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cTonroTroiE maoyma noemnmr ] YHREBEPCUTET CUCTEM YIIPABJIEHUS U
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PABOYAS IPOTPAMMA YYEBHOM JUCIUILIVHBI
«BOJIOKOHHO-0NITHYECKHE YCTPOHCTBA M CHCTEMBbI TEXHOJIOTHYECKOI0

Ha3HaA4YCHUA»

YpoBeHb 0cCHOBHOII 00pa3oBaTe/ibLHOM NPOrPaMMBbl bakanaspuat

Hanpasaenue noarorosku 11.03.02 «AndoxoMMyHHMKAMOHHDbIE TEXHOJIOTMU U CUCTEMBbI CBA3H»

Hpodunp «OOTHUYECKUE CUCTEMBI U CETH CBSI3N»

®opma 00yueHHust Oo4YHas

DakyJbTeT Papnorexunueckuii

Kadenpa CBepXBBICOKOYACTOTHOW M KBaHTOBOH pagnorexHuku (CBUYuKP)
Kypc YETBEPTHII Cemectp ___cenbmoid

Y4eonblii ni1an Had6opa 2016 roga u nocsaeayrOUUXx JeT

Pacnpenesienue pabouyero BpeMeHnu:

- (o] en < wn N=} ~ >} E
= |z |g|g |2|g|e|le|e | B
Ne Buabl yueoHoii padoThl 3 3 3 3 g g g g o) =
H H H H H H = H 2 E
D % %] D -5 D D -5 =
Q Q Q Q Q Q Q Q =
1. | Jlekuun 40 40 4acoB
2. | JlaGopaTopHbie padoThI 20 20 4acoB
3. | Mpakruuyeckue 3ansaTUS 48 48 4acoB
4. | Kypcosoii npoext/padora (KPC) - - 4acoB
(ayauTopHas)
5. | Bcero ayIuTOpHbIX 3aHATH I 108 108 | yacoB
(Cymma 1-4)
6. | W3 Hux B MHTEpaKTUBHOM (opme - 4acoB
7. | CamocrosiTeabnas padora 72 72 4acoB
cryaentoB (CPC)
8. | Bcero (0e3 hK3aMeHAa) (Cymma5,7) 180 180 [ gyacos
9. | Camoct. paGoTa Ha OATOTOBKY, 36 36 4acoB
c1ady IK3aMeHa
10.| O6mast TPy10eMKOCTb  (Cymma 8,9) 216 216 | yacoB
(B 3a4eTHBIX eJUHUIIAX) 6 6 3ET
IK3aMeH celbMOii ceMecTp
Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokon Ne 5 OT « 22 » 12 2016 1|

Jlucer coryiacoBanui

Pabouas nporpamma coctapiieHa ¢ yuetom TpeboBanuii denepanbHoro I'ocynapcTBeHHOTO
00pa3zoBaTenbHOIO CTaHIapTa BhIcIIEro npodeccuoHanbHoro oopazosanus (PI'OC BIIO) mo
HarpasjeHuto moaroroBku 11.03.02 «MHPpOKOMMYHHUKAITMOHHBIE TEXHOJIOTHU U CUCTEMBI CBSI3HY,
yrBepxkaeHHoro Ilpukazom Munob6puayku Poccuun 06 mapra 2015 r. peructpaimOHHBINA
Homep174, paccMOTpeHa U yTBEpIK/JeHA Ha 3acelaHuu Kapeapbl «  » 2016 r.,

MPOTOKOI Ne

Pazpabotunk _IIpodeccop xad. CBUuKP __ IManpapos B.M.
(momKHOCTB, Kadenpa) (moamuck) (®.1.0.)
3aB. kadenpoit CBYuKP [Tapanrosuyu C.H.
(moanuce) (®.1.0.)

Pabouas nporpamma cornacoBana ¢ ¢pakyabTeTOM, TPOGUIUPYIOIIECH U BBIITYCKAIOICH

Kadeapamu.
Hexan PT®D [Tonosa K.IO.
(oammcp) (®.11.0.)
3aB. npodunupyomeit
kapenpoit _ CBYuKP Iapanrosuy C.H.
(omuck) (®.1.0.)
3aB. BBIMYCKAOIIEH
kapenpoit  CBYuKP [lapanrosuu C.H.
(Toamuch) (®.1.0.)
IKCIEePTHI:
TYCVYP, xad.TOP, nomu. C.HU.Boromonos
TYCVYP, xad. CBUuKP [Ipodeccop A.E. Mangenb
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1. HEJIX U 3AJAYHN JUCIIUITVINHBI:

Llenbio npenoaBaHus TUCHUIUIMHBI SIBISICTCS M3YUCHHUE CTYJACHTAMU OCHOBHBIX PUHIIUIIOB
MOCTPOCHHUS BOJIOKOHHO - ONTHYECKHX YCTPOWCTB M CHUCTeM cOopa, mepeiadn U o0paboTKU
U3MEPUTENIBbHON HHPOPMAIMY; PU3NUSCKIX OCHOB H3MEPEHUS BO3MYILICHHI Pa3IMYHOM IPUPOIBI C
IIOMOIIBIO BOJIOKOHHO - ONITUYECKUX JAATYMKOB; BOIPOCOB pacyera XapaKTePUCTUK TAKUX JaTIYHMKOB
Y IyTeH yIy4YIICHHUS ITUX XapaKTEPHUCTHK.

B pesynbrare u3ydeHHsl IUCHUILUIMHBI Y CTYJICHTOB JOJDKHBI COPMHUPOBATHCS 3HAHUS,
YMEHHSI M HaBBIKH, MO3BOJISIONIME MMPOBOJUTH CAMOCTOSITEIbHBIA aHAIU3 sBJICHUI 1 3()(dexToB B
00J1acTH BOJIOKOHHOW OINTHKH, a Takxke 3(PQPEKTUBHO paboTaTh B 00JaCTH MPOEKTUPOBAHMSA,
TEXHOJIOTUH U HKCIUTyaTallMd BOJOKOHHO-ONITHYECKUX 3JIEMEHTOB, YCTPOUCTB U cucTeM. CTyIEeHTHI
JOJDKHBI  TIONMYYUTh 3HAHHS, HWMEIOIIME HE TOJBKO CaMOCTOSTENbHOE 3HA4YeHHWE, HO U
o0ecreynBaroIye MOATOTOBKY AJISl YCBOSGHUS MOCIEAYIOINX TUCIIUILINH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII:

JycuuninHa no BbIOOPY BapuaTUBHOM yacTu npodeccruonanbHoro nukia (b1.B./1B.4.1)

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA IUCHUIIJIMHBI:

[pouecc n3y4eHus TUCUUILUTMHBI HAlIpaBJieH Ha (OPMUPOBAHUE CIEAYIONINX KOMIESTECHIIHHI:

— yYMEHHE [pPOBOAMTH PpacueTbl IO TMPOCKTY CeTeH, COOPYKEHHH H  CpPEACTB
MHPOKOMMYHHUKAIIMH B COOTBETCTBUU C TEXHMYECKUM 33JlaHHEM C HCIIOJIb30BAHUEM Kak
CTaH/JapPTHBIX METO/IOB, NPHEMOB W CPEICTB ABTOMATH3AaLUHM IPOCKTUPOBAHUS, TaK H
CaMOCTOSTENIFHO co31aBaeMbIx opuruHabHbIX (I1K-9);

— CIOCOOHOCTh TPHUMEHSTH COBPEMEHHBIE TEOPETUYECKHE W HKCIEPUMEHTAIbHBIE METOJIbI
UCCIIEIOBAaHMUSI C LENbI0O CO3JaHHUS HOBBIX IEPCIEKTUBHBIX CPEACTB DIEKTPOCBSI3U U
unpopmaruku (I1IK-17).

B pesynbpTaTe n3ydeHHs JUCLUIUIMHBI CTYIEHT JOJKEH
3HATh:
- OCHOBHBIE 3aKOHBI M COOTHOLIEHUS BOJHOBOM ONTUKM UM ONTHUKH HAIpPaBISIOMIUX
msnekTpudeckux crpykryp (IIK-17);
- OCHOBBI (PM3UKH B3aUMOJICHCTBUS CBETA CO CPEJON M OCHOBBI HEJIMHEHHON ONTHKY B MPHIIOKEHUH
K ONTUYECKUM HampasisomuM ctpykrypam (ITK-17);
- YCTpPOMCTBO, NPHUHIMIBI PabOThl M XapaKTEPUCTUKH BOJIOKOHHO-ONTHYECKUX JIATYUKOB U
U3MEPUTENIbHBIX CHUCTEM pa3inyHbIX pusnueckux BozaercTeuil (I1K-9, I1K-17);
- YCTPOWCTBO, MPHUHLUIBI pabOThl M XapaKTEPUCTUKH COBPEMEHHBIX BOJOKOHHO-OMTHYECKHX
nazepos (I1K-9, I1K-17);

yMeThb:

- 00BsicHATH (usnueckue 3¢ EeKThl, Jexalue B OCHOBE pabOThl BOJOKOHHO-OMTUYECKHX
KOMIOHEHTOB U rpubopos (I1K-17);

- IPUMEHSATH Ha MPAaKTHKE U3BECTHBIE METOJIbl UCCIIEJOBAHUS BOJIOKOHHO-ONITHYECKUX HJIEMEHTOB,
yerpoiictB u cucrem (I1K-17);

- BBIIOJHATH pPacueThl, CBS3aHHBIE C OIpPEJEICHUEM IapaMeTPOB M XaAPAKTEPUCTUK BOJOKOHHO-
ONTUYECKUX KOMIIOHEHTOB, ycTpoiicTB U cucteM (I1K-17);

- TpPOBOJUTH KOMIIBIOTEPHOE MOJICIUPOBAHUE U MNPOCKTHPOBAHHWE BOJOKOHHO-OMTUYECKHX
KOMITOHEHTOB, YCTPOICTB M CHCTEM, a TaK)K€ UMETh MPEJCTABICHUE O METOAaX UX KOMIbIOTEpHOU
ontumuzanuu (11K-9);
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- TIOJIB30BATHCS CIIPABOYHBIMH JIaHHBIMHU IO BOJIOKOHHO-ONITHYECKHM KOMIIOHEHTaM W MpuOopam
OpU TPOCKTUPOBAHUM WH(POKOMMYHHKAIIMOHHBIX CHCTEM W CETEH CBSI3U, COIOCTaBIISSA
0COOEHHOCTH XapaKTEPUCTHK TaKUX KOMIIOHEHTOB U mpuoopoB (I1K-9);

BJIA/I€Th:

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

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

- HaBBIKAMU MPAKTHUYECKONW pabOThl C BOJOKOHHO-ONTHYECKHMMH JJIEMEHTaMH, a TakKke C
71a00paTOPHBIMU MaKeTaMU Pa3IMYHBIX BOJOKOHHO-ONTHYECKHX MPUOOPOB U € KOHTPOJBHO-
n3mepurenbHoi anmnaparypoi (I1K-9, I1K-17).

4. OFbEM JUCHUILIVHGI U BUJIbl YYEBHOM PABOThI

OO6m1as Tpy10€MKOCTh TUCHUIUIUHBI COCTABIISIET 3 3aU€THBIX €IUHUIIBI.

