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3auer celbMOii ceMecTp
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CornacosaHa Ha noprtane Ne 15770



Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 6 oT« 9 » 2 2017 1

Jlucer corsracoBanui

Pabouas nporpamma coctapiieHa ¢ yuerom TpedoBanuii ®enepansHoro ['ocynapcTBeHHOTO
00pa3zoBaTenbHOIO CTaHIapTa BeIcHIero npodeccuonanpHoro oopazosanus (PI'OC BIIO) nmo
HarpasjeHuto moaroroBku 11.03.02 «MHPpOKOMMYHHUKAITMOHHBIE TEXHOJIOTHU U CUCTEMBI CBSI3HY,
yrBepxkaenHoro Ilpukazom Muno6puayku Poccun 06 maprta 2015 r. peructpalimoOHHBIN
Homep 174, paccMOTpeHa 1 yTBEpIK/JeHA Ha 3acelaHuu Kapeapbl « » 2016 r.,

MPOTOKOI Ne

Pazpabotunk _IIpodeccop xad. CBUuKP __IllTannapos B.M.
(momKHOCTB, Kadenpa) (moamnuce) (®.1.0.)
3aB. kadenpoit CBYuKP [Tapanrosuy C.H.
(moanuce) (®.1.0.)

Pabouas nporpamma cornacoBana ¢ ¢pakyJIbTeTOM, TPOGUIUPYIOIICH U BBITYCKAOLIEH

Kadeapamu.
Hexan PT®D [Tonosa K.IO.
(oammcp) (®.1.0.)
3aB. npodunupyomeit
kapenpoit _ CBYuKP Iapanrosuy C.H.
(Toamucp) (®.11.0.)
3aB. BBIMYCKAOIIEH
kapenpoit  CBYuKP [lapanrosuu C.H.
(Toamuch) (®.1.0.)
IKCIEePTHI:
TYCVYP, xad.TOP, nom. C.N.boromonos
TYCVYP, xad. CBUuKP [Ipodeccop A.E. Mangenb

CornacosaHa Ha noprtane Ne 15770



1. IEJIM Y1 3AJTAYY JUCHMUTLINHBI:

Lenbro mipernoiaBaHusl TUCIUILIMHBI SIBJISICTCS H3YYEHUE CTYJICHTAMH OCHOBHBIX TIPUHITUIIOB
MIOCTPOCHHSI BOJIOKOHHO - ONTHYECKUX YCTPOMCTB cOOpa, mepeaadd u 0OpaboTKU M3MEPUTEILHON
uHpopManuy; (HU3MYECKHMX OCHOB HM3MEPEHHS BO3MYILEHHH Pa3IMYHONH TPUPOABI C IOMOIIBIO
BOJIOKOHHO - ONTUYECKUX JIATYUKOB; BOIIPOCOB pacyeTa XapaKTePUCTUK TAKUX JTATYMKOB M ITyTEH
YAYYIICHHUS dTHX XapaKTEPUCTHUK.

B pesynbprare u3ydeHHs IUCIMILIUHBI y CTYACHTOB JOJDKHBI COPMHPOBATHCS 3HAHUS,
YMEHUSI U HaBBIKH, TO3BOJISIFOIINE MPOBOJUTH CAMOCTOSITEIILHBIA aHAIN3 SIBICHUH U 3(Q(PEKTOB B
00J1aCTH BOJIOKOHHOM ONTHKH, a Takxke 3(PGEeKTUBHO paboTaTh B 00JaCTH IPOCKTUPOBAHMS,
TEXHOJIOTUM W OKCIUTyaTalldd BOJIOKOHHO-ONTHYECKUX 3JIEMEHTOB, YCTPOWCTB W MPHOOPOB.
CTyIneHThl IOJDKHBI TOJYYHUTh 3HAHUS, UMEIOIIME HE TOJBKO CaMOCTOSITEJIbHOE 3HAYCHHUE, HO U
00eCTIeYrBAOIINE TOATOTOBKY JJISl YCBOCHUS IMOCIICAYIOIINX TUCIIUILTIH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII:

JucrurirHa 1o Beibopy BapuatusHoit yactu (b1.B.J[B.8.1)

3. TPEBOBAHUA K PE3YJBbTATAM OCBOEHUSA IUCHUIIJIMHBI:

[Tponiecc n3ydeHus: AMCUUIUIMHBI HAIPABJICH Ha (JOpPMUPOBAHHE CIETYIONIMX KOMITETCHIIHNA:

— YMEHHE [POBOJUTH pacyeTbl IO IIPOEKTYy CETEH, COOPYKEHMH U  CPEICTB
MH(POKOMMYHUKAIIMI B COOTBETCTBUU C TEXHHYECKHM 3a/laHUEM C HCIIOJIb30BAaHHEM Kak
CTaHAAPTHBIX METOAOB, IIPUEMOB M CPEIACTB ABTOMATU3alMM IPOCKTUPOBAHMS, TaK U
CaMOCTOSTEIILHO co31aBaeMbIX opurnHanbHbIX (ITK-9);

— CHOCOOHOCTh MPHUMEHSTh COBPEMEHHBIE TEOPETUYECKHE W IKCHEPUMEHTAIBHBIE METOJIBI
HCCIEAOBAHUS C LEJIBI0 CO3[aHUsS HOBBIX IEPCHEKTUBHBIX CPEIACTB JJIEKTPOCBS3H U
unpopmatuku (ITK-17).

B pe3ynbTaTe n3ydeHus JUCHUIUIMHBI CTYJIEHT J0JIKEH
3HATh:
- OCHOBHBIE 3aKOHBI W COOTHOLIEHHS BOJHOBOW ONTHKM U ONTUKM HAIpPAaBISAIOLIUX
nuanektpudeckux cTpykryp (ITK-17);
- OCHOBBI (PU3UKH B3aUMOJIEHCTBHUS CBETA CO CPEJIOW U OCHOBBI HEJTMHEHHON ONTUKYU B MPUIOKEHUN
K ONTHYECKUM Harpasstonmm crpykrypam (ITK-17);
- YCTpOMCTBO, MpPHUHIMMBI pPabOThl M XapaKTEPUCTUKU BOJOKOHHO-ONTHUYECKUX JIaTUYMKOB
paznuuHbIX puszndeckux Bosneiicteuit (I1K-9, [TK-17);
- YCTpOMNCTBO, NPUHUUIBI PabOTbl U XapaKTEPUCTHUKU COBPEMEHHBIX BOJOKOHHO-ONTHYECKUX
nazepos (ITK-9, TIK-17);

yMeTb:

- 00BsACHATH (¢u3udeckue d(DPEKTH, JeKalmure B OCHOBE padOThl BOJOKOHHO-ONTHYECKHX
KOMITOHEHTOB 1 Tipudopos (ITK-17);

- IPUMEHSATH Ha MPAKTHUKE U3BECTHBIE METO bl MCCIIEJOBAHUS BOJJOKOHHO-ONITUYECKUX JIEMEHTOB U
yerpoiicts (ITK-17);

- BBINOJIHATH PAcyeThbl, CBSA3aHHBIE C ONpEAENIEHUEM MapaMeTPOB U XapaKTEPUCTUK BOJOKOHHO-
OINTHYECKMX KOMIOHEHTOB U ycTpoiicTs (ITK-17);

- TPOBOJAUTH KOMIBIOTEPHOE MOJIECIHPOBAHUE U TMPOCKTUPOBAHUE BOJOKOHHO-OMTHYECKUX
KOMIIOHEHTOB M YCTPOMCTB, a TakK€ HMETh IMpPEACTaBIEHHE O METoJaX KOMIIbIOTEPHON
ontumu3zaiuu takux ycrpoicrs (ITK-9);
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- TI0JIB30BATHCS CIIPABOYHBIMH JIaHHBIMHU IO BOJIOKOHHO-ONITHYECKHMM KOMIIOHEHTaM W MpHOopam
OpU TPOCKTUPOBAHUM WH(POKOMMYHHKAIIMOHHBIX CHCTEM W CETEH CBSI3U, COIMOCTaBIISSA
0COOEHHOCTH XapaKTEPUCTUK TAKKMX KOMIIOHEHTOB | mipubopos (ITK-9);

BJIA/I€Th:

- HaBBIKAMHM YTEHHUS U H300paKEHHUS CXEM BOJIOKOHHO-ONTHYECKHX CHCTEM U CeTel Ha OCHOBE
COBPEMEHHOM 3JIEMEHTHO# 6a3bl BosiokoHHOM onTuku (ITK-9);

- HaBbIKAMHM pacueTa, IPOEKTUPOBAHHUS U KOMIIBIOTEPHOTO MOJEIUPOBAHUS BOJOKOHHO-
ONTHYECKHX 37IeMeHTOB U ycTpoiicTs (T1K-9);

- HaBBbIKAMU MPAKTHUYECKOH paboThl C BOJIOKOHHO-ONTHYECKHMMH JJIEMEHTaMH, a TakKke C
71a00paTOPHBIMU MaKeTaMU Pa3IMYHBIX BOJOKOHHO-ONTHUYECKHX MPUOOPOB U € KOHTPOJBHO-
u3MepuTeNnbHo amnaparypoit (ITK-9, TTK-17).

4. OFbEM JUCHUILIVHBI U BUJIbl YYEBHOM PABOThHI

OO01mas TpyI0eMKOCTh TUCITUTUTHHBI COCTABIISICT 3 3aYCTHBIX SUHUIIBL.

