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Cnncok 10KyMEeHTOB U MATEPUAJTIOB
[lepeueHr TUTAHUPYEMBIX PE3yJAbTATOB OOYYCHUS 10 JUCIUILUIMHE, COOTHECEHHBIX C
TUTAHUPYEMBIMH PE3yJIbTaTaMU OCBOCHHS 00pa30BaTEILHON IPOTPaMMBbl
Ienb ¥ MECTO TUCIUIUIMHBI B CTPYKTYPE 00pa30BaTEILHOM MPOrpaMMbl
Conepxanue paboyeil mporpamMmbl (00bEM JUCIUILTAHBI, THIIBI W BHUJABI YYCOHBIX 3aHSATHUH,
yueOHO-MeToAnYEeCKOe 00eCTIeYeHne CaMOCTOATENLHON paboThl 00yUYatomnXxcs)
®DoHJT OIIECHOYHBIX CPEJICTB M0 AUCIUILTAHE
4.1. IlepedeHp KOMIIETEHIW C YKa3aHHEM OJTaloB WX (pOpMHpPOBAaHHSA B TPOIECCE OCBOCHHSA
oOpa3zoBarenpHON TporpaMMbl. OmnucaHue MmoKa3aTelieli 1 KpUTepreB OlEHUBAHMS KOMIIETSHITUN
Ha Pa3UYHBIX dTarax ux GOPMHUPOBAHHUS, OTIMCAHHUE IITKAT OTICHUBAHUS
4.2. TunoBble KOHTPOJIbHBIE 3aJaHMsI WIIH MHBIE MaTepUaibl, HEOOXOAMMBIE IS OLEHKH 3HAHUM,
YMEHHIA, HAaBBIKOB W OIBITa JCSITEIHHOCTH, XapaKTEePH3YIOMUX dTambl (OPMHPOBAHHS
KOMIIETEHIINH B MPOIIecCe OCBOCHHS 00pa3oBaTeIbHON MporpaMMbl. MeToauveckne MaTepralbl,
OTIpEIETISIONINE TPOIENyphl OICHUBAHWS 3HAHWI, YMEHWIH, HABHIKOB W OIBITA NEATEIbHOCTH,

XapaKTepU3YIOLIHUX 3Tanbl HOPMUPOBAHUS KOMIIETCHIUN

4.3. Petimune-nian Oucyuniunl (npu Heobxooumocmu)

YyeOHo-MeToUIecKoe 1 HH(OPMAIMOHHOE 00eCIIeYeHNe TUCITUTUTAHBL

5.1. IlepedeHs OCHOBHOM | JIOTIOTHUTENBHOHN Y4eOHOU TUTepaTyphl, HEOOXOAMMOM 1T OCBOSHUS
JUCLUIIIMHBI

5.2. Tlepeduenb pecypcoB HH(POPMALMOHHO-TEICKOMMYHUKAIIMOHHOW ceTu «U HTepHeT» W

MPOrpaMMHOT0 00eCIICUeHUs, HEOOXOIUMBIX ISl OCBOCHUS JTUCIUTUIUHBI

MarepuanbHO-TeXHUYeCKass 0a3a, HeoOxoaumas JUIs OCYIIECTBJICHHS 00pa30BaTEIbHOIO

mpounecca 1nmo AUCIuIlInge



1 IlepeyeHb MIaHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO AUCHHMILIMHE, COOTHECEHHBIX €
IJIAHUPYEMBIMH Pe3y/IbTaTaMH 0CBOCHHMS 00pa30BaTe/bHON MPOrpaMMbl

B pesynpraTe OcBOEHHs 00pa30BaTeNbHOW MPOTpaMMbl OOYYAIOUIUICS JOHKEH OBIAJIETh
CJIEYIOIIMMU PE3yIbTaTaMu O0yUYEHHUS 110 TUCIUTUINHE!

Kareropus dopMmupyemasn Kon n HaumeHoBanme Pe3yabTarnl 00yyeHus
(rpymnna) KoMIeTenuus (¢ HHHKATOPA T0CTHKEHHUSI Mo AUCHUIIHHE
KOMIIETeHIMil | ykazanmeM Koxa) KOMIIeTEeHI[UH
Cucremuoe u | YK-1. Coocoben | VK-1.1. 3HATH dusnueckue
KPUTUYECKOE OCYIIECTBIIST 3HaTh (U3MYECKUE MPUHLMUIBI | TPUHIUIIEL paboThI
MBIIICHIE MIOKCK, KPUTHUYECKHH | paboThl KBaHTOBBIX U | Pa3IUYHBIX THIIOB JIa3epoB,
aHaTW3 W CHHTE3 | ONTOANIEKTPOHHBIX mpubopos, | HOIYIPOBOAHHKOBBIX
nH(OpMAaIH, CXeMy MOCTPOEHHsI OCHOBHpIX | HUCTOYHHKOB 1
IPUMEHSATh TUIIOB KBaHTOBBIX u | MPHCMHUKOB ONTHYICCKOTO
CHCTEMHBIH TIOMXOJ | ONTOMICKTPOHHBIX mpuGopos, | MIYHCHHA,  TCXHOIOTHIO
M3TOTOBJICHHUSI MATEPHAIIOB
TSt pelieHus | TEXHOJIOTHUIO U3TOTOBJICHUS
OIITOAJICKTPOHHKH.
MOCTABJICHHBIX 3a]a4 | MaTepHaloB, MPUMEHSEMBIX B
OIITOAJICKTPOHHOM
MprOOPOCTPOCHUHT
YK-1.2.
VYMers MPOBOJIUTH
IKCTICPUMEHTAIbHBIC
YmMmers IIPOBOAUTH
UCCJICJIOBAHUS C MPUMEHCHUEM
IKCTIEPUMEHTATbHBIC
KBAaHTOBBIX M ONTOAJIEKTPOHHBIX
HCCIIeJOBaHUS c
npudopoB, BEIOUpATH
YCIIOIb30BAaHUEM PA3IMIHBIX
Marepuabl Uil H3TOTOBJICHHS
THITOB Ja3epos.,
OCHOBHBIX 3IIEMEHTOB
MOTYTPOBOTHUKOBBIX
KBAaHTOBBIX M ONITOAJIEKTPOHHBIX
YCTPOICTB VMCTOYHUKOB u
VK-1.3. MPUEMHUKOB ONTHYECKOTO
Briagerp metomamu Hactpoiiku | U3TyHCHMS.
KBAaHTOBBIX npubopos, | Biaxers METOAaMU
u3MepeHust  mapamerpoB  u | HACTPOUKH pasiIu9HbIX
XapaKTEPHCTHK. THITOB Ja3epoB u
U3MEPEHUSI UX BBIXOJHX
JTAHHBIX.
IK-1. Crocoben | TTK-1.1. 3HaTh ¢buznueckue
CTPOUTH 3Hath (DU3MUECKHE MPUHIUIBI | TPUHIUIIEL paboTHI
npocTeiime paboThI KBaHTOBBIX U | UCTIOJIb30BAaHUEM Pa3IMYHBIX
du3ngeckue M | ONTODJIEKTPOHHBIX ~ NPUOOPOB, | THIIOB Ja3epoB,
MaTeMaTHYeCKHe JUISL TIOCTPOSHHST (PU3NYECKHX U | MOIYNPOBOIHUKOBBIX
MOJIeM  MPUOOPOB, | MATEMAaTHYECKUX Mojiesiell | MCTOYHUKOB U TMPUEMHHUKOB
CXeM, YCTPOMCTB W | MpUOOPOB, CXEM, YCTPOMCTB M | ONTHYECKOTO U3ITyYCHUS.
YCTaHOBOK YCTAaHOBOK 3JIEKTPOHUKH. JUTSL TIOCTPOCHHST (DU3HUYECKUX
3JEKTPOHUKHU u | [IK-1.2. U MaTeMaTHUYECKUX Mojelen
HAHOJICKTPOHUKH VMmerb HPOBOJUTH | MPUOOPOB, CXEM, YCTPOWCTB
pa3InYHOrO HCCJICI0BAHNS C | M YCTaHOBOK DJJIEKTPOHHKH.
(GYHKIIMOHATLHOTO MCIIOb30BaHMeM (H3HICCKHX | Vyers, MPOBOJIUTH

MU MaTeMaTHYEeCKH MOoJeled

Ha3HA4YCHUA, a TAKXKEC
npuOOpOB, CXEM, YCTPOMCTB

HUCCIICA0BaHUA Pa3IMYHBIX
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paboTEHI JTa3epoB.

HCIIOJIB30BaTh M YCTaHOBOK DJICKTPOHHMKHU M | YCTPOMCTB M YCTaHOBOK
CTaH/IapTHbIC HaHORJIEKTPOHUKH KBaHTOBOH DJICKTPOHHKH U
porpaMMHBIE PasIMYHOr0  (PYHKIMOHAIb- | ONTOIIEKTPOHHKH
cpeacrsa pux | HOroO Ha3HA4YCHMA. pa3nugHOro  (PYHKIIMOHAIH-
KOMITBFOTEPHOTO TK-1.3. HOT'O HAa3HAYCHUSI.
MOZCIMPOBAHHS Bnaners MeTOoIaMU H
HaBbIKAMHU HACTPOUKHU | Braners METOTAMH W
KBAHTOBRIX NpUOOPOB, | yappikamu HACTPOUKH
M3MEPEHHs ~ apaMeTpOB U | qpuGopoB M yCTPOHCTB
XapaKTCPUCTHK, JIa3epOB pA3IMYHBIX THIIOB,
KOMITBIOTEPHOTO KOMITBIOTEPHOTO
MOJICTTMPOBAHUS PEKUMOB | NoneupoBaHUA — PEKUMOB

pa6OTLI JIa3CpPOB.

2 IleJab 1 MeCTO JUCHMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MIPorpaMmMbl

JucturuimHa «KBaHTOBasE U ONTUYECKAsl AIEKTPOHUKA» OTHOCHTCS K JUCHMIUIMHE MO BBHIOOPY
b1.B./IB.06.01.
Jucnunnuna u3yyaetcst Ha 3 Kypce(ax) B 5 cemectpe(ax).

JanHblil Kypc npenHa3zHayeH Juisl CTyneHTOB Hampasienus 11.03.04
HaHOAJICKTPOHUKA.

Ilenr mnpenogaBaHus JAWCIHUIUIMHBI. (OPMHUPOBAHHE COBPEMEHHBIX TPEJICTABICHUNH O
dbu3nUecKUX MPHUHIUINAX (QYHKIIMOHUPOBAHHS, PEKUMOB PaOOTHI, XapaKTEPUCTUK, TAPAMETPOB U
TUINIOB COBPEMEHHBIX MOJYIPOBOJHUKOBBIX OINTO3JIEKTPOHHBIX MPHOOPOB, KBAHTOBBIX u
HEJIMHENHO-ONTUYECKUX YCTPOMCTB.

VYyeOnas aucnumimHa «KBaHTOBas W ONTHYECKas JJIGKTPOHHUKA»  3aHUMAET OJHO U3
[EHTPATBHBIX MECT cpeir (YHIaMEHTAIBHBIX AUCIUILIINH, ONMPEACISIONMX CBOMM COJEPKaHUEM
npodeccnoHaNbHYIO TOJATOTOBKY CTYJAEHTOB PaHO3JIeKTPOHHBIX HanmpaBieHuil. OHa HAXOAUTCS Ha
CTBIKE JIMCUMIUIMH, OOECIEUYMBAIOMMX O0a30BYI0 W CHEIHAIbHYIO TOATOTOBKY CTYACHTOB U
MOMOTAeT TOJrOTOBKE OyAYyIIUX CIENHUATUCTOB B 00JIACTH ONTOIJNEKTPOHUKHU. M3ydaemas
JUCHUIUTNHA (GOPMUPYET OOIIeTeXHHUECKUd (DyHIaMEHT MOJATOTOBKU OYAYIIMX CHEIHAINCTOB B
00JIaCTH AJIEKTPOHUKH, a TMPUOOPETEHHBIE CTYACHTAMHU 3HAHMS M HABBIKU HEOOXOIUMBI KakK JJist
KBTM(UIIMPOBAHHOTO TIOCTPOCHUSI PATMODIEKTPOHHON  ammaparypbl, Tak U Ui pa3paboTKu
YCTPOWCTB, CBSI3aHHBIX C Mepeaadyeit 1 00paboTKON CUTHAJIOB.

<<9J'IeKTp0HI/IKa nu

3 Copep:xanue padoueii mporpaMmMsbl (00beM AUCHMILUIMHBI, TUNBI U BUABI Y4e€OHbIX 3aHSITHI,
y4eOHO-MeToANYecKoe ofecreyeHrne CaMOCTOATEIHLHOIH padoThl 00yYaloMXCH)

Coneprxanue padoueii mporpaMmsl mpeactarieHo B [Ipunoxenuun Ne 1.

