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@®opMbI TPOMEKYTOUHOM aTTECTaALUs Cemectp KonunuecTBo
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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).

Nunexc nucuumiunsl: 51.B.07.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOyYeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

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

[Iponecc u3ydeHuss TUCIUTUTMHBI HAINpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO#I 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIINH
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 AUCHIUIUIMHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKUx 4acoB.

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

Tabmuna 4.1 — Tpy10eMKOCTh JUCIUILIMHBI 10 BUAaM y4eOHOU AesITeIbHOCTH

. Bcero CemecTtpbl
Buapl yueOHOI nesTeabHOCTH
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 143 30 113
BHeayJIUTOPHas padoTa o0y4yarommxcsi ¢ mpenoaasarejieM, BCcero
[TonroroBka K TECTUPOBAHUIO 110 30 80
[ToaroToBka K KOHTPOJIBHOM paboTe 23 23
[ToaroroBka k 1abopaTopHoil paboTe, HaNMCaHUE OTYETa 10 10
IToaroroBka M ciaya 3xk3amMeHa 9 9

O0mast Tpya10eMKoOCTh (B 4acax) 180 36 144

Oo0mas TpynoemMKkocTh (B 3.e.) 5 1 4

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUIUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW IesTeJIbHOCTH NMPUBECHA B
tadymie 5.1.
Tabmuma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUBI YI€OHON ACSATEIHHOCTH

Jlex. Cawm. Bcero
[pak. | JIa6. dopmupyemsbie
HazBanwus pasnenos (Tem) JUCHHUILTAHBL | 3aH., pab., | vacos (6e3
3aH., 1| pal. KOMTICTCHITHH
q q HK3aMeHa)
6 cemecTp
| Baesienue 2| - | - |15 17 | DmKP-1,IIKP2
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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 - 14 21 ITIKP-1, ITKP-2
MOJ1
4 Tunsl ¥ peKUMBI paOOTHI JIA3€POB 1 - 8 24 33 [TKP-1, TIKP-2
5 Marepuassl OIYIIPOBOIHUKOBOU 1 - - 11 12 ITIKP-1, IIKP-2
MHUKPO- ¥ ONTOAIEKTPOHUKH.
I'eTreponepexoabl
6 ITonynpoBOAHMKOBBIE HICTOYHUKH 1 - - 11 12 [TKP-1, ITKP-2
W3IIyYCHUS
7 MeToabl MOYJISIIMUA U YTIPABIICHUS 1 - - 11 12 IIKP-1, IIKP-2
ONTUYECKUM U3TyUYEHUEM
8 doroanoab! ¥ PoToMpUEMHBIC 1 - - 11 12 IIKP-1, TIKP-2
yCTpOMCTBA
9 DneMeHThl UHTETPAJIbHOM ONTUKH. 1 - - 11 12 [IKP-1, [TKP-2

OCHOBBI HEJIMHEHHON OIITHKH.
dusnuecKue OCHOBHI TrOJ0rpapuu

10 OcHOBBI TPpUMEHEHUS 1 - - 20 21 [TKP-1, TIKP-2
OTTORJIEKTPOHHBIX U KBAHTOBBIX
puOOPOB B MH(HOKOMMYHHUKAITHOHHBIX
TEXHOJIOTHSIX U CUCTEMAaX CBS3H

Uroro 3a cemectp| 8 2 8 113 131

Utoro| 12 4 8 143 167

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

OpnHo-, IBYX-, 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

HanMmeHnoBaHue nMpakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B TabmuIe 5.5.

5.5. lIpakTnyeckue 3aHATHS (CEMUHAPbI)

