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PABOYAS ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI
BOJIOKOHHAS OIITUKA
YpoBeHb 0CHOBHOI1 00pa3oBaTeIbHOI IPOrpaMMBbl OakayiaBpuat
HanpasJieHue NoAroTOBKH 11.03.04 DnexTpoHHKA U HAHOAJIEKTPOHUKA
Ipoduin: KBaHTOBas 1 onTHYecKast 3JIEKTPOHHUKA
®opma odyuenuss OuHas
@akyabTer  31eKTpOoHHON TeXHUKHU (PIOT)
Kadgenpa ANEKTPOHHBIX pudopos (D11)
Kypc 4 Cemectp 7
YueoHnslii miian Ha6opa 2014 roga
Pacnpenenenue pabouero BpeMeHU:
No Bunsr yaeGHoI paboTh Cemectp | Bcero Enuanisl
7
1 Jlexun 18 18 Jac
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) 42 42 qac
6 W3 Hux B MHTEpaKTHBHOHN Qopme 30 30 qac
7 CamocrosrenbHas padora ctyneHToB (CPC) 30 30 qac
8 Bcero (6e3 sx3ameHa) (Cymma 5, 7) 72 72 Jac
9 Camocrt. paboTa Ha MOATOTOBKY, cllady - - qac
9K3aMeHa

10 | OOmias Tpy10EMKOCTh (Cymma 8, 9) 72 72 qac

(B 3a4€THBIX EIMHHIIAX) 2 2 3ET

3avet — 7 (cempMoOi) ceMecTp

Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 5 OT « 22 » 12 2016 1

JIucer corsiacoBanmii

PaGouass mporpamma cocrtaBieHa ¢ ydeTtoM TpeOoBanuii DenepanbHoro Il'ocymapcTBeHHOTO
o0pa3oBaTenpHOTrO CTaHIapTa BhIcHIETo MpodeccuoHanbHOro obOpaszoBanus (DPI'OC BIIO)
TPETHEro MOKOJIEHUs 10 HampapiieHuio moarotoBku  11.03.04 — DnexkTpoHMKA U HAHOAJICKTPOHHUKA,
YTBEp)KIECHHOTO TpHKa3oM MuHucTtepcTBa oOpa3oBanuss U Hayku P® or 12 mapra 2015r.

N 218.
[Tpodus: KBaHTOBas 1 onTHyecKas dJIEKTPOHUKA
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PazpaboTtumk: B.M. [llannapos
3aB. kadeapoii, mpodeccop kad.O11 C.M. [llannapos
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HanpasieHus noaroroBku 210100.62 — DnekTpoHHMKa U HAHOAIIEKTPOHUKA,

Hexan ©OT A.N. Bopouun
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kadenpoit CBUuKP C.H. lllapanroBuy
3aB. BeIyCKaroen
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[Tpod. kap. CBUuKP A.E. Mangenb
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1. Heau u 3apa4m JUCHUILIHHBI «B0OJI0OKOHHAS ONITHKA»

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

3aoauu Oucyunaunvt - QGopMUpOBaHUE SICHOW (UUYECKON KapTUHBI PaCHpOCTPaHEHUS
ONTUYECKOTO M3JyYeHHs B BOJHOBOJHBIX CpelaxX; KOMIUIEKCHBIM aHalu3 MPUYUH M MEXaHU3MOB
MOTEPh OINTUYECKOTO H3JIYYEHHS, JUCIEPCUOHHBIX XapaKTEPUCTUK  BOJHOBOJIOB; CPaBHUTEIIbHBIN
aHAJIU3 METOJ0B MOIYJSIUU M3IY4YeHHs] M OrpaHWYCHHs, HAKJIagblBa€Mble 3THUMH METOJaMU 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.9.1) moAroToBKU CTYIEHTOB IO
HaNpaBJICHUIO TOATr0TOBKM OakanaBpoB 11.03.04 DnekTpoHNKa U HAHOAIIEKTPOHHKA.

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

—  CHOCOOHOCTh MPEJCTaBIATh aJCKBAaTHYIO COBPEMEHHOMY YpPOBHIO 3HAHHHA HAYYHYIO
KapTUHY MUpPa Ha OCHOBE 3HAHHUS OCHOBHBIX IOJIO)KCHHH, 3aKOHOB U METOJIOB €CTECTBCHHBIX HAyK U
maremaTtuku (OITK-1);

—  CIIOCOOHOCTH BBISIBJISTH €CTECTBEHHOHAYYHYIO CYIITHOCTH MPOOJIEM, BOSHUKAOIIUX B X0JI€
po(heCCHOHANILHOM JIEeATEIHbHOCTH, NPUBIEKATh JUIsI WX PEIICHUS COOTBETCTBYIONIMH (DU3HKO-
maremarudeckuii anmapar (OITK-2).

B pe3synbrare nuzyueHus: JUCHUILIIUHBI CTYACHT JIOJKEH:

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

ymMemsb. CTPOUTH MaTeMaTHYecKue U (PU3WYECKHE MOJENH MPOIECCOB PaCHpOCTPaHEHUs
ONTUYECKOTO M3JIYYCHHUS 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 | MOAXO0AaMU TIPH pa3paboTKe U IKCILTyaTalliu YCTPOHUCTB M CUCTEM BOJIOKOHHOW OTTHUKH.

4. O0bemM AUCHHMILVIMHBI U BUJbI Y4eOHOH padoThl
OO61ast TpyA0€MKOCTh IUCLHUIUIMHBI COCTABIISIET IB€ 3aYETHBIX €TUHUIIBL.

Bun yae6HOit paboThI Bcero gacos Cemectp
7
AyIuTOpHBIe 3aHATHUS (BCero) 42 42
B tom uucne:
Jlexun 18 18
Jlaboparopubie pabots (JIP) 12 12
IIpaxtraeckue 3ausaTus (I13) 12 12
Kypcogast pabdota (KPC) (ayauropHast) - -
W3 HUX B MHTEpaKTUBHOM (hopme 30 30
30 30
CamocrosTebHasi padoTa (Bcero)
Bcero (6e3 sx3amena) 72 72
OO61mmas TpyI0eMKOCTh Jac 72 72
3agernsle Enuanie Tpygoemkocti 2 2
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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.

