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1. IEJIM Y1 3AJTAYY JUCHMUTLINHBI:

Lenpro mipernoiaBaHusl TUCIUILIHHBI SIBIISICTCS U3YUYEHHUE CTYJACHTAMH OCHOBHBIX MPUHIIUIIOB
MIOCTPOCHHST BOJIOKOHHO - ONTHYECKHX CHCTEM cOopa, mepenadyd u o0pabOTKH H3MEPUTEILHOU
uHpopManuy; (HU3MYECKHMX OCHOB HM3MEPEHHS BO3MYILEHHH Pa3IMYHONH TPUPOABI C IOMOIIBIO
BOJIOKOHHO - OITHYECKUX JaTYMKOB; BOIPOCOB pacueTa XapaKTePUCTUK TaKUX JaTYUKOB U
U3MEPUTEIIBHBIX CHCTEM Ha UX OCHOBE.

B pesynbprare u3ydeHHs IUCIMILIUHBI y CTYACHTOB JOJDKHBI COPMHPOBATHCS 3HAHUS,
YMEHUSI U HaBBIKH, TO3BOJISIFOIINE MPOBOJUTH CAMOCTOSITEIILHBIA aHAIN3 SIBICHUH U 3(Q(PEKTOB B
00J1aCTH BOJIOKOHHOM ONTHKH, a Takxke 3(PdekTuBHO paboTaTh B 00JaCTH IPOCKTUPOBAHMS,
TEXHOJIOTUHU U IKCIUTyaTallid BOJIOKOHHO-ONTHYECKUX 3JIEMEHTOB, YCTPOUCTB U cucTeM. CTYICHTHI
JOJDKHBI  TIONYYHTh 3HAHHS, HWMCIOIIME HE TOJBKO CaMOCTOSATENILHOEC 3HA4YeHUE, HO U
00eCTIeYMBAOIIUE TOATOTOBKY JJISl YCBOCHUS IMTOCIIEAYIOIINX TUCIIUILINH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII:

JIuciMInIMHA 110 BEIOOPY BapHaTHBHOM YacTH mpodeccroHanbHoro ukia (b1.B.11B.8.2)

3. TPEBOBAHUA K PE3YJBbTATAM OCBOEHUSA IUCHUIIJIMHBI:

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

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

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

B pesynbpTaTe n3yueHus JUCHUIUIMHBI CTYJIEHT J0JIKEH
3HATh:
- OCHOBHBIE 3aKOHBI W COOTHOLIEHHS BOJHOBOW ONTUKM U ONTUKM HAIPAaBISIOLIUX
nuannektpudeckux cTpykryp (ITK-17);
- OCHOBBI (PU3HUKH B3aUMOJIEHCTBHUS CBETA CO CPEJIOW U OCHOBBI HEJTMHEHHON ONTUKU B MPUIIOKEHUN
K ONTHYECKUM Harpassonm crpykrypam (ITK-17);
- YCTpOMCTBO, MpPUHIMMBI pabOThl M XapaKTEPUCTUKU BOJOKOHHO-ONTHUYECKUX JIaTUYMKOB
pasnuuHbIX puszndeckux Bosneiicteuit (I1K-9, [TK-17);
- YCTpOMNCTBO, NPUHUUIBI PabOTbl M XapaKTEPUCTHUKU COBPEMEHHBIX BOJOKOHHO-ONTHYECKUX
nazepos (ITK-9, TIK-17);

yMeTb:
- 00BsACHATH ¢u3udeckne d(PQeKThl, NeKamue B OCHOBE pabOThl BOJOKOHHO-ONTHYECKHUX
KOMITOHEHTOB 1 Tipudopos (ITK-17);

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

- BBINOJIHATH PacyeThbl, CBSA3aHHBIE C ONpEAENIEHUEM MapaMeTPOB U XapaKTEPUCTUK BOJOKOHHO-
OINTHYECKUX KOMIOHEHTOB U ycTpoiicTs (TTK-17);

- TPOBOJUTH KOMIBIOTEPHOE MOJIEIMPOBAHUE M TPOCKTUPOBAHUE BOJOKOHHO-ONTHUYECKUX
KOMIIOHEHTOB U YCTpPOICTB, a TakXe HMETh IMPEACTaBICHHE O METOoJaX KOMIIbIOTEPHOI
ontuMu3aiuu Takux ycrpoiicts (ITK-9);

- TIOJIb30BAThCS CIPABOYHBIMU JAHHBIMU MO BOJIOKOHHO-ONTUYECKUM KOMIIOHEHTaM U mpudopam
OpU MPOEKTUPOBAHMM HWH()OKOMMYHUKALIMOHHBIX CHCTEM M CEeTel CBA3M, COIMOCTaBIISISA
0COOEHHOCTH XapaKTEPUCTUK TAKKMX KOMIIOHEHTOB 1 mipubopos (TTK-9);
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BJIA/1€Th:

- HaBBIKAMM YTEHHUS U H300pAKEHHUS CXEM BOJIOKOHHO-ONTHYECKHX CHCTEM U CeTel Ha OCHOBE
COBPEMEHHOM 3JIEMEHTHO# 6a3bl BosiokoHHOM onTuku (ITK-9);

- HaBbIKAMHM pacueTa, IPOEKTUPOBAHHUS U KOMIIBIOTEPHOTO MOJEIUPOBAHUS BOJOKOHHO-
ONTHYECKHX 3IeMeHTOB U ycTpoiicTs (TTK-9);

- HaBbIKAMU MPAKTHUYECKOH pabOoThl C BOJOKOHHO-ONTHYECKHMMH JJIEMEHTaMH, a TakKke C
71a00paTOPHBIMU MaKeTaMU Pa3IMYHBIX BOJOKOHHO-ONTHYECKHX MPUOOPOB U € KOHTPOIBHO-
u3MepuTeNnbHo amnaparypoit (ITK-9, TTIK-17).

4. OFbEM JUCHUILIVHBI U BUJIbl YYEBHOM PABOThI

OO01mast Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISIET 3 3a4CTHBIX SUHUIIBL.

Bun yaeOHO# paboThI Bcero Cemectpbl

9acoB 5 Z

AyauTOpHBIE 3aHATHSA (BCEro) 16 10 6

B Tom uuce:
Jlexiun 8 8 -
JlaGopaTtopusie padoTs (JIP) 4 - 4
[TpakTHueckue 3aHITUS 4 2 2
CamocrosiTesibHas padora (Bcero), B TOM 4HcJIe: 88 62 26
N3ydyenue maTepuana JeKIuii 32 22 10
[ToaroToBka Kk KOHTPOJILHBIM paboTaM 32 20 12
CaMocTOATEIbHOE N3YUYEHUE OTIACIbHBIX TEM 24 20 4
[ToaroToBka K 5K3aMeHy M caya SK3aMeHa 4 - 4
Bun npomexxyTouHOM aTTecTanuy (3a4eT, SK3aMeH) 3auer

OO01mas Tpy10eMKOCTh 108 72 36
3auyeTHble eAMHULBI TPYIOEMKOCTH 3 2 1

5. COAEP) KAHUE JUCHUIIJIMHBI

5.1. Pa3aeanl JUCHUAIIMHBI U BUABLI 3aHATHN

Ne HaumenoBanue pasnena Jlexu. | Jla6. | IIpakt. | CPC | Bce- | ®opmupy-
JIACLIUILINHBI 3aH. 3aH. ro EMbIE KOM-
/o NeTeHIHH
dac. | (oK, k)
(6e3
9K3.)
1 | Brepenue. Knaccudukarus
TIK-9, TIK-
BOJIOKOHHO - OIITHYECKUX 1 - 1 12 3 17
npuOOPOB U CUCTEM
2 | OnTnueckyie KOMIIOHEHTEI 1 ) 1 12 19 TK-9, IK-
BOJIOKOHHO-OIITUYECKUAX JATUYNKOB 17
3 | BOJIOKOHHO-ONTHYECKHME TaTYUKU 2 ) 1 20 24 IK-9, K-
C BOJIOKHOM — JIMHUEH Tlepeaun 17
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BonokoHHO-OnITHYECKHE JaTYUKH

4 [K-9, I1K-
C BOJIOKHOM - YYBCTBHUTEJIbHBIM 4 1 20 16 17
3JICMCHTOM
KBazupacnpenenenubie

5 TIK-9, TIK-
BOJIOKOHHO — OIITUYECKHE 1 - - 14 6 17
N3MCPUTCIIBHBIC CUCTEMBI
PacnipeneneHHbIe BOJJOKOHHO-

6 TIK-9, TIK-
ONTUYECKHE U3MEPUTEIbHBIC 1 - - 10 4 17
CHCTCMBI

Htoro: 8 4 4 88 | 104

5.2. Conep:xkanue pa3iesioB JUCHUIIMHBI

Ne HaumenoBanue Copep:xanue pa3gena Tpynoem | ®opmupyembie

n/m | pageia KOCTh KOMIIeTeHIHH
JMCUMILIHHBI (uac.) (OK, IIK)

1 Beenenue. Knacc- | Llens u conepxanune Kypca, €ro CBA3b C IPYTUMU 1 IK-9, IIK-17
CH(bHKaHH’[ BOJIO- JUCHUIITIMHAMHW, OCHOBHAs U JOIIOJHUTCIIbHAsA

nureparypa. Kinaccuguxaiyst BOJIOKOHHO-
KOHHO = OITHYCC™ | 1 ryqeckux cuctem. Knaccudukauusi BoJIOKOHHO-
KHX IIPHOOPOB U ONTHYECKHX JATUMKOB 110 ()YHKIHOHATBHOMY
CUCTEM. HAa3HAYCHHUIO BOJIOKOHHO-ONTHYCCKOTO TPaKTa U
METOAaM MOAYJIAIUU ONTHYCCKOTO U3JTYyYCHU.
Kpatkas ucropus Bompoca.
2 Onruueckue Bonokonnsie cBetoBonsl (BC): BC ¢ nBoiHBIM 1 IK-9, IIK-17
KOMIIOHEHTEL Jy4enpeoMIICHUEM; HEKBapLIEBbIE BC,
0COOCHHOCTH (PU3MUYECKUX CBOWCTB U XapaKTEPUCTUK
BOJIOKOHHO- BC 5151 BOIOKOHHO-ONTHYECKHUX JJATYUKOB.
OIITUICCKUX JlenuTeny CBETOBIX My4KOB, CYMMAaTOPbI,
JaT4YUKOB. HamnpaBJICHHBIC OTBETBUTEIIH, ITOJIIPU3ATOPHI,
OIITHYCCKHUEC BCHTUIIH, (ba3OBI)Ie IJIACTUHKMU.
WHTerpanbHO-ONTHYECKHE HHTEPPEePOMETPBI,
MOOYJIATOPbI MHTCHCUBHOCTH CBETA U (baSOBI)Ie
MOOYJIATOPBI, 3JIEMCHTHI IJIsA CABUT'a YaCTOTHI CBETA.