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
PEe30HATOPHI U CEeNEKLUS | CAaMOBO30YXKIEHUS ONTHYECKUX
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.
Tabnuma 5.7. — Buabl caMoCcToATeIbHOU PaboThl, TPYIOEMKOCTh U (DOPMHUPYEMbIE KOMIICTCHIIUN
Buaer
Ha3zBanus paznenos (Tem) g . | Tpynoemkocts, | DopMupyemeie Dopmsbl
CaMOCTOSITENIBHOM
JUCUUTIIUHBI q KOMIIETEHIINH KOHTPOJISI
paboThI
6 cemecTp
1 Beenenue IloaroroBka x 15 [TIKP-1, I[IKP-2 | TectupoBanue
TECTUPOBAHUIO
Hroro 15
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2 ®u3n4ecKre OCHOBBI U IToaroroBka k 15 [TIKP-1, ITKP-2 | TectupoBanue
0COOCHHOCTH KBaHTOBBIX TECTUPOBAHUIO
npubopos Htoro 15
Hroro 3a cemectp 30
7 cemecTp
3 OnTtuueckue pe3oHatopsl u |[loaroroska k 4 [TIKP-1, I[IKP-2 | KontpoabsHas
CEJICKIIS MOJT KOHTPOJIBHOU padoTe pabora
IToaroroBka k 10 [IKP-1, IIKP-2 | TectupoBanue
TECTUPOBAHUIO
Hroro 14
4 Tunsl u pexxumsl padotel  |[ToaroroBka k 4 [TIKP-1, I[IKP-2 | KontpoabsHas
J1a3epoB KOHTPOJIBHOU padoTe pabora
IToaroroBka k 10 [IKP-1, IIKP-2 | TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 10 [IKP-1, I1IKP-2 | JIabopaTopHas
nabopaTtopHOi pabota
pabore, HarMCaHKe
oTuera
HTroro 24
5 Marepuassl IToaroroBka k 1 [IKP-1, IIKP-2 | KontponbHas
MOJTyPOBOIHUKOBOI MHUKPO- | KOHTPOJIBHOMU paboTe pabota
U ONITO3JICKTPOHUKH. IloaroroBka k 10 [TIKP-1, ITKP-2 | TectupoBanue
I'ereponepexonsl TECTUPOBAHUIO
Hroro 11
6 ITonynpoBOAHUKOBbIE IToaroroBka k 1 [IKP-1, IIKP-2 | KontponbHas
WMCTOYHHUKYU U3ITyYECHUS KOHTPOJIBHOHN paboTe pabota
IToaroroBka k 10 [TIKP-1, ITKP-2 | TectupoBanue
TECTUPOBAHUIO
Hroro 11
7 Metoasl MOAYJISALIUU U [Togroroska k 1 [IKP-1, IIKP-2 | KontponbHas
yIpaBi€HUs! ONTHYECKUM KOHTPOJIBHOU paboTe pabota
U31y4CHUEM IloaroroBka x 10 [TIKP-1, ITKP-2 | TectupoBanue
TECTUPOBAHUIO
Hroro 11
8 doronuoas! U [Togroroska k 1 [IKP-1, IIKP-2 | KontpoabHas
dboTonpreMHbIe YCTPONUCTBA |KOHTPOJIBHOMN paboTe pabota
IloaroroBka x 10 [TIKP-1, ITKP-2 | TectupoBanue
TECTUPOBAHUIO
Hroro 11
9 DnemenTs! uHTerpasibHON | IloaroroBka k 1 [IKP-1, IIKP-2 | KontpoabHas
onTuKu. OCHOBBI KOHTPOJIBHOHU paboTe pabota
HEJTMHENHOM ONTUKHY. IMoxroroBka K 10 [IKP-1, [TIKP-2 | TectupoBanue
®u3nuecKue OCHOBBI TECTUPOBAHHIO
rojorpapuun Utoro 11
9
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10 OcHOBBI IpUMEHEHUS [Togroroska k 10 [IKP-1, IIKP-2 | KontponbHas
OIITO3JICKTPOHHBIX U KOHTPOJIBHOH padoTe pabota
KBaHTOBIX OPAGOPOE B ITogroroska k 10 [IKP-1, IIKP-2 | TectupoBanue
MH(POKOMMYHHUKAITHOHHBIX TECTHPOBAHMUIO
TEXHOJIOTHSIX U CUCTEMAX
CBSI3H Hroro 20
Hroro 3a cemectp 113
ITogroroska u cnaya 9 OK3aMeH
JK3aMeHa
Hroro 152

5.8. CooTBeTcTBHE KOMNIETeHIUH, GOpMHPYEMBIX IPH H3YYEHUH AUCHHUILIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B TabymIie 5.8.

Tabnuna 5.8 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB
3aHATHI

Bunpl yueOHOI AeITeIbHOCTH
dopMmupyemsle
Jlek. [Tpaxk. JIab. Cam. @®OopMBI KOHTPOJIS
KOMIIETEHIIH
3aH. 3aH. pao. pao.
ITKP-1 + + + + KonrtponsHas padora, JlabopaTtopHast
pabota, TectupoBanue, JKk3aMeH
[TKP-2 + + + + KonTponbras pabota, JJaboparopras
pabota, TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucremMa /Jisl OLlEHKH yCIIeBA€MOCTH 00y4arouxcs
PeittuHroBasi cuctemMa He UCIOJIb3YETCS
7. YueOHO-MeTOANYecKOe 1 MH(OPMAIIHOHHOE o0ecneyeHHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. KBaHTOBas u ontuyeckas 3JeKTPOHUKA: YueOHOe mocoOue UIst CTYACHTOB, 00YYaIOUINXCs 110
HarnpayieHH0 noAroToBku 11.03.02 «MH(pOKOMMYHHKAIIMOHHBIE TEXHOJOTUU U CUCTEMBI CBSI3W»,
npodmins «OnTuueckue cuctemsl U cetu csaszu» / A. C. Ilepun, JI. . llanruna - 2018. 302 c.
[DnexTponHsIi pecypc]: — Pesxxum goctyna: https://edu.tusur.ru/publications/10350.