No KPC
HaumenoBanue JIab. IIpaxr. Bcero | @opmupyemble KOMIETCHIIUH
n/m Jlek. (aymu- | CPC
pa3zena qUCIUTUINHBL 3aH. 3aH. Jac (OIIK)
TOpHAst)
1 | BBenenne 1 2 3 OIIK-1; OIIK-2
2 OCHOBHEBIE 5 4 4 - 4 17 OIIK-1; OIIK-2
COOTHOIICHMUSA AJIs1
OIIMCAHMHSA INIOCKUX
CBCTOBBIX BOJIH U
CBCTOBBIX ITYIYKOB
3 Bosoxonnsie 4 4 4 - 8 20 OIIK-1; OIIK-2
CBCTOBOJbI U
BOJIOKOHHO-
OIITHYCCKHEC
3JICMCHTBI
4 MeToapl 2 - - - 6 8 OIIK-1; OIIK-2
HU3TrOTOBJICHUA
BOJIOKOHHBIX
CBCTOBOJOB U
BOJIOKOHHO-
OIITHYCCKHUX
JJIEMCHTOB
5 Hennneino- 4 - 2 - 6 12 OIIK-1; OIIK-2
ontuaeckue dhHeKTsI
B BOJIOKOHHBIX
CBETOBOJAX
6 | BomokonHo- 2 4 2 - 4 12 OIIK-1; OIIK-2
OIITUYCCKHUEC JaTYUKHU
1 BOJIOKOHHBIC
Jasepsl
Hroro 18 12 12 - 30 72
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 crpaBKa 0 OIIK-2
BO3HUKHOBECHHUU U PAa3BUTHU BOJIOKOHHOHW OITHKH,
OCHOBHAsl M JIOTIOJIHUTENIbHAS JINTEPATYpa
2 | OcHoBHbIE Cucrema ypaBHeHUIl MakcBemia sl JUIEKTPUIECKON 5 OIIK-1;
COOTHOILICHHSI /It cpenbl. BomHoBoe ypaBHenme. IIIOCKHME CBETOBBIE OIIK-2
OIHMCAHIS IUTOCKIX BOJHBI B Oe3rpanmuHoi cpene. [lomspusammsi cBera.
CBCTOBBIX BOIH 1 [Monspu3anMoOHHbIE JIEMEHTHL  [IpOXOXkIEHUE CBETa
CBCTOBBIX ITYYKOB
yepe3 rpanully paszgena. 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,  CKAalsPHOE  BOJIHOBOE
OITHICCKHIE ypaBHEHUE, TOJSI MOJ JJIsi CBETOBOZA CO CTYNEHYAThIM
3JICMCHTbBI
npodunemM  mokazaTtens —mpenomiieHus.  Uwcnoas
amepTypa M UYHCIO MOJ BOJOKOHHOTO CBETOBOJA. OIK-1-
Jucniepcust 1 MEXaHU3MBI TTIOTEPh CBETa B BOJIOKOHHOM OHK-Z'
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4 | Merozpl U3roro- OcHOBHbBIE MaTepHaibl BOJOKOHHOM ONTHKM: CTEKIA, 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- [Monsipu3aruss AWAIEKTPUKA B DJICKTPUICCKOM IIOJIE. 4
ONTHICCKHC Cpensl ¢ KBaIpaTHUYHON U KyOU4HON
ddexTrr B ONTUYECKON HEMHENHOCTHIO - BOBMOYKHbIE HEJIMHENHO-
BOTIOKOHHRIX ontuueckue >PpQEeKThl B TaKMX cpenax. YpaBHEHHE
CBCTOBOAAX o v
HEJIMHEWHBIX BOJH. HemmHeliHO -  omTHYeckue
MaTepUAaIbL. I'enepanus BTOPOU FapMOHUKU. OIIK-1;
Camomonymsmus. CaMOBO3/IEHCTBHE CBETOBBIX ITyYKOB OIIK-2
B HEJIMHEHHOM cpejie. BpeMeHHbIe 1 TPOCTPaHCTBEHHBIE
ONTHUYECKHE COJIUTOHBI. Brinyxxnennoe
KOMOWHAIIMOHHOE  paccesHUe W BBIHYKICHHOE
paccessane ManngensimTama - bprmmrosaa. OnTudeckue
COJIUTOHBI B BOJIOKOHHOM CBETOBO/IE.
6 | Bomoxonno- Knaccudukaius BOJIOKOHHO-ONTUYCCKUX JATYUKOB IO 2
ONTHYCCKUE NATINKH | Ha3HAYEHUIO  BOJIOKOHHOIO TpakTa M METOAaM
1 BOJIOKOHHBIC JIA3PhL | NonysIsiiii ~ ONTHYECKOTO  W3NydeHus.  JlaTyuku
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 18

5.3 Pazgenpl MUCHUIUIMHBI H MEXKIUCHUINJIMHAPHBbIE CBSI3M € 00eCHeYHBAIOIIHMH
(mpeabIAyIIMMHK) U 00ecneYnBaAeMbIMH (ITOCICAYIONIMMH) TUCHUILJIMHAMHA

No HaunmenoBanue obecrieunBaronux (IpeablIyIinX) u Ne Ne pazzesnoB faHHOW TUCHUILIMHBL, IS

/i o0ecreYynBaeMbIX (ITOCTICAYIOMINX ) JUCITUTLTHH KOTOPBIX HEOOXOIMMO U3yUCHHE
obecrieuynBarOIuX (TIPEIBIIYIINX) H

obecrieunBaeMbIX (ITOCIIECTYIOIINX ) TUCIATIIHH

1 [ 2 [ 3 [ 4 ] 5 | 6

MpeamecTBy0MMe AUCHHUILIHHBI
Pusnka + + + + + +
Du3nveCKUe OCHOBBI YEKTPOHUKU - + + + + +
CrenmanbHble pas/essl GU3nKu - + + + + +
OnTryeckre MeToabl 00paboTkH HHPOPMALTUU - + + + + +
Hanoasnektponuka - + + + + +

Hocaenywmne IUCHAILTHHBI

KBaHTOBBIE TPHOOPHI M yCTPOHCTBA -

OCHOBEI TEXHOJIOTHHI SHCKTpOHHOﬁ KOMIIOHEHTHOM 0a3bl -

BSaHMOHGﬁCTBHC ONTUYCCKOI'0 M3JIy4CHH C BEHICCTBOM -

+ 4|+ |+
+ 4|+ |+
+ |+ |+ |+
+ |+ |+ |+
+ |+ |+ |+

MHUKpOBOJHOBBIE TPUOOPHI M yCTPONCTBA -

5.4. CooTBeTcTBHE KOMIIETCHIUI, GOpPMHPYEMBbIX NPH U3Yy4YeHUH TUCHHUILVINHBI, H BU10B

3aHSATHI
Ilepeuenn Bunp! 3ansTHI DopMBbI KOHTPOJIS
xommereHumi | JI | Jla6 | IIp | KP | CPC
OTK-1 + + + - + Otyer no nabopatopHbM padotam. [IpoBepka 3aanuii Ha
MPaKTUYCCKUX 3aHATHUAX. 3ayer.
OTK-2 + + + - + Ortyer mo naboparopabiM padotam. [IpoBepka 3aganmii Ha
MPAKTUYCCKUX 3aHATUAX. 3aUeT.

Jl-nexuust, Ilp - mpakTHyeckne U ceMUHapckue 3ansaTus, J1ab — maboparopusie padotsl, KP/KII — kypcoBas
pabora/mpoext, CPC — camocrositenbHast paboTta cTyJeHTa
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6. IUnTepakTHBHBIE MeTOABI U (JOPMBI OPraHU3aLuM 00yYeHHUs!

TexHOI0rMM MHTEPAKTUBHOTO O0YYEHUS MPHU pa3HBIX GOpPMax 3aHATUN B yacax MPUBEACHBI B

tadiuue 6.1
Tabnuua 6.1 — TexHOIOTHH HHTEPAKTUBHOTO O0YYEHHUs IPU Pa3HBIX (OpMax 3aHATUN B yacax
WHTepakTuBHBIE WHTepakTuBHBIE MNHurepakTuBH
Mertonasl Bcero
NPaKTHYECKUE 3aHATHSA JTabopaTopHbIe 3aHATHS BI€ JICKL[HH
7 cemecTp
«Pasmunkay, JIekius ¢ - - 10 10
omrOKaMm»
«Mo3roBoi mTypm» 10 - - 10
«['pynmoBas padora» - 10 - 10
HUroro 3a cemecTp: 10 10 10 30
HUroro 10 10 10 30
7. JJabopaTopHbIii NPAKTHKYM
Ne | Ne paznena HammenoBanwne 1abopaTopHBIX padoT Tpyno- | Kommnerenuuu
/11| AMCHUILINHBI €MKOCTh OK, IIK
u3 Tabm. 5.1 (dac)
1 3 HccnenoBanye MoIpU3aHOHHBIX CBOUCTB MJIAHAPHOTO 4 OIIK-1,
ONTHYECKOTO BOJIHOBOJA B HUODATE JMTHUS, MOIyYEHHOTO OIIK-2
METOJIOM HOHHOW MMILUIAHTAIIUU
2 3 Hccnenoranune 3h(HheKTUBHOCTH BBOJIA CBETA B BOJIOKOHHBIH 4 OIIK-1,
CBETOBOI OIK-2
3 6 HccnenoBanre BOJIOKOHHO-ONITHUECKOTO aTYHKA 4 OIIK-1;
MHUKPOTIEPEMEIIEHNH HA OCHOBE TIOJIUMEPHOTO ONITUYECKOTO OIIK-2
BOJIOKHA
BCETO 12
8. [IpakTHYecKHEe 3aHATHS (CEMHUHAPHI)
Ne | Nepazgena Tematnka IpaKTHUECKUX 3aHATHH (CEMHUHAPOB) Tpyno- | Komnerenmuun
/11| AMCHUIIINHBI €MKOCTh OK, TIK
u3 1abi. 5.1 (dac.)
1 2 Meronuku pacuera XapakTepUCTUK JUCKPETHBIX ONTHYECKUX 4 OIIK-1,
9JIEMEHTOB BOJIOKOHHO-ONTHYECKUX YCTPOUCTB: MOJISPH3ATOPOB, OIIK-2
(ha30BBIX TUTACTHHOK.
2 2,3 Pacyer OCHOBHBIX MapaMeTPOB BOJOKOHHBIX CBETOBOJIOB, TapaMETPOB 4 OIIK-1,
YyBCTBUTEJBHBIX AJIEMEHTOB IOJISIPU3AIIMOHHO-BPAIATEIbHOTO TUIIA, OIIK-2
XapaKTePUCTUK NaTYUKOB. CeMUHap.
3 3 Pacder xapakTepHCTHK TIaHAPHBIX BOJIHOBOJOB M BOJIOKOHHBIX 4 OIIK-1,
OpoarroBekux pemetok. CeMHuHAp. OIIK-2
BCETO 12
9. CamocrosiTesqibHasi padoTa
Ne Ne paznena Temartuka Tpyno- Komnerennuu OK, ITIK KoHTponb BeINONTHEHUS
/l|  AMCUUIUIAHEL CaMOCTOSTENILHOM PabOThl | €MKOCTh paboTsI (ompoc, Tecr,
u3 Tabum. 5.1 (Oemanuzayus) (gac.) JTIOM.3aJ]aHUE | T.JI.)
1 1-6 ITpopaboTka JEeKINOHHOTO 8 OIIK-1; Omnpoc
MaTepuana OIIK-2
2 2,3 IToaroroBka k 7 OIIK-1; Onpoc u npoBepka Ha
NPAKTHYECKUM 3aHATHAM OIIK-2 MPAKTHYSCKUX 3aHATHSIX.
3 3,6 IToaroToBKa OTYETOB 1O 8 OIIK-1; Oruer. lonyck k
abopaTOpHBIM paboTam OIIK-2 nabopaTopHOii paboTe
4 1-6 CamocrosiTenpHOe 7 OIIK-1, Omnpoc, ceMuHapEHI
W3YYCHHE TEM OIIK-2
TEOPETUYECKOMN YacTh
HUroro 30
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10. IlpumepHas TeMaTHKA KYPCOBBIX padoT
Kypcosas pabora He mpe1ycMOTpeHa

