MUHUCTEPCTBO OBPA30BAHMSI U HAYKH POCCUMCKOMN ®EJIEPALIAU
denepanbHOE TOCYJAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEIKIACHUE BBICIIIETO
oOpazoBaHHs
cTonroTroiE maoyma noemnmr ] YHREBEPCUTET CUCTEM YIIPABJIEHUS U

FATYEYR (s servomian avcom

X7IMTINATATT A T

JosysaesT NOgNHCa 3NeKTIOHMDR NDEnHCkH
Ceprugaxar: 1obcfala-52at-H48-aehD-5584d2fd4E20
Bragesey: Tpoaw Masen Ednposms
Ledcraarenas: ¢ 19001, 2016 no 15092019
« _» 2016 .

PABOYAS ITIPOTPAMMA YYEBHOM JUCHUILIAHBI

«B0JIOKOHHO-0ONITHYECKHE CHCTEMbI TEXHOJOTMYE€CKOI0 HA3HAYEHU )

YpoBeHb 0cHOBHOII 00pa3oBaTe/ibHOM NPOrpaMMBbl bakanaspuat

Hanpasaenue noarorosku 11.03.02 «AndoxoMMYyHHMKAMOHHDbIE TEXHOJIOTMH U CUCTEMBbI CBA3H»

Hpodunp «OOTHYECKUE CUCTEMBI U CETH CBSI3U»

®opma 00yueHHust Oo4YHas

DakyJbTeT Papnorexunueckui

Kadenpa CBepXBBICOKOYACTOTHOW M KBaHTOBOH pagnorexHuku (CBUYuKP)
Kypc TpEeTUid Cemecrp __1ecToit

Y4eonblii ni1an Hatopa 2013, 2014, 2015 u nocJjeAy0OIMX JeT

Pacnpenesienue pabouyero BpeMeHnu:

- (o] en < w) = o~ =] E
=g |e|g |g|e|le|e|e| B
Ne Buabl yueoHoii padoThl 3 3 3 3 g g g g o) =
H H H H H H = H 2 s
5] ] ] 5] ] 5] 5] -] =
Q Q Q Q Q Q Q Q =
1. | Jekuun 16 16 4acoB
2. | JlaGopaTopHbie paboThI 12 12 4acoB
3. | IpakTuyeckue 3aHATHS 12 12 4acoB
4. | Kypcosoii npoext/pabora (KPC) - 4acoB
(ayauTopHas)
5, | Bcero ayauTopHbIX 3aHATHI 40 40 4acoB
(Cymma 1-4)
6. | W3 Hux B MHTEpaKTUBHOM (popme - - 4acoB
7. | CamocrosiTeabHas pabora 32 32 4acoB
cryaeHToB (CPC)
8. | Bcero (0e3 hK3aMeHAa) (Cymma5,7) 72 72 4acoB
9. | Camocr. paGoTa Ha OArOTOBKY, 36 36 4acoB
c/1aqy 3K3aMeHa
10.| O0mas Tpy10eMKOCTb  (Cymma 8,9) 108 108 | gacos
(B 32a4eTHBIX eIMHUIIAX) 3 3 3ET
JK3aMeH 1ecToi ceMecTp
Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokos Ne 4 OT « 24 » 11 2016 1|

Jlucer corsiacoBanui

Pabouas nporpamma coctapiieHa ¢ yuerom tpedoBanuii ®enepansHoro ['ocynapcTBeHHOTO
00pa3zoBaTenbHOr0 CTaHIapTa BeIcIero npodeccuoHanpHoro oopazosanus (PI'OC BIIO) nmo
HarpasjeHuto moaroroBku 11.03.02 «MHPpOKOMMYHHUKAITMOHHBIE TEXHOJIOTHU U CUCTEMBI CBSI3HY,
yrBepxkaenHoro [Ipukazom Muno6puayku Poccun 06 maprta 2015 r. peructpaimOHHBIH
Homep174, paccMOTpeHa U yTBEpIKJeHa Ha 3acelaHuu Kapeapbl «  » 2016 r.,

MPOTOKOI Ne

Pazpabotunk _IIpodeccop xad. CBUuKP __ IManpapos B.M.
(momKHOCTB, Kadenpa) (moamnuce) (0.11.0.)
3aB. kapenpoit CBUYuKP [lapanrosuy C.H.
(moanuce) (®.1.0.)

Pabouas nporpamma cornacoBana ¢ ¢pakyabTeTOM, TPOGUIUPYIOIIECH U BBIITYCKAIOLICH

Kadeapamu.
Hexkan PTOD [Tonosa K.IO.
(oammcp) (®.1.0.)
3aB. npodunupyromiei
kadenpoit CBYuKP [Tapanrosuy C.H.
(Tommcp) (®.1.0.)
3aB. BBIMYCKAOIIEH
kapenpoit  CBYuKP [lapanrosuu C.H.
(oamucp) (®.1.0.)
IKCIEePTHI:
TYCVYP, xad.TOP, nom. C.HU.Boromonos
TYCVYP, xad. CBUuKP [Ipodeccop A.E. Mangenb
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1. IEJIM Y1 3AJJAYM TUCTMTIINHEBI:

JucuumnnuHa  «BoJOKOHHO-ONTHYECKHE  CUCTEMbl  TEXHOJOTMYECKOTO  Ha3HAYCHUSD)
pazpaboTaHa Ha OCHOBe TpeOoBaHUN (eAepanbHOrO TOCYIapCTBEHHOTO 00pa3oBaTENIbHOIO
cTaHjapra  BbIcmiero mnpodeccuoHanbHoro oopazoBanus (PI'OC BIIO) mo HampaBieHHIO
noarotToBku 6akanaBpoB 210700 «MHPOKOMMYHHKAIIMOHHBIE TEXHOJOTHH U CHCTEMBI CBSI3HY, 110
npoduiio «ONTHYECKHE CUCTEMBI U CETH CBSI3U.

Lenbio npenoaaBanust JUCHUIUIUHEI SBISIETCSA W3Y4YE€HUE CTYACHTaMHU OCHOBHBIX MTPUHIIUIIOB
MOCTPOCHUS BOJIOKOHHO - ONTHYECKHX CUCTeM cOopa, mepenaud U oO0pabOTKU HU3MEpUTETbHOU
uHpopManny; (GU3NYECKUX OCHOB H3MEPEHHUS BO3MYIIECHUH pPa3IMYHOW MPUPOABI C MOMOIIbIO
BOJIOKOHHO - ONTHYECKUX JaTYMKOB; BOIPOCOB pacyeTa XapaKTePUCTUK TaKUX [aTYUKOB U
U3MEPUTENIbHBIX CUCTEM Ha UX OCHOBE.

B pesynbrare u3ydeHHs] AMCLUUILIMHBI Yy CTYACHTOB MOJIKHBI C(HOPMHPOBATHCS 3HAHUA,
YMEHHUS U HaBBIKU, MO3BOJISIONIUE MPOBOIUTH CAMOCTOSTENbHbIN aHaN3 sBleHUN U 3()dexToB B
o0yacTy BOJIOKOHHOHM ONTHKH, a Takke 3(PQPeKTuBHO paboTaTh B 00JaCTH MNPOEKTUPOBAHUSA,
TEXHOJIOTMH U 3KCIUTyaTallul BOJIOKOHHO-ONTHYECKUX AJIEMEHTOB, YCTPOUCTB U cucTeM. CTyIeHThI
JTOJKHBl TONyYUTh 3HAHUS, HMEIOUIME HE TOJIBKO CaMOCTOSITENIbHOE 3HA4YeHHe, HO U
o0ecrnevynBaroye MOAr0TOBKY JIJIsl YCBOCHHUS MOCIIECAYIONUIUX TUCIUTUIHH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII:

JucuumnnuHa o BeIOOPY BapuaTUBHOM yacTu npodeccronanpHoro nukia (b1.B./IB.8.2)

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJIMHBI:

[Tpornecc n3ydeHus: AMCUUIUIMHBI HAIPABJICH Ha (JOPMUPOBAHHE CIETYIONIMX KOMITETCHIIHNA:

— yMEHUE T[POBOJAUTH  pacueThl IO TPOEKTYy CETeH, COOPYXKEHHM U  CpelCcTB
I/IH(l)OKOMMYHI/IKaHI/Iﬁ B COOTBETCTBHU C TCXHHYCCKHM 3aJaHHEM C HCIIOJIB30BAHHEM KakK
CTaHAAPTHBIX MCTOAOB, MPUEMOB H CPCACTB aBTOMATU3allMU MPOCKTHUPOBAHUA, TaK U
CaMOCTOSITENIbHO co3/1aBaeMbIX opuruHainbHbIX (I1K-9);

— c1moco0OHOCTD MNPUMCEHATE COBPEMCHHBLIC TCOPCTUUCCKHUEC H OKCICPUMCHTAJIBHBIC MCETO/bL

UCCIIEIOBaHMUsI C II€JIbI0 CO3/IaHUS HOBBIX MEPCIEKTHBHBIX CPEICTB JJIEKTPOCBSI3U U
nnpopmaruku (I1K-17).

B pe3ynbTaTe n3yyeHus JUCIUILIMHBI CTYJIEHT J0JIKEH
3HATh:
- OCHOBHBIE€ 3aKOHBI M COOTHOILIEHUS BOJHOBOW ONTUKM UM ONTHUKM HAIPAaBISIOLIUX
nuanekTpudeckux crpykryp (IIK-17);
- OCHOBBI (PU3KMKH B3aUMOJIEHCTBUS CBETA CO CPEON U OCHOBBI HEJIMHEHMHOMN ONTHUKU B MPUIIOKEHUU
K ONTUYECKUM HampaBisiomumM ctpykrypam (I1K-17);
- YCTpOMCTBO, MpPHUHIMMIBI pabOThl U XapaKTEPUCTUKU BOJOKOHHO-ONTHUYECKUX JAaTUYMKOB
pa3nnuHbIX pusndeckux Bozaeiicrauii (I1K-9, T1K-17);
- YCTpOMNCTBO, NPUHIUIBI pabOTbl U XapaKTEPUCTHUKU COBPEMEHHBIX BOJOKOHHO-ONTHYECKUX
nazepos (I1K-9, ITK-17);

yMeTb:

- OOBSICHATH (Qu3nyeckue 5>PQEKThl, JEKAIUEe B OCHOBE pPAaOOTHI BOJOKOHHO-ONTHYECKUX
KoMIoHEeHTOB U npudopos (I1K-17);

- IPUMEHSATH Ha MPAKTHUKE U3BECTHBIE METO bl MCCIIEJOBAHUSI BOJJOKOHHO-ONTUYECKUX 3JIEMEHTOB U
ycrpoiicts (ITIK-17);

- BBINOJIHATH PacyeThbl, CBSA3AHHbBIE C ONpEAENIEHUEM MapaMeTPOB U XapaKTEPUCTUK BOJOKOHHO-
ONTHYECKUX KOMITOHEHTOB U ycTpoucTB (ITK-17);
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- TPOBOJUTH KOMITBIOTEPHOE MOJICIUPOBAHUE W TPOCKTHPOBAHWE BOJOKOHHO-ONTHYECKHX
KOMIIOHCHTOB W YCTPOMCTB, a TakXe WMETh MPEICTaBICHHE O METOJaX KOMIIBIOTEePHOU
onTuMu3anuu Takux ycrpoucts (I1K-9);

- TI0JIb30BATHCS CIIPABOYHBIMH JIaHHBIMHU IO BOJIOKOHHO-ONITHYECKHMM KOMIIOHEHTaM W MpHOopam
OpU TPOCKTUPOBAHUM WH(POKOMMYHHKAIIMOHHBIX CHCTEM W CETEH CBSI3U, COIOCTaBIISASA
0COOEHHOCTH XapaKTEPUCTHK TaKUX KOMIIOHEHTOB U npubopos (I1K-9);

BJIA/I€Th:

- HaBBIKAMHM YTEHHUS U H300paKEHHUS CXEM BOJIOKOHHO-ONTHYECKHX CHCTEM U CeTel Ha OCHOBE
COBPEMEHHOM 3JIeMEeHTHOM 0a3bl BosiokoHHOM onTuku (I1K-9);

- HaBbIKAMHM pacueTa, IPOEKTUPOBAHHUS U KOMIIBIOTEPHOTO MOJEIUPOBAHUS BOJOKOHHO-
ONTHYECKUX 3JIeMEeHTOB U ycTpoiicTB (I1K-9);

- HaBBIKAMU MPAKTHUYECKOH paboThl C BOJOKOHHO-ONTHYECKHMMH JJIEMEHTaMH, a TakKke C
71a00paTOPHBIMU MaKeTaMU Pa3IMYHBIX BOJOKOHHO-ONTHYECKHX MPUOOPOB U € KOHTPOIBHO-
u3MeputenbHol anmapatypou (I1IK-9, ITIK-17).