Bun yaeGHo# paboTh Bcero Cemectpsl
4acoB 7
AyIuTOpHBIE 3aHATHSA (BCEro) 108 108
B Tom uuce:
Jlekuuun 40 40
JlaGopaTtopusie padoTs (JIP) 20 20
IIpakTHueckue 3aHATHS 48 48
CamocrosiTesibHas padora (Bcero), B TOM 4ucJje: 72 72
N3ydyenune matepuaia JeKIHAN 24 24
[ToaroToBka Kk KOHTPOJIBHBIM paboTaM 24 24
CaMocToATEIbHOE N3YUYEHUE OTIACIbHBIX TEM 24 24
IToaroroBka K 3K3aMeHy U CAada dK3aMeHa 36 36
Bun npomMexxyTouHOM aTTecTanuy (3a4eT, SK3aMeH) DK3amMeH
OO0m1as Tpy10€MKOCTh 216 216
3aueTHbIe €AMHUIIBI TPYJOEMKOCTH 6 6
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5. COAEPKAHUE JUCIHHUIIVINHBI

5.1. Paszaennl TUCHUIVIMHBI M BUJABI 3AHATHH

Ne HaunmenoBanue paziena Jlekn. | Jla6. | Ilpakt. | CPC | Bce- Dopmupy-
JMCLUTUIAHEL 3aH. 3aH. ro EMBIE KOM-
H/ I neTeHuun
qac. (ITK)
(6e3
9K3.)
1 Brenenue. Knaccudukanus
BOJIOKOHHO - ONITHYECKHUX 1 - - 2 3 TK-9
MPUOOPOB U CUCTEM
2 | OnTudeckue KOMIIOHEHTHI
7 8 8 12 35 TIK-9, [TK-17
BOJIOKOHHO-ONITHYECKHUX JAaTYMKOB
BonokoHHO-ONTHYECKHE JaTYNKH
3 . 6 8 8 12 | 34 | IK-9,MK-17
C BOJIOKHOM — JINHUEW TIepelaun
BonokoHHO-ONITHYECKHE TaTYUKHU
4 | ¢ BooxHOM - YyBCTBUTEJIbHBIM 10 4 8 12 34 I1K-9, TIK-17
3JIEMEHTOM
Bo10KOHHO - OIITHYECKHE
S 4 - 8 12 | 24 | [K9,TIK-17
TUPOCKOITBI
6 | BonokoHHbIE Ja3epbl 4 . 8 12 24 TK-9, TIK-17
7 | BOJIOKOHHO — onTUYECKHUE 3 3 10 2% K-9. TIK-17
HW3MEPUTEIIBHBIE CHCTEMBI '
Hroro: 40 20 48 72 180
5.2. Conepxanue pas3aes0B AUCHUILINHBI
Ne HaumeHnoBanue Coaep:xanue pasaena Tpynoem | ®@opmupyembie
n/n pasaejia KOCTb KOMIIETCHIIUN
JMCUMILTHHBI (uac.) (INK)
1 Brenenue. Lenb u conepkanue Kypca, ero CBsi3b ¢ IpyruMu 1 [K-9
K.TIaCCCI/I(l)I/IKaI_II/Iﬂ JUCHUIINIMHaAMW, OCHOBHAsA U JJOIIOJHUTCIIbHAsA
BOJIOKOHHO — mureparypa. Kimaccudukanus BOJOKOHHO-
OIITHYCCKHUX HpI/I60pOB OIITHYCCKHUX CUCTCM. K.HaCCI/I(l)I/IKa].[I/Iﬂ BOJIOKOHHO-
U CUCTCM. OIITUYCCKHUX AATYUKOB I10 (l)yHI(].[I/IOHaJ'ILHOMy
Ha3HAYCHHIO BOJIOKOHHO-OIITUYCCKOI'O TpaKTa U
METOAaM MOAYJISAIUU OOTHYCCKOT'O U3JTYYCHUS.
2 Onruueckue Bomoxonnsie cBeToBo bl (BC): BC ¢ 1BOMHBIM 7 I1K-9, I1IK-17
KOMIIOHCHTBI JIY4CIPCIIOMIICHUEM ; HCKBAPILICBLIC BC,
BOJIOKOHHO- 0COOEHHOCTH (1)I/I3I/I‘ICCKI/IX CBOWCTB U XapaKTECPpUCTUK
OIITHYCCKHUX BC JJIs1 BOJIOKOHHO-OIITHYECKUX JaTYHUKOB.
JaTYHUKOB. I[eJ'II/ITeJ'II/I CBETOBBIX ITYYKOB, CYMMATOPHI,
HalpaBJICHHBIC OTBETBUTEIIN, IMOJIAPU3ATOPHI,
OIITHYCCKHEC BCHTUIIN, (baSOBLIC IIJIaCTUHKU.
WHTerpanbHO-0NTHYECKHE HHTEP(PEPOMETPEI,
MOAYJIATOPbI MHTCHCUBHOCTH CBETA U (1)330BI:I€
MOAYJIATOPBI, 3JICMCHTHI IJIS1 CABUT'A YACTOTHI CBETA.
3 BonokonHo- JlaTuMKy aMIUIUTYAHOTO TUMNA JUI U3MEPEHHs 6 IK-9, TIK-17
OINITUYCCKUC JATYUKU C | TEMIICPATYPbl, MCXaHUYCCKUX BCJIMYMH,
BOJIOKHOM — JINHHEH KOHICHTPpAIUU XUMHUYCCKUX BCIICCTB. I[aT‘H/IKI/I
nepegayun MOJIAPU3aIUOHHOI'O TUIIA U U3MEPCHUA
MAarHuTHOIO IOJIsA, HAIPS)KEHHOCTHU 3JICKTPUICCKOT'O
MOJIA, JaBJICHUSA U YCKOPCHUS. ﬂaT‘lI/IKI/I Ha OCHOBC
CABUT'A YaCTOThI CBETA AJII USMCPCHUSA CKOPOCTHU
TBEPABIX TCJI, CKOPOCTHU CBIITYYUX WJIN KUIKHUX
BCIIICCTB. CxeMbl IMOCTPOCHMSA, OCHOBHBIC
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XapaKTEPUCTHUKH, (PYHKITUU peoOpa3zoBaHusl,
00JacTH MPUMEHEHHUS TaTINKOB C BOJIOKHOM -
JIMHUEN NepetadH.

4 BonoxonHo- JlaT4uky ¢ UCOIb30BaHUEM MOAYISLUU OTEPH IS 10 TIK-9, TIK-17
ONTHUYECKUE TATIUKH C | U3MEPEHUS MUKPOIIEpEMEIIeHIH, TaTINKH Ha
BOJIOKHOM - ocHOBe 3((eKTOB JTIOMHUHECTIEHIINN. BoIoKOHHO-
YyBCTBHTEIHEHBIM ONTHUYECKHE OPITTOBCKHE PEIICTKU M JATIHKH Ha UX
3JICMEHTOM ocHOBe. J[aT4nKy Ha OCHOBE HHTEP(EPEHIINN CBETA.

Wntepdepomerpudeckne cxemsl Maxa - Llennepa,
Maiixenscona, ®abpu — [Tepo. CxembI HOCTPOCHUS,
OCHOBHBIC XapPAKTEPUCTUKH, (YHKIIUH
npeoOpa3oBaHysl U 00JIACTH IPUMECHEHHS.

5 BonokonHO - O¢pdexr Canbsika, OCHOBHBIE CXEMBI Ja3epHBIX W 4 IK-9, IIK-17
OINTHYECKUE BOJIOKOHHO — ONTHYECKHX TI'MPOCKOIIOB, OCHOBHBIC
THPOCKOIIBI XapaKTepPUCTUKA U METOZBI HX YIy4YIUESHHUs, METOIBI

MOBBIIICHNS YyBCTBUTEIBHOCTH U CHIKCHHUS IIIyMOB.
[Mpumepsl  peanu3anyy  BOJOKOHHO-ONTHYECKHX
THPOCKOIIOB, OCHOBHBIE 0COOCHHOCTH "
XapaKTEPUCTUKH PEaTbHBIX IPHOOPOB.

6 BonoxoHHbIe na3epsl Ucropus pa3BUTHSA BOJIOKOHHBIX JIa3epoB. 4 [K-9, IIK-17
OcobeHHOCTH KOHCTPYKITHH " OCHOBHBIE
XapaKTEePUCTUKH COBPEMEHHBIX BOJIOKOHHBIX
Ja3epoB cpeqHel u Oonpmioit mMomrHOCTH. [TpHHIIT
paboThl, OCOOCHHOCTH KOHCTPYKIHH, OCHOBHBIE

XapaKTEePUCTUKH BOJIOKOHHBIX PaMaHOBCKHX
J1a3epoB.
7 BonokonHo — Wneomoruss  mocTpoeHHss — KBa3MpaclpeIesIeHHbBIX 8 IK-9, IIK-17
ONITHYECKHE BOJIOKOHHO-ONTHYECKUX CHCTEM Ml HM3MEpPeHHs
N3MEPHUTEIBHbIC XapaKTEePUCTUK PpacTpeleleHUss BO3MYIICHUS 110
CHCTEMBI wionagu. THUIOBBIE YyBCTBUTEIBHBIE JJIEMEHTHI W

NpUMEPBl  peaM3alliil  BOJOKOHHO-ONTHYECKUX
W3MEPHUTENIBHBIX  CHUCTEM  KBa3HPAaCIPEeNICHHOTO
Tuna. [IpUHIMIIBL TOCTPOEHMS  PacIpe/eNIeHHBIX
BOJIOKOHHO-ONTHYECKUX HM3MEPHUTENbHBIX CHCTEM.
BonokoHHO-ONITHYECKNE AaTYMKK  pacrpeeaeHus
BO3MYILCHUS. [Mpumepst peanuzanyun u
XapaKTePUCTUKH BOJIOKOHHO-ONITHYECKUX
M3MEPHUTEINILHBIX CHCTEM paclpeeleHHOro THIIA.

5.3 Pazgeabl AUCHUIVIMHBI M MEXKIUCHUIJIMHAPHbIE CBS3M ¢ o0ecne4YnBAKOIIUMHU
(mpeabiAymuMu) U odecrneuuBaeMbIMH (MOCTEAYIOIIMMH) T CHUTITHHAMEA

Ne HanMmenoBanue o0ecrieqnBarommx Ne Ne pa3nenoB naHHOW AMCLMIUIMHBI U3
/i (IpenpITynyX) U 00eCeInBaeMbIX Tabm.5.1, I KOTOPBIX HEOOXOIMMO H3yICHHE
(TIocIIeAyromuX) UCIHILUTAH o0ecrieunBarONINX (MPEIBIAYIINX) H
o0ecrneynBaeMbIX (ITOCIETYFONIHX) JUCIUTLTIHH
1 | 2] 3 | 4 | 5 | &6
IpenniecTBYOIIHE AUCIUTLIMHBI
1 Maremaruka - + + + + +
2 dusnka + + + + + +
3 Wudopmartnka - + + + + +
4 OnTHyecKre HapaBIISIONIAE CPEIbl - - + + - -
5 OCHOBBI ITOCTPOCHHS NH(POKOMMYHHKA- + - - + + +
IIUOHHBIX CUCTEM M CETEH
6 OcHOBBI (pU3NIECKOIl 1 KBAaHTOBOM - + + + + +
OITHKH
7 OnTORIEKTPOHHBIE M KBAHTOBBIE - + + + + +
puOOPHI U yCTpoiicTBa
8 DNEKTPOMArHUTHBIE TTOJIST U BOJTHBI + + + + + +
9 OCHOBBI OTITORJIEKTPOHUKH 1 - + + + + +
BOJIOKOHHOM OTITUKH
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Mocaenyomme IMCHUNITHHBI
1 Onrnyeckue nudpoBbie - + - + + +
TEJICKOMMYHHKAIIMOHHBIE CHCTEMBI
2 MHOrOBOJTHOBBIE ONITUYECKUE CUCTEMBI - + + + + +
CBSI3U
3 MertpoJiorust B ONTHYECKUX - + + + + +
TEJICKOMMYHHKAIIMOHHBIX CHCTEMax

5.4. CooTBeTcTBHE KOMIIETEHIIUI, GOPMUPYEMBIX IPH U3YYEeHUH IUCIUIIINHbI, 1 BUIOB

3aHATHH
Ilepeuenn Bune! 3aastuit @®opMBbI KOHTPOJIS 110 BCEM BUAAM 3aHATUN
KOMIIETEHIIMH JI Jla6 | TIIp. | KP/KII | CPC
I1K-9 + + + - + Brictynnenue Ha cemuHapax. Ompoc Ha
71a00paTOPHBIX padoTax. JK3aMeH.
IK-17 + + + - + BricTymienue Ha cemuHapax. Onpoc Ha
nabopaTtopHbIX paboTax. JK3amMeH.