11. PeliTUHTOBas CHCTEMA JIJISl OLIEHKH yCIIeBA€MOCTH CTY/I€HTOB

Onenka oObeMa W KauecTBa 3HAHUKM CTYAEHTOB IIpU BHYTPUCEMECTPOBOH U
MPOMEKYTOYHOM aTTeCTallMd ONpeAeseTcs B COOTBETCTBUH ¢ «llojloKeHHEM O MOpsKe
UCTIOJIb30BaHUS PEUTHHIOBOM CHCTEMBI JUISI OIICHKH YCTIEBAEMOCTH CTYACHTOB (ITPUKa3 PEKTOpa OT
25.02.2010 Ne 1902). CemectpoBas OaymuipbHasi pacKiiajka Imo IUCHUILIMHE MPUBEICHA B TabIuUIIe
11.1.

Tabmuna 11.1 — BayuibHas packiiaaka o TUCHHILIHHE «BOJIOKOHHAs OMTHKA», CEIbMON CeMeCTp
(3ayeT, NeKIKH, TA0OPATOPHBIC 3AHSITHS, MPAKTUUYECKUE 3AHSITHS)

OneMeHTHl y4eOHOH MaxkcumanbHbIH MaxkcumanbHbII MaxkcuManbHBIH Oart 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 BBICTABISAETCS, €CIIM TEKyllas HeAels MpocpodeHa. 3a Oosiee MO3JHIO cAavy 3aJaHui
peiituHr He craButcs. [Ipu mpormyckax MO YBaKUTEJIBHBIM MPHUYMHAM OIICHKA BBICTABIISIETCS IO
CaMOCTOSITENILHOMY 33JJaHUIO.

Cocrapnstomas OalsIbHOW OLIEHKM BXOJAUT B HTOrOBYK cymMmy OamioB. Meroauka
BBICTABJICHUS OAJIJIOB 3a OTBETHI HAa HK3aMEHE ONpeneseTcs mpenoaasareneM (Hampumep, 10 15
0aJuI0B 3a KaXKIbIi 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 6aytoB 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)
(ne 3auTeHO)

[IpeoOpazoBanre cymMMbl 0AUIOB B TPAJAMIMOHHYIO OLEHKY M B MEXIYHAPOJIHYIO OYKBEHHYIO
OLICHKY ITPOMCXOJUT OJMH Pa3 B KOHIE CEMECTpPa TOJBKO 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 HA3HAUYCHHUS. -
Tomck: Tomck. roc. YH-T CHCTEM yIIp. ¥ paTUO3IEKTPOHUKH, [ DJIEKTPOHHBIN pecypc]: yaeOHoe mocodue -
Tomck: TYCVYP, 2012. - 198 c. Pexxum noctyna http://edu.tusur.ru/training/publications/741

12.2 JlonojiHuTEIbHAS JIMTEPATYpPa

1. b.A Kpacroxk, I".11.KopreeB. OnTHYECKHE CHCTEMBI CBSI3W M CBETOBOIHBIC MATYMKH (BOTIPOCHI
TeXHOJIOTHH). - M.: Paauo u cBsa3b, 1985. - 192 ¢. (6)

2. ®puman, Pomxep. BonokonHo-onTrueckue cucteMsl cBsizu : 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 METOAUYECKUX YKA3AHUI 110 MPAKTHYECKUM 3aHATHSIM H J1a00PaTOPHBIM
paGoram

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

2. Tpenuxus I1. A., [llangapos B. M. HcciienoBanne 3(eKTHBHOCTH BBO/Ia CBETA B BOJIOKOHHBIH
CBETOBOJ: [DJIEKTPOHHBIN pecypc]: Meroanyeckue yka3aHus K 1abopatopHoit padore - 2011. 7 c. Pexxum
moctyma:_http://edu.tusur.ru/training/publications/120

3 . angapo B. M., Kpyrnos B. I'. UccnenoBanne monspu3alliOHHBIX CBOWCTB IJIAHAPHOTO
ONTHYECKOTO0 BOIHOBOJAa B HHOOATEe IJIMTHS, MOJYYEHHOTO METOJOM HOHHOH HMIUIAHTAIH:
[DnexTpoHHbIl pecypc]: MeTtoauueckue ykazaHus K jjaboparopHoit padore - 2011. 7 ¢. Pexxum nmocrymna:
http://edu.tusur.ru/training/publications/62

4. Illanmapor B.M. BoOJOKOHHO-ONTHYECKHE YCTPOMCTBA M CHCTEMBl TEXHOJIOTHYECKOTO
HA3HAYCHHS W yNpaBJICHUS: [DIEKTPOHHBIN pecypc]: Y4eOHO-MeToMnYecKoe ocoOre Mo MPaKTHIECKUM
samsTasM 2012. - 31 ¢. Peskum goctyna: hitp://edu.tusur.ru/training/publications/742

Metoandeckrue yKa3zaHHS IO CaMOCTOSITENbHOW paboTe CTYAEHTOB TpPHUBEICHBI B YuUeOHO-
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, HHPOPMAMOHHO-CIIPABOYHBbIE 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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«TOMCKUM TOCYJJAPCTBEHHBI YHUBEPCUTET CUCTEM VIIPABJIEHUA U
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YTBEPXJIAIO
[IpopekTtop no yueOHOIi paboTe

ILE. Tposu
« _» 2017 r.

®OH/] OLIEHOYHBIX CPEJICTB IO YYUEBHOM JUCIUILINHE

BOJIOKOHHAS OIITUKA
YpoBeHb 0CHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl OakajiaBpuat
HanpaBJ/jienue mnoaroToBKu Hanpasnenue noarorosku 11.03.04 "DnexrpoHuka u
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1 BBenenue

@®onx onenounslx cpeacts (POC) sBugercs NpUIOKEeHHEM K paboudelt mporpamMme
JUCHUTUTMHBL U TIPEJCTAaBIsET COO0 COBOKYIHOCTh 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 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 32 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-
MaTeMaTUYeCKHil annapar

OIIK-2

,)IOJ'DKCH 3HATh OCHOBHBIC 3aKOHBI M COOTHOIICHUA

BOJIHOBOM  ONTHMKM M  ONTHMKM  HAIpaBIAIOLIUX
JUDJIEKTPUYECKUX  CTPYKTYP; OCHOBBI  (hu3MKH
B3aUMOJCHCTBUSL CBETa CO CPEIOM U  OCHOBBI

HEJIMHEITHOW ONTHKH; MPUHIKIBI pabOThI, TOCTPOCHHS,
OCOOEHHOCTH M XapaKTepUCTUKU  BOJIOKOHHO-
ONITHYECKUX 3JIEMEHTOB U IPHOOPOB.