4. OFBEM JUCHUILIVHGI U BUJIbl YYEBHOM PABOTBI

OO6m1as Tpy10€MKOCTh TUCHUILIMHBI COCTABIISIET 3 3aU€THBIX €IMHUIIBI.

Bun yaeGHo# paboTh Bcero Cemectpsl
4acoB G
AyIuTOpHBIE 3aHATHSA (BCEro) 40 40
B Tom uuce:
Jlekuuu 16 16
JlaGopatopusie pabotsl (JIP) 12 12
IIpakTHueckue 3aHATHS 12 12
CamocrosiTesibHas padoTa (Bcero), B TOM 4HcJjIe: 32 32
N3yueHne maTepuana JeKIHil 12 12
[ToaroToBka Kk KOHTPOJIBHBIM paboTaM 12 12
CamocTosiTeTbHOE H3YUECHUE OTACIbHBIX TEM 8 8
IToaroroBka K 3K3aMeHy U CAada dK3aMeHa 36 36
Bun npoMexxyTouHOM aTTecTanuy (3a4eT, SK3aMeH) DK3amMeH
OO6mas Tpy10€MKOCTh 108 108
3aueTHbIEe EAMHUIIBI TPYIOEMKOCTH 3 3
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5. COAEPKAHUE JUCIHHUIIVINHBI

5.1. Paszaennl TUCHUIVIMHBI M BUJABI 3AHATHH

Ne HaunmenoBanue paziena Jleku. | JIa6. | IIpakt. | CPC | Bce- | ®@opmupy-
JIMCUUILIHHBL 3aH. 3aH. ro | EMbICKOM-
/11 neTeHun
E‘gc' (OK, ITK)

€3

9K3.)

1 Beenenue. Knaccudukarus [1K.9. TIK
BOJIOKOHHO - ONITUYECKUX 1 - - 2 3 17
MPUOOPOB M CUCTEM

2 | OnTryecKkre KOMIIOHECHTHI 3 4 4 3 19 IIK-9, IIK-
BOJIOKOHHO-OIITHYCCKUX AAaTYNKOB 17

3 BosokoHHO-ONTHYECKIE JaTYUKHU 4 8 4 8 24 IIK-9, I1K-
C BOJIOKHOM — JIMHUEH Tepeaaun 17
BomnokoHHO-OnITHYECKHE JaTYUKHU

4 TK-9, TTK-
C BOJIOKHOM - YyBCTBHUTEJIbHBIM 4 - 4 8 16 17
JJIIEMCHTOM
KBasupacrpeaeneHabie

5 B b ) ) 4 6 IK-9, TTK-
BOJIOKOHHO — OIITHYCCKHEC 17
H3MCPUTCIIbHBIC CUCTCMbI
Pacnpe,ueneHHLIe BOJIOKOHHO- TK-9. TIK

6 | onrnueckue U3MEPUTEIbHbBIC 2 - - 2 4 17
CHUCTEMBbI

Uroro: 72 yaca

5.2. Conep:xanue pa3ieoB IMCUUILIAHBI

Ne HaumenoBanue Cojaep:xanue pasjeia Tpynoem | ®@opmupyembie

n/m | pasena KOCTh KOMIETEeHIHH
JMCUMILIHHBI (uac.) (OK, IIK)

1 Beenenue. Knacc- | Lenb u conepxanne Kypea, ero CBsi3b ¢ IPYyTHMU 1 I1K-9, IIK-17
CH(bHKaHHﬂ BOJIO- JUCHUIITIMHAMHW, OCHOBHAs U JOIIOJTHUTCIIbHAsA

nureparypa. Kiaccudukanus BOJOKOHHO-
KOHHO — OITAYEC-

ontudeckux cucreM. Kinaccugukaiys BOJIOKOHHO-
KHX IIPHOOPOB U ONTHYECKHX JATYMKOB 110 (PYHKIHOHAILHOMY
CUCTEM. Ha3HA4YCHUIO BOJJOKOHHO-OIITHYECKOI'0 TpaKTa 1

METOAaM MOAYJIAIUU ONTHYCCKOTO U3JTYyYCHU.

Kpatkas ucropus Bompoca.

2 OrnTHuueckKue Bonokonnsie ceeroBomsl (BC): BC ¢ nBoiHBIM 3 [K-9, IIK-17

KOMIIOHEHTEL Jy4enpeNoMIEHHEM; HeKBapUeBbIe BC,

0COOEHHOCTH (PU3MYECKUX CBOHCTB M XapaKTEPHCTUK
BOJIOKOHHO- BC

JUISL BOJIOKOHHO-OIITUYECKUX JAaTYHUKOB.

OIITUIECKUX JlenuTeny CBETOBBIX My4KOB, CyMMAaTOPbI,
JaT4YUKOB. HamnpaBJICHHBIC OTBETBUTEIIH, ITOJISIPU3AaTOPHI,

OIITHYCCKHUEC BCHTUIIH, (baSOBBIe IINIACTUHKU.

WHTerpansHO-onTHYECKHE HHTEPHEPOMETPEI,

MOOYJIATOPbI MHTCHCUBHOCTH CBETA U (1)33013513

MOOYJIATOPBI, 3JICMCHTHI IJIsA CABUT'a YaCTOTHI CBETA.

3 BonokoHHO- JlaT4uKy aMIUIMTYyIHOTO THIA ISl U3MEPEHUS 4 [K-9, IIK-17

OIITHYECKHE TEMIIEPATYPbI, MEXAaHNYECCKUX BeJ’II/I‘H/IHj1

KOHICHTPALlMU XUMHUYCCKHUX BCUICCTB. /laTUYUKN
JIATYUKU C HerIpatt

TMOJIAPU3aTMOHHOI'O THUIIA I U3MEPCHUA
BOJIOKHOM — MarHUTHOTO TI0JIsl, HANPSYKEHHOCTH 3JIEKTPUIECKOTO
JIMHUEH nepeaadyun TI0JIs1, IaBJICHUA U yCKOpeHHs. JlaTunku Ha OCHOBE

C/IBHTA YACTOTHI CBETA JJIsI H3MEPEHHUsI CKOPOCTH
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TBEPABIX TEJI, CKOPOCTH CHITYYUX TN JKUIKIX
BemecTB. CXeMbI IOCTPOCHHUS, OCHOBHBIE
XapaKTepUCTUKHU, PYHKIUU IpeodOpa3oBaHus,
00Jy1acTH MPUMEHEHHUS JATIUKOB C BOJIOKHOM -
JIMHUEN NepetadH.
4 BoJ1OKOHHO- JlaT4uKy ¢ UCIOIb30BaHUEM MOAYISLIUU OTEPH IS 4 ITK-9, I1IK-17
OIITHUECKHE M3MEPEHNUS] MUKPOTIEPEMEICHUH, TAaTINKN Ha
ocHOBe 3((eKTOB JTIOMHUHECTIEHIINN. BoIoKOHHO-
JaT4YUKHU C
ONTHYECKUE OPATTOBCKHE PENIETKU U JATYNKH HA X
BOJIOKHOM - ocHoBe. JJaTYMKU HA OCHOBE MHTep(epPEeHIIH CBeTa.
YYBCTBUTCIIbHBIM Wntepdepomerpudeckne cxemsl Maxa - Llennepa,
3JIEMEHTOM Maiikenscona, ®adpu — [Tepo. Cxembl HOCTpOCHUS,
OCHOBHBIE XapPAKTEPUCTUKH, (YHKIIUH
npeoOpa3oBaHus U 00JIACTH IPUMEHEHUS JATIYNKOB C
BOJIOKHOM B Ka4€CTBE UyBCTBHTEIHHOT'O HJIEMEHTA.
5 Kgasupacnpenene Wneonorus nocTpoeHus KBa3UpacupeaeIeHHbIX 2 ITK-9, I1IK-17
HHEIE BOJOKOLHO BOJIOKOHHO-ONTHYECKUX CHCTEM TSI U3MEPEHUS
XapaKTEePUCTHUK PacIIpeACICHHs BOZMYIICHHS 110
— OITHHCCKHC nnimanﬁ. Tnnoime EyBCTBHTenLHHey:JlIeMeHTH
H3MCPUTEIILHBIC KBa3UpacHpeieeHHbIX cucTeM. [IpuMephl
CHUCTEMBI peann3ayy BOJIOKOHHO-OIITHIECKUX
N3MEPHUTENIFHBIX CHCTEM KBAa3UPACIIPEICIICHHOTO
THIIA.
6 Pacripenenennbie [IpuHUKITEI TOCTPOEHUS pacpeaeICHHbIX 2 ITK-9, IIK-17
BOJIOKOHHO- BOJIOKOHHO-OITHYECKHX N3MEPHUTEIBHBIX CHCTEM.
BonokoHHO-ONITHYECKHE TATINKHI PACTIPEICIICHNS
OIITHYCCKHEC
Bo3MymIeHus. [IpuMeps! peannzanmu u
H3MCPUTEIILHBIC XapaKTePUCTHKH BOIOKOHHO-ONTHYECKHX
CHUCTEMBI M3MEPHUTEIILHBIX CHCTEM PaclpeeIeHHOTO THIIA.
5.3 Pa3)1e.m)1 AUCHUINIMHBI M MCEKIUCHUIIVIMHAPHBIC CBHA3H C 06ecnequnalomuMu

(mpeabiAymuMu) U odecrneuuBaeMbIMH (MOCTEAYIOIIMMH) U CHUTITHHAMEA

Ne HanmenoBanue o0ecrieunBarommx Ne Ne pa3aenoB naHHOW AMCLMIUIMHBI U3
/i (IpenpITynvx) U 00eCeInBaCMbIX Tab1.5.1, ISt KOTOPBIX HEOOXOJMMO H3YICHUE
(TIocIe AyromuX ) UCIHTUTAH obecrieunBarONINX (MIPEIBIAYIINX) H
obecrnieuynBaeMbIX (ITOCIIETYIONIHX) TUCIUTLTIH
1 | 2] 3 ] 4 | 5 | &6
IpennmecTBYOIIHE AUCIUTLIMHBI

