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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. PTIK-1 CriocoOeH y4acTBOBaTh B TOCTAHOBKE W PEIICHHUH 3a7a4 U(PPOBU3AIUN B CBOSH
npodeccuoHaIbHON 00acTu
NJ1-2 Bnaneet HaBbIKaMH MMOCTAHOBKH M pellIeHuUs 3a7a4 HU(POBHU3AIUHU B 00JIaCTH CBOEH
po(hecCHOHATTLHOM e TEIbHOCTH

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: KoMrnbroTepHOE 3a/1aHKE
1. KonTponbras padota Nel (KonTpoipHas padora)
2. Kontponbnas pabota No2 (KontposnbsHas pabora)
3. Tect Ne2 (TectupoBanue)

Dopma peanuzaruu: [Tucemennas pabota
1. Tect Nel (TectupoBanue)

Dopma peanuzanuu: CmemmanHas Gopma
1. 3amuTa naboparopHsix padort (Juckyccust)

BPC aucuuniavHbl

5 cemectp

Beca KOHTpOIBHBIX MeponpUsITHiL, Y0

Hnunekc KM- | KM- | KM- | KM- | KM-

Pa3nen muCHMIIINHEI KM: 1 2 3 4 5

Cpox KM: 4 8 12 16 16

[Tporpammel MoAEIMPOBaHUS BOJHOBBIX SIBJICHUM B
CHCTEMaxX KBaHTOBOW JJIEKTPOHUKHU

KoMmbroTepHbIE TEXHOJIOTMH B IIPOLIECCE MOAEIUPOBAHUS + + +

OcHoBbI paboTHI ¢ MporpaMMHbIM KomIuiekcoM OptiFDTD + +

ITporpaMMel pacuera pacipocTpaHEHHMsI JJa3€pHOTO
U3ITyYEHUS B ONITUYECKUX TPAKTaX CUCTEM KBAaHTOBOM

IIEKTPOHUKHU
I'ayccoB my4ok + + +
OcHoBsbl padotel B CAITP SYNOPSYS +

[Tporpammel MosieTUpOBaHUS U 0OPAOOTKH
HKCIIEPUMEHTAIIbHBIX PE3YJIbTATOB B KBAHTOBOM




JJIEKTPOHUKE

KoMIproTepHbIe TEXHOIOTUH B HAYYHOM 3KCIICPUMEHTE + +
OcHoBHI s13b1Ka iporpamMmupoBanus Visual Basic for + +
Application (VBA)

Bec KM: | 10 15 25 25 25

$OO611as yacte/J1J1s1 MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUECHKU 3anIAHUPOBAHRHbBIX pe3yibmamos 06yqenuﬂ no Oucuunﬂune, COOMHECECHHbBIX C uudukamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE

PIIK-1 N-2prik-1 Bnaneer | 3nath: Tect Nel (Tectuposanue)
HaBbIKaMu TocTaHOBKU U | [Ipunimmns! paunonansHoro | Tect Ne2 (TectupoBanue)
peteHus 3a/1a4 | MIOCTPOCHHUS AITOPUTMOB, Kontponbnas padota Nel (KontponbsHas pabota)
nudpoBu3al B 00JacTH | HallpaBleHHbIX Ha pemienne | KontposibpHas padora No2 (KontponbpHas pabora)
CBOEH TpodecCHOHATBHOH | 33124 KBAHTOBOU 3amura mabopatopHbix padboT (Auckyccus)
JESITEIbHOCTH ANEKTPOHUKH, C YUETOM

ocoOeHHOCTEH U ciennpuKu
KaX/10l1 KOHKPETHOM 3a/1auu.
(KM-1 u KM-5)

MeToauKky aHaTUTHYECKOTO
Y YMCIIEHHOTO pacyera
ONTUYECKUX U ONTHUKO-
AJIEKTPOHHBIX CUCTEM U
koMmruiekcoB. (KM-4 u KM-
5)

YMers:

CoznaBaTh CTPYKTYpHBIE U
KOHCTPYKTHBHO-
KOMIIOHOBOYHBIE CXEMBI C
UCTOJIb30BaHUEM
COBPEMEHHBIX CHCTEM
MIPOEKTUPOBAHUS KBAHTOBO-
ontudeckux cuctem. (KM-2
u KM-5)

[TpuMeHSTh TEXHOIIOTUI




KOMIIBIOTEPHOTO
MOJIETIUPOBAHUSA U METOAbI
pacuera ONTUYECKUX CUCTEM
U ONITUYECKUX JJIEMEHTOB
OIITUKO-AJIEKTPOHHBIX
KOMIUIEKCOB JUIsl PELICHHUS
IIPaKTUYECKUX 3aja4 B
00J1aCTH KBaHTOBOM
anektponuku. (KM-3 u KM-
5)

[IpuMeHATH HaBBIKK
pa3pabOTKU U BBIIYCKA
IIPOEKTHON JOKYMEHTALIMU
JUIsL IPOEKTOB KBAaHTOBO-
ontuueckux cuctem. (KM-5)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Tect Nel

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOro Meponpusitusi: CTyneHTY BbIJaeTCs BapuaHt c |
3aganueM. Ha Beck Tect orBoauTcst 30 MUHYT.

