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Kypc 4 Cemectp 7

Yueonslii niian Hadopa 2013 roga

Pacnpenenenue pabouero BpeMeHU:

No Bunsr yaeGHoii paboTh Cemectp | Bcero Enuanisl
7
1 Jlekumun 20 20 qac
2 JlaGopatopHble pabOoThI 12 12 qac
3 [IpakTuueckue 3aHsATHS 12 12 qac
4 Kypcogas pa6ora (KPC) (ayautopHas) HE MIPeTyCMOTpPEeHA qac
3) Bcero ayauropHbix 3austuii (cymma 1 - 4) 44 44 qac
6 W3 HuX B MHTEpaKTUBHOH (popme 36 36 qac
7 CamocrositenbHas padota cryaentoB (CPC) 28 28 Jac
8 Bcero (6e3 sx3aMeHa) (Cymma 5, 7) 72 72 Jac
9 Camocrt. paboTa Ha MMOATOTOBKY, Clady - - qac
HK3aMeHa
10 | OGmiast TpyI0eMKOCTh (CymmMma 8§, 9) 72 72 qac
(B 3a4ETHBIX SAMHMIIAX ) 2 2 3ET

3aver — 7 (cenpMoi) ceMecTp
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1. Meau u 3agauyu AucuuIMHbl «MHTerpajabHas ONTHKA»

Ileny pucUUIUIMHBL - YCBOGHHME CTYAEHTaMM (PU3UYECKMX OCHOB (DYyHKIIMOHMPOBAHUS,
(GyHIAMEHTAIBHBIX NPEAEIOB U OrPaHMYCHMH YCTPOMCTB HMHTErPAJIbHOM ONTHKH, HaXOSIIUX BCe
0oJsee MUPOKOE NPUMEHEHUE B COBPEMEHHON HayKe U TEXHHUKE.

3adauu oOucyunnaunvl - QGopmMupoBaHuE SICHOM (UUYECKON KapPTHHBI PACTIPOCTPAHCHUS
ONTUYECKOTO M3JIY4YEHMs] B IUIAHAPHBIX CBETOBOJAX; KOMIUIEKCHBIM aHaIM3 MEXAaHW3MOB aKyCTO-,
JIEKTPO- U MAarHuTO-OITUYECKOIO0 B3aUMOJCUCTBUN H3JIy4EHHUS CO CPEIOM PpaCIPOCTPAHECHUS;
CPAaBHMUTEIBHBIM  aHAIM3  METONOB MOIYJILIMM W3JIy4EHUs, OTPaHUYCHUs HAKIIAJbIBAEMBIC dTUMHU
METOJAAMM HAa ONTUKO —  DJIEKTPOHHBIE YCTPOWCTBA M YCTPOMCTBA HWHTEIPAIBHOM OITHKH;
O3HAaKOMJICHHE C YPOBHEM COBPEMEHHOIO pa3BUTHsA MHTEIPAJIbHOW ONTUKH, TEHACHLUSMHU €€
JAJIBHEUIIETO Pa3BUTHS.

2. Mecro nucuumiauabl B cTpykrype OOII
«WHTerpanpHas onTuka» — auciuinimHa o Beioopy (B1.B./1B.8.2) moAroroBku CTYyIEHTOB MO
HaIpaBJICHUIO MOATOTOBKH OakanaBpoB 11.03.04 DiaexkTpoHMKA U HAHORJICKTPOHUKA.

3. TpeOoBaHusi K pe3y/IbTaTaM OCBOCHHUS M CHUILIMHbI

[Tponecc n3yyeHust TUCUUIUTMHBI HAIIPaBJeH Ha (OPMUPOBAHHE CIIETYIONINX KOMITETECHIIHNA:

—  CIIOCOOHOCTH IPEJICTABIATh aJEKBATHYIO COBPEMEHHOMY YPOBHIO 3HaHUI HaydHYIO
KapTUHY MHUpPa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIOXEHHI, 3aKOHOB U METOAOB €CTECTBECHHBIX HAYK U
maremaruku (OITK-1);

—  CIIOCOOHOCTD BBISABJIATH €CTECTBEHHOHAYUHYIO CYIIIHOCTH MPOOJIEM, BO3HUKAIOIINX B XOJI€
npodeCCHOHATIBHON JIEATEIbHOCTH, NpPUBJIEKAaTh Ui HX pEIIeHUs COOTBETCTBYIOUIMHA (hU3MKO-
maremarudeckuii anmapar (OITK-2).

B pesynbpraTe u3yuyeHus JUCUUIIIMHBI CTYACHT JOJIKEH:

3Hamb: GU3NYECKUE OCHOBBI (PYHKIIMOHUPOBAHUS, (yHIAMEHTAIBHBIC TPEACIBl U OTPAaHHYCHHS
YCTPOMCTB UHTErPATIBHON ONTUKH.

YMmembp. CTPOUTh MareMaTH4yeckue W (U3MYECKHEe MOJIENM MPOLECCOB PACIHPOCTPaHEHUs
ONTHUYECKOTO M3Jy4EHHs B BOJHOBOAHBIX CpEIax; IPOBOAUTH KOMIUIEKCHBIM aHaIW3 NPUYAH U
MEXAHU3MOB IIOTEPh ONTHYECKOIO W3JIy4EHUsS, JAUCIEPCHOHHBIX XapaKTEPUCTHUK  BOJIHOBOJOB;
IIPOBOAMTDH CPABHUTEIBHBIM aHAIU3 METOAO0B MOIYJIALIUN U3ITyUEHHUS.

61a0emp . TEPMUHOJIOTHEN, UCIIOJIB3YEMOW B MHTETPAIIBHOM ONTHKE; HABBIKAMU MOJEINPOBAHUS
U UCCIEJOBAHUS IIPOLIECCOB PACIHPOCTPAHEHMsI CBETOBBIX BOJIH B ONTHYECKMX BOJIHOBOZAX;
COBPEMEHHBIMM METOJaMH U IMOAXO0JaMU IpHU pa3pabOoTKe M IKCIUIyaTallud YCTPONCTB U CHCTEM
WHTErPAIIBHON ONTHKHU.

4. O0beM AUCHMIVIMHBI U BUJbI Y4eOHOH padoThl
OO1w1ast TpPyA0EMKOCTh IUCIUILIUHBI COCTABISAET JIBE 3aYETHBIX €IUHUIIBL.

Bun yae6Hoit paboThI Bcero gacos Cemectp
7
AynuTopHble 3aHATHS (BCero) 44 44
B tom uucne:
Jlexmun 20 20
Jlaboparopusie pabots (JIP) 12 12
IIpaxtraeckue 3ausaTus (I13) 12 12
Kypcogas pabota (KPC) (ayauropHast) - -
W3 HUX B MHTEpaKTUBHOH (opme 36 36
28 28
CamocrosTebHasi padoTa (Bcero)
Bcero (6e3 sx3amena) 72 72
OO6mmas TpyI0eMKOCTh Jac 72 72
3agernsle Equanie Tpygoemkocti 2 2
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5. Copepsxkanue Q¥ CHUITHHBI

