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NPOI'PAMMY COCTABMUJI:
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(LOIKHOCTB) (moamucs) (pacmudpoBKa HOIIHCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K H.M.
V) pagoBaTeHBHOH Bnageney, CKopHAKoBa H.M,
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(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmucs) (pacmpoBKa IOIIUCH)

3BaHHUE)

MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3U»

o o Ceenennn o enagensue L3N M3K H M
3aBeyIOLIMH BBITYCKaOLICH Bregeney, CKOPHAKOBa H.M. o
Ka(bez[pbl WaeHTudHKaTop R984920bc-SkorniakovaNM-67f74b CKOpHﬂKOBa

(OIDKHOCTB, YUeHas CTETICHb, YUCHOE
3BaHHUE)

(mozrucs)

(pacupoBKa MOAKCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Heab ocBoeHUs TUCHUNJIMHBI. V3ydeHHE KOMIBIOTEPHBIX TEXHOJOTHH B 00JIaCTH KBaHTOBOM

IIEKTPOHUKHU.

HonyquHe HaBLIKOB TNPHUMCHCHHA KOMIIBIOTCPHBIX TEXHOJIOT U i1 pCHICHUsA

IMPAKTUYCCKHUX 3aJa4d U O3HAKOMJICHHUEC C PA3/IMYHBIMU IMaKETaMU CICHHUAIMN3UPOBAHHOI'O IMPOrpaMMHOI0

o0ceuenus.
3agauM AMCUNILINHBI

- ®opMHpOBaHUE MPEACTABICHUS O COBPEMEHHBIX BO3MOKHOCTAX CIELUATU3UPOBAHHBIX
KOMIIBIOTEPHBIX POTPaMM pacuera, MOACIUPOBaHUS U 00pabOTKU JAHHBIX CUCTEM U KOMILJIEKCOB
KBAaHTOBOW M ONTHYECKOMN AJEKTPOHHUKHU. ;

- OcBoenue uHPpopMaIK 00 OCHOBHBIX aJTOPUTMAX, JISKAIUX B OCHOBE MPUHIUIA PAOOTHI

CIICIUAJIM3UPOBAHHBIX KOMIIBIOTCPHBIX NPOTIPAMMHBIX ITAKETOB.;

- HpI/IO6peTeHI/IC HAaBBbIKOB PCIICHUS ITPAKTUYCCKUX 3a1a4d KBaHTOBOM QJICKTPOHHUKHU C
HCIIOJIb30BAHHUEM KOMIIBIOTCPHBIX TEXHOJIOTHIA..

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 Cniocoben
OCYIIECTBIISATH TEXHUYECKOE
ynpaBiieHUE pa3paboTKoi
IPOEKTOB
KBAaHTOBOOIITUYCCKUX
CHCTEM JJIS pEeLIeHUs 3a/1a4
JUAarHOCTUKH, HaBUT'alluH,
CBSI3U U KOHTPOJIS
KOCMHYECKOTO
IPOCTPaHCTBA

NJI-2nk-1 Texaugeckoe
ylpaBjieHUE pa3paboTKOi 1
BBIITYCKOM IIPOEKTHOU
KOHCTPYKTOPCKOM
JIOKYMEHTALUU JUIsl IIPOEKTOB
KBaHTOBO-OITUYECKUX CUCTEM
JUISl pelleHus 3a1a4
JUAarHOCTHKY, HABUTallUH,
CBSI3U U KOHTPOJIA
KOCMHUYECKOI0 ITPOCTPAHCTBA

YMETh:

- [IpuMeHsTH HaBBIKU pa3pabOTKH U
BBIIYCKA ITIPOEKTHOM JOKYMEHTALUH JUIs
IIPOEKTOB KBAHTOBO-ONTUYECKUX CUCTEM.

(KM-5).

[IK-1 Cniocoben
OCYILIECTBIISATh TEXHUUECKOE
ynpaBJieHHe pa3paboTKoi
IPOEKTOB
KBAaHTOBOOIITUYECKHUX
CHCTEM JIJIsl pelieHus 3a/1a4
JUAarHOCTUKH, HaBUT'alluH,
CBSI3U U KOHTPOJIS
KOCMHYECKOTO
IPOCTpPaHCTBA

N -4nk-1 Coznanue
CTPYKTYPHBIX H
KOHCTPYKTHUBHO-
KOMITOHOBOYHBIX CXEM C
HCII0JIb30BaHIEM
COBPEMEHHBIX CHCTEM
ABTOMATHU3UPOBAHHOI'O
MPOCKTHUPOBAHUS
KBAaHTOBOOIITUYCCKHUX CUCTEM

3HATh:
- MeToauKH aHATUTHIECKOTO
YHCIIEHHOTO pacyera ONTHYECKUX
OIITHKO-3JIEKTPOHHBIX CHCTEM M
komiuiekcoB. (KM-4 u KM-5).