Kparkoe cogepxxanue 3agaHus:
CBeT ¢ niuHOM BOJIHBI 535 HM MajaeT HOpMaIbHO Ha TudpakIHMOHHYIO pemeTky. Haiitu ee
NEPUOJ, €CIIH OAHOMY U3 TU(PAKLMOHHBIX MAKCUMYMOB COOTBETCTBYET yroJ Audpakuuu 35
rpaaycoB, a HAMOOBIINI MOPSIIOK CIEKTPa PaBEH MATH.
N300pa3ure 0110K-CXEMY aJIrOPUTMA PEILIECHUS 3aJa4H.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3Hath: [IpuHIUIBI pallMOHATBEHOTO 1.Ilepeuncnute 6a30BbIC ANTOPUTMUUYECKUE CTPYKTYPHI.
MOCTPOEHUS aJIrOPUTMOB, 2.ChopMynupyiTe IPUHLIHUIIBI TIOCTPOSHHS aITOPUTMOB.
HaIpaBJICHHBIX Ha pEIICHUE 3a/1ad 3.Yero crout n3berath Mpu MCIOIH30BAHUH

KBaHTOBOM 3JIEKTPOHUKH, C y4ETOM LUKJIMYECKUX aJTOPUTMUYECKUX CTPYKTYD.

ocobeHHocTe W crneuuuku
KaXJI0M KOHKpeTHoU 3amaun. (KM-
1 u KM-5)

Onucanue MIKAJbI OLEeHUBAHUS

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TIUYHO" BBICTABISETCS, €CIIN
HaMEYeH pallMOHATbHBIN MYyTh PEUICHUS 3aJaHMUs], TOJyUYeH BEPHBIN KOHEUHBIH pe3ynbTarT.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoanerus 3nanus: O1eHKa "Xopouio" BEICTABISETCS, €CITH MOTyUeH
BEPHBII KOHEYHBIN pE3yNIbTaT.

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OnueHka "yJIoBIeTBOPUTEIBHO" BBICTABISIETCS,
€cII HaMEeYeH MyTh peIieHusl.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: ONeHKa "HeyI0BIeTBOPUTENLHO" BHICTABIISETCS,
€CJIM 33JIJaHue HE PEIeHO, TUO0 PEelIeHO HEBEPHO, C HEKOPPEKTHBIM KOHEUHBIM PE3YJIHTATOM.

KM-2. Tect No2

®opmbl peanusanuu: KomneorepHoe 3a1aHue
Tun koHTpoILHOrO Meponpusitus: TectupoBanue
Bec kouTposabHoro meponpusitust B bPC: 15




IIpouenypa mpoBeaeHHsi KOHTPOJAbHOro Meponpusitusi: CTyAE€HTY BbIaeTCs BapuaHT C 3
3agaHusIMu. CTYAEHTY HY)KHO PEUIUTh 3TH 33JaHUs C MPUMEHEHUEM KOMITbIOTEPHBIX TEXHOJIOTHH.
Ha Bech TecT oTBOIMTCS /1Ba aKaIeMUYECKUX Yaca.

Kpatkoe cogepxanue 3a1aHusi:
Heob6xo1uMo mony4uTh aMITUTYAHOE U (a30BOE pacmpeiesieHUe MO ONTHYECKOTO
W3JIYYCHHS TIPH €T0 paclpoCTpaHeHUH uepe3 KoiblieBoi BoimHOBOI B CAIIP OptiFDTD.
1. Co3pmaiiTe MOEH TUAIIEKTPUIECKOTO KOJBIIEBOI'O BOJHOBO/IA C MPSIMOYTOJIBHBIM MPoQuiiem
nokasaress npenomsieHus N. BoarHoBO HAXOAUTCS B BO3yXE U TOJIKEH ObITh PacoIOKeH
napajuiensHo rmockocty X0z, [Ipoune mapameTphl BOJTHOBOA PUBECHBI B TAOIUIIE 2 B
COOTBETCTBUU C BAPUAHTOM (BapUaHT COOTBETCTBYET MOPSAIKOBOMY HOMEP CTYACHTA B CITUCKE
IPYIIIBI).
2. CozpaiiTe MOJIeNb NAJAOIIETr0 Ha BOJIHOBO/I UMITYJIbCa JIa3epHOro u3nydeHus. Cuurainre,
YTO U3JIy4eHHUE pacrpocTpansercs BAoiab ocu 0z. [Ipoune mapaMeTpsl Maiaoniero U3mydeHus
IpUBEIEHBI B Ta0nuile 3 B COOTBETCTBUU C BAPUAHTOM.
3. IIpoBeauTe pacuer AUPPAKIIHOHHOTO MOJISI, COXPAHHUTE TPa(UKH MPOCTPAHCTBCHHOTO
pacrpeziefieHus KOMIOHEHT aMIUIUTY/ IbI 3JIEKTPUUECKOM HanpshkeHHOCTH EX u/unu By u dazb
0 pacueTHOU ceTke. PazMepsl pacueTHOW 00JaCTH TOJIKHBI IPEBBIIIATH JUAMETP KOJIBIIEBOTO
BOJIHOBOJIa HE MEHEe, YeM B 2 paza.

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

VYnMerb: Co3naBath CTPYKTYpPHBIE U 1.Yto takoe mpoduis BoaTHOBOAA?
KOHCTPYKTUBHO-KOMIIOHOBOYHbIE 2.B ueM 3aKJII0Ya0TCs OCHOBHBIE OCOOEHHOCTU METOa
CXEMBbI c UCIOJIb30BaHUEM KOHEYHBIX pa3HoCTel Bo BpeMeHHoi obnactu (FDTD)
COBPEMEHHBIX CHUCTEM JUTSL YUCIIEHHOTO PEIIeHus ypaBHeHU MakcBerna?
MIPOEKTUPOBAHUS KBaHTOBO- 3.IlepeunciuTe OCHOBHBIE MPUIIOKEHUS MPOTPAMMHOTO
ontuueckux cucreM. (KM-2 u KM- komruiekca “OptiFDTD”.

5)

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huosienuii nopoe sevinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABISETCS, €CIIU
HaMEUYEeH PallMOHANBHBIN MMyTh PEIIeHHs BCeX 3aJaHuil, MOJyuYeH BEPHBI KOHEUHBIH pe3ynbTar.

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS, €CITH HaMeYeH
paloHaIbHBINA MyTh pemieHus 2 u3 3 3aaHuil, TOJy4YeH BEPHBII KOHEUHBIN pPe3ysbTar.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu evinonnenus suanus: OLeHKa "yI0BIETBOPUTEILHO" BBICTABIAETCS,
€CJIM HaMEYEH pallMOHAIBHBIN ITyTh pelIeHus | u3 3 3a1aHni, TOIy4eH BEPHBIM KOHEYHBII
pe3ynbTar.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHKa "HeyI0BIETBOPUTENLHO" BBHICTABIISETCS,
€CJIM 33JIaHUs HEe PEIICHBI, TUOO PelIeHBI HEBEPHO, C HEKOPPEKTHBIM KOHEUHBIM PE3YJIHTATOM.