5.1. Pa3zgepl AMCOUIIINH ¥ BUABI 3aHATHI

Ne HanmenoBanue pasaena JIa6. | IIpaxrt. KpC Bcero PopmHpyembIe
n/m Jlex. (aymm- CPC KOMIIETEHIINN
JVCIUTITHHBI 3aH. 3aH. TopHas) qac (OK, TIK)
1 | Beenenue 1 1 2 OIIK-1; OIIK-2
2 | OCHOBHbIE COOTHOILICHUS 5 - 6 - 3 14 OIIK-1; OIIK-2
JUTS OIMCAaHUS IUIOCKUX
CBETOBBIX BOJIH U CBETOBBIX
IIY4YKOB
3 | IlnanapHble ¥ KaHATBHBIE 4 4 2 - 6 16 OIIK-1; OIIK-2
OINITUYECKUE BOJIHOBOBI
4 | Marepuasbl ¥ METO/IbI 3 4 - - 6 13 OIIK-1; OIIK-2
(hopMuUpOBaHUS TTAHAPHBIX
1 KaHAJIBHBIX BOJIHOBOJHO-
OINTUYECKUX DJIEMEHTOB
5 | HenuHeliHO-oNTHYECKUE 3 4 - - 6 13 OIIK-1; OIIK-2
3¢ ($eKTH B ONTHYECKUX
BOJIHOBOJAX
6 | ITaccuBHble U 4 - 4 - 6 14 OIIK-1; OIIK-2
yIpaBIAOIIME
HAHTErPAIBLHO-ONITUYECKHUE
3JIEMEHTBI; UHTETPAIIbHO-
ONTUYECKUE MPUOOPHI
HUroro 20 12 12 - 28 72
5.2. Conep:xkaHue pa3ieioB TMCHUILIHHBI (110 JEKIUSIM)
Ne | Paznmen qucUMIUIMHBL Conepxanue pasaena Tpyno- | ®opmupyemslie
n/m €MKOCTb KOMITCTEHIINT
(uac) (OK, TIK)
1 | Beenenue Lens 1 comepxanue Kypca, ero cB3b C JpyrUMHU 1
JVMCIUTUIMHAMH, HCTOPUYECKas CIPaBKa O BOSHUKHOBEHNUHT )
Y pa3BUTUU UHTETPAIbHON ONTUKH, OCHOBHAS U OIIK-1; OTIK-2
JIONIOJIHUTENbHAs JINTEpaTypa.
2 | OcHOBHEIE Cuctema ypaBHEHHUH 3JI€KTPOMArHUTHOTO TIOMS IS 5
COOTHOIICHUS JUTS JIMAJIEKTpUYEeCKOl cpenbl. BolHOBOE ypaBHEHHUE.
omucanus miocknx | CTPYKTypa MOJis MIOCKON CBETOBOM BOJIHEI B
CBETOBLIX BOIH H Oe3rpanudHoi cpene. [lonspusanus cBera. OITK-1: OIK-2
CBETOBBIX MyUKOB HOJ’IHpI/Ij’,aHI/IOHHLIe aneMeHTbl. OTpakeHHe CBeTa OT
IUTOCKO# rpanuiibl. [lonHoe BHyTpeHHEE OTpaXkeHHe CBETa.
[Tapabonmyeckoe ypaBHeHHe Teopun nudpaknuu. ['ayccos
CBETOBOW MYYOK.
3 | [nanapHbie 1 [TnaHapHbIA ONTHYECKUI BOIHOBO: MOl BOJIHOBO/IA - 4
KaHaJIbHBIE HallpaBJisieMble, BbITEKatoLue, u3nydarenabusie; TE u TM
OIITHUECKHE MO/Ibl; pOpMHPOBaHKE HAIPABIISIEMBIX MO/ C TIO3ULINI
BOJTHOBOIBI reOMETPUYECKOM ONTHKH U TUCIIEPCHOHHOE YpaBHEHNE
IUIAHAPHOTO BOJHOBO/A. DJIEKTPOMArHUTHAS TEOPHUs
IUIAHAPHOTO JAMAIIEKTPHUECKOTO BOJTHOBOA. BhIBO
JIMCTIEPCHOHHOTO YPAaBHEHUSI U TUCTIEPCHOHHBIC KPUBBIE,;
HOPMHPOBAHHBIE TTApAMETPHI U 0000IIEHHBIE OIIK-1; OIIK-2
JIMCTIEPCHOHHbBIE KpHBbIe. [I1aHapHbIe BOIHOBO/IBI CO
CTYIEHYATHIM U IPaJIMCHTHBIM POQIIIMH ITOKa3aTeIs
npesnoMieHus. JlucnepcuoHHOe ypaBHEHHE /IS
I'paJIMeHTHOTO TUIAHAPHOTO BOJIHOBO/A. MeXaHN3MBbI
IIOTEPh CBETA B ONTUYECKUX BOJIIHOBOaX. KaHanbHbIe
OIITHYECKHE BOJIHOBO/IbI: OCHOBHBIE THIThI KaHAIBHBIX
BOJIHOBOJIOB; MO/JIbl KaHAJBbHBIX ONTHYECKHX BOJHOBOOB.
4 | Matepuaibl u OcCHOBHBIE MaTepHalbl HHTETPaJbHONW ONTHKU: aMOpQHbIE 3
METOIbI JVJIEKTPUKH, TIOTYTIPOBOJHUKOBBIE MAaTEpHAIIbI, OIIK-1; OIIK-2
dopMHUpOBaHHS JIEKTPOONTHYECKHE KPHUCTAILIBI. METObl SIUTaKCHU B
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IJIaHApHBIX U

(hOpMUPOBAHUY MOJTYTIPOBOHUKOBBIX BOJIHOBOIHO-
ONITUYECKUX dJIeMEHTOB. MeToap! auddy3un, HOHHOTO

KaHaJIbHBIX
BOJTHOBO/HO- oOMeHa, HOHHOH UMIUTaHTalu! B (GOpMUPOBAHUH
OIITHYECKIX BOJTHOBOJHO-ONITHYECKHX JJIEMEHTOB B IUIICKTPUUCCKUX
SIIEMEHTOR KPHCTAJUTMYECKUX MaTepuanax. TUnnaHbIe
XapaKTEPUCTUKHU BOITHOBOJHO-ONTHYECKHUX IEMEHTOB IIPH
HCIIOJIb30BAaHHUHU Pa3HbIX METOJ0B (JOPMHUPOBAHHSI.
5 | Henuneito- [onsgpu3zanuss IUAIEKTpUKa B DIEKTPUIECKOM  IIOJE. 3
OIITHYECKUE Cpenpl C KBagpaTH4HOW W KyOMYHOH onNTHYeCKOU
3 ekl B HEJIMHEITHOCTBIO - BO3MOXHBIE HEITMHEHHO-ONTHYECKUE
OITHUECKIX 3¢ QEeKTH B TaKUX cpefax. Y paBHEHHE HEIMHEHHBIX BOJIH.
BOJIHOBOJIAX Henuneiino - ontuueckue maTtepuainsl. ['eHepanus BTOpOit
TapMOHUKH. CaMOMOAyNSIIIHSA. CaMoBO31€eHCTBIE OITK-1: OIK-2
CBETOBBIX IIyYKOB B HENMHEWHOH cpene. Bpemennslie u ’
MIPOCTPAaHCTBCHHBIC ONTHYECKHE COJIMTOHBI.
BrmyxneHsoe KOMOMHAIIMOHHOE paccestHne "
BBIHY)KJIEHHOE paccesiHue ManpaeneimiramMa - bpuimosHa.
OcoOeHHOCTH ~ TIPOSIBICHUS  HEJIWHEHHO-ONTHYECKUX
3¢ (EKTOB B BOITHOBOJIHO-ONTHIECKUX CTPYKTYpax
6 | [TaccuBHBIE U [TaccuBHBIE ~ MHTETPANBHO-ONTHYECKHE  KOMIIOHEHTBI: 4
YIpaBISAIONINE JIMH3BI, TPHU3MBI, 3€pKaja, PpacCIICNUTEIN  IIyYKOB,
I/IHTeraJ'ILHO- HampaBJICHHBIC OTBCTBUTCIIU, IIOJIAPU3ATOPHLI. MGTO[[I:I
OTITHYCCKHE (dbopmupoBaHus, XapaKTePUCTUKH. VYnpasnsronye
TICMCHTHI 3JIEMEHTBL HUHTETpaJIbHON OITUKHU Ha OCHOBE OIIK-1; OIIK-2
JJIEKTPOONTHYECKOTO M aKyCTOONTHYECKOTo 3(dekToB:
WHTETPAIBHO-
MOJYJISITOPBI, Ne]IeKTOphl, IPeodpa3oBaTesid 4acTOThl U
ONTHYCCKIE MOJISIpU3aluK cBeTa. VHTerpaabHO-ONTHYECKHE JIa3ephl U
pubOpBI JaTYHKH PU3MYECKHUX BEIUYMH.
HUroro 20

5.3 PasngeJnl

JTUCIUTIINHBI

U  MEeXKITUCHUIJIMHAPHBIE CBSI3M ¢ 00ecneYuBaIOIIUMHU
(mpeabIAymuMu) U o0ecrniedyuBaeMbIMH (MOCIEAYIONIMMHI) JUCHUNIMHAMUI

Ne
n/n

HammenoBanne obecreunBaronux (MIPeIbIAyIINX) U
o0ecrieYynBaeMbIX (ITOCTIEAYIOMINX ) JUCITUTUTHH

Ne Ne pa3aenoB naHHOM JUCHUIUIMHBL, SIS
KOTOPBIX HEOOXOIMMO U3yUCHHE
obecrieuynBarOIuX (TIPEIBIIYIINX) H
obecrieunBaeMbIX (ITOCIICIYIOIINX ) TUCIATIIHH

1 [ 2 | 3 4 5 | 6
[peqmecTByomue IHCHAIIHHBI
dusuka + + + + + +
DuU3NYECKUE OCHOBBI JJIEKTPOHUKH - + + + + +
CrnenuanbHbIe pasaensl (1)1/131/11(1/1 - + + + + +
Ontryeckre MeToabl 00paboTkH HHPOPMALTUU - + + + + +
Hanoosnexktponuka - + + + + +
Hocaenywommue 1MCHUILIHHBI

KBanTOBast 1 onTHYeCcKas 2JIEKTPOHHUKA - + + + + +
KBaHTOBBIE 1 ONTO3IEKTPOHHBIE IPHOOPHI U YCTpOiicTBa - + + + + +
BsaumoeiicTBre onTHYECKOTO U3J1Yy4YCHHUs C BEIECTBOM - + + + + +
MHUKpOBOJHOBBIE TPUOOPHI M yCTPOHCTBA - + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIUI, GOpMHPYEMBIX IPH U3Y4YCHHH AUCHHUILINHBI, 1 BU10B

3aHATHH
Ilepeuyens Bunel 3ansTHii DOopMBI KOHTPOJIS
xomnerenuuii | JI | JJa6 | IIp | KP | CPC
OIK-1 + - + Ortuer no naboparopusiM padoram. [IpoBepka 3aganuii Ha
MPAaKTHYECKUX 3aHATHSIX. 3a4erT.
OIK-2 + - + Ortuer o naboparopusiM padoram. IIpoBepka 3aianuii Ha
MPAaKTHYECKUX 3aHATHSX. 3ayer.
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Jl-nexuwst, Ilp - mpakTHyeckue U ceMuHapckue 3ansaTus, J1ab — maboparopusie padotsl, KP/KII — kypcoBas
pabota/mpoekt, CPC — camocrosTensHas paboTa CTyIeHTa