Bun yaeGHo# paboTh Bcero Cemectpsl

9acoB 5 Z

AyauTOpHBIE 3aHATHSA (BCEro) 16 10 6

B Tom uuce:
Jlexiun 8 8 -
JlaGopaTtopusie padoTs (JIP) 4 - 4
[TpakTHyeckue 3aHITHS 4 2 2
CamocrosiTesibHasi paboTa (Bcero), B TOM 4HcJe: 88 62 26
W3yuenune marepuana JeKuui 32 22 10
[ToaroToBka Kk KOHTPOJIBHBIM paboTaM 32 20 12
CaMocToATEIbHOE N3YUYEHUE OTIACIbHBIX TEM 24 20 4
[ToaroToBka K 5K3aMeHy M caya SK3aMeHa 4 - 4
Bun npomMexxyTouHOM aTTecTanuy (3a4eT, SK3aMeH) 3auer

OO01mas Tpy10eMKOCTh 108 72 36
3auyeTHble eAMHULBI TPYIOEMKOCTH 3 2 1
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5. COAEP) KAHUE JUCHUITTIMHBI

5.1. Pa3nesbl AMCUMILIMHBI M BUALI 3AHATHI

Ne HaunmenoBanue pazuena Jlex,. Jla6. | IIpakt. | CPC | Bce- | Popmupy-
JMCIUILIHHEI 3aH. 3aH. ro | €Mpl€ KoM~
/11 neTeHnun
qac. (TIIK)
(6e3
9K3.)
1 | Beenenune. Knaccudukarus
TK-9, TTK-
BOJIOKOHHO - OTITHYECKUX 1 - 1 12 14 17
HpI/I60pOB U CUCTEM
2 | OnTnyeckre KOMIIOHEHTEI 1 i 1 12 14 IIK-9, ITK-
BOJIOKOHHO-OIITHYCCKUX AAaTYNKOB 17
3 BonokoHHo-onITHYECKHE JaTYUKHU 2 1 20 23 IIK-9, I1K-
C BOJIOKHOM — JIMHHEH TIepeIadun 17
BonokoHHO-onITHYECKHE JaTYUKHU
4 TK-9, [K-
C BOJIOKHOM - YyBCTBUTEIbHBIM 2 4 1 20 27 17
JJIEMCHTOM
5 | Bomokonno - ontudeckue 1 14 15 IIK-9, ITK-
THPOCKOIIBI 17
6 | BonokoHHbIe Ja3epbl _ ) 10 11 [K-9, K-
17
Wroro: 8 4 4 88 | 104
5.2. Conep:xkanue pa3aesioB JUCHHIIMHBI
Ne HaumenoBanue Cojaep:xanue pasjeia Tpynoem | @opmupyembie
n/m | pasena KOCTh KOMIETEeHIHH
JMCUMILIHHBI (uac.) (I1IK)
1 Bgenenne. Kimacc- | Llens u conepxanue Kypea, €ro CB3b ¢ IpyruMu 1 IK-9, ITK-17
CH(bHKaHHﬂ BOJIO- JUCHUIITIMHAMHW, OCHOBHAs U JOIIOJTHUTCIIbHAs
nureparypa. Kiaccuduxkanus BOJIOKOHHO-
KOHHO — OITAYEC-
ontudeckux cucreM. Kiaccugukaiiys BOJIOKOHHO-
KHX IIPHOOPOB U ONTHYECKHX JATUYMKOB 110 (P)YHKIHOHATBHOMY
CHUCTEM. HAa3HAYCHHUIO BOJIOKOHHO-ONTHYECKOTO TPaKTa U
METOAaM MOAYJIAIUU ONTHYCCKOTO U3JTYyYCHUA.
Kpatkas ucropus Bompoca.
2 OnTuueckue Bonokonnsie cBeroBoasl (BC): BC ¢ nBoiHBIM 1 IK-9, ITK-17
KOMIIOHEHTEL Jy4enpeNoMIEHHEM; HEKBApILIEBbIE BC,
0COOEHHOCTH (PU3MYECKUX CBOHCTB M XapaKTEPHCTHK
BOJIOKOHHO-
BC i1 BOJIOKOHHO-ONITHYECKUX TATYHKOB.
OIITUIECKUX JlenuTeny CBETOBBIX My4KOB, CYMMATOPbI,
JaT4YUKOB. HamnpaBJICHHBIC OTBETBUTEIIH, ITOJIIPU3ATOPHI,
OIITHYCCKHUEC BCHTUIIH, (baSOBBIe IIJTACTUHKU.
WuTerpansHo-onTHYECKHE HHTEPGHEPOMETPEI,
MOOYJIATOPbI MHTCHCUBHOCTH CBETA U (baSOBBIe
MOOYJIATOPBI, 3JIEMCHTHI IJIsA CABUT'A YaCTOTHI CBETA.
3 BomokonHo- JlaTunKy aMIUTUTYIHOTO THIA JUTST U3MEPEHHS 2 IK-9, ITK-17
OIITHYECKHE TEMIIEPATYPbI, MEXAaHNYECCKUX BeJ’II/I‘-H/IHj1
KOHICHTPALlMU XUMHWYCCKHUX BCIICCTB. laTUYUKH
JIATYUKU C HerIpatt n
TMOJIAPU3aTUOHHOI'O THUIIA I U3MEPCHUA
BOJIOKHOM — MarHUTHOTO TI0JIsl, HANPSYKEHHOCTH 3JIEKTPUIECKOTO
JIMHUEH nepeaadyun TI0JIs1, IaBJICHUA U yCKOpeHHs. JlaTunku Ha OCHOBE
CIIBHTA YaCTOTHI CBETA JJIsI H3MEPEHHUSI CKOPOCTH
TBEPIIBIX TEIl, CKOPOCTH CHIMTYYHX HITH JKHIKHX
BemecTB. CXeMBI TOCTPOCHHS, OCHOBHBIC
XapaKTEPUCTUKH, (PYHKITUHU peoOpa3oBaHusl,
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00J1acTH MPUMEHEHNS TaTINKOB C BOJIOKHOM -
JIMHUEHW TIepeaayn.

Bomokonno-
OIITHYECKHE
JaTUYNKH C
BOJIOKHOM -
YYBCTBUTEIHHBIM
9JIEMEHTOM

JlaT4nky ¢ UCHONB30BaHUEM MOAYIISIIUY HOTEPh IS
WU3MEPEHNUS] MUKPOTIEPEMEIICHUH, TAaTINKN Ha
ocHOBe 3((eKTOB JIOMHHECIICHIINH. BookoHHO-
ONTHYECKUE OPATTOBCKHE PEUIETKH U JATYNKH HA X
ocHoBe. JlaT4nKy Ha OCHOBE MHTEP(EPEHIINH CBETA.
Wntepdepomerpudeckue cxemsl Maxa - Llennepa,
Maiixenscona, ®abpu — [Tepo. CxembI HOCTpOCHUS,
OCHOBHBIE XapPAKTEPUCTUKH, (YHKIIUH
npeoOpa3oBaHus U O0JIACTH IPUMEHEHUS JATIYNKOB C
BOJIOKHOM B Ka4€CTBE UyBCTBHTEIHHOT'O HJIEMEHTA.

IK-9, IIK-17

Bonoxonso -
OIITUYECKUE
TUPOCKOTIBI

O¢ddexr Canpsika, OCHOBHBIE CXEMBI JA3€pHBIX WU
BOJIOKOHHO — ONTHYECKHX TI'MPOCKOIIOB, OCHOBHBIC
XapaKTepPUCTUKA U METOZBI HX YIy4YIUESHHUs, METOIBI
HOBBIICHHUS YYBCTBUTEIBHOCTH U CHIDKCHHS IIYMOB.
[lpuMepsl  peanu3amil  BOJOKOHHO-ONTHYECKHX
THPOCKOIIOB, OCHOBHBIC 0COOCHHOCTH "
XapaKTePUCTUKH PeabHbIX NPHOOPOB.

IK-9, IIK-17

Bosoxonnbie
J1a3epsl

Hcropus pa3BUTHA BOJTOKOHHO-ONTHYECKHX JIA3€POB.
OcobeHHOCTH KOHCTPYKITHH " OCHOBHBIE
XapaKTEePUCTUKH COBPEMEHHBIX BOJIOKOHHBIX
Ja3epoB cpeqHel u Oonpmioit mMomrHOCTH. [TpHHIIT
paboThl, OCOOCHHOCTH KOHCTPYKIHH, OCHOBHBIE
XapaKTEePUCTUKH BOJIOKOHHBIX PaMaHOBCKHUX
J1a3epoB.

IK-9, I1K-17

5.3

Pazgennl AUCHMIIMHBI M MEKIUCHUIVIMHAPHBIC CBHA3H

of0ecnmeYnBaOIIMMH

(mpeabiAymuMu) U odecrneunBaeMbIMH (IOCTEAYIOIMMH) U CHUIITHHAMEA

Ne HanMmenoBanue o0ecrieqnBarommx Ne Ne pa3nenoB naHHOW AUCLUIUIMHBI U3
/i (TIpenpITynyX) U 00eCIeInBACMBIX Tab1.5.1, ISt KOTOPBIX HEOOXOJMMO H3YICHUE
(TIocIeAyrommx) TUCIHTUTAH obecrieunBarONINX (MPEIBIAYIINX) H
obecrnieunBaeMbIX (ITOCIIETYIONIHX) TUCIUTUTIHH
1 ] 2] 3 | 4 | 5 | 6
IpenmecTBYONIIHE AUCIUTLIMHBI
1 MareMaTtudeckuii aHaau3 + + + + +
2 dusnka + + + + + +
3 Wudopmaruka - + + + + +
4 OJeKTPOMarHUTHbIC MOJISl ¥ BOJTHBI - - + + + +
5 ®Du3uyecKkre OCHOBBI ONTOIEKTPOHUKU - - + + - -
6 OcHOBBI (PU3NUUECKOIT ONTHKH - + + + + +
7 OCHOBBI BOJJOKOHHOM ONTHKHU + + + + + +
Mocaenyomme IMCUUNITHHBI
1 Onrrueckue mudpoBbie - + - + + +
TEJIEKOMMYHHUKAIIMOHHBIC CHCTEMBI
2 MybTUIIIEKCOPHOE U YCUIIUTEIBHOE - + + + + +
000pyI0BaHHE MHOTOBOJIHOBBIX
ONTHYECKUX CUCTEM CBSI3U
3 Mertponorus B ONTHYECKUX - + + + + +
TEJIEKOMMYHHKAIIMOHHBIX CHCTEMaX

5.4. CooTBeTCTBHE KOMIIETEHIUI, GopMHUPYeMBbIX NPH U3YyYeHUH TUCHHUIJIMHbI, 1 BU/I0B

3aHATHI
Tlepeuenn Buer 3anstuit DopMbI KOHTPOJIS 110 BCEM BHIAM 3aHATUN
KOMIIETCHIHH Jla6 | TIp. | KP/KII | CPC
IK-9 + + + - + Brictynnenue Ha cemuHapax. Ompoc Ha
71a00paTOPHBIX paboTax. 3aueT
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TIK-17 +

