MunucrepcTBo 0oOpa3oBanus 1 Hayku Poccuiickoit @enepanuu
denepanbHOE rocy1apcTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEXKICHUE

. BBICIIIETO 00pa30BaHMUs
«TOMCKUU T'OCYAAPCTBEHHbBIY YHUBEPCUTET CUCTEM VYIIPABJIEHUA

N PAJJMOSJIIEKTPOHUKW»
YTBEPXKIAIO
IIpopekTop no yueOHoii padore
II. E. Tposin
«__» 2017 r.

PABOYAS ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI
BOJIOKOHHAS OIITUKA

YpoBeHb 0CHOBHOI1 00pa3oBaTeIbHOI IPOrpaMMBbl OakayiaBpuat
HanpasJjieHue noaroroBKu 12.03.03 "doronuka u ontouHpopmaruxa"
Ipopuin: @DOTOHMKA HEJIMHEWHBIX, BOJHOBOJHBIN U NEPUOINYECKUX CTPYKTYD
®opma odyuenuss OuHas

@akyabTer  31eKTpOoHHON TeXHUKHU (PIOT)
Kadgenpa ANEKTPOHHBIX pudopos (D11)

Kypc 4 Cemectp 7

YueoHnslii miian Hadopa 2016 roxa

Pacnpenenenue pabouero BpeMeHU:

No Bunsr yaeGHoi paboTh Cemectp | Bcero Enuanisl
7
1 Jlexun 20 20 yac
2 | JJabopaTopHbIe pabOTHI 12 12 qac
3 [IpakTuueckue 3aHATHS 12 12 qac
4 KypcoBas pabota (KPC) (aynutopHas) HE TIPEeTyCMOTpPEHA qac
5 Bcero aynuropHsix 3aHstuii (cymma 1 - 4) 44 44 qac
6 W3 Hux B MHTEpaKTHBHOM (popme 30 30 qac
7 CamocrosrenbHas padora ctyneHToB (CPC) 64 64 qac
8 Bcero (6e3 sx3ameHa) (Cymma 5, 7) 108 108 Jac
9 | Camocr. paboTa Ha MOATOTOBKY, Cllauy - - qac
9K3aMeHa
10 | OOmias Tpy10EMKOCTh (Cymma 8, 9) 108 108 qac
(B 3a4€THBIX €TMHUIIAX ) 3 3 3ET

JuddepenumpoBanHbiii 3aueT — 7 (CepbMOit) ceMecTp

Tomck 2017

CornacoBaHa Ha noptane N2 10524



Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 5 OT « 22 » 12 2016 1

JIucer corsiacoBanmii

PaGouass mporpamma cocrtaBieHa ¢ ydeTtoM TpeOoBanuii DenepanbHoro Il'ocymapcTBeHHOTO
o0pa3oBaTenpHOrO CTaHmapra BeIiciiero mnpodeccuonansHoro obpaszoBanus (DPI'OC BIIO)
TPETHETo MOKOJICHUS 10 HanpaBiieHuto noarotoBku  12.03.03 — doronuka 1 onToMHGOPMATHKA,
YTBEp)KIEHHOTO TpHKa3oM MuHucTepcTBa oOpa3oBanusi U Hayku P® ot 3 centsiops 2015r.

N 958.

[Tpoduis: @DOTOHMKA HEIIMHEWHBIX, BOJIHOBOJHBIX U NEPHUOJUYECKUX CTPYKTYP

Pabouast mporpamMma paccMOTpeHa M YTBEPKICHA Ha 3aceAaHuu Kaeapbl «  » 2016 .,

poToKOJ Ne

PazpaboTtumk: B.M. [llannapos

3aB. kadeapoii, mpodeccop kad.O11 C.M. [llannapos

Pabouas mporpamMma coriacoBana ¢ (hakyibTeTOM, MPOGUIMPYIOIIEH M BBITyCKaromel Kadenpamu
HarpaBieHus nmoarotoBku 12.03.03 "dotonuka u onrouHdopmaTuka"

Hexan ©OT A.N. Bopouun
3aB. o0ecrieunBaroIein

kadenpoit CBUuKP C.H. lllapanroBuu
3aB. BeITyCKaroen

kadenpoii OI1 C.M. Illannapos
OKCIepThI:

[Tpod. kap. CBUuKP A.E. Mangenb

[Ipencenatens METOIMYECKON KOMUCCHH
kad OI1 JILH. Opnukos
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1. Heau u 3apa4m JUCHUILIHHBI «B0OJI0OKOHHAS ONITHKA»

Ileny nUCUMIUIMHBI - YCBOEHHE CTyACHTaMU (U3WYECKUX OCHOB (DYHKIIMOHHPOBAHMUS,
byHIaMEeHTaIbHBIX TPEIEIOB U OTPAaHUYEHUN YCTPOICTB BOJOKOHHOM ONTHUKH, HAXOSAIIUX Bce Oosee
HIMPOKOE MPUMEHEHHE B COBPEMEHHON HayKe U TEXHHUKE.

3aoauu Oucyunaunvt - QGopMHUpPOBAHUE SICHOW (U3UYCCKON KapTUHBI PACIPOCTPAHCHHS
ONTUYECKOTO M3JyYeHHsS B BOJHOBOJHBIX CpelaxX; KOMIUIEKCHBIM aHalu3 MPUYUH U MEXaHU3MOB
MOTEPh OINTUYECKOTO H3JIYYEHHS, JUCIEPCUOHHBIX XapaKTEPUCTUK  BOJHOBOJIOB; CPaBHUTEIIbHBIN
aHAJIU3 METOJ0B MOJYJSIUU H3IYYeHHs] M OrpaHWYCHHs, HAKJIaIblBa€Mble 3THUMH METOJAMHU Ha
YCTPOMCTBA BOJIOKOHHOW OITHKH; O3HAKOMJICHHE C COBPEMEHHBIM YPOBHEM BOJIOKOHHON ONTHKH,
TEHJCHIUSIMHU €€ JaJbHEHIIero pa3BUTHsI.

2. Mecro nucuumiauabl B cTpykrype OOII
«Bonokonnast ontuka» — aucnumuinHa 1o BeIOOpy (b1.B.JIB.8.1) moAroToBKM CTYIEHTOB IO
HanpaBJICHUIO TOAroToBKU OakanaBpoB 12.03.03 " ®doronuka u ontouHpopmaruka'.

3. TpeGoBaHus K pe3yJabTaTaM OCBOEHHUS THCIHHUIIMHBI
[Tponiecc u3ydeHus: AUCIUTIIMHBI HANpaBJieH Ha (JOpMHUPOBAHUE CIICTYIONTNX KOMITCTCHITHIA:

—  CHOCOOHOCTh MPEJCTABISATh aJCKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHMN HAYYHYIO
KapTUHY MUpPa Ha OCHOBE 3HAHHS OCHOBHBIX MOJIOKEHHUM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK U
maremaTtuku (OITK-1);

—  CIIOCOOHOCTH BBISIBJISTH €CTECTBEHHOHAYYHYIO CYIITHOCTH MPOOJIEM, BOSHUKAOIIUX B X0JI€
po(heCCHOHANILHOM JEATEIHbHOCTH, NPUBIEKATh JUIsI WX PEIICHUS COOTBETCTBYIOIIUH (HHU3UKO-
maremarudeckuii anmapar (OITK-2).

B pe3synbrare nuzyueHus: JUCHUILIIUHBI CTYACHT JIOJKEH:

3Hamyp: PU3nUecKre OCHOBBI () YHKIIMOHUPOBAHUS, (DyHIAaMEHTalIbHbIE MPEIeNbl U OTPAHUYCHUS
YCTPOMCTB BOJIOKOHHOM ONTHKH.

ymMemsb. CTPOUTH MaTeMaTHYecKue H (PU3NYECKHE MOJENH IMPOIECCOB PacCHpOCTPaHEHUs
ONTUYECKOTO M3JIYYCHHsS B BOJIHOBOJHBIX Cpelax; MPOBOAWTH KOMIUIEKCHBIN aHaau3 NpUYUH U
MEXaHU3MOB TIOT€Pb OINTHYECKOTO W3IYYEHUs], TUCIIEPCHOHHBIX XapaKTEPUCTUK  BOJIHOBOJOB;
MPOBOJIUTh CPABHUTEIbHBI aHAIU3 METOJ0B MOAYJSLUU U3TYyUEHHUS.

61a0emp’. TEPMUHOJIOTHEH, UCTIOJIb3yeMOW B BOJIOKOHHOW ONTHKE; HABBIKAMHU MOJCIUPOBAHUS U
MCCJIEIOBAHMS MIPOIIECCOB PACTIPOCTPAHEHUSI CBETOBBIX BOJH B ONTHYECKUX BOJIOKHAX; COBPEMEHHBIMU
METOJIaMH | MOAXO0AaMHU MU pa3paboTKe U IKCILTyaTallii yCTPOUCTB U CHCTEM BOJIOKOHHOM ONTHUKHU.

4. O0bemM AUCHHMILVIMHBI U BUJbI Y4eOHOH padoThl
OO611ast TpyA0€MKOCTh IUCHUIUIMHBI COCTABJISIET TPU 3a4YETHBIX €AMHUIIBI.