7.2. lonoJTHUTE/IbHAS JIUTEPATypa

1. ITuxTtuH, Anexcanap Hukomaesud. KBaHToBas u ontuueckas 3JIeKTpoHUKa [TekcT] : yueOHUK
st By30B / A. H. [Tuxtus. - M. : A6puc, 2012. - 656 c. (manuune B Oudamnoreke TYCYP - 42 3k3.).

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTes1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. OnTo31eKTPOHHbIE U KBAHTOBBIE MPUOOPHI U yCTPOHCTBA: YUeOHO-METOAUYECKOE [Toco0ue 1Mo
nabopatopHsiM padotam / B. 0. Psabuenoxk, I'. I'. Kym, B. M. [llangapos - 2018. 83 c. [DnekTpoHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/8914.

2. KBanTOoBas u ontuyeckas 3JIEKTPOHHUKA: YUeOHOEe METOINYECKOE MTOCOOUE MO MPAKTUYECKUM
3aHATUSM U CaMOCTOSATEIFHON paboTe ISl CTYNEHTOB, 0OYyJarONIMXCs 110 HAIPABJICHHUIO TOJITOTOBKH
11.03.02 «MHbpOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U cucTteMbl cBsizn» / A. C. [lepun, JI. W. lllanruna -
2018. 227 c. [DnextpoHHBIHA pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/10351.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJIS1 JIUIY
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0OB

y‘{e6HO-MeTOI[I/I‘{eCKI/IC MaTepuaJibl IJIA CaMOCTOSITEIbHOM U ay&HTopHOﬁ pa6OTLI o6yqaroumxc;1
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W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHUSIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00palaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(OPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPpaMMHOe o0ecrieyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0YHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3/iejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe o0ecredeHue A NPAKTHYEeCKUX 3aHATHI

VYyeOnast mabopatopust "DneKTpoHHBIX, KBaHTOBBIX 1 CBY mpubopos": yueOHas ayauTopus s
MPOBEACHUS 3aHATHUN JCKIIHOHHOTO TUTIA, Y4eOHas ayJUTOPHS ISl TIPOBEICHUS 3aHATHH MPAKTUIECKOTO
TUMA, yueOHas ayauTOpHUs JUIsl TIPOBENICHUS 3aHATUN J1a00OpAaTOPHOTO THUIIA, ydeOHAs ayJuTOpUs IS
MIPOBEACHUS 3aHATUN CEMHUHAPCKOT0 TUIIA, TOMEIIEHUE JI1 KypCOBOIO IPOEKTUPOBAHUSI (BBIIIOJHEHUS
KYpPCOBBIX paboT), MOMEIIECHUE ISl MPOBEACHUS TPYNIOBBIX M WHAMNBUIYAJIbHBIX KOHCYJIbTAINH,
TOMEIICHUE I MPOBEACHUS TEKYIIETO KOHTPOJISI M MPOMEXKyTouHOM arrtectaunu; 634034, Tomckas
obnacTts, T. Tomck, Bepmnnuna ynuia, 1. 47, 329a ayn.

Onucanue nMeronerocs 000pya0BaHus:

- Ocumtorpag Tektronix TDS 2012B;

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

- I'eneparop umnyinscos I'5-54;

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

- Octmtorpad KEYSIGHT SDOX1204A;

- I'eneparop curnanos ['4-126;

- Uctounuk nmranus YUII-1;

- 'eneparop curnanos Anritsu MG3670G;

- Hacrotomep YU2-32 - 2 mt.;

- Jlazep JITH-207A - 3 wrT.;

- Ontnyeckast ckambst OCK-3 - 3 mit.;

- BomsT™meTp mudpoBoit GDM-8145 - 2 mir.;

- Kommutekt maboparopusix padot mo "®dypee-Onruke" - 3 mrT.;

- [Ipoexrop;

- Kommnexr cnenuanu3upoBaHHON yueOHON MeOeny;

- PaGouee mecTo nmpenogaBaTels.

8.3. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

Yyebno-nayunas nadoparopus ['TIO "Onrosnexktponuka': yueOHast ayaguTopus AJiS MPOBEACHUS
3aHATUN MPAKTUYECKOTro THMA, yueOHas ayauTOpHs JJis MPOBEICHUS 3aHATHI J1abOpaTOpPHOTO THUIIA,
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ydyeOHasi ayIuTOpHS AJisl IPOBEJCHUS 3aHSATHII CEMHUHAPCKOTO THUIIA, MOMEIIEHUE JJIs MPOBEIEeHUS
TPYNIOBBIX U WHIWBUIYATbHBIX KOHCYJbTAIIMH, IIOMEIIEHUE NI CaMOCTOSATENIbHON paboThl; 634034,
Tomckas o6mactp, . ToMck, Bepmmanna ynuna, a. 47, 3296 ayn.

