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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

Yueonslii miian Hadopa 2015 roga

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 MHTEpaKTHBHOHN Qopme 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 3a4ETHBIX €IMHUIIAX ) 3 3 3ET

3avet — 7 (cempMoOi) ceMecTp
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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 HanpapiieHuio moarotoBku  11.03.04 — DnexkTpoHMKA M HAHOAJICKTPOHHUKA,
YTBEp)KIECHHOTO TpHKa3oM MuHucTtepcTBa oOpa3oBanuss U Hayku P® or 12 mapra 2015r.

N 218.
[Tpodus: KBaHTOBas 1 onTHyecKas dJIEKTPOHUKA
Pabouast mporpamMma paccMOTpeHa M YTBEpXKACHA Ha 3acelaHuU Kapeapbl «  » 2016 .,
IPOTOKOJ Ne
PazpaboTtumk: B.M. [llannapos
3aB. kadeapoii, mpodeccop kad.O11 C.M. [llannapos

Pabouas mporpamma coriacoBana ¢ (hakynbTeToOM, MPOGUIMPYIONIEH M BBITyCKaromel kadeapamu
HanpasieHus noaroroBku 11.03.04 — DnexkTpoHHKa U HAHOSJIEKTPOHUKA

Hexan ©OT A.N. Bopouun
3aB. o0ecIieynBaroIIei

kadenpoit CBUuKP C.H. lllapanroBuy
3aB. BeIyCKaroen

kadenpoii OI1 C.M. llannapos
OKCIepThI:

[Tpod. kap. CBUuKP A.E. Mangenb

[Ipencenatens METOIMYECKON KOMUCCHH
kad OI1 JILH. Opnukos
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1. Ueau u 3a1a4y AMCIHMILTHHBI «Bo10KOHHAs1 onTHKA)

Ileny pucUMIUIMHBI - YCBOGHHE CTYJACHTaMU (PU3MYECKMX OCHOB (DYHKIIMOHUPOBAHUS,
(byHIaMEHTATBHBIX MPEICIIOB U OTPAaHUMYCHHUN YCTPOMCTB BOJOKOHHON ONTHKH, HaXOISAIIUX Bce Ooiee
IIUPOKOE IPUMEHEHHE B COBPEMEHHOI HayKe U TeXHHKE.

3aoauu Oucyunaunwr - GopMHpPOBaHHE SICHOW (DU3MYECKOH KapTUHBI PacCIPOCTPAHCHHS
ONTHYECKOTO M3JIy4eHHs B BOJIHOBOJHBIX Cpelax; KOMIUICKCHBIH aHalu3 IPHUYMH U MEXaHU3MOB
HOTEePb ONTHUYECKOTO H3JIYYCHHUs, JUCIIEPCHOHHBIX XapaKTEPUCTUK  BOJHOBOJOB; CPaBHHUTEIbHBIN
aHaJin3 MCTOAOB MOIAYJALUHU U3JIYUCHUSA W OrpaHUYCHUA, HAKIAAbIBACMBIC 3THMHU MCTOAAMHU Ha
YCTPOMCTBA BOJIOKOHHOW ONTHKH; O3HAKOMJICHHE C COBPEMCHHBIM YPOBHEM BOJIOKOHHOH OITHKH,
TCHACHIUAMU €€ I[aJILHef/’IH_IeI‘O Pa3BUTHA.

2. MecTo nucuunuHbl B cTpykrype OOII
«Bonokonnas ontuka» — nucuuiuinHa 1o BeIOopy (B1.B.JIB.9.1) moaroroBku CTYAEHTOB IO
HaIlpaBJICHUIO MOATOTOBKH OakanaBpoB 11.03.04 DiaeKkTpoHMKA U HAHORJIEKTPOHUKA.

3. TpedoBaHus K pe3yIbTaTaM OCBOECHHS THCIUTLIHHBI
[Tpouecc u3yueHus: AUCUUILIMHBI HANIpaBieH Ha (POpMHUpPOBAHHE CIEAYIONINX KOMIETEHIIHIA:

—  CIIOCOOHOCTh TPENCTABIATh aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAaHMM HAyYHYIO
KapTUHY MUpPa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIO)KEHHH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK U
maremaruku (OITK-1);

—  CHOCOOHOCTH BBISBJISITH €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOIeM, BO3HUKAIOIIUX B X0/
npoecCHOHANBHOM NeATeNbHOCTH, NPUBIEKATh JUIsi MX PEHICHHS COOTBETCTBYIOMIMHM (U3HUKO-
maremarudeckuii anmapar (OITK-2).

B pe3ynbTaTe n3yueHus AUCHUIUIMHBI CTYIEHT JOJIKEH

3Hamp: PU3NIECKHC OCHOBBI () YHKITMOHUPOBAHUS, (DYHIAMEHTAIbHBIC MPEICITB U OTPAHUICHHUS
YCTPOMCTB BOJIOKOHHOM OIITHKH.

yMemsb. CTPOUTH MaTEeMaTHYCCKHEe H (PU3WYCCKHUE MOJICIH IPOIECCOB PACIPOCTPAHCHUS
ONTHUYECKOTO H3Jy4€HUsS] B BOJHOBOAHBIX Cpelax; MPOBOAUTH KOMIUIEKCHBIH aHAIW3 TPUYUH U
MEXaHU3MOB TIOTEPh ONTUYECKOIO M3IYYEHUs, JTUCIEPCUOHHBIX XapaKTEPUCTHUK BOJIHOBOJIOB;
MPOBOJIUTH CPABHUTENLHBIN  aHAU3 METOJI0B MOAYJISIIUYA U3TYyICHHUS.

61a0emp’. TEPMUHOJIOTHUEN, UCIIOJI3YEMON B BOJIOKOHHOW ONTHKE; HAaBBIKAMH MOJEIUPOBAHUS U
MCCJIEI0BAHMS MTPOLIECCOB PACIPOCTPAHEHUSI CBETOBBIX BOJH B ONTHYECKUX BOJIOKHAX; COBPEMEHHBIMU
METOaMH | MOX0JIaMHU TIPU pa3pabOTKe U IKCILTyaTal[iu YCTPOMCTB U CUCTEM BOJIOKOHHOW OTITHKH.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl
OO011ast TPYA0EMKOCTh AUCHUIIMHBI COCTABIISET JIBE 3aU€THBIX €MHHUIIBL.

Bun yae6HOI paboTh Bcero uacos Cemectp
7
AyauTtopHsble 3aHATHS (BCero) 44 44
B tom uncne:
Jlexmn 20 20
JlabopaTopHsle pabots! (JIP) 12 12
Ipakrryeckue 3ausaTus (I13) 12 12
Kypcogas padora (KPC) (aynuropHas) - -
W3 HUX B MHTEpaKTUBHOH hopme 30 30
CamocrosiTesibHasi padoTa (Bcero) 64 64
Bcero (6e3 sx3ameHa) 108 108
OO0mmast TpyJ0eMKOCTh Yac 108 108
3auernsle Equnnnel Tpynoemkoctu 3 3

