MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.04.04 DiieKTPOHHUKA U HAHOJIEKTPOHUKA
HaumeHnoBanune o6pa3oBaTejibHOI mporpaMMel: JlazepHas 1 onTHYecKasi H3MePUTeIbHAS 3JIEKTPOHUKA
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTPaTypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
METO/Ibl U CPEACTBA OBPABOTKHA CUTI'HAJIOB KBAHTOBOU

JEKTPOHUKU

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 6;

Yacos (Bcero) no yueoHomy
IIAHY:

216 yacoB

Jexnun

3 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

3 cemecTp - 16 yacos;

JladopaTopHbie padoThI

3 cemecTp - 32 yaca;

Kouncynabranuu

3 cemecTp - 18 yacos;

CamocTrosiTesibHasi padoTa

3 cemectp - 113,2 yacos;

B ToM unciae Ha KIT/KP

3 cemectp - 79,7 uaca;

HNnas koHTaKkTHasi padoTa

3 cemecTp - 4 yaca;

BKJIIOYas:
KontpoabsHnas padora
TecTtupoBaHue
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

JK3aMeH
3amuTa KypcoBoii padoThI

3 cemectp - 0,5 yaca;
3 cemectp - 0,3 yaca;
Bcero - (0,8 yaca

Mocksa 2022




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CeeneHua o Bnagensue L3N M3U H M
Bnaaeney CKOpHAKOBa H.M, T
HpeHOI[aBaTeJ]B WaenTudmKaTop R984920bc-SkorniakovaNM-67f74b CKOpH}{KOBa
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K H M
00pa30BaTCIbHON Bnageney CKOPHAKOBA H.M, T
IIPOrPAMMBI Vnernrngmarop  RO84920bc-SkorniakovaNM-67f74b CKOpHSIKOBa

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

o o - Ceefenua o Bragensue L3N M3aKn
3aBez[y}ogmH BBIITYCKaIOIICH Lo UL Branenel, CKopHAKOBa H.M. H.M.
Ka(be;[pon * Mol ¢ MaeHTdnKatop 984920bc-SkorniakovaNM-67f74b CKopH;IKQBa




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Leab ocBoeHUs] AUCHMILUINHBI. U3YUYE€HUE METOJOB U CPEeACTB LU(POBOH 00pabOTKHU CUTHANIOB B
00J1acCTH KBaHTOBOM 3JIEKTPOHUKHU. [loydeHne HaBBIKOB MPUMEHEHHUS pa3IMYHBIX METOM0B 00pabOTKH
uH(pOpMalMU ¥ 3HAKOMCTBO CO CpeicTBaMU U(POBO 00pabOTKM CUTHAIOB.

33[[3‘11/[ AUCHHUIIIMHBI

- 3HAKOMCTBO C IIPHHIHMIIAMU 00pa0OTKU ONTHYECKOH HH(OPMAIINY;
- OCBOEHHE MH(POPMALIUK O COBPEMEHHOM COCTOSIHUU MPUOOPHOM 6a3bl A1t 00paboTKu

nHpopmanuu;

- IpUOOpETEeHNE HABBIKOB PEATH3AIMH PA3IMYHBIX METOI0B OOPAOOTKH ONTHYECKON

uHpopmanuu.

dopmupyembie y 00ydaronierocs KOMneTeHINH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

[TK-1 Cnocoben
IPECTaBIIAT
COBPEMEHHYIO HAyYHYIO
KapTUHY MUPA, BBISABIISATH
€CTECTBEHHOHAYYHYIO
CYIIHOCTH TIPO0JIEM,
OTIPENENATh YyTH UX
pEIICHUS U OLICHUBATh
3(PEeKTUBHOCTD
C/IETTaHHOTO BBIOOpa

NI-2nk-1 YMeeT ucnosp3oBaTh
MEePEI0BOM OTEYECTBEHHBIN U
3apyOCIKHBIN OIBIT B
npodeccruoHaIbHOM chepe
JeSITeIIbHOCTH

3HATh:
- COBPEMEHHYIO TpUOOpHYI0 0a3y u
METOAMKY pabOThI C HEH PUMEHHUTEIBHO K
00paboTKe pe3ysIbTaTOB ONTHYECKOTO
HKCIIEPUMEHTA.

YMETh:

- IPUMEHSTh COBPEMEHHYIO TIPUOOPHYIO
6a3y Kk 00pabOTKe IKCIIEPUMEHTATIBLHBIX
CUTHAJIOB B CUCTEMaxX KBAaHTOBOM
AJICKTPOHUKHU.

[IK-1 Cniocoben
MPEJICTaBISTh
COBPEMEHHYIO HAyYHYIO
KapTUHY MUPA, BBISBIISATH
€CTeCTBEHHOHAYYHYIO
CYIIHOCTb IpobiieMm,
OTIPENIeNATh IyTH UX
pEeLIeHNs U OLlEHUBATh

3 PEeKTUBHOCTD
C/IeJIaHHOTO BBIOOpA

NJI-3nk-1 Bnaneet nepenoBbim
OTEYECTBEHHBIM U
3apyOEKHBIM OTIBITOM B
npodeccuoHaIbHOM chepe
JeSTEIbHOCTH

3HATh!
- TEOPETUYECKHE OCHOBBI IIU(POBHIX
METO/10B 00pabOTKN CUTHAJIOB;

- 00IIYI0 XapaKTEPUCTUKY IpoIecca
MPOEKTHUPOBAHUS U peaTu3aliy HUPPOBBIX
cucteM 00pabOTKH ONTHYECKOM
uHpOpMaLUH.

YMETh:
- peaJin30BbIBaTh PA3INYHbIE METOBI U
aJITOPUTMBI 17151 00pabOTKU pe3yIbTaToB
AKCIIEPUMEHTAJILHBIX HCCIIEI0BaHUI;

- BBIOUPATh M 0OOCHOBBIBATH PA3JINYHbIE
METO/Ibl U AITOPUTMBI ISl 00pabOTKH
PE3yJIBTaTOB IKCIEPUMEHTAJIBHBIX
HCCIEeNOBaHUN.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucnurniauHa OTHOCUTCS K OCHOBHOM TpodeccroHanbHON 00pazoBarenbHON mporpamme JlazepHas
U ONTHYecKas u3MepHuTenbHas snekTpoHuka (mamnee — OIIOII), nampaBnenuss moaroroBku 11.04.04
DJIEeKTPOHUKA U HAHODJIEKTPOHUKA, YPOBEHb 00pa30BaHMS: BBICIIEe 0Opa30BaHUE - MarucTpaTypa.

basupyetcs Ha ypoBHE BBICIIEro 00pazoBaHusl (OakalaBpuaT, CICIMAIUTET).




