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1. O61ue moJ10KeHus!
1.1. lean AUCHUIIHHBI
1. TToaroToBKa CTyACHTOB B 00JIaCTH JIEMEHTHOU 0a3bl CHCTEM ONTUYECKOU CBSI3H.
1.2. 3agaun TUCHUTLINHBI

1. U3yuenue ¢pu3UUYECKUX OCHOB, MPUHLUMIIOB pabOThl M MOCTPOCHUS ONTOSIEKTPOHHBIX U
KBaHTOBBIX JIEMEHTOB, YCTPONCTB U MPUOOPOB, UCIIOIB3YEMBIX B ONITUYECKUX CUCTEMaX.

2. V3yuenune xapakTEpUCTUK U IMApaMETPOB BAKHEUIITUX TPHUOOPOB M YCTPOIMCTB, UCIIOJIH3YEMBIX B
ONTUYECKUX CUCTEMAX CBS3H.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnnast (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM#u 00pa30BaTEIbHBIX OTHOIICHHIH.

Monayns mucturinHe: Moayibs HanpaBiaeHHOCTH (poduiist) (major).

HNunexc nuctumaunel: b1.B.02.05.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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[TK-1. Cniocoben
BBITIOJIHSTH
MaTeMaTU4ecKoe 1
KOMITHIOTEPHOE
MOJICIIUPOBAHUE
00BEKTOB U MPOLIECCOB
WH(POKOMMYHHUKAIIMOHH
BIX CETEN U CUCTEM TI0
TUTIOBBIM METOIMKAM
JUTSL peIIeHUs
po(hecCHOHATLHBIX
3a/1a4

IIK-1.1. 3naetr MeTOmBI
MaTeMaTU4eCKOro 1
KOMITBIOTEPHOTO
MOJCIIMPOBAHNE OOBEKTOB 1
MIPOIIECCOB
WH(POKOMMYHHUKAIIMOH HBIX
CETeH M CHUCTEM MO TUIIOBBIM
METOJIUKAM JISI PEIICHUS
npodeCCHOHATBHBIX 33124

3HaeT MeTO/Ibl MATEMaTUYECKOTO U
KOMITBIOTEPHOT'O MOJIETIUPOBAHUSA
OTITO3JICKTPOHHBIX M KBAHTOBBIX TPHOOPOB
U THPOKOMMYHUKAITMOHHBIX CETeH 1
CHUCTEM.

IIK-1.2. YMmeeT ucnoap30BaTh
MaTeMaTU4eCKoe U
KOMITHIOTEPHOE
MOJCIIMPOBAHNE OOBEKTOB U
MIPOIIECCOB
WH()OKOMMYHHKAITMOH HBIX
ceTell U CUCTEM IT0 TUIOBBIM
METOAMKAM JIJISl PEIICHUS
poeCCHOHAIIBHBIX 33724

YMeeT UCI0Ib30BaTh OCHOBHBIE 3aKOHEI
(U3UYECKOI ¥ KBAHTOBOW ONITHKHU JTSI
MaTeMaTHYECKOTO ¥ KOMIIBIOTEPHOTO
MOJICIIMPOBAHUS ONTOSJIEKTPOHHBIX U
KBAHTOBBIX TTPUOOPOB IS
MH()OKOMMYHHKAITMOHHBIX CETEH U CUCTEM.

IIK-1.3. Bnaneer HaBBIKaMU
MaTEeMaTHYECKOTO U
KOMITbIOTEPHOTO
MOJICTTUPOBAHUS OOBEKTOB U
MIPOLIECCOB
MH(POKOMMYHHUKAIIMOH HBIX
CeTeH M CUCTEM IO TUIIOBBIM
METOAMKAM JIJIs1 PELICHUS
npodeccHoHaNbHBIX 3a7a4

Bnaneetr HaBpIKaMH MaTeMaTHYE€CKOTO U
KOMIIBIOTCPHOT'O MOJACIIMPOBAHUS
ONTOSJICKTPOHHBIX U KBAHTOBBIX HpI/I60pOB )51
HaMpaBJIAOINUX OIITUYCCKUX CTPYKTYP.
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[1K-2. Cnocoben
BBIIIOJIHATD PacdCT U
IIPOEKTUPOBAHUE
AJIEMEHTOB U YCTPOUCTB
MH(POKOMMYHHUKAITIOHH
bIX CUCTEM B
COOTBETCTBHHU C
TEXHUYCCKHUM 3a1aHUEM,
B TOM 4YHCJIE C
HCIIOJIb30BAaHUEM
CPEACTB aBTOMAaTU3aLlAH
IMPOCKTUPOBAHUA

[1K-2.1. 3naet meToabl
pacyeTa ¥ IpOEKTUPOBAHHUS
AJIEMEHTOB U YCTPOUCTB
UH(POKOMMYHHUKAIIMOH HBIX
CHUCTEM B COOTBETCTBHH C
TEXHUYECKUM 3a/1aHUEM, B
TOM YHCJIE C UCIIOJIb30BAHUEM
CPEACTB aBTOMAaTU3aLAN
IIPOEKTUPOBAHUSA

3HaeT METO/Ibl pacueTa U MPOEKTUPOBAHUS
OITO3JICKTPOHHBIX M KBAHTOBBIX MIPHOOPOB U
METO/bI ONTUMHU3ALMY UX XapPAKTEPUCTHK.

[IK-2.2. YMeeT BBIIOIHSTE
pacyeT v MPOEKTUPOBAHNE
AJIEMEHTOB U YCTPOWCTB
WH()OKOMMYHHKAITMOH HBIX
CHCTEM B COOTBETCTBHM C
TEXHUYECKHUM 3aJaHHEM, B
TOM YHCJIE C UCITOJIb30BaHUEM
CPE/ICTB aBTOMATH3AIUN
MIPOCKTUPOBAHUS

YMeeT BBIMOJIHATH PacyeT U MPOEKTUPOBAHHE
OTTORJIEKTPOHHBIX U KBAHTOBBIX TPUOOPOB B
COOTBETCTBUU C TEXHUUECKHUM 3a/IaHUEM.

I1IK-2.3. Bnaneet MmTomaMu
pacyeTa v MPOEKTUPOBAHUS
AJIEMEHTOB U YCTPOUCTB
MH(POKOMMYHHUKAIIMOHHBIX
CHCTEM B COOTBETCTBHM C
TEXHHUYCSCKHUM 3aJIaHHEM, B
TOM YHCJIE C HCIIOIB30BaHUEM
CpEACTB aBTOMAaTU3alUU
MIPOEKTUPOBAHUS

Bnaneetr merogamu pacucTa nu
MMPOCKTUPOBAHUA ONTOIJICKTPOHHBIX U
KBaHTOBBIX HpI/I60pOB
I/IH(I)OKOMMYHI/IKEU_[I/IOHHLIX CHUCTEM.

ITK-5. Crocoben
pa3zpabaThIBaTh
ACKHU3HBIE U
TEXHUYECKHUE TTPOCKTHI,
TEXHHYECKHE 3aaHusI Ha
pa3pabOTKy COCTaBHBIX
JacTe CHCTEM
KBaHTOBBIX
KOMMYHUKaIUN

I1K-5.1. 3naeT MeTOaBI
pacueTa ¥ MpOeKTUPOBAHUS
9JIEMEHTOB U COCTABHBIX
JacTeH CHUCTEM KBAaHTOBBIX
KOMMYHUKaLUN

3HaeT NPUHLIMIIBI IOCTPOEHUS, 0COOEHHOCTH
Y XapaKTEPUCTUKU KBaHTOBBIX
KOMMYHHKaIUH.