5. Copepsxkanue 1M CHUITHHBI
5.1. Pa3enbl AMCHMIIIMH M BUIBI 3aHATHH

N HanmenoBanue JIa0. [Ipakr. KPC Bcero | @opmupyembie KOMIETEHIIUN
n/m Jlex. (aymu- | CPC
pazzena AUCLMIIINHbI 3aH. 3aH. yac (OIIK)
TOpHAst)
1 Beenenne 1 - - - 2 3 OIIK-1; OIIK-2
2 OCHOBHEBIE 7 4 4 - 4 19 OIIK-1; OIIK-2
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COOTHOIICHUSA AJIA
OITMCAHUSA INIOCKUX
CBCTOBBIX BOJIH U
CBCTOBBIX ITYIYKOB
3 Bosoxonnsie 4 4 4 - 16 28 OIIK-1; OIIK-2
CBCTOBOIBI U
BOJIOKOHHO-
OIITHYCCKHEC
3JICMCHTBI
4 Mertonas! 2 - - - 16 18 OIIK-1; OIIK-2
H3IroTOBJICHUA
BOJIOKOHHBIX
CBCTOBOJIOB U
BOJIOKOHHO-
OIITHYCCKHUX
JJICMCHTOB
5 | Henmneiino- 4 - 2 - 12 18 OIIK-1; OIIK-2
onrtuaeckue dhHeKTsI
B BOJIOKOHHBIX
CBCTOBOJax
6 BoioxonHoO- 2 4 2 - 14 22 OIIK-1; OIIK-2
OIITUHYCCKHUE JaTYUKH
" BOJIOKOHHBIC
Jasepsl
Hroro 20 12 12 - 64 108
5.2. Conep:xkanue pa3iesioB AUCHUILIMHBI (110 JIEKIHAM)
Ne | Pasnmen quCHMILTHHBI Copepxanue paszena Tpyno- |®Dopmupyembie
n/n €MKOCTb | KOMIIETEHIIUU
(gac) (OK, IIK)
1 | Beenenue Ilens m copepkaHue Kypea, €ro CBs3b C APYTMMH 1 OIIK-1,;
JUCLUIUIMHAMH, HCTOpUYECKAs CrpaBKa 0 OIIK-2
BO3HHKHOBEHMH M Pa3BUTHH BOJIOKOHHOH OINTHKH,
OCHOBHAs M JIOTIOJIHUTEJIbHAS JINTEPATypa
2 | OcHOBHBIE CucreMa ypaBHeHnin MakcBesuIa st IUDIIEKTPUIECKOM 7 OIIK-1,
COOTHOIICHHA JUIA cpenpl. BonHoBoe ypaBHeHue. IIlnockue cBeTOBBIE OIIK-2
ONHMCAHNA UIOCKUX BOJIHBI B Oe3rpanuuHoil cpeze. [lomspusanus cBera.
CBCTOBBIX BOIH 1 [Monspu3anMoOHHbIE JIEMEHTHL  [IpOXOXkIEHUE CBETa
CBCTOBBIX ITYYKOB
yepe3 rpaHully pasfena. IlomHoe — BHyTpeHHee
oTpaxkeHue csera. [lapabonnveckoe ypaBHEHHE TEOPHH
nrdpaxiyn. [ayccoB CBETOBO My4OK.
3 Bonokonnsie IltaHapHblii  ONTHUYECKHM  BOJHOBOJ, MOIBl U 4
CBETOBOJIBI 1 JUCIIEPCHOHHOE YypaBHEHHUE IIJJaHAPHOIO BOJIHOBOAA.
BOJIOKOHHO- BoJIOKOHHBIE ~ CBETOBOJIbI,  CKAJSIPHOE  BOJIHOBOE
OITHACCKHIE ypaBHEHUE, MOJIsI MOJ JJIsi CBETOBOJA CO CTYNEHYAThIM
3JICMCHTbBI
npodusieM  TOKaszatenss mnpenomiieHus.  Ywuciosas
anepTypa M 4YHCIO MOJ BOJOKOHHOIO CBETOBOJA. OIK-1-
Jucnepcust 1 MeXaHU3MBI TIOTEPh CBETA B BOJIOKOHHOM OHK-Z'
cBeToBozie. THIbBI onTHYECKUX BOJIOKOH. OCOOEHHOCTH
(U3NUECKUX CBOMCTB U XapaKTEPUCTHK CBETOBOJOB IS
BOJIOKOHHO-ONTHYECKHX  YCTPOMCTB U HPpUOOPOB.
BoO0OKOHHO-ONITHYECKE COEAMHUTENN, Pa3BETBUTENH,
MOJIAPU3aTOPBl,  pa3beMbl, CBapHBIE  COEIMHEHUS,
BOJIOKOHHO-ONTHYECKHE OPITTOBCKHE PEHICTKH.
4 | Metonp! H3roto- OcHOBHbBIE MaTepuaibl BOJOKOHHOW ONTHKH: CTEKJa, 2
BJICHHA BOJIOKOHHBIX | KpUCTAJUIMYECKHE W IOJHUMEPHEIE MaTepHalbl. .
CBETOBO/OB M BOJIO- | T]oqroTOBKA 3ar0TOBOK [Tl TPOM3BO/ICTBA BOJIOKOHHBIX OIIK-1;
KOHHO-ONTHYECKHUX OIIK-2
CBETOBOAOB. MeToApl  BBITATMBAaHUSA  ONTHYECKOTO
3JIEMEHTOB BONOKHA.
5 | Hemunetino- [Tonsipuszanust AUBIEKTPUKA B 3JIEKTPUYECKOM IOJIE. 4 OIIK-1;
ONTHYECKUE Cnenbl ¢ KBaIpaTUYHON M KyOU4HON OIIK-2
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3¢ dexTs B
BOJIOKOHHBIX
CBETOBO/IaX

ONTHYECKOU HETMHEHHOCTBIO - BO3MOXKHBIE HETUHEHHO-
onTrueckre 3(PQPeKTHl B TaKWx cpemax. YpaBHCHHE
HEJIMHEMHBIX  BOJIH. HenuHeWHO -  ONTHUYECKUE
MaTepHuaibl. Ienepanus BTOpPOU TapMOHUKH.
Camomonymsmusi. CaMOBO3/IEHCTBHE CBETOBBIX ITyYKOB
B HEJIMHEHHOM cpejie. BpeMeHHbIe 1 TPOCTPaHCTBEHHBIE
ONTHYECKHUE COJIUTOHBI. Brinyxnaennoe
KOMOMHAIIMOHHOE  pacCesHHEe W BBIHYXJCHHOE
paccessane ManngensimTama - bpummosaa. OnTudeckue
COJIUTOHBI B BOJJOKOHHOM CBETOBO/IE.

6 BonokonHo-
OINTUYECKUE JATUYUKU
Y BOJIOKOHHBIE JIa3PhI

Knaccugukanus BOJIOKOHHO-ONTHUYECKUX NATYUKOB IO
Ha3HAYEHHIO  BOJIOKOHHOTO TpakTa M  METOAaM
MOJYJISIMA ~ ONTHYECKOro  m3iydeHus.  Jlatumkm
aMILTUTYTHOTO, MOJISIPU3ALMOHHOTO u
HUHTEPPEPOMETPUIECKOTO THIOB. J[aTYMKH Ha OCHOBE
BOJIOKOHHBIX ~ OpATTOBCKHMX pemIeTOK. BoJOKOHHBIE
JIa3€phbl: THUIIOBBIC CXEMBI, XaPAKTCPUCTHUKHU, O6J'IaCTI/I
npuMeHeHusl. PamMaHOBCKME BOJIOKOHHBIC —JIa3ephl:
MPUHIUT ~ palOoTHI, XapaKTePUCTUKH, obmactu
WCIIOJIb30BAHMS M TIEPCIICKTUBHI.