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
05| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8g|© Jlex | JIab | Ilp — - VKK | TK ITA CeMECTDE aTTecTaluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue B nuhpoByro 2 3 2 - - - - - - - - - Ilodz0moeKa K meKyuiemy KOHmpoJiio:
00paboTKy CUTHAJIOB IToBTOpenune maTepuana no paszaeny "Bsenenue
1.1 OCHOBHBIE CBEIICHHS O 1 1 - - - - - - - - - B IIU(POBYIO 00paOOTKY CUTHAIOB"
uudposoii 06paboTke Camocmosamenvnoe usyuenue
CHTHAJIOB meopemuueckozo mamepuana: Visyaenue
1.2 AHazoroBoe u 1 1 - - - - - - - - - JIONOJIHUTENILHOTO MaTepuaia o pasaeny
JUCKpETHOE "BBenenue B muQpoByr0 00pabOTKy CUTHAIOB"
npeoOpa3oBaHus H3yuenue mamepuanog 1umepamypHbix
®ypse, TprUMepEI eTo UCIOYHUKOG:
BEITIOJTHEHHS [4], 22-29
2 Beiisner 23 10 8 4 - - - 1 - - - Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
npeoOpa3oBaHue [ToBTOpeHune marepuana no pasaeny "BeliBner
2.1 OCHOBBI BeHBIIET 6 2 - 4 - - - - - - - npeoOpa3oBaHue"
npeoOpa3oBaHusL Ilodzomogxa Kk nabopamopuoit padome: Jns
2.2 Peanmu3zanus BeliBieT- 6 2 4 - - - - - - - - BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
npeoOpa3oBaHus B HEOOXOAMMO TPEIBAPUTEIIEHO U3YUHTh TEMY U
MaTeMaTHYeCKUX 3aj1a4M BBITIOJIHEHMS JITAOOpaTOpHOil paboThI, a
porpamMmax. TaK K€ U3y4YUTh BOIPOCHI BAPUAHTOB
2.3 OO0paTHOE BEUBJIET 7 2 4 - - - - 1 - - - 00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
nmpeoOpa3oBaHue. paznene "BeliBnet npeobpasoBanue”
2.4 CaoiicTBa BeiiBIeT 2 2 - - - - - - - - - MaTepuainy.
npeobpa3zoBaHust Iloozomogka K ayoumopHnsim 3auamuam:
2.5 KparHomacmTaGHsIit 2 2 - - - - - - - - - ITpopaboTka JeKunH, BBIOJIHEHHE U
aHATH3 MOJITOTOBKA K 3alIuTe J1a0. paboThI

Iloozomoska domauinezo 3a0anus:
[MoxroToBka JOMAaITHETO 3aJaHHS HAIpaBJICHA
Ha OTpabOTKy yMEHUI pemeHus
nmpodeCCHOHAIBHBIX 3a1a4. JloMaliHee 3a1aHune
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BBIIa€TCA CTYACHTaM 110 U3YYEHHOMY B pasjene
"BeiiBner npeoOpazoBaHue" MaTepHay.
JIONIONHUTENBHO CTYIEHTY HEOOX0AMMO
U3Y4IHUTh JUTEPATYpPy U pa3oOpaTh MpUMeEpHI
BBITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
MIPEACTABICHHBIM ITHCEMEHHBIM paboTam.
Ilo020moeKa K KOHmMPO1bHOU padome:
N3y4enue MaTepuainos 1o paszneny Beliner
npeoOpa3oBaHKe ¥ MOATOTOBKA K KOHTPOJILHOM
pabote

Ilodzomoska Kypcosoit padomul: Kypcopas
pabora npezacTaBieHa B BUAE KPYITHOMU 3a1auu
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BHIOOD
BapuaHTa IIPOEKTHOTO pemeHus. [Ipumep
3a7aHus:

I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue matepuana no paszaeny "BeliBiaet
npeoOpa3oBaHKe" MOATOTOBKA K BHITOIHEHHIO
3a7aHUH Ha IPaKTHIECKUX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"BeiiBier npeobpazoBanue"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], 5-16
[4], 536, 566-583

[IpeobpazoBanue
I'uns6epra

3.1

Onpenenenue
npeoOpa3oBaHus
I'unpbepra

3.2

KayzanpHble pyHKINHN

3.3

CaoiicTBa
nmpeoOpa3oBaHUs
I'mb6epra

Tloozomosxka K ayoumopHvim 3auamuam:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Iloozomoeka K meKywiemy KOHmMpOJiio:
IToBTOpEeHue MaTepuana 1no pasaeny
"IIpeobpazosanne ['mnnbepra"

Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIMMO NPEABAPUTEIHLHO H3YIUTh TEMY H
3a]1a4 BBITIOJTHEHNUS J1JaO0paTOPHOH paboTsI, a
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TaK K€ U3y4UTh BOIPOCHI BApUAHTOB
00pabOoTKU pe3yJIbTATOB 10 H3YYCHHOMY B
paszaene "lIpeobpazoBanue ['mipbepra"
MaTepHany.

Ilod2zomoeka domauinezo 3adanusn:
[MoxroToBka goOMaImTHeTo 3aaHUS HaIpaBIeHa
Ha OTpabOTKy YMEHUI pemeHus
npodeccHOHANBHBIX 3aaa4. JlomanrHee 3a1aHue
BBIIACTCA CTYICHTAM I10 H3YYEHHOMY B pa3Jieie
"IIpeoOpazoBanue ['unpbepra" MaTepuay.
JIONONHUTENBHO CTYIEHTY HEOOX0ANMO
U3YYUTH JIUTEPATypy U pa3oOpaTh MpUMEpEI
BBIMOJIHEHHS ITOTOOHBIX 3aaHuid. [IpoBepka
JIOMAIITHEro 3aJIaHusl POBOJUTCS 1O
MpEACTAaBJICHHBIM IMTUCbMCHHBIM pa60TaM.
CamocmoamensHnoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JTOTIONTHUTEIHHOTO MaTeprala 1o pa3Iery
"[IpeobpaszoBanue ['manbepra

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[1], 17-20
[3], 778-791
4 KencTpansHelii aHATN3 4 IlodzomogKa K meKkyuiemy KOHmMpOoJio:
4.1 OcHOBBI 4 IToBTOpEeHue MaTepuana no pasaeny

KEICTPpaJIbHOT'O aHaJIn3a

"KencTpanpHsiit anamus"

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEHHS 33/1aHUH 110 JTa0opaTopHOi padoTte
HEOOX0ANMO MPEIBAPUTEIEHO U3YUHTh TEMY 1
3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK K€ NU3yYUTh BOIPOCHI BApHAHTOB
00paboTKH pe3ysIbTaToOB 110 U3YYEHHOMY B
pasgene "KencrpanbHblil ananu3" Marepuany.
Iodzomoeka K ayoumopHvimM 3aHAMUAM:
[IpopaboTka JIEKIINH, BEIITOJHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa domawnezo 3adanua:
[ToxroToBka JOMAaNIHETO 3a/JaHNS HAIpaBJIeHa
Ha OTpabOTKy YMEHHUH penieHus




npodeccnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIIa€TCA CTYICHTaM 110 U3Y4EHHOMY B pa3jeie
"KencTpanbHslil aHanu3" MaTepuany.
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JUTEPATYpPy U pa3o0paTh MpUMeEpHI
BEITIOJTHEHUS TTOTOOHBIX 3agaHui. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
Camocmoamenvroe usyuenue
meopemuueck020 mamepuana: VIsyaenue
JIONOJTHUTENBHOTO MaTepHaia o paszeny
"KenctpanpHsiit anamus"