JI — nexuus, J1ab — nabopatopusie pabotsl, [Ip — mpaktuueckue 3anstust, KP/KII — kypcoBas
pabota/mpoekt, CPC — camocTositensHas paboTa CTyAeHTa

6. METOAbI U ®OPMbI OPTAHU3ALIUU OBYUYEHUSA

Jlis  ycmemHoro OCBOSHHS AUCHUUIUIMHBI MPUMEHSIIOTCS pa3UyHble 00pa3oBaTENIbHbBIE
TEXHOJIOTUH, KOTOPbIE 00ECIEUNBAIOT JOCTHKEHHUE NIAHUPYEMBIX PE3yJIbTaTOB O0YUYEHHUS COTIACHO
OCHOBHOIl 00pa3oBaTelbHON TMporpaMMe, C Y4eToM TpeOoBaHMI K o0O0beMy 3aHITHH B
WHTEPAaKTUBHOU (hopMme.

7. JABOPATOPHBIN ITIPAKTUKYM

Ne pa3nena HanmenoBanune mabopaTopHbIX paboT Tpyno- IK
JUCIIUITIINHBI €MKOCThb
(uac.)
3 HUccnenoBanue  BOJIOKOHHO  —  ONTHYECKOTO  JaTyMKa 4 TIK-9, IIK-17
MHKpPOIIEpEMENICHUHI Ha OCHOBE IOJUMEPHOTO ONTHYECKOTO
BOJIOKHA
3 Uccnenoranue OINTUYECKOTO JaT4nKa JIMHETHOTO 4 TIK-9, IIK-17
nepeMeIeHns 00BeKTa, IOCTPOCHHOTO M0 CXEME ONTHYECKOTrO
30HA2
2 HccnenoBanne 3((GEKTHBHOCTA BBOIA CBETa B BOJOKOHHBIN 4 IIK-9, TIK-17
CBETOBOJI
2 HUccrnenoBanrne 3QQeKTUBHOCTH BBOJA CBETAa B IUIAHAPHBII 4 IIK-9, TIK-17
BOJTHOBOJI
4 UccnenoBanue coCTOSIHUS MOJIAPU3AIMH JIA3EPHOTO U3IYYEHUS 4 IIK-9, TIK-17
B IIOJIMMEPHOM BOJIOKOHHOM CBETOBOJIE

8. IPAKTUYECKHME 3AHATUA (CEMUHAPDI)

Ne| Pasjen QUCIUIUIMHEI U3 TemaTuka NpakTUYECKUX 3aHATUN Tpyno- Komnerenmun
Tabmn. 5.1 €MKOCTB IIK
(dac.)
1 2 MeToauku pacdera XapaKTepUCTHK 8 [K-9, I1K-17

JUCKPETHBIX ONTHYECKHUX 2JIEMEHTOB
BOJIOKOHHO-ONTHUYECKUX YCTPOUCTB:
TIOJISIPU3aTOPOB, (Pa30BBIX IUIACTHHOK,
ONTUYECKUX U301TOpoB. CeMuHap.

2 3 Pacyer ocHOBHBIX MapaMeTpoB 8 [K-9, TIK-17
BOJIOKOHHBIX CBETOBOJIOB, IapPaMETPOB
YYBCTBHUTENBHBIX 3JIEMEHTOB
MOJISIPU3aMOHHO-BPAIIATEIbHOrO THIIA,
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XapaKTEepUCTHUK JaT4ukoB. CeMuHap.
3 4 PacueT xapakTepruCTHK BOJIOKOHHBIX 8 T1K-9, TIK-17
Op3ITOBCKUX M ATHHHOIIEPHUOJHBIX
PEIIETOK, BCTPOCHHBIX HHTEPHEPOMETPOB
Dabpu-Ilepo. CemuHap.

5 Pacuet xapakTepuCTHK BOJIOKOHHBIX 8 [K-9, IIK-17
naTeppepomeTpoB CaHbIKA, KaK JaTINKOB
YTIIOBOI CKOpocTH 00bekTa. CeMuHap.

6 Pacyer xapakTepHCTHK 3JI€MEHTOB 8 [K-9, IIK-17
BOJIOKOHHBIX J1a3epoB. CemuHap.
7 Pacuet xapakTepuCTHK BOJIOKOHHBIX 8 [K-9, I1K-17

HU3MEPUTENBHBIX CHCTEM
KBa3MPAaCIPEIeICHHOTO U
pacnpeneneHHoro tuna. CeMuHap.

9. CAMOCTOSATEJIBHAS PABOTA

Ne | Paspenst Tematrka caMoCTOsATEIbHON pabOThI Tpyno- Komme- KonTtpons
1/ | AMCUUIIMHBI U3 (Oemanuzayust) €MKOCTb TEHLUHU BBIIIOJIHEHHUS
n | tabmn. 5.1 (gac.) I1IK paboTs

1 1 M3yueHne TeopeTHUecKoro MaTepuaia. 2 I1K-9 3auer.

2 2 N3ydyeHue TeOpeTUUECKOr0 MaTepuaia. 12 [1K-9, BeicTyruieHus Ha
IloaroroBka K MpakTUYECKUM TIK-17 cemuHape. OTuer
3aHATHAM (ceMuHapam). IloaroroBka k o Jlaboparop-
nabopaTopHoii padoTe. HOH pabore.

OK3aMeH.

3 3 W3yueHne TeopeTHUECKOro MaTepuaa. 12 [1K-9, BricTymienus Ha
IloaroroBka K MpakTUYECKUM T1IK-17 cemuHape. OTuer
3aHATHSIM (ceMuHapam). Iloaroroska 1o 1aboparop-
nabopaTopHOii pabore. HOH paborte.

OK3aMeH.

4 4 N3ydyeHue TeopeTUUECKOro MaTepuaia. 12 I1K-9, BeicTynnenus Ha
IToaroroBka K MpakTUYECKUM TIK-17 cemuHape. OTuer
3aHATHSIM (ceMmuHapam). IloaroroBka 1o j1aboparop-
nabopaTopHOii pabore. HOH paborte.

OK3aMeH.

5 5 N3ydyeHue TeOpeTUUECKOro MaTepuania. 12 [1K-9, BeicTynnenus Ha
IToaroroBka K MpakTUYECKUM TIK-17 CEMHHape.
3aHATHSIM (CEMHHapam). OK3aMeH.

6 6 W3yueHne TeOpeTHIECKOro MaTepHaa. 12 [1K-9, BricTynnenuns Ha
IToaroroBka K MpakTUYECKUM TIK-17 CEMHHape.
3aHATHSIM (CEMHHapam). OK3aMeH.

7 7 N3ydyeHue TeOpeTUUECKOro MaTepuania. 10 [1K-9, BeicTynnenus Ha
IlToaroroBka K MpakTUYECKUM TIK-17 CeMHUHape.
3aHATHSIM (CEMHHapam). OK3aMeH.

10. IPUMEPHASI TEMATUKA KYPCOBBIX ITIPOEKTOB (PABOT)
KypcoBble mpoekTs! (paboTsl) yueOHBIM IJIAHOM HE MPETYCMOTPEHbI

11. BAJJIbHO-PEUTAHI OBASI CHCTEMA

METOJAUKA TEKYHIEI'O KOHTPOJISI OCBOEHHUA INCHUITIJINHBI

OcymectBisiercs B cooTBercTBuH C  IloJioskeHMeM o0 mopsiike HCHOJIb30BAHUS
PETHHIOBOM CHCTEMBbI /IJIsl OLIEHKH YCIIeBAeMOCTH CTYAeHTOB (Tpuka3 pekropa 25.02.2010 Ne
1902) 1 ocHoBaHa Ha OaJbHO- PEUTUHTOBON CHCTEME OILICHKH YCIIEBAEMOCTH , EHCTBYIOIIEH C
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2009 1., kKoTOpas BKJIIOYAET TeKYUIMH KOHTPOJb BBITIOJIHEHHS JJIEMEHTOB 00beMa JUCIUILUTHHBI
0 3JIeMEHTaM KOHTPOJISI C MOJIBEIEHUEM TEKYIIero peiTHHra (pasuen 6).

IIpaBuia ¢popMUpoBaHUS NATHOAIBHBIX OLIEHOK 32 KKIyI0 KOHTPOIbHYIO Touky (KT1,
KT2) ocymectBusieTcs myTeM OKpYIJIEHUSI BETMUUHBI, pACCYUTAHHOU 10 Gopmyie:

KT (Cymma _6annos, nabpamnnas k _KTx)*5

x= ,2_

Tpebyemas cymma 6an106 no 0OANIbHOU _ packiaoke

[Tocne okoHYaHUs ceMecTpa CTyIeHT, HabpaBiuii Mmenee 50 6aymioB, cuMTaCTCS
HEYCIIEBAIOLINM, HE MMOJIyYHBIIUM 3a4eT. CTy/AeHT, BHINOJIHUBIIMII BCe 3aNJIAHUPOBAHHbIE
JabopaTopHsbie padoThl, U T.A. 1 HaOpaBmuii cymmy 50 u 6osiee 6aIIOB, MOTyYaeT 3a4eT
«aBTOMATOM.

HroroBplii KOHTPOJIb OCBOEHHSl JUCHUIUIMHBI OCYHIECTBISIETCS Ha OJK3aMEHE II0
TPAIUIMOHHON MATHOALTEHON 1miKane. O0s3aTeNBHBIM YCIOBUEM Tepe]l CAauei dK3aMeHa SIBIISICTCS
BBINOJIHEHUE CTYJIEHTOM HEOOXOAMMBIX 0 pabodel mporpamme Jisl JUCUUTUTMHBI BUJOB 3aHITHM:
BBITIOJIHEHHE U 3aIIUTa PE3y/IbTaTOB JIA0OPATOPHBIX padoT.

DK3aMEHAIMOHHBIA OWJIET CONEPXKUT JBa BOIpoca. MakcuMmalibHas OLEHKa 3a KaXKIbIA
BOIpoc cocTamisier 15 GamnoB. MakcuManbpHas 3K3aMeHallMOHHas oleHKa cocTasisieT 30 0aios.
OK3aMeHallMOHHas cocTaBiisitomas MeHee 10 OamioB — He chada sK3aMeHa, TpeOyeT MOBTOPHOM
nepe3auu B YCTaHOBIICHHOM TTOPSIIKE.

®opMHpOBaHUE HMTOrOBO CyMMBI O0a/UIOB OCYIIECTBIISICTCS  IyTEM CYMMHPOBAHHS
cemecTpoBoii (10 70 6a/UIOB) M AK3aMEHAIIMOHHOW cOoCTaBIIOMUX (10 30 6ayioB).

