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Bunb! yueOHO nesTenbHOCTH 7 cemecTp Bcero Ennnunel

JIeKIIMOHHBIE 3aHATHS 26 26 4acoB
[IpakTryeckue 3aHATUA 18 18 4acoB
CamocTtosarenbHas pabora 100 100 4acoB
OO0mmas TpyJ0€MKOCTh 144 144 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 4 4 3.e.

@®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3auer 7

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ¢popMupoBaHUE y CTYyJACHTOB CIIOCOOHOCTH K aHAIHM3Y 3a7a4 MO pa3paboTKe, IKCIUTyaTaluu u
HCCIEeIOBAHUIO BOJIOKOHHBIX J1a3€pOB HAa OCHOBE HM3YYECHHS CTYICHTaAaMH 0a30BBIX (U3HMYECKHUX
NPUHIUIIOB (QYHKIIMOHUPOBAHHS OCHOBHBIX JJIEMEHTOB BOJOKOHHBIX JIa3€PHBIX CUCTEM, a TaKKe
TOTOBHOCTH CTYJICHTOB K MaTeMaTUYECKOMY MOJCITUPOBAHHUIO (PHU3UUECKUX MPOLIECCOB, OMPEICTISIONUX
paboTy BOJIOKOHHBIX J1a3epOB, M HX HCCIENOBAHUI0O Ha 0a3e CTaHJapTHHIX MHAaKETOB
ABTOMATU3MPOBAHHOTO MPOCKTHPOBAHUS M CAMOCTOSTEIHHO Pa3pab0TaHHBIX TPOrPAMMHBIX IPOAYKTOB.

1.2. 3agauy AUCHUILIUHBI

1. U3yuyeHne OCHOBHBIX METOJOB U NMPUEMOB pealu3allMi BOJOKOHHBIX JIa3€PHBIX CHUCTEM,
paccMOTpeHHuEe KOHKPETHBIX THIIOB BOJIOKOHHBIX JIa3€pOB, METOJOB UX pacuera, NPOEKTHUPOBAHUS U
MIPUMEHEHUS B TEXHOJIOTMUYECKUX U U3MEPUTEIbHBIX CUCTEMAX.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monynb quctuminH: Moy HanpaBIeHHOCTH (TIPpOQuIIs).

HNunexc nuctumaunel: b1.B.02./1B.01.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKP-1. CnocobeHn k [TIKP-1.1. IIpoBoguT nmouck YmMeer npoBOAUTH MOMCK HAYYHO-

aQHAJINU3Y [IOCTABJIEHHOW |HAyYHO-TEXHUYECKOMN TEXHUYECKOH MH()OPMAIIH ISl OTIPEICIICHUS
3aJjauyl NCCIIeI0BAaHUM B |MH(pOpManuy Jyis KOMILIEKCa TpeOOBaHHUI K BOJIOKOHHBIM
o0nactu pOTOHUKU U OIIpEIEeIEHUs] KOMILJIEKCa nasepam

OonTOMH(POPMaTUKU TpeOoBaHUil K

pa3padaTbIBa€MOMY OITHUKO-
AIIEKTPOHHOMY NPUOOPY.

[TKP-1.2. ITpou3Boaut aHayin3 | 3HAET METOJIUKY IIPOBEJCHHUS aHAIN3a
HCXOJIHBIX TpEOOBaHUH K HCXOJIHBIX TpeOOBaHUH K IMapaMeTpam
napameTpam paszpabaThIBAEMOTO BOJIOKOHHOTO Jla3epa
pa3pabaThIBAEMOTO ONITHKO-
AJIIEKTPOHHOTO MPUOOpa.

ITKP-1.3. YTounser u YMeeT yTOUHATh U KOPPEKTUPOBATh
KOPPEKTHPYET TpeOoBaHMs K | TpeOOBaHUS K MapamMeTpam
napaMmerpam pa3pabaTbIBa€MOr0o BOJIOKOHHOT'O Jla3epa

pa3pabaTbIBAEMOr0 ONTHUKO-
3JIEKTPOHHOTO IpUdOpa.

ITKP-1.4. Cornacyer Brnazneer HaBbIKaMu COIIaCOBaHUS
TEXHUYECKHE TPEOOBAHMS K | TEXHUYECKHUX TPeOOBaHUH K TapamMeTpam
napamerpam pa3pabaTbIBa€MOro U3eNus 1 mpuodopa,

pa3pabaThIBACMOTr0 U3CIHS U |CPOKOB BBIIIOJIHEHHS TANIOB pa3pabOTKH,
npudopa, CPOKH BBIMOJIHEHUS |TIEPEYHS U 00beMa JIOKYMEHTAIIHH.
ATAIOB pa3pabOTKH, IIEPEUHs
¥ 00beMa JOKYMEHTAIUH.

4. O0beM IUCHUIIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaleMUYeCKUX YaCoB,
BbI/IeJIEHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITeJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3aU€THBIX euHuUIl, 144 akagTeMUuecKuX 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 0 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B
Tabime 4.1.
Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YU4eOHOU NeSITeIbHOCTH
Becero |CemecTpbl

4acoB 7 cemectp

Bunel yueOHOI nesTenbHOCTH

KonTakTHas aynuTopHas padora 00y4almuxcs ¢ npenojaBareseM, BCero 44 44
JlexuyroHHBIE 3aHATUA 26 26
[IpakTHueckue 3aHATUA 18 18
CamocrosiTeibHas padoTa 00y4alOMIUXCs, B T.4. KOHTAKTHasI 100 100
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[TonroroBka k 3auery 28 28
[ToaroroBka K TECTUPOBAHUIO 21 21
[ToaroToBka Kk KOHTPOJIBHOM paboTe 24 24
Hamnucanue oTyeTa no mpakTUYeCKOMY 3aHATHIO (CEMUHApY) 27 27
Oo0mast Tpy10eMKOCTh (B Yacax) 144 144
O0wmas TpyroeMKocTh (B 3.€.) 4 4