H3yuenue mamepuanoe 1umepamyprbix
UCIOYHUKOG:

[1], 21-24

Z npeobpa3zoBaHue

15

Camocmosamenbroe uzyueHnue

5.1

OcCHOBEI Z
npeoOpa3oBaHus

5.2

CsoiicTtBa Z
npeoOpa3oBaHusL

5.3

Ob6patHoe Z
npeoOpa3zoBaHue
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meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJHUTENBHOTO MaTepHaa o pasaeny "Z
npeoOpa3oBanue”

Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue marepuana no pasaeny "Z
npeoOpa3oBanue" MOATOTOBKA K BHITMIOJIHEHUIO
3aaHU{ Ha MPAKTUYECKUX 3aHATHIX
Ilodzomoeka Kypcosoit padomul: Kypcopas
paboTa npezacTaBiIeHa B BHJE KPYITHOH 3a1aun
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3a7aHus:

Ilo020moeKa K KOHmMPOILHOU padome:
W3yyenue MatepuanoB 1no pasaeny Z
npeoOpa3oBaHKe ¥ MOATOTOBKA K KOHTPOJILHOM
pabore

Iloozomoexa domawnezo 3adanua:
[ToxroToBka gOMaNIHeTo 3aaHUS HaIpaBiIeHa
Ha OTPabOTKy YMEHUI pemeHus
npodeccHoHaNbHBIX 3aa4. JlomaniHee 3a1aHne
BBIJIAETCA CTYACHTAM I10 H3YYEHHOMY B pasjene
"Z npeobpa3oBaHue" MaTepHaiy.




JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
U3YYUTh JTUTEPATYPY U pa300paTh MpUMEPHI
BBITTOJTHEHUS TTOTOOHBIX 3a1aHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIPECTaBICHHBIM MTUCBMEHHBIM padoTaM.
Ilo0zomoeKa K meKyuiemy KOHmMpo.iio:
[ToBTOpenue MaTepuana mo pasaeny "Z
npeobpa3oBanue”

Iloozomoeka K nabopamopnoii pavome: J1ist
BBIMOJTHEHUS 33JJaHUH TI0 JIAO0OPaTOpHOU padboTe
HEO0XOIUMO NPEABAPUTEIHLHO U3YIUTh TEMY H
3aJ1aui BBITIOJHEHUS JTaO0OPaTOPHO paboThI, a
TaK K€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOoTKU pe3yNIbTATOB 110 H3YYCHHOMY B
paszzene "Z npeoOpa3oBanue’ Marepuay.
Iloo2omogka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIeKIIUH, BHITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI

H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOB:

[1], 25-29
[3], 111-132

MeTtoapl coxaThs
CHUTHAJIOB U
n300paKeHU I
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6.1

[IpuHUMNIBI
KOZMPOBAHUS
nHpopmanuu

6.2

KomupoBanue
BHUJICOIIOCIIEA0BATEIHEHO
creit

IlodzomogKa K meKyuiemy KOHmMpOoio:
[ToBTOpeHue matepuana no pasaeny "MeTosl
CKaTUS CUTHAJIOB ¥ M300pakeHui"
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
HEO0XOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paznene "MeTozbl C)KaThsl CUTHAJIOB U
n300pakeHUi" MaTepuay.

Iloozomoexa Kk ayoumopHovimM 3anamuam:
ITpopaboTka JeKInH, BBIOJIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa domawnezo 3adanua:
[ToxroToBka JOMaNIHETo 3a/1aHUS HAIpaBICeHA
Ha OTpabOTKy YMEHHUH penieHus




npodeccnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIIa€TCA CTYICHTaM 10 U3YYEHHOMY B pasjene
"MeTo/bl CXKATHSI CUTHAIOB U M300pa)KeHU"
Marepuany. JIonoTHUTEIbHO CTYICHTY
HEOOXOIMMO U3YYUTh JUTEPATYPY U pazoOpars
MIPUMEPHI BHITOTHEHHUSI TOJOOHBIX 3aTaHHUMH.
ITpoBepka gOMaIIHETO 33AaHUS MPOBOANTCS 110
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
Ilo020moeKa K KOHmMPOIbHOU padome:
W3yuenne maTepuaaoB Mo paszneny Metosst
CKaTHsI CUTHAJIOB U M300paXeHUI U
MOJIrOTOBKA K KOHTPOJIbHOW paboTe
Ilodzomoska Kypcosoit padomul: Kypcopas
pabora npeacTaBieHa B BUAE KPYITHOHW 3a1a4u
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3a7aHus:

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zeiry
"MeTo/Ibl CXKATHSI CUTHAJIOB U M300pa)KeHuit"
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:

[1], 39-47
[4], 630-640
[5], 161-175

MuKkpornpoueccopsl
00pabOTKH CUTHAIIOB

7.1

OCHOBHEIE ITOHATHUS

7.2

Apudmeruko-
JIOTUYECKOe
YCTPOHCTBO

7.3

OneparoHHbIH 0JI0K

7.4

Biok
MUKpPOIPOTPaMMHOTO
yIIpaBICHUS

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"MuKponpoueccops! 00pabOTKH CUTHAIOB"
CamocmosamensbHoe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJHUTEILHOTO MaTepHaa o pa3aeny
"Mukpomporeccopbl 00paboTK CUTHAIOB"
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[2], 267-283
[6], 126-139

O06paboTKa CUTHAJIOB C

12

Iloozomoeka K mMeKyuiemy KonmpaoJiro:
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MOMOIIBIO
MHKPOTIPOIIECCOPOB

8.1

enu 06paboTku
CHTHAJIOB

8.2

O0paboTKa CUTHAJIOB B
pEaTEHOM BpEMEHH

[ToBTOpEHNe MaTepuaa Mo paszaety
"O06paboTKa CUTHAJIOB C TOMOIIBIO
MHUKpOTpOIieccopoB”

