€ MPUMEHEHUS B MPO-
M3BOJICTBE M YEJIOBEUYECKOM ACSITENbHOCTH, OOBSICHEHNE (PU3NIECKUX MPOIECCOB,
POTEKAOUIUX B PUPOJIE;

- IPUBUTUE YMEHUS CAMOCTOSITENBHO MOIMOIHATh CBOU 3HAHUS B 00JIACTH OIl-
TUKU U , OPUEHTUPOBATHCA B HAYYHO—HUH(DOPMALIMOHHOM MOTOKE.

- OBJIaJICHUE MTOHATHUIHBIM ammapaToM (IKCIEPUMEHTAIBHBIMH (DakTamu, mo-
HATUSIMH, 3aKOHAMU, TEOPUSMHU, METOAAMH (PU3NUECKON HAYKH);

- pa3BUTHE MBILUICHUA U (POPMUPOBAHUE YMEHUIN CaMOCTOSTENBHO MIPUOOpeE-
TaTh U MIPUMEHSTh 3HAHUS, HAOII0aTh U OOBACHATH (PU3NUECKUE SIBIECHUS B 00Ja-
CTH ONTHKH, KBAHTOBOM U sIA€pHON (DU3UKHY;

- (hopMUpPOBaHKE NTO3HABATEIBHOTO UHTEPECA K (PU3UKE U TEXHUKE, Pa3BUTHE
TBOPYECKUX CIIOCOOHOCTEH;

* CHUCTEeMaTH3UPOBATh U YIIyOUTh NOHMMaHKE (QyHIaMEHTAIbHBIX 3aKOHOB (hH3H-
KH, OTPA3UTh JOCTHXKEHUS Hayku 20-ro BeKa;

* 03HAKOMUTH CTYJ€HTa C OCHOBHBIMU ONTHYECKUMU SIBIICHUSMH, METOAAMU UX
HAOJI0/IEHUS U SKCIIEPUMEHTAIBHOTO HCCIIE0BaHNUs, TOKa3aTh MPAKTUYECKYIO
3HAYMMOCTb ITUX UCCIEIOBAaHUM;



* COOOIINTH OCHOBHBIC MPUHIIUIIBI U 3aKOHBI BOJHOBOW ONTHUKU U KBAaHTOBOHW TEO-
pHH, MOKa3aTh, YTO JIEKTPOMArHUTHOE TOJIE€ U YaCTHUIIbI BEIlleCTBa B OJHUX (HU3H-
YECKUX CHUTYalUsX MPOSBISIOT BOJHOBBIC, a B JPYIMX - KOPITYCKYJISIPHBIE CBOM-
cTBa (KOPITYCKYJIIPHO-BOJHOBOH JAyallu3M);

* (hopMupOBaTH HABBIKK IKCIEPUMEHTANIBHONU paOOThl, HAYUYUTh MPABUIILHO BbIpa-
3UTh U UHTEPIPETUPOBATh PU3nyeckue uaeu, chopmMyaupoBaTh U KOJIUUYECTBEHHO
penaTh BO3HUKAIOUIUE 3a7a4H;

* B pe3yJibTaTe OCBOCHUS NUCUUIUIMHBI « ONTHKa» CTYACHT JOJKEH U3YUUTh (PU-
3UYECKUE SIBJICHUS U 3aKOHBI (DU3UKHU , TPAHUIIBI KX TPUMEHUMOCTH SIBJICHUS ,
MPUMEHEHHUE 3aKOHOB B BAXKHEUIIINX MPAKTUUECKUX MPUIOKEHUSIX;

* MIO3HAKOMUTCSI C OCHOBHBIMH (PU3NYECKUMH BEIMYMHAMHU, 3HATh UX ONpE/IeIie-
HUS , CMBICJT , CIIOCOOBI U €IMHUIIBI X U3MEPEHUS;

* IpeACTaBIAThH ceOe (pyHIaMeHTalbHbIE (PU3NYECKUE OIBITH U UX POJIb B Pa3BU-
TUW HAYKW; 3HATh HA3HAYEHUS W TMPUHLUIIBI IeUCTBUS GU3HUECKUX PUOOPOB.
*‘umems npedcmasieHue O BKIa/le BEIIMKUX YYEHbIX B (POPMHUPOBAHUE COBPEMEH-
HOW €CTECTBEHHOHAYYHOW KapTUHBI MUPA

o JI51 ycBOeHUS Kypca ONTUKH HEOOXO0 UMbl 3HaHus Kypca ¢u3uku 3a 8 u 11 kiac-
ChbI 00111€00pa30BaTENbHON IKOJIbI, PA3/IEJIOB AJIEKTPUUYECTBA U MAarHETU3MA U TE€O-
PUU OTHOCUTEIBLHOCTH Kypca o01el (hU3MKU By30BCKOM MPOrpaMMBl.

2.Mecto nucuuiuinHbl B cTpykrype OIIOII 6akanaBpuara

Huciuminaa «OnThka» BXOIUT B 0a30BYI0 4acTh 00Opa3oBaTeIbHOM Mpo-
rpaMMbl IO HampapiieHWI0 1o HampaBiieHHi0 13.03.02 «DnekTpodHepreTuka u
AJIEKTPOTEXHUKAy, (OakaiaBpuar).

Jna uzyuenusn oucyunaunvl «Onmuxka) cmyoenm 00J1)CeH 3HaAmb: OCHOB-
HbIE TIOHSATHUS U METOJIbl MaTeMaTHYE€CKOIo aHaliu3a, JIMHEHHOW anreOphl, Juc-
KpETHOM MaTeMaTuku; nuddepeHinaibHoe U HHTETpaIbHOE WCUMCICHUS; TapMO-
HUYeCKuW aHanuz; audepeHImanbHble YpaBHEHUsI; YUCICHHBIE METOAbI;, (yHK-
MU KOMIUIEKCHOTO TEPEMEHHOT0; 3JIEMEHThl (PYHKIIMOHAJIBHOTO aHaIu3a; BEpo-
SITHOCTh W CTaTUCTHKY; CIy4YailHblE€ MPOLECCHI, CTATUCTUYECKOE OLICHHUBAHUE U
MPOBEPKY THUIIOTE3; CTATUCTUYECKHE METOJbl OO0pabOTKH HKCIEPUMEHTAIBHBIX
JAHHBIX; MATEMATUYECKHE METOJIbI B (PM3HKE; pa3ielibl Kypca o0meld Gu3nKu: mMe-
XaHHKa, AJIEKTPUYSCTBO M MarHETU3M, BOJHOBas onTuka. [loHsTue mHbOpMaIum;
IpOTrpaMMHBIE CPEACTBA OpraHU3aluyd HHQPOPMAIMOHHBIX IIPOIIECCOB; MOJICIH
pemeHnust (GyHKIIMOHAIBHBIX W BBIYMCIUTEIBHBIX 3aJ1a4; S3BIKM ITPOTPaMMHPOBa-
HUA, 0a3bl JAHHBIX; JOKAJIBHBIE U IJI00aJbHBIE ceTH DBM; MeTOdbl 3aIlUuThl UH-
dbopmanuu.

Onucanne JJOrM4ecKOM M COEPKATEILHO-METOAUYECKOI B3aMMOCBSI3U €
apyrumu yactamu OITOII (nucuumiiuHaMu, MOYJISIMH, PAKTUKAMM)

ABIASICH caMOCTOSITENBPHON YYECOHON IUCHMIUIMHOM, KYpPC ONTHKH, HE OTO-
pBaH OT Apyrux AUCHUILIMH. Hao00poT, CylecTByeT MeXIUCIUILUIMHAPHAS CBS3b.
Hanpumep, uctopus pusnku, kKak HayKH, Ja€T MHOTO MPEKPACHBIX NMPHUMEPOB Ta-
KOro poja.



OrpaHu4eHHbIN JIUMUAT BPEMEHHU MO3BOJIAET BBINOJHUTH HACTOALILYIO MPO-
rpaMMy IO M3Y4eHUIO Kypca «OnTuKay JUllb IPU YCIOBUU UCIONb30BAaHUS pa3-
HOOOpPa3HbIX METOAMYECKUX POPM MOIAUN MaTepHraia CaylaTessiM.

OpHoit U3 Takux GOpM SBISIIOTCS CONPOBOIHCOAEMble OEMOHCMPAUUAMU
HAMYPHBIX U KOMNBIOMEPHBIX IKCNEPUMEHM 08 NPAKMUYEeCKUe 3aHAMUA, Ha KO-
TOpbIE CJEAYET BHIHOCUTh HEKOTOpbIE MPOOJIEMHBIE 3aJ]a4l U BOIPOCHI, HE TpaTs
BPEMEHH Ha PEIICHUE PSAIOBBIX TPEHUPOBOYHBIX 3a71aH.

B pamkax siabopamopnozo npakmuxkyma VCIOJNb3YETCS YMEHHE CTYACHTOB
IPOU3BOJUTH PACUETHI C TIOMOIIBIO CPEACTB BHIYMCIUTENIBHON TEXHUKU. DTO MO3-
BOJISIET CYIIIECTBEHHO MPUOIM3UTh YPOBEHb CTATUCTHYECKON KYJIBTYPBI 00pabOTKU
pe3yabTaTOB U3MEPEHUN B MPAKTUKYME K COBPEMEHHBIM CTaHAapTaM, IPUHATHIM B
HayKe W MPOU3BOJCTBEHHOU AEATEIbHOCTH. Ha 3TUX 3aHATUAX CTyAEHTHI YK€ Ha |
Kypce mpuoOperaroT onbIT o0mmeHus ¢ OBM u ucnoiab30BaHUs CTaTUCTUYECKUX
METO/I0B 00pa0OTKU PE3yNbTATOB HAOIOJEHUN, YTO COBEPIICHHO HEOOXOAMMO
JUTs1 pabOThI B CIIEHUATIBHBIX YU€OHBIX U TPOU3BOACTBEHHBIX Ja00OPATOPHUSIX.

Ha camocmoamenvuyrwo padomy cTyleHTOB BBIHOCSTCS NepepadoTKa maTe-
pUajoOB JIEKIMHA W CEMUHApPCKUX 3aHATHH, MNOATOTOBKAa K JabopaTopHO-
NPaKTUYECKUM 3aHATHSAM M 00pabOTKa MX PEe3ylbTaTOB U COCTABJIEHHE OTYETOB,
peuieHune 3a1a4 U3 npeajgaraeMoro kageapou crucka.

B kauectBe caMOCTOATENBbHON PadOThI MOKET OBITh PEKOMEHOBaHbI HAITUCA-
HUE OJIHOTO- JIBYX (3a cemecTp) pedeparoB mo Temam OJM3KUM K poay Oyayiiein
JESATEIIbHOCTH CTYJIEHTOB M CBSI3aHHBIM C IPUMEHEHUEM (U3UYECKUX MPUOOPOB
WIH OOILIUX 3aKOHOMEPHOCTEH.

Ocsoenue oucyuniunvl « Onmukay a611emcs Kaxk npeowecmeayroujee 0 00-
wenpogeccuoHanbHbIX OUCYUNIUH U peleHUsl NPOQeCcCUOHATbHBIX 3a0a.
3.Komnerenuuu ody4yawuerocs, popmupyembie B pe3yJibTaTe 0CBOCHHUS M C-

UHUILVIMHBI (MepeYeHb IVIAHUPYEMbIX Pe3yJIbTaTOB 00yUeHus) .

Kon komne- | HaumenoBanue kommne- | [Imanupyembie pe3yabTaTbl 00ydeHuUsI
TEHIIUU U3 Teurmu n3 ®IOC BO (mokazaTenu AOCTIKEHUS 3aIaHHOTO
dI'OC BO YPOBHSI OCBOEHUSI KOMITETEHIIHIA)
VK-1 CrniocobeH ocyiecTBIATh 3HaeT: METOBI MMOUCKA, cOOpa U 00pabOTKH
MIOWCK, KpUTUYECKUl aHa- | MHOpMAaLUH.
JM3 ¥ CUHTE3 UH(pOpMAINH, | YMeeT:

MPUMEHSITh CUCTEMHBIN
MOAXO/ AJIsl PEIICHHUS 0~
CTaBJICHHBIX 3a/1a4.
BeimonHseT nouck He-
o0xoauMoi nHpopmanuu,
€€ KpUTUYECKUI aHallu3 U
00001I1aeT pe3ynbTaThl aHa-
Jn3a 7151 PEeIIeHUs] OCTaB-
JICHHOH 3aJ1auH.
Hcnonb3yeTr cucteMHbIi
MOJAXOJT AJIsl PEeLIeHUs 1o~
CTaBJICHHBIX 3a/au.

- chopmynHpoBaTh nMpodIEMy, 1 KOTOPOM
Ba)XHO pEIlICHUE MOCTAaBICHHOMN 3a/1a4u;

- COCTaBUTh BAPHAHTHI 3aIIPOCOB ISl IOUCKA
KaXKI0T0 AJIeMEeHTa HHPOpMAIUH.

Buiajeer: HaBbIKaMU OCYIIIECTBIICHHS TTOUCKA
1 orOopa HHQPOPMAIUH TSI TOCIIEyIoIIel 00-
paboTKHw.

3HaeT: METObI CUCTEMHOT'O aHAJIM3a U CUHTE-
3a UH(POPMAIIHH.

YMeeT: NpUMEHSTh CUCTEMHBIN TIOIXO IS
pelIeH s TOCTAaBJICHHBIX 3a/1a4.

Baaneer:

- HAaBBIKAMU KPUTHYECKOTO BOCIIPUSATHS, aHA-




JM3a U CUHTEe3a HHGOpPMAIINH;
- MeTOHHKOﬁ CUCTCMHOI'O moaxoaa JIs peIic-
HUS IOCTABJICHHBIX 3a/1a4.

VYK-2 Crocoben  ompenensth | 3HaeT: LENH U 3aJIa4H UCCIIeIOBaHUS B cepe
Kpyr 3aJad B paMKax IO0- | MpopecCUOHATbHON AESITeIbHOCTH.
CTaBJICHHOHN 1IN U BBHIOM- | YMeeT: IPOBOAUTH aHAJIM3 TOCTABICHHOMH 11e-
paTh ONTHMAaJbHBIE CHOCO- | I U GOPMYIUPOBATH KPYT 3aja4, KOTOpbIE
OBl UX pelIeHHs], UCXO/A U3 | HEOOXOIUMO PELIHUTD ISl €€ JOCTHKEHHUSL.
JeHCTByIOMX  NpaBOBbIX | BiageeT: cnocOOHOCTHIO BBIIECTUTH KPYT 3a-
HOPM, HMEIOIIMXCA PEcyp- | Aad B paMKaX IMOCTaBJIECHHOM IIEH.

COB M OTPAHUYEHHUII. 3naer:

DopMynUpyeT B paMKax | - BUIBI PECYPCOB U OTPAHUUYCHUH JIJISI PEIICHHUS
MOCTABJIEHHOM LI€JM MPOEK- | MpOoPeCcCUOHANbHBIX 33/1a4;

Ta COBOKYIIHOCTH 3a/ad, | - J€MCTBYIOLIEE 3aKOHOIAaTENBCTBO U IIPABO-
00eCreunBalIINX €€ J10- | BbIE HOPMBI, pEryaupyoIIre mpoheccuoHalb-
CTHIKEHUE. HYIO JI€ATENbHOCTD.