1 MaTtemMaTH4ecKui aHaJIn3 + + + + +

2 dusnka + + + + + +

3 Wudopmaruka - + + + + +

4 MaremaTtndeckre MeTO Ibl OITMCAHUS - - + + + +
CHUTHAJIOB

5 ®Puznyeckre 0OCHOBBI ONTOJIEKTPOHUKU - - + + - -

6 BBeneHune B onTHYECKUE CUCTEMBI M CETH + - - + + +
CBSI3U

7 OcHOBBI (pU3HIECKON ONTHKH - + + + + +

8 OCHOBBI BOJJOKOHHOM ONTHKHU + + + + + +

Mocaenyomme IMCHUNITHHBI

1 Onrrueckue udpoBble - + - + + +
TEJIEKOMMYHHUKAIIMOHHBIE CHCTEMBI

2 OnTo31eKTPOHHBIE U KBAHTOBBIE - + + + + +
IpUOOPHI M YCTPOICTBA
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5.4. CooTBeTcTBHE KOMIIETEHIIUI, GOPMUPYEMBIX IPH U3YyYEeHUH TUCHHUILUIUHBI, U BU0B

3aHATHI
Ilepeuenn Bune! 3asstuit @®opMBbI KOHTPOJIS 110 BCEM BUAAM 3aHATUN
KOMIIETEHITMH JI Jla6 | TIIp. | KP/KII | CPC
I1K-9 + + + - + Brictynnenue Ha cemuHapax. Ompoc Ha
sa0opaTopHbIX paboTax. 3aueT
I1K-17 + + + - + Brictynnenue Ha cemuHapax. Onpoc Ha
J1a00paTOpHBIX paboTax. 3aueT

JI — nexuws, JIab — maGoparopusie padoTsl, [Ip — npaktuueckue 3anstus, KP/KII — kypcoBas
pabota/mpoekt, CPC — camocTosiTennbHas paboTa CTyIeHTa

6. METOAbI U ®OPMbI OPTAHU3ALIUU OBYUYEHUSA

Jlisg  ycmemHoro OCBOGHHS JAUCHUUIUIMHBI MPUMEHSIIOTCS pa3uyHble 00pa3oBaTesIbHbBIE
TEXHOJIOTUH, KOTOPbIE 00ECIEUNBAIOT TOCTHKEHUE TNIAHUPYEMBIX PE3yJIbTaTOB 00yYEHHS COTJIACHO
OCHOBHOIl 00pa3oBaTelbHON TMporpaMMe, C Y4eToM TpeOoBaHH K o0O0beMy 3aHITHH B
WHTEPAaKTUBHOU (hopMme.

7. JABOPATOPHbLIN TIPAKTUKYM

Ne paznena HaunmeHnoBanue 1a00paTOPHBIX paboOT Tpyno- OK, IIK
JUCLUITIINHBI €MKOCThb
(uac.)
2 HccnenoBanue  BOJIOKOHHO  —  ONTHYECKOTO  JaTydKa 4 TIK-9, IIK-17
MUKpOTIEpEMENICHUA Ha OCHOBE TOJUMEPHOTO ONTHYECKOTO
BOJIOKHA
3 Uccnenoranue OINTUYECKOTO JIaT4nKa JIMHEITHOTO 4 TIK-9, IIK-17
nepeMeleHus 00beKTa, TOCTPOCHHOTO MO CXeME OMTHYECKOrO
30H]2
3 HccnenoBanne 3((GEKTHBHOCTA BBOIAa CBETa B BOJOKOHHBIN 4 OK-9, TIK-2,
CBETOBOJI TIK-4, [IK-14

8. IPAKTUYECKHUE 3AHATHUA (CEMUHAPBI)

Ne| Pa3znmen AUCIUIIIHHEL U3 TemaTuka NpakTUYECKUX 3aHATUN Tpyno- Komnerenmmu
Tabm. 5.1 €MKOCTb OK, TIK
(uac.)
1 2 Meronuku pacuera XapakTepUCTUK 4 [IK-9, I1K-17

JUCKPETHBIX ONNTUYCCKUX BJIEMCHTOB
BOJIOKOHHO-ONITUYECKUX YCTPOUCTB!
HOJISIPU3aTOPOB, (ha30BbIX MIACTHHOK,
ONTUYCCKUX N30JIITOPOB

2 3 Pacder 0CHOBHBIX MapaMeTpoB 4 [K-9, ITK-17
BOJIOKOHHBIX CB€ETOBOI0B, IMTapaMETPOB
YYBCTBUTCIIbHBIX 3JIECMCHTOB
MOJISIPU3aLHOHHO-BPAIIATEIBHOTO TUIIA,
XapakTepUCTUK AaTINKOB. CeMuHap.

3 6 PacueT xapakTepuCTUK BOJOKOHHO- 4 T1K-9, TIK-17
OIITHYECKUX JATYMKOB PACHPE/ICIIEHHOTO
TUTIAa HA OCHOBE 3 (heKTa PIIEEBCKOTO
paccestaus. CeMuHap.
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9. CAMOCTOSATEJIbBHASA PABOTA

Ne | Pa3znmenst TemaTnka caMOCTOSITETBHON PabOTHI Tpyno- | Kommne- KonTpoas

1/ | TUCIUTUINHBI (Oemanuzayus) €MKOCTh | TEHITUH BBITIOJTHCHHUS

n | u3 1abm. 5.1 (dac.) OK, ITIK paboTHI

L. 1 W3ydenne TeopeTHaecKkoro MaTepHuana. 2 [K-9, 3auger.

IK-17

2. 2 M3yyenue TeopeTHuecKoro MaTepuana. 8 [K-9, BricTyruienus Ha
IToaroToBka K MpakTU4YECKUM 3aHITHAM IIK-17 cemuHape. Otyer
(cemunapam). Iloaroroska k mabopaTopHOit 10 J1abopaTopHO
pabore. pabote. 3auer.

3. 3 M3yuyenue TeopeTHuecKoro MmaTepuana. 8 [K-9, BricTyruienus Ha
IToaroToBka K MpakTU4YECKUM 3aHIATHIM IIK-17 cemuHape. Otyer
(cemunapam). Iloaroroska k mabopaTopHOit 10 J1abopaTopHO
pabore. pabote. 3auer.

4. 4 N3yyenne TeopeTHuecKOro MmaTepuana. 8 [IK-9, BricTyruienus Ha
IToaroToBka K MpakTUYECKUM 3aHITHAM [K-17 cemuHape. OTuer
(cemunapam). [ToaroroBka x 1abopaTopHOI 1o J1abopaTopHO
pabore. pabote. 3auer.

5. 5 N3yyenne TeopeTHuecKOro MmaTepuana. 4 [IK-9, BricTyruienus Ha
IToaroToBka K MpakTUYECKUM 3aHITHAM [K-17 ceMuHape. 3ayer.
(cemMuHapam).

6 6 N3yyeHue TeopeTHuecKoro MmaTepuarna. 2 [IK-9, BricTyruienus Ha
IToaroToBka K MpakTUYECKUM 3aHITHAM IK-17 ceMuHape. 3ayer.
(cemMuHapam).

10. IPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
KypcoBsie mpoekTsl (paboThl) y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHBI

11. BAJIbHO-PEMTUHI OBASI CHCTEMA

METOJUKA TEKYHIEI'O KOHTPOJIAA OCBOEHHUA JUCIHUIIJINHBI

OcymectBisiercs B coorBeTcTBuM ¢ IloJsioakeHHeM o0 mopsiike WCIOJb30BAHUA
PelTHHIOBOM CHCTeMBbI /15l OLEHKH YCIeBAeMOCTH CTYAeHTOB (rpuka3 pexropa 25.02.2010 Ne
1902) u ocHoBaHa Ha OalbHO- PEUTHHTOBON CHUCTEME OLIEHKH YCIEBAEMOCTHU , NEHCTBYIOIIEH C
2009 r., KoTOpasi BKJIIOYACT TeKYWIMii KOHTPOJb BBIIOJHEHUS HJIEMEHTOB 00beMa JTUCIHUITIIMHBI
I10 3JIEMEHTaM KOHTPOJISI C OJIBEIEHUEM TEKYIIETo peiTHHra (pasnen 6).

IIpaBuia popMupoBaHns NATHOANIBHBIX OLIEHOK 32 KXY KOHTpoibHYI0 Touky (KT,
KT2) ocymecTBisiercst IyTeM OKpYIJIEHUs BETMUMHBI, PACCUUTAHHOM 110 popmyie:

KT (Cymma _6annos, nabpannas k _KTx)*5

x= ,2_

Tpebyemas cymma 6an106 no 0OANIbHOU _ packiaoke

[Toce okoHuaHuUs ceMecTpa CTyAeHT, HabpaBmuii MeHee 50 0aioB, CYUTACTCS
HEYCIIEBAIONUM, HE TTOJyYUBIINM 3a4eT. CTy/eHT, BLINOJHUBIIMIA BCe 3alJIAHUPOBAHHbIE
JaboparopHbie padoThbl, U T.A. U HaOpaBIuit cymMmmy 50 u 60see 6amioB, MOTyJYaeT 3a4eT
«aBTOMAaTOM.

HUTOroBblii KOHTPOJIb OCBOEHMSl JIUCIUIUIMHBI OCYIIECTBISIETCS Ha DJK3aMeHE I10
TPAAUITMOHHON TATHOAITbHON miKayie. O0s3aTeNbHBIM YCIOBHEM TIEPET claueii DK3aMeHa SIBJISETCS
BBITIOJITHEHHE CTYJIEHTOM HEOOXOIUMBIX IO pabouelt mporpaMMe i AUCITUTUTMHBI BUOB 3aHSATHIA:
BBITIOJTHEHHE U 3aIIUTa PE3yIhTaTOB JTJA0OPATOPHBIX padoT.

DK3aMEHAIIMOHHBIM OWJIET COAEPXKHUT JIBa BOMpoca. MakcuMalbHas OICHKA 3a KaXKIbIi
BOIpOC cocTaBisieT 15 GamioB. MakcumanbHas SK3aMeHaIMOHHas olleHKa coctaBiisger 30 6amios.
DK3aMeHaIMoHHas cocTaBsitonias MeHee 10 OamuioB — He cmaya ’K3amMeHa, TpeOyeT MOBTOPHOM
nepe3iayd B YCTAaHOBJICHHOM MOPSIKE.
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@®opMHpPOBAHNE HMTOrOBOIl CYMMBbI 0aJ/UI0B OCYHIECTBIISIETCS  NYTEM CYMMHUPOBAHHUS
cemecTpoBoii (10 70 6amIoB) W 3K3aMEHAIMOHHOM cocTaBisromux (10 30 6amios).