6. UnTepakTuBHBbIE MeTOAbI U (JOPMBI OPraHU3al UM 00y4YeHus!

TexHoI0rMKM UHTEPAKTUBHOTO 00Y4EHUS MPHU Pa3HBIX POpPMax 3aHATUH B yacax MPUBE/ICHBI B

tadiuue 6.1
Tabmuia 6.1 — TexHOTOTUN HHTEPAKTUBHOTO O0YUYESHHS MPH pa3HBIX popmax 3aHATHI B Hacax
WHTepakTuBHBIE WHTepakTuBHBIE HNurepakTuBH
Mertonbl Bcero
MPAKTUYCCKHE 3aHATHS nabopaTopHbIC 3aHATHUS BIC JICKIIUU
7 cemecTp
«PasmuHKay, Jlexmus ¢ - - 16 16
OIIUOKaMI
«MO3roBO# MITypM» 10 - - 10
«['pynmoBas padora» - 10 - 10
HUroro 3a cemectp: 10 10 16 36
Hroro 10 10 16 36
7. JJaGopaTopHbIii NPAKTHKYM
Ne | Ne paznena HamMmenoBanune mabopaTOpHBIX padoOT Tpyno- Komnerennuun
/11| AUCIUIUINHEI €MKOCTh OK, IIK
n3 Tabum. 5.1 (gac)
1 3 Hccnenoanue nossipu3alliOHHBIX CBOMCTB MJIAHAPHOTO
ONTHYECKOTO BOJIHOBOJIa B HHOOATe JIMTHS, OIIK-1; OIIK-2
MOJYYEHHOT0 METOJOM MOHHOM UMIUTAHTALIMU
2 5 HccnenoBanue nudpakiiuy CBETOBOTO MyYKa B Cpefie ¢
& Aupakui cl v pea OIIK-1; OTIK-2
TEPUOANYECKON MOIYJISLIMEN TTOKA3aTENs MPETOMIIEHUS
3 6 HccnenoBanye MIaHAPHBIX OTIIHYECKUX BOJHOBOJIOB OIIK-1; OIIK-2
BCEro
8. IlpakTHyecKkue 3aHATHS (CEMHUHAPHI)
Ne | Ne paznena TemaTnka MpaKTHYECKUX 3aHATHIA (CEMUHAPOB) Tpyno- Komnerenuuu
/11| AUCIUTUINHEI €MKOCTh OK, IIK
n3 1abu. 5.1 (uac.)
1 2 Pacder XxapaKTepHCTHK IO U IMOJISIPH3ALHHU TUIOCKHX CBETOBBIX
PAITep brzatt OIIK-1; OTIK-2
BOJIH
2 3 Pacder mapameTpoB U JUCIIEPCHOHHBIX XapaKTEPUCTHK ILIAHAPHBIX
PaneTpos 1 ANCHEP Paictep P OIIK-1; OTIK-2
ONTHYECKHUX BOJHOBOJIOB
3 6 Pacuer xapakTepHCTHK MOAYIATOPOB CBETa HAa OCHOBE TUIAHAPHBIX OIK-1: OIK-2
ONTHUYECKUX BOJIHOBOJIOB
BCETO
9. CamocrosiTe/ibHasi pabora
Ne Ne paznena TemaTuka Tpyno- Komnerenmuu OK, ITK KoHTposb BBINIOJIHEHUS
m/m|  OTUCHUTUIMHBIL CaMOCTOSTEIILHON paOOTh | €MKOCTb paboTsl (ompoc, Tecr,
13 tadu. 5.1 (Oemanuzayus) (uac.) JIOM.33/IaHUE U T.]1.)
1 1-6 ITpopaboTKa JIEKIIHOHHOTO 8 OIlIK-1; Onpoc, ceMHUHApPHI,
Marepuaia OIIK-2 3a4er.
2 2,3,6 IToaroroBka k 6 OIIK-1; Onpoc u npoBepka Ha
MPAKTUYCCKAM 3aHITHIM OIIK-2 MPAKTHYCCKUX 3aHITHAX.
3 3,56 IToaroToBKa OTYETOB 1O 8 OIIK-1; Jormyck k 1abopaTtopHOi
11ab0paTOpPHEIM paboTam OIIK-2 pabote. Otuer.
4 1-6 CamMmocTosSTeIbHOE 6 OIIK-1; Onpoc, ceMUHapHI,
W3y4YEHUE TEM OIIK-2 3a4er.
TEOPETUUECKON YacTU
Hroro 28
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10. IlpumepHas TeMaTHKA KYPCOBBIX padoT
Kypcosas pabora He mpe1ycMOTpeHa

11. PeifiTuHroBasi cucreMa /11l OleHKH yCIIeBAeMOCTH CTY/I€HTOB

Onenka oOpeMa W KauecTBa 3HAHUH CTYAEHTOB IIpU BHYTPHUCEMECTPOBOM MU
IPOMEKYTOUYHOM AaTTeCTallMM OIpereiseTcs B CcooTBETCTBUU C «[lomoxeHneM o mopsake
UCTIOJIb30BAHUS PEUTUHIOBOM CUCTEMBI JIJISl OLICHKH yCIIEBAEMOCTH CTYJCHTOB (TIPHKa3 PEKTOpa OT

25.02.2010 Ne 1902). CemectpoBas OayuipbHasi pacKiiajka 1Mo IUCHUILIMHE MPUBEICHA B TaOIuUIe
11.1.

Tabmuma 11.1 — bamnpHas packimagka mo aucnuiuinHe «VHTerpagbHas OINTHKa», CEIbMOU
cemecTp (3ader, JISKIHH, 1a00paTOPHBIC 3aHATHS, TPAKTUICCKUE 3aHSTHSI)

OneMeHTHl y4eOHOH MaxkcumanbHbIH MaxkcumanbHbII MaxkcuManpHbIH Oarmt Bcero

JIeSATENBHOCTH 6amn Ha 1-yr0 KT ¢ Oa 3a mepuon 3a nepuog Mexnay 2KT 3a
Hadana cemectpa | Mexnay 1KT u 2KT U Ha KOHELl CEMECTPa | CEMECTp
ITocemenue 3anstuit 2 2 2 6
TecToBBIN KOHTPOJIB 10 10 10 30
[TpakTHyeckue 3aHATHS 10 10 10 30
BrinonHenue u 3amura 6 8 8 22
Pe3yJIbTaTOB J1a00PATOPHBIX
pabot

KoMIOHEHT CBOEBPEMEHHOCTH 4 4 4 12
HToro MakcumyMm 3a nepuo: 32 34 34 100
Hapacraroumm urorom 32 66 100 100

PeliTuHT BBICTaBIISIETCS MOJIHOCTHIO, €CITU paboTa cAaHa B CpoK (Ha Tekyied Heaene); 50%
pEeUTHHIa BBICTABIISAETCS, €CIIM TEKyIllas HeAels MpocpodeHa. 3a 0osiee MO3AHIOK clady 3aJdaHui
peiituHr He craButTcs. [Ipu mpomyckax Mo YBa)KUTEJNBHBIM MPUYMHAM OIIEHKA BBICTABIISIETCS 1O
CaMOCTOSITENILHOMY 33JJaHUIO.

Cocrapnstomas OalsIbHOW OLIEHKM BXOJAUT B HTOrOBYK cymMmy OamioB. Meroauka
BBICTABJICHUS OAJIIOB 3a OTBETHI HA AK3aMEHE ONpenesieTcs IpernoaaBaTenaeM (Hanpumep, 10 15
0aJuI0B 3a KaXKIbIH U3 2-X BOIIPOCOB B OMIIETE).

Tabmuua 11.2— Iepecuer 6anoB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

Baysl Ha 1aTy KOHTPOJIBHON TOUKU OrneHka

290% oT MakcUManIbHOH CyMMbI 6aioB Ha gaty KT 5

Ot 70 % no 89 % ot MakcuManbHOM cyMMBI 6ayioB Ha gaty KT

Ot 60 % 10 69 % ot MakcUMaNbHOW CyMMEI OayutoB Ha qaty KT

N W b

< 60 % ot MakcUMaibHOM cymMbI OamioB Ha gaty KT

Tabmuna 11.3— [Iepecuet uTOroBoii CyMMbI 0ajsioB B TPAIUIIMOHHYIO M MEKIYHAPOTHYIO

OIICHKY
Hrorosasi cyMmma 6ajioB, yUUTHIBACT
Orerka (I'OC) VCIENIHO C/IAHHbIH K3aMeH Ouenxka (ECTS)
5 (OTIHYHO) 90 - 100 A (OTIHYHO)
85— 89 B (oueHb X0poI1Io)
4 (xopomuio) 75-84 C (xopoiio)
70-74
6569 D (ynoBneTBOpUTENHHO)
3 (ynosneTsopuTENHHO) 60 - 64 E (mmocpencTBeHHO)
2 (HEYNIOBICTBOPHTELHO), Hwuxe 60 6anmos F (meymoBrieTBopuTeInHO)
(He 3auTeHO)

[IpeoOpazoBanre cymMMbl 0AUIOB B TPAJAMIMOHHYIO OLEHKY M B MEXIYHAPOJIHYIO OYKBEHHYIO
OLICHKY ITPOMCXOJUT OJMH Pa3 B KOHIE CEMECTpPa TOJBKO IIOCIE MOABEACHUS UTOTOB U3Yy4ECHHUS
JUCLATIIINHBI.

