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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-1 CriocobeH mpeacTaBUTh aJ€KBaTHYIO COBPEMEHHOMY YPOBHIO 3HAaHUI HAyYHYIO
KapTUHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX MOJOXKEHHIl, 3aKOHOB U METOJOB €CTECTBEHHBIX
HayK U MaTEMaTHUKH..

OIIK-2 CriocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYITHOCTH MPO0OJIEM, BO3HUKAIOIIHNX B
Xolle TPOPECCHOHANBHONH JAEATCIbHOCTH, W MNPHUMEHSTh COOTBETCTBYIOIIUN  (U3HKO-
MaTeMaTHUYeCKUN anmnapar A ux popMmanuzaluy, aHalu3a U IPUHATUS PELICHUS.

IMIK-3 CrnocobeH ¢opMynupoBaTh MaTeMaTHYECKHE MOJCIU MPOIECCOB W SIBICHUU,
MPOUCXOSAIINX B PAHOAIEKTPOHHBIX CHCTEMax M Ha UX OCHOBE IMPOBOAUTH KOMIIBIOTEPHOE
MO/ICJIMPOBAHUE U ONTUMHU3ALIHIO.

Pe3ynbraramMu OCBOEHUS IHCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HOIIK 1.1 IIpuMeHsieT OCHOBHBIE MOJOKEHHUS, 3aKOHBI, METO/Ibl €CTECTBEHHOHAYYHBIX U
MaTEeMaTUYeCKUX JTUCUUTLITNH

HOIIK 1.2 Wcnions3yeT eCTeCTBEHHO-HAYYHbIC 3HAHUS JJIsl aJIeKBATHOT'0, KaU€CTBEHHOIO
00BbsICHEHUS HA0JII01aeMON KapTUHBI MUpa

HNOIIK 1.3 JleMoHCTpupyeT NpPaKTHUYECKUE HABBIKA IOJYYEHUS KOJMYECTBEHHBIX
XapaKTEpUCTUK HAOII0JaeMbIX OOBEKTOB IIPUPOIbI

HNOIIK 2.1 Hmeer mnpencraBieHne 00 HCTOPHUECKOM M COBPEMEHHOM COCTOSIHUH
obnactu mpodeccuoHAIBHON NeATeTbHOCTH

UIIK 3.1 Mcnons3yet pyHaamMeHTaIbHbIe 3HAHUS O (PU3UUECKON MpHUpoae U (PU3NIECKUX
SIBIICHUSX TIPOMCXOIAIINX HIEMEHTaX U 00BEKTaX PaJHOIICKTPOHHBIX CHCTEM M KOMILIEKCAX

2. 3aga4uy 0CBOCHHS JUCIHUILINHDI

CTyaeHT 10KeH:

— OBJIQJIETh AJIEMEHTAPHBIMM HAaBbIKAMH B pPELICHUHM (PU3MUYECKUX 3aJad ONTHKH,
NOHMMAHUEM COBPEMEHHOM (M3MYECKON KapTUHBI MHUpa, paboTaTb CO CHEUUAIbHON
bu3nueckoil auTepaTypoi;

— OCBOUTh  COOTBETCTBYIOIIMH  (PU3MKO-MAaTEMATUYECKUH  ammapar  ONMUCAHMS
COBPEMEHHOM ONTHUKH [UId NOCIEAYIOLIEr0 HCIOJIb30BaHMUS JITHX 3HAHUM IpU pEIICHUU
MPAKTUYECKUX 3a7a4 IPpOo(ecCUOHATBbHON e TEIbHOCTH.

[ToAroTOBUTH CTYICHTOB K M3YYEHUIO MPUKJIAJHBIX pa3esioB ONTUKU U cPOPMUPOBATH
0OLIEKYIbTYypHBIE U TPO(ECCHOHATIbHBIE HABBIKU MCCIIE0BATEIIS.

3. MecTo AuCHMILUINHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMmbl
Juctunnuaa otHocuTes K biioky 1 «/luctiunnuna (Moxynm)y».
JlucuumiuHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa3oBaTeNbHON IPOrPaMMBI.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALMM 10 AUCHHUIINHE

UYeTBepThill CEMECTP, IK3aMEH

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMUSA JUCHUIIJIMHbI

JUIs yCHemHoro OCBOGHMS AUCHUILUIMHBI TPeOYIOTCS pPe3ylbTaThl OO0YYEHHs MO CIEAYIOIUM
aucuummHaM:  «MarteMatndeckuid  aHanu3», AHanuThyeckas reomerpuda’, "JIuHenHas
anre0pa”, "®uzuka", "OcHoBbl HHGOPMATUKU", « BEKTOPHBII U TEH30PHBIN aHATH3.

6. SI3bIK peaau3anun

Pycckuit



7. O0beM TUCHUIIIHHBI

OO6m1ast Tpy10€MKOCTh TUCIHUIUIMHBI COCTaBIISAET 6 3.€., 216 4acoB, U3 KOTOPHIX:
-neKun: 46 4.

-1aboparopHbie: 28 4.

-IpaKTUYECKHUE 3aHATHUS: 32 .

-IIpaKTUYECKas MOArOTOBKA: 28 .

O0BeM caMOoCTOSTENBHOIN pabOTHI CTYIEHTA ONPEAEIICH YYeOHBIM IUTAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. BBenenue. OcHOBHBIE TPOOJIEMBI 1 HAIIPABICHHUS B COBPEMEHHOM ONTHKE

Kpamkoe cooepowcanue memwi. Kilaccuueckass >I€KTpOMarHUTHAs TEOpUs CBETa.
Knaccugukanus 31eKTpoMarHUTHBIX BOJH. [llkama SJeKTpOMarHUTHBIX BOJH. VICTOUYHUKH
CBETa, HUX XapakTepucTuku. OrpaHUYEHHOCTh Kiaccuyeckod Teopun. KopryckynspHo -
BOJIHOBOU JTyaJu3M.

Tema 2 . 'eoMmeTpuyeckas OonTuka.

Kpamkoe cooeporcanue memvl. 3aKOHBI OTPaXEHUSI U MPEJIIOMIIEHUS CBETa Ha I'PaHULE
paszzena AByX cpell. SIBieHue moiHoro BHyTpeHHero otpaxenus. Jiunsel. Chepuueckue 3epkania.
®okychl U QokycHble paccTosHUsA. OnTudeckas cuia. X0 JIydel U MOCTpOCHUE N300pakeHui.
[Toniepeunoe yBenuuenue. @opmyina TOHKOH JIMH3BI U CPEPUUECKOTO 3epKaa.

Tema 3. OCHOBBI 2JIEKTPOMArHUTHON TEOPUH CBETA.

Kpamkoe coodepowcanue memvi. YpaBHenuss MakcBemna. BonHoBoe ypaBHeHHE U €ro
peuienue. [InuHa BosHbI, (a3oBeId QpoHT, (a3oBas ckOpocTh. beryime smeKTpoMarHUTHBIC
BosiHbIL. [lnockue Bomubl. daszoBas ckopocTh BoJHBL Cdepuyeckue BOJNHBI. 3aTyXaHUE BOJIH.
[TonepeyHOCTh 3JIEKTPOMArHUTHBIX BOJIH. Bekrtop VYmoBa-IloiiHTuHra. 3akoH COXpaHEHUs
3JIEKTPOMArHuTHOM sHepruu. IHTeHCcuBHOCTH cBeTa. JlaBnenue ceeta. OmnbiThl Jlebenena.

Tema 4. DHepreTuecKre U CBETOBBIE BEIMYMHBI AJIEKTPOMArHUTHBIX BOJIH.

Kpamkoe cooepowcanue memwr. Ilorox wmzmyudeHusi. CrekTpaibHas IJIOTHOCTh MOTOKA
m3nyyeHuss. Cuwia u3IydeHus (Hepreruyeckas). ODHeprerudeckas sSpKocTb. DoTomeTpus.
CseroBoil morok. OceménHocts. Cuna cBera. Spkocts. CBernmocTb. CBSI3b  MEXKIY
HHEPreTUUECKUMHU U CBETOBBIMU BEIMYMHAMMU.

Tema 5. [Tongpuszanus cBera

Kpamkoe cooeporcanue memwi. llonspuszanusi naockod MOHOXPOMATHYECKON BOJIHBI.
OKCIEpUMEHTANIBHBIE CPEACTBA Ui U3MEPEHU nossipu3anuy. CTeneHb NOoIspU3alui YaCTUYHO
noJisipu3oBaHHOro ceera. Bektop-napamerp Ctokca u ero csoiictBa. HopMupoBaHHbIil BEKTOp —
napaMeTp CTOKca HENMOJIIPU30BAaHHOTO U MTOJIHOCTBIO MOJISPU30BAHHOTO CBETOBBIX ITYYKOB.

Tema 6. MoaynmupoBaHHBIC BOJTHBI.

Kpamrxoe cooepoicanue memul. IlpencraBieHus: MOJIUXPOMATHUECKOTO MOJIS: BOJIHOBOM
naker; uHTerpas ®yppe; aHAIUTUYECKUN cHUrHai. ['pynmoBas CKOpPOCTH 3JIEKTPOMArHUTHBIX
BOJIH. IHTEHCUBHOCTh M CIIEKTpaJIbHAs IUIOTHOCTh MOIIHOCTH ONTHYECKHUX BOJIH. BoiHOBBIE
Ny4YKU U BOJHOBbIE TNakeThl. COOTHOLIEHHE MEXIY UIMTEIbHOCTHIO MMITYJIbCA U LIMPUHOMN
CIEKTpa

Tema 7. PacnpocTpaHeHUE ONTUYECKUX BOJIH YE€pE3 TPAHUILY pa3zena ABYyX Cpell.

