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ABSTRACT

Bachelor’s degree in 11.03.04 Electronics and Nanoelectronics

Course title: Experimental physical optics

Variable part of Block, 4 credits

Instructor: O.B. Vitrik, doctor of physical and mathematical sciences,
Professor of the General and experimental physics department, School of Natural
Sciences of Far Eastern Federal University.

Learning outcomes:

GPC-7 ability to take into account modern trends in the development of
electronics, measuring and computer technology, information technology in their
professional activities.

SPC-1 ability to build simple physical and mathematical models of devices,
schemes, devices and installations of electronics and nanoelectronics of various
functional purpose, and also to use standard software of their computer modeling.

Course description: mastering the skills of building physical and
mathematical models of processes related to the propagation of light in different
environments and the interaction of light with matter.

Main course literature:

1. Kaliteevskij N.I. Wave optics. — SPb. :Lan, 2008. — 467 np.
http://e.lanbook.com/books/element.php?pll id=173

2. Dubnishchev, Yu.N. Oscillations and waves. — SPb : Lan, 2011. — 384 p.
http://e.lanbook.com/books/element.php?pll_id=683

3. Ishhenko E.F., Sokolov A.L. Polarization optics. — M. : Fizmatlit, 2012. —
452 p. http://e.lanbook.com/books/element.php?pll_id=5270

4. Landsberg G.S. Optics. — M. : Fizmatlit, 2010. - 849 np.
http://e.lanbook.com/books/element.php?pll id=2238

5. Stafeev S.K. et al. Basics of optics. — SPb. : Lan, 2013. — 329 p.
http://e.lanbook.com/books/element.php?pll id=32822
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Form of final knowledge control: pass.
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AHHOTaIII/Iﬂ AHCHUIIJINHbI
«BKCHepI/IMeHTaJIbHaH qm3nqecmm OIITUKA»

PabGouass mnporpamma y4yeOHOM  AMCHUIUIMHBI  «DKCHEPUMEHTAIbHAS
dusznyeckass OnTHUKa» pa3paboTaHa IJsl CTYJEHTOB 3 Kypca IO HalpaBICHUIO
11.03.04 «DneKkTpoHuKa 1 HAHORJIEKTPOHUKA» B COOTBETCTBUU ¢ TpeboBanusiMu OC
BO /IB®Y no naHHOMY HaIlpaBJICHUIO.

HucrummHa  «OKCIepuMeHTalnbHas (U3UYecKas ONTHKa» BXOAWT B
JUCHUIUIMHBL [0 BBIOOPY BapMaTHUBHOM YacTh MOAYJS 00pa3oBaTEIbHOU
POTPaAMMBL.

O6miasi TpyJIOEMKOCTh OCBOCHMS JUCIUIUIMHBI COCTaBJISIET 4 3ayeTHBIC
enuHuIlpl, 144 yaca. Y4eOHBIM IJIAHOM IIPETYCMOTPEHBI JIEKIIMOHHBIE 3aHATUs (36
4yacoB), 1aboparopHbie padoThl (36 yacoB), camocTosiTeNbHas paboTta cryaeHTa (72

yaca). JlucrunimHa peanusyercs Ha 3 Kypce B 6 ceMecTpe.

eab: oBIagcHNE HABBIKAMH TTOCTPOCHHS (PU3UKO-MAaTEMAaTHYECKUX MO/Ieei
MPOIIECCOB, CBA3AHHBIX C PACIPOCTPAHCHHEM CBE€Ta B Pa3IMYHBIX Cpeaax u
B3aMMOJICHCTBHEM CBETA C BEIECTBOM.

3agaum:

— (GopMUPOBAHHE Y CTYJCHTOB IIEJIOCTHOI'O IMPEJCTABICHUS O MPUMEHECHUH
onTH4YecKuX 3(PEGEeKTOB B IIEKTPOHUKE, H3MEPUTEIHHOM U BBIYHUCIUTEIBLHOU
TEeXHUKE, THOOPMAIIMOHHBIX TEXHOJIOTHSX;

— (GopMUPOBAaHHE Y CTYJICHTOB IICJIOCTHOTO TMPEACTABICHUS OO0 OCHOBHBIX
(bU3UYECKUX SIBJICHUSX U 3aKOHOMEPHOCTSIX, JICKAITUX B OCHOBE PACIpPOCTPaHEHUS
ONTHUYECKOTO U3TyUCHHUS;

— (QopMupoBaHUE Yy CTYACHTOB 3HAHUN OO0 OCHOBHBIX METOJIaX MOCTPOCHUS
(bU3UKO-MaTeMaTUYECKUX MOJIEJeH MPOILIECCOB, CBSA3AHHBIX C PacIHpOCTpPaHEHUEM
CBETa B Pa3IMYHBIX Cpeaax;

— (QopMupOBaHUE y CTYJEHTOB HABBHIKOB MPUMEHEHHS METOJIOB IMOCTPOCHUS
(bU3UKO-MaTeMaTUYECKUX MOJIEEH MPOLIECCOB, CBSA3AHHBIX C PacIHpOCTpPaHEHUEM

CBETA B PA3JIMYHBIX CpEAax;



— (opmupoBaHUE y CTYJEHTOB 3HAHUN 00 OCHOBHBIX METOAAX MOCTPOCHUS
(bU3HKO-MaTEMaTHYECKUX MOJEJICH MPOIIECCOB, CBA3AHHBIX C B3aUMOCHCTBUEM
CBETAa C BELIECTBOM MpPHU IKCIEPUMEHTAIBHOM HCCIEJIOBAHUH NapaMeTPOB M
XapaKTEPUCTHK NPUOOPOB, CXEM, YCTPOICTB M YCTAHOBOK 3JEKTPOHUKUA U
HaHOBJIEKTPOHUKHU

— (QopMUpOBaHUE Y CTYJICHTOB HABBIKOB MPUMEHEHUSI METOJOB MOCTPOCHUS
(bu3MKO-MaTEMaTHUECKUX MOJENIEH MPOIECCOB, CBSI3aHHBIX C B3aUMOJCHUCTBHUEM
CBETa C BEIIECTBOM MPHU SKCIEPUMEHTAIBHOM HCCIEIOBAHUU MapaMETPOB H
XapaKTEPUCTUK MPUOOPOB, CXEM, YCTPOWCTB M YCTAHOBOK DJJEKTPOHUKUA U
HAHOXJICKTPOHUKH;

— (GopMUpOBAaHUE y CTYJIEHTOB 3HAaHUUA 00 OCHOBHBIX METOJIaX aHaau3a U
CUCTEMATU3ALMH PE3YyJIbTATOB MCCIEIOBAaHUNA TNPUOOPOB, CXEM, YCTPOWCTB H
YCTAaHOBOK 3JIEKTPOHUKH M HAHORJIEKTPOHUKU PaA3IUYHOTIO (PYHKIIMOHAIBHOTO
Ha3HAYECHUS.

JInst yCHemHoro u3y4eHus: NUCHMIUIMHBI « DKCIIEpUMEHTaNbHas Qu3nyeckas
ONTHKa» Yy oOOyyaroumxcsd JODKHBI OBbITh  C(OPMUPOBAHBI  CIEAYIOIINE
peBapUTEIbHbIE KOMIETEHIUU:

— CIIOCOOHOCTH MPEACTABIATH aJ€KBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHIA
HAay4YHYIO KapTUHY MHpa Ha OCHOBE 3HAaHHsS OCHOBHBIX ITOJIOXKEHHUH, 3aKOHOB U
METOJIOB €CTeCTBEHHBIX Hayk u MaTemaThku (OITK-1);

— CIIOCOOHOCTH  BBISBJISTH €CTECTBEHHOHAYYHYIO CYIIHOCTh IIpoOJieM,
BO3HUKAIOIIMX B XOA€ MNPOPECCHOHATBHON AESTENbHOCTHU, MPHUBIEKATh ISl MX
peIIeH s COOTBETCTBYIOIIMI (hn3nKo-MaremaTrdeckuii ammapar (OI1K-2);

B pe3ynbrare uzydeHus 1aHHON TUCUUILIMHBI y 00yJaromuxcs GopMupyroTcs

cienyrone npodeccuoHanbHbIe KOMIETSHITUH.

Koa u popmynupoBka dranbl GOPpMUPOBAHUS KOMIIETEHIIUU
KOMIICTEHIMHU

OIIK-7, ctocoOHOCTH

3HaeT o0nacTy MpuMeHeHUs (PU3NUECKON ONTHUKH
YUUTHIBATh COBPEMEHHbBIE




TEHJICHIIMU PA3BUTHS

SNCKTPOHUKH, Veer BBISIBJIATH COBPEMEHHBIE TEHICHIIUU Pa3BUTUSA
M3MCPUTCIILHON 1 METOI0B IPUMEHEHHUsI (PU3NIECKON ONTUKH
BBIUUCIIUTENILHON
TEXHUKH,
MH(pOPMaLIMOHHBIX
TEXHOJIOTMI B CBOEH .

