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1. IlepedeHb pe3yabTATOB 00y4eHHUs (KOMIIETEHIUI)

B pesynpTaTe OCBOGHHWS AUCHUIUIHMHBI (MOXYIs) OOydYaromwiics JODKeH —o01anaTh
KOMITIETEHITUSIMU, MTPE/ICTAaBJICHHBIMU B TaOJIHIIE:

IIpenmectByromue
Kong u naumeHoBanue P y
Kon u naumenoBanue STAaIbI
WHIUKATOPa JOCTHIKEHUS Otan
KOMIIETCHIIUU . (c ykazanuem
KOMIIETEHIUHA
JUCITUTIIINH )
[1K-1 — Crioco0eH K IMK-1.1 3HaeT npuHIATIBI
MaremaTtuka
SKCIUTyaTalluu U Pa3BUTHUIO MOCTPOCHUS U PAOOTHI CETH Prsia
CETEBBIX IJIAT(HOPM, CHCTEM U |CBSI3U, TPOTOKOJIOB OOMEHa
o N Teopus 3JEKTPUIECKUX
ceTel mepeiayu JaHHBIX uH(pOpMaIiel 1 CUTHAIM3AINH, 2 cHoTeM
HCITOJIB3YEMBIX B CETSAX CBSI3H, N
(OCHOBEI OIITUYECKOH
CTaHJapThl KAUeCTBA Mepeaadn
CBSI3U
TaHHBIX

®opma(bl) TPOMEKYTOUHOMN aTTECTallMU MO JUCUUILIMHE (MOJYJI0): KypcoBas pabora u sk3ameH (5
CEMECTD).

2. Iloka3aTe/in, KpUTEPUH U MIKAJIbI OLIEHUBAHUS KOMIIeTEHIM A
2.1 TlokazaTenem OIEHUBAHUSI KOMIIETEHIIMK Ha dTare uX (GOpMUPOBAHUS IPU U3yUCHUN
JMCIUIIIMHBI SIBJISICTCS YPOBEHD UX OCBOCHHUSL.

Ikamna E€CKPHUIITOPHI YPOBHEN
Pesynbrarel 00y4yeHus Jeckp PBIYP "
OLICHUBAaHUS OCBOEHUS KOMIIETEHIIUI

I1K-1.1 3HaeT npyUHIMIIBI TOCTPOEHUS U padOThI CETU CBSI3U, IPOTOKOJIOB 0OMEeHa nH(popMaLuen u
CUTHAJIM3ALIUH, UCTIOJIb3YEMBIX B CETSIX CBSI3M, CTAHAAPTHI KAUeCTBA MePejaun JaHHBIX

Huskuii  [3HAeT: MPUHIUIIBI TOCTPOCHUS U 3HACT MPUHIIMITBI TIOCTPOSHUS M paOOTHI CETH
(moporoBeIii) [paboOThI CETH CBSI3U, IPOTOKOJIOB CBSI31, IPOTOKOJIOB 0OMeHa nHpopmaren u
ypoBeHb  |00OMeHa uHpopMaren u CUTHATN3aIluU
CUTHAJIM3alMH, UCIIOJIb3yCMbIX B OrieHuBaeT IPUHIIUIIEI IIOCTPOCHUS CUCTEM
Cpennuii  [CETAX CBS3H, CTAHAAPTHI KA4ECTBA CBSI3U, IPOTOKOJIOB 0OMeHa HH(popMaIuei u
ypoBEeHL  [I€pEavdn NaHHbBIX CUTHaJIN3aIlliH, UCIIOJIB3YEMBIX B CETIX CBA3HU,

CTAaHAAPThI KAYCCTBA IICPCAaYN JaHHbBIX

KiaccupuuupyeT npuHIUIBl TOCTPOSHUS
CHCTEM CBSI3H, IPOTOKOJIBI 0OMEHa
nH(pOpMaLMel U CUTHAIU3AIHH,
HCIIOJIB3YEMBIX B CETAX CBSA3U, CTAHAAPTHI
KadecTBa Iepejauu TaHHbBIX