JozkeH yMeTh OOBSICHATH pr3udeckue d3PPEeKTH,
JeXalxe B OCHOBE pabOThI BOJJOKOHHO-ONTHYECKUX
3JIEMEHTOB M yCTPONCTB; MPOBOANUTH KOMITBIOTEPHOE
MOJIETMPOBAHNE W IPOEKTHPOBAHUE ONTHYECKUX H
BOJIOKOHHO-ONTHYECKUX 3JIEMEHTOB U YCTPOICTB;
HOJIH30BATHCS CIIPABOYHBIMU JAHHBIMU 110 ONTHYECKHM
MaTepHajaM U 3JeMEHTaM [P NPOEKTUPOBAHUH
ONITHYECKUX MPHUOOPOB, CONOCTABIIAS OCOOCHHOCTH
XapaKTepUCTHK TaKUX MaTEPHAJIOB U 3JIEMEHTOB.
JloyzkeH BJaajeTh HaBBIKAMH YTEHUS U H300pasKeHUS
CXeM ONTHYECKHX IpHOOPOB W CHUCTEM HA OCHOBE
COBPEMEHHOH 3JEMEHTHOH 0a3bl BOJIOKOHHOHM ONTHKH;
HaBbIKAMHA pacdera, MIPOEKTUPOBAHUS u
KOMITBIOTEPHOTO ~ MOJICIUPOBAaHHUS  ONTHYECKHX U
BOJIOKOHHO-ONTHYECKUX  JJIEMEHTOB U  YCTPOWCTB
pa3MYHOTO Ha3HA4YCHWs; HABBIKAMM IPAKTHYECKOH
paboTsl ¢ J1labopaTopHbIMU 00pa3laMH ONTHYECKUX WU
BOJIOKOHHO-ONITHYECKUX 3JIEMEHTOB, C ONTHYECKUMHU
npubopaMu ©U ¢ KOHTPOJIbHO-U3MEPUTETHHON
anmnapaTyponu.

OO6mme xapakTEepUCTHKU TIOKa3aTelne u
dTamax NpuBeJeHBI B TabIHIlE 2.
Tabmmna 2 - O0mme XapakTepUCTHKH
KOMIIETEHIMH 0 3Tanam

KPHUTCPUCB OLICHHBAHUA KOMIICTCHIIMHM Ha BCCX

noKasarejeli W KpHTepHeB OLCHUBAHMA

[Toka3arenn " 3Harhb Ymern Bnaners
KpUTEpUN
OTnu4HO (BbIcokmit | Obnanaer dakruueckuM u | Obnanaer nuanasoHoMm | Konrpomupyer — pabory,
YPOBEHB) TEOPETUYECCKUM 3HAHUEM B | IPAKTHYSCKUX  YMEHHH, | MPOBOAUT OLICHKY,

npeaenax U3y4aeMol | TpeOyeMbIX Uil Pa3BUTHUs | COBEPLICHCTBYET

0o0nacTH ¢ TOHMMAaHHEM | TBOPYECKUX pelieHuit, | necTBus paboThl.

rpaHuI] IPUMEHUMOCTH. abcTparupoBaHus

mpobeM.

Xoporio (6a3oBbIit | 3Haer QaxTel, mpuUHIMUNG], | O0NagaeT nuamna3oHoM | beper oTBETCTBEHHOCTH 3a
YPOBEHB) HPOLECCHI, o0lIMe | NpaKTHYECKUX  yYMEHWH, | 3aBeplIeHHe  3ajady B
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MOHSTHSL B
n3ydaemMoir o0JIacTH.

npezenax

TpeOyeMbIX [UIsi pelICHHs
OTIpEJICNICHHBIX TIPOOJIEM B
00J1aCTH HCCIIEIOBAHUS.

HCCIICAOBAHNM,  IIPHUCIIO-
ca0iMBaeT CBOE TIOBEJE-
HHE K 0OCTOSITENLCTBAM B
peneHny npooIeM.

VY 10BNETBOPUTETHHO
(TIOporoBsIit ypOBEHb)

OGmnanaer
OOIIUMH 3HAHUSIMH.

0a30BLIMU

O6nagaer OCHOBHEIMHU
YMEHUsIMH, TpPeOyeMbIMHU
JUIL  PELIeHUst POCTHIX
3ajau.

PaGoraer mpu mpsMoM
HaOJIIOICHUH.

2 Peaau3anus KOMIeTEHIHA

2.1 Komnerennusa OIIK-1

Komnerenmust OIIK-1: cnocoOHOCTh MpENCTaBIsATh aAJCKBATHYID COBPEMEHHOMY YPOBHIO
3HAHUM HAY4YHYI0 KaApPTHHY MUPA Ha OCHOBE 3HAHMS OCHOBHBIX II0JIOKEHHM, 3aKOHOB U METOJIOB
€CTECTBEHHBIX HAYK U MATEMATHKH.

Jis  hopmupoBaHUS KOMIIETCHIIMA HEOOXOIUMO OCYIIECTBUTH PsJi ITANOB. TaIlbl
(GopMHpOBaHUS KOMIICTCHIIMU, TPUMEHSIEMBIC JIi 3TOTO BHUJBI 3aHATHH W HCIOJIb3yeMbIC
CpEeJIICTBA OLICHUBAHUS MIPEICTABJICHEI B TA0IHIIC 3.

Taﬁ.lmua 3 —DOranbl (l)OpMI/IPOBaHI/Iﬂ KOMIIETCHIIMH U UCITOJIb3YEMBIC CPEACTBA OICHUBAHUA

ONTUYECKUX HAIPaBISIIOIINX
CTPYKTYpP; OCHOBBI (hHU3UKH
B3aMMOJICHCTBHS CBETa CO
cpeqoil U HeIuHEeWHOH
OIITHKH, TTPUHIUIIBI
MIOCTPOEHHSI, OCOOCHHOCTH U
XapaKTePUCTUKU
BOJIOKOHHO-ONTHYECKUX
AJIEMEHTOB ¥ IPUOOPOB.

NpUMCHATbL Ha  IIPAKTUKE
HU3BCCTHBIC MCTOJABI JKCIIC-
PUMEHTAJIBHOI'O HCCJIEA0BA~

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

pacyeThl, CBA3AHHBIC C OIIPEC-
JACJICHUEM  [MapaMeTpoB U
XapaKTCPUCTHUK OINTUYCCKUX
n BOJIOKOHHO-OIITUYECKHNX
KOMIIOHCHTOB U yc’[‘pOﬁCTB.

CocraB 3HATHL YMmeThb Bnanets
Coz[epxcaHI/Ie 3TaIlOB OCHOBHEIE 3aKOHBI 58 O6I>$[CH$[TI> CI)I/ISI/I‘ICCKI/IG Hasrikamu YTCHUA nu
COOTHOILLICHUA BOJIHOBOI 3CI)(1)CKTBI, JISXKalIue B H306pa)I(€HI/IH CXEM
OIITUKH, ONITUKHU OTPAHUYCH- OCHOBC pa6OTBI OIITUYCCKHUX OIITUYCCKHUX HpI/I60p0B nu
HbIX CBCTOBBIX IIYYKOB H 58 BOJIOKOHHO-OIITUYCCKUX CUCTEM Ha OCHOBC
TEOpUU BOJIOKOHHO- 3JIEMCHTOB nu YCTPOﬁCTB; COBpeMeHHOP‘I JIEMEHTHON

0a3bl ONTHKUA U BOJOKOHHOM
OIITUKH.

