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1. O01mue MoJI0KeHu s

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).

HNunexce nucuumaunel: b1.B.2.JIB.1.2.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

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

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

IIKP-7. Cnocoben
BBITIOJIHATH Pa0OTHI IO
TEXHOJIOTHYECKOU
IOJrOTOBKE
MIPOU3BOICTBA
MAaTEepHAJIOB U 31U
AJIEKTPOHHOU TEXHHUKHU

[TKP-7.1. 3HaeT npuHUHUIIBI
y4eTa BUJOB U 00HEMOB
MIPOU3BOJICTBEHHBIX PadoT.

3HaeT NPUHIIUIIBI y4eTa BUJIOB U 00bEMOB
paboT MO TEXHOJIOTUYECKOM MOATOTOBKE
MIPOM3BOJICTBA MaTEpPUAJIOB U U3/
AJIEKTPOHHOU TEXHUKHU

ITIKP-7.2. Ymeer
OCYILECTBIIATh PErilaMeHTHOE
o0cIy>)KHBaHuE
000py10BaHUSI.

YMeer ornpenensats NoTpeOHOCTh B
TEXHOJIOTUIECKOM O0CTYKBAHUU
000opya0oBaHUS

[1KP-7.3. BnageeT HaBbIKaMu
HaCTPOMKH
BBICOKOTEXHOJIOTMYHOTO
000py10BaHUS B
COOTBETCTBUU C IpaBUIaAMU
HAaCTPOMKH U DKCILTYaTaLHH.

BJIaI[eeT MCTOJaMHU U IIPUCMAaMH pCaJIn3allun
BOJIOKOHHBIX JIa3€PHBIX CUCTEM
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[TKP-8. Cniocoben [TKP-8.1. 3naer 3HaeT METOINICCKYIO 0a3y U3MEpEHHM

OpraHU30BBIBAThH METOANYECKYI0 0a3y rapaMeTpoOB BOJIOKOHHBIX JIa3€pOB

METPOJIOTHYECKOTO M3MEPEHHI MapaMeTpoB

obecnieueHue TEXHOJIOTHYECKHUX MPOIIECCOB

IMPONU3BOACTBA N TCCTUPOBAHUA ITPOAYKTA

MaTepUaIOB U U3/ICIIUNA  |[IPOU3BOICTBA.

JICKTPOHHOW TEXHHUKH  |[TKP-8.2. Ymeer YMeeT aHaau3upoBaTh OCHOBHBIE MTAPAMETPHI
OCYIIIECTBIIATH MMOBEPKY, paszpabaThIBa€MOTO BOJIOKOHHOTO Jla3epa

HAaCTPOUKY M KaTHOPOBKY
AIEKTPOHHOW U3MEPUTEIIbHOM

anmaparypsl.

[1KP-8.3. Bnageer naBpikamMu |Bnazneer MeToguKkaMu METPOJIOTMYECKOTO
METPOJIOTHYECKOTO COITPOBOXKAECHUS TEXHOJIOTHUYECKUX
COITPOBOXKACHUS IIPOLIECCOB.

TCXHOJIOTHUYCCKUX ITPOLCCCOB.

4. O0beM IMCOMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMHYeCKHX YaCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 4 3a4eTHBIX eUHUIL, 144 akageMHYeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
Beero  |CemecTpbl

4acoB 7 cemectp

Bunbl yueOHOI e TenbHOCTH

KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejaeM, BCero 44 44
JIeKk1IMOHHbBIE 3aHATUA 26 26
IIpakTHueckue 3aHATHS 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 100 100
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ nmpemnoaaBaresjieM, BCero
IToaroroBka k 3auery 28 28
[ToaroroBka Kk TECTUPOBAHUIO 22 22
[ToaroToBka K KOHTPOJIBHOM paboTe 24 24
Hanucanue oTueTa 1o mpakTUYECKOMY 3aHATHUIO (CEMUHApPY) 26 26
OO0mas TpyAoeMKoCTh (B 4Yacax) 144 144
Oo0mas TpynoeMKkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3zienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Pa3yens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHBHOCTH

Bcero uacos

HazBanus pasnesnoB (Tem) Jlek. | IIpak. | Cam. (6e3 dopmupyembie
JUCIUTTAHBI 3aH., 4| 3aH., 4 | pal., 4 sksamena) KOMIIETEHIINH
7 cemecTp
1 Benenue 2 - 8 10 IIKP-7, IIKP-8
2 BOJIOKOHHBIE CBETOBOIEI 6 4 23 33 IIKP-7, TIKP-8
3 DneMeHThl BOJIOKOHHOTO Jlazepa |6 4 23 33 [IKP-7, ITIKP-8
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4 XapakTepuCTUKHU BOJTOKOHHBIX 6 5 23 34 [IKP-7, TTKP-8
Ja3epoB
5 BO1OKOHHBIE TPOMBIIICHHBIE 6 5 23 34 [TKP-7, ITKP-8
Ja3epbl U UX IPUMEHEHUe
Hroro 3a cemectp |26 18 100 144
Hroro|26 18 100 144