4 (I)OH}I OILICHOYHBIX CPECACTB MO JUCHUILJINHE

4.1. IlepevyeHb KOMIETEHIMI ¢ yKa3aHMeM 3TanoB MX (OPMHPOBAHUS B Npomecce OCBOCHHSA
o0pa3oBaTe/ibHOM MporpaMmMsbl. Onucanue Nokasarteieil 1 KpUTepUeB OLleHUBAHUS KOMIETEHIUIH Ha
PA3JIMYHBIX 3TANAX UX (OPMHUPOBAHUS, ONIMCAHNE IIKAJT OLCHUBAHUS

Kon u popmynnpoBka KOMIETEHINH:



VYK-1. CiocobeH oCyIIEeCTBIATh MOUCK, KPUTHYECKUN aHaIu3 U CHHTE3 WHpOpManuu,
MNPUMCHATH CUCTEMHBIN moaxoa Ajid pCuICHU A MMOCTABJICHHBIX 3a/1a4

OK3aMeH:
Kon u Pe3ynbratel Kpurepun oneHnBaHuUs pe3ynbTaTOB O0YUeHUs
HauMEHOBaHUE 00y4eHwus 1o
MHAUKaTOpa AUCIHUIIINHE
A p 2 («He ynoenet- | 3(«Y nosner- 5
JOCTUXKEHUS 4 («Xoporio»)
BOPHUTEIIBHOY) BOPHUTEIIBHOY) («OTaIIHOY)
KOMIIETEHIINU
VK-1.1. 3HaTh: He 3HaeT | Mwmeer Hemocrarouno | YBepeHHO
3HaTh! ¢dusnueckue ¢duznueckue YaCTUYHBIE M | YBEPEHO 3HAET | 3HAET
usueckue TIPUHLUTIBI TIPUHLIATIBI OTPBIBOYHBIE bu3ugeckue (uznueckue
NPUHIHATIB paboTsI paboTEI 3HaHHUS O | IPUHIMIIBI NIPUHITUIIBI
paboTsI puOOPOB U KBaHTOBBIX W | (hU3HUYECKUX paboThI paboThI
KBAHTOBBIX a YCTPOKICTB OITORJIEKTPOHH | MPUHIUIIAX KBaHTOBBIX M | KBAHTOBBIX U
OITO3JICKTPOH- KBAHTOBOI M BIX IPUOOPOB, | pabOThI OITOBJIEKTPOH | ONTOBJIEKTPOH
HBIX PHOOpOB, OITAYECKOM CXeMY KBAaHTOBBIX M | HBIX HBIX
CXeMy MOCTpoe- MTOCTPOCHUS OINTO3JICKTPOH | IPUOOPOB pruOOpoB
DJICKTPOHHUKHU, P PHOOPOB, PHOOPOB,
HHAA  OCHOBHBIX OCHOBHBIX HBIX cXemy cXemy
CXeMy MOCTpoe-
THIIOB TUIIOB prOopOB, IIOCTPOCHUSA IOCTPOECHUSI
HUSL OCHOBHBIX
KBAaHTOBBIX H . KBAaHTOBBIX H | CXEMY OCHOBHBIX OCHOBHBIX
THIIOB YCTPONCTB
OITOJICKTPOH- N ONTOBJIEKTPOHH | MOCTPOCHHUSI THIIOB THUIIOB
KBaHTOBOU U
HBIX TIPHUOOPOB, . BIX TIPHOOPOB, | OCHOBHBIX KBAaHTOBBIX U | KBAHTOBBIX |
TEXHOJIOTHIO OUTHHECKON TEXHOJIOTHIO TUIIOB OITODJIEKTPOH | ONTODJIEKTPOH
U3rOTOBJICHUS SJICKTPOHMKH, U3rOTOBJICHUS | KBAHTOBBIX M | HBIX HBIX
MaTepHaJIOB, U3TOTOBJICHUA MaTepHaIoB, OMTOAJICKTPOH | MPUOOPOB, nprbOpOB,
IPUMEHSEMBIX B | MaTCpHajIoB JJId IIPUMEHSEMBIX | HBIX TEXHOJIOTHIO TEXHOJIOI U0
ONTO3JICKTPOHHO | yCTPOUCTB B pudopoB, M3TOTOBJICHUSI | U3TOTOBJICHUS
M KBaHTOBOU U OTITORJIEKTPOHH | TEXHOJIOTHIO MaTepraos, MaTepHaos,
MPUOOPOCTPOCHH | OITHYECKOMH oM WU3TOTOBJICHUS | IPUMEHSIEMBIX | MPUMEHSEMBIX
= SJIEKTPOHUKH pubOpOCTPOe | MaTepualos, B B
HUU MIPUMEHSEMBIX | ONTO3JIEKTPOH | ONMTO3JIEKTPOH
B HOM HOM
OITO3JICKTPOH | IpUOOpoCcTpoe | mpubopocTpoe
HOM HUU HUU
pubopocTpoe
HUU
YK-1.2. VYmers: npoBoguts | He ymeer | YactuuHo Henocratoun | YBepenso
YMmerTs: SKCIIEPUMEHTAIbH | MPOBOJUTH yMeeT 0 yBEpPEHO | MPOBOJIUT
MIPOBOJIUTH bI€ UCCIIEIOBAHUS 3KCIIEPUMEHTAN | TMPOBOIUTH IPOBOJIUT 9KCIIEPUMEHT
SKCIIEPUMEHTAIb | HCIIOJIb30BAHUEM bHbIE OKCHEPUMEHTA | HKCIEpUMEHTA | AJIbHbIE
HbIE puoOPOB 1 WCCIIEIOBAHNSA C | JIbHBIC JIbHBIE WCCIIeIOBaHU
HUCcJIea0BaHusA C YCTpOﬁCTB MIPUMCHCHUEM HNCCJICAOBAHUA HCCJICJOBAHUA A C
MIPUMEHEHUEM KBaHTOBOMH H KBaHTOBBIX H | C c MPUMEHEHUEM
KBaHTOBBIX M | omriueckoi ONTODJIEKTPOHH | NPUMEHEHHMEM | NIPUMEHEHWEM | KBAaHTOBBIX U
ONTODIIEKTPOHHBL | 0. POHHUKH bIX TPUOOPOB, | KBAHTOBBIX U | KBAaHTOBBIX U | OMTORJIEKTPOH
X mpuodoOpOB, BHIGHPATE ' BBIOMPATH ONTOJIEKTPOH | ONTOXJIEKTPOH | HBIX
BBIOUPAThH MaTepHATHI MaTepuainsl Ui | HBIX HBIX npudopoB,
MaTepuansl A IPHMCHACMELX B W3TrOTOBJIEHHSA pubopoB, puOOpOB, BBIOMpaeT
M3TOTOBJICHUS OITOAEKTPOHHOM OCHOBHBIX BBIOWpATh BBIOMpaET MaTepHrabl
OCHOBHBIX HPHGOPOCTPOCHHH 3JIEMEHTOB MaTepHabl MaTepHrabl JUTST




3JIEMEHTOB KBaHTOBBIX M | JUIA JUISE W3TOTOBJIEHUSA
KBaHTOBBIX u ONTOVIEKTPOHH | M3TOTOBJICHUS | U3IOTOBJIECHUS | OCHOBHBIX
ONTORJIEKTPOHHBI BIX YCTPONCTB OCHOBHBIX OCHOBHBIX 3JIEMEHTOB
X YCTpOICTB 3JIEMEHTOB 3JIEMEHTOB KBaHTOBBIX H
KBAHTOBBIX M | KBAHTOBBIX M | ONTO3JIEKTPOH
ONTOVIEKTPOH | ONTO3JEKTPOH | HBIX
HBIX HBIX yCTpPOWCTB
YCTPOMCTB YCTPOMCTB
YK-1.3. Brnaners: He Bnazaeer | YacTuuHo Henocratouno | Brnageer
Bnagers: METOJaMHU METOaaMU BJIAJCET BJIAJEET METOaaMHU
METOJaMH HaCTPOMKHU HACTPOUKHU METOJIaMH METOJaMU HacCTPOUKHU
HaCTPOHKH YCTPOMICTB KBaHTOBBIX HaCTpOUKHU HaCTPOUKHU KBaHTOBBIX
KBAaHTOBBIX KBaHTOBOH U IpUOOPOB, KBAHTOBBIX KBAHTOBBIX puOOpPOB,
npu6opos, OITUYECKOU A3MEPEHUS mpubOpoB, npudopoB, HU3MEPEHHUS
U3MEPEHHA 3JIEKTPOHHUKH, [1apaMeTpoB U | U3MEPEHUS U3MEPEHHUS apaMeTpoB U
11apaMeTpoB U | y3MepeHus XapaKTEepUCTHK | MapaMeTPOB U | MapaMeTPOB U | XapaKTEPUCTH
XapaKTCPUCTHK. BBIXO/JIHBIX JAHHBIX XapaKTEPUCTH | XapaKTEpUCTH | K
K K

[1K-1- CriocobeH cTpouTh mpocTeimme Gu3nIecKue 1 MaTeMaTHYeCKie MOAEIIH IPUOOPOB,

CXEM, YCTPOMCTB U YCTAaHOBOK 3JIEKTPOHUKU UM HAHOBJEKTPOHUKH PA3IMYHOIO (PYHKIIMOHAIBHOIO

Ha3HA4YCHHA, a TAKKC HCIIOJb30BaTh CTAHAAPTHBIC IMPOrpaMMHBIC CPCACTBA MX KOMIIBIOTCPHOI'O

MOJICJIMPOBAHUSA
DK3aMeH:
Kon u PesynbTaTel Kpurepuu orieHHBaHUs pe3ynbTaTOB 00y4EeHUs
HaMMEHOBaHUE 00y4eHus 1o 2 («He
MHIUKATOPa JUCLUIIINHE 3(«Y noineT- 5
YAOBIIET- 4 («Xoporio»)
JOCTUKCHUS BOPHUTEITHHOY) («OTIIIHOY)
BOPHUTEIBHOY)
KOMIIETEHIINHT
TIK-1.1. 3HaTh: He 3Haer | Hmeer Henocrarouno | YBepeHHo
3HaTh: ¢buznyeckue (mznueckue YaCTUYHBIE W | YBEPEHO 3HAET | 3HAET
¢busnueckue MIPUHIIUTIBI TIPUHIINTIBI OTPBIBOYHEIE ¢uznyeckue ¢duznueckue
MPUHLUIIBI paboThI paboTsI 3HAHUA O | TIPUHIIMITBI MIPUHLUTIBI
paboThI npuOopoB KBaHTOBBIX U | (U3UYECKHUX paboThI paboTs
KBaHTOBBIX M | yCTPOHCTB OIITOANIEKTPO | MPUHIKTIAX KBaHTOBBIX U | KBAaHTOBBIX U
ONTOMIEKTPOHHBIX | papropoi HHBIX paboThl OTTOAJIEKTPOH | ONTORJIEKTPOH
npudoOpoB, CXeMy ONITHIECKOl npubOpoB, KBaHTOBBIX H | HBIX HBIX
MTOCTPOEHUS cXeM OITO3JICKTPOH | MPUOOPOB puOOpoB
P DJIEKTPOHHUKH, y p PHDOPOB, PHOOPOB,
OCHOBHBIX  THIIOB MOCTPOCHHUS HBIX cxeMmy cXeMmy
cXeMy TIOCTpoe-
KBaHTOBBIX 17§ OCHOBHBIX prudopoB, MOCTPOCHUS MOCTPOCHUS
HUSI  OCHOBHBIX
ONTOXNEKTPOHHBIX | THUIIOB cXeMy OCHOBHBIX OCHOBHBIX
npudopoB, . KBAHTOBBIX W | MOCTPOCHHUS TUIIOB THUTIOB
YCTPOWCTB
TEXHOJIOTHIO . OINITOMIEKTPO | OCHOBHBIX KBAaHTOBBIX U | KBAaHTOBBIX U
KBAaHTOBOU
M3TOTOBJICHUS . HHBIX THUIIOB OITO3JIEKTPOH | ONTORJIEKTPOH
MNTUYECKOUN
MaTepHa’oB, 0 CCKO npuboOpoB, KBaHTOBBIX W | HBIX HBIX
npuMensieMbix B | JJICKTPOHHUKH, TEXHOJIOTHIO | ONTOXJIEKTPOH | IPHOOPOB, prubopoB,
ONTORJIEKTPOHHOM | H3TOTOBJIICHUA W3TOTOBIIEHU | HBIX TEXHOJIOTHIO TEXHOJIOTHIO
nmpubopocTpoeHnn | MAaTepUaIoB NI | g puOOpPOB, WU3TOTOBJICHUS] | U3TOTOBJICHUS
YCTpPOUCTB MaTepualioB, | TEXHOJIOTHIO MaTepuaos, MaTepuasos,