Ta6auna 11.1 Pacnpenesienne 6a/1J10B B TedeHHe ceMecTpa

MakcumanbHbIN N .
MakcumanbHbIN MakcumanbHbIN
. 6amt Ha 1-y1o B
DOneMeHThl yaeOHOU Oas 3a mepuos 0as 3a mepuoz Cero 3a
KOHTPOJIBHYIO
NEeATEIILHOCTH Mexay 1KT u Mexay 2KT u Ha ceMecTp
TOYKY C HaJasa
2KT KOHEIl ceMecTpa
cemecTpa
ITocemenue 3aHsTHI 3 3 4 10
TecToBBIE KOHTPOIBHBIE PAOOTHI 3 g 2 24
Ha TPAKTUYECKUX 3aHATHUSIX
BelnionHeHME U 3a1HATa PE3YJIb-
IIUTa Pe3y 12 12 24
TaTOB JJA0OPATOPHBIX PadOT
KOMIIOHEHT CBOEBPEMEHHOCTH 4 4 4 12
HNToro MakcuMyM 3a epHoOA: 15 27 28 70
Crnaua 3x3aMeHa (MaKCUMYM) 30
HapacTaommum utorom 15 42 70 100

Tabauua 11.2 Ilepecyer 02/J10B B OLICHKH 32 KOHTPOJIbHbIEC TOYKH

Banabl Ha 1aTy KOHTPOJILHOW TOYKH Ouenka
> 90 % ot makcuManbpHON cyMMBbI OayioB Ha naty KT 5
Ot 70% 1o 89% ot MakcumanbHON cyMMbl OaiutoB Ha gaty KT
Ot 60% 1o 69% oT MakcumanpHOW cyMMbl OautoB Ha gaty KT
< 60 % oT MaKCUMaJIbHOM cyMMBI 6amutoB Ha naty KT

[SHEFSRFN
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Taoauna 11.3 Ilepecyer cymMMBbI 02J1JI0B B TPAAMIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY

Ouenka (FOC) Hrorosas cymma 6ann?B, Y4YUTbIBaeT yCIIeLIHO Ouenka (ECTS)
C/IaHHBIH IK3aMeH
5 (oTn4HO) (3a4TEHO) 90 - 100 A (0TaM4HO)
85-89 B (ouenb xopoio)
4 (xopowo) 75 — 84 C (xoporio)
(3aureno) 7074
3 (yIIOBJIETBOPUTENBHO) 65-69 D (yrosaetsopurenero)
(3a4TeHO) 60 - 64 E (nmocpenctBeHHO)
2 (HEYJIOBICTBOPHTENbHO), Huxe 60 6an10B F (HeynoBneTBOPHUTENHHO)
(He 3a4TeHO)

12. VYEBHO-METONYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHNE
JTACHATLIAHDI:

12.1. OcHoBHas JUTEpaTypa

1. B.M. IllangapoB. Bo0JIOKOHHO-ONTHYECKHE YCTPOMCTBA TEXHOJOTMYECKOI'O HAa3HAUCHUS. —
Tomck: Tomck. Troc. YH-T cUCTEM YIIp. U PaJUOdIEKTPOHUKH, [DIEKTPOHHBINH pecypc]: yueOHoe
rmocooue — TomMmck: TYCVYP, 2013. — 190 C. Pexum JlocTymna
http://edu.tusur.ru/training/publications/3709

12.2. J/InutepaTypa 10n0JHATEIbHAS

1. B.1.bycypun, }0.P.HocoB. BonokoHHO - onTudeckue 1aTYuKU: (PU3MYECKHE OCHOBBI, BOIIPOCHI
pacudera U npuMeHeHus. - M.: Dueproaromusaar, 1990 r. (3)

2. b.A Kpactok, I"'11.KopraeeB. OnTuueckue CUCTEMBI CBSI3U U CBETOBOJIHBIE JATYUKH (BOTIPOCHI
TexHosorum). - M.: Paguo u cBs3pb, 1985. - 192 c. (6)

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

12.3. IlepevyeHb METOANYECCKUX YKA3AHHUI 110 MPAKTHYECKUM 3aHATHAM M J1a00paTOPHbIM
padoram

1. Hlangapos, B. M. HccrnenoBanue BOJIOKOHHO-ONTHYECKOTO JaTYMKAa MHUKPOIEPEMELIEHUN Ha
OCHOBE IOJIMMEPHOTO ONTHUYECKOro BOJIOKHA: MeToauuyeckue yka3aHHs K J1abopaTopHoil pabote
[OnexTponHsIii pecype] / lHanaapos B. M., Kapnymms I1. A. — Tomck: TYCVYP, 2011. — 7 ¢c. —
Pexum noctyna: https://edu.tusur.ru/publications/118

2. IMangapos, B. M. HccnenoBanue ONTUYECKOrO AaTyMKa JMHEHHOrO MEpeMeIleHUs] 00bEeKTa,
MOCTPOCHHOTO 0 CXEeME ONTHYECKOro 30HJa: MeToauyeckue yka3aHusi K JabopaTopHOM pabore
[OnexTponnslii pecype] / lHanmapos B. M., Kapnymms I1. A. — Tomck: TYCVYP, 2011. — 6 ¢c. —
Pexxum noctyna: https://edu.tusur.ru/publications/61

3. Ianmapos, B. M. HccnenoBanue >QQPeKTUBHOCTH BBOJA CBETa B BOJOKOHHBIA CBETOBOJ:
Metoauueckue ykazaHUs K JaboparopHoil pabote i OakanaBpoB HampasieHus 210700.62
"HPOKOMMYHHUKAIIMOHHBIE TEXHOJIOTMU U cUCTeMBI CBs3u" (mpoduis - "Ontudeckue CUCTEMBI U
cetu cBs3n") [Onexrponuslit pecype] / Hlannapo B. M. — Tomck: TYCVYP, 2013. — 8 ¢. —
Pexxum noctyna: https://edu.tusur.ru/publications/3705

4. anmapo, B. M. HccrnenoBanue 3¢(heKTHBHOCTH BBOJA CBETa B IUIAHAPHBIA ONTHYECKUN
BOJIHOBOJA: MeToauueckue ykazaHusi K JaOopaTopHoOil paboTe i OakalaBpOB HampaBlICHUS
210700.62 "MHDOKOMMYHUKAIIMOHHBIE TEXHOJOTHH U CUCTEMBbI CcB3U" (mpoduns - "OnTtuueckue
cUCTeMbI U ceTu cBs3u") [DnekTponHsid pecype| / langapos B. M., Kym I'. I'. — Tomck: TYCVYP,
2013. — 11 ¢. — Pexwum nmocryna: https://edu.tusur.ru/publications/3703
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5. Ianpmapos, B. M. HccinemoBanue COCTOSHUS TOJSIPU3ALMU  JIA3€PHOTO U3JIYYEHUS B
MOJIMMEPHOM BOJIOKOHHOM CBeTOBOJie: MeTonnyeckue yka3zaHusi K jaOopaTopHOil paborte s
OakanaBpoB HamnpasieHus 210700.62 "MHbDOKOMMYHUKAIIMOHHBIC TEXHOJIOTHU U CUCTEMBI CBS3H"
(mpoduie - "OnTuyueckre cUCTeMbl U ceTH cBsa3u") [DnekTponnslid pecype] / llanmapos B. M. —
Tomck: TYCVYP, 2013. — 9 c. — Pesxkum gocryma: https://edu.tusur.ru/publications/3708

6. lllanmapoB B.M. BoiOKOHHO-ONTHYECKHE YCTPOMCTBA M NPHOOPHI: [DIIEKTPOHHBIH pecypc]:
Y4eOHO-MeTOINYECKOE IMOCOOME MO MPAKTUUYECKHM 3aHATHSAM U CaMOCTOSITENBbHOM pabore amns
OakanaBpoB HampasieHus 210700.62 "MHDOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U CHCTEMBbI 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

13. MarepuajJibHO-TeXHHYECKOe o0ecredeHue U CIUILINHBI

Jlabopatopuu kxap. CBUuKP, B TOM 4umcie, crneuumanu3upoBaHHas — JabopaTopus
«Onro3nexTpoHukn» (aya. 3336), a taxke nadoparopun apyrux kapenap PT®. Beruncaurenshas
naboparopus (aym.337 6), xadbenper CBUuKP o6opynoBaHa mnepCOHATBHBIME KOMITBIOTEPAMH,
00BbeAMHEHHBIMU B JIOKAIbHYIO BhIUHCIUTENBHYIO ceTh Kadp. CBUuKP ¢ Beixogom B Internet.

14. MeToauueckue PECKOMEHIAIUHU 110 OPraHU3alii U3y4YCHUS TUCHUILIMHBI:

O0beM yacoB, IPeAYCMOTPEHHBIX YUEOHBIM IUIAHOM I U3y4EeHUs AUCHUIUIMHBL, TIO3BOJISET
OCBETUTb TOJIBKO KIIIOUEBBIE MOMEHTHI M PACKPBITh 0a30Bble MOHATUS INPH YTCHUU JICKIMH.
[TosToMy mnpu peanu3aluud OpOrpaMMbl CTYAEHTBl JOJDKHBI JIOCTaTOYHO MHOro paloTaTth
CaMOCTOSITEJIbHO KakK IpH IMOBTOPEHHUU JIEKI[MOHHOIO Marepuana, TaK M HpU IOAIOTOBKE K
71a00paTOPHBIM 3aHATHUSM U BBIIOJIHEHUU CAMOCTOSTENbHON paboThl. [ oOecnieuenus 3¢hdexTus-
HOTI'O YCBOEHHS CTYA€HTaMM MaTepUaoB TUCLMIIIMHBI HEOOXOAMMO Ha NEPBOM 3aHATHH CHAOAUTH
UX IepeYHEM BOIPOCOB, KOTOPBIE MOMAJIEKAT M3YYEHHIO, CIIMCKOM OCHOBHOM M JONOJHHUTEIbHON
JUTEPATYpPBI AJIS1 CAMOCTOSITEIbHON pabOThl, TEMATUKON 3aaHUM 111 CAMOCTOSITEIbHOM paboThI.

JUis TeKyliero KOHTPOJsSl YCHEBAaeMOCTH M TNPOMEXKYTOUHOM aTTecTalMM HCHOJIb3yeTcs
TECTOBBIM KOHTPOJIb 3HAHUU.

JIeKIIMOHHBIE 3aHATHS JKENATEIFHO MPOBOMISATCS C NMPUMEHEHHEM IPE3CHTAIMi, a TaK e
JEKIIMOHHBIX JIEMOHCTpAIMiA. DTO CYIIECTBEHHO YJIydllaeT IWHAMHKY JIEKIIUH W CIIOCOOCTBYET
JTydllleMy ycBOeHHUI0 Marepuana. Ha nmexkuusx HeoOXxoauMo oOpaiaTh BHUMaHHE Ha OCOOEHHOCTH
NPUMEHEHHsS pPAacCMaTPHBAEMOro MaTepHuaja B TOCIEOYIOMMX Kypcax, a Takxke B Oymymei
npoheccuoHaNBbHON 1A TENbHOCTH.
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MHWHHUCTEPCTBO OFPA30BAHMS 1 HAYKH POCCUMCKOM ®EJIEPAILIANA
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

B0/10KOHHO-OIITHYECKHE YCTPOMCTBA M CHCTEMbI TEXHOJO0ITMYECKOI0

HAa3HAYCHHUA

YpoBeHb 0cHOBHOI1 00pa3oBaTenbHoili nporpammbl: BAKAJIABPUAT

Hanpasaenue(s1) noarorosku (cnenuajbuocrs): 11.03.02 <UHOOKOMMYHUKAININOHHBIE
TEXHOJIOT'MH U CUCTEMBbI CBA3N»

Mpopuns(u): ONTHIYECKHWE CUCTEMbBI U CETH CBA3N

®opma odyuennss OYHAA

®akyabter PTO (PAJJMOTEXHUYECKHWI)

Kagpeapa CBUnKP (CBEPXBBICOKOYACTOTHOM M KBAHTOBOM PAJIMOTEXHUKW)

Kypc 4 Cemectp 7

Yueonnlii niian Hadopa 2016 roaa.