5.2. Conep:xanue pa3iesnoB (TeM) TUCHUNINHBI

Coneprkanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wmIe 5.2.
Tabmumna 5.2 — Coneprkanue pa3ienos (TeM) TUCHUILIMHBEI (B T.4. IO JEKIHUSIM)

Ha3zBanus pa3aenos
(TeM) AMCUHUIIIINHBI

Coneprxanue pasziesoB (TeM) TUCHHUILIIUHEI (B
T.4. 110 JICKIUSAM)

TpynoemkocTsb
(JIeKIIMOHHBIE
3aHATHSA), 4

dopmupyembie
KOMIIETCHIINH

7 cemecTp

1 Beenenue

[Tpenmer nucnuIuIvHbl U ee 3a1a4u. CBs3b
JUCLHUIUIMHBI C IPYTUMH pa3jienaMu GU3UKU
u GotoHuku. Mcropus pazButus
BOJIOKOHHBIX JIa3€POB.

TIKP-7, [TKP-8

Uroro

2 BosiokoHHEBIE
CBETOBOJIBI

BosokoHHbIE CBETOBO/IBI [IsI CUCTEM
ONTUYECKOI CBSI3U M BOJIOKOHHBIX J1a3€POB.
[Tpodunm nokaszarens npeaoMICHUS.
['eomeTpryeckasi OnTHKa BOJIOKOHHBIX
CBETOBOJIOB. DJIEKTPOMArHUTHAs TEOPUS
BOJIOKOHHBIX

CBETOBOJIOB KPYIJIOTO ceueHusi. Mozl
BOJIOKOHHBIX CBETOBOJIOB.

ITIKP-7, IIKP-8

Hroro

3 DeMeHThl
BOJIOKOHHOTO Jla3epa

AKTUBHPYIOUTUE TPUMECH JJI1 BOJJOKOHHBIX
cBeTOBOZOB. DOTOMHAYLIUPOBAHHBIE
OpArrOBCKUE PEILETKN OKA3aTeNs
IIPEJIOMJICHUS B CBETOBOJaX. AKTUBHBIE
BOJIOKOHHBIC CBCTOBO/bI. CxeMBbl HaKayKu
AKTUBHBIX

cBETOBOJI0B. OCOOEHHOCTH BOJIOKOHHBIX
CBETOBOJIOB KaK YCHUIIUTEIIbHOU Cpebl.

ITKP-7, TIKP-8

Htoro

4 XapaKTepuCTUKU
BOJIOKOHHBIX JIa3€POB

Jlazepsl Ha OCHOBE CBETOBOJOB,
nerupoBaHHbIX Nd3+. Jlazepsl Ha OCHOBE
CBETOBOJIOB, JIETUpOBaHHbBIX Yb3+. Jlazepsl
Ha OCHOBE CBETOBOJOB, JIETUPOBaHHBIX Er3+.
Jlazepsl Ha OCHOBE CBETOBOJOB,
nernpoBaHHbIX Tm3+. JIazepsl Ha OCHOBE
CBETOBOJIOB, JIeTHpoBaHHbIX Ho3+.

TIKP-7, [TKP-8

Uroro
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5 BosiokoHHBIE [Iponykiust oTe4ecTBEHHBIX U 3apyOexKHBIX 6 [TIKP-7, TIKP-8
IIPOMBIIIIIEHHbIE KOMIIaHU, TPOU3BOISALINX BOJIOKOHHbBIE
Ja3epbl U UX na3epsl. JIazepHas peska. JIazepHas cBapka.
IIPUMEHEHUE JlazepHast MapKUpOBKa U IPaBUPOBKA.
Jlazepnas MmukpoobpadoTka. JlazepHas
UHTEPPEPOMETPHSI.
Hroro 6
Hroro 3a cemectp 26
Utoro 26
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe MpaKTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3 — HauMeHoBaHUe MPaKTUYECKUX 3aHITHH (CEMUHApPOB)
Hazpanus pa3nenos (tem) HanmenoBaHue npakTU4eCcKux Tpynoemkocts, | PopmupyeMsie
JUCLUIIAHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
7 cemecTp
2 BonokoHHbIE PacnipocTpaneHune CBETOBBIX BOJIH B 4 [IKP-7, IIKP-8
CBETOBO/IBI BOJIOKOHHBIX CBETOBOAAX
HWroro 4
3 DneMeHThI DJIEeMEHTHI BOJIOKOHHOTO Jla3zepa 4 [TKP-7, IIKP-8
BOJIOKOHHOT'O JIa3epa HUToro 4
4 XapaKkTepuCTUKU DHepreTuyeckue U BpeMEHHbIE 5 [IKP-7, IIKP-8
BOJIOKOHHBIX JIa3€POB XapaKTEPUCTUKU BOJOKOHHBIX
Ja3epoB
Hroro
5 BosiokoHHBIE N3mepurenbubie U 5 [IKP-7, IIKP-8
NPOMBIIIJICHHbIE Ja3epbl |MHTEp(epoMeTpuiecKue CUCTEMBbI Ha
1 UX IPUMEHEHNE OCHOBE BOJIOKOHHBIX JIa3€POB
Hroro 5
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHSA

