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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Buner yueOHOIM nesTeNbHOCTH 6 cemectp 7 cemectp Bcero EnnmHunel
JIeKunoHHbIE 3aHATHS 4 8 12 4acoB
[IpakTryeckue 3aHATUA 2 2 4 4acoB
JlaGopaTopHble 3aHATUS 8 8 4acoB
CamocrositenpHas padbora 30 82 112 4acoB
KoHTponbHbIe pabOThI 4 4 4acoB
[ToaroroBka u ciaya 3auera 4 4 4acoB
OO01mas Tpya0eMKOCTh 36 108 144 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 4 3.€.

@opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp KonunuectBo
3ader ¢ OIeHKOM 7
KoHTponbHbIe pabOThI 7 2
Tomck
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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. V3ydyeHue XapakTEepPUCTHK U MTapaMeTPOB BAKHEUIITUX MPHUOOPOB M YCTPOMCTB, 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.

Monaynb qucuuruine: Moysas HanpaBiaeHHOCTH (TIPoduIIs).

Nunexc qucuumiunsl: b1.B.1.6.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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

IIpodeccnonanbHble KOMIETEHIIUH
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[TKP-1. CriocoGeH K pa3BUTHIO
KOMMYTAI[HOHHBIX MOJICHCTEM U
CeTeBbIX M1aThOopM, ceTei
repeavy JIaHHbIX,
TPaHCIOPTHBIX CETeH U ceTe
panuoaoCTyIa, ClIyTHUKOBBIX
CHCTEM CBSI3U

IIKP-1.1. 3HaeT npUHIUIIBI
TOCTPOCHUS U PabOTHI CETEH CBS3H U
MPOTOKOJIOB CUTHAIIN3AIINH,
CTaHJAPTHI KAYeCTBa Nepeaadn
JIaHHBIX, T0JI0Ca U BUJEO,
TIPUMEHSIEMBIX B OpPTaHU3AIHA CETH
CBSI3U; 3aKOHOJIATENILCTBO Poccuiickoit
®denepanuu B 0011aCTH CBSI3H,
TIPUHIUIIBI PA0OTH U apXHUTEKTypa
pa3IHYHBIX TeONH(OPMAITHOHHBIX
CHCTEM.

3HaeT NPUHIIMITEI TIOCTPOCHUS U PabOTHl ONTHYECKUX
CHUCTEM U ceTell CBSI3U: MPOTOKOJIOB CUTHAIHM3AIINH,
CTaHJAPThI KAYECTBA Mepeadu JaHHBIX, TOJI0Ca U BUECO,
MPUMEHSEMBIX B OPraHU3aIUU CETH CBSI3U;
3aKoHOIAaTeNbCTBO Poccuiickoit denepannu B 00macTu
CBSI3H, IPUHIIUITEI paOOTHI I aPXUTEKTYPa Pa3INIHBIX
reonH(OPMAIIMOHHBIX CUCTEM.

[IKP-1.2. YMmeet ananu3upoBaTh
CTATUCTUYECKUE apaMeTphl Tpaduka,
IPOBOJMTH pacueT uHTepdeiicoB
BHYTPEHHUX HaIpPaBICHUN CETH,
BBIPa0aTHIBAaTh PEIICHUS 10
OIIEPaTUBHOMY
HepeKOH(UTYPUPOBAHHUIO CETH,
HU3MEHEHUIO IapaMeTPOB
KOMMYTAI[OHHOI NOACUCTEMBI,
CeTeBbIX IIAT(HOPM U 000pyIOBAHUS
HOBBIX TEXHOJIOTHI; U3MECHATD
apaMeTpbl KOMMYTAllMOHHOM
HOJCUCTEMBI, MapIIPyTU3ALUH
Tpaduka, IPOIUCKH KOJOB
MapIIpyTH3aLHUU, OPraHU3aLUuH HOBBIX
U PACIIUPEHUN UMEIOLIHUXCS
HAalpaBJIeHU CBSI3HU.

YMeeT aHaJIM3UpOBaTh CTATUCTUYECKUE TAPaMETPBI
Tpaduka, IPOBOJUTH pacueT HHTeP(EHCOB BHYTPEHHUX
HAIIPaBJICHUH ONTUYECKOH CEeTH, BHIPAa0aThIBaTh PELICHUS
TI0 OTIEPAaTUBHOMY HEPEKOH(PHUTYPUPOBAHUIO ONTHIECKON
CHCTEMBI CBS3U, U3MEHEHUIO I1apaMeTPOB
KOMMYTAIIHOHHOH MOACHCTEMBI, CETEBBIX IIAT(HOPM U
000pyJOBaHUs HOBBIX TEXHOJIOTHI; U3MEHSTh TapaMeTphbl
KOMMYTAIIMOHHOM IOACUCTEMBI, MapUIPyTU3alluy Tpaduka,
IPOMKUCKYU KOJIOB MapIIPyTU3aLUH, OPTaHU3alluU HOBBIX U
PACIINPEHUN UMEIOLIMXCS HAIIPABJICHUI! CBSI3H.

[IKP-1.3. YMmeer ananm3upoBaTh
CTAQTHCTUKY OCHOBHBIX ITOKa3aTeneit
3G GEKTUBHOCTH PAAUOCUCTEM H
CHCTEM Ilepeaunl JaHHBIX,
pa3pabaThIBaTh MEPOIPHUSATHS IO HX
MIOAIEPKaHUIO Ha TPeOyeMOM YpOBHE,
BBITIONHSTDH PacyeT MPOIyCKHOM
CIOCOOHOCTH ceTe
TEJIEKOMMYHHUKaLUH.

VMeeT aHaIM3HPOBATh CTATHCTHKY OCHOBHBIX MOKa3aTesei
3¢ GEKTUBHOCTH ONITHYECKUX CUCTEM U CETEH CBSI3H,
pa3pabaThIBaTh MEPOIPHATHSI IO X MOAACPKAHHUIO HA
TpeGyeMOM YPOBHE, BBIIOJIHATE PACYET MPOILy CKHOM
CIIOCOOHOCTH ONTHYECKUX CHCTEM U CETEH CBSI3H.

TIKP-1.4. Birageer HaBBIKaMHU
pPa3paboOTKU CXEMbI OPraHU3aLUH
CBSI3H M MHTETPALMA HOBBIX CETEBBIX
9JIEMEHTOB, MOCTPOCHUS U
pacIIMPEHHsT KOMMYTAIlMOHHOM
MOZICUCTEMBI M CETEBBIX TIATHOPM,
paboTHI HA KOMMYTallHOHHOM
000pyTOBaHUHU TI0 0OECTICYCHHTO
peanu3anuy yCeiyr, pa3BepThIBAHAIO
000pyIOBaHUs CEPBUCHBIX IIATHOPM,
000pyI0BaHUs HOBBIX TEXHOJIOTHIT Ha
CETH, BBIIOJHEHHUIO IUIAHOB O
PACIIMPEHUIO CYIIECTBYIOIIETO
000pyJOBaHUs CETEBBIX IUIATHOPM H
HOBBIX TEXHOJIOTHIA.

BnaneeT HaBbBIKaMH pa3pa60T1<M CXEMBbI OpraHusanuu
ONTUYECKUX CUCTEM U CETel CBI3U

TIKP-1.5. Bnageet HaBBIKaMHu
CONPOBOXKJICHUS TeOMH()OPMALIMOHHBIX
0a3 JaHHBIX 10 CETH PaHOI0CTYIIa,
MHPOPMAIIMOHHOW TTOAICPIKKU
pacyeToB paaroIOKpPHITHS,
panuopeselHbIX M CIIYTHUKOBBIX Tpacc
U YaCTOTHO-TEPPUTOPHAIIBHOTO
IUTAHUPOBAHUS B YACTH
HCTIOJIb30BaHUS KapTorpaduieckon
HHPOPMAIHH.