YMETh:

- HpI/IMeHHTB TCXHOJIOTUAN KOMHBI-OTepHOFO
MOZACIINPOBAHUSA U METOJBI pacucTa
OIITUYCCKUX CUCTEM U OIITUYCCKUX
9JICMCHTOB OIITUKO-3JICKTPOHHBIX
KOMIIJICKCOB IJIs1 peHIeHI/ISI HpaKTI/I‘-IeCKI/IX
3a4a4 B 06HaCTI/I KBaHTOBOU SJICKTPOHUKH.
(KM-3 n KM-5).

[TK-2 Cnocoben cTpouTh
npocTeime Gu3nIecKue u
MaTeMaTHYECKUE MOICITH
npubOpoB, CXeM, YCTPOHCTB
Y YCTAHOBOK DJICKTPOHUKHU
Y HAaHODJICKTPOHUKHU
Pa3IHYHOTO
(YHKIMOHAIBHOTO

NJ-2nk-> Bnageetr HaBbIKaMu
KOMIIBIOTEPHOTO
MOJICIUPOBAHUS B 00JIaCTH
KBaHTOBOM 3JIEKTPOHUKH

3HATh:
- [IpuHIMIBL PAIIMOHATBHOTO TIOCTPOCHHS
aJITOPUTMOB, HANIPABJICHHBIX HAa PELICHUE
33124 KBAHTOBOMW 3JICKTPOHUKH, C YUETOM
0COOCHHOCTEH U CrIeIM(DUKN KaXKI0H
KoHKpeTHOM 3a1aun. (KM-1 u KM-5).

YMETB:




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

Ha3HAa4YCHMUs, a TAKKC
HCIIOJIB30BAaTh CTAHAAPTHBIC
IIPpOrpaMMHEBIC CPEACTBA UX
KOMITBIOTCPHOI'O
MOACIIUPOBAHUA

- Co3aBath CTPYKTYpPHBIE U
KOHCTPYKTHBHO-KOMITOHOBOYHBIE CXEMBI C
UCITOJIb30BAHUEM COBPEMEHHBIX CHCTEM
POEKTUPOBAHUS KBAHTOBO-ONITHYECKUX
cucreMm. (KM-2 u KM-5).

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciumimHa OTHOCUTCS K OCHOBHOHM MpodecCHOHANBHON 00pa3oBarenbHOU mporpamme JlazepHas
W OINTHYECKas u3MepuTelnbHas anekTtponuka (nmanee — OIIOII), nanpaBnenus moarotoBku 11.03.04
DNEKTPOHUKA U HAHOYJICKTPOHUKA, YPOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OaKalaBpuarT.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:
- 3HaTh [ [pUHIMIIBI TPOIETyPHOTO M 0OBEKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHHSL.
- ymeTh COCTaBJISTh AITOPUTMBI HA OCHOBE OA30BbIX AJITOPUTMUYECKUX CTPYKTYP.

PesynbTarel 00y4ueHus, MOTYYCHHBIE TIPU OCBOSHUH JUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKAIMOHHON PaOOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

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

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [Tporpammbl 48 5 10 8 8 - - - - - 22 - Ilodzomogka domawinezo 3adanus:
MOJIeIUPOBaHUA IToxroToBka gOMAIIHETO 3aJaHUS HalpaBieHa
BOJIHOBBIX SIBJICHUM B Ha OTPabOTKY YMEHUI pelIeH s
cucTeMax KBaHTOBOI npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
INEKTPOHUKHI BBIJIACTCA CTYICHTaM 10 U3Y4EHHOMY B pasjiene
11 KommnerotepHsie 16 2 4 2 - - - - - 8 - "IIporpamMMbI MOJIETHPOBAHHS BOJIHOBBIX
TEXHOJIOTUU B TIpolecce SIBJICHUU B CUCTEMAaX KBAHTOBOM 3JIEKTPOHUKHU"
MOJICTIMPOBAHHUS Marepuainy. JIONoTHUTEIBHO CTYACHTY
1.2 OCHOBBI pabOTHI € 32 8 4 6 - - - - - 14 - HEO0XOIMMO U3YyUUTh JUTEPATYPY U pazoOpars
MPOTrPaMMHBIM MIPUMEPHI BHITTOJHEHUSI OJOOHBIX 3aaHHUMH.
KOMIUIEKCOM ITpoBepka goMamIHero 3agaHus MPOBOANTCS 110
OptiFDTD MIpeCTaBICHHBIM MTUCHBMEHHBIM padoTaM.

Ilo020moeKa K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"IIporpamMMbI MOJIETHPOBAHHS BOJIHOBBIX
SIBICHUH B CHCTEMaxX KBAaHTOBOM AJIEKTPOHUKH"
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK K€ U3yUUTh BOIPOCHI BAPHAHTOB
00pabOoTKU pe3yNIbTaTOB MO H3YYCHHOMY B
paznene "IIporpaMMbl MOAETUPOBAHUS
BOJIHOBBIX SIBJICHHM B CCTEMaX KBAHTOBOMU
AIEKTPOHUKHK'" MaTepHuany.