Bricrynnenue Ha cemunapax. Onpoc Ha
71a00paTOpHBIX paboTax. 3aueT

JI — nexuwms, JIab — maGoparopusie padoTsl, [Ip — mpaktudeckue 3anstusi, KP/KII — kypcoBas
pabota/mpoekt, CPC — camocTosiTennbHas paboTa CTyIeHTa

6. UaTepakTUBHBIE MeTOABI U GOPMBbI OPraHU3aAUNM 00yUeHM I

MeTtoabl IIpakTnyeckue JlaGopaTopHbI Jleknuu Bcero
3aHATHS € 3aHATHHA
PaGora B rpynnax 2 2 - 4
Hroro 2 2 - 4
7. JABOPATOPHBIN NIPAKTUKYM
Ne pa3nena HaumenoBanue nabopaTtopHbIX padoT Tpyno- IIK
JCIUTUINHEI €MKOCTb
(dac.)
2 HccnenoBanue  BOJIOKOHHO  —  ONTHUYECKOTO  JaTydKa 4 TIK-9, TIK-17
MHKpOIIEpEeMEIIEHHH Ha OCHOBE MHOJMMEPHOTO ONTHYECKOTO
BOJIOKHA
8. MPAKTUYECKHUE 3AHATHUS
Ne| Pa3zpmen qUCHUIIIMHEI U3 TemaTuka NpakTUYECKUX 3aHATUN Tpyno- Komnerenmuu
Tabn. 5.1 €MKOCTh IK
(dac.)
1 2 MeToauky pacdera XapaKTepHUCTHK 1 MK-9, ITK-17
JIMCKPETHBIX ONITHYECKUX DIIEMEHTOB
BOJIOKOHHO-ONITHYECKHX YCTPOHCTB!
HOJISIPU3aTOPOB, (ha30BbIX MIACTHHOK,
OIITHYECKUX M30JISITOPOB
2 3 Pacuer 0CHOBHBIX TapaMeTpoB 2 MK-9, I1K-17
BOJIOKOHHBIX CBETOBO/IOB, TApPaMETPOB
YYBCTBUTENBHBIX 3JIEMEHTOB
HOJISIPU3aIMOHHO-BPAIIATEILHOTO THIIA,
XapaKTEePUCTUK JATYUKOB.
3 4 Pacuer xapakTepHUCTHK BOJIOKOHHBIX 1 [K-9, I1K-17
OpAITOBCKUX U JAJIMHHOIIEPHUOJHBIX
peLIeTOK, BCTPOSHHBIX HHTEP(HEPOMETPOB
Ddabpu-Ilepo.
9. CAMOCTOATEJIBHASA PABOTA
Ne | Paspenst Tematnka camocTosITETbHON pabOTHI Tpyno- Komne- KonTtpons
1/ | AMCUUIIMHBI U3 (Oemanuzayus) €MKOCTh | TEHIMH BBITTOJTHEHHS
n | Tabn. 5.1 (uac.) K paboTsl
1. 1 H3yueHne TeopeTuuecKOro MaTepuana. 2 [K-9, 3auer.
MK-17
2. 2 H3yueHne TeopeTUUECKOro MaTepuana. 8 MK-9, Ortuer no
[Moaroroska k maboparopHoii padore. MK-17 JTabopaTopHOU
pabote. 3ayer.
3. 3 H3yueHne TeOpeTUUECKOro MaTepuana. 8 MK-9, 3auer.
MK-17
4. 4 H3yueHne TeOpeTUUECKOro MaTepuana. 8 MK-9, IIpoepxka
[MoaroroBka K KOHTPOJIBEHOM paboTe 1o MK-17 KOHTPOJbHBIX
teme «Pacyer napameTpoB 3JIEMEHTOB pabor. 3ayer.
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BOJIOKOHHO-ONTHYECKOTO IaTINKa
TEMIIEpaTypbl HA OCHOBE BOJIOKOHHOM
BparroBckoil pemeTkmny.

5 5 W3yueHne TeopeTHIecKOro MaTepHana. 4 [K-9, 3ayer.
IK-17
6 6 W3yueHne TeOpeTHIEeCKOro MaTepHaa. 2 [K-9, 3ayer.

I1K-17

10. HIPUMEPHAS TEMATUKA KYPCOBBIX TIPOEKTOB (PABOT)
KypcoBbie mpoekTs (paboTsl) yueOHBIM IUIAHOM HE MPETYCMOTPEHBI

11. BAJUIbHO-PEUTUHI' OBASI CUCTEMA

METOJUKA TEKYHIEI'O KOHTPOJIAA OCBOEHHUA JUCIHUIIJINHBI

OcymectBisiercss B cooTBeTcTBuu ¢ IloJioskeHHMeM o© TMOpsiAKEe WCHOJIb30BaAHUSA
PEeTHHIOBON CHCTEMBI /IJIsl OLIeHKH YCIeBAeMOCTH CTYAeHTOB (mpuka3 pektopa 25.02.2010 Ne
1902) u ocHoBaHa Ha OalbHO- PEHTUHTOBON CHUCTEME OLIEHKH YCIEBAEMOCTHU , NEHCTBYIOIIECH C
2009 r., koTopas BKJIIOYAET TEKYIIMii KOHTPOJb BBIIOJHEHUS AJIEMEHTOB 00beMa TUCIUTUIIMHbI
0 3JIeMEHTaM KOHTPOJISI C TTOJIBEICHUEM TEKYIIIero peiTuHra (pasuen 6).

IIpaBuia ¢popmMupoBanus NATHOAIBHBIX OLEHOK 32 KOKIYI0 KOHTPOIbHYIO Touky (KT1,
KT2) ocymectBusieTcs myTeM OKpYTJIEHUSI BETHUMHBI, pacCYUTaHHOU 10 popmye:

KTX| B (Cymma _6amnos, _nabpannas _k _ KTx)*5

x=1,2 -

Tpebyemas _cymma _6amios _no _OAumbHOl _ packiaoke

[Toce okoHuaHUsI ceMecTpa CTyAeHT, HabpaBuuii MeHee S0 0amioB, CYMTAETCS
HEYCIIEBAIOIINM, HE MOTyYHBIIUM 3a4eT. CTy/AeHT, BLINOJTHUBIIMNII BCe 3aNJIAHUPOBAHHBIE
JaboparopHbie padoThbl, U T.J. U HaOpaBiuit cymMmmy 50 u 60see 6amioB, MOTyYaeT 3a4eT
«aBTOMATOM.

HToroBplii KOHTPOJIb OCBOEHHSl UCIUIUIMHBI OCYHIECTBISIETCS Ha OJK3aMEHE I10
TPAAUITMOHHON MATHOAUTbHOMN miKasie. O0s3aTeNbHBIM YCIOBHEM TIEPE]T CIauei IK3aMeHa SIBIISIETCS
BBINTOJIHEHUE CTYIEHTOM HEOOXOAMMBIX IO pabodeld mporpamme sl JUCIUTUTMHBI BUIOB 3aHSATHI:
BBITIOJIHEHHE U 3aIIUTa PE3yIbTaTOB JIJA0OPATOPHBIX padoT.

DK3aMEHAIMOHHBIA OWJIET CONEPXKUT JBa BOMpoca. MakcuMmalibHas OIEHKa 3a KaXKIbId
BoNpoc cocTamisier 15 GamnoB. MakcumanbHasi SK3aMEeHallMOHHAas OlleHKa cocTasisieT 30 Gaios.
OK3aMeHaIMOHHas cocTaBisitomias MeHee 10 OamioB — He chada sK3aMeHa, TpeOyeT MOBTOPHOM
nepe31auu B yCTAaHOBIICHHOM TTOPSIJIKE.

DopMHpPOBaHHE HUTOIOBOM CYMMbI 0aJIOB OCYIIECTBIIIETCS  IIyTEM CYMMHPOBAHMS
cemecTpoBoi (0 70 6amIoB) M 3K3aMeHAIMOHHOM cocTaBisromux (10 30 6amios).

Tadoimua 11.1 Pacnpenesienue 0a/J10B B Te4eHHE ceMecTpa

MaxkcuManbHBIN o .
MakcuMainbHBIN MakcuMaiabHBIN
. 6amt Ha 1-yio B
OjeMeHTHl y4eOHOH 0asu1 3a mepuoa 0aJu1 3a mepuoa Cero 3a
KOHTPOJIBHYIO
JIESATEIbHOCTH mexay 1KT u mexay 2KT unHa | cemectp
TOYKY C HaJasa
2KT KOHEL| CEMECTpa
ceMecTpa
TTocentenue 3augaTuit 3 3 4 10
TecToBBIC KOHTPOJIBHBIE PAOOTHI 8 8 8 24
Ha MPAKTUICCKUX 3aHATHUSIX
BrimoHeHue u 3ammTa pe3yiib- 12 12 o4
TaTOB JTA0OPATOPHBIX pabOT
KoMIIOHEHT CBOEBPEMEHHOCTH 4 4 4 12
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HTOro MakcuMyM 3a nepmoi;: 15 27 28 70
Crava sk3aMeHa (MakCUMyM) 30
HapacTaomum HTorom 15 42 70 100
Tadauua 11.2 Ilepecyer 62/U10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
bajibl Ha 1aTy KOHTPOJIbHOM TOYKH Onenka

2 90 % ot makcuMasIbHOM cyMMBbl 6ayutoB Ha paty KT 5

Ot 70% mo 89% ot makcuManbHOM cymmbl OamioB Ha gaty KT 4

Ot 60% no 69% ot MakcuManbHOM cymMbl OamoB Ha gaty KT 3

< 60 % oT MakCcUMaJIbHOM cyMMBI 6auioB Ha naty KT 2

Ta6auna 11.3 Ilepecuer cymMmMbl 62/JI0B B TPAAMIMOHHYIO H MEKIYHAPOAHYI0 OLIEHKY

Hrorosas Ccymma 63.11.11013, YYUTBIBAET YCIICHIHO

Onenka (I'OC .
u ( ) CAAHHBIN YK3aMeH

Ouenka (ECTS)