Bricokuit
YPOBEHD




2.2 Tabnu1ia COOTBETCTBUS PE3yJITATOB MPOMEXYTOUYHON aTTECTAlUU TI0 AUCIUILIMHE YPOBHIO

sTana GopMUpPOBaHUS KOMIETSHIUN

Kon nnaukaropa
dopma KOHTPOJIS [Hkana L[I;cnfmeHmp YPOBCHb OCBOCHI
OLICHUBAHMS KOMIeTeH I KOMIIETECHIUH
IIK-1.1 HU3KWI
YIOBJIETBOPUTEIHHO CpEeTHMI
BBICOKHH
HU3KUH
DK3amMeH XOpOLIO I1K-1.1 cpelHui
BBICOKHIM
HU3KUH
OTJINYHO CpEeIHUI
IIK-1.1 BBICOKHI
HU3KWI
YIOBJIETBOPUTEIHHO K11 pp—
CpeaHui
Kypcogas pabora XOPOHO I1K-1.1 BBICOKHI
HU3KUH
OTJINYHO TIK-1.1 CpeaHui
I[IK-1.1 BBICOKHH

3. MeToaguveckne MaTepHaJIbl, ONpeessilue NpoueIypbl OleHNBAHUSA
[Ipouecc olleHnBaHus 3HAHUN, YMEHUHN, HABBIKOB U (UJIM) OIBITA JESITENbHOCTH, XapaKTEPU3YIOILIUX
sTanbl GOPMUPOBAHUS KOMIIETEHIIUH, IpeICTaBIeH B TabuIax mo opMaM o0ydeHusI:

OueHo4vHbIE
Tun 3ansaTus Tema (pa3aen) 1
cpeacTBa
[1K-1.1 3HaeT NpUHIUITBEI TOCTPOCHUS U PAOOTHI CETH CBSI3U, TPOTOKOJIOB 0OMeHa nHdopmaen
Y CUTHAJIM3AIIMHU, UCTIOJIb3YEMBIX B CETSAX CBSI3H, CTAH/IAPTHI KAUeCTBA Mepelavu JaHHBIX U
rojioca
Jlexmsa Bce paznensl Jluckyccus
Ortuer no
JlaGopaTopHas .
Bce pazznensl nabopaTopHOi
pabota
pabote
Ortuer 1o
[IpakTrueckas N
Bce paznensl MPaKTUYECKOU
pabota
pabote
BrimonHnenue
CamocrosiTenbHas o
Bce paznenst KYpCOBOM
pabota
paboThI, IK3aMEH




4. TunoBble KOHTPOJIbHbIC 32JAHUS
IIpencraBuTe ONMH NpUMEDP 3alaHUsA MO KaXAOMY THILy OLICHOYHBIX CPEACTB IS KaKIOU
KOMIIETEHINH, (POPMUPYEMOM TaHHOH TUCIIUILIIHHOM.

Komnerennus I1K-1
4.1. IlpakTH4YecKue 3aHATHUS

3ajaHus Ha BBINOJHEHUE NPAKTHYCCKUX PA0OT MPEICTABICHBI B AJIEKTPOHHO-UH(POPMAIIMOHHOM
obpasoBaTenbHOU cpeae u poctynusl mo URL — (http://aup.uisi.ru/

4.2. JlabopaTopHbie padoThl MO IUCHMUILINHE.

3aaHusl Ha BBINOJIHEHHE CAaMOCTOSTEIBHOM Pa0OTHl IMPEACTABICHBI B  AJIEKTPOHHO-
nHbOpPMAIIMOHHOM 0Opa3oBarenbHOM cpene u goctymubl 1o URL — (http://aup.uisi.ru/)

4.3. CamocTosiTe/IbHAsA padoTa 10 JMCHUILIHHE.

3amaHusi Ha BBIIOJHEHHE CAMOCTOSTEIILHOW pabOThl  MPENCTaBICHBI B  AIIEKTPOHHO-
uH(pOpMaIMOHHOW 00pa3oBaTenbHOI cpeae u qoctymubl o URL — (http://aup.uisi.ru/)

4.4, Ilpumep Ous1eTa AJsl YCTHOTO IK3aMeHa.

®denepanbHOE areHTCTBO CBS3U
YpanbCKuii TEXHUIECKUI HHCTUTYT | Jk3aMeHaumoHHbId Ouiter | YTBEPX/IAIO:

cBs3u U nHOpMaTHKH (puiuar) Ne 1 3aB. kagenpoit BM®
@I'bOY BO "Cubupckuii B.T.Kyanslmies

rOCyZapCTBEHHBI YHUBEPCUTET
TEICKOMMYHUKALUN U
nH(pOpMATHKN"
B T. Exarepun6ypre (YpTUCU
CubI'YTH)
11.03.02 MaoxoMMyHHKAIIMOHHBIE TEXHOJIIOTUH U CHCTEMBI CBSI3H,
HanpaBleHHOCTh (poduib) — TpaHCIOPTHBIE CETH U CUCTEMBI CBSI3U Y poBeHb _bakanaBpuar
dakynerer UMY kype 3 cemectp 5

110 JUCHUIIJIIMHE

«ONTO03/1eKTPOHUKA U
HAaHO(OTOHUKA)» « » 20 1.