KM-3. KourpoJibnas pagora Nel

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e
Tun koHTpobHOro MeponpusTus: KourponsHas pabora




Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpouenypa mnpoBeaeHHsi KOHTPOJbHOro Meponpusitusi: CTyAeHTY BbIJaeTcs BapHaHT C 3
3aanusIMu. CTyIeHTY HY>KHO PELIUTh 3TU 3aJlaHus ¢ TPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTHH.

Ha Bcro KOHTPOJIbHYIO pa60Ty OTBOAUTCA ABa aKaACMHNYCCKHX Yaca.

Kpatkoe conep:xanue 3aganus:
OrnTrueckasi CHCTeMa COCTOUT M3 JIBYX COOMPAIOIINX JIUH3.
Pannycel KpyuBU3HBI IEPBOM U BTOPOU IPEIOMIISIOIIUX [IOBEPXHOCTEN MIEPBOU JIMH3BI PABHBI
200 MM 1 -600 MM COOTBETCTBEHHO, ToJmuHa — 10 MM, moka3arens npenomieHus — 1,63.

DoKyCHOE pacCTOSIHHUE BTOPOU TUH3HI paBHO 20 cM, €€ TONIIMHONW MOKHO npeHedpeyn. [lepas

JIMH3a pacCIIOJIOKCHA Ha paCCTOAHUN 20 cMm ot BBIXOJHOI'O 3€pKaJia Jia3epa.

Hcrounnkom m3nyuerus cry>kuT Nd:YAG nazep ¢ yABOUTeNEeM 4acTOTHI (painyc NepeTsHKKH

nyuka 0,75 mm; qymHa BoJsiHbl 0,532 MKM, IEpeTsKKa pacioyio’KeHa Ha BBIXOJHOM 3epKajie
nasepa).

1. Onpez[eJme 3aBUCHUMOCTE pagnycCa MEPCTANKKH NPOUICAIICTO ITy4YKa OT PACCTOAHUA MCKIAY

JMH3aMH, ¥ IOCTPOUTH €e TpaduK.

2. OHpe,I[eJ'II/ITb 3aBUCHUMOCTDb pACCTOAHUA MCKIAY BTOpOﬁ JIMH30H U HCpCTH)KKOﬁ npomeamero

IMy4Ka OT paCCTOAHUA MCKIAY JIMH3aMU, U ITOCTPOUTH €€ rpa(bm(.

3. Ucnonp30BaTh PE3YJIbTATHI BBITTOJHCHUA H.2, YTOOBI HAMTH HAUMEHBIIIEE PaCCTOSAHNUEC MCIKIAY

JIMH3aMHU, IPYU KOTOPOM HEPETSKKA MIPOLIEILIET0 My4YKa OKa)KETCs 32 BTOPOl IMH301 Ha
pacctosiHuu 1 M OT BTOpOil TUH3EL. [[11sl penieHns HelMMHEWHOTO YpaBHEHHsI HCTIOIb30BAaTh
MeToA ceKymux (Moaudukanus meroaa Herotona).

3ananue BINONHUTE U opopmuts B cpene MathCAD.

KoHTpoJibHbIe BONIpOCHI/3aJaHNSA:

Ymerb: [IpuMeHsITh TEXHOJIOTUU 1.Kak HaliTu MaTpuIly CIOXKHOM ONTHYECKON CUCTEMBI?
KOMITBIOTEPHOT'O MOJICIIMPOBAHHUS U 2.B yem ¢pu3nuecKkuii CMbICI MHUMOM U ACHCTBUTEIHHOM
METO/Abl  pacyera  ONTHUYECKHX YaCTH KOMIUJIEKCHOI'O [TapaMeTpa rayccoBoro myyka?
CHCTEM M ONTHUYECKHX SJIEMEHTOB 3.B dem 3akitouaeTcs METOJ OMCEKIIUNA PEIICHUS
ONTUKO-3JIEKTPOHHBIX KOMILJIEKCOB HEJIMHENHBIX YPABHEHUN.

JUISL pELICHUs] TPAKTUYECKUX 3a/1a4 4.B yem 3akirouaercst Mmetosl HeroToHa pereHust

B obnactu KBaHTOBOWU HEJIMHENHBIX YPABHEHUN.

anekTponuku. (KM-3 u KM-5)

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinonneHus sHanua: OueHkKa "0TINYHO" BBICTABIAETCS, €CIH
HaME4Y€eH PallMOHAJIBHBIN YTh PELICHUS BCEX 3aJaHUH, IT0JIy4€H BEPHBIN KOHEUHBIN pe3ysbTar.

Ouenka: 4
Huodicnuii nopoe eévinonnenus 3a0anus 6 npoyenmax: 15

Onucanue xapakmepucmuku evtnoanenus 3uanus. OUeHka "Xoponio" BbICTABISETCS, €CJIM HaMEYEH

panMoHaNbHBIN MyTh peleHus 2 U3 3 3a/laHui, TOJTY4YeH BEPHbIM KOHEUHBIN pe3yJbTarT.

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyenmax. 50

Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. Ornenka "y,lIOBJ'IeTBOpI/ITeJ'IBHO" BBICTABJISACTCA,

€CJIM HAMEYEH PallMOHANbHBIN MyTh petieHus 1 u3 3 3aJaHuii, OTy4eH BepHbIA KOHSUHBIH
pe3ynbTar.

Oyenka: 2

Onucanue xapaxmepucmuxu evinoanenus snanus: OueHKa "Hey10BIeTBOPUTENIbHO" BbICTABIISETCS,

€CJIK 3aJaHul HE PCIICHEI, 0o PpCmICHBI HEBEPHO, C HCKOPPCKTHBIM KOHCYHBIM PE3YJIbTATOM.