Breibupaer  ontuManb- | YMeeT: UCHOIB30BaTh HOPMATHUBHO-TIPABOBYIO
HBIA CIOCOO peIleHus 3a- | JOKYMEHTAIMIO, UMEIOIINECs PECYPChI U Orpa-
Jla4, y4YUThIBasg JEHCTBYIO- | HUYEHUS MPU BHIOOPE ONTUMAIBHBIX CIIOCOO0B
M€ TMPaBOBbIE HOPMBI U | JOCTHXKEHHS MOCTABJICHHOMN LIEJH.

HMEIIMecs yclioBus, pe- | Baaneer:

CYpCBHI U OTPaHUYCHHUS - HaBBIKaMU PabOTHI C HOPMATUBHO-TIPABOBOI

JIOKYMEHTAIUEH;
- HaBBIKAMH TUIAHUPOBAHUS BBITOJHEHUS
3a/la4 C y4eTOM HMEIOLIUXCSI PECYPCOB U
OrpaHUYCHUM, ACUCTBYIOLIUX IPABOBBIX
HOPM.
OIIK-1 Crioco0OeH oCylIecTBIATh | 3HAET: OCHOBHBIE BOBMOXHOCTH U IPaBUIIA

MTOUCK, 00pabOTKY U aHAJIN3
uHbOpMAlMM U3 pa3inuy-
HbIX HCTOYHUKOB U TIpen-
CTaBISATH €€ B TpedyemMoM
dbopmare ¢ HCTHOIB30BaHU-
eM UH(POPMALMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTHH.
AJTOPUTMUBUPYET  pe-
[ICHUE 337a4 M pearu3yer
QITOPUTMBI C HCIIOJIb30Ba-

HUEM IIPOrpaMMHBIX
CPEICTB.
[Ipumenser cpeacTBa

MH(POPMAIIMOHHBIX  TEXHO-
JIOTUM ISl TIOUCKA, XpaHe-
HUs, 00pabOTKH, aHaIM3a U
npeacTaBiIeHus uHpopMa-
LIHAH.

paboThI CO CTaHAAPTHBIMH MTPOTPAMMHBIMH
MPOYKTaMHU MIPH PEIIeHUH MpodeccuoHab-
HBIX 33]1a4.

YMeeT: COCTaBIATh AITOPUTMBI JIJIsl PELICHUS
poeCCHOHATBLHBIX 3314 M UCIIOJIB30BATh
COBpPEMEHHBIE ITPOTPAMMHEIE CPEICTBA JUIS
peau3aIim STHX alTOPUTMOB.

BuiiajeeT: HaBBIKAMH COCTABIICHUS AJITOPUT-
MOB U MCIIOJIb30BaHUSI COBPEMEHHBIX ITPO-
TPaMMHBIX CPEJICTB JJIsl pelieHust Ipodheccro-
HAJIBHBIX 3a/1a4.

3HaeT: COBpeMEHHbBIC TIPUHIIUIIBI IOUCKA,
XpaHeHus1, 00pabOTKH, aHAJIM3a U MPeJICTaBIe-
HUS THPOPMAITUU U3 PA3TUIHBIX HCTOYHUKOB
u 0a3 JaHHBIX B TpeOyeMoM (opmarte ¢ Hc-
M0JIb30BaHNEM MH(POPMAITMOHHBIX, KOMIIBIO-
TEPHBIX M CETEBBIX TEXHOJOTHIA.

Ymeer:

- UCTIOJIH30BaTh MHPOPMAITHOHHO-
KOMMYHHKAITUOHHBIC TEXHOJIOTHH MPHU TIOUCKE
He0OXoauMOM HH(POPMAIIHH;

- pemarth 3a7auu 00pabOTKU JaHHBIX C IOMO-
IIBIO COBPEMEHHBIX CPEJICTB aBTOMATH3AIIH.
Buiajeer: coBpeMEHHBIMU WHTEPAKTHUBHBIMU




TEXHOJIOTHSIMU TIOMCKA, XpaHEHHUsI, 00pabOTKH
U aHanM3a nH()OPMAIIUY U3 Pa3TMYHBIX UCTOY-
HUKOB U 0a3 TaHHBIX, MIPEJICTABIIATh €€ B Tpe-
OyemMoM ¢opmare ¢ UCIOIb30BaHUEM HH(OP-
MAaIIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEX-
HOJIOTHUIA

3HaeT: COBPEMECHHBIC HHTEPAKTHUBHBIE ITPO-
IrpaMMHBIE KOMILJIEKCHI JIJISl BBITIOJIHEHUS U Pe-
JAKTHPOBAHUS TEKCTOB, H300paKCHUH U Yep-
TEXKEM.

YMeeT: UCTIONB30BaTh COBPEMEHHBIE CPE/ICTBA
ABTOMATU3AINH Pa3pabOTKU U BBITOJHEHUS
KOHCTPYKTOPCKOM TOKYMEHTAIINH.

Baajgeer: cOBpeMEHHBIMU TPOTPAMMHBIMH
CpeACTBaMH TMOATOTOBKU KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOHN TOKYMEHTAIIMH.

CnocobeH  NMPUMEHATH
COOTBETCTBYIOUIHH (pr3HKO-
MaTeMaTUYECKU armapar,
METOJIbl aHalu3a M MoJe-
JUPOBaHUS, TEOPETHUECKO-
ro U 3KCIEPUMEHTAILHOTO
UCCIIEIOBaHUS TIpHU pelie-
HUM  TpoQecCHOHATBHBIX
3a1a4 TUTAaHUPOBaHUS (U-
3UYECKUX UCCIIEA0BAHUM.

OIIK-2

3HaeT: MaTeMaTUYECKUI anmnapaT TEOpUH
(GYHKIINN HECKOJIBKUX TIEPEMEHHBIX, TCOPUU
(GyHKIUI KOMIUIEKCHOTO TIEPEMEHHOT0, TEO-
puH 0B, TeOpuH U GepeHITHaTbHBIX
ypaBHEHU, HEOOXOAMMBIN /ISl pEIICHHUS 3a-
nad npodeccuoHabHOM e TeThHOCTH.
YMeer: NpUMEHITh MAaTEMAaTUYECKAE METOBI
JUTSL pellieHus 3aa4 TEOPETUUECKOro U MpH-
KJIJTHOTO XapaKTepa.

Baaneer: HaBbIKaMU MCIIOJIB30BAaHUS MaTeMa-
TUYECKUX METOJI0B, HEOOXOAUMBIX ISl pellie-
HUSI IOCTABJICHHOW 3aJ1a4M.

4. O0beM, CTPYKTYpPA U COJiepP:KaHMe JUCHUIIJINHBI.
4.1. O0beM TUCIUILUIMHBI COCTABIAET 5 3aueTHRIX equnaul, 180 akageMuuecKux

4acoB.
4.2. CTpyKTypa JUCUHUILIUHBI.
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Mogayas 1.
Tema 1. Benenue. DnekTpo- 4 2 6
MarHuTHas Teopus cBeta. Mo-
IYJIUPOBAHHBIC BOJIHBI

TPOJIsl yceBaeMocTH (1o




Tema 2. I'eomerpuueckas oII- 6
THKA
Tema 3. Cynepno3urus 4 6
3JIEKTPOMArHUTHBIX  BOJIH.
[onspuzauus 3/M BOJHBEIL.
Buaesl nmongpuszanuu. 3akoH
Mautroca.
Tewma 4. M3nydyeHue qUMos. 2 6
Tema 5. TIIpeoOpa3zoBanue 2 4
Dypbe B ONTHKE
HUroro 3a moxyinb 10 28
Mogayas 2.
Tema 6. Hurepdepenius Mo- 4 10
HOXPOMATHUYECKOTO ¥ KBa3H-
MOHOXPOMAaTHUYECKOTO CBETa
Tema 7. Jdudpakius ceera. 4 10
Meton 30 ®penensa. [u-
(dpaxius Opaynrodpepa
Hroro 3a Moaynb 8 20
Mogyns 3.
Tema8. Pacnpoctpanenue, 2 10
NpPEIIOMJICHHE M OTPa)KCHHE
CBETa B H30TPOINHBIX CpEIax.
HopmansHas u  aHOMasbHas
JMCTICPCHH.
Tema 9. Pacnpocrpanenue 2 6
CBETA B @aHU30TPOITHBIX Cpeax
Hroro 3a Momyib 4 16
Monayas 4.
TewmalQ.Henuneitable sBICHUS 2 6
B ONTHKE.
Tema 12. U3nydyeHus abCoMOT- 2 8
HO YEpHOTO Tela
Temal3.Dotord ekt 2 8
Hroro 3a Moaynb 6 22
Bcero 3a Mmoaynb 28 86
MoayJs 5.

IloaroroBka K IK3aMEHY

36




HToro (180 yacos) 36 144

4.3. Copep:xaHue TMCUUIJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM (pa3aeiam).

4.3.1.ConepxaHue JEKIIMOHHBIX 3aHATUMN MO0 AUCHUTUINHE.

Moayas 1. CTpyKTypa 3JIeKTPOMATHUTHBIX BOJIH

Tema 1. DnekTpomarHuTHasi IpUpojia CBETA.

XapakTepucTUKa ONTUYECKOTO Juamna3oHa 3/M BOJH. OCOOEHHOCTH BUAMMOIO
nuana3zoHa. MecTo onTHKU B (PU3MUYECKON HAyKe U €€ POjb B HAYYHO - TEXHUYE-
ckoM nporpecce. Onucanue 3/M BoiaH. CTpyKTypa IIIOCKOM 3/M BOJIHBI U €€ Mpe-
cTaBieHue B KomiuiekcHOM ¢(opme. Chepuueckue BonHbl. [II0THOCTH MOTOKA
SHEPruM U UMIYJbca 3/M BOJH. PacmpeneneHue IIIOTHOCTH MOTOKA 3HEPTUU IO
cedyeHuto myuka. ['ayccoB my4ok. [ImoTHOCTH mMmIlynbca 3/M BoiHbL. [laBieHue
CBE€Ta, €ro OTKPBITHE, NPOSIBJICHUE U NpuiIokeHus. Ctosuue BoaHbl. bruenns. Jkc-
NEePUMEHTAIbHOE JJOKA3aTEeNIbCTBO 3/M MpUpoibl cBeTa. [lomspusanus 3/M BOJHBL.
Buael nonspuzanuu. 3akoH Maimtoca. Unciio HE3aBUCUMBIX Tojsipyu3anuii. BoiHa
C KPYTrOBOM WJIM DJUTMIITUYECKOMN MOJSPU3ALMUEN KaK CYNEPIO3ULUs BOJIH C JIMHEW-
HBIMU TOJISIPU3ALMAMU U JIMHEWHO NOJIIPU30BAaHHAS BOJIHA KaK CYIEPIIO3HUIUS
BOJIH C KpYTOBOU MOJIAPU3ALIAEH.

DOneMeHTapHas onTuka. OCHOBHbIE (POTOMETPUUYECKUE MOHATUSA U BelUYuHbI. Co-
OTHOILIEHUSI MEXIY SHEPreTUYECKUMHU M CBETOBBIMHM XapAaKTEPUCTUKAMHU H3ITyde-
HUSL.

Tema 2. HEeMOHOXpOMATHYECKOE U XaOTUYECKOE U3IIYyUEHHE.

Crnektp ammudtyn U cnektp (a3 wuznydeHus. CeKTp HMIYJIbCOB U3JIyYEHUS.
CooTHOIIEHNE MEXIY NPOAOCKUTEIBHOCTBIO HMMITYJIbCA M IIMPUHOW CIEKTpA.
CMBICI OTPHULIATENBHBIX YAaCTOT NP HCIIOJIB30BAHUU PAIOB U HHTErpanoB dypse
B KOMIUIEKCHON Qopme. DHepreTuueckue cnekTpbl. EcTecTBeHHas IMpHUHA JIH-
HUU U3JIy4EHMs. YIIUPEHUE CHEKTPAIbHBIX JIMHUW. MOAyIMpOBaHHBIE BOJHBI U
BOJIHOBbIE TakeThl. OOmIas XapaKTepUCTHKA UX CHEKTPAJIBbHOTO COCTaBa B 3aBU-
CUMOCTH OT BPEMEHHBIX CBOWCTB.

Criektp aMmunTya U cekTp a3 uznydenus. CekTp HUMITyIbCcoB u3nydenus. Co-
OTHOILIEHUE MEXKY IPOJODKUTEILHOCTHIO UMITYJIbCOB M IIMPUHOU cniekTpa. Ecre-
CTBEHHAs IIMPUHA JIMHUM U3inydeHus. Knaccnueckas moaens usnydarens. Jlopen-
nesa ¢popMa U MUPUHA TUHUM H3nydeHus. Bpems uznyuenus. @opma nuHUA TTO-
romenns. KBasuMoHOXpoMaTruieckass BOJHA. YIIUPEHUE CHEKTPAIBbHBIX JIMHWUM.
OAHOpOHOE M HEOAHOPOJHOE ymupeHue. YnapHoe ymupeHue. [lomiepoBckoe
ymupenue. Xaotnyeckui ceT. Cyneprno3uiusi BOJH CO CIydalHbIMHM (ha3amu.
Bpewms pazpemenns. Bpems korepeHTHOCTH. [[nuHa KorepeHTHOCTH. DiyKTyauuu
IUIOTHOCTH NIOTOKA JHEPTMH XaOTUYECKOT'O CBET.

Mopyas 2. OnTHyecKn U30TPOIHBIE CPEIBI.

Tewma 3. PacnpocTpaHeHue, peaoMIIEHUE U OTPAKEHHUE CBETAa B U30TPOIIHBIX Cpe-
Jax.

Pacnpoctpanenne cBera B amasiekTpukax. Kitaccuueckas Teopus IHUCHEPCHUMU.
HopmanbsHas u anomanbHas nucnepcuu. ['pynmoBast u ¢a3oBasi CKOPOCTU CBETA.
®opmyina Panes. OTpaxkeHne U MPENOMIIEHUE CBETA HA TPAHMIIE MEXAY TUJIEK-
Tpukamu. 3akoH ChHemmyca. @opmynsl Ppenend. IlosHoe oTpaxkeHHe cBeTa.




CrnoucTtsle cpelibl. DHEPreTUYECKUE COOTHOILIECHUS NP MPEIOMIIEHUN U OTPaXKe-
HUM cBeTa. PacnpocTtpaHeHue cBeTa B MPOBOAAIIUX cpeaax. I myOuHa mpoHUKHO-
BeHMs. 3aKk0oH byrepa. OTpakeHne cBeTa OT OBEPXHOCTH IIPOBOJHUKA. CBETOBO-
JbI.

Lucnepcus u noznowenue ceema.

Koumponvnas paboma.

Tema 4. OnTuueckue mpudopsl.