. Brnaneer | HaBblkamu IpUMeHEHMsI (PU3UUYECKON ONTHKU
npogeccuoHaTbHON
TS TeIbHOCTH
[1K-1, cioco6HOCTH OCHOBHBIE (PH3UUECKHUE SIBICHUS U
CTPOUTH MpocTeiIne 3HaeT 3aKOHOMEPHOCTH, JIEXKAII[1E B OCHOBE
¢dusnveckue u pacrpoCTpaHEHUS ONITUYECKOTO M3ITyUCHHS

MaTeMaTHaeCKUe MOICIIN CTPOHTH (PU3UKO-MATEMATUYECKHE MOJIEIIH

npubopoB, cxewm, Ymeer IPOLIECCOB, CBA3AHHBIX C PACIIPOCTPAHEHUEM CBETA

YCTPOUCTB 1 yCTaHOBOK B Pa3JIMYHBIX CpeIax
AIIEKTPOHUKH U

HaHODJIEKTPOHUKH
Pa3IMYHOrO

hyHKIHOHATEHOTO HABLIKAMH IPUMEHEHHS METOI0B IIOCTPOCHHUS
Ha3HA9CHUS, a TAKKEe (H3HKO-MaTEMATHIECKUX MOJIEJIEN IIPOLIECCOB,
UCIOIb30BATh Brageer CBSI3aHHBIX C PACIIPOCTPAHEHHEM CBETA B
CTaHJapTHHIE

Pa3IMYHBIX Cpeaax
IIporpaMMHBIC CpEACTBA

HUX KOMIIBIOTECPHOT'O
MOACIINPOBAHUA

I[J'ISI q)OpMI/IpOBaHI/IH BbBINICYKA3aHHBIX KOMHCTGHHI/Iﬁ B paMKaXxX ITUCHUILJIMHBI
((BKCHepI/IMeHTaHBHaﬂ (1)H3H‘-IGCK3$I OIITHKa» IMPHUMCHAIOTCA CIICAYIOIIHUC MCTOIbI

aKTUBHOT'O/ HHTEPAKTUBHOTO O0YUYEHHUSI: MO3TOBOM IITYpPM, TUCKYCCHSI.

|. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA
Jleknuonnsblie 3ansaTus (36 yac.)
Pa3nen 1. UnrepdepeHuus 31eKTPOMATrHUTHBIX BOJIH (8 yac.).
Tema 1. JIByxJayueBasi unTeppepennus (4 yac.).
HuTtepdepeHiimonnbie cucTeMbl. JIByxiyueBast uHTep(hepeHIus: Mpyu COOCHOM

KOTEPEHTHOM CJIOKEHUH TJIOCKUX BOH. KapTrHa nHTEepdepeHIuu npu HakJIOHHOM
KOTEPEHTHOM CJIOKEHUU TUIOCKUX BOJH. WHTepdepeHMoHHasT KapThHA TMIpU
KOTEPEHHTHOM CJIOKEHUHU cepuueckor M TUIOCKOW BosiH. MHTEepdepennus mpu
JICJICHUU aMIUTUTYI.

Tema 2. /IByxJsyueBble unTepdepomerpsl Majikeabcona u Maxa-
Hennepa (2 uac.).



JByxnyueBble  uHTepdepomerpel  Maiikenbcona u  Maxa-Ilennepa
(omTHYECKHE CXEMBbI, MPUHIMI paboThl W o00JacThU NpUMEHEHHs).  Pexum
OCCKOHEYHOW TIOJIOCKI W (DOPMHUPOBAHHME II0JIOC PABHON TOJIIMHBI TaAKHUMHU
uHteppepomerpamu. YyBcTBUTENBHOCT, HHTephepomerpa Maxa-Ilennepa «
IPOAOIHLHOMY MEPEMEIICHHUIO 3EPKaJl.

Tema 3. MHoroJsryuyeBasi unrepgepenuus (2 yac.).
HUutepdpepomerp  dabpu-Ilepo (¢ pacuerom).  UyBCTBUTEIBHOCTH

unreppepomerpa @adpu-Ilepo k mpo10IbHOMY MEPEMENIEHUIO 3€pKall pe30HATOPA.

Pazpemenne nareppepomerpa @adpu-Ilepo.

Pa3nea 1. IlpocTpancTBeHHAasi KOrepeHTHOCTH (6 yac.).
Tema 4. OnbiT FOHra (3 uac.).
WNuTepdepenius npu 1eaeHuu BOJIHOBOro (ppoHTa. Pacuer

UHTEPPEPEHIIMOHHON KapTUHBI B onbiTe KOHra B cilydae TOY€YHOT0 HCTOYHHKA.
Pacuet nnTepdepeHIMoHHO0M KapTUHBI B onibiTe FOHTa B ciiyyae NpoTsHKEHHOTO
VMCTOYHUKA.

Tema 5. IIpocTpancTBeHHAsi U BpeMeHHAasi KOT€PeHTHOCTD (34ac.).
CreneHp NPOCTPAHCTBEHHOM KOTEPEHTHOCTM M €€ CBA3b C pasMepaMu

UCTOYHUKA. BunHocTe uHTEpEpEeHIMOHHOW  KapTUHBI 1O  MakcBemry.
[IpocTpaHCTBEHHAsA KOTEPEHTHOCTH ISl MPOTSKEHHOTO IBYXMEPHOTO UCTOYHHUKA C
paBHOMEpPHON SIPKOCTHIO. 3Be3AHBIA HHTepdepomerp Maiikenbcona. Pacuer
KapTUHBI JBYXJTy4e€BOU HHTEPPEPEHIINH B KBa3UMOHOXPOMATUUECKOM cBeTe. CBA3h
CTEIEHU KOTEPEHTHOCTH M CIIEKTpPa MOILIHOCTH MCTOYHUKA cBeTa. Pacuer crenenu
KOT€PEHTHOCTHU ISl UICTOUYHUKA C «IIPSIMOYTOJIbHBIM» CIIEKTPOM. Pacuer crenenu
KOTEPEHTHOCTH JIJI1 UCTOYHHUKA CO CIIEKTPOM B BHUJIE JIByX OECKOHEYHO TOHKUX
JMHUHN. PacyeT cTeneHn KOTepeHTHOCTH Jia3epa B PEKUME T€HEPALMU TPOJAO0JIbHBIX
MOJ.

Paznea Ill. Indpaxuus (12 gac.).
Tema 6. Metoa 30n ®penes (4 gac.).

[Tpunuun Ioitrenca-Openens. Pacuer nudpakiinoHHON KapTHHBI METOJIOM

30H Openens. Pacuer audpakiinoHHON KapTUHBI IS IEIEBOM nradparMbl



MeT010M 30H DpeHenis B MapakCHaIbHOM MPUOIKeHUU. uppakinoHHbINH
MHTETrpall, BBITEKaOUM u3 npuHiuna I ronrenca-Openerns.

Tema 7. Indpaxkuus ®@paynrodepa (4 gyac.).

[Tpubnmxenus @paynrodepa u Openens. Pacuer nudpakiinoHHON KapTHHBI
Opaynrodepa i y3koi mieneBoit auadparmsl. Pacuer nudpakiimoHHON KapTUHBI
®paynrodepa A CHHYCOMIATbHONW aMIUTUTYJHOW AUQPPAKIMOHHOW PEIIETKH.
Hudpakunonnas xaptuHa ®dpayHrodepa Uisi HECUHYCOMIANbHON aMIUIATYAHOU
TG PaKIIMOHHON PEIIeTKH.

Tema 8. [Indppaxkuusi u 06padoTka ontudeckoii nugpopmanum (4 yac.).

[Tonsitue 00 ontuueckoit 06padoTke uHbopmaruu. Judpakius Openens Ha
NoJIyOECKOHEUHOM ~ 3KpaHe.  PacmpeneneHue  WMHTEHCMBHOCTH  CBETa B
Tu(dPaKIMOHHON KapTUHE. 3aBUCUMOCTD yria AUGPaKIUU OT PACCTOSHUS MEKITY
PKPAaHOM M IUIOCKOCTh HaOmojeHus. OmnucaHue Mpolecca pacnpoCTPAHECHUS
chepruueckoro BOJIHOBOTO (PpoOHTA B BaKyyme MeToA0M 30H DPpenernst. Gunbrpainus
BOJIHOBOT'O ()pOHTA aMILIUTY/THBIMU TPaHCIApaHTaMH C TOYKH 3PEHHUs METOJ1a 30H
Openens. JudpakiuronHas pemerka U 30HHAs IUIACTHHKA C TOYKU 3pEHUSI METoAa
30H ®penens. Unrerpanshas Teopema Kupxroda. Teopust audpakimu Kupxroda.
O6ocHoBaHue npuHnuna [ 'roirenca-Openerns.

Pa3znen V. IN'osorpadus (2 gac.).

Tema 9. llpunuunsl rojorpaduu (2 yac.).

[TpuHIMN BoccTaHOBIEHUS BOJTHOBOTrO (hpoHTa. ["onorpadus. 'onorpamma kax
nudpakiMoHHas penieTka. BoccTaHOBIIEHHE TUIOCKONW BOJHBI  TOJOTPAMMOM.
['onorpammel Jlenncroka. I'osiorpamma Kak 3JIEMEHT ONITHYECKOTO KOPPEIISITOPA.

Pazngen V. Mera/ioontuka (2 4ac.).

Tema 10. MeTastoontuka (2 yac.).

Pacnpoctpanenue cBera B Mertaiuie. CBsi3b Ko3(pduIMEHTa 3aTyxaHusi ¢
IPOBOJUMOCTBIO MeTauioB. [7yOMHA TPOHMKHOBEHUS CBETa B METaJUIbL.
KoaddummenT orpakenns cBeta metaiaMu. Teopus qTucniepcuu 71 METalIOB.

Pasznea VI. Kpucrasioontuka (6 yac.).

Tema 11. OnTHuyeckasi anuzoTponusi (2 yac.).



Kpucrannoontuka. Onrudeckas aHU30TPONUS U JABYJIYyYEHPEITOMIICHUE
KPUCTAIOB. AHM30TPOIIHBIE KPHUCTALIBI C COOCTBEHHON aHU30TPOIHEH.
Ontuueckas ock. OJTHO U IByXOCHBIE KPUCTAJLIIBI.

Tema 12. ludneKkTpudecKkasi NPOHUIIAEMOCTh (2 Yac.).

TeH30p AMANEKTPUUYECKOW MPOHUIAEMOCTU. DJUTUICOU] TUAIIEKTPUUECKON
MIPOHULIAEMOCTH. [IpeobpazoBanue COCTOSIHUS MOJISIPU3ALNHT BOJIH.
YeTBepTHBOJIHOBBIE TJIACTUHKY. MIHIylIUpOBaHHASI aHU30TPOTIHA.