OIIK-1;
OIIK-2

Htoro

20

5.3 Pazgennl AMCHMILIMHBI

U  MEXKIUCHUIJMHAPHBIE CBSAI3M ¢ 00ecneYyuBaAIOIIUMHU
(mpeabIAYIIMMH) U 00ecnieYnBaAeMbIMH (IOCICAYIONIMMH) JUCHUILINHAMHA

Ne HanmenoBanue oOecrieunBaromux (MpeaAbIayIInX) 1 Ne Ne pa3znenoB gaHHOW AMCUUILINHEL, AT
/i o0ecreynBaeMbIX (ITOCTIEAYIOMNX ) JUCITUTUTHH KOTOPBIX HEOOXOIMMO H3yUCHIE
obecrnieunBarOMuX (TIPEIBIIYIINX) H
obecrieurBaeMbIX (ITOCIIETYIOIINX ) TUCIATIIHH
1 [ 2 ] 3 4 5 | 6
[peqmecTBy0mue JHCHHIIHHBI
dusznka + + + + + +
dusuka KOHJCHCHPOBAHHOT'O COCTOSHUS - + + + + +
MaremaTtuka - + + + + +
Ontryeckre MeToabl 00paboTkH HHPOPMALTUH - + + + + +
TBepaoTenpHBIe TPUOOPHI U YCTPOHCTBA - + + + + +
Hocaenywommue 11CHUILIHHBI
MuKpoBOJIHOBEIE TPUOOPHI M YCTPOHCTBA - + + + + +
KsanToBBIC IPHOOPHI U YCTPOHCTBA - + + + + +
CrienambHBIE BOIPOCH! TEXHOJIOTHH TPHOOPOB - + + + + +
KBAaHTOBOM 3JIEKTPOHUKHU
KorepeHnTHast onTrka u rojorpadus - + + + + +

5.4. CooTBeTcTBHE KOMIIETeHIUI, GopMHUPYeMBbIX PH U3YyYeHUH TMCHUIIUHBI, H BUI0B

3aHATHH
Ilepeuenn Bunp! 3ansTHI DopMBbI KOHTPOJIS
xomnerenuuii | JI | Jla6 | TIp | KP | CPC
OTK-1 + + + - + Ortyer no na6opatopHbM padotam. [IpoBepka 3amanuii Ha
MPaKTUYECKHX 3aHATUSIX. 3a4erT.
OIK-2 + + + - + Ortuer no naboparopusiM padoram. [IpoBepka 3ainanuii Ha

MPAKTUYCCKUX 3aHATHUAX. 3auer.

Jl-nexuust, Ilp - mpakTHyeckne U ceMUHapckue 3ansaTus, J1ab — maboparopusie padotsl, KP/KII — kypcoBas
pabora/mpoext, CPC — camocrositensHast paboTa cTyJeHTa

6. UnTepakTHBHBIC MeTOABI U (JOPMBI OPraHU3aLUM 00y4YeHHUs!

Texnomoruu HHTCPAKTUBHOT'O 06yquI/151 IIpU pa3HbIX (bOpMaX 3aHATHH B Yacax NpHUBCACHLI B

Tadimie 6.1
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Tabnuua 6.1 — TexHOIOTHH HHTEPAKTUBHOTO O0YUYEeHHUs IPU Pa3HbIX (OpMax 3aHIATUH B yacax

WNurepakTuBHBIE WNurepakTuBHBIE MutepakTuBH
Mertonasl Bcero
NPaKTHYECKUE 3aHATHA 71abopaTopHbIe 3aHATHS bI€ JICKLIHH
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. JJaGopaTopHblii IPAKTHKYM
Ne | Ne paznena HammenoBanwne 1abopaTopHBIX padoT Tpyno- | Kommnerenuuu
/11| AMCIUTLINHBI €MKOCTh OK, IIK
u3 Tab. 5.1 (gac)
1 3 HccnenoBanye MosIpU3aliOHHBIX CBOUCTB MJIAHAPHOTO 4 OIIK-1,
ONTHYECKOTO BOJIHOBOJA B HUODATE JIMTHUS, MOIyYEHHOTO OIIK-2
METOJIOM HOHHOW MMILIAHTAIIUU
2 3 Hccnenoranne 3(HeKTHBHOCTH BBOJIA CBETA B BOJIOKOHHBIH 4 OIIK-1,
CBETOBOJI OIK-2
3 6 HccnenoBanne BOJIOKOHHO-ONITHUECKOTO aTYHKA 4 OIIK-1;
MHUKPOTIEPEMEIIEHNH HA OCHOBE TIOJIUMEPHOTO ONITUYECKOTO OIIK-2
BOJIOKHA
BCETO 12
8. IpakTHyeckne 3aHATHS (CEMHUHAPBHI)
Ne | Ne paznena Tematrka IpaKTHUECKUX 3aHATHH (CEMUHAPOB) Tpyno- | Kommnerenuuu
/11| AUCIUIUINHEI €MKOCTb OK, IIK
n3 1abu. 5.1 (dac.)
1 2 MeToauku pacdera XapaKTePHCTHK TUCKPETHBIX ONMTHICCKUX 4 OIIK-1,
3JIEMEHTOB BOJIOKOHHO-ONITUYECKUX YCTPOMCTB: MOJISIPU3aTOPOB, OIIK-2
(ha30BbIX IIACTHHOK.
2 2,3 Pacder 0OCHOBHBIX MapaMeTPOB BOJOKOHHBIX CBETOBOJIOB, TAPAMETPOB 4 OIIK-1,
YYBCTBHTEJBbHBIX 3JIEMEHTOB HOJISIPH3a[HOHHO-BPAIIATEILHOTO TUIIA, OIIK-2
XapaKTepUCTUK NaT4uKoB. CeMHHap.
3 3 Pacuer xapakTepuCTHUK IUIAHAPHBIX BOJHOBOJOB U BOJIOKOHHBIX 4 OIIK-1,
Oparrosckux pemetok. CeMuHap. OIIK-2
BCETO 12
9. CamocrosiTejibHasi pabora
Ne Ne paznena Temartuka Tpyno- Komnerenmuu OK, TIK KoHTposs BEIIOTHEHUS
m/m|  OTUCHUTUIMHBI CaMOCTOSITENIbHOM pabOThl | €MKOCTb paboTs (ompoc, TecT,
n3 Tabu. 5.1 (Oemanuzayus) (dac.) JIOM.33/IaHUE U T.]1.)
1 1-6 ITpopaboTka JIEKIIHOHHOTO 16 OIIK-1, Omnpoc
Marepuana OIIK-2
2 2,3 [MoaroroBka K 16 OIIK-1, Omnpoc u mpoBepka Ha
MPaKTHYECKUM 3aHSITHIM OIIK-2 NPaKTHYECKUX 3aHITHUSIX.
3 3,6 IToaroToBKa OTYETOB I10 16 OIIK-1; Ortuer. Jlomyck K
7a0opaTopHbIM paboTam OIIK-2 n1abopaTopHOi paboTte
4 1-6 CamMmocTosITenbHOE 16 OIIK-1; Omnpoc, ceMHHapbI
H3Y4YECHHUE TEM OIIK-2
TEOPETUYECKON YacTU
Hroro 64

10. IlpumepHasi TeMaTHKA KYPCOBBIX padoT

KypcoBas paboTa He nperycMoTpeHa
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11. PeifTuHroBasi cucTeMa JJis OLIEHKHU YCIeBAEMOCTH CTY/I€HTOB

Onenka oObeMa W KayecTBa 3HAHUH CTYJACHTOB TIPH BHYTPHUCEMECTPOBOM U
MPOMEXYTOUYHOM aTrTecTalluu ompenensercs B coorBerctBuM C  «llonokeHnem o mopsiake
UCIOJIb30BaHUSI PEUTHHIOBOM CHCTEMBI JUI OLICHKH YCIIEBAEMOCTHU CTYACHTOB (IIPUKa3 peKTopa OT

25.02.2010 Ne 1902). CemectpoBas OayipHasi packiajaka Mo JUCIHUILTUHE PUBEICHA B TaOIUIEe
11.1.

Tabmuna 11.1 — BayuibHas packiiagka o TUCIHILIHHE «BOJIOKOHHAs ONTHKA», CEIbMON CeMeCTp
(3ayeT, NeKIKH, JA0OPATOPHBIC 3AHSITHS, MPAKTUUYECKUE 3aAHSITHS)