Oxk3amMeH _7  ceMmecTp

Tomck 2016
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@®onn oueHouHblX cpeactB (POC) sBisieTcd NPUIOKEHHEM K padoyeil mporpamme

JUCIUITIINHBI «BOJIOKOHHO-OIITUYECKIE

NpeJCTaBsieT co00i COBOKYIHOCTh KOHTPOJIbHO-W3MEPHUTEIBHBIX MaTepHaNIOB (THUIOBBIE 3a/1a4d

(SaﬂaHI/IH), KOHTPOJIbHBIC pa6OTBI, TCCTHI U ,Z[p) 1 METOAOB HMX HCIIOJB30BaHUA, ITPEAHA3HAYCHHBIX

yYCTpOMCTBA

BBenenue

TEXHOJIOTHYCCKOT'O Ha3Ha4YCHUA»

AJI1 UBMCPCHUS YPOBHA OOCTHIKCHUSA CTYACHTOM YCTAHOBJICHHBIX PE3YJILTATOB 06y‘~I€HI/IS'I.

dOC mo JAUCHUIINIMHE MCIIOJIB3YCTCA IPU MMPOBECACHHUHN TCKYHICTO KOHTPOJIA YCII€EBACMOCTHU

Y IIPOMEKYTOYHOM aTTECTALMU CTYACHTOB.

[Tepedenp 3aKkpeIICHHBIX 3a JUCIUIUTMHOW KOMIICTCHITMN TpUBECH B Tabuiie 1

Tadoauua 1 — IlepeyeHb 3aKkpenieHHbIX 32 JUCHUINJIMHON KOMIETEHIUI

SKCHICPUMCHTAJILHBIC MCTObI
HCCICca0BaHus C ICIbIO CO3JaHUA
HOBBIX IIEPCIICKTUBHLIX CPEACTB
SJICKTPOCBA3HU U I/IH(I)OpMaTI/IKI/I

Kon @ opMyJIHPOBKA KOMIIETEHIHH Ortanbl (OPMUPOBAHUS KOMIIETEHIIMH
HK-9 YMCHI/IG HpOBO JIUTH pacquI,I 10 I[OJI)KeH 3HATh yCTpOﬁCTBO, TIPUHIIATIBI pa6OTLI u
IIPOEKTY CeTei, COOPy/KEHUH 1 XapaKTEPHCTHKH BOJIOKOHHO-ONTHECKHX JIaTHKOB
N Pa3IUYHBIX (PU3UYCCKUX BO3ACHCTBHIL, IPUHIUIIBI PAOOTHI
cpeacTB HHPOKOMMYHUKAIUH B
BOJIOKOHHO-ONITHYECKHX JIA3€POB, IPHHIUIIBI [IOCTPOCHHS
COOTBETCTBUU C TEXHUICCKUM BOJIOKOHHO-ONTHYECKUX M3MEPUTENBHBIX CHCTEM.
3aJaHUEM C UCIIOJIb30BaAaHUEM KaK
HoJikeH yMeTh [IPOBOIUTH KOMITbIOTEPHOE
CTaHZIAPTHBIX MCTONOB, MPUEMOB | /e nppoBanne 1 MPOCKTHPOBAHKE BONOKOHHO-
H CPCACTB aBTOMAaTHU3alA ONTHYECKUX KOMIIOHEHTOB, YCTPOMCTB U CUCTEM, a TaKKe
IMPOCKTUPOBAHMS, TaK U HMETb TPEJCTABIECHUE O METOJAX UX KOMIIBIOTEPHOU
CaMOCTOSITENILHO CO3aBAEMBIX ONTUMH3AIIUH; TIOJIL30BATHCS CPABOYHBIMU JaHHBIMU 110
OpUrHHAIBHBIX BOJIOKOHHO-ONITUYECKMM KOMIIOHEHTaM | IPpUOOpaMm mpu
[POEKTUPOBAHMU UHPOKOMMYHHUKAIIMOHHBIX CUCTEM U
CeTel CBSI3U.
JoJkeH BJiageTh HABBIKAMHU YTEHUS M M300PaXCHHST CXEM
BOJIOKOHHO-ONITUYECKHX CHCTEM W CeTeil Ha OCHOBE
COBPEMEHHOH 3JIEMEHTHO! Ga3bl BOJIOKOHHOW ONTHKH;
HaBBIKAMH PAacyera, MPOSKTHPOBAHUS M KOMIBIOTEPHOTO
MOJICJMPOBAHMS  BOJIOKOHHO-ONTHYECKHX  DIIEMEHTOB,
YCTPOUCTB U CHCTEM.
TIK-17 | cmocoOHOCTB MPUMEHSITh JoszkeH 3HATb OCHOBHbBIE 3aKOHbl M COOTHOUIEHUS
COBPEMEHHBIE T€OPETHIECKHE 1 BOJIHOBOM  ONTHKM M ONTHKA  HANPaBJIAIOIIUX
JIUDJIEKTPUYECKHX CTPYKTYD; OCHOBBI busuku

B3aUMOJICHCTBUSI CBETAa CO CPEION M HENMHEWHOUN OINTHKH;
XapaKTepUCTUKU COBPEMEHHBIX BOJIOKOHHO-ONTHYECKHUX
YCTPOHCTB, IPUOOPOB U CHCTEM.

Jonxen ymerb OOBsCHATH (usmueckue 3PdexTsl,
JeXalmye B OCHOBE pPabOThl  BOJIOKOHHO-ONTHYECKHX
KOMITOHEHTOB, IPHOOPOB M CHCTEM; NPUMEHSTH U3BECTHBIC
METO/Ibl UCCIIEJIOBAHUSI BOJIOKOHHO-ONTHYECKHUX 3JIEMEHTOB
U YCTPOWCTB; PACCUUTHIBATH IapaMeTphl U XapaKTEPUCTUKH
BOJIOKOHHO-ONTUYECKHX  KOMIIOHEHTOB, YCTPOMCTB H
CHCTEM.

JloJzkeH BJaageTh HABBIKAMH ITPAKTUIECKOI paboThI ¢
BOJIOKOHHO-OIITUYECKUMHU JIEMEHTAMU, a TAKIKE C
KOHTPOJIbHO-U3MEPUTENBHON annapaTypou.
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2. Peasu3zanust KOMIeTEHITUNA

2.1. Komnerennusa ITK-9

[IK-9: ymeHue TpPOBOAUTH pPacCyUETh

CTaHJApTHBIX METOJA0B, IIPUEMOB H

110

CpeICTB

MPOEKTY  CETEH,

CaMOCTOSITENIbHO CO3/IaBAEMBIX OPUTMHAIILHBIX.
Jns popmupoBaHus KOMIETEHLIUHA HEOOXOIUMO OCYIIIECTBUTD DS/l STAIOB.

Oranbl GOpMUPOBAHUS KOMIIETEHIIUU, TPUMEHSEMBIE JIJIsl 3TOTO BUbI 3aHATUH U UCIIOIb3yeMble
CpEJICTBA OLIEHUBAHUS MIPE/ICTaBICHbI B TA0IHIIE 2.

COOpPY)KEHUU U
WH()OKOMMYHUKALIMA B COOTBETCTBUM C TEXHUYECKUM 33JaHHEM C HCIOJIB30BaHUEM Kak
aBTOMATH3allMM  TPOEKTUPOBAHUSA,

Tabauna 2-Itanbl GOpMHUPOBAHUA KOMIIETEHIIUN U MCIOJIb3yeMble CPeACTBA OLleHUBAHUS

JIATYMKOB Pa3IHYHbBIX
(bu3nUecKuX BO3ACHCTBHI U
MIPUHLHITEL PaOOTHI
BOJIOKOHHBIX JIa3ePOB U
BOJIOKOHHO-OTNTHYECKHX
HU3MEPUTEIBHBIX CHCTEM.

BOJIOKOHHO-ONITUYECKUX
KOMIIOHEHTOB, YCTPOMICTB U
CUCTEM, a TAKXKE UMETh
IIPEICTaBICHUE O METOAX
KOMIIBIOTEPHOU
ONTUMHU3ALMHU UX
XapaKTEPUCTUK;
I10JIb30BaThCS CIIPABOYHBIMU
JIAHHBIMHU I10 BOJIOKOHHO-
ONTUYECKUM KOMIIOHEHTaM
u pubopam npu
IIPOEKTUPOBAHUU
MHPOKOMMYHHUKAIIMOHHBIX
CHCTEM M CETEN CBSA3U.

CocraB 3HaTh YMern Bmagers

Co Jep>KaHNe YcTpoiicTBO, MPUHLIUIIBI [IpoBOAUTH KOMIIBIOTEPHOE Haspixamu YTEHHUS 51
paboThl U XapaKTEPUCTUKU MOJIETUPOBAHUE U M300paKeHUS cxeM

OTallOB BOJIOKOHHO-ONTHUYCCKHUX MIPOCKTUPOBAHUEC BOJIOKOHHO-ONITHYCCKUX

CHUCTEM U CETeil Ha OCHOBE
COBPEMEHHOM  3JIEMEHTHOUI
0a3bl BOJIOKOHHOM ONTHKH;

HaBBIKAMH pacuera,
MIPOEKTUPOBAHUS U
KOMIIbIOTEPHOTO
MOJIEIIMPOBaHUs BOJOKOHHO-
ONTUYECKUX JIEMEHTOB,
YCTPOWCTB U CUCTEM.

Bune! zauatuit Jlexnun.

IIpakTuueckue 3aHATUA.

JlabopaTopHbie PabOTHL.
IIpakTuueckue 3aHATUS.

CamocrositensHas padbota
CTY/ICHTOB.

JlaboparopHblie paObOTHI.

CamocrosrensHas pabora
CTYJIEHTOB.

Hcnonszyemsie 3agaun.
CpeacTBa DK3aMeH.
OILICHHUBAHUA

3agaun.

OdopmiieHHe OTYETHOCTH U
3aluTa J1adopaToOpPHBIX
pabor.

3ammura 1a00paTopHBIX
pabor.

DK3aMeH.

O6IJ_II/IC XaApaKTCPUCTHUKU nmokasarelei u KpUTCPUCB OLICHUBAHUA KOMIICTCHIIUHN HA BCEX 3TaIllax

IpUBEJCHbI B TabmuIe 3.

Tabauna 1 — O0mue XxapaKkTepUCTHKH NOKAa3aTeJIeil 1 KpUTepHeB OLeHUBAHUS KOMIIETCHIIUH

o Tanam
IoxazaTenu u xputepun 3HaTh Ymers Bnanets
OTnu4gHO (BBICOKHH Ob6nanmaet paktuaeckum u | OGyagaeT quama3oHOM Kontpommpyer pabory,

YPOBEHB) .
nperenax u3ydaeMoit

00J1aCTH ¢ HOHNMaHUEM
IPaHUIl IPUMCHUMOCTH.

TCOPETUYCCKNM 3HAHUEM B

[IPAKTUYECKUX YMEHUH,
TpeOyeMBIX IS pa3BUTHS
TBOPUYECKUX PELICHUH,
abCcTparupoBaHus
mpooJieM.

IPOBOAMT OLICHKY,
COBEPLIEHCTBYET NEHCTBUS
paboTHI.
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Xoporio (6a30BbIi

3HaeT (paKThl, MPUHITHITHI,
MIPOIIECCHI, 00IITHE

O6nagaer gUamna3’oHOM
MPaKTUYECKUX YMEHUH,

Bepet orBeTcTBEHHOCTH 32
3aBepIIeHIE 3a1ad B

(TIOpOroBsIil YpOBEHB)

0OIIMMHY 3HAHUSIMH.