Tema 13. OnTuyeckue MOAYJASTOPHI cBeTa (2 yac.).

Onextpoontuueckuit apdext. Onrtuyeckue MoAyIITOpsl cBeta. [lonspounast

1. CTPYKTYPA U COJEP’KAHUE NPAKTUUYECKOM YACTHU
KYPCA

JlaGopaTopHbie 3ansTus (36 yac.)
JlabopaTtopnass paGora Ne 1. BpogHoe 3aHATHE. 3HAKOMCTBO C

7a00paTOPHBIM NPAKTUKYMOM. (4 vac.)

JlaGopaTtopuasi paGora Ne 2. OmnpegencHue (QOKYCHBIX PacCTOSIHUM
TIOJIOKUTEIIBHOM U OTpHUIIaTeNIbHON JTUH3 MeTo10M beccens (4 Jac.)

JlaGoparopnas padora Ne 3. OnpeznencHue pacCTOSIHUSI MEXAY ILIEISIMU B
ombITe FOHTa (4 yac.)

JlaGopaTopHas padora Ne 4. MccnenoBanue 3akoHa Matoca v TpoXOKICHUS
MOJIIPU30BAHHOTO CBETA uepe3 (ha30BYIO MIACTUHKY (4 yac.)

JlabopaTtopuasi padora Ne 5. VccnenoBanue oTpakaTeabHOM CIIOCOOHOCTH
JURJIEKTPUUECKON moBepXHOCTH (4 Jac.)

JlaGopaTopHnasi padora Ne 6. M3yuenue rpdekra [lokkenbca u MOIyIsIIUN
cBera (4 yac.)

JlaGopaTtopnass padora Ne 7. Jlubpakius DpaynHrodepa Ha KpyrioMm
orBepctuu (4 yac.)

Jlabopatopuasi padora Ne 8. [ludpakuus @payHrodepa Ha nepuoandecKon

cTpykrype (4 gac.)



JlaGopaTtopnasi pabdora Ne 9. Ormpenenenve IMHBI KOT€PEHTHOCTU

MOJIYIIPOBOJTHUKOBOIO Jla3epa C UCIMOIb30BaHueM MHTepdepomeTpa MalikenbcoHa

(4 vac.)

1. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Y4e0HO-MEeTOIUYECKOE oOecrieueHue CaMOCTOSATEJIbHON paboThI
oOyJaromuxcs M0 AWCHUIUIMHE «DKCIepUMEHTaNbHAs (QHU3NYecKas OINTHUKA»
npencranieHo B [lpunoxxenuu 1 u Bkitoyaer B ceodsi:

TUTaH-Tpa(UK BHIMOJIHEHUS CAMOCTOSITENIFHOM pabOThI MO AUCUUIIIIMHE, B TOM
YHCJie IPUMEPHbIE HOPMBI BPEMEHH Ha BBITIOJHEHHE 110 KaXXI0MY 33JJaHUIO;

XapaKTepUCTUKa 3aJaHUl JJII CaMOCTOSITENIbHOM paboThl 0OyYarOIIUXCS U
METOUYECKIE PEKOMEH/IAIINHY IO UX BBITTOJIHEHUIO;

TpeOOBaHUSI K  MpPEACTaBICHUI0O U OQOPMIIEHMIO  PE3yJIbTAaTOB
CaMOCTOATENbHON padOTHI;

KPUTEPHUH OLIEHKHU BBIMOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

Ne Kontpommpyemsie Koppr 1 aramnst OneHouHbIE CpeCTBA
n/n paszensl / TeMbl dbopmupoBaHus TEKYIIUN IIPOMEXKYTOYHAs
JTUCLUTUTMHBI KOMIIETEHIIHH KOHTPOJTh aTTecTauus
1 | Unarepdeperuns OIIK-7 | 3Haer CoOGecenoBanue Bompocer
AIIEKTPOMArHUTHBIX BOJIH (VO-1) 1-3
yMeEeT, KonTponbHas
BJIQJICCT pa6ora (TTP-2)
3HAEeT Co0OecenoBanue Bomnpocsr
2 [TpoctpancTBeHHas K-1 (VO-1) 4-10
KOTE€PEHTHOCTh yMeeT, KonrtponbHas
BIIa/ICET pabora (TTP-2)
3HaEeT Co0OecenoBanue Bomnpocsr
3 | Audpaxmms OIIK-7 (VO-1) 5. 20




yMeeT, KonTponbHas
BIIAJICCT pa6ora (T1P-2)
3HaeT CobecenoBanue Bomnpocsr
(YO-1) 21 -23
4 | I'onorpadus IK-1 yeeT, Tecr (IIP-1)
BIIAJICET
3HaeT CobecenoBanue Bomnpocsr
OIK-7, (YO-1) 24 - 26
S | Meramoonmuka IK-1 yMEET, Tect (ITP-1)
BIIAJICET
3HAeT CobecenoBanue Bonpocst
OIK-7, (YO-1) 27 - 28
6 | Kpucramnoontuka K-1 - Tecr (IIP-1)
BIIaJIcCT

TuII0BBIE KOHTPOJIBHBIE 3a1aHUA, METOAUYECKUE MAaTEpUAIbl, ONPEACIIAIOIINE
IPOLIETypbl OLIEHUBAHUS 3HAHUI, yMEHHUI M HABBIKOB U (UJIM) ONIBITA IESITEIBHOCTH,
a TaKKe KpPUTEPUM U TOKa3aTeld, HEOOXOAUMBIE NJIsi OLIEHKH 3HaHUM, yMEHU,
HABBIKOB M XapaKTEpPU3YIOIIKE 3Tanbl (POPMUPOBAHUS KOMIETEHUUH B MpOLECcCce

OCBOEHUS 00pa30BaTEIbHON MPOrPAMMBI, NpeIcTaBieHbI B [Ipuioxenun 2.

V. CIIMCOK YYEBHOM JIUTEPATYPHI 1 TH®OPMAIIMOHHO-
METOANYECKOE OBECIIHEYEHHUE JUCHUIIJINHBI
OcHoBHas JuTEparypa
8. Kanmureerckuii, H.1. BomHoBas ontuka [31eKTpoHHBIN pecypc] : ydeOHoe
nocobue. — DnekTpoH. naH. — CII0.: Jlans, 2008. — 467 ¢. — Pexum nmocryna:
http://e.lanbook.com/books/element.php?pll_id=173

9. Nyonumes, FO.H. Konebanus u BomHBI [ DNEKTPOHHBIN pecypc] : yaeOHoe
nocobue. — DnekTpoH. naH. — CII0.: Jlans, 2011. — 384 c¢. — Pexum nmocryna:
http://e.lanbook.com/books/element.php?pll_id=683



http://e.lanbook.com/books/element.php?pl1_id=173
http://e.lanbook.com/books/element.php?pl1_id=683

10. Mmenko, E.®. IlonspusanmoHHas oONTHKA [DJIEKTPOHHBIA pecypc] :
yuebHoe mocodue / E.®. WUmenko, A.JI. CokoiaoB. — DJIEKTpOH. JaH. — M. :
du3MaTIInT, 2012. — 452 C. — Pexum JIOCTyTIA:

http://e.lanbook.com/books/element.php?pll id=5270

11. JTaanco6epr, I'.C. Ontuka [DneKTpoHHBINA pecypc] : yueOHoe mocodue. —
OnekTpoH. naH. — M. : O®Owsmariout, 2010. — 849 c. — Pexum nocryna:

http://e.lanbook.com/books/element.php?pll 1d=2238

12. Cradee, C.K. OcHOBBI ONITUKH [ DIEKTPOHHEIN pecypc] : yaeOHoe
nocobue / C.K. Cradees, K.K. bospckuii, I'.JI. bammauna. — 31eKTpoH. AaH. —
CIIb. : Jlanp, 2013. — 329 c. — Pexxum gocryma:
http://e.lanbook.com/books/element.php?pll_id=32822

http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-32822&theme=FEFU

13. T'openuk, I'.C. Konebanust u BOJHBI [ DIIEKTPOHHBINA pecypc] : yaeOHoe
nocobue. — DneKkTpoH. Aad. — M. : ®uzmatnur, 2007. — 657 c. — Pexum gocryna:

http://e.lanbook.com/books/element.php?pll 1d=2167

14. bytukos, E.1. Ontuka [ DneKTpoHHBIN pecypc] : yaeOHOe mocobue. —
Onextpod. naH. — CII6. : Jlans, 2012. — 608 c. — Pexxum noctymna:
http://e.lanbook.com/books/element.php?pll_id=2764

JlonosHuTEILHAS JIUTEpPAaTypa
1. Moxapos, I'.A. Teopusi abeppamuii ONTHYECKUX CUCTEM [DIEKTPOHHBIM
pecypc] : . — Dnexkrpon. naH. — CII6. : Jlans, 2013. — 285 c. — Pexxum moctyma:
http://e.lanbook.com/books/element.php?pll_id=12936

2. Beitiko, B.II. BzammopelicTBue J1a3epHOTO W3IYyYEHUS C BEIIECTBOM
[DnexTpoHHBIN pecypc] : yueOHoe nmocobue / B.II. Beiiko, M.H. JIuGencon, I'.T".

UYepssikoB [u ap.]. — DnekTpoH. gaH. — M. : ®usmatiut, 2008. — 307 c. — Pexum

nocryma: http://e.lanbook.com/books/element.php?pll_id=48250
3. Tpybeukona, C.B. ®usuka. Borpocsl — otBeThl. 3agaun — pemenus T. 7.