['eomeTpuyeckass onTHKa M MpOCTEUIINe ONnTHUYeckue npudopsl ['eomerpuueckas
ONTUKA KaK IPEJENIbHBIN CiIydail BOJIHOBOM ONTHUKHU. YpaBHeHHE [ enpMmrosbia.
[Toctpoenue n300paxeHus] B ONTUYECKUX CUCTeMaX. PeanbHble ONTHYECKUE CH-
ctembl. OrpaHu4yeHHe My4YKOB JIyuyel, 3paukd U JIOKA. AOeppaluu ONTHYECKHX
cucteM. [Ipocreiime onTuyeckue mpuoOOpHI.

I'eomempuueckas onmuxa.

llucomennoe domawinee 3aoanue.

Mopyas 3. Untepdepenuus u audpakuus cBeTa.

Tema 5. Untepdepennus ceera.

JIByxitydeBasi MHTep(epeHLIrs, OCYIIEeCTBIsAeMAas JI€JICHUEM aMIUTUTY/IbI.
HNurtepdepomerp Maiikenbcona. IIpuunHbI pa3MbIBaHUS M0JIOC UHTEP(PEPEHLINH.
BunHocte uHTepdepeHumoHHOW KapTuHbl. [IpuHnun @ypbe-crieKTPOCKOIHH.
Tunel nHTEphEpOMETPOB. 3BE3THBIN HHTEP(DEPOMETD.

JIByxiydyeBass uHTep(depeHIus, OCylIecTBIsieMas JeJ€HUEM BOJIHOBOTO (PpOHTA.
[Mpunmun Twiirenca. Cxema [Onra. Unrepdepentius npu Oenom ceete. Bpe-
MEHHAas U IIPOCTPAHCTBEHHAS] KOTE€PEHTHOCTH.

MHoroinydeBast HHTep(EpEeHLUs, OCYIIECTBIsIeMas IeJIeHUEM aMIUIUTyabl. MH-
teppepomerp Pabpu - Ilepo. Paszpemaromast crnocoOHOCTh. PakTOphl, OrpaHu-
YHMBAIOIIME Pa3peIIAOILYI0 ClIOCOOHOCTh. JlucnepcuonHas o0nactb. CKaHUPYIO-
mmii  uateppepomerp Pabpu - [lepo. UnTepdepenunonnsie punbTpel. UHTEp-
(depeHus B TOHKHUX IJIeHKaX. [lonockl paBHOrO HakKJIOHA M PABHOW TOJIIMHBIL.
Komnba Hptotona. Criom ¢ HyneBOM U BBICOKOW OTpa)kaTeIbHOM CIOCOOHOCTSI-
MH. JIMDNEKTpUYECKUE 3epKaiia.

Humepepenyus ceema.

Koumponvhasa paboma.

llucomennoe oomawinee saoanue

Tema 6. Jludpakmaus cmera.

Meton 30n ®penens. 3oubl Ppenens. ['paduueckoe BIUKCICHUE aMILIUTYIBI.
IIatHO IlyaccoHa. 30HHas IIaCTMHKA Kak JIMH3a. TpyaHOCTH MeTona

3oH ®penena. Ilpubmmxenue Kupxroda. Onrtuueckoe npubnmxenue. Pop-
myna gudpakuun Openens-Kupxrogpa. Bropuunsie uctounuku. [Ipubamxenue
Openens. Hudpakmus Dpaynrodepa. Obnacts gudpaxinuu DpayHrodepa.
Hudpakuss Ha MOPSIMOYTOJIBHOM OTBEPCTHH, IIETH W KPYrJoM oTBepcTuu. Jlu-
¢pakuonHas pemerka. HaxinoHHoe majeHue nydel Ha pemeTky. KadecTtBeHHOE
paccMOTpeHHe AU(PaKIUU Ha HENPEPHIBHBIX MEPUOAUYECKUX U HEMPEPBIBHBIX
HEIMEPUOINYECKUX CTPYKTypax. CpaBHEHME XapaKTEPHCTHK CIEKTPAJIBHBIX all-
napatoB. Judpakuus @penens. O6mnacte audpaxiaun Openens. Audpakuus Ha
OpsIMOJIMHEMHOM Kpae mosrydeckoHedHoro skpana. Crupans Kophio.



HHugpaxyus ceema.

Iucvmennoe domawree 3a0anue.

Tema 7. OcHOBBHI TOJIOTpaduu.

dusnyeckue OCHOBBI METOa rojiorpauieckoi 3amucu U300paKeHUM.

CxeMbl 3amucy U BOCCTAaHOBJIEHUS TOHKOCIOWHBIX ToJiorpaMm. CXEMBI 3aIUCHU U
BOCCTAaHOBJICHUS TOJICTOCIOMHBIX Tojorpamm. llojiydeHue IBETHBIX OOBEMHBIX
n3o0pakennii. OCOOEHHOCTH ToJIorpaMM Kak Hocutesied uHpopmanuu. [Ipume-
HEHHSI TOJOTPAMM.

Monayab 4. AHU30TPOIIHBIE CPEJIBI

Tema 8. PacnpocTpaHeHue cBeTa B aHU30TPOIHBIX Cpeaax.

Onucanue aHU30TPOINHBIX cpell. TeH30p JUAIEKTPUYECKON MPOHUIAEMOCTH.
PacnipocTpaneHue IIOCKOM 3JIEKTPOMAarHUTHOW BOJIHBI B aHU3O0TPOIHOW Cpexe.
3aBUCHUMOCTh JIYYEBOW CKOPOCTH OT HAIPABIICHUS. DJUTUIICOU] JIYYEBBIX CKOPO-
cTel. AHAIIN3 X0Ja JTy4ed ¢ MTOMOIIBIO JIUIAINCOUAA JIYYEBBIX CKOpocTei. Onrtu-
yeckas OCbh. JIBYOCHBIE W OJIHOOCHBIE KPHUCTAIUIBI. J[BOMHOE JIy4ernpeoMIICHUE.
OOBIKHOBEHHBIM U HEOOBIKHOBEHHBIN Jyuu. [locTpoenue I'toiirenca nmns pasnuy-
HBIX CJIy4aeB MPEJIOMIICHUA JIydeld Ha MOBEPXHOCTH Kpuctamia. Ilomspuzanus
pu ABOMHOM JydenpenomiieHnu. llomsiponnel. [lonspuzanvonHsle U ABOSKO-
npejgomssitoiiie  npusmbl.  [lonmuxpousm. MHTepdepeHius moaspu30BaHHBIX
BOJIH MPU MPOXOXKJICHUU 4Ye€pe3 KpUCTAIUIbL. [ImacTuHKka B 4eTBEPTh, MOJOBUHY U
eIy BOJHY. AHaJIW3 COCTOSIHUS MOJIApU3allMU CBETa. BpalieHue IMI0CKOCTH
MOJISIPU3AIMHU B KPUCTAIUTMYECKUX U aMOP(HBIX BeEIIeCTBaXx.

DOneMeHTapHash (HEHOMEHOJIOTHYECKas TeOpHsl BpaIlleHUs] TUIOCKOCTH TOJIApU3a-
M. BpaleHue miocKoCT Mmojaspru3alu B MArHUTHOM 1oJie. VckyccTBeHHas
aHU30TPOIUA, co3jaBaeMas JehopMalusaIMu, dJIEKTPUIECKUM U MArHUTHBIM T10-
JeM (Ka4eCTBEHHOE OIHUCAHUE).

Onmuka aHu30mMponHvIx cpeo.

Komnmponvnasa paboma

Ilucomennoe domawinee 3aoanue.

Tema 9. PaccesiHue cBera.

Tunsl paccesHus. Mojzenb 3J€MEHTApHOrO pacceuBarens. PaneeBckoe pacces-
Hue. 3akoH Panes. VYrioBoe pacnpeneneHre W MOJsIpU3alusi CBETa MPU PIJICEB-
CKOM pAaCCEsSHHUM. YyIJaM U I OJIApHU3alus U3JydeHus B paccessnuu Mu. Pacces-
Hue Manpensintama — bpumosna.  KomOuHaiimonHoe paccesitHue.

Moayas 5. KBaHTOBas OoNTHKA.

Tema 10. I'eneparus cBera

OKcneprUMEeHTaNIbHbIE 3aKOHBl ~ M3JIy4eHUs aOCOJIOTHO YepHOTo Tena. Teopema
Kupxroda. 3akon Buna. ®opmynbl Panes-Jxunca u Ilnanka. DnementapHas
kBaHTOBasi Teopusi. CHOHTaHHBIE U BBIHYXIEHHBIE Tmepexoabl. KoadduimenTs
OniHmTerHa. Co3gaHue MHBEPCHOM 3aceneHHoCTH. Jlasepsl. IlpuHumnuansHas
cxema Jasepa.

Tema 11. Henunelinble SIBICHUS B ONTHKE.

M cTOYHMKM HEIMHEWHOW MOJIsApU30BaHHOCTU. KBagpaTnyHas HEIMHEMHOCTH U
HEJIMHEHHOCTH 00Jiee BBHICOKUX TOPSAIKOB. ['eHepaiusi rapMOHHK. Y CJIOBHE MPO-
CTPAHCTBEHHOTO CHHXPOHM3Ma JJIsl YJIBOEHHUSI 4YAaCTOTHI. [[JIMHA KOTE€PEHTHOCTH.



Ocy1iecTBIeHHEe MPOCTPAHCTBEHHOTO CUHXpPOHHU3MA. BEKTOpHOE yciaoBUE Mpo-
CTPAHCTBEHHOTO CHUHXpoHU3Ma. CaMOBO3JEHCTBHE CBETa B HEIMHEWHOU cpere.
CamodokycupoBka u caMoiehOKyCUPOBKa Jiyya.

Tema 12. ®ororddext u ero nmpuMeHeHUs.

OCHOBHBIE SKCIIEPUMEHTAJIbHBIE 3aKOHOMEPHOCTH (HOoTOIP(DHEKTa U UX UCTOIKOBA-
Hue. dorosrnexkrpuueckue NpUueMHUKN cBeta (hoTo3IeMEHThI, (HOTOYMHOXHUTEIH,
(GhOTOAMOIBI U DIEKTPOHHO-ONTHYECKHE MTPeoOpa3oBaTelin).

Jlomaiinee 3aganue

KonTtponbHas pabota

5. O0pa3oBaTe/ibHbIE€ TEXHOJOTHH

Bce Tembl mporpaMMbl ¢ pa3HOM CTEMEHbIO YTIyOJIEHHOTO U3YUYCHHS JOKHBI
paccMaTpuBaATHCA Ha JICKIHUOHHBIX, ITPAKTUYICCKUX U Ha60paTOpHBIX 3aHATUAX. I[J'I?I
NOJIy4Y€HHUS [NIYOOKMX U IPOYHBIX 3HAHUM, TBEPIbIX HABBIKOB U YMEHMI, HE0OX01MMa
CHUCTEMATHYECKas] CAaMOCTOATE/IbHAaA paﬁoTa CTyACHTA.

CamocTosiTeJbHasi padoTa Hy)XHa Kak /Ui TpOpadOTKH JEKIIMOHHOTO (Teope-
THYECKOI0) MaTepuaia, Tak ¥ JJs MOATOTOBKH K Ja00paTOpHBIM paboTaM U MPaKTH-
yeckuM 3aHaThsM. OCHOBATeNbHAsI CaMOCTOSTENIbHAs paboTa He0OX0oauMa U TIPH TMOI-
TFOTOBKE K KOHTPOJIbHBIM MEPOIPUATHAM (TECTUPOBAHUIO U KOHTPOJIBHBIM paboTam).

Ha JIEKIIUAX 0co00€e BHUMAaHUE CIICaAyCT yACIHATh Ha OCHOBHBLIC IOHATHUA W OCHOBHLIC
(bmnqecm/le 3aKOHOMCPHOCTH. I[OHOJ'IHI/ITB KOHCIICKT HeKHHﬁ, BBIACIIUTL TI'JIaBHOC CTY-
JACHT OOJDKCH CaMOCTOATCIBHO, IOJIB3YSCh y‘IC6HI:-IMI/I HOCO6I/I${MI/I, PasSMCIICHHBIMHA Ha
caiite xadenpel. UnauBuayanbHelii calT Kadeapsl KpaitHe HEOOXOIUM /ISl yCIICIIHOTO
BBITIOJIHCHU A pa6oqe171 MMporpaMmsbI U y‘IG6HOFO I1JIaHa, B IICJIOM.

[To BceMy JEKIIMOHHOMY MaTepHualy MOArOTOBIIEH KOHCHEKT JIEKIIUN B 3JIEK-
TpOoHHOU (hopMe U Ha OyMaKHOM HOCUTEJIE, OOJIbIas YacTh TEOPETHIECCKOTO Ma-
Tepuaa U3JIaraeTcsi ¢ IPUMEHEHUEM CIIaii10B (MIpEe3eHTalnii) B mporpaMmme POwW-
er Point, a Taxe ¢ UCTOJIB30BAHUEM HHTEPAKTUBHBIX JIOCOK.

OOyyarolue 1 KOHTPOJUPYIOIIME MOJYJIA BHEAPEHbI B yU4E€OHBIN mponecc u
pa3MelleHbl Ha OO6pazoBaTeIbHOM cepBepe JlarrocyHuBepCcHUTETA

(http://edu.icc.dgu.ru), K KOTOPBIM CTYJIEHTHI HIMEIOT CBOOOTHBIN JOCTYII.

IIpakTH4yeckue 3aHATHS CIOCOOCTBYIOT AKTUBHOMY YCBOEHHUIO TEOPETUYECKOTO
MaTepuaia, Ha 3THX 3aHATUAX CTYACHTHI y4aTcsl MPUMEHATh GU3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH JJIsl pELEHUs] KOHKPETHBIX MpakTUdyeckux 3aaad. Ha mpakruue-
CKHX 3aHATHUSAX CTYJIEHTHI I10J] pyKOBOJCTBOM IIPENOABATENsl PELIAOT 3a4auu 10
HauOosiee BaKHBIM TeMaM Kypca. JlJisg BBIOJHEHUS! YYEOHOrO IUIaHa CTYJIEHT ca-
MOCTOSITENIBHO JOJDKEH PEIINTh ONPEAEIIEHHOE KOJUYECTBO TUIOBBIX 33/a4 B CO-
OTBETCTBUU CO CBOMM BAPHWAHTOM JOMAIIHErO 3aJaHusi. AyIUTOPHOTO BPEMEHHU
JUIS pElIeHUs BCEX TUIIOB 3aJa4 OOBIYHO HE XBaTaeT. /[ caMoCcToATeIbHOro pe-
HIEHUS 33]1a4 IPEkJIe, YeM NPUCTYIIUTh K UX PEUICHUI0, HY>)KHO U3y4UTh (ITOBTO-
pUTh) TEOPETHUYECKUM MaTepHal MO TEME paccMaTpUBaeMoi Teme, pa3o0paTh
IpPUMEpPBI pELIEHM 3a]a4 Ha 3Ty TEMY, a 3aTEM YK€ 0053aTeIbHO MOMIBITAThCS pe-
HIUTH 33J1auy, KaKoh Obl «HEMPUCTYIHOW» OHA HE Ka3ajach. 3allliTa BHITOIHEHHO-
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ro JIOMalIHEro 3aJaHusl MPOBOJAUTCA JMOO B (popMe yCTHOro codece0BaAHMS C
IpernoAaBaTesieM M0 PEMIEHHBIM 3aa4aM, JIM00 B (pOpMeE KOHTPOJIBHOIO TECTHPO-
BaHUsA. 3amuTa JOMAIIHEro 3aJaHus I03BOJIIET OLCHWUTH 3HAHUSA CTYyACHTa U
CBOEBPEMEHHO OPIaHU30BATh JONOJHUTEIbHYIO PabOTy, €CIM 3TU 3HAHUS HEYJO-
BJIETBOPUTENIbHBI. Y CTHOE coOecel0OBaHNe W/WIIM TECTUPOBAHUE MPOXOJAT B CIIe-
IUAJIBHOM KOMIBIOTEPHOM KJIacce, 000PYI0BAaHHOM MPOEKTOPOM M COBPEMEHHBI-
MU O€CIIPOBOAHBIMU TEXHOJIOTUSAMHU.