Kpamrxoe codepocanue memwvr. OTpaxkeHue U MpeJoMIIEHHE CBeTa Ha TpaHMLE pas3jera
JIBYX NUAJIEKTPUKOB. ['paHUYHBIE YCIOBUS. 3aKOHBI T€OMETPUYECKOM ONTHUKH KaK CJe/ICTBHE
BOJIHOBOM npupo/sl cBeta. @opmynsl OpeHens. SIBneHue "nmoTepu MoyIyBOJHbI" IPU OTPAKEHUU
oT 6osee rioTHOM cpenbl. KoadgduimeHT oTpaxeHus! 31eKTPOMAarHUTHOM BOJIHBI OT TPAHUIIBI
paszena B 3aBUCUMOCTM OT YyIjla NaJ€HUsS M COCTOSHUS NoJspu3auuu. 3akoH bprocrepa.
SIBieHME MOJIHOTO BHYTPEHHETO OTPAXKEHUSI.

Tema 8. lnrepdepenuns caera.

Kpamkoe cooeporcanue memor. VHTEpepeHLnss ABYX MOHOXPOMATHYECKHX BOJIH.
Bpemennas u npoctpancTBeHHas korepeHTHocTh. OnbiT FOHra. [upuna uatepdepeHnnoHHoil
nosiockl. UaTepdepomerp Penes. Untepdepenning Ha mIocKonapauieIbHON TJIACTHHE W KIIWHE.



Kombua Helorona. HWutepdepomerpsl Maiikenbcona, KameHa U  uX MOTUPHUKAIHH.
Cynepno3uuuss MHOTUX BOJIH C PaBHBIMU aMIUIMTyAaMu. MHoromydeBas MHTepdepeHuus Ha
IUIOCKOMapauienbHoil  mmactune.  Murtepdepomerp Pabpu-Ilepo. MuTrepdepeHunonnsle
¢GuibTpbl. CTOSIUME CBETOBBIC BOJIHBI.

Tema 9. {udpaxius cera

Kpamrxoe cooepocanue memor. Onpenenenne. Ilpuanun I'roiireHca-Openens. 30HBI
Openensi. Teopust Kupxroga. [Ipubnmxenne @paynrodepa nu @penens. Audpakus Opaynro-
(bepa Ha KpyrioMm oTBepcTUH. bivkHsAs U nanbHAA 30HbI Audpakuuu. AudpaknuonHas JnHa.
Pa3zpemaroniasi crocoOHOCTh Teneckona u  MuKpockoma. Judpakums OpayHrodepa Ha
IOPSAMOYTOJIbBHOM OTBEpCTHM U OeckoHeuHoW mienu. Jludpakums Ha cucTteMe OTBEPCTHUH.
Hudpakumonnas pemerka. Paspemaronas cuna Au(paKMOHHONW PEMIETKH U CTEKJISIHHOU
IIPU3MBL.

Tewma 10. lucniepcus ceTa.

Kpamrxoe cooeporcanue memovl. MUKpocKonuueckass KApTHHA paclipoCTpaHEHUs CBETa B
BeulecTBe. Kilaccuueckas »aieKTpoHHass TEOpUs AMCIEPCHUH. 3aBUCHMOCTH IOKa3aTesel
IPEJOMJICHUSI M TIOIJIOIIEHUS OT 4acToThl. HopmanpHas W aHOManbHas JUCIEPCUS.
JlucniepcuoHHOe paciiblBaHWE BOJHOBBIX makeToB. Ilornomienue cBera. 3akoH byrepa.
MounexynsapHoe paccesHue cBeTa. PaccesHue cBeTa B MEJIKOJUCIEPCHBIX U MYTHBIX Cpelax

Tema 11. OnTuka aHU30TPOIHBIX CPEI.

PacripocTpaneHne CBETOBBIX BOJIH B aHU3OTPONHBIX cpenax. OMHOOCHBIE U IBYXOCHBIE
KPHUCTAJLIBL. JBoliHOE  JIydempesoMIICHUE CBeTa. [TonsipuzauroHHbIC PpUOOPHI,
YETBEPTHBOJIHOBBIE M IIOJIYBOJIHOBBIE IUIACTUHKU. [loHATHME O TIHMpPOTPONHBIX Cpenax.
EcrectBeHHas onrtuyeckass akTUBHOCTb. Caxapomerpusi. AHM30TPOINHUS ONTUYECKUX CBOMCTB,
UHAYyLIMPOBaHHAs MeXaHHuYecKoi nedopmanuer, snextpudeckuM (3pdextsl Ilokkenbca u
Keppa), marautaeiM (3 dext Dapazes) ToIsIMH.

Tema 12. KBaHTOBBIE CBOWCTBA CBETA.

Kpamroe cooeporcanue memoi. 3aKoHBI U3TydeHUs aOCOMIOTHO YepHOTo Tesa. OCHOBHbBIC
XapaKTePUCTUKHU TEIJIOBOTO U3ilydeHus. Mojens abcomoTHo yepHoro Tena. OnbiTel Kupxroda.
@opmyner: Ilnanka, Pames-/xunca, Buna. ®@orosddexr. Omeiter A.I' CroneroBa. Teopus
dororddekra A. DitHmreliHa. DOTOHEIL.

Tewma 13. HenuHeitHbIe ONITUYECKUE SBICHHUS.

Kpamxkoe cooepoicanue memoi. Tlonmspuzamusi cpenbl B TOJE BBICOKOMHTEHCHBHOTO
nazepHoro wusnyudeHus. Cpenpl ¢ KBaJpaTUYHOM HEIMHEHHOCTHIO. ['eHepanus TapMOHUK,
onTtuyeckoe naerektupoBanue. Cpeapl ¢ KyOMUecKoW HeMMHEWHOCThI0. CamMoQoKycHpoBKa
BOJIHOBBIX MTyYKOB. BRIHYX)I€eHHOE KOMOMHAITMOHHOE pacCesiHUE CBETA.

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texymuii KOHTPOJIb MO JUCHUIUIMHE MPOBOAUTCA IyTEM KOHTPOJS IOCEHIaeMOCTH,
IPOBE/IEHUS] KOHTPOJIBHBIX paboT, TECTOB 110 JIEKLIMOHHOMY MaTepUaiy, BHIIOIHEHUS JOMAIIHUX
3aaHui, ¥ pukcupyercs B popmMe KOHTPOJIbHONW TOUKM HE MEHEE OJJTHOTO pa3a B CEMECTP.

Tecmol 0151 meKyuwyeco KOHmMpPOa yCnesaemMoCcmu no OUCYUnJIuHe.

Ne Bormpoc Bapuants! oTBeTa

1 Jlo MakcBenna OnbITHBIM Bri6pats oquH.
MyTéM OBUIH YCTaHOBJICHBI
(baxThI: a) Ilepsslii 1 BTOpOii (hakThI
1. Besxuit Tok (Bkitouast M Tok | 6) Btopoii u ueTBEpThIit
CMELICHHS) TTOPOXKIAET r) Tperuit u ueTBEPTHII
MarHuTHOE MOJIe, n) Bce uernipe dakra
onpenensieMoe 3aKOHOM bro- e) IlepBblii, BTOpOii U TPETUH.
Cagapa.
2. Memnsitoneecs: BO BpEMEHU




MarHMTHOE MO0Jie MOPOKAAET
BHXPEBOE JIEKTPUUECKOE T0JIE
(3aKOH 2JIEKTPOMArHUTHOMN
unaykuun dapanes).

3. DaeKTpUYeCcKue 3apsiibl
CO3/1a0T 3JEKTPUUECKOE T10JIE,
BEJIMYHMHA KOTOPOTO
OIIpeEIsAeTCs 3aKOHOM
Kynona.

4. B npupoe He CYIIECTBYET
MarHUTHBIX 3apSA0B, TOITOMY
CUJIOBBIC JTUHUU MAarHUTHOTO
T0JIS1 3AMKHYTHI.

Ha xakue u3
MePEYHCIICHHBIX (aKTOB 00
3JEKTPUYECTBE U MarHeTu3Me
OMUPAIOTCS ypaBHEHUS
Makcsesia?

OrtBer:

Kaxkoe u3 BbIpakeHM ONKCHIBAET IIOCKYIO
MOHOXPOMaTHYECKYIO BOJIHY?

a)u(r,t) = aCOS[wt-(]E.,?) +(p]
O)u(F,t) = %cos[a)t—(/g.f) +¢]

Ortser:

3JI€KTpOMaFHI/ITHaH BOJIHA I1aacT Ha
rpaHuIly pa3zesa ABYX NPO3pavyHbIX
AUSJICKTPHUKOB C ITOKA3aTCIIAMHA
npesoMyIeHus N1 U Ny, Ipu4éM Ny > Ny.
[Ipu kakux ycioBUsX HE HaOIIOAaeTCs
MPEIOMIIEHHON BOJIHBI?

a) YTou najieHus ¢ paBeH yriy OTPaKeHHs @'
(=),

06) VYron mnaaeHus
npesnoMieHus ¢ ( o>y ).

¢ Oompme yrma

B) Yroua magenus ¢=arcsin (ny Ny)

r) Yron nagerus ¢<arcsin (ny ny)

OrtBer:

Kak uzmenuTtcs ¢a3za BosHbl (110
OTHOIICHMIO K MAIAI0IEeH) MpH OTpaKeHUU
ot Gostee TIOTHO# cpensl: (@+y <ml2)?