Ilo020moexa K KOHMPOJILHOU padome:
N3ydenne maTepuaion 1o pazaeny [IporpaMMbr
MOJICTUPOBAHMS BOJIHOBBIX SIBJICHUI B
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cucTeMax KBaHTOBOM 3MEKTPOHUKH U
MOJIrOTOBKA K KOHTPOJIbHOU paboTe
I10020mogKa K npaKmuuecKum 3auAmMuam:
Wzyuenne matepuana mo pasgeny "[Iporpammsl
MOJIETIMPOBAHHMS BOIHOBBIX SIBIICHUH B
cUCTeMaxX KBaHTOBOI! AJIEKTPOHUKH" 1
MOATOTOBKA K BBIIOJIHCHUIO 3aJaHUH Ha
MPaKTHIECKNX 3aHATHIX

Camocmoamenvroe usyuenue
meopemuueck020 mamepuana: VIsyaenue
JIONOJTHUTENBHOTO MaTepHaia o paszeny
"[IporpamMMbI MOJIETHPOBAHHS BOJIHOBBIX
SIBICHUH B CCTEMaxX KBAaHTOBOM AJIEKTPOHUKH"
H3yuenue mamepuanoe 1umepamypHbix

UCMOYHUKO8.
[1], 17 - 58, 106 — 145

2 IIporpammsl pacdera 67 12 12 | 12 31 Iloozomoeka K meKyuiemy KOHmMPOJIio:
pacrpocTpaHeHUs [ToBTOpeHne MaTepHuana 1mo pa3naey
JIa3epHOTO U3ITYICHUS B "[IporpamMMEbI pacdeTa pacipoCTpaHEeHUL
ONTUYECKUX TPAKTAX JA3ePHOTO U3TYYCHHUS B ONTHYCCKUX TPAKTaX
CHCTEM KBAaHTOBOM CHUCTEM KBAHTOBOMW AJIEKTPOHUKH"
9JIEKTPOHUKHU Ilodzomoeka K nadbopamopnoit pagome: Jlns
2.1 I'ayccoB my4ok 44 8 4 12 20 BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
2.2 OCHOBBI PabOTHI B 23 4 8 - 11 HE00X0IMMO MPEABAPUTENTHHO U3YUUTh TEMY U

CAIIP SYNOPSYS

3aJ1a4y BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ M3y4YUTh BOIPOCHI BAPUAHTOB
00paboTKH Pe3yabTATOB M0 U3yUYEHHOMY B
paznene "IIporpammel pacuera
pacIpocTpaHeHus JTa3epHOTO U3ITyYEeHNUs B
ONITHYECKUX TPAKTaX CUCTEM KBAaHTOBOM
JJEKTPOHUKHU" MaTepHuany.

Iloozomogka domauinezo 3adanusn:
[ToaroroBka joMaliHero 3a1aHKs HAIIpaBIeHa
Ha OTPabOTKy YMEHUI pemeHus
npodeccHoHaNbHBIX 3aa4. JlomaniHee 3a1aHne
BBIIAETCA CTYACHTAM I10 H3YYEHHOMY B pa3iene
"[IporpamMMsbl pacueTa pacipoCTpaHEHUs
JIa3epPHOTO U3JIyYECHHUS B ONITHYECKUX TPAKTax
CHCTEM KBAHTOBOMW DJIGKTPOHHUKHU'' MaTepHaly.
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JIONIONHUTENBHO CTYIEHTY HEOOX0AMMO
U3Y4YUTH JIUTEPATYPy U pa3odparh NpUMepsbI
BBITIOJTHEHHS OA00HBIX 3aaHuil. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
I10020mo6Ka K npaKmuueckum 3auAMuaM:
Wzyuenne matepuana mo paszaeny "I[IporpaMmmer
pacdera pacupoCTpaHEHHS JIA3EPHOTO
M3JIyYCHHS B ONITHUECKHUX TPAKTaX CUCTEM
KBAHTOBOMH 37I€KTPOHUKHU" MOATOTOBKA K
BBINOJIHEHHIO 3aJJaHUH Ha IPAKTHYECKUX
3aHATHIX
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIONOJHUTENBHOTO MaTepHaa o paszeiny
"IIporpamMmsl pacyeTa pacpOCTPaHEHHS
JIa3epHOTO U3ITyYCHUS B ONTHYECKHUX TPAKTaX
CHUCTEM KBAaHTOBOMW AJIEKTPOHUKH"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[3],91-103, 183 - 192

[4],20 - 25

ITporpamMmsbl
MOJIETUPOBAHUS U
06paboTku
SKCIIEPUMEHTATBHBIX
pe3yJbTaTOB B
KBAaHTOBOM
JJIEKTPOHUKE