Buer 3ansTHiA Jlexrum. JlabopaTopHBIE PaOOTHL JlabopaTopHBIE PaOOTHL.
[pakTUyeckue 3aHATHS. [TpakTHyecKue 3aHATHS. CamocrosiTenbHast ~ pabora
CamMocrosiTenbHass ~ paboTa | CTYJEHTOB.
CTYJCHTOB.
Hcnons3yemsie 3anaun. 3amaun. 3amura 71a00paTOPHBIX
cpencraa 3aver. OdopmieHre OTYETHOCTH U | padoT.
OLICHUBAHHS 3aIuTa n1abopaTOpPHEIX | 3aver.
pabor.
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@opMyIUpPOBKA II0KA3ATENIEH U KPUTEPUEB OLICHUBAHUS JTaHHON KOMIIETEHIIUU IIPUBEICHA

B Tabmure 4.

Taoauna 4 — Ioka3areju U KPUTEPHH OLEHMBAHUS KOMIIETEHI[MH HA ITanax

ITokaszarenu u
3HaThb VYmMmeThb Bnanets
KpUTEPUHU
3HaeT OCHOBHBIE 3aKOHBI H | YMeeT OOBACHATH (PHU3HKY CBoOonHO BlameeT
COOTHOLICHHS BOJIHOBOW | paGOTBI ONTHYECKHX HaBBIKAMH YTCHUA U
ONTHKH, ONTHKH OTPaHWYCH- | BOJIOKOHHO-ONTHYECKHX n300paXKeHHs CXeM
HBIX CBETOBBIX IIy4KOB, | 3JIEMEHTOB U YCTPOMCTB; OIITHYECKUX IPHOOPOB U
TEOpUH UJIMHAPUYECKUX | TPUMEHSITh METOIBI HX CHCTEM Ha OCHOBE
ONMTUYECKUX BOJIHOBOJIOB; | SKCIEPHUMEHTAIBHOTO COBPEMEHHOH NIeMEHTHOI
OTJIHYHO OCHOBBI Gbu3MKK | WccienoBaHMS; BBIMONHITE | 0a3bl ONTHKH
(BbICOKHIA B3aMMOJICHCTBHS  CBETA CO | pacyeThl [0 OMPEICICHUIO BOJIOKOHHOHM ONTHKH.
YPOBeHb) cpenoit u HEJIMHEWHOW | MapaMeTpoB U
BOJIOKOHHOM ONTHKH; | XapaKTepUCTHK
TPUHIHIIBL MOCTPOCHHSA, | ONTHYECKHX U BOJIOKOHHO-
OCOOCHHOCTH M XapakTe- | ONTHYECKUX KOMIIOHEHTOB
PHUCTUKH OINTHYCCKHX U | H YCTpOWCTB.
BOJIOKOHHO-ONTHYECKUX
9JIEMEHTOB H IPHOOPOB.
[ToHMMaeT CBSI3U MEXIY YMeeT BBIIOJHATD TIOUCK Brageet HaBbIKAMU
Pa3IHYHBIMH IOHATHAMU B nH(pOpPMaLUK B 001aCTH paboTHI C IUTEPATYPHBIMU
obyacTi (U3NIECKOH OITHKH. ONTUKH, UCTIONB3YS HCTOYHUKAMH,
X()p()m() ITonumaer TMPUHIUIIBI PECYPChl OTCUYECTBCHHBIX U CBA3aHHBIMU C
(6a30BbIi MIOCTPOEHHUSI ONITUYECKUX U 3apyOEKHBIX UCTOYHHKOB. ONTUYECKUMHU SIBJICHUSIMH.
YPOBeHbB) BOJIOKOHHO-ONTHYECKUX YMeeT caMOCTOSITENIEHO
9JIEMEHTOB M IPHOOPOB. BBIOHPATH METO/IbI
pelIeHus 3a/1a4 B 00JIaCTH
BOJIOKOHHOM ONTHKH.
JlaeT onpe/ienieHus] OCHOBHBIX Ymeer paboTath co MosxeT KOpPEKTHO
Ynosaersopure | youg7uii B 06nacTu CIIPaBOYHOH JTUTEPATYPOIL; MIPECTaBUTh
JAbHO BOJIOKOHHOM ONTHKH. yMeeT MPeICTaBIATh HHGOPMAIINIO, CBI3aHHYIO
(noporosbrii pe3yIbTaThl CBOEH paboTHL. | ¢ ONTHYECKAMHU
YPOBeHb) SIBJICHUSIMH.

2.2 Komnerenmus OITK-2

Kommnerenmusi OITK-2: criocoOOHOCTh BBISIBIISITH €CTECTBEHHOHAYYHYIO CYIIIHOCTH IIPOOJIEM,
BO3HUKAIOIIUX B XO0/A€ MNPOPECCHOHATBHON NEATENbHOCTH, MNPUBIEKATh JUIsI UX pEIICHUS
COOTBETCTBYIOIINI (U3UKO-MaTEMAaTHIESCKUN armapar.

Jns dopmupoBaHUS KOMIETEHIIMM HEOOXOJUMO OCYIIECTBUTh psJ JTaloB. TaIbl
bopMHUpPOBaHHST KOMIETEHIIMH, MPUMEHSIEMBIC [JI1 3TOTO BHJBl 3aHATHH W WCIOIb3yeMbIC

cpeacTBa OICHUBAHUA MMPCACTABJICHLI B Ta6J'II/II_IC 5.

Tabmuua S — Itanbl GopMHPOBAHUS KOMIIETCHIINHM M MCIIOJIb3yeMble CPeICTBA OLCHUBAHUSA

Cocrasn 3HaTh Ymern Bnanets

Copnepxanue 3TaroB | OCHOBHEBIE 3aKOHBI BrinonHaTh pacuersl | HaBblkamMu NPOEKTHPOBaHUS
COOTHOILICHUA BOHHOBOﬁ XapaKTepI/ICTI/IK BOJIOKOHHO- u KOMHL}OTepHOFO

Teopvm HanpaBnmoumx OIITHYCCKUX KOMIIOHCHTOB, MO}IGJ’II/IpOBaHI/Iﬂ BOJIOKOHHO-

CprKTyp; XapaKTepI/ICTI/IKI/I l'IpOBO]lI/ITB KOMHB}OTCpHOG OIITUYCCKUX DICMCHTOB H
BOJOKOHHO-OIITHUYCCKUX MOJ]eJ'lI/IpOBaHI/Ie nu yCTpOﬁCTB pa3quHoro

9JIEMEHTOB ¥ PUOOPOB. MPOEKTUPOBAHUE Ha3HAYCHUS, HaBBIKaMU

OIITUYECCKHUX U BOJIOKOHHO- HpaKTI/I‘{GCKOﬁ pa6OTI)I C

ONTHYECKHUX npubopoB; | JabopaTopHbBIMU 00pa3aMu

I10JIb30BATHCA CHpaBO‘lHLIMI/I OIITUYCCKHUX U BOJIOKOHHO-

JAaHHBIMU II0 OITHUYCCKUM OIITHYCCKHUX JJICMCHTOB, C
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MarepuajlaMm H JOJIEMCHTaAM

ONITHYECKUMHU MPHOOpaMHu U

npu MIPOEKTHPOBAHNH | KOHTPOJIEHO-
BOJIOKOHHO-ONTUYECKUX HU3MEPUTENBHON
npubOpPOB. anmnaparypom.

Bunp! 3ansatuii

Jlexmnm.

JlabopaTopHBIE PaOOTHL.

JlabopaTopHbIe PaOOTHL

[pakTHuecKne 3aHATHS. [pakTHYeCKUE 3aHATHS. CamocrositennbHass ~ paboTa
CamocrositensHass ~ paboTa | CTYICHTOB.
CTYJEHTOB.
Hcnonb3yemble 3anaym. Odopmienre OTYETHOCTH U | 3aiura 71abopaTOPHBIX
cpencTaa 3auer. 3ammra nabopaTopHbIX | pabor.
OLICHUBAHHMS pabor. 3ayer.

dopMyIHpPOBKA MMOKA3aTeICH U KPUTEPHEB OICHUBAHUS JaHHOM KOMIIETCHIIMH ITPUBEICHA
B Tabnune 6.