Brnaneer HaBbIKAMHU COTPOBOXKICHHS
reoMH()OpMalMOHHBIX 0a3 IaHHBIX B 00JIACTH ONTHYECKUX
CUCTEM U ceTell CBSI3U
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[TKP-2. Criocoben [IKP-2.1. 3naet npaBuia paboTsl ¢ 3HaeT npaBuiia paboThI C Pa3TMYHBIMU

OpPraHW30BHIBATH U MPOBOJNTH |pa3THYHBIMU MH()OPMAIITMOHHBIMA WH(POPMAIIMOHHBIMY CUCTEMaMU M 0a3aMU JJaHHBIX B TOM
JKCIIEPUMEHTAIIbHBIE CHUCTEMaMH U 0a3aMH JTaHHBIX. YHCie B 00JIACTH ONTHYECKUX CUCTEM M CETEH CBA3H
HCTBITAaHU C ICIbIO0 OLICHKU [IKP-2.2. Ymeer paboraTb ¢ Ymeer pabotaTh ¢ pa3IM4HBIMH HHPOPMAIIMOHHBIMHU
KaqyecTBa NpeI0CTABIISICMbIX Pa3u4YHBIMU HHPOPMAIIHOHHBIMU cucTeMaMH U 0a3aMu JaHHbBIX; 00pabaThIBaTh

YCJIyT, COOTBETCTBUA cHUCTEMaMH U 0a3aMu JaHHBIX; MH(OPMAIIHIO C UCTIOJIb30BAHUEM COBPEMEHHBIX
TPeOOBAHUSM TEXHHYCCKHX o0pabaThiBaTh HH(POpPMALIHIO C TEXHHYECKHX CPEICTB.

PeriaMeHTOB, MEXIYHAPOJAHBIX |1CIIOIB30BAHUEM COBPEMEHHBIX
1 HAIMOHAJIBHBIX CTAaHAAPTOB U | TeXHUUYECKUX CpEICTB.
HWHBIX HOPMATUBHBIX

IIKP-2.3. Bnageer HaBeikamu cOopa, |Bmameer maBeikamu cOopa, aHanmm3a U 00paboTKH

AOKYMEHTOB aHaIU3a U 00PabOTKU CTATHCTHYECKOM |CTaTHCTHYECKOM HH(OPMALIMH C IIENIBI0 OLEHKH KadecTBa
HUHDOPMALKH C HETBIO OLIEHKH TIPEIOCTABISAEMBIX YCIIYT, COOTBETCTBHS TPEOOBAHUAM
Ka4yecTBa IPEJOCTABISAEMBIX YCIYT, | TEXHMYECKHX PErIAMEHTOB TENEKOMMYHHKALMOHHOIO
COOTBETCTBHS TPEOOBAHUAM 0060pyI0BaHHs.

TEeXHUYECKHUX PErIaMEeHTOB
TENEeKOMMYHHKAIIHOHHOTO
o0opynoBaHHs.

4. O0beM AMCHUILVINHBI B 324€THBIX eINHUIAX C YKa3aHHEeM KOJIMYeCTBAa aKaJeMH4YeCKHX YacoB,
BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4Yarouuxcs ¢ npenojaBareieM
1 Ha CAMOCTOAITEJIbHYIO padoTy 00y4aromuxcst

OO61mast TpyA0€MKOCTh AUCHIUTUIMHBI COCTABISET 4 3a4eTHBIX eUHUIL, 144 akaJeMHUeCKUX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4eOHOU JesATEIbHOCTH MPEICTABICHO B
tabmure 4.1.

Tabmuna 4.1 — Tpy10eMKOCTh JUCIUILIMHBI [0 BUIaM y4eOHOU AesITeIbHOCTH

N Bcero CemecTtpbl
Bunpsl yueOHoM aesTenbHOCTH
4acoB |6 cemecTp|7 ceMecTp

KonTakTHas ayniuTopHasi padora 00yyaromuxcs ¢ 28 6 22
npenoaasareJieM, Bcero
JIek1IMoOHHBIE 3aHATUA 12 4 8
IIpakTHueckue 3aHATUS 4 2 2
JlaGopaTopHblie 3aHITHS 8 8
KoHTponbHbBIE pabOThI 4 4
CamocrosiTeibHas padoTa 00y4arOIUXCs, B T.4. KOHTAKTHasI 112 30 82
BHeayJIUTOPHas padoTa o0y4yarommxcsi ¢ mpenoaasarejieM, BCcero
[TonroroBka K TECTUPOBAHUIO 46 30 16
[ToaroToBka K KOHTPOJIBHOM paboTe 16 16
[ToaroroBka K 3a4eTy ¢ OLIEHKOU 48 48
[ToaroroBka k 1abopatopHoOii paboTe, HANTMCAHUE OTYETA 2 2
IToaroroBka u capaua 3auera 4 4

O0mas Tpy10eMKoOCTh (B 4acax) 144 36 108

Oo6mas TpyaoeMKocTh (B 3.€.) 4 1 3

5. CTpykTypa u cojep:kaHue TUCHUILIMHBI
5.1. Pa3znenn! (TeMbl) JUCUMIIJIMHBI M BUIbI Y4e€0OHOM 1eATeIbHOCTH

CtpykTypa IUCHUIUIUHBI MO pa3ienaM (TeMaMm) W BUJaM y4eOHOU JesTeNbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta0auia 5.1 — Pa3aensl (TeMbl) AMCHUIIMHBL U BUABI Y4COHOH JeITeIbHOCTH

Jlek. Cawm. Bcero
[Tpax. | JIa0. dopmupyembie
Ha3Banus pasnenoB (TeM) TUCIUTUIMHBL | 3aH., pab., | gacos (6e3
3aH., 4| pao. KOMIIETEHIINU
q q 9K3aMEHa)
6 cemecTp
| Baesienue | 2| - | - | 15| 17 | DmKP-1,0KP-2
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2 ®u3uuecKue OCHOBBI U OCOOCHHOCTHU 2 2 - 15 19 IIKP-1, ITKP-2
KBaHTOBBIX IpUOOPOB

Hroro 3a cemectp| 4 2 0 30 36
7 cemecTp

3 OnTuyueckue pe30HATOPBI U CENEKIIHS 1 2 - 10 17 [TIKP-1, ITKP-2
MOJ1
4 Tunsl ¥ peKUMBI paOOTHI JIA3€POB 1 - 8 12 21 [TKP-1, I[TKP-2
5 Marepuassl OIYIIPOBOIHUKOBOU 1 - - 10 11 ITIKP-1, IIKP-2
MHUKPO- ¥ ONTOAIEKTPOHUKH.
I'eTreponepexoabl
6 ITonynpoBOAHMKOBBIE HICTOYHUKH 1 - - 10 11 [TKP-1, ITKP-2
W3IIyYCHUS
7 MeToabl MOYJISIIMUA U YTIPABIICHUS 1 - - 10 11 IIKP-1, TIKP-2
ONTUYECKUM U3TyUYEHUEM
8 doroanoab! ¥ PoToMpUEMHBIC 1 - - 10 11 IIKP-1, ITKP-2
yCTpOMCTBA
9 DrneMeHTBI UHTETPAIbHON ONTHKHU. 1 - - 10 11 [TIKP-1, ITKP-2

OCHOBBI HEJIMHEHHON OIITHKH.
dusnuecKue OCHOBHI TrOJ0rpapuu

10 OcHOBBI TPpUMEHEHUS 1 - - 10 11 [TKP-1, I[TKP-2
OTTORJIEKTPOHHBIX U KBAHTOBBIX
puOOPOB B MH(HOKOMMYHHUKAITHOHHBIX
TEXHOJIOTHSIX U CUCTEMAaX CBS3H

Uroro 3a cemectp| 8 2 8 82 100

Utoro| 12 4 8 112 136

5.2. Conep:xanue pa3esoB (TeM) TUCHUNINHBI

Coneprkanne pa3nenoB (TeM) TUCHUTLIAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B TadymIe 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienos (TeM) TUCHUILIMHBEI (B T.4. O JEKIHUSIM)