65

10

12

12

31

3.1

KomnerorepHsie
TEXHOJIOTUH B HAYYHOM
JKCHEPUMEHTE

16

3.2

OCHOBEI f3BIKa
NIPOTPaMMHPOBaHUS
Visual Basic for
Application (VBA)

49

10

23

IlodzomogKa K meKyuiemy KOHmMpOoio:
IToBTOpEeHue MaTepuana no pasaeny
"IIporpamMMbI MOIETHPOBAHUS U 00PaOOTKH
AKCIIEPUMEHTAILHBIX PE3YyIbTaTOB B KBAHTOBOM
JIEKTpOHUKE"

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
HEOO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4d BBITIOJTHEHUS Ta00paTOpHOI paboTEHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00pabOoTKU Pe3yNIbTATOB 110 H3YYCHHOMY B
pasnene "IIporpaMMbl MOIETUPOBAHUS U
00pabOTKH IKCTIIEPIMEHTAIBHBIX PE3yIbTaTOB B
KBaHTOBOH 3JIEKTPOHHUKE'" MaTepuay.
Iloozomoexa domawnezo 3a0anus:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIPABJICHA
Ha OTpabOTKy YMEHHUH penieHus




npodeccnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"ITporpamMMbl MOZETMPOBaHUS U 00pabOTKH
9KCTIEPUMEHTAIIBHBIX PE3YNIFTATOB B KBAHTOBOH
ANeKTpoHHKe" Marepuany. JJomomrHuTeIsHO
CTYZEHTY HEOOXOANMO U3Y4UTh JIUTEPATYPY H
pa3o0paTs MPUMEPHI BHITOTHEHUS TIOTOOHBIX
3anaHuil. [IpoBepka JoMalIHEroO 3aJaHUs
MIPOBOAUTCSA TIO NIPEICTaBICHHBIM ITHCHMEHHBIM
paboram.

Ilo020mo8Ka K npaKkmu4eckum 3aHAmMuam:
Nzyyenne marepuana no pazaeny "IlporpaMMbl
MOJICTIMPOBaHUS U 00paboTKU
OKCIICPUMEHTAJIBHBIX PE3YJIbLTATOB B KBaHTOBOM
9IEKTPOHUKE" MOATOTOBKA K BBITOJIHEHUIO
3aJaHUi Ha IPAaKTHIECKUX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"[IporpaMMBI MOAETHPOBAHUS 1 00PaOOTKH
9KCTIEPUMEHTAIIBHBIX PE3Y/IbTAaTOB B KBAHTOBOH
JIEKTpOHUKE"

H3yuenue mamepuanog 1umepamypHbix

UCMOYHUKO8.
[2], 89 — 177, 258 — 321

OKk3aMmeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 216.0 32 32 32 0.5 84 335
Hroro 3a cemecTp 216.0 32 32 32 2 - 0.5 1175

IIpumeuanue: Jlek — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHIyanbHble KOHCYIBTAILMK 110 KYPCOBBIM IpoekTaM/padotam; I'K- rpymnoBsie KOHCYIbTallMU TO pa3jienaM
muctunuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas

aTrTeCTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. IIpoepammul MoOenuposanus 601HOBbIX ABNEHUL 8 CUCIEMAX K8AHMOBOU dIeKIMPOHUKU

1.1. KomnproTepHbIE TEXHOJIOTHH B IIPOIIECCE MOACITUPOBAHUS

[IpuHUUIIBI CO3AaHUsT KOMITBIOTEPHBIX MOJIETIEH MPOLIECCOB B ONTUKO-3JIEKTPOHHBIX MPUOOpax C
MTOMOIIBIO CUCTEMBI MaTeMaTndeckux Berauciernnii MathCAD 14.. MeTos1 KOHEUHBIX pa3HOCTEH BO
BpemeHHoi oOmactu (FDTD) ans uncneHHoro pemieHusl ypaBHEHHH MakcBelia, 3allMCaHHBIX B
nuddepernuanbHon hopme..

1.2. OcHoBBI paboThI ¢ TporpaMMHbIM Komruiekcom OptiFDTD

OcHoBBI pabOThI C MPOrPAMMHBIM KOMILIEKCOM MPOEKTUPOBAHUS U MOJAETUPOBAHUS (DOTOHHBIX
KOMIIOHEHT KBaHTOBOHM onekTpoHukn OptiFDTD.. IIpoexktupoBanue (OTOHHBIX TPAKTOB
cyOMHKpOHHBIX pa3mepoB B makete OptiFDTD.. MoaenupoBaHue pactipocTpaHEHHUs, OTPAXKEHUS U
npeIoMIICHUS, TU(PPAKIUN U PACCESIHUS dJIEKTPOMArHUTHOTO U3ITyYeHHS ONITUYECKOT0 IMana3oHa B
(OTOHHBIX KOMIIOHEHTax KBaHTOBOW »sjekTpoHukn B mnakere OptiFDTD.. IloctoGpaboTka
cMozenupoBaHHbIX AaHHBIX B OptiFDTD..