He npenycMoTpeHo y4eOHBIM IIaHOM

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npenycmoTpeHo y4eOHbIM M1aHOM

5.6. CamocTosiTesibHas padoTa

Buasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMU PECTABIICHBI B

tabnute 5.6.
Tabauia 5.6 — Bugbl caMoCTOSITENEHOM pabOThI, TPYA0EMKOCTh B (pOopMHUpyeMble KOMIETCHIIMH
Ha3zpanus N
Bunet camoctosrensHolt | Tpynoemkocts, | DopMupyemsbie
paznesnoB (Tem) DopMBI KOHTPOJIS
paboThI q KOMIIETEHIINH
JUCIUTITAHBI
7 cemecTp
1 Beenenue [ToaroroBka k 3auery 4 IIKP-7, TIKP-8 3auér
IToaroroBka x 4 I1IKP-7, TIKP-8 TectupoBanue
TECTUPOBAHUIO
Uroro 8
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2 BojoKOHHBIC [ToaroroBka k 3auery 6 [TKP-7, ITKP-8 3auér
CBETOBOJIBI IloaroroBka k 5 IIKP-7, ITKP-8 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 6 IIKP-7, TIKP-8 Konrtponbhas
KOHTPOJIbHOH paboTe pabota
Hanmcanwne otdera 110 6 IIKP-7, IIKP-8 OTyer no
MPAKTUYECKOMY 3aHITHIO MIPaKTUYECKOMY
(cemuHapy) 3aHSTHIO
(cemuHapy)
Hroro 23
3 DneMeHThI [ToaroroBka k 3auery 6 [TKP-7, ITKP-8 3auér
BOJIOKOHHOI'O IloaroroBka k 5 IIKP-7, IIKP-8 TectupoBanue
J1ascpa TECTUPOBAHUIO
IToaroroBka x 6 I1IKP-7, IIKP-8 KonTponshas
KOHTPOJIBHOW paboTe paborta
Hanucanue otyera o 6 [TKP-7, ITKP-8 Ortuer o
MPAaKTUYECKOMY 3aHITHIO MPaKTUYECKOMY
(cemuHapy) 3aHATHUIO
(cemunapy)
Hroro 23
4 Xapakrtepuctuku |[loaroroBka k 3auery 6 [TKP-7, ITKP-8 3auér
BOJIOKOHHBIX IToaroroBka k 4 IIKP-7, TIKP-8 TectupoBanue
JIa3epoB TECTUPOBAHUIO
IToaroroeka k 6 [TKP-7, ITKP-8 KonTponbshas
KOHTPOJILHOHM padoTe pabota
Hanucanue otuera no 7 [TKP-7, ITKP-8 Ortuer no
MPAKTUYECKOMY 3aHITHIO MPaKTUYECKOMY
(cemunHapy) 3aHITHIO
(cemuHapy)
Htoro 23
5 BoJiokOHHBIE [ToaroroBka k 3auery 6 [TKP-7, ITKP-8 3auér
NPOMBINUICHHBIC | [ToAroTOBKa K 4 [TKP-7, ITKP-8 TectupoBanue
J1a3¢phl U UX TECTUPOBAHUIO
IIPHMCHCHHE [ToAroToBKa K 6 [1KP-7, IIKP-8 KonrponbHas
KOHTPOJIbHOH paboTe pabota
Hanucanue otyera 1o 7 [TKP-7, ITKP-8 Ortuer o
MPAKTUYECKOMY 3aHITHIO MPaAKTUYECKOMY
(cemuHapy) 3aHSTHIO
(cemuHapy)
Hroro 23
Hroro 3a cemectp 100
Hroro 100

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM

JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATUU
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Buapl yaeOHOM AesiTenbHOCTH
dopmMmupyemeie
Jlexk. Ipax. Cam. DopMBbI KOHTPOJISI
KOMIIETEHIINH
3aH. 3aH. pao.
ITKP-7 + + + 3auér, KonrposabHas pabdora, TectupoBanue,
OT4er 1o MpaKTUYECKOMY 3aHATHIO (CEMUHApY)
[TKP-8 + + + 3auér, KonrponwsHas padora, TectupoBanue,
OT4eT No MPaKTUYECKOMY 3aHITHIO (CEMUHAPY)

6. PeiliTuHroBasi cucreMa /Uil OLlEHKH YCIIeBAeMOCTH 00y4YaloIUXCs
6.1. bajuibHbIE OLEHKH 1JI (DOPM KOHTPOJIA

bannbeHbIe o1IeHKH 111 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcumanbHbIN MakcuManbHBIN MaxcumaibHe(i
®DopMBI KOHTPOJIS 6ayn Ha 1-yio KT ¢ OaJ 3a epuos Oazu 32 nepuon Beero 3a
Hayana cemectpa | Mexnay 1KT u 2KT Moy 2KT v Ha cemectp
KOHEI] ceMecTpa
7 cemecTp
3auét 0 0 10 10
KonTponbhas pabota 15 0 15 30
TectupoBanue 5 5 5 15
Ortuer o 15 15 15 45
MPaKTUYECKOMY 3aHSITHIO
(cemuHapy)
Ntoro makcumym 3a 35 20 45 100
epuo.I
Hapacratomum utorom 35 55 100 100
6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIIMA KOHTPOJIb
[TepecueT 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B TabmuIe 6.2.
Tabnuia 6.2 — Ilepecuer 6aIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannbl Ha naTy TEKyIIero KOHTPOIS Onenka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbI OaioB Ha naty TK 4
Ot 60% 1o 69% ot MakcuMabHOM CyMMBI O6aIoB Ha naty TK 3
< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