YMEHHSAMH, TPpeOyeMbIMU
JUTSL PETLIEHUST IPOCTBIX
3amad.

YPOBEHB)
TIOHSTHUS B TIpe/iesiax TpeOyeMBIX IS PELICHHUS | MCCIICIOBAHHH, IIPUCTIO-
n3ydaeMoi obiacTu. oTIpeNieNIeHHBIX pobieM B | cabimBaeT CBOE IOBeIe-
o0JyacTé HccIeJOBaHM. HHE K 00CTOSATENbCTBAM B
pereHny IpooIeM.
Y I0BIETBOPUTETIHHO Obnamaet 6a30BEIMH ObnamaeT OCHOBHBIMHU Paboraer npu npsimom

HaOIIOAECHNH.

(DOpMy.]'II/IpOBKa IoKa3arejieil u KPpUTCPUECB OLICHUBAHUA HaHHOﬁ KOMIICTCHI WU IIPHUBEICHA B

Tabymue 4.

Taouauna 2 — [loka3areu 1 KPpUTEPUU OLEHUBAHUS KOMIIETEHIIMU HA 3TANax

IMoka3zateau u
3Hatb Ymers Baaners
KpHUTepuu
3Haer ychOﬁCTBO, MTPUHIIAIIBL HpOBOI[I/IT KOMIIbIOTEPHOE CBO6OI[HO BJIaJCCT
paboThl W XapaKTEePUCTUKU MOZE/INPOBAHNE U HaBbikaMu  yTeHus U
BOJIOKOHHO-ONTHYECKUX IPOCKTHPOBAHHE M300paKeHUS cXeM
JATYUKOB PAa3IUYHBIX | BOIOKOHHO-ONTHUECKHX BOJIOKOHHO-ONITHYECKUX
¢buznueckux BO3JICHCTBUH, | KOMIOHEHTOB, yCTpOHCTB M | CHCTEM M CETEH Ha OCHOBE
TIPUHIIUIIBI padoThI CHCTEM; HMEET COBPEMEHHOM 3JIEMEHTHOMH
OTaM4HO BOJIOKOHHBIX J1a3epoB M | [pejcTaBICHHE O METOAX 0a3bl BOJIOKOHHO ONTHKHY;
(BbICOKHi TIPUHIIUIIBI NOCTPOCHHUS | yx KOMITBIOTEPHO HaBBIKAMH pacyera,
YPOBeHE) BOJIOKOHHO-ONTHYECKUX ONTHMH3AIII; TIOMB3yeTCs MPOEKTUPOBAHUS U
U3MEPUTENBHBIX CUCTEM. CTIPABOYHHIMH JIAHHBIM 110 KOMITBIOTEPHOTO
BOJIOKOHHO-OTITUYECKUM MOZICTHPOBAHIT
KOMIIOHEHTAM | IPHGOpaM BOHOKOHHO-OHTI/ILISCKI/IX
[IpH TPOCKTHPOBAHHH 9JIEMEHTOB, YCTPOICTB U
MH(HOKOMMYHHUKAITMOHHBIX CHCTEM.
CHCTEM U CETEU CBSI3U.
IToHrMaeT cyTh NPUHILIMIIOB YMeeT caMoCTOATENbHO Bnaneer HaBblkamu
paboThl BOJIOKOHHO- BBIOMPATH METOBI paboThI ¢ IUTEPATYPHBIMHU
ONTHYECKUX ATUNKOB U penieHus 3a1a4 B 00J1acTi WUCTOYHUKAMHU, CBSI3aHHBIMU
Xopouo U3MEPUTENLHBIX CUCTEM U MPOEKTUPOBAHUS U C TIPOEKTUPOBAHUEM H
(0azoBbIii MIPUHIUIIOB PaOOTHI HCCIIEOBAHUS BOJIOKOHHO- HCCIICI0BaHUEM
YPOBEHb) BOJIOKOHHO-ONITHYECKUX ONTHYECKUX MPUOOPOB U BOJIOKOHHO-OTITHYECKUX
71a3epoB. CHUCTEM. prOOPOB U CHCTEM.
Jaet onpeneneHuss OCHOBHBIX Ywmeer paboTath co MoskeT KOppEKTHO
Ynosaersopu- MIOHATHUH B 00IaCTH CIIPABOYHOM JIUTEPATYPOHi; TIPEICTaBUTH
(noT;(J)I::BOuﬁ TIPUIIOKEHUH BOJIOKOHHOM YMEET MPEACTaBIATh UH(OPMAIIHIO, CBSI3aHHYIO
ONTHKH. pE3yJIbTaThl CBOCH pabOThl. | C MPUIOKEHUSIMH
YpoBeH®) BOJIOKOHHOM ONTHKH.
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2.2. Komnerennus ITK-17

[1K-17: ctocoOHOCTh TPUMEHATH COBPEMEHHBIE TEOPETUYECKHIE U SKCIIEPUMEHTAIEHBIE METO/IBI
UCCIIC/IOBAHMS C IIEITTBI0 CO3/IaHMsI HOBBIX MEPCIIEKTUBHBIX CPEJICTB IEKTPOCBSI3U U HH(POPMATHUKH.
s hbopMHupOBaHUS KOMIIETEHIIMH HEOOXOAUMO OCYIECTBHUTD PSIJI ATAIIOB.

Oransl (popMUPOBAaHUS KOMIETEHIMH, TIPUMEHIEMBIE JUIsI ATOTO BUIBl 3aHATUN U HCIOIb3yEeMbIC
CpeICTBa OLIEHUBAHMs, IPEACTABICHbI B TAOIHLIE 5.

Taﬁ.lmua 5-3Tanbl (l)OpMHpOBaHI/IH KOMIICTCHIMHA U UCITOJIB3YEMBIC CPEACTBA OLICHUBAHUSA

CocraB 3HAaTH VYMeTh Bmagets

Conepma}me A3TaIlOB OCHOBHLIe 3aKOHBI nu O6’I)HCHHTI) (1)I/I3I/I‘{CCKI/IC Hasbikamu HpaKTH‘IeCKOﬁ
COOTHOILICHUS BOJIHOBOM 3(1)(1)6KTLI, JIC)Kalue B pa6OTLI C BOJIOKOHHO-
OIITUKU nu OIITUKU OCHOBC pa6OTLI BOJIOKOHHO- OIITUYCCKUMU DJICMCHTAMU U
HaHpaBHHIOH_[I/IX OIITUYCCKUX KOMIIOHCHTOB H HpI/I60paMI/I, a TAKXC C
JTUAJIEKTPUUYECKUX CTPYKTYp; | IpHUOOPOB; IPUMEHATh | KOHTPOJIbHO-U3MEPUTEIILHOM
OCHOBBI (hU3MKK | U3BECTHBIC METO/bl | anmaparypoi.

B3aUMOJCHCTBHUSL CBE€TAa CO | UCCIENOBAHUSA  BOJIOKOHHO-
cpeoil W HENMHEHHOW | ONTHYECKHUX DJJIEMEHTOB H

ONTHKH;  XapaKTEPHCTHKU | YCTPOMCTB;  PaCCUUTHIBATDH
COBPEMECHHBIX BOJIOKOHHO- | MapaMeTphbl u
ONTHYECKUX YCTPOWCTB, | XapaKTepHCTHKH
pUOOPOB U CUCTEM. BOJIOKOHHO-ONTHYECKHX
KOMIIOHEHTOB, YCTPOWCTB H
CHCTEM.
Buner 3anstuit Jlexuum. JlabopaTopHbIie pabOTHL. JlaboparopHblie pabOTHI.
[pakTHyeckue 3aHATHS. [MpakTuyeckue 3aHATHS. CamocrostensHas padora
CamocrosTensHas pabota CTY/IEHTOB.
CTYJICHTOB.
Hcnonb3yemslie 3anaun. OdopmiieHre OTYETHOCTH U | 3armuTa J1abopaTOPHBIX
cpencTaa OK3aMeH. 3aIuTa J1abopaTopHBIX pabor.
OLICHUBaHUS pabor. DKk3ameH.

OO0me XxapaKTepUCTHKY ITOKa3aTeNlel 1 KpUTEPUEB OIICHUBAHUS KOMITETEHIINY Ha BCEX dTarax
IpUBE/IEHBI B Tabnuie 6.

Ta6auna 6 — O01mue XapakTepUCTUKH NOKA3aTeJIeil 1 KpUTepHeB OLEeHUBAHUS KOMIIETeHIIUH

Imo 3Tanmam
Ilokazarenn u
3HaThb VmMerts Bnanets
KpUTEPUU
Obnanaet daktuueckumu | OOGmagaer nuama3oHOM Kontpommpyer pabory,
Y TEOPETHYECKUMHU NIPaKTUYECKUX YMEHUIA, NIPOBOAMT OLIEHKY,
OTnugHO (BBICOKHH 3HaHUSMH B IIpefenax TpeOyeMBIX IS pa3BUTHA COBEPLIEHCTBYET NEHCTBUS
YPOBEHB) n3ydaeMoi 00JIacTH ¢ TBOPUYECKUX PEIICHUH, paboTHI.
MMOHUMAHUEM TPAHUI] abcTparupoBaHust IPOOIIEM.
MPUMEHUMOCTH.
3Haet (hakThl, Oo0Oagaer nMara3oHOM Beper oTBeTCTBEHHOCTH 32
l'IpI/IH[H/Il'H)I, npoueccm, l'lpaKTI/IqCCKI/IX yMeHHﬁ, BaBepIHeHI/Ie 3a1a4 B
o O6I_HI/IC IIOHATHA B T] e6 €MbIX IJIA PCILICHUS HNCCIICAOBAHUU
Xoporo (6a30BbIi . peoy D A ’
OBeHD) npezenax u3y4aeMon OIpEeICIICHHBIX IPO0IIEM B MPHUCIIOCAOIMBAET CBOE
yp obmacTu. 00J1aCTH UCCIIEIOBAHHS. MOBEAEHNE K
00CTOSITENTLCTBAM B pEIICHUH
pooIeM.
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Y 10BNIETBOPUTENHHO
(TIoporoBbIi
YpOBEHB)

O6magaer 6a30BBEIMH

O0IIMMH 3HAHUSIMH.

OO0jaaeT OCHOBHBIMU
YMEHUSIMH, TPEOYEMbIMH IS
BBIMOJHEHHSI IPOCTHIX 33/a4.

PaboTtaer mpu npsiMmoM

HaOJIIOEHNH.

(DOpMy.TII/IpOBKa rnokasarelieil u KpUTCPUCB OLICHUBAHUA ,HaHHOﬁ KOMIICTCHI WU ITPHUBCICHA B

Tabymue 7.