Bun yae6Hoit paboThI Bcero gacos Cemectp
7
AynuropHbie 3aHaTHA (BCero) 44 44
B tom uucne:
Jlexuun 20 20
Jlabopartopusie pabots (JIP) 12 12
IIpaxtraeckue 3ausaTus (I13) 12 12
3 HUX B MHTEpaKTHBHOH (opme 30 30
CamocrosiTeJIbHasi pa6oTa (Bcero) 28 28
B tom uucne:
ITpopaboTka JEKIIMOHHOTO MaTepualia 16 16
IToAroTOBKA K MPAKTUYECKUM 3aHSITHIM 16 16
IToaroTOBKa K KOHTPOJIBHBIM paboTam - -
IoaroroBka K 1a00paTopHBIM paboTaM 16 16
CaMOCTOSTEIHbHOE U3YUCHHE TEM TEOPETHUECKON YaCTH 16 16
KypcoBoii mpoekT (pabota) (camocTosiTenbHas paboTa) - -
IToaroToBKa K 9K3aMeHy M cllaua dK3aMeHa - -
By mpomexyTodHOM aTTecTanuu (3a4eT, IK3aMeH) Hud. 3ager
OO011ast TpyI0EMKOCTh 108 108
B 3a4ETHBIX €IUHULIAX 3 3
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5. Copepsxkanue Q¥ CHUITHHBI
5.1. Pa3znenpl AMCOUIIJINH M BUABI 3aHATHI

cBeToBoJe. THIBI ONTHYECKHX BOJIOKOH. OCOOEHHOCTH
(pU3MUECKUX CBOMCTB U XapaKTEPUCTHK CBETOBOJOB IS
BOJIOKOHHO-ONTHYECKHX  YCTPOHCTB W TPUOOPOB.
BonokoHHO-ONITHYECKNE COEAMHUTENN, Pa3BETBUTENH,
NOJISIPU3ATOPBL,  Pa3bEMBbl, CBapHBIE  COCAUHCHUS,
BOJIOKOHHO-ONTHYECKHE OPIITOBCKHE PEIIETKH.

Ne KPC Bcero
HaumenoBanue JIab. IIpaxr. ®opMupyeMble KOMIIETCHIIUU
n/m Jlek. (aymu- | CPC (6e3
pa3zena qUCIUTUINHBL 3aH. 3aH. (OIIK)
TOpHAst) 9K3.)
1 | BBenenne 1 2 3 OIIK-1; OIIK-2
2 | OcuoBHbIe 7 4 4 - 14 29 | OIIK-1; OIIK-2
COOTHOIICHMUSA AJIs1
OIIMCAHMHSA INIOCKUX
CBCTOBBIX BOJIH U
CBCTOBBIX ITYIYKOB
3 Bosoxonnsie 4 4 4 - 12 24 OIIK-1; OIIK-2
CBCTOBOJbI U
BOJIOKOHHO-
OIITHYCCKHEC
3JICMCHTBI
4 MeToapl 2 - - 8 10 OIIK-1; OIIK-2
HU3TrOTOBJICHUA
BOJIOKOHHBIX
CBCTOBOJOB U
BOJIOKOHHO-
OIITHYCCKHUX
JJIEMCHTOB
5 Hennneino- 2 - 2 - 16 20 OIIK-1; OIIK-2
ontuaeckue dhHeKTsI
B BOJIOKOHHBIX
CBETOBOJAX
6 | BomokonHo- 4 4 2 - 12 22 OIIK-1; OIIK-2
OIITUYCCKHUEC JaTYUKHU
1 BOJIOKOHHBIC
Jasepsl
Hroro 20 12 12 - 64 108
5.2. Conep:kaHue pa3iesioB AUCHUILIMHBI (110 JIEKIHAM)
No | Paznmen AMCUMIUIMHBI Conepxanue paszzena Tpyno- |®opmupyemblie
H/H €MKOCThb KOMIICTCHIIUN
(gac) (OK, IIK)
1 | Beenenue Ilens m copepkaHue Kypcea, €ro CBs3b C APYTMMH 1 OIIK-1;
JUCIUIUIMHAMH, MCTOpHYECKAs cIipaBKa 0 OIIK-2
BO3HUKHOBECHHUU U PAa3BUTHU BOJIOKOHHOHW OITHKH,
OCHOBHAsl M JIOTIOJIHUTENIbHAS JINTEPATYpa
2 | OcHoBHbIE Cucrema ypaBHeHUIl MakcBemia sl JUIEKTPUIECKON 7 OIIK-1;
COOTHOILICHHSI /It cpenbl. BomHoBoe ypaBHeHue. IIIOCKHME CBETOBBIE OIIK-2
OIHCAHMS IUTOCKUX BOJHBI B Oe3rpanmuHoi cpene. [lomspusammsi cBera.
CBCTOBBIX BOIH 1 [Monspu3anMoOHHbIE JIEMEHTHL  [IpOXOXkIEHUE CBETa
CBCTOBBIX ITYYKOB
yepe3 rpaHully pasfena. IlomHoe  BHyTpeHHee
oTpaxkeHue cBeTa. [lapabonmueckoe ypaBHEHHE TEOPHUU
mudpaknyn. 'ayccoB CBETOBOI MyHOK.
3 | BonokoHHble [InanapHbli  ONTHYECKMH  BOJHOBOJ, MOABl U 4
CBETOBOJKI U JUCIIEPCHOHHOE YypaBHEHHE IUIAHAPHOI'O BOJIHOBOZA.
BOJIOKOHHO~ BOJIOKOHHBIE ~ CBETOBOZABI,  CKAalIsPHOE  BOJIHOBOE
OITHICCKHIE ypaBHEHUE, TOJSI MOJ JJIsi CBETOBOZA CO CTYNEHYAThIM
3JICMCHTbBI
npodunemM  mokazartens —mpenomsieHus.  UwcnoBas
amepTypa M UYHCIO MOJ BOJOKOHHOTO CBETOBOJA. OIK-1-
Jucniepcust 1 MEXaHU3MBI TTIOTEPh CBETa B BOJIOKOHHOM OHK-Z'
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4 | Merozpl U3roro- OcHOBHBIE MaTepHajbl BOJIOKOHHOW ONTHKH: CTEKJa, 2
BJICHHA BOJOKOHHBIX | KpUCTAJUIMYECKUE U IOJIMMEPHBIE MaTepualbl.
CBETOBOJIOB U BOJIO- OIIK-1;
[ToaroroBka 3aroTOBOK U1 MPOU3BOJICTBA BOJIOKOHHBIX
KOHHO-ONITHYECKUX OIIK-2
CBETOBOZIOB. MeTOApl  BBITSATUBAHUS  ONTHYECKOTO
JJICMCHTOB
BOJIOKHA.
5 | Hemunetino- [Monspuzanust OUIIEKTPHKA B 3JICKTPUYCCKOM IIOJIE. 2
ONTHICCKHC Cpensl ¢ KBaIpaTHUYHON U KyOU4HON
ddexTrr B ONTUYECKON HEMHENHOCTHIO - BOBMOYKHbIE HEJIMHENHO-
BOTIOKOHHRIX ontuueckue >PpQEeKThl B TaKMX cpenax. YpaBHEHHE
CBCTOBOAAX o v
HEJIMHEWHBIX BOJH. HemnHeltHO -  omTHYeckue
MaTepUAaIbL. I'enepanus BTOPOU FapMOHUKU. OIIK-1;
Camomonymsmusi. CaMOBO3/IEHCTBHE CBETOBBIX ITyYKOB OIIK-2
B HEJIMHEHHOM cpejie. BpeMeHHbIe 1 TPOCTPaHCTBEHHBIE
ONTHUYECKHE COJIUTOHBI. Brinyxaennoe
KOMOWHAIIMOHHOE  paccesHUe W BBIHYKICHHOE
paccessane ManngensinTama - bpumrrosaa. OnTudeckue
COJIUTOHBI B BOJIOKOHHOM CBETOBO/IE.
6 | Bomoxonno- Knaccudukaius BOJIOKOHHO-ONTUYCCKUX JATYUKOB IO 4
ONTHYCCKUE NATINKH | Ha3HAYEHUIO  BOJIOKOHHOIO TpakTa M METOAaM
1 BOJIOKOHHBIC JIa3Phl | \onynsiiiud ~ ONTHYECKOTO  M3IydeHus.  JlaTuuku
AMIIIUTYJHOTO, MOJIApHU3alIMOHHOI'O u
HHTEPPEPOMETPUIECKOTO THIOB. J[aTYMKH Ha OCHOBE OIIK-1;
BOJIOKOHHBIX ~ OpATTOBCKMX peIIeTOK. BoIOKOHHEIE OIIK-2
JIa3€phbl: THUIIOBBIC CXEMBI, XaPAKTCPUCTHUKHU, O6J'IaCTI/I
NpUMeHeHus. PamaHOBCKHME BOJOKOHHBIE JIa3ephbl:
MPUHIOUAT  paloTHI, XapaKTePUCTUKH, obmactu
WCTIONTE30BAHUS M MIEPCIIEKTUBEI.
Hroro 20