2. HDOZDLIMMbl pacuema pacnpocmpaHerus 1a3epHro2co U3JaV4EeHUA 6 onnu4YecKux mpaxKmax
cucmem K8aHmoagol AJIEKMPOHUKU

2.1. I'ayccoB my4ok

dopMHpOBaHUE I'ayCCOBOrO IIydka B pe3oHarope jasepa.. OCHOBHBIE IapaMeTphbl IayCCOBOIO
nydka.. Marpuna onruyeckod cucreMbl.. KOMIUIEKCHBIM IIapaMeTp TIayCcCOBOTO —IIyvKa..
MarpuyHblii METOJ pacdeTra paclpOCTPAHEHMsS TIayCCOBOTO ITy4Ka B ONTHYECKOM CHCTEME..
MonenupoBaHue paclpoCTpaHEHMs JIa3€PHOIO M3JIYYEHHs B ONTHYECKMX CHCTEMax B Cpele
MathCAD.. Yncnennbsie METO/BI pelICHHs] HEIMHEHHBIX ypaBHEHUH.. YNCIIEHHBIE METO/IBI TIOMCKA
MUHMUMYMa QYHKIHU.. MeTO/bl YMCICHHOTO UHTErpUpoBaHus.. [IpuMeHeHne YiCIeHHbIX METOI0B
JUIs IOUCKA IIapaMeTPOB I'ayCCOBOTrO ITy4Ka, IPe0O0pa30BaHHOTO ONTHYECKON CHCTEMOM. .

2.2. OcHoBsl pabotel B CAIIP SYNOPSYS
Pacuer mapaMeTpoB M aHaIHM3 XapaKTEPUCTHK ONTUYECKUX CHUCTEM M ONTHYECKUX DIEMEHTOB

ONITHUKO-3JICKTPOHHBIX ~ KOMIIJICKCOB B CpeaCTBC ABTOMATU3UPOBAHHOT'O MMPOCKTUPOBAHUA
SYNOPSYS..

3. HDOZDCZMMbl MO@@]IMDO(?GHM}Z u 06pa60m7<u IKCNEPUMEHRMAJIbHBIX pe3yibmaimos 6 K8AHMOBOL
AJNIeKMpPOHUKE

3.1. KoMnploTepHbIE TEXHOJIOTUH B HAYYHOM SKCIIEPUMEHTE
KommbrorepHasi o6paboTka pe3ylbTaToB HKCIEPUMEHTAIBHBIX HCCIIEI0BaHMM.. Biok-cxeMbl
AITOPUTMOB 00PaOOTKH PE3YILTATOB IKCIIEPUMEHTA. .

3.2. OcHoBsI s13bIKa iporpammupoBanus Visual Basic for Application (VBA)

Tunbl 1aHHBIX, ONEpaTOphl, BbIpaXkeHUs, pyHKIuU U npoueaypsl B VBA.. CuHTakcuueckue
KOHCTPYKIUU B si3bike VBA 1 peanuzannuu 6a30BbIX alTOPUTMHYECKUX CTPYKTYP.. TeXHOIOrHUs
co3nanus mnporpamMmmbel VBA.. MHrepakTtuBHble (opMbl U o00OpaGoTunku coObiTHii B VBA..
IIpumenenne VBA kak KOMIIBIOTEPHOW TEXHOJIOTMH COIPOBOKJEHUS HAYYHOI'O MCCIIECJOBAaHUS Ha
ATarnax MoJroTOBKH SKCIEPUMEHTA U 00pabOTKHU pe3yabTaToB..