Tabiauua 7 — IlokasaTesin M KpUTEPUH OLCHUBAHUS KOMIIETCH MU

Iloxa3aTenu u
3HaThb YMmerhb Baagers
KpPHUTEpHH
3HaeT OCHOBHBIE 3aKOHBI © | YMeer 00bsicHATE | CBOOOIHO BIALEET
COOTHOIIICHHSI BOJHOBOW ONTHKU U | (pr3mdeckue 3¢ ¢dexTr, | HaBBIKAMHU
OIITHKH HATIPaBILIIONINX | JIeXKam(ie B OCHOBE pabOTHI | MpaKTHUECKOW paboTHI
JIDIICKTPUIECKUX CTPYKTYp; | BOJIOKOHHO-ONITHYECKIX C BOJIOKOHHO-
OCHOBBHl (PM3WKH B3aMMOJCHCTBHS | KOMIIOHGHTOB W MPHUOOPOB; | ONTHYECKUMHU
OT/IHYHO CBETa CO Cpemod W HENMMHEWHOW | MpUMEHSTH HM3BECTHBIE | DJIEMEHTaMM, a TAKXKe C
(BBICOKMIA OITTHKHU; XapaKTepUCTUKA | METOIBI HCCIICIOBaHUS | KOHTPOJIBHO-
YPOBEHbB) COBPEMCHHBIX BOJIOKOHHO- | BOJIOKOHHO-OIITHYECKHX U3MEPUTEIEHON
ONTUYECKUX YCTPOHCTB, MPUOOPOB | 3JEMEHTOB W YCTPOMCTB; | ammapaTypoi.
M CHCTEM. pACCUUTHIBATh MapaMeTpPhl U
XapaKTePUCTUKU
BOJIOKOHHO-OIITHYECKHUX
KOMIIOHCHTOB U YCTPOMCTB.
[TornMaeT cBs3U MEKIY WUmeer mpencraBnenne o | Bnameer HaBBIKaMu
Pa3IMIHBIMHA TOHSATHAMH B MeETOoaaxX KOMIBIOTEPHOH | paboThI ¢
00/1aCTH BOJIOKOHHO-OIITHYECKHUX OIITHUMM3ALINHI JTUTEPATyPHBIMH
X puOOPOB. XapaKTepUCTUK BOJIOKOHHO- | HMCTOYHHUKAMH B
6 0p0m({, Nwmeer npencrasieHne o OIITUYECKUX DJIEMEHTOB M | 00JIaCTH BOJIOKOHHOM
(y;j:::::j)l MIPUHIIAIIAX TTOCTPOCHUS puOOpPOB; OIITHKH.
BOJIOKOHHHO-OITHYECKUX YMeer caMOCTOSTEILHO
3JIEMEHTOB, PHOOPOB U CHCTEM. OTIPENIeNIATh METOIBI
pelIeHus 3a1a4q
MIPOEKTHPOBAHUS.
Nwmeer npencrasieHne o Ymeer paboTtaTh co MoxeT KOppEeKTHO
YaoBierBopu | NMpHHIMIAX MOCTPOSHHS CIIPAaBOYHOH JIUTEPATYPOIL; MIPEJCTaBUTh 3HAHUS U
TeJbHO BOJIOKOHHO-OITHYECKUX YMEET MPEICTaBIATh uHpopmanmrio,
(moporoBbIit 3JIEMEHTOB U MIPUOOPOB. pe3yIbTaThI CBOCH pabOTHI. CBSI3aHHYIO C
YPOBEHbB) OIITHYECKUMHU
SIBJICHUSIMU.

I[HSI pcaiM3aliu BBIHICIICPCUYNUCICHHBIX 3aJia4d 06y‘ICHI/I}I HCIIOJIB3YIOTCA  CICHAYHOIIUC

MaTCpHraJIbl:

— KOHTPOJIbHBIC 3aJlaHUs WJIM UHBIC MATCpUAJIbI, HCO6XOI[I/IMBIC I OOCHKHU 3HaHPII>i, YMGHHﬁ,
HaBBIKOB H (I/IJ'II/I) OIbITa JOCATCIBbHOCTH,

3. TunuvHbIe KOHTPOJbHbIE 3aJAHUS

XapPaAKTCPUIYIOIIUX  OTaIlbl

KOMIIETCHIIHM B nmponecce OCBOCHUA O6pa30BaTCHBHOﬁ nporpamMmsel, B COCTaBE:

CornacoBaHa Ha noprtane N2 9653

dbopmupoBaHus



KOHTpOJIbeIe 3aJavumn (TI/IHI/I‘IHBIC) 10 3JICMCHTAPHBIM 3HAHUAM U IPAKTHYCCKUM HaBbIKaM
Imo TemMam:

3.1. TEMA: Onru4yecKkue KOMIOHEHTHI BOJTOKOHHO-ONITHYECKHUX JATYNKOB.

3agaua 2.

Ha niieHouHsIi nosiasipoun najgaet JMHEHHO MOJISIPU30BAHHBINA CBETOBOM IMYyYOK MOIIHOCTBIO
1 MBT, miockocTs moJsisipu3aniy CBETa OTKJIOHEHA OT HAINpaBJICHUS TJIABHOW OCH TOJSIpPOWIa Ha
30°. KakoBa BelIMYMHA CBETOBOM MOIIHOCTH, TMPOIICANICH dYepe3 MOJIpU3aTop, €clu
MOJSIPU3YIOIIMA MaTepuai 3aKIoueH MEXIY IBYMS CTCKISIHHBIMHM IJIACTUHKAMH (IUIsl CTEKJia
n=1,51), a hbpeHENEBCKUMH OTPAKEHUSIMH HA TPAHUIIC MEK/Yy CTEKJIIOM U 3TUM MaTEepPUATIOM MOYHO
npeHeopeyn?

Pemenue:

YMeHbIIIeHHe MOIHOCTH CBETOBOIl BOJIHBI, IIPOMIEIICH Yepe3 MoIspoua, 00yCIOBICHO B
peanbHBIX 3JIeMEeHTaX A (eKTaMu YaCTHYHOIO OTPaKEHHS CBETa Ha TPAHHUIAX pasjesia Cpell C
pa3HbIMH CBOMCTBaMHU, IMOTJIOLIECHUS CBETa B MaTepuaje CTPYKTYpbl, a TaKke COOCTBEHHO
MOJIIPU3YIOIIUM JICHCTBHEM TAKOTO AJIEMEHTA.

Jlis HaraIHOCTH MPEACTaBUM CXEMY JIaHHOTO 3ieMeHTa (puc. 1.2). YacTuuHoe oTpakeHue
CBETa MOXKET HaOII0JAThCA 37€Ch HA rpaHuIiax pasaena 1 — 4 (orMmeueHsl crpenkamu). CoriaacHo
YCIIOBHSIM 3a]au, MOXHO npeHeOpeub 3 dexToM oTpaxenus ceera Ha rpaHuiax 2 u 3. [Tockonbky
YCIOBUSIMH HE OIpezefieHa BelIWYMHA ONTHYECKOTro TMOIVIONICHHWS B MaTepuaie MoJspouaa, UM
Takke mpeHeOperaeMm. B urore, ans omnpeneiaeHus MPOIIEANIEH CBETOBON MOIIHOCTH YYHUTHIBAEM
3¢ }exT yacTUYHOrO OTPaKEHUS CBETA HA BXOJHOM M BBIXOJHOM TpaHUIAX CTPYKTYPHI (TpaHuIb! 1
U 4), a TaK)Ke OTKJIOHEHUEM ITOCKOCTH TMOJISIPU3AIIMK CBETa OT TJIABHOT'O HAMPABIICHUSI TIOJIIPOUIA.
omnpeneasieMbIM 3aKOHOM Majtroca.

F}DT'D'EH PoTp.Bhlx
- -
— —
P ax Pgmx
A A4 A
1 2 3 4

Puc. 1.2. Cxema mieHO4YHOTO MOJSPOUIA.

[Tockonbky k03((PUIMEHT OTpakeHHs cBeTa (110 MHTEHCHUBHOCTH) HA TPaHMIIEC AMDIEKTPHUUECKON
4 n— ‘\ [
\n+ )

3], TO UHTEHCUBHOCTb (MM MOIIHOCTD) MPOIMIEIIIETo IMyYKa MPU MOJTHOM MPOIMYCKaHUHU MOJIIPOUIa

Cpeabl C IMMOKA3aTCICM NPEIOMIICHUA N U BO34yXa ONPEACIACTCS COOTHOLICHUEM 7 = 2,

6bita 661 pasma B, =F,,-(1-0)(1-1)=F,, - (1- r)*. Yuer mnoBopota IaBHOH oOCH

TONSIPOM/IA OTHOCHTENBHO MIIOCKOCTH TIONSPU3AIIMK CBETOBON BOJHBI MPUBOIHUT TO COOTHOLIEHHE
K BHJLY:
P, =Ph,, (- r)? - cos” @, rae 6=30°. Jlnst n=1,51 B nTore noTyuaem:
1=0,0413; Poy=1-(1-0,0413)*-cos3(30°)=0,9178-0,750,6884 MBr.
Takum 06pa3oM, MOIIHOCTh MPOLIEIIIETO YEPE3 TIOISIPOU] CBETOBOTO TTYdKa B TaHHOM

cinydae coctasisier 0,6884 mBT.
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3.2. TEMA: Bo0/J0KOHHO-ONITHYECKHE JATYUKH ¢ BOJIOKHOM — JIMHUEH nepeaaun

3agaua 1

OnTHYECKUI JaTYMK HANPSODKEHHOCTH MarHUTHOTO TOJISL IIOCTPOSH Ha ocHOBe A dekra Dapazies B
CBUHIIOBOM CTEKJIE C IOKa3aTejleMm mpeiaoMieHuss n=1,6. VICTOYHMKOM W3IIydeHHs SIBISCTCS
CBETOAMO/I, H3JIy4CHHE KOTOPOTO TIOABOJUTCS K YYBCTBUTEIHHOMY JIEMEHTY U OTBOJHUTCS OT HETO
C TIOMOIIHI0 MHOTOMOJIOBBIX BOJIOKOHHBIX CBETOBOJIOB C TPAIMEHTHBIMH CTEP)KHEBBIMHU JIMH3aMU. B
Ka4yecTBE IMOJIIPH3aTOpa M aHAJIM3aTOpa HCIOJIB3YIOTCS IUICHOYHBIC MOJIIPOUIBI C Ha4YaJbHBIMH
ontuueckuMu norepsmu 20%. Onpenenure coOCTBEHHbIE ONTHYECKHE MOTEPU MpUOOpa, cuuTas,
YTO ero pabodvas TOYKAa HAaXOJUTCS B CEPEIUHE JIMHEHHOIO Y4acTKa, a TOPIEBbIC MOBEPXHOCTH
IPaJMECHTHBIX JIMH3 TPOCBETICHBI (IOTEPSIMU Ha OTPAKEHUE CBETA OT ITUX MOBEPXHOCTEH MOXKHO
npeHeopeyn).

Pemrenne

OnTuyeckre MOTepU B JIaHHOM YCTPOWCTBE OOYCIOBIEHBI HAYANbHBIMU ONTHYECKUMHU MOTEPSIMHU
MoJisIpu3aTopa W aHaiuM3aTopa, a Takke IOBOPOTOM JAPYr OTHOCHUTENBHO Jpyra TJIaBHBIX
HaIpaBJCHUN TMOJspU3aTOpa W aHAIM3aTOpa, OMNPEACIAIONIMM IOJIOKEHHE pabdoueld TOYKH
npubopa. CepenuHa JMHEHHOTO y4acTKa COOTBETCTBYET YTy MKy HUMHU B 45°. Takum oOpazom,
CBETOBas MOIITHOCTh HA BBIXOJIC aHAJIM3aTOPa MOXKET OBITh HAl/ICHA KaK:
PBHXZPBX-O,8-0,8-0052(45°)=O,64 *0,5-Ppx =0,32 Pyx. COOTBETCTBEHHO, MOTEPU MOIIIHOCTH
COCTaBIAIOT 68% nin

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

3.3. TEMA: Bo0/I0KOHHO-ONITHYeCKHE JATYUKH C BOJIOKHOM - YYBCTBUTEJIbHBIM 3JIEMEHTOM

3anaua 2.10
B BonokonHo-ontrueckom untepdepomerpe Maxa-llennepa cooTHotieHne
MHTEHCUBHOCTEHN CBETa B OOPHOM U CUTHAJILHOM KaHasiax cocTasisier 1:2. Ha xakyro
BCJIIMYMHY U3MCHSCTC IPU 3TOM MAaKCUMaJIbHASA YYBCTBUTCIBbHOCTD HHTGp(l)GpOMeTpa B
CpaBHCHHHU CO CIy4YacM OJJMHAKOBBIX MHTEHCUBHOCTEN cBeTa B 00enx kaHaimax”?