Onucanue UMeroIerocs 000pya0BaHuUs:

- Anmmaparypa HBOJIT Tpaucnopt-8x30 - 2 kpeiita B ctorike 19";

- Octmmtorpad mudposoit Tektronix TSD 2012B;

- 'eneparop curnanos SFG-2110;

- Bonmer™meTp nudposoit GDM-8145;

- Ocmnorpad GOS 620FG;

- Crenn nns 3anucu rojiorpadguyeckux IUGPaKIUOHHBIX peHIeToK Ha (OTOMOIUMEPHBIX
MaTtepuanax;

- AHanuzaTop Ja3epHbiX myuykoB BS-FW-FX33;

- Jlazep LSD-DTL-317;

- JIazep He-Ne JIT'H - 207;

- Cton ontuyeckuii "Standa";

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecneuyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMOCTOSTeNbHOU pabOThl UCTONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIACCHI),
Paco0KEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jleanna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

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

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

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTu «HTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMHU 310POBbAA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSIX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUSI IS
JIIOIEN ¢ MHBAIMIHOCTEIO.
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9. OnleHOYHbIE MATEPUAJIbI U METOAHYECKHEe PEKOMEHIANH M0 OPraHUu3alui U3ydeHusl
JUCIUTIINHDBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS

H l'[pOME)KyTO‘IHOfI aTrecTanumn

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

HagBaEﬁi}f;;iiiﬁ (rem) cigf/{ﬁgfg;r;;e ®opmbl kKoHTpoItst | OueHounsie MaTepuaisl (OM)
1 Beenenue [IKP-1, IIKP-2  |TectupoBaHue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 ®u3N4ecKre OCHOBBI U [IKP-1, I[IKP-2 | TectupoBanue [IpumMepHBIi IEpeYeHb
0COOEHHOCTH KBaHTOBBIX TECTOBBIX 3a/IaHUM
npuOopoB
3 OnTuueckue pe3oHaToOpsl U IIKP-1, IIKP-2  |KoHTposbHas IIpuMepHBIil IepeyeHb
CEJIEKLIHS MOJ pabota BapHaHTOB (3aaHUM)
KOHTPOJBHBIX padboT
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIIPOCOB
4 Tunsl 1 peKUMBI PaOOTHI IIKP-1, IIKP-2  |KoHTponbHas [IpuMepHBIil epeyeHb
Ja3epoB pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT
Jlaboparopnas Tembl 1a0opaTopHbIX pabOT
pabora
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 Marepuaisl [IKP-1, [IKP-2  |KonTpoJsibHas [IpumMepHbIi IEpedeHb
MOJIYTIPOBOTHUKOBOW MHUKPO- U pabora BapUaHTOB (3aJaHui)
ONTORJIEKTPOHUKH. KOHTPOJIbHBIX paboT
['ereporiepexopr TectupoBanue [IpumepHsIil nEpeYEHb
TECTOBBIX 3a/laHNUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
6 IlonynpoBOJHUKOBBIE [IKP-1, [IKP-2  |KonTposibHas [IpuMepHBIii TIEpeUYeHb
WCTOYHHUKH U3ITyICHHS pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX

BOITPOCOB
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7 Metoasl MOAYJIALIMU A [IKP-1, IIKP-2  |KoHTponbHas [IpumepHBIil nepeyeHb
YIIPABIICHUS ONITUYECKUM pabota BAapUAHTOB (3aJaHUI)
U3ITy4YEeHUEM KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
8 ®oronnoas! u Goronpuemusie |I[IKP-1, [IKP-2  |KontponbHas [IpumepHBIil nepeyeHb
yCTpPOHCTBA pabota BapHUaHTOB (3a/1aHUIN)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
9 DneMeHThI UHTETPAIbHON [IKP-1, IIKP-2  |KoHTposabHas [IpumepHBIil nepeueHb
onTUKkU. OCHOBBI HEJTMHEWHOMN pabora BapHaHTOB (3aaHUI)
onTukyu. PU3NyecKrue OCHOBBI KOHTPOJIbHBIX paboT
roxorpadun TectupoBanue [IpumepHbIil nEepedyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
10 OcHOBBI TPUMEHEHUS [IKP-1, [IKP-2  |KonTpoJsibHas [IpumMepHbIi IEpedeHb
ONTOYJIEKTPOHHBIX U KBAHTOBBIX pabora BapUaHTOB (3aJaHui)
puOOpOB B KOHTPOJIBHBIX paboT
MH(pOKOMMYHHUKAHOHHBIX TectupoBanue IIpuMepHBIil IepeyeHb
TEXHOJIOTUSX U CHCTEMAX CBSI3U TECTOBBIX 3a/1aHHI
OK3aMeH [lepeueHb IK3aMEHALIMOHHBIX

BOIIPOCOB

[lxana oneHku cHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU MIAHUPYEMBIX PE3yJIbTATOB OOYyUEHUS IO

OUCLUILIMHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHLHO) | MAKCUMAIBHOM | MIIM (hparMeHTapHbIE YMEHUN UITn HaBBIKOB WJIN
CyMMBI 0aJuIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MpUMEHEHNE
yMeHHue HABBIKOB
3 ot 60% 1o o01re, HO He B IIEJIOM YCIHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHBIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHUCTEMAaTUYECKH | CUCTEMAaTUYECKOe
CYMMBI 0aJIOB OCYLIECTBIISIEMOE IIPUMEHEHNE
yMEHUe HAaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