Iloozomoeka K nabopamopnoii pabome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[aud BBITIOJTHEHUS 1Ta00paTOpHOH paboTHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paznene "OOpaboTKa CUIHAIOB C TIOMOILBIO
MHUKPOTIPOIIECCOPOB" MaTepuay.
Iloozomogka domauinezo 3adanua:
[MoaroroBka goMalHero 3aiaHus HaIlpaBiIeHa
Ha OTPabOTKY YMEHUIl pelIeH s
npodeccruoHaNBHBIX 3a/1a4. JlomalHee 3aganue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"O0paboTKa CUTHAJIOB C TOMOIIBIO
MHUKpONPOIIECCOPOB" MaTepuaiy.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
W3YYUTH JUTEPATyPy U pazo0paTs IpUMEpHI
BEITIOJTHEHUS TTOOOHBIX 3amaHuid. [IpoBepka
JIOMAIITHEro 3aJIaHus! IPOBOJIUTCS MO
MMpEACTABIICHHBIM IMTUCbMCHHBIM pa60TaM.
Ilo020mo8Ka K npaKkmu4eckum 3auamusm:
Nzyyenne marepuana no pazaeny "O6paboTka
CUTHAJIOB C MTOMOIIII0 MHUKPOTIPOIIECCOPOB"
MOJITOTOBKA K BBIIMTOJTHCHHUIO 3aJaHUI Ha
MPAKTUYECKUX 3aHATUIX

CamocmosamensbHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"O06paboTKa CUTHAJIOB C TTIOMOIIBIO
MHUKPOTIPOIIECCOPOB"

H3yuenue mamepuanog 1umepamypusix
UCHOYHUKOB:

[1], 30-38
[3], 214-228

YpaBuenue
BH3YaJIN3aIluu

ITodzomoeka k npakmuyecKum 3aHamuam:
W3ydenne matepuana no pazaeny "YpaBHEHUE
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9.1 OcHOBHOE ypaBHEHHE 1 1 - - - - - - BH3yalu3aIiu" MOATOTOBKA K BBITIOIHEHUIO
BU3yaIH3aIIN 3aJaHUi Ha NIPaKTHYECKUX 3aHATHIX
9.2 MeTob1 pemeHust 1 1 - - - - - - Camocmoamenvroe uzyuenue
ypaBHEHHUS meopemuyueckoz0 mamepuana: VIzyaeane
BU3yaIH3aIIN JIOTIOTHUTENBHOTO MaTepHaia o pa3zeiry
"YpaBHeHHe BU3yaIm3anun'
OK3aMeH 36.0 - - - - 0.5 - 335
Kypcogast pabora (KP) 96.0 - - - 16 0.3 79.7 -
Bcero 3a cemecTp 216.0 32 32 16 16 0.8 79.7 335
Hroro 3a cemecTp 216.0 32 32 16 18 4 0.8 113.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsle padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTAIlMK 1O pa3ienaM
mucuuiuiniel; CP — camocrostensHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii kKoHTposb; [TA — npomexxyrouHas
aTTecTanus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bseoenue 6 uupposyio oopabomky cuzHaios

1.1. OcHoBHBIC cBeieHUS O IUPPOBOK 00paOOTKE CUTHAIIOB
[MudpoBbie MeTonbl 0OpaboTku ontudeckoi mHpopmammu. Lludposeie cpencrBa 0b6paboTKu
ONTUYECKOH MH(OpMAIIHH.

1.2. AnanoroBoe u AUCKpeTHOE npeodpazoBanust Pypbe, IPUMEPHI €r0 BHIITOTHEHHS

[Ipsimoe ananoroBoe npeodpaszoanue Pypre. OOpaTHOE aHamoroBoe mnpeodpasoBanue Dypoe.
Ilpsimoe nuckperHoe mpeoOpaszoanue Pypbe. OOpaTHOE AMCKpeTHOe npeobpasoBanue Dypoe.
OxoHHOE npeoOpa3oBaHNe HECTALMOHAPHOTO CUTHAA.

2. Beuignem npeobpaszosanue

2.1. OcHOBBI BEHBIIET MpeoOpa30BaHUS

®uznyeckuil cMbicil npeoOpa3zoBaHus. basucHele ¢(yHKIUU, TpeOoBaHUS K HUM.. [Ipsimbie
HENpepbIBHOE U JMCKpETHOE BelBieT mpeoOpa3zoBaHus.. OCHOBHbIE 00JacTH IHPUMEHEHMUS..
AnropuTt™M BBINIOJIHEHUS BeiBieT mpeoOpa3oBanus. llpuMepsl BeliBieT 00pa30B pa3IU4HbBIX

byHKIHIA.

2.2. Peanu3zauus BeliBineT-npeoOpa3oBaHus B MATEMAaTUYECKUX [TPOrpaMMax.
OcoOeHHOCTH BBIYUCIICHUS BelBieT-ipeoOpa3oBanus B makere Mathlab. OcobGennoctu
BBIUHMCIICHHSI BelBIIeT-TipeoOpa3oBanus B makere Mathcad.

2.3. O6parHoe BelBIIeT MpeoOpa3oBaHHUE.
MeTto1uKa BBIIOJHEHUS] 00paTHOrO BeMBIeT npeodpazoBanus.. CKEUIUHT (yHKLIUU.

2.4. CpoiicTBa BelBiIeT NpeoOpa3oBaHUs
JIuneitHocTh. I HBapHaHTHOCTh OTHOCUTEIBHO CABUTra. MHBapHMaHTHOCTH OTHOCUTEIBHO
MmacmrtabupoBanus. JuddepenupoBanue. Ananor Teopemsl [lapceBas.

2.5. KpatnomacmtaOHbIN aHATN3
Pasnoxxenne 1o optoroHampbHoMy Oasucy. Kackamnbeiii anroput™m BbraucieHuil. [Ipumep
BBITIOJIHEHHS KpaTHOMAcCIITa0HOTO aHanu3a Gpynkiuu. CBoicTBa peoOpa3oBaHus.

3. Ilpeobpazosanue [unvbepma

3.1. Onpenenenue nmpeodpa3zoBanus [ nipoepra
Onpenenenne mpeoOpazoBanus. CrHekTpalbHas XapaKTepuCTUKa. VI3MEeHeHue CHeKTpa
curHaioB. Beraucnenue npeodpazoBanus [ 'unsoepra.

3.2. Kay3anbHble QYHKIUT
CriexTpsbl Kay3anbHbIX (yHKIMHI. PeanbHas 1 MHUMas 4acTH CIEKTpa Kay3aJlbHbIX (QYHKIUH.

3.3. CoiictBa npeoOpazoBanus [ mibbepra

Jluneiinocts.  IIpeoOpazoBanme  KoHCTaHTHL. CBOWCTBO  YETHOCTH W  HEYETHOCTH.
[TocnenoBarenpbHOE  JBOMHOE  mpeoOpasoBanue. (OOpatHoe mpeoOpasoBanme. [lomobwme.
OHepreTudeckas SKBUBAJIEHTHOCTb. OpTOrOHAJIBHOCT.
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4. Kencmpanvuvil anaius

4.1. OCHOBBI KETNICTPAIBLHOI'O aHAJIN3A
Tepmunosiorus. Berancnenue kencrpa. [Ipumep BeluuciaeHus.

5. Z npeobpaszosarue

5.1. OcHoBBI Z nipeobpa3oBaHus
[Ipsimoe Z-nipeobpazoBanue. OToOpakenue Z-npeodpazoBanus. [IpocTpaHCTBO Z-MOJTUHOMOB.
[Tpumeps! Z-ipeoOpazoBaHUsl.