3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. brok-cxembl anropuTMOB 0OPaOOTKHU SKCIIEPUMEHTAIBHBIX JaHHbIX.;
2. 3nakomctBO ¢ CAIIP OptiFDTD. IIpoektupoBanue (POTOHHBIX KOMIIOHEHT.
MopenupoBaHue NagaroEero n3Iy4eHusl. ;
3. MoaenupoBaHH€e 37EKTPOMAarHUTHOTO MOJIs1 OTPAKEHHOT'0, PACCEIHHOTO U
nudparupoarHoro uznydenus B CAIIP OptiFDTD.;
4. ITocroOpaboTtka cmoaenupoBanHHbix curaanoB B CAIIP OptiFDTD.;
5. 3HaKOMCTBO € S3bIKOM MporpammupoBanus VBA. Beenenue B CHHTaKkcuC. ;
6. Peanuzanus anropuTMoB ¢ TUHEHHOMN U BETBAILECHCA CTPYKTYpOl Ha sizbike VBA.;
7. Peanuzaius anropuTMOB C UKJIMYECKONU CTPYKTYpO#l Ha si3bike VBA.;
8. TexHosorusi co3Aanus HHTEPAKTUBHON ITpOrpaMMBbl Ha si3blke VBA. @OpMBI U 3J1€MEHTHI
ynpasierusi. O0paboTYUKu COOBITHIA. ;
9. I'ayccoB nmydok. MaTtpu4Hblii METO] pacueTa IapaMeTpoB rayccoBa Iy4Ka,
npeoOpa30BaHHOTO ONTHYECKOM cucTemoit. 3akon ABCD.;
10. UucnenHoe penieHrne HeIMHEHHBIX ypaBHeHUH. MeTton oucekiuii. Meron HetoToHa 1 ero
MoaAu(HUKAIUH. ;
11. YucneHnHsle MeTO1bl OAHOMEPHON MUHUMU3aLUH. [IpsAMOii MOMCK TOUKM MUHUMYMa
byskun. Yaumonansabie GyHkiuu. Meroa @ubonauuu. Meto 3070TOro ceYeHus.. ;
12. Ynucnennoe unrerpupoBanue. KBaaparypras ¢popmysa HEHTPAIBHBIX MPSMOYTOJIbHUKOB.
KBanparypuas popmyna tpanenuii. KBaapatypnas ¢popmyna Cumrcona..

3.4. Tembl 1a60paTOPHBIX padoT
1. Ontumusanus B CAITP SYNOPSYS.;
2. OGBEKTHO-OpUEHTHUPOBAHHOE ITporpaMMupoBanne B VBA ;
3. IIpoextupoBanue u pacyér mpocreimmx ontudeckux y3inoB B CAIIP SYNOPSYS,;
4. Co3paHue noiib30BaTeNnbekux mporpamMMm B MS Excel ¢ momMoiibio Makpopekopaepa u
s3p1Kka VBA
5. JIuHeliHbIe U Pa3BETBIAIOLINECS aNTOPUTMBI B VBA ;
6. OcHoBbl pabotsl B CAIIP OptiFDTD.;
7. Pacuer qudpaknuonnoro nois B CAIIP OptiFDTD.;
8. CraTuctuueckas o0padboTka HU(PPOBBIX SKCIIEPUMEHTAIBHBIX JAHHBIX B CUCTEME
MaTematuueckux Beraucienuit MathCAD..

3.5 KoncyabTanuu

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

1. OOcyxneHune marepuanoB Mo keiicam pasnena "[IporpamMmbl MOAETMPOBAHUS BOJHOBBIX
SIBJIGHUN B CUCTEMax KBaHTOBOW AJIEKTPOHUKHU"

2. OO6cyxneHue MaTepualloB MO Kelcam pasaena "lIporpammsl pacuyera pacrnpoCTpaHEHHS
JIA3€pHOT0 MU3JIYYCHHS B ONTHYECKUX TPAKTAX CUCTEM KBAHTOBOU 3JIEKTPOHUKH"

3. OO6cyxaeHne MaTepuasioB 1o Kelicam paszena "[IporpamMmsl MoaeIupoOBaHUs U 00pabOTKH
JKCIEPUMEHTAIIBHBIX PE3YyJIbTaTOB B KBAHTOBOU 3JIEKTPOHUKE"

3.6 TemaTnka KypcoBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHBI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHHUE)

3arIaHUpPOBaHHBIC PE3YIbTATHl OOYYEHUS 110 TUCIUILTHHE Konbt
COOTBETCTBUH C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB 1.3.1)
1| 2] 3
3HaTh:
MeToauKH aHATUTHYECKOTO U YUCIIEHHOTO PacdeTa ONTHYECKUX U ONTHKO- Jluckyccus/3amura
ANIEKTPOHHBIX cHcTeM U KomIuiekcoB. (KM-4 u KM-5) n1a0opaTOpHBIX padoT
N-4nk-1 + + | KoHTpompHas

pabota/KonTponbsHas

pabota No2
[TpuHIUTIBI PAIIIOHAIEHOTO MTOCTPOCHHS AITOPUTMOB, HAIIPABJICHHBIX HA PEIICHHUE Juckyccus/3amura
3aJ]a4 KBaHTOBOM 2JICKTPOHUKH, C YUETOM OCOOCHHOCTEH U CIICU(PUKU KaXKOU U212 + n1abopaTOpHBIX PadoOT
KoHKpeTHo 3a1aun. (KM-1 u KM-5) Tecruposanme/Tect Nel
Ymern:
[TpuMeHATh HaBBIKM pa3pabOTKU U BBIMYCKA MPOEKTHOM JOKYMEHTAIIUH JIs V-2 + + + Juckyccus/3amuTa
MPOEKTOB KBAHTOBO-0oNTHYECKHX crucTeM. (KM-5) ] 1abopaTopHBIX paboT
[TpuMeHATh TEXHOJIOTUU KOMIIBIOTEPHOTO MOJICIMPOBAHMS U METO/IbI pacueTa Huckyccus/3amuTa
ONITUYECKUX CUCTEM M ONTHUYECKUX AJIEMEHTOB ONTHKO-JIEKTPOHHBIX KOMIUIEKCOB 1abopaTOpHBIX padoOT
JUISL PEIICHUs IPAKTHYCCKUX 387184 B 00IACTH KBAHTOBOM dIeKTPOHHKA. (KM-3 1 | YJ1-4y1xc 4 + KoHTpossHas
KM-5)