JlaGopaTopHbIii NPAKTUKYM OPHUEHTHPOBAH Ha MPAKTUYECKOE M3yyeHHE HauOo-
Jiee BaXKHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH, OBJIaJICHUE TEXHUKOM U3MEpPEHUU U
IPaMOTHYIO 00pa0OTKy UX pe3y/lbTaToB, BKIOYAas aBTOMATH3HPOBAHHYI0 00pa-
00TKY IKCIePUMEHTAJBHBIX JAHHBIX Ha COBPEMEHHBIX ycTaHOBKax. Heobxonu-
MO, 4TOOBI CTYACHTBI CAMOCTOATEIBHO MPOBOIUIN U3MEPEHUS, paCUeThl U aHAJIU3
MOJyYEHHBIX pPE3YyJbTaTOB, YTOOBI OTUET MO KakIoM JabopaTtopHOM pabote
oopMIISIIICS TPAMOTHO M aKKYPaTHO B COOTBETCTBUHU C MPEIbIBISIEMbIMU U cop-
MYJUPOBAaHHBIMHU TpeOoBaHUsIMH (Ha caiite kadenpsl). [locrenenHo HEOOXOAUMO
OCYILIECTBUTH NEPEXO K IJTEKTPOHHOMY 0(OPMJIEHUIO OTYETOB U MOJHOMY OT-
Ka3y OT OyMa)KHbIX HOCUTEJIEH.

B pamkax ydeGHOro mporecca MpeayCMOTPEHO MpUTJalleHnue A YTEHUs
JEKIUH BEAYIINX YYCHBIX M3 IIEHTPAIbHBIX BY30B M aKaJEMHYECKUX MHCTUTYTOB
Poccun. B pamkam 00yueHus 0co60e MECTO OTBOJUTCS MPOLlecCY TeCTHPOBa-
HM$, KOTOPOE IPU3BAHO CBHITPATh POJIb LEMEHTHUPYIOUIEr0 MaTepuaja B JUAJIOre
MEXy CTYICHTOM U MPENOIaBaTEIIEM.

W TOroBBIM KOHTPOJIBHBIM MEPONPUATHEM (aTTECTAIUEH ) SABIISETCS IK3AMEH.
Bormpocs! k 3k3aMeHaM SBISIOTCS KOHKPETHBIMU 110 COOTBETCTBYIOIIUM TEMaM U
JOCTYIHBIMU uepe3 calT kadeapsl. i ycrnemHoro pe3yipraTa Ha 9K3aMeHax CTy
JICHTaM PEKOMEHJYeTCsl OTBEThl Ha HUX IPOAYMBIBaTh, FOTOBUThH 3apaHee U CH-
CTEMAaTHUYECKU M0 MEPE MU3yUEHHUSI COOTBETCTBYIOIINX TEM.
6. YueOHO-MeTOAMUYECKOE 00eceYeHre CAaMOCTOATEeILHOM padoThI CTYICHTOB.

I[IpumepHasi TeMaTuka pedeparon

1. ®usuyeckre OCHOBBI IoJIOrpaduu.

2. «[IpocBeTneHHas» ONTHKA U €€ IPUMEHEHHE.

3.dudpakius peHTTeHOBCKHX JIy4Yel U ee MPUMEHEHHE B KpUCTAIIorpaduu.

4. OOHapyxeHHME ¥  aHaIW3 DIUIMOTHYECKU- W LUPKYJIAPHO-
HOJIIPU30BAHHOTO CBETA.

5. OnTHueckuil IUXPOU3M U €ro UCHOJIb30BaHUE B (PU3MUECKUX HCCIIEI0BaA-
HUSIX.

6. M3oTponHble 1 aHU30TpOIIHbIE cpebl. ONTHKa KPUCTAIIOB.

7. UckyccTtBenHas ontuueckas anuzotponus. ekt Keppa.

8. Monenb abcomroTHO yepHoro Tena u CoHile.

9. OnTrueckasi MUPOMETPHSL.

10. CnextpodoTOMETPpUUIECKUI aHAIIU3 U €T0 MPAKTUYECKOE MPUII0KEHHE.

11. TlonHoe BHyTpeHHee oTpaxeHue. CBeToBObl. ONTOBOJIOKHO.



12. SIBnenue ¢poTorddexTa u ero npruMeHeHue.

13. DddexT Jlomnepa u ero UCHogb30BaHUE B aCTPOPHU3HKE.

14. DneKkTpOHHBIA MUKPOCKOII.
15. IIpuMeHeHue J1a3epoB B MEAUIIMHE.
16. I'na3 kak onTU4ecKasi CUCTeMa U ONTHYeckue AeheKThI riasa.

Onrrnueckre WILTIO3UN.
17. Tlpuponnbie ontuyeckue 3PPexThl U uX Guzndeckoe 00bsICHEHNUE.
18. Bocopusitue cBeta. [Ipubop «HOUHOTO BUACHUSD.

19. OnTryeckue TeIeCKOIbl U UX pa3periarorias CloCOOHOCTb.

20. HenHelHBIE ONITUYECKUE SABJICHUS.

Y4eOHO-MeTOAMYECKOE OOeclevYeHre M IUIAHMPOBAHUE CAMOCTOSTEIb-

HOM padoThI CTYACHTOB

Buasl CPC Henens Oo6bem
N MoJtys1 1 Tembr cemecTpa 4acoB
o0s3aTeTbHbIE JTOMOJTHATEb-
HBIE
Moayab 1
1.1 | 'eomerpuueckas ontuka. | 1. Pabora c¢ yueOHol | Pedepar 1-2
JInH3bI, 3epkana, npus3- JUTEpPaTypoil.
Mbl. [{eHTpupoBaHHbIE 2.BeimonHeHWe  TOMaIi-
CHCTEMBI. HETO 3aJJaHus
3. [IpopaboTka JeKIuit
1.2 | Ilpenomnenue u orpaxke- | 1. Pabora c¢ yueOHo# | [oknaz- 3-4
HUC BOJH Ha IUIOCKOH | TUTEpPaTypOil. MPe3CHTAINS
rpaHuIle JBYX JWAJIeK- | 2. BeimonHeHune momari-
TPUKOB, Ha TpPaHUIC C | HEro 3aJaHHs
METaJJIOM. 3. [IpopaboTka JeKIuit
1.3 | OcuoBubie  (otomerpu- | 1. PaGora c yueOnoit | doknan- 5
YECKHE TIOHATHSI U BCIU- | JTIUTEPATYPOHL. MPe3CHTAINS
YUHBI. 2. BoinonHeHue aomali-
HETO 3aJlaHuUsl.
3. [IpopaboTKa JICKITHiA
1.4 | DnexktpomarautHas npu- | 1. Pabora c¢ yueGHol | Pedepar 6-7
poma csera. OCHOBHBIE | TUTEPATYPOH.
XapaKTepUCTHKH  JJieK- | 2. Brimomnenwne momari-
TPOMAarHUTHBIX BOJIH. | HETO 3aJaHus
Cynepno3unus BoiH. | 3. [IpopaboTka nexiuit
Monspuzanmust.  Dddexr
JHomnepa.
Bcero no moayJo 1:
Mopayas 2
2.1 | Unrepdepenuus cera. 1. Pabora c¢ yucOHo#i | Pedepar 8-10

JUTEpPaTypoil.

2. BrImonaHEeHHE TOMAIll-
HETO 3aJIaHMUsl.

3. [IpopaboTka JCKITHiA




2.2 | dudpaknus ceeTa. 1. Pabora ¢ yueOHo# | dokmam- 11-12
JUTEpaTypoil. MIpE3eHTALHS
2. BrmonHeHue momari-
HETO 3a/IaHHs.
3. [IpopaboTka JeKIuit
Bcero no moaymzo 2
Moayas 3
3.1 | ducnepcus cera. Mzmy- | 1. Pabora c¢ yueOHno#t | [okiaz- 13
YEeHHE U MOTJIOLICHHE JUTEPATYPOH. MPE3CHTALINS,
cBeTa. 2. BeimonmHeHnue pomami- | pedepat
HETO 33/1aHMs.
3. [IpopaboTKa JICKITHi
3.2 | AHM3OTPOIIHBIE CPE/IBL. 1. Pabora c yueOnoW | Joxnan- 11-13
ITonspu3anMoHHbIe IPU- | JTUTEPATypOil. MpE3eHTALHS
00psI ¥ pucnocoOyieHus. | 2. BeimonaHeHne momari- | pedepar
HETO 3a/IaHHs.
3. IIpopaboTKa JCKITHiA
3.3 | Paccesanue cBera. 1. PaGora c yueOHoi | doknan- 14
JUTEPATYPOH. MPe3CHTAINS
2. Beimonnenue nomani- | pedepar
HETO 33/1aHMs.
3. [IpopaboTKa JICKITHiA
Bcero mo moayio 3:
Monyasb 4
4.1 | TennoBoe M3y4eHHE. 1. PaGora c yueOHOH | pedepar 15
JUTEPATypOH.
2. Brimonnenne momari-
HETO 3a/IaHMs.
3. [IpopaboTKa JICKITHi
4.2 | ®orosddexr. 1. Pabora ¢ yueOHo# | dokmam- 16
JUTEpPaTypoil. MIpE3eHTALHS
2. BrmmonHeHue momari-
HETO 3a/IaHHs.
3. [IpopaboTKa JICKITHiA
4.3 | KBaHTOBBIC YCHIIUTEIH U Joxknan- 17
reHEepaTopHl. MPe3CHTALNS
Bcero mo moxyio 4:
HUTOI'O:

Ilpomesicymounutit KonmpoJb. B TeueHne ceMecTpa CTYICHTbI BBIITOJIHSIOT:

- JIOMAlIHUE 3aJ]aHusl, BBIIIOJIHEHHE KOTOPBIX KOHTPOJIUPYETCS U MPU HEOOXOIU-
MOCTH 00CY’KJIaeTCs Ha MPAKTUYECKUX 3aAHITHSIX;

- TIPOMEXKYTOUYHBIE KOHTPOJIbHBIE PA0OTHl BO BPEMs MPAKTUYCCKUX 3aHSATUN IS
BBISIBJICHUS CTETIEHU YCBOECHUSI IPOMAEHHOIO MaTepuana;

- BBITIOJIHEHUE UTOTOBOM KOHTPOJHHOUN pabOTHI TIO PEIICHUIO 3aJ71a4, OXBATHIBAIO-
X 6a30BbIE€ BONPOCHI Kypca: B KOHIIE CEMECTPA.

Hmozoewvlit konmpons. JK3aMeH B KOHIIE 4 ceMecTpa, BKJIIOUYAIOIINN MPOBEPKY
TEOPETUYECKUX 3HAHUW U YMEHHE PELICHUS IO BCEMY ITPOMACHHOMY MaTepHay.



7. ®OH OLEHOYHBIX CPEICTB I NMPOBeJAeHUs TEKYIIero KOHTPOJIs ycleBae-

MOCTH, l'IpOMC)KyTO‘lHOﬁ aTTeCTalluM IO uHTOraM OCBOCHHNSA NUCHMUIIJIMHDBI.

7.1. Ilepeuenv Komnemenyuil ¢ yKa3anuem mManog ux (opmuposeanus 6 npo-
yecce 0ceoenusn 00pa3zoeamebHoll RPOZPAMMBL.
[lepeueHb KOMIETEHIINI C YKa3aHHEM ITaNoB UX (GOPMHUPOBAHUS MPUBECH B OIIU-
caHnM 00pa3oBaTEIbHON MPOrPAMMBI

Koxa u naume-
HOBaHUE KOM-
METEHIINN U3

oI'0C BO

Kox u nanmeno-
BaHWE UHINKATO-
pa IOCTUKEHUI
KOMITETCHIIHH (8
COOMBEMCmMBUU C
OIIOII (npu
Hanuyuu))

3HaTh, YMEHHE, HABBIKU

IIpouenypa ocBoeHust

YK-1

3HaeT: METOMBI MOUCKA, cOOpa u 00-
paboTKu HHPpOPMAITHH.

Ymeer:

- chopMysMpoBaTh NpoOIEMYy, IS
KOTOPO#i BaXKHO PELICHHUE MTOCTABIICH-
HOM 3a71a49m;

- COCTaBHUTh BaPHAHTHI 3aIIPOCOB JIJIs
MOKCKa KaXXJI0T0 JIeMeHTa nH(opMa-
LIUH.

Bnapeer: HaBpIKaMU OCYIIECTBICHUS
MoucKa 1 0TOopa nHPpOpMaIMK AT
rocenyronieit o0opadboTKy.

3HaeT: METO/IbI CHCTEMHOI0 aHaIn3a
Y CUHTE3a WH(OPMAITUH.

YMeeT: NIpUMEHATh CUCTEMHBIN MO/~
XOJI JIJIsl PEIICHHUS TTOCTABJICHHBIX 3a-
nad.

Baapeer:

- HaBbIKAMHU KPUTUYECKOT'O BOCTIPHSI-
THs, aHAJIU3a U CHHTE3a HH(POPMAIIHH;
- METOJTUKOI CHCTEMHOTO TTOXOa IS

peIICHUA IMMOCTABJICHHBIX 3a1a4.

YcTHBIHN ompoc, MHCh-
MEHHBIN ONpoc

YK-2

3HaeT: 1leNU U 33/1a4YH UCCIICIOBAHUS
B cthepe mpodhecCuoHaANBHON JIesATeIb-
HOCTH.

YMeeT: npoBOANUTE aHAIN3 TIOCTAB-
JICHHOM 11eNT ¥ (hOPMYJIUPOBATh KPYT
3a7a4, KOTOPbIC HEOOXOTUMO PEIIUTh
JUIsL €€ JOCTHKCHUSI.

Buaaneet: criocoOHOCTBIO BBIICITHTH
KpYT 3a[1a4 B paMKaX MOCTaBJICHHON
TEJH.