KM-4. KoutpoJsabHas pabora Ne2

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE
Tun kouTpoabHoro meponpusitusi: KonrponbsHas padora
Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOro Meponpusitusi: CTyAeHTY BbIIaeTcsi BapHaHT C 2
3ajausIMu. CTyIEeHTY HY>KHO PEIIUTh 3TH 3aJaHUsl C MPUMEHEHHUEM KOMIBIOTEPHBIX TEXHOJIOTHIA.

Ha Becp TecT OTBOJUTCA ABAa aKaACMHNYCCKHUX Yaca.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
OnTuyeckast CUCTEMAa COCTOMUT M3 ABYX co61/1pa}om1/1x JIMH3.

@®oKycHbIE paccTOsIHUS NIepBOii U BTOpoit 1uH3 paBHbI 10 cM 1 30 cm cooTrBeTcTBEHHO. [lepBas

JIMH3a pacnoJiokeHa Ha paccTossHUU 10 cM OT BBIXOJHOTO 3epKajia Jia3epa.
HcTrounnkoM u3nmydeHust ciykut ogqHoMo 10BbIi He-Ne n1azep (paanyc nepeTs’ku mydka

0,4 mMm; nmmHa BostHBI 0,6328 MKM, MHTEHCHBHOCTh Ha OCH ITy4YKa B IIEpeTsDKKe paBHa 4 BT/M2,
MEepETSHKKA PacoiokKeHa Ha BRIXOIHOM 3€pKajie Jiazepa).

1. Onpenenute 3aBUCUMOCTh pauyca NEPeTsHKKU MPEoOPa30BAaHHOIO MTyYKa OT PACCTOSHUS
MEXy JIMH3aMU M ocTpoiiTe ee rpaduk. Haiinute paccTosHre MexXay JTUH3aMU, IPH KOTOPOM
paanyc MepeTsHKKHU MydKa OyAeT MaKCUMalbHBIM, UCIIONB3YS YUCIeHHBINH MeTo] Dubonayyu.
2. JIunzsl ycranoBwiM Ha paccTostHuu 20 ¢M ApyT OT Apyra, a Ha paccTostHuu 50 cM 3a BTOpOit
JUH30# ObLT ycTaHOBIIEH (POTOMPUEMHHUK C KPYTJIoi BXOIHOM nuadparMoil (4yBCTBUTEIHHOCTh

S =2 MA/BT). Onpenenute 3aBUCUMOCTh (POTOTOKA OT pasinyca BXOAHOM nTuadparMel
NPUEMHUKA, UCTIONB3YS KBaApaTypHyIo Gpopmyny CUMIICOHA /ISl TOMCKA MOLITHOCTH
usnyyenus. [loctpoiite rpaguk HailIeHHON 3aBUCUMOCTH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: MEeTOMKH aHATUTUYECKOTO 1.ChopmynupyiiTe IPUHITUIT pacyeTa MmapaMmeTpoB

u YHCIEHHOTO pacuera rayccona Iy4ka, mpeoOpa3oBaHHOTO ONTHYECKOM
ONTUYECKUX u ONTHKO- CUCTEMOM, C MOMOIIBI0 MAaTPUYHOTO MeTo1a?
AIIEKTPOHHBIX CUCTEM " 2.Kakne MEeTopl YMCIEHHOTO PEICHNUS 3a1a4H
komiuiekcoB. (KM-4 u KM-5) OJIHOMepHOM MUHUMHK3aMK GyHKIMK BaMm u3zBectHol? B

YEM OHU 3aKJIFOUYaOTCsA?
3.Kakue meToabl 4MCIeHHOT0 HHTETpupoBaHus Bam
n3BECTHHI? B ueM oHM 3axiroydarorcs?

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinoneHus snanua: OueHkKa "0TINYHO" BBICTABIAETCS, €CIH

HaMEUeH PALMOHAIBHBIN IIyTh PEIICHUS BCEX 3aJJaHNM, TIOJIyYE€H BEPHBI KOHEYHBIN pe3ysbTarT.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "XOpOI.HO" BBICTABJIACTCSA, €CJIM HAMCUYCH

palMOHANBHBIN ITyTh pelIeHns 1 U3 2 3aJaHui, OJy4EeH BEPHBIA KOHEUHBIN pe3yibTarT.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI.[CHK& "y,[[OBJ'IeTBOpI/ITCJ'ILHO" BBICTaBJIACTCA,

€CJIM HAMCUYCH paHHOHaHBHBIﬁ IIyTb pCUHICHUA BCEX BaﬂaHHﬁ, OJHAaKo, KOHEYHBIHN pE3yIbTaT HE

IMOJIYYCH B SIBHOM BUIC.

Oyenka: 2
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Onucanue xapaxmepucmuxu evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIBHO" BBICTABIISAETCS,
€CJIM 3aJJaHus HE PEIICHbI, TUOO pelIeHbl HEBEPHO, C HEKOPPEKTHBIM KOHEUHBIM PE3YJIbTaTOM.

KM-5. 3ammTa 1abopaTopHbIX padoT

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOJBLHOr0 Meponpusitusi: Jluckyccus

Bec koHTpOobHOrO MeponpusTusi B BPC: 25

Ilpoueaypa mnpoBeaeHusi KOHTPOJBLHOro MeponpusaTusi: CTyIEHTY BBIJAETCA MO OJHOMY
BONPOCY Ha Kaxayro JaboparopHyio pabory. Ha TOAroTOBKY K OTBETY OTBOAMTCS OJUH

aKaI€MHUYCCKH Yac.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

1. B uem 3akmouaercs pynknuonanbHoe HazHaueHue CAIIP OptiFDTD? Kakue pacuers
MO>KHO MPOBOJIUTH B 3TOM Iporpamme?
2. Kakum 06pa3oM MOKHO cO3/1aTh MOJIENb TU(PaKIIMOHHON perieTku ¢ nomoiisio CATIP

OptiFDTD?