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOU NesTeNbHOCTH IMPUBEICHA B
tabnuue 5.1.
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Tabmuma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACSATEIHHOCTH

HasBanus paznenos (Tem) Jlex. | Ilpax. | Cam. | Bcero uacoB dopmupyemsbie
JUCILUILIMHBI 3aH., 9 | 3aH., 9 | pal., 4 |(0e3 sk3ameHa) KOMIIETEHIIUH
7 cemecTp
1 BBenenue 2 - 8 10 [IKP-1
2 BoJIOKOHHBIE CBETOBO/IbI 6 4 23 33 [TKP-1
3 DneMeHThI BOJIOKOHHOTO Jia3epa 6 4 23 33 ITKP-1
4 XapaKTepUCTUKHU BOJOKOHHBIX 6 5 23 34 [TKP-1
J1a3epoB
5 BOJOKOHHBIE TPOMBIIUICHHBIE 6 5 23 34 ITKP-1
Ja3ephl U UX IPUMEHEHNE
Hroro 3a cemectp (26 18 100 144
Hroro |26 18 100 144

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Taduie 5.2.
Tabmuma 5.2 — Conepskanue pas3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JICKIUSIM)

HasBanwus paznenos
(Tem) TUCIUTITNHBI

Copepxanue pa3enoB (TeM) AUCIUTIINHBI (B
T.4. 110 JICKITHSIM )

TpyroemMKocThb
(JIEKITMOHHBIE
3aHATHSA), U

dopmupyemble
KOMIIETEHIIUU

7 cemecTp

1 Beenenue

[Ipenmer nucuuiiMHb U ee 3aaa4uu. CBsA3b
JTMCHUTIIMHBI C IPYTUMHU pasfieiaMu GU3UKA
u hotoHuku. VicTopust pa3BUTHS BOJTOKOHHBIX
J1a3epOB.

2 ITIKP-1

Hroro

2 BoJiokoHHBIE
CBETOBOJIBI

Bonokounnsie CBCTOBOJbI 1A CUCTEM
ONTUYECKOU CBSA3U U BOJOKOHHBIX J1a3€POB.
[Tpodwim mokasarens mpeIoMICHUS.
['eomeTpuueckast onTUKa BOJOKOHHBIX
CBETOBOJIOB. DJIIEKTPOMATrHUTHAS TEOPHS
BOJIOKOHHBIX

CBETOBOJIOB KPYTJIOTO ceueHUs. Mobl
BOJIOKOHHBIX CBETOBOJIOB.

6 ITKP-1

Htoro

3 DrneMeHTEl
BOJIOKOHHOTO Jla3epa

AKTI/IBI/IPYIOH_II/IC MMPpUMECH AJII BOJIOKOHHBIX
CBCTOBOJOB. (DOTOI/IH,ZLYI_II/IpOBaHHBIe
6p3FrOBCKI/Ie PCHICTKH ITOKA3aTCJIA
MMPEJIOMJICHUSA B CBETOBOJAAX. AXTuBHBIC
BOJIOKOHHBIC CBETOBOAELI. CxeMBbl HaKauKHu
AKTHUBHBIX

CBE€TOBOAOB. OCcoOEHHOCTH BOJIOKOHHBIX
CBETOBOAOB KaK YCHJII/ITeJIBHOﬁ Cpcabl.

6 ITKP-1

HUroro
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4 Xapakrepuctuku |Jlazepsl Ha OCHOBE CBETOBOJOB, 6 ITKP-1
BOJIOKOHHBIX JIa3epoB |JerupoBaHHbIX Nd3+. JIazepsl Ha OCHOBE
CBETOBO/JIOB, JIETUPOBaHHBIX Yb3+. Jlazepsr
Ha OCHOBE CBETOBOJIOB, JIETUPOBaHHbIX Er3+.
Jlazepsl Ha OCHOBE CBETOBOJIOB,
nerupoBaHHbIX Tm3+. Jlazepsl Ha OCHOBE
CBETOBOJIOB, JIerUpoBaHHBIX Ho3+.

Hroro 6
5 BoisiokoHHBIE [TpoayKiust OTEUECTBEHHBIX U 3apyOeKHBIX 6 ITKP-1
IIPOMBIILIJICHHbIE KOMITIaHUH, TPOU3BOISALINX BOJIOKOHHBIE
Ja3epsl U UX nazepsl. JIazepHas pe3ka. JIazepHas cBapka.
IIPUMEHEHHE JlazepHast MapkUpOBKa U IPaBUPOBKA.
Jlazepnas MukpoobpaboTka. Jlazepnas
UHTEPHEPOMETPHUSL.
Utoro 6
Uroro 3a cemectp 26
Hroro 26

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPORB)

Haspanwus paznenos (Tem) HaumeHoBaHMe MPaKTHYECKUX T dopmupyemsbie
IUCIUTIINHEI 3aHATUI (CEMHUHAPOB) PY/IOCMKOCTE, | KOMIIETEHIINHU
7 cemecTp
2 BonoKOHHBIE Pacnpoctpanenue cBETOBBIX BOJIH B 4 [TKP-1
CBETOBO/IBI BOJIOKOHHBIX CBETOBOJAX
Uroro 4
3 DnemeHTsI DneMeHTHI BOJIOKOHHOT'O J1a3epa 4 ITKP-1
BOJIOKOHHOTO J1a3epa Utoro 4
4 XapaKkTepuCTUKU DHepreTu4eckue U BpEMEHHbBIE 5 ITKP-1
BOJIOKOHHBIX JIa3€POB XapaKTePUCTHKHU BOJIOKOHHBIX J1a3€POB
Hroro
5 BonokoHHbIE NsmepurenbHbie 1 5 [TKP-1
IIPOMBIIIICHHBIE JIa3ephl  |MHTEpdEpOMETPHUUECKUE CUCTEMBI Ha
U UX IPUMEHEHUE OCHOBE BOJIOKOHHBIX JIa3€pOB
Hroro 5
Hroro 3a cemectp 18
Hroro 18