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

[TepecyeT cyMMBI 0alIOB B TPATUIIMOHHYIO U MEXJTYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUTOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY
Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
3 (yAOBIETBOPHUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (nocpencTBeHHo)
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| 2 (Hey1OBJIIETBOPUTEILHO) (HE 3aUTEHO) | Hwxe 60 6amos |F (HGYILOBJIGTBOpI/ITeJIBHO)|
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m3nanue. - M. : Texnocdepa , 2012. - 496 c. (Hanmmuue B 6ubnmmoreke TYCVYP - 15 ak3.).

3. IMuxtuH, Anekcannp HukomnaeBuu. OnTuueckas ¥ KBaHTOBAs 3JEKTPOHHKA : YUEOHUK s
BY30B. - M. : Beicras mkomna , 2001. - 574[2] c. (nanuune B oubauorexe TYCVYP - 147 ak3.).

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. UrnaroB A. H. Onrosnexktponuka u HanopoToHuka: YueOHoe nmocodue. — CI16. M3narenscTBO
«Jlauby, 2011. — 544 c. un. ISBN 978 5 8114 1136 8 [DnexTpoHHbIH pecypc]: — Pexum nocrymna:
https://e.lanbook.com/book/95150#book name .

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

7.3. Y4eOHO-MeTOANYeCKHEe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKHE MOCOOHSI

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. Y4eOHO-MeTOAUYEeCKUE MOCOOUS AJIH JIHII
€ OTPAHMYE€HHBIMHU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToAMUeCKEe MaTeprabl Il CAMOCTOSATEILHON U ay JUTOPHOI paboThl 00yUaIOLIUXCs
W3 YHCTIa JUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI 1 HHBAJIUAO0B MPEIOCTABISIIOTCS B opMax,
a/IaTITUPOBAHHBIX K OTPaHUYEHUSIM X 3I0POBBS U BOCTIPHSITHS HHPOPMAIINH.

Jst M1 ¢ HApYIIeHUsIMU 3PeHHUs:

— B (hopMe DIIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMUeHHBIM HIpUdTOM.

Jist M1 ¢ HApYIIeHUsIMU cJiyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.

Jist 1M1 ¢ HApyIIeHUsIMU ONOPHO-ABUIATEJILHOIO annapara:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUM 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.

8. MarepuaibHO-TEXHHYECKOE U MPOrPaMMHOe o0ecrneyeHue JUCIUNINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecreyeHue sl JIEKIIMOHHbIX 3aHATHH

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOUHBIX MECT I y4eOHOI rpymiibl, 000py10BaHHAs JOCKOW U CTaHAApTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUnBAIOIIHNe
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TEMaTUYECKHE WIUTIOCTPALMH T10 JICKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.
8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecrieueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyebnas naboparopusi: yueOHast ayAUTOpUS AJIA IPOBEACHUS 3aHATHI MPaKTHUUYECKOTO THIIA,
yueOHasi ayAUTOpUs JJIs IMPOBEJCHUS 3aHATHI 1a00paTOPHOro THINA, MOMEIIEHUE AN KypCOBOTO
NPOEKTUPOBAHUS (BBIIOJIHEHHUS KYpPCOBBIX paboT), MOMEUIEHHE IJs HNPOBEACHHUS TPYHIOBBIX U
WHIUBUIyaNbHBIX KOHCyNbTanui; 634034, Tomckas obnacte, r. Tomck, Bepmmanna ynuna, n. 74, 110
ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- JlaGopaTopHsble cTeH bl (6 1IT.);

- U3mepurenbHble TpUOOpPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontuueckas ckambst OCK-4;

- [Tomemnienue ans XpaHeHus: yaeOHOro 000pyI0BaHus;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepnaanO-TeXHuquKoe U IIporpaMmMHoOe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocTOATENbHONU pabOThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE o0ecrevyeHHe TUCIMTILTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHeHUaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUMXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIH BUIACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YalOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALMU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
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JTUCIUTIINHDBI

9.1. Coanep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOUYHOI aTTecTalNu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