KBAaHTOBOM W | NPUMEHSAEMBl | M3TOTOBJIEHMS | MPUMEHIEMBIX | MPUMEHIEMBIX
OIITUYECKOUN X B | Marcpualios, B B
3JIEKTPOHHKH ONTORJIEKTPO | MPUMEHSIEMBIX | ONTOIEKTPOH | ONTOUIEKTPOH
HHOM B HOM HOM
pHOOPOCTPO | ONTOINEKTPOH | MPUOOPOCTPOE | MPUOOPOCTPOE
EHUU HOM HUU HUHU
IpHOOPOCTpOE
HUU
IK-1.2. YMerTs: He ymeeT | YactuuHo Henocraroun | YBepeHHO
VYMeTs: MpPOBOIUTH | MPOBOJUTH IIPOBOJIUTH yMeeT 0 yBEPEHO | TPOBOIUT
SKCIIEPUMEHTANbH | 3KCIEPUMEHTANb | DKCIEPUMEHTA | MPOBOJUTH IPOBOIUT 3KCIIEPUMEHT
bI€ HCCIIEIOBAHNA C | HBIE JIbHBIE OKCIIEPUMEHTA | SKCHEPUMEHTa | AJIbHBIE
MIPUMEHEHUEM WCCIICIOBAHHNS HCCIIEIOBAHNS | JIBHBIC JIbHBIC HCCIEIOBaHMS
KBAHTOBBIX u HUCITIOJIB30BAaHUCM C HNCCIICAOBAHUA HCCIICJOBAHUA C
ONTOJIEKTPOHHBIX | TIPUOOPOB W | IpUMEHEHHEM | ¢ c MIpUMEHEHUEM
nprudopoB, YCTPOMCTB KBAaHTOBBIX M | NPUMEHEHHEM | mMpUMEHEHHMEM | KBAHTOBBIX H
BBIOUPAThH KBAHTOBOI 1 | OHNTODIIEKTPOH | KBAHTOBLIX M | KBAHTOBLIX M | ONTODJIEKTPOH
MaTepuabl A | orTHYecKoil HBIX ONTOBJIEKTPOH | ONTOIEKTPOH | HBIX
U3rOTOBJICHUS IEKTPOHUKH, prOOpOB, HBIX HBIX puOOpOoB,
evcrton siGpars vareprans | mGmany | ooy | varepans
KBaHTOBBIX p | MATCPHATH JUTS b MaTG}fI/IaJILI 5:;;?;;;1,1 JUIs b
MPUMEHSEMBIX B
ONTOOIEKTPOHHEIX OTITO3IEKTPOHHO W3TOTOBJIECHHA | IUIA TUTS H3TOTOBJICHHUS
YCTPOWCTB M OCHOBHBIX W3TOTOBJIECHHAA | M3rOTOBJEHMS] | OCHOBHBIX
IPHGOPOCTPOCHH 3JIEMEHTOB OCHOBHBIX OCHOBHBIX 3JIEMEHTOB
" KBaHTOBBIX U | 3JIEMEHTOB 3JIEMEHTOB KBaHTOBBIX U
ONTOJJICKTPOH | KBAHTOBBIX M | KBAHTOBBIX H | OIITO3JICKTPOH
HBIX OIITO3JICKTPOH OIITO3JICKTPOH HBIX
YCTpPOMCTB HBIX HBIX YCTPOWCTB
YCTPOWCTB YCTPOWCTB
IK-1.3. Biagers: He  Bmageer | YacTuuHo Henocratouno | Brmageer
Bnagers: METOaMHU METOAaMHU BJIas€eT BIa/EeT METOJaMHI
METOJaMH HaCTPOUKH HaCTPOUKHU METOJaMHU METOJaMU HaCTPOUKHU
HaCTPOMKH YCTPOMICTB KBaHTOBBIX HAaCTPOUKHU HaCTPOMKHU KBaHTOBBIX
KBAHTOBBIX KBaHTOBOU U | IpubOpoB, KBAaHTOBBIX KBAHTOBBIX puOOpOB,
npu6opos, ONTUYECKON M3MEepEeHHs nprudopoB, npudopoB, MU3MEpEeHHS
H3MCPEHHA JJIEKTPOHUKH, [1apaMeTpoB U | U3MEPEHUs HU3MEPEHUS napameTpoB U
11apaMeTpoB U | u3mepeHus XapaKTEPUCTH | apaMeTpPOB U | IMapaMETPOB U | XapaKTEPUCTH
XapaKTEpUCTHK, BBIXOJIHBIX K, XapaKTEPUCTH | XapaKTEpUCTU | K,
KOMIIBIOTCPHOTO JIaHHBIX KOMIIBIOTEPHO | K, K, KOMITBIOTEPHO
MOJCIIMPOBaHUA ro KOMIIBIOTEPHO | KOMIIBIOTEPHO | 'O
PEXUMOB  PabOTHI MOJEIUPOBaH | o ro MOJEIUPOBAH
T1a3€poB. A  PEXUMOB | MOJIEIUPOBAHU | MOJEIUPOBAH | U  PEXKUMOB
paboTeI q PEXKUMOB | USI  PEKHMOB | pabOTHI
JIa3epoB. paboThI paboThI J1a3epoB.
J1a3epoB. JIa3epoB.
Kputepusmu onieHUBaHUS SBISIOTCS OalUTbl, KOTOPHIE BBICTABIAIOTCS IMpErojaBaTelieM 3a
BUIBI JCSITENLHOCTH (OLIGHOYHBIE CpPEJICTBA) IO WTOTaM U3Y4YeHHs MOAaynel (paslenoB

,Z[I/ICI_II/IHJ'II/IHBI), MNEPCUNCIICHHBIX B peﬁTHHF -IJIaHC JUCLMITIIMHBI (aﬂ}l IK3amera. TGKYH_[I/II\/Il KOHTPOJIb




— makcuMyM 40 6aitoB; pyOeKHBIN KOHTPOIh — MakcUMyM 30 GauioB, MOOMIPUTEIbHBIC OAJITBI —
MakcumyM 10).
[[Ixanbl olleHUBAHUS:
OJ151 IK3AMEHA.
oT 45 110 59 6amI0B — «yIOBJIETBOPUTEIHHO;
oT 60 10 79 6aTOB — «XOPOIIOY;
oT 80 6aII0B — KOTIUIHOY.

4.2. TunoBble KOHTPOJIbHbIE 32JAHUS WIN UHbIE MATEPHUAJIbL, HEOOXO0AUMBbIE /1JIsl OLlEHKH
3HAHM, YMeHHIi, HABBIKOB U ONbITA 1eATEJIbHOCTH, XapAKTEPU3YIOILIUX ITANbI GopMHUPOBaAHUS
KOMIIeTEeHIIHI B MMpollecce 0CBOeHHs 00pa3oBaTebHOIi MporpaMmMbl. MeToanyecKkne MaTepuaibl,
onpeae/siiolne Npoueaypbl OleHUBAHNUSI 3HAHUI, YMEeHHM i, HABHIKOB U ONbITA [1€SITeJILHOCTH,
XapaKkTepu3yIMX 3Tanbl GopMUPOBAHUS KOMIIETEeHIIUI

Komu Pe3ynbTaThl 00y4eHMs IO TUCIUTUINHE OneHo4HbIe CpeacTBa
HalMEHOBaHHE
WHIUKATOPa
JOCTIKEHHS KOMIIETCHIIH
YK-1.1. 3nath: (Qusmdeckne TpUHIUNBI pabotel | [IucemeHHBIH OMpoC,
3Hartb: (pusuyecKkHe | KBAHTOBHIX M ONTOYIEKTPOHHBIX MPUOOPOB, | FK3aMEH
NPUHIIMIIBI paboTsl CXE€My IIOCTPOCHHMSI OCHOBHBEIX THIIOB
KBAaHTOBBIX n KBaHTOBBIX M ONTO3JICKTPOHHBIX TPUOOPOB,
ONTO3JIEKTPOHHBIX TEXHOJIOTHIO H3TOTOBJICHHUS MAaTEPUAJIOB,
npuGopos, CXemy MIPUMEHAEMBIX B ONTO3IEKTPOHHOM
MOCTPOCHUS OCHOBHBIX | mpHOOPOCTPOECHHH
THUTIOB KBaHTOBBIX u
OITO3IEKTPOHHBIX YMeTb. NpOBOAUTH  SKCHEPUMEHTAJIBHbBIE
an60p0B’ TEXHOJIOTUIO HuCCICa0BaHd C NPUMCHCHHUECM KBAaHTOBBIX

H3rOTOBJICHUA MAaTCPUAJIOB,

U ONTORJIEKTPOHHBIX MPUOOPOB, BHIOMPATH
MaTepHajbl A M3TOTOBJICHHUS OCHOBHBIX

IPUMEHSAEMBIX B
5J1EMEHTOB KBAHTOBBIX M ONTORJIEKTPOHHBIX
ONTOZJIEKTPOHHOM .
yCTpOiicTB
npHOOPOCTPOCHHH Bnazserh: MeTOJaMH HACTPOMKH KBAHTOBBIX
YK-1.2. npuboOpoB, M3MepEeHHMs [apaMeTpoB U
YmMers: IIPOBOJUTH
XapaKTEPUCTHK.
SKCIIEPUMEHTAIILHBIE
WCCIIEIOBAHUS c

IMPUMCHCHUEM KBAHTOBBIX U

OITO3JIEKTPOHHBIX
pudopoB, BBIOMpATH
MaTepHabl Ui
M3TOTOBJIEHUS  OCHOBHBIX

3JICMCHTOB KBAaHTOBBIX H

OITO3IEKTPOHHBIX
YCTPOMICTB
YK-1.3.

Bnaners: METOJaMHU
HaCTPOWKHU KBAHTOBBIX
npudOpoB, HU3MEPEHHUS
IapaMeTpOB 51
XapaKTEPUCTHK.




IK-1.1.
3HaTh: PU3HYCCKHUE TPUHIIUATIBI
paboTh KBaHTOBBIX u

OTITORJICKTPOHHBIX MPHUOOPOB,
CXeMy TIOCTPOEHHS OCHOBHBIX
THUTIOB KBaHTOBBIX u
OTITORJICKTPOHHBIX MPHOOPOB,
TEXHOJIOTHIO W3TOTOBJICHUS
MaTeprajoB, MPUMEHSIEMBIX B
OTITORJIEKTPOHHOM
prOOPOCTPOCHUHN
IK-1.2.

YMers! IIPOBOIUTH
SKCIEpPUMEHTAIILHBIE

WCCIIEIOBAHUS C IPUMEHEHUEM
KBaHTOBBIX u
OTITORJIEKTPOHHBIX  MPUOOPOB,

BI>I6I/IpaTI) MaTepuabl JUIA
HU3TrOTOBJICHUA OCHOBHBIX
OJICMCHTOB KBaHTOBBIX )51

ONTOIEKTPOHHBIX YCTPOICTB
[K-1.3.
Bnagets MeToaMu HacTpOWKHU

KBAaHTOBBIX puOOopoB,
HU3MEPEHUs]  MapaMeTpoB U
XapaKTePUCTHUK,
KOMITBIOTEPHOTO
MOJICITUPOBAHUS PEKUMOB

paboTHI T1a3epoB.

3HaTh: (QU3MYECKHE NPUHLOUNBI PabOTHI
KBaHTOBBIX M ONTO3JICKTPOHHBIX IPHOOPOB,
CXeMy IIOCTPOCHHS OCHOBHBIX THIIOB
KBaHTOBBIX M ONTO3JIEKTPOHHBIX IPUOOPOB,

TEXHOJIOTUIO H3TOTOBJICHUA MAaTCpUAIOB,

NPUMEHSCMBIX B OITORJICKTPOHHOM
npudOPOCTPOCHUN
VYMeTb. TPOBOAUTH  IKCIICPHUMECHTAJbHbIC

WCCJICJIOBAHUS C MPUMCHEHUEM KBaHTOBBIX
M ONTORJICKTPOHHBIX MPHOOPOB, BHIOHMPATH
MaTepHuaibl JJIs M3TOTOBJICHUS OCHOBHBIX
3JICMEHTOB KBAHTOBBIX U OINTO3ICKTPOHHBIX

YCTPOMCTB

Brnagerr mMeTonamMu HacTpOMKH KBAaHTOBBIX
npuOOpOB, HM3MEpPEHUS  TMapaMeTpoOB U
XapaKTePUCTUK, KOMITBIOTEPHOTO

MOJIEJIUPOBAHUS PEXKUMOB PAOOTHI JIA3E€POB.

[Tucemennsit onpoc,
JK3aMeH

4.3 PedTHHI-IIaH IUCHUILTHHEI

PeliTuHr—111aH AUCIUTUIMHEI IPEICTaBICH B MPUIIOKEHUH 2.

9K3aMeHAIlMOHHLIE OMJIeThI

HpI/IMepHLIQ BOIIPOCHI JI SK3aMCHaA:

1. llIxama QJICKTPOMATrHUTHBIX BOJIH OIITUYCCKOTI'O JHUAlla30HaA.