5.2. CpolicTBa Z ipeoOpa3oBaHUs
Jluneitnocts. 3amepxkka. IIpeoOpazoBanme cBeptku. Juddepenuupopanue. PaznoxeHue
CUTHAJIOB Ha OJIOKH ITOCIIEIOBATEIILHON CBEPTKHU.

5.3. ObparHoe Z npeobpazoBaHue

[IpeoOpazoBaHre HHTETPUPOBAHHEM IO KOHTYpPY. MeToa pa3iokKeHHs Ha dSJIEeMEHTapHBIC
npobu. Meroa pas3nokeHus B CTeneHHOW psia. ['eomerpudeckas omenka AUX m ®UX cucrewm.
Bbluncienye 4yacTOTHOM XapaKTepUCTUKH. AHAIIN3 YCTOMYMBOCTH CUCTEM.

6. MemooOwl corcamusi CUZHAN08 U U300paxcetul

6.1. IlpuHIMNIBI KOAUPOBAHUS UHPOPMALIUU

Tepmunosiorust xkoauposanus. Juckperusanus. KsantoBanue. OCHOBHBIE XapaKTEPUCTUKU
uHpopmauuu. Xpanenue uHpopmauuu. KoaupoBanue pacTpoBoil rpaduueckoil HMHGOpMaIUH.
KonupoBanue BektopHoil rpadudeckoii madpopmamuun. RGB momens. @opmar MPEG u ero
IPUMEHEHHUE.

6.2. KogupoBaHue BHI€0MOCIIEI0BATEILHOCTEHN

MexkanpoBoe cxarue. Koguposanue nsera. KonupoBanue Oiokamu. Anroput™m Xaddmana.
Apudpmernueckoe koaupoBaHue. Cxkarue oTAenbHBIX KangpoB, JPEG kogek. JluckperHoe
KOCHHYCHO€ ITpeoOpa3zoBaHue.

7. Mukponpoueccopuwi 06pa60ml<u CUcHAajl0o6

7.1. OCHOBHBIE IOHATHS

Knaccudpukanus mno apxuTekTypHbIM ocoOeHHocTaM. Kiaccupukauus no paspsiiHOCTH.
Knaccudukanus no odbemy anpecyemoit mamsitu. Kmaccudukanust mo Habopy TOMOTHUTENBHBIX
MHCTpYKIMK. [Ipom3BOAUTENBEHOCTh MUKpoOIpoueccopoB. IlpenenbHble  AKCIUTyaTallMOHHbBIE
napameTphbl.

7.2. ApupMETHKO-TOTHYECKOE YCTPOUCTBO
Cxempl BprunTaTeneid. CxemMa ¢ KOMMYTaTopoM. BbInonHsAeMBbIe onepaly B 3aBUCUMOCTH OT
YIPaBJIAIOLIETO KOJA.

7.3. OnepairioHHBIH 010K
TpexmuHHasA cTpykTypa. JByXmuHHasA cTpykTypa. OJHOIMHHAS CTPYKTYpA.

7.4. B1ok MUKpPOIIPOTpaMMHOTI'O yIIpaBJICHHUS
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Cxema BMYVY. ®opmaT KoMaH1bl MUKPOIIPOLIECCOpa HAa MAIIMHHOM si3bIKe. [locTpoeHune komaH
I BOCBMHUPA3PSIAHOTO Tpoleccopa, MOCTPOCHHOTO Mo cTpykrype PoH-Heitmana. Bpemennbie
JarpamMmbl CYMTHIBAHUS U 3anucH. [Ipumep komMaHa MUKpONPOIIECCOPA HA MAIIMHHOM SI3bIKE.

8. 061961601’1’11('61 CUCHAI06 C NOMOULbIO MUKPORpoOUueccopos

8.1. Llenu 006pabOTKH CUTHATIOB
CpaBHeHHE aHAIOTOBOM W IUGPOBOM 00paboTku curHaioB. L[{udpoBbie GUIBTPH HU3KOM
gactoThl. CpaBHeHHe AUX aHAI0roBOTO U IMUGPOBOTO (PUIBTPOB.

8.2. O6paboTKa CUTHAJIOB B PEAIbHOM BPEMEHH

CrpykTypHast cxema IH(POBOro ycTpoicTBa 00paboTku curHanoB. Kpurepmii HailikBucra.
O¢pdexr HanoxeHnus cnektpos. [lorpemHocTH auckpeTrusaropa. AHTHANAW3UHIOBBIE (DUIIBTPHI.
[Tpouecc mpoektupoBanus nudposoro ¢uinbrpa. Cydoauckperusamnus. [lorpemnocta AL u [TATT
1o nocrosiHHoMy ToKy. [lorpemnoctu AT u LIAIT no nepeMeHHOMY TOKY.

9. Ypasuenue suzyaruzayuu

9.1. OcHOBHOE ypaBHEHHE BU3yaJIU3alUU
CocraBnsitoliie ypaBHEHMsI BHU3yaau3alud. To4yHbIE M NPUOIMIKEHHBIE METOJbI PELICHMS.
Cobuparomue 1 ynapsolye peeHus. BugozaBucumble 1 BUJOHE3aBUCUMBbIE PELLICHHS.

9.2. MeTo/1bl pelieHnsl ypaBHEHUS BU3YyalIU3alluu
MeToapl OCBEIIEHHOCTH M paguocuTu. [Ipsimas m oOparHas TpaccupoBKa iyded. Meronnka
pacdera 0OpaTHON TPACCUPOBKH JTydeil.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. I[IpakTHyeckoe BhINOIHEHHE 00paTHOTrO Z npeoOpa3oBaHMUs;
2. IlorpemHocTu AUCKpeTU3aTOpa. AHTHAAH3UHTOBBIE (PUIIBTPBL.;
3. [Ipomecc npoektupoBanus nudposoro punbrpa. CydoauckpeTn3anms;
4. KopupoBanue uH(popMaluu;
5. I'paduueckoe nocrpoenne Pypne u BeiiBner 00pa3os..

3.4. Tembl 1a60paTOPHBIX PadoT
1. UccnenoBaHue nepe1aTOUYHbIX XapaKTEPUCTHK aHATIOTO-IIU(PPOBOTO U NU(PO-aHATOTOBO
npeoOpa3oBarene;
2. KogupoBanue TeKCTOBO 1 rpaduueckoit uHGpopmamu;
3. Z-ipeoOpa3oBaHue;
4. KencrpanbHblil aHAIN3;
5. Beruucnenue npeodbpazoBanus [ mipbepra;
6. @uUIbTpaIys CHTHAJIOB C IIOMOIIBIO BEUBIIET-TIPE0Opa30OBaAHUS;
7. O6paboTka curnanoB JI/IA MeTogoM BeWBIeT-aHATIN3A.