CornacoeaHa Ha noptane N2 10159



12. YueOHO-MeTOAM4YECKOE M HH(OpMALINOHHOE 00ecneYeHHe TUCHUILINHBI
12.1 OcHoBHas JUTEpaTYypa

1. B.M. langapoB. OcHOBHI pu3HUYeCcKOil 1 KBaHTOBOW ONTHKH. - ToMck: Tomck. roc. YH-T
CHCTEM YTIp. ¥ PAAUOdJIEKTPOHHUKH, [ DIEKTPOHHBIH pecypc]: yaedHoe nocobue- Tomck: TYCYP, 2012. -
197 c. Pexxum nocryna:_http://edu.tusur.ru/training/publications/750

12.2 JlonojiHuTEIbHAS JIMTEPATYpPa

1. b.A Kpacroxk, I'".11.KopraeeB. OnTHYecKHEe CHCTEMBI CBSI3W M CBETOBOJHBIC NATYMKH (BOIIPOCHI
TeXHOJIOTHH). - M.: Pajauo u cBsa3p, 1985. - 192 ¢. (6)

2. CM. lanpapos, B.M. Illangapos, A.E. Mannens, H.W. Bypumor. dotopedpakTuBHBIC
3p¢deKThl B INEKTPOONTHYECKHX KpHcTauiax. - Tomck: Tomck. roc. VYH-T cucteM ymp. U
pamuosnextporuku, 2007. - 230 ¢. (30)

3. UrnaroB A.H. OnTosnekTpoHrKa U HAHO(OTOHHUKA [ DIEKTPOHHKIN pecypc]: yueOHoe mocodue.
- CIIG.: Jlanb, 2011.- 528 c. Pexxum nocryma http://e.lanbook.com/view/book/690

12.3. [lepeyeHb MeTOANYECKUX YKA3AHUI 0 MPAKTHYECKUM 3aHATUSIM U J1a00PaTOPHBIM
paGoTam

1. Kym I'. T'., HlanmapoB B. M. HccnemoBanue IIaHapHBIX OTIMHYECKUX BOJHOBOJOB:
[DmexTponnBbIi pecype]: Metoamueckue yka3aHus K tabopatopHoit padore - 2011. 20 c: Pexxum mocryma:
http://edu.tusur.ru/training/publications/5117

2. Tpenuxun I1. A., lllangapos B. M. HccrnenoBanne mudpakiiuy CBETOBOTO Iy4YKa B CPEJE C
MIEPUOAMYECKON MOAYJSIIUEN TIOKaszaTeNns TpeNoMIIeHUs: [DIeKTpOHHBINM pecypc]: Metoamueckue
yKazaHus K JaboparopHoii pabdore - 2011. 7 ¢. Pexxum nmoctyna: http://edu.tusur.ru/training/publications/72

3 . lllanmapor B. M., Kpyrios B. I'. MccnenoBanue mossipu3alliOHHBIX CBOMCTB IJIAHAPHOTO
OIITHYECCKOI0 BOJIHOBOJAa B HI/IO6aT€ JIMTHA, TOJYYC€HHOIO METOAO0M MOHHOM UMILJIaHTAalluHN:
[DmexTponHBIl pecypc]: Metoamueckue ykazaHus K nmaboparopHoit padore - 2011. 7 c. Pexxum moctyma:
http://edu.tusur.ru/training/publications/62

4. Iangapos B.M. BonokoHHO-ONTHYECKHE YCTPOHCTBA W CHCTEMBI TEXHOJOTHYECKOTO
Ha3HAYCHMS W YHpaBJeHUs: [DIeKTpOHHBIN pecypc]: Y4ueOHO-MEeTOIuUecKoe MOCOOHe MO MPAKTUIECKUM
sansaTusiM 2012. - 31 ¢. Pexxum mocryna: http://edu.tusur.ru/training/publications/742

Metoandeckne yKazaHHS IO CaMOCTOSITENbHOW paboTe CTYAEHTOB TpPHUBEICHBI B YUeOHO-
MeToIu4eckoM nocobuw [4], I'naesr 1, 2, Ctp. 4 - 28.

12.3 lIporpamMHoe o0ecnieyeHne
Microsoft PoweRoint ais npoBeeHus JeKUiA, onepaioHHbie cucTeMbl Windows 1
Unix 1st mpoBeieHus 1a00paTOPHBIX U MPAKTUYECKUX PaOOT.

12.4 Ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE M TOUCKOBbIE CHCTEMbI
OO6pa3oBarenbHbIN TOPTAJl YHUBEPCUTETA, OMOINOTEKAa YHUBEPCUTETA.

13. MarepuaJibHO-TeXHHYECKOe oOecredeHue TN CIUTIIUHbI

1. KommbroTepHbIil Ki1ace, 000pyIoBaHHBIN KOMIbIOTepaMu Kinacca Pentium Il u Bbime,
BKJIIOUEHHBIH B ceTh Internet.
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IIpunosxkenune k padoyeii nporpamme

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN

denepanbHOE roCcyIapCcTBEHHOE OFHKETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIETO
00pazoBaHus

«TOMCKUM TOCYJJAPCTBEHHBIN YHUBEPCUTET CUCTEM VIIPABJIEHUA U
PAIUODJIEKTPOHUKIM» (TYCVYP)

YTBEPXJIAIO
[IpopekTtop no yueOHOIi paboTe

ILE. Tposu
« _» 2017 r.

®OH/J] OLIEHOYHBIX CPEJICTB IO YYUEBHOM JUCIUILINHE

HUHTEI'PAJIBHASA OIITUKA
YpoBeHb 0CHOBHOI1 00pa3oBaTeIbHOI IPOrpaMMBbl OakajiaBpuat
Hanpasijienue mnoaAroroBKu 11.03.04 DnexTpoHHUKA U HAHOZJIEKTPOHUKA
IIpoduian KBanTtoBas u ontuyeckas 31eKTPOHUKA
®opma o0yueHust O4YHas
dakyJbTeT DnexTporHoil TexHuku (PIT)
Kadenpa DneKTpOHHBIX Tpubopsl (1)
Kype YETBEPTHIN Cemectp ceabMon

YueoHnblii nian Hatopa 2013 roga
3auet — ceAbMOM ceMecTp
Pazpabotunk
[Tpod. kadp. CBUuKP

B.M. lllannapos

3asenyroumii kadenpoit D11
C.M. llanapoB

Tomck 2017
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1 BBenenue

@®onx onenounslx cpeacts (POC) sBugercs NpUIOKEeHHEM K paboudelt mporpamMme
JUCLHUTUTMHBL U TIPEJICTAaBIsAET COO0 COBOKYITHOCTh KOHTPOJBHO-U3MEPUTEIBHBIX MaTEepPHUaIoB
(TUnoBbIE 3a7auu (3a/1aHus), KOHTPOJIbHBIE Pa0OThI, TECTHI U JIP.) U METOAOB UX UCIIOJIb30BaHUS,

npeAHa3HAYEHHBIX IS
pe3yJIbTaTOB O0YUYECHHUSI.

U3MEpEeHUs

YPOBHS

JOCTHIKCHUA  CTYACHTOM  YCTAHOBJICHHBIX

®OC no AUCHUIIIIMHE UCITIOJIB3YCTCA MPHU IPOBCACHUN TCKYIICTO KOHTPOJIA yCIICBACMOCTU

u HpOMeX(YTOHHOfI arTeéCTauuu CTyJCHTOB.

[lepedyeHp 3aKperuieHHBIX 3a JIUCUUILIMHON (TIPAKTUKOW) KOMIETEHIIMN TMPUBEIECH B

Tabymue 1.

Ta6mmma 1 — I[lepedeHp 3aKpeTUICHHBIX 3a JUCITUTUTMHOW KOMIICTCHITUI

Kon DopMyJIHPOBKA

KOMIICTCHIIUHA

dranbl popMUpPOBAHUS

KOMIIETCHIIMHN

OIIK-1 CMOCOOHOCTH TPEICTABNIATD
aJIeKBaTHYI0 COBPEMEHHOMY YPOBHIO
3HAHWUM HAy4YHYI0 KapTUHY MHUpa Ha
OCHOBE 3HAHUS OCHOBHBIX TOJIOKCHUH,
3aKOHOB ¥ METOJIOB €CTECTBEHHBIX

HayK U MaTCMaTUKHN

CHOCOOHOCTE BLISBIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh
npo0OJieM, BOHUKAOIIHUX B XOJ1€
npodecCHOHANBHO eI TeIbHOCTH,
MPUBJIICKATH JIJIS UX PEIICHUS
COOTBETCTBYIOIINH HU3UKO-
MaTeMaTUYeCKHii annapar

OIIK-2

JloJzkeH 3HATH OCHOBHBIE 3aKOHBI M COOTHOLICHMSA
BOJHOBOIl ~ ONTHKM ¥  ONTUKM  HAIPaBJISAIOMINX
JUIJICKTPUUECKUX  CTPYKTYp;  OCHOBBI  (DU3UKH
B3aUMOJCICTBUS CBETa CO CpPEIOM M HEJIHMHEHHOM
ONTHKH,  TPUHLMUNBI  pabOTBI,  MOCTPOSHHS U
XapaKTepUCTUKU HHTErPalbHO-ONTUYECKUX 3JEMEHTOB
1 TIpUOOPOB.

JozkeH yMeTh OOBSICHATH pr3udeckue d3PPEeKTH,
JeXaIIue B OCHOBE pabOThI MHTETPATbHO-ONTHYECKUX
3JIEMEHTOB M yCTPONCTB; MPOBOANUTH KOMITBIOTEPHOE
MOJIETMPOBAHNE W IPOEKTHPOBAHUE HHTETPAIBHO-
ONITHYECKUX 3JIEMEHTOB M YCTPOHCTB; TTOJIb30BATHCS
CIPaBOYHBIMU JaHHBIMHU 110 ONITUYECKUM MaTepuaIaM
3JIeMEHTaM IpHU NPOEKTUPOBAHUN HHTErPaIbHO-
ONITHYECKUX MPHUOOPOB, COMOCTABIIAS OCOOCHHOCTH
XapaKTepUCTHK TaKUX MaTEPHAJIOB U 3JIEMEHTOB.
JloyzkeH BJaajeTh HaBBIKAMH YTEHUS U H300pasKeHUS
CXeM ONTHYECKHX IpHOOPOB W CHUCTEM Ha OCHOBE
9JIEMEHTHOW 0a3bl MHTErpajbHOM ONTHKH; HAaBBIKAMHU
pacdyera,  TPOCKTHPOBaHMUS W  KOMIBIOTEPHOTO
MOJIETTMPOBAHNSI MHTETPAIbHO-ONTHYECKUX BIIEMEHTOB
W YCTPOHCTB pAa3IMYHOTO HA3HAYCHHUS; HABBIKAMHU
MIPAaKTHYECKOH paboOThI ¢ JIabOpaTOpHBIMH 00pa3IaMu
HMHTErPAIbHO-ONITHYECKUX DJIEMEHTOB, C ONTHYECKUMHU
npubopaMH UM €  KOHTPOJBHO-HU3MEPUTEIHHOMN
arnmnapaTyponu.