Ta6auna 6 — [Moka3aTejin 1 KPUTEPHH OLIEHUBAHUSI KOMIIETEHIIMN HA dTanax

Hoka3arenu u
3unatb Ymern Baagers
KpHUTEepHH
3HaeT OCHOBHbIE 3aKOHBI U | YMeeT npoBoguth | CBOOOAHO BJIaJiceT
COOTHOIIIEHUSI BOJIHOBOM TCOpUHN KOMIBIOTEPHOE MOACINPO- HaBbIKaMH YTCHUA )44
HalpaBJIAIOIHNX OIITHYCCKHUX BaHUC W TMPOCKTUPOBAHUC 1/1306pa>1<eH1/1;1 CXeEM
CTPYKTYp; TMPUHIHUIBI TIOCTPOCHUS, | ONTHYECKHX M BOJOKOHHO- | BOJIOKOHHO-OIITHYECKUX
OCOOCHHOCTH ¥ XapaKTCPHCTHUKH | ONTHYECKHX OJIIEMCHTOB H | MPHUOOPOB U CHCTEM;
BOJIOKOHHO-OIITHYECKUX YCTPOKCTB; AMeeT | HaBBIKAMH MPOCKTHPO-
o 3JIEMEHTOB U IPUOOPOB. MPEJCTaBICHAE O METONaX | BaHUS W KOMITBIOTEp-
TIUTAHO KOMIBIOTEPHOH ONTUMHU- | HOTO  MOJCIHPOBAHUSI
(BBICOK“H 3allMU UX XapaKTCPUCTUK; OIITHYCCKUX DJICMCHTOB
YPOBEHb) yYMeeT MOJIb30BaThCs U YCTPOMCTB; HABBIKAMHU
CIIPaBOYHBIMH JaHHBIMH I10 paboThl ¢ peanbHBIMU
ONTUYECKUM MaTepuajiaM u BOJIOKOHHO-OIITUYCCKH-
3JIEMEHTaM IIpU MU TnpubopamMH U C
MPOEKTUPOBAHUU KOHTPOJIbHO-U3MEPH-
BOJIOKOHHO-OIITHYECKUX TEJNBHOW anmaparypoii.
puOOPOB.
[TornMaeT cBsI3U MEXKIY HUmeer mpencraBnenne o | Bnameer HaBBIKaMu
Pa3IMIHBIMH TOHATHSIMHA B METOHax KOMIBIOTEPHOH | paboTHI ¢
00J1aCTH BOJIOKOHHOM OTITHKH. ONTUMU3AIHA JTUTEPaTyPHBIMU
Hwmeet npencraBineHne o XapaKTEePUCTHK BOJOKOHHO- | HMCTOYHHKAMU B
MPUHITAIAX TOCTPOCHHS ONTHUYECKAX JJIEMCHTOB H | 00JacTH BOJOKOHHOM
HHTETPATbHO-ONITHIECKAX puOOpPOB,; ONTHKU.
3JIEMEHTOB U IIPHUOOPOB. YMeEET MOJIb30BaThCs
XOpOHlO CIIPpaBOYHBIMU JJAHHBIMHU 1O
(6a30BbIii ONTHYECKUM MaTepranaM
YPOBEHb) 3JIEMEHTaM IIpU
IIPOCKTUPOBAHUN
BOJIOKOHHO-ONTHYECKUX
pruOOpOB.
YMeeT caMOCTOSTEIEHO
OTIPENIENATh METOIBI
peleHus 3aaa4q
MIPOCKTHPOBAHUSI.
Hmeer npezncraBienne o YMmeet paboTats co MoeT KOppPEeKTHO
YaoBiierBopu | NPUHIHNAX TOCTPOCHUS CIPaBOYHOU JINTEPATYPOii; MPECTaBUTh 3HAHUSA U
TeJbHO BOJIOKOHHO-ONITHYECKUX yMeeT NPE/ICTABISTh nHdopmanutio,
(moporoBbIii 3JIEMEHTOB ¥ MPUOOPOB, 00 pe3yNbTaThl CBOEH paboTHI. CBSI3aHHYIO C
YPOBEHb) OCHOBHBIX TOHATHSAX B 00J1aCTH ONTUYECKUMHU
BOJIOKOHHOM OITHKH. SIBJICHUSMU.
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3 TumnoBble KOHTPOJILHBIE 3aJaHNSI

Jnist peanu3alid  BBIIICTICPEUMCIICHHBIX 3a7a4 OOyYeHHs! HCIIONB3YIOTCS CIETYIOIIHe
MaTepHabl:
— KOHTPOJIbHBIE 33J[aHUS WM MHBIE MaTepuaibl, HEOOXOIMMBIE JUIs OLCHKH 3HAHHH, YMEHUH,
HaBBIKOB U (WJIM) OMBITa JCATENbHOCTH, XapaKTEPHU3YIOMIMX 3Tanbl (OPMHUPOBAHUS
KOMIIETEHIMH B ITpoLiecce OCBOEHUs 00pa30BaTeIbHOW IPOrpaMMBbl, B COCTABE:

KOHTpOJIbeIe 3agavau (TI/IHOBbIe) I10 JIEMCHTAPHBIM 3HAHUAM U NMPAKTHYCCKHM HaBbIKaAM
mo Temam:

3.1. TEMA: MeToauKH pacyeTa XapaKTepPUCTHK JUCKPETHBIX ONTHYECKHUX 3JIEMEHTOB
BOJIOKOHHO-ONITHYECKUX YCTPOMCTB: MOJASIPU3ATOPOB, (Pa30BbIX MJIACTHUHOK.

3agaua 1.
3anumuTe BBIPAKECHUE I HANPSDKEHHOCTH AJIEKTPUYECKOTO TOJS IUIOCKOW CBETOBOW BOJIHBI,
pacnpocTpaHstolieiics B cpeae Baosib ocu Z, ecnu B minockoctd XOY (a3oBblil cIBUT MEXAY

KOMIIOHeHTaMHu BekTopa E Bmomb oceit X u Y cocraBisger 90°, a OTHOILIEHHWE MX aMILIUTY

Pemrenne:
CornacHo ycnoBUsIM 3a/lauyd, IUIOCKas CBETOBAas BOJHA PacHpOCTpaHsETCs BIOJIb OCH Z.

Torzaa, UCXO/s U3 MONEPEUHOi CTPYKTYpHl ee Mmous, BekTop E MokeT pacmonarathcs nuiib B
miockoctd XOY u umeer cocrapmsomue E, u Ey. W3MeHeHue BeMYMHBI HAIPSIKEHHOCTH

AIIEKTPUYECKOTO TOJIS IJIOCKONH CBETOBOM BOJIHBI BO BPEMEHM U IPOCTPAHCTBE OIpENEsieTcs
BBIP)KEHUEM:

E= [X,E,, cOs(at —Kkz) + Y, Emy cos(at —kz—@)]. Tlockonbky ¢asoBblii caBur Mexmy

COCTaBISIOMMMH BekTOopa E Brons stux oceil pasen 90°, a Emy = 2E,,, TO 3TO cooTHOMLICHHE

MpUHHUMACT OKOHYATEIbHBII BUI:

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

Takum oOpa3oMm, paccMaTpuBaeMblil cCilydail COOTBETCTBYET IUIOCKOW CBETOBOW BOJHE C
AITMNTUYECKON MOoJsipyu3anueit, mpuyeM OoJbliasi OCh 3JUIMIICA MapaienbHa ocH Y (IIOCKOJIBKY

Emy = 2Emx ).

3agava 2.

Ha nneHouYHBIN MNONApPOMJ MaAaeT JMHEHHO NOJISIPU30BAHHBIM CBETOBOM ITYy4YOK
MOIIHOCTBIO 1 MBT, NmockocTh mojsipu3alii CBETa OTKJIOHEHA OT HAIpaBJIEHUS IJIaBHOW OCH
nossiponsia Ha 30°. KakoBa BennuMHa CBETOBON MOILIHOCTH, MPOLIEAIIEH udepe3 MoJIsipu3arop,
€CIIM TMOJSAPU3YIOMIMN MaTepuall 3aK/IIOUYeH MEXAY ABYMS CTEKISSHHBIMU IJIACTUHKaMH (JUIs
crekina N=1,51), a ¢QpeHeneBCKUMH OTpPaKEHUSMU Ha TpPaHULE MEXIYy CTEKIOM U 3TUM
MaTepHaJIoM MOXHO MpeHeOpeys?