3 Bomokonno- JlaTunKy aMIUTUTYAHOTO THIA [T U3MEPEHHS 2 IK-9, ITK-17

OIITHYECKHE TEMIIEPATYPbl, MEXAaHNYCCKUX BEJIMYNH,
KOHIICHTPAIINU XUMHUYCCKUX BECIIECTB. I[aT‘II/IKI/I

JATYUKH C
MOJAPU3aIUOHHOI'O THUIIA JJIT U3MEPECHUA

BOJIOKHOM — MarHUTHOTO TIOJIsl, HANPSYKEHHOCTH 3JIEKTPUIECKOTO

JIMHUEH nepeaadyun T10J1s1, 1aBJICHUS U YCKOpeHHUs. JlaTuuku Ha OCHOBE
CABUTA 4aCTOThbI CBETA IJII UBMCPEHUA CKOPOCTH
TBEPABIX TEJI, CKOPOCTHU CBIITYIUX UJIN KHUJIKHUX
BeiecTB. CXeMbl IOCTPOSHHUS], OCHOBHbIE
XapaKTepUCTUKH, PYHKIMK peoOpa3oBaHus,
obnactu MMPUMEHCHUS TaTYUKOB C BOJIOKHOM -
JIMHUEHN TIepeayun.

4 BookoHHO- JlaT4uKu ¢ UCTI0Ib30BaHUEM MOAYJISLIUU IIOTEPD IS 2 IK-9, ITK-17

ONTHYECKHE HU3MEpEHUs] MUKPOIIEPEMELIEHUM, JATYMKU HA
ocHOBe () (HEeKTOB JIIOMUHECIIEHITNH. BOJIOKOHHO-

JaTYUKH C
OIITHYCCKHEC 6p3FFOBCKHe PECHICTKH U JAaTYUKHU HA UX

BOJIOKHOM - ocHoOBe. J[aTUnKy Ha OCHOBE HHTEP(EPEHIIH CBETA.

qyBCTBUTCIILHBIM Wutepdepomerprudeckne cxemsl Maxa - Llenaepa,

3JIEMEHTOM Maiikenscona, ®abpu — [Tepo. Cxembl HOCTPOCHUS,
OCHOBHBIE XapaKTepUCTHUKU, PYHKINN
peoOpa3oBaHus U 00JIACTH PUMEHEHHS JATINKOB C
BOJIOKHOM B Ka4€CTBE UyBCTBHTEIHHOT'O HJICMEHTA.

5 KBasupacnpenesne | Maconorus mocTpoeHus KBasupacpeeneHHbIX 1 I1K-9, TIK-17

HHEIE BOJOKOHHO BOJIOKOHHO-ONTHYECKUX CHCTEM TSI U3MEPEHUS
XapaKTEePUCTUK PACIIPEAEICHNS BOMYIIECHHS 110

— onTndeckne nnl(j)mani. THnozme EYBCTBI/ITGHLHLIGY;]J-[ICMCHTBI
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H3MEPUTCIBHBIC KBasupacupCacJICHHBIX CUCTEM. HpI/IMepLI
CHCTEMEI peannu3ayy BOJIOKOHHO-ONITHIECKUX
MU3MEPHUTEINILHBIX CUCTEM KBAa3UPACIIPEICIICHHOTO
THIIA.
6 PacnpenencHuble [TpuHIMITEL TOCTPOCHUS pacIpeaeTICHHBIX 1 IK-9, I1K-17
BOJIOKOHHO- BOJIOKOHHO-OITUYECKHX N3MEPUTEIBHBIX CHCTEM.
BonokoHHO-ONTHYECKNE NATINKH PACTIPEEIICHNS
ONTHHCCKHC Bo3MymIeHuUs. [IpuMeps! peannzanmu u
HU3MEPUTCIIBHBIC XapaKTePUCTHKU BOJOKOHHO-ONTHIECKUX
CHCTEMBI M3MEPHUTENLHBIX CHCTEM PAaCHpPEACICHHOTO THIIA.
5.3 Pa3):[e.]'l]:l AUCHUMIIVIMHBI W MEKIUCHUIVIMHAPDHBIC CBA3H C 06ecneanaloanu
(mpeabiAymuMu) U odecrnednBaeMbIMH (IOCTEAYIOIIMMH) T CHUIIIHHAMEA
Ne HanmenoBanue o0ecneynBarommx Ne Ne paznesnoB qaHHOM JUCHUILUIMHBI U3
n/n (IpeapITyMX) U 00eceunBacMbIX Tabn.5.1, 11 KOTOPBIX HEOOXOJMMO U3yUYEHHE
(Tocnenyromux) AUCIUILINH obecrieunBaronX (MPEAbIIYIINX) 1
obecrnieynBaeMbIX (ITOCTETYIONTNX) TUCIUILIINH
1 ] 2] 3 ] 4 ] 5 | 6
IpeamecTBy0OMME AUCUHIIHHBI
1 MaTemaTHyeCKUl aHaIu3 + + + + +
2 dmsnka + + + + + +
3 Wudopmartnka - + + + + +
4 DNEKTPOMAarHUTHBIE MOJISL U BOJIHBI - - + + + +
5 @Du3ndecKre OCHOBBI ONTONEKTPOHUKH - - + + - -
6 OCHOBBI (HU3NYECKON ONITHKU - + + + + +
7 OCHOBBI BOJIOKOHHOH ONTHKU + + + + + +
Hocaexywomue TUCHUIJINHBI
1 Onrunueckue nUdppoBbIe - + - + + +
TEIEKOMMYHHKAIIMOHHBIE CHCTEMBI
2 MyJIbTUILIEKCOPHOE U YCUIIUTEIBHOE - + + + + +
000pyI0BaHNE MHOTOBOJHOBBIX
ONTHUYECKUX CHCTEM CBSI3U
3 MertpoJiorust B ONTHYECKHX - + + + + +
TEIEKOMMYHHKAIIMOHHBIX CHCTEMax

5.4. CooTBeTCcTBHE KOMIIETEHIUI, JOPMHUPYEMBbIX NPH U3Yy4YeHUH TUCHUIIUHBI, H BU/10B

3aHATHH
Ilepeuenn Bunel 3anstuit @DopMBbI KOHTPOJIS 110 BCEM BUIAM 3aHATUN
KOMIETEHIHH I Jla6 | TIp. | KP/KII | CPC
IK-9 + + + - + Beictynnenue Ha cemuHapax. Ompoc Ha
71a00paTOpHBIX paboTax. 3aueT
MK-17 + + + - + Brictynnenue Ha cemuHapax. Onpoc Ha
71a00paTOpHBIX paboTax. 3aueT

JI — nexuus, J1ab — nabopatopHsie pabotsl, [Ip — mpaktuueckue 3anstusi, KP/KII — kypcoast
pabota/mpoekt, CPC — camocTrosiTenbHas paboTa CTyJIeHTa

6. UnTepakTuBHBIC MeTOAbI U (POPMBI OPraHU3ALUN 00YYCHUS

MeTonnbt IIpakTHyeckue JlaGopaTopHbI Jlexknnn Bcero
3aHATUSA € 3aHATHSA
PaGora B rpynnax 2 2 - 4
Hroro 2 2 - 4
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7. JABOPATOPHBIN ITIPAKTUKYM