3.5 KoncyabTanumu

Ayoumopiivie KoHCYyIbmauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. KoHcynbTanuu HampaBiI€Hbl HA BBIMOJHEHHWE pa3/IeIOB KYpPCOBOTO IMPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarens). B pamMkax 4YacoB Ha TpPYNIOBBIE
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KOHCYJbTAIlMM Pa30HMparoTcs HauOoliee BAaXKHBIE YAaCTH PACUETHBIX 3aJaHUil paszziena
"BeiiBneT npeodbpazoBanue"

2. KoHcynbranuu HampaBlieHbl Ha BBINIOJHEHUE pa3/ieJIOB KypCOBOIO TMPOEKTA IO
PYKOBOJCTBOM HacTaBHMKa (mpemojaBareis). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYJbTAIlMN pa3OuparoTcsi Hanbosee BaKHBIC YACTH PACUCTHBIX 3afaHuii pasnmena "Z
npeobOpazoBanue"

3. KoHcynbramuu HampaBJIeHbl Ha BBIIIOJIHEHHWE pPAa3AelioB KypCOBOTO TIPOEKTa TOJ
PYKOBOJCTBOM HAacTaBHMKa (mpemojaBarens). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYJbTallMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHHWil pasjena
"MeToapbl CKaTUsI CUTHAJIOB U M300paxeHui"

I pynnosvie koncyromayuu no pazoeiam oucyuniunst (I'K)

1. OOGcyxneHue marepuajoB MO Keiicam pasnena "BeeaeHue B 1mudpoByro 00pabOTKy

CUTHaJIOB"

OO6cyxaeHre MaTepraioB 1o Keiicam pasjena "BeliBier nmpeodpa3zoBanue”

OO6cyxnenue MaTepuaioB 1o keiicam paszaena "l[Ipeo6pazoBanue ['mnnbepra"

O6cyxeHre maTepuaioB Mo keiicam pasaena "KenctpanbHblid aHanuz"

OO6cyxxnenre MaTepralioB 10 Keiicam pasnena "Z npeodpazoBanue"

OO6cyxneHue wMaTepuajoB MO Kedcam pazaena "MeTonbl cCKaTusi CUTHAJIOB H

n300pakeHui"

OO6cyxeHre MaTepuaioB Mo Keiicam pasaena "Mukporpoleccopsl 00padoTKU CUTHATIOB"

8. OOcyxkneHue marepualioB Mo Kekcam pasnmena "OOpaboTka CHTHAJIOB C TIOMOIIBIO
MHKPOIPOILIECCOPOB"

9. OOcyxkIeHne MaTepralioB TI0 KelicaM pazjena "YpaBHCHHE BU3yaTu3auu’

Hnousudyanvrvle koncyromayuu no Kypcosomy npoemy /pabome (MKKII)

Uk wm

~

=

Koncynbramuu npoBojstes o pazzaeny "BeiiBnet npeodpazoBanue”

Koncynpranum npoBosaTcs no pazaeny "Z npeodpasopanue”

3.  Koncynbramuu nmpoBoAsTCs 1Mo pasneny "MeToIbl CKaThsl CHTHAIOB U U300pakeHHi"
Texywuti konmpoas (TK)

no

1. KoHcynpranuu HampapieHbl Ha MOJIyY€HUE WHAMBUAYAIBHOTO 33aJaHUS JJI BBIIOJHEHUS
KOHTPOJILHBIX MEPONPUATHIA 1o pa3zneny "BeiiBier npeodpa3oBanue”

2. KoHcynbranuu HampaBieHbl Ha MOJyYeHHE WHAWBUIYAIBHOTO 3a/aHUs JIJIsl BHITOJTHEHHUS
KOHTPOJIbHBIX MeponpusaTHii o paszzaeny "IIpeodpazosanue I'nnbbepra

3. Koncynpranum HampaBieHbl Ha MMOJyYe€HHE WHIUBHUIYaTbHOTO 3aaHUS JJISI BHITOJHEHHS
KOHTPOJIbHBIX MEPONIpUATHH 110 pa3aeny "KencrpanbHeiii aHanms"

4. KoHCynbTallUM HaIpaBJIEHbl Ha MOJTYYEHHE WHIUBUIAYATbHOTO 3a/aHUs JUIsl BBITOJIHEHUS
KOHTPOJIbHBIX MEPONPUATHIA 1o pa3zeny "Z npeobpazoBanue"

5. Koncynbranuu HanpasiieHbl Ha MOJIyY€HHUE MHAUBUAYAIBHOIO 3aJlaHUS JJI BBHIOJHEHUS
KOHTPOJIbHBIX MEPONPUATHIA 10 paszzeny "MeTonbl cxkaThs CUTHAIOB M H300paskeHi"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

3 Cemectp
Kypcogas pa6ora (KP)
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA
Henens 1-12 |13-14|15-16 | 3auerHas
Pasnen 1,2 3,4 1, 2, 3, | 3ammura
KypCOBOTO 4 KypCOBOTO
MPOEKTa MIPOEKTa
O6bem 40 40 20 -
pasnena, %
Boimoanennsrit | 40 80 100 -
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00BeM
HapaCTaOIINM
uroromM, %

Howmep paznena

Pasnien kypcoBoro mpoekra

1

Brruncnenue BeiiBier o0pa3oB curnanos JIJIA

Breruncnenne BeiiBiaeT oopaszoB curnaios JI/IB

Brimonnenue Z npeoOpa3oBaHus

2
3
4

Koauposanue nndopmarmm: Xapdpmana u apupmeTnyeckoe
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H GOPpMHUPYEMBbIX B HUX KOMIeTEeHIU

3amaHupOBaHHbIE PE3YIbTaThl 00yUYEHHUS 1O

Howmep paznena auciuruinHs (B

O11eHOYHOE CPEICTBO

Konant
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (T ¥ HAUMEHOBAHUE)
MHIUKATOPOB
(B COOTBETCTBUH C pazfeaom 1) 1/2]3]4]5][6]7][8]09

3HaTh:

COBPEMEHHYIO IPHOOPHYIO 0a3y U METOUKY JlaGopaTtopHnas pabota/3amura

paboThI ¢ HEeH MPUMEHUTETHHO K 00paboTKe 71a00paTOpHBIX paboOT

PE3yNIbTaTOB ONTUYECKOTO HKCIIEPUMEHTA Konrponssas paGora/Komuposame

N-2nk-1 + |+

uH(popManuu
Tectuposanue/Ilorpemnocta AL u
LIATT

o0IIYyI0 XapaKTepUCTHKY Mpoliecca Jlaboparopnas pabota/3amura

MIPOSKTHPOBAHMSI M PeATU3ANNN ITU(PPOBBIX NJ1-3nk-1 + + 1a00paTOPHBIX paboT

cucteM 00pabOTKH ONTHYECKOW HHPOpMAITUU

TEOPETHYECKUE OCHOBHI ITU(PPOBBIX METOIOB KonTponbras pabora/Z npeoOpa3oBaHue

00pabOTKK CHIHANOB W-3ri-1 S I I B JlaGoparopuas pabora/3arura
71a00paTOPHBIX paboT