(Yron majieHus @, yroi MpeoMICHHS ).

a) He usmenurcs

0) YBenuuuThCs Ha BEJIMUUHY /4
B) YMEHBIIUTCS Ha T

') YBEIUYUTHCS HA BEIUYUHY 27

Ortser:
Onpenenuts HOJIIPU3ALIUIO iockon | a) JInneitnas nonspusanus o ocu OX
3JIEKTPOMArHUTHON BOJIHBI | 0) JIuHeliHas nonspuszanus noj yriaom 45
= o = a-i(et-ke+rld) | To q-i(et-ke+37/4 rpagycoB K ocu OX
E(F,t) =iae "9 4 ja g @er¥/® | TPaRY
B) Kpyrosas nonsipuzanus
r) JIuneitnas nonspuzanus no ocu Oy
Ortser:

Kakue ontuueckue 31neMeHThl (TpruOophI)
HE00X0/AMMO UMETh, YTOOBI OTIMYHUTH
"IMy40K" €CTeCTBEHHOTO
HEMNOJIIPU30BAaHHOI0) CBETA OT LIMPKYIISIPHO
HOJISIPU30BAHHOTO.

Bribepure oauH OTBET:

a) J/IBa MMHEWHBIX MOJSIPU3aTOpa (aHATU3ATOP
U TIOJISIPU3aTOP)

0) Ananu3zaTop U (pa3oByIO MJIACTUHKY - A.

B) AHanu3atop u Ga3oBYyIO MIIACTHHKY - A/4.
r) JIBe pa30BBIX IUIACTUHKU: Ha A/4 1 Ha A.




OrtBerT:

7 | Yron bprocrepa — 3To: (BBIOpaTh OJIUH a) Yrol MEXIy TMaJalolMM Ha TPaHUILY
OTBET) pa3zena JAByX cpel JydOM M HOPMAlbi0 B
TOUKE MajJieHUs JIyya
0) yrom MexIy MagaloluM Ha TPaHUILY
paszena IByX Cpell Jy4yOoM M MPeIoMIEHHBIM
JTy4OM
B) TakoW yroyl maJiecHus jgy4a, MpU KOTOPOM
OTpaXEHHBIN JIyd U NPETOMIIEHHBIN B3aUMHO
OpPTOTOHAJILHBI.
Ortser:
8 | JIBosIKOBBINIYKJIasi TOHKAs JIMH3a HAXOIUTCS a) 4 metpa
B Bo3ayxe. E€ cBerocuna 4 guontpuu. 0) 0,4 meTpa
Yemy paBHO (OKYCHOE paccTosiHuE? B) 25 CaHTUMETPOB
r) 40 caHTUMETPOB
OrtgerT:
9 | ®okycHOoe paccTOsSHUE TOHKOW IUH3BI (B a) 20 cm
Bo3ayxe) 10cm. Ha kakom paccrossHuU OT 6) 10 cMm
LEHTpa JHH3bl OyneT u300pakeHue, eciu B) 15¢cm
IIpeIMET pacrojokeH Ha paccTosHuu 20 cm r) Scm
JieBee nepeaHei pokaabHOM MI0CKOCTH?
Ortger:
10 | Chopmymupyiite HE00X0UMOEe u | a) Jlu"eitHas moJApU3aLMs
JOCTaTOYHOE  ycioBue  uHTepdepeHuuu | 6) OauHaKoBbIEC MONEPEUHbIE pa3Mephl
JIBYX CBETOBBIX ITyYKOB? CBETOBBIX ITY4YKOB
B) O1MHaKOBbIE HHTEHCUBHOCTH
r) [locTosiHCTBO pasHOCTH (Da3 B TEUCHHUU
BPEMEHH PErUCTpalMy HHTEP(EPEHITUOHHOM
KapTHHBI
OtBer:
11 | Kak W3MEHUThCA  pacCTOSHUE  MEXIY a) yBenuuutcsi B 1.5 paza
COCEIHUMH MaKCUMyMaMH HHTEHCHBHOCTHU 0) yBenuuutcsa B 4 paza
B UHTEP(EepPEHITMOHHOM KapTHHE, B) YMEHBILIUTCS B 2 pa3za
noysyueHHo 1o cxeme [IOnra, eciou r) yBenu4urTcsa B 2 pasa
paccTosiHue @ /10 JKpaHa YBEIUYUTh B 2
paza?
>
Lix.0)
i
L z
o
Ortser:
12 | Uemy paBHa pa3HOCTb (a3 & MEXIy ABYMsI a) 0=A/\L
KOT€pPEHTHBIMU BOJHOBBIMU ITyYKaMH, €CITU 6) =2A/L
Pa3sHOCTh XO/1a MEXK/y HUMH paBHa A? B) 9=2mA/A
r) 6=nA/2\
OtgerT:
13 | Yemy paBHa pa3HOCTb Pa3 & MeXAy ABYMs a) &= 47nd cos@’

COCCIAHUMHU KOTCpPCHTHBIMU BOJIHOBBIMH

A




MMy4YKaMH, OTE)améHHLIMI/I oT 6) 5= 4znd cos®’ -
MJI0CKOTapaIeIbHOM TTACTUHKH,
HaXOMAIICHCS B BO3AyXe, TONMMHON d u B) 5= 47nd cos @
moKasaresiem rnpenomiienus N=1,5? )
(60 u O'- yribl mageHUsT U MPEIOMIICHHS ) 5 2znd cos &’ _”
My4yKa Jy4eil) A

OtBer:

14 | Kakoe ¢usuveckoe SBICHUE IOJIOKEHO B | a) ABYXJydeBas HHTep(epeHIHs
OCHOBY paboTel umHTEepdepomeTpa Dabpu- | 0) moiaspu3aius BOJIH
ITepo? B) MHOTOJTy4eBasi HHTep(epeHIIHs

I') SIBJIEHUE IUCIIEPCUU
OtBer:

15 Jns nabmonenus konen Hetotona [Ipu KaKoM 3HAYCHUU napamerpa
HCIOJIB3YIOT TUIOCKO-BBITYKITYIO uHTepdepeHIn J B ueHrpe Oyner
chepuyuecKyro JMH3Y C OOJIBIIUM PagiycoM | HaOIIOJaThCs CBETIIOE MATHO?

KPUBH3HBI R ¥ CTEKIITHHYIO TUIACTHHKY C a) ]=0
IIJIOCKOH MOBEPXHOCTHIO. . 0) j=1
'.‘o B) j=1/2
:‘H r) J =3/2
| . =
nuksa R = r; R A =2
603X ()
4
cmekso e
[TonoxxeHne MaKCHMyMOB U MUHUMYMOB
WHTEHCUBHOCTH OIpeAeIsieTcs 1o hopMyIie
A Konbiia HeroTona
2h+—=jA
5T
OrtBet:

16 Ha nytu pacnpoctpaneHus miocKou a) 10m
BOJIHBI (JTMHA BOJHBI A= 0,5 MKM) 6) 20m
YCTaHOBJIEH HEMPO3PAaYHbIN SKPaH C B) 40m
KpPYTJIBIM OTBEPCTUEM pajuyca S5 MM. r) 50m
Ha xakom paccTosiHuM OT 3KpaHa n) 100 m
WHTEHCUBHOCTDH CBETA HA OCH IydYKa OyneT
MaKCUMaIbHOM?

Otger: 1)

17 .
st Habmronenust 1 pakImOHHON Kak pacmioIOKUTh HWCTOYHUK,
KapTUHBI HA IIYTH CBETOBOM BOJHBI Ha TUGPAKIMOHHBI  J2KpaH M JKpaH  JUIs
pacctositHuu L3 OT MCTOYHUKA HaOJII0ICHNS, YTOOBI MOJYyYUTh
pacmojararoT HEmpo3paydHbIil 9KpaH ¢ nudpakionnyo kaptuny dpaynrodepa?
KpyribiM oTBepctieM auamerpom d. lanee, | a) Li=Lp
Ha paccTtostHuU Ly ot audpakimonHoro 06) Li=d, Lp»3d
OTBEPCTHUS PACHojIararoT dKpaH IS B) Li»d, Lo»d
HaOmoieHus: TUPPaKIIMOHHONW KapTHUHBIL. r) L;>d, L,=10d

OTtBeT:




18

Ha skpan, B koTopoMm Beipe3anbl N
OJIMHAKOBBIX U PETYJISIPHO PACTIONOKEHHBIX
OTBepCTHi, maaaet miockas BonHa (N >>1).
JudpakimonHas KapTHHa HaOII01aeTCs B
(hokanmpHOM TIOCKOCTH JTUH3BL. Kak
W3MEHHUTCS WHTCHCHBHOCTH CBETA B
MakcUMyMax AU(PPaKIHOHHON KapTUHBI,
€CITH KOJIMYECTBO OTBEPCTUH YBEITUYUTH B 2
paza?