Taoauna 11.1 Pacnpenesienue 6a/1710B B TeUeHHe ceMecTpa

MaxkcumanbHbII . .
Gam Ha 1-vio MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHTH y4eOHO! Y 0aJw 3a mepuoj Oasn 3a nepuos; | Bcero 3a
KOHTPOJIBHYIO
JIEITCIbHOCTH Mexay 1KT u mexay 2KT una | cemectp
TOYKY C HaJasa
2KT KOHEI| CEMECTpa
cemecTpa
[Mocenienue 3aHATHIA 3 3 4 10
TecToBBIC KOHTPOJIBHBIE PAOOTHI 3 2 2 24
Ha MPAKTUICCKUX 3aHATHUSIX
BrinonHenue u 3amura pe3yib-
tHTa pesy 12 12 24
TaTOB Ta0OPATOPHBIX PadOT
KoMIoHEHT cBOEBpEMEHHOCTH 4 4 4 12
HNToro makcumym 3a nepmos: 15 27 28 70
Crava sk3aMeHa (MakCUMyM) 30
HapacTtaouum uTorom 15 42 70 100
Tadoauua 11.2 Ilepecyer 02/J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
bajjibl Ha 1aTy KOHTPOJIbHOM TOYKH Ouenka
> 90 % ot makcuMasbHOH cyMMBbl 6ayutoB Ha paty KT 5
Ot 70% 1o 89% oT MakcumanbHOW cyMMbl OaiutoB Ha aaty KT 4
Ot 60% 1o 69% oT MakcuManbHOW cyMMbI OaiutoB Ha aaty KT 3
< 60 % oT MakcUMaJIbHOI cyMMBbl 6ayu1oB Ha naty KT 2
Ta6auna 11.3 Ilepecuer cymMbl 6a/1JI0B B TPAAMUIMOHHYIO H MEKIYHAPOIHYI0 OLIEHKY
OIIeHKa (FOC) Hrorosasn Ccymma 63.]'[.]'[0B, YUYUTBIBAECT YCIICHIHO OHeHKa (ECTS)

CIAHHBIHN YK3aMeH

5 (oT4HO) (32YTEHO) 90 - 100 A (oTIH4YHO)
85-89 B (ouenp xoporo)
4 (xopomo) 75— 84 C (xopomio)
(3a4TeHo) 20-74
3 (YHOOBJIETBOPUTEIHHO) 65 — 69 D (ynonersopurersHo)
(3auTeHo) 60 - 64 E (mocpescTBeHHO)

2 (HeyIOBJICTBOPUTEIBHO),

F (seynoBneTBOpuTEIHLHO
(He 3a4TeHO) (Heyx P )

Hwuxe 60 6a110B
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12. VYEBHO-METOJAUYECKOE 1 ”TH®OPMAILIMOHHOE OBECITIEYEHUE
JUCHUILINHDI:

12.1. OcHoBHas uTEpaTypa

1. B.M. lllangapoB. BonoKOHHO-ONTHYECKUE YCTPOUCTBA TEXHOJIOTUUECKOTO HA3HAYCHHUS. —
Tomck: Tomck. Toc. YH-T CUCTEM YIIP. M PaIUO3JICKTPOHUKH, [ DIEKTPOHHBIA pecypc]: yueOHoe
nocobue — Tomck: TYCVYP, 2013. — 190 c. Pexxum gocryna
http://edu.tusur.ru/training/publications/3709

12.2. JIuTepaTypa 10NOJHUTEIbHAS

1. B.1.bycypun, }0.P.HocoB. BonokoHHO - onTuyeckue AaT4uKu: (pU3MUECKUe OCHOBBI, BOIIPOCHI
pacuera U npuMeHeHus. - M.: Dueproaromusaar, 1990 r. (3)

2. b.A Kpactok, I'.'1.KopreeB. OnTuueckrie CUCTEMBI CBA3H U CBETOBOJIHBIE JATUUKH (BOIPOCHI
TexHOoJIOTHH). - M.: Paguo u cBs3p, 1985. - 192 c. (6)

3. UrnaroB A.H. OnTosnekTpoHrKa U HaHOPOTOHHKA [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue. —
CIIO.: Jlanb, 2011.- 528 c. Pexxum goctyna http://e.lanbook.com/view/book/690

12.3. IlepeyeHb MeTOAMYECKHUX YKAZAHUN N0 NPAKTHYECKUM 3aHATHAM U JIA0OPaTOPHBIM
padoram

1. Kapnymun I1. A., [llannapos B. M. HccnenoBanue BOJOKOHHO — ONTHYECKOTO IaTUMKa
MUKpPOIIEPEMEILEHN HAa OCHOBE IOJIMMEPHOI0 ONTHYECKOIO BOJIOKHA: [ DJIEKTPOHHBIN pecypc]:
Metoanyeckue yka3aHus K jaboparopHoii padore — 2011. 7 c. Pexxum nocryna:
http://edu.tusur.ru/training/publications/59

2. IManpapos B. M., Kapnymus I1. A. MccnenoBanne onTHYECKOr0 1aTYMKa JIMHEHHOTO
nepeMenieHus: 00beKTa, MOCTPOSHHOTO TI0 CXeMe ONTHYECKOro 30H4a: [ DIeKTPOHHBIN pecypc]:
Mertoanyeckue yka3anus K gaboparopHoii padore — 2011. 6 c. Pexxum nocryna:
http://edu.tusur.ru/training/publications/61

3. Tpenuxus I1. A., Hlannapos B. M. UccnenoBanue 3¢ (heKTHBHOCTH BBOJIa CBETA B BOJIOKOHHBIH
CBETOBOJI: [DNIeKTpOHHBIN pecypc]: MeTonnueckue ykazanus K JjaboparopHoii padore —2011. 7 c.
Pexwum nocryna: http://edu.tusur.ru/training/publications/120

4. annapoB B.M. BonokoHHO-onTHYECKHE YCTPOICTBA U MPUOOPHI: [ DIEKTPOHHBIN pecypc]:
Y4eOHO-MeToInYeCKOe TOCOOHE MO MPAKTUYECKUM 3aHATUSAM M CAMOCTOATENBHOM padoTte ams
6axanaBpoB HarpasieHus 210700.62 "NHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU M CUCTEMBI CBSA3H"
(mpoduis - "OnTHYECKHE CUCTEMBI U CeTH CBs3U. - Tomck: ToMck. roc. yH-T CHUCTEM yIIp. U
panuoanexkrponuku, 2013. — 60 c. Pexxum nocryna: http://edu.tusur.ru/training/publications/3712

13. MaTepuajbHO-TeXHHYECKOE o0ecneuyeHue JUCIUIINHBI

Jlaboparopun  kadp. CBYuKP, B TOomM wumcrne, cneuuanuzupoBaHHas —Jaboparopus
«Onro3nexTpoHukn» (aya. 3336), a takxke nadboparopun npyrux kadenap PTO. Beruncaurenshas
nabopatopus (ayn.337 0), kadeapsr CBUuKP oGopynoBana mnepcoHaJIbHBIMA KOMITHIOTEPAMH,
00BbETMHEHHBIMH B JIOKAJIBHYIO BRIUUCIUTENRHYIO ceTh Ka. CBUuKP ¢ Brixomom B Internet.

14. MeToanueckue peKOMEHIAUM 110 OPraHU3aAIUU U3YyYeHUs] AU CUUIJINHBI :

O0beMm qacCoB, IMPEAYCMOTPCHHBIX yqe6HBIM IJIaHOM JJISI U3YUCHUA NUCHUIIIINHBI, ITO3BOJISICT
OCBCTUTHL TOJIBKO KJIIOYCBBIC MOMCHTBI U PACKPLITH 0a30BbIE MOHATHSA npru 4YTCHUH HCKHHﬁ.
HOBTOMy npu pceajau3anuu MnporpaMmbl CTYACHTBI JOJIKHBI HOOCTATOYHO MHOI'O pa6OTaTB
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CaMOCTOSITENIbHO KaK MpH TOBTOPCHHH JICKIMOHHOTO Marepuana, TaK W TpPH IOATOTOBKE K
7a00pPaTOPHBIM 3aHSATHSM M BBITIOJIHEHHH CaMOCTOATENIbHON padoThl. Jyis obecrieueHust 3ppexTun-
HOT'O YCBOGHHS CTYJCHTAMH MaTEPHUaIOB TUCIMILIMHBI HEOOXOIMMO Ha MIEPBOM 3aHSATHH CHAOIUTH
UX TIEPEYHEM BOIPOCOB, KOTOPBIC MOMJICIKAT U3YUEHHIO, CIIICKOM OCHOBHOW M JOMOJHHUTEIHHON
JMTEPATyPHI ISl CAMOCTOSITEIILHON paObOThI, TEMATHKOW 3aaHUM JIJISI CAMOCTOSITEIIbHON pabOTHI.

JIss TeKyIIero KOHTPOJSI YCIEBAGMOCTH W IMPOMEKYTOUYHOH aTTECTAIlMH HWCIOIb3yeTCs
TECTOBBII KOHTPOJIb 3HAHUM.

JIeKIIMOHHBIE 3aHATHS KEJNATENBbHO MPOBOJIATCS C NMPUMEHEHHEM IPE3CHTAIMi, a TaK e
JEKIIMOHHBIX JIEMOHCTpAMid. DTO CYIIECTBEHHO YJIydllaeT JWHAMHKY JIEKIUH U CIIOCOOCTBYET
JTydieMy yCBOSHHMIO Marepuana. Ha jmexnusx HeoOXoauMo oOpamiaTh BHUMAaHUE Ha OCOOCHHOCTH
NPUMEHEHHUS pPacCMaTPHBAEMOro MaTepHuaja B TOCIEAYIOMIMX Kypcax, a Takxke B Oymymei
npodecCHOHATIBLHOMN 1eATEILHOCTH.
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MHWHHUCTEPCTBO OFPA30BAHUS U HAYKHA POCCUMCKOM ®EJIEPALIANA
denepanbHOE FOCYIapCTBEHHOE OI0KETHOE 00pa30BaATENIbHOE YUPEXKICHNUE
BBICILIET0 00pa30BaHUs
«TOMCKHWH I'OCYJIAPCTBEHHbIA YHUBEPCUTET CUCTEM
YIIPABJIEHUSA U PAIUOIJIEKTPOHUKHN» (TYCYP)

YTBEPXKIAIO
IIpopekTop no y4uedHoii padore

ILE. Tposin
«_» 2016 .

®OH/J] OLIEHOYHBIX CPEJICTB IO YYEBHOM JUCHUILJIUHE

B0J10KOHHO-ONITHYECKHE CUCTEMbI TEXHOJOIHMUECKOIr0 Ha3HAYEHUS

YpoBeHnb ocHOBHOI1 00pa3oBaTe/ibHOU nporpamMmmbl: BAKAJIABPUAT

Hanpagnenue(st) noaroroBku (cnenuajbioctsb): 11.03.02 <UHO®OKOMMYHUKAIIMOHHBIE
TEXHOJIOTUU U CUCTEMBI CBA3HN»

Ipoduns(u): ONTHYECKHUE CUCTEMbBI U CETH CBA3U

®opma odoyuenuss OUHAA

®axyaster PT® (PAJIMOTEXHUYECKHWI)

Kageapa CBUnKP (CBEPXBBICOKOYACTOTHOM U KBAHTOBOM PAJIMOTEXHUKW)

Kype 3 Cemectp 6

Y4eonblii niian Hatopa 2013, 2014, 2015 u nocjieayOMX JieT.