5 (oT4HO) (3aYTEHO) 90 -100 A (oTIH4IHO)
85 -89 B (o4eHb x0po1Io)
4 (xopomo) 75-84 C (xopomo)
(3a4TeHO) 20-74
3 (YHOOBJIETBOPUTEIHHO) 65 — 69 D (ynonetsopuressio)
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)

2 (HEYIOBICTBOPHUTEIEHO),

Huske 60 6a10B
(He 3a4TeHO)

F (HeynoBIeTBOPUTENHHO)
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12. VYEBHO-METOINYECKOE 1 ”TH®OPMAIIMOHHOE OBECITEYEHUE
JTACHATLTAHDIL:

12.1. OcHoBHas JuTEpaTypa

1. B.M. IllannapoB. BoOKOHHO-ONTHYECKUE YCTPOMCTBA TEXHOJIOIMYECKOI'O HA3HAYEHMsS. —
Tomck: ToMmck. Toc. YH-T CHCTEM YIIp. U PaJUO3IEKTPOHHUKH, [DIIEKTPOHHBIH pecypc]: yueOHoe
nocobue — Tomck: TYCYP, 2013. — 190 C. Pexum J0CTyHa
http://edu.tusur.ru/training/publications/3709

12.2. JlutepaTtypa 10N0JHUTEIbHAS

1. B.M.bycypun, FO.P.HocoB. BookoHHO - ONTHYECKUE TATYUKU: (PU3NIECKHE OCHOBBI, BOIIPOCHI
pacueTa u mpuMeHeHus. - M.: Dueproaromusaat, 1990 r. (3)

2. UraaroB A.H. OnTo3nekTpoHrKa U HaHOPOTOHHKA [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue. —
CII6.: Jlanb, 2011.- 528 c. Pexxum goctyma http://e.lanbook.com/view/book/690

12.3. IlepeyeHb METOANYECKUX YKA3AHUI N0 MPAKTHYECKUM 3aHATHAM H JIa00PaATOPHBIM
paboram

1. Kapnymun II. A., langapoB B. M. HccienoBanue BOJIOKOHHO — ONTHYECKOIO JAaTYMKa
MHUKpOIIEpEMEIIEHNN Ha OCHOBE IOJMMEPHOIO ONTHYECKOI'O BOJIOKHA: [DJIEKTPOHHBIM pecypc]:
Meronuyeckue ykazaHus K JaboparopHod pabore — 2011. 7 c¢. Pexum gocryma:
http://edu.tusur.ru/training/publications/59

2. [langapo B.M. BoJOKOHHO-ONTHYECKUE YCTPOMCTBA W MPHOOPHI: [DNEKTPOHHBIA pecypc]:
Y4eOHo-MeToAMUeCKOe MOcoOre MO MPAKTUYECKUM 3aHATUSAM U CaMOCTOSITENIbHOM paboTe Juis
OaxanaBpoB HampasyieHus 210700.62 "UHdpokoMMyHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3H"
(mpodmip - "OnTtHueckue CUCTEMbI U CeTH CBs3M. - Tomck: ToMCK. roc. yH-T CUCTEM YIp. U
pannosnekTponuku, 2013. — 60 c. Pexxum goctyna: http://edu.tusur.ru/training/publications/3712

13. MaTepuajibHO-TeXHHYECKOE 0O0ecneuyeHue TUCIHIIINHBI

13.1 O0mue TpedGoBaHus

1. KommbloTepHBIH Ki1acc, 00OpyJAOBaHHBIA KoMIbloTepamu kiacca Pentium Il u Bbie,
BKJIFOYCHHBIN B ceTh Internet.

13.2 MaTepHaJ’leO-TeXHI/I‘IeCKOC o0ecrneuyenue AUCHHUIIIMHBI AJIdA JINI C
OrpaHU4Y¢HHBIMH BO3MOKHOCTAMMU 310POBbA

2. OcBoenme nucruiuivHbl JuamMu ¢ OB3 ocyIecTBISIETCS ¢ HCIIOJIB30BAHHEM CPEJICTB
00y4eHwHs OOIIETO U CIEIUaTbHOTO Ha3HAUCHUS.

3. [Ipu oOydeHWH CTYACHTOB C HApYIICHHSIMH CIlyXa MPEeIyCMOTPEHO HCIOIh30BaHUE
3BYKOYCHJIMBAIOIIEH amnmapaTypbl, MYJIbTUMEIUNHBIX CPEICTB W JAPYIMX TEXHUUYECKHUX CPENICTB
npuemMa-tiepenayn yaeOHor wHGOpMaIi B JOCTYIMHBIX (opMax s CTYJEHTOB C HapyIIEHUSIMH
clyxa, MOOWJIBHOM CHCTEMBl OOy4YeHUs JJIS CTYJEHTOB C WHBAJIUIHOCTHIO, TOPTATUBHOM
WHIYKIIMOHHOW CHCTEeMbl. YueOHas ayJuTOpHsi, B KOTOPOW OOYYarOTCSl CTYACHTHI C HapyIIEHHUEM
ciyxa, o0OpyJoBaHa KOMITBIOTEPHOM TEXHHUKOH, ayIMOTEXHUKOW, BHICOTEXHUKOU, AIEKTPOHHOU
JIOCKOM, MYJIbTUMEAUHHON CUCTEMOM.

4. Tlpu 0oOy4eHHH CTYJAEHTOB C HAPYIICHHSIMHU 3pPEHUS MPETyCMOTPEHO HCIIOIh30BAHHE B
JICKIMOHHBIX U Y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU MPOCMOTPA YAAIEHHBIX 00BEKTOB (Harpumep,
TEeKCTa Ha JOCKE WM Ccllaiifla Ha SKpaHe) MPU TMOMOIIM BHJICOYBEIMUYUTENEH IJs YAaJEHHOTO
IIPOCMOTpA.
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[Tpu 0O6ydeHnr CTYACHTOB C HAPYLUICHUSIMHU OMTOPHO-IBUTaTEILHOTO anmnapaTa UCIoIb3yI0TCs
albTepHATUBHBIC YCTPONUCTBA BBO/IA MH(OPMALIUU U APYrUe TEXHUUECKHE CPEeICTBA ITpUeMa-
nepenaun yueoHon nHbopMauu B JOCTYIMHBIX (JopMax ISl CTYIEHTOB C HapYIICHUSIMH OIIOPHO-
JIBUTATEIILHOTO arapara, MOOUJIbHONU CUCTEMBI O0yUEHUS IS JIIO/IeH ¢ MHBAIUAHOCTHIO.

14. MeToauyeckue peKOMEHIAIUM M0 OPTaHU3ANMU U3YUYEHUST TUCIHIINHBI

O06beM yacoB, MPEAYCMOTPEHHBIX Y4EOHBIM TUIAHOM ISl U3yYEeHUs] JUCHUIUINHBL, TIO3BOJISET
OCBETUTHh TOJIKO KIIIOUEBBIE MOMEHTHI M PACKPBITh 0a30Bble MOHATHS TNPH YTCHUU JICKIIHM.
[TosTOMy mpH peanu3aludy MpOrpaMMbl CTYAEHTHl JOJDKHBI JIOCTaTOYHO MHOTO paboTarh
CaMOCTOATENIBHO KaK IpU IIOBTOPEHUM JIEKIIMOHHOIO Marepuana, TaKk M IpU IOAIOTOBKE K
71a00paTOPHBIM 3aHATHSM U BBIIIOJHEHUN CAMOCTOSTENbHON padoThl. s obecneuenus 3¢dexTus-
HOT'O YCBOGHHS CTYACHTaMH MaTEPHUaIOB TUCIMILIMHBI HEOOXOAMMO Ha MEPBOM 3aHATHH CHAOAUTH
UX IIEpPEYHEM BOIPOCOB, KOTOPBIE IIOJUIEKAT U3YYEHHUIO, CIIMCKOM OCHOBHOW M JOIOJIHUTEIbHOU
JUTEPATYPHI JIsI CAMOCTOSITEILHON pabOThl, TEMATUKON 3aJaHU 111 CAMOCTOSITEIIBHOU PaOOTHI.

Jns Tekymero KOHTPOJS YCIEBAEMOCTH M IPOMEKYTOYHOM aTTECTalMd HCIIOJIb3YETCS
TECTOBBII KOHTPOJIb 3HAHUH.

JIeKIMOHHBIE 3aHATHUS JKEIATEeJIbHO NMPOBOASTCS C NMPUMEHEHUEM IIPE3CHTAIUui, a TaK ke
JICKIMOHHBIX JIEMOHCTpAIMil. DTO CYIIECTBEHHO YIy4lllaeT AMHAMUKY JIEKIMH U CIOCOOCTBYET
JydIlIeMy yCBOEHHUIO Marepuana. Ha nmekuusx HeoOxoauMo oOpaiiaTh BHUMaHHWE HA OCOOCHHOCTH
NPUMEHEHUS paccMaTpPUBAaeMOro MaTepuana B MOCIHEAYIOIIMX Kypcax, a Takxke B Oymyieit
npodecCuOHaNBHOM 1A TEIbHOCTH.
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MHWHHUCTEPCTBO OFPA30BAHMS 1 HAYKH POCCUICKOM ®EJIEPAIIANA
denepanbHOE TOCYIapPCTBEHHOE OI0PKETHOE 00pa30BaTEIIbHOE YUPEXKICHUE
BBICILIEr0 00pa30BaHUs

«TOMCKHMI T'OCYJAPCTBEHHBII YHUBEPCUTET CUCTEM
YHPABJIEHUSA U PAITUOIJIEKTPOHUKMN» (TYCYP)

YTBEPXKIAIO
IIpopekTop no y4edHoii padore

IL.E. Tposin
« » 2017 r.