IIK-5.2. Ymeer
paszpabaThIBaTh YCKU3HBIC U
TEXHUYECKHE MTPOEKTHI,
TEXHUUYECKUE 3aJJaHUs Ha
pa3pabOTKy COCTaBHBIX
YyacTel CUCTEM KBAaHTOBBIX
KOMMYHUKaIUN

Vmeer IMPUMCHATH HAa IMPAKTUKE N3BECTHBLIC
MECTOBI pacu€Ta COCTaBHBIX JacTeu CHCTEM
KBaHTOBBIX KOMMYHHKaHHﬁ.

I1K-5.3. Bnageet MmeTogamu
pacyeTa 1 MPOEKTUPOBAHUS
3JIEMEHTOB M COCTaBHBIX
YacTel CHCTEM KBaHTOBBIX
KOMMYHUKaLUN

Brnageer HaBbIKaMu YTE€HUS U N300paKeHUS
CXEM KBAHTOBBIX KOMMYHHUKALIUI HA OCHOBE
COBPEMEHHOM 3JIeMEHTHOH 0a3bl.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabiuue 4.1.

Tabmuna 4.1 — Tpy10eMKOCTh JUCIUILIAHBI 10 BUIaM y4eOHOU JesTeIbHOCTH
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= Becero |CemecTpbl
Bunpl yueOHOI AeITeTbHOCTH
4acoB 5 cemectp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 58 58
JIeKunoHHbIE 3aHATHS 28 28
[IpakTHueckue 3aHATUA 18 18
JlaGopaTopHbIe 3aHATHS 12 12
CamocrosiTeibHas padoTa 00y4aOmuXcs, B T.4. KOHTAKTHasI 86 86
BHeayIMTOpHasi padoTa o0y4yaloluxcs ¢ npenojgaBarteyieM, BCero
[ToaroroBka k 3auery 31 31
IToaroroBka K TECTUPOBAHUIO 25 25
[ToaroroBka k 1abopaTopHOi paboTe, HANMCAHUE OTYETA 30 30
Oo0masi Tpyn0eMKoOCTh (B 4acax) 144 144
O0mas TpyaoeMKocTh (B 3.€.) 4 4

5. CTpykTypa ¥ coep:KaHue TUCHHUILIMHBI

5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOM NesSTeIbHOCTH IMPUBEICHA B

tabnuue 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEI M BUJIBI YICOHOM e TEILHOCTH
Jlex. [pak. | JIa6. Cam. Beero dopmupyembie
Ha3zBanus pa3nenos (TeMm) AUCHUILUIMHBL | 3aH., pab., | yacos (0e3
3aH., 1| pal. KOMITETEHITHH
q Y | DK3aMeHa)
S cemecTp

1 Benenue 1 - - 2 3 [IK-1, I1K-2, I1K-5
2 dusnueckre OCHOBEI H OCOOESHHOCTH 4 4 4 20 32 IIK-1, IIK-2, TIK-5
KBAaHTOBBIX IPUOOPOB

3 OnTryueckue pe30HATOPHI U CETMEKITHS 4 4 4 20 32 [IK-1, I1K-2, TIK-5
MOJ1

4 Tunsl ¥ peKUMBI paOOTHI JIA3€POB 4 4 4 20 32 [IK-1, I1K-2, I1K-5
5 Marepuassl OJIYIIPOBOIHUKOBOU 4 2 - 4 10 I1K-1, IIK-2, TIK-5
MHUKPO- ¥ ONTOIEKTPOHUKH.

I'eTreponepexoabl

6 IIonynpoBOAHMKOBBIE HICTOYHUKHU 4 2 - 4 10 [IK-1, IIK-2, ITK-5
W3ITyYCHUS

7 Metoapl MOAYJISILIUUA U YIIPABICHUS 2 - - 4 6 IIK-1, IIK-2, TIK-5
ONTUYECKUM U3TyUYECHUEM

8 doroanoabpl ¥ PoTompUEMHBIC 2 2 - 4 8 IIK-1, IIK-2, TIK-5
YCTpOHCTBA

9 DneMeHTHI MHTETPAIbHON OTNITHKHU. 2 - - 4 6 [IK-1, ITK-2, TIK-5
OCHOBBI HETMHEHHON ONTHKH.

®uznyeckue OCHOBBI rojorpauu

10 OcHOBBI TPpUMEHEHUS 1 - - 4 5 IIK-1, IIK-2, TIK-5
OTTORJIEKTPOHHBIX U KBAHTOBBIX

npruOOpoB B UHPOKOMMYHHUKAIIMOHHBIX

TEXHOJOTHSX U CUCTEMAaX CBS3H

Uroro 3a cemectp| 28 18 12 86 144
Hroro| 28 18 12 86 144

5.2. Conep:xanue pa3enoB (TeM) TUCHHIINHBI
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Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TabywmIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.Y. 1O JICKITHSIM)

Hasanus paznenos (Tem)
JOUCIUILINHBI

ConepxaHue pa3aesioB (TeM)
JUCIHUTUIUHBI (B T.4. 110 JICKIUSM)

TpynoemkocTs
(JIeKITMOHHBIE
3aHTHS), U

dopmMmupyembie
KOMIIETCHIINH

5 cemecTp

1 Beeneunue

OTtansl pa3BUTHs KBAHTOBOU
3JIeKTPOHUKHU. OCHOBHBIE TPUOOPHI U
YCTpPOICTBA CUCTEM ONTUYECKOU CBA3U
U uHopMaTHKH. 3a1a4n Kypca.

I1K-1, TIK-2,
[IK-5

Hroro

2 Ou3nyecKue OCHOBEI U
0COOEHHOCTH KBAaHTOBBIX
puoOpoOB

Buibl KBaHTOBBIX [1EPEXO/I0B.
Koaddummentsr Ditnmreiina.
WuayunpoBaHHbIE U CIOHTAHHBIE
nepexoasl. HBepCcHs HaCEJIEHHOCTEM!.
[[lupuna crieKTpaaIbHOM JTUHUM.
MexaHu3Mbl YITUPEHUS CIIEKTPAIbHBIX
nuHud. B3aumopaeicTBue Oerymmx
AIIEKTPOMArHUTHBIX BOJIH C AKTUBHOM
cpenoit. 3akoH byrepa. YcnoBus
YCWJICHHUS U TeHepaluu KojeOaHuil B
KBaHTOBBIX CUCTEMaX.

I1K-1, TIK-2,
[1K-5

Hroro

3 OnTuueckue pe3oHaTopbl U
CEJIeKILIUS MOJT

OnTuyeckue pe3oHaTopsl. Pezonarop
®abpu-Ilepo. Mobl Ipoa0IBHBIE U
nonepeynble. CeKkTpajibHbIe
XapaKTepUCTUKU. MHOTOCIIONHBIE
JIURJIEKTPUYECKHE ITOKPBITUS U
UHTEPPEPEHIIMOHHBIE (PHITBTPHI.
[lepecTpanBaemble pe30HATOPHI.
Cenexuus IpoAOIbHBIX U MTONEPEUHBIX
MOJI.

TK-1, TK-2,
K-5

Hroro

4 Tunsl 1 peKUMBI PaOOTHI
Ja3epoB

Teopernueckue OCHOBBL. Tpex- u
YETBIPEXYPOBHEBBIE J1a3€PHI.
CranuoHapHbIe PEKUMBI JIa3€POB.
OnrtumanbHas 0OpaTHast CBA3b.
HMiynbcHbIE pexxuMbl. Moayanys
JTOOPOTHOCTH U CUHXPOHHU3ALIUS MO/,
Twumnel na3zepoB (ra3oBble,
TBEPJIOTENbHBIE, )KUIKOCTHBIC) U
METOJBbI UX HAKAYKH.