Ne pa3nena HanmenoBanue nabopaTopHbIX padboT Tpyno- OK, IIK
JMCIUTUINHEL €MKOCTb
(uac.)
2 HccnenoBanne  BOJOKOHHO  —  ONTHYECKOTO  JaT4HKa 4 [K-9, I1K-17
MHKpOIIEpEeMEIIeHHH Ha OCHOBE MHOJMMEPHOTO OINTHYECKOTO
BOJIOKHA
8. MPAKTUYECKHUE 3AHATHUS (CEMUHAPBI)
Ne| Pazmen aucumniuHb! U3 TemaTHka MPaKTUUECKUX 3aHATHIA Tpyno- KomnereHuunu
Tabm. 5.1 €MKOCTh OK, IIK
(uac.)
1 2 MeToauku pacyera XapaKTepUCTHK 1 [K-9, I1K-17
JMCKPETHBIX ONTHYECKUX DIIEMEHTOB
BOJIOKOHHO-ONTHYECKHUX YCTPOHCTB!
MOJISIPU3aTOPOB, (Pa30BBIX IUIACTHHOK,
OINITHYECKUX M30JIITOPOB
2 3 Pacuer 0CHOBHBIX TapaMeTpoB 2 [K-9, I1K-17
BOJIOKOHHBIX CBETOBOJIOB, TApaMETPOB
YyBCTBUTENIBHBIX 3JIEMEHTOB
MOJISIPU3aLOHHO-BPAIIATEIBHOTO TUIIA,
XapaKTEepUCTUK NaT4ukoB. CeMuHap.
3 6 Pacuer xapakTepHCTHK BOJIOKOHHO- 1 [K-9, I1K-17
OINITHYECKUX JATYMKOB Paclpe/IeieHHOTO
THUIa Ha OCHOBE 3(h(heKTa PAICCBCKOr0o
paccesHusi. CeMuHap.
9. CAMOCTOATEJIBHASA PABOTA
Ne | Pasnmensr Tematnka caMOCTOSTEIBHOM PabOTHI Tpyno- Komme- KonTtpons
1/ | JUCHUILTHHBI U3 (Oemanuzayusn) €MKOCTh TEHLIUU BBITTOJTHEHUS
n | tabm. 5.1 (gac.) T1IK paboTEHI
1. 1 W3y4enue TeopeTnyecKkoro MaTepuara. 2 IK-9, 3ayer.
MK-17
2. 2 W3y4enue TeopeTnyecKoro MaTeprara. 8 MK-9, Ortuer 1o
IToaroroBka k mabopatopHoii padorte. IK-17 nabopatopHOi
pabote. 3auer.
3. 3 H3yueHre TeOPeTHUECKOr0 MaTepHaia. 8 TK-9, 3auer.
MK-17
4, 4 H3yueHre TeOPeTHUECKOr0 MaTepHaia. 8 TK-9, IIpoBepka
[ToxroToBka K KOHTPOJIBHOU paboTe 1Mo [K-17 KOHTPOJIBHBIX
Teme «Pacger mapamMeTpoB 3JIEMEHTOB pabort. 3ager.
BOJIOKOHHO-ONTHYECKOTO IaTYHKa
TeMIlepaTypbl Ha OCHOBE BOJIOKOHHOM
BparroBckoil pemeTkuy.
5. 5 W3yueHne TeopeTHIECKOro MaTepHraa. 4 MK-9, 3auer.
MK-17
6 6 H3yueHre TeOPETHUECKOT0 MaTepHaia. 2 TK-9, 3ayer.
MK-17

10. HIPUMEPHAS TEMATUKA KYPCOBBIX ITIPOEKTOB (PABOT)
KypcoBbie mpoekTs! (paboTsl) yueOHBIM IUIAHOM HE MPETYCMOTPEHBI
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11. BAJUIbHO-PEUTHHI' OBASI CUCTEMA

METOJUKA TEKYIIETI'O KOHTPOJIsSI OCBOEHMUS JUCIUITJINHBI

OcymectBnsiercss B cooTBeTcTBuM ¢ IloJioskeHMeM 0 mOpsiAKe HCHOJIb30BAHMUS
PEHTHHIOBOM CHCTEMBbI VISl OLIEHKH YCIIeBAeMOCTH CTYAeHTOB (mpuka3 pekropa 25.02.2010 Ne
1902) 1 ocHOoBaHa Ha OaJbHO- PEUTHHIOBON CHCTEME OLICHKH YCIIEBA€MOCTH , JIEHCTBYIOLIEH C
2009 1., KoTOpas BKJIIOYACT TeKYUIMH KOHTPOJb BBITIOJHEHHS JJIEMEHTOB 00beMa JUCITUTLIMHBI
0 3JIeMEHTaM KOHTPOJISI C MOJIBEICHUEM TEKYIIero peiTuHra (pasuen 6).

IIpaBuia ¢popMUpoBaHUS NATHOAIBHBIX OLEHOK 32 KKIyI0 KOHTPOIbHYIO Touky (KT1,
KT2) ocymectBusieTcs myTeM OKpYIJIEHUSI BETMUUHBI, pacCCYUTaHHOU 10 popmye:

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

x=1,2 -

Tpebyemas _cymma _6amios _no _OaumbHol _ packiaoke

[Tocne okoHuaHusl ceMecTpa CTyAeHT, HabpaBuiuii Menee S0 0amioB, CYUTAETCS
HEYCIIEBAIOIINM, HE MOJTyYHBIIUM 3a4eT. CTy/AeHT, BLINOJIHUBIIMNII BCe 3aNJIaHUPOBAHHbIE
JabdopaTopHsbie padoThl, U T.A. 1 HaOpapmuii cymmy 50 u 6osiee 6aJIIOB, OTy4YaeT 3a4eT
«aBTOMATOM.

HToroBplii KOHTPOJIb OCBOEHUS] JUCHUIUIMHBI OCYHIECTBISIETCS Ha OJK3aMEHE I10
TPAAUITMOHHON NATHOATbHOMN miKasie. O0s3aTENbHBIM YCIOBHEM TIEPE]l CaUeil IK3aMeHa SBIISIETCA
BBINTOJIHEHUE CTYJIEHTOM HEOOXOAUMBIX 0 pabodeld mporpamme sl JUCUUTUTMHBI BUIOB 3aHSATHIL:
BBINTOJIHEHHE U 3aIIATA PE3yIbTaTOB JAOOPAaTOPHBIX padoT.

DK3aMEHAIIMOHHBIA OWJIET CONEPXKUT JBa BOIpoca. MakcuMmalibHas OLIEHKa 3a KaXKIbIH
BOIpoc cocTaBisier 15 GamnoB. MakcuManbHas 3K3aMeHallMOHHas oleHKa coctasisieT 30 0aios.
DK3aMeHaIMOHHas cocTapisitomas MeHee 10 OammoB — He chada dK3amMeHa, TpeOyeT MOBTOPHOMU
nepe31auu B YCTaHOBIICHHOM TTOPSIJIKE.

®opMHpoOBaHUE HMTOrOBO CYMMBI O0Aa/UIOB OCYIIECTBIISIETCS  IyTEM CYMMHUPOBAHHS
cemecTpoBoii (10 70 0amwioB) U ’3K3aMEHAIMOHHOM cocTaBisromux (10 30 6amios).

Ta6auna 11.1 Pacnpenesienue 6a/1J10B B TeueHHe ceMecTpa

MakcumanbHbIN N .
et Ha 1-vio MakcumanbHbIN MakcumanbHbIN
OJeMeHTHI y4eOHOH Y 0aJu1 3a mepuoa Oann 3a nepuon | Beero 3a
KOHTPOJIBHYIO
NEATEILHOCTHA Mexay 1KT u mexay 2KT u Ha ceMecTp
TOYKY C HaJasa
2KT KOHEIl ceMecTpa
cemecTpa
TTocemntenue 3augaTuit 3 3 4 10
TecToBble KOHTPOJIBHBIE PAOOTHI 8 8 8 24
Ha MPAKTUYECKHUX 3aHATHIX
BrinonHenue u 3ammra pe3yiib-
nMra pesy 12 12 24
TaToB JTAOOPATOPHBIX PabOT
KoMIOHEHT CBOEBPEMEHHOCTH 4 4 4 12
HTOro MakcuMyM 3a mepuoa: 15 27 28 70
Craua sK3aMeHa (MaKCUMyM) 30
HapacTtaomum urorom 15 42 70 100
Tadauua 11.2 Ilepecyer 62/10B B OLEHKH 32 KOHTPOJIbHbIEC TOYKH
bajJibl Ha 1aTy KOHTPOJIbHOM TOYKH Onenka

> 90 % ot MakcuMabHOM cyMMBbI 6ayoB Ha naty KT
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Ot 70% 1o 89% OoT MakcuMalbHOM CyMMEI OajutoB Ha gaty KT 4
Ot 60% 1o 69% ot MakcuManbHOM cymMMbl OamioB Ha gaty KT
< 60 % oT MakcMMaJIbHOM cyMMBI 6amioB Ha naty KT 2

w

Taoauna 11.3 Ilepecyer cymMmMbl 02a/1JI0OB B TPAAMIIHOHHYI0 U MEKITYHAPOJAHYI0 OLIEHKY

Ouenka (FOC) Hrorosas cymma 63.]1.11?8, YYHUTBIBAET yCIELIHO Ouenka (ECTS)
C/IaHHBIH IK3aMeH
5 (oTM4HO) (3aYTEHO) 90 - 100 A (0oTan4HO)
85 -89 B (ouens xopoio)
4 (xopowo) 75_ 84 C (xoporo)
(3auTeHo) 20-74
3 (YZ1OBIETBOPHUTEIIHHO) 65 - 69 D (ynosaerBoputenbHo)
(3a4TeHO) 60 - 64 E (mocpenctBeHHO)
2 (HEYAOBIETBOHTE L HO), Huske 60 6a10B F (HeymoBneTBOpPHUTEIHHO)
(He 3a4TEHO)
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12. VYYEBHO-METOINYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHNE
JUCHUILINHDI:

12.1. OcHoBHas IMTEpaTypa

1. B.M. IllanmapoB. Bo0JIOKOHHO-ONTHYECKHE YCTPOWCTBA TEXHOJIOTHYECKOTO HA3HAYCHHS. —
Tomck: ToMmck. roc. YH-T cUCTEM yIp. U PaJIUOIICKTPOHHUKH, [DIEKTPOHHBIN pecypc|: yueOHoe
rmocobue - Tomck: TYCVYP, 2013. - 190 C. Pexum JIOCTYyTIa
http://edu.tusur.ru/training/publications/3709

12.2. JIntepaTypa 10n0JTHUTEIbHAS

1. B.1.bycypun, FO.P.HocoB. BoiokoHHO - onTHYeCKUE JaTYUKU: (U3NIECKHE OCHOBBI, BOIIPOCHI
pacuera u npuMeHeHus. - M.: Dueproatomusaat, 1990 r. (3)

2. UrnaroB A.H. OnTosnekTpoHrKa U HaHOPOTOHHKA [ DNEKTPOHHBIN pecypc]: yueOHoe nmocodue. —
CII6.: Jlanb, 2011.- 528 c. Pexxum noctyna http://e.lanbook.com/view/book/690