®OH/]I OIEHOYHBIX CPEJCTB IO YYEBHOM JUCHMUILINHE

B0J/10KOHHO-ONITHYECKHE YCTPOMCTBA TEXHOJOIMYECKOIr0 HA3HAYEHHUS

YpoBeHnb ocHOBHOI1 00pa3oBaTte/ibHOU nporpamMmmbl; BAKAJIABPUAT

Hanpaenenne(s1) moaroroBku (cnenuaibHocThb): 11.03.02 <MHOPOKOMMYHUKAINIMOHHBIE
TEXHOJIOI'MA U CUCTEMBI CBSI3N»

Hpoduns(u): ONTHYECKHUE CUCTEMbBI U CETH CBA3U

®opma odyuennss 3AOYHAS

®axyaster PT® (PAJIMOTEXHUYECKHWI)

Kageapa CBUnKP (CBEPXBBICOKOYACTOTHOM U KBAHTOBOM PAJIMOTEXHUKW)

Kypc 3, 4 Cemectp 6, 7

Yuebublii man Hadopa 2012 roga

3auer 7 ceMecTp

Tomck 2017
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Beenenue
®onn oueHouHblXx cpeactB (POC) sBisieTcd NPUIOKEHUEM K paboyeil mporpamme
JUCHUIUIMHBL  «BOJOKOHHO-ONTHYECKUE  YCTPOHCTBA  TEXHOJOTMYECKOTrO0  Ha3HAuYeHUs» W
NpEeCTaBIsieT co00i COBOKYIHOCTh KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTepHaNIOB (TUIIOBBIC 3a/1a4d
(3a1aHus1), KOHTPOJIbHBIE PAOOTHI, TECTHI M Jp.) U METOJI0OB UX UCIIOJIb30BaHUs, IPEeJHA3HAUCHHbBIX
JUISL U3MEPEHUS YPOBHSI IOCTUKEHUS CTYIEHTOM YCTAaHOBJIEHHBIX PE3YJIbTaTOB 00YUEHUS.

dOC mo JAUCHUIINIMHE HMCIIOJIB3YCETCA IPU MMPOBEACHHUHN TCKYHICTO KOHTPOJIA YCII€BACMOCTHU

Y IIPOMEKYTOYHOM aTTECTALMU CTYACHTOB.

[Tepedenp 3aKkpeIIeHHBIX 3a TUCIUIUTMHOW KOMIIETSHITUN TpUBEeH B Tadiuiie 1

Tadoauua 1 — IlepeyeHnb 3aKpenieHHBbIX 32 JUCHUINJIMHON KOMIETEHIUI

KOII d)opMy.]mpOBKa KOMIICTCHIIUN 9Tankl (l)OpMPIpOBaHI/IH KOMIICTCHIIUN
TIK-9 YMEHHE TTPOBOJANTH PACUCTHI 110 JoJzKeH 3HATH YCTPOICTBO, MIPUHIIHAITEL PaOOTH U
IIPOEKTY CETeH, COOPYKEHHIA 1 XapaKTePHCTHKH BOJIOKOHHO-OMTHECKHX JATTHKOB
o Pa3IMYHBIX (PU3NIECKUX BO3ACHCTBUH U MPUHIHUIIEI PAOOTHI
CpeacTB MHPOKOMMYHHKAITUHN B
BOJIOKOHHO-ONTHYECKHX Ja3€POB.
COOTBETCTBHUHU C TCXHUYCCKUM
“Ke€H YMeTb IPOBOJUTH KOMITBIOTEPH
3a7AHUEM C HCTIONB30BAHMEM KaK | AC/PKEH YMETE IPOBOIHTE KOMIILIOTEPHOE
MO/JICIUPOBaHKE U IPOCKTUPOBAHUE BOJIOKOHHO-
CTaHZIAPTHBIX MCTONIOB, IPUCMOB | 11y yeckpx KOMIOHEHTOB 1 YCTPOMCTB, a TaKXKe UMETh
" CPEACTB aBTOMATHU3allun MpeICTaBICHUE O METOIaX KOMIBIOTEPHON ONTUMHU3AIIUN
IIPOCKTUPOBAHUS, TAK U TaKMX YCTPOMCTB, I0Jb30BaThCs CIIPABOYHBIMH JJAHHBIMU
CaMOCTOATCIBbHO CO31aBaCMBbIX 10 BOJIOKOHHO-ONTHYECKHM KOMIIOHEHTaM U puOopaM Mpu
OpHTIMHAIBHBIX MIPOEKTUPOBAHUH HHPOKOMMYHHUKALIMOHHBIX CUCTEM H
ceTell CBSI3U.
Jlo’keH BJIafieTh HaBbIKAMHU YTEHHS M M300paKEHUsI CXEM
BOJIOKOHHO-ONITUYECKUX CHCTEM M CeTe Ha OCHOBE
COBPEMEHHOH 3JIEMEHTHOH 0a3bI BOJIOKOHHOH ONTHKH;
HaBbIKAMH pacyeTa, MPOEKTHPOBAHMUS M KOMITBIOTEPHOTO
MOJICTIMPOBAHUS  BOJIOKOHHO-ONTHYECKUX JJIEMEHTOB H
YCTpPOMCTB.
TIK-17 | cmocoOHOCTD MPUMEHSITh Jo/zkeH 3HATb OCHOBHbIE 3aKOHbl M COOTHOUIEHUS
COBPEMEHHBIC TEOPETHIECKUE 1 BOJIHOBOI OTITHUKHU u OTITHUKHU HaTpaBIISIONIIX
JIUBIIEKTPHUUECKUX CTPYKTYD; OCHOBBI ¢buzukn
SKCHICPUMCHTAJILHBIC MCTO/bI o .~ oo .
B3aMMOJICHICTBUS CBETa CO CPENOH M HEIMHEHHOH ONTHKH,
HCCICIOBAHNA C HEIBIO CO3MAHNUA | xapakTepuCTHKM COBPEMEHHBIX — BOJOKOHHO-ONTHYECKHX
HOBBIX IEPCIICKTUBHLIX CPEACTB YCTPOMCTB ¥ IpUOOPOB.
DJIEKTPOCBS3H M HHPOPMATHKH Jonxen ymerb OOBsCHATH (usmueckue 3PdexTsl,
JeXalmye B OCHOBE pPabOThl  BOJIOKOHHO-ONTHYECKHX
KOMITOHEHTOB U NMPHUOOPOB; NTPUMEHSATH W3BECTHBIE METO/IBI
UCCIICIOBAHUSI  BOJIOKOHHO-ONTHYECKUX  JJIEMEHTOB U
YCTPOMCTB; pacCUUTHIBATh MapaMeTpbl U XapaKTEPUCTUKU
BOJIOKOHHO-ONTHYECKUX KOMIIOHEHTOB U YCTPOICTB.
JloJzKkeH BJaageTh HABBIKAMU ITPAKTUIECKOI paboTHI ¢
BOJIOKOHHO-ONITHYECKIMH 3JIEMEHTaMH, a TaKXkKe C
KOHTPOJIbHO-U3MEPUTENBHON annapaTypoi.
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OO0mmue XapakTepUCTUKH ITOKa3aTeliel M KpUTEPUEB OLICHUBAHUS KOMIICTCHIIMH Ha BCEX dTanax
MIPUBEJICHBI B TA0IUIIE 2.

Tadoauna 2 — O0ume XapakTepUCTHKH MOKa3aTesiell 1 KpUTepHeB OlleHNBAHUS KOMIIEeTeHIIH U
10 dTanam

Iloka3zarenu u Kputepuu 3HaTh YMmers Bnaners

OO0Jazaer n1Uana3oHoOM
MPAKTHYECKUX YMEHHIA,

OTnu4HO (BBICOKMH Oo6nanaer paKTUIECKUM U

TCOPCTUICCKUM 3HAHUEM B

KonTtpomupyert paborty,

MPOBOJIUT OLICHK
YPOBEHB) POBOJHT OLCHKY,

Ipeaeaax u3y4aeMou
00J1aCTH ¢ TOHMMAHHEM
IPaHHUI] IPUMEHUMOCTH.

TpeOyeMBbIX AJIsS pa3BUTHS
TBOPYECKHX PEIICHHI,
abcTparupoBaHus
npobieM.

COBEPIIIEHCTBYET JIEHCTBUS
paboTHL.

Xoporo (6a30BbIi

IIPOIIECCH, 00IIHe

3HaeT (axTbl, IPUHIHMITHL,

O0nagaeT AUana3oHOM
IIPAKTUYECKUX YMEHUH,

BepeT OTBCTCTBCHHOCTH 3a
3aBCPUICHUC 3a/1a4 B

(TIOpOTOBBII YPOBECHB)

OOIIUMH 3HAHUSAMU.

YMEHUSAMH, TPeOyeMbIMU
JUISL pELICHUS] IPOCTBIX
3aja4.

YPOBCHB)
TIOHSATHUS B IIpeJienax TpeOyeMBbIX IJIsl PELICHHUsS | MCCIIEOBAHUH, ITPUCTIO-
n3y4aeMoi 00nacTH. OIpe/ieNIeHHbIX IPo0IeM B | cabiuBaeT CBOe HOBee-
001acTH UCCIIETOBAHMUS. HHE K 0OCTOSITENBCTBaM B
pelieHn: mpobieM.
Y I0BIETBOPUTETHHO OOnanaer 6a30BBIMH O6nanaeT OCHOBHBIMU Pabotaet npu mpsmom

HaOJIIOIEHU .

2. Peanu3anus KOMIeTEeHIUA

2.1. Komnerenmus ITK-9

[1K-9:

CTaHAApPTHBIX MCETOIOB,

YMCHUC IMPpOBOAUTD

pacueTsl

npueMoB "

[0  IPOEKTY

CpenCTB

CceTen,

CaAMOCTOATCIIBHO CO31aBaCMbIX OpUT'MHAJIbHBIX.
I[J'IH (I)OpMI/IpOBaHI/ISI KOMIICTCHIIU N H606XOI[I/IMO OCYIICCTBUTD P OTAIIOB.

OTalbl (I)OpMI/IpOBaHI/ISI KOMIICTCHIINU, IPUMCHACMBIC IJIsI 3TOI'0 BUAbI 3aHATHH U HCIIOJIb3YCMBIC
cpeacTBa OICHUBAHUA MPCACTABJIICHBI B Ta6n1/1ue 3.