IIK-1, TIK-2,
[IK-5

Hroro

5 Marepuaisl
MOJTyTPOBOIHUKOBOI MHUKPO-
U ONITORJIEKTPOHUKH.
I'eTeponepexoib

OnHo-, IByX-, TpEX- U
YEeTHIPEXKOMIIOHEHTHBIE
MOJyIPOBOIHUKHU. J[MarpamMma cBS3U
MOCTOSSHHOM KPUCTAJITMYECKOMN
pEIIeTKH U MIMPUHBI 3aMpPEIeHHOMN
30HBI TPEX- U YETHIPEXKOMITOHEHTHBIX
MOJTyIPOBOJIHUKOB. ['eTeponepexoibl.

I1K-1, TIK-2,
[1K-5

Hroro
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6 ITonynpoBOAHUKOBEIE
WUCTOYHUKHU U3ITYUCHUS

[TosynpoBOIHUKOBBIE JIa3€phl U
cBerousnyydatomue auoasl (CUJ) Ha
JIBOMHBIX reTepornepexoax: NpUHIIMII
paboThI, yCTPOHCTBA, XapaKTEPUCTUKH,
napameTpsl. Jlazepsl ¢
pacrpeiesiecHHOM 00paTHOM CBS3BIO U
pacmpeneIeHHBIMA OP3rTOBCKHMH
3epkanami. Jlazepsl Ha
KBaHTOBOPa3MEPHBIX dPPeKTax u
cBepxpenrerkax. Onruyeckue
YCWJINTENH: NOJIyIIPOBOIHUKOBBIE U
BOJIOKOHHBIE. [IlyMOBEIE
XapaKTEPUCTHUKH JIa3€POB.

TK-1, TK-2,
MK-5

Hroro

7 Metoasl MOLYJIALIUU U
YIPaBIEHUS ONITUYECKUM
U3IIy4YEHUEM

HemnocpencTBeHHast MO SIS
HOJIYIPOBOIHUKOBOTO JIa3epa 1O e
nuTaHus. BHenHne Moy s-TophI:
AIIEKTPOONITUYECKUE U
aKyCTOOIITHYECKHE - TapaMeTPhl U
xapakTrepucTuku. OcyiecTBICHHE
Pa3HBIX BHJOB MOAYJISIHH.
Hednextopsi.

I1K-1, TIK-2,
[IK-5

Hroro

8 dotomnonnl
(dboTOonprUEeMHBIE YCTPOICTBA

Xapakrepuctuku ¢otoauonos (DJI).
OcnoBuble TuBI DJ1: pin- u
naBuHHBIE. ['eTepocTpykTypHbie D/I.
DoTONpPUEMHBIE YCTPONCTBA.
[ITymoBBIE XapaKTEepPUCTUKH
(OTOTIPHUEMHBIX YCTPOUCTB.

I1K-1, TIK-2,
[1K-5

Hroro

9 DnemMeHTh UHTETPAIbHON
ontuku. OCHOBBI
HEJIMHEHHON OIITHKH.
DduszndyecKrue OCHOBEI
rosiorpagun

JusnekTpuueckre onTHYECKue
BOJIHOBO/1bI. BOoNTHOBOIHO-ONITHYECKKE
AIIEMEHTHI U CXeMbl. MaTtepualsl
MHTErpajIbHOM onTUKU. Henuneinas
noJsisipu3anus. [ enepanus rapMoHUK.
CamodokycupoBka. MHOTO()OTOHHBIC
s dekthl. ONTUYECKUE COTUTOHBI.
3anuch U CYUTHIBAHUE TOJIOTPAMM.
OcHoBHblI€ cOOTHOLIEHUSI. ONOPHBII U
IIpeAMETHBIN ITy4KHU. [lepcnexkTuBsl
UCTIOJIB30BaHUs rojorpaduu.

TK-1, TK-2,
K-5

Hroro

10 OcHOBBI IpUMEHEHUS
ONTORJIEKTPOHHBIX U
KBAaHTOBBIX IPUOOPOB B
MH(POKOMMYHUKAITUOHHBIX
TEXHOJIOTHSAX U CUCTEMAX
CBA3U

MecTo ONTORIEKTPOHHBIX U
KBAaHTOBBIX IPUOOPOB B
MH(POKOMMYHUKAITUOHHBIX
TEXHOJIOTHSX U CUCTEMAX CBS3H.
Tpebyemble XapaKTepUCTUKU
MIOJIyIPOBOIHUKOBBIX M3JTydaTesen u
(OTONPHUEMHUKOB /1JIs1 IPUMEHEHUS B
COBPEMEHHBIX CUCTEMAX CBS3H.

I1K-1, TIK-2,
[IK-5

Hroro
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Hroro 3a cemectp 28

Hroro 28

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HaunMmeHnoBaHue MpakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NPaKTUYECKUX 3aHATUN (CEMHHAPOB)

HazBanus pasnenos (tem) HanmeHnoBanue nmpakTuaeckux Tpynoemkocts, | Popmupyembie
JUCLUILIAHEI 3aHATUH (CEMHHApOB) q KOMIIETCHIINH
S cemecTp
2 ®u3UUecKue OCHOBBI U DHeprusi KBaHTa 2 IIK-1, IIK-2,
0COOEHHOCTH KBAaHTOBBIX MOHOXPOMAaTUYECKUX UCTOYHUKOB IIK-5
npubopoB U3JTy4EHUs ONITUYECKOTO
JMana3oHa.
[[lupunHa crieKTpaabHON JTUHUH. 2 ITK-1, ITK-2,
MexaHu3Mbl yUIUPEHUS [1K-5
CIEKTPaIbHbIX JIMHUH.
Uroro 4
3 OnTuueckue pe3oHaTopsl U |Pacuer XxapakTepUCTHK ONTHYECKUX 4 I1K-1, IIK-2,
CEJIEKLIUS MOJ pE30HaTOPOB. [IK-5
Hroro 4
4 Tunsl ¥ pexxuMsbl paboTel  |PacueT ycrnoBuii ycuneHus u 4 I1K-1, IIK-2,
J1a3€poB reHepanuu KojiebaHuil B KBAHTOBBIX [IK-5
CUCTEMaX.
HWroro 4
5 Marepuasisl PacueT xapakTepucTuk OJHO-, 2 IK-1, ITK-2,
MOJTYTIPOBOTHUKOBOM JIBYX-, TPEX- U [1K-5
MHUKpPO- U ONITORJIEKTPOHUKH. |4ETBIPEXKOMIIOHEHTHBIX
I'ereponiepexonbl IIOJIyTIPOBOTHUKOB.
Uroro 2
6 [1oynpoBOIHUKOBBIE XapaKTepUCTUKHU 2 IK-1, T1K-2,
VUCTOYHUKU U3IIYyYEHHUS JIEKTPOONTUYECKUX U IIK-5
aKyCTOONTHYECKUX MOJYJITOPOB.
Hroro 2
8 doronnoas! U Pacuet mapameTpoB pin- u 2 I1K-1, IIK-2,
¢doTonpueMHble yCTPONUCTBA |JaBUHHBIX (POTOINOJIOB. IIK-5
HUroro 2
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHUSA

HaunmeHnoBanue nabopaTopHbIX paboT rpuBeieHo B Tabnure 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX padboT