5.4. J1aGopaTopHbIe 3aHATHS
He npenycMoTpeHo yueOHBIM IIaHOM
5.5. KypcoBoii npoexkT / kypcoBasi padora
He npemycMoTpeHo y4eOHBIM ITaHOM
5.6. CamocTosiTesIbHaAs1 padoTa

Bubl caMoCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (HOPMHUPYEMbIe KOMITIETCHIIMH TPECTaBICHBI B
tadyuue 5.6.
Ta0muia 5.6 — Buabl caMOCTOSTENbHOM PadOThI, TPYA0EMKOCTh B (POPMHUpYEMBbIe KOMIICTCHIINN
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HaszBanus .
Bunael camoctositensHol | TpynoemMkocTs, | PopMupyembie
pazzenosB (Tem) - u KOMITCTCHIIHH ®DopMbl KOHTPOJIS
JIACIUATIINHEI
7 cemecTp
1 BBenenue [ToaroroBka k 3auery 4 IIKP-1 3auért
IToaroroBka x 4 IIKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro 8
2 BonokoHHbIE ITogroroska k 3auery 6 ITKP-1 3auér
CBETOBO/IbI IloaroroBka k 5 IIKP-1 TectupoBanue
TECTUPOBAHUIO
TToaroroBka x 6 [IKP-1 KonTposnbhas
KOHTPOJIBHOU paboTe pabora
Hanucanue oryera 1o 6 ITKP-1 OTuyet no
MPAKTUYECKOMY 3aHITHIO MPAKTUYECKOMY
(cemuHapy) 3aHSITHIO
(cemunapy)
Hroro 23
3 DrneMeHTEl [ToaroroBka k 3auety 6 [IKP-1 3auéT
BOJIOKOHHOTI'O IloaroroBka k 4 IIKP-1 TectupoBanue
Jlasepa TECTUPOBAHUIO
IToaroroBka x 6 IIKP-1 KonTposbaas
KOHTPOJIBHOH pabote pabota
Hammcanwne oTyera 1o 7 IIKP-1 Otuet no
MPaAKTUYECKOMY 3aHITHIO MPaAKTUYECKOMY
(cemunHapy) 3aHSITUIO
(cemunHapy)
Hroro 23
4 Xapaxrepuctuku |[loaroroBka k 3auety 6 IIKP-1 3auér
BOJIOKOHHBIX [ToaroroBka k 4 ITKP-1 TectupoBanue
JIa3epoB TECTUPOBAHUIO
IloaroroBka k 6 IIKP-1 Kontponbnas
KOHTPOJILHOM paboTe pabota
Hanucanne otuera no 7 [TKP-1 Otuet mo
MPAKTUYECKOMY 3aHITHIO MPaKTUYECKOMY
(cemuHapy) 3aHATHUIO
(cemuHapy)
Hroro 23
5 BosiokoHHBIE ITogroroska k 3auery 6 ITKP-1 3auér
MPOMBIIIICHHBIC IloaroroBka k 4 IIKP-1 TectupoBanue
JIa3€PBI M UX TECTUPOBAHUIO
IPUMCHCHHC [ToaroroBka K 6 TIKP-1 KonTtponbHas
KOHTPOJIBHOU paboTe pabora
Hanucanue otuera no 7 [TKP-1 Otuer no
MPaKTUYECKOMY 3aHITHIO MPaKTUYECKOMY
(cemuHapy) 3aHITHIO
(cemuHapy)
Hroro 23
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100
100

Hroro 3a cemectp

Htoro

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYECHUHU AUCLUUILINHBI, U BUOB

3aHSATHN

dopmupyemsbie Bunsl yueOHOM aedTenbHOCTH
®opmBbI KOHTPOIIS
KOMITETEHIIMH Jlek. 3aH. |IIpak. 3aH. |Cam. pab.
ITKP-1 + + + 3auér, KonrponwsHas padora, TectupoBanue,

OTuyer no MPAKTUICCKOMY 3aHATHUIO
(cemuHapy)

6. PeiiTuHroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloImuXxcst
6.1. basibHbIe OLeHKH /151 POopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcumanbHbIN MaxkcumanbHbIA MakcHmaibHEL |
®DopMBI KOHTPOJIS O6amn Ha 1-yro KT ¢ | Gay 3a mepuon Oaz 32 nepuon Beero 3a
Havana cemectpa | mexnay 1KT u 2KT Moy 2KT u na cemectp
KOHEI ceMecTpa
7 cemecTp
3auét 0 0 10 10
Konrtpomnsnas padora 15 0 15 30
TectupoBanue 5 5 5 15
Ortuer no 15 15 15 45
MPaKTUYECKOMY 3aHSITHIO
(cemunapy)
Htoro makcumyM 3a 35 20 45 100
nepuos
Hapacraromum nurorom 35 55 100 100
6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
Ilepecuer 6aIOB B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBieH B Tadnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aIOB B OLICHKH 33 TEKYLIHI KOHTPOJIb

Bamnibl Ha naTy TEKyIIero KOHTPOIs OneHka
> 90% ot MakcuMaibHOI cymMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK 4
Ot 60% 10 69% oT MakcuMaIbHOU cyMMBI 6aiioB Ha naty TK 3
< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecdyeT cyMMBI 0aIoB B TPAJUIIMOHHYIO U MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIE

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLICHKY

Htorosas cymma Oanos,
YUUTBIBAET YCIELIHO CIaHHBIN
JK3aMEH

Ouenka Onenka (ECTS)