COOPYXKEHUU U
MH(DOKOMMYHUKAIIUA B COOTBETCTBUM C TEXHUYECKUM 3a/JlaHHEM C HCIIOJIIb30BAaHUEM Kak
aBTOMATHU3alMU  IIPOEKTUPOBAHU,

Tab6auua 3-ITansl popMUPOBAHUS KOMIIETEHIIUH M MCIO0JIb3yeMble CPeICTBA OLleHUBAHUS

JIATYNKOB Pa3IMIHBIX
(bu3HUECKUX BO3NIEHCTBUN U
TIPUHIAITEI PaOOTHI
BOJIOKOHHO-ONTHYECKHX
JIa3epoB.

BOJIOKOHHO-OIITHYECKUX
KOMIIOHEHTOB M YCTPOICTB,
a TaKXKE UMETh
MpeICTaBIeHHE O METOaxX
KOMIIBIOTEPHOH
OIITUMHM3AIIMU TAKUX
YCTPOWCTB; MOJIB30BAThCS
CIIPABOYHBIMU AAHHBIMU 10
BOJIOKOHHO-ONITUYECKUM
KOMITOHEHTaM U Ipruoopam
IIpYU IPOEKTUPOBAHUU
MHPOKOMMYHHKAIIHOHHBIX

Cocrasn 3HaThb YMeThb Bnanets

Co JIep>KaHNue YcTpoiicTBO, MPUHIIUTIIBI [IpoBOANTH KOMITBIOTEPHOE Hasbixamu YTEHHUS 51
paboTHI M XapaKTEPUCTUKI MOJENUPOBAHNE U n300paKeHNs CcXeM

OTaIloB BOJIOKOHHO-ONTHYCCKHUX MPOCKTUPOBAHUEC BOJIOKOHHO-ONTHYCCKHAX

CHCTEM U CETell Ha OCHOBE
COBPEMEHHOM  3JIEMEHTHOM
0a3bl BOJIOKOHHOM OTITHKH;

HaBBIKaMM pacyeTa,
MMPOCKTUPOBAHUA U
KOMITBIOTEPHOTO
MO/JICTNPOBAHHS BOJIOKOHHO-
ONITHYECKUX DIIEMEHTOB U
YCTPOWCTB.
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CHCTEM U CETCH CBS3H.

Bune! 3agsatuin

Jleknun.

[IpakTuueckue 3aHATHUS.

JlabopaTopHBIE PaOOTHL
[IpakTnueckue 3aHATUS.

CamocrosiTenbHas paboTa
CTYICHTOB.

JlabopaTopHbIe PaOOTHL

CamocrosrenpHas padbora
CTYICHTOB.

Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

3agaun.

DK3aMeH.

3amaun.

OdopmiieHre OTYETHOCTH
3aIuTa JJabopaTopHBIX
pabor.

3amiura 1a00paTOPHBIX
paboT.

DK3aMeH.

DopmyMpOBKa MTOKA3aTENICH U KPUTEPUEB OLIEHUBAHUA TAHHOW KOMIIETEHLIUH NIPUBEICHA B

Tabuue 4.

Taﬁ.lmua 1 - IToxka3arenau u KPUTEPUU OLHCHUBAHUA KOMIICTCHIIMA HA 3Tallax

Iloka3zarein u
3HATDL YmMmers Baagern
KpUTEepPUH
3HaeT ycTpoiicTBO, MpUHIMIBL | [TpoBoaut KoMIBIOTEpHOE CB006OTHO BIIAJICET
paboTBl W  XapaKTePHUCTHKH MOJIC/THPOBAHNE 1 HaBeikaMu  uyTeHHS U
BOJIOKOHHO-OTITHYECKIX IIPOCKTHPOBAHHE M300pasKeHUS cXeM
JATYNKOB Pa3IUYHBIX | BOIOKOHHO-OITHUECKHX BOJIOKOHHO-OTITHYECKIX
¢u3HYecKnX BO3ACHCTBUH U | xoMOOHEHTOB W yerpoiicTs; | CHCTEM H ceTell Ha OCHOBE
TIPUHIIHIIBI paboTHl | ymeer [PE/ICTABICHHE O COBPEMCHHOW 3JICMEHTHOM
OTIHYHO BOJIOKOHHO-OTNITHYECKIX METOJ[aX KOMIIBIOTEPHOIT 0a3bl BOJIOKOHHOH OTITHKHY;
(BbICOKHi Ja3epoB. ONTHMH3AINN TAKHX HABBIKAMH pacyeTa,
YPOBEHb) YCTPOHCTB,; MOJB3YeTCs TPOCKTUPOBAHII 1
KOMIIBIOTEPHOTO
CIPaBOYHBIMU TAHHBIMH TIO
MOJICITAPOBAHHS
BOJIOKOHHO-OIITHYECKUM
BOJIOKOHHO-OTITHYECKIX
KOMIIOHEHTaM | IpruoopamM -
2JIEMEHTOB M YCTPOMCTB.
TIPH TIPOCKTUPOBAHIH
HH(POKOMMYHHKAIIHOHHBIX
CHCTEM U CETe CBS3U.
[NoHnmaet CyTh NPUHITUIIOB YMeeT caMOCTOSATETFHO Bnageer HaBBIKAMU
paboTHI BOJIOKOHHO- BEIOMPATh METOIBI paboTHI ¢ TUTEPaTYPHBIMA
ONTHYECKUX JaTIYHKOB pelmieHus 3a1a4d B 00acTu HCTOYHUKAMHU, CBA3aHHBIMHU
Xopouo Pa3THYHBIX (PUIUIECKUX MIPOEKTUPOBAHUS U C TIPOCKTUPOBAHHEM H
(6a3oBbIii BO3JICHCTBUI U MPUHLIUIIOB WCCIIEJOBaHMsI BOJOKOHHO- | HcclieZloBaHHEM
YPOBEHb) PpaboTHI BOJIOKOHHO- ONTUYECKUX MPUOOPOB. BOJIOKOHHO-ONTHYECKUX
ONTUYECKHUX JIa3EPOB. pu6opoB.
Y I0BIETEO JaeT onpeneneHust OCHOBHBIX Ymeer paboTats co MoskeT KOppeKTHO
BJIETBOPH- . . N
e TeAbHO P MIOHSATHUH B 00JTaCTH CIIPaBOYHOM JIUTEPATYPOil; MPEACTaBUTh
(noporoBbiii MIPUIOKEHUH BOJIOKOHHOM YMEET MPEACTaBIATh HHPOPMAIIUIO, CBSI3aHHYIO
pOBeHb) ONTHKH. pe3yabTaThl CBOCH pabOTHI. | C MPHIOKCHUIMU
yp BOJIOKOHHOM ONTHKH.
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2.2. Komnerennus IK-17

[1K-17: ctocoOHOCTh TPUMEHATH COBPEMEHHBIE TEOPETUYECKHIE U SKCIIEPUMEHTAIEHBIE METO/IbI
UCCIIEIOBAaHMS C IIETTbI0 CO3/JaHMsI HOBBIX MEPCIIEKTUBHBIX CPEICTB JEKTPOCBSI3U U NH(POPMATUKH.
s hbopMHupOBaHUS KOMIIETEHIIMH HEOOXOAUMO OCYIECTBHUTD PSIJI ATAIIOB.

OTansl (bOpMI/IpOBaHI/ISI KOMIICTCHI WU, IMPUMCHACMBIC IJIA 3TOTO BUJbI 3aHIATHHA U HCIIOJIb3YCMBIC

Cpe/ICTBa OLIEHUBAHUS, IPEICTABIICHBI B TA0JIHUIIE .

Taﬁ.lmua 5-9ranbl (l)OpMHpOBaHI/IH KOMIICTCHIMHA U UCITOJIB3YEMBIC CPEACTBA OLICHUBAHUSA

CocraB 3HaTh YMeTh Bnaners
Conepxxanue 3tanoB | OCHOBHBIE 3aKOHBI n | OOBSCHITH ¢m3uyeckue | HaBplkamMu — mpakTH4ecKon
COOTHOLIECHUS BOJIHOBOH | aexThl,  nekamme B | pabOTBl € BOJIOKOHHO-
OIITUKH u OIITUKH | OCHOBEC pa6OTLI BOJIOKOHHO- OIITHYCCKUMH DJICMCHTaAMU,
HanpaBJIAIOIIHUX OIITHYCCKUX KOMIIOHCHTOB H a TaKK€ C KOHTPOJIbHO-
JTUAJIEKTPUUYECKUX CTPYKTYp; | IpHUOOPOB; IPUMEHATh | U3MEPUTEIbHOU
OCHOBBI (uU3MKK | U3BECTHBIC METOJIbl | anmnaparypoi.
B3aUMOJICHCTBUSL CBETa CO | UCCIIEAOBAHUS BOJIOKOHHO-
cpenoil W HEeNMHEMHOW | ONTHMYECKHMX DJIEMEHTOB U
ONTHKH;  XapaKTEPHCTHKU | YCTPOMCTB;  PaCCUUTHIBATDH
COBPEMECHHBIX BOJIOKOHHO- | MapaMeTphbl u
ONTUYECKUX YCTPOWCTB M | XapaKTEPUCTUKU
pudOpOoB. BOJIOKOHHO-ONTHYECKHX
KOMIIOHEHTOB U YCTPOMCTB.
Bunpl 3ansTuit Jlekrum. JlabopaTopHbIie pabOTHL. JlabopaTopHbie pabOTHL.
[pakTHyeckue 3aHATHS. [MpakTuyeckue 3aHATHS. CamocrostensHas padborta
CTYJICHTOB.
CamocrosTensHas pabota
CTYJICHTOB.
Hcnonb3yemslie 3anaun. OdopmiieHre OTYETHOCTH U | 3aruTa J1abopaTOPHBIX
cpencTaa 3auer. 3aIuTa JIAO0PaTOPHBIX pabor. 3ayer.
OIICHUBAHUS pabort.

q)OpMy.HI/IpOBKa MoKa3aTelei u KpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETEHIIUU IIPUBCJ/ICHA B

Tabimue 6.