2. doToMeTpHYECKHE MapaMeTpbl

CBeToBbIE TapaMeTpHI.

3. Mopenu CBETOBOIO IOJISI HCTOYHHUKOB CBETA. KOFepCHTHLIC H HCKOT'CPCHTHLIC HCTOYHUKU CBCTA.

4. CrOHTaHHBIE MEPEXOJIbI
norjouenue. MuaynupoBaHHble (BBIHYXKICHHbIE) MEPEXO0Jbl U HWHIYLUPOBAHHOE W3JIyuEHUE

OINITHUYCCKOT'O0 U3JIIYUCHUA.

U CIIOHTAHHOC H3JIYyUCHHUC.

3HepFeTI/I‘IeCKI/Ie napamMeTpshl.

Pe3onancHoe (MHIYIIMPOBAHHOE)

KBaHTOBBIX CUCTEM. BeposTHOCTH KBaHTOBBIX MEPEX00B U KO UIIMEHTH DUHIITEHHA.

5. HaceneHHOCTH KBaHTOBBIX YPOBHEH M CKOPOCTHU MEPEXOI0B MEKIY HUMHU.

6. VM3MmeHeHWe HACEICHHOCTH KBAaHTOBBIX YPOBHEH B pe3ysbTaTe CIIOHTAHHBIX TEPEXO/I0B.

ECSBBJ'IY‘-I&TCJIBHBIG Nepexoanbl.
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7. dusznueckue OCHOBBI PabOTHI MOJIYNPOBOJHUKOBBIX (poTonmpueMHHKoB. OnTHYECKHEe CBOWCTBA
MOJTYITPOBOTHUKOB. ONTHYECKOE TIOTJIONIEHHE B TIOTYIPOBOTHUKAX.

8. Buyrpennuii porosppexr. DoTonpoBoauMocTsb. POTOUYBCTBUTENHHOCTE. DOTOTOK.

9. ®otoaunozasl. [IpHHINTBI ASHCTBUS U PEKUMBI IKCIUTyaTallMu (HOTOAMOI0B. XapaKTEPUCTUKUA U
napameTpsl (POTOANOJIOB.

10. P-i-n poroauoasl. CrieKTpajabHBIC XapaKTEPUCTUKU P-i-n ¢poToanoa0B. JIaBHHHbBIE (POTOIUOIBL.
XapakTepUCTUKHU U [TapaMETPBI.

11. ®otorpansuctopsl. Cxema BkIro4eHUA. DPOTOTHUPUCTOPBL. XAPAaKTEPUCTUKU U IapaMETPbI
(GOTOTUPHCTOPOB.

12. ®wusnueckre OCHOBBI paboThl cBeromsnydawmmx auoaoB (CHU). WmxeknuoHHas
JIEKTPOIIOMHUHECLIEHIINS B OITYNpOoBOAHUKaX. K03 pumeHT nHxekum.

13. BHyTpeHHMI 1 BHEITHHUI KBAaHTOBBIEC BBIXO/bI. KOA((UIIMEHT ONTHYECKOTO BHIBOAA M3ITyUCHHS
(onTrueckast 3¢ (HhEeKTUBHOCTB).

14. Xapaxrepuctuku CUJI. loctouncrsa u Henocrarku CHU/L.

15. ®usnueckue ABICHUS (IPUHLIMIIBI), JEKAIINE HA OCHOBE Pa0OThl KBAHTOBBIX MPUOOPOB.

16. Onrtuyeckue pe3zoHatopsl. CHeKTp COOCTBEHHBIX YacTOT pe3oHartopa.  JoOpoTHOCTH
OIITUYECKOT0 pe30HaTOopa.

17. Ontruyeckuii KBaHTOBBIA YCUTTUTEIb.

18. IHTEHCUBHOCTb, MJIOTHOCTH MTOTOKA (POTOHOB, KOA(P(PHUIMEHTHI MOTJIOLICHUS CPEbl U CEeUEHHE
nepexonaa. KoagpuimeHT KBaHTOBOTO YCHUIICHHS.

19. Onrruyeckuii KBaHTOBBIN TEHEPATOP.

20. YcTpoiicTBO U COCTaBHBIE YaCTH T/T Ja3epa.

21. PyOunossrii nazep. [lpuHimn paboThl, mapaMeTpsl U XapaKTEPUCTHKH.

22. Nd-UAT - nazep. [Tpunimmn paboThl, HapaMeTpbl U XapaKTEPUCTHKH.

23. T'a3oBble na3zepnl. ['enuii-HeoHOHBIH sazep. KoHCTpykius M mapameTpbl. DHEpPreTHUecKue
YPOBHH.

24. TlomynpOBOAHUKOBBIE JIa3ephl. Y CIIOBUE YCHIIEHHS] CBETOBOM BOJIHBI B ITOJIYTIPOBOIHUKE.

25. IlpuHumn paOoThl MHXKEKIMOHHOIO II/I-la3epa Ha TroMorepexojie. XapaKTepUCTUKH,
napaMeTpbl U KOHCTPYKIUS TI/I — Ja3epoB.

26.  BomokonHo-onTHyeckne ycuiutenn. CxemMa M KOMIIOHEHTHI BOJIOKOHHO-ONTHYECKOTO
YCUJIUTESL.

27. BonokonHo-ontuuecknii kabens ¢ EDFA. Crpykrypa kaOens, HEpreTHUeCKHe YpPOBHU W
MePex0/I0B IpOusl.

Kpumepuu oyenku (6 6annax):

- 25-30 6annoe svicmasnsemcs cmyoenmy, eciu CmyoOeHm 0dJl NOJHble, PA3GEPHYMble OMBEENbl Ha 8Ce
8onpocyl  Ounema, NPOOEMOHCMPUPOBAL 3HAHUE (DYHKYUOHANLHLIX B803MONCHOCHEU, MEPMUHONIOUU,
OCHOBHbBIX 91eMEHMO8, YMeHUe NPUMEHAMb meopemuyeckue 3HAHUs NpU 6bINOJIHEHUU NPAKMU4ecKux
3a0anuu. Cmydenm 6e3 3ampyOHeHull OMEEemuL Ha 8ce 0ONOTHUMENbHbIE BONPOCHL.

- 17-24 6annoe evicmasinsiemcss cmyoeHmy, eciu CmyoOeHm PAcKpvll 6 OCHOSHOM 60NpOChl buiemd,
00HAKO OONYWEeHbl HEMOYHOCMU 6 OnpedeNeHUl OCHOBHbIX noHamuil. [lpu omeeme Ha OONOIHUMENbHYBLE
80NPOCHL OONYUEHbl HEOOIbUUE HEMOYHOCTIU.

- 10-16 6annos evicmasisiemcs cmyoewmy, eciu npu omeeme HA MeopemudecKue 60npocvl
CMyOeHmoM OONYUIeHO HECKOIbKO CYUWECBEHHbIX OUUOOK 6 MOJIKOBAHUU OCHOBHbIX nousmull. Jloeuxka u
nonHoma omeema cmpaoarom 3amMemHbIMU U3bAHAMU. 3amemHubl npobenvl 8 3HAHUU OCHOBHBIX MEMOOO08.
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Omeemvl Ha 60NpPOCHL 6 YETIOM U3JI0IHCEHDbL docmamowo, HO C nponyckamu mamepuaia. Hmeromces
NPpUHYUNUATIbHbLE OUUOKU 8 T02UKE nocmpoeHus omeema Ha 60npoc.

- w oannoe evicmasiiemcs cmy()eHmy, ecaiu  omeem Ha meopemudeckKkue 60npocsul
ceudemeﬂbcmsyem O HEeNOHUMAaHuu u KpazZHe HENnOIHOM 3HAHUU OCHOBHBIX NOHAMULL U MeMmoO08. Cmy()enm
He cMo2 Omeemumb Hu Ha 00UH OONOJIHUMENbHbLL eonpoc.

O0pa3zen dKk3aMeHANIMOHHOTO OujieTa npuBeacH B [Ipunokennn 3.

3agaHus 119 KOHTPOJIbHOM PadoThl

Onucanue KOHTPOJLHON padoThl (pedepara):

KoHTposbHBIE  3amaHus  TPEACTABIAIOT COO0OM  BBIMOJHEHHWE pedeparoB  COrIacHO
MPEJCTABICHHOMY CHUCKY TeM. KaK/Iblii CTYZEHT BBINOJHAET 3aJaHUE 110 OJHOMY U3 BAPUAHTOB B
COOTBETCTBUH HOMEPY CIMCKA TPYIIIHI.

[Mpumep crimcka TeM ais pedepaTos:

OtkpeIThIil pezoHaTop. Knaccupukanus u tunsl. JJoOpOTHOCTh OTKPHITOTO pe30HATOpA.

BonHoBas TeopHst OTKPBITOrO pe30HaTOpAa.

I'eomeTpuueckas TEOpUs OTKPBITOIO PE3OHATOPA.

JudpakimonHas Teopusi OTKPBHITOIO Pe30HATOPA.

KBaHTOBOE yCHIIEHHE ONITUYECKOTO U3IIy4eHHUs. TUIIbI KBAHTOBBIX YCUIUTEIEH.

BonokonHo-onTrueckue ycunurenau. CxeMa BOJOKOHHO-OIITUYECKOTO ycUnuTelsd. BomokoHHO-

onrtuyeckuit kabens ¢ EDFA.

7. Pexumbl paboTel JazepoB. PexuM Moxynsuuu  A0OpOTHOCTH. MeTonasl  MOAYJISALUU
JTOOPOTHOCTH.

8. Pexumsbl paboTsl 1a3epoB. Pexxum cunxponnzanuu Moa. IIpuHIun nosydeHus CBEpXKOPOTKUX
UMITYJIbCOB cBeTa. CXeMBl Jla3epa B peKUME CBEPX KOPOTKUX UMITYJIbCOB.

9. Mopaynsanust ONTUYECKOTO M3i1yueHHs. MeTo bl BHEIIHEW U BHYTPEHHEH MOTYJISAIMH.

10. TBepmoTenbHbIe Nazepsl. JIazep Ha pyOuHE. Y CTPOMCTBO U TTApaMETPHI.

11. TBepaoTenbHbIe J1azepsl. HeonnmoBblii nazep. Y cTpoHCTBO U apaMeTphl.

12. Ta3oBbIe na3epsl. ['enuii — HEOHOBBIH Jiazep. Y CTPONWCTBO U MTAPAMETPHI.

13. DkcumepHsbIe Ja3epsl.

14. T'a3ouHaMUYECKUE JIa3ephl.

15. TlonynpoBoaHUKOBBIE Na3epbl. Du3nueckue OCHOBBI paboOThI M/ 1a3epOB HA TOMOIEPEXOJIE,
KOHCTPYKLHUSI U OCHOBHBIE XapaKTEPUCTUKH.

16. TlonynpoBoaHUKOBBIE Ja3epbl. DuU3nUecKre OCHOBBI PabOThI N/ Ja3epOB Ha reTeporepexoe,
KOHCTPYKLHUSI U OCHOBHBIE XapaKTEPUCTUKH.

17. TTomynpoBOTHUKOBBIE JIa3€phl ISl ONTUYECKON CBSI3U. THUIIBI M TapaMeTpHl.

18. JIazeps! Ha CBOOOIHBIX DIIEKTPOHAX.

19. BonokoHHoO - ontrueckue yeunurenu. [Tpunnun padotsl. KoHCTpyKIns U mapaMeTpsl.

20. [IpoMbIIIIEHHBIE TUTTBI BOJIOKOHHO — ONTHYECKUX ycrunTenei. [lapaMeTphl 1 XapakTepUCTHKH.

21. Ceerousnyuatone auoasl. [Ipunuun padotsl. Knaccudukanus, napamerpsl u
XapaKTEePUCTHUKH.

22. UK wuznyyvaromue quosl. [punmmn padotsl. Kinaccudukarys, napaMeTpsl U XapaKTepUCTUKH.

23. CynepnromuHectieHTHBIe Auoabl. [Ipuaiinn pabotel. Knaccudukanus, mapameTpsl u
XapaKTEPUCTHUKH.

24. ®otomuon. [TpuHIUTT ASHCTBHS U XapaKTEPUCTUKH (POTOINO/IOB.

25. JlaBunHble potoanoasl. [IpuHImnm neiicTBus 1 XapaKTepPUCTHUKH.

26. P-i-n- potoamon. [TpuHimn AeHCTBUS U XapaKTEPUCTUKH.

27. ®oTOTpaH3UCTOPHI. XapaKTEPUCTHKH POTOTPaH3UCTOPOB. CXEMbI BKIIIOUCHHS.