1. MartemMaTudeckoe MOACIINPOBAHUC TCXHUUCCKHUX CUCTEM, €TI0 CYIIHOCTD.
2. HpI/IHI_[I/IH HMUTAITUOHHOI'O MOJACIIMPOBAHUS. TCIICKOMMYHHUKAIINOHHBIX YCTpOﬁCTB

IToanuce nperoaaBaTciiAa

IIpumep 3axanns KypcoBoi padoThI:
ITo HNCXOJHBIM JOAaHHBIM pacCUHUTATb MHMApMETPBI U XAPAKTCPHUCTHUKU NMPUEMHHKA OITHYCCKOI'O
nznydenus. [Ipu nomoum I1O nmocTpouts rpaduk XxapakTepuCTUK MTPUEMHHUKA.

Ilepeuennb BOpoOCOB K IK3aMeHY.

1. Tlepeuncnure 3HepreTHUECKUE U CBETOBBIE TapaMeTphl. B uem ux paznuuune?

Uem omnpenensercs BUJ CHEKTPAIbHOM 3aBUCUMOCTH OOHAPYXUTEIBHON CIIOCOOHOCTH

¢dotopesuctopa?

DakTopHI, ONPEIEIAIONINE BHEITHIOW KBAaHTOBYIO 3¢ dexTuBHOCTH CU/I.

Haxonutcs nu uznyuenne GaP (Eg=2,25 3B) B BuguMoit yactu cexkrpa?

Onumure TUMMYHbIE KOHCTPYKLIUK ONTONap.

C xakoil LienbIo B ONTONapax B KAUeCTBE JETEKTOPOB HCIOIb3YIOT (OTOTPAH3UCTOPHI?

Uro Takoe TOKOBas ¥ BOJIbTOBAs YyBCTBUTEIBHOCTD (DOTONPHUEMHHKA?

Haiite OIIpesieNIEHUE (OTONPOBOJUMOCTH. Yem onpezensercs BEJIMYMHA

(hOTONPOBOAMMOCTH MOITYIPOBOAHHUKA?

9. Bunsl reHepauy ONTHYECKOTO U3ITYUEHUSI.

10. C xakuMu TpeMsi OCHOBHBIMH THIIAMHU TIEPEXOJIOB MEXKITy ABYMS SHEPTETHYECKHUMH YPOBHSIMHU
Elu E2 cBs3ana pabora nazepa?

11. Yem onpenensercs BUJ AUarpaMMbl HAIIPaBICHHOCTH MOJIYIPOBOAHUKOBOTO Ja3epa?

12. C1/] Ha ocHOBE T€TEPOCTPYKTYP.

13. IMapametpsr u xapakrepuctuku CHU/L.
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OxapakTepu3yiTe ONTonapsl ¢ ynpapisieMbIM ONTHUYECKUM KaHAJIOM.

Yro Takoe K03(pPULIMEHT MOTIOUICHNS N3TYyYEHU U KaK OH 3aBUCHUT OT YPOBHS JIETUPOBAHUS
IIOJIYIPOBOIHUKA?

Haiite onpenenenue ¢oro-3.14.c. Uem onpenensercs Benuunaa Gporo-3.1.c. B hoTonuozae?

Ha xakue Tpu rpymniibl MOKHO pa3AeIuTh ONTO3JIEKTPOHHBIE TPUOOPHI?

[Touemy cnektp uznmydeHus yazepHoro CHUJ] mperepneBaeT KaueCTBEHHOE HM3MEHEHUE MpHU
Nepexoe U3 AMOJAHOTO pekuMa paboThl B PEKUM ONTHUECKOW KBAHTOBOM reHepanun’?

Kakue pexumbl paboTsl pOTOIMO01a BOZMOKHBI?

YeM XapaKkTepu3yl0T HHEPIUOHHOCTH (POTONPUEMHUKOB?

Ilepeuncnure u OXapakTepU3yuTe MpeaeabHbIC IapaMETPhbI ONTONAp.

[Tpumenenue onronap B HUPPOBBIX YCTPOUCTBAX.

KoHcTpyknnu nasepos.

Kakue ycinoBust HE0OX0IMMO COOIIIOAATh Uil YBEPEHHOTO MPHEMa ONITHYECKOTO U3ITy4eHHs?
Urto Takoe aroMHuHECHEHIUA? YeM OHa OTIMYAETCS OT TEIJIOBOTO U3ITy4YEHHUS?