OO0mue xapakTEepPUCTHKU TOKa3aTelne u
JTanax NpuBeJeHBI B TabIHIE 2.
Tabaunma 2 O0mme xapakTepuCTHKHU
KOMIIETEHIIUH 110 dTanam

KPHUTCPUCB OLICHHMBAHHA KOMIICTCHIHWHW Ha BCCX

nokKaszarejeidi M KpHUTepHEeB OLCHUBAHUSA

[Tokazarenu u 3Harb Ymern Bnaners
KpUTEpUN
OTnu4HO (BbIcokmit | Obnanaer dakruueckuM u | Obnanaer nuanasoHoMm | Konrpomupyer — pabory,
YPOBEHB) TEOPETUICCKUM 3HAHUEM B | MPAKTHYCCKUX  YMCHHUH, | MPOBOAUT OIICHKY,
npeaenax U3ydaeMol | TpeOyeMBIX IUIS Pa3BHTHS | COBEPIICHCTBYET
0o0JacTH ¢ TOHMMAaHHEM | TBOPYECKUX pelIeHM, | AeUCTBUS PabOTHI.
TpaHUIl IPUMEHUMOCTH. abcTparupoBaHus
pobeM.
Xopoio (6a3oBbIit | 3Haer QaxTel, mpuHIMUNG, | OOnagaet nramna3oHoM | beper oTBETCTBEHHOCTH 3a
YPOBEHbB) MIPOLIECCHI, o0lye | mpakTHMYeCKUX  yMEHHH, | 3aBepuieHHe  3ajad B
MOHATHS B Tpenenax | TpeOyeMbIX Ui pPEIIeHHs | MCCIEAOBaHUH,  MPHUCIO-
n3ydqaemMor o0JacTH. OTIpE/ICIICHHBIX TPOOJIeM B | cabyiuBaeT CBOE IIOBEJIe-
00J1aCcTH HCCIIeIOBaHUs. HHE K 0OCTOSATENBCTBAM B
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penIeHny npooIIeM.

Y 10BNIETBOPUTEIIHHO
(TIOpOTOBBIN YPOBEHB)

Oomagaer
OOIIMMH 3HAHUSIMH.

0a30BEIMU

Oo0manmaer OCHOBHBLIMU
YMEHUSAMH, TPEOYSMBIMH
JUIS  PELICHHS TMPOCTBIX
3a1a4.

Pabotaer mnpum TpsMoM
HaOJIOAECHUH.

2 Peaau3anus KoMIeTeHIMIA

2.1 Komnerennusa OIIK-1

Komnerenmust OIIK-1: cnocoOHOCTH MpENCTaBIsATh aAJCKBATHYID COBPEMEHHOMY YPOBHIO
3HAaHUM HAy4YHYI0 KApPTUHY MUpPA Ha OCHOBE 3HAHMS OCHOBHBIX I1OJIOKEHHUM, 3aKOHOB U METOJI0B
€CTECTBEHHBIX HAYK U MATEMATHKH.

Jis  popmupoBaHUS KOMIIETCHIIMM HEOOXOIUMO OCYIIECTBUTH PSAJl ITAMOB. TaIlbl
(GOopMHpOBaHUS KOMIICTCHIIMU, NPUMEHSIEMBIC JIi 3TOTO BHUJBl 3aHATHH W HCIOJIb3yeMbIC
CpEJICTBA OLIEHUBAHUS MIPEICTABJICHEI B TA0IHIIE 3.

Taﬁmma 3 —Oranbl (l)OpMI/IPOBaHI/Iﬂ KOMIIETCHIIUU U UCITOJIbB3YEMBIC CPEACTBA OICHUBAHUSA

CocraB 3HaTH YMmeThb Bnanets
Coneprxanue 3TanoB | OCHOBHBIE 3aKOHBI u | OOBACHATH ¢usnueckue | HaBbikamu YTEHUS u
COOTHOIIICHUS BOJIHOBOH | 3pdekThl,  nexamme B | H300pakeHUs CXeM
OITHKH, ONITUKH OTPAaHUYEH- | OCHOBE PabOThl ONTUYECKUX | ONTHYECKUX MNPHOOPOB U
HBIX CBETOBBIX IIYYKOB M | U HHTErPalbHO-ONTUYECKUX | CUCTEM Ha OCHOBE
TEOpUHU HMHTETPalIbHO- | DJIEMEHTOB M  YCTPOWCTB; | COBPEMEHHOM  3JIEMEHTHOMU
ONTHYECKUX HAIPABISIONINX | IPUMEHATh Ha TpakTHKe | 0a3bl OIITHKH u
CTPYKTYpP; OCHOBHI (DM3WKH | U3BECTHBIE METOIBI DJKCIIe- | HHTETPAabHON ONTHKH.
B3aMMOJICHCTBHA CBETa CO | PUMEHTAIHHOTO HCCIIEOBa-
cpemodl M HEJIMHEMHOH | HUS MHTErpajbHO-ONTHYEC-
ONTHKH; MIPUHIUIIEL | KUX 3JIEMEHTOB "
MTOCTPOCHHS, OCOOCHHOCTH U | YCTPOMCTB; BBITIOJTHATh
XapaKTePUCTUKU pacueTsl, CBSI3aHHBIE C OTIpe-
HHTErpajbHO-ONITHYECKUX JIeICHHeEM — [apaMeTpoB |
3JIEMEHTOB H IPUOOPOB. XapaKTEePUCTUK ONTHYECKUX
U WHTErpaJbHO-ONTHYECKUX
KOMIIOHEHTOB U YCTPOWCTB.
Buner 3ansituii Jlexnumn. JlabopatopHbie pabOTHI. JlabopatopHblie paObOTHI.
[MpakTHyeckue 3aHATHS. [MpakTHyeckue 3aHATHS. CamocrosrensHas  pabora
CaMmocrosiTennbHass ~ paboTa | CTYICHTOB.
CTYICHTOB.
Hcnons3yemsie 3anaun. 3amaun. 3amura 71a00paTOPHBIX
cpenctaa 3auer. OdopmiieHHEe OTYETHOCTH U | PadoT.
OIICHUBAHUS 3ammra nmabopaTOpHBIX | 3ayer.
pabor.

CDOpMy.TII/IpOBKa IoKa3arejiaeu u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETCHIINHU IpUBCACHA

B Tabmue 4.
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Taoauna 2 — [loka3areju U KPUTEPHH OLEHUBAHUS KOMIIETEHIIMH HA 3Tanax

[Tokazarenu u
3HaThb VYMmeThb Bnanets
KpPUTEpUU
3HaeT OCHOBHBIE 3aKOHBI H | YMeeT OOBACHATH (PHU3HKY CBoOonHO BlameeT
COOTHOIIICHUS BOJIHOBOH | pabOTBHI ONTHYECKUX U HABBIKAMH YTEHUS U
ONTHKH, ONTHKH OTPAHWYCH- | HWHTETPaTbHO-ONTHYCCKHUX M300pakeHIsI CXeM
HBIX CBETOBBIX IMy4KOB, | DIIEMEHTOB H yCTPOMCTB; ONITHYECKUX IPHOOPOB 1
TEOpUH IVDJICKTPUIECKAX | TPUMEHSATH METOJBI UX CHCTEM Ha OCHOBE
ONITHYECKHUX BOJIHOBOJIOB; | OKCIIEPUMEHTaJIBHOTO COBPEMEHHOM 3JIEMEHTHOMN
OT1anyHo OCHOBBI ¢u3MKK | MccrnenoBaHMS; BHIIONHATE | 0a3bl ONTHKH U
(BbICOKHA B3aUMOJCHCTBUSL  CBETAa CO | PacyeThl IO OINPEAEICHHIO WHTETPaIbHON ONTHKH.
YPOBeHb) cpenoit u HEJIMHEWHOW | MapaMeTpoB U
HHTETpaJIbHOM ONTHKH; | XapaKTepUCTHK
TIPUHITUITEL MMOCTPOCHHS, | ONTHYECCKUX H
OCOOCHHOCTH M XapakTe- | WHTETPaTbHO-ONTHYCCKHUX
pHUCTHKA ONTHYECKHUX U | KOMIIOHEHTOB M YCTPOHCTB.
HHTETPaTbHO-ONTHICCKUX
9JIEMEHTOB ¥ IPUOOPOB.
[Nornmaet cBsI3U MEKIY YMeeT BHITOHATH TOUCK Bnageer HaBBIKaMH
Pa3THMIHBIME TOHATHSIMH B nHpOpPMALUHU B 00JIacTH paboTHI ¢ TUTEPaTyPHBIMHU
o0macTi pU3MIECKON OTITHKH. OIITUKH, HCTIOIB3YS HACTOYHHUKAMH,
Xopoio IloHrMaeT npuHLIKIIBL pecypehl OTEYECTBEHHBIX U CBSI3aHHBIMU C
(6a30BbIid IIOCTPOEHUS ONTUYECKUX U 3apyOEKHBIX UCTOYHHKOB. ONTUYECKUMHU ABJICHUSIMHU.
YPOBEHb) MHTETpaJbHO-ONTHYECKUX YMeeT caMOCTOSITENIEHO
9JIEMEHTOB M IPHOOPOB. BBIOMPATH METO/IBI
pelIeHus 3a/1a4 B 00JIaCTH
UHTETPAJIbHOM ONTHUKHU.
Ynosnersopure | Jlaer onpenencHus OCHOBHBIX Ymeer paboTtaTh co MoxeT KOPPEKTHO
JILHO MOHATHH B o0nacTn CIPAaBOYHOH TUTEPATypOi; | mpemcTaBUTh HHPOpMA-
(noporosbiii MHTETPATbHON ONTHKH. yYMEeT MPEICTABIATh LU0, CBSI3aHHYIO C
YPOBEHb) pe3yIbTaThl CBOCH pa0OTHl. | ONTHYECKAMHU SIBICHISIMH.