28. ®oroTupuCcTOpBI. XapaKTepUCTHKH (OTOTUPHUCTOPOB. CXEMBI BKITFOUCHHUSI.

ogakrwdE
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29. [TuposNIeKTpUYeCcKUe MPHUEMHHUKH ONTHYECKOTO M3IydeHus. [IpuHIMN AeHCTBHS, MapMeTphl U
XapaKTePHCTHKH.
30. Onrponsl. Knaccudukanus. [Ipumenenue.

Kpurepun oneHku: OLICHKA

— paboTa BBINOJHEHA CaMOCTOSATENLHO, HOCHT TBOPUYECKHH  XapakTep, 15 bannos
BO3MOXKHO COJIEpKaHUE 3JIEMEHTOB HayYHOH HOBHU3HEI;

— co0OpaH, 00001IeH U MPOaHATH3UPOBAH AOCTATOYHBIN 00BEM JINTEpaTypHBIX
HCTOYHHUKOB,

— TpU HamucaHWu PpaboOTBHl CTYIEHTOM MPOAEMOHCTPUPOBAH  BBICOKUI
npodecCHOHANBHBIX KOMIETEHIIMH, TEOpEeTHYECKHE 3HAHHA W HaJl4due
NPaKTUYECKUX HABBIKOB,

— pabota xopomo o(opmIeHAa U CBOEBPEMEHHO MPEJCTaBIEHA, IOJHOCTHIO
COOTBETCTBYET TpeOOBaHWSM, NPEABSBISIEMBIM K  COICPKAHUIO U
odopmiIeHuto pedepaToB

— Tema paboThl PacKphITa, €CTh HETOYHOCTH IPH OCBEIICHHUH OTACIbHBIX 10 6annoe
BOIIPOCOB TEMBI;

— coOpaH, 0000IlEH U NPOAHATU3UPOBAH HEOOXOIUMBIH 00BEM JIUTEPATYPHI,
HO HE I10 BCEM acleKTaM MCCIEAYEMOU TEMbI ClI€JIaHbl BEIBOBI;

— IIpHW HANKCAHUHU M 3alIUTe PabOTHI CTYJCHTOM MPOJACMOHCTPUPOBAH CPEIHUMN
YpOBeHb MPO(ECCUOHATBHBIX KOMIICTCHIUM, HAIUYUE TEOPETUUCCKHUX
3HAHUU U JOCTATOUYHBIX MPAKTUUECKUX HABBIKOB;

— paboTa CBOEBpPEMEHHO IIpEJCTaBleHa, €CTh OT/AENbHBIC HEJIOCTATKU B €e
o opMIICHUU

— TeMa paboThl pacKphITa YAaCTHYHO, HO B OCHOBHOM IPABUIJIBHO, JIOMYIICHO 7 bannos
MOBEPXHOCTHOE M3JI0KECHUE OTICIIbHBIX BOIIPOCOB TEMBI,

— B paboTe HEIOCTAaTOYHO TMOJHO OblIa HCHOJb30BaHA HEOOXOaMMAast
JUTEepaTypa, BBIBOJBI HE OTpPakajd B JIOCTATOYHOM CTEICHH COJCPIKaHUE
paboTsr;

— TpH HANWCAHWW U 3aluTe paboThl CTYACHTOM MPOJAEMOHCTPUPOBAH
YIOBJICTBOPUTEIbHBIA  YPOBEHb  NPO(ECCHOHATBHBIX  KOMITCTCHIIMIA,
ITOBEPXHOCTHBIM YPOBEHb TEOPETUYECKUX 3HAHU;

— paboTa CBOEBPEMEHHO TIIpEJICTaBleHa, OJHAKO HE B TOJHOM 00BEeMe IO
COJICP)KAHUID M / wWiH O(OPMIICHHUIO COOTBETCTBYET IHPEIbSIBIIICMbIM
TpeOOBaAHUSIM

—  cojaep)kaHue PabOThl HE PACKPHIBACT TEMY, BOIPOCHI U3JI0KEHBI OECCUCTEMHO 5 bannos
A T[OBEPXHOCTHO, HET aHajau3a IMPAaKTUYECKOIO0 MarTepuajla, OCHOBHBIE
MOJI0KEHHUST 000CHOBAHUS;

— pa0oTa HE OpUTHMHAJIbHA, OCHOBaHA HA KOMITWJISILIMK Ty OJIMKAIHH 10 TEME;

—  pu HAIMCAHUHN paboThl CTyAEHTOM MPOAEMOHCTPUPOBAH
HEYJIOBJICTBOPUTEIIbHBIN YPOBEHB MPO()ECCHOHATBHBIX KOMIICTCHIINH;

— paboTa HECBOCBPEMEHHO IMPEJACTaBJIeHAa, HE B IIOJHOM OOBEME IO

COJIep’KaHUI0 1 0(OPMIIEHHIO COOTBETCTBYET MPEABSABISIEMBIM TPEOOBAHUSIM

HpnMep JIUCTA MUCBbMEHHOI'0 OoIpoca 110 JUCHUITIINHE «KBaHTOBas 1 oNTHYECKas QJICKTPOHUKA»:

Jlucr Ne . TI'pynma . ®@amumus N.0. . Hara
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No Bonpocsl Oamn OTtBeThI

1 | [Iepeunciuts IIPUHLUIIBI,
JeKallue Ha OCHOBE pabOThI
KBAaHTOBBIX IPUOOPOB.

2 Ilepeunciure ATaIlbl
HHKEKIIMOHHOU
AMEKTPOJIOMUHECIICHIIUN B
MOJTYITPOBOTHUKAX

3 | Kakoii mpouecc sBisieTcs
(bu3mIecKoit 0CHOBOW pabOThI
MOJIYTIPOBOTHUKOBBIX
(hoTONPUEMHHUKOB?

4 | Jlanite omnpeaeieHue
HaCEJIEHHOCTH KBAHTOBBIX
YPOBHEM.

5 | HapucoBatp  ymnpoIEHHYIO
CTPYKTYPHYIO cXeMmy p-i-n
dboromnona W OOBSICHUTH
Ha3Ha4YeHHE i-00JIacTH.

Kpumepuu ouenxu (8 6annax):
- 10-15 6annoe svicmasnsemcs cmyoenmy, eciu CHyOeHm Odjl NOJHble, PA3GEPHYNble OMBEmbl HA
gce meopemuyecKkue 80ONPOCHl  Oulema, NPOOEMOHCMPUPOBATL  3HAHUE  (DYHKYUOHATbHLIX
B03MOJCHOCIEU, MEPMUHOIOSUU, OCHOBHBIX INEMEHMO8, YMeHUe HNPUMEHAMb meopemuiecKue
3HAHUS NPU BLINOJIHEHUU KOHMPOJIbHBIX 3A0AHULL.
- 5-9 6annoe svicmasnsemcs cmyoenmy, eciu CmMyOeHmM PACKPbLL 8 OCHOBHOM MmeopemuiecKue
80NPOCHI, OOHAKO OONYUleHbl HEeMOYHOCU 8 OnpeoeleHUuU OCHO8HbIX nonsmuu. IIpu omeeme Ha
80NPOCHI OONYUeHbl HebOIbLUUe HeMOYHOCTNU U HeCYUeCmeeHHble OUUOKU.
- 1-4 o6annos evicmasusiemcs cmyoeHmy, eciu Npu omeeme HA MeopemuyecKue 60NnpoCyl
CMyoOeHmom OONYWEHO HECKOJbKO CYWECMBEHHbIX OWUOOK 8 MOAKOBAHUU OCHOBHBIX HOHAMULL
Jloeuxa u nonnoma omeema cmpaoaom 3amemubiMu U3bsIHamu. Teopemuyeckue 60NpoCyl 8 YeioM
UBTOJHCEHbl HEOOCAMOYHO U UMEIOMCS NPUHYUNUATbHBIE OWUOKU 8 102UKe NOCMPOEHUs. OMBemd
Ha eonpoc.

Tembl 1abopaTOpPHBIX PadOT
JIaGoparopHas pabota Nel. M3ydeHue XxapakTepUCTHK U TapaMeTpoB (pOTOIUOA.
JIaGoparopHnas paGora Ne2. W3nmyuaTenbHble XapaKTEPUCTUKH MOJYNPOBOAHUKOBBIX MCTOYHHUKOB
CBETA.
JlaGoparopHas pabora Ne3. VccnepoBaHue auarpaMMbl HAlpaBiI€HHOCTH MOJIYIPOBOJIHUKOBBIX
W3JTy4daTelen.
JlaGoparopHasi pabota Ne4. KommbloTEpHOE MOAETUPOBAHUE PEKUMOB PabOTHI TBEPAOTEIHHOIO
nasepa.
JlaboparopHast pabota Ne5. Jlazep Ha kpucramie UAT: Nd* s peXrMe CBOOOHOM TeHepaIiu.
JIaGoparophas pabota Ne6. IlonynpoBOAHUKOBBIH Ja3ep.
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JlaGopaTopHble padoThI MpeACTaBJIEHbI B Opouiope:
1. IcTOYHMKM U IPUEMHUKH ONTHYECKOI0 U3IY4eHMs [ DJIEKTPOHHBIM pecypc|: METOA. yKa3aHUs K
BBITIOJIHCHUIO J1abopatopHeix pabor musa cryn. OTU / bamkupckuii  rocynapCTBEHHBIN
yauBepcutet; coct. b.I'. IakupoB. — VYda: PUL] baml'V, 2015. — DnexTpoH. BepcHs Ieu.

nyonukamuu. —  JlocTym  BO3MOXeEH depe3  DJeKTpoHHYH Oubmmorexky bamly. —
<URL:https://elib.bashedu.ru/dl/local/Shakirov_sost_Istochniki i priemniki _opticheskogo
izluchenija_mu_2016.pdf

2. OnTodNIeKTPOHHBIE M KBAaHTOBBIE NPUOOPBI M YCTPOMCTBA [DIEKTPOHHBIM pecypc]:
Meroandeckue ykazanus / baml'Y ; coct. A. I'. Akmanos, b. I'. [llakupos. — Ya: PUL] baml'V,
2012. — DnexkTpoH. Bepcus IMed. myonukanud. — JlocTym BO3MOXKEH depe3 DIEKTPOHHYIO
OnoOIMOTEKY baml'V. —

<URL:https://elib.bashedu.ru/dl/corp/ AkmanovShakirovSost.Optoelektr.iKvantovyePribory i
Ustr.Met.Uk.pdf>.

Kpurepuu ouenku (B 6ajiax):

[TonHocThiO BBINONHEHa JabopatopHass paboTa, TNPEICTABIECH MPABHIBHO 7
obopMIICHHBII  OTYET, BKJIIOYAIONIMA IOCTPOCHUE TpaduKOB, ONpe/IeICHUE bannos
MapaMeTpoOB M PACUETOB COMIACHO 33JaHWI0,  MPABUJIBHBIC M HCYCPIIBIBAIOIINE
OTBETHI HAa KOHTPOJILHBIC BOTIPOCHI

[TomHOCTBIO BBINIONIHEHA JabopaTopHas paboTa, TPEACTABICH NPaBUIBHO 5
OQOpPMIICHHBII OTYET, YACTHYHO NPABWIBHBIC OTBETHI W HE WCUCPIIHIBAIOIINE bannos
OTBETHI HA KOHTPOJIbHBIC

Brimonnena nadoparopHas padora. Her mpaBmibHO ohopMIIeHHOTO OTYeTa 3

banna

He Beimonaena naboparopuas pabota 0

bannos

Ipumep nadopaTopHoii padoThI

I/I3yqelme CIIEKTPAJIbHBIX XaPaAKTEPUCTUK U BPEMEHHBIX NMapaMETPOB
CBETOM3Jyvdarouero tnoaa

Ieab paGoThl: CHATH CIEKTPAIbHYIO XapaKTEPUCTUKY, ONPEIENIEHuEe IIUPUHBI CIIeKTpa U
pabounx nmapaMeTpoB CBETOM3IYYAIOIINX JHO/OB.

IIpuHagjiexkHOCTH W NPUOOPBI: CBETOM3IYYAIONIUE JUOIbBl BUIUMOTO M WH(PAKPACHOTO
JIMara3oHOB, HCTOYHUKY NMUTaHUs, (POTONPUEMHUK, MOHOXpomMaTop MYM.

KpaTkne TeopeTuuecknue CBEACHHUS.
du3nyeckue OCHOBBI JAelCTBHSA cBeTOM3Iy4arommx guogos (CU/I)
@u3nYecKo OCHOBOW IOJYNPOBOJAHUKOBBIX H3JydaTelaed SBIISIETCS HWHIKEKIHOHHASA
aneKkTpomoMuHeceHusa. OOBIUHO MO/  JIIOMHUHECHEHIMEeH TOHHMMAIOT 3JIEKTPOMAarHUTHOE
HETEIUIOBOE H3JIy4YeHHe, oOsajaroliee JIMTEIbHOCThIO, 3HAUMUTENBHO IPEBBIIAIONICH  MepHoJ
CBETOBBIX KoyieOaHMil. B naHHOM ompeneneHuH NOTYEPKUBACTCS OTJIMYUE JIOMUHECIEHIIMH OT
CBEUEHUs] HArpeTbiX Tel.JIFOMUHECHEHIIMM CBOMCTBEHHO TO, YTO OHAa IIPOJOJDKAETCA — €Ile
HEKOTOpOe BpeMsl IOciie OTKIIIOYEHHsT MCTOYHMKA Bo30ykaeHus. Ecnu 3To Bpems Oosiblie 10%¢,
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TO JIIOMUHECUEHIMs Ha3biBaeTca  (ocopeHumeit, a ecid MEHbIIE YEM 10% ¢, o sr0
¢aroopecueHums.