W

3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBI€ NMPU3HAKU WJIM TEPMUHBI U3YYaEMOTO JJIEMEHTA COJEPKaHUsI, UX
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTaX, N300paKCHUAX WM CXeMaX U 3HAET, K KAKUM UCTOUYHHUKAM HY>KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
IECUCTBUAX.
4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Kakue BHABI KBAHTOBBIX MEPEXOJO0B AalOT BO3MOXKHOCTh T'€HEPUPOBAHUS KOTEPEHTHOTO
U3ITy4eHUs TPU B3aUMOCHCTBUH 3JIE€KTPOMArHUTHOTO MOJIsI C KBAHTOBBIMU cHCTEMaMu?
a) CrioHTaHHBIE TIEPEXO/IbI
0) UamymmpoBaHHbIE TEPEXOIBI
B) be3bIznyuaTenbHble nepexoabl
r) BupryanbHbie nepexoabl
2. IlpononbHabie MOBI B pe3oHatope Pabpu-Ilepo popmupyrorcs, eciau mpu pacnpoCTpaHESHUH
IJIOCKOW CBETOBOM BOJIHA HA €T0 JUIMHE YKJIAIbIBACTCS:
a) HedeTHOE umnCI10 MOITYBOJH
0) YUeTHOE YMCIIO TTOJTYBOIH
B) Llenoe uncio moayBoH
r) Henenoe uuciio mosryBoiH
3. B pexxume cBOOOHOM reHepaIuy JIa3epHoe U3IyIeHUE TIPEICTABIIIET COOOM:
a) HenpepriBHOE M3MydeHne
0) [lepuoanueckyio mocnea0BaTeIbHOCTh UMITYJILCOB OAMHAKOBON aMIUIUTYIbI
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10.

1.

12.

13.

14.

B) OMHOYHBIN UMITYJIBC C BBICOKOW dHEPTUEH

r) KBazuperymsipHyto mociaeaoBaTeIbHOCTh UMITYJILCOB C pa3HOM aMIUIUTYAOU

Kakoii xapakTep uMeeT Ja3epHOe U3TyYeHUE B PEKUME CUHXPOHU3ALMU MO ?

a) OTO HENpPEePHIBHOE U3ITyUCHHE

0) DTo mepuoaMYecKas MOCIeI0BATEIbHOCTh KOPOTKUX UMIYJbCOB C BHICOKOM MTHOBEHHOM
MOIIHOCTBIO

B) DTO OIMHOYHBIM UMITYJIBC C BEICOKOU SHEpPrueit

r) DTO MOIIHOE HEKOI'€PEHTHOE U3TTyYeHUE

. Uto u3 cebst mpeacTaBiseT aKTHBHAS CPe/la B Ta30BBIX Jiazepax?

a) OTo0 OJTHOATOMHBIN Ta3

0) D10 ra3, cMech ra3oB WM CMECh T'a30B C TapaMHu METAIIOB
B) DTO ABYXaTOMHBIH Ta3

r) [IpaBmipbHOTO OTBETA HET

. Kako#t nomxna ObITh 3Heprusi (GOTOHA IS €ro MOTJOMIEHHUS B MOJYHPOBOJIHHUKOBOM

Marepuaie?

a) Ona nomkHa OBITH OOJIBITIE IIIMPUHBI 3aMPEIICHHON 30HBI TTOJIYITPOBOIHUKA

0) OHa noJpKHA OBITh MEHBIIIE IMUPUHBI 3aNIPEIICHHON 30HbI MOTYTPOBOIHUKA

B) OHa toymkHa ObITh MEHBIIE MOJOBUHBI IIUPHUHBI 3aMIPEILIEHHONM 30HbI OJIYIPOBOIHUKA
r) [IpaBmiibHOTO OTBETA HET

. Uto mpexacraBnseT u3 ceOs MOTyIIPOBOIHUKOBBIN rereporepexon?

a) JTO KOHTAKT JBYX MOJYNPOBOJHUKOB C Pa3HOM IMUPUHON 3aMpenieHHbIX 30H

0) D10 00J1aCTh MOYTIPOBOIHUKA C H3MEHEHHEM THIIA MPOBOANMOCTH

B) DTO KOHTAaKT JABYX MOJYNPOBOJHUKOB C OJMHAKOBOW NIMPUHON 3alpelieHHbIX 30H
r) [IpaBmiibHOTO OTBETA HET

. BO3MOHO JIM TOCTUKEHUE COCTOSTHUSI C THBEPCHEI HACEIIEHHOCTEH B P-n romonepexoe?