YMersb:

IPUMEHATh COBPEMEHHYIO PUOOPHYIO 0a3y K KonTponbnas pabora/KoaupoBanue

00paboTKe IKCIIEPUMEHTATBHBIX CUTHAJIOB B N-2mk1 + | + uHpopmaruu

CHCTeMaxX KBAaHTOBOM DJIEKTPOHUKHU

BBIOMPATh U OOOCHOBBIBATH PA3JIMUHBIE METOIBI Kontponbnas pabora/Z npeobpa3oBaHue

U aJITOPUTMBI JJ1s1 00pabOTKHU pe3yabTaToB N-3nk-1 + +

HKCIIEPUMEHTAIBHBIX UCCIICIOBAaHUN

pean30BhIBATh PAa3INYHBIE METOABI U Konrponsnas padora/I'padpuueckoe

ITOPUTMBI JUTsI 00pabOTKH pe3yIbTaTOB noctpoenue Oypbe U BEMBIET-00pa3oB

OKCMICPUMCHTAIIBHbIX HCCIICI0BAHHH W13t ¥ * Konrponsnas padora/KonupoBanue
nH(popMalun
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. I'padpuueckoe noctpoenne Oypre u Beliiaer-o0pa3oB (KontponbHas paboTa)
2. Komuposanue nndopmaruu (KontpoasHas padora)
3. Horpeurnoctu AL u LIAII (TectupoBanue)
4. Z npeobpazoBanue (KontponpHas padoTa)

Dopma peanuzanuu: YcrHas popma
1. 3amuTa nabopatopusix padot (JlabopatopHas pabora)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
banmibHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SBIIETCS MpUIIokeHHueM b.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne3)
Ouenka ompenensieTcss B cOoTBeTCTBUU ¢ [lonokeHnem o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «M3BOW» Ha ocHOBaHMU CEMECTPOBOM M 3K3aMeHaMOHHOU. OlLEeHKa 3a KypCOBYIO
paboty ompenensercs B cooTBeTcTBUM C [lonokeHnem o OayuIbHO-pEUTUHTOBOM CHUCTEME ISt
crynentoB HUY «MOW».

Kypcosasa paboma (KP) (Cemecmp Ne3)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «M3BWN» Ha ocHOBaHMHU CEMECTPOBOM M dK3aMeHAIMOHHOM. OIlleHKa 3a KypCOBYIO
paboTy ompenensiercs B COOTBETCTBUHU C [lomokeHueM o OalIbHO-PEUTHHIOBOM cHCTEME IS
crynentoB HUY «MDW».

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 3 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUabI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. CanponoB, M. B. MeTos! 1 cpeacTBa 00paboTKu ONTHYECKOW HH(OPMAIIUY : MPAKTUKYM IO
Kypcy "MeToibl 1 cpenicTBa 00paboTKM onTudeckoi nH(opMauu" s MarucTpoB IO
HanpasneHuto 11.04.04 "Onextponuka u HaHO3IekTpoHuKa" / M. B. Canponos, H. M.
CkopusikoBa, Ham. uccnen. yu-t "MOUN" (HUY"MBHN") . — M. : Uzn-Bo MDU, 2019 . - 52 c. -
ISBN 978-5-7046-2119-5 .

http://elib.mpei.ru/elib/view.php?id=10765;

2. Happimikun, A. K. [{udpoBsie ycTpoiicTBa 1 MUKPOTIPOIIECCOPHI : yueOHOE MTOCOOHE /1Tl BYy30B
panguoTexHu4eckux creruanbHocTedt / A. K. Hapbimkus . — 2-e uzn., crep . — M. : AKAJIEMUS,
2008 . — 320 c. — (Beicmiee mpodeccronanbHoe oOpa3oBanue) . - ISBN 978-5-7695-4917-5 ;
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3. Onmenreiim A., Hladep P.- "LHudposas o6padboTtka curnanos", (3-e u3a., ucmp.), M3aarenseTBo:
"Texnocdepa", Mocksa, 2012 - (1048 c.)
http://e.lanbook.com/books/element.php?pll_id=73524;

4. T'oncanec P., Bync P.- "Lludposas o6padoTka nzodpaxenuit”, (3-e usa., UCIp. U J0I.),
WznatenbctBo: "Texnochepa", Mocksa, 2012 - (1104 c.)
http://e.lanbook.com/books/element.php?pll_id=73514;

5. bepeskun E. @.- "OcHoBbl Teopuu nHpopMauu u koaupoBanus', (3-e u3z., crep.),
NznarensctBo: "Jlanp", Cankr-Iletepoypr, 2022 - (320 c.)

https://e.lanbook.com/book/206384;

6. CadpsaaankoB H. M., bypenesa O. U., Anunos A. H.- "HudopmarimoHHO-U3MEpUTEIHHBIC
npeoOpaszoBarenu kubeppusnueckux cucrem", Mznarenscrso: "Jlanp", Cankr-IletepOypr, 2020 -
(236 ¢.)

https://e.lanbook.com/book/152596.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii makeT 0o(hUCHBIX IPOrpamm;
2. SmathStudio.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-
CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. KypuaJibl HayuHoro odmectBa Society of Photo-Optical Instrumentation Engineers (SPIE)
Digital Library - https://www.spiedigitallibrary.org/

5. DaexTponnasi 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

6. AHO «Poccusi — crpana Bo3MoskHOCTei» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropumn, OcHamenune
HAaMMCHOBaHUE
VYuebnsle aynutopun i | JK-120, MamuHHbIH cepBep, KOHIULMOHEP
[IPOBEICHUS JICKIIMOHHBIX 3as1 IBI]
3aHATUHN U TEKYLLETO A-103, YueOHas rapTa, CTOJ MpenoaaBartesis, CTyl, SKpaH,
KOHTPOJIS aynuropus kag. KOJIOHKH
Du3uKn
VYyeOHble ayAUTOPUH IS A-103, YyeOnas napTa, CTOJ IPENOoIaBaTes, CTyJl, KpaH,
MIPOBEICHUS PAKTUYECKUX aynurtopus Kad. KOJIOHKH
3ansaTui, KP u KII Dduzuku
VY4eOHble ayAUTOpUH IS A-111/1, CTOJI KOMITbIOTEPHBIN, Ty, mKad st
IIPOBEJICHUS KomnbrorepHsiii JOKYMEHTOB, LIKad JUIs OEXK/IbI,
1a00paTOPHBIX 3aHATUN kiacc kag. Gusuku MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOJIOHKH, KOMIIBIOTED
TePCOHAJIbHBIN
A-111/2, CTOJI KOMIIBIOTEPHBIH, CTYJ, KA JUIs
KomnbrorepHsiit JIOKYMEHTOB, IIKa( 15l 04K b, KA A5
knacce kad. duzuku XpaHEHUs! THBEHTAps1, KOMIIBIOTED
IIEPCOHAIBHBIN, TPUHTEP
VY4eOHble ayIUTOPUH IS A-103, YyeOnas napTa, CTOJ PEnoiaBares, CTyJl, 3KpaH,
MIPOBEJICHUS aynurtopus Kad. KOJIOHKH
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MPOMEKYTOUHOMN
aTTeCTaluu

dusuku

IMTomemenus misa
CaMOCTOSITENTbHON PabOTHI

HTB-303,
KommnbsrorepHslii
YUTAJILHBIN 341

CTOJI KOMITbIOTEPHBIN, CTYJI, CTOJ
MMHMCHbMCHHBIHN, BEIIAIKA IS OJICHKIEL,
KOMIIBIOTEPHAs CETh C BBIXOJIOM B MIHTEpHET,
KOMIIBIOTEP NEPCOHANBHBIN, IPUHTED,
KOHJIUIIMOHED