JlroMHHECHIEHIUS B TIOJIYIIPOBOJHUKAX BKJIIOYAET B ceOs 1Ba OCHOBHBIX ATana. Ha nmepBom
JTare Moj BO3JCHCTBUEM BO30YXKIAIOIMICH YHEPTHH MPOUCXOIUT TEHEpalus HOCUTENEH 3apsja.
OTOT JSTam ompeneNseT TUMN JoMUHecHeHuuu (¢doro- 3JekTpo-, W T.4.). Ha BTOpomM »sTame
TreHepUPOBAHHbIE HOCUTENH 3apsijia pPeKOMOMHHUPYIOT, BBIIEJSS SHEPTUI0 B BUJE ONTHUECKOIO
M3JIy4eHHS (CTIOHTAaHHOE PEKOMOMHAIIMOHHOE U3JTYyICHHE).

Kaxxgas pekomMOMHALIMS HOCUTENS 3apsiia MIPH MPSIMBIX ONTHYECKUX MEpPexo/1ax 30Ha-30Ha
COIPOBOXKAAETCS U3NTydyeHHuEeM (OTOHA JITIMHA BOJIHBI KOTOPOTO OMPEIENISIETCsS COOTHOILICHUEM:

A =hcl Eg~1,24]/ Ey , 1)
rae A - AaMHA BOJIHBI CBETOM3IYYAlOLIEro JHOJa B MUKPOMETpax, a Eg- mupuHa 3amperieHHon
30HBI MOJIYIPOBOJIHUKA B 3JIEKTPOH-BOJIbTAX.

PaccmorpuMm mpoliecc TeHepaluu ONTUYECKOrO H3JIYYEHHUS B TOJYNPOBOJAHHUKAX IIPU
UHKeKIMuHocuTened  3apsna.Kak  wu3BectHo, mnpu HaJU4YUM  KOHTAaKTa  OJHOPOIHBIX
MOJIYITPOBOJIHUKOB C PA3JIMYHBIMU THUIIAMHU 3JIEKTPOIPOBOAHOCTU YpoBeHb dDepMu B paBHOBECHOM
COCTOSIHUM JIOJDKEH OBITh €AMHBIM. OJTO TMPUBOJUT K MCKPUBICHHIO 30H U 0O0Opa30BaHHUIO
MOTEHIIMAJIBLHOTO 0apbepa Kak 3TO MoKa3aHo Ha puc.l:

Puc. 1. Obpazosanue nomenyuanvrozo 6apvepa 6 pP-n —nepexoode npu U,=0.

DNEeKTPOHBI U3 N-CJI0s, T1e UX MHOTO, UG YHIUPYIOT CIpaBa HAJIEBO B 00JIACTh MEpExXo/a,
HO HE MOTYT IIPEO0JIETh NOTEHIINAIbHBIN Oapbep, U MPOHUKHYB B MEPEX0/1, CHOBA BO3BPALIAIOTCS
B N-cnoii. JIpIpKU N-CJ05, JeTKO MEPEeX0IAT (BBIIIBIBAIOT) B p-cloid, 00pa3ys ApeidoBblii TOK. ITOT
MOTOK YpPaBHOBEIIMBAETCSI BCTPEUHBIM JU(PPY3MOHHBIM TOTOKOM JABIPOK p-CJ0s, HMEIOLIUX
OOJIBIITYIO SHEPTHUIO U CIIOCOOHBIX MPEO/I0JIETh MOTEHIIUAIBHBIN Oapbep.

AmHanoruyHasi KapTuHa HabI0aeTcs B IBUXKEHUE JIBIPOKP-CIIOSL.
[Ipy npuIOKEHUH NPSAMOTrO HANPSDKEHUS TMOTEHUUAIBHBIA Oapbep MOHMXKAeTCs Ha BEIMUYUHY
AE=Eg-eU, (puc.2.), rae Eo—HanpspKeHHOCTh 3JEKTPUYECKOro Mot nepexoza. Benencrsue storo
MOSIBIIAIOTCS.  JIONOJHUTENbHbIE JU((Y3HOHHBIE TOKHM, KaK JABIPOK, TaK M DJIEKTPOHOB, T.€.
MIPOUCXOIUT MHKEKIMsI HEOCHOBHBIX HOCHUTEJNEH: ABIPOK B N-00J1aCTh,3JIEKTPOHOB B p-007acTh. ITO
MPUBOANUT K MHTEHCUBHONPEKOMOUHAIMY C H3JIydeHHEM (POTOHOB.

[Tone3Hol KOMIIOHEHTOM TOKa, obecneunBaronield M3Iy4aTeslbHYI0 pEeKOMOMHAIMIO B p-
o0yacTy, SBISETCS ANEKTPOHHBIN TOK |y, HHXKEKTUPYEMBbIN SMUTTEPOM. D(HHEKTUBHOCTD HHKEKIIUU

orpenensercs oTHomeHueM |, k monHomy Toky I u xapaktepuzyercs K03(h(HUIUESHTOM HHKEKIUU )

}/zln“:|n/(|n+|p+Ipex+|myy+|noe)1 (2)
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rae lp- ApIpoYHas cocTaBIAIOIIAs TOKA, OOYCIOBIECHHBIM HHKEKIUEH IBIPOK B N-DMUTTED; |,e- TOK
OespI3ayuaTenbHOll pekoMOMHanuM B oOmactu  p-N  -mepexona; |, - TyHHEIBHBIH TOK
00YCJIOBJICHHBIH «IIPOCAYUBAaHHEM» HOCUTENCH CKBO3b MOTEHIHAIBHBIN 0apbep; | - TOK yTeuku
110 MOBEPXHOCTH p-N-TIepexoaa.

st —— &
— & »
i—— 4+ »
* * F
C
——
_ — — — 1 By o EF
o o——— |
¢ kO
o o———pO Ey
o o————pO
Basa p Sagipmmep M

Puc. 2. Cruocenue nomenyuanorhoeo bapvepa 6 P-n —nepexooe npu U, =0.

KomndectBeHHO > PEKTHBHOCTh PEKOMOHMHAIIMN TPH JIOMHHECHEHIIMU XapaKTEPH3YIOT
BHYTPEHHUM KBAaHTOBBIM BBIXOJIOM 7J,, KOTOpBIH OHNpeIenseTcss OTHOUICHHEM 4YHcia AaKTOB
U3y4aTelbHOMpPEeKOMOMHAIMY K IOJHOMY YHMCIYy aKTOB (M3JyyaTeabHOM M Oe3blI3ylydaTesIbHOM)
pexoMOMHaNMu. BenmnynHa BHYTPEHHEro KBAHTOBOTO BBIXOJA 77,CHIJIBHO3aBHCHUT OT IUIOTHOCTH
npsiMoro Toka J. TemnepaTtypa BiausieT Ha MapaMeTphbl ¥ U 17,ClEAY0IUM o0pa3oM: Ko3hduiueHt
MH)KEKIUU YBEJIWYMBAETCS C TEMIIEpaTypoil, a BHYTPEHHUN KBAHTOBBIH BBIXOJ| YMEHBIIAETCS
CHJIBHEE C TEMIIEPaTypoil ¥ Mo3ToMy 3(p(PEKTUBHOCTH CBETOAMOAA CHUKACTCH.

CunekrpanbHas xapakrepuctuka CUJ{
3aBUCHMOCTb BBIXOAHBIX IAPAMETPOB CBETOAMOAA OT JUIMHBI BOJIHBI U3JIy4€HUs HA3bIBAETCS
CIIEKTPaIbHON XapaKTEPUCTUKOM.

JnmuHa BOJHBI M3IIYy4YEHHUs] ONpPENENSAeTCs, KAK W3BECTHO, IIMPHUHOW 3alpPELICHHON 30HBI
MOJIYIPOBOJIHMKA. Tak Kak Tepexo]l OJJIEeKTPOHOB TNpU PEKOMOWHAIIMM HOCHUTENEeH 3apsioB
MIPOUCXOJUT HE MEKIY JIBYMsI SHEPreTUYECKUMU YPOBHSIMU, a MEXAY IPYIIIAMU YHEPTETUUECKUX
YPOBHEW, TO CIEKTP H3JIYYEHHS OKa3bIBAC€TCS CUJIBHO yIIMpeHHOW. Ho, HecMoTps Ha 3To,
M3JIy4eHHEe OOJIBIIMHCTBA JHOJOB OJM3KO K KBAa3MMOHOXPOMAaTUYECKOMY, T.€. BBITIOJHSACTCS
ycnoBUEAA Apax<<1, 1 IMEET OTHOCHTENIBHO BBICOKYIO HANIPABJIEHHOCTD B MPOCTPAHCTBE.

CrnexTp WU3JIy4YeHHs TPUHATO XapakTepU30BaTh €€ IMUPUHOM AAHA TONYBBICOTE
MaKCUMaJIbHON HHTEHCUBHOCTH, KOTOPYIO MOKHO BBIYHCIIUTH 11O (hopmyIie

_uT
ho

rae k —mocrosinHas bonbiimana; 7-temmepatypa; h —mocrosinnas I[TnaHka; v —CKOpOCTh CBeTa B
KpHUCTAaJLIE.

AA A2 3)

CrieKkTpanbHble XapaKTEPUCTUKN HEKOTOPBIX CH/{ MMEIOT ClIeayIOIni BUL
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Puc.3. Cnexmpanvuvix  xapaxmepucmux  Hexomopvix CHJIl.  V(A)-cnexmpanvhas
xapakmepucmuxa 2naza; QUK -cnekmpanbHas Xapaxmepucmuxka KpemHueso2o ¢omoouood.

[TpumepHBIid TpaguK 3aBUCHMOCTH IIUPHUHBI CIEKTpa OT JJIMHBI BOJHBI u3inydenuss CH/J

UMECT BU:

0 0,8 10 1,2 14 15 Asmrm

Puc.4. 3asucumocmo AL CHJ] om e20 OnurHbl 801HbL U3YUEHUSL.

Yxa3aHusi 10 BBIIOJIHEHHIO J1a00paTOPHOIl padoThl

[ToaroroBka k padote
1. M3yuyuTh BHUMATEIHHO HACTOAIIEE METOAMUECKOE OMMCAHUE K JJabopaTOpHOI padoTe.
2. TIpoBepuTh KOMIUICKTAIIMIO YCTAHOBKHU MPUOOpPAMH COTIIACHO OJIOK-cxeme (puc.S.).
3. Brirrodenue anmapaTtypsl TPOU3BOIUTCS C pa3peIIeHUs MTPEToJaBaTells.

MIT1 my MII 2

onJ[] o ][

Puc.5. Brok-cxema nabopamopHou ycmaHo8KuU.

18



[Topsnox BeIMoHEHUs pabOThI

3ananue 1. M3yueHne cnekTpalbHON XapaKTEPUCTUKU.

[TpoBepuTh MPaBUIBHOCTH COOPKH CXEMbI YCTaHOBKH (pHC. 5.).

2. W3yunts MoHOXpoMaTOop MYM cormacHo TeX. OMHMCAaHUIO: Ha3HAYEHHUE, MapaMeTphl, COCTaB,
MOPAZIOK TPOBEACHUS U3MEPEHHUIA.

3. Bxumounts ucroynuk nurtaHus QortornpueMHukallll (“Cerp”’, «DOTO3MEMEHT’) U NMUTAHUE
BoJbTMETpa (MV) wim ocuusuiorpada.

4. YcTaHOBUTH Ha BOJBTMETPE «HYJb)» (BBICTAaBUTh HA AKpaHE ocIuiorpada HyJeByO JUHUIO) U

IpU TOMOIIM PYYKH PEryJIUpOBKH «ycTaHOBKa 0» yCTaHOBUTH «HYJIb» Ha BBIXOJE

doTonpuemMHrKa MOHOXpoMaTopa @I npu BEIKIIFOYEHHOM HUCTOYHUKY mUuTaHusi CH/].

Bxmtounts uctounuk nuranus CH/[ UI12.

6. CHATH CHEKTPAIBbHYIO XapaKTepPUCTHKY B obOnactu crnekrpa oT 580 um marom 10 um 1o 800
HM.

7. Tlocrpouts rpadux Uc;=f(1).U3 rpaduka onpenenuts Apax ¥ OLECHUTH MIUPUHY 3aIPEIICHHOMN
30HBI IIOJIyIPOBOIHUKA Eg ncnons3ys Gopmyiy (1).