3auer ceMecTp dud. 3auer cemMecTp

IK3aMeH 6 ceMecTp

Tomck 2016
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BBenenue

®onn oueHouHblXx cpeactB (POC) sBisieTcd NPUIOKEHUEM K paboyeil mporpamme
JUCLUIUIMHBI «BOJIOKOHHO-ONTUYECKHE CUCTEMbI TEXHOJIOTMYECKOT0 HA3HAYEHUS» U IIPEJICTABIISIET
co00M COBOKYNMHOCTb KOHTPOJIbHO-U3MEPUTEIIbHBIX MaTepualioB (TUMOBBIC 3aj1a4yu (3aJaHus),
KOHTPOJIbHBIE pabOThI, TECTHI WU Jp.) M METOAOB HMX HCIIOJIB30BAaHUS, NPEAHA3HAYCHHBIX IS
U3MEPEHUs YPOBHS IOCTHIKEHUS CTYJIEHTOM YCTaHOBJICHHBIX PE3YJIbTaTOB O0yUYCHUSI.

®OC 1o JUCUMIUIMHE HCIIOJIb3YETCs MPHU MPOBEACHUN TEKYLIET0 KOHTPOJIS YCIEBAEMOCTH

Y IIPOMEKYTOYHOM aTTECTALMU CTYACHTOB.

[lepedens 3aKperICHHBIX 33 AUCHUIUIMHONW KOMIIETEHIINHA puBeeH B Tabaue 1

Taoauna 1 — [lepeyeHb 3aKpenJieHHbIX 32 JUCUMIIJIMHON KOMIIEeTEHIIH I

K())I (I’OpMyJ'[I/Ip()BKa KOMIICTCHIIMU 9Tanel Q)OpMHpOBaHI/Iﬂ KOMIICTCHIIMU
T1K-9 YMEHHUE MPOBOJUTH PACUETHI O JloJIzKeH 3HATH YCTPOICTBO, PUHIIMITEI PAOOTHI U
TIPOEKTY CeTeil, COOpyKEHHIt 1 XapaKTePHCTHKH BONOKOHHO-ONTHYECKUX IaTIHKOB
. Pa3IUYHBIX PU3NYECKUX BO3ACHCTBUI U MPUHLIMUIIBI Pa0OTHI
CpCaACTB I/IH(bOKOMMYHI/IKaLII/II/I B
BOJIOKOHHO-ONTHYECKHX JIA3EPOB.
COOTBCTCTBHH C TCXHUYCCKUM
3a/[aHMEM C HCTIOIb30BAHUEM KaK JloJIzKeH yMeThb IPOBOJUTH KOMITBIOTEPHOE
MOJIEIUPOBaHHUE U IPOEKTUPOBAHUE BOJIOKOHHO-
CTaHZapPTHBIX METO/IOB, IPUCMOB | i1y yeckux KoMIOHEHTOB 1 YCTPOMCTB, a TAKXKE UMETh
U CPCACTB aBTOMATHU3alluH MPE/ICTABICHHE O METO/IaX KOMITBIOTEPHOU ONTUMH3AIIHH
IIPOCKTUPOBAHN, TaK U TaKUX YCTPOMCTB; MOJIb30BaTHCS CIIPAaBOUYHBIMU JaHHBIMHU
CaMOCTOSITEJILHO CO31aBAEMBbIX 10 BOJIOKOHHO-ONITHYECKAM KOMITOHEHTaM U MpHOOpam Ipu
OPUTHHAJIBHBIX MPOEKTUPOBAHUN HHPOKOMMYHHUKAIIHOHHBIX CHCTEM H
ceTel CBS3U.
Jloken BJafeTh HaBbIKAMHU YTEHHS M M300paXKCHUs CXEM
BOJIOKOHHO-ONITHYECKHX CHCTEM U CeTe Ha OCHOBE
COBPEMEHHOH 3JIeMEHTHOU 0a3bl BOJOKOHHOM ONTHKH;
HaBBIKAMH pacyeTa, MPOEKTHPOBAHUS M KOMIIBIOTEPHOTO
MOJICIUPOBAaHNUSA  BOJIOKOHHO-ONITUYECKUX JJIEMEHTOB U
YCTPOMCTB.
[IK-17 | cnocoOHOCTH TPUMEHSITH JloJzkeH 3HATH OCHOBHBIE 3aKOHBI U COOTHOLICHHS
COBPECMCHHBIC TCOPECTUICCKUC U BOJIHOBOM OIITHKU u OITHUKH HanpapJISIoIUX
JUDIIEKTPUUECKUX CTPYKTYD; OCHOBBI ¢bu3uKn
SKCHICPUMCHTAJIBHBIC METObI o o oo
B3aMMOJICHCTBUS CBETA CO CPEJON M HEIMHEHHOH ONTHUKY;
HCCIENOBAHNA C LEIBIO CO3MAHUA | xapakTepuCTHKM COBPEMEHHBIX  BOJOKOHHO-ONTHYECKHX
HOBBIX INEPCIICKTUBHLIX CPEACTB YCTPOWCTB U MPUOOPOB.
DMEKTPOCBA3H U HHPOPMATHKH Jonxen ymerb 0ObsicHATH (usnueckue dddexTs,
JeXamupe B OCHOBE paboOThl  BOJOKOHHO-ONTHYECKHX
KOMIIOHEHTOB W IMPUOOPOB; IPUMEHSATH U3BECTHBIE METOIBI
WCCIICIOBAaHNS ~ BOJIOKOHHO-ONTHYECKHX  3JEMEHTOB U
YCTPOHCTB; pacCUMTHIBATH MapaMeTphl M XapaKTEPHUCTHKH
BOJIOKOHHO-ONITHYECKUX KOMIIOHEHTOB M YCTPOMCTB.
JlokeH BJIaieTh HABBIKAMU ITPAKTHUECKOH pabOTHI C
BOJIOKOHHO-ONTHYECKHMH 3JIEMEHTaMH, a TaKXKe C
KOHTPOJIbHO-U3MEPUTENILHON anmapaTypoil.

2. Peaan3zanus KoMneTeHIui

2.1. Komnerennusa ITK-9

1o

[IK-9: ymeHue TPOBOAUTH  PaACUETHI MPOEKTY CETeH, COOPYXKEHHU H  CpPEICTB
MHOOKOMMYHUKALIUA B COOTBETCTBUM C TEXHUYECKUM 33JaHHEM C HCIOJIb30BaHUEM Kak
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CTaHJAPTHBIX METO/IOB,

PUEMOB U

CpE€ACTB aBTOMATU3allUM IIPOCKTUPOBAHUA,

CaMOCTOSITEJIbHO CO3/ITaBa€MbIX OPUTHHAIBHBIX.
Jnst hopMupoBaHUsI KOMIIETEHITMA HEOOXOIUMO OCYIIIECTBUTH PSIJT ATAIOB.

Oranbl HOPMUPOBAHKS KOMIIETEHIIUH, TPUMEHSIEMbIE JJIS 3TOTO BUJIbI 3aHATHH U UCIIOJIb3YEMbIC
Cpe/ICTBa OLICHUBAHUS IIPEICTABIICHBI B TAOJIHIIC 2.

TaK

Tabauna 2-Itanbl GOpMHUPOBAHUA KOMIIETEHIIUN U CIOJIb3yeMble CPeACTBA OLleHUBAHUS

JIATYMKOB Pa3IUYHBIX
(bu3nvecKux BO3ACHCTBUN U
MIPUHLMITEL PabOTHI
BOJIOKOHHO-OTNTHYECKHX
J1a3epoOB ¥ BOJIOKOHHO-
ONTHYECKUX CUCTEM

BOJIOKOHHO-ONITUYECKUX
KOMIIOHEHTOB M YCTPOICTB,
a TaK)Ke UMEThb
IIPEJICTAaBIEHUE O METOIaX
KOMIIBIOTEPHOU
ONTUMHU3ALUU TAKUX

Cocras 3Hare YmeTs Brnaners

Conepxanue Y CTpORCTBO, IPUHIIUIIBI IIpoBoguts koMnboTepHOE | HaBbikamu YTCHUS u
pa6OTI)I nu XapaKTepPICTI/IKI/I MOZ[CJ'II/IpOBaHI/Ie nu I/I306pa)KeHI/IH CXEeM

ATAaIIoB BOJIOKOHHO-OIITUYCCKUX HpOGKTI/IpOBaHI/Ie BOJOKOHHO-OIITUYCCKHUX

CHUCTEM U CETel Ha OCHOBE
COBPEMEHHOM  3JIEMEHTHOU
0a3bl BOJIOKOHHOM ONTHKH;

HaBBIKAMH pacyera,
MPOEKTUPOBAHUS U
KOMITBIOTEPHOTO

IIpakTuueckue 3aHATUA.

IIpakTuueckue 3aHATUS.

CamocrosTensHas pabota
CTYJICHTOB.

TEXHOJIOTUYECKOTO YCTPOMCTB; MONB30BATLCS
MOJIETUPOBAHKS BOJOKOHHO-
HAa3HA4YCHUSI. CHpaBO‘IHI)IMI/I JAaHHBIMU 110
OIITUYCCKUX DJICMCHTOB U
BOJIOKOHHO-OIITHYECKUM .
YCTPOMCTB.
KOMIIOHEHTaM U Ipudopam
IIPU IPOEKTHPOBAHUU
I/IH(i)OKOMMyHI/IKaL[I/IOHHI)IX
CHCTEM U CETEH CBS3H.
Bunrsl 3austuii Jlexnun. JlaGopartopHble paGoTHI. JTaGoparopuble paboTHL.

CamocrosrensHas pabora
CTYJIEHTOB.

Hcnons3yemsle
CpeicTBa
OLICHUBaHMS

3amaun.

DK3aMeH.

3agaun.

OdopmiieHne 0T4ETHOCTU U
3anmTa J1abopaTopHBIX
pabor.

3amura 1ab0paTOpHBIX
pabor.

DK3aMeH.

OOm1re XxapaKTepUCTHKH IMOKa3aTeNlei 1 KpUTEPHEB OIICHUBAHUS KOMITETCHIINM Ha BCEX dTarax
IpuUBeEHbI B Tabnuie 3.

Tadoiauua 1 — O0mue xapakTepUCTHKH MTOKA3aTeIeH 1 KPUTEPHEB OLCHHBAHUSA KOMIIETCHIMHU

1o dTanam

Iloka3zarenu u kpurepuu

3HaTh

Ymertb

Bnaners

OTIU9HO (BBICOKHIA

YPOBEHB)

Obnanaer haKTHIECKUM U
TEOPETHYECKNM 3HAHHEM B
npezienax u3y4aeMoin
o0acTu ¢ HOHUMaHNuEM
TpaHuUI] IPUMEHUMOCTH.

O06nagaeT AUana3oHoOM
MPAaKTHIECKUX YMEHHH,
TpeOyeMBIX ISl Pa3BUTHSA
TBOPUYECKHUX PELICHHH,
abcTparupoBaHus
npoOem.

KoHnTpomupyer paboty,
MPOBOJMT OLICHKY,
COBEPILCHCTBYET ICHCTBUS
paboThI.