Ta6auna 6 — IToka3zaTes i U KPUTEPUH OLIEHUBAHUS KOMIIETEHIINMU

Iloxa3zaTenu u
3HaThL YMmern Baagers
KpUTEPUH
3HaeT OCHOBHBIE 3aKOHBEI U | Ymeer 00bsacusaTs | CBoOOAHO BlaAceT
COOTHOILICHHS BOJHOBOW ONTHKU U | (usmyeckue 3¢ ekt | HaBBIKAMU
OIITHKU HATPABISIIONINX | JIeXKalue B OCHOBE pabOTHI | MPAKTHYECKOW pabOTHI
JIUDIIEKTPUUECKUX CTPYKTYpP; | BOJIOKOHHO-ONTHYECKUX ¢ BOJIOKOHHO-
OCHOBBI (DM3WKH B3aMMOJCHCTBHS | KOMIIOHCHTOB WM MPHOOPOB; | ONTHYECKUMHU
CcBeTa CO cCpelod W HEJIMHEWHON | MPUMEHSTbH HM3BECTHBIC | JJIEMEHTaMHM, a TaKXKe C
OTJmlm(l OIITHKWY; XapaKTePUCTUKH | METObl WCCIIEJOBAaHUS | KOHTPOJILHO-
(BB1COKHI COBPEMEHHBIX BOJIOKOHHO- | BOJIOKOHHO-OITHYECKHX HU3MEpPUTENHLHOM
YPOBeHb) OITHYECKUX YCTpPOMCTB U | DIEMEHTOB W  yCTpPOMCTB; | ammapaTypoi.
npudOpOB. paccuuThIBaTh MapaMeTpbl U
XapaKTEPUCTUKH
BOJIOKOHHO-ONTHYECKHUX
KOMITOHEHTOB U YCTPOMCTB.
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TlonumaeT cBsizu MEXy HNmeer mnpencraBnenue o | Braaeer HaBbikamu
pa3ITMYHBIMHU TOHATHAMH B MeTozax KOMITBIOTEPHOH | paboThl C
00J1aCTH BOJIOKOHHO-OTITHIECKUX ONITHMU3ALUH JUTEpaTypHBIMA
X pruOOpOB. XapaKTEPUCTUK BOJIOKOHHO- | HCTOYHHKaMH B
6 OPOIIo Hmeer npeacraBneHue o ONTHYECKUX 3JEMEHTOB M | 00JacTH BOJOKOHHOH
(y;;::::)l MPUHIUNAX TOCTPOCHUS pudopoB; ONITHKH.
BOJIOKOHHHO-OTITHYECKUX YMeeT caMOCTOSITENIEHO
3JIEMEHTOB M IPHOOPOB. OTIPEAETATH METOMBI
pemIeHus 3aaaq
MIPOEKTUPOBAHMA.
Nmeer npencrasieHue o Ymeer paboTaTs co MoskeT KOppEKTHO
YaoBieTBOpH | IpHHIUIAX IOCTPOEHUS CIPaBOYHOM JINTEPATYPOH; [IPEACTAaBUTh 3HAHUS U
TeJIbHO BOJIOKOHHO-ONTHYECKUX yMeeT MPeICTABIATD nHpopmanuro,
(moporosbIii 3JIEMEHTOB M IIPHOOPOB. pe3ynIbTaThl CBOEH pabOTHI. CBSI3aHHYIO C
YPOBEHb) ONTHYECKUMU
SIBTICHHSMH.

3. Tunuunbie KOHTPOJIbHBIEC 3a1aHUsA

Jig peanuzanuy  BBIMICTIEPEYUCICHHBIX 3a7a4 OOy4YeHHUS HCIOIb3YIOTCS CIeIyIolne
MaTepuabl:
— KOHTPOJIbHBIE 33aJJaHUSl WIM MHBbIE MaTepUalbl, HEOOXOAUMBIE AJIsi OLICHKU 3HAHUW, YMEHUH,
HAaBBIKOB U (WJIM) OMbITa JAEATEIBHOCTH, XapaKTePU3YIOMIMX dTamnbl (HOPMHUPOBAHUS
KOMIIETEHIINH B Mpoliecce OCBOSHUSI 00pa30BaTeIbHOM MIPOrPaMMBI, B COCTABE:

KOHTpOJ’ILHLIe 3agaum (TI/IHI/I‘-IHLIE) Mo JIEMCHTAPHBIM 3HAHUAM U NPAKTUYC€CKHUM HaBbIKaM
mo TemMmam:

3.1. TEMA: OntnyecKkue KOMIOHEHTHI BOJIOKOHHO-ONTHYECKUX JATYHKOB.

3amaua 2.

Ha nuieHOuHBIH NOISpON]T TaAaeT IMHEHHO MOJIIPU30BAHHBIA CBETOBOM MYYOK MOITHOCTBIO
1 MBT, miockocTs Monspu3alii CBETa OTKJIOHEHA OT HalpaBJIEHUS IVIABHOW OCH IMOJIApOMAa Ha
30°. KakoBa BeJMYMHAa CBETOBOM MOIIHOCTH, MpOIIEANIIEH dYepe3 MOJApU3aTOp, €CIH
HOJISIPU3YIOIIMI MaTepuall 3aKiIIoueH MEXIY JBYMs CTEKISHHBIMU IJIACTUHKAaMHU (s CTeKJa
n=1,51), a GppeHeneBCKUMH OTPAKEHUSIMH HA FPAaHUIIE MEXJy CTEKJIIOM U 3TUM MaTepHaloM MOKHO
npeHedpeun?

Pemenne:

YMeHBIIIeHHEe MOIHOCTHA CBETOBOI BOJIHBI, IPOIIEIICH Yepe3 MoIsIpoua, 00yCIOBIECHO B
peabHBIX 3MeMeHTaX AP ¢PeKTaMd YaCTUYHOTO OTPAKEHHUs CBETa Ha TPAaHMIAX pasfena cpel C
pa3HBIMH CBOWMCTBaMH, TMOTJIONIEHUS CBETa B MaTepuaje CTPYKTYphI, a TaKke COOCTBEHHO
MOJISAPU3YIOIIUM JEHCTBUEM TAKOTO DJIEMEHTA.

JIJist HarIATHOCTH MPEICTaBUM CXEeMY JIaHHOTO diieMeHTa (puc. 1.2). YacTudHOe oTpakeHue
CBeTa MOXKET HaOI0aThCs 3/1eCh Ha TpaHunax pasznena 1 — 4 (ormeueHsl crpenkamu). CormacHo
YCTIOBHSIM 33724, MOXKHO MpeHebpedb dhdexToM oTpaxeHus cBeta Ha rpanuiiax 2 u 3. [lockoiabpky
YCIOBUSIMM HE OINpEJENICHa BEJIMYMHA ONTHUYECKOIO IOIJIOLICHUS B MaTepuale MOJIApOWIa, UM
Takke mpeHeOperaeM. B urore, mns ompeneraeHus MPOIIEANIEH CBETOBOM MOIIHOCTH yYHUTHIBaEM
3¢ (hHeKT YaCTUYHOTO OTPAKEHHUsS CBETa Ha BXOJHOM M BBIXOJHOM TpaHHIAX CTPYKTYpPHI (TpaHUIsI 1
)41 4), a TaKKE€ OTKIIOHCHHUEM ITJIOCKOCTHU HOHHpI/I3aHI/II/I CBE€Ta OT I'JIaBHOI'O HaHpaB.HeHI/ISI nonﬁponna.
onpeAeNnsieMbIM 3aKOHOM Maitroca.
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Pmp,sx Porp.aux
e — -
— —

Pax PBbIX
A A4 A
1 2 3 4

Puc. 1.2. Cxema mieHO4YHOr0 MOISPOU/Ia.

[Tockonbky ko3 UIMEHT oTpakeHUs cBeTa (IO MHTECHCHBHOCTH) HA TPAHMIIEC JAUAJICKTPUICCKOU

2
n-1
Cpe,I[LI C I10Ka3arTrcJicM HpeJ‘IOMJ'IeHI/I}I nu Bo3z[yxa Ol'IpeI[eJ'IHeTCH COOTHOIIEHUEM I = —1 [2,
n+

3], TO UHTEHCUBHOCTb (MM MOLIHOCTb) MPOLIEIIIETO MMyYKa IIPU MOJHOM MIPOIYCKaHUH MOJISpouaa
obuta Obl paHa Py =Py - (1-1)(1-1) =Ry, - (1- I’)2 . Yyer moBopoTa TJaBHOI ocu

MOJISIPOM A OTHOCUTENIBHO TUIOCKOCTH IOJIAPU3ALMU CBETOBOW BOJIHBI IIPUBOJUT 3TO COOTHOILLIEHUE
K BUAY:

Ps =Py - (1-1)%-C0s* @, rae 6=30°. lns n=1,51 B urore nonyuaem:

1
r=0,0413; P,,=1-(1-0,0413)%-c0s*(30°)=0,9178-0,75=0,6884 MBT.
Takum 06pa3zom, MOILITHOCTh MPOLIEAIIETO Yepe3 MOISIPOU] CBETOBOTO MyYKa B IAHHOM

ciaydae cocraisier 0,6884 mMBT.

3.2. TEMA: Bo0J/IOKOHHO-ONITHYECKHE TaTYUKH C BOJTOKHOM — JIMHHEH Nepeaadu

3apaua 1

OnTHYECKUI JaTYMK HANPSHKEHHOCTH MarHUTHOTO TOJISl TOCTPOEH Ha OCHOBE dddekta Dapayes B
CBUHIIOBOM CTEKJIE C IOKasaTeneM mpeiloMieHus N=1,6. VICTOYHMKOM W3JIydeHUs SIBISCTCS
CBETOMO/I, H3JIy4CHHE KOTOPOTO TIOABOJUTCS K YYBCTBUTEIBHOMY JJIEMEHTY U OTBOJHUTCS OT HETO
C TIOMOII[HI0 MHOTOMOJIOBBIX BOJIOKOHHBIX CBETOBOJIOB C TPaIMCHTHBIMU CTEP)KHEBBIMHU JIMH3aMU. B
Ka4yecTBE MOJIIPH3aTOpa M aHAIU3aTopa HUCIOJB3YIOTCS TUICHOUHBIC TMOJIIPOUIbl ¢ HAYabHBIMU
ontudyeckuMu notepsmu 20%. Omnpenenute COOCTBEHHBIC ONTHYECKUE MOTEPH MPUOOpa, CUMTAs,
4TO ero pabodvas TOYKAa HAXOJMTCSA B CEPEIMHE JMHEWHOTO ydyacTKa, a TOPIIEBBIC MOBEPXHOCTH
IPaJMECHTHBIX JIUH3 TPOCBETICHBI (MOTEPSIMH HA OTPAXXCHHUE CBETA OT ITUX MOBEPXHOCTECH MOYKHO
npeHeopeys ).