Konebanus u BoiHbL. ['eomeTprdeckast 1 BOJTHOBAS ONMTUKA [ DIIEKTPOHHBIN pecypc]|


http://e.lanbook.com/books/element.php?pl1_id=5270
http://e.lanbook.com/books/element.php?pl1_id=2238
http://e.lanbook.com/books/element.php?pl1_id=32822
http://e.lanbook.com/books/element.php?pl1_id=2167
http://e.lanbook.com/books/element.php?pl1_id=2764
http://e.lanbook.com/books/element.php?pl1_id=12936
http://e.lanbook.com/books/element.php?pl1_id=48250

: ydeOHUK. — DJeKTpoH. AaH. — M. : ®uzmatiut, 2005. — 302 c. — Pexxum pocryma:

http://e.lanbook.com/books/element.php?pll id=2385

4. AMctucnaBckuil SIkoB E¢umoBnu YdeOHbIE 3KCIIEPUMEHTHI 110 BOJHOBOM
ontuke B Iu(p(y3HO paccesHHbIX Jiydyax [DJEKTpOHHBIA pecypc] : ydeOHoe
nocobue. — DAekTpoH. AaH. — M. : ®uszmartaut, 2005. — 126 ¢. — Pexxum poctyma:

http://e.lanbook.com/books/element.php?pll id=48237

5. Kapnos, H.B. Konebanusi, BOJIHBI, CTPYKTYphI [ DIEKTpOHHBIHN pecypc] : /

H.B. Kapnos, H.A. Kupuuenko. — DnektpoH. nan. — M. : ®uzmarnut, 2008. — 498

c. — Pexxum mocryma: http://e.lanbook.com/books/element.php?pll id=2192

6. lemone, H.b. Uto Takoe cBeT? [DNEKTpOHHBIN pecypc] : . — DIEKTPOH.
nad. — M. : ®usmatnurt, 2006. — 61 c. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll_id=2135

7. EBcees, 1.B. KorepeHTHbIe IepexX0AHbIE TPOLIECCHI B ONTHKE.
[DnexTponHHbI pecypc] : monorpadus / U.B. Escees, H.H. PybnioBa, B.B.
CamapieB. — OnektpoH. gaH. — M. : ®usmarnur, 2009. — 535 c. — Pexxum pocryna:

http://e.lanbook.com/books/element.php?pll 1d=2731

Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«AHTepHeT»
1. MapteiHoBa [I'.II. Onrtuka: Koncmekt nexumit. — Camapa: U3a-Bo
"Camapckuit yausepcuret", 2005. — 155 c.

http://window.edu.ru/resource/933/74933

2. KysnenoB C.U. KoneGanus u BomHbL. ['eomerpudeckass W BOJHOBas
OINTHKA: Y4eOHOEe Tocodue. 2-¢ u3., nepepad., nononaH. — Tomck: M3a-Bo Tomckoro
MOJIMTEXHUYECKOTO YHUBEPCUTETA, 2007. — 170 C.

http://window.edu.ru/resource/208/75208

3. MonotkoB H.A., Jlomakuna O.B., EropoB A.A. OnTuka U KBa3HONTHKA
CBY: VYuyebnoe mocobme. — Tamb6oB: W3ag-Bo TITY, 2009. — 380c.
http://window.edu.ru/resource/345/68345



http://e.lanbook.com/books/element.php?pl1_id=2385
http://e.lanbook.com/books/element.php?pl1_id=48237
http://e.lanbook.com/books/element.php?pl1_id=2192
http://e.lanbook.com/books/element.php?pl1_id=2135
http://e.lanbook.com/books/element.php?pl1_id=2731
http://window.edu.ru/resource/933/74933
http://window.edu.ru/resource/208/75208
http://window.edu.ru/resource/345/68345

VI. METOANYECKHUE YKA3AHUS 1O OCBOEHUIO JUCHUAITJIMHBI
[IpucTynuth K OCBOECHUIO JTUCHUILUIMHBI CIEAYyET B CAMOM Hayajie y4eOHOro
cemecTpa. PexomeHyercs u3ydnTh CTPYKTYpYy M OCHOBHBIC IMOJIOKeHUs Paboueit
nporpammbl yueOHoi aucuuruinabl (PITY/]). OOpatuth BHHUMaHHUE, 4YTO KpOMeE
ayquTOpHOM  pabOThl  (JIEKUMUM, TPAKTUYECKUE  3aHATHSI)  IUIAHUPYETCS
caMOCTOATeNIbHAs padoTa, Pe3yJbTaThl KOTOPOW BIUSIOT HA OKOHYATEIHHYIO
OLICHKY 110 HWTOraM OCBOCHHMSI Yy4eOHOW IucuuIUuHBL. Bce ayauTopHble u
CaMOCTOSATEILHBIC 3aaHUSI HEOOXO0IMMO BBITIOTHSATE U MPEJOCTABIIATH HAa OTICHKY B
COOTBETCTBHHU C TIAHOM-TPa(QUKOM.
Hcnonb30BaHue MATEPHAJIOB Y4e0HO-METOAUYECKOr0 KOMILJIEKCA
JIns yenenmHoro OCBOCHUS TUCUUILIAHBI CIEAYET UCO0JIb30BaTh COJICP/KAHUE
pasnenoB ydeOHO-MeToauyeckoro komruiekca auctumuiuabl (YMKJI): paGoueit
MpOrpaMMbl, JIEKHIMOHHOTO Kypca, MaTepuajoB MPAKTUYECKUX  3aHATH,
METOJUYECKUX PEKOMEHJAIMH 1O OpraHu3aliil CaMOCTOATEIBHOW paboThl
CTYJICHTOB, TJOCCapus, MEpeyHs Y4yeOHOW IUTepaTypbl M JPYrUX HCTOUYHUKOB
nH(popMaIu, KOHTPOJIBHO-U3MEPUTEIHHBIX MAaTEPUAJIOB (TECTHI, OTIPOCHI, BOITPOCHI
3a4eTa), a TaKkKe JOMOTHUTEIbLHBIX MAaTEPUATIOB.
PexomeHnaanuu mo noaAroToBKe K JIEKIIHOHHBIM H MPAKTHYECKHUM
3aHATHAM
YcenemHoe OCBOCHHE JWCHUIUIMHBL MPEAIOIAracT AakTUBHOE Y4dacTHe
CTYJICHTOB Ha BCEX ATanax €€ OCBOCHUS. M3yueHne NUCUUIIINHEI ClIE1yeT HaYnHATh
C IpOpabOTKU Ccoaep KaHus paboueil mporpaMMbl 1 METOAUYECKUX YKa3aHU.
[Ipu w3yueHun u npopabOTKE TEOPETUUECKOTO Marepuaia CTyJICHTaM
HEOO0XO0IUMO:
— TMOBTOPUTH 3aKOHCHEKTUPOBAHHBIM HA JIEKIIMOHHOM 3aHSTUHM MaTepUal U
JIOIIOJIHUATB €r0 C YYETOM PEKOMEHAOBAHHOM MO JaHHOW TEME JIUTEPATYPhI;
~ TEpEeI OUEPENHOU JEKIUEN TTPOCMOTPETh KOHCIIEKT MPEABIAYIIETO 3aHATHS;
~ IPUA CaMOCTOSATEIBHOM HM3YYEHUM TEMBI CHENaTh KOHCHEKT, MCIOJb3Ys

pekomenaoBanublie B PIIY ]l nureparypHbie ucTOUHMKHU. B cityyae, eciau BOZHUKIN



3aTpyJHEHUs,, OOpAaTUThCA K NPENOAABATEN0 B Yachl KOHCYJIbTAlMil WIM Ha
IIPAKTUYECKOM 3aHSATHH.

OCHOBHOIl ~ LIENIBI0  NPOBEJIEHUS MPAKTHUUECKUX 3aHSITHH  SBISETCA
CUCTEMAaTH3allusd U 3aKpEIUICHWE 3HAHUI 0 M3y4aeMoM TeMe, (popMHpOBaHUE
YMEHHU CaMOCTOSITENIbHO paboTaTh C JIOMOJHUTENbHBIMH HCTOYHHUKAMH
uHbOpMaIuH, AprYMEHTUPOBAHO BBHICKA3bIBATh U OTCTAWBATh CBOIO TOUKY 3PEHUSI.

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHATUSAM CTYAEHTAM HEOOXOIUMO:

— TOBTOPHUTH TEOPETUUECKUI MaTepHall 110 3aJaHHOU TEME;

— [poaymarth (GOPMYIHPOBKU BOIPOCOB, BHIHOCUMBIX Ha OOCYXKICHHE;

— HCHOJIB30BaTh HE TOJIBKO KOHCHEKT JIEKUUN, HO U JOMNOJHUTEIbHbIC
UCTOYHUKH JINTEPATYpPhl, PEKOMEHOBAHHBIE IIPEIIOIABATEIIEM.

IIpn moaroToBke K TEKyIIEMY KOHTPOJIIO MCIOJIb30BaTh Marepuainsl PITY /]
(ITpunosxxenunie 2. oOHJ OLIECHOYHBIX CPEJICTB).

IIpy NOArOTOBKE K IPOMEKYTOUHOM aTTECTALMU, UCIIOIb30BaTh MaTEPUaIbI

PITY ]I (Ilpunoxenue 2. @OH OLIEHOYHBIX CPEJICTB).

Ha camocTosaTenbHyto paOOTy BBIHOCUTCS MOJATOTOBKA K IMPAKTHUYECKUM
3aHSTHSIM.

[Tpu MoAroToBKE K MPAKTUYECKUM 3aHATUSM HEOOXOAMMO O3HAKOMHTHCS C
MaTepruajlaMi U3 OCHOBHOM M JOMOJIHUTEIBHOW JIMTEPATYPHI, BBIyYUTh OCHOBHOM
TEOPETUYECKU MaTepuana Mo TeMe, NP HEeOoOXOJUMOCTH, BOCIIOJIb30BATHCSA
JUTEpaTypol Ha pPYCCKOM S3bIKE W/WIM HUCTOYHUKAMU B HH(POPMAIMOHHO-

TEJIEKOMMYHUKAIIMOHHOM ceTu "MHTepHeT".