5.3 Paznennl AMCUMILUIMHBI M MCOCKIUCHUIUIMHAPHBIE CBSI3U € oﬁecneanammuMu

(mpeabIAyIMMHK) U 00ecnieYuBaAeMbIMH (ITOCICAYIONIMMH) TUCHUILJIMHAMUA
Ne HanmenoBanune obGecrieunBaromux (MpeablIyIInX) 1 Ne Ne paznenoB naHHOW TUCUMIUTMHEL, UL
/i o0ecreYynBaeMbIX (ITOCTICAYIOMINX ) JUCITUTLTHH KOTOPBIX HEOOXOIMMO U3yUCHHE
obecrieuynBarOIuX (TIPEIBIIYIINX) H
obecrieunBaeMbIX (ITOCIIECTYIOIINX ) TUCIATIIHH
1 [ 2 | 3] 4 ] 5 | 6
[peamecTBy0mMe JHCHHIIMHBI
1 ODmsnka + + + + + +
2 Onrtnyeckas (pu3nka - + + + + +
3 OCHOBHI ()OTOHHKH - + + + + +
4 OnTryeckre MeToabl 00paboTkH HHPOPMALTUU - + + + + +
5 Matemaruka - + + + + +
IMocaenywouue TUCHATIIHHBI
6 ®uznka GOTOHHBIX KPHCTAILIOB - + + + + +
7 KorepenrHast ontuka u ronorpagus - + + + + +
8 Tonorpaguyeckne MeToab!l B JOTOHUKE U - + + + + +
onTouH(opMaTHKe
9 [TpuGops! KBaHTOBOM HIIEKTPOHUKH U (DOTOHUKHU - + + + + +
5.4. CooTBeTcTBHE KOMIIETEHIUH, POPMUPYEMBbIX IIPH U3yYEHHUHU AUCHHUILIMHBI, U BU/I0B
3aHATHH
Ilepeuenn Bunp! 3ansTHI DopMBbI KOHTPOJIS
xomnerenuuii | JI | Jla6 | TIp | KP | CPC
OTK-1 + + + - + Otuer mo nabopatopHbM padbotam. [IpoBepka 3amanuii Ha
MPAaKTHYECKUX 3aHATHSIX. 3ayer.
OIK-2 + + + - + Ortuer o naboparopusiM padoram. IIpoBepka 3aianuii Ha
NPAaKTHYECKUX 3aHATHSX. 3ayer.

Jl-nexuwst, Ilp - mpakTHyeckue U ceMUHapckue 3ansaTus, J1ab — maboparopusie padotsl, KP/KII — kypcoBas
pabora/mpoext, CPC — camocrositenbHast paboTa cTyJeHTa
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6. UHTepaKkTHBHBIE MeTOAbI H (OPMBI OPraHHU3ALNU 00yYeHHUs

Metoast WnTepakTUBHBIE WuTepakTUBHBIE WnTepakTiBHBIE Bcero
MIPaKTHYECKHE J1abopaTopHbIC JIEKIUU
3aHATHS 3aHSATHS
Mo3sroBo#i TypM 10 - 10 20
Pabora B rpymmax - 10 - 10
Utoro 10 10 10 30
7. JlJabopaTopHbIii IPAKTHKYM
Ne | Nepazgpena HaunmeHnoBaHue 1a00paTOpHBIX padboOT Tpyno- | Kommnerennuu
/11| AUCIUIUINHEI €MKOCTb OK, IIK
n3 Tabu. 5.1 (dac)
1 3 HccnenoBanre mossipu3alliOHHBIX CBOWCTB MJIaHAPHOTO 4 OIIK-1;
ONTHUYECKOT0 BOJIHOBOJIAa B HHO0ATe JIUTHS, MOTYYCHHOTO OIIK-2
METOJOM HOHHOM MMIUTAHTAUU
2 3 Uccnenoanne 3¢ heKTHBHOCTH BBOIa CBETA B BOJIOKOHHBIH 4 OIIK-1;
CBETOBOJL OIIK-2
3 6 HccnenoBanue BOJIOKOHHO-ONITHYECKOTO JaTYUKA 4 OIIK-1,
MHKPOIIEPEMEIIEHUH Ha OCHOBE TOJUMEPHOTO ONITUYECKOTO OIIK-2
BOJIOKHA
BCETO 12
8. IpakTHyeckne 3aHATHS (CEMHHAPBI)
Ne | Ne paznena Tematrka IpakTHYECKUX 3aHATHH (CEMUHAPOB) Tpyno- | Kommnerenuuu
/11| AUCIUIUINHEI €MKOCTb OK, IIK
n3 Tabu. 5.1 (dac.)
1 2 MeToanku pacdera XapaKTePHCTHK TUCKPETHBIX ONTHICCKUX 4 OIlIK-1,
3JIEMEHTOB BOJIOKOHHO-ONITUYECKUX YCTPOMCTB: MOJISIPU3aTOPOB, OIIK-2
(a30BbIX IUIACTHHOK.
2 2,3 Pacder 0OCHOBHBIX MMapaMeTPOB BOJOKOHHBIX CBETOBOJIOB, IIAPaMETPOB 4 OIlIK-1,
YyBCTBUTEJBHBIX AJIEMEHTOB IOJISIPU3AIIMOHHO-BPAIATEIbHOTO TUIIA, OIIK-2
XapaKTepUCTUK NaT4uKoB. CeMHHap.
3 3 Pacuer xapakTepuCTHUK IUIAHAPHBIX BOJHOBOJOB U BOJIOKOHHBIX 4 OIIK-1,
Oparrosckux pemietok. CeMuHap. OIIK-2
BCETO 12
9. CamocrosiTejibHasi pabora
Ne Ne paznena TemaTuka Tpyno- Komnerenmuu OK, TIK KoHTposs BEIIOTHEHUS
m/m|  JTUCHUTUIMHBI CaMOCTOSITENIbHON pabOThl | €MKOCTb paboTs (ompoc, TecT,
n3 tabu. 5.1 (Oemanuzayus) (dac.) JIOM.33/IaHUE U T.]1.)
1 1-6 ITpopaboTka JIEKIIHOHHOTO 16 OIlIK-1, Omnpoc
MaTtepuaia OIIK-2
2 2,3 [ToaroroBka k 16 OIIK-1, Ompoc u mpoBepka Ha
NPAKTHYECKUM 3aHATHAM OIIK-2 MPAKTHYSCKUX 3aHATHSIX.
3 3,6 IToaroToBKa OTYETOB 11O 16 OIIK-1; Oruer. lonyck k
71abopaTopHbIM paboTam OIIK-2 n1abopaTopHOi paboTte
4 1-6 CamMmocTosITenbHOE 16 OIIK-1; Omnpoc, ceMHHapbI
H3Y4YECHHUE TEM OIIK-2
TEOPETUYECKON YacTh
Hroro 64

10. IlpumepHasi TeMaTHKA KYPCOBBIX padoT
KypcoBast paboTa He pegycMOTpeHa

11. PeiiTuHroBasi cucreMa JJisi OleHKHU YCIEeBAeMOCTH CTY/I€HTOB
Onenka oObeMa W KayecTBa 3HAHWNA CTYACHTOB IIpH

BHYTPHCEMECTPOBOM U

MPOMEKYTOYHOW aTTeCTallMH ONpeAeseTcs B COOTBETCTBUU ¢ «llojlokeHMEM O TMopsKe
UCTIOJIb30BaHUS PEUTHHTOBOM CHCTEMBI ISl OIICHKH YCIIEBAEMOCTH CTYACHTOB (IIPUKa3 pEeKTopa OT
25.02.2010 Ne 1902). CemectpoBas OayuipbHasi pacKiiajaka Mo IACHUILIMHE MPUBEICHA B TaOIuUIe

11.1.
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Ta6muma 11.1 — banneHas packiaaka 1Mo IUCHHUIUIMHE «BOJIOKOHHAST OMTHKAY», CEABMON CeMeCTp
(3aueT, JeKIMH, JJAOOPATOPHBIE 3aHATHSI, TPAKTUUYECKUE 3aHITHS)

DneMeHTHI yueOHOU MaxkcumanbHbIi MaxkcumanbHbII MaxkcuManbHbIH 0ast Bcero
JIEATEIIbHOCTH 6ayn Ha 1-yro0 KT ¢ Oasut 3a mepuoj 3a nepuoa Mexay 2KT 3a
Havana cemectpa | Mexnay KT m 2KT 1 Ha KOHELl CEMECTpa | CEMECTp
Iocemenne 3aHaTHI 2 2 2 6
TecToBBIif KOHTPOITB 10 10 10 30
[IpaxkTryeckue 3aHATHS 10 10 10 30
BrimonHeHme u 3amuTa 6 8 8 22
pe3yIpTaToOB JTab0paTOPHBIX
pabot
KoMnoHeHT CBO€BPEeMEHHOCTH 4 4 4 12
HToro MakcuMyM 3a MepuoI;: 32 34 34 100
Hapacraromum urorom 32 66 100 100

PeliTuHT BBICTABIISIETCS IMOTHOCTRIO, €CJIM paboTa caHa B Cpok (Ha Tekyei Henene); 50%
pPEUTHHTA BBICTABIISICTCS, €CIIU TEKYILAsl HEJelsl MPocpoYeHa. 3a 0ojiee TO3IHIOK Clavy 3aJaHui
pedTuHr He ctaBuTcA. lIpu mporyckax mo yBaKMTENIBHBIM IPUYMHAM OLICHKA BBICTABIIAECTCS 110
CaMOCTOSITEIILHOMY 3aJIaHUIO.