3. Uto Takoe cpeHee 3HauUeHHE U AUCIepCcHs caydaiHoi BeanuuHbl? 3anuiute Gopmyy s
pacuera CpeIHEKBAIPATHYHOrO OTKIIOHEHHUSI CITyYalHOW BEJTMYUHBI.

4. Kakue cyniecTBYIOT TUIIbI JaHHBIX B VBA?

5. HazoBuTe BUBI YIPaBISIOMINUX KOHCTPYKIMi B VBA?

6. C xakumu oobexkramu MS Excel MoxxHO paOoTaTh, HCHOB3Y A3bIK VBA?

7. Kak mpoBectu abeppaliiOHHbBIN pacueT ONTHYECKOH cucTeMbl ¢ momoIbio SYNOPSYS?

8. Kakue ocHOBHBIE 3Tambl ONTUMH3ALMK ONITUYECKOM cucTeMbl Bam n3BecTHbI?

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MeToauKku aHAIMTHYECKOIO

u YHCJICHHOTO pacyera
ONTUYECKHUX u OITHKO-
SJICKTPOHHBIX CUCTEM n

komiuiekcoB. (KM-4 u KM-5)

1.ITosicHuTE KpaTKO aNrOPUTM IOUCKA TApaMeTPOB
rayccoBa IIy4ka MeTOJ0M I10J00pa TEOPETUIECKOM
3aBHCUMOCTH, KOTOpasi HAWJIy4YIIUM 00pa3omM
COOTBETCTBYET IKCIEPUMEHTAIbHBIM JaHHBIM T10
KPUTEPUIO HAUMEHBIIETO CPEAHEKBAAPATUIHOIO
otksoHeHus. Kakue Bo3moxHoctu B cpene MathCAD
CYLIECTBYIOT JUIsl p€aJIn3allii TaKOro alropurma?
2.Kaxkue anemenTs! (hopMbl VBA MOXKHO HCIIOJIB30BAThH
JUIsl TOJYYEeHUsl MHPOPMALIMHU OT M0JIb30BaTeNs?

3HaTh: [IpuHIUIIBI pallMOHATEHOTO
MOCTPOEHUS aJITOPUTMOB,
HaIlpaBJIECHHBIX Ha PEIICHHUE 3a/1a4
KBaHTOBOW 3JIEKTPOHUKH, C yYETOM
OocOOeHHOCTE W cHenuQpuKu
KaXJI0M KOHKpeTHOU 3agaun. (KM-

1.Kak npeacTaBUTh anropuTM ¢ IOMOIIBI0 OJIOK-CXeMbl?

1 u KM-5)

YMeTs: [IpumeHsITH  HaBBIKU 1.Yto Takoe onTUMM3ALMs ONTHYECKON CUCTEMBI?
pa3paboTKU U BBITyCKa MPOEKTHOU 2.B cpene MathCAD noctpoiite rpaduku OCHOBHBIX
JOKYMEHTalluu Ui INPOEKTOB XapaKTEpUCTHK rayccoBa IyuKa.
KBaHTOBO-OIITHYECKUX CUCTEM. 3.Yro crneayer NOHUMATh MOJI TEPMUHOM “TIPOPHIIb

(KM-5)

BotHOBO/a” B CAIIP OptiFDTD? Kakue Bo3MoxHOCTH
3a1aHus MPO(UIIST BOJTHOBOIA TIPETYCMOTPEHBI B ATOM
nporpaMmme?

VYMmers: IIpuMeHAT TEXHOJIOTMU
KOMIIBIOTEPHOT'O MOJEIUPOBAHUS U
METO/ABl  pacyera  ONTHYECKHX

1.Kakue mapamerpsl rayccoBa nmyuka Bam uzBecTHsI?
OOBsicHUTE B Ue€M UX CMBICI?
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CHCTEM M ONTHYECKHX JJIEMEHTOB
OITHKO-3JIEKTPOHHBIX KOMILIEKCOB
JUISL PEIICHUs] TIPAKTUIECKUX 33713
B obnactu KBaHTOBOM
snekrponuku. (KM-3 u KM-5)

VYwmerb: Co3naBath CTPYKTYpHbBIE U 1.Kakue mapaMeTpsl Ma1aloIiero U3ayuyeHus MOKHO
KOHCTPYKTUBHO-KOMITOHOBOYHBIE 3amaBath B CAIIP OptiFDTD?

CXEMBI c HCII0JIb30BaHUEM
COBPEMEHHBIX CUCTEM
MIPOCKTUPOBAHUS KBaHTOBO-
ontuieckux cuctem. (KM-2 u KM-

5)

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "O0TIIMYHO" BBICTABIISIETCS, €CITU JaH
KOPPEKTHBIN M HCYEPIIBIBAIOIIHNIA OTBET HA OCHOBHBIC U JOIOJHUTEIBHBIC BOPOCHI.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OleHKa "O0TIMYHO" BBICTABIISIETCS, €CJIU JIaH B
11EJIOM KOPPEKTHBIM U MCUEPIBIBAIOIINN OTBET Ha OCHOBHBIC U JOIMOJIHUTEIBHBIC BOIIPOCHI, HO
JIOTTYIIICHBI HE3HAYNUTEIbHBIC ONTUOKYU HIIM HETOYHOCTH.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evlnoinenus 3nanus: OLeHKa "yJ0BIETBOPUTEIbHO" BBICTABISAETCA,
€CJIM OTBETHI Ha BCE BOIPOCHI JaHBI IPEUMYIIIECTBEHHO BEPHO.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
B CJIy4ae: - OTCYTCTBHSI IOMYCKa K 3aIllUTe JIA0OPATOPHBIX padoT; - AaH MOJHOCTHIO HEBEPHBIA
OTBET XOTs OBI HA OJIMH U3 BOIPOCOB U OTCYTCTBYIOT KOPPEKTHBIC OTBETHI HA JIOTIOJHUTEIILHBIC
HABOJAIIME HA BEPHBIM OTBET BOMPOCHI MPEMOJaBATENS.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@DopMa NPOMEKYTOUYHOM aTTecTalluM: DK3aMeH

IIpumep Onsiera

1. OcnHoBbl paboTsl ¢ mporpaMmmHbIM KoMiuiekcoMm OptiFDTD. Pacuer ammuutygHo-
(a3oBoro pacnpeaeneHus nos JIEKTPOMArHUTHOW BOJIHBI.