HagBaiﬁi}fﬁ;ﬁ;ﬁﬁ (rem) q;gﬁﬁgfggr;: ®opmbl kKoHTpoItst | OueHounbie MaTepuaisl (OM)
1 Beenenue [IKP-7, IIKP-8  |3auér [Iepeuens BOIIPOCOB 1Jist
3aueTa
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBBIX 3aJlaHUN
2 BOJIOKOHHBIE CBETOBO/IbI IIKP-7, IIKP-8  |3auér IIepeyens BOnpoCcoB 11t
3aueTa
KoHntpoinbHas [IpumepHBIil nepeyeHb
pabota BAapUAHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJlaHNN
Otuer 1o Tembl IPaKTUUECKUX 3aHATUI
IIPAKTUYECKOMY
3aHIATHIO
(cemuHapy)
3 DnemMeHTbl BOJIOKOHHOTO [IKP-7, IIKP-8  |3auér [Iepeuens BonpocoB i
Jasepa 3aueTa
KontponbHas [IpuMepHBIii TEpeUeHb
pabora BapUaAHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
Oruer o TeMbl MPaKTU4ECKUX 3aHATHN
MIPAKTHYECKOMY
3aHITHIO
(cemuHapy)
4 Xapakrepuctuku BoJokoHHBIX [ [IKP-7, [IKP-8  |3auér [Iepeuens BOIIPOCOB It
J1a3epoB 3a4era
KonTponbHas [IpuMepHBIil epeyeHb
pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
Oruer 1o TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
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5 Bosnokonnsie npomsbineHssie | [IKP-7, [IKP-8  |3auér [Iepeuyens BonpocoB i

Ja3epbl U UX IPUMEHEHUE 3a4era

KonTponbsHas [IpuMepHBIii TIEpedeHb

pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN

Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN

IIPAKTHYECKOMY

3aHITHUIO

(cemuHapy)

[xana oneHku CHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeJeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQ/ICTh
2 <60% ot OTCYTCTBHE 3HAHHUM OTCYTCTBHUE OTCYTCTBHE
(HeyTOBIIETBOPUTEIHHO) | MAKCHMAJIBHOH | TN ()parMeHTapHBIC YMEHUH HITH HABBIKOB WJIH
CYMMBI OaJIOB 3HaHUS JaCTHYHO (dbparmMeHTapHbBIE
OCBOEHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopo11o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO cojiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHbBIE coJiepxKarue coJiepKalue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIbHBIE OT/ICTbHBIE
poOeIbl yMEHUe poOeITbI
MPUMECHECHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCHELIHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CHCTEMaTHUYECKOE
CYMMBI OaJIOB 3HaHUS MIPUMCHCHHE
HABBIKOB

[ITkana KOMIJIEKCHON OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETEHIUI MpHuBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Orenka dopmynupoBka TpeOOBaHUM K CTETIEHH KOMIIETECHIIHH