CocraBnsitomias OaJTbHOM OIICHKM BXOJUT B HTOTOBYIO CyMMy OajuioB. Mertoauka
BBICTABJICHHUSI OAJJIOB 32 OTBETHI HA AK3aMEHE ONpeAessieTcs mpenoaaBareneM (Hampumep, 10 15
0aJTOB 3a KaXKJIbIH U3 2-X BOIPOCOB B OMIIeTe).

Ta6muma 11.2— Ilepecuer 6aioB B OIIEHKH 32 KOHTPOJIbHBIC TOYKH

bannbl Ha 1aTy KOHTPOJIBHOM TOYKU Orenka

290% OT MakCUMaIIbHOM cyMMbI 6aiutoB Ha gaty KT 5

Ot 70 % mo 89 % ot MakcuMabpHOW CyMMEI OayuioB Ha qaty KT

4
Ot 60 % 1o 69 % ot MakcuMaiIbHOU cyMMBI OamoB Ha aaty KT 3
2

< 60 % ot MakcuMabHOW cyMMbI OayutoB Ha naty KT

Tabmuna 11.3— [Tepecder uTOroBoii CyMMBI 0ANIOB B TPATUITUOHHYIO M MEXKTYHAPOTHYIO

OLICHKY
WroroBasi cymMma 0aioB, yIUTHIBACT
Ouenka (FOC) YCIICNTHO CITAaHHBIH YK3aMeH Ouenxka (ECTS)
5 (OTIUYHO) 90 - 100 A (OTIUYHO)
85 -89 B (ouens xopomio)
4 (xopormIo) 75 -84 C (xopormo)
70-74
6569 D (ymoBieTBOPUTETHHO)
3 (ynosaeropuTEIHHO) 60 - 64 E (mocpencTBeHHO)
2 (seyROBICTBOPUTENLHO), Hwxe 60 6aios F (HeymoBIETBOPHUTEIBHO)

(e 3aureHO)

[IpeoOpazoBanre cymMMbl 0OAJUIOB B TPAJAMIMOHHYIO OLEHKY M B MEXIYHApOAHYIO OYyKBEHHYIO
OLICHKY ITPOMCXOJUT OJMH Pa3 B KOHIE CEMECTpPa TOJIBKO IIOCIE MOABEACHUS UTOTOB U3Yy4ECHHUS
JUCLATIIINHBI.
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12. YueOHO-MeTOAM4YEeCKOE M HH(POpMALIMOHHOE 00ecnieYeHHe TUCHUILINHBI
12.1 OcHoBHas JUTEpaTYypa

1. B.M. IangapoB. BoJIOKOHHO-ONTHYECKUE YCTPONCTBA TEXHOJOTMYECKOTO HA3HAYCHHUS. -
Tomck: Tomck. roc. YH-T CHCTEM yIIp. ¥ paTUO3IEKTPOHUKH, [ DJIEKTPOHHEIN pecypc]: yaedHoe mocobue -
Tomck: TYCVYP, 2012. - 198 c. Pexxum noctyna http://edu.tusur.ru/training/publications/741

12.2 JlonojiHuTEIbHAS JIMTEPATYpPa

1. b.A Kpacroxk, I'".11.KopraeeB. OnTHYecKHEe CHCTEMBI CBSI3W M CBETOBOJHBIC NATYMKH (BOIIPOCHI
TeXHOJIOTHH). - M.: Paauo u cBsa3b, 1985. - 192 ¢. (6)

2. ®puman, Pomxep. BonokonHo-ontuueckue cucteMsl cBszu : Ilep. ¢ anrn. / P. ®@puman ; pen.
nep. H. H. Crrenos. - 3-¢ u3a., goim. - M. : Texuocepa, 2006. - 495[1] c. : wi., Tabn. - (Mup cBsizu ; 1X-
03). (14)

3. UrnaroB A.H. OnTosnekTpoHrUKa 1 HAHO(OTOHHKA [ DIIEKTPOHHBIN pecypc]: yueOHOe mocooue.
- CIIG.: Jlanb, 2011.- 528 c. Pexxum nocryma http://e.lanbook.com/view/book/690

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

1. Kapmymun II. A., Ilannapo B. M. HccnenoBaHue BOJOKOHHO - ONTHYECKOTO JAT4HKa
MHUKPOIIEPEMEIIIEHNI Ha OCHOBE NOJMMEPHOTO ONTHYECKOTO BOJIOKHA: [DIEKTPOHHBIA pecypc]:
Meromuueckne  ykazaHus K JaboparopHoit  pabore - 2011. 7 c¢. Pexmm gocryma:
http://edu.tusur.ru/training/publications/59

2. Tpenuxus I1. A., [llangapos B. M. HcciienoBanne 3(eKTHBHOCTH BBO/Ia CBETA B BOJIOKOHHBIH
CBETOBOJ: [DNEKTPOHHBIN pecypc]: Meronndeckue yka3anus K tabopaTopHoit padore - 2011. 7 c. Pexxum
moctyma:_http://edu.tusur.ru/training/publications/120

3 . angapo B. M., Kpyrinos B. I'. HccnenoBanue mospU3allMOHHBIX CBOWCTB IJIAHAPHOTO
ONTHYECKOTO0 BOIHOBOJAa B HHOOATEe IJIMTHS, MOJYYEHHOTO METOJOM HOHHOH HMIUIAHTAIH:
[DnexTpoHHbIl pecypc]: MeTtoauueckue ykasanus K jlabopatopHoit pabore - 2011. 7 ¢. Pexxum nocryna:
http://edu.tusur.ru/training/publications/62

4. Illanmapor B.M. BoOJOKOHHO-ONTHYECKHE YCTPOMCTBA M CHCTEMBl TEXHOJIOTHYECKOTO
HA3HAYCHHS W yNPaBJICHUS: [DIEKTPOHHBIN pecypc]: Y4ueOHO-MeToMn4YecKoe ocodne Mo MpaKkTHIECKUM
samsTasM 2012. - 31 ¢. Peskum goctyna: hitp://edu.tusur.ru/training/publications/742

Metoandeckne yKazaHHS IO CaMOCTOSITENBbHOW paboTe CTYACHTOB IpHUBEIEHBI B Y4eOHO-
MeToudeckoM nocodu [4], I'massr 1, 2, Ctp. 4 - 28.

12.3 lIporpaMmMHoe obecrnieueHne
Microsoft PoweRoint i npoBeenus nexuuii, onepaunonnsie cucteMbl Windows u
Unix ansa npoBeaeHUs 1a00paTOpHBIX padoT.

12.4 Ba3bl 1aHHBIX, HHGOPMAIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI
OO0pa3oBarenbHbIi MOpTal YHUBEPCUTETA, OMOIMOTEKA YHUBEPCUTETA

13. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

1. KommbroTepHbIil Ki1ace, 000pyIoBaHHBIN KOMIbIOTepaMu kiacca Pentium Il u Bhite,
BKJIIOUEHHBIN B ceThb Internet.
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IIpunosxkenune k padoyeii nporpamme

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN

denepanbHOE roCcyIapCcTBEHHOE OFHKETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIETO
00pazoBaHus

«TOMCKUM TOCYJJAPCTBEHHBI YHUBEPCUTET CUCTEM VIIPABJIEHUA U
PAITUODJIEKTPOHUKIM» (TYCVYP)

YTBEPXJIAIO
[IpopekTtop no yueOHOIi paboTe

ILE. Tposu
« _» 2017 r.

®OH/J] OLIEHOYHBIX CPEJICTB IO YYUEBHOM JUCIUILINHE

BOJIOKOHHAS OIITUKA
YpoBeHb 0CHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl OakajiaBpuat
Hanpag/jieHue mNOATOTOBKH Hamnpasnenue noaroropku 12.03.03 " ®oronuka u
onronHpopmaTHka "
Ipopuian POTOHNKA HEIMHEWHBIX, BOJIHOBOJAHBINA U NEPUOANYECKHUX CTPYKTYP
®opma o0yueHust O4Has
DakyJabTeT OnexrponHol TexHUuKU (PIT)
Kadenpa DNeKTPOHHBIX TpubopsI (1)
Kypc YETBEPTHIN Cemectp ceapbMon

Yueonslii niian Haéopa 2016 roga
JuddepennupoBanHblii 3aueT — 7 (CeapbMOit) ceMecTp
PazpaboTunk
ITpod. xad. CBUuKP

B.M. lllangapos

3aeayrommii kadenpoit D11
C.M. Ilannapos

Tomck 2017
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1 BBenenue

@®onx onenounslx cpeacts (POC) sBugercs NpUIOKEeHHEM K paboudelt mporpamMme
JUCHUTUTMHBL U TIPEJICTAaBIsAET COO0 COBOKYIMHOCTh KOHTPOJBHO-U3MEPUTEILHBIX MaTEepPHUaIoB
(TUnoBbIE 3a7auu (3a/1aHus), KOHTPOJIbHBIE Pa0OThI, TECTHI U JIP.) U METOAOB UX UCIIOJIb30BaHUS,

npeAHa3HAYEHHBIX IS
pe3yJIbTaTOB O0YUECHHUS.