2. Tlepersbkka rayccoBa myuka (WO = 0,5 mm) pacrionosxeHa Ha BEIXOJJHOM 3€pKajie Jiazepa

(A =632,8 um). B cpene MathCAD noctpoiite rpaduk 3aBUCUMOCTH pajiyca rayccoBa Imydka

OT MPOJIOIBbHON KOOpAUHATEI W(Z). Mcriob3ys MeTo 1 OMCEKIINH, ONPEICITUTE PACCTOSHUE OT

BBIXOJHOI'0 3€pKaja ja3epa 0 TOUKH Ha OCH ITyuKa, B KOTOPOM €ro pajinyc MpeBbIILIAET paguyc

MEePETSHKKU B 2 pas3a, ¢ TOYHOCThIO € = 10-4 M.

3. B penaktope MS Excel coznaiite popmy VBA ¢ nonsimu BBoa mokasareseit

npenomiieHus AByX cpea N1 u N2 u kHonkoi «Pacuery», mpu HaXkaTUH Ha KOTOPYIO MOSBIISIOTCS

3HaueHus yrioB bproctepa u noaHoro BHyTpeHHero otpaxenus (I1BO) B rpagycax. Ecnu

kputuueckoro yria [IBO He cymecTByeT, TO TOJIKHO MOSBUTHCS COOOIIEHHE 00 ITOM.

IIpoueaypa nposenenus

DK3aMeH TMPOBOJUTCS B CMEIIAaHHOW QopMe, TEOpeTHUeCKas 4YacTh OWJIeTa BBITOJHSICTCS
MUCHbMEHHO, 33J]a4i MPAKTUYECKOW YacTU BBIMOJIHSIOTCSA C IPUMEHEHUEM KommbloTepa. CTyneHTy
BbIIaeTCsl Ouyer ¢ 1 TeopeTnueckuM 3aaHueM U 2 3ajadamMu. Bpems npoeacHus sk3amena - 120

MHUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60RPOCOB NPOGEPKU PE3YTbM AN 08

oceoenun ducuunﬂunbl

1. Komnerenuust/Muankarop: 1UJI-2prk-1 Biageer HaBbIKaMu TOCTAaHOBKY M PEIICHUS 33149
1u(GpoBHU3AIMH B 00JIaCTH CBOeH MPO(hecCHOHAEHOM e TENbHOCTH

Bonpocsl, 3aganus
1.0630p crienuanu3upoOBaHHBIX KOMIIBIOTEPHBIX TEXHOJOTHH B 001aCTH KBAaHTOBOM
AIIEKTPOHUKHU.
2.ANTOpUTM YHMCIIEHHOTO PEIICHNs ypaBHEHUI MakcBeia, 3alucaHHbIX B

muddepeHManbHON popme, METOJOM KOHEUHBIX pa3HOCTel Bo BpemeHHoM obnactu (FDTD).

3.OcHOBBI pabOTHI ¢ MPOTPAMMHBIM KOMILJIEKCOM MPOEKTUPOBAHUS U MOAETHUPOBAHHUS
(OTOHHBIX KOMIIOHEHT KBaHTOBOM anekTpoHuku OptiFDTD.

4.0cHoBHI s13bIKa TporpammupoBanus Visual Basic for Application (VBA). Tunsl 1aHHBIX,

orepaTophl, BhIpaxeHus, pyHKINU U Tporenypsl B VBA.

5.CuHTaKCcHYECKHe KOHCTPYKIHU B A3BIKC VBA AJId peajin3dalilun 0a30BBIX AITOPUTMHUYCCKUX

CTPYKTYP.

6.TexHonorus coznanus nporpammsl VBA.

7.NuTepakTuBHbIE (POpMBI U 00paboTUNKHU cOoObITUH B VBA.

8.I'ayccoB mydok. OCHOBHBIE TAPAMETPHI.

9.MaTpuyHO€ OMHMCAaHUE ONTUYECKUX JIEMEHTOB U ONITUYECKUX cUCTEM. MaTpHIlbl
IIPOCTEMIINX ONTUYECKUX AIEMEHTOB. MaTpHIa ClI0KHONW ONTUYECKON CHCTEMBI.
10.PactipocTpanenue rayccoBa Imy4yka 4yepe3 onTHIecKyro cuctemy. 3akon ABCD.
11.YucneHHoe perieHrne HeMMHEWHBIX ypaBHEHUH. MeTo OMCeKIuil.
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12.YucneHHoe pelieHne HENMHEWHBIX ypaBHeHu. Meron HeloToHa.

13.YucneHnHoe pelnieHrne HeTuHEHHbIX ypaBHeHUH. MonuduiupoBannasiii MeToa HproToHa
(METoJ CEeKYIIHX).

14.Yucnenuple METOIbI OTHOMEPHON MUHUMU3AIMU. [IpsAMOil MOUCK TOYKHM MUHUMYMa
byHkuuu. YHUMOJANbHBIE (PYHKIUH.

15.YucnenHnpie METOIBI OJTHOMEPHOM MUHUMU3aK. Metog ®uboHnayyum.

16.YucneHHble METO/IBI OJHOMEPHOW MUHUMU3aLUU. METO/1 30J10TOr0 CEYEHHUS.
17.Yucnennoe unrerpupoanue. Kpagparypnas popmyna HeHTpadbHbIX IPSIMOYTOJIbHUKOB.
18.Yucnennoe uarerpupoanne. KBagparypras hopmyina Tpamemnui.

19.Yucnennoe unterpupoanue. Kpanparypnas gopmyina Cumicona.