DneMeHTHI yueOHOU MaxkcumanbHbIi MaxkcumanbHbII MaxkcuManbHbIH 0ast Bcero
JIeSITeTbHOCTH 6amn Ha 1-y10 KT ¢ Oart 3a mepuos 3a mepuon Mexmay 2KT 3a
Havana cemectpa | Mexnay KT u 2KT 1 Ha KOHELl CEMECTpa | CEMECTp
[Nocemenne 3ansaTHI 2 2 2 6
TecToBBIH KOHTPOITB 10 10 10 30
[IpaxkTryeckue 3aHATHS 10 10 10 30
BeimonHenue u 3amuTa 6 8 8 22
pe3yIpTaToB JTab0paTOPHBIX
pabot
KoMnoHeHT CBOeBPEeMEHHOCTH 4 4 4 12
HToro MakcuMyMm 3a MepuoI;: 32 34 34 100
Hapacraromum urorom 32 66 100 100

PeitTunr BrICTaBIIACTCS MOJHOCTHIO, €CIIM padoTa cllaHa B CpOK (Ha Tekymiei neaene); 50%
pEeUTHHra BBICTABJISETCS, €CJIM TEKyIash Helessl mpocpoueHa. 3a 0osiee MO3AHION cllady 3aJaHHi
pedTuHr He ctaBuTcA. lIpu mporyckax mo yBaKMTENIBHBIM IPUYMHAM OLICHKA BBICTABIIAECTCS 110
CaMOCTOSITEIILHOMY 3aJIaHUIO.

CocraBnsitomias 0aJTbHOM OIICHKM BXOJUT B HTOTOBYIO CyMMy OajuioB. Mertoauka
BBICTABJICHUS OAJJIOB 32 OTBETHI HA HK3aMEHE ONpeAessieTcs mpenoaaBareneM (Hampumep, 10 15
0aJJIOB 3a KaXK[IbIid U3 2-X BOIPOCOB B OMIIeTE).

Tabmuma 11.2— [epecder 6anioB B OIIEHKH 32 KOHTPOJIBHBIE TOUKU

bannbl Ha 1aTy KOHTPOJIBHOM TOYKU Ornenka

290% oT MakcuMallbHOM cyMMbl 6aiutoB Ha aaty KT 5

Ot 70 % nmo 89 % ot MakcuMabpHOW CyMMEI OayutoB Ha qaty KT

4
Ot 60 % 1o 69 % ot MakcuManbHOM cyMMBI 6aytoB Ha gaty KT 3
2

< 60 % ot MakcuManbHOW cyMMbl OayutoB Ha gaty KT

Tabmuna 11.3— [Tepecuer UTOroBoii CyMMEBI OaJJTOB B TPATUITHOHHYIO i MEKIYHAPOTHYIO

OLICHKY
WroroBasi cymMma 0aioB, yIUTHIBACT
Ouenka (FOC) YCIICNTHO CITAaHHBIH YK3aMeH Ouenxka (ECTS)
5 (OTIIUYHO) 90 - 100 A (OTIUYHO)
85 -89 B (ouenp xopomio)
4 (xopomio) 75-84 C (xoporo)
70-74
6569 D (ynoBieTBOPUTEIHHO)
3 (ynosaeropuTEIIHHO) 60 - 64 E (mocpencTBeHHO)
2 (HeyIOBIICTBOPHTEIILHO), Hwxe 60 Gamos F (HeynoBneTBOpUTEIHHO)

(He 3a4TeHO)

[IpeoOpazoBanre cyMMbl 0AJUIOB B TPAJAMIMOHHYIO OLEHKY M B MEXIYHAPOJIHYIO OYKBEHHYIO
OLICHKY ITPOMCXOJUT OJMH Pa3 B KOHIE CEMECTpa TOJIBKO ITOCJIE MOABEACHUS UTOTOB U3Y4CHUS
JVCLATIIIVHBI.
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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 mocodne -
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. OnTHYEeCKHE CHCTEMBI CBSI3W M CBETOBOAHBIC JATUYMKH (BOIPOCHI
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 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  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: [DNEKTPOHHBIN pecypc]: Meronndeckue yka3anus K tabopaTopHoit padore - 2011. 7 c. Pexxum
moctyma:_http://edu.tusur.ru/training/publications/120

3 . langapo B. M., Kpyrnos B. I'. UccnenoBanue mojspu3alldiOHHBIX CBONCTB 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
samsasM 2012, - 31 ¢. Peskum poctyma: 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 odecnieueHne
Microsoft PoweRoint i npoBeenus nexuuii, onepaunonnsie cucteMbl Windows u
Unix ansa npoBeaeHUs 1a00paTOpHBIX padoT.

12.4 Ba3bl 1aHHBIX, HHPOPMAMOHHO-CIIPABOYHBbIE H MIOUCKOBbIE CHCTEMbI
OO0pa3zoBatenbHbIi MOpTal YHUBEpCUTETa, ONOITUOTEKA 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
PAIUODJIEKTPOHUKIM» (TYCVYP)

YTBEPXJIAIO
[IpopekTtop no yueOHOIi paboTe

ILE. Tposu
« _» 2017 .

®OH/J] OLIEHOYHBIX CPEJICTB IO YYUEBHOM JUCIUILINHE

BOJIOKOHHAS OIITUKA
YpoBeHb 0CHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl OakajiaBpuat
HanpaBJ/jienue mnoaroToBKu Hanpasnenue noarorosku 11.03.04 "DnexrpoHuka u
HAHORJIEKTPOHHUKA"
Ipopuian KBaHTOBas M onTHYECKAs MIEKTPOHUKA
®opma o0yueHust O4Has
DakyJabTeT OnexrponHol TexHUuKU (PIT)
Kadenpa DNeKTPOHHBIX TpubopsI (1)
Kypc YETBEPTHIN Cemectp ceapbMon

YueOHnslii niian Hadéopa 2015 roga
3aueT — ceIbMOM ceMecTp Jud. 3auet — He mpeaycMOTpeH

DK3aMeH — He IPEeTyCMOTPEH

Pazpabotunk
ITpod. xap. CBUuKP
B.M. lllannapos

3aBenyroumii kadenpoit D11
C.M. llanapos

Tomck 2017
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1 BBenenue

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

npeAHa3HAYEHHBIX IS
pPe3yNbTaTOB O0YUYECHHUS.

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.

Ta6ymma 1 — I[lepeyeHp 3aKpeTUICHHBIX 3a JUCITUTUTMHOW KOMIICTCHITHI

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
KOMIIETEHIIMH 110 dTanaM

KPHUTCPUCB OLICHUBAHUA KOMHGTGHHI/II\/’I Ha BCEX

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 Peaam3anus KoMIeTeHIUA

2.1 Komnerennus OIIK-1

Komnerenmust OIIK-1: cmocoOHOCTE TPEACTABIATH aJCKBATHYIO COBPEMEHHOMY YPOBHIO
3HAaHUI HAYYHYIO0 KapTUHY MHpPa Ha OCHOBE 3HAHUSI OCHOBHBIX IOJIOKEHUM, 3aKOHOB U METOJI0B
€CTECTBEHHBIX HAYK U MAaTEMATHUKH.

Jnsa ¢opmupoBaHUS KOMIETEHLIHMH HEOOXOIUMO OCYUIECTBUTH pSAJ 3TaroB. OTaIlbl
GbOopMUPOBAaHUS KOMIETCHIIMH, NPUMEHSEMbIC IS 3TOrO0 BUIBI 3aHATUH M HCHOJIb3YyeMbIC
CpEeICTBA OLIEHUBAHUS MIPECTABICHbI B Ta0uie 3.

Taéauua 3 — Itanbl GOPMHUPOBAHUS KOMIETEHIIUHM U HCIIOJIb3yeMble CPeACTBA OLleHUBAHHUSA

ONTHKH, ONITUKA OTPaHUYCH-
HBIX CBETOBBIX IIYYKOB U
TeOpUu BOJIOKOHHO-
ONTHYECKUX HAMPABIISIFOIINX
CTPYKTYpP; OCHOBBI (hHU3UKH
B3aMMOJCHUCTBUSA CBE€Ta CO
cpenoit u HEJIMHEHHOH
OIITHKH,; TIPHUHITUITEI
MTOCTPOCHHS, OCOOCHHOCTH U
XapaKTePUCTHKH
BOJIOKOHHO-OIITHYECKUX
AJIEMEHTOB ¥ TPUOOPOB.