U3MEpEeHUs

YPOBHS

JOCTHIKCHUA  CTYACHTOM  YCTAHOBJICHHBIX

®OC no AUCHUIINIMHE UCITIOJIB3YCTCA MPHU NPOBCACHUN TCKYLICTO KOHTPOJIA yCIICBACMOCTHU

u HpOMe)I(YTOHHOﬁ arTeéCTauuu CTyJCHTOB.

[lepeyenr 3akperyieHHBIX 3a OUCHMIUIMHON (MPAKTUKOM) KOMIIETEHIMUA TMPUBEACH B

Tabymue 1.

Tabnuna 1 — [lepeuens 3aKpeIICHHBIX 32 TUCIUTUIMHON KOMITETCHITUHT

Kon Dopmy/IMpOBKA

KOMIIETCHIIMH

Jrtansl (POPMUPOBAHUS

KOMIICTCHIUHA

OIIK-1 CHOCOOHOCTH MPEICTABIATh
aJIEKBaTHYI0 COBPEMEHHOMY YPOBHIO
3HaHWM Hay4YHYIO KapTHUHY MUpa Ha
OCHOBE 3HaHWsI OCHOBHBIX TOJIOKCHUH,
3aKOHOB ¥ METOJ/IOB €CTECTBEHHBIX

HAYK U MAaTCMATUKU

CHOCOOHOCTb BEISBIATH
€CTECTBEHHOHAYYHYIO CYLITHOCTh
po6ieM, BO3HUKAIONUX B X0/1€
npo¢eCCUOHANBHOM JCSITeIBHOCTH,
IMPUBJICKATh I UX PECHICHUA
COOTBETCTBYIOIINI (HU3UKO-
MaTeMaTU4ecKui anmnapar

OIIK-2

JlozkeH 3HATH OCHOBHBIC 3aKOHBI M COOTHOIICHHS
BOJIHOBOH ONTHKA H  ONTHKH  HAIPaBIIONINX
IUDJICKTPUICCKAX  CTPYKTYP; OCHOBBI  (PH3UKHU
B3aUMOJICHCTBUSL CBETAa CO CpENOl U HENMHEWHOM
ONTUKH,  TPHWHIWIEI  pabOTHl, TOCTPOCHUS U
XapaKTepUCTHKH BOJIOKOHHO-ONITHYECKUX DIIEMEHTOB.
JoJkeH ymeTh 00BACHATH puznueckue d3QpQeKTsl,
JIGKAIIKE B OCHOBE PaOOTHI BOJIOKOHHO-ONTHYCCKHUX
9JIEMEHTOB U YCTPOMNCTB; IPOBOAUTH KOMITLIOTEPHOE
MOJISTTUPOBAHUE U IPOCKTUPOBAHUE ONTHUECKUX U
BOJIOKOHHO-ONITUYECKUX JIEMEHTOB U YCTPONCTB;
MOJIb30BATHCS CIIPABOYHBIMU JIAHHBIMH 110 ONITUYECKUM
MaTepHraliaM H dJIEMEHTaM IPH MPOSKTUPOBAHUT
ONITHYECKUX MPHOOPOB, COMOCTABIIAS OCOOCHHOCTH
XapaKTePUCTHK TaKUX MaTEPHAJIOB U SJICMEHTOB.
JokeH BiajeTh HAaBBIKAMH YTCHUS W H300paKeHHUS
CXEM OITHYECKUX MPHOOPOB W CHCTEM Ha OCHOBE
COBPEMEHHOU 3JIEMEHTHON 0a3bl BOJIOKOHHOW ONTHKH;
HaBbIKAMU pacuera, MIPOEKTUPOBAHHSI u
KOMITBIOTEPHOTO ~ MOJICTUPOBAHUSI  ONTUYECKUX H
BOJIOKOHHO-ONITUYECKUX  DJIEMEHTOB W  yCTPOWCTB
pa3MYHOTO HA3HAYEHUS; HABBIKAMHU TPAKTHUECKON
paboThl ¢ J1a0OPAaTOPHBIMU 00pa3IaMU ONTHYCCKHX H
BOJIOKOHHO-ONITUYECKUX 3JIEMEHTOB, C ONTHYCCKUMHU
mpubopaMu u c KOHTPOJBHO-U3MEPUTEITHHOMN
annaparypou.

OO0mue xapakTEepPUCTHKU TIOKa3aTelne u
JTamax NpuBeJeHBI B TabIHIE 2.

KPHUTCPUCB OLCHHUBAHUA KOMHGTCHIII/II\/’I Ha BCEX

Tabmpa 2 — OO0mMe XapakTepUCTHKH IMOKa3aTeleili M KpUTepUeB OLEHHMBAHMA
KOMIIETEHMH 110 3Tanam
IToxazaTenu u xpurepun 3HaTh YmerTs Bnanets
OTiu4HO (BbIcokmit | Obnanaer dakruueckuM u | Obnanaer nuanasoHoMm | Konrpomupyer — pabory,
YPOBEHB) TEOPETHYECKUM 3HAHHEM B | NMPAKTUUECKUX  YMEHHUH, | IPOBOJUT OLICHKY,
npeaenax n3y4aeMol | TpeOyeMbIX JJIsl Pa3BUTHS | COBEPIICHCTBYET
obJlacTh ¢ TIOHMMaHHEM | TBOPUYECKHX peuIeHui, | nefcTBus paboThI.
rpaHuUI] IPUMEHUMOCTH. abcTparupoBaHus
pobeM.
Xoporio (6a3oBbIit | 3Haer QaxThl, nmpuHIMUNG, | OOnagaet nramna3oHoM | beper oTBeTCTBEHHOCTH 3a
YPOBEHbB) MIPOLIECCHI, o0lIye | mpakTHYeCKUX  yMEHHH, | 3aBepuieHHe  3ajad B
MOHATHS B Tpenenax | TpeOyeMbIX Ui pPEIIeHHs | MCCIEAOBaHWUH,  MPHUCIO-
n3ydaemMon o0JacTH. OTIpE/ICNICHHBIX MPOOJieM B | cabiiuBaeT CBOE IOBEJIe-
o0acTu ucciieIoBaHusl. HHUE K O0CTOSITENIbCTBAM B
peneHuy npooIIeM.
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Y 10BNIETBOPUTEIIHHO
(TIOpOTOBBIN YPOBEHB)

Oomagaer
OOIIMMH 3HAHUSIMH.

0a30BEIMU

Oo0manmaer OCHOBHBLIMU
YMEHUSAMH, TPEOYSMBIMH
JUIS  PELICHHS TMPOCTBIX
3a1a4.

Pabotaer mpu
HaOJIOAECHUH.

PSAMOM

2 Peaau3anus KoMIeTeHIMA

Komnerennusi OIIK-1: cmocoOHOCTh TPEACTABISATh aAJACKBATHYH COBPEMEHHOMY YPOBHIO
3HAHUI HAYYHYIO0 KapTUHY MHpPa Ha OCHOBE 3HAHUSI OCHOBHBIX IOJIOKEHUM, 3aKOHOB U METOJ0B
€CTECTBEHHBIX HAYK U MAaTEMATHUKH.

Jnsa dopmupoBaHUS KOMIETEHLUHUH HEOOXOJUMO OCYIIECTBUTH psJ| 3TaloB. Tallbl
GbopMUPOBaHUS KOMIETCHIIMHM, NPUMEHSEMBIC ISl STOTO BHJbI 3aHATUA WM HCIOJIb3yeMbIC
CpEeJICTBA OLIEHUBAHUS MIPECTABICHbI B Ta0nuie 3.

Tabauua 3 — Iranbl GOPMHUPOBAHUSA KOMIIETEHIIMU U MCII0JIb3yeMble CpeIcTBA OLleHUBAHUS

ONTHKH, ONITUKA OTPaHUYCH-
HBIX CBETOBBIX IIy9KOB U
TEOpUH BOJIOKOHHO-
ONTHYECKHUX HATPABIISIONIINX
CTPYKTYpP; OCHOBBI (hHU3UKH
B3aMMOJICHCTBHS CBETa CO
cpeqol U HeIMHEWHOH
OIITHKH, TTPUHIUIIBI
MOCTPOCHHMS, OCOOCHHOCTH U
XapaKTePUCTHKH
BOJIOKOHHO-OTITUIECKUX
AJIEMEHTOB H IPUOOPOB.

OCHOBC pa6OTBI OIITHYCCKUX
n BOJIOKOHHO-OIITUYECCKHNX
9JICMCHTOB H YCTPOI\/’ICTB;
NpUMCHATbL Ha  IIPAKTHUKE
HU3BCCTHBIC MCTOJABI 3KCIIC-
PUMEHTAJIBHOI'O0 HCCJIEA0BA~

HUAS  BOJIOKOHHO-OITHYEC-
KHX 3JIEMEHTOB u
YCTPOUCTB; BBINOJIHATH

pacyeTsl, CBS3aHHBIE C OIpe-
JIEJICHHEM  I1apaMeTpoOB U
XapaKTEPUCTUK ONTUYECKUX
U BOJOKOHHO-OITHYECKHX
KOMIIOHEHTOB U YCTPOMCTB.