VIl.  MATEPUAJBHO-TEXHUYECKOE OBECIHTEYEHUE
T CTUTIIAHBI

VYuebnas nmabopaTopus, abCOpPOIMOHHAS CHUCTEMa CHEKTPAIbHOU (UKCAIUH
ONTUYECKOTO M3TyYEHHUsI, KOMIUIEKT Ja0OPATOPHOTO ONMTHYECKOTO 00OPYIOBAHMS

PMC 3, koMIuieKT JlabopaTtopHoro ontudeckoro odopyaoBanus PMC 2, koMruiekt



nabopaTopHoro ontudeckoro obopynoBanusi PMC 4, xoMmIuiekT 1abopaTOpHOTo

ontuyeckoro obopynosanusi PMC 1.



[Tpunoxenue 1

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMU
denepanbHOE rOCyJapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO 00Pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOM PABOTBI OBYUAIOIIIUXCS
MO JUCHMILUIUHE «IKCIEePUMEHTAIbHAS (PU3nYecKas ONTUHKAY
Hanpasiaenue noaroroBku 11.03.04 JjieKTpoHNKa M HAHOJIEKTPOHUKA

®opmMa NOATOTOBKH OYHAA

BaaauBocTok
2018



1. Ilnan-rpaMk BHINOJTHEHUS] CAMOCTOATEIbHOM PadoThHI 10 AUCHHUILIMHE

Ne Jara/cpoku Bun Ipumepubie | @opMa KOHTPOJIS
) BBINOJIHEHU ST CaMOCTOSITETbHOI HOPMBI
n/m
padoThI BpeMeHH Ha
BBINOJIHEHH e
1. B Teuenue W3yuenue pas3zienon 18 yac. CobecenoBanue (YO-
cemecTpa TEOPETUIECKON YacTh 1)
Kypca
2. B teuenue [ToaroroBka k 18 gac. Tecr (I1P-1)
ceMmecTpa 1a60paTOPHBIM Konrtponbnas padora
pabotam (ITP-2)
3. B teucnme [ToaroroBka k 3a4ery 36 dac. 3auer
cemecTpa

2. XapaxkTepucTuka 3aJaHUil UIS  CAMOCTOSITEJILHO  PadoThI
o0y4aouuxcs U MeTOAUYeCKHEe PEKOMEHIAIUN 110 UX BbINOJIHEHUIO

CamocrosiTenbHas paboTa CTYyJIEHTOB BKIIIOYAET B ce0s TpU BUAa padoT:
U3Y4YEHHUE Pa3JIe]IOB TEOPETUYECKOM YacTU Kypca, MOATOTOBKA K MPAKTHUYECKUM
3aHSTHM, TIOJITOTOBKA K IK3aMEHY.

N3ydenune pasnenoB TEOPETUUECKOM dYacTH Kypca W MOJATOTOBKA K
MPAKTUYECKUM 3aHATHSIM  OCYIIECTBIACTCS CTYJICHTOM B TMEPUOJ  MEXKIY
MOCBSIICHHON JTAaHHOM TEME JIEKIIMEH M COOTBETCTBYIOIIMM IMPAKTUUECKUM
3aHSTUEM. 3aJlaHue U JIUTEPATYPy I U3YUYEHUs pa3ejoB TEOPETUUECKON YacTh
Kypca TpernojiaBaTelib coO0IIaeT B KOHIIE JIEKIMU. [[oaroToBka K MpakTUYECKUM
3QHSTUAM  OCYIIECTBIISCTCS  CTYJIGHTOM IO JIGKIUSIM W JIUTepaType,
MCIIOJIb30BaBIICHCS IPU U3YYEHUU Pa3/Ie]I0OB TEOPETUUECKOM YacTH Kypca.

[ToaroToBka k mabOpaTOPHBIM pabOTaM OCYIIECTBISETCS CTYIACHTOM B
Mepro MEXKy JIBYMsI JaOOpaTOpHbIMU paboTaMu. MaTepuaisl JJisl MOJATOTOBKU K
JabopaTopHOil pabOTe CTYIEHT MOJy4yaeT y TpernojaBaress Ha Mpeablayien
naboparopHoit pabote. [ToaroToBKa OCYIIECTBISICTCS 10 KOHTPOJIBHBIM BOIPOCAM,

NpcaACTaBJICHHBIM B IIPUJIOKCHHUHU 2.



HOI[I‘OTOBKY K 3a4CTy PCKOMCHAYCTCsA OCYHICCTBJIATHL B TCUCHUC CCMECTpa
HCIIOCPCACTBCHHO IIOCJIC OKOHYAHHUA H3YUYCHUA O‘leG,Z[HOﬁ TCMBI II0 BOIIPpOCaM,

NpCACTAaBJICHHBIM B ITPHJIOKCHUHU 2.

3. TpeboBanuss K mpeAcTaBIeHHI0 W O0(QOPMIIEHHIO Pe3yJbTATOB
CaMOCTOSAITeIbHOMH PadoThI

KoHTponb BBINONHEHHA pabOThl MO H3YYEHUIO Pa3JelioB TEOPETUUYECKOU
4acTH Kypca OCYIIECTBIISIETCA Ha MPAKTHUYECKUX 3aHATHSIX BBIOOPOYHO B (hopme
cobecenoBanusi. OopmiieHHE OTBETOB Ha BOIIPOCHI HE TpeOyeTcs.

KoHTponb BbIIOMHEHUST pabOTHI [0 MOATOTOBKE K NMPAKTUYECKUM 3aHATHAM
OCYULIECTBIISIETCS. HAa MPAKTUYECKHX 3aHATUSAX B (popMe TecTa WM KOHTPOJbHON
pabotel. Ha TectupoBanuu oTBETHI OQOPMIISIFOTCS HAa JUCTE OyMaru ¢ yKa3aHUEM
®UO u HOMepa rpynnsl ctyaeHTa. CTyJeHT IpOCTaBIsieT HOMEP BOIIpoca U OYKBY,
COOTBETCTBYIOIYIO BHIODAHHOMY BapHUaHTy OTBETA.

KoHTposib BeITIOJIHEHUS paOOTHI IO MOATOTOBKE K JIA0OPATOPHBIM 3aHITHSIM
OCYIIECTBJISIETCS Ha JIAOOPATOPHBIX paboTax B popme codeceroBaHus.

KontponbHbie paboOThl 3aBepiialoT H3ydeHUE Haumbosiee BAXKHBIX TEM
yueOHou mucruruimabl. KomudectBo pabor — 4. Kaxkigas KOHTpoJibHas pabota
COCTOUT W3 4eThIpex BompocoB. CTyAeHTY MpeayiaracTcsl ABa W3 HHUX. Bompochl

KOHTPOJIbHBIX Pa0OT MPEACTABICHBI B IPUIIOKEHUH 2.

4. KpuTepuu olleHKH BHINOJHEHHSI CAMOCTOSITEIbHOI padoThI
Kputepuu olieHHBaHUS TeCTa:

90-100 % TecTOBBIX BOIMPOCOB BEPHBI — «OTIUTHON;

60-80 % — «xoporoy;

40-50% — «yI0BIETBOPUTEIBLHOY;

0-30 % — «HEeYIOBIETBOPUTEITHLHO.
Kputepuu olieHUBaHUs KOHTPOJIBHON paOOTHI:

OTBET Ha J[Ba BOIIPOca 0e3 OMMO0K — «OTIUTHON;

OTBET Ha J[Ba BOMPOCA C OJHOU OIIUOKON — «XOPOIIIO»;



OTBET Ha JIBa BOIIPOCA C IBYMsI OLIMOKaMH — «yAOBIETBOPUTEIBHOY;

OTBET TOJILKO Ha OJIMH BOIIPOC WJIM Ha JIBa BOIIpoca ¢ 0oJiee 4eM JABYMsI

OLIMOKAMU — «HEYAOBICTBOPUTEIBLHO.

[Ipu noay4YeHnn OLICHKN «HEYOBIETBOPUTEIBHO)» CUUTAETCS, YTO CTYACHT HE
IIPOILIEJ TEKYIIMM KOHTPOJIb. B 3TOM cirydae mpOBOINUTCS HOBTOPHBIA KOHTPOJIb Ha

KOHCYJIbTAllUU.



[Tpunoxenue 2

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMU
denepanbHOE rOCY1aPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKACHNE
BBICIIETO 00Pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/ ONEHOYHbBIX CPEJACTB
10 JUCHMILVIMHE «JKCIEPUMEHTAIbHASA (PU3HYECKas ONTHKA»
Hanpasiaenue noarorosku 11.03.04 JiekTrpoHrKka ¥ HAHOYIEKTPOHUKA