CornacoBaHa Ha noptane N2 60553 7



5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTAM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTenbHO)
3 (yOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (nocpencTBeHHo)
2 (Hey10BJIETBOPUTEIILHO) (HE 3aUTEHO) Hwxe 60 6amos F (neynonerBopureabHO)

7. YueOHO-MeTOANYECKOE H HH(POPMALIMOHHOE o0ecrieYeHne I CIMIIJIMHbI
7.1. OcHoBHas1 JUTEpPaTYpa

1. bormanoB A.B., 'ony6enko FO.B. BonokoHHBIE TEXHOJOTHYECKHE JIa3€Phl U KX TPUMCHECHUE:
YuebHoe nmocodbue. 2 e uzA., ucnp. u gon. — CII6. UzparensctBo «Jlawby, 2018. — 236 c. un. ISBN
978-5-8114-2027-8 [OneKTpOHHBIH pecypc]: — Pexum JpocTymna:
https://e.lanbook.com/book/101825#book _name.

2. IuxtuH, Anekcannp HukomnaeBuu. OnTuueckas ¥ KBaHTOBAs 3JEKTPOHHKA : YUEOHUK A
BY30B. - M. : Beicras mikona , 2001. - 574[2] c. (nanuune B oubauorexke TYCVYP - 147 ak3.).

3. Aiixnep, Opren. Jlazepsl. McnonHnenue, ynpaBieHue, IPUMEHEHUE : HAYYHO-TIOMYJISIpPHOE
m3nanme. - M. : Texnocdepa , 2012. - 496 c. (Hanmmuue B 6ubnmoreke TYCVYP - 15 ak3.).

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. UrnaroB A. H. Onrosnexktponuka u HanopoToHuka: YueOHoe nmocodue. — CII6. M3narenscTBO
«Jlanby, 2011. — 544 c. un. ISBN 978 5 8114 1136 8 [DnexkTpoHHbIH pecypc]: — Pexum nocrymna:
https://e.lanbook.com/book/95150#book name .

2. BBeneHue B KBaHTOBYIO M ONTHUYECKYIO DJIEKTPOHUKY: YuebHoe nocobue / A. . bamkupos, C.
M. IlanpgapoB - 2012. 98 c. [DnexkTtpoHHBIH pecypc]: — Pexum noctyna:
https://edu.tusur.ru/publications/1578.

7.3. Y4eOHO-MeTOAMYeCKHEe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKHE MTOCOOMSI

1. BonokoHHble na3zepbl: MeToAuWUECKUE yKa3aHHWs K MPAKTHYECKUM 3aHITHAM H IO
camocTtostenbHoi padore / H. M. Bypumos, C. M. Illangapos - 2018. 29 c. [DnekTpoHHbIH pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/8301.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIHUIY
€ OTPAaHUYE€HHBIMHU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToAMUeCKEe MaTeprabl 11 CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yUaIOLIIUXCs
W3 YHCTIa JHI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIUAOB MPEIOCTABISIIOTCS B opMax,
a/IaTITUPOBAHHBIX K OTPaHUYEHUSIM X 3I0POBBS U BOCTIPHSITHS HHPOPMAIINH.

Jst M1 ¢ HApYIIeHUsIMU 3PeHuUs:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMUeHHBIM HIpUdTOM.

Jist M1 ¢ HApYIIEeHUsIMU cJiyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

Jist 1M1 ¢ HApyIIeHUsIMU ONOPHO-ABUIATEJILHOI0 annapara:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIleYaTHOU (opme.

7.4. CoBpeMeHHbIe TPodeccHOHATbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydyeHUM AUCHUIUTMHBI PEKOMEHIYETCSl 00pamaThCs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHCTeMaM, K KoTopbiM Yy TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.
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8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnevyeHre JUCHUIITIHHbI
8.1. MaTepuajbHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue IJIsl JeKIUOHHBIX 3aHATHI

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHOW yueOHOM
Mebenblo. FiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U y4eOHO-HATIIAHbIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepI/IaJ]bHO-TeXHI/I‘leCKOC U IIporpammMHoOe o0ecneyeHue AJISI MPAKTHYIECKUX 3aHATHH

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs AJIsl IPOBEACHUS 3aHATHN NMPAKTUUYECKOro THIIA,
ydyeOHasi ayAuToOpus IJs MPOBEACHUS 3aHATHHI J1abOopaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUS (BBINOJIHEHUS KYpPCOBBIX pabOT), MOMEILIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUAYaNbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmunauna ynuna, a. 74, 110
ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJaboparopusie cTeH b1 (6 1IT.);

- U3mepuTenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckast ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOTo 000py10BaHMS;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecneuyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoN0KEHHBIC IO apecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmnauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSIX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
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TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO

MPOCMOTPA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOpPMAIMU M APYrHe TEXHUYECKHE CPEICTBA
npuema/rnepenadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX opMax, MOOMIILHON CUCTEMBI OOYyUYCHUSI IS

JIOIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aALUMH U3YUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMIIETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCLIUIUIAHBI KOMIIETEHIINU
1 Beenenue TTKP-1 3auét [Tepeuens BOIpOCOB 15t
3a4era
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
2 B0JIOKOHHBIE CBETOBO/IbI [TKP-1 3auét [Iepeuens BOIIPOCOB 115t
3a4era
KonTponbsHas [IpumMepHbIil TEpeYeHb
pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
IPAKTUYECKOMY
3aHITHIO
(cemuHapy)
3 DeMeHTBI BOJIOKOHHOTO ITKP-1 3auér [lepeuenb BOIIPOCOB IJIst
jasepa 3auera
KonTponbHas [IpumepHBIil nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
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4 Xapakrepuctuku BoJoKOHHBIX | [TKP-1 3auér [Iepeuyens BonpocoB i