Ha3Banus pasnenoB dopmupyemsbie
HaumenoBanue naboparopusix padot | TpynoemMKkocTs, 4
(TeM) TUCIUTUTAHBI KOMIIETEHIIUU
S cemecTp
2 @usnueckue ocHOBHI | MccnenoBanne NpoCcTpaHCTBEHHOM 4 IIK-1, TIK-2, TIK-5
1 0COOEHHOCTH KOT€PEHTHOCTH M3JTYUCHHSI Ta30BbIX U
KBAHTOBBIX TPHOOPOB | TBEPIOTEIBHBIX JIA3EPOB
Htoro 4
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3 OnTuueckue HccnenoBanue OCHOBHBIX MapaMeTPOB 4 ITK-1, TIK-2, TIK-5
PE30HATOPHI U CEJIEKIINS | Ta30BBIX U TBEPAOTEIBHBIX Ja3€POB
Mo Uroro 4
4 Tunsl U peKUMBI HccnenoBanue pexuma MOIYJISLUU 4 IIK-1, ITK-2, TTIK-5
paboThI 1a3epoB JTOOPOTHOCTH TBEPAOTEIBLHOTO Jiazepa
Ha kpuctamuie YAG:Nd3+.
Hroro 4
Hroro 3a cemecTp 12
Htoro 12

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOTpeHO y4eOHBIM IIaHOM

5.6. CamocTosTeqbHas1 paboTa

Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadymue 5.6.
Tabmuma 5.6. — Buasl caMmocTosTeIbHON pabOoThl, TPYJA0EMKOCTh U (hOPMHUPYEMBIE KOMIETEHITUN
Bunnl
HazBanus paznenos (Tem) CAMOCTOSTENLHOM TpynoemkocTs, | PopMupyembie Dopmbl
JIACITUATITUHBI q KOMITETCHIIH KOHTPOJIA
paboTsl
5 cemecTp
1 BBenenue IloaroroBka k 1 TIK-1, TIK-2, 3auér
3a4ery I1K-5
ITonroroBka K 1 TIK-1, TIK-2, TectupoBanue
TECTUPOBAHUIO I1K-5
Hroro 2
2 ®u3uYecKue OCHOBBI U Iloarororka k 6 IIK-1, IIK-2, 3auér
0COOEHHOCTH KBaHTOBBIX 3a4eTy ITK-5
npuOOpoB IloaroroBka k 4 [IK-1, I[IK-2, | TectupoBaHue
TECTUPOBAHUIO I1K-5
IToaroroBka k 10 [IK-1, IIK-2, | JJaboparopHas
nabopaTopHOI I1K-5 paborta
paboTe, HanucaHue
oTyeTa
Hroro 20
3 Onruueckue pe3oHatopsl u |[logroroBka k 6 [TK-1, TIK-2, 3auét
CEJIEKIIUS MOJ 3a4eTy ITK-5
IToaroroBka x 4 [IK-1, I1IK-2, | TectupoBaHue
TECTUPOBAHUIO ITK-5
ITogroroska k 10 [IK-1, I1K-2, | JJaboparopHas
nabopaTopHOi ITK-5 pabota
pabote, HarMcaHue
oTuera
Uroro 20
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4 Tunsl u pexxumsl padotel  |I[loaroroBka x 6 [K-1, TIK-2, 3auér
J1a3epoB 3a4eTy [1K-5
IToaroroBka x 4 [IK-1, I1IK-2, | TectupoBaHue
TECTUPOBAHUIO ITK-5
[Toaroroska k 10 [IK-1, I1K-2, | JJaboparopHas
nabopaTopHOi ITK-5 pabota
paboTte, HanucaHHe
oT4eTa
Htoro 20
5 Marepuasisl IToaroroBka x 2 TIK-1, TIK-2, 3auér
MOJTYNPOBOTHUKOBOM MUKPO- |3a4ETY ITK-5
A ONITO3JICKTPOHHUKH. IIoarororka k 2 [IK-1, I[IK-2, | TectupoBanue
['erepornepexosbl TECTUPOBAHUIO ITK-5
Hroro 4
6 IlonynpoBOJHUKOBBIE ITonroroBka K 2 TIK-1, TIK-2, 3auéT
WCTOYHUKY U3JTYyYEHUS 3a4eTy ITK-5
IloaroroBka k 2 TIK-1, TIK-2, TectupoBanue
TECTUPOBAHUIO [1K-5
Hroro 4
7 MeToabl MOTYISIIAA 1 ITonroroBka K 2 TIK-1, TIK-2, 3auéT
YIIPaBICHUSI ONITUYECKUM 3a4eTy ITK-5
HA3JIyd9CHUEM IIoarororka k 2 [IK-1, I[IK-2, | TectupoBaHue
TECTUPOBAHUIO [1K-5
Hroro 4
8 dotomnonnl ITonroroBka K 2 TIK-1, TIK-2, 3auéT
(doTOoNprUEeMHBIE YCTPONCTBA |3a4eTy ITK-5
IloaroroBka k 2 TIK-1, TIK-2, TectupoBanue
TECTUPOBAHUIO [1K-5
Hroro 4
9 DnemenTtsl uHTErpaNibHOM  |[loaroroBka K 2 TIK-1, TIK-2, 3auér
onTUKu. OCHOBBI 3a4eTy ITK-5
HEJIMHCHHON ONITHKH. IIoarororka k 2 [IK-1, I[IK-2, | TectupoBaHue
duszndeckre OCHOBEI TECTUPOBAHUIO [IK-5
rosiorpaduu Utoro 4
10 OcHOBBI TpUMEHEHUS IToaroroBka x 2 TIK-1, TIK-2, 3auér
ONTORJIEKTPOHHBIX 1 3a4eTy ITK-5
KBaHTOBLIX NIPHGOPOB B IToaroroBka x 2 [IK-1, I[IK-2, | TectupoBanue
WH()OKOMMYHHUKAITMOHHBIX TECTHPOBAHHIO TK-5
TEXHOJIOTHSAX ¥ CHCTEMaX
CBS3H Hroro 4
Hroro 3a cemectp 86
Hroro 86

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
3aHATHI
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Bunbl yueOHOI nesTenbHOCTH
dopmupyemble
Jlek. [Tpaxk. JIab. Cam. DopMBI KOHTPOJIA
KOMIIETEHIIUU
3aH. 3aH. pao. pao.
ITK-1 + + + + 3auér, JlaboparopHas padora,
TectupoBanue
ITK-2 + + + + 3auér, Jlaboparopnast pabora,
TecTtupoBanue
I1K-5 + + + + 3auér, JlaboparopHas padora,
TectupoBanue

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAEMOCTH 00y4aloIMXCs
6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

BbannbHble onleHkH U1t POpPM KOHTPOJIS IPEICTABICHBI B Ta0uie 6.1.
Tabnuua 6.1 — bamibHbIEe OLIEHKH

o . MaxkcuManbHBIH Oalt
MakcumanbHbIN MakcumanbHbIN
3a MepUuo MEX1y Bcero 3a
DopMBbI KOHTPOJISI 6amn Ha 1-y10 KT ¢ OaJut 3a repuo.
2KT u Ha KoHEL CEeMEeCTp
Hauaja ceMmecTpa mexnay 1KT u 2KT
ceMmecTpa
S cemecTp
3auér 15 15 15 45
Jlaboparopnas pabota 0 5 10 15
TectupoBaHue 10 15 15 40
Hroro makcumym 3a 25 35 40 100
epuo.I
Hapacratomum utorom 25 60 100 100

6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

[lepecuer 6aIOB B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tadnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb

basel Ha 1aTy TEKyLero KOHTPOJIs Onenka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK 4
Ot 60% 1o 69% ot MakcuMabHOM CyMMBI O6aIoB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

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

[TepecyeT cyMMBI 0alIOB B TPAJUIIMOHHYIO U MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHIEe

6.3.
Tabmuia 6.3 — Ilepecuer cyMMbl OAJUIOB 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 (mocpencTBenHo)
2 (Hey10BJIETBOPUTEIILHO) (HE 3aUTEHO) Hwxe 60 6annos F (neynosierBopureabHO)
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7. YueOHO-MeTOANYecKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas1 IMTEpaTypa

1. KBaHTOBas u onTuyeckas 3JIEKTPOHUKA: YueOHOe mocolOue Uist CTYICHTOB, 00YYaIOUINXCs 110
HarnpaByieHHI0 noAroToBkU 11.03.02 «MH(POKOMMYHHKAIIMOHHBIE TEXHOJOTUU U CUCTEMBI CBSI3W»,
npoduns «OnTuueckue cuctemsl U cetu csaszu» / A. C. Ilepun, JI. U. llanruna - 2018. 302 c.
[DnexTpoHHBIH pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/10350.