3naer:

- BUJIBI PECYPCOB U OTPaHUYCHUHN ISt
peteHus MpodecCHOHABHBIX 33734,
- IEWCTBYOIIEEe 3aKOHOIATENECTBO
MPaBOBBIC HOPMBI, PETYIUPYIOIIHE
PO ECCHOHANBHYIO JCSITEIbHOCTD.
‘YMmeer: ucnosb30BaTh HOPMaTHBHO-
MPaBOBYIO JIOKYMEHTAITUIO, UMEFOTIIH-
€Csl pecypChl M OTPaHUYUCHHS TIPU BBI-

YcTHBIN onpoc, TUCh-
MEHHBIH OTpocC




0ope ONTHMAaIBHBIX CITOCOOOB JTOCTH-
YKEHWSI TIOCTAaBIEHHOM IIeITH.

Baaneer:

- HaBBIKaMU pa0OThI C HOPMATHUBHO-
MPaBOBOM TOKYMEHTaIIUE;

- HaBbIKaM¥ ITAHUPOBAHHUS BHITIOTHE-
HUSA 33/1a4 C YYETOM UMEIOIIUXCS pe-
CYpPCOB W OTpaHUYEHUM, TEHCTBYIOIIUX
MIPaBOBBIX HOPM.

OIIK-1,

3HaeT: OCHOBHBIE BO3MOXHOCTH U IIPaBH-
712 pabOTBHI CO CTAaHAAPTHBIMH HPOIPAMM-
HBIMHU NIPOJYKTaMH IIPH PEIeHUH Tpodec-
CHOHAJILHBIX 33/1a4.

YMeeT: cOCTaBISATh alITOPUTMBI JUTS pe-
1IeHust NpoecCHOHANBHBIX 33/1a4 U UC-
I0JIb30BaTh COBPEMEHHbIE IPOTrPaMMHBIE
CpeACTBa [JIsl pealn3alliiy 3TUX aJlrOpPHT-
MOB.

Buiiageer: HaBbIKAMU COCTaBIICHHUS aJro-
PHUTMOB U UCIIOJIB30BaHHS COBPEMEHHBIX
HPOTPaMMHBIX CPEICTB IS PEIICHUS
po¢eCCHOHANBHBIX 3a1ad.

3HaeT: COBpEeMEHHbIE IPHHIIMIIBI IOKMCKA,
XpaHeHUs1, 00pabOTKH, aHATTN3a U TIPE.I-
cTaBJIeHUs HHPOPMAIIUU U3 PA3TMYHBIX
HCTOYHUKOB M 0a3 TaHHBIX B TpeOyeMOM
(dbopmate ¢ HCTIOJIb30BaHUEM HH(POPMALIH-
OHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHO-
JIOTUH.

Ymeer:

- MCTIOJIb30BATh HH(POPMALIOHHO-
KOMMYHHKAIIHOHHBIC TEXHOJIOTUH HPH
MOHCKe HEOOXOTMMOH HH()OPMAITHH;

- peluarth 331241 00pabOTKH JaHHBIX C
MIOMOILBIO COBPEMEHHBIX CPEICTB AaBTOMA-
TH3ALHIH.

Buiageer: coBpeMEeHHBIMH UHTEPAKTHB-
HBIMH TEXHOJIOTHSMH ITOKUCKA, XPaHEHHS,
00paboTKK M aHanM3a UHGOPMALIUH U3
Pa3IMYHBIX KICTOYHUKOB U 0a3 NaHHBIX,
MIPEeICTaBIATh ee B TpebyemoM dopmare ¢
UCTIONIb30BAaHHEM HH(POPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTUI
3HaeT: cOBpeMEHHbIE HHTEPaKTHBHBIC
IIPOrpaMMHBIE KOMIUIEKCHI /ISl BBITIOJIHE-
HUSI M peIaKTHPOBAaHUS TEKCTOB, N300pa-
KEHUHN U YyepTexKen.

‘YMeeT: UCTIOIB30BATH COBPEMEHHBIE
CpeICTBa aBTOMATH3aLUK Pa3pabOTKH U
BBITIOJIHEHHS KOHCTPYKTOPCKOH TOKyMEH-
TaluH.

Bnapeet: COBpeMEHHBIMHU IIPOTPAMMHBIMU

Cpe€acTBaMu IMOATOTOBKH KOHCTPYKTOPCKO-
TEXHOJIOTHISCKOM JAOKYMECHTAIUH.

YcTHBIN onpoc, TUCh-
MEHHBIH OTpocC

OIIK-2

3HaeT: MaTeMaTHYCCKHI anmapaT
TeOpuH (PYHKIIMUA HECKOJBKUX ITepe-
MEHHBIX, TEOpUH (QYHKIIUH KOMILIEKC-
HOT'O IEPEMEHHOT'0, TEOPHH PSJIOB,

YcTHBIN onpoc, TUCh-
MEHHBIH OTpocC




Teopun nudepeHIaTbHBIX ypaBHE-
HUW, HeOOXOIUMBIH JIs PEIICHUS 3a-
Ja4d po)eCCUOHATBHOM NI TEIILHO-
CTH.

YMeeT: IpUMEHAITh MaTEMaTHYECKUE
METOJTBI JUTSA PEIICHHS 3a/1a4 TEOPETH-
YECKOI'o U MPUKIAIHOTO XapaKTepa.
Baaneer: HaBbIKaMU HCTIOIB30BaAHUS
MaTeMaTHYECKUX METOJI0B, HEOOXO-
JUMBIX JUISl PEIICHUS] IOCTAaBICHHOM

3aJa4u.

7.2 TunoBble KOHTPOJIbHbIE 32/IaHUSA
7.2.1. Bopochl KOJUIOKBUYMOB

IlepBbIil KOJIIOKBUHYM.

1. Knaccuueckas snekTpoMarHutHasi Teopus cseta. Knaccudukanus snekrpomar-
HUTHBIX BOJH. [IIkana 3eKTpOMAarHuTHBIX BOJIH.

. UcTouHMKY CBeTa, UX XapaKTEPUCTHKHU.

. YpaBHeHuss Makcgesuia. BolmHOBOE ypaBHEHHE.

4. beryuiye 3JeKTpOMarHuTHbIE BOJIHBI. CKOPOCTh CBETA B OJHOPOAHBIX M30TPOI-

HBIX JUAJICKTPHUKAX.

5. [InoTHOCTh PHEPrUUM W MMITYJIbCA AJIEKTPOMArHUTHBIX BOJIH. Bektop YMoBa-
[ToviTuara. UTHTEHCUBHOCTH CBETA.

. laBnienne cBera. OnbITh JIeOenena.

7. Mojenu onTUYECKOro u3iaydyeHusl. BoaHOBbBIE MyYKU M BOJHOBBIE MAaKeThl. Mo-
HOXPOMAaTHYECKUE M KBAa3UMOHOXPOMAaTUYECKHE BOJIHBI, IIMPOKOIIOJIOCHOE H3-
Jy4YEHUE.

. ®ypbe-ananu3 U Pypbe-CUHTE3 BOITHOBBIX TOJIEH.

9. CnexTpanbHasi IIOTHOCTh MOUIHOCTH. COOTHOIIEHHE MEXIY AJIUTEIbHOCTHIO

MMITYJIbCA U IIAPUHOM CIIEKTpa.

10. UnaTepdepeniiusi MOHOXpPOMATUYECKUX BOJH. MHTepdepeHrs KBa3uMOHO-
XpPOMAaTHU4ECKOT0 cBeTa. DYHKINS BUTHOCTH.

11. OcHoBHbIE MHTEpPEPEHIHOHHbIE cXeMbl. [lonyuyeHune uHTEpPEPEHIIMOHHBIX
KapTUH JieJIeHuEeM BOJIHOBOTO (gpoHTa (Meron KOHra) m neneHueM aMIuiuTybl
(meTon dpenens).

12. Tlonocel paBHOM TONIIMHBI U paBHOTO HakjoHa. UHTephepomerp Maiikenbco-
Ha.

13. Kosnbiia HetoTOHA B OTpaK€HHOM U MTPOXO/ISIIIIEM CBETE.

14. BpemeHHasi KOT€pEHTHOCTh, BpeMsI U JJIMHA KOTEPEHTHOCTH; CIEKTPAIbHOE U
BPEMEHHOE PACCMOTPEHHUE.

15. B3aumocBs3p crektpa W KoppeisuuoHHou ¢yHkuu. I[lonarue o Dypbe-
CIIEKTPOCKOTIUHU.

16. [IpoctpancTBenHas korepeHTHOCTh. MHTepdepomerp FOura. 3Be3anblii uH-
TeppepomeTp MaiikenbcoHa.

17. Pannyc u cTeneHb NpOCTPAHCTBEHHOM KOT€PEHTHOCTH, MX OLEHKA IS MOJIeH
TEIUIOBBIX UICTOYHUKOB U JIA3€POB.
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18. MeTob1 OBHITIIEHHUS CTETICHN KOTepeHTHOCTH. [IpocTpancTBeHHBIE (DHITBTPHI.

19. Cynepnio3uniisi MHOTUX BOJH C paBHBIMU aMmIuidtyaamu. HMuHTtepdepomerp
dabpu-Ilepo. ®opmyna Diipu. [1nactunka Jlrommepa-I'epke.

20. Ctostune cBeToBbie BOHBI. OnbIThl Bunepa.

21. [IpumeHeHne UHTEPPEPOMETPOB B HAYKE U TEXHHUKE: U3MEPEHUE MaJIbIX CMe-
nieHui, pedppakromerpus. UurepdepeHimonnsie GUabTphl U 3epKalia.

22. Slnenue mudpaxuuu. [lpunnun [roiirenca-®Openens, ero WHTErpajibHAs 3a-
MUCh U TPAKTOBKA.

23. 3oub1 Openens. [Ipumenenrne BEKTOPHBIX AUarpamM JUisi aHaiu3a Audpakiiy-
OHHBIX KapTHH.

24. 30HHBIC MIACTUHKH.

25. Jludpaxius Ha KpyriioM oTBepcTHH U 3KkpaHe. [Ipunnun babune. bnwxusas u
nanbHss 30HbI nudpakiuu. Judpakiuonnas niuuHa.

26. Jludpakmus Ha Kparo moxyoeckoHedHoro 3kpana. Crnmpans KopHro.

27. Ilpubnmxenue Ppenens u npubamkenue Opaynrodepa. I[IpocTpancTBeHHOE
npeoOpa3zoBanue Dypbe.

28. JIludpakimonHas KapTUHA B JabHEH 30He Kak Dypbe-00pa3 qudpakimOHHOTO
00BEKTA.

29. YrioBoil CHekTp, CBSI3b €ro MIMPUHBI C pa3Mepamu oTBepcTus. Judpakums
®paynrodepa Ha 1IeH, Ha TPSIMOYTOJIBHOM U KPYTJIOM OTBEPCTHUSX.

30. AMmuTyHbie U Ga3oBble TUPPAKITUMOHHBIC PEIIETKH.

31. JIudpaxius Ha aKyCTUYECKUX BOJIHAX. AKYCTOONITUYECKHE MOTYJIATOPHI.

32. CrexTpanbHbIil aHaMU3 B onTuke. CHEKTPOCKONHS ¢ MPOCTPAHCTBEHHBIM Pa3-
JIO’KEHUEM CIIEKTPOB.

33. CnexTpalnbHble MPUOOPHI U UX OCHOBHBIC XapaKTEPUCTHUKU: anmapatHas QyHK-
I[Ms, YIJIOBasl W JIMHEWHAasl JUCHEPCHs, paspeniaronias crnocoOHOCTh, 001acTh
JTUCTICPCHUH.

34. ludpakims BOTHOBBIX MYy4yKOB. JludpakimuonHas Teopus QOpPMUPOBAHUS
U300paKEeHHH.

35. Posb mudpakimu B mpubopax GopMUPYIOITNX H300paKeHUE: JTNH3E, TEIeCKO-
e, MUKPOCKOTIE.

36. CrienmanbHble METOIBI HaOMIOAeHUs (Da30BBIX OOBEKTOB: MeTOA (Pa3oBOTO
KOHTPACTa, METO TEMHOTO TTOJISI.

BTopoii KOJLIIOKBUYM.

1. lucniepcust cBeta. MuKpockonuuyeckas KapTUHA paclpoCTpaHEHMs CBETAa B Be-
mectBe. JIMHENHBIN ONTUYECKUN OCIIAILISITOP.

. Kimaccuueckast a71eKTpoHHast TEOPUSI TUCTIEPCUH.

. 3aBUCUMOCTH NOKa3aTesiel NPeJOMIIEHHUS U MOTJIOIIEHUS OT YaCTOTHI.

. @a30Bas U rpymnmnoBas CKOpOCTH, X cooTHomeHue (popmyna Penes).

. HopmanbHast 1 aHOMalIbHAsI qucniepcus Mmokasatens npenomiieHud. Jucnepeu-
OHHOE PaCIUIbIBAHUE BOJHOBBIX ITAKETOB.

. [lornomenwue ceeta. 3akon byrepa-Jlam6epra-bapa.

7. OcoOEHHOCTH pacHpoCTpaHEeHHs cBeTa B MeTaiuiax. Kpurtnueckas yacrora. Ot-

paXk€HUE CBETa MOBEPXHOCTHIO METAJLIA.

O wiN

»



8. [lonspuzanust ceta. JIMHEHHO-,IUPKYISIPHO- U DIUTMITHUYECKU TMOJSPU30BAH-
HBIM cBeT. MaTeMaTnyeckoe ONMHUCcaHue COCTOSIHUS noisipu3auuu. [lomspuzamms
€CTECTBEHHOT'O CBETA.

9. Ontuueckue SIBICHUSI HA TPAHUILIE pa3jieia U30TPOIHbBIX AUIIEKTPUKOB. 3aKOHbI
OTpaXEHUS U NPEIOMIICHHS CBETA.

10. ®opmysr Openens.

11. ®a30Bbie COOTHOILIEHUSI HA TPpaHMIIE pa3jesia ABYX NUAJIEKTpUKoB. [lomspusa-
{15 OTPAKEHHOM U ITPEJIOMIIEHHOM BOJIH. YT01 bprocrepa.

12. SIBneHrie MOJTHOTO BHYTPEHHETO OTPAXKEHHSI CBETA U €r0 MPUMEHEHHE.

13. OnTuka aHU30TPOIHBIX cpel. PacnpocTpaHeHne CBETOBBIX BOJH B aHU30TPOII-
HBIX Cpelax: IKCIIEPUMEHTANIbHBIE (DaKThI M JIEMEHTHI TEOPHUH.

14. YpaBHeHue BOJIHOBBIX HOpMmaiel dpenens. @a3zoBas u TyyeBasi CKOPOCTH.

15. OnHOOCHBIE M IBYXOCHBIE KPUCTAJLIBI. JIBOMIHOE JTydenpeoMIEHUE CBETA.

16. KayecTBeHHBIH aHaAW3 PACHpPOCTPAHEHUS CBETa C IOMOIIBI0 MOCTPOCHHUS
['tolirenca.

17. ntepdepenuns nojsipu30BaHHbIX BOJH. [lonsipu3zaliMoHHbIE TPUOOPHI, YeT-
BEPTHBOJIHOBBIE U MOJIYBOJIHOBbBIE MIJIACTHHKHU.