TpynoemkocTs
HazBanus paznenos (Tem) Copepxanue pa3enon (TeM) dopmupyemble
JTUCTIATLTAHBI JUCITUTUTAHBI (B T.4. TIO JICKIUSIM) (ACKIHOHHEIE KOMITCTEHITHH
3aHATHA), U
6 cemecTp
1 BBenenue Dtanbl pa3BUTHSI KBAHTOBOM 2 IIKP-1, TIKP-2
aneKTpoHUKU. OCHOBHBIE IPUOOPHI U
YCTPOICTBa CUCTEM ONTUYECKOU CBS3U
1 MHPOpPMATHKU. 337241 Kypca.
Hroro 2
2 ®u3N4ecKre OCHOBBI U Bupl KBaHTOBBIX MIEPEXOJIOB. 2 [TIKP-1, I[IKP-2
0COOEHHOCTH KBaHTOBBIX Koaddurnuentsr Ditnmmreiina.
pudOpoB NuBepcHas naceneHHocts. [1Iupuna
CIIEKTpaJIbHON JIMHUH.
B3anmopeiictBue Gerynmx
AJIEKTPOMArHUTHBIX BOJIH C AKTUBHOM
cpenoil. 3akoH byrepa. YcnoBus
YCWJICHHUS U TeHepaluu KojebaHui B
KBaHTOBBIX CUCTEMaX.
Htoro 2
Hroro 3a cemectp 4
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7 cemecTp

3 OnTuyeckue pe3oHaToOPhl U
CEJIEKIIHS MOJ]

Onrtudeckue pe3oHaTopsl. Pezonarop
®abpu-Ilepo. Mosl MpoI0TBHBIE U
nonepevHbie. CeKkTpaibHbIe
XapaKkTepUCTUKU. MHOTOCIIONHbBIE
JURIIEKTPUYECKHE MTOKPBITUS U
uHTephepEHITMOHHBIE (PHITBTPHI.
[lepectpanBaembie pe30HATOPEI.
Cenexuus IpOAOIbHBIX U MOTEPEYHBIX
MO/I.

IIKP-1, ITIKP-2

Hroro

4 Tunsl 1 pEKUMBI PaOOTHI
Ja3epoB

Teopernueckue ocHOBEL. Tpex- u
YETbIPEX- YPOBHEBBIE JIA3€PHI.
CranuoHapHbIe PEKUMBI JIa3€POB.
OnTuMansHas 0OpaTHast CBS3b.
NMiynbcHbIe pexxuMbl. Mogyisanus
JIOOPOTHOCTU U CUHXPOHU3ALMSI MOJ.
Tunsl 1a3epoB (ra3oBeble,
TBEPAOTENbHBIE, )KUIAKOCTHBIE) U
METO/Ibl UX HAKAUKH.

TIKP-1, [TKP-2

Htoro

5 Marepuaisl
IIOJIyTIPOBOIHUKOBOI MHUKPO-
Y ONTORJIEKTPOHUKH.
I'eTeponepexoabl

OnHo-, AByX-, TpEX- U
YETBIPEXKOMIIOHEHTHbBIE
MOJYNPOBOJIHUKH. /[[narpamMmma cBs3u
IMOCTOSIHHOM KPUCTAJIIMYECKOU
PELIETKU ¥ IIMPUHBI 3aMPEIICHHON
30HBI TPEX- U YETBIPEXKOMIIOHEHTHBIX
MOJIYNPOBOJIHUKOB. ['eTeponepexosl.

[IKP-1, ITIKP-2

HUroro

6 IlonynpoBOJHUKOBBIE
WCTOYHUKHU U3ITYyUYECHUS

[TomynpoBOIHUKOBBIE JIa3ephl U
ceerousnydaromiue auoasl (CUJI) Ha
JIBOMHBIX reTepornepexoaax: MPUHIIMII
paboThl, yCTPONCTBA, XapaKTEPUCTUKH,
napameTpsl. JIazepsl ¢
pacrpeieieHHONH 00paTHOM CBA3BIO U
pacnpeeieHHbIMU Op3rTOBCKUMHU
3epkanamiu. Jlazepbl Ha KBaHTOBO-
pa3MepHbIX 3¢ deKTax u
cBepxpenieTkax. OnTu4ecKue
YCWJIUTENH: TTOJTYIPOBOJHUKOBBIE U
BoJIOKOHHBIE. [IlymoBBIE
XapaKTePUCTHKH JIa3€POB.

IIKP-1, ITIKP-2

Hroro
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7 MeToabl MOy ISILAHA 1 Henocpencreennas monyiamus 1 [IKP-1, ITKP-2
yIpaBiICHUS ONTHYECKUM MOJIYTIPOBOJIHUKO-BOTO JIa3epa Mo Henn
U3IIy4YCHUEM nuTanus. BHenHue Moy nsi-Tophl:
AIEKTPOONITUYECKHUE U
aKyCTOOINTUYECKHE - TTapaMeTPhl U
XapakTepucTUKu. OCyIIeCTBICHHE
Pa3HBIX BUIOB MOJTYJISIIIIH.
JednexTopsr.
Hroro 1
8 doToanoas! U Xapaxkrepuctuku potoauonon (D). 1 IIKP-1, TIKP-2
doronpuemnusie yctpoiictBa |OcHoBHBIE TUTIBI DJI: pin- 1
nmaBuHHBIE. ['eTrepocTpykrypHbie D/I.
DOoTONPUEMHBIE YCTPOMCTBA.
[ITymMoBbIE XapaKTEepUCTUKHU
(OTONPHUEMHBIX YCTPOMUCTB.
Hroro 1
9 DneMeHThl UHTETpAIbHOW | JlMDJIeKTpUUECKHue ONTUYECKUE 1 [TKP-1, I[IKP-2
onTuKUA. OCHOBBI BOJIHOBO/1bl. BOITHOBOIHO-ONITHYECKHE
HEJIMHENHOM ONTHKHU. 3JIEMEHTHI U cXeMbl. Martepuasl
®Pu3nuecKue OCHOBBI MHTErPAIBHON ONTHKHU.
rosiorpaduu Henuneitnaa nonsapuzanus. ['enepanus
rapmMoHuK. CaMo(hOKyCHpOBKA.
Muorodoronubie 3P HEeKTHI.
OnTuyecknue CONUTOHBI.
3anuch U CYUTHIBAHUE TOJIOTPAMM.
OcHoBHBIE COOTHOIIEHUS. OTIOPHBIN U
MpeaIMETHBIN MydKu. [lepcrekTruBsbI
MCIIOJIb30BaHUs rosorpaduu.
Hroro 1
10 OcHOBBI IPUMEHEHUS MecTo ONTO3IEKTPOHHBIX U 1 [IKP-1, TIKP-2
ONTORJICKTPOHHBIX U KBAaHTOBBIX TPUOOPOB B
KBaHTOBBIX TPUOOPOB B WH(OKOMMYHHUKAIIMOHHBIX
WH(POKOMMYHHUKAIIMOHHBIX TEXHOJIOTHSIX U CUCTEMaX CBSI3U.
TEXHOJIOTHSIX U CUCTEMaX TpebyeMblie XapaKTepUCTUKU
CBSI3U MOJIYTIPOBOJIHUKOBBIX U3JTydaTesiel u
(OTONIPHUEMHHKOB ISl TIPUMEHEHUS B
COBPEMEHHBIX CUCTEMaX CBS3H.
Hroro
Hroro 3a cemectp 8
Hroro 12

5.3. KontposbHbIe padoThl

Bunibl KOHTPOJIBHBIX paObOT U YaChl HA KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0OHIE 5.3.
Tabmua 5.3 — KontposapHblie paboTh

Ne .. Bubl KOHTPOIBHBIX padbOT TpynoemMKoCTS, 4 dopMupyeMBbIE KOMIIETEHIIUN
7 cemecTp
1 KonrponsHas pabora 2 IIKP-1, TIKP-2
2 KonTponbaas pabota 2 [IKP-1, I[TKP-2
Uroro 3a cemecTtp 4
Hroro 4
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5.4. JlabopaTopHbIe 3aHATHSA