a) B2paza
6) B4 paza
B) B N? pas
r) B2N pa3
n) B 16 pa3

Otser:
19 | SIBneHME MOJIEKYJISIPHOTO PACCESTHHS (BBIOpATH OJIMH OTBET)
oTpeseNsieT rofy0oil BET JHEBHOTO a) ~1/A
0e300maynoro Heba. KakoBa 3aBUCUMOCTh 6) ~1/2x
KOd(QQHIIMCHTA MOIICKY/IS[PHOTO PACCESHUS | g) ~1/)2
OT JUIMHBI BOJIHBI COJTHEYHOT'O U3TyUYCHHUS? r) ~1n*
HNHTeHcuBHOCTH MOJICKYIIPHOTO | 1y 1 K
paccestHus MPONOPIHOHATIbHA:
Orser:
20 a) JJIMHA BOJIHBI CBETOBOTO ITyYKa
[Tpu mpoX0’KJeHNN CBETa Yepe3 BEmEeCTBO, | 0) WHTCHCUBHOCTh Ha OCH JIMHEHHO
MOMEIIEHHOE B MAarHUTHOE TIOJIE, MOJIIPU30BAHHOTO My4YKa
Habmonaetcs addext Dapanest. B)  MPOUCXOJUT  IOBOPOT  TUIOCKOCTH
B u4ém oH nposBisieTcs, Kakue HOJIIpU3ALUU JIMHENHO-TI0JIAPU30BaHHOU
XapaKTePUCTUKU CBETOBON BOJIHBI BOJIHBI
U3MEHSIOTCS? r) JIMHEWHO-TIOJIIPU30BaHHAasl  BOJIHA
CTAaHOBUTCS AJLTUNTHYECKH MOJIIPU30BAHHOM
OtBer:
21 | Kak HazpiBaroT 3¢ (dekrt, mpu KOTOpOM a) >¢dexr Ilokkenbca
M30TPOIHBIE BEUIECTBA, COCTOSIINE U3 6) sddext Dapanes
AQHU3O0TPOITHBIX MOJIEKYJI, TIPUOOPETAIOT B) a¢dext Keppa
CBOMCTBA aHU30TPOINUH ? r) a¢pdext Aparo
OtBer:
22 | Ilpu pactipocTpaneHuu B atMmocepe a) TOIepeYHbIi pa3Mep ImydKa

MOIIHOTO JIa3€PHOT0 U3ITy4ECHHUS
HaOIroAaeTcs sBJIeHHE caMO(OKYCUPOBKHU
JIA3€pHOTO ITy4Ka.

Kakas u3 xapakTepucTUK J1a3epHOro Mmy4yKa
OIIpEAEISAET ITO sIBJICHUE?

0) JATMHA BOJHBI Ja3€PHOTO U3IYUESHUS
B) TOJIIPHU3ALHS JIA3€PHOTO N3ITYdIEHHS
I) IUIOTHOCTh MOIIHOCTH B HOINEPEYHOM

ceuennu myuka (1 > 1)

Ortser:

TeKYH_IaH arrecralusa 1o HPAKTHYCCKUM 3aHATUSAM BKIIHOYACT BBIIIOJIHCHUEC JOMANIHHUX
SaﬂaHI/II\/II 10 BCEM TE€MaM 3aHSITHUH U BEITIOJIHCHHE KOHTPOJIBHOI'O 3a1aHUA.

Tekymas

arrecTanus 1O JabopaTopHBIM  paboTam

BKJIIO4YacT YCTHBIﬁ orpocC

oOydarolierocsi, BBIMOJIHEHHE WM BCeX JIaOOpaTOpHBIX pabOT U MPEACTaBIEHUE IO HUM
NUCbMEHHBIX OTYETOB. OTUET MO J1abopaToOpHO paboTe JOJKEH COJepXKaTh PYKONHCHOE WITH
MEeYaTHOE M3JI0KEHHE 1IeTTH pabOThl, OCHOBHBIX 3TANOB U IPUEMOB €€ JOCTHKEHHUSI, ITOJTyUEeHHBIX
TEOPETUYECKUX W DKCIEPUMEHTAIbHBIX PpE3YJIbTATOB, OLEHKY HMX JOCTOBEPHOCTH, aHaIMU3
PE3yJIbTaTOB U BHIBOJIBI.




10. Ilopsiok NpoBeJeHUsI U KPUTEPUH OLleHUBAHUS NMPOMEKYTOYHON aTTeCTALUM.

DK3aME€H B YETBEPTOM

BOIIPOCHI 9K3aMEHAIIMOHHOTO OWJIeTa Jal0TCsl B pa3BEPHYTOM BHUJIE.
OIpeensoTCs
«HE YJOBJIETBOPUTEIILHO».

Pe3ynbTaTel
«YIOBJIETBOPUTEIHLHOY,

OK3aMCHa

CeMecTpe TPOBOAUTCA B YCTHOW (opme 1o Owuseram.
[TponomxurenbHOCTh K3aMeHa 1,5 yaca.

[IpomexyTouHas arrectauus MO JUCUUIUIMHE TPOBOJUTCS IO TEOPETUYECKOMY
Mmatepuany. K sk3aMeHy JOMyCKaroTCS TOJBKO CTYAEHTBI, YCIELIHO IPOLIEAIINE TEKYIIUe
aTTecTalliy MO MPAKTUYECKUM 3aHATHIM U Ja00paTOPHBIM paboTaMm.

Kaxnplii SKk3aMEeHAaIIMOHHBIA OWJIET COCTOMT W3 JBYX BOIIPOCOB IO JIBYM TeMam
JUCHUIIIMHBL. Bompockl B 3k3ameHanonHoM Ousete mposepsitor MOIIK 1.1, MOIIK-1.2,
NOIIK 1.3. Yposenb chopmupoBannoct MOIIK 2.1 u UIIK 3.1 omenuBaercst B mporecce
3alUThl OTYETOB IO JabopaTopHbIM paboTam, Kak (OpMbI TeKyllero KoHTposisi. OTBEThl Ha

OLICHKAMHU
B coorBerctBUM ¢ (OpMHpPYEMBIMU

«OTJIMYHO»,

«XOpomo»,

komrereHnmsiMu OINK-1, OIIK-2, T1K-3 u pe3ynbraramu ocBoeHus muciuiuinasl MOIIK 1.1,
NOIIK 1.2, UOIIK 1.3, MOIIK 2.1, UIIK 3.1 pazpaboTanbl KpUTEPUH OLIEHOK.

Komnerenuus Huaukarop Kpurtepnu oneHnBanus pe3yibTaToB 00y4eHHs
KOMIIeTeHINH
He ynosnerso- VY nosnerBopu- Xoporo Orsmato
PHUTEIBHO TEIBHO

OIIK-1. HOIIK -1.1. Orpannuennsie | OOwue, He CdopmupoBan- CdopmupoBan-
Criocobex IIpumenser UIu CTPYKTYpHUpOBa | HBIE, HO HBIE CUCTeMaTH-
MPE/ICTaBUTh OCHOBHBIE (parmMeHTapHBIC | HHBIC 3HAHUS cozieprKaniye 3UpOBaHHBIC
a/IeKBaTHYIO TIOJIOXKEHHS, 3HAHMSA 3aKOHOB | 3aKOHOB OTZAEIbHBIC 3HAHMS OCHOBHBIX
COBPEMEHHOMY 3aKOHBI, METOIBI OIITHKH, c1a00 OIITHKH; B mpoOessl 3HaHUST | 3aKOHOB ONTHKHY;
YPOBHIO 3HaHUH €CTECTBEHHOHAyY | C(OPMHUPOBAHH | IIETIOM YCIICIIHO | OCHOBHBIX copMHUpPOBaHHEIE
Hay4HYIO HBIX U bI€ HaBBIKU H TIPUMEHSIEMBIC 3aKOHOB ONTHKH; | HAaBBIKH U
KapTUHY MUpa Ha | MaTeMaTHYeCcKuX | yMEHHUS IpHU HaBBIKU U yCIENHO YMEHHUS; UX
OCHOBE 3HaHUS JUCLUIUINH. BBINOJIHCHUH YMEHHUs HIpUMEHsIEMBbIe yCTIeIIHas
OCHOBHBIX HOIIK -1.2. 71a00paTOPHBIX JIEMOHCTPUPYEM | HaBBIKU M yMEHUSI | aKTyalu3alus
MOJIOXKEHHUH, Hcnons3yer pabot u BI€ TIPH HpOSIBIIIEMBIE IPY BBIITOJTHEHUN
3aKOHOB U €CTECTBEHHO- peleHnHy 3a1a49 | BBITOJHEHUU TP BBIIIOJTHEHUH | J1a0OpaTOPHBIX
METOZOB HayYHbIE 3HAHUSA IO OTITHKE, 71a00paTOpHBIX | 1abOPaTOPHBIX pabot u
€CTECTBEHHBIX JUISL aJIeKBAaTHOTO, pabor n paloT ¥ pemeHnn | TPaKTUIECKUX
HayK " Ka4eCTBEHHOTO pemeHnu MIPAaKTHYECKNX 3aJJaHui 1o
MaTeMaTHKH. 00BSICHEHUS MIPAaKTHYECKNX 3aj1a4 110 ONTHKE. | JAUCHUILIMHE.

Ha0moaaeMoi 3aja4 1o

KapTHUHBI MUpa OIITHKE.

HOIIK -1.3.

JemoHcTpupyet

MIPaKTHYECKHe

HaBBIKH

MOJTyYEeHHUS

KOJINYECTBEHHBIX

XapaKTEePUCTUK

HaO0JIrOJaeMBIX

00BEKTOB

TIPUPOJIBL.