Cocras 3HaTh VYmeTb Bnaners
Coz[epxcaHI/Ie 3TaIlOB OCHOBHBIe 3aKOHBI nu O6I>$[CH$[TI> CI)I/ISI/I‘IGCKI/IC HaBLIKaMI/I YTCHUA nu
COOTHOULIICHUA BOHHOBOﬁ 3(1)(1)CKTBI, JISXKalIue B I/I306pa)I(€HI/IH CXEM

ONTUYECKUX TPHUOOPOB U
CHCTEM Ha OCHOBE
COBPEMEHHOH  3JEMEHTHOI
0a3bl ONTHKH U BOJOKOHHOM
OITHKH.

Buer 3ansTHiA Jlexrum. JlabopaTopHBIE PaOOTHL. JlabopaTopHBIE PaOOTHL
[MpakTHyeckne 3aHATHS. [MpakTHdeckue 3aHATHS. CamocrositennsHass ~ paboTa
CamocrositenbHass ~ paboTa | CTYIICHTOB.
CTY/ICHTOB.
Hcnonb3yemble 3agaun. 3agaun. 3amura n1abopaTOPHBIX
cpencTea Hud. 3auer. OdopmiieHHEe OTYETHOCTH U | padoT.
OLICHUBAHMS 3aIuTa naboparopusix | [ud. 3aver.
pabor.

cDOpMy.J'II/IpOBKa MoKa3areiaeu u KPUTCPUCB OLICHHUBAHUA JTAaHHOM KOMIIETCHIINHU IMPUBCACHA

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

Iloxka3zarenu u
3HaTh Ymern Baagers
KpPUTEpUHU
3HaeT OCHOBHBIE 3aKOHBI U | YMeeT OOBACHATH (PHU3HKY CBoOonHO BlameeT
COOTHOIICHUS BOJIHOBOH | PabOTHI ONTHYECKHUX U HaBBIKAMH YTCHUS U
ONTHKH, ONTHKH OTPAHHYECH- | BOJOKOHHO-OMTHYECKHX n300paXKEeHHUS CXEM
HBIX CBETOBBIX IYYKOB, | 3JEMEHTOB U YCTPOWCTB; ONTHYECKUX PUOOPOB H
TEOpHHU LMJTMHIPUYECKUX | TIPUMEHSATh METO/BI UX CHCTEM Ha OCHOBE
ONTHYECKHUX BOJIHOBOJIOB; | OKCIIEPUMEHTaJIBHOTO COBPEMEHHOM 3JIEMEHTHOMN
OT1anyHo OCHOBBI ¢u3MKK | MccienoBaHMS; BHIIONHATE | 0a3bl ONTHKH U
(BbICOKHIA B3aUMOJEHCTBUSL  CBETAa CO | PacyeThl IO OINPEAEIECHHIO BOJIOKOHHOH ONTHKH.
YPOBEHb) cpenoi U HEJIMHEWHON | mapaMeTpoB U
BOJIOKOHHOH ONTHKH; | XapaKTepUCTHK
TIPUHIATIBI MIOCTPOEHHS, | ONTHIECKUX M BOJIOKOHHO-
OCOOCHHOCTH W XapakTe- | ONTHIECKUX KOMIOHEHTOB
PHUCTHKH ONITHYECKHUX U | ¥ yCTPOWCTB.
BOJIOKOHHO-ONTHIECKUX
9JIEMEHTOB M IPHOOPOB.
[Tonnmaet cBsi3u MEXIY YMeeT BBINOIHATH TOUCK Bnaneer HaBBIKaMH
pasIUYHBIMU MOHATHAMU B uH(popMaLuK B 006JacTH paboTHI C IUTEPaTyPHBIMHU
00acTi PU3MUSCKON ONITHKH. OITUKH, UCTIOJIb3YS HUCTOYHUKAMHU,
XOpOIIIO ITonumaert TMPUHIUIIBI PECYPChbl OTCUYECTBCHHBIX U CBA3aHHBIMU C
(63308blﬁ TOCTPOCHHUA ONITHYCCKUX U 3apy6e>1<HI>1x HUCTOYHHKOB. OIITUYCCKHMHU SIBJICHUAMU.
YPOBEHE) BOJIOKOHHO-ONTHYECKUX YMeeT caMOCTOSITENIEHO
9JIEMEHTOB M IPHOOPOB. BBIOMPATH METO/IBI
pemeHus 3a71a4 B 00J1acTi
BOJIOKOHHOW ONTHKH.
T p— Haet OMpeJIeIeHHs OCHOBHBIX Ymeer pa6(3TaTL co } MoskeT KOppeKTHO
JILHO IIOHATHH B O6J'IaCTI/I CIIPaBOYHOU JIUTCPATYPOU; MpeACTaBUTH
. BOJIOKOHHOW ONTHKH. YMEEeT IPECTABIATh nH(pOpMaNuIo, CBI3aHHYIO
(noporossIii Ppe3yNbTaThl CBOSH pabOTHL. | € ONTHYECKUMHU
YPOBEHb)
SIBIICHUSIMH.

Komnerennusi OITK-2: crnocoOHOCTBIO BBISBISTH €CTECTBEHHOHAYUHYIO CYIIHOCTH MpPOOIEM,
BO3HHUKAIOIIUX B X0J€ NPO(PECCHOHANBLHON NeATeTbHOCTH, MPUBIEKATH JUISI WX PEIICHHS
COOTBETCTBYIOIINHN (PHU3HKO-MaTeMaTHUECKHI ammapar.

Jnst dopMHUpOBaHMST KOMIIETEHIIMM HEOOXOIUMO OCYIIECTBUTH PsJ AITAloB. Tarbl
dbopMUpOBaHUS KOMIETEHIIMM, TpPUMEHsSEeMbIe Ui ATOrO0 BHUIBl 3aHATUH M HCHOIB3YyeMbIe
Cpe/ICTBa OLIEHUBAHUS MIPE/ICTABIICHBI B TA0JIHUIIE 5.

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

OIITHYCCKHUX

npu
BOJIOKOHHO-OITTHYECKUX
prOOpPOB.

pudopoB;
TIOJIb30BATHCS CIIPABOYHBIMH
JAHHBIMH II0 OITHYCCKUM
MarepuajaM M 3JEeMEHTaM
MPOEKTUPOBAHUU

CocraB 3HaTL YMeTh Bnanets
Copnepxanue 3TaroB | OCHOBHEBIE 3aKOHBI U | BrinmonssATe pacuersl | HaBblkamMu IPOEKTHPOBaHUS
COOTHOIIICHUA BOHHOBOﬁ XapaKTepI/ICTI/IK BOJIOKOHHO- u KOMHL}OTepHOFO
TeOpI/II/I HaHpaBJ’lfHOH_[PIX OIITHYCCKUX KOMIIOHCHTOB, MO)ICHI/IpOBaHI/Iﬂ BOJIOKOHHO-
CTPYKTYpP, XapaKTCPpUCTUKU MNpOBOAUTH KOMIIBIOTCPHOC OIITUYECCKUX DIEMCHTOB U
BOJIOKOHHO-OIITHYCCKUX MOJCINPOBAHUEC YCTpOﬁCTB pa3jIm4IHOro
3JICMCHTOB U HpI/I60pOB. MMPOCKTUPOBAHUEC Ha3HaA4YCHMU, HaBbIKAaMHU
OIITUYECCKHUX U BOJIOKOHHO- l'[paKTPI‘ICCKOﬁ pa6OTI)I

J1a00paTOpHBIMU 00pa3uamMu

OIITHYCCKHUX U BOJOKOHHO-

ONTHYECKUX 3JIEMEHTOB,
ONTHYECKUMHU MPHOOpaMHu U
KOHTPOJIbHO-
MU3MEPUTEILHOU
arnmapaTypomu.
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Bunp! 3ansaTuit Jlexnun. JlaboparopHbie pabOTHI. JlaboparopHble paGOTHI.
[TpakTHdyeckue 3aHATHS. [TpakTHdeckue 3aHATHS. CamocrositennsHass ~ paboTa
CamocrositensHass ~ paboTa | CTYICHTOB.
CTY/ICHTOB.
Hcnonb3yemble 3anaym. OdopmieHre OTYETHOCTH M | 3amiuTa J1a00PaTOPHBIX
cpencraa Hud. 3aqer. 3amura nabopaTopHbIX | pabor.
OIICHUBAHUSA pabor. Jdud. 3ager.

@opMyIUpPOBKA ITOKA3ATEIIEH U KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETEHLIUH IIPUBEICHA
B Tabmuie 6.