HanmeHoBaHue 1a00paTOpHBIX pabOT MpHUBEIEHO B Ta0uIe 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

Haspanus pasnenos dopmupyembie
(Tew) AMCHHIHHb HaunmenoBanue nabopatopasix pabot | TpymnoeMKocTb, 4 KOMITETSHIIHI
7 cemecTp
4 Tunsl u pexxumbl | MccnenoBanue OCHOBHBIX TapaMeTPOB 4 [TIKP-1, TIKP-2
paboThI T1a3epoB ra3oBoro jasepa
UccnenoBanue npocTpaHCTBEHHOM 4 [TKP-1, I[IKP-2
KorepeHTHOCTH n3nydeHuss He-Ne
Ja3epa B OJHOMOJIOBOM PEXHUME
Htoro 8
Uroro 3a cemectp 8
Hroro 8

5.5. lIpakTnyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue nMpakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B TabmuIe 5.5.
Tabmuia 5.5. — HaumeHoBaHue MPaKTUYECKUX 3aHATUH (CEMUHAPOB)

HaszBanus pasznenos HaunmeHnoBaHue npakTUYECKUX T dopmupyembie
(Tem) AMCUMITIIUHBI 3aHATUN (CEMHHAPOB) PYAOEMKOCTE, 1 KOMIIETEHIIUHU
6 cemecTp
2 dusznyeckue ocHOBBI | KBaHTOBBIE MEPEXO/IbI. 2 IIKP-1, TIKP-2
¥ OCOOEHHOCTH OHepreTudyeckue ypoBHH, IMIMPUHA
KBAaHTOBBIX IPUOOPOB | CNIEKTPaIbHON JIMHUH. Y CHIICHUE U
reHepanus B KBAaHTOBBIX CUCTEMAX.
Htoro 2
Hroro 3a cemectp 2
7 cemecTp
3 OnTuueckue OnTHueckue pe3oHaTopbl. Y CIOBUS 2 [IKP-1, I[TKP-2
PE30HATOPBI U CENEKLHUS |CaMOBO30YKIEHUS ONITUYECKUX
MOJ1 KBaHTOBBIX F€HEPATOPOB.
Hroro 2
Hroro 3a cemectp 2
Htoro 4

5.6. KypcoBoii npoexT / KypcoBasi pabora

He npenycMoTpeHo y4eOHbIM IIIaHOM

5.7. CamocTosiTeqbHast padora

Buael caMmocTosTeNbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETEHIIUU IPECTABIICHBI B

tabmume 5.7.
Tabmuma 5.7. — Buabl caMoCcToATeIbHOU PaboThl, TPYIOEMKOCTh U (DOPMHUPYEMbIE KOMIICTCHIIUN
Buaet
Hazpanus paznenos (Tem) g . | Tpynoemkocts, | @opmupyemslie Dopmsbl
CaMOCTOSITEJIBHOM
JUCIUILINHEI q KOMIIETEHIINH KOHTPOJISI
paboThI
6 cemecTp
1 Beenenue IToaroroBka k 15 ITKP-1, IIKP-2 | TectupoBanue
TECTUPOBAHUIO
Hroro 15
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2 duznyeckre OCHOBBI U ITonroroBka k 15 [IKP-1, I[IKP-2 | TectupoBanue
0COOCHHOCTH KBaHTOBBIX TECTUPOBAHUIO
npubopos Wtoro 15
Hroro 3a cemectp 30
7 cemecTp
3 OnTtuueckue pe3onaropsl |[loaroroska k 2 ITKP-1, IIKP-2 | KoHTposnbHas
U CEJICKIIHS MOJT KOHTPOJIbHOHM paboTe pabora
IToaroroska k 2 ITKP-1, IIKP-2 | TectupoBanue
TECTUPOBAHUIO
ITonroroBka K 3a4eTy 6 ITKP-1, IIKP-2 3auér ¢
C OILICHKOM OIICHKOM
Hroro 10
4 Tunsl u pexxumsl pabotel  |Iloaroroska k 2 ITKP-1, IIKP-2 | KoHTpoabHas
J1a3epoB KOHTPOJIbHOM pabore pabota
IToaroroBka k 2 [TIKP-1, [IKP-2 | TectupoBanue
TECTUPOBAHUIO
[TonroroBka k 2 [TIKP-1, TTKP-2 | JIaGopatopHas
nabopaTopHOH pabora
paboTe, HanucaHue
oTyeTa
IToaroroBka k 3auery 6 IIKP-1, TIKP-2 3auér ¢
C OLICHKO OLICHKOM
Uroro 12
5 Marepuasisl [ToaroroBka k 2 ITKP-1, IIKP-2 | KoHTposnbHas
MOJTyTPOBOIHUKOBOM KOHTPOJIbHOM pabore pabota
MHKPO- 1 ONTO3JICKTPOHMKHU. | [ToATOTOBKA K 2 [IKP-1, I[IKP-2 | TectupoBanue
['erepornepexosbl TECTUPOBAHUIO
ITonroroBka k 3aueTy 6 ITKP-1, IIKP-2 3auér ¢
C OILICHKOM OIICHKOM
Hroro 10
6 ITonynpoBOAHUKOBbIE [Toaroroska k 2 [IKP-1, [IKP-2 | KourtponbHas
WMCTOYHHUKHU U3ITyYECHUS KOHTPOJIbHOM pabore pabota
IToaroroBka x 2 [IKP-1, I[IKP-2 | TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 3auery 6 IIKP-1, TIKP-2 3auéT c
C OLIEHKOH OLIEHKOH
Hroro 10
7 Metoasl MOAYJIALIMU A [Toaroroska k 2 [TIKP-1, IIKP-2 | KouTtpoabHas
yIpaBJICHUS ONTHYECKUM KOHTPOJILHOM paboTe pabota
HU3Ty4CHHCM IToaroroBska k 2 ITKP-1, IIKP-2 | TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 3auery 6 IIKP-1, TIKP-2 3auér ¢
C OLIEHKOM OLIEHKOM
Uroro 10
9
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8 doroanoabl U [Toaroroska k 2 [TIKP-1, IIKP-2 | KouTpoabHas
(doTonpUeMHbIE YCTPONCTBA |KOHTPOJIBLHOU padboTe pabota
IToaroroBka k 2 ITKP-1, IIKP-2 | TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 3auery 6 IIKP-1, TIKP-2 3auér ¢
C OIIEHKOM OIIEHKOM
Htoro 10
9 DnemenTsl uHTErpasibHOM |[loaroToBKa K 2 ITKP-1, IIKP-2 | KoHTponbHas
onTuku. OCHOBBI KOHTPOJIbHOHM paboTe pabora
HEJIMHEWHON ONTHKH. IloaroroBka k 2 [IKP-1, I[IKP-2 | TectupoBanue
duszndeckre OCHOBEI TECTUPOBAHUIO
rojorpapunu IToaroroBka K 3a4eTy 6 [1KP-1, ITIKP-2 3audT C
C OIIEHKOM OIIEHKOM
Htoro 10
10 OcHOBBI IpUMEHEHUS IToaroroska k 2 ITKP-1, IIKP-2 | KoHTpoabHas
ONTO3JIEKTPOHHBIX U KOHTPOJIbHOH paboTe pabota
KBAaHTOBBIX IPHOOPOB B IToaroroBka k 2 [IKP-1, [IKP-2 | TectupoBanue
MH(POKOMMYHHUKALMOHHBIX | TeCTUPOBAHMIO
TCXHOJIOTMAX K CHCTEMAX [ToaroToBKa K 3a4eTy 6 [1KP-1, I[TKP-2 3auéT C
CBA3H C OIICHKOH OIICHKOH
Hroro 10
Hroro 3a cemectp 82
IToaroroBka u caaua 4 3aueTt C
3ayeTa OILICHKOH
Hroro 116