2. Nuxtun, Anexcanap HuxonaeBuu. KBantoBas u ontudeckas snextpoHuka [Tekct]: yueOHUK
st By3oB / A. H. [Tuxtun. - M. : A6puc, 2012. - 656 c. (mHanuuue B 6ubanorexke TYCVYP - 42 5k3.).

7.2. JlonosiHUTEIbHAS JJUTEpaTypa

1. OcHoBBI (pu3nyecKOl U KBAaHTOBOM ONTUKH: YueOHoe nocobue / B. M. llanmapos - 2012. 197 c.
[DnexTponHsbIit pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/750.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKUE MOCOOUs

1. UccnenoBanne mpoOCTPAHCTBEHHOW KOTEPEHTHOCTH HM3JIYUYEHHsS Ta30BBIX M TBEPIOTEIBHBIX
na3epoB: MeToaudeckue ykazanus K JadbopatopasiM padotam / A. [I. besnaneiii, A. E. Mannens - 2023.
19 c. [DnexTpoHHbIi pecypc]|: — Pexxum goctyna: https://edu.tusur.ru/publications/10656.

2. UccnenoBaHne OCHOBHBIX IMapaMETPOB Ta30BBIX M TBEPAOTEIBHBIX JIa3epoB: MeToaudyeckue
yKa3aHus K jabopaTopabiM padbotam / A. JI. besmaneiii, A. E. Maugens - 2023. 18 c¢. [DneKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/10658.

3. UccnenoBanue pexuMa MOIYJSIIIUU JOOPOTHOCTH TBEPAOTEIBHOTO Jla3epa Ha KPHUCTAJUIe
YAG:Nd3+: Meroanueckue ykazanus k jaboparopaoit padore / A. JI. besnainsrnii, A. E. Mangens - 2023.
12 c. [DnexTpoHHbIi pecypc]|: — Pexxum goctyna: https://edu.tusur.ru/publications/10655.

4. KBaHTOBas M ONTHYECKAs DJICKTPOHHUKA: YUeOHOE METOINYECKOE MOCOOUE MO MPAKTUYECKUM
3aHATUSAM U CaMOCTOSATENBbHON paboTe sl CTYNEHTOB, 00YyJaroNIMXCs 10 HAIPaBJICHHUIO TOJITOTOBKH
11.03.02 «1H}OKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U cucTteMbl cBsizn» / A. C. Ilepun, JI. U. lllanruna -
2018. 227 c. [DnexTpoHHBI pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/10351.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsI JIUIL
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe Tpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUIIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHMIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

I[JISI MMpOBCACHUA 3aHATUH JICKOUOHHOT'O TUIIA, I'PYHIIOBBIX U MHAUBUAYAJIbHBIX KOHCYHBTaHHfI,
TCKYLICTIO KOHTPOJIA U HpOMeH(YTOHHOﬁ aTTCCTAllN UCIIOJIb3YCTCA yqe6Ha;1 AyJAUTOpUA C JOCTATOYHBIM
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KOJIMYECTBOM ITOCAJOYHBIX MECT I Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAApPTHOU y4eOHOU
MeOenbto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILTHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1isl NPAKTHYECKUX 3aHATHI

VYyeOnast nabopatopust "DneKTpoHHBIX, KBaHTOBBIX 1 CBY mpubopos": yueOHas ayautopus s
MPOBEJCHUA 3aHATUN JEKIIMOHHOTO TUMA, Y4eOHas ay JUTOPHS JUIsl IPOBEICHUS 3aHATHH MPaKTUIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN JaOOpAaTOPHOIO THUIIA, yueOHas ayJuTopus s
MPOBECHUS 3aHATUIH CEMMHAPCKOTO TUIA, MOMEIIEHHUE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIHUH,
IIOMEIIEHNE JUIsl IPOBEACHUS TEKYILEr0o KOHTPOJ U MpoMexXyTouHol attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 329a ayn.

Omnwucanue UMeEroIerocss 000py0BaHUS:

- Ocmunorpad Tektronix TDS 2012B;

- 'eneparop curnanos AKNII-3417/2 - 2 mrt.;

- I'eneparop umnynscos ['5-54;

- Uctounuk muranusgs GWINSTEK GPS-73030D - 2 mir.;

- Ocuumnorpad KEYSIGHT SDOX1204A;

- I'eneparop curnanos ['4-126;

- Uctounuk nuranus YUII-1;

- 'eneparop curnanos Anritsu MG3670G;

- Hacroromep YU2-32 - 2 mwrt;

- Jlazep JIT'H-207A - 3 wrt.;

- Ontnueckas ckambst OCK-3 - 3 mit.;

- Bonst™metp nudposoit GDM-8145 - 2 mwir.;

- Kommiext na6oparopusix padot no "®dypee-Onrtuke" - 3 mrT.;

- [Ipoexrop;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYueOHnast nabopatopus "DneKkTpoHHBIX, KBaHTOBBIX 1 CBY npubopos": yueOHas aynuropus s
MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHash ayAUTOPHSI 1JIsl TPOBEICHUS 3aHATUN TPAKTUUYECKOTO
TUMa, yuyeOHasi ayIUTOpUS I NMPOBEACHUS 3aHATHI 1abOpaTOPHOTO TUIA, yueOHasl ayAUTOPHUS AJIs
MIPOBEACHUS 3aHATUN CEMHUHAPCKOTO TUIIA, TOMEIIEHUE I KypCOBOI'O MPOEKTHUPOBAHUSI (BBITIOJHEHHUS
KYpCOBBIX paboT), MOMEIIEHHUE AJIsi TPOBEACHUS TPYNIOBBIX U WHAMBUAYATbHBIX KOHCYJIbTAIUMH,
MOMEIIECHUE ISl TPOBEJACHUS TEKYIIEro KOHTPOJIS U MpoMexyTouHou arrectanuu; 634034, Tomckas
obnacTts, T. Tomck, Bepmununa ynuma, 1. 47, 329a ayg.

Onucanue UMeroIerocs 000pya0BaHuUs:

- Octmmorpad Tektronix TDS 2012B;

- 'enepatop curnanoB AKUII-3417/2 - 2 mr.;

- 'eneparop nummnysibcoB ['5-54;

- Uctounuk muraguss GWINSTEK GPS-73030D - 2 mr.;

- Ocuumnorpad KEYSIGHT SDOX1204A;

- 'eneparop curnanos ['4-126;

- Uctounuk mraaus YUII-1;

- I'enepatop curnanos Anritsu MG3670G;

- Hacroromep Y2-32 - 2 mit.;

- Jlazep JIT'H-207A - 3 wir.;

- Ontrueckas ckambst OCK-3 - 3 miT.;

- Bonmer™meTp nudposoit GDM-8145 - 2 mir.;

- Kommiekt mabopatopusix pabot o "®dypee-Ontuke" - 3 mrt.;

- [Tpoexrop;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.
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8.4. MaTepua/IbHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisl CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 aya.;

- 634045, Tomckas ob6nacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

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

- 634034, Tomckas obnacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 m1st Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepHaﬂLHO-TeXHI/I‘leCKOE obecneyeHue AUCHUIIVIMHBI JI JUI ¢ OTPAHUYCHHBIMUA
BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

OcBoeHNe AMCHUILIMHBI JINIIAMHA ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBBSI M HMHBAJIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BaHUEM CPEJICTB OOYUEHHS OOILEro U CIEeHaIbHOTO Ha3HAYCHHUS.