®opmMa NOATOTOBKH OYHAA

BaaauBocTok
2018



Kon u ¢popmyanpoBka Ortanbl (OPMHUPOBAHUS KOMIETEHIHI
KOMIETeHIIHH
OIIK-7 cnocoOHOCTh .
VUHTBIBATH COBPEMEHHbIE 3Haer obnactu npuMeHeHUs (PU3NIECKON ONTHUKH
TCHJICHIIMH PA3BUTHUS
AJIEKTPOHUKH,
W3MEPUTEIIBHOM 1 Vieer BBISIBIISITH COBPEMEHHBIC TCH/ICHIIUU Pa3BUTHUS
BBIYUCIIUTEIILHOM METO/I0B IPUMEHECHHUST (PU3NICCKON ONTHKH
TEXHUKH,
WH(POPMAIIMOHHBIX
TEXHOJIOTUI B CBOEH
1podeCCHOHATBHOI Brnaneer | HaBbIkamu mpUMeHEHHS (GU3HMYECKON ONITHKH
JCSITEIIBHOCTH
ITK-1 criocobHOCTB OCHOBHBIC (PU3MUYECKHE SIBJICHUS U
CTPOUTH MPOCTEHIINE 3Haer 3aKOHOMEPHOCTH, JISKAIINE B OCHOBE
busnveckue u pacIpoCTPaHEHHS ONITUYECKOTO H3ITyUCHHS
MaTCMaTHICCKUC MOZICITN CTPOHTH (PU3UKO-MATEMATHUECKHE MOJIEIIH
HPH60POB= CXCM, Vmeer IPOILIECCOB, CBA3AHHBIX C PACIIPOCTPAHEHUEM CBETA
YCTPOMCTB U yCTAaHOBOK B Pa3IMYHBIX CPENAX
AJIEKTPOHUKHU U
HAHOAJICKTPOHUKHU
Pa3IMIHOTO
(pyHKIHOHATBHOTO HaBLIKAMH IPUMEHEHHS METO0B IIOCTPOCHHUS
Ha3sHAYCHUA, a TAKKC (H3HKO-MaTEMATHIECKUX MOJIEJIEN IIPOLIECCOB,
HCII0JIb30BaTh Brazeer
CBSI3aHHBIX C PACIIPOCTPAHCHUEM CBETa B
CTaH/apTHBIC PasIMYHBIX Cpeaax
IPOrpaMMHBIE CPEICTBA
UX KOMITBIOTEPHOTO
MO/JICITUPOBAHUS
No Kontponupyemsie Kopp! 1 sTamnst OueHouHbIE CpeACTBa
n/n paszensl / TeMbl dbopmupoBaHus TEKYIIUN IIPOMEXKYTOYHAs
JUCIUATUTHHBI KOMIICTEHITHI KOHTPOJTh aTTecTanus
1 | Unrepdepenmus OIIK-7 | 3Haer CobecenoBanue Bomnpocsl
AIIEKTPOMArHUTHBIX BOJTH (YO-1) 1-3
yYMEET, Kontponbnas
BJIQJICCT pa6ora (TTP-2)
3HaEeT Co0OecenoBanue Bomnpocsr
2 [MpoctpaHcTBeHHAs K-1 (YO-1) 4-10
KOTE€PEHTHOCTh yMeEET, KonTtpomnbHast
BJIaJieeT pabora (ITP-2)
3HAEeT Co0OecenoBanue Bomnpocsr
(YO-1) 5-20
3 AdpaxIus OIIK-7
Audp yMeer, KoHTponbHast
BJIQJICCT pa6ora (TTP-2)
3HaeT CobecenoBanue Bompocsr
4 | I'onorpadus I1K-1 (VO-1) 21 -23




yMeeT, Tecr (TTP-1)
BJIa/IEET
3HaeT CobecenoBanue Bomnpocsr
5 | MeramnoonTtuka OTIK-7, vo-l 2420
IK-1 yMEET, Tect (ITP-1)
BJIaJIeET
3HaeT CobecenoBanue Bomnpocsr
6 | Kpucrammoonrtuka OIIK-7, oY) or-28
p IK-1 yMEET, Tect (ITP-1)
BJIaJIeET
Koa u popmysimpoBka | dtansl popMUpOBaHUS KpHMTepuH 1noKa3areju
KOMIICTCHIIMN KOMIICTCHIIUN
BOCIIPOM3BOANTE | CIIOCOOHOCTH
u OOBSICHATH | IOKa3aTh 0a30BbIC
y4eOHBIH 3HaHUs B oO01acTu
oOnactu
MaTepual C | IPUMEHEHHUS
MIPUMEHEHHUS . .
3Haer . TpeOyemoit ¢buznveckoi
¢buzngeckoi
CTETIeHbIO OINTUKH
ONITUKH o
Hay4YHOU
TOYHOCTH u
OIIK-7
MIOJTHOTHI
CIIOCOOHOCTh
BBITOTHSTH CHOCOOHOCTH
YUUTHIBATh
TUTIUYHBIE 33/1a9U | TPUMCHHUTh 3HAHUS
COBPEMECHHEIC BEISIBIISITH
M0  BBISBJICHHIO | U TPAaKTHYECKHE
TEHCHIINH COBpEMEHHBIE N
TEHICHITHIA YMCHHS 1o
pa3BHUTHS TEHICHIINH
PUMEHEHUS BBISIBJICHHUIO
AIIEKTPOHUKH, YMeeT | pa3BUTHUS METOJOB .
. METOJI0B TEHICHITHH
HU3MEPUTEIILHON 1 MIPUMCHCHHS
. . PUMEHEHUS MPUMEHEHUS
BBIUMCIUTEIHHOM ¢busnueckoi o
¢busnueckoi METO/I0B
TEXHHKH, OIITHKH .
ONITUKH buznueckoit
UH(HOPMaIIMOHHBIX
. OIITHUKH
TEXHOJIOTHH B
N pemiaTh CIIOCOOHOCTH
cBoeH
YCIIO)KHEHHBIC MIPUMCHHTH
npoheccCuoHaIbHO
. 3a/1a4u o | gakTuyeckoe u
i 1eaTenbHOCTH
MIPUMECHECHHIO TEOPETHIECKOE
HaBBIKaMU
3aKOHOB 3HaHUE,
Brnanee | mpumeHeHus .
o ¢busnueckoi MPaKTUYECKHE
T ¢buznueckoi
ONITHUKHU YMEHUS o
OTITUKH
pemeHnio  3ajad
MIPUMEHEHUS
¢buznueckoit
OINTHUKH
[TK-1 ciocoGHOCTH OCHOBHBIE BOCIIPOU3BOJUTH | CIOCOOHOCTH
CTPOUTH ¢busnueckue 1 OOBSACHATH MoKa3zaTth 0a30BbIe
npocTeimue 3HaeT | ABJCHHS U yueOHBIN 3HAHUS U OCHOBHBIE
busnyeckue u 3aKOHOMEPHOCTH, | MaTepHal ¢ YMEHHSI B 00JIacTH
MaTeMaTHYECKUe JIeKaIMe B OCHOBE | TpeOyeMoit pacmpocTpaHeHus




MoJieNu IpUOOPOB,
CXEM, YCTPOUCTB U
YCTaHOBOK
JJIEKTPOHUKU U
HAHORJICKTPOHHUKH
pas3IUYHOIO
(GYHKIMOHAIBHOTO
Ha3HaueHUs, a
TaKKe
UCII0JIb30BaTh
CTaHJapTHBIC
IpOorpaMMHbIe
CpeAcTBa X
KOMITbIOTEPHOT'O
MOJICIIMPOBAHUS

pacrpoCTpaHeHHsI | CTCTICHBIO OIITHYECKOTO
ONTHYECKOTO HAy4YHOMR U3TyYCHUS
I/I3J'Iy‘-I€HI/ISI TOYHOCTU U

IIOJIHOTEI

BBIIIOIHATE CII0OCOOHOCTE

TUIUYHBIC 3a/1a91
O IOCTPOCHUIO

IIPUMEHUTH 3HAHUA
n IMPAKTUYCCKUC

CTPOUTH (pU3UKO- (busuko- yMEHHUS B 3aJlayax,
MaTeMaTU4CCKHE MaTEMaTUYCCKHX | CBSI3aHHBIX c
MOJIENIN MoJeliei MTOCTPOCHUEM
Vyeer | TPOLECCOB, MPOIIECCOB, ¢busuKo-
CBSI3aHHBIX C CBSI3aHHBIX ¢ | MaTeMaTHYECKUX
pacrpoCcTpaHEHUEM | PACTIPOCTPAHEHHUE | MOJENeH
CBETa B PA3JIMYHBIX | M cBeTa B | IIPOIIECCOB,
cpenax pa3IUYHBIX CBSI3aHHBIX c
cpenax pacrpocTpaHeHUEeM
CBETa B Pa3IUYHBIX
cpenax
CaMOCTOSITECNILHO | CIHOCOOHOCTH
aHAJIM3UPOBATH MIPUMEHUTH
MOJTyYCHHBIC (dakTHyecKoe i
HaBBIKAMH pe3yIbTaThl, TEOPETHYECKOE
MIPUMEHEHUS CTPOUTH KOPUJIOP | 3HAHUE,
METOI0B JIOCTOBEPHOCTH MPaKTHYECKHUE
MOCTPOCHUS pe3yabTaToOB yMEHUs 1o
(busuko- MOJIYYEHUIO HOBBIX
Bnanee | mateMaTHYECKHX 3HAaHUH n3
T Mojaenei MOCTPOEHUS
MPOLECCOB, ¢busuko-
CBSI3aHHBIX C MaTeMaTHYECKUX
pacrmpocTpaHeHueM Mojenei
CBETa B Pa3JIMYHBIX MIPOLIECCOB,
cpenax CBSI3aHHBIX c
pacnpocTpaHeHUEM

CBETa B Pa3IMYHbIX
cpenax

MeToauveckue peKOMEHIAlMU, ONpee/sole NPoueAypPbl OLeHUBAHMS

peE3yabTaToB OCBOCHHUA TUCIHUIIJINHBI

OueHovHbIe cpeacrea aJjs leOMe)KYTO‘IHOﬁ aTrecranumu

HpOMG)KyTO‘IHaﬂ arrecrauusa CTYACHTOB. HpOMe)KYTO‘-IHaH arrecranus

HOpMaTUBHBIMU akTamu JIBDVY u sBnsiercs 00s13aTeabHOM.