Komnerennusi OIIK-2: cnocoOHOCTh BBISBISTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOIIEeM,
BO3HHUKAIOIIUX B X0J€ NPOPECCHOHATLHON NEATeNbHOCTH, MPUBIEKATh ISl WX pEIICHUs
COOTBETCTBYIOIINHN (PHU3HKO-MaTeMaTHUYECKH ammapar.

Jst dopMHupOBaHUST KOMIIETEHIIMM HEOOXOIUMO OCYIIECTBUTH PsJ AITAloB. Tarbl
dbopMUpOBaHUS KOMIETEHIIMH, MpPUMEHsSEMbIe IS ATOrO0 BHUIBl 3aHATUH M HUCHOIb3yeMbIe
Cpe/ICTBa OLICHUBAHUS TIPE/ICTABIICHBI B TAOJIHUIIE 5.

Taﬁ.lmua 5 —Oranbl (l)OpMI/IpOBaHI/Iﬂ KOMIIETCHIIUH U UCITOJIB3YEMbBIEC CPEACTBA OICHUBAHUA

3JIEMEHTOB M IPHOOPOB.

CTPYKTYpP; XapaKTEPHCTHKH
HMHTETPaJIbHO-ONTHYECKUX

HEHTOB; MPOBOANTH
KOMIBIOTEPHOE  MOJAEIHPO-
BaHWE M MPOEKTUPOBAHHE
ONTHYECKUX U MHTErPaIbHO-
ONTUYECKUX prOOpOB;
TOJIb30BATHCS CIIPABOYHBIMH
JAHHBIMH 110 ONTHYECKUM
MarepuanaM MU 3JIEeMEHTaM
npu MIPOEKTUPOBAHHH
MHTETPaJbHO-ONITHYECKUX
puOOopoB.

CocraB 3HaTL YMmeThb Bnanets
Copnepxanue 3TaroB | OCHOBHEBIE 3aKOHBI u | BeimosnHATe pacuersl Xapak- | HaBblkaMu NPOEKTUPOBaHUS
COOTHOILICHUA BOHHOBOﬁ TCPUCTUK HHTCTPAJIBLHTErpa- nu KOMIIBIOTEPHOT' O
TEOpUn HaIlpaBJIAIOMINUX JIBHO-OIITHYCCKHUX KOMIIO- MOACINPOBAaHUA

HMHTETPaabHO-ONTHYECKHUX
JJIEMEHTOB M YCTPOMCTB
pa3IM4YHOrO  HAa3HAYCHMS;
HaBBIKAMHM  ITPAaKTHYECKOH
pabotel ¢ nabopaTOpHBIMHU
obpasliaMyd  ONTHUYECKUX |
HMHTErPAITbHO-ONITHIECKUX
3JIEMEHTOB, C ONTHYECKUMU
npubopaMu ¥ KOHTPOJIBHO-
MU3MEPUTEILHOU
anmnapatypou.
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Bunp! 3ansaTuit Jlexnun. JlaboparopHbie pabOTHI. JlaboparopHble paOGOTHI.
IIpakTrueckue 3aHATHSI. [IpakTrueckue 3aHATHS.
CamocrositennsHas ~ pabora | CamocrosrenbHass — pabora
CTYJICHTOB. CTYJICHTOB.
Hcnonb3yemble 3anaym. OdopmieHre OTYETHOCTH M | 3aIiuTa J1a00paTOPHBIX
cpencTaa 3auer. 3ammra nabopaTopHbIX | paborT.
OLICHUBAHMS pabor. 3ayer.

@opMyIUpPOBKA ITOKA3ATEIIEH U KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETEHLIUH IIPUBEICHA

B Tabmuie 6.

Taﬁ.lmua 6 — IMoka3arean u KPUTCPHUHA OCHUBAHUS KOMIICTCHI MM HaA 3Talmax

IToxa3aTenu u
3HaTh YmMmernb Baanern
KpHUTepUH
3HaeT OCHOBHBIE 3aKOHBI ® | YMeer mpoBoxuth | CBOOOIHO BJIAZIEET
COOTHOIIICHVSI BOJHOBOM TEOpHH | KOMIBIOTEPHOE HaBBIKAMH YTEHHUS U
HAIIPaBITIOIIX ONTHYECKUX | MOICIUPOBAHHE u | u3obpaxeHus CXeM
CprKTyp, l'[pI/IHIlI/IHI)I HOCTpOCHI/IH, HpOCKTI/IpOBaHHe I/IHTeraJ'H)HO-
OCO6CHHOCTI/I nu XapaKTepI/ICTI/IKI/I OIITUYCCKUX U I/IHTeraJ'II)HO- OIITUYCCKUX HpI/I60pOB
I/IHTEFpaJ'ILHO-OHTI/I‘-ICCKI/IX OIITUYCCKUX DJIJICMCHTOB U n CHCTCM,; HaBbIKaMU
9JIEMEHTOB U MPUOOPOB. YCTpPOICTB; UMeeT | MPOeKTUPOBAHUSA i
Ormano npeJ:[CTaBneHmE 0 METo/Jax | KOMITBIOTEPHOTO
o KOMHBIOTepHOI/I MO[[eJ'II/IpOBaHI/ISI
(BBICOKMI OIITHMHU3AIIN HX | ONTHYECKHX DJIEMEHTOB
yPOBeHn) . -
XapaKTePUCTHK; U YCTPOMCTB; HABBIKAMHU
YMEeT T0JIb30BaThCA paboTBl ¢ peaTbHBIMH
CIPaBOYHBIMU TAHHBIMH 10 HHTETPaIbHO-
ONTHUYECKUM MaTepraiaM 1 OIITHYECKUMU
JIIeMEHTaM TIpU npubopaMu H C
MIPOEKTUPOBAHUU KOHTPOJBHO-
I/IHTeraJ'H)HO-OHTI/I‘-IeCKI/IX I/ISMepPITeJII)HOﬁ
puOopoB. anmnapaTypou.
[Tonumaer cBsi3u MeXIy Nmeer mnpexacraBienue o | Brnaaeer HaBbikaMu
paSHI/I'-IHI)IMI/I IIOHATUAMU B METOAax KOMHLIOTepHOﬁ pa6OTbI C
O6J'IaCTI/I PIHTeraHLHOﬁ OIITUKH. OIITUMHU3AIIUNU J'II/ITepaTypHI)IMI/I
Nwmeet npeacrasnenue o XapaKTePUCTHK HCTOYHUKAMU B
MPUHITAIAX TOCTPOCHHS HHTETPaTbHO-ONITHIECKAX 00JTaCTH HHTETPATHHOM
HHTETPATbHO-ONITHIECKAX AIIEMEHTOB U TIPUOOPOB; OIITHKH.
3JIEMEHTOB U IIPHOOPOB. yMeeT T0JIb30BaThCs
Xopomro CIPaBOYHBIMU TAHHBIMH 10
(6a3oBbIii OITHUYECKUM MaTepUaiaM U
YPOBEHbB) JJIeMEHTaM TIpH
MPOEKTUPOBAHUH
I/IHTeraJ'H)HO-OHTI/I‘-IeCKI/IX
nprOOpPOB.
YMeeT caMOCTOSATENHHO
OIIpEACHATh METOBI
penieHus 3aaaq
MIPOEKTUPOBAHMSL.
Mwmeet npencrasienue o Ymeer paboTath co MoxeT KOppeKTHO
YaoBjaeTBOPH | NPUHIMNAX NOCTPOCHUS CIIPaBOYHOM JIUTEPATYPOH; [IpPEeICTaBUTh 3HAHUS U
TEJIbHO MHTETPaJIbHO-ONTHYECKUX yMEEeT NMPEACTaBIATh HHPOPMALHIO,
(moporoBbIi 3JIEMEHTOB M MPHOOPOB, 00 Pe3yIbTATHI CBOCH PaOOTHI. CBSI3aHHYIO C
YPOBeHb) OCHOBHBIX IIOHATHUSAX B 00J1acTH OITHYECKUMU
BOJIOKOHHOI OITHUKH. SIBJICHUSIMH.
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3 TumoBbie KOHTPOJIbHBIE 3aJaHUS

Jlig peanu3anuy  BBIIICTIEPEUUCIICHHBIX 33/7a4 OOY4YEeHMsI HCHONb3YIOTCS CIEAYIOLIUe
MaTepuabl:
— KOHTpPOJIbHBIC 33JaHUsI WK UHbIE MaTepuaibl, HEOOXOIMMBIE AJIsl OLEHKU 3HAHWUM, YMEHU,
HAaBBIKOB U (WJIM) OMNbITa JEATEIbHOCTH, XapaKTEpU3YIOUIMX JTambl (HOPMUPOBAHUS
KOMIIETEHIMH B IIpoIiecce OCBOEHUS 00pa30BaTeNbHON POTPaMMBI, B COCTABE:

KOHTpOJILHLIe 3agadu (THHOBbIe) M0 3JIEMCHTAPHBIM 3HAHUSAM H NPAKTUYEC€CKUM HaBbIKaM
mo Temam:

3.1. TEMA: MeToauku pacyera XapaKTepPUCTHK AUCKPETHBIX ONITHYECKUX 3JIeMEHTOB
HHTEerpajibHO-ONITHYECKUX YCTPOICTB: NMOJISIPU3ATOPOB, (Pa30BbIX INIACTHHOK.