ConocraBbre xapaktepuctuku CHJ[ ¥ 1NOIyNpOBOJHUKOBOIO Ja3epa, OLEHUTE HX
IIPEUMYIIECTBA U HEOCTATKHU.

[Ipoananu3upyiite paxToOpsl, ONpEAEAIONINEe OBICTPOACHCTBIE TMOTHBIX ONTONAP.
dusnyecKue ycloBUs FeHEpauuu U YCUIICHUS JIA36PHOTO U3IIy4ECHHUS.

Haxoaurcs nu uznyuenne GaAs (Eg=1,45 3B) B Buaumoii yactu criekrpa’?

Kakoit ¢poToaneMeHT omyckaeT N3MEHEHNE MOISIPHOCTH MPUIIOKEHHOTO HalPsKEHUsS?
Hapucyiite cxemy Ha0moeHNs HOTONPOBOIUMOCTH.

Kakas u3 IIPUBEIEHHBIX BOJIBT-aMIIEPHBIX XapaKTEPUCTUK IIPUHAJICKAT
MIOJIYIIPOBOJTHUKOBOMY  M3JIy4aTell0 HMHPPAKpacCHOTO CHEKTpa U3JIy4yeHus, a Kakasi —
BHUJMMOTO CIIEKTpa U3JIy4eHUs?

Urto Takoe MHKEKIUOHHAS JIEKTPOIIOMUHECLIEHLINS?

[Ipoananuzupyiite GaxTopsl, onpeaenstomue opictpoaericrsue CU/I.

YeM ompenensieTcss M OT 4Yero 3aBUCHT KOI(D(UIMEHT mepenayd 1O TOKY B JHOIHBIX
onronapax?

[TapameTpsl U XapaKTEpUCTUKH (POTONPUEMHHUKOB.

Ha xakyto 1yiuHy BOJHBI IpUXoAuTcss MakcumyM usnydenus Connua (temneparypa 6000 C) u
yesoBeka’?

byner nu u3MeHATbCd (OTOTOK, €CIM BMECTO JIHEBHOTO CBETAa OCBETUTH (DOTORJIEMEHT
gyepe3 KpacHBIN WK 3eNeHbIi cBeTohmibTp? OOOCHYTE CBO OTBET.

[Touemy 11 npeoOpa30BaHUS IHEPTUU COJHEUHBIX JTydel B AMEKTPUUECKYIO UCTOIb3YIOT p—
N-TIepexo/ibl B KpeMHUU?

IIpennoxuTe ONTOIIEKTPOHHBIM METO/T ONPEAEIEHUS CKOPOCTH IBUKEHUS TEa.

Uem onpenensercs MMUPUHA CIEKTPA AMEKTPOIIOMUHECLIEHTHOTO U3JIy4eHUs?

Uro onpezaenseT CHeKTPaIbHYIO XapaKTePUCTHKY (HOoTorIeMeHTa?

UYem onpenensercs Auarpamma HarpaBieHHOCTH u3nydenus C1UJ1?

[Ipoananu3zupyiite pakTopsl, OrpaHUYUBAIOIINE YYBCTBUTEIBHOCTD (DOTOPE3UCTOPOB.
Haznauenue ontonap v 06JacTh NPUMEHEHHUS TUOJAHBIX ONTOMAp.

B dyem pasnuuume B CHEKTPAJbHBIX XapaKTEPUCTUKAX TEIUIOBOIO M JIIOMHUHECLIEHTHOTO
n3NydeHus?

Hapucyiite 3aBucumoctu ¢potoToka u GoTo-3.1.c. p—N-nepexoa oT CBETOBOIO MOTOKA.
Hapucyiite sHepreTHueckylo cxeMy HH)KEKI[MOHHOTO Jla3epa M CTPYKTYpy Jjasepa ¢ IBYMs
MIEPEXO/IAMH.

[lepeuncnure OCHOBHbIE BO3MOXHBIE IEPEXO/IbI B ITOIYIPOBOIHUKE.

Yem onpenensercs N0J0KEHNE MaKCUMyMa 3JIEKTPOIIOMUHECIIEHTHOTO U3TyYeHU?

Onumure TUNOBBIE KOHCTpYyKUMK uHAuMKaTOpHbIXx CUJ] m CUJ] nnst cucreM BOJOKOHHOM
onrrnueckoii ceszu BOJIC.

[Topor renepanuu nasepa.

Crnektp mznydenus nazepHoro CUJl B nuogHoM pexume pabOTBl U PEXHME ONTUYECKOH
KBAHTOBOW r'€HEpaInu.