4. Tembl caMOCTOATEJIbHOM PA0OTHI CTYICHTOB

4.1. Onrrdeckre KOMIIOHEHTHI BOJIOKOHHO-ONTHYSCKUX JAaTYHUKOB.

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

4.4 BOJOKOHHO - ONITUYECKHE TUPOCKOBI

4.5. BonokoHHbIE J1a3ephl

4.6. BOoJIOKOHHO-ONITHYECKHE H3MEPHUTENbHBIE CHCTEMBI

5. Tembl 1200paTOPHBIX padoOT

1 HccnenoBanre BOJOKOHHO — ONITHYECKOTO JaTYMKa MUKPOIICPEMEIICHHUI Ha OCHOBE
MOJMMEPHOT0 ONTHYECKOTI0 BOJOKHA

2 HccnenoBanue ONTUYECKOTO AaT4YWKa JTMHEHHOIO MEepeMenIeHusT 00bEeKTa, IOCTPOCHHOTO 110
CXeMe ONTHYECKOro 30Ha

3 Wccnenoranue 3 GeKTHBHOCTH BBOJIa CBETA B BOJJOKOHHBIM CBETOBOJT

4 HccnenoBanue 3 PeKTHBHOCTH BBOJIA CBETA B IJIAHAPHBIA BOJTHOBOJI

5 HccnenoBanue COCTOSHUS TOJSPHU3AIMH JIA3EPHOTO M3IYYCHHUS B MOJIMMEPHOM BOJIOKOHHOM
CBETOBOJIC
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6. JK3aMeHallMOHHBbIE BONIPOCHI

1. CrpykrypHas cxema mpeoOpa3zoBaHUs (PU3MUYECKON BEIUYMHBI B BOJIOKOHHO — ONTHYECKHX

JaTYNKAX.

OcHoBnble apameTpsl BO/L.

MexaHu3MBbl ITEPH CBETA B BOJIOKOHHBIX CBETOBO/IAX.

HeBonoKOHHBIE KOMITOHEHTHI BOJIOKOHHO — ONTHYECKUX YCTPOMCTB: (Da30BbIC TNIACTHHKH.

OnTHueckue U30IATOPBL: IPUMEP PeATU3ALIUU.

[Ipumep 351€KTPOONITUYECKOTO MOAYJIATOPA HHTEHCUBHOCTH CBETA.

[Mpuamun  paboThl  BOJOKOHHO — ONTHYECKOTO J1a3epa, HCHONB3YIOHmEero ¢ ekt

KOMOWHAIIMOHHOTO PACCESTHHUS.

8. CrpykTypHas cxema pacnpesesieHHoi BO u3MepuTensHoi CUCTEMBI, TPUHIIUIT €€ paOOThI

9. IlpuHUMII TIOCTPOEHUS JAaTYMKA TEMIIEpATypbl ¢ U3MEPEHHEM TEIIoBOro uanydeHus B BO/I c

BOJIOKHOM - JIMHUEH IIEpEeaUn.

10. CxeMa oNTHYECKOTO 30H/a I U3MEPEHUS CMEIICHUIN U KOJIeOaHUi.

11. Ilpunnun peiicteus u cxema BO/I nonsipu3aliioHHO - BpaIaTeabHOro TUIIA.

12. Cxema naTuymka MarHUTHOTO 10JIst Ha ocHOBE 3 dexra Dapanest (BOJIOKHO - JIMHUS TIEPEIaun).

13. Tunsl BOJIOKOHHO - ONTHYECKUX UHTEPHEPOMETPOB.

14. bazoBas cxema romoiuHHOTO HHTEp(PepomeTpa Maxa - Llenaepa.

15. BeipakeHue 111 MHTEHCUBHOCTH CBETa HA BBIXOJe HHTEeppepomeTpa Maxa - Llennepa.

16. Kak BeiOuparor padouyro Touky B uHTephepomerpe Maxa - Llenaepa?

17. Cxema u mpuHiun padotel uHTepdepomerpa Padbpu - Ilepo. Ilpumep BOJ] Ha ocHOBe

unteppepomerpa @adpu - [lepo.

18. Cytb addexra Canbsika. Kitaccndeckas cxema BOJIOKOHHO - ONITHYECKOTO THPOCKOTIA.

19. Cxema BOJIOKOHHO - ONITUYECKOT0 THPOCKOIIA C KOJIBLEBBIM PE30HATOPOM [IACCUBHOT'O THIIA.

20. BoJOKOHHO-ONTHYECKHE OPATTOBCKUE PELIETKU U JUIMHHO-IIEPUOAHbIE BOJIOKOHHBIE PEILIETKU —
YTO ATO TAKOE U B YEM UX Pa3INUUs?

21. CooTHollIeHHE MEXAY MEPHOJOM BOJIOKOHHO-ONTHYECKON Op3ITOBCKON pEIIeTKH U JUIMHON
BOJIHBI CBETA, HA KOTOPOM pELIETKA SIBISETCS] OP3rrOBCKOM.

22. llpunnun pa®OThl YYBCTBHTEIBHOTO JJIEMEHTA JaT4MKa YOPYrux aedopManuii Ha OCHOBE
BOJIOKOHHO-ONTHYECKOI OP3rrOBCKON PELIETKH.

23. Metoas! popmuposanus BOBP. IIpumep cxemsl popmuposanust BOBP.

24. Tlpumep cxembl 00pabOTKH cUTHANA AaTynka Ha ocHoBe BOBP.

25. Cxema BOJIOKOHHO-ONTHYECKOTO Jiazepa. OCHOBHbIE KOMIOHEHTHI. [1yTn nocTHX)EeHHs BBICOKOI
BBIXOJIHOM MOIIHOCTH B TaKHX Jiazepax.

26. Cytp 3¢¢dexta xOMOMHAIMOHHOTO paccesHus cBera. llpuHuunm paOOTBl BOJIOKOHHO —
ONTHUYECKOTO JIa3zepa, UCTOIb3YIoMEero 3PpexT KOMOMHAIIMOHHOTO PACCESTHUS.

27. Knaccuduxanus BOJIOKOHHO-ONTUYECKUX U3MEPUTEIbHBIX CHCTEM.

28. Cxewmsl aexoaupoBanus nHpopmarmu B BO cucremax ¢ 49yBCTBUTEIHHBIME 3JIEMEHTAMHU B BUJIC
BOBP.

29. Pacnpenenennusie BO gaTumku.

30. BO TexHONMOrHYECKHE CUCTEMBI PACTIPEICIICHHOTO THUIIA.

Nowvkwb

7. MeToanuecKkue MaTepHuaJIbl
Jnst obecrnedeHust mporiecca OOY4YeHHS W PEIICHHS 3a7ad OOyYeHHUS HCIOJIb3YIOTCS
CIIeyIONIe MaTepHasbl JIJIS OICHUBAHWS 3HAHWW W XapaKTePU3YIOIIHUE 3Talbl (OPMUPOBAHUS

KOMITETECHITHH ( BCE METOIUYECKHE MaTEepHaIbl TPUBEACHBI B pabouell mporpamme):

. B.M. IllannapoB. BOJIOKOHHO-ONTHYECKHE YCTPOMCTBA TEXHOJOTMYECKOI'O HA3HAYCHUS. —
Tomck: ToMmck. roc. YH-T CHCTEM yIp. U PaIUOIICKTPOHHUKH, [DIEKTPOHHBIN pecypc|: yueOHoe
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rmocodue — TomMmck: TYCVYP, 2013. — 190 C. Pexum JlocTyna
http://edu.tusur.ru/training/publications/3709

2. llangapos, B. M. HccnenoBanne BOJOKOHHO-ONTHYECKOIO AaTYMKA MHUKPONEpPEMENIEHU Ha
OCHOBE MOJMMEPHOIO ONTHYECKOTO BOJIOKHA: MeToauueckue yka3zaHus K jJabopaTtopHoil pabore
[DnexTponnsiii pecypc] / llangapos B. M., Kapmymmn I1. A. — Tomck: TYCVYP, 2011. — 7 ¢c. —
Pexxum moctyna: https://edu.tusur.ru/publications/118

3. llangapos, B. M. HccrnenoBanne ONTUYECKOTO JaTuydKa JUHEHHOTO TEPEeMEIIeHUs OOBeKTa,
MOCTPOCHHOT'O MO CXEME ONTHYECKOro 30HAa: MeToauueckue ykazaHus K jJabopaTtopHoil pabote
[DnexTponnsiii pecypc] / langapos B. M., Kapmymmn I1. A. — Tomck: TYCVYP, 2011. — 6 ¢c. —
Pexxum noctyna: https://edu.tusur.ru/publications/61

4. lllanmapoB, B. M. HccnenoBanne 3(hPEeKTHUBHOCTH BBOJA CBETa B BOJIOKOHHBIA CBETOBOI:
Meroandeckue ykazaHus K JaboparopHoil pabore s OakanaBpoB HampasieHus 210700.62
"MHpOKOMMYHHUKAITMOHHBIE TEXHOJIOTUU U CUCTEMBI CBs3U" (podmib - "ONTHYECKHe CUCTEMBbI U
cetu cBsa3u'") [Dnekrponnbiii pecype]| / lanmapos B. M. — Tomck: TYCYP, 2013. — 8 ¢. —
Pexwum noctyna: https://edu.tusur.ru/publications/3705

5. llangapos, B. M. HccnenoBanue 3p¢heKTHBHOCTH BBOJA CBETa B IUTAHAPHBIA ONTHYECCKUI
BOJIHOBOJ: Meroanueckue yka3aHusi K JabopaTopHoi paboTe nansi OaxkanaBpoB HampaBICHUS
210700.62 "MHbOKOMMYHUKALIMOHHBIE TEXHOJOTHH U CUCTEMbI cB3U" (mpoduns - "OnTtuueckue
cucTembl U cetu cBs3u") [DnexkTponuslii pecype| / Hlangapos B. M., Kym I'. I'. — Tomck: TYCVYP,
2013. — 11 c. — Pexwum nocryna: https://edu.tusur.ru/publications/3703

6. HlanmapoB, B. M. MHccienoBanue cOCTOSHUS TMONAPU3ALMU JIA3€PHOTO H3JIyUYEHUS B
MOJIMMEPHOM BOJIOKOHHOM CBeTOBOJie: MeTonnyeckue yka3aHusi K jabopaTopHOil pabote s
OaxamnaBpoB HampasieHus 210700.62 "MHpOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH M CHUCTEMBI CBS3H"
(mpoduiipb - "OnTHueckue cucTemsl U ceTu cBs3u") [DnexTponHslil pecype] / Lllangapos B. M. —
Tomck: TYCVYP, 2013. — 9 ¢. — Pexxum ngoctyma: https://edu.tusur.ru/publications/3708

7. Iangapo B.M. BonokoHHO-ONTHYECKUE YCTPOMCTBA U MPHUOOpPHI: [DNEKTPOHHBIA pecypc]:
Y4eOHo-MeToAMYecKOe MocoOre MO MPAKTUYECKUM 3aHATHUSIM U CaMOCTOSITENBHON paboTe uis
6axanaBpoB HanpasieHus 210700.62 "MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CHUCTEMBI CBSA3H"
(mpodunp - "OnTHUECKHE CHCTEMBI U CeTH CBsI3H. - ToMck: TOMCK. roc. yH-T CHUCTeM YIIp. U
panuoanexkTponuku, 2013. — 60 c. Pexxum nocryna: http://edu.tusur.ru/training/publications/3712
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