pabota/KoHTponbHas

pabota Nel
Co31aBarhk CTPYKTYpHBIE U KOHCTPYKTHBHO-KOMITOHOBOYHBIE CXEMBI C Jluckyccus/3amuTa
HCIIOIb30BAHHEM COBPEMEHHBIX CHCTEM HPOCKTHPOBAHUS KBAHTOBO-ONTUYCCKUX | JI-2q1k.2 + 71a00paTOpHBIX paboOT
oucren. (KM-2 u KM-5) Tectuposanue/Tect Ne2
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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
S cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. Konrponbnas padora Nel (Konrponbnas pabora)
2. KontponpHas padorta Ne2 (KonTpoasHas padora)
3. Tect Ne2 (TectupoBanue)

Dopma peanuzaruu: [lucemennas padota
1. Tect Nel (TectupoBanue)

Dopma peanuzanuu: CmemmanHas Gopma
1. 3amuTa nabopatopHsix padot (uckyccus)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Nes)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocHOBaHMHU CEMECTPOBOM M 3K3aMEHALIMOHHON COCTABIISIFOLIUX.

B auniom BBICTaBIISIETCS OLIEHKA 32 5 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. I'puropses, A. JI. MeTobl BEIYHCIUTENbHOMN dNekTpoanHamMuky / A. [1. 'puropses . — M. :
®duszmartiut, 2012 . — 432 ¢c. - ISBN 978-5-9221-1450-9 .;

2.3amka A. A.- "VBA B MS Office 2007", (2-e u3n.), U3narensctBo: "MHTYUT", Mocksa, 2016 -
(347 c.)

https://e.lanbook.com/book/100664;

3. E. ®. Nmenko- "OTKPBITHIE ONTHYECKUE PE30HATOPHI: HEKOTOPBIE BOMPOCHI TEOPUH U pacyeTa',
WznatensctBOo: "CoBerckoe panuo", Mockaa, 1980 - (208 c.)
https://biblioclub.ru/index.php?page=book&id=477421;

4. I'onuapenko, A. M. I'ayccoBsl myuku cBeta / A. M. 'oHUapeHKo . — 2-€ u3., CTepeoTHIl . — M. :
Omuropuan YPCC, 2005 . — 144 c. - ISBN 5-484-00074-2 ..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX MPOrpamm;

3. Maitun Buneoxondepenum;

4. SmathStudio.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTebcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyasTant ctygenta' - http://www.studentlibrary.ru/

11. Kypuaisl American Chemical Society - https://www.acs.org/content/acs/en.html

12. ’Kypnaabl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaanl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix n3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuaias! m3nareancTsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nanubix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3a nanubix INSPEC na niargpopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besiukoopuranus - https://iopscience.iop.org/
21. ’Kypuaasl HayuHoro odmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaus! m3nareascrBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix qucceprauuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqgdtglobal/index

25. Kypuaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaasni m3narenncTsa SAGE Publication (Sage) - https://journals.sagepub.com/
27. Kypuaxa Science - https://www.sciencemag.org/

28. ’Kypnaunl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Kosutexuus :xxkypuasioB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuauas uznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexrponnas 6udanorexka MOU (36 MDMN) - http://elib.mpei.ru/login.php

33. IopTaJ oTKPBITHIX JaHHBIX Poccuiickoii @exepauum - https://data.gov.ru

34. ba3a oTKpBITHIX JaHHbIX MUHHCTEPCTBA TPY/AA U COHUAIBLHOM 3alUTHI PD -
https://rosmintrud.ru/opendata

35. ba3a OTKpBITHIX JaHHBIX MPOodecCHOHATBHBIX CTAHIAPTOB MUHHCTEPCTBA TPYAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOro pa3sutus PO -
http://www.economy.gov.ru
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37. ba3za oTkpsITHIX 1aHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
38. DnexkTpoHHas oTKpbITas 6a3a gaHHbIX "'Polpred.com O630p CMHU" -

https://www.polpred.com

39. UndopmanunonHo-cnpaBouynas cucrema «Komekce/Texakcnepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

40. HanmoHaJbLHbBI MOPTAJ OHJIAIH 00yuennst «OTKpbITOE 00pa3oBanuey - https://openedu.ru
41. OpuuuanbHblii caiit @egepajbHOrO AareHTCTBA M0 TEXHHYECKOMY PeryJIMpPOBaHUIO H