12.3. IlepeyeHb MeTOANYECKUX YKA3AHUI 110 NPAKTUYECKUM 3aHATHAM M J1a00PaATOPHBIM
padoram

l. Kapnymwun II. A., IlanpnapoB B. M. HccienoBaHue BOJIOKOHHO — OINTHYECKOTO JIaTYMKA
MUKpPOIIEPEMEIEHNI Ha OCHOBE IOJIMMEPHOIO ONTHYECKOIO BOJIOKHA: [DIEKTPOHHBIM pecypc]:
Metoauueckue ykazaHus K JaboparopHoit pabore — 2011. 7 c¢. Pexum gocryma:
http://edu.tusur.ru/training/publications/59

2. llannapo B.M. BonokoHHO-oNTHYECKHE YCTpOWCTBA M HpUOOpPHI: [DNIEeKTpOHHBIN pecypc]:
Y4eOHO-MeTOINYEeCKOe MOCOOHe MO MPAKTHMYECKUM 3aHATUSAM M CaMOCTOATENbHOH paboTe s
6axanaBpoB HanpasieHus 210700.62 "MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN U CHCTEMBI CBSA3H"
(mpouib - "Onruyeckue cUCTeMbl U ceTH CBsA3U. - Tomck: TOMCK. roc. yH-T CHUCTEM yIp. U
panrosnekTponuky, 2013. — 60 c. Pexxum noctyma: http://edu.tusur.ru/training/publications/3712

13. MaTepuajibHO-TeXHHYECKOE 0O0ecneyeHrue TUCIHIIINHBI

13.1 O0mue TpedGoBaHus

1. KoMmnbroTepHblii Kiacc, 000pyIOBaHHBIN KOMIbIOTepaMu kiacca Pentium Il u Bbime,
BKIIIOUEHHBII B ceTh Internet.

13.2 MarepuajibHO-TeXHHYECKOe o0ecnevyeHne JMCHUILIMHBI  JUIS  JIMI €
OrpaHNYCeHHBIMH BO3MOKHOCTSIMH 310POBbSI

2. OcBoenne nucuuruinHbl auamu ¢ OB3 ocylecTBisieTcss ¢ HCIOJIB30BAHUEM CPEICTB
0o0yueHust OOMIETO U CHEIUATBHOTO HA3HAYCHHUS.

3. [Ipu oOyueHUM CTYACHTOB C HapYIICHUSIMH CIyXa MPEeIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCHJIMBAIOIIEH amnmnapaTrypbl, MYJIbTUMEAUNHBIX CPEICTB M APYIMX TEXHHUUYECKHUX CPE/ICTB
npueMa-tiepenaun yaeOHoil nHdopManuu B JOCTYMHBIX (opMax Uisi CTYACHTOB C HApyHICHUSMHU
clyXa, MOOWIIBHON CHUCTEeMBI OOy4YeHHsI MJi1 CTYJEHTOB C WHBAIUAHOCTHIO, TOPTAaTUBHOMN
WHAYKIIMOHHOW CUCTeMbl. Y4eOHas ayAuTOpHs, B KOTOPOW OOy4aroTCsl CTYASHTHI C HapyIIEHUEM
ciyxa, 000pynoBaHAa KOMIBIOTEPHOW TEXHUKOH, ayJAMOTEXHHMKOW, BHIICOTEXHUKOH, DIEKTPOHHOMN
JIOCKOH, MYJIbTUMEUNHON CUCTEMO.

4. Tlpyn oOy4eHHU CTYIACHTOB C HAPYIICHUSMH 3PCHHS MPEIYCMOTPEHO HCIOJIh30BAHUE B
JICKIIMOHHBIX U YY€OHBIX ayIUTOPHUSX BO3MOXKHOCTH IMPOCMOTpPA YAAIEHHBIX 00BEKTOB (HAIpUMep,
TEKCTa Ha JOCKE WM Cllaiijla Ha SKpaHE) MpU IMOMOIIU BHUACOYBEIMUUTENEH JUIsl YJAJICHHOTO
IpOCMOTpa.
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http://e.lanbook.com/view/book/690
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[Tpu 0O6ydeHnr CTYACHTOB C HAPYLUICHUSIMHU OMTOPHO-IBUTaTEILHOTO anmnapaTa UCIoIb3yI0TCs
albTepHATUBHBIC YCTPONUCTBA BBO/IA MH(OPMALIUU U APYrUe TEXHUUECKHE CPEeICTBA ITpUeMa-
nepenaun yueoHon nHbopMauu B JOCTYIMHBIX (JopMax ISl CTYIEHTOB C HapYIICHUSIMH OIIOPHO-
JIBUTATEIILHOTO arapara, MOOUJIbHONU CUCTEMBI O0yUEHUS IS JIIO/IeH ¢ MHBAIUAHOCTHIO.

14. MeToauyeckue peKOMEHIAIUM M0 OPTraHU3ANMU U3YUYEHUST TUCIHIIINHBI

O06beM yacoB, MPEAYCMOTPEHHBIX Y4EOHBIM TUIAHOM ISl U3yYEeHUs] JUCHUIUINHBL, TIO3BOJISET
OCBETUTHh TOJIKO KIIIOUEBBIE MOMEHTHI M PACKPBITh 0a30Bble MOHATHS TNPH YTCHUU JICKIIHM.
[TosTOMy mpH peanu3anudyd OPOrpamMMbl CTYIEHTH JOJDKHBI JTOCTAaTOYHO MHOTrO paboTaTh
CaMOCTOATENIBHO KaK IpU IIOBTOPEHUM JIEKIIMOHHOIO Marepuana, TaKk M IpU IOAIOTOBKE K
71a00paTOPHBIM 3aHATHSM U BBIIIOJHEHUN CAMOCTOSTENbHON padoThl. s obecneuenus 3¢dexTus-
HOT'O YCBOGHHS CTYACHTaMH MaTE€pHUalIOB TUCIMILIMHBI HEOOXOAMMO Ha MEPBOM 3aHSATHH CHAOIUTH
UX IIEpPEYHEM BOIPOCOB, KOTOPBIE IIOJUIEKAT U3YYEHHUIO, CIIMCKOM OCHOBHOW M JOIOJIHUTEIbHOU
JUTEPATYPHI JIsI CAMOCTOSITEILHON pabOThl, TEMATUKON 3aJaHU 111 CAMOCTOSITEIIBHOU PaOOTHI.

s Tekymero KOHTPOJSA YCIIEBAEMOCTH M IPOMEXYTOYHOM aTTECTallMU HCIIOJIb3YETCS
TECTOBBII KOHTPOJIb 3HAHUH.

JIeKIMOHHBIE 3aHATHUS JKEIATEeJIbHO NMPOBOASTCS C NMPUMEHEHUEM IIPE3CHTAIUui, a TaK ke
JICKIMOHHBIX JIEMOHCTpAIMil. DTO CYIIECTBEHHO YIy4lllaeT AMHAMUKY JIEKIMH U CIOCOOCTBYET
JydiIeMy yCBOEHHUIO0 Marepuana. Ha nmekuusx HeoOxoauMo oOpaiaTh BHUMaHHE Ha OCOOCHHOCTH
NPUMEHEHUS paccMaTpPUBAaeMOro MaTepuana B MOCIHEAYIOIIMX Kypcax, a Takxke B Oymyieit
npodecCuOHaNBHOM 1A TEIbHOCTH.
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MWHHUCTEPCTBO OBPA30BAHMS 1 HAYKH POCCUMCKOM ®EJIEPAIIUM
denepanbHOE TOCYIapPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEXKICHNE
BBICILIEr0 00pa30BaHUs

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

YTBEPXKIAIO
IIpopekTop no y4edHoii padore

IL.E. Tposin
« » 2017 r.

®OH/J] OLIEHOYHBIX CPEJICTB IO YYEBHOM JUCHUILJIUHE

B0J10KOHHO-ONITHYECKHE CUCTEMbI TEXHOJOIHUECKOIr0 Ha3HAYEeHUS

YpoBeHnb ocHOBHOI1 00pa3oBaTte/ibHOU nporpamMmmbl; BAKAJIABPUAT

Hanpagnenne(s1) moaroroBku (cnenuaibHocThb): 11.03.02 <MHPOKOMMYHUKAIIMOHHBIE
TEXHOJIOI'MA U CUCTEMBI CBSI3N»

Hpoduns(n): ONTHYECKHUE CUCTEMbBI U CETH CBA3U

®opma o0yuenuss 3JAUYHASA

®axyaster PT® (PAJIMOTEXHUYECKHWI)

Kageapa CBUnKP (CBEPXBBICOKOYACTOTHOM U KBAHTOBOM PAJIMOTEXHUKW)

Kypc 3, 4 Cemectp 6, 7

Yu4eonslii iian Hadopa 2012 roxa

3auer 7 ceMecTp

Tomck 2017
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BBenenue

®onn oueHouHblXx cpeactB (POC) sBisieTcd NPUIOKEHUEM K paboyeil mporpamme
JUCLUIUIMHBI «BOJIOKOHHO-ONTHYECKHE CUCTEMbI TEXHOJIOTMYECKOT0 HA3HAYEHUS» U IIPEJICTABIISIET
co00M COBOKYIMHOCTb KOHTPOJIbHO-U3MEPHUTENIbHBIX MaTepualioB (TUIOBBIC 3aj1a4yu (3aJaHus),
KOHTPOJIbHBIE pabOThI, TECTHI WU Jp.) M METOAOB HMX HCIIOJIB30BAaHUS, NPEAHA3HAYCHHBIX IS
M3MEPEHUS YPOBHS JOCTUKEHMSI CTYIEHTOM YCTAaHOBIJIEHHBIX PE3YIbTaTOB O0yUEHUS.