OCHOBE PadOTHI ONTHYECKUX
U BOJOKOHHO-OITHYECKHX
JJIEMEHTOB U  YCTPOIICTB;
NPUMEHATL Ha  IPAKTUKE
HU3BCCTHBIC MCTOJABI DJOKCIIC-
PUMEHTAJILHOTO HCCIIEN0Ba-

HHUA BOJIOKOHHO-OIITHUYECC-
Kux 3JICMCHTOB u
YCTpOﬁCTB; BEBITIOJIHATH

pacyeTbl, CBsI3aHHBIE C OIpe-
JIeJICHUEM  [apaMeTpoB U
XapaKTEPUCTUK ONTHYECKUX
U BOJIOKOHHO-ONTHYECKUX
KOMIIOHEHTOB U YCTPOWCTB.

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
COBPEMEHHOM  3JEMEHTHOU
0a3pl ONTHKH U BOJOKOHHOM
OIITHKH.

Buner 3ansituii Jlexnumn. JlaboparopHbie pabOTHI. JlabopatopHblie paObOTHI.
[MpakTHyeckue 3aHATHS. [MpakTHyeckue 3aHATHS. CamocrositenibHass ~ paboTa
CamocrositenbHass ~ paboTa | CTYIICHTOB.
CTY/ICHTOB.
Hcnone3yemsie 3anaun. 3amaun. 3amura 71a00paTOPHBIX
cpencTaa 3auer. OdopmieHne OTYETHOCTH U | padoT.
OIICHUBAHUSA 3ammra nmabopaTopHBIX | 3ayer.
pabor.

@opMynUpOBKa MMOKA3aTeNIed U KPUTEPUEB OLICHUBAHUS JTaHHOM KOMIIETEHIIUN MPUBEICHA

B Tabmuie 4.

Taoauna 2 — [Toka3areju U KPUTEPUHN OLEHUBAHUS KOMIIETEHIIMU HA ITanax

ITokasarenu u
KpUTEpUU

3HaTh

YMmern

Bnanets
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3HaeT OCHOBHBIE 3aKOHBI U | YMeeT OOBACHATH PUUKY CB0OOIHO BIIAJIEET
COOTHOIIICHUS BOJIHOBOH | pabOOTBHI ONTHYECKUX U HABBIKAMH YTEHUS U
ONTHUK{, ONTHKH OTPAHWYEH- | BOJIOKOHHO-ONITHYECKUX M300pakeHMsI CXEM
HBIX CBETOBBIX My4KOB, | DIIEMCHTOB M yCTPOMCTB; ONTUYCCKUX MPUOOPOB U
TEOPUH MWIMHAPUYCCKUX | TPUMEHSATH METOJBI UX CHUCTEM Ha OCHOBE
ONTUYECKUX BOJIHOBOJZIOB; | 3KCIIEpUMEHTAIBHOTO COBPEMEHHOM 3JIeMEHTHOI
OT1auuHo OCHOBBI ¢usuku | Wcclie0BaHMs; BEINIONHATS | 0a3bl ONTHKH U
(BBICOKHTA B3aMMOJICHCTBHS ~ CBETa CO | pacyeThl IO OMPEACICHUIO BOJIOKOHHOM OTITHKH.
YPOBeHb) cpenoit u HEJIMHEWHOW | MapaMeTpoB U
BOJIOKOHHOW ONITUKH; | XapaKTepHUCTHK
TIPUHITUITEL MTOCTPOCHHS, | ONTHYECKHX M BOJIOKOHHO-
OCOOCHHOCTM M XapakTe- | ONTHYECKHX KOMIIOHEHTOB
pHUCTHKA ONTHYECKHUX U | H yCTpOMCTB.
BOJIOKOHHO-OTITHIECKUX
3JIEMEHTOB U PUOOPOB.
[Tonumaer cBsI3U MEXIY ‘YMeeT BBIIIOJIHATh OUCK Bnaneet HaBbikaMu
PA3TMYHBIMY MOHSATUSIMHU B uHpOpMALUHU B 00JaCTH paboTHI ¢ TUTEPATYPHBIMHU
007acTi PU3MYCCKON ONTHKH. OITUKH, UCTIONB3Ys HUCTOYHUKAMH,
X()p()m() ITonumaer TMPUHIUIIBI PECYPChl OTCUYECTBCHHBIX U CBA3aHHBIMU C
(6a3oBbIii IIOCTPOEHUS ONTUYECKUX U 3apyOEKHBIX UCTOYHHKOB. OIITUYECKHUMU SBJICHUSIMU.
YPOBEHb) BOJIOKOHHO-ONITHYECKUX YMeeT caMoCTOSITENEHO
3JIEMEHTOB U MPUOOPOB. BEIOUPATh METO/IbI
pelIeHus 3a1a9 B 00JIACTH
BOJIOKOHHOW OTITHKH.
v JHaet ompenencHus OCHOBHBIX Ymeer paboTaTh co MoKeT KOppeKTHO
JIOBNCTBOPUTE | ) aThit B 061acTH CIIPaBOYHOH JTUTEPATYPOIL; MIPEICTaBUTh
JBHO BOJIOKOHHOW OTITHKH. yYMEeT MPEICTABIATh HHPOPMALIUIO, CBSI3aHHYIO
(noporosLIii pe3yIbTaThl CBOCH PabOTHL. | C ONTHYECKUMHU
yposeir,) SIBIICHUSIMU.

2.2 Komnerenuus OIIK-2
Kommnerenmusi OITK-2: criocOOHOCTh BBISIBISITH €CTECTBEHHOHAYYHYIO CYIIIHOCTH TIPOOJIEM,
BO3HUKAIOIIUX B XO0/A€ MNPOPECCHOHANBHON NeATENbHOCTH, NPUBIEKATh [UIsI UX pEIICHUS
COOTBETCTBYIOIINI (PU3UKO-MaTEMAaTHUECKUN armapar.

Jns dopmupoBaHUS KOMIETEHIIUM HEOOXOJUMO OCYIIECTBUTh psJ JTaloB. OTaIlbl
dbopMHUpPOBaHMS KOMIIETCHIIMU, MNPUMEHSIEMBIE [JI1 3TOTO0 BHJBl 3aHATHUM U WCIOIb3yeMbIC
CpEeICTBA OLIEHUBAHUS MIPEICTABICHBI B TA0IHIIE 5.

Tabmuua S — Itanbl GopMHUPOBAHUS KOMIIETCHIINH M MCIIOJIb3yeMble CPEACTBA OLCHUBAHHUSA

ONTUYECKUX pudopoB;
HOJIb30BATHCS CIPABOUYHBIMU
JAHHBIMM 110 ONTUYECKHM
MaTepuagaM U 3JIEMEHTaM
npu MIPOEKTUPOBAHUU
BOJIOKOHHO-OIITHYECKUX
prOOpPOB.