Pemenne:

YMeHbIIeHHe MOIIIHOCTH CBETOBOW BOJIHBI, TPOLIEIIEN Yepe3 MoJIIpon, 0OyCIOBIEHO B
peaybHBIX dJIeMeHTax APQeKTaMu YaCTMYHOIO OTPa)XEHUs CBETAa Ha TPaHUIAX pasfenia cpell C
pa3sHBIMH CBOMCTBAMH, IIOIJIOLIEHHMS CBETa B MaTepualleé CTPYKTYpPbI, a Takke COOCTBEHHO
MOJIIPU3YIOIIUM JEMCTBUEM TAKOTO DJIEMEHTA.

Jlns HarmsgHOCTH TPENCTaBUM cXeMy JaHHoro sieMeHTta (puc. 1.2).  YactuuHoe
OTpakK€HHE CBeTa MOXKET HaOmoAaThCs 37ech Ha TIpaHMuax pasgena 1 — 4 (oTMeueHsl
ctpenkamu). CorjmacHO YCJIOBHSIM 3aJjaud, MOXKHO NpeHeOpeub 3PPeKToM OoTpakeHUs CBETa Ha
rpanunax 2 u 3. IIockonbKy yclIOBUSIMU HE ONPEJENIEHA BEIMYMHA ONTHUUYECKOTO MOIVIOIIEHUS B
marenuane TonsSnouna. UM Takke IpeHeOperaeM. B wurore, ans ompeneneHus mporenmiei
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CBETOBOM MOIITHOCTH YYHUTHIBaeM 3(PPEKT YaCTUUHOTO OTPAXKEHUS CBETA HA BXOHOW U BBIXOJHOM
TpaHuLaX CTPYKTYpHI (rpaHullsl 1 1 4), a Takke OTKIOHEHHEM TUIOCKOCTH MOJSPU3AIMK CBETA OT
[JIaBHOT'O HAaIpaBJIEHUS MOJSApOUIA. ONPEesIseMbIM 3aKOHOM Mastoca.

Pmp'sx Porp.sux
-
P P

A A A A
1 2 3 4

Puc. 1.2. Cxema mieHOYHOT0 NOJISIPOHIA.

[Tockonbky K03 (PUIMEHT OTpakeHUs cBeTa (110 MHTEHCUBHOCTH) HA TPAHUIIEC AUAICKTPUUECKOU

2
n-1
Cpedpl ¢ MOKas3aTeleM IPEJIOMIICHUS N U BO3JyXa OINPEAEIICTCs COOTHOLIEHUEM | = —1 )
n+

TO MHTEHCHBHOCTH (MJIM MOIIHOCTB) MPOLIE/IIETO My4Ka IIPH TIOJHOM MPOITYCKaHUHU MOJIAPOU/IA
Gouta Gbi paBua Py =Py - (1-1)(1-1) = Py, - (1-1)°. Yuer nosopora rmasmoii ocu

nmojiponga OTHOCHUTCIIBHO  INNIOCKOCTH  IOJIIpU3alluKU CBETOBOM  BOJIHBI IIpUuBOAUT OTO
COOTHOLICHUC K BUAY:

Ps = Pas - (1-1)%-c0s” 6, rae 6=30°. Jlna n=1,51 B nrore nomyuaem:

r=0,0413; P,,=1-(1-0,0413)*-c0s*(30°)=0,9178-0,75=0,6884 MBT.
Takum 00pa3oM, MOITHOCTH MPOIIEAIIETO Yepe3 MOISIPOUl CBETOBOTO IMydKa B JAHHOM CiIydae
cocrasiseT 0,6884 mBT.

3.2. TEMA: Pacuer 0CHOBHBIX IaPaMeTPOB BOJIOKOHHBIX CBETOBO/0B, 1apaMeTpPOB
YyBCTBHTEIbHBIX 3JIEMEHTOB MOJIAPU3AIHOHHO-BPAIATEILHOI0 THIIA, XapAKTEPUCTHK
AATYUKOB.

3amaua 1.

1. BeiBeauTe COOTHOIIEHUE, OMIPEeNsIolIee YHUCIoBY0 anepTypy NA BOJIOKOHHOTO CBETOBOAA
CO CTYMEHYATHIM TPO(UIIEM ITOKa3aTelsl IPEIOMIICHUS U ITapaMeTpaMH BOJIOKOHHOTO CBETOBOIA
N; — moKa3aTeNb MPENIOMIICHUsI MaTepraia CepALleBUHBI, Ny - TOKA3aTelb MPETOMICHUS
MaTepuraia 000JI0YKH CBETOBO/IA.

Pemenue:

[IpeacraBuM Ha pUCYHKE T€OMETPUIO 33Ja4M, ONPEACIIUM MOHSITHE YUCIOBOM anepTyphl. 3aTeM,
MCTIOJNB3Ys 3aKoH CHeTMyca Mpy NPOXO0kKIECHUNA CBETOBOM BOJIHBI UEPE3 TOPIEBYIO TOBEPXHOCTh
ONTUYECKOTO BOJIOKHA U IMOHATHE KPUTHUYECKOrO YIJIa MOJHOTO BHYTPEHHErO0 OTPAXKEHUSI CBETA
Ha TPaHMIIE pa3Jiena «CepAIeBUHA CBETOBOIa — 000JI0YKA CBETOBOIaY, TIOJYYUM BHIPAKEHUE IS
CHHYCa yIJla HaJeHUs CBETa Ha TOPLEBYIO IOBEPXHOCTh CBETOBOJA.

3.3. TEMA: Pacuer XapaKTepHCTHK IJIAHAPHBIX BOJTHOBO/I0B 1 BOJIOKOHHBIX
OpP3ITOBCKHMX peIIETOK.

3anauva 1.

HaiinuTe KpUTHYECKYIO TOJNIIMHY BOJHOBOAHOTO cyosg sl HampasiasieMod TE3 Mogbl
TOHKOIJIEHOYHOTO aCHMMETPUYHOTO BOJIHOBOJIA, €CITU OH MPEACTABISET COOON TUICHKY CTEKIIa C
roKazareyieM MpenomieHuss N;=1,6, HAaHECEHHYI0 Ha TMOJIOKKY U3 CTEKJIa C IOKa3aTelieM
npenomienus N1=1,5. JlnuHa BomHbI cBeTa A=1,5 MKM.
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Pemenne:
Hcrnonb3yst COOTHOLIEHUE, HAWIEM:

2 2 2
nZ —n -
3n+arcty |-L—=2  3n+arcty 12512

N = = A= A =3
” ko/nZ —n2 2r 162 152 27-0.557

Takum 00pa3zom, KpUTHUECKask TOJIIMHA BOJTHOBOIHOTO cjost 171t TE3 Mojibl paBHa 4,5 MKM.

5. Tembl J1aOopaTOPHBIX padoT

1. I/ICCJ'ICI[OBaHI/Ie MMOJIAPU3allNOHHBIX CBOWCTB IJIAaHAPHOT'O OIITUYECKOI'0 BOJIHOBOJA B HI/IO6aTe JINTHA,
HOJ'IyLICHHOFO METOAOM HOHHOM UMINIaHTAaIIun

2. UccnenoBanue 3p(heKTUBHOCTH BBOJIa CBETA B BOJIOKOHHBINA CBETOBO/I.

3. HCCJ’IGI{OB&HI/IG BOJIOKOHHO-OIITUYECCKOI'0O JaTyHuKa MI/IKpOHepCMCHIeHI/H‘/II Ha OCHOBE IIOJHUMEPHOIO
OIITUYCCKOI'O BOJIOKHA

6. JK3aMeHalMOHHBbIE BONIPOCHI

1. Tlonspuzauus mIOCKUX BOJH. JIuHeWHas, KpyroBas, SJUIMITHYECKAass MOJSpU3ALUS.
Bripaxkenus 1 nosel II0CKUX CBETOBBIX BOJIH C 3a/IaHHOM MOJISIPU3ALUEH.