18. [lomydeHnre u aHaIW3 AIUTUNTHYECKH MOJSIPU30BaHHOTO cBeTa. [loHsTHE O TH-
POTPONHBIX Cpeliax.

19. EcrecTBeHHas onTHYecKas akTUBHOCTh. CaxapoMeTpusl.

20. AHM30TpOIKS ONTUYECKUX CBOMCTB, MHIYIIMPOBAHHAS MEXaHUYECKOH aedop-
Manuei, anektpuueckum (3ddextsl [Tokkensca u Keppa), MarautaeiM (3¢ dex-
o1 ®apanes u Korrona-MytTona) nonsimu. D dext 3eemana.

21. Paccesnue cBeta. MoJekylsipHOE paccesHUEe CBeTa. 3aBUCUMOCTb MHTEHCHUB-
HOCTH PAacCEsIHHOTO CBETa OT 4acTOThl cBeTa (popmyna Panes) u yrmosas naua-
rpaMma paccesiHus.

22. Tlonsipu3anus pacCestTHHOTO CBETA, €T0 CIIEKTPAIbHBIN COCTAaB.

23. CnnontanHoe paccessuue Manaensinrama-bpumoeHa 1 KOMOMHAIIMOHHOE pac-
cesiHue, Kpbl1o TUHUM Paned. PaccesHue cBeta B MENKOJHUCIIEPCHBIX U MYTHBIX
cpenax.

24. Knaccuyeckasi MOJIENb 3aTyXaloIEero AUIMOIBHOTO ocumisaTopa. OueHka Bpe-
MEHU 3aTyXaHUS.

25. JlopennieBa opma U mupuHa JUHUM U3TydeHHs. EcTecTBeHHas IMIMpHUHA JIU-
HUU U3ITyYEHHUS.

26. M3nyuenue aHcamOJi1 CTATUCTUYECKH HE3aBUCUMBIX OCHUIUIATOPOB. [loHsITHE
00 OJIHOPOJIHOM U HEOJTHOPOJHOM YIIMPEHHH. Y JapHOE U JOIJIEPOBCKOE YIIU-
pEeHue CeKTPaIbHOU JTUHUU.

27. TernoBoe uznyuenue. M3nyyarenbHas 1 moTJomareabHas CliocOOHOCTH Bellle-
CTBa, UX COOTHOLIEHUE. Mojieb abCOIIOTHO YEPHOTO Tela.

28. 3akon Credana-bonpiivana, ¢opmyna cmemenuss Buna. ®@opmyna Panes-
JlxuHca.

29. OrpaHuYeHHOCTh KJIACCUYECKON TEOpUH H3IIyueHHUs. DJIEMEHThl KBaHTOBOTO
noaxoxaa. @opmyna llnanka.



30. Mopens AByXypOBHEBOM cucTeMbl. B3aumoielicTBue IByXypOBHEBOW CUCTEMBI
C M3JIy4YEHUEM: CIIOHTAaHHbIE U BBIHYXKJEHHbIEe mnepexonbl. KoadduuumeHTs
OUHIITENHA.

31. SIBneHue JIOMUHECLEHIIMM: OCHOBHBIE 3aKOHOMEPHOCTH, CHEKTpalbHbIE U
BPEMCEHHBIE XapaKTEPUCTUKU, UHTEPIPETALUSA B PAMKaX KBAHTOBBIX IPE/ICTAB-
JICHUM.

32. MHOroypoBHEBbIE CUCTEMBI. Pe30HaHCHOE yCHIIeHHE CBETa ITPU MHBEPCHOM 3a-
CEJIEHHOCTH SHEPTeTUYECKUX YPOBHEW.

33. Meronbl co3aHusl MHBEPCHOM 3aCEJICHHOCTH B pa3iMuHbIX cpefax. dakTopsl,
ONPEIEIAOIIME IUPYUHY JIMHUH YCUJICHUS.

34. JIazepsl - yCTpOMCTBO WM mpuHIMI PabOThL. Poyb omTHyeckoro pesoHaTopa.
YcnoBus crarmonapHo# renepanuu (6ananc (a3 u 6anaHc aMIUTUTY]).

7.2.2. Ilpumepsl TeCTOBBIX 3a/IaHUI 110 ONITHKE.

1.1. Yto npou3zoiieT, ecau HapaBJI€HUE OJHOTO U3 BEKTOPOB IIOCKON 3IEKTPO-
MarHUTHOM BOJIHBI (HarmpuMep, E ) H3MEHHUTH Ha 0OpaTHOE?

1. HanpagriyieHust ocTalibHBIX IByX BeKTOpoB B u K ocTanyTcs npexHUMH.

2. Hanpasnenue BekTopa K uaMeHUTCS Ha 00paTHOE, a BEeKTOp B HE M3MEHUT cBOe-
T'O HaINpBJICHUS.

3. HanpaBnenue Bektopa B n3MeHHTCS Ha 00paTHOE, a BEKTOp K HE M3MEHUT CBOE-
ro HalpaBJICHUA.

4. JIn6o Bextop B, 1100 BekTOp K M3MEHUT CBOE HalpaBlIeHUE Ha 00paTHOE.

5. Hanpasnenus BektopoB B u K n3mensTcs Ha odopaTHoe.

1.2. Kakoe u3 HUXKENepeunCcIECHHbIX BbIPA)KEHUN COOTBETCTBYET JIOPECHIIEBOM
dbopme TUHUN U3TyUYEHUS?

2
/776‘2 w — @y

1. @(w) ~exp| —

2KT\
2 @(o) ~ 722” -
(0 —wo)” +(r12)
/2
3. a(w)~ 5o —;
(0% —wo")" +(r12)
4. @(w) ~exp| — ZkZ' @0 ;
nmc a)o -
5. JlopentieBoii (hopme TMHUU U3ITYICHHUS HE COOTBETCTBYET HU OJTHO M3 BBIPAXKE-
Huit 1-4.

1.3. Kakoe 13 HIKe PUBECHHBIX YTBEPKICHUI COOTBETCTBYET XPOMATHICCKOM
abepparuu?



1. JIyun, nepecekaromye JuH3y BOJIU3U €€ KPaeB, MPEIOMOSIIOTCS] CUIIbHEE YeM
napakcuasbHBbIC |

2. AGepparusi, BO3HUKAIONIAs MPU OTOOPAKEHUH IIIUPOKUMHU MTyYKaMU JTy4yei
BHEOCEBBIX TOUYEK IIPEIMETA;

3. AGepparnusi, BOSHUKAOIIAS PU TOJIYICHUH H300paKEHUS TIIIOCKOTO O0BEKTA,
KOI'/Ia ITYYKH COCTABJISIIOT 3HAYUTEIIbHBIN YIOJl C ONITHYECKON OCBhIO;

4. AGeppanus, cBsi3aHHas AUCTIEPCUEH CBETa;

5. Uckaxenune reomeTpuueckoi (hopMbl H300paskeHUsI IPOTSKEHHOTO IIpeIMeTa,
ycTpaHseMoro auadparmoii.

1.4. Kakoe u3 BbIpaX€HHI ONpeAesieT NPeaeIbHbINA YToJl MOJHOTO BHYTPEHHETO
OTpa)KEHUs JUIs JIyda CBETa, UIYIIETO U3 CPEJIbl C MoKa3aTeaeM NPeIOMIICHHS Ny B
Cpely C ImoKasareyeM mpenomiieHus n, (Ny>ng)?

1.sina=mln,; 2.sina=nIn; 3. sina=1/m;

4.sina=1/n,; 5.Cpenu orBeToB 1-4 HET IPAaBUILHOTO.

1.5. JIyu cBeTa magaer nox yriioM ¢¢ Ha INIOCKONapaJUIEIbHYIO CTEKIISTHHYIO IUIa-
ctuny TommuHoi 0. KakoBo cMernieHue iryda, BeImeAmero u3 mactuner? [loka-
3aTelb MPEIOMIICHUs CTEKJIa N,

1. dsina/ n?: 2. dcosal n;

. coSc . coS
3. dsing| 1+ . 4. dsina|1- X
N —sin? « N —sin? «
cosa

5. dcosa|1-

2 2 '
A nN° —cos” a
1.6. ITapamienbHbI Ty4OK MOHOXPOMATHYECKOTO CBETA U3 BaKyyMa NajlaeT Mo
yIJIOM @ Ha MPO3pauHyl IUIACTUHKY TOJIIMHOW d M IpeoMIIsIeTcs Mo yriioM

S (S < ). Kakoe n3 HIKETIPUBEICHHBIX YCIOBUH SIBIISIETCS YCIIOBUEM MHUHUAMY-

Ma UHTEPPEPEHIITMOHHON KAPTHUHBI B OTPAKEHHOM CBETE?

1. ZSI_n—aa’cosﬁ+i:m/1; 2. Zs!n—aa’cosﬂ—izmﬁ;
sin 2 sin g 2
3.23!n—’b)a’cosﬂ—i:(2m+1)£; 4.28!n—aa’cosﬂ+£:(2m+1)i;
sin o 2 2 sin 8 2 2
-2
5. 2d S'T‘—Z“—sinza—i:(zmu)i.
sin® g 2 2

1.7. Kakas u3 npuBeZIeHHBIX (hOPMYJ SBISETCS MAaTEMATUUYECKUM BBIPAXKEHUEM
npuHiuna ['roirenca-Openensa?



E, E; Ee™ Ee'™
_& &, _ . _ .
L Ep="tili 2 E If(a) a5 3. dE, If(a) ——ds
S S
ikr Tkr
4. E,=[ a5 5 0E=£ a5
s r r

(E, - HanpsHKEHHOCTH AIEKTPUUECKOTO TIOJISt BOJIHBI B TOUKE HAOIIOJCHUS).
1.8. B xakoMm citydae He IPOUCXOAUT JIBYIIYyUYEIIPEIOMIIEHUS B OJJTHOOCHOM KpH-
craje?
1. IIpn HAKTOHHOM NIAJICHUN JIy4€H, KOT/1a ONITUYECKasl OCh IIEPIICHINKYIIAPHA K
IIOBEPXHOCTH KPUCTAILIA;
2. Ilpu HaKJIOHHOM IAJEHUU Jy4Y€el, KOTJ1a ONTHYECKasl OCh IMapajliebHa OBEPX-
HOCTH KPUCTAJLJIA;
3.IIpu HOpMaIbHOM NIAJICHUH JIy4el, KOTJa ONTUYECKAasi OCh NapajulebHa IIOBEPX-
HOCTH KPUCTAJLIA,;
4. Ilpu HOpMaJIBHOM NAJIEHUU JIy4€il, KOTJa ONITHYECKasi OCh HAIIPaBJIEHA MO yT-
JIOM K ITOBEPXHOCTH KPUCTAILIA;
5. IIpn HOpMaIbLHOM IaJIEHUH JIy4YeH, KOTa ONTUYECKAs OCh MEPIIEHAUKYIISIPHA K
IIOBEPXHOCTH KpUCTAJLIA.
1.9. IIpu kako# MIOTHOCTH MOTOKA YHEPTUHA BO3MOXKHA F€HEpalns CBETA B JIBYX-
YPOBHEBOM CUCTEME, €CIIN
N 1
 ~————, T
21+alS
a - noctosiuHasg, N - ob1miee unciao atoMoB, N; - 4McI0 aTOMOB B BO30Y>KIEHHOM

JC

COCTOSIHHH.
1. S=a; 2. S=2a; 3. $§— o; 4.reHepalys CBeTa B TAKOH CHCTEME HEBO3-
MO>KHA;

5.5=1/2 a.

1.10. Kak u3sMeHuTCs yactota KpacHou rpanuiibl otorddexra, ecinu mapy paau-
yca R cooOmMTh MOJIOKUTENbHBIN 3apsij 47

1. VBenuuurcs Ha eq/ (4neyRA); 2. He uamenurcs;

3. Ymenbmmres Ha €9/ (4rey RA); 4. YBenuuutes Ha eq/ (4re R°h):

5. Ymenbmmres Ha €q/ (4re R h.

7.2.3. IlepeyeHb BONIPOCOB K 3K3aMeHY 110 ONITHKeE

1. Knaccuueckas snekrpomarHuTHas Teopus cBera. Kiaccugukanus snektpomar-
HUTHBIX BOJH. [IIkana 2351eKTpOMarHuTHBIX BOJIH.

2. cTOYHMKH CBETA, UX XapaKTEPUCTUKH.

3. YpaBuenusa Makcseiia. BoinHoBoe ypaBHEHHE.



4. beryiue 3J1€eKTpOMarHuTHbIE BOJIHBL. CKOPOCTh CBETAa B OJHOPOAHBIX U30TPOI-
HBIX IUDJICKTPHUKAX.

5. IIMOTHOCTH PHEPrUM U HUMITYJIbCA BJIEKTPOMArHUTHBIX BOJH. BekTtop YMoBa-
[Tovitunra. MHTEHCUBHOCTH CBETA.

6. JlaBnenne cBeta. OnbITH JleOenena.

7. Monenu ONTHYeCKOro U3JIy4eHus. BOJIHOBBIE ITyYKH ¥ BOJHOBBIE MMakeTsl. Mo-
HOXPOMAaTHYECKUE M KBa3UMOHOXPOMATHUYECKHE BOJIHBI, IIUPOKOIIOJIOCHOE HU3IY-
YEHHUE.

8. ®ypbe-ananu3 u Oypbe-CUHTE3 BOITHOBBIX MOJIEH.

9. CnektpanbHas IOTHOCTh MOITHOCTH. COOTHOLICHUE MEXAY JJIUTEIbHOCTHIO
VMITYJIbCA U LIMPUHOM CIIEKTpA.

10. UuTepdepenunss MOHOXpoMaTuyecKux BOJH. MHTepdepeHius KBa3HMMOHO-
XpOMaTUYECKOro cBeTa. OyHKIMS BUTHOCTH.

11. OcHoBubie uHTEp(DepeHIIMOHHBIE cxeMbl. [lomyueHue uHTEphEPEHITMOHHBIX
KapTUH JCJICHHEeM BOJHOBOro (poHTa (MeTon FHOHra) m neneHueM amIuIuTybl
(meton dpenens).

12. Tlosockl paBHOM TOJIIMHBI U paBHOTO HakjioHa. MHTepdhepomerp Malikenbco-
Ha.

13. Kosbiia HioToOHa B OTpaX€HHOM U MPOXOIAILIEM CBETE.

14. BpemeHHasi KOTEPEHTHOCTh, BPEMS U JJIMHA KOTEPEHTHOCTH; CHEKTPAIbHOE U
BPEMEHHOE PaCCMOTPEHHUE.

15. BzaumocBsizp criekTpa u KoppensimoHHou (yukmuu. [lonstue o Dypbe-
CHEKTPOCKOIHUHU.

16. IlpoctpancTBeHHass korepeHTHOCTb. MuTeppepomerp HOura. 3Be3gHblii MH-
Tepdepomerp MalikenbcoHa.

17. Pannyc u creneHp MpOCTPAaHCTBEHHOM KOTEPEHTHOCTH, UX OLIEHKA JUIA MOJIEH
TEIUIOBBIX UICTOYHHKOB U JIA3€POB.

18. MeTo bl MOBBIIIIEHUS CTEMEHN KOTepeHTHOCTH. [IpocTpaHcTBEeHHbBIE QUIBTPHI.
19. Cyneprio3uniisi MHOTHX BOJIH C paBHbIMU ammuidtyaamu. Uutepdepomerp
®abpu-Ilepo. ®opmyna Diipu. [Inactunka Jlrommepa-I'epke.