Cocras 3HaTh VYmerb Bnangers

Copneprxanue 3TanoB | OCHOBHBIE 3aKOHBI u | BrinonssATs pacdersl | HaBblkamMu IPOEKTUPOBAHUS
COOTHOILICHUA BOHHOBOﬁ XapaKTepI/ICTI/IK BOJIOKOHHO- u KOMHI)IOTepHOFO

TeOpI/II/I HaHpaBJ’ISHOHII/IX OIITUYCCKHUX KOMHOHGHTOB; MOI[eHI/IpOBaHI/IH BOJIOKOHHO-

CprKTyp; XapaKTepI/ICTI/IKI/I l'IpOBOJII/ITB KOMHB}OTepHOG OIITUYCCKHUX DICMCHTOB H
BOJOKOHHO-OIITHUYCCKUX MOJICJ'[I/IpOBaHI/IC nu yCTpOﬁCTB pa3J’lI/I‘-IHOFO

3JIEMEHTOB ¥ PUOOPOB. MIPOEKTUPOBAHUE Ha3HA4YCHUS; HaBbIKAMU

OIITUYECCKHUX U BOJIOKOHHO- npaKanecxoﬁ paGOTI)I C

J1a00paTOpHBIMU 00pa3uamMu
ONTHYECKUX W BOJIOKOHHO-
ONTHYECKUX DJIEMEHTOB, C
ONTHYECKUMH IpUOOpaMu u
KOHTPOJILHO-
HU3MEPUTEIILHOU
arnmnapaTyponu.

Buge! 3anaTui

Jlexuumn.
IIpakTuueckue 3aHATUSL.

JlaboparopHbie pabOTHI.
IIpakTuueckue 3aHsTHS.
CamocrositenbHas ~ pabora
CTYZCHTOB.

JlaboparopHble paObOTHI.

CamocrosTenbHas
CTY/ICHTOB.

pabota
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Hcnonb3yemblie 3amaqmn. OdopmiieHne OTYETHOCTH W | 3amuTa 1abopaTOPHBIX
cpencrTaa 3aver. 3aImuTa nabopaTopHBIX | paboT.
OLICHUBAHUS pabor. 3auer.

dopMyIHPOBKa MMOKA3aTeICH U KPUTEPHEB OICHUBAHUS JaHHOW KOMIIETCHIIMH ITPUBEICHA
B Tabnuie 6.

Ta6auna 6 — [Moka3aTejiM 1 KPUTEPHH OLIEHUBAHUSI KOMIIETEHIIMN HA dTanax

IToxa3zaTenu u
3HaTh YMeThb Baaners
KpHUTepUH
3HaeT OCHOBHBIE 3aKOHBI ® | YMeer mpoBoxuth | CBOOOIHO BJIAZIEET
COOTHOILIEHUSI BOJHOBOH TEOpPHM | KOMIIBIOTEPHOE HaBBIKAMU UTCHUS H
HaIPaBIISIOMIUX ONTUYECKUX | MOJEIUPOBAHHE u | usobpaxeHus cXeM
CTPYKTYp; MPUHIUIBI IOCTPOCHUSI, | MPOEKTUPOBAHHE BOJIOKOHHO-ONTHYCCKUX
OCOOCHHOCTH ¥ XapaKTCPUCTHUKU | ONTHYECKUX M BOJOKOHHO- | MPUOOPOB U  CHCTEM;
BOJIOKOHHO-ONTHYECKUX OITHYECKUX DJIEMCHTOB U | HAaBBIKAMU
9JIEMEHTOB U MPUOOPOB. YCTpPOICTB; UMeeT | MPOEKTUPOBAHUSA i
MpEJCTaBICHAE O MeToJaX | KOMITBIOTEPHOTO
OTJu4YHO o
. KOMIBIOTEPHOH MOJICITAPOBAHHS
(BBICOKMi] OIITHMU3AIIN HX | ONTHYECKHX DJIEMEHTOB
ypoBetis) . o
XapaKTePUCTHK; U YCTPOMCTB; HABBIKAMHU
YMEeT T0JIb30BaThCA paboTBl ¢ pearbHBIMH
CIIPaBOYHBIMU JAHHBIMU 110 BOJIOKOHHO-
ONTHYECKUM MaTepuajam u OINTHYECKUMU
3JIeMEHTaM TpU npudopamu u c
MIPOEKTUPOBAHUU KOHTPOJBHO-
BOJIOKOHHO-ONTHYSCKUX HU3MEPUTENHEHOMN
prOopoB. anmnapaTypou.
[Tonumaer cBsI3u MeXIY Nmeer mnpexacraBienue o | Brnaaeer HaBbikaMu
Pa3TUYHBIMH MOHSITHSIMH B MeToAax KOMIIBIOTEPHOU | paboThI ¢
00/1aCTH BOJIOKOHHOM OITTHKH. OIITUMU3AIUN JTUTEPAaTyPHBIMU
Hwmeer npencraBneHne o XapaKTEepUCTHK BOJOKOHHO- | HMCTOYHHKAMU B
MPUHITAIAX TOCTPOCHHS OIITHYECKUX DJIEMEHTOB M | 00JacTH BOJOKOHHOM
HHTETPATbHO-ONITHIECKAX puOOpPOB,; OIITHKH.
3JIEMEHTOB U IPHOOPOB. yMeeT T0JIb30BaThCs
Xopomro CIPaBOYHBIMU TAHHBIMH 10
(0a3oBbIii ONTHYECKUM MaTepuanaM u
YPOBEHb) 3JIEMEHTaM IIPU
MPOEKTUPOBAHUH
BOJIOKOHHO-OITHYECKUX
mprOOpPOB.
VYMeeT caMoCTOSTEIIBEHO
OTIPENIENATH METOIBI
peuieHus 3auaqy
MIPOEKTUPOBAHMSL.
Hmeer npencrasieHue o Ymeer paboTats co MoskeT KOppeKTHO
YaoBjaeTBOPH | NPUHIMNAX NOCTPOCHUS CIIPaBOYHOM JIUTEPATYPOU; [IpPEeICTaBUTh 3HAHUS U
TEJIbHO BOJIOKOHHO-ONTHYCCKUX yMEEeT NMPEACTaBIATh HHPOPMALHIO,
(moporoBbIi 3JIEMEHTOB ¥ MPHOOPOB, 00 pEe3yIbTATHI CBOCH PabOTHI. CBSI3aHHYIO C
YPOBEHb) OCHOBHBIX IOHATHUAX B 00J1aCTU OINTHYECKUMU
BOJIOKOHHOM ONTHKH. SIBJICHUASIMU.

3 TunoBble KOHTPOJILHBIE 3aaHUsI

Jis peanu3aliM  BBIIICTIEPEUMCICHHBIX 3a7lad OOy4YeHHs! HCIIONB3YIOTCS CIEAYIOLIHe
MarepHaibl:
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— KOHTPOJIbHBIE 33J[aHUs WM MHBIE MaTepuasbl, HEOOXOIUMBIE JUIs OLCHKH 3HAHWH, YMEHUH,
HaBBIKOB U (WJIM) OMBITa JEATEIbHOCTH, XapaKTEPHU3YIOIIMX 3Tanbl (OPMHUPOBAHUS
KOMIIETEHIMH B ITpOIiECCe OCBOEHUS 00pa30BaTebHON IPOrpaMMBbl, B COCTABE:!

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

3.1. TEMA: MeToauKH pacyeTa XapaKTepPUCTHK JUCKPETHBIX ONITHYECKHUX 3JIEMEHTOB
BOJIOKOHHO-ONITHYECKHUX YCTPOMCTB: MOJASIPU3ATOPOB, (Pa30BbIX MJIACTHHOK.

3amaua 1.
3anumuTe BBIPAXKEHUE JII HANPSDKEHHOCTH AJIEKTPUYECKOTO TMOJSI IIOCKOW CBETOBOW BOJIHEI,
pactpoCcTpaHsIOIIeHcs: B cpee BIoiIb ocu Z, eciau B MIocKOCcTH XOY ¢a3oBbIii CABUT MEXIY

KOMIIOHeHTaMHu BekTopa E Bmonb oceit X u Y cocrasisger 90°, a OTHOLIEHHWE MX aMILIUTY]

Pemrenne:
CornacHo ycnoBUsIM 3ajJlauyd, IUIOCKas CBETOBAas BOJHA PacHpOCTpaHsAETCA BIOJIb OCH Z.