[Ipu 3aHATHSIX ¢ 00YYAIOIIMMHUCS C HAPYWIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npueMa/mepenaun yaeOHoi HHGOpMauu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOpPOH 3aHUMAIOTCA 00ydJarommecs ¢ HapyluIeHHeM ciiyxa, 000pyJA0BaHa KOMITBIOTEPHON TEXHUKOH,
ayITMOTEXHUKOH, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOXKXHOCTH MPOCMOTPA YJaJeHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM clIaiij]a Ha dKpaHE) MPH MOMOIIN BUICOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHUSIMH ONMOPHO-IBUIaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMAIUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenadn yueOHoil nHGopMaIu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMBI 00yYeHUS IS
JIOACH ¢ MHBATUIHOCTBIO.

9. OnieHOYHbIE MaTepHuaJibl U METOAUIECCKUEC PECKOMCHAALIMMA 110 OPraHU3aAlIMU U3YICHUSA
AUCHHUIIIMHBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOYHOI aTTecTaluu

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

HazBanus pasnenos (Tem dopmupyemele
pasit (Tem) PMHPY ®opmbl kKoHTPOJIs | OnieHounble MaTepuansl (OM)
MYCLIAIIIUHEI KOMIIETEHIINU
1 Beenenue [IK-1, IIK-2, 3auét [Iepeuens BOIIpOCOB 1Jist
T1K-5 3ayera

TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
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I/IH(bOKOMMYHI/IKaIH/IOHHI)IX
TEXHOJIOTUAX U CUCTEMAX CBA3U

2 duznyeckre OCHOBBI U [IK-1, I1K-2, 3auét [Tepeuens BOIIPOCOB 1Jist
0COOEHHOCTH KBaHTOBBIX [IK-5 3a4eTa
npubopos JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
3 OnTuueckue pe3oHaTopsl U [K-1, TIK-2, 3auér [Iepeuens BonpocoB i
CEJIEKIIHS MOJ [IK-5 3a4era
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabota
TectupoBanue [IpumepHsIil nEpEYEHD
TECTOBBIX 3aJaHUN
4 Tumnbl ¥ pexXUMBI pabOThI [IK-1, IIK-2, 3auér [Iepeuens BonpocoB it
J1a3epoB [IK-5 3a4era
Jlaboparopnas Tewmbl 1abopaTopHBIX pabOT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
5 Marepuaisl [IK-1, T11K-2, 3auér Ilepeuenb BOITPOCOB IJ1st
MOJIYyNpPOBOAHUKOBOM MUKpo- U |I1K-5 3a4yeTa
ONTOJJICKTPOHUKH. TectupoBanue IIpuMepHBIil IepeyeHb
['erepornepexosl TECTOBBIX 3aJaHUN
6 [1osynpoBOIHUKOBbIE [K-1, TIK-2, 3auér [Iepeuyens BonpocoB i
HUCTOYHUKY U3IIYYEHHUS [IK-5 3a4era
TectupoBanue [IpumMepHbIi TEpedeHb
TECTOBBIX 3aJaHUI
7 Meroasl MOAYJISALIUU U IIK-1, TIK-2, 3auér IIepeyens BOonpocoB 11t
YIIPABJICHUS ONTHYECKUM [IK-5 3ayera
H3IIy9CHHCM TectupoBanue [IpumepHsIil nEpeyeHb
TECTOBBIX 3aJaHUI
8 ®oroauoas! u Goronpuemusie |[1K-1, TTK-2, 3auér [Iepeuens BOIIPOCOB It
YCTpOKCTBa [IK-5 3a4era
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
9 DneMeHTbl HHTETPATTbHOM [IK-1, T11K-2, 3auér Ilepeuenb BOITPOCOB AJIst
ontuku. OcHoBbl HenuHeWHOW | TTK-5 3a4era
onTHKH. PU3NYECKIE OCHOBbI TectupoBanue IIpuMepHBIil IepeyeHb
rojiorpaun TECTOBBIX 3aJaHUN
10 OcHOBBI IPUMEHEHUS [K-1, TIK-2, 3auér [Iepeuyens BonpocoB i
ONTO3JIEKTPOHHBIX U KBAHTOBBIX |I1K-5 3a4era
HpHOOpOB B TecTtupoBanue [IpumepHBIil nepeueHb

TECTOBBIX 3aIaHUN

[xana oneHku cHOPMUPOBAHHOCTHU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JUCLUILINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. Kakue BHABI KBAaHTOBBIX MEPEXOJO0B alOT BO3MOXKHOCTh T'€HEPHUPOBAHUS KOTEPEHTHOTO
U3Ty4eHUs TPU B3aUMOJCHCTBUH 3JIE€KTPOMArHUTHOTO MOJIsl ¢ KBAHTOBBIMU cHCTEMaMu?
a) CrioHTaHHBIE TIEPEXO/IBI.
0) UanymmpoBaHHBIE TEPEXOIBI.
B) be3bIznyuaTenbHble nepexobl.
r) BupryanbHbie nepexosl.

2. IlpononbHbie MOMBI B pe3oHaTtope Pabpu-Ilepo popmupyrorcs, eciau mpu pacnpoCTpaHECHUH
IUIOCKOM CBETOBOM BOJIHBI HA €T0 JJIMHE YKJIaJAbIBACTCS:
a) HedeTHOE 4MCIIO TTOJTYBOJIH.
0) UeTHOE YMCIIO TTOJTYBOJIH.
B) Llemoe uncio moayBoOJIH.
r) Bce oTBETHI BEpHEI.

3. B pexxume cBOOOIHOUN TE€HEpaAIMMU H3JIYyYEHHE TBEPAOTEIBHOTrO Ja3epa MPU HMITYJIbLCHOU
HaKaydKe MPEeJICTABIISIET COOOM:
a) HenpepriBHOE n3TydeHHE.
0) [lepuoanueckyro mocaea0BaTeIbHOCTh UMITYJIBLCOB OJMHAKOBOW aMIUIUTYAbI.
B) OMHOYHBIN UMITYJIBC C BBICOKOW SHEPTHUEH.
r) [locnenoBaTenbHOCTh HEPETYIIAPHBIX MO YACTOTE U AMIUIUTYE UMITYJIbCOB.

4. Kakoii xapakTep UMEeT Ja3epHOE U3TyYCHUE B PEKUME CUHXPOHU3ALMU MO ?
a) HenpepriBHOE n3TydeHHE.
0) Ilepuoauueckyro MocieaoBaTeIbHOCTh KOPOTKUX HMITYJIBCOB C BBICOKOW MTHOBEHHOM
MOIIHOCTBIO.
B) OMHOYHBIN UMITYJIBC C BBICOKOW SHEPTHUEH.
r) MoiiHOe HEKOTEepEeHTHOE U3ITyUeHue.

5. Uto u3 cebst mpeacTaBisieT akKTUBHAS CpPe/ia B Ta30BBIX Jiazepax?
a) OgHOaTOMHBIH Ta3.
0) ['a3, cMech ra30B WM CMECH Ta30B C TapaMH METAILIOB.
B) JIByXaTOMHBII1 Ta3.
r) Het BepHOTO OTBETA.