5.8. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILIMHBI,

1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.8.
Tabnuua 5.8 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB

3aHSITUH
o Bunel yueOHOM nesTeNbHOCTH
Kgf/[ h;?fg}fr;: Jlex. IMpax. J1a6. Cam. @OpMBI KOHTPOJIA
3aH. 3aH. paod. pao.
ITKP-1 + + + + 3auér ¢ onenkoi, KontponpHas padora,
Jlaboparopnast paborta, TectupoBanue
ITKP-2 + + + + 3auér ¢ ouenkoit, KonrponbHas pabora,
Jlaboparopnas pabota, TectupoBanue

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4aronXCs

PeittuHroBast cuctema He UCIOJIb3YETCS

7. Y4yeOHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHue TUCIHIINHBI

7.1. OcHoBHas1 JUTEpPaTYypa

1. KBaHTOBas M onTHUYecKas 3JEKTPOHUKA: Y4ueOHOe ocoOue sl CTYJAEHTOB, 00yYarouxcs 1Mo
HanpaBieHnio noarotoBku 11.03.02 «MHPOKOMMYHUKAIIMOHHBIE TEXHOJOTHUU U CHUCTEMBI CBSI3U,
npodunbs «Ontuueckue cuctemsl U cetu csazu» / A. C. Ilepun, JI. U. Hlanruna - 2018. 302 c.
[DnexTpoHHBIil pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/10350.
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7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. [Muxtun, Anekcanap HukonaeBuu. KBanToBas u ontuueckas 3nekTpoHuka [Tekcrt] : yueOHHK
s By30B / A. H. [Tuxtun. - M. : A6puc, 2012. - 656 c. (nanuuue B 6ubnnoreke TYCVYP - 42 5k3.).

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTeIbHbIE YUeOHO-METOAMYECKUE MOCOOUSI

1. OnTO3JIEKTPOHHBIE U KBAHTOBBIC MTPUOOPHI 1 YCTPOUCTBA: YUEOHO-METOIMUECKOE ITOCOOHE 10
nabopatopHsiM padoTtam / B. 0. Psbuenoxk, I'. I'. Kym, B. M. llangapos - 2018. 83 c. [DnekTpoHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/8914.

2. KBaHTOBas M ONTHYECKAs JICKTPOHUKA: YUeOHOE METOIUUECKOE TTOCOOHE O MPAKTUUECKUM
3aHATUSIM U CaMOCTOSTENIbHOW paboTe AJIsl CTYIEHTOB, OOYyYaIOIUXCS 10 HAMPABJICHUIO MOATOTOBKH
11.03.02 «MaDOoKOMMYHUKAITMOHHBIE TEXHOJOTHU U cucTtembl cBsa3u» / A. C. Ilepun, JI. U. lllanruna -
2018. 227 c. [DnextpoHHBIH pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/10351.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYECKUE MAaTEPUAJIbl 111 CAMOCTOSITENILHON U ayAUTOPHOI pabOTHl 00yYaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM HUX 3[0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 JIMI ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHON (hopMe YBEIUUECHHBIM IPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHbIE 0a3bl JAHHBIX
1 HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIbI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMI
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHNE U YUEOHO-HATJISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1JIsl NPAKTHYECKUX 3aHATHI

YyebHas nabopatopus "DIeKTpOHHBIX, KBaHTOBBIX 1 CBY mpubopoB": yueOHas ayauTopust st
MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHasi ayAUTOPHSI AJIsl TPOBEICHUS 3aHATUN MTPAKTUUYECKOTO
TUMa, yuyeOHasi ayIUTOpUS I MPOBEACHUS 3aHATHI 1abOpaTOPHOTO TUMA, YueOHasl ayAUTOPHUS A
MIPOBEACHUS 3aHATUH CEMHUHAPCKOTO TUIIA, TTOMEIIEHUE AJI1 KypPCOBOT'O MPOEKTUPOBAHUSI (BBITIOIHEHUS
KYpCOBBIX paboT), MOMEIIEHHUE AJIsi TPOBEACHUS TPYMIOBBIX U WHAMUBUAYATBHBIX KOHCYJIbTAIUMH,
MOMEIIEHUE JJIs MPOBEAEHUS TEKYIIETO KOHTPOJISI U IpoMexKyTouHoM arrectaunu; 634034, Tomckas
o0nactb, T. Tomck, Bepumauna ynuna, a. 47, 329a ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Ocuumnorpag Tektronix TDS 2012B;

- 'enepatop curnanoB AKUII-3417/2 - 2 m.;
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- 'eneparop nummnysibcoB ['5-54;

- Uctounuk muraguss GWINSTEK GPS-73030D - 2 mmr.;
- Ocuumnorpad KEYSIGHT SDOX1204A;

- 'enepatop curnanos ['4-126;

- Uctounuk mranusg 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.;

- Kommekt mabopatopubix padot mo "®dypee-Ontuke" - 3 mrt.;
- [Tpoexrop;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue Jisl JJa0opaToOpPHBIX padoT

VYueOno-Hayunas nabopatopus I'TIO "OnTosnexkTponuka": yueOHas ayJUTOpHs ISl TPOBEACHUS
3aHATUN NPAKTUYECKOTO TUIA, yueOHast ayIUTOPHs AJs NMPOBEIACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
ydueOHasi ayIUTOpHUs JJIsI MPOBEACHUS 3aHATHI CEMHHApPCKOrO THUIIA, MOMEILIEHUE ISl MPOBEICHHS
IPYNIOBBIX ¥ UHAWBUIYAJIbHBIX KOHCYJbTALMN, TOMEIIEHUE I CAMOCTOATENbHOM padoThl; 634034,
Tomckas obnacts, r. Tomck, Bepmmauna ynuna, 1. 47, 3296 ayn.

Omnwucanue UMeEIONIerocss 000py0BaHUS:

- Annaparypa LIIBOJIT Tpancnopr-8x30 - 2 kpeiita B cTolike 19";

- Ocmwnorpad nugposoit Tektronix TSD 2012B;

- I'eneparop curnanos SFG-2110;

- Bonst™meTp niudpooit GDM-8145;

- Ocuumorpagp GOS 620FG;

- CreHn ans 3anucu rojorpadguyeckux AUPPAKIUOHHBIX pPEIIETOK Ha (POTOMOIUMEPHBIX
MaTepuanax;

- AHanu3zatop na3epHbIX yukoB BS-FW-FX33;

- Jlazep LSD-DTL-317;

- Jlazep He-Ne JIT'H - 207;

- Cton ontuueckuii "Standa";

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

st 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, 209 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MmeOeb;

- KOMITBIOTEPHI;

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

[Iepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.
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8.5. MaTepuaibHO-TeXHHYEeCKOe o0ecneyeHue TUCIUIIMHBI IJIs1 JIMI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMHCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi nHGopManuu B JOCTYMHBIX opMax, MOOUIEHON CHUCTEMBI MPENoAaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs OOyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOU, MYJIbTUMEIUMNHOU CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs TMPEIYCMOTPEHO UCIOIb30BAHUE B
JMEKIUOHHBIX U y4EOHBIX ayJAUTOPHUSX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 11 KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHsATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUHIEHHWSIMH ONMOPHO-ABUTaTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMALMU U APYyrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJE ¢ MHBATUIHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3yYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JIsl TEKYIIEer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, pecTaBlIeHHbIe B Tabuuie 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JUCIUTITUHBI KOMITETCHIINH
1 Benenue [IKP-1, I[IKP-2 | TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUI
2 duznyeckre OCHOBBI U [IKP-1, [TIKP-2 | TectupoBanue [IpumepHsIil nEpeYEHb
0COOEHHOCTH KBaHTOBBIX TECTOBBIX 3a/laHUM
npubopoB
3 OnTuyeckue pe3oHaToOpbl U [IKP-1, [IKP-2  |3auér ¢ ouenkoit  |Ilepedyens BompocoB st
CEJIEKIIUS MOJT 3a4eTa ¢ OLIEHKON
KoutponbHas [IpumepHBIil nepeueHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX paboT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
4 Tunsl 1 peKUMBI pabOTHI IIKP-1, [TIKP-2  |3auér ¢ ouenkoit  |Ilepedyens BompocoB st
J1a3epoB 3a4eTa ¢ OLIEHKON
KoutpoinbHas [IpumepHBIil nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboT
Jlaboparopnas Temb! mabopaTopHBIX padoT
pabota
TectupoBanue [IpumMepHBIii TIEpeUeHb
TECTOBBIX 3aJaHUN