3amaua 1.
3anuiuuTe BBIpAXKEHUE AJI HANPSDKEHHOCTH AJIEKTPUYECKOTO MMOJIS IMJIOCKOW CBETOBOM BOJIHBI,
pacmpocTpaHsIoeiics B cpeae Buosib ocu Z, ecnu B miockoctd XOY (a3oBeIii cIBUT MEXTY

KOMIIOHCHTaAMH BCKTOpa E BOOJIb oceii X u Y cocTaBiser 900, a4 OTHOHICHUC HUX aAMIUIATYJ
EmdEmy=0,5.

Pemrenne:
CornacHo ycloBHUsIM 3aJlayH, IUIOCKasi CBETOBas BOJIHA PAaCHpPOCTPAHSACTCS BIIOJIb OCH Z.

Torza, HCXO/A U3 TONEPEYHOM CTPYKTYpHI €€ MOJIs, BEKTOp E MoskeT pacmonmaratbes IMIIb B
miockoct XOY u mmeer cocrasmsiromme E, u Ey. W3menenne BeIMYMHBI HANPSKEHHOCTH

3JICKTPUYECKOIO IOJIs IUIOCKOM CBETOBOW BOJHBI BO BPEMEHU U IPOCTPAHCTBE ONPEIAEIAETCS
BBIPAKECHUEM:

E =[X,E,, cos(at —kz) + Y, Ey COS(at —kz—)]. Tlockonbky dasosbiit cusur mexiry

COCTaBJIAIOIMMU BekTopa E Bomb oTHX oceit pasen 90°, a Emy = 2E,,, TO 3TO coOTHOLICHHE

X
MNpUHHUMACT OKOHYATEIbHBIN BU;

E =[X,E,,, cos(wt —kz) + y, - 2E,., sin(at —kz)] =
=E, ., -[X, cos(at —Kkz) + 2y, sin(at — kz)]

TakuM oOpa3oM, paccMaTpuUBaeMbIil ciydail COOTBETCTBYET IIJIOCKOW CBETOBOW BOJIHE C

AIUTUNTUYSCKOMN nonﬂpmauﬂeﬁ, npuicm OoJbIIas OCh DJIUIICA napajijieJibHa OCU Y (HOCKOJ’IBKy
Emy = 2me )

3agaua 2.

Ha nmuieHOYHBIM TIONSApPOMA MMANAET JIMHEMHO MOJSPU30BAHHBIM CBETOBOM Iy4OK
MOIIHOCTHIO | MBT, MIOCKOCTh MOJISIpU3allMM CBETAa OTKJIOHEHA OT HANPABJIEHUSA TJIaBHOW OCH
nonsipousa Ha 30°. KakoBa BennumHa CBETOBOM MOIIHOCTH, MPOIIEAIIEH Yepe3 MONsIpU3aTop,
€CITM TIOJSIPU3YIOIIMI MaTepuan 3aKiIoueH MEXIy IBYMS CTEKJISHHBIMU TUTACTMHKAMU (IS
crexkina nN=1,51), a ¢QpeHeNneBCKUMH OTpPaKEHUSMU Ha TpPaHUIE MEXKIYy CTEKIOM U JTHM
MaTepuayioM MOKHO MpeHeopeyn?

Pemenue:

YMeHbIIIeHHe MOIITHOCTH CBETOBOM BOJIHBI, IPOIIEIIECH Yepe3 MoisIpoul, 00yCIOBICHO B
peaNbHBIX 3JIeMEeHTaX A(P(EeKTaMHu YaCTHUYHOTO OTPAKEHHUS CBETAa Ha TPAHHUIIAX pasjelia Cpel C
pa3HBIMH CBOWCTBaMH, TOTJIONICHHS CBETa B MarepHalie CTPYKTYpbI, a Takke COOCTBEHHO
MOJISIPUBYIOIIUM JEHCTBUEM TAKOTO 3JIEMEHTA.

Jlis HarmsgHOCTHM TPEACTaBUM CXeMy MJaHHoro aneMeHTta (puc. 1.2).  UYactuuHoe
OTpaXEHHE CBETa MOXXET HaONIOAAaThCS 3/€Ch Ha TpaHWmax paszaena 1| — 4 (OTMEYeHBI
ctpenkamu). CormacHoO YCIOBHUSIM 3a7add, MOXKHO MpeHeOpeub d3PPeKToM OTpakeHHs CBETa Ha
rpaHHuax 2u 3 HOCKOJ’[LKy yCJ'IOBI/ISIMI/I HEC onpez[eneHa BCIIMYMNHA OIITHUYCCKOI'O ITOTJIOIIICHUS B
MaTepuaie MONIIPOUJa, UM Takxke MpeHeOperaeM. B wurore, mis ompeneneHus MPOIICIIIeH
CRETOROI MOTITHOCTH VAUTRIBAEM 3P (PEKT YACTUYHOTO OTPAXKEHUS CBETA HA BXOJHOM U BBIXOIHOMN
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IpaHULIAaX CTPYKTYpHI (rpaHullpl 1 1 4), a Takyke OTKIOHEHUEM IUIOCKOCTH MOJISIPU3ALMN CBETA OT
IJIABHOTO HAMpaBJICHUs MOJISIPOUA. ONpeesieMbIM 3akoHOM Maittoca.

POYp.Bblx

>
PBbIX

&

SRR

R

A A4 A
1 2 3 4

Puc. 1.2. CxeMa MIeHOYHOTO MOISIPOUIA.

[TockonbKy KO3 GUIMEHT OTpakeHUs cBeTa (110 MHTEHCUBHOCTH) Ha TPAHULE JUAJICKTPUICCKOM

2
n-1
Cpe,I[LI C IIOKasaTcjicM HpeJ‘IOMJIeHI/I}I nu Boszlyxa Ol'IpeI[eJ'IHeTCH COoOoTHouIeHuem I = —1 y
n+

TO UHTCHCHUBHOCTbH (I/IJII/I MOIIIHOCTI)) mpomeauero 1mydka 1nmpu moJIHOM HNPONYyCKaHUU ITOJApornaa
2 y
obuta G661 paBHa Ps =Py, - (1-1)(1-r)=PR,; - (1-r)°. Vuer nosopora rnaeHoii ocu

nojsiponia OTHOCHUTCIIBHO  IIJIOCKOCTU  ITOJIAPpU3alluU CBETOBOM  BOJIHEI IIPpUBOAUT ITO
COOTHOHICHUEC K BUY:

Ps =Py - (1- r)2 .€0s% @, rae 6=30°. s n=1,51 B utore nomnyyaem:

r=0,0413; P,,=1-(1-0,0413)?-c0s*(30°)=0,9178-0,75=0,6884 MBT.
Taxkum O6p8_30M, MOINHOCTh HNpOMICAIICTO Y€epe3 MOJApOUa CBETOBOI'O ITydYKa B JAHHOM ClIy4dac
coctasiseT 0,6884 MBT.

3.2. TEMA: Pacyer 0CHOBHBIX IapaMeTPOB BOJIOKOHHBIX BOJIHOBO/J0B, IapaMeTPOB
YYBCTBHTEJbHBIX 3J1€eMEHTOB MOJISPU3ALHOHHO-BPALIATEIbHOI0 THIIA, XAPAKTEPUCTHK
AaTYHKOB.

3amaua 1.

1. BeiBenuTe cooTHOIIIEHUE, Onpeeistoniee YicioByto anepTypy NA BOJOKOHHOTO CBETOBOIA
CO CTyMEHYaThIM poduIeM MoKa3aTens IpeIoMIIeHUS U TapaMeTpaMy BOJIOKOHHOTO CBETOBO1a
N; — MoKa3aTeb MPEeIOMIICHHS MaTepualia CEpALIEBUHBI, Ny - OKa3aTeNb MPETOMIICHHS
MaTepuana 000JI0YKH CBETOBOIA.

Pemenne:

IIpencraBuM Ha pUCYHKE F€OMETPHIO 3aJ1a4M, ONPEACIIUM ITOHATHE YUCIOBOW anepTyphl. 3aTeM,
UCIO0JIB3Ys 3aKoH CHeNIMyca P MPOXO0XKIEHUN CBETOBOW BOJHBI YEPE3 TOPLIEBYIO TIOBEPXHOCTD
ONTHUYECKOTO BOJOKHA M MOHITHE KPUTUYECKOIO YIJIA MOJHOTIO BHYTPEHHErO OTPAXKEHUsS CBETA
Ha TPaHHULIE pa3JieNia «Cep/IleBUHA CBETOBO/Ia — 000JI0UKA CBETOBOAY, MOJIYYUM BhIpAKEHUE /IS
CHHYCa yIJIa [TaJICHHs] CBETa Ha TOPLEBYIO TOBEPXHOCTh CBETOBOJA.