OIIK-2. HOIIK -2.1. He umeer Nmeer obmiee Jomyckaet HNwmeet nomHOE
Cnocoben Hmeer MPECTaBJICHUS MIPEICTABICHUE | OTHEIbHBIE MIPEJCTABICHUE O
BBISABIIAT npeacTaBiaeHue oo | 06 0 COBPEMEHHOM | HETOYHOCTH B COBPEMEHHOM CO-
€CTECTBEHHOHAYY | MCTOPHYECKOM U HUCTOPUYIECKOM COCTOSIHUH (OpMyIHPOBKE U | CTOSHHWM OITHKH,
HYIO CyHIIHOCTb COBPEMEHHOM U COBPEMEHHOM | ONTHKH, KaK OIHCaHHUU KaK HayKH.
npooiiem, COCTOSIHUU COCTOSIHUU HayKH, U OCHOBHBIX 3HaeT OCHOBHBIE
BO3HUKAIOIIUX B | oOnactu OITHKH, KaK BO3MOKHOCTH 3aKOHOB ONTUKHU, | 3aKOHBI OITUKH,
xoze npogeccuo- | npodecCHOHANbH | HAayku, U HCIOJNb30BaHUN | yMeeT ymeeT
HaJIbHOU Ol esITebHOCTU. | BO3MOXKHOCTH e€ TOCTIDKEHUHM | Mcronb30BaTh UCIIOJIb30BaTh
JIeSITeTIBHOCTH, 1 UCTIONB30BaHUM | B cBOEil COOTBETCTBYIOIIN | (pusnko-
IIPUMEHATH e€ noctmwkeHnid | npodeccronans | i pusnko- MaTeMaTU4ECKUN
COOTBETCTBYIOILU B CBOEH HOH MaTeMaTHYECKHI anmnapar AJis ux
it pu3mKo- npodeCcCHoHaNb | AEATEIFHOCTH. ammapar JJIs uxX (hopmanmzau u
MaTeMaTHYECKUN HO1 YactuuaHo 3HaeT | popManm3anuu v | aHanmsa.
amnmapar AJs ux JIESITETIBHOCTH. METOJUKH aHamusa. Bnaneer
(hopmanmzammy, He ymeer SKCHEPUMEH- 3HaeT METOIUKH METOJUKAMH
aHamu3a u aHAIIM3UPOBATh | TaIbHBIX SKCHEPUMEHTANBH | SKCIIEPUMEHTAJIbH
HMPUHATHS YCIIOBUS U HCCIIeIOBaHUN BIX U3MEpEHHUH BIX U3MEpEHHUH
pelneHus BO3MOKHOCTH OCHOBHBIX XapaKTepUCTHK XapaKTepUCTUK
MIPUMEHEHUS ONITHYECKUX CBETOBBIX CBETOBBIX
ONTHYECKUX ABJICHUHN U MOTOKOB.. MIOTOKOB.
METOIOB IJI UX | 3aKOHOB Mosxer I'pamotHO
pelIEeHHUS. TEOMETPUYECKO | MOIB30BATHCS MPEICTABISAET
i 1 GU3UIECKOH | M3MEPHUTENBHBIM MOJTyYEHHBIE
OITHUKHU.. 000pyZIOBaHHEM. | SKCIEPUMEHTAIbH
Homyckaet bI€ PE3yNbTaThI,
HETOYHOCTHU B MIPOBOJIUT UX
MIpeICTaBICHUN aHamu3 1
HOJY4YEeHHBIX ¢dbopmynupyer
SKCIEPUMEHTANbH | BBIBOJBI.
BIX pEe3yJIbTATOB.
IIK-3 Crocoben HUIIK 3.1 He nmeer Hmeer oOmree Homyckaet HmeeT nmomnHoe
¢opmynuposats | Mcmons3yer MPECTaBICHUS MPEJCTAaBICHUE | OTACIbHBIE MPEICTaBICHUE O
MaremMaTtuieckue | (hyHIaMeHTallb- 00 0 COBPEMEHHOM | HETOYHOCTH B COBPEMEHHOM CO-
MoJenu HBIE 3HAHUS O HUCTOPUYIECKOM COCTOSIHUU (OpMYyIHPOBKE W | CTOSHHWM ONTHKH,
MpPOLECCOB U ¢busnyecKoit U COBPEMEHHOM | ONTHKH, KaK OINUCAaHHUU KaK HayKH.
SIBIICHUH, IPUPOJE U COCTOSIHUU HAyKH, U OCHOBHBIX 3HaeT OCHOBHBIE
MPOUCXOJIINX B | (PU3HUECKUX OIITHKH, KaK BO3MOXHOCTH 3aKOHOB ONTHKH, | 3aKOHBI OITHKH,
PanMO3IEKTPOHH | SIBICHHUAX HayKH, U UCTIOJIB30BAaHUM | ymeeT ymeer
BIX CUCTEMax U MIPOUCXOIAMNX B | BO3ZMOXKHOCTH e€ TOCTIDKEHUH | MCIonb30BaTh HCIIONIb30BaTh
Ha UX OCHOBE JJIeMEeHTax U UCTIONB30BaHUM | B cBOEit COOTBETCTBYIOIIN | (pusnko-
IIPOBOJUTH o0BbeKTax e€ noctmwkenuid | npodeccronans | i pusnko- MaTeMaTUYECKUN
KOMIBIOTEPHOE PaAMO3IEKTPOHH | B CBOEH HOM MaTeMaTUYeCKUl | ammapat i ux
MOJIEIUPOBAHUE | BIX CHCTEM U npodeccroHaNb | AEATEIBHOCTH anmapar A (dopmanmzanyu u
U ONTHMHU3aLUI0. | KOMILIEKCaxX HOM JESTEIbHOCTU OLIEHK!U aHanmusa.
HMPUHATHS JIeSITEIbHOCTH IIPH CO3JIaHUH apaMeTpoB Ymeer
peleHus IPU CO3JaHUU YCTPOMCTB ONTUYECKUX OIpENIENNUTh
YCTPOWICTB MUKPOJIEKTPOH | JJIEMEHTOB. rapaMeTpsl
MHUKPORJICKTPOH | HKH. Moxet ONITHYECKOTO
VKU MOJIb30BAThCS npudopa
U3MEPUTETHHBIM HE00XO0IUMOT0
ONITHYECKUMHU JUTS U3MEPEHUH 1
pubopaMu aJs KOHTPOJISA
KOHTPOJIS KadyecTBa
YCTPOMCTB YCTPONCTB
MUKPOIEKTPOHH | MHKPO3IEKTPO-
KU HUKUI




11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHHue

a) DNEKTPOHHBI YYEOHBIH KypC MO JUCHHMIUIMHE B JJICKTPOHHOM YHHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=2394

0) OrieHOUHBIE MaTepHalibl TEKYHIEr0 KOHTPOJIS M MPOMEKYTOYHOW aTTECTAllUU I10
JTUCLUTLIINHE.

Koumponvnvie sonpocawi:

1. Yro uzyuaer onrtuka?

2. 3aKOHBI TEOMETPUUYECKON ONTHKH.
3. Maremarudeckasi MOJICNIb 3aKOHOB OTPKEHUS U MPEITOMIICHHSI.
4. SlBneHue MOJIHOTO BHYTPEHHETO OTPAKEHUSI.
5. JIMH3BI ¥ UX XapaKTEPUCTUKHU.
6
7
8
9

Kaxk mocTpounTs n300paskeHre 0CEBOM U BHEOCEBOM TOUECK MpeaMeTa TOHKOH JIMH30#?
VYpaBHenus Maxkcsesia.
BonnoBoe ypaBHeHMe.
[Inockre BOIHBI.
10. Cepuueckue BOJTHBI.
11. Yro nHa3piBaeTcsi BOTHOBBIM (hpoHTOM? Da30BOi MOBEPXHOCTHIO?
12. ®a3oBast CKOPOCTH BOJIHEI.
13. [TorepeyHOCTh 3AEKTPOMATrHUTHBIX BOJH.
14. Bekrop IloiiHTHHTA.
15. IHTEeHCUBHOCTD 3JE€KTPOMArHUTHOM BOJIHBI.
16. JlaBineHue cBera.
17. KBa3uMOHOXpOMaTHYECKHE BOJIHBI U UX MOJIEIH.
18. UtTo mpoMCXOOUT CO CBETOBBIM HMITYJIbCOM IPH €ro paclpoCTpaHEHHH B
JTUCTieprupyromiei cpene?
19. Kak onpezensieTcs rpyImmnoBasi CKOpOCTh BOTHOBOTO MakeTa?
20. osicauTh (pusnyeckuii cMpica Gpopmya PpeHens MpH pacIpOCTPAHEHUH BOJIHBI Yepes
TpaHUIly pa3felna ABYyX MPO3pavyHbIX CPel.
21. SIBnenue "MOTEpPH MOIYBOIHBI" IPU OTPAKEHUH OT ONITHYECKU O0JIee TIOTHOW CPEebl.
22. 3axoH bprocrepa u ero pu3nyeckuii CMbICI.
23. SIBrieHuE MOTHOTO BHYTPEHHETO OTPAXKCHHUS.
24. B yeMm 3akitoyaercs siBleHue UHTephepeHunu?
25. Kakwuie BOJTHBI Ha3bIBAIOT KOT€PEHTHBIMU?
26. Yto Takoe JUIMHA KOTEPEHTHOCTH U BpPeMs KOTepEHTHOCTU?
27. B 4eM 3aKJII09aeTcs METOJ JISIICHHUS BOJTHOBOTO (hpoHTA?
28. Yto Takoe onTHyeckas pasHOCTb Xxoa?
29. Kaxk cBs13aHBI ONITUYECKAs Pa3HOCTh XO/a U Pa3HOCTh (a3 JIBYX BOJIH?
30. Uemy noimkHa OBITH paBHA ONTHUYECKAs! Pa3HOCTh XOAa, YTOOBI JIB€ KOI'€PEHTHBIE BOJIHBI
MIPU B3aMMOJICHCTBUH YCUITUBAIN/OCIA0SIIN APYT apyra?
31. YUro Takoe mupuHa nHTepdepeHInoHHON nojockl? OT yero oHa 3aBUCUT?
32. B 1eM 3aKIr09aeTcss METOT ICTICHHS aMILTUTY/T?
33. IIpu kakux yciaoBUSAX HAOJIOAAIOTCS IMOJIOCHI PABHOM TONIIUHBI, @ MPU KaKUX IOJIOCHI
PaBHOTO HAKJIOHA?
34. KakoBo Ha3zHaueHue uHTephepomerpa?
35. B vem 3akirovaeTcst IpHHIIAIT ASHCTBHS HHTepdepomeTpa Pantes / Maiikenscona?
36. B kakom mnpubope peanusyercs MHoroiydeBas wuHTepdepeHuus? B uem ero
MPUHITUITAATIFHOE OTINYHE OT BHIIICTIEPEUNCICHHBIX HHTEephepoMeTpoB Panest u Maiikenbcona?
37.B uem cocTouT wuaes HHTEP(HEPOMETPUUECKOTO CIOCOOa ONpEeNeNeHUs] PaCcCTOSHUS
MEXy TOUYCYHBIMU HCTOYHUKAMHU B ombITe KOHTa?
38. Uem orimuaroTcst MHTEp(GEpEeHIMOHHBIE KapTUHBI, MOJyYE€HHBIE MPH OCBELICHUH ABYX
TOUYEYHBIX OTBEPCTHI KPACHBIM U 3€JIEHBIM CBETOM?
39. Kak u3MeHMTCS IIMpHUHA HHTEPPEPEHIIMOHHBIX IOJOC C YBEJIWYEHUEM PACCTOSHHS


https://moodle.tsu.ru/course/view.php?id=2394

MEXy IBYMSI TOUEUHBIMHU OTBEPCTUSIMU?
40. B yeM coCTOUT METOJ ICJICHUS aMIUTATY I PYU HHTEpPEPEHITUN Ha KIuHE?