Xoportmo (6a30BbIi

YpOBEHB)

3HaeT (axThl, IPUHIMITH,
IPOLECCHI, 00LIue
TIOHSATHUS B IIpeJienax

O06nagaeT aUana3oHOM
NPaKTHYECKUX YMEHHH,
TpeOyeMBIX ISl peLIEHUS
OIpeJieTIeHHBIX MPo0JeM B

Beper oTBeTCTBEHHOCTH 32
3aBepIlCHIE 3a7a4 B
HCCIICIOBAaHHH, TIPHUCIIO-
cabMBaeT CBOE MOBEJIE-
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n3y4aeMoi o0acTy. 00JIaCTH UCCIENOBAHHS. HHE K 00CTOSTENLCTBAM B
penIeHny IpodIIeMm.

Y I0BIETBOPUTETHHO Obnamaet 6a30BEIMH Ob6namaeT OCHOBHBIMHU PaGoraer npu npsimom
N 00IIMMH 3HAHUSIMU. YMEHHSAMH, TPeOyeMbIMU HAOJIIOICHIH.
(TIOpOroBHIit YpOBEHB)
JUTSL PETLIEHUST IPOCTBIX
3amad.

dopmyIMpOBKa MMOKA3aTeIeH U KPUTESPHUEB OIICHUBAHUS JTAHHON KOMIIETCHIIMH ITPUBEICHA B
Tabymue 4.

Taouauna 2 — [loka3areju 1 KPpUTEPUU OLEHUBAHUS KOMIIETEHIIMU HA 3TaNax

IHoka3zarean u
3HaTL YmMmernb Baagern
KpHUTepuu
3HaeT ycTpoiicTBo, NpUHUMIBL | [TpoBoauT KOMIBIOTEpHOE CBoboaHO BIIa/ICET
paboThl W XapaKTEePUCTUKU MOJIETHPOBAHHUE 1 HaBpikamMu  uyTeHus u
BOJIOKOHHO-ONTUYECKUX IPOEKTHPOBAHHE M300paKeHUS CXeM
JIaTYNKOB Pa3sNMYHBIX | BOIOKOHHO-ONITHUECKHX BOJIOKOHHO-ONTHYECKUX
¢du3nueckux BO3AEHCTBUH U | koMIOHEHTOB U yeTpoiicTs; | CHMCTEM M ceTeil Ha OCHOBE
TIPUHIUIIBI paboTHl | ymeer TPE/ICTABICHHUE O COBPEMEHHON 3JIEMEHTHOMH
OTaM4Ho BOJIOKOHHO-ONTUYECKUX METOaX KOMITBIOTEPHOI 0a3bl BOJIOKOHHO ONTHKHY;
(BBICOKM J1a3epoB u BOJIOKOHHO- | onTuMU3aLud TAKUX HaBBIKAMH pacyera,
YpOBeHE) ONTUYECKUX CHUCTEM YCTPOICTB, MOB3yeTes MIPOEKTUPOBAHUS U
TEXHOJIOTHYECKOTO CTPABOYHBIMH TAHHBIM [0 KOMIIIOTEPHOTO
Ha3HA4YCHMUS. BOTOKOHHO-OMTHYCCKIM MOJEIUPOBAHUSA
KOMIIOHEHTaM 1 puGopay | BOTOKOHHO-ONTITHCCKIX
[IpH TPOEKTHPOBAHHH 3JIEMEHTOB U YCTPOUCTB.
MH(HOKOMMYHHUKAITMOHHBIX
CHCTEM U CETEU CBSI3U.
IToHrMaeT cyTh NPUHILIMIIOB YMeeT caMoCTOATENbHO Bnaneer HaBblkamu
paboThl BOJIOKOHHO- BBIOMPATH METOBI paboThI ¢ IUTEPATYPHBIMHU
ONTUYECKUX JAATYUKOB penieHus 3a1a4 B 00J1acTi HMCTOYHUKAMU, CBSI3aHHBIMU
Pa3IMYHBIX (HU3UUECKUX MIPOEKTUPOBAHUS U C IPOEKTUPOBAHUEM U
Xopomou BO3/ICMCTBUI U MPUHIIUIIOB HCCJIEIOBaHMs BOJIOKOHHO- HCCIIEI0BAaHUEM
(0azoBmrii paboThl BOJIOKOHHO- ONTHYECKUX MPUOOPOB. BOJIOKOHHO-ONTHYECKUX
YpoBeHn) ONTUYECKUX Ja3epOB U npubopoB.
BOJIOKOHHO-ONTHYECKUX
CHUCTEM TEXHOJIOTMUECKOTO
Ha3HA4YCHMUS.
JaeTt onpeneneHus OCHOBHBIX Ymeer paboTats co MoskeT KOppEeKTHO
Ynosaersopu- MIOHSATHUH B 00JIACTH CIIPaBOYHOM JIUTEPATYPOil; TIPECTAaBUTD
TEILHO . MIPUIOKEHUH BOJIOKOHHOM YMEET IPEACTABIISATH HH(POPMAIIUIO, CBSI3aHHYIO
(H;Ifool::::)m OITUKH. pe3yabpTaThl CBOCH paboThl. | € npnnomeriymMn
BOJIOKOHHOM OINTHKH.

2.2. Komnerennusa INK-17

ITIK-17: cnocoOHOCTH MNPUMCHATH COBPEMCHHBIC TCOPCTUUCCKUC U SKCIICPUMCHTAJIIbHBIC METO/IbL
HCCJIICAO0BAaHUs C LCIIbIO CO3JaHNA HOBBIX IIECPCIICKTUBHBIX CPECIACTB SJICKTPOCBA3H U I/IH(I)OpMaTI/IKI/I.
I[J'IH (bOpMI/IpOBaHI/ISI KOMIICTCHIIUN HCO6XO,Z[I/IMO OCYIICCTBUTD P OTAIIOB.

OTaIbl (I)OpMI/IpOBaHI/ISI KOMIICTCHI WU, ITPUMCHSACMBIC IJIA 3TOrO0 BUJbI 3aHATUH U HCIIOJIb3YCMbIC
CpeacTBa OLICHUBAHUS, ITPCACTABJICHLI B Ta6J'II/II_[e 5.
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Tabauna S-Itanbl GopMHUPOBAHUA KOMIIETEHIIUN U MCIOJIb3yeMble CPeACTBA OLleHUBAHUS

HpaKTqucm/Ie 3aHATHA.

HpaKTI/I‘IeCKI/Ie 3aHATHA.

CaMocTosgTenpHas pa60Ta
CTYACHTOB.

Cocras 3HaThb YmMmeTh Bnagers
Copnepxanne 3taroB | OCHOBHEBIE 3aKOHBI u | OOBACHATD ¢msnueckne | HaBplkaMn — TpaKkTHUECKOH
COOTHOIIICHUS BONHOBOH | 3(ekTr,  Jexamue B | padlOTBI € BOJIOKOHHO-
OIITHKH u OIITHKH | OCHOBE Pa0OTHI BOJIOKOHHO- | ONTHYECKUMH DJIEMEHTaMH,
HaIPaBILFOIINX OIITHYECKUX KOMIIOHEHTOB M | @ TaKXke C KOHTPOIBHO-
IMDIICKTPUYECKUX CTPYKTYp; | IPHOOPOB; NPUMEHATH | U3MEPUTEIILHON
OCHOBBI (GU3MKY | N3BECTHBIC METOZBI | ammaparypou.
B3aMMOJICHCTBHS CBETa CO | UCCIICNOBAaHUS BOJIOKOHHO-
cpenoit " HEJIMHEHHON | ONTHYECKUX DJIIEMEHTOB H
ONTHKY;  XapaKTePHCTUKH | YCTPOMCTB;  PacCUHUTHIBATH
COBPEMEHHBIX ~ BOJIOKOHHO- | IapaMeTpEl u
ONTHYECKHX YCTPOMCTB, | XapaKTEPUCTHKU
npuOOpPOB W BOJIOKOHHO- | BOJIOKOHHO-ONTHYECKHX
ONTHYECKHX CHCTEM | KOMIIOHEHTOB, YCTPOMCTB U
TEXHOJIOTUYECKOTO BOJIOKOHHO-ONITHYECKHX
Ha3HAYCHUSL. CHCTEM  TEXHOJIOTHYECKOro
Ha3HaYCHUSL.
Buner 3ansTuit Jlexmmm. JlabopaTopHBIE PaOOTHL JlabopatopHbIe PaOOTHI.

CaMmocTosTenpHas pa60Ta
CTYACHTOB.

Hcnonb3yemeie
cpencTBa
OLICHUBAaHUS

3agaun.

3auer.

OdopmiieHHE OTYETHOCTH U
3aInuTa J1abopaTOpPHBIX
pabor.

3aiura 1a00paTOPHBIX
pabor.

3ayer.

OO0me XxapaKTepUCTHKY ITOKa3aTeNel M KpUTEPUEB OIICHUBAHUS KOMITIETEHIIMM Ha BCEX dTarax
IpUBEIEHBI B Tabnuie 6.

Ta6auna 6 — O0mue XapakTepUCTUKH N0KA3aTeJIeil 1 KpUuTepHeB OLleHUBAHUS KOMIIETeHIIUH

10 3TalIaM
Ilokazarenu u
3HaTh YMeTn Bnagers
KpHUTEpHH
Oo6nanaer dpaktryeckumu | OOnazaer Auana3oHOM KonTtpomupyer pabory,

OTnu4HO (BBICOKHH
YPOBEHB)

Y TEOPETHYECKUMHU
3HaHUAMMU B MIPCaciax
n3y4JaeMoi 06jacTu ¢
IMOHUMAHWEM I'PAHUIL]

MPUMEHHUMOCTH.

IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX TSl pa3BUTHS
TBOPUYECKUX PELICHUH,
abCcTparupoBaHus MPOOIIEeM.

MpOBOJIUT OLICHKY,
COBEPLIEHCTBYET IEHUCTBUS
paboThI.

Xoporo (6a30BbIi

3HaeT (akTel,
MPHUHIIMIIEI, IPOLIECCHI,
o01re MOHSTHS B
npezeax u3y4aemMou

Oo0Oagaer nMara3oHOM
NIPaKTUYECKUX YMEHUIA,
TpeOyeMbIX JUTsSl pEIICHHS
oTpeieIeHHBIX MPOOJIeM B

Bbeper oTBeTCTBEHHOCTS 32
3aBepIleHNE 3a1a4 B
HCCIIEIOBAHNH,
MIPHUCIIOCAOIMBAET CBOE

YPOBEHB)
obnactu. 00J1acTH UCCIIeTOBAHNS. MTOBEJICHNE K
00CTOATENTLCTBAM B PEIICHUH
mpobieM.
Y I0BIETBOPUTETHHO Ob6nanaeT 6a30BBIMH ObnamaeT OCHOBHBIMH PaGoraet npu npssmom
(TIoporoBsIit 00IIMMH 3HAHUSAMU. YMEHUSMH, TpeOyeMbIMH A1l | HaOIIOIEHHH.
YPOBEHB) BBITIOJIHEHUS ITPOCTHIX 3a]1a4.