CornacoBaHa Ha noptane N2 68698

13




5 Marepuaisl
IIOJIYIIPOBOXTHUKOBOW MUKpPO- U
ONTOXJIEKTPOHUKH.
I'eTreponepexobl

TIKP-1, [TKP-2

3a4éT C OLEHKOH

[Iepeuyens BonpocoB i
3a4eTa ¢ OLCHKON

KonTponbsHas [IpuMepHBIii TIEpedeHb

pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT

TectupoBanue IIpuMepHBIi IepeyeHb

TECTOBBIX 3aJaHUMN

YIPaBJICHUS ONTHYCCKUM
W3IIyYCHUEM

6 ITonynpoBOAHUKOBEIE IIKP-1, IIKP-2 3a4éT C OLIEHKOH [Tepeuens BOIIpOCOB 1Jist
WUCTOYHHUKHU U3ITyYCHUS 3a4era ¢ OI[EHKON
KonTtponbnas [IpuMepHBIii TEpeUeHb
pabora BapUaAHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
7 MeToabl MOYISIIUK 1 IIKP-1, IIKP-2 3a4éT C OLIEHKOH [Tepeuens BOIIPOCOB IJist

3a4yeTa C OLIEHKOU

KonTponbhas [IpumepHbIil nepedeHb

pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX PaboT

TectupoBanue [IpuMepHBIil epeyeHb

TECTOBBIX 3aJITaHUN

8 ®oTtoanoab! U (HOTOTPUEMHBIC
yCTpOMCTBa

IIKP-1, IIKP-2

3a4éT C OlEHKOH

Ilepeuenb BOITPOCOB AJIst
3a4eTa ¢ OL[EHKOM

KonrtpomnbHas [TpumepHsIii nepeyeHb

pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX PaboOT

TectupoBanue [IpuMepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN

OITO3JICKTPOHHBIX H KBAHTOBBIX
puOOpOB B
MH(POKOMMYHHUKAITUOHHBIX
TEXHOJIOTUSIX U CHCTEMAaX CBSI3U

9 DneMeHThl UHTETPATTBHOM IIKP-1, [TIKP-2  |3auér ¢ ouenkoit  |Ilepedyens BompocoB st

onTukd. OCHOBEI HETMHEHHON 3a4yeTa ¢ OLIEHKON

onTHKH. PU3NIECKIE OCHOBBI KonTponbHas IIpuMepHBIil IepeyeHb

roxorpadun pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIBHBIX PaboT

TectupoBanue [IpumepHBIil nepeyeHb

TECTOBLIX 3aJaHuN

10 OcHOBBI TpUMEHEHUS IIKP-1, [IKP-2  |3auér c ouenkoit  |Ilepedyens BompocoB st

3a4cTa C OHCHKOﬁ

KonTponbnas IIpuMepHBIil IepeyeHb

pabota BapHaHTOB (3a4aHU)
KOHTPOJIbHBIX padoT

TectupoBanue [IpumepHBIil nepeueHb

TECTOBBIX 3aIaHUN

[lkana oneHku cHOPMUPOBAHHOCTU OTIEJbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
TUCIUIUIMHE TpUBeNeHa B Tadmuie 9.2.
Tabnuua 9.2 — Illkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

NUCHUIIIINHE
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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) UamympoBaHHBIE TTEPEXOIBI
B) besbIznyuaTenbHble nepexoabl
r) BupryanbHbie nepexoabl

2. IlpononbHbie MOMBI B pe3oHaTtope Pabpu-Ilepo popmupyrorcs, eciau mpu pacnpoCTpaHECHUH
IJIOCKOW CBETOBOM BOJIHA HA €T0 JUIMHE YKJIAbIBACTCS:
a) HedeTHOE umCII0 MOITYBOJH
0) YUeTHOE YMCIIO TTOJTYBOIH
B) Llenoe uncio moayBoH
r) Henenoe uucio mosryBoaH

3. B pexxume cBOOOHOM reHepaIuy JIa3epHoe U3IyIeHUE TPEICTABIIIET COOOM:
a) HenpepbiBHOE M3mydeHne
0) [lepuoanueckyio mocnea0BaTeIbHOCTh UMITYJILCOB OAMHAKOBON aMIUIUTYIbI
B) OIMHOYHBIN UMITYJIBC C BBICOKOW dHEPTHUEH
r) KBazuperymsipHyto mociaeaoBaTeIbHOCTh UMITYJILCOB C pa3HOM aMIUIUTYAOU

4. Kakoii xapakTep UMEeT Ja3epHOE U3TyYCHUE B PEKUME CUHXPOHU3ALMHU MO ?
a) OTO HENpepHIBHOE U3ITyUCHHE
0) DTo mepuoaMYecKas MOCIeI0BATEIbHOCTh KOPOTKUX UMIYJbCOB C BHICOKOM MTHOBEHHOM
MOIIHOCTBIO
B) DTO OIMHOYHBIM UMITYJIBC C BEICOKOU SHEpPrueit
r) DTO MOIIHOE HEKOI'€PEHTHOE U3TyYeHUE

5. Uto u3 cebst mpeacTaBiseT akKTUBHAS CPe/ia B Ta30BBIX Jiazepax?
a) OTo OJTHOATOMHBIN Ta3
0) D10 ra3, cMech ra3oB WM CMECh T'a30B C TapaMu METAJIOB
B) DTO ABYXaTOMHBIH Ta3
r) [IpaBmipbHOTO OTBETA HET

6. Kakoit nmomxHa ObITh dHeprusi (OTOHA IS €ro MOTJOMIEHHUS B MOJYHPOBOJIHHUKOBOM
Marepuaie?
a) Ona nomkHa OBITH OOJIBITIE IIIMPUHBI 3aMPEIICHHON 30HBI MTOJIYITPOBOIHUKA
0) OHa noJpKHA OBITh MEHBIIIE IMUPUHBI 3aNIPEIICHHON 30HbI MOTYTPOBOIHUKA
B) OHa oymkHa ObITh MEHBIIE MOJIOBUHBI IIUPHUHBI 3aMIPEILIEHHON 30HbI TOJIYIPOBOIHUKA
r) [IpaBmipbHOTO OTBETA HET

7. Yto mpencTaBisieT U3 ceOs MOTyIPOBOHUKOBBIN rerepornepexon?
a) JTO KOHTAKT ABYX MOJIYNPOBOAHUKOB C Pa3HOM IMUPUHON 3aMpenieHHbIX 30H
0) D10 00J1aCTh MOYTIPOBOIHUKA C HK3MEHEHHEM THIIA MPOBOANMOCTH
B) DTO KOHTAaKT JABYX MOJYNPOBOJHUKOB C OJMHAKOBOW MIMPUHON 3alpelieHHbIX 30H
r) [IpaBmipbHOTO OTBETA HET

8. BO3MOKHO JIM IOCTUKEHUE COCTOSTHUSI C THBEPCHE HACETIEHHOCTEH B P-n romonepexoe?
a) Jla
0) Her
B) B03M0>XHO TOJIBKO MPU paBEHCTBE HYJIIO a0COIIOTHOM TEMIIEPATYPhI Cpebl
r) OHO cylIecTByeT B TAKOM NEpPEX0/ie BCEeraa