J1a3epoB 3aueTa
KonTponbsHas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHITHUIO
(cemuHapy)
5 BonokonHblie mpombinuieHHbie | [TKP-1 3auér Ilepeuenb BOIIPOCOB 115t
Ja3epbl U UX IPUMEHEHUE 3a4era
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3aaHUM)
KOHTPOJIbHBIX padoT
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBLIX 3aJaHuN
Otuer no TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOyYEHUS IO
JTUCIUILIMHE TpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O

JTHUCIUTUINHE
®dopmynupoBka TpebOBaHUH K CTeIeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHUH UIn HABBIKOB HJIN
CYyMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o01ue, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZIOBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCUMaJbHON 3HAHUS CUCTEMATHUYECKU | CUCTEMATHUECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE IIPUMEHEHNE
yMEHUe HaBBIKOB
4 (xoporo) ot 70% no chopMuUpOBaHHBIE, B IICJIOM B IICJIOM
89% ot HO CoAepKalune YCIICIIHOE, HO YCIIEIIHOE, HO
MaKCUMAaJIbHOU OTJeNbHbIE coJieprKaliye coJieprKaliue
CyMMBbI 0ajuioB | mpoOseMbl 3HaHUS OTJIeJIbHbIE OTJIeIbHbIE
mpoOesbl yMEHUE poOebI
pUMEHEHNE
HaBBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U

MaKCHMAaJIbHOM CHUCTCMATUYCCKUC YMCHUC CHUCTEMATHUYCCKOC
CYMMBI 0aiioB 3HaHHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’b€KTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. IIpu mosHOM BHYTPEHHEM OTPAKEHUU:
a) OTpa’K€HHas BOJIHA B ONTUYECKH 00Jiee IUIOTHON CpeJie OTCYTCTBYET;
0) oTpaxeHHasi BOJTHA B ONITUYECKH MEHEe TUIOTHOM cpelie OTCYTCTBYET;
B) MpeIOMJICHHAS BOJIHA B ONTUYECKH 00Jiee TUIOTHOM cpelie OTCYTCTBYET;
T') IpeJIOMJICHHAs BOJIHA B ONTHYECKU MEHEe MJIOTHOU Cpejie OTCYTCTBYET.
2. B BOJIOKOHHOM CBETOBO/IE MOKA3aTENb IPETOMIICHUS CEPALIEBUHBL:
a) IOJbKEH OBITh PaBEH MOKA3aTeNIo MPEOMIICHUS BHYTPEHHEH 000I0UKH;
0) moyKeH OBITh MEHBIIIE TIOKA3aTeNsl MPETOMIICHNSI BHYTPEHHEH 000I0UKH;
B) JIOJKEH OBITH OOJIbILIE TIOKA3ATEINS MPETOMIICHHUS! BHYTPEHHEH 000JI0UKH;
T') JOJDKEH OBITh MEHBIIIE MTOKA3aTeN sl MPETOMIICHHS BHEIITHEH 00O0IOUKH.
3. B rpaagneHTHOM BOJIOKOHHOM CBETOBO/IE€ IOKA3aTeNb IIPEIOMIICHHUS:
a) He M3MEHSETCS B Mpejenax CepAleBUHBI, Pe3KO YMEHBIIAsACh HAa TPaHUIE C BHYTPEHHEH

000JI0UKOI;

0) TUTABHO YMEHBIIAETCS OT IICHTPA CEPAIICBUHBI K KpasiM;
B) IUIaBHO YBEJIMYMBAETCS OT LIEHTPA CEPALIEBUHBI K KpasiM;
I') IJIJABHO U3MEHSETCS BJIOJIb OCH CBETOBOJIA.
4. OcHOBHasA MOJa BOJIOKOHHOTO c¢BeToBoga HE11:
a) xapaKTepH3yeTc;1 HYJICBBIM 3HAYCHHUCM HaHpH)KCHHOCTI/I BHGKTpI/I‘-IeCKOI‘O I10J1d B ueHTpe

CEPALEBUHBI;