@opMyJIMpOBKA [T0KA3aTEIEH U KPUTEPUEB OLICHUBAHUS JaHHON KOMIIETEHLIUH IIPUBE/ICHA B

tabnuue 7.
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Tao6auna 7 — [loka3aTesu 1 KPpUTEPUU OLEHUBAHUS KOMIIETEHIIUU

IHoka3zarean u
3HaThL Ymerhb Baagern
KpHUTepuu
3HaeT OCHOBHBIE 3aKOHBI M | YMmeeT 00BsicHATh | CBOOOAHO BIIaJICET
COOTHOIIICHHS BOJHOBOW ONTHKU U | (usmyeckue 3¢ ¢dekThl, | HaBBIKAMU
ONTHUKH HATIPABJIAIONINX | JIeXkKalue B OCHOBE pabOTHI | MPAKTHYECKOW pabOTHI
JIUDIIEKTPUUECKUX CTPYKTYpP; | BOJOKOHHO-ONTHYECKUX c BOJIOKOHHO-
OCHOBBI (DM3WKM B3aMMOJCHCTBHS | KOMIIOHCHTOB WM MPUOOPOB; | ONTUYECKAMU
cBeTa CO Cpelod W HEJIMHEWHON | MPUMEHSTbH MU3BECTHBIE | JJIEMEHTaMH, a TaKke C
o OTTHKH; XapaKTePUCTUKH | METOJbI WCCIIEIOBAHUS | KOHTPOJILHO-
(BZITZZEE COBPEMEHHBIX _ BOJIOKOHHO- | BOJOKOHHO-OMNTHYECKHX 1/13Mepmem>1v{op"1
ypOBenb) ONTUYCCKUX YCTPOMHCTB, MPUOOPOB | 3JEMEHTOB U YCTPOMCTB; | ammapaTypoii.
Y BOJIOKOHHO-ONTHYECKUX CHUCTEM | PacCUMTHIBATh MapamMeTpbl U
TEXHOJIOTMYECKOTO Ha3HAUCHHUSI. XapaKTePUCTUKH
BOJIOKOHHO-ONTHYECKUX
KOMIIOHEHTOB, YCTPOWCTB U
BOJIOKOHHO-ONTHYECKUX
CUCTEM TEXHOJOTUYECKOTO
Ha3Ha4YCHUs.
[ToHnmaer cBsi3u MeXIy Nmeer mnpencraBnenue o | Briapeer HaBbikamu
Ppas3IMYHbIMU NOHATUAMU B MeToaax KOMHI)IOTepHOI\/II pa6OTbI C
00J1aCTH BOJIOKOHHO-OIITHYECKUX OIITUMH3ALIUN JIMTEPATYPHBIMU
X puOOPOB M BOJOKOHHO- XapaKTePUCTHK BOJIOKOHHO- | HCTOYHUKAMU B
( 6;;(:::1(;“1 ONTUYECKUX CUCTEM ONTUYECKUX DJIEMEHTOB U | 00JacTu BOJIOKOHHOMN
YPOBCHE) TEXHOJIOTHUECKOTO Ha3HAUCHHUSI. pubopOB; OTTHKH.
Nwmeet npencrasieHue o YMeeT caMoCTOATENbHO
IMpUHOXIIAX NOCTPOCHUA OINPCACTIATL METO/AbI
BOJIOKOHHHO-OIITHYCCKHUX peuicHuA 3aga4
9JIEMEHTOB U MPUOOPOB. MPOEKTUPOBAHUSI.
Nwmeet npencrasieHue o YmMmeer paboTath co MoxeT KOppeKTHO
YnoBiaerBopu | IPHUHIMIIAX NOCTPOCHUSA CIIPaBOYHOM JIUTEPATYPOH; MPEICTaBUTh 3HAHUS U
TeJILHO BOJIOKOHHO-OTITUYECKUX yMEeT MPeICTaBIISITh nH(POPMAIIHIO,
(moporoBbIi 3JIEMEHTOB U IPHUOOPOB. pe3yIbTaThl CBOEH pabOTHI. CBS3aHHYIO C
YPOBEHb) OITUYECKUMU
SIBJICHUAMU.

3. Tunu4Hbie KOHTPOJIbHBIC 3a1aHUSA

JUia peanuzanyy  BBIILIENIEPEYUCIICHHBIX 3a4a4y OOy4YeHHUS MCIONb3YIOTCS CleNylolue
MaTepuabl:
— KOHTPOJIbHBIE 3aJjaHMs WM UHbIE MaTepuaibl, HEOOXOIUMBIE JUIsl OLIEHKH 3HAHUH, YMEHH,
HaBbIKOB M (WJIM) OMNbITa JAEATEIbHOCTH, XapaKTePU3YIOIIMX JTanbl (HopMHpOBaAHUS
KOMIIETEHIIM B Mpoliecce 0CBOEHUSI 00pa30BaTeIbHON IPOrpaMMBbI, B COCTABE:

KOHTpOJIbeIe 3agauun (TI/IHI/I‘IHLIB) 10 3JICMCHTAPHBIM 3HAHUAM U IPAKTUHYCCKUM HaBbIKaM
Imo TemMam:

3.1. TEMA: Onru4yecKkue KOMIOHEHTHI BOJTOKOHHO-ONTHYECKHUX JATYNKOB.

3anaua 2.

Ha mreHO4HBIN NOJISIpON AAAET JIMHENHO NOJIIPU30BaHHBIM CBETOBOM ITy4OK MOLIHOCTBIO
1 MBT, miockocTe nossipu3anuy CBeTa OTKJIOHEHA OT HAIPABIIECHHs IVIABHOM OCH MOJSPOMIA Ha
30°. KakoBa BenWMYMHA CBETOBOM MOIIHOCTH, TMPOIICANICH dYepe3 MOJApU3aTop, €Clu
HOJISIPU3YIOIINN MaTepuasl 3aKII0U€H MEXIy IBYMs CTCKISIHHBIMHM IUIaCTUHKaMu (A CTeKJia
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n=1,51), a ¢ppeHeneBCKUMHU OTPKEHHISIMHA HA TPAHHIIE MEXK/Y CTEKIIOM U 3TUM MaTEepPHaIOM MOXHO
npeHeopeyn?

Pemenue:

YMeHbIIIEHHE MOIIHOCTH CBETOBOW BOJIHBI, MPOIICANICH Yepe3 MOJIIpOu, 0O0yCIOBICHO B
peaNbHBIX 2JIeMEeHTaX A (EeKTaMyd YaCTHYHOTO OTPAKEHHUs CBETa Ha TpaHUIAX pasjesia cpel C
pa3HBIMU CBOMCTBaMH, IIOTJIOIICHUS CBETa B MaTepuajie CTPYKTYphl, a TaKXke COOCTBEHHO
MOJISIPU3YIOIIMM JICHCTBHEM TaKOTO DJICMEHTA.

JI1st HaTJIATHOCTH TIPEICTaBUM CXeMY JaHHOTO 3jieMeHTa (puc. 1.2). YacTuuHoe oTpakeHue
CBETa MOYKET HaOII0JAThCA 37eCh Ha rpaHuIiax pasaena 1 — 4 (orMmeueHsl crpenkamu). CorjaacHO
YCIIOBUSIM 3aJ1a4M, MOXKHO TIpeHeOpedb 3G (heKToM OoTpakeHHs cBeTa Ha rpanunax 2 u 3. [Tockonbky
YCIIOBUSIMM HE OIpe/e/ieHa BEIWYMHA ONTHYECKOTO IOTJIONICHUS B MaTepHaje IMOJIIpOousa, UM
TaKke npeHeOperaeM. B wrore, nis onpeneneHuss MpoIIeAneld CBEeTOBOM MOITHOCTH YYUTHIBAEM
3 deKT YaCTUUHOTO OTPAKEHUSI CBETA Ha BXOJHOW M BBIXOJIHOM IpaHHUIAX CTPYKTYPHI (TpaHHIlbl 1
U 4), a TaK)Ke OTKJIIOHEHUEM IJTIOCKOCTH TOJISIPU3AIlMK CBETa OT TJIABHOT'O HAITPABJICHUS MOJISIPOUIA.
omnpeneasieMbIM 3aKOHOM Majtroca.

Por.ax Porp.owix
P— -
— —-
P Bx P BhiX
A A4 A
1 2 3 4

Puc. 1.2. Cxema mieHO4YHOT0 MOISPOU/IA.

[Tockonbky k03((PUIMEHT OTpakeHHs cBeTa (10 MHTEHCHUBHOCTH) HA TPaHMIIE AMDIEKTPUUECKON
4 n— ‘\ [
\n+ )

3], TO UHTEHCUBHOCTH (MM MOLIHOCTB) MPOIIEIIIETO MMyYKa PU MOJTHOM MPOIYCKaHUH MOJISpouaa

Cpe€abl C IMMOKA3aTEJICM NPEIOMIICHUA N U BO34yXa ONPEACIACTCA COOTHOLICHUEM 7 = 2,

6buta Obt pasma B, =B, -(1-0)(1-1)=F,, -(1- r)*. Yuer mnoBopota INaBHO OCH

MOJISIPOMJA OTHOCUTENIBHO TUIOCKOCTH MOJIIPU3AIMU CBETOBOW BOJIHBI IIPUBOJUT 3TO COOTHOILIEHHE
K BUAY:

P,=P, (1- r)? - cos” @, rae 6=30°. Jlms n=1,51 B nTore noTydaem:
1=0,0413; Poy=1+(1-0,0413)*-cos3(30°)=0,9178-0,750,6884 MBr.

TakuMm 00pa3oM, MOIIHOCTb MPOIIEAIIEro Yepe3 MOJISPOU]] CBETOBOTO MyUKa B IaHHOM

cinydae cocraisier 0,6884 mMBT.

3.2. TEMA: Bo0/10KOHHO-ONITHYECKHE JATYUKH C BOJJOKHOM — JIMHHEH Nepeaadu

3agaua 1

OnTuveckuii JaT4MK HAMPsDKEHHOCTH MAarHUTHOTO TOJIs TOCTPOEH Ha ocHoBe d(dekra Dapanes B
CBUHIIOBOM CTEKJIE C IOKaszareiaeMm mpenomieHus n=1,6. VICTOYHUKOM W3Iy4YeHHs SIBIISETCS
CBCTOOUOMO, I/I3J'Iy‘-IeHI/Ie KOTOpOFO IIOABOOUTCA K ‘-IYBCTBI/ITCJIBHOMY BHQMCHTy U OTBOAUTCS OT HETO
C IMIOMOIIIBFO MHOI'OMOJOBBIX BOJIOKOHHBIX CBETOBOJO0OB C I‘pa,[[I/IeHTHBIMI/I CTep)KHeBBIMI/I JIMH3aMU. B
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KayecTBe MOJIAPU3aTOpa M aHaIM3aTOpa HCIOJIb3YIOTCS IUIEHOYHBIE MOJIIPOUJIBI C HaYaJIbHBIMHU
ontuyeckuMu norepsimu 20%. Onpenenute coOOCTBEHHBIE ONTHYECKUE MOTEpU Mpudopa, cuuras,
YTO ero paboyasi TOYKA HAXOAUTCA B CEpeAHHE JIMHEHHOrO y4acTKa, a TOpPLIEBbIE MOBEPXHOCTHU
TPaJUCHTHBIX JIMH3 MPOCBETIEHBI (OTEPSIMU HAa OTPAXKEHUE CBETA OT 3TUX IMOBEPXHOCTEH MOXKHO
npeHeopeyn).