®OC 1o JUCUMIUIMHE MCIIONb3YETCs MPU IMPOBEACHUM TEKYILEro KOHTPOJIS YCIEBAEMOCTHU

Y IIPOMEKYTOYHOM aTTECTALMU CTYACHTOB.

[Tepedens 3aKperICHHBIX 33 AUCHUIUIMHON KOMIIETEHIINH MpuBeIeH B Tabmuie 1

Taoauna 1 — [lepeyeHb 3aKpenJieHHbIX 32 JUCUUIIJIMHON KOMIIETEHIIM A

KO)I (I)opMy.]mp()BKa KOMIICTCHIITMHA Tanel (])opan()BaHnﬂ KOMIICTCHIIMU
TIK-9 YMEHHE IPOBOAUTH PACUETHI 10 JloJIzKeH 3HATH YCTPOICTBO, PUHIIMITEI PAOOTHI U
MPOEKTY CETeH, COOPYKEHHI I XapaKTePHCTHKH BONOKOHHO-ONTHYECKUX NaTIHKOB
. Pa3IUYHBIX PU3NYECKUX BO3ACHCTBUI U MPUHLIMUIIBI PA0OTHI
CpCaACTB I/IH(I)OKOMMYHI/IKB.LII/II/I B
BOJIOKOHHO-ONTHYECKHX JIA3EPOB.
COOTBCTCTBHH C TCXHUYCCKUM
3a/[aHMEM C HCIIOIb30BAHUEM KaK JloJ:KeH yMeThb ITPOBOANTH KOMITBIOTEPHOE
MOJICTTMPOBAHUE U MPOCKTHPOBAHUE BOJIOKOHHO-
CTaHZapPTHBIX METO/IOB, IPUCMOB | i1y yeckux KoMIOHEHTOB 1 YCTPOWCTB, a TAK)KE UMETh
U CPCACTB aBTOMATHU3alluH MPE/ICTABICHHE O METO/IaX KOMITBIOTEPHOU ONTUMH3AIIHH
OPOCKTUPOBAHUS, TAK U TaKUX YCTPOWCTB, MONb30BATHCS CIIPABOYHBIMH JAHHBIMA
CaMOCTOSITEIIBHO CO3/1aBa€MbIX 10 BOJIOKOHHO-ONITHYECKAM KOMITOHEHTaM U pHOOpam Ipu
OPUTHHAJIBHBIX MPOEKTUPOBAHUN HHPOKOMMYHHUKAMOHHBIX CHCTEM U
ceTel CBS3U.
JloJzkeH BJageTh HaBBIKAMH YTEHUS U M300paKEHHUsS CXeM
BOJIOKOHHO-ONITHYECKHX CHCTEM U CeTe Ha OCHOBE
COBPEMEHHOU 3JIeMEHTHOU 0a3bl BOJJOKOHHOW OTITHUKH;
HaBBIKAMH pacyeTa, MPOEKTHPOBAHUS M KOMIIBIOTEPHOTO
MOJICIUPOBAHNUA  BOJIOKOHHO-ONTHYECKUX 3JIEMEHTOB U
YCTPOMCTB.
[NK-17 | cnocoOHOCTH TPUMEHSITH JloJzkeH 3HATH OCHOBHBIE 3aKOHBI U COOTHOLICHHS
COBPECMCHHBIC TCOPECTUICCKUC U BOJIHOBOM OIITHKU u OITHKHA HanpasJISIOLIIHUX
JIDIIEKTPUIECKUX CTPYKTYD; OCHOBBI 076371978
SKCHICPUMCHTAJIBHBIC METObI o o oo .
B3aUMO/ICHCTBHS CBETa CO CPENOH M HEIMHEHHOW ONTHKH;
HCCIENOBAHNA C LEIBIO CO3MAHUA | xapakTepuCTHKM COBPEMEHHBIX  BOJOKOHHO-ONTHYECKHX
HOBBIX IEPCIICKTUBHBIX CPEACTB YCTPOWCTB U MPUOOPOB.
DIIEKTPOCBA3H U HHPOPMATHKH JoyzkeH yMeTh  OOBACHATH  Qu3mueckue 3 eKTsr,
JeXampe B OCHOBE pabOThl  BOJOKOHHO-ONTHYECKHX
KOMIIOHEHTOB W IMPUOOPOB; IPUMEHSATH U3BECTHBIE METOIBI
WCCIICIOBAaHNS  BOJIOKOHHO-ONTHYECKHX  3JEMEHTOB U
YCTPOHCTB; pacCUMTHIBATh MapaMeTphl M XapaKTEPHUCTHKH
BOJIOKOHHO-OIITHYECKIX KOMIIOHEHTOB H YCTPOICTB.
JlokeH BJIaieTh HABBIKAMU ITPAKTHUECKOH pabOTHI C
BOJIOKOHHO-ONTHYECKHMH 3JIEMEHTAMH, a TaKXKe C
KOHTPOJIbHO-U3MEPUTENBHON annaparypoi.

OO01mure XxapakTepuCTUKH MOKa3aTeNlel M KPUTEPUEB OLIEHUBAHUS KOMITETEHITMHN Ha BCEX dTarax
MIPHUBENICHBI B TA0IHIIE 2.
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Tadoauna 2 — O0ume XapakTepUCTUKH NMOKAa3aTeeil 1 KpUTepHueB OlleHMBAHNSI KOMIIETEHIMHU

o 3Tanam
Iloka3zarenu u KpuTepuu 3HaTh YMmers Bnanets
OTnu4HO (BBICOKMH O6nanaer ¢pakTnyeckum U | OOnagaeT quanazoHOM KonTtpomupyert pabory,

YPOBEHB)

Ipeaenaax u3y4aeMou
00J1aCTH ¢ TOHMMAHHEM
IPaHUI] IPUMEHUMOCTH.

TCOPCTUYCCKUM 3HAHUEM B

MPaKTHYECKUX YMCHHI,
TpeOyeMBbIX AJIsS pa3BUTHS
TBOPYECKHX PEIICHHI,
abcTparupoBaHus
npobieM.

MPOBOJIUT OLICHKY,
COBEpLICHCTBYET JeHCTBUS
padoTHL

Xoporo (6a30BbIi

IpoueCCHI, o01mue

3HaeT (axThl, IPUHIHMITHL,

OOJazaer 1uana3oHoOM
MPAKTHYECKUX YMEHHIA,

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

(TIOpOTOBBII YPOBECHB)

OOIIUMH 3HAHUSAMU.

YMEHUSAMH, TPeOyeMbIMU
JUISL pELICHUS] IPOCTBIX
3ajad4.

YPOBEHB)
TIOHSATHUS B TIpeienax TpeOyeMBIX IJIsl PELICHHUsS | MCCIICOBAHHH, ITPUCTIO-
HU3y4aeMou o0acTu. OTpe/IeNIeHHBIX MpobeM B | cabiMBaeT CBOE MOBEJIe-
00J1acTH UCCIeJOBaHMSI. HHE K 0OCTOSITENBCTBaM B
pelieHn: mpobieM.
Y I0BIETBOPUTEIHHO OOnanaer 6a30BBIMH O6nanaeT OCHOBHBIMHU Pabotaet npu mpsimom

HaOJIIOIEHU .

2. Peanu3anus KOMIeTEeHIUA

2.1. Komnerenmus IK-9

[1K-9:

CTaHAApTHBIX MCETOIOB,

YMCHUC IMPOBOAUTH

pacuCThbl

npuemMoB H

110 IIPOCKTY

CpencTB

ceTel,

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

OTalbl q)OpMI/IpOBaHI/IH KOMIICTCHIINU, IPUMCHACMBIC IJIsI 3TOT'O BUJABI 3aHATHH U HCIIOJIb3YCMBIC
CpeacTBa OICHUBAHUA MPCACTABJIICHBI B Ta6n1/1ue 3.

COOPYXKEHUU U
UHPOKOMMYHHUKAIIMM B COOTBETCTBUM C TEXHHYECKUM 3aJlaHMEM C HCIIOJIb30BaHUEM Kak
aBTOMAaTU3alUU INPOEKTUPOBAHUS,

Tab6auua 3-ITansl popMUPOBAHUS KOMIIETEHIIUH M MCI0JIb3yeMble CPe/ICTBA OLleHUBAHUS

JATYMKOB PA3IAYHBIX
(u3NIecKrX BO3ACHCTBHN U
TIPHUHIIAITEI PA0OTHI
BOJIOKOHHO-ONTHYECKUX
JIa3epoB.

BOJIOKOHHO-ONTHYECKUX
KOMIIOHEHTOB U YCTPOUCTB,
a TaK)Ke UMETb
MpeJCTaBIEHUE O METOIaX
KOMIBIOTEPHOI
ONTUMM3ALUU TAKUX
YCTPOMCTB; MOJIb30BATHCS
CIPaBOYHBIMU JJAHHBIMHU IO
BOJIOKOHHO-OIITHYECKUM
KOMITOHEHTaM U Ipudopam
IPU IPOEKTUPOBAHUU
MH()OKOMMYHHKAIIMOHHBIX
CHUCTEM U CeTel CBS3U.

CocraB 3HAaTL YMeTh Bnanets

Copepxanue Y CcTpoicTBO, NPUHIUIIBL IIpoBoauts komnbroTepHOe | HaBbikamu YTCHUS u
paboTHI ¥ XapaKTEePUCTHKA MOJICTIMPOBAHUE U n300pakeHus cXeM

JTaIoB BOJIOKOHHO-ONTHYECKUX MPOEKTUPOBAHNE BOJIOKOHHO-ONITHYECKUX

CHUCTEM M CETE€H Ha OCHOBE
COBPEMEHHOH  3JIeMEHTHON
0a3bl BOJIOKOHHOMH OITHKY;

HAaBBIKAMU pacyeTa,
MIPOEKTUPOBAHUS U
KOMIBIOTEPHOTO
MOJIENUPOBaHNS BOJIOKOHHO-
ONTUYECKUX DJIEMEHTOB U
YCTPOMCTB.
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Bune! zagsatuit

Jleknuu.