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

IMoka3zaTenn u
3HaTh YmMmernb Baanern
KpHUTepUH
3HaeT OCHOBHBIE 3aKOHBI ® | YMeer mpoBoxuth | CBOOOIHO BJIAZIEET
COOTHOIIICHVSI BOJHOBOM TEOpHH | KOMIBIOTEPHOE HaBBIKAMH UYTCHHA U
HAIIPaBITIOIIX ONTHYECKUX | MOICIUPOBAHHE u | u3obpaxeHus cxeM
CTPYKTYp; TMPUHLHUIBI IOCTPOCHUA, | MPOSKTHPOBAHUE BOJIOKOHHO-OIITHYECKUX
OCOOCHHOCTH ¥ XapaKTCPHCTHUKH | ONTHYECKHX M BOJOKOHHO- | MPHOOPOB U CHCTEM;
BOJIOKOHHO-OIITHYECKUX ONTHUYECKAX OJIIEMCHTOB W | HaBBIKAMHU
9JIEMEHTOB U MPUOOPOB. YCTPOWCTB; UMEeT | MPOCKTHPOBaHUS u
MpeCTaBJIeHHEe O MeToAaX | KOMIBIOTEPHOTO
OT/u4HO N
. KOMIBIOTECPHOU MOACJIMPOBaHUA
(BBICOKHH OINNTUMU3AIIUN ux OIITHYCCKUX DJICMCHTOB
yposer,) XapaKTePUCTHK; U YCTPOMCTB; HABBIKAMHU
YMEET MOJIb30BATHCS paboThl ¢ peaNlbHBIMU
CIPaBOYHBIMU TAHHBIMH 10 BOJIOKOHHO-
ONTHUYECKUM MaTepraiaM 1 ONTHYCCKAMHU
JIIeMEHTaM TIpU npubopaMu u c
MIPOCKTHPOBAHUHT KOHTPOJIBHO-
BOJIOKOHHO-OIITHYECKUX HU3MEPUTEIEHON
puOopoB. anmnapaTypou.
[TornMaeT cBs3U MEXIY HUmeer mpencraBnenne o | Buameer HaBBIKaMu
Ppa3JIMYHbBIMU NOHATUAMU B MeToaax KOMHLIOTepHOﬁ pa6OTBI C
0011aCcTH BOJIOKOHHOM OTITHKH. OITHUMH3ALUN JINTEPATypPHBIMU
Nwmeet npeacrasnenue o XapaKTePUCTUK BOJIOKOHHO- | HUCTOYHHUKAMH B
MPUHITUITAX [TOCTPOEHHS ONTHYECKUX JJIEMEHTOB M | 00JacTH BOJIOKOHHOM
HHTETPAIBHO-ONTHYECKUX pubopOB,; OIITHKH.
9JIEMEHTOB U MPUOOPOB. YMEET MOJIb30BATHCS
Xopomro CIPaBOYHBIMU TAHHBIMH 10
(6a3oBbIii OITHUYECKUM MaTepUaiaM U
YPOBEHbB) JJIeMEHTaM TIpH
MIPOSKTHPOBAHUHU
BOJIOKOHHO-OIITHYECKUX
pruOOpOB.
YMeeT caMoCTOSTENIbHO
ONpEaACIATL METOABL
penieHus 3aaaq
MPOEKTUPOBAHMS.
Mwmeet npencrasienue o Ymeer paboTath co MoxeT KOppeKTHO
Ya0oBJEeTBOPH | TPUHIMIAX TOCTPOCHHS CIPaBOYHOH JINTEPATYPOii; MPEACTaBUTh 3HAHUSA U
TeJbHO BOJIOKOHHO-OTITHYECKUX yYMEET MPEACTaBIATh nHPOPMAIIHIO,
(moporoBbIit 3JIEMEHTOB M MPHOOPOB, 00 Pe3yIbTATHI CBOCH PaOOTHI. CBSI3aHHYIO C
YPOBEHB) OCHOBHBIX TOHSATHSX B 00J1acTH ONTUYECKUMU
BOJIOKOHHOW OIITHKH. SIBIICHHSIMHU.
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3 TumoBbie KOHTPOJIbHBIE 3aJaHUS

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

KOHTpOJILHLIe 3agadu (THHOBbIe) M0 3JIEMECHTAPHBIM 3HAHUAM H NPAKTUYCCKUM HaBbIKaM
mo Temam:

3.1. TEMA: MeToauku pacyera XapaKTepPUCTHK AUCKPETHBIX ONITHYECKUX 3JIeMEHTOB
BOJIOKOHHO-ONITHYECKHX YCTPOIMCTB: NOJIAPU3ATOPOB, (Pa30BbIX IJIACTHHOK.

3anaua 1.
3anuiuTe BhIpAXKEHUE JI1 HANPSDKEHHOCTH AJIEKTPUYECKOTO IMOJIS MJIOCKOW CBETOBOW BOJIHBI,
pacmpocTpaHsomeiics B cpeae Buosib ocu Z, ecnu B mwiockoctd XOY (a3oBeIii cIBUT MEXTY

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

Pemrenne:
CoriacHo ycloBHUsIM 3aJlayH, IUIOCKasi CBETOBas BOJIHA PAacCHpOCTPaHSAETCS BIOJIb 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

JJIEKTPUYECKOTO MOJI IUIOCKOW CBETOBOM BOJHBI BO BPEMEHU U IPOCTPAHCTBE OINPEAECIAETCS
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 BUJ;

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 TIONAPOUA TMMANAET JIMHEMHO TMOJIIPU30BAHHBIM CBETOBOM ITY4OK
MOIIHOCTHIO | MBT, MIOCKOCTh MOJISIpU3allMM CBETAa OTKJIOHEHA OT HANPABJIEHUSA TJIaBHOW OCH
nonsipousa Ha 30°. KakoBa BennumHa CBETOBOM MOIIHOCTH, MPOIIEAIIEH Yepe3 MONsIpU3aTop,
€CITM TIOJSIPU3YIOIIMI MaTepuan 3aKIoueH MEXIy IBYMS CTEKJISHHBIMHU IUIACTHHKAMU (JIJIs
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 3JIeMEeHTaxX AP (EeKTaMHu YaCTUYHOTO OTPAXKEHHUsSI CBETA Ha TPAHUIIAX pasjesia Cpend ¢
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 3J€Ch Ha TrpaHunax pazaena 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
MaTepuaine MOJIIPOHJa, UM TaKxke MpeHeOperaeM. B wrore, mns ompeneieHws MpOIIeAIeit
CRETOROI MOTITHOCTH VUUTRIBAEM 3(PPEKT 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 HAMpaBJIEHUs MOJISIPOUA. ONIpesiesieMbIM 3aKoHOM Mauttoca.

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 UHTCHCUBHOCTH (I/IHI/I MOHIHOCTB) Ipomeamero nmydka mpy moJHOM IPOIMMYCKAaHUHW MOJIApouaa
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:

Py =P - (1- r)2 .cos? 6, rae 6=30°. [l n=1,51 B uTore nomyyaem:

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: PacyeTr 0CHOBHBIX IapaMeTPOB BOJIOKOHHBIX CBETOBO/0B, IapAMETPOB
YYBCTBHTEJbHBIX 3J1€eMEHTOB MOJISPU3ALHOHHO-BPALIATEIbHOI0 THIIA, XAPAKTEPUCTHK
AaTYHKOB.

3amaua 1.

1. BeiBenuTe cooTHOIIIEHUE, Onpeeistoniee YicioByto anepTypy NA BOJOKOHHOTO CBETOBOIA
CO CTyMEHYaThIM poduUIeM MoKa3aTens IpeIoMIIeHHUS U TapaMeTpaMu BOJIOKOHHOTO CBETOBO/Ia
N; — MoKa3aTeb MPEeIOMIICHHS MaTepualia CEpALIEBUHBI, Ny - OKa3aTeNb MPETOMIICHHS
MaTepuana 000JI0YKH CBETOBOIA.

Pemenne:

IIpencraBuM Ha pUCYHKE F€OMETPHIO 3aJ1a4M, ONPEACIIUM ITOHATHE YUCIOBOW anepTyphl. 3aTeM,
UCHIOJIB3Ys 3aK0oH CHeNIMyca IPpH MPOXO0KIEHUU CBETOBOW BOJIHBI UEPE3 TOPLIEBYIO MIOBEPXHOCTh
ONTHUYECKOTO BOJOKHA M MOHITHE KPUTUYECKOIO YIJIA MOJHOTIO BHYTPEHHErO OTPAXKEHUsS CBETA
Ha TPaHHULIE pa3JieNia «Cep/IleBUHA CBETOBO/Ia — 000JI0UKA CBETOBOAY, MOJIYYUM BhIpAKEHUE /IS
CHHYCa yIJIa [TaJICHHsI CBETa Ha TOPLIEBYIO TOBEPXHOCTh CBETOBO/IA.

3.3. TEMA: Pacuer XapakTepuCTUK IUVIAHAPHBIX BOJTHOBOI0B  BOJIOKOHHBIX
Op3ITOBCKHMX peleToK.

3angaua 1.

Haitgurte KpUTHYECKYIO TOJIIMHY BOJHOBOJHOIO Cios Ui HampasiaseMod TEz Moabl
TOHKOIIJIECHOYHOTO aCUMMETPUYHOTO BOJTHOBOJIA, €CJIM OH MPEICTaBIsAeT COO0M TIEHKY CTEKJa 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 BOJTHOBOIHOTO cjosi it TE3 Mol paBHaA 4,5 MKM.

5. Tembl 1a0opaTOpHBIX padoT

1. HCCJ’IGILOBBHI/IC MMOJIApHU3alITUOHHBIX CBOMCTB IMJIAaHAPHOT'O ONITUYCCKOI'0 BOJIHOBOJa B Hrobare JINTUA,
MMOJIYy4YC€HHOTO METOAOM HOHHOM UMIIJIaHTallun

2. VccnenoBanue 3(ppeKTUBHOCTH BBO/IA CBETA B BOJIOKOHHBIN CBETOBO/I.

3. I/ICCJ'ICI[OBaHI/IC BOJIOKOHHO-OIITHYCCKOT'O OJaTYHKa MI/IKpOHepeMeHIeHI/Iﬁ Ha OCHOBE IIOJIHMMEPHOI'O
OIITHYCCKOI'O BOJIOKHA

6. Jx3aMeHallHOHHBIE BONIPOCHI

1. Tlonspuzaumst 1IOCKMX BOJIH. JIuHeNHas, Kpyrosas, O3JUIMITAYECKAs MOJSPU3ALIMSL.
Beipaxkenus [uist mojei INIOCKUX CBETOBBIX BOJIH € 3a/IaHHOM NOJIIpU3aLUei.