2. Tlonsipu3allMOHHBIE 3JEMEHTHI: IUICHOYHbIE MOJSPOU[bl, KPUCTALINYECKHUE IMOJSPU3aTOPHI,
¢da3oBble IMIIACTUHKU. VI3MEHEHHE COCTOSHUS MONSApU3ALMKU IUIOCKOW CBETOBOM  BOJIHBI,
nporeaneit yepes $pazoByro IUIACTHHKY.

3. OTpakeHue U NpPEIOMJICHUE CBETa Ha rpaHMle pasnena. ['opu3oHTanbHAas U BEPTHKAIbHAS
nossipusanus. 3akod CHemmyca. Yron bprocrepa.

4. llonmHoe BHYTpPEHHEE OTPAKEHUE CBETAa Ha TPAHULE paslena IUIJICKTPUUYECKUX Cpel.
CtpyKTypa 1osisi CBETOBOM BOJIHBI IIPU [TOJIHOM BHYTPEHHEM OTPAKEHUH.

5. BoJOKOHHBIE CBETOBOIbI: OHOMOJIOBbIE 1 MHOTOMO/IOBBIE, CO CTYIIEHYAThIM U I'PaJUEHTHBIM
npodunsmMu nokaszatesns npenomieHus. [lonstue yncnoBoil anepTypsl cBeToBoja. Jlucnepcus B
BOJIOKOHHBIX CBETOBOJIaX: MEXMO0BAsI, XpPOMATUYECKAs, OJIIPU3aLHOHHO-MOI0Basl JUCIIEPCHUS.
DOTOHHO-KPUCTAJUIMUECKHUE BOJIOKOHHBIE CBETOBOIbI. IH(pakpacHble CBETOBOIBI.

6. [InanapHsIii ontnyeckuii BonHoBoA. TE u TM Mozbl, IMCIIEPCHOHHOE YpaBHEHHUE TUIAHAPHOTO
BOJIHOBO/IA CO CTYIIEHYATHIM MPOdUIIEM.

7. CkalsipHOE€ BOJHOBOE YpPaBHEHHE Il LMIUHAPUYECKOIO IUAIEKTPUYECKOTO BOJIHOBOJA.
MoabI BOJTOKOHHEIX CBETOBOJIOB.

8. BonokoHHo-onTHYeckue OparroBckue pemeTkd. COOTHOLIEHHWE Ui CBA3M pPE30HAHCHOU
JUIMHBI BOJHBI C IPOCTPAHCTBEHHBIM NEpUOAOM. MeToibl U cXeMbl (POPMUPOBAHUS BOJIOKOHHBIX
PELIETOK.

9. MonynaTtopbl ONTHYECKOrO H3JIydeHUs: (a30BbIA DJIEKTPOONTHUYECKHM  MOAYISTOD,
IIEKTPOONTUYECKUI MOIYJISITOP MHTEHCUBHOCTH.

10. BonokoHHBIE Jla3epbl — OCHOBHAS CX€Ma, KOHCTPYKTHUBHBIE JJIEMEHTBI, OCOOEHHOCTH CXEM
HAKa4yK{ MOIIHBIX BOJIOKOHHBIX JIA3€POB.

11. Cytb 3 dexta xomOuHaMOHHOTO paccesHus (PamaHOBCKOro paccessHusl) U BBIHYKIEHHOTO
KOMOMHAIIMOHHOTO paccesHusi cBera. PamaHoBckue iaseprl. TuroBas cxemMa paMaHOBCKOTO
nasepa.

12. CrpykTypHas cxema npeodpa3zoBaHUs (U3NUYECKON BEIUYMHBI B BOJOKOHHO — ONTHYECKHUX
naturkax. Knaccuduxamnus 1aT4MKoB MO THUITY MOJYJISLIUYA CBETOBOW BOJIHBI.

13. BOIOKOHHO-ONTHMYECKHE NATYUKH C AMIUIMTYJHOM MOAYJALMENH: HAaTYUKH TEMIIEpaTyphl
30HJI0BOT'O THIA U JaT4MKa C ONTUYECKUM MpeoOpa3oBaTesieM.

14. BooKOHHO-ONTHYECKHE JaTYMKH MEXaHUYECKUX BEJIMUMH (YCKOPEHHUS, 1aBJICHNUS).
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7. Meroau4yeckne MaTepuaJibl

Hns obecrneyeHus mporecca OOydeHUs W pEHICHUs 3agad OOy4eHHUS HCIOJIb3YIOTCA
METOIMYECKHE MaTepuabl, ONPEACIISIONINE IPOLEAYPhl OIICHUBAHKS 3HAHWUH, YMEHUI, HABBIKOB
U (WIM) OmbBITa JCSITEIBHOCTH, XapaKTEpHU3YIOUIMX J3Tambl (HOPMUPOBAHUS KOMIICTCHITHIMA
(cornmacHo myHKTY 12 pabodeit mporpaMmsl):

12.1 OcHoBHas JJUTEpPaTYypa

1. B.M. [angapoB. BoJIOKOHHO-ONTHYECKUE YCTPONCTBA TEXHOJOTMYECKOTO HA3HAUYCHHUS. -
Tomck: Tomck. roc. YH-T CHCTEM yIIp. ¥ paTHUO3IEKTPOHUKH, [ DJIEKTPOHHEIN pecypc]: yaedHoe mocobue -
Tomck: TYCVYP, 2012. - 198 c. Pexxum moctyma http://edu.tusur.ru/training/publications/741

12.2 lonojiHuTEIbHAS JIMTEPATYpa

1. B.A.Kpactok, I'.'1.KopreeB. OnTrdaeckre CUCTEMBI CBSI3M W CBETOBOJHBIC NATYUKH (BOIPOCHI
TeXHOJIOTHH). - M.: Paauo u cBsa3b, 1985. - 192 ¢. (6)

2. ®puman, Pomxep. BonokonHo-onTHueckue cucTeMsbl cBsizu : Ilep. ¢ anrn. / P. ®@puman ; pexn.
nep. H. H. Cnenos. - 3-¢ u3n., mom. - M. : Texuocdepa, 2006. - 495[1] c. : ., Taba. - (Mup cBsizu ; 1X-
03). (14)

3. UrnaroB A.H. OnTosnekTpoHrKa U HAHO(OTOHHKA [ DIIEKTPOHHBIN pecypc]: yueOHOe mocooue.
- CI16.: Jlannp, 2011.- 528 c. Pexxum noctyna http://e.lanbook.com/view/book/690

12.3. IlepeyeHb MeTOAMYECKUX YKA3AHUI 10 NPAKTHYECKUM 3aHATUHAM H
JIabopaTOpHBIM padoTam

1. Kapnymun II. A., Hangapos B. M. HccnenoBanue BOJOKOHHO - ONTHYECKOrO JaTYUKa
MUKPOIIEPEMEIIICHU Ha OCHOBE IMOJMMEPHOTO ONTHYECKOTO BOJIOKHA: [DJEKTPOHHBIN pecypc]:
Mertonnueckne ykazanmss K  JaboparopHoi pabore - 2011. 7 c¢. Pexumm nocryma:
http://edu.tusur.ru/training/publications/59

2. Tpenuxus I1. A., llangapos B. M. UccnenoBanme 3)eKTHBHOCTH BBOJIA CBETA B BOJIOKOHHBIH
CBETOBOJI: [DJIeKTPOHHBIN pecypc]: Meronnyeckue ykasanus K jgabopatopHoii padote - 2011. 7 c. Pexxum
noctyna:_http://edu.tusur.ru/training/publications/120

3 . angapo B. M., Kpyrnos B. I'. UccnenoBanue mojsipu3alliOHHBIX CBOMCTB ILJIAHAPHOIO
ONTUYECKOTO BOJIHOBOJA B HHOOATe JWTHs, MOJYYCHHOTO METOJOM HWOHHOW HMIUIAHTAIIUH:
[DnexTpoHHbIl pecypc]: MeTtoauueckue ykazaHus K jlaboparopHoit padore - 2011. 7 ¢. Pexxum nocrymna:
http://edu.tusur.ru/training/publications/62

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

Mertomudeckne yKazaHHs II0 CaMOCTOSITENILHOW padoTe CTYIEHTOB NpPUBEICHBI B YUeOHO-
MeToandeckoM rnocoduu [4], I'maser 1, 2, Ctp. 4 - 28.
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