[IpakTuueckue 3aHATHUS.

JlaboparopHble pabOTHI.
[IpakTuueckue 3aHATHSA.

CamocrostensHas pabota
CTYICHTOB.

JlaboparopHble paGOTHI.

CamocrosrenpHas padbora
CTYICHTOB.

Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

3agaun.

DK3aMeH.

3amaun.

OdopmiieHre OTYETHOCTH
3aIuTa JJabopaTopHBIX
pador.

3amiura 1a00paTOPHBIX
paboT.

DK3aMeH.

DopMyJIMpOBKa IOKa3aTeIed U KPUTEPUEB OLICHUBAHUS JaHHON KOMIIETCHIIMM [IPUBE/ICHA B

Tabiuue 4.

Taﬁ.lmua 4 — Iloka3zaTeau u KPUTEPUU OLHCHUBAHUA KOMIICTCHIIMH HA 3Tallax

Iloka3zareian u
3HATDL YmMmers Baagern
KpUTEepPUH
3HaeT yCTpoicTBO, MPUHIMIBL | [TpoBoaut KoMIBIOTEpHOE CBo0OOTHO BIIAJICET
paboTel W  XapaKTePUCTHKH MOJIE/IHPOBAHNE 1 HaBbikamu  uTeHuss U
BOJIOKOHHO-ONTHYECKUX IPOEKTHPOBAHIE M300pasKeHUS cXeM
JATYUKOB Pa3NMYHBIX | BOIOKOHHO-OIITHUECKIX BOJIOKOHHO-ONTHYECKUX
¢u3HYecKnX BO3AEHCTBUH U | xoMIOOHEHTOB W yeTpoiicts; | CHCTEM M ceTeil Ha OCHOBE
TIPUHLIMIIBI paboTHl | ymeer TPECTABIICHHE O COBPEMEHHOM 3JI€MEHTHOU
OTam4no BOJIOKOHHO-ONTHYECKUX METO/aX KOMITBIOTEPHO 0a3bl BOJIOKOHHOH OTITHKH;
(BBICOKM Jla3epoB u BOJIOKOHHO- | OnTUMU3AIAN TAKHX HaBbIKaMU pacyeTa,
YpOBeHB) ONTHYECKUX CHCTEM | yernoiicTs] TONMB3yeTcs MPOEKTUPOBAHUS U
TEXHOJIOTMYECKOT 0 KOMITIBIOTEPHOTO
CIIPABOYHBIMU JAHHBIMU 10
Ha3HAYCHMUSL. MOZEIMPOBaHUS
BOJIOKOHHO-ONITUYECKUM
BOJIOKOHHO-ONTHYECKUX
KOMIIOHEHTaM H IpruoopamM .
3JIEMEHTOB U YCTPOICTB.
IIPU IPOEKTUPOBAHUU
WHPOKOMMYHHKAIIHOHHBIX
CUCTEM U ceTell CBsI3U.
[Tonumaer cyTb NPUHLMIIOB YMeer caMoCTOSITENEHO Bunaneer HaBbiKaMu
paboTHI BOJIOKOHHO- BEIOMPATh METOIBI paboTHI ¢ TUTEPaTYPHBIMA
ONTHUYECKUX JATYUKOB pemieHus 3a1a4d B 00acTu HUCTOYHUKAMU, CBSI3aHHBIMU
X Pa3IHYHBIX (PUIUIECKUX MIPOEKTUPOBAHUS U C IPOEKTUPOBAHUEM U
G opom(i BO3JICHCTBUI U MPUHLIMIIOB WCCIIEJOBaHMsI BOJOKOHHO- | HCclieZloBaHHEM
BbIii
(6az0 PpaboTHI BOJIOKOHHO- ONTUYECKUX MPUOOPOB. BOJIOKOHHO-ONTHYECKUX
BeHb
YPOBeHE) ONTHYECKUX JIA3€POB U prOOPOB.
BOJIOKOHHO-ONTHYECKUX
CHUCTEM TEXHOJIOTHYECKOI0
Ha3HAYECHMUSL.
VI0BIETBODH JlaeT onpenenenns OCHOBHBIX YmMmeet paboTtaTs co MoskeT KOppEKTHO
A CILHO P MIOHATHUH B 00IaCTH CIIPABOYHOM JINTEPATYPOIl; MIPEACTaBUTD
TeJIbH N o
(noporoBHiii TIPUIIOKEHUH BOJIOKOHHOM YMEET MPEACTaBIATh WHPOPMAIINIO, CBA3AHHYIO
pOBeHb) OTITHKH. pE3yNIbTaThl CBOCH PabOThI. | C MPUIOKEHUSIMH
yp BOJIOKOHHOM OTNTHKH.

2.2. Komnerenuus INK-17

[TK-17: cnocoGHOCTh TPUMEHSATh COBPEMEHHBIE TEOPETUUECKIE U AKCIIEPUMEHTATILHBIE METO/IbI
HCCJIEIOBAHMSI C LENIbIO CO3/IaHUsI HOBBIX MEPCHEKTUBHBIX CPEJICTB AIEKTPOCBI3U U HHPOPMATUKH.
Jns popmupoBaHus KOMIETEHIUH HEOOXOIUMO OCYIIECTBUTD PsiJl ATAIOB.

CornacosaHa Ha noprtane Ne 15796




Otanbl GOpMUPOBAHUS KOMIETEHIIMH, TIPUMEHSEMbIE U 3TOr0 BHUABI 3aHATHI U HCIOJIb3yeMble

Cpe/CTBa OLICHUBAHUS, IIPEICTABIICHBI B TAOJIHIIE 5.

Tadauua 5S-Itanbl GOPMUPOBAHNUSI KOMIIETEHIIMU M UCIOJIb3yeMble CPe/ICTBA OlleHUBAHMSI

HpaKTqucm/Ie 3aHATHA.

HpaKTI/I‘IeCKI/Ie 3aHATHA.

CaMocTosgTenpHas pa60Ta
CTYACHTOB.

Cocras 3Harthb YmMmeTh Bnagers
Copnepxanne 3tarioB | OCHOBHBIE 3aKOHBI u | OOBACHATD ¢m3ngeckue | HaBplkaMu — mpakTHUYeCcKOH
COOTHOIICHUS BOJNIHOBOH | 3(eKkTr,  Jexamue B | padlOTBI  C  BOJIOKOHHO-
OIITHKH u ONTHKH | OCHOBE PAa0OTHI BOJIOKOHHO- | ONTHYECKUMH JIIEMEHTAMH,
HaINpaBJIIONIAX ONTHYECKNX KOMIIOHCHTOB M | @ TakXke C KOHTPOJBHO-
JOVIIEKTPHUIECKUX CTPYKTYp; | IPHOOpPOB; MPUMEHSTH | N3MEPUTENbHOMN
OCHOBBI (U3UKH | N3BECTHBIC METOJIBI | amlmapaTypoH.
B3aUMOJCHCTBUSL CBETa CO | MCCIEAOBAHUS BOJOKOHHO-
cpemodl M HENMHEWHOM | ONTUYECKUX JJIEMEHTOB U
ONTHKH;  XapaKTEPHCTHKU | YCTPOMCTB;  PAaCCUUTHIBATH
COBPEMEHHBIX  BOJIOKOHHO- | TIapaMeTphl "
OTITHYECKUX YCTPOWCTB, | XapaKTEPUCTUKH
npuOOpoB M BOJIOKOHHO- | BOJOKOHHO-ONTHYECKUX
OTITHYECKUX CHCTEM | KOMIIOHEHTOB, YCTPOMCTB H
TEXHOJIOTHYECKOTO BOJIOKOHHO-ONTHYECKHX
Ha3HAYCHHUS. CHCTEM  TEXHOJOTHYECKOTO
Ha3HAYEHMS.
Buner 3ansTuit Jlexmmm. JlabopaTopHBIE PaOOTHL JlabopaTopHBIe PaOOTHL

CaMocTosTenpHas pa60Ta
CTYACHTOB.

HUcnonb3yemsbie
cpezacTBa
OLICHUBAaHUS

3agaun.

3auer.

OdopmiieHHe OTYETHOCTH U
3aluTa J1abopaToOpPHBIX
pabor.

3aiurta 1a00paTOPHBIX
pabor.

3auger.

®opmynrMpoOBKa NOKA3aTeNied U KPUTEPUEB OLICHUBAHUS TAHHOW KOMIIETEHIIUH MPUBEICHA B

Tadauie 6.

Tabauna 6 — [Moka3aTe/m M1 KPUTEPUU OLIEHHBAHUS KOMIIETEHIIUH

Iloxka3arenu n

U BOJIOKOHHO-ONTHUYCCKUX CUCTCM
TCXHOJIOTUYCCKOI'O Ha3HAYCHU .