20. Crosume cBeToBbIE BOJHBI. OnbiThl Bunepa.

21. I[Ipumenenue uHTEpHEPOMETPOB B HAYKE M TEXHUKE: U3MEPEHHUE MAJIbIX CMeE-
uieHui, peppakromerpusi. UureppepeHmonnbie GUabTpbl U 3epKaa.

22. SBnenune mudpaxuu. [punmun [oirenca-Openens, ero UHTErpaabHas 3a-
MACh U TPAKTOBKA.

23. 3oubl Openens. [IpuMeHneHre BEKTOPHBIX JUarpaMm JJjisi aHajau3a Judpakiiv-
OHHBIX KapTHH.

24. 30HHbBIC MIACTUHKH.



25. ludpaknus Ha KpyrjioMm oTBepcTur u dkpane. [Ipunnun babune. bavmxusas u
nanbHss 30HbI udpakiuu. Judpakiuuonnas niauHa.

25. Iudpaxuus Ha Kparo noiaydeckoHeuHoro skpana. Crnupanb KopHio.

26. [lpubmmxenue dpenens u npudamkenue Opaynrodepa. [IpoctpancTBeHHOE
npeobpazoBanue Oypoe.

27. NudpakuroHHas kapTHHa B JajibHel 30He kak Dypre-o0pa3 nudpakimoHHOTO
oOBeKTa.

28. YTrnoBoi CHEKTp, CBsI3b €ro HIMPUHBI C pa3zMepamu oTBepcTHs. Judpakuums
®paynrodepa Ha 11eNIH, HA TPSIMOYTOJILHOM U KPYTJIOM OTBEPCTHUSIX.

29. AmmutyiHble U (pa3oBbie TUMPAKITMOHHBIE PEIICTKHU.

30. Mudpakiusa Ha aKyCTHYECKUX BOJIHAX. AKYCTOONITUUECKHUE MOTYJISITOPHI.

31. CnekrpanbHblii aHaIU3 B oNTUKE. CHEKTPOCKOIHUS C MPOCTPAHCTBEHHBIM Pa3-
JIO’KEHHUEM CIIEKTPOB.

32. CnekTpanbHble MPUOOPHI U UX OCHOBHBIE XapaKTEPUCTUKU: anmapaTtHas GyHK-
1M1, YIJIOBasl ¥ TMHEHHAsT AUCTIEPCHs, pa3periaromias CiocoOHOCTh, 00JIaCTh JIHC-
HEPCHH.

33. dudpakuuss BOIHOBBIX My4ykoB. Judpakiuonnas teopus (GopMUpOBaHUS
U300pAKEHU.

34. Ponw qudpakiuu B mpudopax GOpMUPYIOIINX H300paKeHUE: JTNH3E, TeIECKO-
e, MUKPOCKOIIE.

35. CnenmanbHble METOABI HaOMOMEeHUS (Pa30BbIX OOBEKTOB: METON (Pa3oBOTO
KOHTPACTa, METOJl TEMHOT'O MOJIA.

36. Jucnepcust cera. Mukpockonuyeckass KapTHHA pacHpoCTpaHEHUs CBETa B
BeleCTBE. JIMHEMHBIA ONTUYECKUN OCLIUIUIATOP.

35. Kimaccuueckast 37eKTpOHHAS TCOPHUS JUCTICPCHH.

36. 3aBUCHMOCTH TMOKa3aTesIei MPeTOMIICHHS | TTOTJIOICHUS OT YaCTOTHI.

37. ®a3oBas u rpymnIoBas CKOPOCTH, UX cooTHoIIeHue (hopmyna Pemes).

38. HopmanbHas u aHOMalnbHas JUCIIEPCHs MOKa3aTes npejaomieHus. Jucmnepceu-
OHHOE PaCIUIbIBAHUE BOJTHOBBIX MAKETOB.

39. [Tornomenue cBeta. 3akoH byrepa-JlamGepra-bapa.

40. OcobeHHOCTH pacmpocTpaHeHusi cBeTa B MeTautax. Kputuueckas dyactora.
OTtpaxeHue cBeTa MOBEPXHOCTHIO METaJLIA.

41. Tonspuzamus cBeta. JIMHEHHO-,IUPKYISIPHO- U AJUIMNITUYECKHA TOJIIPU30BaH-
HBIM CBET. MaTremMaTHu4eCKOe OMUCAHUE COCTOSIHUA noJisipu3anuu. [lonspuszanms
€CTECTBEHHOTO CBETA.

42. OnTuyecKue sSBJIICHUS HA TPAHWIIC pasjielia M30TPOITHBIX TUAICKTPUKOB. 3aK0-
HbI OTPAKEHUS U TIPEJIOMIICHHS CBETA.

43. ®opmynsl Openens.

44, ®a3oBble COOTHOIIICHUS HA TpaHUIIE pasjesia IBYX AUAJIeKTpukoB. [lonspuza-
LA OTPAXKEHHOW U MPEJIOMIIEHHOM BOJIH. YT0JI bprocrepa.

45. SIBnenue MoaHOro BHYTPEHHETO OTPAKEHUS CBETa U €r0 MPUMEHEHHUE.



46. OnTuka aHU30TPOIHBIX cpel. PacmpocTpaHeHre CBETOBBIX BOJH B @HU30TPOII-
HBIX Cpe/Iax: IKCIIEpUMEHTANIbHbIE (PAKThI U JIEMEHTHI TEOPHUU.

47. YpaBHeHuHe BOJHOBBIX HopMasie dpenens. da3oBas u jTydeBas CKOPOCTH.

48. OaHOOCHBIE U IBYXOCHBIE KpUCTaIIbI. J[BOMHOE JIydenpenoMIIeHHE CBETa.

49. KayecTBEHHbIN aHaIW3 pPacHpOCTPaHEHUs CBETa C IMOMOIIbIO MOCTPOEHUS
I'toiirenca.

50. Uutepdepeniius nosisspu3oBaHHbIX BOJIH. [losispusaniioHHbie MpUOOpPHI, YeT-
BEPTHBOJIHOBBIC U MMOJTYBOJIHOBBIEC MIACTUHKH.

51. [lonyuyeHue U aHaIU3 JUITMITAYECKU MOJSIpU30BaHHOrO cBeta. [loHsiTue 0 ru-
POTPOIHBIX CpeAax.

52. EcrecTBeHHas onThyecKas akTUBHOCTh. CaxapoMeTpHs.

53. AHU30TpONHUS ONTUYECKUX CBOWCTB, HHAYIIMPOBAHHAS MEXaHUYECKOU aedop-
Marnuei, anektpuueckuM (3hdextsr [Tokkennsca u Keppa), MarautHeiM (3¢ dek-
ol @apazes u Korrona-Mytrona) noysimu. ddekT 3eemana.

54. Paccesinue cBeta. MoJieKyJIIpHOE paccessHHE CBETa. 3aBUCUMOCTh MHTEHCHB-
HOCTH PacCEIHHOr0 CBETa OT 4acTOThl cBeTa (popmyna Panes) u yrinosas qua-
rpamMMa paccesiHusl.

55. [Monsipuzaiiust paccesHHOTO CBETa, €ro CIEKTPaAIbHBINA COCTaB.

56. CriontanHoe paccessaue MaHenbpITaMa-bprinmoeHa 1 KOMOMHAITMOHHOE pac-
cesiHue, KpbU1o JuHuu Pases. PaccesiHue cBeTa B MEJIKOAUCIEPCHBIX U MYTHBIX
cpenax.

57. Knaccuyeckas MOJEIb 3aTyXalolero JUMOJIbHOTO ocimusiTopa. OneHka Bpe-
MEHH 3aTyXaHU4.

58. JlopenieBa ¢opMa u mUpUHA JUHUM W3JIydeHHs. EcTecTBeHHas MIMpUHA JIH-
HUU U3TyYCHHUS.

59. Uznyuenne aHcamOJIsl CTaTUCTUYECKU HE3aBUCHUMBIX OCHWILIATOPOB. [loHsATHE
00 OJIHOPOJTHOM M HEOJJHOPOJHOM YIIMPEHHH. Y JapHOE U AOIJIEPOBCKOE YIIU-
PEHHE CIIEKTPAIbHOW JINHUMU.

60. TertoBoe m3nydenue. M3mydarenpHas ¥ MOTJIOMIaTEIbHAs] CIIOCOOHOCTH Bellle-
CTBa, UX COOTHOLIEHUE. MoJieab abCOIOTHO YEPHOTo Tea.

61. 3akon Credana-bonpimana, dopmyna cmemienuss Buna. @opmyna Poames-
JlxuHca.

62. OrpaHUYEeHHOCTh KJIACCHYECKOW TEOPUU H3ITyUEHHUS. DJIEMEHTH KBAHTOBOTO
noaxoaa. ®opmyna [lnanka.

63. Mopens AByXypOBHEBOM cuCTeMbl. B3anMoielicTBHuEe 1BYXYPOBHEBON CHCTEMBI
C M3JIyYEHUEM: CIIOHTaHHbIE W BBIHYXKJEHHbIE mnepexobl. KoaddunuenTs
OWHIITENHA.

64. SIpneHre TIOMUHECLUEHIIMM: OCHOBHBIE 3aKOHOMEPHOCTH, CHEKTpaJbHbIE U
BPEMEHHbBIE XapaKTEPUCTUKU, HHTEPHPETALUS B PAMKaX KBAHTOBBIX MPE/ICTAB-
JICHUM.

65. MHOrOypOBHEBBIE CUCTEMBI. P€30HaHCHOE yCHIIEHHUE CBETa IIPU MHBEPCHOM 3a-
CEJIEHHOCTHU SHEPreTUYECKUX YPOBHEM.

66. MeToabl co3/1aHnss MHBEPCHOM 3aCEICHHOCTH B PAa3IMYHbBIX cpefax. DakTopsl,
ONpeIeIIAIONUE ITUPUHY JIUHUU YCUIICHUS.



67. Jlazepsl - yCcTpOWCTBO M MpUHIMN PabOThl. Ponb onmThyeckoro pe3oHaropa.
VYcnoBust ctarimoHapHOM reHepanuu (bananc a3 u 0anaHc aMIuIUTY/).

7.3. Memoouueckue mamepuaiivl, onpeoensarouiue npoyeoypy oueHueanus 3Ha-

HUIl, YMeHUll, HAGbIKO8 U (unu) OnvlMa O0eAmenbHOCMU, XAPAKMEePUIYIOUUX

Imansvl GopmMuposanus KomMnemenyuil.

KpuTtepun onieHOK Ha KypCOBBIX IK3aMeHax

B sx3ameHanmoHHbId OUIET PEKOMEHAYeTCS BKIIOYATh HE MEHEe 2 BOIPO-
COB, OXBATHIBAIOIINX BECh MPOUICHHBIN MaTepuai, TakKe B OUieTax MOTYT OBITH
3aJ1ayu ¥ TPUMEPHI.

OTtBeThl Ha Bce BONPOCH! oLeHUBarOTCs MakcumyM 100 6asnamm.

Kpurepuu oueHok cienyromue:

- 100 6amnoB— cmyoenm 2ny60K0 NOHUMaem NPOUOeHHbIU Mamepua, om-
geyaem yemKo U 6CECMOPOHHe, YMeem OYeHUsamv @axkmvl, CamoCmosmenbHoO
paccyscoaem, omaudaemcsi CHOCOOHOCMbIO 0DOCHOBLIBAMb 8bl00bL U PA3BAC-
HAMb UX 8 102UUECKOU NOCAe008aAMeNbHOCU.

- 90 0ansI0B - cmydenm 2nyOOKO NOHUMAem NPOUOEHHbIL MAmMepua, omae-
yaem 4emKko U 8CecmopoHHe, ymeem OYeHusams Qaxkmvl, camoCmMosImenbHo pac-
cyacoaem, Omaudaemcsi CHOCOOHOCMbI0 000CHOBbIBAMb 8bIBOObL U PA3BACHAMb UX
8 JI02UYECKOU NOC1e008amMeNbHOCU, HO OONYCKaem OmaoelbHble HeMOYHOCU.

- 80 6anJI0B - cryodenm 2ny6oKko noHuMaem nPoUOeHHbIl Mamepua, omee-
yaem yemko U 6CECMOPOHHe, yMeem OYeHU8ams Gaxkmvl, camMOCMOAMENbHO PAc-
cyorcoaem, Oomaudaemcsi ChOCOOHOCMbI0 0O0CHOBbIBAMb 8b1800bL U PA3BLACHAMb UX
8 J102UYECKOU NOCIe008AMeNIbHOCMU, HO 0ONYCKaem HeKOmopvle ouudKu oouje2o
xapaxmepa.

- 70 6anJ10B - cmyOdeHm XOpouio NOHUMAaem NPOUOeHHbIl MAmMepua, Ho He
Modicem meopemuyecky 0060CHOB8bIBAMb HEKOMOPbLE 8blBOOUL.

- 60 6ay110B — cmyoenm omeeuaem 8 OCHOBHOM NPABUIILHO, HO 4)8CME)enl-
Csl MexaHudecKoe 3ayyueanue mMmamepuand.

- 50 0anJ10B— 6 omeeme cmyoenma UMemMcs CyuecmeeHHble HeOOCMAamKu,
Mamepuan 0X6ayeH «NOJ0BUHYAMOY, 8 PACCYHCOCHUSAX OONYCKAIOMCS OUUOKU.

- 40 0a/JI0B — omeem cmyoenma npasusien IUulb YaCmMuyHo, Npu pasvscHe-
HUU Mamepuania OOnYCKarmces cepbe3uvie OUUOKU.

- 20-30 6amnoB - cmydenm umeem obujee npedcmasgienue o meme, HO He
yMeem 02udecKu 000CHOB8AMb CE0U MbICIIU.

- 10 6aJ10B - cmyodenm umeem aulb YACMUYHOE NPeoCcmasieHue o meme.

- 0 0a/10B — Hem omeema.

OTU KpUTEPUH HOCIT B OCHOBHOM OpPHUEHTUPOBOYHBIN XapakTep. Eciu B Ou-
JIeTe UMEIOTCA 3a/1a4i, OHU MOTYT OBITh 00JIe€ YETKUMH.