2. llonApu3allMOHHBIE 3JEMEHTHI: IUICHOYHBIE MOJIIPOUIbl, KPUCTAIMYECKUE MOJISPU3ATOPSI,
¢da3zoBbie MIACTUHKU. V3MEHEHUE COCTOSIHUSL TMOJSPHU3aLMUA TUIOCKOW CBETOBOWM BOJIHBI,
npouienamnieit uepes GpazoByro MIACTHHKY.

3. OtpaxkeHue U MPEJOMIICHHE CBETa Ha TpaHUIlE pasiena. [ opu3oHTalbHAas W BEpTUKAJIbHAs
nossipuzanus. 3akod CHemnyca. Yron bprocrepa.

4. IlonmHoe BHYTpEHHEE OTpaXEHHWE CBETAa HA TPaAHUIEC pas3fesia JAUIICKTPUUECKHX CpE]l.
CrpyKTypa 10t CBETOBOM BOJIHBI IIPH ITOJTHOM BHYTPEHHEM OTPAKEHUH.

5. BonokoHHbIE CBETOBOIBI: OJHOMOIOBBIE I MHOTOMOJIOBBIE, CO CTYNEHYAThIM U TPATUECHTHBIM
npodunsamMu nokaszatens npenomiieHus. [lonstue 4ucnoBoii anepTypsl cBeToBoja. Jucnepcus B
BOJIOKOHHBIX CBETOBOJIaX: MEKMOOBAsI, XpOMaTUUYECKasl, TIOJIAPU3AIMOHHO-MOIOBAs TUCIIEPCHSI.
DOTOHHO-KPUCTAJUTHUECKHE BOJIOKOHHBIE CBETOBOIbI. IH(paKpacHbIE CBETOBOIBI.

6. [lmanapuerit ontudyeckuit BoHOBOA. TE u TM MO/bI, TUCTIEpCHOHHOE YpaBHEHHUE TIJIAHAPHOTO
BOJIHOBOJIa CO CTYNEHYATHIM POpUIIEM.

7. CkansgpHOe BOJHOBOE YpaBHEHHE ISl LUJIWHIPHUYECKOTO JAUDJIEKTPUUECKOTO BOJIHOBOA.
Mobl BOJTOKOHHBIX CBETOBOJIOB.

8. BoisiokoHHO-omTHUECKUE OparroBckue pemeTkd. COOTHOIICHHE JUIsi CBSI3U PE30HAHCHOM
JUTMHBI BOJHBI C TIPOCTPAHCTBEHHBIM MEPUOAOM. MeTo/bl U cXeMbl (HOPMUPOBAHHS BOJTOKOHHBIX
pelIeToK.

9. Monynaropbl ONTHYECKOTO HW3JIyuyeHUs: (a30BBIA  DIEKTPOONTHYECKHA  MOIYISTOD,
AIEKTPOONITUYECKUM MOYIATOP UHTEHCUBHOCTH.

10. BonokoHHBIE J1a3epbl — OCHOBHAsl CXeMa, KOHCTPYKTHUBHBIE 3JIEMEHTHI, OCOOEHHOCTH CXEM
HaKa4K{ MOIIIHBIX BOJIOKOHHBIX J1a3€POB.

11. Cytb >pdexta komOMHAIIMOHHOTO paccessHus (PamMaHOBCKOTO paccesiHUs) U BBIHYKICHHOTO
KOMOWHAIIMOHHOTO paccesiHus cBeTta. PamaHoBckme mnaszepbl. TumoBas cxema paMaHOBCKOTO
nasepa.

12. CtpykTypHas cxema mpeoOpa3oBaHus (HU3NIECKON BEIHMYUHBI B BOJIOKOHHO — ONTHYECKHUX
natuukax. Kimaccuduxanms 1aT4uKoB MO THITY MOTYJISIIUN CBETOBON BOJIHBI.

13. BOJOKOHHO-ONTHYECKHE AATYUKU C AMIUTUTYIHOM MOIYJSAIMEH: NaTYUKH TEeMIIepaTyphbl
30HJIOBOTO TUTIA M JaTYHUKA C ONITHYECKUM MTPE0Opa3oBaTEIEM.

14. BOJTOKOHHO-ONTHYECKHE JATYMKU MEXaHUICCKUX BETMYHUH (YCKOPEHHS, TaBIICHMUS ).

CornacoBaHa Ha noptane N2 10524



7. MeTtoanuecKue MaTepuabl

Jlnst obecrnieueHuss mporiecca OOyYEeHHMsS W pemieHus 3amad oOydeHHUs HCIOJIb3YIOTCS
METOIMYECKHE MaTepuabl, ONpeAesIore MPOoLeaAyphl OIICHUBAHUS 3HAHUH, YMEHUI, HaBBIKOB
U (WIM) oOmbITa JeITEIBbHOCTH, XapaKTepPH3YIOMIMX JTanbl (OPMHUPOBAHUS KOMIICTCHITHI
(cormacHo myHKTY 12 paboueii mporpamMmsl):

12.1 OcHoBHas JauTepaTypa
1. B.M. IlanpapoB. Bo0JIOKOHHO-ONTHYECKUE YCTPOHCTBA TEXHOJOTMYECKOIO HA3HAYEHHS. -

Tomck: Tomck. roc. YH-T CUCTEM YIIpP. U PaTUO3ICKTPOHUKH, [ DJICKTPOHHBIN pecypc]: yaeOHoe mocodue -
Tomck: TYCVYP, 2012. - 198 c. Pexxum moctyma http://edu.tusur.ru/training/publications/741

12.2 lonosiHUTeEIbHAS JJUTEpPATypa

1. B.A Kpaciok, I".1.KopnueeB. Onrtrndeckne CUCTEMBI CBS3H M CBETOBOAHBIC NATYUKHU (BOMPOCHI
TexHoIOoruM). - M.: Pagmo u csa3s, 1985. - 192 ¢. (6)

2. ®puman, Pomxkep. BonokorHo-onTiueckne cucteMsl cBszu : llep. ¢ anrn. / P. @puman ; pen.
nep. H. H. Crenos. - 3-¢ u3a., gom. - M. : Texuochepa, 2006. - 495[1] c. : wi., Taba. - (Mup cBszu ; 1X-
03). (14)

3. UrnaroB A.H. OnrosnekTpoHrKa 1 HaHO(OTOHHKA [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue.
- CIIG.: Jlanb, 2011.- 528 c. Pexxum noctyma http://e.lanbook.com/view/book/690

12.3. I[lepeyeHb MeTOANYECKUX YKAZAHUH M0 NPAKTHYECKUM 3aHATUAM H
JabopaTopHbIM padoTam

1. Kapmymun II. A., Ilannapos B. M. MccnenoBaHue BOJOKOHHO - ONTHYECKOTO JATYHKa
MHUKPOIIEPEMEIIIEHNI Ha OCHOBE WOJMMEPHOTO ONTHYECKOTO BOJOKHA: [DIEKTPOHHBIA pecypc]:
Mertonnueckne ykazaHmsi K  JaboparopHoi pabore - 2011. 7 c¢. Pexumm mocryma:
http://edu.tusur.ru/training/publications/59

2. TpenuxuH I1. A., [llangapos B. M. HcciienoBanne 3(eKTHBHOCTH BBO/Ia CBETA B BOJIOKOHHBIH
CBETOBOJ: [DNIEeKTpOHHBIN pecypc]: MeToandeckue yka3aHus K JaboparopHoit padote - 2011. 7 c. Pexxum
moctyma:_http://edu.tusur.ru/training/publications/120

3 . angapo B. M., Kpyrnos B. I'. UccnenoBanue mojsipu3alllOHHBIX CBOMCTB ILJIAHAPHOIO
ONTUYECKOrO BOJHOBOAA B HHMOOATe JIMTHs, IIOJYYEHHOIO METOJOM HWOHHOW HMIUIAHTALlUH:
[DnexTpoHHbIl pecypc]: MeTtoauueckue ykazaHus K jlaboparopHoit padote - 2011. 7 ¢. Pexxum nocryna:
http://edu.tusur.ru/training/publications/62

4. IllanmapoB B.M. BoOI0OKOHHO-ONTHUYECKUE YCTPOMCTBA M CHUCTEMBI TEXHOJIOTHYECKOrO
Ha3HAUYCHUS W YIPABJICHHS: [DIEKTPOHHEIN pecypc]: YueOHO-MeToAnIecKoe Moco0re Mo MPaKTHISCKUM
samsTasM 2012, - 31 ¢. Peskum goctyna: http://edu.tusur.ru/training/publications/742

Metoandeckrue yKa3zaHHs IO CaMOCTOSTENbHOW paboTe CTYAEHTOB NpPHBEICHBI B YueOHO-
MeToudeckoM nocodu [4], I'massr 1, 2, Ctp. 4 - 28.
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