XapaKTCPpUCTUKU
BOJIOKOHHO-OIITHYCCKUX

BOJIOKOHHO-OIITHYCCKUX
CUCTEM
Ha3Ha4yCHUs.

paccuUMTHIBaTh HMapaMeTpsl U

KOMIIOHCHTOB, yCTpOﬁCTB n

TEXHOJIOITHYCCKOr'o

3HATD YmMmerhb Baagern
KpUTEePUH
3HaeT OCHOBHBIE 3aKOHEI U | Ymeer 00bsacusaTs | CBoOOIHO BJIaeeT
COOTHOILICHHS BOJHOBOW ONTUKU U | (usmyeckue 3¢ ¢dekTs, | HaBBIKAMU
OIITHKU HATIPABJSIIONINX | JIeXKalue B OCHOBE pabOTHI | MpPAKTHYECKOW pabOTHI
JIURIIEKTPUUECKUX CTPYKTYpP; | BOJIOKOHHO-ONTHYECKUX ¢ BOJIOKOHHO-
OCHOBBI (DM3WKH B3aMMOJCHCTBHS | KOMIIOHCHTOB W MPHOOPOB; | ONTHYECKUMHU
CcBEeTa CO cpelod W HEIMHEWHON | MpPUMEHSTbH HM3BECTHBIC | JJIEMEHTaMM, a TaKXKe C
o OIITHKWY; XapaKTePUCTUKH | METObI WCCIIEJOBAaHUS | KOHTPOJILHO-
TquH(: COBPEMEHHBIX BOJIOKOHHO- | BOJIOKOHHO-OITHYECKHX HU3MEpUTENHLHOM
(;;;:)el::; ONTUYECKUX YCTPOHCTB, MPHUOOPOB | 3JEMEHTOB W YCTPOMCTB; | ammapaTypoil.
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TloHnumaer cBsizu MEXITy HNmeer mnpencraBnenue o | Braaeer HaBbikamu
pa3ITMYHBIMHU TOHATHAMH B MeTozax KOMITBIOTEPHOH | paboThI C
00J1aCTH BOJIOKOHHO-OTITHIECKUX ONITHMU3ALUH JUTEpaTypHBIMA
X puOOPOB ¥ BOJIOKOHHO- XapaKTEPUCTUK BOJIOKOHHO- | HCTOYHHKaMH B
6 OPOIIo ONTHYECKUX CHCTEM ONTHYECKUX 3JEMEHTOB M | 00JacTH BOJOKOHHOH
(y;;::::)l TEXHOJIOTHYECKOTO Ha3HAYCHMUS. pudopoB; ONITHKH.
Nmeer npencrasieHue o YMeeTr caMoCTOSITENBHO
MPUHIUNAX TOCTPOCHUS OTIPEAETATH METOMBI
BOJIOKOHHHO-OTITHYECKUX pemIeHus 3aaaq
3JIEMEHTOB M IPHOOPOB. MIPOEKTUPOBAHMA.
Nmeer npencrasieHue o Ymeer paboTaTs co MoskeT KOppEKTHO
YaoBieTBOpH | IpHHIUIAX IOCTPOEHUS CIPaBOYHOM JINTEPATYPOH; [IPEACTAaBUTh 3HAHUS U
TeJIbHO BOJIOKOHHO-ONTHYECKUX yMeeT MPeICTABIATD nHpopmanuro,
(moporosbIii 3JIEMEHTOB M IIPHOOPOB. pe3ynIbTaThl CBOCH pabOTHI. CBSI3aHHYIO C
YPOBEHb) ONTHYECKUMU
SIBTICHHSMH.

3. Tunuunbie KOHTPOJIbHBIEC 3a1aHUsA

Jig peanuzanuy  BBIMICTIEPEYUCICHHBIX 3a7a4 OOy4YeHHUS HCIOIb3YIOTCS CIeIyIolne
MaTepuabl:
— KOHTPOJIbHBIE 33aJJaHUsl WIM MHbIE MaTepUalibl, HEOOXOAUMBIEC AJIsi OLICHKU 3HAHUW, YMEHUH,
HAaBBIKOB M (WJIM) OMbITAa JAEATEIbHOCTH, XapaKTePU3YIOIIUX ATanbl (OpMUPOBAHUS
KOMIIETEHIINH B Mpoliecce OCBOSHUSI 00pa30BaTeIbHOM MIPOrPaMMBI, B COCTABE:

KOHTpOJ’ILHLIe 3agaum (TI/IHI/I‘-IHLIE) Mo JIEMCHTAPHBIM 3HAHUAM M NMPAKTHYECCKHUM HaBbIKaM
mo TemMmam:

3.1. TEMA: OntnyecKkue KOMIOHEHTHI BOJIOKOHHO-ONTHYECKUX JATYHKOB.

3amaua 2.

Ha nuieHOuHBIH NOISApONT TaAaeT IMHEHHO MOJIIPU30BAHHBIA CBETOBOM MY4OK MOITHOCTBIO
1 MBT, miockocTs Monspu3alii CBETa OTKJIOHEHA OT HalpaBJIEHUS IVIABHOW OCH IMOJIApOMAa Ha
30°. KakoBa BelMYMHAa CBETOBOM MOIIHOCTH, MpOIIEANIEH dYepe3 MOJApU3aTOp, €CIH
HOJISIPU3YIOIMI MaTepuall 3aK/IIOueH MEXIy IBYMS CTEKISHHbIMU IJIACTUHKaMHU (U1 CTeKJa
n=1,51), a GppeHeneBCKUMH OTPAKEHUSIMH HA FPAaHUIIE MEXJy CTEKJIIOM U 3TUM MaTepHaloM MOKHO
npeHedpeun?

Pemenne:

YMeHBIIIeHHEe MOIHOCTHA CBETOBOI BOJIHBI, IPOIIEIICH Yepe3 MoIsIpoua, 00yCIOBIECHO B
pealbHBIX 3NeMeHTaxX A (deKTaMu YacTUYHOTO OTPaKeHHs CBETa Ha TPaHHIAX pasliena cpel ¢
pa3HBIMH CBOWMCTBaMH, TMOTJIONIEHUS CBETa B MaTepuaje CTPYKTYphI, a TaKke COOCTBEHHO
MOJISAPU3YIOIIUM JEHCTBUEM TAKOTO JIEMEHTA.

JIJist HarJIATHOCTH MIPEICTAaBUM CXEeMY JIaHHOTO 3ieMeHTa (puc. 1.2). YacTudHOe oTpakeHue
CBeTa MOXKET HaOI0aThCs 3/1eCh Ha TpaHunax pasznena 1 — 4 (ormeueHsl crpenkamu). CormacHo
YCTIOBHSIM 3a7]au, MOXHO npeHebpedb 3 dexToM oTpaxenus cBeta Ha rpaHuiax 2 u 3. [Tockonbky
YCIOBUSIMM HE OINpEJENICHa BEIMYMHA OINTHUYECKOIO IOIJVIOICHUS B Marepuale MOJAPOHUAd, UM
Takke mpeHeOperaeM. B urore, mns ompeneraeHus MPOIIEANIEH CBETOBOM MOIIHOCTH yYHUTHIBaEM
3¢ (HeKT YaCTUYHOTO OTPAKEHHUS CBETa Ha BXOJHOW M BBIXOJHOW TPaHMIIAX CTPYKTYPHI (TpaHHIbl 1
)41 4), a TaKKE€ OTKIIOHCHHUEM ITJIOCKOCTHU HOHHpI/ISaHI/II/I CBE€Ta OT I'JIaBHOI'O HaHpaBJIeHI/ISI HOJBIpOI/I,IIa.
onpeAeNnsieMbIM 3aKOHOM Maitroca.
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Pmp,sx Porp.aux
e — -
— —

Pax PBbIX
A A4 A
1 2 3 4

Puc. 1.2. Cxema mieHO4YHOr0 MOISPOU/Ia.

[Tockonbky ko3 (PHUIMEHT oTpakeHUs cBeTa (10 MHTCHCHBHOCTH) HA TPAHMIIC JAUAICKTPHUCCKON

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

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

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

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

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

ciaydae cocraisier 0,6884 mMBT.

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

3apaua 1

OnTHYECKUI JaTYMK HANPSHKEHHOCTH MarHUTHOTO TOJISl TOCTPOEH Ha OCHOBE dddekta Dapayes B
CBUHIIOBOM CTEKJIE C IOKa3aTejleM mpeiaoMieHus N=1,6. VICTOYHMKOM W3JIydeHHs SIBISCTCS
CBETOMO/I, H3JIy4CHHE KOTOPOTO TIOJBOJUTCS K YyBCTBUTECILHOMY 3JIEMEHTY M OTBOJIUTCSI OT HErO
C TIOMOII[HI0 MHOTOMOJIOBBIX BOJIOKOHHBIX CBETOBOJIOB C TPaIMCHTHBIMU CTEP)KHEBBIMHU JIMH3aMU. B
Ka4yecTBE MOJIAPH3aTOpa M aHAIM3aTOpa HCIOJIB3YIOTCS TUICHOYHBIC MOJIIPOUIBI C HAaYaJbHBIMH
ontudyeckuMu notepsmu 20%. OnpenenuTe COOCTBEHHBIC ONTHYECKUE MOTEPH MPUOOpa, CUMTAS,
4TO ero pabodvas TOYKAa HAXOJMTCSA B CEPEIMHE JMHEWHOTO ydyacTKa, a TOPIIEBBIC MOBEPXHOCTH
IPaJMEHTHBIX JIUH3 MPOCBETICHBI (IOTEPSIMU Ha OTPAKEHUE CBETA OT 3TUX MOBEPXHOCTEH MOXKHO
npeHeopeys ).

Pemenue

OnTryeckue MOTEPH B JIAHHOM YCTPOWCTBE OOYCJIOBJICHBI HAYaJbHBIMH OMTHUYCCKHUMHU TOTEPIMHU
NoJIsipU3aTopa M aHaIM3aTopa, a TakXKe IOBOPOTOM JPYr OTHOCHUTEIBHO Jpyra TJIABHBIX
HaMpaBJICHUH TOJsIpU3aTopa M aHAJIM3aTopa, OIPEIACIISAIONINM IOJIOKEHUE pabodell TOYKH
npubopa. CepeiiHa TUHEWHOTO Y4acTKa COOTBETCTBYET yriIy Mexay HuUMHU B 45°. Takum oOpa3om,
CBETOBAsi MOIIIHOCTD Ha BBIXOJIC aHAJTU3aTOPa MOXKET OBITh HalJICHA KaK:
PBHXZPBX'O,S-0,8'0082(45°)=0,64 *0,5-Pyx =0,32 Px. COOTBETCTBEHHO, MOTEPU MOIIIHOCTH
cocTaBisaioT 68% unu

Bo=10-1g(Psx/Psx)=10-1g(1/0,32)=10-19(3,125)=4,95 nb
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3.3. TEMA: Bo/IOKOHHO-ONITHYECKHE JATYMKHU C BOJIOKHOM - YYBCTBUTEJIbHBIM 3JIEMEHTOM

3agaua 2.10

1.