41. MoxHO M ONPEACIINTh NPEJOMISIIOIIAN  YroJl KJIMHA [0 [apameTrpam
uHTEephEPEHITMOHHOM KapTUHBI?
42. Yem OTJIMYAIOTCSA nHTEp(EepEHITMOHHBIC KApTHUHBI, MOJTyYCHHBIC Ha

IJIOCKONApaJUIeTbHON MIACTUHKE B OTPAXKEHHOM U IIPOXOJSIIEM cBeTe?

43. Kak o cmemnieHno nHTepepeHIIMOHHBIX T0JI0C B HHTephepomerpe Penes onpenenuTs
MoKa3areib NperoMiIeHus?

44. ]JlaiiTe onpeaencHUe sIBICHUIO TUPPAKIIUU JIEKTPOMATHUTHBIX BOJH.

45. Chopmynupyiite npuniun [ roiireaca-dOpenerns.

46. Kak mpuMeHUTHh MeTo 30H DpeHens K aHaIu3y pacnpeleicHUsT HHTCHCUBHOCTH CBETa
Ha dKpaHe?

47. Kak BIIMAET pPACCTOSHUE MEXKJIy HWCTOYHHKOM CBETa M KPYIJILIM OTBEPCTHEM Ha
pacrpezieieHue THTEHCUBHOCTH Ha SKpaHe?

48. Ot 4ero 3aBUCHUT paauyc NepBoii 30HbI OpeHens?

49. OnuimrTe TPUHIUI ACHCTBUS 30HHOMN TUIACTUHKH.

50. O0bsacHUTE paciipeielieHue MHTEHCUBHOCTH CBETa Ha SKpaHe Npu AU(paKIUy Ha MIEIH.

51. Kak BiMsieT paccTOsiHME MeEXAy HCTOYHHMKOM CBeTa M IIETbI0 Ha paclpeleieHHe
WHTEHCUBHOCTHU Ha HYKpaHe?

52. Kak BIHfAE€T KOJMYECTBO OJMHAKOBBIX XAOTHYHO PACIONOXKEHHBIX IIEle B
HEIPO3PAaYHOM IKPAHE HA PACIPEICIICHHEe HHTEHCUBHOCTH B JU(PPAKIIMOHHONW KapTUHE ?

53. YcnoBue MakcCUMyMa U MUHUMYMa AU(PPAKIUK Ha IIETH.

54. Yrto npencrapiser cobor qudpakiimonHas pemerka?

55. B uem coctouT oriauuMe AU(PAKIMOHHBIX KapTHH, IMOJYYEHHBIX TNPU OCBEIICHUU
TU(GPAKITUOHHON PEeMIETKH MOHOXPOMATHICCKUM M O€JIBIM CBETOM?

56. Uewm ormpenenseTcs pa3peniarias CiocoOHOCTh TU(PPaKIIMOHHON PetETKN?

57.3a cu€T 4Yero MpOMCXOIUT PAa3jOKEHHE CBETA B CHEKTP NPU MPOXOXKICHHH Uepe3
CTEKJISTHHYIO TPU3MY?

58. Uro Takoe HOpMalIbHAs M AaHOMAJIbHAS TUCTIEPCHUS?

59. B uem 3akiro4aroTcs SBJICHUS MOTJIOUICHHs / paccestHusl / ociiabieHus cBera’?

60. Chopmynupyiite 3akoHa byrepa n nosicHUTE ero PU3NUECKUil CMBICI.

61. OOBsicHUTE SIBICHUE ABOWHOTO JIyUelPEIOMIICHHUS CBETA.

62. Uto Takoe ecTeCTBEHHAs ONTHYECKAas aKTUBHOCTh BelecTBa?

63. Kakum 00pazoM MOXHO €O37aTh MCKYCCTBEHHYIO aHHU3O0TPOMHIO ONTHYECKUX CBONCTB
MaTepuanoB?

64.3a cuér Yero MPOMCXOMUT BpAIEHUE TUIOCKOCTU TMONSAPU3AUU DIEKTPOMArHUTHON
BOJIHBI TIPU PACIIPOCTPAHECHHUH B cpejie?

65. OT yero 3aBUCHUT YTroJl BpaIleHHUs TIOCKOCTH MOJISPU3aAIUuu?

66. Kakne siBneHUs B cpele HAOMIOMAIOTCS TPU PACIPOCTPAHCHHH MOIIHOTO JIA3ePHOTO
U3ITy4eHus?

Ilpumepvl 3a0au Onsa meKkywjeco KOHMPOJSL U NPOMENCYMOUHOU ammecmayuy no

oucyuniume.

1. Onpenenure paauyc KpUBHU3HBI BBIMYKJIOrO c(heprUuecKoro 3epkajia, eciu IpH
pacCTOSHUU MEXAY U300paxeHueM 1 Gokycom 2 cM yBenuuenue pasao —0,1.
2. CummeTpudHasi JTBOSKOBBINMYKJIAass TOHKas JuH3a (cTtekino n=1,5) ¢ pagmycom

KPUBHU3HBI TPEIOMIISIONINX cepudeckux mopepxHoctei 20 cm morpyxena B Boay (nl=1,33).
Ha HeKkoTOpoM paccTOSHHHM OT IEHTpa JMH3BI, B IUIOCKOCTH TEPIEHIUKYISIPHON ONMTHYECKOH
OCH JIMH3bI, pacroyiokeH mnpeaMeT. OMpenenuTh IMOJ0KEHHE MpeaMeTa U HU300paKeHHs,
OTHOCHUTEIIBHO LIEHTPA JINH3bI, €CJIM MONEPEUYHOE YBeIndeHue paBHo (,8.

3. Onpenenure ONTHYECKYIO CHIIy PAacCEUBAIOIIEH JMH3BI, €CIM MPH PACCTOSHUU
MeX Ty m300paskeHrneM U 3aaHuM (pokycom 30 cM morepedHoe yBenudeHue pasao -0,63.



4, Ha cronbe BbicOTOI 4 M BHCHUT JlamIia, cuia cBeta kotopoit 40 k. Omnpenenure,
Kakol CBETOBOM NOTOK TMajgaeT Ha auck paauycoMm 0,4 M, pacmoJIOKEHHBIM Ha 3emile Ha
paccTOSHUU 2 M OT OCHOBAHHsI CTOJI0A.

5. ITydok ecTecTBEHHOro cBeTa MajaeT Ha CUCTEMY M3 MOJsIpH3aTopa u
aHaM3aTopa, YCTAaHOBJICHHBIX TaKUM 00pa3oM, YTO MHTEHCHBHOCTH CBETA, MPOLIEIIECTO Yepe3
CUCTEMY, MakCHMaibHa. Mexay NOJAPU3aLUOHHBIMU DJIEMEHTAMHU IIOCTABWIM HUKOIb,
IUIOCKOCTh IPOIYCKaHHWsI KOTOporo oOpa3yer yroa 45° ¢ IUIOCKOCTBIO MPOIMYCKaHUS
noysipusaropa. Onpeznennute BO CKOJBKO pa3 yMEHbBIINIACh MHTEHCUBHOCTb W3JIY4YCHHS, €CIU
KO3 PHUIMEHT MPONyCKaHUs MOIAPU3AMOHHBIX 1eMeHTOB 0,8.

6. [1mockonosapru30BaHHbIA CBET € JUIMHOM BOJIHBI B Bakyyme 400 HM majgaer mo
HOpMaJIM Ha KBapLEBYIO IUIACTUHKY TOJILIMHOW He Oosiee 1,8 MM, BBIpE3aHHYIO NapajuIeIbHO
ontuyeckoil ocu. OnpenenuTe MaKCUMaJIbHYIO TOJIIMHY IUIACTUHKYU, YTOObI OHa paboTana Kak
YEeTBEPTHBOJIHOBASI, €CIIM TIOKA3aTeNMd NPEIOMICHHS OOBIKHOBEHHOTO W HEOOBIKHOBEHHOTO
Jy4eil, COOTBETCTBEHHO, paBHbI 1,568 1 1,558.