Hikana quana3oHa JJid nmepeBoJa PeMTHHIOBOIO 0ajia B «5»-0aJIbHYI0
CUCTEMY:
«0 — 50» 6amioB — HEYIOBIETBOPUTEIHLHO
«51 — 65» 6anIoB — YIOBIETBOPUTEIHHO
«66 - 85» 6amToB — XOPOIIIO
«86 - 100» 6an10B — OTIIMYHO
«51 u BeIIIe» 6ATIIOB — 3a4eT



IIpumepHas ouenka no 100 6anbHOI HmIKage popM TeKyIIero ¥ NPOMe;KyTOYHO-
0 KOHTPOJISI
OO1mumii pe3ysabTaT BHIBOJUTCSA KaK MHTErpajibHasl OLIEHKA, CKIIAbIBAIOLIAs U3
TEKylIero KoHTpoJis - 50% u nmpomMekyTouHoro KoHtpoJis - 50%.
Jlekuuu - Texyuwuii KOHMpPOILBKIOYACT:

" [IOCEUICHUE 3aHATUN 10 oad.
" AKTHBHOE YYaCTHE Ha JEKIUAX 15 oaa.
" YCTHBIM ONPOC, TECTUPOBAHUE, KOJUIOKBUYM 60 0an.
" uap. (mokaaasl, pedepaTh) 15 oaa.
Ilpakmuxka (p/3) - Tekyuiuii KOHmMpPOJIb BKIIIOYAET:
(ot 51 u BBIIIE - 3a4er)
" [IOCELICHUE 3aHATUU 10 oan.
" AKTUMBHOE y4aCTHE Ha MIPAKTUYECKUX 3aHATHAX 15  0au.
" BBIOJIHEHHUE JOMAIIHUX padboT _15__ odan.
" BBINOJHEHUE CAMOCTOSITEIBHBIX PA0OT 20 oaJ.
" BBINOJHEHUE KOHTPOJBHBIX padoOT 40 oaa.
Du3n4ecKuil NPAKTUKYM - TeKyuyuiit KOHmpob BKIKOYAET:
(ot 51 u BBIIIE - 3a4er)
" [IOCELICHHUE 3aHATUM U HAJIMYKME KOHCIIEKTa 15 oau.
" TIOJIyYCHHE JIOMYCKa K BBHIOJTHEHUIO PAOOTHI 20 oaua.
" BBHINIOJIHEHUE PAOOTHI M OTYETA K HEH _25__0an.
" 3amuTa J1abopaTopHOM paboThI 40 6an.

[IpomexyTOUHBIN KOHTPOJIb 10 JUCUUILIMHE BKIIOYACT:
" YCTHBIN onpoc - 60 6amios,
" [MChbMEHHAas KOHTpOJIbHAs pabdoTta - 30 O6ayios,
= TectupoBanue - 10 6aos.
8. IlepeyeHb OCHOBHOM M IONOJHUTEIBLHON YUeOHOH JIMTEPATYyPbl, HE00X0AHU-

MO JIJIfl 0CBOEHMS T CHUILTHHBI.

a). OcHoBHas JHMTEpaTypa

1. JlaaacOepr I'.C. OnTuka : yue6.mocodbue mist By3os/ I'.C. Jlanacbepr-
6-¢ u3a.,- M.: ®usmarinur,2003.- -848 c.

2. A.H.MatseeB. Ontuka. M.; Beiciias mkoira, 1985.

3. A.B.CuByxun. O0muii kypc pusuku. T.4. Ontuka. M.; ®uzmatiur, 20006.

4. bytukoB E.W. OnTtuka: Yue6Hoe nmocooue. 3-e¢ uzn., gom. — CI16.: U3a. «Jlanby.
2012. C. 255-290.
5. C.A.Axmanos, C.}JO . Hukutun. ®usndeckasa ontuka. M3g.Moc.Yaus., 2003.

6. A.I'. YeproB. 3agaunuk 1o ¢usuke : yueod. mocodbue ms ctya. By3os/A.l. Uep-
ToB, B. 1. BopoObeB - 4-¢ uzn.-M.: Beicur. mkoma, 2009.

7. N.E.ponos. 3agaun no obmieit pusuke. M.- Cankr-IlerepOypr. U3a. Jlabopa-
topust bazoBbix 3nanuii,2001. 432c.

8. B.C.Bonbkenmreitn. COopHUK 3a1a4 1o obmemy Kypcy ¢pusuku. CaHKT-
[TerepOypr. U3n. «Kuuxubiil mup».2007r.



9. T.1.Tpodumona, A.B.Dupcos. Kypc pusuku u 3agaun. M. M3narensckmii
neHTp «Axaaemusi».2011.
0). JlomoJiHUTEIbHASl JIUTEpaTypa:
1. CaBenbeB U.B. Kypc o6mieit puzuku. B 5-u 1. Tom 4. Bonubl. Ontuka. M3 .
"Jlann", 2011. 256 ctp. http://e.lanbook.com/view/book/707/
2. Kanureesckuit H.1. BonnoBas ontuka.5-e uzfa. crepeorun. Mza. "Jlans", 2008.
- 480 cTp.
http://e.lanbook.com/view/book/173/
3. ®pum C.3. Tumopena A.B. Kypc obmieit pusuku. B 3-x TT. T.3. Onruka.
AtomHuas ¢usuka. Uza. "Jlans" 2008. - 656 cTp.
http://e.lanbook.com/view/book/419/

B) IporpaMmMHoe odecneuyenne u UHTepHeT-pecypcebl:

1.®enepanbubiii mopran «Poccuiickoe oOpazoBaHue» http://www.edu.ru/

2.®enepanbHoe Xpanunuile «EquHas komiekus mugpoBeix o0pa3oBaTeb-
HBIX PECYpPCOB» http://school-collection.edu.ru/

3.Teopetuueckue cBeieHUs MO (HU3MKE U MOJIPOOHBIE pelIEHUsI JEMOHCTpallU-
OHHBIX BApUAHTOB TECTOBBIX 33JlaHUM, NMPEACTaBICHHBIX Ha caiite Pocakkpena-
reuTcTBa (Www.fepo.ru).
4.Dusvka [DnekTpoHHbIH pecypc]: ped. sxypra. BUHUTH. Ne 7 - 12, 2008 /
Bcepoc. un-T Hayd. u TexH. uadopm. - M.: [U3n-sBo BUHUTH], 2008. - 1 anek-
tpoH. ont. auck (CD-ROM). - 25698-00.

5.Poccuiickuit mopran « OTKpHITOro o0Opa3oBaHMs» hitp://www.openet.edu.ru

6.CaiiT 00pa3oBaTeNbHBIX peCypcoB JlarrocyHuBepcureTa http://edu.icc.dgu.ru

7.lHdopMallMOHHBIE pecypchl Hay4dHOW Oubiuoreku JlarrocyHuBepcUTETa
http://elib.dgu.ru  (moctym uepe3 muardopmy HaydHo# 37aeKTpOHHOM OHMOIMOTEKH
elibrary.ru).

8. denepanbHbIN LEHTP O6paSOBaTCJIBHOFO 3aKOHOIATEIbCTBA. http://www.lexed.ru

9.251eKTpOHHBIE PeCYpPChl Y HUBEPCUTETCKON MH(MOPMAIMOHHON cucTeMbl Poccun
(YUC Poccun) www.uisrussia.ru
10. UC Enunoe okHO http:/window.edu.ru

9. Ilepevyensb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn «UH-

TepPHeT», He00XOAUMBIX [IJIS OCBOECHMS TN CIUILIAHBI.

1. BBC IPRbooks: http://www.iprbookshop.ru/

2. Jlunensuonnsiid goropop Ne 2693/170t1 02.10.2017r. 06 okazaHuU yCIyT MO
npenocrasiaeHuto gocryna. JJocrym otkpsit ¢ ¢ 02.10.2017 r. o 02.10.2018 o
noAnucke( 10CTyn OyIeT MPOIJICH)

3. DNeKTpoHHO-OMOIMOTEeYHasl cucTeMa « Y HUBEPCUTETCKas OMOIMoTeKa OH-
naite» www.biblioclub.ru noroBop Ne 55 02/16 ot 30.03.2016 . 06 oxa3anuu
nH(OPMAITMOHHBIX YCIYT.(IOCTYN MpOoyieH 0 ceHTsops 2019 roxa).

4. JlocTym K 3J€KTpOHHOM O0ubnmoTeke Ha http://elibrary.ru ocHOBaHUY JIMLIEH3U-
onHoro coryamenust Mexay @I'bOY BIIO AT'Y u «O0O0» «Hayunas Onek-


http://www.edu.ru/
http://school-collection.edu.ru/
http://www.openet.edu.ru/
http://edu.icc.dgu.ru/
http://elib.dgu.ru/
http://www.lexed.ru/
http://www.uisrussia.ru/
http://window.edu.ru/

8.

9.

TpoHHas 6ubnnoreka» ot 15.10.2003. (Pa3 B 5 net oOHOBISETCS TUIIEH3MOHHOE
COTJIAIIICHUE)

HanuonanbHas snexktponHas oubaunoteka https://H30.pd/. JoroBop
Nel01/HOB/101/HOB/1597 o1 1.08.2017r. JloroBop AeMcTBYeT B TeueHue 1 ro-
Jla ¢ MOMEHTA €ro MOMMCAHUSI.

denepanbHbIi noprai «Poccutickoe oOpazoBanue» http:// www.edu.ru/ (egunoe
OKHO JIOCTYIIa K 00pa30BaTelIbHBIM pecypcam).

6. @enepanbHoe xpanunuiie «ExuHas komekus mudpoBsIXx 00pa3oBaTeb-
HBIX pecypcoB» http://school-collection.edu.ru/

Poccutiickuii moptan «OTkpeITOro oopasoanus» http:// www.openet.edu.ru
Caiit obpa3zoBatenbHbIX pecypcoB [larrocynuBepcutera. http://edu.icc.dgu.ru

10. UudopmarmonHsie pecypchl HaydyHOUM Oubnroreku JlarrocynuBepcurera

http://elib.dgu.ru (moctym uepes mnarhopmy Hayunoi snexkTpoHHON 61OIHOTE-
K elibrary.ru).

11. ®enepanbHbIil HEHTP 00pa30BATENIBHOIO 3aKOHOIATEIHCTBA

http://www.lexed.ru

12. http://www.phys.msu.ru/rus/library/resources-online/ - snexTpoHHbIe yueOHbIC

nocoOusi, U3IaHHbIC NpenoaBarensiMu pusnyeckoro daxkynprera MI'Y.

13.http://www.phys.spbu.ru/library/ - snekrponHbIe ydeOHBIC TOCOOMS, U3JaHHBIC

npenojasarensiMu pusnyeckoro paxkynprera CankT-lIleTepOyprckoro rocyHu-
BEpCUTETA.
10. MeToanueckne yKazaHus 1Jis1 00y4alOIIMXCH 110 OCBOCHHUIO AU CLH-
ILUTUHBI.
CamocTosTenbHast padoTa CTYACHTOB PEATU3YETCsl B BUJIE:
® T[IOATOTOBKH K KOHTPOJIbHBIM paboTam;
® TMOATOTOBKH K CEMHHAPCKUM (TPAKTUUECKUM) 3aHITHSIM;
odopmiieHUsT 1aOOPATOPHO-NPAKTUYECKUX PadOT (3amojiHeHue Talull, pe-
IICHHE 3a]1a4, HAITUCAaHUE BBIBOJIOB);
BBIMOJIHEHUSI UHAUBUAYAIbHBIX 33aHUI 110 OCHOBHBIM T€MaM JTUCLUIUINHBI,
HanucaHue pedepartoB 1o npodiaeMam auciuiinHbl "dusrka atoma'.
00s3aTeNbHOE MOCEMICHHUE JIEKIMI BEAYLIErO MPENo1aBaTeis;
JEKIIMM — OCHOBHOE METOJUYECKOE PYKOBOJCTBO IPU HM3YyYEHHH JUCLU-
IUTMHBI, HanboJiee ONTUMAIbHBIM 00pa3oM CTPYKTYPUPOBAHHOE U CKOPPEK-
TUPOBAHHOE HAa COBPEMEHHBIN MaTepHal;
® B JIEKIIMU TJIyOOKO U MOAPOOHO, apryMEHTHPOBAHO U METOJ0JIOTHYECKU
CTPOT0 PacCCMaTPUBAIOTCS IJIaBHbIE MPOOJIEMBI TEMBI;
® B JIGKIUU JAIOTCd HEOOXOJMMBIE pa3Hble MOAXOAbl K HCCIEAYEMBIM IPO-
Onemam;
® I0JIFOTOBKY U aKTUBHYIO pabOTy Ha J1a0OpaTOPHBIX 3aHATHUSAX;
® [I0JIFOTOBKA K JIAOOPATOPHBIM 3aHIATHUSIM BKJIHOYAET MPOPabOTKYy MaTEpUajoB
JEKUHNA, pEKOMEHJOBAaHHOW y4eOHOU JTUTEPATYpPhI

11. Ilepeyenb MH(POPMALUOHHBIX TEXHOJOTH, HCIIOJIb3YEeMbIX IPHU OCY-
LIeCTBJIEHUH 00pa30BaTEILHOIO IIpoLecca 10 AUCHUILIHHE, BKJIIOYas nepe-
YeHb POrpaMMHOI0 o0ecreYeHrsl U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM.



1. Mexnaynapoanas 6a3a TaHHBIX Scopus  http://www.scopus.com/home.url

2. Hayunsble xypHaibl 1 0030pbl u3aaTenbcTBa Elsevier http://www.sciencedirect.com/
3. Pecypcel Poccuiickoit 3iekTpoHHOM OuOanoTekn www.elibrary.ru, BKiro4as
Hay4dHbIe 0030kl KypHasIa Y crexu Gu3nuecKux HayK www.ufn.ru

4. PernonanbHbiil pecypcHblil LleHTp 00pa3oBaTenbHbIX pecypcoB http://rrc.dgu.ru/

5. DnextpoHHbIe pecypchl M3narenbcTBa «JIanby http:/e.lanbook.com/

12. OnmucaHue MaTepHaIbHO-TEXHHMYECKOl 0a3bpl, HEOOXOAMMON [JIA OCy-
IIEeCTBJICHUsSI 00Pa30BaTeJbLHOI0 MPoLecca M0 AMCHHUIINHE.

e 3akperieHHe TEOPETUYECKOro Marepualia U MpUoOpeTeHHe MPAKTUYECKUX
HABBIKOB MCIIOJIb30BAHMS annapatypbl sl TPOBEPKH (PU3MUECKUX 3aKOHOB
obecnieunBaeTcs JiabopaTopusiMu (PU3NIECKOT0 MPaKTUKyMa — 2 J1a0.

e [lpu mpoBeneHHUM 3aHATHN HCIOJB3YIOTCS KOMIIBIOTEPHBIE KJIACCHI, OCHA-
LICHHBIE COBPEMEHHOW KOMITBIOTEPHON TEXHUKOU.

e [Ipy H310KEHWU TEOPETUYECKOIO0 MaTepuaia HCIOIb3YETCS JIEKIMOHHBIN
3aJl, OCHAILEHHBIA MyJIbTUMEIUA MPOEKIIMOHHBIM 000pYyAOBaHUEM U UHTEP-
aKTUBHOU JOCKOM.


http://www.scopus.com/home.url
http://www.sciencedirect.com/
http://www.ufn.ru/
http://rrc.dgu.ru/
http://e.lanbook.com/

	Статус дисциплины:
	Базовая
	Махачкала, 2020 год