2 He nmeet He0OXOIMMBIX TIPEICTABICHUN O POBEPSIEMOM MaTepHalie
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeIcTaBieHNt. OOyyaronuiics 3HaeT
OCHOBHBIE NIPU3HAKU UM TEPMHUHBI U3y4aEMOTI'0 3JIEMEHTA COACPKAHMS, X
OTHECEHHOCTb K OTIPE/ICTICHHON HayKe, OTPacIH Wik 00BbeKTaM, y3HaeT B
TEKCTaX, M300paKEHUAX WIHM CXeMaX U 3HAET, K KAKUM HCTOUYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOr0 ero YCBOSHHUS.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. IIpu nosHOM BHYTPEHHEM OTPAKEHUU:
a) OTpa)keHHas BOJIHA B ONTHYECKHU O0Jiee MIIOTHON Cpefie OTCYTCTBYET;
0) oTpakeHHasi BOJTHA B ONITUYECKH MEHEe TUIOTHOM cpeie OTCYTCTBYET;
B) MPEIOMJICHHAS BOJIHA B ONTUYECKH 00Jiee IUIOTHOM cpeie OTCYTCTBYET;
I') IpeJIOMJICHHAs BOJHA B ONITUYECKH MEHEE IUNIOTHOM Cpelie OTCYTCTBYET.
2. B BOJIOKOHHOM CBETOBOJIE MOKA3aTEIb MPEIOMIICHHS CEPILICBUHBI:
a) OJDKEH OBITh PaBEH MOKA3aTeNIo MPEOMIICHUS BHYTPEHHEH 000I0UKH;
0) moynKeH OBITh MEHBIIIE TIOKA3aTeNsl IPETOMIICHHSI BHYTPEHHEH 000I0UKH;
B) JIOJKEH OBITH OOJIbILIE TIOKA3ATEINs PEIOMIICHUS BHYTPEHHEH 000I0UKH;
T') JOJKEH OBITh MEHBIIIE ITOKA3aTels MPEJIOMIICHHS BHEUTHEW 000JI0UKH.
3. B rpaaneHTHOM BOJIOKOHHOM CBETOBO/IE ITOKA3aTeINb MPEIOMIICHUS:
a) He U3MEHSETCS B Mpejenax CepAleBUHBI, Pe3KO YMEHBIIAsACh HAa TPaHUIE C BHyTPEHHEH
000JIOUKOH;
0) IUIaBHO YMEHBIIAETCS OT LIEHTPa CEPALIEBUHBI K KpasiM;
B) IJIAaBHO YBEJIMYUBACTCA OT LIEHTPA CEPALICBHHBI K KPasiM;
T') TUIABHO U3MEHSETCS BJIOJIb OCH CBETOBO/IA.
4. OcHoBHas Mojia BoJIokoHHOrO cBetoBoja HE11:
a) XapaKTepu3yeTcsl HyJIEBbIM 3HAUCHHEM HANpPsHDKEHHOCTH 3JIEKTPUYECKOTO IMOJS B LEHTPE
CEPALEBUHBI]
0) MakCHMaJbHBIM 3HAYCHHEM HaNpsHKEHHOCTH JIEKTPUUECKOTO TMOJISl B IIEHTPE CEP/LICBUHBI,
B) MOCTOSTHHBIM 3HAUYE€HHEM HANpPSHKEHHOCTH JIEKTPUUYECKOTO MOJIS B CEPALIEBUHE;
I') IOCTOSTHHBIM 3HaY€HHUEM HAIPSKEHHOCTH MAarHUTHOTO TIOJISL B CEPJILICBHHE.
5. B nunuHApUYECKOM BOJIOKOHHOM CBETOBOJIE HE UMEIOT OTCEYKHU:
a) mosel TMO1 u TEOI;
6) moast HE21 u EH21;
B) moaa HE11;
r) mona EHI1.
6. BonHoBoaHas qucniepcus B BOJIOKOHHBIX CBETOBOAAX 3aKITFOUACTCS:
a) B 3aBUCUMOCTH MarHUTHOW MPOHHUIIAEMOCTH CEPILEBUHBI OT JUTMHBI BOJIHBI U3ITYyYCHHUS;
0) B 3aBUCHMOCTH IIOKA3aTeJsl MPEIOMIICHUS CEPALIEBUHBI OT JUTMHBI BOJIHBI U3Ty4YCHUS;
B) B 3aBHCHMMOCTH IOKa3aTessl MPEOMJICHUS BHYTpEHHEH 00OJOYKH OT JJIMHBI BOJHBI
U3JTY4YCHUS;
I') B 3aBUCUMOCTH ITOCTOSIHHOM pacrpoCTpaHeHHsI MOJIbI OT JUIMHBI BOJTHBI U3Ty4CHUSI.
7. B aKTHBHpPYIOMIMX MPUMECSAX BOJOKOHHBIX CBETOBOJIOB ISl MOJTYUYECHHS JIA3epHOM TeHEepaluu
UCTIOJB3YIOTCS:
a) DJIEKTPOHHBIE TIEPEX0/Ibl MEXKAY YPOBHSMHU HE3AMOIHEHHON BHYTpeHHEH f-000104KH HOHOB
PEelKO3eMEeNIbHBIX 3JIEMEHTOB; 0) KosiebaTenbHO-BpaIlaTelIbHbIE TIEPEX0/Ibl;
B) TOJIBKO O€3bI3]Ty4aTesIbHbIC IEPEXOIbl;
T') TOJIBKO CIIOHTaHHBIE MTEPEXOIBI.
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8.

10.

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

18.

19

st co3manusi COCTOSIHUSI MHBEPCUHU HACEJICHHOCTEH B aKTUBHOM 00JIACTH BOJIOKOHHOTO Jla3epa
UCIOJIB3YIOTCS:

a) CTOJIKHOBEHHS 1-ro pona;

0) HaKa4Ka AJICKTPOHHBIM ITyYKOM;

B) ONTHYECKAsl HAKayKa;

T') 3JIEKTPOHHO-ABIPOYHAS PEKOMOMHALIMS B MpeiesiaX yY3KO30HHOM 00JIaCTH FeTepOCTPYKTYPHI.

. Bparrosckue 3epkana B BOJIOKOHHBIX CBETOBOJIAX PEATH3YIOTCS:

a) 33 CYET OTPAKECHHS OT ATOMHBIX IJIOCKOCTEH KPHCTAILJIOB;

0) 3a cUeT CKOJIOB TOPIIOB BOJIOKOH, OPTOTOHAJILHBIX UX OCH;

B) 32 CYET NMEPUOTUICCKUX BO3MYIIEHHI MAarHUTHON MPOHUIIAEMOCTH BOJIOKHA,

r) 3a c4eT (OTOMHAYIMPOBAHHBIX PEIUICTOK IMOKAa3aTelsl MPEIOMICHUS B BOJIOKOHHOM
CBETOBO/IC.

B cxemax Haka4K# aKTUBHBIX CBETOBOJIOB UCIIOJIb3yETCS:

a) ToueyHoe 00ydeHue cPOKyCHPOBAHHBIM M3IYUYCHHEM Yepe3 IMUINHAPUIECKYI0 OOKOBYIO
MIOBEPXHOCTB;

0) CKaHUPOBaHKE IMyYKa HAKAYKW 1O OOKOBOM MOBEPXHOCTH CBETOBO/IA;

B) IPUHITUI pacIpe/esIeHUs] BBOAUMOTO M3TyYCHUsI HAKaYKH1 O UTHHE aKTUBHOTO CBETOBOJIA C
UCIIOJTb30BaHUEM Habopa V-o0pa3HBIX KaHABOK WJIM JBOWHOT'O BOJOKOHHOTO CBETOBOJA C
OOIIMM TIOJTMMEPHBIM TTOKPBITHEM;