20.Hanumure nporpammy Ha si3bike VBA koTopas onpezaenseT 1uana3oH CleKTpa
3JIEKTPOMArHUTHBIX BOJIH, KOTOPOMY NMPUHAICKHUT U3ITy4dEHHUE C ITMHON BOJIHBI (HM),
BBEJICHHOM IoJib30BaTeaeM. CunTaiTe , 4TO U3IyYEHHE IPUHAAIEKUT OJTHOMY U3 CIEAYIOLINX
nuarna3oHoB: 3kcTpeManbHbId YO (10 - 100 um), nanbamii YO (100 - 200 am), cpenanii Y O
(200 - 300 um), ommwkauE YO (300 - 380 am), Buaumbiii(380 - 780 um), ommwkuuit UK (780 -
2500 um), cpenuuit MK (2,500 - 50 mxm), nanpauit UK (50 - 100 mxm). Mcnions3yiite GpyHKunu
InputBox u MsgBox 1111 BBOJia ¥ BBIBOJIA JAaHHBIX.

21.B cpene OptiFDTD co3znaiite Moaenu AByX BOJHOBOJOB: mpsMoro (N = 1,6), U KOJIbLIEBOTO
(n =2,0). Y KOJIBLEBOrO BOJIHOBO/IA MPSMOYTOJIbHBIN MPOGUITH C IUPUHON U ToNIHHOM 0,8
MKM 1 0,3 MKM COOTBETCTBEHHO. Y MPSMOTO BOJHOBOJA KPYTIIBI Mpoduiib paguycom 1 MKM.
Paccrostnue Mexny BosiHOBoiaMu 5 MKM. OCHOBHOM paJinyc KOJbLEBOrO BOJIHOBOA 2,4 MKM.
Oxpyskaromas cpefia — BO3IyX.

22.B penakrope MS Excel cosznaiite hpopmy VBA ¢ monsimu BBoJa neproaa AudpaxiimoHHON
pelieTky (B MM), pacCTOSIHUSA OT LIENU A0 IKpaHa HaOt0IeHus (B M) U PACCTOSIHIE MEXKIY
MIEPBBIMU TJIABHBIME TU(PAKITMOHHBIMU MAKCUMYMaMHU Ha 3KpaHe (MM), a TAaK)Ke KHOIKOU
«PacueT», mpu Ha)xxaTHH Ha KOTOPYIO B (popmy OyJeT BbIBEEHA JITMHA MaJal0Iei BOJIHBI (HM)
U COOOIIIEHUE O TOM, MOTAAET JIN JaHHAs JIJIMHA BOJHBI B BUIMMBIN JUANa30H CIEKTpa
3JIEKTpOMarHuTHOro uainyyeHus (350 - 780 um).

23.B penakrope MS Excel coznaiite popmy VBA ¢ mosisimu BBoa 3a7€p>KUBAIOIIETO
HanpspkeHus (B) u paboTsl BBIX0/1a IEKTPOHA ¢ TOBEPXHOCTH MeTaa (3B), a Takke KHOMKOM
«PacueT», mpu HakaTHUHM Ha KOTOPYIO B popMy OyJieT BbIBE/I€HA JIMHA BOJIHBI (HM)
MaJar0IIero U3yUYeHUs: U COOOIIEHNE O TOM, MO aeT JIU JaHHas JJTMHA BOJTHBI B BUTUMBIIA
nuarnasoH crektpa (380 — 780 Hm).

24.B cpene OptiFDTD coznaiite Mofenu ABYX MPSMBIX BOJTHOBOJOB, Y OJTHOTO M3 KOTOPBIX
Kpyraeiil mpoduits (N = 1,5), a y Ipyroro — npsaMoyroibHeiii (N = 2). BoaHOBOABI HAXOIATCA B
BO3/1yX€ M JIOJDKHBI OBbITh PAaCIOI0KEHbI AapaIeNIbHO YT APYTy U miockocTu X0z. Paguyc
kpyrioro npopuins 2 MkM. [llupuHa 1 ToNIMHA NTPSIMOYTOJIBHOTO TPOGUIS 2 MKM U 3 MKM
COOTBETCTBEHHO. PaccTosiHME MeX 1y BOTHOBOJAMH 5 MKM.

25.0nTHdeckas cucteMa coctout u3 codbuparomieit mua3bl (R1 = 300 mm, R2 = -400 mwm,

n =1,52) u IByX CKJICEHHBIX CTEKIAHHBIX MmacTHHOK (d1 =2 cm, d2 =5 cm, nl = 1,63,

n2 = 1,57) (snemenmol cucmemul nepeuucienvt 8 nopsioke ciedosanus no xo0y nyuxka). Jinuza
pacrosoXkeHa Ha pacCTOSTHUM 12 cM OT BBIXOJHOTO 3€pKajla Jla3epa, pACCTOSHUE MEXIY
JIMH30M ¥ NIepBOM INIACTHHOM 15 cM. 3a CKJI€EHHBIMM IUIACTHHBI HA paccTOSTHUM 20 CM OT
BTOPOH IJIACTUHBI PACIIONIOKEH dKpaH. OnpenenuTe paauyc IMy4yka Ha 3KpaHe, €CIIU €ro
MIePeTsHKKA PACIIONOKEeHA Ha BEIXOAHOM 3epkaie jasepa (A = 632,8 am, w0 = 0,35 mm).
Pemenune npencrasbte B cpeae MathCAD.