1. IIpu ocsemenun 3epkan OpeHesst MOHOXPOMATUYECKUM CBETOM C JUIMHOM BOJIBI
354 uM Ha 5KpaHe, yJaJCHHOM OT TOYKHM TepeceueHus 3epkaid Ha 2,4 M, HabOmomaercs
UHTEepEpEeHIIMOHHAs KapTHHA ¢ UpHUHOH 1mosiockl 0,8 MMm. Ompenenurte pacCTOSHHE OT TOYKU
IIEPECEYCHM 3€PKaJl O TOUEYHOIO0 UCTOYHHKA, €CIIU YroJl MEKIy 3epKanamu 7,4 Mpan.

8. B ombite FOHra nBa ToueyHBIX OTBEPCTUSIMU OCBELIAIOTCS MOHOXPOMATHYECKUM
U3JIly4eHHeM c 1nHoM BoHbl 680 HM. Ha skpaHne, yianéHHOM OT OTBEpCTU HAa pacCTOsIHUE SM.,
dopmupyercsi nHTephepeHMonHas KapTuHa. OmpeaennTe pacCTOSIHUE MEXIY OTBEPCTUSMH,
€CJIM PACCTOSIHUE OT LIEHTPA 3KPaHa [0 ABAALIATOr0 MUHUMYMAa COCTaBISAET 75 MM.

9. [TnockoBeImyKIast TUH3a (MOKa3aTesb MpesoMieHus 1,6) BBIMYKIONH CTOPOHOMU
IIpwKaTa K CTEKJSIHHOM IUIaCTHHKE. PaccrosHme Mexay IepBbIM M BTOPBIM CBETJIBIMHU
konbllamMu HbroToHa, HabmomaembiMH B oTpak€HHOM cBere, paBHO 0,5 mm. Omnpenenute
ONTUYECKYIO CHJIY JIMH3bI, €CIIM OCBELICHUE ITPOU3BOAUTHCSA IO HOPMaIM MOHOXPOMAaTHYECKUM
CBETOM C JJIMHOM BOJHBI 550 HM

10.  MoHoxpomaruyeckoe H3IydYeHHE C JJIUHONM BOJHBI 457,9 HM ocBewaer 1o
HOpMali uadparMy ¢ ABYMS y3KUMH HIETSIMH, OTCTOSIIMMH Apyr oT apyra Ha 0.9 mm. Ha
9KpaHe, PACHOJIOKEHHOM 3a JuadparMoii, obpa3yercsi cucreMa UHTEPPEPEHIIMOHHBIX I0JIOC.
Ecnu mepekpblTh OAHY U3 IIeNed CTEeKJISHHOW TIJIaCTUHKOW TommuHbl 105  MKM,
uHTephepeHIIMOHHas KapTuHa cMecTuTes Ha 0,2 mm. Onpenenure paccTosHue OT auadparmbl
110 SKpaHa.

11.  Onpenenurte, Ha Kakoe pacCTOSIHUE HEOOXOJIUMO CMECTUTh 3€pKajo B OMIBITE C
uHTepdepomerpom MaiikenbcoHa 1 CMELeHUsI HHTEpPepeHInOHHON KapTuHbl Ha 350 mosoc,
€CJIA JUIMHA BOJIHBI U3JIy4E€HHs COCTABISAET 532 HM

12. Omnpenpenure miomangs MsAToi 30H6I OpeHens s TUIOCKOTO BOJHOBOTO (DpOHTA,
€CIIM TOYKa HaOJIOJCHUS HAXOOUTCAd Ha paccTOssHMM 1 M OT (poHTa BOJHBI. JlJTMHA BOJHBI
n3nydaerus 500 Hm.

13. Ha mens mmpunoit 0,05 MM mazaeT HOpMaJIbHO MOHOXPOMAaTHYECKHH CBET C
JUIMHON BoJHBI 570 HM. Ompenenute yros Mexay HNepBOHAYaJbHBIM HaIlpaBJIEHUEM Iy4yka U
HalpaBJIEHUEM Ha YETBEPTYIO TEMHYIO AU(PAKIIMOHHYIO TIOJOCY

14.  Ha crexisHHYyI0 npu3My ¢ npeiaoMistonuMm yriaoM 20° majgaer napaienbHbIN
IIy4OK MOHOXPOMATHYECKOTO0  M3Iy4deHHMss C JuimHOM BoaHbl 0,365 Mxwm. Ilokazarens
MPEJIOMIJIEHUS CTEKJa I 3TON JIMHBI BOJHBI 1,536. [Tocne Toro kak JIMHY BOJHBI U3Ty4EHUS
yBenmuumin 10 0,590 MkM, yrois1 OTKIOHEHHUs Jyda npusmMoi ymensimics Ha 0,38°. Onpenenure
MOoKa3aTeib MPEJIOMIICHUS CTEKIa JIsl BTOPOU JUIMHBI BOJTHBI

15. MoOHOXpOMAaTHYECKOTo U3y4YeHHe MajaeT 0 HOpMaJld Ha IJIOCKONapalliebHYIO
IUIAaCTUHKY TonmuHoM 3 cM. IlpeneOperas oTpakeHueM cBeTa, omnpeaenuTe KodhduiueHT
NOIJIOUIEHUS] CTEKJIA, €CIM WHTEHCHUBHOCTh U3IydeHus ymeHsmwiace B 0,9 pa3 mnpu
MPOXOXKIACHUU Yepe3 ATy MJIACTUHKY.



B) [Inan npakmuueckux 3aHAMuUL no OUCYUNIUHE.
1. OcHoBHBIE 3aKOHBI T€OMETPUUECKON ONTUKH (OTpaKEHUE U MPEIOMIICHHE Ha TPaHUIIE
paznena)
Cdepuueckue 3epkana
ToHKHE TUH3BI
doTomeTpus
DNEKTPOMArHUTHBIE BOJTHBI
[Tonsipu3zanus cBeta
OnTrueckast aHU30TPOIUS
SIBieHus Ha TpaHuUIe pasjiena IBYyX AUIEKTPUKOB ((popmynsl Openerns)
Wutepdepentus cBera (METOA JeNICHHs BOJIHOBOTO ()POHTA)
0. Uatepdepennnst cBeTa (METO ACICHUS aMILTATY/)
11. Mudpaxmus cBeTa Ha KPyrioM OTBEPCTUH
12. ludpakius cBeTa Ha SN
13. Mudpaxmus Ha TEPUOAMYECKIX CTPYKTYpax
14. TermoBoe n3ayueHUE
15. BzanmoielicTBHE ONTUYECKOTO U3IYYCHHS C BEIIECTBOM
r) MeTtonuyeckue yka3aHus Mo MPOBEICHHIO JIa0OPaTOPHBIX padoT, IpUBEICHHBIC B
anekTpoHHOM yHuBepcutere «Moodlex» https://moodle.tsu.ru/course/view.php?id=9940

BOoo~NoOR~WN

Temvl nabopamopmvix 3anamull

HccnenoBanue xapakTepucTUK c(HEepUUECKOro 3epKaa

Onpenenenne GOKYCHOIO PaCCTOSHUS TOHKON JIMH3bI

W3yueHne 3aBUCUMOCTH OCBEIIEHHOCTH OOBEKTa OT PACCTOSIHUSA 0 MCTOYHUKA CBETA

Jucrnepcust ONTUYECKUX BOJIH

Onpenenenye CTENEHU MOJIAPU3ALNN U3TyYEHUS MOIYITPOBOAHUKOBOTO Ja3epa

HccnenoBanue siBI€HUS BpaLEHUS IUIOCKOCTU MOJISIPU3ALMH BOJIHBI

Omnpenenenne MOKa3aTes MPEJIOMIICHUS CTEKIITHHON TPU3MBI

Omnpit FOHra

Omnpenenenne XapaKTepUCTUK JIMH3HI IPH HAOM0AeHn KoJer, HproTona

0. 3mepenue auaMeTpa OTBEPCTUS HA OCHOBE TU(PPAKIIMOHHBIX U3MEPEHUI

1. Onpenenenue MWUPHUHBI MIETH HA OCHOBE JUPPAKIIMOHHBIX U3MEPEHUM

12. Onpenenenne nepuoaa JUPpPakIHOHHON PEIETKH

13. HccnenoBanne 3aBUCUMOCTH YHEPTeTUIECKO CBETUMOCTH a0COFOTHO YEPHOTO Tella
(AYT) ot Temnepatypbl

14. OcnaGneHne THTEHCUBHOCTH J1a3€PHOTO U3TYyUYEHUS BOJIHO-MOJIOYHOU dMYIIbCUEH

RBOoo~NOR~wNE

1) MeTtonudeckue yka3aHus 10 OpraHU3allyd CaMOCTOSITEIbHON pabOThI CTYIEHTOB.

[TpakTyeckue 3aHATUS TPOBOJATCS B MHTEPAKTUBHOMN (popme. CyIeCTBEHHBIM 3JIEMEHTOM
00pa30BaTeNbHbIX TEXHOJIOTUH SBISETCS HE TOJBKO YMEHHE CTyAE€HTa HaWTH pelleHue
IIOCTaBJICHHOM 3aJlay, HO U JOHECTH €r0 10 BCEU ayAUTOPUU. YMEHHE OTBEYaTh HA BOIPOCHI
COKYPCHUKOB M TIpernojaBaTeisi pa3BUBAeT HABbIKM, KOTOpble OyayT BOCTpEeOOBAaHBI B
nanpHeimei npodeccuoHalIbHON AEATENbHOCTH.