Pemenue

OnTHyeckre MOTEPH B JJAHHOM YCTPOUCTBE OOYCJIOBJICHBI HAYajlbHBIMH ONTUYCCKHUMHU MOTEPIMHU
NoJIsipU3aTopa M aHaIM3aTopa, a TakXKe IOBOPOTOM JPYr OTHOCHUTEIBHO Jpyra TJIABHBIX
HaMpaBJICHUH TOJSpU3aTopa M aHAJIM3aTOPa, OIPEICIISIONIMM TOJIOKEHUE padodell TOYKHU
npubopa. CepeiHa TUHEWHOTO Y4acTKa COOTBETCTBYET yIily Mexay HuUMHU B 45°. Takum oOpaszom,
CBETOBAsi MOIIIHOCTD Ha BBIXOJIC aHAJTU3aTOPa MOXKET OBITh HalJICHA KaK:
PBHXZPBX'O,S-0,8'0082(45°)=0,64 *0,5-Pyx =0,32 Px. COOTBETCTBEHHO, MOTEPU MOIIIHOCTH
cocTaBisaioT 68% unu

Bo=10-1g(Psx/Psx)=10-19(1/0,32)=10-19(3,125)=4,95 nb

CornacosaHa Ha noprtane Ne 15770



3.3. TEMA: Bo/IOKOHHO-ONITHYECKHE JATYMKHU C BOJIOKHOM - YYBCTBUTEJIbHBIM 3JIEMEHTOM

3agaua 2.10
B BonokonHO-onTHYeckoM nHTEphepomeTpe Maxa-I{enaepa cooTHomeHne
WHTEHCUBHOCTEH CBETa B OIIOPHOM M CUTHAJILHOM KaHajax coctasisier 1:2. Ha kakyro
BEIIMYMHY U3MEHSETCS MTPU ITOM MaKCUMajlbHasl YyBCTBUTEIBHOCTh HHTEp(hEpOMETpa B
CpPaBHEHHUH CO CJIydaeM OJMHAKOBBIX HHTCHCUBHOCTEH CBeTa B 00eUX KaHaylax?

4. TeMbl CaMOCTOATEILHOM PA0OTHI CTYIEHTOB

4.1. OnrruecKre KOMIIOHEHTEI BOJOKOHHO-OINTHYECKUX JaTYHUKOB.

4.2. BOJIOKOHHO-ONITHYECKHE TATYHUKHU C BOJIOKHOM — JIMHHUEH Iepeadn
4.3. BoJIOKOHHO-ONTHYECKHE TATYHUKH C BOJIOKHOM - YYBCTBUTEIIHHBIM JIEMEHTOM

4.4 BOJIOKOHHO - ONITHYECKHE TMPOCKOTIBI

4 . 5 . Bomokonnsie JIa3Cpbl

5. Tembl 1200paTOPHBIX padoOT

1. HCCHGI{OB&HHG BOJIOKOHHO — OIITHYCCKOI'O JaTdYHKa MHKpOHGpeMeHleHI/If/'I Ha OCHOBC
MOJIMMEPHOI'0 OITUYCCKOTO BOJIOKHA.

6. IKk3aMeHaIlHOHHbIE BONPOCHI

1. CrpykrypHas cxema mnpeoOpa3oBaHus (PU3NYECKONW BEITUYMHBI B BOJIOKOHHO — OINTHYECKHUX

JaTYNKAX.

OcHosnble napameTpsl BOJI.

MexaHu3MBbl ITEPH CBETA B BOJIOKOHHBIX CBETOBO/IAX.

HeBosiokoHHBIE KOMITOHEHTHI BOJIOKOHHO — ONTHYECKUX YCTPONCTB: (ha30BbI€ MJIACTUHKHU.

OnTHyeckue N30IATOPBI: IPUMEP peaTu3alnu.

[Ipumep 351€KTPOONITHYECKOTO MOAYJIATOPa MHTEHCUBHOCTH CBETA.

[Ipunuun  paboOThl  BOJOKOHHO —  ONTHYECKOTO Jiazepa, UCHOJB3yImero dddekr

KOMOMHAIIMIOHHOTO pacCcesiHusl.

8. CrtpykrypHas cxema pacnpeneneHHoln BO n3MepuTensHON CHCTEMBI, TPHHIIMIT €€ Pa0OThI

9. IlpyHUIMIT TOCTPOEHUS JAaTYMKA TEMIIEpaTypbl ¢ U3MEpPEHHEM TerioBoro u3inydeHus B BO/JI c

BOJIOKHOM - JIMHHEH MepeiadH.

10. CxeMa onNTHYECKOTO 30H/a JIUII U3MEPEHUS CMEIICHUH 1 KOJIeOaHMiA.

11. ITpunnun neicteusa u cxema BO/I monsipu3alinoHHO - BpaIaTeabHOTO THUIA.

12. Cxema naT4yrika MarHUTHOTO T0JIs1 Ha ocHOBE 3¢ dexkta Dapases (BOJIOKHO - JIMHUS TIEpeIayn ).

13. Tunsl BOJIOKOHHO - ONTHYECKUX UHTEPHEPOMETPOB.

14. bazoBas cxema romouHHOTO HHTEp(epomeTpa Maxa - Llenaepa.

15. BeipaskeHue Jij1s1 MHTEHCUBHOCTH CBETA Ha BBIX0J1e MHTEephepomeTpa Maxa - Llenaepa.

16. Kak BeiOuparoT pabouyro Touky B uHTephepomerpe Maxa - llennepa?

17. Cxema u mnpuHuun pabotel uHtepdepomerpa ®Dabpu - Ilepo. Ilpumep BOJ] Ha ocHOBe

untepdepomerpa dabpu - Ilepo.

18. Cytb addekra Canbsika. Kimaccuyeckas cxema BOJIOKOHHO - ONITHYECKOTO TUPOCKOTIA.

19. Cxema BOJIOKOHHO - ONITUYECKOT0 THPOCKOIIA C KOJIBLEBBIM PE30HATOPOM MMaCCUBHOTO THIIA.

20. BonokoHHO-onTHYECKHE OPATTOBCKUE PEUIETKU U JUIMHHO-TIEPUOIHBIE BOJIOKOHHBIE PEILIETKU —
YTO 3TO TAKOE U B YEM UX pa3audus’?

21. CooTHoIlIEHHE MEXAY MEPUOIOM BOJOKOHHO-ONMTHYECKONW OpPATTOBCKOM PEIICTKH W JTMHOU
BOJIHBI CBETA, HA KOTOPOM PEIIeTKa SBISETCS OPITTOBCKOM.

Nooakown
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22. TlpuHIun paboThl YYBCTBUTEIHLHOTO 3JIEMEHTA JaTuydKa ynpyrux aedopmanuii Ha OCHOBE
BOJIOKOHHO-ONITUYECKON OP3rTOBCKOM PEIISTKH.

23. Metonbl hopmupoBanust BOBP. [Ipumep cxemsr popmupoanus BOBP.

24. TIpumep cxeMbl 00pabOTKH cUTHaja AaTdynka Ha ocHoBe BOBP.

25. Cxema BOJIOKOHHO-ONTHYECKOTO Jlazepa. OCHOBHBIC KOMIIOHEHTHI. [TyTH TOCTHKEHHUST BBICOKOM
BBIXOJTHOW MOITHOCTH B TaKUX JIa3epax.

26. Cytb »d@dexrta KOMOMHAIIMOHHOTO paccesHus cBera. [lpuHIUI paboOThl BOJIOKOHHO —
ONITUYECKOTO JIa3epa, UCIIOJIB3YIOIEro 3G ekT KOMOMHAITMOHHOTO PACCESTHHSL.

7. Metonueckue MaTepualibl

s obecrneueHust mporecca OOy4eHUsS | pElIeHUS 3anad oOydeHUsS HCIOJIBb3YIOTCS
CIIEYIONINE MAaTepHalbl JJIs OICHUBAHWS 3HAHUNW W XapaKTePU3YIOIIHUE 3Tarbl (OPMUPOBAHUS
KOMITETEHIIH ( BCe METOAMYECKIE MaTepHalibl IPUBECHBI B paboueii mporpamme):

1. B.M. IllangapoB. BonokoHHO-ONTHYECKHE YCTPONHCTBA TEXHOJIOTHYECKOro HasHayeHus. — ToMmck: ToMmck. roc. YH-T
CHCTEM YIIp. ¥ PaIUOdJIEKTPOHMKH, [DieKTpoHHBIN pecypc]: yueOHoe mocodbme — Tomck: TYCVYP, 2013. — 190 c.
Pexxum noctyma http://edu.tusur.ru/training/publications/3709

2. Kapnymmu I1. A., HlanmapoB B. M. HccnenoBanue BOJOKOHHO — OINTHYECKOTO JaTYMKa
MHUKPOIIEPEMEIICHUI Ha OCHOBE IMOJMMEPHOTO OINTHUYECKOTO0 BOJIOKHA: [DJIEKTPOHHBIA pecypc]:

Meronuyeckue ykazanus K Jaboparoproir pabore — 2011. 7 c¢. Pexum gocryma:
http://edu.tusur.ru/training/publications/59

3. lllarmapoB B.M. BoJIOKOHHO-ONITHYECKHE YCTPOHCTBA W MPHUOOPHI: [DIEKTPOHHBIN pecypc]:
Y4eOHO-MEeTOINYECKOE MOCOOHNE MO MPAKTHUYECKUM 3aHIATHUSM M CaMOCTOSITEIbHON paboTe uis
OaxanaBpoB HampasyieHus: 210700.62 "UHdpokoMMyHHUKAIIMOHHBIE TEXHOJOTUN U CUCTEMBI CBSI3H"
(mpodmip - "OnTtHueckue CUCTEMbI U CeTH CBsA3M. - Tomck: ToMCK. roc. yH-T CUCTEM YIp. U
pamuosnekTponuku, 2013. — 60 c. Pesxxum moctyna: http:/edu.tusur.ru/training/publications/3712
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