B BonokonHo-ontuueckoMm uHTephepomerpe Maxa-llennepa cootHomeHue
MHTECHCUBHOCTEH CBETa B OMOPHOM U CUTHAJILHOM KaHasiax coctanisier 1:2. Ha xakyro
BEJIMUMHY U3MEHSIETCS MPU 3TOM MaKCHUMallbHasl YyBCTBUTEILHOCTh HHTEPhEPOMETpa B
CPaBHEHMH CO CIy4aeM OJMHAKOBBIX MHTEHCUBHOCTEW cBeTa B 00enX KaHamax?

4. TeMbl caMOCTOATEILHOM PA0OTHI CTY/IEHTOB

4.1. OnrruecKre KOMIIOHEHTEI BOJOKOHHO-OINTHYECKUX JaTYHUKOB.

4.2. BOJOKOHHO-ONITHYECKHE TATIHUKHU C BOJIOKHOM — JIMHHUEH Iepeaqn
4.3. BoJIOKOHHO-ONITHYECKHE TATYHUKH C BOJIOKHOM - YYBCTBUTEIIHLHBIM JIEMEHTOM

4.4 BOJIOKOHHO - OIITUYECKHE N3MEPUTCIIbHBIC CUCTEMbI

45 BonokoHHO-ONTHYECKHE CHCTEMBI TEXHOJIOTHISCKOTO HA3HAYCHUS PpacnpeaACJICHHOrO Tha

5. Tembl 1200paTOPHBIX padoOT

HccrnenoBanne BOJIOKOHHO — ONTHYECKOrO JaT4YHKa MI/IKpOHepeMeHICHI/Iﬁ Ha OCHOBC

MOJIMMEPHOI'0 OITUYCCKOTO BOJIOKHA.

Nooakown

8.

6. IKk3aMeHaIlHOHHbIE BONPOCHI

CrpykTypHasi cxema mpeoOpa3oBaHusi (U3NYECKON BETHMYMHBI B BOJIOKOHHO — OINTHYECKUX
JaTYNKaAX.

OcHosnble napameTpsl BOJI.

MexaHu3MBbl ITEPH CBETA B BOJIOKOHHBIX CBETOBO/IAX.

HeBosiokoHHBIE KOMIIOHEHTHI BOJIOKOHHO — ONTHYECKUX YCTPONCTB: (ha30BbI€ MJIACTUHKH.
OnTHyeckue N30IATOPBI: IPUMEP peaTU3alUu.

[Ipumep 351€KTPOONITHYECKOTO MOAYJIATOPa MHTEHCUBHOCTH CBETA.

[Ipunuun  paboOThl  BOJOKOHHO —  ONTHYECKOTO Jiazepa, UCHOJB3yIHero dddekr
KOMOMHAIIMOHHOTO paccesiHusl.

CrpykTypHas cxema pacrnpezaenenHon BO n3aMepuTenbHON CUCTEMBI, TPUHITUIL €€ PaOOTHI

9. IlpuHUIMIT TOCTPOEHUS JAaTYMKa TEMIIEpaTypbl ¢ U3MEpPEHHEM TeruioBoro usnydeHus B BOJ| c
BOJIOKHOM - JIMHUEH IIEpeIadn.

10.
11
12.
13.
14.
15
16.
17.

Cxema OnTHYECKOTo 30H/1a ISl U3MEPEHUSI CMEIIEHUH U KOJIeOaHmil.

. [Ipuanmn nevicreus u cxema BO/l monsipu3aiMoOHHO - BpaIaTeIbHOIO TUIIA.

Cxema JaT4rka MarHUTHOTO ToJIst Ha ocHOBE A dexta Dapases (BOJIOKHO - TUHUS TTepeaadn).
TumbI BOJIOKOHHO - ONITUYECKUX HHTEPHEPOMETPOB.
bazomas cxema romoauHHOTO HHTEpPepoMeTpa Maxa - Llennepa.

. BeipaxkeHue 111 MHTEHCUBHOCTH CBETa Ha BhIXoje nHTep(hepomeTpa Maxa - [{ennepa.

Kax Be16uparoT padouyto Touky B untepdepomerpe Maxa - [lenaepa?
Cxema m mpunHIun pabotel uHTepdepomerpa Dadbpu - Ilepo. Ilpumep BOJl Ha ocHOBe

untepdepomerpa dadpu - Ilepo.

18.
19.
20.
21.

22.

Cytb 3¢pdexra Canbsika. Knaccuueckas cxema BOJIOKOHHO - OIITUYECKOTO THPOCKOIIA.

Cxema BOJIOKOHHO - ONTHYECKOT'0 THPOCKOIIA € KOJIbLIEBBIM PE30HATOPOM MMACCUBHOTO THIIA.
BosoxoHHO-ONTHYECKITE 6p3rr01301<1/1e PEHICTKN U JJIMHHO-TICPUOJHBIC BOJIOKOHHBIC PCIICTKHU —
YTO 3TO TAKOE€ U B UEM HUX pa3n1/1q1/m?

COOTHOIIIEHHE MEXIY TEPHUOJOM BOJOKOHHO-ONTUYECKOW OpPATTOBCKOW PEMICTKH W JUTMHOU
BOJIHBI CBETA, HA KOTOPOM PEIIeTKa SBJSETCS OPITTOBCKOMA.

[TpuHuun paGoThl YYBCTBUTEIBHOIO 3JEMEHTA JAaTYMKa YNpPyrux Aeopmaiuii Ha OCHOBE
BOJIOKOHHO-ONITHYECKON OPATTOBCKOM PEIIETKH.
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23. Metonbr hopmupoBanust BOBP. [Ipumep cxemsr popmupoBanus BOBP.

24. TIpumep cxeMbl 00pabOTKH cUrHaja AaTdrka Ha ocHoBe BOBP.

25. Cxema BOJIOKOHHO-ONTHYECKOTO Jlazepa. OCHOBHBIC KOMIIOHEHTHI. [1yTH TOCTHKEHHS BRICOKOM
BBIXOJTHOW MOITHOCTH B TaKHUX JIa3epax.

26. Cytb »ddexrta KOMOMHAIIMOHHOTO paccesHus cBera. [lpuHIUI paboThl BOJIOKOHHO —
ONITUYECKOTO JIa3epa, UCIIOJB3YIOIIEro 3G GekT KOMOMHAITMOHHOTO PACCESTHHUSL.

27. Knaccuukanusi BOJOKOHHO-ONITUYECKAX H3MEPUTEIBHBIX CUCTEM.

28. Cxewmsl aekoaupoBanus nHGpopmanuu B BO cucremax ¢ 4yBCTBUTEILHBIMU 3JIEMCHTAMH B BUJIC
BOGP.

29. Pacnipenenennsie BO natumku.

30. BO TexHOJIOTHYECKHE CUCTEMBI PACTIPEICTICHHOTO TUTIA.

7. MeToanuecKue MaTepUaJIbl

s obecrneueHusi mpoiecca OOy4eHHS M pPELISHUS 3a7ady OOydeHHUs HCIONb3yIOTCS
CIeyIolIMe MaTepuasbl IJs OICHHBAHHS 3HAHUW M XapaKTepU3YyIOIIHUe 3Tanbl GOPMUPOBAHUS
KOMIIETEHIIHH ( BCe METOAMYECKHE MaTepualbl MPUBEACHBI B paboyeil mporpamme):

1. B.M. IllannapoB. BO0JIOKOHHO-ONTHYECKHE YCTPOMCTBA TEXHOJOTMYECKOTO HA3HAYEHUSA. —
Tomck: ToMmck. roc. YH-T cUCTEM YIIp. U PaJAHOdJICKTPOHUKH, [DNEKTPOHHBINA pecypc]: yueOHOe
rmocooue — TomMmck: TYCVYP, 2013. — 190 C. Pexum JIOCTyTIa
http://edu.tusur.ru/training/publications/3709

2. Kapnymmu II. A., HlangapoB B. M. HMccnemoBaHue BOJOKOHHO — ONTHYECKOTO JaTyMKa
MUKpPOIIEPEMEIEHNI Ha OCHOBE IOJMMEPHOIO ONTHYECKOIO BOJIOKHA: [DIEKTPOHHBIM pecypc]:
Mertoanyeckue ykazaHuss K JabopatopHoit pabore — 2011. 7 «c¢. Pexum pocryma:
http://edu.tusur.ru/training/publications/59

3. lannapo B.M. BoiokoHHO-ONTHYECKHE YCTpOWCTBA M HpUOOpPHI: [DIEeKTpOHHBINH pecypc]:
Y4eOHO-MeTOINYEeCKOe MOCOOHe MO MPAKTHMUYECKUM 3aHATUSAM M CaMOCTOATENbHOH paboTe s
6axanaBpoB HanpasieHus 210700.62 "MHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CHUCTEMBI CBSA3H"
(mpouib - "Onruyeckue cUCTeMbl U ceTH CBsA3U. - Tomck: TOMCK. roc. yH-T CHUCTEM yIp. U
paauoanexTponuku, 2013. — 60 c. Pexxum noctyna: http://edu.tusur.ru/training/publications/3712
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