3.3. TEMA: Pacuyer XapakTepUCTHK IUVIAHAPHBIX BOJTHOBOI0B M BOJHOBOJIHBIX
Op3ITOBCKHMX peleToK.

3angaua 1.

Haitgurte KpUTHYECKYIO TOJIIMHY BOJHOBOJHOIO Cios Ui HampasiaseMod TEz Moabl
TOHKOIIJIECHOYHOT'O aCUMMETPUYHOTO BOJTHOBOJIA, €CJTM OH MPEICTaBIISIET COOOU TJICHKY CTEKIIa C
noKaszaTesneM mpeiromieHuss N;=1,6, HAaHECEHHYI0 Ha MOMJOXKKY M3 CTEeKJa C I[OoKa3aTeJaeM
npenomieHus N1=1,5. JlnuHaa BoiaHBI cBeTa A=1,5 MKM.
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Pemenne:
Hcnonp3ys COOTHOIIEHUE, HAWIEM:

2 2 2
nZ — _
3n+arctg |55  3m+arctg 12512
no - n]_ 1,6 —1,5 3.352n

N ko/nZ —n2 2n 162 152 27-0.557

Takum 00pa3om, KpUTHYECKAs TOJIIMHA BOJTHOBOAHOTO cjiost i1t TE3 Monbl paBHaA 4,5 MKM.

5. Tembl 1a0opaTOpHBIX padoT

1. HCCJ’IGILOB&HI/IC MMOJIApHU3alITUOHHBIX CBOICTB IMJIAaHAPHOT'O ONITUYCCKOI'0 BOJIHOBOJa B Huobdare JINTHUA,
MMOJIYy4YC€HHOTO METOAOM HOHHOM UMIIJIaHTallun

2. HccrnenoBanre Mudpakiuu CBETOBOIO Mydyka B Cpele C TEPUOAUYECKON MOMYIISIUCH
MOKa3aTelIsl MPEJIOMIICHHUS.

3. UccrnenoBanue miaHapHBIX OTIIMYECKUX BOJTHOBOIOB

6. JK3aMeHallMOHHBbIE BONIPOCHI

1. Ilomapuzaums miockux BoJIH. JIMHEWHas, Kpyrosas, OJUIMINTHYECKass IOJISApHU3aALUS.
Beipaxkenus [uist moJei INIOCKUX CBETOBBIX BOJIH € 3a/IaHHOM NOJIIpU3aLuei.

2. Tlonsipru3anMOHHBIE 3JEMEHTHI: IUICHOYHBIE IOJSAPOUBI, KPUCTAIIIMYECKHUE IOJSPU3ATOPSI,
¢da3zoBble IIACTUHKU. l3MeHeHue CoCTOSHUS NOJSpU3aLUU IUIOCKOM CBETOBOM BOJIHBI,
npoiueameil yepes $pazoByro IIACTUHKY.

3. OrpakeHue U IpEIOMJICHUE CBETa Ha rpaHulle pasjena. ['opu3oHTanbHas U BepTHKAIbHAS
nossipusanus. 3akoH CHemnmyca. Yrou bprocrepa.

4. llonmHoe BHYTpPEHHEE OTpaKEHUE CBETAa Ha TPAaHULIE pa3lena JAUAIEKTPUUYECKUX Cpel.
CrpyKTypa 110Jis CBETOBOM BOJIHBI IIPH ITOJIHOM BHYTPEHHEM OTPAXKCHUH.

5. [Inanapueiit ontuueckui BosiHOBOA. TE u TM MoOb1, TUCTIEpCHOHHOE YPAaBHEHHE TIJIAHAPHOTO
BOJIHOBO/IA CO CTYIEHUYATHIM NMPO(UIIEM.

6. BornoBogHbIe OparroBckue pemietkn. COOTHOMICHHE TS CBS3H PE30HAHCHOW JUTMHBI BOJHEI C
IPOCTPAHCTBEHHBIM MEPHOJIOM. MeTOIbI M CXeMbl (POPMUPOBAHUS PEIIETOK.

7. Moaynaropbl ONTHYECKOrO0 H3JIydeHUs: (a3oBbIA  3JIEKTPOONTHYECKHM  MOAYISTOD,
JIIEKTPOONTUYECKUN MOLYIATOP UHTEHCUBHOCTH.

8. BomHOBO/HBIE JTa3ephl — OCHOBHAS CXeMa, KOHCTPYKTHUBHBIC DJIEMEHTHI, OCOOCHHOCTH CXEeM
MHTETPAJIbHO-ONTUYECKHX J1a3€POB.

9. Cytp 3¢ dexra KOMOMHAIMOHHOTO paccessHus (PaMaHOBCKOTO paccesiHus) ¥ BBIHYKICHHOTO
KOMOMHAIIMOHHOTO paccesHus cBeTa. PamaHoBckue iaseppl. TurmoBas cxemMa paMaHOBCKOTO
Jasepa.

10. BoJHOBOJHO-ONTHYECKHE JATYUKHM (IMPUHLUIBI TOCTPOCHHS M CXEMbl ONTHYECKON
MOTYJISILIAHN).
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7. MeTtoanuecKue MaTepuabl

Jlnst obecrieueHuss mporecca OOYYEHHS W pelIeHUs 3a1ad OOy4YeHHUs HCTOIB3YIOTCS
METOJMYECKHE MaTepUalbl, ONPEICIAIONINE IPOLEYpbl OLICHUBAHUS 3HAHWUM, YMCHUM, HABBIKOB
U (WIM) oOmbITa JeITEIBbHOCTH, XapaKTepPH3YIOMIMX JTanbl (OPMHUPOBAHUS KOMIICTCHITHI
(comtacHO yHKTY 12 pa®oyeii mporpamMMsi):

12. YueOHO-MeTOoUYeCKOe U HH(POPMALMOHHOE 00ecTieYeHUe I CHUIIIMHBI
12.1 OcHoBHas JJUTEpPaTYypa

1. B.M. lllarmapoB. OcHOBHI H3HUECKON U KBAHTOBOM ONTHKH. - ToMck: Tomck. roc. YH-T
CHCTEM YTIp. ¥ PAAUOdJIEKTPOHHUKH, [ DIEKTPOHHBIH pecypc]: yaedHoe nocobue- Tomck: TYCYP, 2012. -
197 c. Pexxum nocryna:_http://edu.tusur.ru/training/publications/750

12.2 JlonojiHuTEIbHAS JIMTEPATYpPa

1. b.A.Kpactok, I'"11.KopreeB. OnTuyeckue CUCTEMBI CBA3M U CBETOBOJHBIE NATUYMKU (BOMPOCHI
TexHOIOruM). - M.: Pagmo u csa3s, 1985. - 192 ¢. (6)

2. CM. lanpapos, B.M. Illangapos, A.E. Mannens, H.W. Bypumor. dotopedpakTuBHbIC
3¢ (eKkThl B INCKTPOONTHYECKMX KpucTauiax. - Tomck: Tomck. roc. YH-T cucTeM yOp. H
paauoasekrponnku, 2007. - 230 c. (30)

3. UrnaroB A.H. OntosnekTpoHrKa 1 HaHO(POTOHHKA [ DIEKTPOHHBINA pecypc]: yaeOHoe mocodue.
- CIIG.: Jlansb, 2011.- 528 c. Pexxum noctymna http://e.lanbook.com/view/book/690

12.3. I[lepeyeHb MeTOAMYECKUX YKA3AHUI M0 MPAKTUYECKUM 3aHATUAM H
J1abopaTopHbIM padoTam

1. Kym I'. T'., Hlanmapos B. M. HccnemoBanue IUIaHapHBIX OTIMHYECKUX BOJHOBOJOB:
[DnexTponnbIl pecype]: Metoauueckue ykazaHus K jjabopatopHoii padote - 2011. 20 c: Pexxum nocryna:
http://edu.tusur.ru/training/publications/5117

2. Tpenuxun I1. A., lllangapor B. M. HccrnenoBanne nudpakiipy CBETOBOTO Iy4Ka B CpPEJE C
MEPUOANYECKON MOAYISIIMEN TOKazaTens MpenoMiIeHus: [DJeKTpoHHBINM pecypc]: Metoanueckue
yKazaHus K jaboparopHoit padore - 2011. 7 ¢. Pexxum noctyna: http://edu.tusur.ru/training/publications/72

3 . llammapos B. M., Kpyrnos B. I'. MccnenoBanue momisipu3alliOHHBIX CBOMCTB IIAHAPHOTO
ONTUYECKOTO BOJIHOBOAA B HHOOATe JIMTHs, TMOJYYEHHOTO METOJOM WOHHOW HMMIUIAaHTAIIUU:
[DnexTponHBI pecypc]: MeToauueckue ykazaHus K abopatopHoit padote - 2011. 7 c. Pexxum mocrymna:
http://edu.tusur.ru/training/publications/62

4. Ianmapos B.M. BonokoHHO-ONTHYECKHE YCTPONCTBA M CHCTEMBI TEXHOJIOTHYECKOTO
Ha3HAUYCHUS W YIPaBJICHHS: [DIEKTPOHHEIN pecypc]: YueOHO-MeToAnIecKoe Moco0re Mo MPaKTHISCKUM
sansaTusiM 2012. - 31 ¢. Pexxum mocryna: http://edu.tusur.ru/training/publications/742

Metoandeckne yKa3zaHHS IO CaMOCTOSITENbHOW paboTe CTYAEHTOB MpPHUBEICHBI B YUeOHO-
MeTou4eckoM nocobuw [4], I'naesr 1, 2, Ctp. 4 - 28.
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