T') TCHEepalus U3JIy4YCHUs] HAKAYKH B CBETOBO/IC 32 CUET KAaTOJOTIOMUHECIICHITHH.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. B xakoM cnekTpajipbHOM AMana3oHE MOXKET T€HEPUPOBATH M3JIyUYE€HHE BOJIOKOHHBIN J1a3ep Ha

OCHOBE CBETOBOJIOB, IETUPOBaHHBIX Nd3+?
Kakoe m3nydyenne Hakaukyl HEOOXOAMMO MCIOJIb30BaTh JJIsl BOJIOKOHHOTO Jla3epa Ha OCHOBE
CBETOBOJIOB, JIETUPOBAaHHBIX Nd3+?

. B xakoM cnexTpajabHOM AMana3oHE MOXKET T€HEPUPOBATH M3JIyUYE€HHE BOJIOKOHHBIN J1a3ep Ha

OCHOBE CBETOBO/JIOB, IETUPOBAHHBIX Yb3+?

Kakoe m3nydyeHne Hakaukyl HEOOXOAMMO HCIOJIb30BaTh ISl BOJIOKOHHOTO Jla3epa Ha OCHOBE
CBETOBOJIOB, JISTUPOBAHHBIX Y b3+7?

B kakoMm cIeKTpajJbHOM JUana3oHe MOXKET FeHEepUpPOBaTh M3IyYeHHE BOJIOKOHHBIHN Jlazep Ha
OCHOBE CBETOBOJIOB, JIETUpOBaHHbIX Er3+?

. Kakoe HU3JIYYCHUC HAKAYKH HCO6XOI[I/IMO HUCIOJIB30BaTh JJII BOJIOKOHHOTI'O JIa3€pa Ha OCHOBC

CBETOBOJIOB, JIETUPOBaHHBIX Er3+?

. B xakoM cnexTpajibHOM AMana3oHE MOXKET T€HEPUPOBATH M3JIyUYE€HHE BOJIOKOHHBIN J1a3ep Ha

OCHOBE CBETOBOJIOB, JIETUPOBAHHbIX Tm3+?
Kakoe u3znyueHue Hakauku HEOOXOAMMO HCTOJB30BATh ISl BOJIOKOHHOTO Jia3epa Ha OCHOBE
CBETOBOJIOB, JIETUPOBaHHBIX Tm3+?

. B xakoM cnexTpajapbHOM AMana3oHE MOXKET T€HEPUPOBATH M3JIyUYE€HHE BOJIOKOHHBIN J1a3ep Ha

OCHOBE CBETOBOJIOB, JernpoBaHHbIX Ho3+

Kakoe m3nydyenne Hakauky HEOOXOAMMO HCIOJIb30BaTh JJIsl BOJIOKOHHOTO Jla3epa Ha OCHOBE
CBETOBOJIOB, JierupoBaHHbIX Ho3+

Jlnst pe3ku Kakux JUCTOBBIX MAaTEpUAJIOB, TOHKUX MJIU TOJICTBIX, UCIIOJIb30BAHUE BOJIOKOHHBIX
Ja3epoB HauboIee 1enecoo0pas3Ho, B CpaBHEHUH ¢ jazepamu Ha CO2?

Kakyro MOIIHOCTh AOJKHBI 0OECIeYHBATh BOJOKOHHBIC JIa3ephl AJIsi CBAPKU METANTUYECKUX
MaTtepuanoB — MBT win kBT?

Kakoii pexxuM paboThl J1a3epa, HeNpPePbIBHBIN MM UMITYJIbCHBIN, HCIIOIB3YETCS IS JTa3epHOM
MapKUPOBKH U3/1ETHIL?

Onumure JOCTOMHCTBA BOJIOKOHHO-ONTHYECKUX CUCTEM JIa3€PHOM IPaBUPOBKH.

OnumuTe JOCTOMHCTBA BOJIOKOHHO-ONTUYECKUX CUCTEM JIa3€pHOM MUKPOOOPaOOTKH.
Onumure NOCTOMHCTBA BOJIOKOHHO-ONTHYECKMX CUCTEM JIa3€pPHONM MUKpPONANWKH U
MHUKPOCBapKH.

Kakue 0coOOEHHOCTH KOHCTPYKLUHU BOJIOKOHHBIX JIa3epoB 00€CreynuBalOT OOJBIIOE 3HAYCHUE
JUIMHBI KOTEPEHTHOCTH UX U3IIy4CHUS?

Kako#l BuUJ KOrepeHTHOCTH HTrpaeT Hauboliee BaXHYI pPOJb B JIa3ePHBIX
UHTEPPEPOMETPUUECKUX CHCTEMax?

ITo xakuM IpUYMHAM CBOMCTBO BPEMEHHON KOT€PEHTHOCTH JIA3EPHOIO U3JIyYEHUs OYEHDb BAKHO
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11t Tonorpadun’?
OnumuTre MPUHOWI ACHCTBUS BOJOKOHHBIX J1a3epOB, OCHOBAaHHBIX Ha BBIHYKJICHHOM
KOMOWHAIIMOHHOM PaCCEsTHUH.