Kakue marepuainsl cuntaroTcst 6a30BBIMU B TEXHOJIOTUHU onTonap?
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Kak mo mepemaroyHoW XapaKTEpUCTHKE OMNTONAPbl  ONPEACNIUTh CTaTUYECKUH U
muddepeHnmanbHbi Ko GHUITMEHTHI TIepeaadn 1Mo TOKy?

HapucyiiTe BBIXOAHbBIE BOJIBT-aMIIEPHBIC XapaKTEPUCTUKU (POTOTPAH3UCTOPA.

Kakumu dakropamu onpenensercs BHEIH:A kBaHToBas dddextuBrocts CUJ?

[lepeuncnaure M OXapakTepU3yWTE IOIYIPOBOIHUKOBBIE MaTepHalbl, IMPUMEHSEMBbIC IS
M3rOTOBIIEHUS! (POTOPE3UCTOPOB, PAOOTAIOIINX B BUJMMOM JIHaNa30He.

Kaxue npuunHbl BbI3bIBAIOT BOSHUKHOBEHHE TEMHOBOI'O TOKA?

JIazepHO€ yCuJIeHHUE B ITOJYIIPOBOAHUKAX.

C xakoii nenpio B HOTOAMOIE UCTIONB3YIOT p—I—N-miepexo?

B kakom HarpaBieHHH IPOUCXOIUT U3ITydEHHE B Jlazepe ¢ p—N-nepexoaom?

[TapameTpsl 1 XapaKTEpUCTUKH ONTOIAP.

[IpeuioxuTe ONTOAIEKTPOHHBIN METOJT ONIPEICIICHUS YPOBHS KUAKOCTH.

UYewm onpenensercs 3¢ (HEeKTHBHOCTh JTFOMUHECIICHIIAN ?

[lepeuncnaure wW3BeCTHblE BaM  MPSAMO3OHHBIE  IOJYNIPOBOJHUKOBBIE  MaTepuaybl U
OIIpEeIENIUTE CIIEKTpaibHble AHUana3onbl u3nydenus CHU/I Ha ux ocHose.

B uem cocrodr 0cOoOEHHOCTH (OTOPE3UCTOPOB, HCMONb3yeMblx B ganexoil MK-oGmactu
cnekrpa?

OnuumTe THMMYHBIE KOHCTPYKIMH ONTOMNAp.

Jlazepsl ¢ reTepOreHHON CTPYKTYpPOM.

IIpuMeHeHue onTonap B aHAJIOTOBBIX YCTPOICTBAX.

Kakue cTpyKTypbl HCHOJIB3YIOT B KAUECTBE MHOI'O3JIEMEHTHBIX (DOTONPUEMHHUKOB JJISl 3allUCU
U CUUTBIBAHMs ONTUYECKON MH(popMaruun?

Hapucyiite 30HHYI0 qrarpaMmy, 0TOOpaKarolIyro MPUHIIHIT ASWCTBUS POTOTPAH3UCTOPA.
[Touemy cnextp uznyuenust CU/I 3aBucutr ot temneparypsi?

Oxapakrepu3yiiTe BaxXHEHIIINE TapaMeTpbl (OTOPE3UCTOPA.

Kakue 3akoHBI JIOJDKHBI BBINOJHATBCS IPU  MOMIOIIEHUH 3JIEKTPOHOM (OTOHA B
HENPSIMO30HHOM IOJTYIPOBOAHUKE?

Hapucyiite cemeiictBo BAX BBIXOAHOM 1€ ONTOTUPUCTOPA JUIsl Pa3HBIX BEJIMUUH BXOJHOTO
TOKa.

Bunsl reHepany ONTHYECKOIO U3ITy4EHHsL.

Haxonutcs nu nznydenune GaSe (Eg=1,8 3B) B BuanMoii yactu cnexkrpa’?

[IpumeHeHue onronap B UMIYJIbCHBIX YCTPOMCTBAX.

Hapucyiite cxembl BKIIIOYeHUsT GOTOIMOAA B (POTOTEHEPATOPHOM U (DOTOAMOIHOM peKUMax
paloTHI.

5. Bank KOHTPOJIbHBIX 3aJJaHUH U HHBIX MaTepuajJaoB, HCIIOJIb3YEMbIX B IIpolecce

MpoLeaypP TeKYIIero KOHTPOJISA U MPOMEKYTOYHOI aTTecTaluu
IIpencraBnen B~ 2JEKTPOHHOM  mHpoOpMannMoHHO-oOpa3oBarenbHOil  cpene mno  URL:
http://www.aup.uisi.ru.
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