Torzaa, UCXO/s U3 MONEPEUHOi CTPYKTYpHl ee mois, BekTop E Moker pacmonarathcs numib B
miockoctd XOY u umeer cocrapmsomue E, u Ey. W3MeHeHue BeMYMHBI HANPSKEHHOCTH

AJIEKTPUYECKOTO 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 Mmexmy

COCTaBIISIOIMMH BekTopa E Bmoss »THx oceii paBen 90°, a Emy = 2me TO DTO COOTHOIIEHNE

MMpUHHUMACT OKOHYATEIbHBIN BU:

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

Takum o0Opa3oM, paccMaTpuBaeMblil Cilydail COOTBETCTBYET IUIOCKOW CBETOBOWH BOJHE C
AITMNTUYECKOHN MOoJsipyu3anueit, mpuyeM OoJbliasi OCh 3JUIMIICA MapajuieabHa ocu Y (IIOCKOJIBKY

Emy = 2Emx ).

3agava 2.

Ha nneHouYHBIN MNONApPOMJ NagaeT JMHEHHO NOJISIPU30BAHHBIM CBETOBOM ITY4YOK
MOIIHOCTBIO 1 MBT, mockocTe mojsipu3aliM CBETa OTKJIOHEHA OT HAIpaBJIEHUS TJIaBHOW OCH
nossiponsa Ha 30°. KakoBa BennuMHa CBETOBOM MOIIHOCTH, MPOLIEAINIEH Yepe3 MOoJIIpU3aTop,
€CIIM TOJSAPU3YIOIIMN MaTepuall 3aKIIOYeH MEXAY ABYMS CTEKISSHHBIMU IJIACTUHKaMH (JUIs
crekna N=1,51), a ¢QpeHeneBCKUMH OTpPaKEHUSMU Ha TpPaHULE MEXIYy CTEKIOM U 3TUM
MaTepHaJIoM MOXHO IpeHeOpeyb?

Pemenue:

YMeHbIIIEHHEe MOIITHOCTH CBETOBOW BOJIHBI, ITPOIIEIICH Yepe3 MOIsIpou 1, 00yCIOBIEHO B
peasbHBIX dJIeMeHTax APQeKTaMu YaCTMYHOIO OTPa)KEHHs CBETAa Ha TPaHUIAX pasfenia cpell C
pa3HBIMH CBOWCTBaMH, TIOTJIONICHHS CBETa B MaTepualieé CTPYKTYpPHI, a TaKke COOCTBEHHO
HOJISIPU3YIOIIUM JIEHCTBHEM TaKOTO HJIEMEHTA.

Jns HArmSOHOCTH TPENCTaBUM CcXeMy maHHoro siemeHTta (puc. 1.2).  Yactuunoe
OTpakeHHE CBeTa MOXKeT HaOIoAaThes 37ech Ha TpaHMuax pasgena 1 — 4 (oTMeueHsbl
ctpenkamu). CorjmacHO YCJIOBHSIM 3aJaud, MOXKHO NpeHeOpeub 3PPeKToM OoTpakeHHs CBETa Ha
rpanunax 2 u 3. [TockonbKy YCIOBUSIMH HE OIpejiesieHa BeJMYMHA ONTHYECKOTO MOTJIONICHHS B
Marepuaje MOJsIpoHaa, UM Takke mHpeHeOperaeM. B wrore, mis ompereneHHs MpOIIEAIICH
CBETOBOM MOIITHOCTH YYUTHIBaeM 3(PPEKT YACTUUHOTO OTPAXKEHUS CBETA HA BXOJIHOW U BBIXOJHOM
TpaHUIaX CTPYKTYpHI (TpaHuIbl | 1 4), a Takke OTKIIOHEHWEM TUIOCKOCTH TTOJISIPU3AINA CBETa OT
[JIABHOTO HAMPaBJICHUS MOJISIPOUIA. ONIpeiesieMbIM 3akoHOM Maittoca.
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Pmp'sx Porp.sux
-
Pax Paux
A A4 A
1 2 3 4

Puc. 1.2. Cxema mieHOYHOT0 NOJISIPOHIA.

[Tockonbky K03 (PUIMEHT OTpakeHUs! cBeTa (110 MHTEHCUBHOCTH) Ha TPAHUILIE AUIICKTPUUYECKOM

2
n-1
Cpedpl ¢ IOKa3aTeleM IIPEJIOMIIEHU N U BO3JyXa OIPEAEIICTCS COOTHOLIEHUEM | = —1 )
n+

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

nmojiponga OTHOCHUTCIIBHO  INNIOCKOCTH  IIOJIIpU3alluMKU CBETOBOM  BOJIHBI INpUBOAUT ITO
COOTHOHICHUC 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, MOIIHOCTH MPOIICIIICTO Yepe3 MOJIIPOH]T CBETOBOTO My4YKa B JJAHHOM CITydae
coctapisaeT 0,6884 mBT.

3.2. TEMA: Pac4yeT 0CHOBHBIX NaPAMETPOB BOJIOKOHHBIX CBETOBOJ0B, IApaMeTPOB
YYyBCTBHUTEJIbHBIX 3JIEMEHTOB NMOJAPU3ALMOHHO-BPAIIATEIbHOI0 THIIA, XaPAKTEPUCTHUK
AaTYMKOB.

3agaua 1.

1. BeiBeauTe COOTHOIIIEHUE, OMIPEIeNsIolIee YHUCIoBY0 anepTypy NA BOJIOKOHHOTO CBETOBOAA
CO CTYMEHYATHIM TPOMUIIEM ITOKa3aTelsl IPEIOMIICHUS U TapaMeTpaMH BOJIOKOHHOTO CBETOBOIA
N; — moKa3aTeNb MPENIOMIICHUSI MaTepraia CepALleBUHBI, Ny - MOKa3aTelb MPETOMICHUS
MaTepuraia 000JI0YKH CBETOBO/IA.

Pemrenue:

[IpeacraBuM Ha pUCYHKE F€OMETPUIO 3aJa4M, ONPEACIUM MOHATHE YUCIOBOW anepTyphl. 3aTeM,
UCIIONB3ys 3aKk0H CHeIMyca Mpu MPOXO0XKJIECHUU CBETOBOM BOJIHBI Ye€pe3 TOPIEBYIO MOBEPXHOCTh
ONTUYECKOTO BOJIOKHA U ITOHATHE KPUTHUYECKOIO YIJIa MOJHOIO BHYTPEHHErO0 OTPAXKEHUSI CBETA
Ha TPpaHMIIE pa3Jiena «CepAIeBUHA CBETOBOIa — 000JI0YKA CBETOBOa», MOJYYUM BBIPAKEHUE JJIS
CHHYCa yIJla HaJeHUs CBETa Ha TOPLEBYIO TOBEPXHOCTh CBETOBOJA.

3.3. TEMA: Pacuer XapaKTepHCTHK IJIAHAPHBIX BOJTHOBOI0B 1 BOJIOKOHHBIX
OpP3ITOBCKHMX pPeLIEeTOK.

3anauva 1.

HaiinuTe KpUTHYECKYIO TOJNIIMHY BOJHOBOAHOTO ciosg s Hampaiasiemod TE3 Mogbl
TOHKOIUIEHOYHOTO aCHMMETPUYHOTO BOJIHOBOJIA, €CITU OH MPEACTABISET COOON TUICHKY CTEKIIa C
roKasarejieM MpenomieHuss Ni;=1,6, HaHECEHHYIO Ha TMOJIOKKY U3 CTEKJIa C IOKa3aTelieM
npenomieHus N1=1,5. JlnuHa BomHbI cBeTa A=1,5 MKM.

Pemenue:
Hcronb3yst COOTHOLICHUE, HAWIEM:
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Takum 00pa3om, KpUTHYECKas TOJIIMHA BOJTHOBOIHOTO cjost i1t TE3 Monbl paBHaA 4,5 MKM.