9.1.3. IIlpuMepHbIii NepeYyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. Jlalite onpeneneHue NOHATUIO KKPUTUYECKUM yTroJ»

CdhopmynupyiiTe ycIoBHUs CyIIECTBOBAHUS HANPABISIEMbIX MOJ B CBETOBOJIC B MPUOIMKEHUAX
reOMETPUUYECKON ONTUKU U B paMKaX 3JIEKTPOMarHUTHON TEOPUH

Yem otnnuarorcst TE- u TM-mone1?

YeM OTIHMYAIOTCS CBETOBOJBI CO CTYNEHYATHIM M C TPAJUEHTHBIM NPO(UISIMH MOKa3aTels
pesomiIeHus?

UYto 03HauaeT NOHATUE OTCEUYKU MOJbI? Bee 11 Moabl UMEIOT OTCEUKY?

Kakue mMozabl Ha3pIBalOTCA MEPUANMOHAIBHBIMUA? MOJbI KaKUX MOPSAAKOB (B COOTBETCTBUHU C
AJIEKTPOMAarHUTHOW TEOpUEN) LIUIMHAPUIECKOIO CBETOBOJIA SIBJISIOTCS MEPUINOHAIBHBIMU?
Yrto nmpeacTaBisoT cOO0 ruOpUIHBIE MOJIBI IIMIIMHAPHYECKOTO CBETOBOIA?

Kakue ¢puznueckue siBieHus: 00yCIOBICHBI JUCTIEPCUEH, TPUCYIEH BOJOKOHHBIM CBETOBOJaM?
B uem npeumyIiecTBo UCIOJIb30BAHNS IPAIUEHTHBIX BOJOKOHHBIX CBETOBOJOB?

Kakumu ¢usznmueckumu GaktopaMu OOyCIOBJIEHBI ONTHYECKHE MOTEPU B BOJOKOHHBIX
CBETOBOJAX?

. Kakne MaTCpuraibl UCIOJB3YIOTCA B KAYCCTBC OCHOBBI JJI JIA3CPHBIX BOJIOKOHHBIX CBCTOBOIIOB?
. Kakue xumuueckune >JI€MEHTHI HCHOJB3YKOTCA Jisd CO3JaHUA AKTHUBHBIX BOJIOKOHHBIX

CBETOBOJOB, MO3BOJISIIOIIUX CO3JaTh B HUX ONTHUYECKONW HAKAYKOW COCTOSHHE MHBEPCHHU
HAaCEJICHHOCTEN?

Mexay ypoBHSAMHU Kakoi 000JIOUKH MPUMECHBIX HOHOB HEOOXOUMO UHUIIUUPOBATH JJIS1 3TOTO
AIIEKTPOHHBIE NEPEX0/bI?

Kakyne MCTOYHHUKH ONTHYECKOrO M3JTYyYEHMS MCHOIB3YIOTCS JJIsI HAKAYKU BOJOKOHHBIX
nazepoB?

KakoBa 11enb Ucronbp30BaHus ABOWHONW 000JIOUYKH B JIa3€PHBIX BOJIOKOHHBIX CBETOBOAAX?
[Touemy niobas Hekpyriaas ¢opMa NONEPEYHOTO CEYEHUS BHYTpEeHHEH 000J0YKHU
NPENOYTUTENbHEH, YeM Kpyruias?

Kak MOKHO peann30BaTh 3epKajia B BOJIOKOHHBIX Jiazepax?

Ha xaxoii AnTMHe BOJIHBI TPOMCXOTUT OTPAKEHUE OT BOJIOKOHHBIX OPATTOBCKUX PEIIETOK?

Kak co3natorcst BOJOKOHHBIE OparroBckue pemeTkn? OT KaKuX MapamMeTpoB PEHIeTKH 3aBUCUT
KO3 PHULIMEHT OTpaskeHUs U3ITyUeHHS?

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

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

Onumure NpUHUUN ACHCTBUS BOJIOKOHHBIX J1a3€pOB, OCHOBAHHBIX Ha BBIHYXJICHHOM
KOMOWHAIIMOHHOM PacCEsTHUU.

9.1.4. TeMbI NPaKTHYECKUX 3AHATHH

PacnipocTpanenne cBETOBBIX BOJIH B BOJJOKOHHBIX CBETOBOJIAX

DneMeHTHl BOJIOKOHHOTO J1a3epa

DHepreTuyeckue U BpeMEHHbIE XapaKTePUCTUKU BOJIOKOHHBIX J1a3€pOB
W3mepuTtenbHble 1 HHTEPPEPOMETPUUECKIE CUCTEMbI Ha OCHOBE BOJIOKOHHBIX JIa3€POB

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HayaTh u3yueHne AMCUMILTMHBI HEOOXOAUMO CO 3HaKOMCTBa ¢ paboyeil mporpaMMon, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaia He0OXOANMMO PETYIISIPHO
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oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HUJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIYaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronmxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUsSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHoOu hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.

.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:
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— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYCHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIIOB.
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