9. HyxeH mu onTHYecKuil pe30HaTop I paboThl CBETOAMO a7
a) Jla
0) He o0s3arenen
B) HyxeHn, B Buje BHenmHero pe3oHaTopa Padpu-Ilepo
r) [IpaBmiibHOTO OTBETA HET

10. Kakoe ycTpoiCTBO Ha3bIBAIOT ONTUYECKUM yCHIIUTEIEM?
a) OnTruyeckoe yCTPOICTBO Ui yCUIICHUS JIEKTPUUECKUX CUTHAJIOB
0) PannosnexTpoHHBIN TPUOOP JIs1 yCHIICHHS ONITUYECKUX CUTHAJIOB
B) ONTUYECKHI SJIEMEHT WJIM YCTPOMCTBO JIJISl YCHIICHHUSI CBETOBOTO TIOJIS
r) [IpaBmipbHOTO OTBETA HET
11. B guem cyTb anekTpoontudeckoro 3pdexra?

a) OTO ycusieHUe 3JEKTPUUECKUX CUTHAJIOB IIPHU BO3JICHCTBUU CBETA HA CPELy
0) OT0 U3MEHEeHHE ONTHYECKOI0 MOTJIONICHUS B CPeie IIPHU BO3IEHCTBUU 3JIEKTPUUECKOTO MOJIs
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12.

13.

14.

15.

16.

17.

18.

19.

20.

B) DTO U3MEHEHHE MOKa3aTesl MPEJIOMIICHHSI CPEIbI IPU BO3IACHCTBUH JEKTPUYECKOTO MO

r) [IpaBmiipbHOTO OTBETA HET

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

a) [Ipu npsimom

0) [Ipu obpaTHOM

B) [Ipu npsimom cMmetniennn, OIM3KOM K HAPSDKEHHUIO TTPO00s

r) [IpaBmiipbHOTO OTBETA HET

[TapameTpbl KaKMX 3JIEMEHTOB MOTYT MEHATHCS ITPU BO3JACHCTBUM CBETA?

a) [IpoBogHUKOB

0) [TonynpoBOAHMKOB

B) [1onynpoBOHUKOBBIX U TUANEKTPUUECKUX

r) [IpaBmipbHOTO OTBETA HET

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

a) Her

0) da

B) DTO OCHOBHOM NMPUHIIUI pabOTHI (OTOIMOAA

r) [IpaBmipbHOTO OTBETA HET

[Tpu xakoi HAIPSHKEHHOCTH 3JIEKTPUUECKOTO MOJIsl B CBETOBOM BOJIHE MPOSBIISAETCS ONTHYECKAs
HEJIMHEMHOCTh MaTtepraia?

a) Eciii ona 607bI11e HANPSHKEHHOCTH BHYTPHATOMHOTO TIOJIS

0) Eciiu ona cpaBHMMa ¢ HAaNPSHKEHHOCTHIO BHYTPUATOMHOTO TOJIS

B) Ecnu ona Ooipuie Hamps)XKeHHOCTH JJIEKTPUYECKOTO IMOJsI, COOTBETCTBYIOIIEH
AIIEKTPUYECKOMY MPOOOI0 CPEeIIb

r) [IpaBmiibHOTO OTBETA HET

KaxoBa ocHOBHas 11eJIb pU peann3anui 3QpPeKToB mapaMeTpuyecKoro yCuneHus?

a) ['eneprpoBaHue JJIMHHOBOJIHOBOIO U3JTyUY€HUS! IPU KOPOTKOBOJIHOBOM HaKauke

0) ['eHepupoBaHuE KOPOTKOBOJIHOBOI'O U3yUEHUS MPHU JJIMHHOBOJIHOBOW HaKayKe

B) ['eHepanusi BTOpOil TapMOHUKH U3TYUYEHUST HAKAUYKH

r) [IpaBmiipbHOTO OTBETA HET

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

a) Jla

0) Het, TOJIbKO B KPUCTAINTMYECKHUX CPeaax

B) OH Ha0nr0AaeTCs TOJMBKO B JIEKTPOONTHYECKUX KpUCTAIIaxX

r) [IpaBmiibHOTO OTBETA HET

Bo03MOXHO 51U 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 BHICOKA

r) [IpaBmiipbHOTO OTBETA HET

N3mensieTcsa nmu yactoTta cBeTa pu PaneeBckoM paccessHun?

a) Jla

0) Her

B) OHa U3MEHsETCs MPH JIFOOOM pacCessHUN

r) [IpaBmipbHOTO OTBETA HET

B uem 3akmouaercsi ocHOBHOE oTiiuue rojorpaduu ot ¢potorpadun?

a) ['onorpaduveckuii MPUHITKIT TO3BOJISET COXPAHUTH HH(OPMAITUIO O YaCTOTE U3ITyUCHHS

0) [N'omorpaduueckuii MPUHIIKI MO3BOJIIET COXPAHUTh HHPOPMAIIHIO O (Da3e CBETOBOTO TOJIS

B) ['osorpadmyeckuii MPUHIIUN MO3BOJISIET COXPAaHUTH WMH(OpMAIUIO 00 MHTEHCHUBHOCTH
CBETOBOTO MOJIA

r) [IpaBmiibHOTO OTBETA HET
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10.
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30.
31.
32.
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34.
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36.
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38.
39.
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41.

42.
43.
44.
45.

9.1.2. IlepevyeHb BONPOCOB ISl 3a4€Ta C OLEHKOM

[Tocrosinnas [1naHka, cBsA3b MEXKy YaCTOTOM U SHEPTUEH, UMITYJIBCOM M BOJTHOBBIM BEKTOPOM
¢dboToHa.

[IpaBuno gactoT bopa.

Bonna ne bpoiins, ¢pusndeckuii cMbICI BOJIHOBOM (PYHKIIHUH.

Ypasuenue llpeaunrepa.

TunuyHast CTpyKTypa CUCTEMbI SHEPIETUUECKUX YPOBHEN MOJIEKYJIBI.

Bupl KBaHTOBBIX MEPEX0/10B (CIIOHTAaHHBIC U WHIYIIUPOBAHHbBIE TIEPEXOIbI).

Pa3nuuus B XapakTepucTUKaX CIIOHTAHHOTO M MHAYLUPOBAHHOTO U3ITy4YEHHUS.

Koaddunmentsr DifHInTeiiHA 1)1 CIOHTAHHBIX U MHYIIUPOBAaHHBIX epexooB. COOTHOIICHHE
Mexay KodpduirenraMu DUHIITEeHHA.

MexaHU3MBbl YIIUPEHUS CHEKTPAJIbHBIX JIMHUM [JIsI aKTUBHBIX CPEJ B Pa3HOM arperaTHOM
coctosiHuu. EcTecTBeHHass MMpUHA CHEKTPalbHOU JTHMHUHM. OJHOPOJHOE M HEOJHOPOJIHOE
YIIMpPEHHUE.

YcnoBus ycuneHus Koe0aHuil B KBAHTOBBIX CUCTEMAaX.

[TonsiTve OTpUIIATENBHOM TeMIiepaTyphbl (HHBEPCHUU HaceleHHOMCTeH).

Kunetnueckue ypaBHeHUs AJi IBYXYypPOBHEBOW KBAHTOBOM CHUCTEMBI.

BzaumoneiicTBre MIOCKOW CBETOBOM BOJIHBI C aKTUBHOM CPEJION.

CnocoObl TOCTUKEHUSI THBEPCUU HACEIIEHHOMCTE! B KBAHTOBBIX CUCTEMaX.

OTKpBITHIN onTUyeckuit pezoHaTop. [IpononbpHbie U onepeunbie MoAbl B pe3oHaTope dadpu-
[Tepo. CooTHomIEHUS A COOCTBEHHBIX YaCTOT MPOJOIBHBIX MOJI M MEKMOIOBOTO PACCTOSIHHUSL.
J1oOpOTHOCTH OTKPBITOTO ONTHYECKOTO PE30HATOPA.