6. Kakoit nomxHa ObITh 3Heprus (GOTOHA IS €ro MOTJOMIEHHUS B MOJYHPOBOJIHHUKOBOM
Marepuaie?
a) bosbiie mMpUHBI 3aNpeneHHON 30HbI MTOTYTPOBOHHKA.
0) MeHbIIIe MUPUHBI 3aMPEIEHHON 30HbI MTOTYTPOBOTHHKA.
B) MeHbllle OJIOBUHBI IIUPUHBI 3aMPEIICHHOM 30HbI MOTYITPOBOAHHKA.
r) Het BepHOTO OTBETA.

7. Yto mpencTasisieT U3 ceOs MOITYIIPOBOHUKOBBIN rereporepexon?
a) KoHTakT 1ByX MOJyNpOBOAHUKOB C Pa3HOM IMIMPUHOM 3aNpenieHHBIX 30H.
6) OGaacTh MOJYNIPOBOJHUKA C U3MEHEHHUEM THUIIA TPOBOIUMOCTH.
B) KOHTaKT 1BYX MOJyIIPOBOJHUKOB C OJMHAKOBOM IITMPUHON 3aMpPEIEHHBIX 30H.
r) Het BepHOTO OTBETA.

8. BO3MOHO JIM IOCTUKEHUE COCTOSIHUSI C THBEPCHUEHN HACETIEHHOCTEN B p-n nepexomae?
a) Jla.
0) Her.
B) B03M0XHO TOBKO MPHU paBEHCTBE HYJIO a0COIIOTHON TEMIEPaTyphl CPEbI.
r) OHO cylIecTByeT B TAKOM IEPEXO/I€ BCETAA.

9. HyxeH mu onTHYecKuil pe30HaTop I paboThI CBETOAMO A7
a) Jla.
0) He o0s13aTeneH.
B) HyxeHn, B Buje BHemHero pe3oHaTopa Padpu-Ilepo.
r) Het BepHOTO OTBETA.

10. Kakoe ycTpoiCTBO Ha3bIBAIOT ONTHYECKUM yCHIIUTEIEM ?
a) OnTuyeckoe yCTpONCTBO /Uil YCUIICHUS JIEKTPUUECKUX CUTHAJIOB.
0) PannosnexTpoHHBIN TPUOOP IJIs1 yCHIICHHS ONITUYECKUX CUTHAJIOB.
B) ONTUYECKHI SJIEMEHT WJIM YCTPOMCTBO JIJIsl YCHIICHHSI CBETOBOTO TIOJIS.
r) Het BepHOTO OTBETA.
11. B guem cyTb anekTpoontudeckoro 3dexra?

a) OTO ycuJieHUe 3JEKTPUUECKUX CUTHAJIOB IIPHU BO3JICHCTBUU CBETA HA CPELY.

CornacoeaHa Ha noptane Ne 79189 17



12.

13.

14.

15.

16.

17.

18.

19.

20.

1.

0) OT0 U3MEHEHHE ONTHYECKOT0 MOTJIONICHHS B CPE/IE MTPU BO3IEHCTBUU HJIEKTPUUECKOTO MOJIS.
B) DTO U3MEHEHHE MOKAa3aTesl MPEJIOMIICHUS CPEIbl PU BO3ACHCTBUU ANEKTPUUECKOTO TTOJISL.

r) Het BepHOTO OTBETA.

[Tpu xakoM cMelIeHn: padoTaeT MOTYNPOBOTHUKOBBIN (POTOIMO HA OCHOBE p-n mepexoaa?

a) [Ipu npsiMom.

0) [Ipu oGpaTHOM.

B) [Ipu npsimom cMmenieHnu, OJIM3KOM K HAIPsHDKEHHIO TTPo0ost.

r) Het BepHOTO OTBETA.

[TapameTpbl KaKMX 3JIEMEHTOB MOTYT MEHATHCS ITPU BO3JACHCTBUM CBETA?

a) [IpoBoHUKOB.

0) [TomynpoBOTHHUKOB.

B) [1onynpoBOJHUKOBBIX U TUINEKTPUYECKUX.

r) Het BepHOTO OTBETA.

3aBUCAT JIU IIyMOBbIE XapaKTEPUCTUKH (POTOIMO/IAa OT TeMIEPATYpPhI?

a) Her.

0) Ha.

B) DTO OCHOBHOM NMPUHIIUI pabOTHI (OTOIMOA.

r) Het BepHOTO OTBETA.

[Ipu kako# BenMUKWHE HAPSHKEHHOCTH 3JIEKTPUUECKOTO IMOJIsl B CBETOBOM BOJIHE MPOSIBISETCS
ONTHUYECKask HEIMHEHHOCTh MaTepraia?

a) Eciiu oHa 60Jb111€ HAMPSDKEHHOCTH BHYTPUATOMHOTO TTOJIS.

0) Eciiu oHa cpaBHMMa ¢ HaNPSKEHHOCTHIO BHYTPUATOMHOTO TIOJISL.

B) Ecnu ona Ooibpluie Hamps)XKeHHOCTH JJIEKTPUYECKOTO MOJsI, COOTBETCTBYIOIIEH
AIIEKTPUYECKOMY MPOOOIO CPEIbI.

r) Het BepHOTO OTBETA.

KaxoBa ocHOBHas 11eJ1b pU peann3anui 3P PeKToB mapaMeTpuyecKoro yCuneHus?

a) ['eneprpoBaHue JUIMHHOBOJIHOBOTO U3JTyY€HHUsI IPU KOPOTKOBOJIIHOBOI HaKauKe.

0) ['enepupoBaHue KOPOTKOBOJIHOBOTO U3IYUYEHUS MPU JITMHHOBOJIHOBON HaKayKe.

B) ['eHepanusi BTOpoit TapMOHUKH U3TYyUYEHUST HAKAUKH.

r) Het BepHOTO OTBETA.

MosxeT nu Habmogatbcs 3¢PexkT caMoDOKyCUPOBKH CBETOBOTO MydYKa B ONTHYECKHU
M30TPOIHOU cpene?

a) Jla.

0) Her.

B) OH Ha0Mr0Aa€TCA TOJBKO B JIEKTPOONITUYECKUX KpUCTAIaX.

r) Het BepHOTO OTBETA.

Bo03MOXHO 1M morjomieHue cBeTa B cCpele, €clu 3Heprus (OoToHa MEHbLIEe HMIUPHUHBI
3ampenieHHON 30HbI?

a) Jla.

0) Her.

B) Jla, ecnu sHeprus ¢oToHa 4yTh OOJbIIE MOJOBUHBI MHUPUHBI 3aNMpPENICHHONW 30HBI, a
MHTEHCUBHOCTbH CBETA OYEHb BBICOKA.

r) [IHeT BepHOTO OTBETA.

N3mensieTcsa nmu yactoTta cBeTa pu PaneeBckoM paccessHun?

a) Jla.

0) Her.

B) OHa U3MEHETCs MPH JIFOOOM PACCESHUH.

r) Het BepHOTO OTBETA.

B uem 3akmouaercsi ocHOBHOE oTiiuue rojorpaduu ot potorpadun?

a) ['onorpaduyeckuii MPUHITKIT TO3BOJISET COXPAHUTh HH()OPMAITUIO O YaCTOTE U3ITyUCHHUS.

0) [N'omorpaduueckuii MPUHIIKI MO3BOJIIET COXPAHUTh HHPOPMAIIHIO O (pa3ze CBETOBOTO MOJIA.

B) ['osorpadmyeckuii MpUHIIMN MO3BOJISIET COXPAaHUTH MH(OpMAIUIO 00 MHTEHCHUBHOCTH
CBETOBOTO TOJIS.

r) Het BepHOTO OTBETA.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

ITocrosiHHas IlnmaHka, CBsA3b MEXKy YaCTOTOM U SHEPTUEH, UMITYJIbCOM U BOJTHOBBIM BEKTOPOM
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dboToHa.

[IpaBuno yacrot bopa.