a) Jla

0) Her

B) BO3MOKHO TOJIEKO TIpU paBEHCTBE HYJIIO a0COTIOTHON TeMIEpaTyphl CPEbl
r) OHO CylIecTByeT B TAKOM TIepeXo/ie BCeraa

. HyxeH nm onrtuueckuii pe3oHaTop st paboThl cBeToIMOAa?

a) Jla

0) He o0s3arenen

B) HyxeHn, B Buje BHentHero pe3oHaTopa Padpu-Ilepo

r) [IpaBmipbHOTO OTBETA HET

Kakoe ycTpoiicTBO Ha3bIBaIOT ONTUYECKUM YCUITUTENIEM?

a) OnTuyeckoe yCTPOMCTBO Ui yCUIICHUS JIEKTPUUECKUX CUTHAJIOB

0) PannosnexTpoHHBIN TPUOOP JIs1 yCHIICHHS ONITUYECKUX CUTHAJIOB

B) ONTUYECKHI SJIEMEHT WJIM YCTPOMCTBO JIJISt YCHIICHHUSI CBETOBOTO TIOJIS

r) [IpaBmipbHOTO OTBETA HET

B ueMm cyTh anekTpoonTraeckoro 3¢ dexra?

a) OTO ycusieHUe 3JEKTPUUECKUX CUTHAJIOB IIPU BO3JICHCTBUU CBETA HA CPELy

0) OT0 U3MEHEeHHE ONTHYECKOI0 MOTJIONICHUS B CPeie ITPH BO3IEHCTBUU 3JIEKTPUUECKOIO MOJIs
B) DTO U3MEHEHHE MOKa3aTeNsl MPEJIOMIICHHSI CPEIbI IPU BO3ACHCTBUH JIEKTPUYECKOTO MO
r) [IpaBmiibHOTO OTBETA HET

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

0) [Ipu obpaTHOM

B) [Ipu npsimom cMmetnieHnn, OIM3KOM K HAIPSDKEHHUIO TTPO00s

r) [IpaBmiibHOTO OTBETA HET

[TapameTpbl KaKMX 3JIEMEHTOB MOTYT MEHATHCS ITPU BO3JACHCTBUM CBETA?

a) [IpoBogHUKOB

0) [TonynpoBOAHMKOB

B) [1onynpoBOHUKOBBIX M TUANEKTPUUECKUX

r) [IpaBmipbHOTO OTBETA HET

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

a) Her

0) da
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15.

16.

17.

18.

19.

20.

PN RE DD

B) DTO OCHOBHOM NMPUHIIUI pabOTHI (OTOIMOAA

r) [IpaBmiipbHOTO OTBETA HET

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

a) Eciii ona 607bI11e HANPSHKEHHOCTH BHYTPHATOMHOTO TIOJIS

0) Eciiu ona cpaBHMMa ¢ HaNPsHKEHHOCTHIO BHYTPUATOMHOTO TOJIS

B) Ecnu ona Oonbpuie Hamps)XKeHHOCTH JJIEKTPUYECKOTO IMOJs, COOTBETCTBYIONIEH
AIIEKTPUYECKOMY MPOOOI0 CPEIIb

r) [IpaBmiibHOTO OTBETA HET

KaxoBa ocHOBHas 11eJ1b pU peann3anui 3QpPeKToB mapaMeTpuyecKoro yCuneHus?

a) ['enepupoBaHue JUIMHHOBOJIHOBOTO U3JTy4€HHUsI IPU KOPOTKOBOJIHOBOI HaKauke

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

B) ['eHepaiusi BTOpOil TapMOHUKH U3TYUYEHUST HAKAUYKH

r) [IpaBmiibHOTO OTBETA HET

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

a) Jla

0) Het, TOJIbKO B KPUCTAINTMYECKHUX CPeIax

B) OH Ha0MI0AaeTCs TOJMBKO B JIEKTPOONTHYECKUX KpUCTAIIaxX

r) [IpaBmipbHOTO OTBETA HET

Bo3MOXHO U 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
MHTEHCUBHOCTb CBETA OYEHb BHICOKA

r) [IpaBmiibHOTO OTBETA HET

N3mensieTcsa nmu yactoTta cBeTa npu PaneeBckoM paccessHun?

a) Jla

0) Her

B) OHa U3MEHsETCs MPH JIFDOOM pacCessHUN

r) [IpaBmiibHOTO OTBETA HET

B uem 3akmouaercsi ocHOBHOE oTiiuue rojorpaduu ot potorpadun?

a) ['onorpaduveckuii MPUHITKIT TO3BOJISIET 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 IMOJIA

r) [IpaBmipbHOTO OTBETA HET

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

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

IIpaBuno yacror bopa.

Bouna ne bpoitnis, pusuueckuii cMbICT BOJTHOBOM (DyHKITHH.

VYpasuenue Illpenunrepa.

TunuyHas CTpyKTypa CUCTEMBI JHEPIE€TUUECKUX YPOBHEN MOJIEKYJIBI.