CTYACHTOB II0 JUCHMUIIJIMHC IIPOBOJUTCA B COOTBETCTBHM C JIOKAJIbHBIMHU




KpI/ITepHI/I BBICTABJICHHUA OLCHKH CTYJACHTY Ha 3a4€TE¢ IO NUCHHUIIJIUHE

"IkcnepuMeHTaANIbHAA (PU3NUecKas onTUKA'

bambt
(peUTHHTOB
O OLIEHKH)

Ouenka 3auera
(cranmapTHas)

TpeboBanust k chOPMUPOBAHHBIM KOMIIETCHLIUSAM

86 -100

«3a4YTCHO»

O1eHKa «OTIMYHO» BBICTABIISIETCS CTYICHTY, €CIIM OH TIIyOOKO U
IIPOYHO YCBOWJI IIPOrPAMMHBIM MaTepuall, HCUEPIBIBAIOLIE,
IIOCJIEI0BATEIBHO, YETKO U JIOTHYECKU CTPOMHO €ro M3Jaraert,
yMEET TECHO YBS3BIBATh TEOPUIO C TPAKTUKOH, CBOOOIHO
CIpaB/IsETCA C 3aJayaMd, BOIPOCAMH M JIPYTUMU BHIAMHU
IIPUMEHEHHUs] 3HaHUH, IPUYEM HE 3aTPYIHACTCA C OTBETOM IIPU
BUJIOU3MCHEHUU 3aJaHMM, MCIOJB3yeT B OTBETE Marepuai
MOHOTPaQHUUECKONW JUTEPATyphbl, NPABWIBHO OOOCHOBHIBACT
IIPUHATOE pELICHUE, BIIAJACCT PAa3HOCTOPOHHMMM HABBIKAMMU U
IIPUEMAaMH BBIITOJIHEHUS IPAKTUYECKUX 3a]1a4.

76 - 85

«3a4YTCHO»

OLIeHKa «XOpOIIO» BBICTABJIACTCA CTYACHTY, €CJIIM OH TBCPAO
3HACT MaTrcpuall, rpaMOTHO M IO CYHICCTBY H3JIaract €ro, HE
A0IYCKas CYICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MMpaBHUJILHO MNPUMCHACT TCOPCTUYCCKUC IIOJIOKCHHA  IIPU
PCUICHHUU  IIPAKTHYCCKHUX  BOIIPOCOB W  3ajay, BIaaccCT
HCO6XOI[I/IMI)IMI/I HaBbIKaMU U IPUEMaMU UX BBIITOJITHCHUA.

61 -75

«3a4YTCHO»

O1neHKa «ylOBJIETBOPUTENILHO» BBICTABISCTCA CTYACHTY, €CIIU
OH MMEET 3HaHHs TOJIbKO OCHOBHOTO MaTepHaja, HO HE YCBOMII
ero  jeranel, JOMycKaeT HETOYHOCTH, HEIO0CTaTOYHO
MpaBWIbHbIE  (OPMYIUPOBKH,  HApyLIEHHUs  JIOTUYECKOU
MOCTIeI0BATEIbHOCTH B U3JI0KEHUH MPOTrPaMMHOI0 MaTepuana,
HCIBITBIBACT 3aTPYAHCHHA IIPU BBIIOJHCHUNW MNPAKTHYCCKUX
pabor.

0-60

«HC 3a4YTCHO»

OneHka «HEYAOBIETBOPUTENIBHO» BBICTABIAECTCA CTYIEHTY,
KOTOPBIA HE 3HAET 3HAYUTEIBHOM YacCTHU IMPOTPAMMHOIO «HE
MaTepuana, J0MyCKaeT CyIIeCTBEHHbIE OINOKHU, HEYBEPEHHO, C
0O0JIBIIMMHU 3aTPYAHEHUSIMHU BBIMOIHIET IPAKTUYECKUE paOOTHI.
Kax IIPaBUIIO, OILICHKA «HEYAOBIIETBOPUTEIBHO
«HEYIOBJIETBOPUTEIILHO» CTaBUTCS CTYIEHTaM, KOTOpPBIE HE
MOTYT MPOJOJIKUTE 00ydeHHne 0€3 TOTTOJIHUTEIbHBIX 3aHITHH 10
COOTBETCTBYIOIICH NUCLUIUIMHE.

1. Boripocsl K 3K3aMeHy

1. WuTepdepeHIus 2IeKTpoMarHuTHEIX BOJTH. HTepdhepeHITMOHHBIE CUCTEMBI.

JIByxmydeBasi wHTep(EpeHIUs TPH COOCHOM KOTEPEHTHOM CJIOKEHUU




wiockux BoH. KapTuHa wuHTepdepeHLMH NpH HAKIOHHOM KOI€pEHTHOM
CJI0’KEHUH ITOCKUX BOJIH. HTEpdepeHIIMOHHas KapTHHA TPU KOT€PEHHTHOM
CJIOKEHUU CHEPUIECKON M TIIIOCKOM BOJTH.

WnTepdepenius npu AeneHUd aMIUIMTYA. JByXilyueBble HHTEp()EpOMETPHI
Maiikenscona u Maxa-llenaepa (onTtudyeckue cxembl, IPUHIUI PadOTHI U
oOnactu nmpumeHeHus1). Pexum O0eckoHeYHON Mmonochkl. UyBCTBUTEIBHOCTH
uHTephepomerpa MalikenbCoHa K MPOJI0JIBHOMY NIEPEMELLIEHUIO 3€pPKal.
MmuoronyueBas uHTepdepenmms. Huteppepomerp Dabpu-Ilepo (¢
pacuerom).  UysctBuTEnbHOCTh  HHTEephepomerpa  Dabpu-Ilepo
IIPOJOJIBHOMY  IIEPEMEIIECHUIO  3€pKal  pe3oHaropa.  Pasperenue
unTeppepomerpa @adpu-Ilepo.

WUntepdepennuss mnpu  AeNE€HUM  BOJIHOBOTO  (pOHTA. Pacuer
UHTEP(PEPEHIIMOHHON KapTUHBl B onbiTe HOHra B ciaydae TOYEYHOIO
MCTOYHHKA.

Pacuer uHTepdpepeHUMOHHON KapTHHBI B onbiTe FOHra B ciydae
INPOTSKEHHOT0 HCTOYHUKA. CTENeHb MPOCTPAHCTBEHHOW KOT€PEHTHOCTH U €€
CBSI3b C pa3MepamMu UCTOYHUKA. BUIHOCTh MHTEP(PEPEHIIMOHHOM KapTUHBI 10
Makcemnny.

[IpocTpaHCTBEHHAss KOTE€PEHTHOCTh JMJIi MPOTSHKEHHOTO  OJHOMEPHOIO
MEPHOT'0 UCTOYHHMKA C PABHOMEPHOM SIPKOCTBIO. 3BE3AHBIN UHTEPHEpPOMETP
MaiikenbcoHa.

Pacuer KapTUHBI JBYXJIy4€BOU uHTephEepeHITNN B
KBa3MMOHOXPOMAaTH4YECKOM cBeTe. CBSA3b CTENEHU KOT€PEHTHOCTH U CIIEKTPa
MOITHOCTH UCTOYHUKA CBETA.

Pacuer cTeneHM KOrepEeHTHOCTH MJII HMCTOYHUKA C «IIPSIMOYTOJIBHBIM»
CIIEKTPOM.

PacueT cTeneHu KOrepeHTHOCTH AJII UCTOYHUKA CO CIEKTPOM B BHJIE JIBYX

OECKOHEYHO TOHKUX JIMHUH.

10.PacueT cTeneHn KOT€pEHTHOCTH Jia3epa B PEXKUME TeHEepalud MPOI0JIbHBIX

MOA.



11.9nementapuas Teopus mudpakuuu ceta. [Ipunmun [roiireHca-Openens.
Pacuer nudpakiimoHHOM KapTUHBI METOI0M 30H DpeHels.

12.Pacuer nudpakIMOHHON KapTHHBI AJIs LIEIEBON AUapparMbl METOJOM 30H
®peHens B apakCHaIbHOM MTPUOINKEHUH.

13.0Omnucanue mporecca pacnpocTpaHeHus: chepudeckoro BOJIHOBOTO (pOHTA B
BakyyMe MeTogoM 30H @Dpenens. @OwibTpanus BOJHOBOTO (pOHTA
aMIUTUTYJHBIMU TpaHCIapaHTaMH C TOYKH 3peHus Meroaa 30H Dpenens.
JlndpakironHas pemieTka U 30HHas MIIACTHHKA ¢ TOUKH 3PEHUS METOAa 30H
Openers.

14 Unterpansuas Tteopema Kuxroda. Teopus mudpaxuuun Kuxroda.
O6ocHoBaHue npuHnuna [ 'roirenca-dpenerns.

15.JIudpakiinoHHBIM WHTETpaji, BBITEKAOMUA u3 mnpuHiuna [rolreHca-
Openens. [Tpudbnmxenus Opaynropepa u Ppenens. JIluHza, Kak 31eMEHT
BBINIOJIHAIOIININ npeoOpa3oBanue Oypne.

16.Pacuer mudpakuronHoil kaptuubl @DpayHrodepa s y3KOU IIETIEBOM
nuadparmel.

17.Pacuer nudpaximonHor kaptunHbl DpayHrodepa mis cUHYyCOMTATBHON
aMIUIMTYIHOM  audpakuuoHHOM pemetrku. Judpakuums Pamana-Hara.
Hudpakunonnoit  kaptuHa  @payHroepa a8  HECHUHYCOMIATBbHON
aMIUTUTYIHOM  audpakimoHHo pemetku. [loHstre 00 oONTHYECKOi
00paboTke uHpOpMaIUH.

18.ITpuniun babune. Judpaxims Ha «CTEPIKHE.

19. ludpaxiusa @penenst Ha M0ayOECKOHEUHOM JKpaHe. Pacmpenenenue
WHTEHCUBHOCTH CBETa B AU(PAKIIMOHHON KapTHHE.

20. Mudpakuums bpera.

21.TlpunHiun BoccTaHOBIICHUST BOTHOBOTO (poHTa. ['onorpadus. ['omorpamma
KaK AU(PpaKIMOHHAs pellieTKa.

22.T'onorpammel JleHuCIOKA.

23.T'osorpaMMa Kak 3JIEMEHT ONTHYECKOTO KOPPENsATOpa U rojorpaduyeckoro

uHTephepoMeTpa.



24 MetamnoonTtuka. Pacnipoctpanenue cBera B Metayie. CBsa3b ko3¢ duiiueHTa
3aTyXxaHusl C MPOBOAMMOCTBIO METAIIOB. [ 7TyOMHA MPOHUKHOBEHUS CBETA B
MeTaibl. KoaghuimeHt otpaxeHus cBeTa MeTaiaMu.