6) MaKCUMAaJIbHBIM 3HAYCHUCM HANPSAKCHHOCTH JJICKTPHUICCKOIr'0 IOJIA B HCHTPE CEPALCBUHDBI,
B) MOCTOAHHBIM 3HAYCHUEM HAITPAKCHHOCTHU SJICKTPUUICCKOTO IMOJISA B CEPALICBHUHEC,
I‘) IMOCTOAHHBIM 3HAYCHUEM HAIIPAKCHHOCTU MArHUTHOTO ITOJIA B CCPALCBHUHC.
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5. B uunmHapu4eckoM BOJIOKOHHOM CBETOBOJIE HE UMEIOT OTCEUKH:
a) moxbl TMO1 u TEOI;
6) moaet HE21 u EH21;
B) moma HE11;
r) moma EHI1.
6. BomHoBOHAs nucniepcHs B BOJOKOHHBIX CBETOBOJAX 3aKIIOYAETCS:
a) B 3aBUCUMOCTH MarHUTHOM MPOHUIIAEMOCTH CEPALIEBUHBI OT JAJUHBI BOJIHbI U3TyYCHHUS,;
0) B 3aBUCUMOCTH MOKa3aTesl IPEeIOMIICHUS CEPLIEBUHBI OT JUTMHBI BOJHBI U3ITyUEHUS;
B) B 3aBUCHUMOCTH IOKa3aTelsl MPEeJOMJICHUS BHYTPEHHEHl 000J0YKM OT MJIMHBI BOJIHBI
U3ITyYEHUS;
T') B 3aBUCUMOCTH TIOCTOSIHHON PaclpoCTpaHeHHsI MOAbI OT JJIMHBI BOJIHBI U3TyUYEHUSI.
7. B akTUBHPYIOIIUX MPUMECIX BOJIOKOHHBIX CBETOBOJOB ISl MOJyUEHUS JIa3€pHOM reHepaluu
UCIOJIB3YIOTCS:
a) AJIEKTPOHHBIE MEPEXOIbl MEX/y YPOBHSIMH HE3alOJHEHHOW BHYTpeHHEH f-000104UKH HOHOB
PEIKO3EMEINIbHBIX 3JIEMEHTOB; 0) Koyie0aTeIpHO-BpAIaTeIbHbBIE TIEPEXOIbL;
B) TOJIBKO O€3bI3ITy4YaTeIbHBIC TEPEXO/IbI;
T') TOJIbKO CIOHT@HHBIE MTEPEXO/IbI.
8. Jlms co3manms COCTOSTHUSI MHBEPCUU HACEIICHHOCTEH B aKTUBHOM 00JIACTH BOJIOKOHHOTO JIa3epa
HCIOJIB3YIOTCS:
a) CTOJIKHOBEHHS 1-ro pona;
0) HaKa4Ka AJICKTPOHHBIM ITyYKOM;
B) ONTHYECKAsl HAKayKa;
T') 3JIEKTPOHHO-ABIPOYHAS PEKOMOMHALIMS B Mpe/iesiaX Y3KO30HHOM 00JIaCTH FeTepOCTPYKTYPHI.
9. bparrosckue 3epkajia B BOJJOKOHHBIX CBETOBOAAX PEATU3YIOTCS:
a) 3a CUET OTPAKEHUS OT ATOMHBIX IJIOCKOCTEN KPUCTAILIOB;
0) 3a cUeT CKOJIOB TOPIIOB BOJIOKOH, OPTOTOHAJILHBIX UX OCH;
B) 3a CUET NEPUOANYECKUX BO3MYILEHUI MATHUTHOW MPOHUIIAEMOCTH BOJIOKHA;
r) 3a cueT (GOTOMHAYIHPOBAHHBIX PELIETOK IMOKa3aTejds NPEJOMJICHUS B BOJIOKOHHOM
CBETOBO/IE.
10. B cxemax Hakauku aKTHBHBIX CBETOBOJIOB HCIIOJIb3YETCA:
a) ToueyHoe 00ydeHue cPOKyCHPOBAHHBIM M3JIYUYCHHEM Yepe3 IUIUHIAPUIECKYI0 OOKOBYIO
MOBEPXHOCTB;
0) CKaHUPOBaHKE IMyYKa HAKAYKH 1O OOKOBOM MOBEPXHOCTH CBETOBO/IA;
B) MIPHUHIIUI pacIipeiesieHus: BBOJIUMOTO U3TyUYeHUs HAKAUYKH MO JJIMHE aKTHUBHOT'O CBETOBOJA C
UCIOJIb30BaHMEM Habopa V-00pa3HbIX KaHAaBOK WJIM JABOWHOIO BOJIOKOHHOT'O CBETOBOJA C
OOLINM MOJTUMEPHBIM MTOKPBITUEM;
I') reHepalus U3Iy4yeHUs] HAaKauKy B CBETOBOJE 3a CUET KaTOJOJIOMUHECLIEHIIUH.

9.1.2. IlepedyeHb BONPOCOB ISl 3a4€Ta

1. B xakoM cHeKTpaJbHOM AMAaNa30HE MOXET T€HEPUPOBATh U3JIyUYE€HHE BOJIOKOHHBIN J1a3ep Ha
OCHOBE CBETOBOJIOB, IETUPOBaHHBIX Nd3+?

2. Kakoe u3nyyeHue HaKauku HEOOXOIMMO HCIIONIB30BATh AJII BOJIOKOHHOTO JIa3epa HAa OCHOBE
CBETOBOJIOB, JIETUPOBAaHHBIX Nd3+7?

3. B xakoM cHeKTpajabHOM AMana30OHE MOXKET T€HEPUPOBATH M3JIyUYE€HHE BOJIOKOHHBIN J1azep Ha
OCHOBE CBETOBO/JIOB, JIETUPOBAHHBIX Yb3+?

4. Kakoe u3iny4yeHHe HaKa4Kd HEOOXOIUMO HCIIONB30BATh AJII BOJIOKOHHOTO JIa3epa HAa OCHOBE
CBETOBOJIOB, JISTUPOBAHHBIX Y b3+7?

5. B KaKkOM CHEKTpaJIbHOM JUAala30HE MOKET T€HEPUPOBATH U3JIyYECHHE BOJIOKOHHBIN JIa3ep Ha
OCHOBE CBETOBOJIOB, JIETUpOBaHHbIX Er3+?

6. Kakoe m3iydyeHne Hakaukyd HEOOXOIMMO MCIOJIb30BATh JJIs BOJIOKOHHOTO Jla3epa Ha OCHOBE
CBETOBOJIOB, JIETUPOBaHHBIX Er3+?

7. B KakOM CIEKTpaJbHOM JUANa30HE MOXKET T€HEPUPOBATH U3JIyUYECHUE BOJOKOHHBIN JIazep Ha
OCHOBE CBETOBOJIOB, JIETUPOBaHHBIX Tm3+?

8. Kakoe m3nydeHne HaKauyku HEOOXOAMMO MCIOJIB30BaTh JUIsl BOJOKOHHOIO ja3epa Ha OCHOBE
CBETOBOJIOB, JIETUPOBaHHBIX Tm3+?

9. B KakoM CHEKTpajIbHOM AMAaNa30HE MOXKET T€HEPUPOBATH M3JIyUYE€HHE BOJIOKOHHBIN J1a3ep Ha
OCHOBE CBETOBOJIOB, JJernpoBaHHbIX Ho3+

CornacoBaHa Ha noptane N2 60553 13



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

N —

13.

14.

15.
16.