5. Tembl 1a0opaTOpHBIX padoT

1. HCCJ’IGILOBBHI/IC MMOJIApHU3alTUOHHBIX CBOMCTB IMJIAHAPHOT'O ONITUYCCKOr'0 BOJIHOBOJa B Huobare JINTUA,
IMOJIY4YCHHOTO METOAOM HOHHOM UMILJIaHTalluu

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

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

6. Jx3aMeHAllMOHHBbIE BONPOCHI

1. Tlonspuzaumst 1IOCKMX BOJIH. JIMHeWHas, Kpyromas, OJJUIMITUYECKAs MOJIApU3AIIUSL.
Beipaxkenus [uist moJei INIOCKUX CBETOBBIX BOJIH € 33JIaHHOM NOJIApU3ALUEH.

2. llonapu3allMOHHBIE 3JEMEHTHI: IUICHOYHBIE MOJIIPOUIbI, KPUCTAUIMYECKUE MOJISPU3ATOPHI,
¢dazoBble MIACTUHKU. V3MeHEeHUE COCTOSIHUSI TMOJSPHU3AlMU IUIOCKOW CBETOBOW  BOJIHBI,
npouienanieit uepes GpazoByro MIACTHHKY.

3. OtpaxxeHue U MPEJOMIICHHE CBETa Ha TpaHuIle paszzena. ['opu3oHTabHAST M BEPTUKAJIbHAS
nossipuzanus. 3akod CHemnyca. Yron bprocrepa.

4. IlonHoe BHYTpEHHEE OTpaXEHHWE CBETAa Ha TPaHUIEC pa3jelia AUDICKTPUUECKHX CpEel.
CrpyKTypa 1051 CBETOBOM BOJIHBI IIPH IOJTHOM BHYTPEHHEM OTPAKEHUU.

5. BonokoHHbIE CBETOBOIBI: OHOMOJIOBBIE 1 MHOTOMOJOBBIC, CO CTYMEHYATHIM U TPAIUEHTHBIM
npodunsamMu nokaszatens npenomiieHus. [lonstue 4ucnoBoii anepTypsl cBeToBoja. Jucnepcus B
BOJIOKOHHBIX CBETOBOJIaX: MEKMOJOBAs, XpPOMAaTUUECKasl, OJISIPU3AIMOHHO-MOIOBAs TUCIIEPCHSL.
DOTOHHO-KPUCTAIUTMYECKHUE BOJIOKOHHBIE CBETOBOIbI. IH(pakpacHbIe CBETOBOIBI.

6. [manapuerit ontudyeckui BoHOBOA. TE u TM MO/b1, TUCTIEpCHOHHOE YpaBHEHHUE TIJIAHAPHOTO
BOJIHOBOJIa CO CTYNEHYATHIM POpUIIEM.

7. CkansgpHOe BOJHOBOE YpaBHEHHE ISl LHUJIWHIPHUYECKOTO IUAJIEKTPUUECKOTO BOJIHOBOJA.
Mobl BOJTOKOHHBIX CBETOBOJIOB.

8. BoisiokoHHO-omTHUECKHE OpArroBckue pemeTkd. COOTHOIICHHE JUIsl CBSI3U PE30HAHCHOM
JUTMHBI BOJHBI C TIPOCTPAHCTBEHHBIM NEpUOAOM. MeToIbl U cXeMbl (POPMUPOBAHUS BOJIOKOHHBIX
pelIeToK.

9. Monynaropbl ONTHYECKOTO HW3JIyuyeHUs: (Da30BBIA  DIEKTPOONTHUYECKHM  MOIYISTOD,
AIEKTPOONITUYECKUM MOTYISATOP UHTEHCUBHOCTH.

10. BonokoHHBIE J1a3epbl — OCHOBHAsl CXeMa, KOHCTPYKTHUBHBIE 3JIEMEHTHI, OCOOCHHOCTH CXEM
HaKa4yK{ MOIIIHBIX BOJIOKOHHBIX J1a3€POB.

11. Cytb 2pdexra xomOnHaIIMOHHOTO paccesHus (PamMaHOBCKOTO paccesiHUs) U BBIHYKICHHOTO
KOMOWHAIIMOHHOTO paccesiHus cBeTta. PamaHoBCckue maszepbl. TuIoBas cxema paMaHOBCKOTO
nasepa.

12. CtpykTypHas cxema mpeoOpa3oBaHus (HU3NYECKON BEIHMYUHBI B BOJIOKOHHO — ONTHYECKHUX
natuukax. Kimaccudukamus 1aT4uKoB MO THITY MOJTYJISIIUNA CBETOBOW BOJIHBI.

13. BOJOKOHHO-ONTHYECKHE AATYUKU C AMIUIATYAHOW MOMAYJSIUCH: MATIYMKU TEeMIIepaTyphl
30HJIOBOTO TUTIA M JaTYHUKA C ONITHUYECKUM MIPE0Opa3oBaTEIIeM.

14. BOJTOKOHHO-ONTHYECKHE JATINKH MEXAHUIECKUX BEIMYUH (YCKOPEHWUS, TaBJICHHUS ).

7. Metoauyeckne MaTepuaJibl

Jns oOecrniedeHus mpouecca OOyd4eHUs W pELIeHUs 3aJady OOy4eHHUs HCIOJIb3YHOTCA
METOJUYECKUE MaTepHUalbl, ONPEIEIAIOIINE IPOLEAYpPbl OLICHUBAHUSA 3HAHWUM, YMECHUMN, HABBIKOB
U (WIM) oOmbITa JeATEIbHOCTH, XapaKTepU3YIOLIMX JTanbl (OPMHUPOBAHUS KOMIIETCHIIMH
(cormacHo MVHKTV 12 pabodell mporpaMmel):
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12.1 OcHoBHas JUTEpaTYypa

1. B.M. IangapoB. BoJIOKOHHO-ONTHYECKUE YCTPONCTBA TEXHOJOTMYECKOTO HA3HAUYCHHUS. -
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.KopreeB. OnTHYECKHE CHCTEMBI CBSI3W M CBETOBOAHBIC NAaTUMKH (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. IlepeyeHb MeTOAMYECKUX YKAZAHUH M0 NPAKTHYECCKUM 3aAHATHAM H
JIabopaTOpHBIM padoTam

1. Kapnymun II. A., HHangapo B. M. HccnenoBanue BOJOKOHHO - ONTHYECKOIO AaTYUKa
MUKpOIIEpEMEIIEHN Ha OCHOBE IIOJMMEpPHOTO0 ONTHYECKOTO BOJIOKHA: [DJEKTpOHHBIA pecypc]:
Meromuueckne  ykazaHus K JaboparopHoit  pabore - 2011. 7 c¢. Pexmm gocryma:
http://edu.tusur.ru/training/publications/59

2. Tpenuxun I1. A., llangapos B. M. HccnenoBanne 3))eKTHBHOCTH BBOZA CBETA B BOJIOKOHHBIH
CBETOBOJI: [DJIEKTPOHHBIN pecypc]: Meroauyeckue ykasanus K jabopatopHoii padore - 2011. 7 c. Pexum
noctyna:_http://edu.tusur.ru/training/publications/120

3 . angapo B. M., Kpyrnos B. I'. UccnenoBanne monspu3alliOHHBIX CBOMCTB IIaHAPHOTO
OIITHYECCKOI0 BOJIHOBOJA B HI/IO63TC JIMTHA, TOJYYE€HHOIO METOAO0M MOHHOM UMILIaHTalluu:
[DmexTponHBIl pecypc]: Metoamueckue ykazaHus K nmaboparopHoit padorte - 2011. 7 c. Pexxum mocryma:
http://edu.tusur.ru/training/publications/62

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

Metoandeckne yKa3zaHHS IO CaMOCTOSITENbHOW paboTe CTYAEHTOB TpPHUBEICHBI B YUeOHO-
MeToIu4eckoM nocobuw [4], I'naesr 1, 2, Ctp. 4 - 28.
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