A-111/1,
KomnbrorepHblit
knacc kag. duzuku

CTOJI KOMIIBIOTEPHBIH, CTYJ, KA IS
JOKYMEHTOB, IKad sl OAEXK/IbI,
MYJIbTUMEAUMHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOJIOHKH, KOMIIBIOTED
MEPCOHAJIbHBIN

A-111/2,
KommnsrorepHslii
kiacce kag. Ousuku

CTOJI KOMIIBIOTEPHBIH, CTYJ, HIKa( IS
JOKYMEHTOB, IKaQ sl OAEHKIbI, K IS
XpaHEeHUs] UHBEHTapsl, KOMIIbIOTEP
IIEPCOHAJIbHBIN, IPUHTED

ITomentenus mis
KOHCYJbTUPOBaHUSA

A-201/1, Kabuner
COTPYJIHUKOB Kad.
duzuku

CTOJ, CTYJ, KA /11 JOKYMEHTOB, HIKad
JUTSL OJIEXKAbI, KOMITBIOTEPHAS CETh C
BBIX0ZIOM B IHTEpHET, KOJIOHKU, KOMIIBIOTED
IIEPCOHAJIbHBIN, IPUHTED

[TomereHus At XpaHESHHSI
o0opymoBaHus U y4eOHOTO
UHBEHTAps

b-101/1, Ckman kad.

®usuku um. B.A.
dabpukanTa

CTCIIAX I XpaHCHUS MHBEHTApS,
WHBEHTAPh CIICIUAN3HPOBAHHBIH,
WHBEHTapb yU4eOHBIN, KHUTH, YYCOHHKH,
mocoous

21




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MGTOI[LI " CpCaACTBA O6pa6OTKI/I CUTHAJIOB KBAHTOBOM QJICKTPOHHUKHU

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

I'padpuaeckoe nmocrpoenne ypue u BeliBneT-o0pazoB (KontposnbHas padoTa)
Z npeobpazoanue (KontponpHas padora)

Komuposanue nnpopmaru (KonrponsHas padota)

[Torpemnoctu ALII u LAIT (TectupoBanue)

3ammura mabopaTopHbIX padot (JlabopaTopHas paboTta)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuuruimHbl RM: L 2 3 4 >
pasjena S en Henens 4 8 12 16 16
KM:
1 Beenenue B iuppoByro o0paboOTKy CUTHAIIOB
11 OcHoBHbIE CBeIeHHS 0 IIUPPOBOIT 00paboTKe +
' CHUTHAJIOB
19 AHaJIOroBOE M TUCKpETHOE MpeodpazoBanus Dypre, + +
' IPUMEPHI €T0 BHITOJTHEHHS
2 Beiisner npeoOpa3oBanue
2.1 OcHOBBI BelBIIET Pe0Opa30BaHUs + +
29 Peanuzanus BeiiBner-npeoOpa3oBaHus B + +
' MaTeMaTHUYECKUX MPOrpamMmax.
2.3 OO6patHoe BelBIeT MpeoOpa3oBaHue. + +
2.4 CaolicTBa BelBIET peoOpa3oBaHMs + +
2.5 KpaTHomaciTaOHBbIHM aHanu3 + +
3 [TpeoOpaszoBanue ['mnnOepTa
3.1 Onpenenenne npeodbpazoanus [ mipdepTa + +
3.2 Kay3anpHble QyHKINN + +
3.3 CaoticTBa ipeodpaszoBanus [ minoepra + +
4 KemncrpanbHblii anamm3
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4.1 OCHOBBI KEIICTPAJILHOTO aHATIN3a + +
5 Z nipeobpa3oBaHue
5.1 OcHoBHI Z npeoOpa3oBaHust + +
5.2 CgoiicTBa Z npeodpa3oBaHus + +
5.3 OO6parHoe Z peoOpa3oBaHue + +
6 MeTo/pl CKaTHUS CUTHAJIOB M U300paskeHU
6.1 [TpuHIIUTIBI KOAMPOBAHUS UH(POPMALTUH +
6.2 KoaupoBanue Buaeonociae10BaTeIbHOCTEH + +
7 Muxkponporeccopsl 00pabOTKH CUTHAIOB
7.1 OCHOBHBIE TIOHSTHS +
7.2 ApHupMETHKO-IOTUYECKOE YCTPOUCTBO + + +
7.3 OrneparinoHHBIN 070K + + +
7.4 bi1ox MEKPOIIPOrpaMMHOTO YIIPABIICHHUS + + +
8 O06paboTka CUTHAJIOB C TIOMOIIIBIO
MHUKPOIPOIIECCOPOB
8.1 Llenu 06paboOTKU CUTHAIOB +
8.2 O06paboTKa CUTHAJIOB B peaJIbHOM BPEMEHHU + + +
9 YpaBHeHUe BU3yalln3alluu
9.1 OcCHOBHOE ypaBHEHUE BU3yaIH3alUU +
9.2 Mertobl penieHus ypaBHEHHs BU3Yyalln3alluu +
Bec KM, %: | 20 20 20 15 25
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

IIpuioxenue b

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

MGTOI[LI " CpCIaACTBA O6pa6OTKI/I CUTHAJIOB KBAHTOBOM QJICKTPOHHUKHU

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 Beimonunenue pa3aena 1 KP
KM-2 Bremoanenue pa3aena 2 KP
KM-3 Cobmonenue rpaduka Boimonnenuss KP
KM-4 KaugectBo ohopmienus KP

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunekc KM- | KM- | KM- | KM-
Howmep Paznen kypcoBoro npoekra/KypcoBoi KM: 1 2 3 4
pasnena paboThI Henens 12 14 16 16
KM:
1 Beruucienne BeitBiaeT oopa3oB curHanos JIJTA + + +
2 Brruucnenue BeiiBiaeT oopa3zoB curnaios JI/IB + + +
3 Beinonnenue Z npeobpazoBaHus + + +
Koauposanue nndopmanuu: Xadpdmana u
4 + + +
apupMeTHIecKoe
Bec KM, %: | 40 40 10 10
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