meTpoJioruu - http://protect.gost.ru/
42. OTKpbITast yHUBepcuTeTcKass HHpopManuoHHas cucrema «POCCHUS» -

https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHHCTEpCTBA HAYKHU U BbiciIero oopa3zosanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru
44. Opunnanbublii caiit PenepabHOM CJIyKO0bI 110 HAA30pY B cepe 00pa3oBaHUs U HAYKH -

https://obrnadzor

45. denepanbublii moprana ""Poccuiickoe odpaszoBanue' - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenne
HAMMEHOBaHHe
Y4eOHble ayIUTOPUH AJIs K-120, MammHHBIN 3a71 cepBep, KOHJAUITMOHEP
MPOBEAEHUS JEKIIHOHHBIX NBI]

3aHATHUH U TEKyIIEro
KOHTPOJISI

Y4eOHbIC ayAUTOPHH IS

A-205, Yuebnas

napTa co CKaMbeH, CTOJI MPEroaaBaTes,

MIPOBEICHUS TIPAKTHICCKUX nabopaTopus CTYJ, TOCKa MeJloBast
3agsatui, KP u KII "KBanToBas u
ONTHYECKas
AJIEKTPOHUKA"
Y4eOHble ayAUTOpUH IS A-205, YueOHas napTa co CKaMbel, CTOJI IPerno1aBaTes,
MIPOBEJICHUS J1aOOPATOPHBIX naboparopus CTYJ, JOCKa MeJoBast
3aHATUH "KBanToBas u
OnTHYeCKas
JIEKTPOHUKA"
VYueOHbIe ayAUTOPUH IS K-120, MamuHHBIH 3ai1 cepBep, KOHAUIMOHED
MPOBEICHUSA MBI
MIPOMEKYTOUHOMN A-205, Yuebnas MapTa co CKaMbeM, CTOJI MPEINOIaBaTes,
aTTecTaluu naboparopus CTYJI, JOCKa MEJIOBas
"KBanToBas u
OTITHYECKas
AJIEKTPOHUKA"
[Tomemenus ans A-111/1, CTOJI KOMIIBIOTEPHBIH, CTYJ, IIKad IS

CaMOCTOSITENTbHOM paboThI

KommnsrorepHslii kinacce
kad. Ousuku

JIOKYMEHTOB, IIKa(] sl 0K IbL,
MYJIbTUMEAUMHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOJIOHKH, KOMIIBIOTED
TIEPCOHAIIbHBIN

ITomemenus s
KOHCYJIbTUPOBaHUsA

A-201/1, Kabuner
COTPYAHUKOB Kag.
Du3UKn

CTOJI, CTYJI, KaQ SISl JOKYMEHTOB,
mKad 11 01K AbI, KOJIOHKH,
KOMIIBIOTEP NEPCOHAIBHBIN, IPUHTEP

[TomemeHus st XpaHEHUS
o0opyIoBaHUs U y4€OHOTO
WHBEHTapS

b-101/1, Cxnan xad.
Ousuku uMm. B.A.
dabpukanTa
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[Iporpammbl pac4€TOB CUCTEM KBAHTOBOM 3JIEKTPOHUKH

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

Tect Nel (TectupoBanmue)

Tect Ne2 (TectupoBanue)

Kontponbnas padora Nel (KonTtponbsHas padota)
Konrtponsnas padora Ne2 (Konrpoabuas padora)
3ammura mabopaTopHbIX padot (duckyccus)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen nucuuninHb KM: L 2 3 4 >
pasjena Henens 4 8 12 16 16
KM:
1 [TporpamMMbl MO/IETMPOBAHNS BOJTHOBBIX SIBJICHUH B
crcTeMax KBaHTOBOH 3JICKTPOHUKH
11 KomnbroTepHble TEXHOJIOTUH B IpoOLIECcCe + + +
MOJICIIMPOBAHUS
19 OCH_OBLI paloThI ¢ IPOrPpaMMHBIM KOMIUIEKCOM + +
' OptiFDTD
[TporpamMMsbl pacueTa pacrpoCTpaHEHHs Ja3epHOTO
2 U3JTYYCHHUS B ONTHYECKUX TPAKTAX CUCTEM KBaHTOBOM
HJIEKTPOHUKHU
2.1 ["ayccoB my4ok + + +
2.2 Ocnosbl padotsl B CAIIP SYNOPSYS +
[TporpamMMbl MosieTMpPOBaHUS U 00PabOTKH
3 IKCTIEPUMEHTAIBHBIX PE3yJbTaTOB B KBAHTOBOM
HJIEKTPOHUKE
31 KommbroTepHbIe TEXHOJIOTHH B HAYYHOM N N
HKCIIEPUMEHTE
OcHoBblI s13bIKa IporpamMmmupoBanus Visual Basic for
3.2 o + +
Application (VBA)
Bec KM, %: | 10 15 25 25 25
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