Pemrenne

OnTuyeckre MOTepu B JIaHHOM YCTPOMCTBE OOYCIOBIIEHBI HAYaJbHBIMH ONTHYECKUMU MOTEPSIMU
NoJiIpuU3aTopa W aHaluM3aTopa, a TakKe IOBOPOTOM JAPYr OTHOCHTENBHO Jpyra TJIaBHBIX
HAIpaBJICHUN TMOJIApU3aTOpa U aHaJIU3aTopa, OINPEACISIONUM TMOJIOKeHHe pabodeld TOYKH
npubopa. CepenrHa JIMHEHHOTO ydyacTKa COOTBETCTBYET YIIy MeXAy HUMH B 45°. Takum oOpazom,
CBETOBAasi MOIIIHOCTh Ha BBIXOJIC AaHATTU3aTOPa MOKET ObITh Hali/IeHa KaK:
PBHXZPBX-O,S-0,8-0052(45°)=O,64 ‘0,5-P3x =0,32 Pyy. COOTBETCTBEHHO, MMOTEPH MOLTHOCTH
coCTaBJISOT 68% winu

Bo=10-1g(P;/Pyyix)=10-1g(1/0,32)=10-1g(3,125)=4,95 nb

3.3. TEMA: Bo0/I0OKOHHO-ONITHYECKHE JATYUKH C BOJIOKHOM - YYBCTBUTEJIbHBIM 3JIEMEHTOM

3anaua 2.10
B BonokonHo-ontruueckom unrepdepomerpe Maxa-llennepa cootTHolenue
MHTECHCUBHOCTEHN CBETa B OIOPHOM U CUTHAJILHOM KaHajlax cocTasiisger 1:2. Ha kakyro
BCJIIMYMHY U3MCHACTCA IPHU 3TOM MAaKCUMaJIbHASA YYBCTBUTCIbHOCTD I/IHTep(l)epOMeTpa B
CpaBHCHHHU CO CIIy4acM OJJMHAKOBBIX MHTEHCUBHOCTEN cBeTa B 00enx KaHaimax”?

4. Tembl caMOCTOATEJIbHOM PA0OTHI CTYICHTOB

4.1. Onrudeckre KOMIIOHEHTHI BOJIOKOHHO-OITHYSCKUX JAaTYHUKOB.

4.2. BONOKOHHO-ONITUYECKHE TATYUKH C BOJIOKHOM — JIMHUEH mepeaadn
4.3. BOIOKOHHO-ONITHYECKHE TATYUKH C BOJIOKHOM - YYBCTBUTEIBHBIM JIEMEHTOM

4.4 BOJIOKOHHO - OIITHYECKHE N3MCPUTCIIbHBIC CHUCTEMbI

45 Bo0JI0OKOHHO-ONTHYECKHE CHCTEMbI TEXHOJIOTHUYECKOTO Ha3HAUCHUS PacnpeacICHHOTO TUlla

5. Tembl 1a00paTOPHBIX padoT

1. HccnenoBanue BOJIOKOHHO — ONTHYECKOrO JaT4YHKa MHKpOHCpCMeH_[eHI/Iﬁ Ha OCHOBC
MOJIMMEPHOT'O OIITUYCCKOTO BOJIOKHA.

2. HccnenoBaHrue ONTHYECKOrO AaTUHMKa JIHHEHHOIO MEepeMCIICHUS O6’L€KTa, MOCTPOCHHOI'O II0
CXEMC OIITHYCCKOI'O 30H1a.

3. HccnenoBanue S(I)(I)GKTI/IBHOCTI/I BBOJIa CBETa B BOJIOKOHHBIN CBETOBO/I.

6. JK3aMeHallMOHHBIE BOIIPOCHI

1. CrpykrypHas cxema npeoOpazoBaHMs (PU3MYECKOW BEIUYMHBI B BOJOKOHHO — ONTHYECKHX
JaTYNKaAX.

OcnoBnble napameTpsl BO/I.

MexaHu3MBbI ITEPH CBETA B BOJIOKOHHBIX CBETOBO/IAX.

HeBos0KOHHBIE KOMITOHEHTHI BOJIOKOHHO — ONTHYECKUX YCTPOMCTB: (ha30BbIe TIACTHHKH.
OnTHyeckue N30IATOPBL: IPUMED PEATU3ALIUN.

[Ipumep 351€KTPOONITHYECKOTO MOAYJIATOPa UHTEHCUBHOCTH CBETA.
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7. Ilpuamun pa®OThI  BOJOKOHHO —  ONTHYECKOTO Jia3zepa, HCHOJB3yromero dsddekr
KOMOMHAIIMIOHHOTO pacCcesiHUsl.

8. CrpykTypHas cxema pacrnpezaesneHHor BO u3aMepuTebHON CHCTEMBI, TPUHITUIT €€ Pa0OThI

9. IlpuHIMI MOCTPOEHUS aTUYUKA TEMIIEPATYPhl ¢ U3MEPEHUEM TEIUIoBOro usiaydeHus B BO/] c

BOJIOKHOM - JIMHHEH Mepeiadi.

10. CxeMa onTHYECKOTO 30H/a I U3MEPEHUS CMEIICHUH U KOJIeOaHmil.

11. ITpunnun nevictBus u cxema BO/I mosisipu3alinioHHO - BpalaTeIbHOIO THUIIA.

12. Cxema naTurMka MarHUTHOTO 0Jis Ha ocHOBE 3 dexra Dapazes (BOJIOKHO - TUHUS Hepeaayn).

13. Tunsl BOJIOKOHHO - ONTHYECKUX UHTEPHEPOMETPOB.

14. bazoBas cxema romoMHHOTO HHTEep(PepomeTpa Maxa - Llenaepa.

15. BeipaskeHue Jij1s1 MHTEHCUBHOCTH CBETA Ha BBIX0Jie MHTEephepomeTpa Maxa - Llenaepa.

16. Kak BeiOMparoT pabouyro Touky B uHTephepomerpe Maxa - Llennepa?

17. Cxema u mnpunHIun pabdoTel uHTEephepomerpa Padbpu - Ilepo. Ilpumep BOJl Ha ocHOBe

unreppepomerpa Padpu - [1epo.

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

19. Cxema BOJIOKOHHO - ONTHYECKOT0 THPOCKOIA C KOJIBIEBBIM PE30HATOPOM MACCUBHOTO THUIIA.

20. BonoKOHHO-ONITHYECKHE OPATTOBCKUE PELIETKU U JUIMHHO-TIEPUOAHbIE BOJIOKOHHBIE PEIIETKH —
YTO 3TO TAKOE U B YEM UX Pa3Nuyus?

21. CooTHollIeHHE MEXAY MEePHOJOM BOJIOKOHHO-OMTHYECKON OpIrTOBCKON pEIIeTKH U JIMHON
BOJIHBI CBETa, HA KOTOPOH pelIeTKa SBISIeTCS OpIrTOBCKOM.

22. IlpuHuun paboThl YYyBCTBUTEIBHOTO AJIEMEHTA [aT4yMKa YHNpyrux nedopManuii Ha OCHOBE
BOJIOKOHHO-ONITHYECKOI OPATrTOBCKON PEIIETKH.

23. Metoanl dopmupoBanus BOBP. [Ipumep cxemsl opmupoBanust BOBP.

24. Tlpumep cxembl 00pabOTKU curHama natyrka Ha ocHoBe BOBP.

25. Cxema BOJIOKOHHO-ONTHYECKOro ja3epa. OCHOBHbIE KOMIIOHEHTHL. [IyTH AOCTUKEHUS BBICOKOM
BBIXOJHOW MOIIHOCTH B TAKUX JIa3epax.

26. Cytp sbddexta xkOMOMHAIIMOHHOTO paccesHus cBera. llpuHnum pabOTBl BOJIOKOHHO —
ONITUYECKOTO JIa3epa, UCIIONb3YIoMEro 3 GekT KOMOMHAIIMOHHOTO PACCESTHHUSL.

27. Knaccuduxaiusi BOTOKOHHO-ONTHYECKUX H3MEPUTETBHBIX CHCTEM.

28. Cxewmsl aexonupoBanus uaopmamnuu B BO cucremax ¢ 4yBCTBUTEIBHBIMU dJIEMEHTAMH B BHJIE
BOBbP.

29. Pacnpenenennsle BO natunku.

30. BO TexHOJIOrM4ecKue CUCTEMBI PACIIPEIEIEHHOIO TUIIA.

7. MeTroanueckue MaTepuaJibl

Z[J'ISI obecneueHust mmponecca 06y‘-IeHI/I$I U peHICHUA 3aJav O6y‘{eHI/IH HCIOJIB3YIOTCA
CJICAYHOIC MAaTCpHAJIbl JIs1I OLCHHBAHUA 3HAaHUH WU XAPaKTCPUIYIOUC STaIlbl (pOpMI/IpOBaHI/ISI
KOMIIETECHITUM ( BCC MCTOANYCCKUC MaTCpUAJIbl IPHUBCICHLI B pa60qe1?l nporpaMMe):

1. B.M. lllangapoB. BooKOHHO-ONTHYECKHE YCTPOWCTBA TEXHOIOTMYECKOT0 HazHaueHus. — Tomck: ToMck. roc. YH-T
CHCTEM YIIp. M paJHOdJIEKTPOHHKH, [DneKTpoHHBIN pecypc]: yueOHoe mocodme — Tomck: TYCVYP, 2013. — 190 c.
Pexum noctyna http://edu.tusur.ru/training/publications/3709

2. Kapnymmn II. A., lanmapoB B. M. HccrnenoBaHue BOJOKOHHO — ONTHYECKOTO JaTydKa

MHUKpPOIIEPEMEIIEHNN Ha OCHOBE IOJIMMEPHOIO ONTHYECKOIO BOJIOKHA: [DIEKTPOHHBIN pecypc]:
Metoauueckue ykasaHus K JabopatopHoir pabore — 2011. 7 «c¢. Pexum pocryma:
http://edu.tusur.ru/training/publications/59

3. IHanpapos B. M., Kapmymmu II. A. HccnemoBaHue ONTHYECKOrO JaT4MKa JIMHEHHOTO
nepeMenieHus 00beKTa, MOCTPOSHHOTO MO CXEME ONTHUYECKOTO 30HJa: [DIEeKTPOHHBIN pecypc]:
Metoauueckue ykasaHus K JlabopatopHoir pabore — 2011. 6 «c. Pexum pocryma:
http://edu.tusur.ru/training/publications/61
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4. TpenuxwuH II. A., lllangapos B. M. HccnenoBanue 3¢(heKTUBHOCTH BBOJIa CBETA B BOJIOKOHHBIN
CBETOBOJ: [DNEKTPOHHBIN pecypc]: MeTonuueckue ykazanus K jaboparopHoi padore — 2011. 7 c.
Pexxum moctyna: http://edu.tusur.ru/training/publications/120

5. lllanmapoB B.M. BoiOKOHHO-ONTHYECKHE YCTPOMCTBA M MPUOOPHI: [DIEKTPOHHBIH pecypc]:
Y4eOHO-METOINYECKOE IMOCOOME MO MPAKTUYECKHM 3aHSATUSM U CaMOCTOSITENbHOM pabore ams
OakanaBpoB HamnpasieHus 210700.62 "MHDOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U CHCTEMBI CBSI3H"
(mpodune - "ONTHYECKHE CHUCTEMBI M CETH CBA3U. - ToMCK: TOMCK. TOC. YH-T CHUCTEM YIIp. H
paauosnekrponuku, 2013. — 60 c. Pexxum gocryna: http://edu.tusur.ru/training/publications/3712
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