8. Haiitu u3 rpaduka Ucy=f(1) mmpuny crniextpa usnydeHusAA U CpaBHUTH €€ C TEOPETUUECKOI
BEJIMYMHOM, BEIYMCIEHHOU 110 hopmyie (3) mpu A=Ama.

9. OueHHTH CTENICHh MOHOXPOMATUYHOCTH m3myuaeHus CU/I.

Copaepxanue oTyera:

Otuer JOJIDKCH COACPKATh:
1. TI/ITyJ'IBHHﬁ JUCT, LICJIb pa6OTBI, HpI/I60pBI U IIPUHAAJICIKHOCTH, TCXHUYCCKOC 3a/IaHNC.

=

o

2. CTpyKTYpHYIO U NIPUHIMIHATIEHYIO CXEMBI CTEHAA Ja00paTOpHBIX paboT.
3. Tabmuisl ¢ pe3yibTaTaMu U3MEpPEHUi, rpaduku, pacueTHbIe (YOPMYIIBI U Pe3yNIbTaThl PACUETOB.
4. BbIBOJIBI IO pe3yJbTaTaM BBITTOJIHEHUS PAOOTEHI.

KonTposbHbie BOpochl
OO6bsacHuTe HU3UYECKUN CMBICI MOHATHUS «MHKEKINOHHON 3IIEKTPOIIOMUHECIICHITII.
Kakoii mapametp omnpenenset 3pdexTuBHOCTh padoTsr CH/[?
3. Uto Ha3bIBaeTCs WUPHUHON criekTpa uznyueHuss CH/[ v nouemy oHa mupuHoi cnextpa CH/[
3HAYUTEIILHO MIMPE YEM Y Ja3ePHBIX UCTOYHUKOB?
4. Kakoe u3inydeHre Ha3bIBaeTCsl KBa3UMOHOXPOMATUYECKUM?

N

Jlutreparypa

1. AkmanoB A.l'., lllakupoB B.I'. OCHOBBI KBaHTOBBIX M OINTORJIEKTPOHHBIX MPUOOPOB. YueOHOE
nocodue. -Ya.: PUL bamul'y, 2013.

2. TyroBU.M., I'ne6oBb.A., HapsikoBH.A. IlonynpoBogaukoBsie mpudopsl. (YueOHuk). -M.: Paguo
" CBsI3b, 1990.

3. BeictpoB }0.A. OnrosnexkrpoHHsle npubops! u yctpoiictBa.- M.: UII PagnoCodr, 2001.

4. MyxytnnaoB M.M., Mycaes 3.C.CBerounsnydaroniye 1noabl U UX npumeHenue. 1988 r.
5. aTepHeTpecypChl.

5. Y4edHo-MeTOAMYECKOE M HH(OPMAIIUOHHOE 00ecTieYeHUe U CIUTILTUHBI

5.1. llepeyeHb OCHOBHOM W IONOJTHUTEIbHON y4eOHOM JTUTEpPaTypPhl, HEO0X0AMMOI 1JIs1
OCBOEHHUS TUCHMIIIHHBI

OcHoBHas quTepaTypa:

1. AxmanoB A.T'., HlakupoB b.I'. OCHOBBI KBAaHTOBBIX M ONTOXJIEKTPOHHBIX Mpudopos, Yda: PO
baml'V, 2013. (15 2x3.)
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2. Ilanruna, JLU. KsanroBas W onTH4ecKas 3JI€KTPOHUKA : ydeOHOe mocobue. - Tomck : Tomckuii
rOCyZIlapCTBEHHBIN YHMBEPCUTET CHCTEM YINpaBleHUsA M paauodnekTpoHuku, 2012. - 303 c. ; To xe
[Dnextponnblit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=208584

JdomosHuTEeNbHAS IMTEpPaTypAa!

3. UBanos, U.I'. OCHOBBI KBaHTOBOH ANIEKTPOHMKH : ydyeOHoe mocobue. - PoctoB-Ha-/lony : M3natenscTBo
IOxHoro (enepanbHoro ynusepcurera, 2011. - 174 c¢. To xe [DnekrponHsli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=241055

5. McTOYHMKM W TPHEMHHKH ONTHYECKOrO H3Iy4eHHUs [DIEKTPOHHBIH pecypc]: METON. YyKa3aHus K

BBITIOJTHEHHIO JTabopaTopHbIX padot s ctyn. @TU / bamkupckuii ToCy1apcTBEHHBI YHHBEPCUTET; COCT.
B.I'. lakupoB. — Ya: PULL baml'V, 2015.(15 3k3)

— DIIeKTpOH. Bepcus red. myonukamuu, — JlocTynm Bo3MoOKeH uepe3 DIeKTpoHHYo oubnroteky baml'y.
— <URL:https://elib.bashedu.ru/dl/local/Shakirov_sost_Istochniki i hriemniki opticheskogo
izluchenija_mu_2016.pdf .

6. OnTodNIeKTPOHHBIE M KBAaHTOBBIE NPUOOPHI M YCTPOMCTBA [DIEKTPOHHBIM pecypc]:

Meroandeckue ykasanus / baml'Y ; coct. A. I'. Akmanos, b. I'. llakupoB. — Ya: PUL] baml'V,
2012. (10 5k3)

— DIEeKTpOH. Bepcus mned. myoaukanuu. — JlocTyn BO3MOXKEH depe3 DJIEKTPOHHYI0 OMOIHMOTEKY
bamlV. —
<URL:https://elib.bashedu.ru/dl/corp/ AkmanovShakirovSost.Optoelektr.iKvantovyePribory i
Ustr.Met.UKk.pdf>.

5.2. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH « AHTEepHET»
U IIPOrPaMMHOr0 obecneyeHusi, He00X0AMMBIX /IJISl OCBOCHUS JUCHHUIIJIMHBI

CoOcTBeHHas Perucrpanus B
IEKTDOHHO 3JIEKTPOHHAs ABTOpU30BaHHBI| OHOIHMOTEKE
P OnbmMoTeKka y4eOHbIX M | 1 JIOCTYI 110 baml'V, https://elib.bashedu.ru/
ouomoTeunast o
1 HAY4YHBIX JIEKTPOHHBIX MapoJIto U3 MaabHEHIITNI
cucreMa «Ob " o
BawTVy W3aHU#, KoTopas JIF000# TOUKH JOCTYII U3
BKJIIOYAET U3JaHUS cetu uTepHeT | 1000 TOUKH
npenogasareneit bamly cetu MHTEpHET
DNEeKTPOHHO- Perucrpanus u3
ABTOpHU30BaHHbI
ouoImoreunast Tonorekerosas B # IOCTYI 110 cety baml'Y,
cucTema yn nanbHeiimmit  http://www.biblioclub.
2 Y4eOHBIX U HAYIHBIX TapoJIIo U3
«YHHUBEPCUTETCK . . noctyn uz  ru/
ANEKTPOHHBIX U3AAHUN | OO0 TOUKH %
ast onbimoTexa JIF000H TOYKHU
. cetu HTEpHET
online» cetu nTepuer
Perucrpanus us
DNEeKTPOHHO- ABTOpHU30BaHHbI pall
. cetu baml'y,
oubmoreunas ITonnotexkcToBas b/I W IOCTYII 1O o .
MadbHEHIITNI )
3 cucreMa yUeOHBIX U HAYYHBIX MapoJIio U3 OCTYIT 13 http://e.lanbook.com/
W3JIaTeNbCTBA | DIEKTPOHHBIX U3JIAaHUN | JH000H TOUKH vy
JIF000H TOYKHU
«JTanp» cetu HTEpHET

cetu uTepuer
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6. MaTepl/IaJ]bHO'TeXHH‘IeCKaﬂ 6333, Heo0XoauMan s OCYIIECTBJICHUSA 06pa30BaTeJ’leOFO

npouecca mo TMCHUINJINHE

Ne | HaumenoBanue | HanmeHnoBanmne yueOHbIX OcHaIeHnHoCcTh y4eOHBIX IlepevyeHs TULEH3HOHHOTO
m\o | JHCHMIUIHHBI TOMeIeHuii 1 MOMeIleHHil 1 MoMeIeHMi NMPOTrPaMMHOT0
(Mmonyns), NoMeLIeHHil 1J1st JJISl CAMOCTOSITEJILHOM obecneyeHust
NPAKTHKH B caMoCTOSATeIbHOIt padoThI (1103BOJISIIOIEr0 TPOBOAUTH
COOTBETCTBHH padoThI KOMIIbIOTEPHOe
¢ y4eOHBbIM TeCTUPOBaHMe, OHJIAIH-
IVIAHOM KYpCBI).
PexkBU3HUTHI
MOATBeP:KAAI0NIero
JOKYMeHTa
1 2 3 4 5
1 | KeantoBas U | 1. YueOHbIe ayAUTOPUM Ayautopust Ne415 JInneH3noHHoe
onTH4ecKas AJ1s IPOBeIeHU O6opynoBaHue: 10CKa, yueOHas | MpoOrpaMMHOe
3JIEKTPOHUKA yueOHbIX 3aHATHIA: Me06elb, IPOEKTOpP. obecrevyeHue:
Aynutopus Ned15 1. Windows 8 Russian;
Aynutopust Ne317 Aynuropust Ne317 Windows  Professional 8
JlaGopaTopus KBAHTOBOM JlaGopaTopusi KBAaHTOBOIA Russian Upgrade. Torosop
SIEKTPOHUKHU. 3JIEeKTPOHHKHI Nel04 or 17.06.2013 .
2. omemenus s Ob6opynoBanue: yueOHast | JluneHsus- OLP NL
CaMOCTOSATENbHOI Mmebenb, kommbrotep 133/8/1.3 | Academic Edition.
padoTsl o0y4arommxcs, Gb/1.44 wmyneT., KOMIBIOTEp | beccpounas.
OCHAIIleHHbIE 133/8/1.3  Gb/1.44  wmymsT., | 2. Microsoft Office
KOMITLIOTEPHOIA kommpioTep Pentium 166/32/1 | Standard 2013  Russian.
TeXHHKOI ¢ Gb/1.44  Samsung, kpecio | Jloroop Nell4 oT
BO3MOKHOCTHIO Manager , cuctemusid Onok | 12.11.2014 r.. JluneHsus-
TMOIKJIIOYEHHUSI K CEeTH kommeioTepa P 166 MMX, | OLP NL Academic Edition.
«HTepHeT» M J0CTYNOM | CUCTEMHBIH OJIOK KommbloTepa | beccpounast.

B JIEKTPOHHYIO P 166 MMX, wmoHnutop | JIumeH3uoHHoe
HHPOPMAIIMOHHO- Samsung 4006,  MOHHTOp | mpOrpaMMHOe o0ecmedyeHue,
o0pasoBarenbnylo cpeny | Samsung 4006 NMo3BOJIfAIOIIEEe TPOBOIUTH

OpraHM3aNuu: Monutop Samsung 4006 KOMIIBIOTEPHOE

YuranpHeiid 3am Ne2 I'eneparops! curnanos: 1'3-109, | TecrupoBaHue:
I'3-112/1,13-118, GFG-82191; | 1. Moodle «OdurmanbHbIit
Ocuwmtorpager: C1-93, C1-83 - OpHI'MHAJBHBII AHTJIMACKUIA

2 T,

Uctounuku nutanus: BUIT 009,

HY1803D, HY3003;
MakeTbl K
pabotam Nel-NeS5.

YuTaabHbIH 32 Ne2

O6opynoBanue:  y4eOHBIH W
HaydHbli  (oHI,  HaydHas
MepHo/INKa, HEOTPaHWYECHHBIH
noctyn k OBC m BH; IIK
(MOHOGIIOK) - 8 IT.;
KOJIMYECTBO TOCAJ0YHBIX MECT
—80.