17.
18.
19.
20.
21.

22.

Kakoe nznyueHue Hakauku HEOOXOAMMO HMCIOJBb30BATh ISl BOJIOKOHHOTO Jia3epa Ha OCHOBE
CBETOBOJOB, JiIerupoBaHHbIX Ho3+

JI1st pe3ku Kakux JUCTOBBIX MAaTEpUaAJIOB, TOHKUX WJIM TOJICTBIX, UCIOJIb30BAHUE BOJOKOHHBIX
Ja3epoB HanboJIee 1eIecoo0pa3Ho, B CpaBHEHUH ¢ Jazepamu Ha CO2?

Kakyo MOIIHOCTH JOMKHBI 00ecrieYuBaTh BOJOKOHHBIE JIa3ephl JIJIs CBAPKH METANIMUYECKUX
MarepuanioB — MBT unu kB1?

Kaxoit pexxum paboTHI J1a3zepa, HePEPBHIBHBINA WU UMITYJIBCHBIN, UCTIOJIB3YETCS IS JJa3ePHOM
MapKUPOBKH U3JIEIUNA?

Onumure JOCTOMHCTBA BOJOKOHHO-ONTHYECKUX CUCTEM J1a3€pHOM IPaBUPOBKH.

Onumure JOCTOMHCTBA BOJIOKOHHO-ONTHYECKUX CUCTEM JIa3epHON MUKPOOOPAOOTKH.
OnumuTre MTOCTOMHCTBA BOJOKOHHO-ONTHYECKHUX CUCTEM JIa3€pPHOW MHUKPONAWKH U
MUKPOCBapKH.

Kakne 0coOeHHOCTH KOHCTPYKIIMU BOJIOKOHHBIX JIA3€POB 00ECIIEUMBAIOT OOJIBIIIOE 3HAUYCHHUE
JUTMHBI KOTEPEHTHOCTH UX U3JIyYEeHUS?

Kakoli BuUJI KOTepeHTHOCTHU HUTIpaeT Haubojee BaXHYI pPOJIb B JIa3€pHBIX
UHTEp(hEepOMETPUUECKUX CUCTEMAX ?

[To kakuM MpUYKMHAM CBOMCTBO BPEMEHHOM KOTEPEHTHOCTH JIa3€PHOT0 U3JIyYE€HUS OYE€Hb Ba’KHO
11t Tonorpadun’?

OnumuTe NPUHIUN AEUCTBUS BOJOKOHHBIX JIa3€pOB, OCHOBAHHBIX Ha BBIHYXJAECHHOM
KOMOMHAIIMOHHOM PacCesTHUH.

9.1.3. IIlpuMepHbIii NepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

. JlaliTe onpeneneHne NOHATUIO KKPUTUYECKUM yTroJ»
. ChopmynupyiiTe ycinoBus CyIecTBOBaHHS HAMpPaBISEMbIX MOJ B CBETOBOJIC B MPUOJIMKECHHSIX

reOMETPUUYECKON ONTUKU U B paMKaX 3JIEKTPOMarHUTHON TEOPUH

Yem otinyarorcst TE- u TM-mone1?

YeM OTIHMYAIOTCS CBETOBOJBI CO CTYNEHYATHIM M C TPAJUEHTHBIM NPOQUISIMH MOKa3aTeNs
pesomJIeHus?

Yo 03HauaeT NOHATUE OTCEUYKU MOJbI? Bee i Moabl UMEIOT OTCEUKY?

Kakue mMozabl Ha3pIBalOTCA MEPUANMOHAIBHBIMUA? MOJbI KaKUX MOPSAAKOB (B COOTBETCTBUHU C
AIIEKTPOMArHUTHOM T€OpHUEH) IMIMHAPHUUECKOTO CBETOBOIA SBISIIOTCS MEPUIMOHAIBHBIMU?
Yrto mpeacTaBisioT coO0i ruOpUIHBIE MOJIBI IIMIIMHAPHYECKOTO CBETOBOIA?

Kakue ¢puznueckue siBieHus: 00yCIOBICHBI JUCTIEPCUEH, TPHUCYIEH BOJOKOHHBIM CBETOBOJaM?
B uem npenmyIecTBo UCIOIb30BAHNS IPAIUEHTHBIX BOJOKOHHBIX CBETOBOJOB?

Kakumu ¢usznmueckumu paktopaMu 0OyCIOBJIEHBI ONTHYECKHE MOTEPU B BOJOKOHHBIX
CBETOBOJAX?

. Kakne MaTCpurajibl UCIOJB3YKOTCA B KAYCCTBC OCHOBBI JJI JIA3CPHBIX BOJIOKOHHBIX CBCTOBOIIOB?

Kakue xuMuyeckue 3JIE€MEHTBHl HCHOJB3YIOTCS JIsi CO3JAAaHHMS AKTHUBHBIX BOJIOKOHHBIX
CBETOBOJOB, MO3BOJISIIOIIUX CO3JaTh B HUX ONTHUYECKONW HAKAYKOW COCTOSHHE MHBEPCHHU
HAaCEJICHHOCTEN?

Mexay ypoBHSAMHU Kakoi 000JIOUKH MPUMECHBIX HOHOB HEOOXOUMO HHUIIUUPOBATH JJIS1 3TOTO
AIIEKTPOHHBIE NIEPEXO0/bI?

Kakyue MCTOYHHUKH ONTHYECKOrO M3JTYyUYEHMS MCHOIB3YIOTCS JJIsI HAKAYKU BOJOKOHHBIX
nazepoB?

KakoBa 1enb Ucronbp30BaHus JBOWHONW 000JIOUYKH B JIa3€PHBIX BOJIOKOHHBIX CBETOBOAAX?
[Touemy niobas Hekpyriaas GopMa HONMEPEYHOTO CEUYEHUS BHYTpEeHHEH 000J0YKHU
NPENOYTUTENbHEH, YeM Kpyruias?