Bonna ne bpoiins, hpu3ndeckuii CMBICT BOJTHOBOUM (PYHKITHU.

VYpasuenue llpeaunrepa.

TunuyHas CTpyKTypa CUCTEMbI JHEPIe€TUUECKUX YPOBHEN MOJIEKYIIbI.

Bubl KBaHTOBBIX M€PEX0/10B (CIIOHTAaHHBIE U UHTyLIUPOBAaHHBIE IEPEXO/IBI).

Pa3nuyus B XxapakTepruCTUKaX CIIOHTAHHOTO U MHAYLUPOBAHHOTO U3JIyYECHHUS.

Koaddunuentsr DiHITEHHA 1J11 CHOHTAHHBIX W UHAYIIUPOBAHHBIX Mepexoa0B. COOTHOIICHUE
MeXay kodddunmenraMu DUHIITEHA.

MexaHu3MBbl YIIMPEHUs CIIEKTPAJIbHBIX JUHUM JJIs1 aKTUBHBIX Cpell B Pa3HOM arperaTHOM
cocTtossHuu. EcTecTBeHHas MIMPUHA COEKTpadbHOW JUHUU. OJHOPOAHOE M HEOJHOPOIHOE
yIIUPEHHE.

VYcnoBus ycuneHus KojiebaHuil B KBAaHTOBBIX CHCTEMaX.

[TonsiTHe OTpULIATENTLHON TeMIIEpaTyphl (HHBEPCUH HACEIIEHHOCTEN ).

Kunernueckue ypaBHeHUs 7151 1IBYXYPOBHEBOW KBAHTOBOM CUCTEMBI.

B3anmopaeiicTBre MIOCKON CBETOBOM BOJIHBI C AKTUBHOM CPEIOM.

CniocoObl TOCTUKEHUSI THBEPCUU HACEJIEHHOCTEW B KBAHTOBBIX CHCTEMaX.

OTKpBITBIN ONTHYECKHI pe3oHaTop. [IpogonpHbIe U oTIepeYHbIe MOBI B pe3oHaTope Dadpu-
[Tepo. CooTHomIeHuUs At COOCTBEHHBIX YaCTOT MPOJOJIBHBIX MOJI M MEKMO/IOBOTO PACCTOSIHHSL.
J1oOpOTHOCTH OTKPBITOTO ONTHYECKOTO PE30HATOPA.

[lepectpanBaembie onTuyeckre pe3oHaTopbl. Cenekuus MpoJOIbHBIX U MONEPEYHBIX MO/,
MHorocnoiHble TUINEKTPUYECKUE TOKPHITUS U UHTEp(EepEeHIIMOHHbIE (PUITBTPBHI.

VYcnoBus caMoB0O30yKI€HUS JT1a3epa.

Tpex- u yeTbipexypoBHEBbIE J1a3epbl. CTalMOHAPHBIE PEKUMBI pabOTHI JazepoB. OnTUMaNbHAs
oOpatHast cBsi3b. MiMmysbcHbIE pexkuMbl. CHHXpOHU3aLus MoJI. Moaymsust J0OOpOTHOCTH.
Tunsl ra3oBbIX Ja3epoB. OCHOBHBIE OTIUYHS AaTOMAPHBIX, HOHHBIX U MOJIEKYJIIPHBIX JIa3€pPOB.
TBepaorenbHbIe 1azepbl. OCOOCHHOCTH HAKAYKH.

Oco0eHHOCTH BOJIOKOHHO-ONTHYECKUX JIa3€pPOB.

Martepuanbl HOJyNIPOBOJHUKOBONW OMTOANEKTPOHUKHU. Y CIOBHUS MOTJIOMICHUS U U3TyYCHUS
CBeTa B MOJIYNPOBOJHUKE. TBepbie pacTBOPHI 3aMEIICHHUS.

NHKeKITMOHHBIN TTOTYTTPOBOTHUKOBBIN J1azep. [IpuHiun paboTsl.

['eTeporiepexoibl, OCHOBHbBIE IPEUMYILIECTBA NIEPE] TOMOIIEPEXOAAMH.

[TonynpoBOAHMKOBBIN reTeposasep.

[TomynpoBOIHUKOBBIE J1a3€Phl HA CBEPXPEILIETKAX.

Ceetousnyuaromue Auoabl. OCOOEHHOCTH KOHCTPYKUMHM MU OCHOBHBIE OTIHYUS
MOJTyPOBOIHUKOBBIX CBETO/IMO/IOB U JIa3€pPOB.

OnTuueckue ycunurend. [1o1ynpoBoIHUKOBBIE U BOJOKOHHBIE YCHIIUTEH.

AKYCTOOINTHYECKHE MOAYJISTOPHI U 1€(PIEKTOPHI CBETA.

DNEKTPOONTHYECKUE IIEMEHTHI YIPABIECHUS ONTUYECKUM H3ITYyUCHHEM.

®doToaMoIbI HA OCHOBE P-h Mepexoa, p-i-n auosl, JID/I.

[IIymoBBI€ XapaKTEPUCTUKH JIa3€POB.

[[IymoBBI€ XapaKTEPUCTUKH (POTOMPUEMHUKOB.

Henuneitnas nonasgpuszanusi Cpeabl.

['eHepariyisi ONTUYECKUX TAPMOHHUK.

D¢ dekT mapaMeTpuIeCcKOro yCUICHHS CBETa.

[IpocTpaHcTBEHHOE CaMOBO3/ICHCTBUE CBETOBBIX MYUYKOB.

MHuoro}oToHHBIE HETUHEHHO-ONITHYECKHE P PEKTHI.

Paccesnue cBera. Paccesnue Panesi, koMOMHAIIMOHHOE paccesHUEe, BBIHYKJICHHOE PacCesHUE
CBeTa.

O} deKxT BpeMEHHBIX U IPOCTPAHCTBEHHBIX ONITUYECKUX COJIUTOHOB.

dusznueckre OCHOBBI roorpaduu.

DJIEeMEHTBl UHTETPAJIbHON ONTHKH.

Onrtuueckue ycTpoicTBa HHGYOPMATHKHY.

9.1.3. Tembl 1a00paTOPHBIX padoOT

. I/ICCHGIIOBaHI/Ie HpOCTpaHCTBeHHOﬁ KOTCPCHTHOCTU U3JIYUCHHUSA T'a30BbIX U TBCPAOTCIIbHBIX

Ja3epoB
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2. HccnenoBanue OCHOBHBIX MapaMETPOB Ia30BbIX U TBEPAOTEIBHBIX Ja3€pOB
3. UccnenoBanue pexuma MOAYJSIIUU TOOPOTHOCTU TBEPAOTEIBHOrO Jlazepa Ha KpUCTajie
YAG:Nd3+.

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATeNIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTYA€HTOB UTPAET PEIIAIONIYIO POJIb
B X0/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH IuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHasbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO TTOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTAaBUTH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanvne BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHabl OINCHUBAHUS Ui JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmymiecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU
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9.4. MeToauuecKkue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAMH 310POBbA U HHBAJIUI0B

Jnst Ui ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbS U WHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHS 3aJaHHI OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4YaTHOH (hopme;

— B IeYaTHOM (hopMe C YBEITUUYCHHBIM IIPHPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJIaHHs BCIIYX;

— MPEIOCTaBICHHE 3aIaHUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIHMYHBACTCS BpEeMs HA
MOJATOTOBKY OTBETOB Ha KOHTPOJIbBHBIC BOMPOCHL. /[ Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
JocTymHas popMa npe0CTaBICHHUS OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTABJICHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYCHHUS JHUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEyCMaTPUBACT MPEAOCTaBlIeHuE HHPopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIUH:

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlEHUBAHUS PE3yJIbTATOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATOB.
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