11ab0paTOPHBIM

TEKCT JIMIEH3UH I CHCTEMBI
Moodle -
<http://www.gnu.org/licenses/qgp
I.html>

IIepeBon JIULEH3UHU JUISt
CHCTEMBI Moodle -
http://rusgpl.ru/rusgpl.pdf»
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[Ipunoxenue Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YUPEXIEHHUE BBICIIEI'O OBPA3SOBAHUA
«bAIIKUPCKUU T'OCYJAPCTBEHHBIN YHUBEPCUTET»

COJEP)KAHUE PAGOYEM ITPOI'PAMMBI

JTUCIUTIIMHBI KBaHTOBas M OnTHYECKask 3JIEKTPOHHKA Ha 5 CEMECTpE
(HaI/IMeHOBaHI/Ie )II/ICHI/IHJ'II/IHLI)

__OyHasg__
dhopma oOydeHUS
Bup padorsl O0beM JUCHUILIMHBI

O6mas Tpynoemkocts auctuiuiniel (3ET / vacoB) 4/144
Y4eOHBIX 9acOB Ha KOHTAKTHYIO pa0OTy € IPEIo1aBaTeIeM: 55,2

JIEKITNHA 18

MPaKTUYECKUX/ CEMUHAPCKUX -

nmab0paTOPHBIX 36
IOpyrux (TpymIoBas, WHAUBHIYaTbHAS KOHCYJIBTAIMSI W MHBIE BUJABI YU4EOHOM
JESTSIILHOCTH, MpeIyCMaTPUBAIOIINE pabory o0yJaronmxcs c
npeniogaBaresnem) (OKP) 1.2
Y4eOHBIX 4acOB Ha CAaMOCTOATENBbHYIO padoTy oOyuaromuxcs (CP) 61,8

Y4eOHBIX YacoB Ha MOATOTOBKY K dK3aMeHy/3adeTy/muddepeHImpoBaHHOMY

3aueTy (KoHTpOIB) 27

®opma(bl) KOHTPOJIS:
DK3aMeH 5 ceMecTp.
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dopma u3yueHHs MaTepHaIoB: dopma TeKyIero
JIEKIUH, TIPAKTUYECKHUE 3aHATHS, OcHoBHast © KOHTPOJIS
CEeMUHAPCKUE 3aHATHS, JOTIOJTHUTEIIbHAS 3aganus o yCIIeBaEMOCTH
Ne Tema u coxeprate nabopatopHbie paboTEHI, JIUTEepaTypa, C&M?CTOHTCJ‘IL (KOJIIOKBUYMBI,
i caMocTosTebHAs padoTa U peKoMeHayeMas HOH paboTte KOHTPOJIbHBIE
1 TPYAOEMKOCTH (B Yacax) cTyAeHTaM (HoMmepa CTY/ACHTOB pabortsl,
1k | e/ ceM | TP CPC W3 CIIHCKA) KOMITHIOTEPHBIC
TECTHI U T.I1.)
1 2 3 4 5 6 7 8 9
Monyab 1 Onruyeckoe U3JIy4eHHe.
Onro3nexkTpoHHbie npudopsl. PoTO-AUOABI,
CBETOM3JIy4YarolIue JUO0AbI, ONTPOHbI
1. Onrtuueckoe U3JTyYECHHE. [Mkana [1]: m 1.1; OTYET K J1a0.
JNIEKTPOMATHUTHBIX ~ BONMH.  DoTomerpuueckne 1 [2]: mm.1.1.-1.2 pabote
napaMeTpsl ONTUYECKOTO U3ITyYCHUSL.
2. Mogenu CBETOBOIO II0JISI HCTOYHUKOB CBETA. [2]: m.2.1 [2]: 2.1; MUChbMECHHAS
KorepeHTHbIE 1 HEKOT€PEHTHBIE HUCTOYHUKHU 7 KOHTpOJIbHAS
CBETA. paborta
3. Knaccudukanus onrosnekTpoHHbIX Tpubopo u | 1
cucteMa 0003HaueHHI
4, B3anMmo/ieiicTBHE 3NEKTPOMAarHUTHOTO M3IYyUCHHS C [1]: mm.1.1-1.3;
BemiectBOM.  CHOHTAaHHOE W WHAYIMPOBAHHOE 2 [2]: mm.3.2, 4.2;
n3nydeHue. VIHBepCUsT HACEIEHHOCTEH KBaHTOBBIX [3]: mm.1.2-1.3, 1.5,
YPOBHEH. 111
HacenenHocTy KBaHTOBBIX YPOBHEW U CKOPOCTH
IEPEXOA0B MEXKAY HUMU
5. ®dusuveckre OCHOBBI PabOTHI MOIYIIPOBOTHUKOBBIX [1]: . 8.8 -8.14; [1]: nm. 8.8 - OTUYET K J1a0.
(hOTOTIPUEMHHUKOB. DOTONPOBOIUMOCTD. 2 2 7 [2]: nm.11.1-11.2; 8.14; pabore,
Buytpennnit poroadderr. ®oTouyBCTBUTENHLHOCTD. [2]: mm.11.1- IIMCbMEHHAs
DoTOTOK. 11.2; KOHTPOJIbHAS
[5]: pabora, pedepar
6. doropesucropel. Potoamoasl. P-i-n  poToanosl. [1]: mn.8.15-8.18; [1]: 1mn.8.15- OTYeT K J1a0.
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JlaBuHHBIE (hoTomroEI. DOTOTPAaH3UCTOPHI. 7 [2]: tmn.11.3; 8.18; pabore,

dotoTupucTopbl. XapaKTEPUCTUKH, MapameTpbl U [2]: mm.11.3; HChbMEHHAs

CXEMBI BKJITFOUECHMSL. [5]: KOHTPOJIbHAS
pabota, pedepat

7. CBeTOM3Iy4aroIue TUO b, [1]: mm. 8.1-8.3; OTYET K J1a0.
®dusnyecKkre OCHOBBI PabOTHI CBETOM3ITYUYAROIIHX 7 [2]: m.6.1; [5]: pabore,
JIMOJIOB.

8. XapaKkTepUCTUKH, KOHCTPYKIIHH M TApaMeTpPhI. [1]: mm. 8.4-8.6; [5]: MTUCHMEHHBIN TECT
Pesxumbl mutanus u cxeMbl BKrodeHuss CHU/I. 7 OTYET K J1a0.

pabote
Moayap  2: KBanToBasi JJIeKTPOHMKA.
KBanToBbIi YCHJIUTEb. KBaHTOBBIT
reieparop. OcCHOBHbIe THINBI HPHOO-pPOB
KBaHTOBOM JIEKTPOHUKH (-1a3e-poB).
DJIeKTPOONTHYECKHUE MOJYJISA-TOPBI.
Bos1okoOHHO-ONITHYECKHE YCHITUTEH

9. Onrtryeckuii KBaHTOBBIH ycumuTesb. Koahduiuent [1]: mm.1.6-1.7 1]: mn.1.6-1.7 OTYET K J1a0.
KBaHTOBOro ycuieHus. ONTHYECKHA KBaHTOBBIN 7 [2]: 5.1, [2]: 5.1, pabore,
reHeparop-inazep.  YCIOBHE  CaMOBO3OYXKICHUS [3]: mm.1.11-1.13; [3]: mm.1.11-
naspa 1.13;

[6]:

10. Onrryeckne pe3oHaTopbl. OTKPBITHIE PE30HATOPHI, [1]: mm.1.11; [6]: OTYeT K J1a0.
UX TTapaMeTpbl U KIIacCUPUKAIIHS. [2]: mn.6.4, 10.1; pabore,
DJEKTPOONTHYECKUE MOTYIISITOPHI [3]: mm.2.2-2.4;

11. TBepnorenvHble Nasepbl. KoHCTpyKIms, lazepHbIE [1]: mm.2.1-2.6 [1]: mm.2.1-2.6 OTHYET K 11al.
JIIEMEHTBHI, CXeMa JJEeKTPONHUTaHUs.  PexXuMsbl 7 [2]: mm.7.2; [2]: mm.7.2; pabore,
padoThI JIa3epOoB: CcBOOOIHOM TeHepalum, [3]: nm.5.2-5.3; [3]: mm.5.2-

MOJyJMPOBaHHOH JOOPOTHOCTH, CHHXPOHH3ALIUH 5.3;
MOJI [6]:

12. l'azoBbie  yazeppl. MexaHU3MbI  CO3JaHMS 6,8 [1]: m.3.1-3.5 [1]: m.3.1-3.5 JIOMAIITHSS

WHBEPCHUHM HACEJIEHHOCTEH B TMjIa3Me TIa30BOro [2]): mn.7.1; [2]): mn.7.1; KOHTPOJIIbHAs
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paspsga. ATOMHBIE, MOJEKYIAPHBIE W HOHHEBIE [3]: mm.4.1-4.3; [3]: 4.1 pabora
ra30BbIE J1a3€Phl. 4.3;

13. [MonynpoBoAHUKOBBIE Ja3epbl. Ilpomeccel B p-n [1]: mm.4.1-4.4, 6.1- [1]: mmw.4.1- OTYeT K J1a0.
nepexoje MOJYNPOBOAHMKA. YcloBHE KBaHTOBoro | 1 6 6 6.3 4.4,6.1-6.3 pabore,
YCUJICHUS CBETa B MOJTYIPOBOAHUKE. [2]: mn.7.3; [2]: mn.7.3; MUCHMEHHBIH TeCT
BonokonHno-ontu4eckue [3]: mm.5.5 [3]: mn.5.5

[6]:
Bcero uacos: 18 36 61,8
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PefiTUHr-I1aH JUCIIUILINHEI

KBaHTOBas ¥ onTHYecKas QJICKTPOHHKA

[Tpunoxenue No 2

HaHpaBHeHI/IC ONEKTPOHMKA M HAHORJICKTPOHUKA

Kypc 3, cemectp 5,

Buabl bann Yuciao banabl
y4eOHOii 1esiTeIbHOCTH CTYACHTOB 3a KOHKPETHOE 3aJaHul 3a 3a BpeMs1 OCBOCHUS MOZYJIS
3a/laHHe BpEMsI OCBOCHHS . .
Munumanbesslii | MakcumanbHbIN
MOIyJIs
Moayas | Onruueckoe n3mydeHne. ONTO3IEKTPOHHBIE TPHOOPHI. POTOANOABI, CBETON3TYYAIOIINE JUOIBI, OIITPOHBI
Texymuii KOHTPOJIb
1. TIlomyueHue nomycka M BBINOJIHEHUE 3 3 0 9
71a00paTOPHBIX padoT
2. BrimonHeHune pac4eToB ¥ 0popMIICHHE 9 3 0 6
OTYETOB 110 TaOOPAaTOPHBIM paboTam
3. 3amuTa OTY4ETOB MO J1aOOPATOPHBIM
3 3 0 9
pabotam
Py6eskHbIii KOHTPOIB
1. TluceMenHBIH onpoc | 15 1 0 15
Bcero 6a/u1oB 32 MOIYJIh 0 39

Monayas || KeanroBas snekrponuka. Kantosrii ycmnutens. KBaHTOBEI reHepaTop. OCHOBHBIEC THITHI IPHOOPOB
KBaHTOBOH 3JIEKTPOHUKH (J1a3€pOB). DIEKTPOONTHIECKUE MOYIATOPEL. BOIOKOHHO-ONITHYECKNE YCHITNTEIH

Texymuii KOHTPOJIb

1. TlonyueHue AOMYCKa M BBIMOJHCHUEC 3 9 0 6

J1a00paTOPHBIX paboOT

2. BrinosiHeHHe pacdeToB U 0(hOpMIICHHUE ” 9 0 4

OTYETOB 110 1abOPaTOPHBIM paboTam

3. 3amuTa OTY4ETOB MO JabOPAaTOPHBIM 3 ’ 0 6

pabotam

PyOesxHbli KOHTPOJIb

1. KonrponsHas pabota (pedepar) 15 1 0 15
Bcero 0aJ/u10B 32 MOIYJIb 0 31
HoowmpureabHbie 0aJIbI

1. Yuactue B KOH(pEpEHIHIX | 10 1 0 10
MocemaemocTs (0aIDTBI BRIYUTAIOTCS U3 00IIeH CyMMBI HAOpaHHBIX 0AJIIOB)

1. HemoceliieHre JTEKIIMOHHBIX 3aHITUN 0 -6
2. Hemnocelenne mpakTHUECKUX 3aHITHI 0 -10
HUTOroBulii KOHTPOJIbL

1. Dx3ameH 30
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IIpunoxxenue Ne 3

dopMa IK3aMEeHAUMOHHOI0 OnJieTa

MHNHOBPHAVYKHU POCCHH

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJIPKETHOE
OBPA30OBATEJIBHOE YUPEX/IEHVE BBICILIEI'O OBPA3OBAHUA
«BAIIIKUPCKUI IT'OCY JAPCTBEHHBIM YHUBEPCUTET»

®U3NKO-TEXHUYECKUI UHCTUTYT
KA®EJIPA THOOKOMMYHUKAIIMOHHBIX TEXHOJIOI'MM 1 HAHODJIEKTPOHUKU

SK3AMEHAITMOHHBIN BUJIET Ne 1
o aucnuiuimHe KBaHTOBas v onTHYecKast 2JIEKTPOHUKA
Hamnpasnenue 11.03.04 anekTpoHUKa U HAHORJIEKTPOHUKA
[Ipodunes DnexTpoHHBIE TPUOOPHI U ABTOMATH3UPOBAHHBIE CUCTEMBI

1. Illkana >neKTPOMarHUTHBIX BOJIH ONTHYECKOTO JMAIa30Ha.
2. Ontuyeckue pe3oHaTopbl. CrieKTp cOOCTBEHHBIX YaCTOT pe3oHaTopa. JloOpOTHOCTH ONTHYECKOTO
pe3oHaropa.

Jaseayrommii kageapoi v A SN Canuxon P.b./
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