CTy)]eHTaM BBIIAIOTCA 3agadaMMu JJIsI CAMOCTOATCIBHOI'O PCEUICHHA, COACPKAIINEC KakK
yYhpaxHCHUA IOJId YCBOCHUSA CTAHAAPTHBIX (I)aKTOB " MMPUCMOB, TaK U HCCTAaHAAPTHBIC 3aJla4H,
MO3BOJIAIONIME TIPOBECPUTH YPOBCHL IIOHMMAHHUA TCOPUH. MmHuorune 3aga4u  MpeaBapsAaroT
(HpO,Z[OJ'I)KaIOT) TCMATUKY J'ICKI_II/II\/'I. CTy)ICHT CoacT 3aJadyr IpernoaaBarciidiM BO BpCMHA
CEMUHAPCKUX 3aHATUH U B BUJC MMCBMCHHBIX JOMAaIITHUX pa60T.

st 5 heKkTHBHOTO OCBOCHUS TUCIUILIMHBI CTYIEHTAM PEKOMEHIYETCS:
® TI03HAKOMHUTKCS CO CTPYKTYPOH Kypca, HCIONIB3ys Pabodyio MpOrpaMMy ¥ SJICKTPOHHBIN
yaeonsiii pecypc (OYP);



® [I03HAKOMHUTHCS C METOIUYCCKUMHU PEKOMEHJANUSIMHU TI0 UCTIOIB30BAHUIO DJIEKTPOHHOTO
y4eOHOT0 Kypca;

® HaKaHyHE 3aHSATUS BCIOMHHUTH MaTepuall MPEABIAYIINX 3aHATUN, UCIIONb3YysI KOHCIIEKTHI
yuebHoro marepuana JVYP;

® HaKaHyHE 3aHATHSA 03HAKOMHUTBLCS C €ro MPUMEPHBIM COJCPKAHUEM, UCIIONb3Ys yUCOHbIN
Martepuall COOTBETCTBYIOIIETO pazjena DYP;

® H3y4yaTh TCOPETHYSCKHUI MaTepHall 10 KOHCIEKTYy M MaTepuanam, MPEeACTaBICHHBIM B
CJ0 Moodle;

® PEryJsipHO FOTOBUTHCS K MPAKTUUYECKUM 3aHITHSIM;

e paboTaTh C JIUTEpaTypoil B OMOINOTEKE.

12. Ilepeyennb yueOHoii JJuTepaTypbl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

— Jlanac6epr I'.C. Onrtuka: [yueOHOe mocobue ajisg CTYyAeHTOB (PU3NUYECKHUX CIICIHaIIb-
Hocteil By3oB] /I'.C. JlauncOepr. Mocksa: ®dusmatiut, 2021. U3x. 7-e, crep. 852 c.: mim. —
Pexwum nocryna: https://e.lanbook.com/book/185678

— Camoxsanos W.B., bproxanosa B.B., Kupumnos H.C., [JopomkeBuu A.A., MuHuHa
0O.B., bproxanos 1./l., Hu E.B. OcHoBbl ontuku. [DnexkTponHsid yuebnsiit kype (QYK)]. CAO
Moodle. https://moodle.tsu.ru/course/index.php?categoryid=2578

— AxunpmuH, B.C. Onruka. Yueonsie nocoous / B.C. AxunapmmH, H.JI. McTromuna,
H.B. Kanenosa, HO.U. Kapkosckuii. — CII6.: Jlanb, 2021. — 240 c. — Pexum pocryma:
https://e.lanbook.com/book/168746

— Cragees, C.K. OcHoBbl onTuku: YueOHOE MmocoOue, 2-¢ m3a., ucnp. u gom. / C.K.
Cradees, K.K. bospckuii, I'.JI. bamnuna. — CII6.: Jlanb, 2021. — 336 c. — Pexxum pocryma:
https://e.lanbook.com/book/169379

— Uponos U. E. 3agauu no oOuieit ¢pusuke: yued. mocodue / U. E. Uponos. — Uza. 14-e.
— Cankr-IlerepOypr: Jlanb, 2016. 416 c.: TalI., puc. URL:
http://e.lanbook.com/books/element.php?pll_id=71750.

0) 1OMOJHUTENbHAS JINTepaTypa:

— KanureeBckuiit H.M. Bonnosas ontuka. YueOHoe mocobue, 5-¢ uzn. — CII6.: Jlanb,
2021. — 480 c. — Pexxum nocryna: https://e.lanbook.com/book/167685.

— MBanoB A.E. OnTuka: [yue6noe nocodue] /A.E. UBanos. Mocksa: U3a-Bo MI'TY um.
H. 3. baymana, 2014. 447 c.: un., Ta0m.

— ®pum C.D. Kypc oOme#t ¢usuku. B 3-x tr. T.3. Ontuka. AtomHas ¢usuka.
[OnexTponHblil pecype]: Yueonuku / C.3. @pum, A.B. Tumopesa. 10-e Uzn. — CII6.: Jlanb,
2021. — 656 c. — Pexxum noctyma: https://e.lanbook.com/book/167704

— Kanamnukos, H.IT. IlpakTukym mo pemieHuio 3aaad Mo oOmeMmy Kypcy (GU3HKH.
Konebanus n Boaubel. Ontrka. Yueonsle nocoous / H.I1. Kanamaukos, H.M. Koxepaukos, T.B.
Kotbipno, I'.I" Coupun. — CII6.: Jlams, 2021. — 208 c¢. — Pexum jocrymna:
https://e.lanbook.com/book/168598

B) pecypchbl cetu HTepHeT:

— eLIBRARY.RU: Hayunas snexkrponnas oubmmoreka. — URL: https://elibrary.ru/

— DnekTpoHHO-OnbnmoreuHas cucreMa «JIanpy (moctyn u3 cetu HU TT'Y). —

URL.: http://e.lanbook.com/

— 3BepeB B.A., Tounnuna T.B. OcHoBbl onToTexHHKH. YdeOHOE mocoome. — CaHKT-
[TetepOypr: CII6: Yuusepcurer UTMO, 2014, 2014. — 307 c. ®aiin npunaraercs

— byrukos, E.W. Ontuka: Yyebnoe nocobue, 3-¢ uzn., gomn.— CII6.: Jlans, 2021. — 608 c.
— Pexxum nocryma: https://e.Janbook.com/book/168365


https://e.lanbook.com/book/169379

— Pommnonos, C.A. OcHoBbl onTtuku [InekrponHslid yueOnuk] / C.A. Poauonos, H.b.
Bo3-neceHnckuid, T.B. HBanoBa. - CII6: CIleI'y NTMO, LJ10.
http://aco.ifmo.ru/el_books/basics_optics/

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOT W

a) TUIICH3MOHHOE ¥ CBOOOTHO pacpoCTpaHsIeMoe MPOrpaMMHOE O0ecTIieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKiItoyaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— my0anyHO AOoCcTynHbIE o0snaunbie Texnonoruu (Google Docs, Slnnekc auck u T.1.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OMOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OubIMoTeKa (periozuTopuin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC Koncynbrant cryaenrta — http://www.studentlibrary.ru/
— ObpasoBatenbhas mwiardopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecrieyeHue

Aynuropun i IpOBEAEHUS 3aHATUH JIEKIIMOHHOIO TUIIA.

Aynuropun Uil TIPOBENEHUS 3aHATUM CEMMHApPCKOTO THIA, WHIUBUAYAIbHBIX MU
IPYIIOBBIX KOHCYJIBTALMMI, TEKYLIETO KOHTPOJISA U IPOMEXKYTOYHON aTTECTALIUH.

[Tomenienust U1t CaMOCTOSITENILHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOU M
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(GOPMalMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIPABOYHBIM CHCTEMaM.

OcBoeHne IUCHMIUIMHBI 00ECHEeueHO HaIWYMeM Ha Kadeape ONTHUKO-3JIEKTPOHHBIX
cucteM u aucranimonHoro 3ouauposanusd HU TI'Y nabGoparopun no aucuuminae «OCHOBBI
OIITUKWM», pazmewmiénnoit B ayn.105, 213 u 300 ogunnaaunatoro kopnyca TI'Y. Jlaboparopus
YKOMIUIEKTOBaHA YHU(PUIIMPOBAHHBIMU KOMILIEKCAMU MPHOOPOB, MO3BOJISIIOIIMMU CTAaBUTh
nabopaTopHble pabOThl MO BCEM pasfeliaM MpPOrpaMMBbl, a TakXKe KOMIBIOTepaMH JUIs
IPOBEJCHUS  BBIUYMCIUTEIBHBIX 3KCIEPUMEHTOB, 00pabOTKM pe3yabTaToB M pacuéra
XapaKTEPUCTHK ONTHYECKUX MPUOOPOB U CUCTEM.

Hna paborer ¢ OYK u pecypcamu cetu WHTepHer Ha pamumodusnyeckoMm (akyibTeTe
UMEIOTCS KOMIIBIOTEpHBbIE KJacchl ¢ pabOuyMMH MecTaMH, HMEIOIIMMU HeoOXoaumoe
IporpaMMHO€E oOecrieueHue U BbIXO] B MIHTEepHET.

Aynuropun [UIsi TPOBEACHMs 3aHATUM JIEKIMOHHOTO U CEMHHApCKOro THIIA
WMHAUBUAYAJIbHBIX M TPYIIOBBIX KOHCYJIbTAI[Mi, TEKYLIEro KOHTPOJIS M MPOMEKYTOUHOM
aTTeCTalluy B CMEUIEHHOM (hopMaTe («AKTPY»).

15. Undopmauus o paspadorunkax

CamoxBanoB Urnatuii BuxrtopoBuu, HOKT. ¢u3.-mar. Hayk, mpodeccop, Kad.
O2Cu/I3 HU TI'Y, npodeccop

BbproxanoBa Banentuna BraaumupoBHa, kanz. gus.-mat. Hayk, kap. O9Cu/l3 HU
TI'Y, nouent
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http://www.iprbookshop.ru/