25.Teopus nucnepcuu i METaIOB.

26.111a3MOH-TIONAPUTOH. Y CIIOBUS BO30YXKIACHHUS.

27 Kpuctamnoontuka. Ontuyeckas aHU30TPONHUS U JIBYJIyYETPEIOMIICHHUE
KpPUCTAJUIOB. AHHU30TPOINHBIE KPUCTAUIBI C COOCTBEHHON aHU30TPOIUEH.
Ontrueckas ock. OJJHO U IBYXOCHBIE KPUCTAUIbI. TEeH30p TUAIEKTPUIECKON
IPOHUIAEMOCTH. DIUTUIICOU TUAIEKTPUUECKOMN MPOHUILIAEMOCTH.

28.11peoOpa3oBaHre COCTOSIHUSL TOJSpHU3ALMM  BOJH. YeTBepTHBOIHOBBIE
m1acTUHKUA. MHIyIIMpOBaHHAST aHU30TPOIHUA. DIEKTPOONTHUYECKUN 3(DPEKT.

OnTtuyeckue MOOYJIATOPBI CBCTA. HOHHpOH,Z[BI.

O1eHOYHBIE cpeacrea aJist TeKymeﬁ arTrecrainmumn

2. Bonipochl /151 KOHTPOJIbHBIX padoT
KounrpoasHas padora Nel.
1. JIByxmyueBoi unteppepomerp MaiikenbcoHa.
2. Kaptuna unHTepdepeHIMM NpPU HAKIOHHOM KOTEPEHTHOM CIIOKEHUHU
IJIOCKUX BOJIH.
3. ByxmyueBoii uatepdepomerp Maxa-Ilennepa.
4. Nnrepdepomerp dadpu-Ilepo.

Konrpoabnasi padora Ne2.
1. Pacuer uHTepdepeHIMOHHON KapTuHBI B ombiTe KOHTa B ciydae
TOYEYHOTO UCTOYHHKA.
2. Pacder cTeneHu KOrepeHTHOCTH ISl HCTOYHUKA CO CIIEKTPOM B BUJIE

JBYX 0€CKOHEYHO TOHKHX JIMHUM.



3. Pacuer unTepdepeHIIMOHHONW KapTuHBI B omnbiTe FOHra B ciydae
MPOTSHKEHHOT'O UCTOYHHKA.
4. Pacuer  cTeNeHUW  KOTEPEHTHOCTH  JJII  KMCTOYHHUKA  C

(IIPAMOYT'OJIBHBIM» CIICKTPOM.

KonrpouasHas padora Ne3.
1. Pacuer audpakuMOHHOW KapTHHBI [Js ILEJIEBOW Auadparmbl
MeTO/I0M 30H PpeHerns B mapakcuaibHOM MPHUOIMKEHUN.
2. @uibTpalys BOJIHOBOTO (PPOHTA aMIUIUTYAHBIMH TPAHCIIAPAHTAMH C
TOYKH 3pEHUS MeTo/1a 30H DpeHes.
3. Onucanue mporecca pacnpocTpaHeHusi cHepruyecKoro BOJIHOBOTO
¢poHTa B BaKyyMe MeT0J1I0M 30H DpeHersi.

4. UnrerpanbHas Teopema Kuxroda. Teopus nudpaxinuu Kuxroda.

Kontpoabnasi padora Ne4.
1. Pacuer nudpakunonHoir kaptunsl DpayHrodepa s y3KOH
11eJIeBOi quadparmol.
2. udpakmuonHoit kaptuHa PpayHrodepa s HECHHYCOUIATLHOM
aMIUTUTYTHOUN TU(PPaKIIMOHHON PEIIETKH.
3. Pacuer  nmudpakuMoHHON ~ KapTUHBI O®paynrodepa s
CUHYCOUJATbHOM aMIUTUTYAHOU JU(PAKLIUOHHON PEIIETKH.

4. JMudpakius Openens Ha MOJTyOECKOHEYHOM dKpaHe.

3. KonTpoJibHbIe BONPOCHI K J1a00paTOPHBIM padoTam
JlaGoparopHuasi padora Ne 2. Onpenesienne GOKYCHBIX PACCTOSAHUI
MOJIOKUTEJBLHOM M OTPULIATEIbHOM JTUH3 MeToAoM beccess:
1. Yem ornuyaeTcs TOHKasl JuH3a OT ToJCcTON? Kakue OCHOBHBIE MapaMeTphl
JIMH3 BbI 3HaETE?

2. Kakwue Turbl JJMH3 BbI 3HacTe?



o o bk~ w

[Toka3aTh MpOXOKJICHHE JIydel B cOOMparoie JTUH3E.

[Toka3aTh NPOXOKICHHE JIyYeH B PACCEUBAIOILIEH JINH3E.

[Tokazatk, Kak CTpOUTCS N300pakeHNEe B TOHKOW U TOJICTOM JINH3AX.
BreiBectu Gopmyny 1uisi onpeneneHusi (OKYCHOTO PAcCTOSHHSI IO METOY

beccens.

JlaGopaTopHuasi padora Ne 3. OnpeaesieHue pacCTOSIHUSA MeXKAy HIEJIAMHA B

OnbITE I0HT'A:

1.
2.

Uto Takoe unrepdepeHmus’?

Uto Takoe KOrepeHTHOCTH?

BriBecTH ycimoBrs MaKCUMYMOB 1 MUHUMYMOB WHTEP(GEPEHITUHN JIJIST CXEMBI
FOwra.

BreiBectn hopmyity 1Sl OnIpeieNIeHUs PACCTOSIHHS MEKTY IIEISIMHU B OIIBITE

IOnra.

JlaGoparTopHasi padora Ne 4. UcciienoBanue 3akoHa MaJiroca U IpOX0sKIeHHSI

MOJISIPU30BAHHOTO CBeTa Yepe3 (Ppa3oBYI0 IUVIACTHHKY

1.

2
3.
4

UYro Takoe nossipuzanusa? Kakve Buapl moisipu3anyu Bel 3HaeTe?
OO0BgcHUTE 3aK0H Masroca.

PacckazaTh 00 2JITUNITHYECKOM TOJIIpU3allii CBETA.

. dto MMPOUCXOJUT C INIOCKOIIOJAPHU30BAHHBIM CBETOM IIPHU IMPOXOKACHUU

4yepes MOJTYBOJIHOBYIO U YETBEPTHBOIHOBYIO TIJIACTUHKU?

JlaGoparopHnasi pabora Ne 5. UccienoBanue oTpaxaTeIbHOM CIIOCOOHOCTH

I[I/IC)JIeKTpl’I‘IeCKOﬁ MMOBCPXHOCTH:

1.
2.
3.
4.

YTto Takoe mokazaTesb MPEeJTOMIICHUS ?
YT0 TaKko€ IUIOCKOCTh NaJeHUA?
ChopmynupyiiTe 3aKOHBI OTPAXKESHUS U TIPEJIOMIICHHUSI CBETA.

Urto Takoe miockocTh nosspu3anun’? Kakue ObIBatOT THIIBI TTOJISIPU3AITIHN?



5. Paswscuute cymniHocTh hopmyn dpenens.
6. Uto Takoe yroxa bproctepa?
7. Onucath 1a0OpPaTOpPHYIO YCTaHOBKY M OOBSCHUTH Ha3HAUYCHHE BCEX

BXOJAIINX B HCC 3JICMCHTOB U YCTPOﬁCTB.

JlaGopaTopHuasi padora Ne 6. Uzyuenne 3pdexra [lokkennca u Mogyasinun
cBeTa:
1. Yrto Takoe ecTeCTBEHHOE U HCKYCCTBEHHOE JIBOMHOE TyuernpenomieHue? Uto
Takoe OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIN JTy4H?
2. Ilouemy IHMHEWHBIA SIEKTPOONTUYECKUA HPGHEKT BO3MOKEH TOJIBKO B
aHU30TPOIHBIX cpenax?
3. Kakue marepuainbl HCHONB3YIOTCS JUIsl CO3JaHHUS MOIYJISITOPOB CBETa Ha
ocHoBe 3(pdekra [lokkenbca?

4. TlpuHUMN JEUCTBHS MOMEPEYHOTO 3IEKTPOONTUYECKOTO MOAYISITOPA CBETA.

JlaGoparopHasi padora Ne 7. Iluppakuus ®@paynrodepa Ha KpyrJjiom
OTBEPCTHH:

1. Mudpaxuusa @penens. [Ipubdmnkenne Openens.

2. Ilpubmmkenne @paynrodepa. dudpakums Opaynrodepa Ha Kpyriom

OTBEPCTUH.

JlabopaTopHuasi padora Ne 8. ludppakuus @payHrodepa Ha nepuoguIecKoi

CTPYKTYype:

1. JIudpaxius OpayHrodepa Ha MIEH.
2. BnusiHue MWPUHBI MIETH | pa3MepPOB HCTOYHHUKA.
3. Hudpakuus Opaynrodepa Ha ABYX HIENSX.

4. Judpakmus @paynrodepa Ha MEPUOTAIECKON CTPYKTYPE.



JlaGopaTopHnasi padora Ne 9. OnpeaesieHue JJIUHbI KOT€PEHTHOCTH
MOJIyIIPOBOJAHMKOBOI0 JIa3epa ¢ UCIOJIb30BaHNeM HHTepdepomeTpa
MaijikeJbCOHA:

1. Pacckazatb 00 ycrpoiicTBe nHTepdhepomerpa MalikeabcoHa.

2. PacckazaTbh 0 BpeMEHHON KOT€PEHTHOCTH.

3. OnucaTh METOJ ONPEIEIICHUs IIMHBI KOT€PEHTHOCTHU C UCIIOJIb30BAHUEM

uHrepdepomerpa MaiikeabcoHa.