Kak MOKHO peann30BaTh 3epKajia B BOJIOKOHHBIX Jiazepax?

Ha xaxoii AyTuHe BOJIHBI TPOMCXOTUT OTPAKEHUE OT BOJIOKOHHBIX OPATTOBCKUX PEIIETOK?

Kak co3natorcst BOJTOKOHHBIE OparroBckue pemeTkn? OT KaKuX MmapamMeTpoB PEHIeTKH 3aBUCUT
K03 PHULMEHT OTpaskeHUs U3ITyUeHHs?

Onumure mepexoabl MEXJY YPOBHSMH HMPUMECHBIX MOHOB, IMO3BOJSAIONINE PEaIn30BaTh
COCTOSIHWE MHBEPCHM HACEJICHHOCTEH MPU TPEXyPOBHEBOM CXeMe HAaKauKH.

Onumure mepexoabl MEXJY YPOBHSMH MPUMECHBIX MOHOB, IMO3BOJSAIONINE PEaIn30BaTh
COCTOSIHWE MHBEPCHM HACEJICHHOCTEH MPHU YETHIPEXYPOBHEBOM CXeMe HaKauKH.

Onumure NpUHUUI ACHCTBHUS BOJOKOHHBIX J1a3€pOB, OCHOBAHHBIX Ha BBIHYXJICHHOM
KOMOWHAIIMOHHOM PacCEsTHUU.
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9.1.4. TeMbl NpaKTUYECKUX 3aHATHI

1. PacnpocTpaHeHre CBETOBBIX BOJH B BOJOKOHHBIX CBETOBOJIAX

2. DyeMeHThl BOJIOKOHHOTIO Jla3epa

3. DHepreTuYecKue U BPEMEHHbBIE XapaKTEPUCTHUKHU BOJIOKOHHBIX JIa3€pOB

4. VameputenbHbIE U HHTEP(PEpOMETPHUIECKHIE CHCTEMBI Ha OCHOBE BOJIOKOHHBIX JIa3€POB

9.2. MeToanueckne peKOMeHIa N

VY4eOHbIil MaTepuan u3naraercs B (Gopme, mpenamnoiaramiieii caMoCTOATEIbHOE MBIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas padoTa CTyA€HTOB UIPAET PEIIAIOILYIO POJIb
B XO/I€ BCETr0 Y4eOHOro npolecca.

Hauatp uzydeHue AuCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoi, CIuCKOM
y4e0HO-METOUYECKOTO U IporpaMMHOro obecnedeHusi. CamocTosiTenbHas padoTa CTyJ€HTa BKIIOYAeT
paboTy ¢ yueOHBIMM MaTepuajiaMH, BbIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEAYCMOTPEHHBIX
y4€OHBIM IIJIAaHOM.

B npouecce nzydeHus: IUCUUILIMHBI ISl Ty4YIIEr0 OCBOEHUS MaTepHraia He0OX0IUMO PEryJIsipHO
oOpamaTbCcsi K pEKOMEHAYEMOW JIUTEpaType M MCTOYHUKAM, YKa3aHHbIM B y4eOHBIX MaTepuanax;
M0JIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, 8 TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIIUMHU
HAay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIICHHBIE Pa3JIUYHBIM acCHEKTaM
y4eOHOW AMCLMILIINHBIL.

[Ipu caMoCTOATEILHOM U3YYEHUU TEM CIIEAYHTE pEKOMEHIAIMSIM:

— YTEHHME HUJHM MPOCMOTP MaTepuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BblJENsisi OCHOBHbIE UJE€HU; HA OCHOBAHUHU
M3yUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKH;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UJIM MAJIO3HAKOMbBIE TEPMMHBI, CIEYET BBISICHUTh UX
3HAYEHUE /71l IOHUMaHUS JajJbHEHIIero MaTepyuana;

— OCMBIC/IMBalTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHbBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTALlMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHUKaLUH.

[To gucuuniIMHEe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIC 3aHATHSA, B T.4. B (hopme BeOMHAPOB.
Pacnicanue BeOMHAPOB W 3amUCH BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
KypHaJIE M0 TUCUUIUINHE.

9.3. TpeGoBaHUs K OLIEHOYHBIM MaTePHUAJIAM JIJISl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbSI M MHBAJTH/I0B

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHHUTECIBHBIC OLCHOYHBIC MAaTCpHaibl, ICPCUYCHb KOTOPBLIX YKa3aH B Ta6.]'II/II_IC 9.2.

Ta6JII/II_Ia 9.2 — HOHOJ’IHI/ITGHBHHG MaTcpuajJlbl OOCHUBAHUA AJIA JIUI C OI'PaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Bubl 1OTIOTHUTENBHBIX OLICHOYHBIX |  DOpPMBI KOHTPOJISA U OIICHKH

Kareropuu oOGydarommxcs

MaTepuasoB pe3yJIbTaTOB 00YUYECHUS
C HapylIeHHsIMU CiTyXa TecTpl, MUCbMEHHBIE [IpenmMy1iecTBEHHO MUCHMEHHAS
CaMoCTOSITeNIbHBIE PaOOThI, BOMPOCHI MpOBEpPKa
K 3a4eTy, KOHTPOJIbHBIE paOOTHI
C HapylLIEHUSMH 3pEHUS CobecenoBanue 1O BOTIPOCaM K [IpenMy1ieCTBEHHO yCTHAs
3a4eTy, ONpPOC M0 TEPMUHAM IIpOBepKa (MHANBUYAJIBHO)
C HapyleHUsIMHA OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEIBHOTO allfapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | JAMCTAaHIUOHHBIMU METOAAMHU
CaMOCTOSITeNIbHbIE PabOThI, BOIPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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