Bubl KBaHTOBBIX IEpEX0/10B (CIOHTAHHBIE U MHIYLIUPOBAHHBIE TIEPEXOIBI).

Pa3znuuust B XapakTepuUCTUKaxX CIIOHTAHHOIO U MHAYLUPOBAHHOTO U3JIy4YEHHUS.

Koaddunuentsr DitHIITEiHA 17151 CHOHTAaHHBIX U UHIYLHUPOBAaHHBIX NepexooB. COOTHOIIEHNE
MeXIy KodpduureHTamu JHHIITEHHA.

MexaHu3MBbl yIIMPEHUS CIIEKTPAJIbHBIX JIUHUM JJIs1 aKTUBHBIX CPEJ B Pa3HOM arperaTHOM
coctosgHuu. EcTecTBeHHas IMpHUHA CHEKTpanbHOW JUHUHU. OIHOPOJHOE U HEOJHOPOAHOE
YIIUPEHHE.
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10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.

25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44.
45.

YcnoBus ycuneHus KojiebaHuil B KBAaHTOBBIX CHCTEMAaX.

[TonsiTne oTpULIaTeTLHON TeMIIEpaTyphl (MHBEPCUH HACEIICHHONCTEN ).

Kunernueckue ypaBHeHUS 7151 IBYXYPOBHEBOW KBAHTOBOM CUCTEMBI.

B3anmopaeiicTBre MIOCKON CBETOBOM BOJIHBI C AKTUBHOM CPEOM.

CniocoObl TOCTUKEHUSI THBEPCUN HACEJIEHHOMCTE! B KBAHTOBBIX CUCTEMaX.

OTKpBITBIN ONITHYECKHI pe3oHatop. [IpogonpHbIe U oTIepedHbIe MOBI B pe3oHaTope Dadpu-
[Tepo. CooTHomIeHus At COOCTBEHHBIX YaCTOT MPOJOJIBHBIX MOJI M MEKMO/I0BOTO PACCTOSIHUSL.
J1oOpOTHOCTH OTKPBITOTO ONTHYECKOIO PE30HATOPA.

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

VYcnoBus caMoB0O30YyKI€HUS J1a3epa.

Tpex- u yeTblpexypoBHEBbIE J1azephl. CTalMOHAPHBIE PEKUMBI PabOTHI JazepoB. OnTUMAaNbHAs
oOpatHast cBsi3b. MiMmysbcHbIE pexkuMbl. CUHXpOHU3aLus MoJI. Moaymsust JOOpOTHOCTH.
Tunsl ra3oBbIxX Ja3epoB. OCHOBHBIE OTIUYHS AaTOMAPHBIX, HOHHBIX U MOJIEKYJIIPHBIX JIa3€pPOB.
TBepaorenbHbIe 1a3zepbl. OCOOCHHOCTH HAKAYKH.

Oco0eHHOCTH BOJIOKOHHO-ONTHYECKUX JIa3€pPOB.

Martepuaibl HOJYNpPOBOJHUKOBONW ONTOANEKTPOHUKHU. Y CIOBHUS MOTJIOMICHUS U U3TyYCHUS
CBeTa B MOJIYNPOBOJHUKE. TBepbie pacTBOPHI 3aMEIICHHUS.

NHXKeKITMOHHBIN TTOJTYTTPOBOTHUKOBBIN J1azep. [IpuHIun paboTsl.

['eTepornepexoibl, OCHOBHbBIE IPEUMYILIECTBA NIEPE]] TOMOIIEPEXOAAMH.

[TonynpoBOAHUKOBBIN reTeposasep.

[TomynpoBOIHUKOBBIE J1a3€Pbl HA CBEPXPEIIETKAX.

Cpetousnyuatromue auoabl. OcoOEHHOCTH KOHCTPYKLUUHM M OCHOBHBIE OTJIUYUS
MOJTyPOBOIHUKOBBIX CBETO/IMO/IOB U JIa3€POB.

OnTuueckue ycunurenu. [1o1ynpoBoIHUKOBBIE U BOJOKOHHBIE YCHIIUTEH.
AKYCTOONTHYECKHE MOAYIISATOPHI U 1€(PIEKTOPHI CBETA.

DNIEKTPOONTHYECKUE IIEMEHTHI YIPABICHUS ONTUYECKUM H3ITYyUCHHEM.

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

[IymoBBI€ XapaKTEPUCTUKH JIa3€POB.

[[IymoBBIE XapaKTEPUCTUKH (POTONPUEMHUKOB.

Henuneitnas nonasgpuszanusi Cpeabl.

['eHepariyist ONTHYECKUX TAPMOHHUK.

D¢ dekT mapaMeTpuIeCcKOro yCUICHHS CBETa.

[IpocTpaHcTBEHHOE CaMOBO3/ICHCTBUE CBETOBBIX MYUYKOB.

MHuoro}oToHHBIE HETUHEHHO-ONTHYECKHE YPPEKTHI.