[lepecTpanBaeMble onTUyecKre pe3oHaTOpbl. CeneKus MPOI0JIbHBIX U MONEPEYHBIX MOJ.
MHorocnoifHble TUINEKTPUIECKUE TOKPHITHS U UHTEP(EPEHIIMOHHBIE (PUITBTPHI.

YcnoBus caMoB0O30YKI€HUS JTa3epa.

Tpex- u 4eTbIpexXypoBHEBBIC Ja3ephl. CTalMOHAPHBIE PEKUMBI pabOTHI JazepoB. OnTUMAaNbHAS
oOpatHast cBsi3b. iMmysbcHBIE pexkuMbl. CHHXpOHU3aLUs MOJI. Moy siust JOOPOTHOCTH.
Tunel ra3oBbIx J1a3epoB. OCHOBHbBIE OTJIMYHUS ATOMAPHBIX, HOHHBIX U MOJIEKYJISIPHBIX JIa3€POB.
TBepnotenbHbie na3zepbl. OCOOEHHOCTH HAKAYKH.

Oco0eHHOCTH BOJIOKOHHO-ONTHYECKUX JIa3€POB.

Marepuaibl TOIyIPOBOJAHUKOBOW ONTO3JIEKTPOHUKHU. Y CIOBUS MOTJOUICHUS U U3IYyYEHUS
CBETA B MOJIYNPOBOAHUKE. TBEpAbIe paCTBOPHI 3aMEILICHHUS.

WHXEeKIIMOHHBIIN MOTYTPOBOAHUKOBBIN Jazep. [IpuHuumn paGoTsl.

['ereponepexopl, OCHOBHBIE IPEUMYIIIECTBA IIEPE] TOMOIIEPEXOIaAMH.

[TonynpoBOIHUKOBBIM reTeposasep.

[TonynpoBOIHUKOBBIE J1a3€pbl HA CBEPXPELIETKAX.

Cpetousnyuaromue auoabl. OcoOEHHOCTH KOHCTPYKUUH M OCHOBHBIE OTIHUYUS
MOJIYITPOBOIHUKOBBIX CBETOUO/IOB U J1a3€pOB.

Onrtuueckue ycunutenu. [1oaynpoBoAHMKOBBIE U BOJIOKOHHBIE YCUITUTENH.

AKYCTOONTHYECKHE MOAYJISATOPHI U 1e(PIEKTOPHI CBETA.

DIEKTPOONTUYECKHUE SJIEMEHTHI YIIPABIECHUS ONTUYECKUM U3ITYyYEHUEM.

doToanoIbI Ha OCHOBE P-h Mepexoa, p-i-n auoasl, JID/I.

[ITyMoOBbIE XapaKTEPUCTUKH JIA3EPOB.

[[IymoBBIE XapaKTEPUCTUKH (POTOMPHUEMHUKOB.

Henuneitnas nonsipuzanust Cpeibl.

['enepanust ONTUYECKUX TAPMOHUK.

DddexT mapameTpuyecKoro yCUIeHHs CBETA.

[IpocTpaHcTBEHHOE CAaMOBO3/IEMCTBUE CBETOBBIX ITyYKOB.

MHoro(}oTOHHBIC HETMHEHHO-ONTHYECKHE 3P PEKTHI.

Paccesnue cBera. Paccessnue Panesi, koMOMHAIIMOHHOE paccessHUE, BHIHYKACHHOE PacCesHHe
CBETA.

O dexT BpeMEeHHBIX U MPOCTPAHCTBEHHBIX ONMTUYECKUX COTUTOHOB.

duzuueckre OCHOBBI Toorpaduu.

DNeMEHTbI UHTETPaIbHOM ONTHUKH.

OnTuueckue ycTpoiicTBa HHPOPMATHKH.

9.1.3. IlpuMepHbIii epeYeHb BAPMAHTOB (3aaHNI) KOHTPOJIBHBIX PadoT
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1. llluprHa cHekTpaJbHOW JUHUM AaKTUBHOW cpenabl coctaBisier [lv = 1 I'T'm nmpwm

LEHTPATBHOM

JuimHe BoJIHBL cBeta 0.5 MM, Haiinute paccTosiHMe MeEXAY IUIOCKMMHU 3€pKadaMu
OTKPBITOTO

ONMTHYECKOTO pe30HaTOopa, MPU KOTOPOM Jia3ep Ha OCHOBE TaKOW Cpeabl MOXKET
TE€HEPHUPOBATH

M3JIyYCHHE B BUJI€ OJTHOM MPOAOJIbHON MOJIBI.
[Ipumeuanue: mpu pemieHuH 3aJayd HEeoOXOJUMO H300pa3uTh CXEMy pe3oHaTtopa u
pacrojoKeHue 3epKall.

2. Kakoli mMUpWHOW 3ampemeHHOW 30HBI MOJDKEH  00JagaTh MOJYNMPOBOJHUK, UYTOOBI
U3ITy4yeHue
Jazepa HaOIIOAAIOCh Ha JUTMHE BOJHBI A = (.7 MKM, JIe)aIieil B BUIUMON 9acTH ONTHYECKOTO
nuamnasoHa?
[Ipumeuanue: B pelIeHUH 3a/1a4i HEOOXO0AUMO MPUBECTH 30HHYIO TUarpaMMy U ONpeaeNnTh, K
KaKO# TpymIe OTHOCUTCS MOJYITPOBOIHUK (ITUPOKO30HHBIA UK Y3KO30HHBIN ).

3. KakoBa moOporHOCTh pe3oHaTtopa Dadbpu-Ilepo (3epkana OIMHAKOBBI), €CIH B HEM
BO3MOXKHA
Jma3zepHash reHepanus Ha JUMHE BOJHBI A = 0,6 MKM mnpu Kod(dunHeHTe YCUICHUS
AKTUBHOU
cpensl ka = 0,05 cm -1 m morepsix Ha paccessHue cBera B 3T1oil cpene o = 0,05 cm-1.
Hnuna
pe3onatopa L = 20 cMm, paccesHuem cBeTa U ero Audpakimued Ipu OTPaXCHUH OT 3epKall
MO>KHO
npeneOpeusb. I[lpuMeuanue: mpu pemieHUW 3aadud HEOOXOAUMO H300pa3UTh CXEMY
pe3oHaropa u
pacrojoKeHue 3epKall.

4. Bpluucnure 4acTOTy KBAaHTOBOIO MEpEXo/la M HHEPrui0 (OoTOHA, COOTBETCTBYIOIIME JJTUHE
BOJIHBI M3JIYYEHHST aprOHOBOTO Jiazepa A = 516 HM.
[Ipumeuanue: npu peleHuu 3a1a4u HeoOX0MMO IPUBECTU JUArpaMmy ypOBHEH.

5. BoluncnuTe 4acTOTy KBaHTOBOI'O IMepexofa W SHEpPrui0 (pOTOHA, COOTBETCTBYIOLIUE JIIMHE
BOJIHBI M3IydeHust TBepaoTeabHoro Y AG:Nd 3+nazepa A = 532 HM.
[Ipumeuanue: npu peleHu  3a1a4u HeoOX0MMO IPUBECTU JUArpaMmy ypOBHEH.

9.1.4. Tembl 1a00paTOPHBIX padoOT

HccenenoBanue OCHOBHBIX IIapaMETPOB ra30BOro jasepa
. MccnenoBanue npoCTpaHCTBEHHOM KOINepeHTHOCTH u3ilyyeHus He-Ne nazepa B 0O1HOMOIOBOM
pexume

N —

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercsa B GopMe, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosiTeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpolecca.

Hauatpe uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuajia, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;
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— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbISICHUTH UX
3HauYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumiIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3J10POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapymeHusiMH ciyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

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

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM MIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33aJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BONPOCHL. [ Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeaoCTaBICHIs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYEHHUS JHUI C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
30pPOBbSI U MHBAIUIOB 10 NUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI U BOCHIPUATHS HHDOpMALINH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.
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J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st i1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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