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

O} deKxT BpeMEHHBIX U IPOCTPAHCTBEHHBIX ONITUYECKUX COJIUTOHOB.

dusznueckre OCHOBBI roorpaduu.

DJIEeMEHTBl UHTETPAIbHON ONTHKHU.

Onruueckue ycTpoicTBa HHOOPMATHKHY.

9.1.3. IIlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

. lllupyHa cnexkTpaabHON JHMHUM aKTUBHOW cpenbl coctasuaser [Jv = 1 I'Tu npu
LIEHTPaJIbHOU
nnuHe BoJHBL cBeta 0.5 Mxm. Haiigute paccTosiHMe MeXIy IUIOCKHMHU 3€pKajamMu
OTKPBITOTO

ONTUYECKOTO pe30HaTOpa, NpPU KOTOPOM Jla3ep Ha OCHOBE TAaKOU Cpeabl MOXKET
TE€HEPUPOBATH

U3JIy4CHHUE B BUJE OJHOMU IIPOJOJIBHON MOJBI.

[IpuMeuanue: mpu pELICHWH 3aaud HEOOXOJUMO HM300pa3uTh CXEMy pe30HaTopa U
PacCIIOJIOKEHUE 3epKall.

Kakoil mupuHOW 3ampemeHHON 30HBI JOJKEH  00JiagaTh MOJYNPOBOJAHUK, YTOOBI
U3JIly4eHUe

na3epa HaOJI0IaI0Ch Ha JITMHE BOJMHBI A = (.7 MKM, JIeKallei B BUIUMOMN YaCTH ONTHYECKOTO
nuarna3oHa?

[TpumMeuanue: B pelieHNH 33424 He0OX0IMMO IPUBECTH 30HHYIO AMAarpaMMy U ONpPEIeTuTh, K
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KaKO# TpymIe OTHOCUTCS MOJYITPOBOIHUK (ITUPOKO30HHBIA UK Y3KO30HHBIN ).

3. KakoBa moOporHOCTH pe3oHaTtopa Padbpu-Ilepo (3epkana OIMHAKOBBI), €CIH B HEM
BO3MOXKHA
JaszepHasi reHepanus Ha JUIMHE BOJHBI A = 0,6 MKM mnpu Kod(dunHeHTe yCUICHUS
AKTUBHOMU
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 Audpakinue Ipu OTPaXCHUH OT 3epKall
MOKHO
npeHeOpeusb. I[lpuMeuanue: mpu pemieHUW 3aaaddl HEOOXOAUMO H300pa3UTh CXEMY
pe3oHaropa u
pacrojoKeHue 3epKall.

4. Bpluucnure 4acTOTy KBAaHTOBOIO MEpeXo/la M HHEPrui0 (OoTOHA, COOTBETCTBYIOIIHE IJUHE
BOJIHBI M3JIYYEHHST aprOHOBOTO Jiazepa A = 516 HM.
[Ipumeuanue: npu peleHu  3a1a4u Heo0X0MMO IPUBECTU JUArpaMMy ypOBHEH.

5. BoluncnuTe 4acTOTy KBaHTOBOI'O Iepexofa W SHEpPrui0 (pOTOHA, COOTBETCTBYIOLIUE JIIMHE
BOJIHBI M3iIydeHust TBepaoTeabHoro Y AG:Nd 3+nazepa A = 532 HM.
[Ipumeuanue: npu peleHu  3aauu HeoOX0AMMO IPUBECTU JUArpaMmy ypOBHEH.

9.1.4. Tembl 1a00paTOPHBIX padOT

—_

. MccnenoBanne 0CHOBHBIX ITapaMeTPOB ra30Boro Jlazepa
2. HccnenoBaHue NpoCTpaHCTBEHHOM KorepeHTHocTH u3inyueHus He-Ne nazepa B 0o1HOMOAOBOM
pexume

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, Mperoiaraiiiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTp uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI JUIsl Ty4YlIET0 OCBOCHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COACPKAIIUMHU
Hay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUWBUIyalbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

I[JISI JUL C¢ OrpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBbAd W HHBAJIHUAOB HNPCAYCMOTPCHBI
AOMOJHHUTCIBHBIC OLCHOYHBIC MATCpHaJibl, ICPCUCHb KOTOPBLIX YKa3aH B Ta6m/1ue 94.
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Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA IS JIUI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENBEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecThl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpenmyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o011IeMe IUIITHCKUM
MOKa3aHMSIM

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

[Ipenmy1iiiecCTBEHHO MPOBEpPKa
METOJIaMU, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauuecKkue PE€KOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BAaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouuxcs mpeaycMaTpuBaeTCs
noctynHas popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
3I0POBbS U WHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHHUSAM UX 37I0POBbS U BOCTIPUATHS HHPOPMALIUU:

JLst M1 ¢ HAPYIIEHUSIMU 3PeHUsI:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpU(TOM.

Jst M1 ¢ HAPYIIEHUsIMU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeyaTHOU (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMHU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OUCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.
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