26.0nTHyeckas cucTeMa COCTOUT U3 TpeX coOMparoIuX JIMH3. Pagnyc KpuBU3HbI IepBOit
IIPETOMIISAIONIEN TIOBEPXHOCTH MEepBOi IMH3bI paBeH 40 cM, a ee BTOpasi NpeIoMIIsIonIas
MOBEPXHOCTH IIJIOCKAsA, TOJIIMHA — 5 MM, TTOKa3aTelb npeinomieHus — 1,54, @okycHbie
paccTosiHUS BTOPOM U TpeTbel JIMH3 paBHbI 20 CM U 25 CM COOTBETCTBEHHO, TOIIIUHON 3TUX
JMH3 MOXKHO npeHeOpeub. [lepBast muH3a pacnonoxkeHa Ha pacCTOSIHUM 12 ¢cM OT BBIXOJHOTO
3epkaia jazepa. PaccrosiHue Mexy IepBod U BTOPOM JIMH3aMH 5 CM, BTOPOU U TPEThEH
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mua3aMu — 40 cM. 3a TpeTheil TMH30M Ha pacCTOSHUU 15 M OT Hee PacHoJIOKEeH IKPaH.
Onpenenurte paanyc Mmydka Ha SKpaHe, €M €ro MepeTsHKKa pacioioKeHa Ha BBIXOJHOM
3epkare naszepa (A = 632,8 am, WO = 0,4 mm). Pemienne nipencrasste B cpeae MathCAD.
27.Pacxopsmmumiics rayccoB mydok (A = 632,8 HM) magaeT Ha IBOSKO BBITYKIIYIO JTUH3Y

(R1 =300 mm, R2 =-800 mm, n = 1,54), HaXxOAAIIYIOCSA B BO3yXe. 3a JUH30M HA PACCTOSIHUN
20 cM OT BepLIMHBI €€ BTOPOI MPEIOMIISIONIEH MOBEPXHOCTHU pacioiokeH skpaH. [locTpoiite
rpaduK 3aBUCUMOCTH pajinyca ITy4Ka Ha 3KpaHe OT PaCCTOSIHUSA MEXy TOJI0KECHUEM
NEPETHKKU UCXOHOTO MyYKa U BEPLIMHON MEePBOM MPEIOMIISIIONIEH MTOBEPXHOCTH JIMH3HI.
Pemenune npeacraspte B cpeae MathCAD.

28.B penakrope MS Excel coznaiite popmy VBA ¢ mosisimu BBoa yriia rnepecedeHus AByX
uHTEp(EepUpYIONINX BOJH (B Tpaaycax) U nepruoaa uHTephepeHIIMOHHON KapTUHBI (MKM), a
Tak)Ke KHOMKOM «Pacdery, Mpu Ha’kaTUU Ha KOTOPYIO B opMy OyJIeT BhIBEICHA UIMHA BOJIHbI
(HM) # cooO1IeHHEe O TOM, TTONAIACT JIU JaHHAs AJIMHA BOJIHBI B BUAMMBIH JHara3oH CIeKTpa
(350 — 780 um).

29.B cpene OptiFDTD co3naiite MOAETH IBYX MPSMBIX BOJTHOBOJIOB C KPYTJIBIM IPOQHIEM.
Bropoii BostHOBOA (N = 1,6) moKeH OBITH PAacIIOIOKEH BBIIIE TIEPBOro BoJiHOBOAA (N = 2,1) Ha
paccrosinuu 10 MM oT Hero (cMetteH Boib ocu 0Y). Panuyc npoduiis neporo BoiaHoOBO1a
COCTaBIISIET 2 MKM, a BTOPOTO BOJIHOBOAA — 3 MKM. OKpysKarolas cpefia — BO3yX
30.ITepersikka rayccoa myuka (WO = 0,4 Mmm) pacriosio’keHa Ha BBIXOJTHOM 3epKajie Jiazepa

(A =532 um). B cpene MathCAD noctpoiite rpaduk pacnpeeneHus paguyca KpuBU3HbBI
BOJIHOBOTO (D)pOHTA IO OCH TrayccoBa Mmyuka. Mcronbp3yst METO/] 30JI0TOTO CEUYEHUS, OTIPEACITIUTE
paccTosiHuE OT BBIXOJHOTO 3epKaa ja3epa 0 TOUYKH Ha OCH MydYKa, B KOTOPOIl paanyc
KPUBHU3HBI BOTHOBOTO ()pOHTA HAUMEHBIINH, C TOYHOCTHIO € = 10-4 M.

31.I1epersikka rayccoa myudka (WO = 0,5 mm) pacnosniokeHa Ha BBIXOJHOM 3epKajie ja3zepa

(A =632,8 am). B cpene MathCAD mnocTpoiite rpaduk 3aBUCUMOCTH pajiyca rayccoBa my4ka
OT MPOJI0IBbHON KOOpAUHATHI W(Z). Micrioib3yst MeTo 1 OMCEKIINI, ONPEICITUTE PACCTOSIHUE OT
BBIXOJTHOTO 3€pKaJia Jla3epa A0 TOUYKH Ha OCH ITyYKa, B KOTOPOH €ro paauyc MPeBHIIIaeT paanycC
HEePeTsHKKY B 2 pasa, ¢ TOUHOCThIO € = 10-4 M.

32.B penakrope MS Excel coznaiite hopmy VBA ¢ nonssmu BBo/Ia 1oka3aTeseil mpeaoMICHHs
IByXx cpen N1 u N2 u kHONKOM «PacyeTy», mpy Ha)KaTHUHM HA KOTOPYIO MOSIBIISIOTCS 3HAUECHUS
yrioB bprocrepa u nonnoro BHyTpeHHero otpaxkenus (I1BO) B rpanycax. Eciu kputrueckoro
yria [IBO He cymiecTByeT, TO JOIKHO MOSBUTHCS COOOIIEHUE 00 ATOM.

33.Ilepetsikka rayccoa mydka (WO = 0,5 Mmm) pacronokeHa Ha BEIXOJHOM 3epKaje Jlazepa

(A =632,8 um). B cpene MathCAD noctpoiite rpadguk 3aBUCUMOCTH HHTEHCUBHOCTHU Ha OCH
rayccoBa Iy4ka OT IpOJI0JIbHOM KoopauHaTh! 1(Z). cnonb3ys MeTo ] OMCceKIuii, onpeaeanTe
paccTosiHUE OT BBIXOJHOI'O 3epKaja ja3epa 10 TOUKHM Ha OCH My4YKa, B KOTOPO HHTEHCUBHOCTh
pasna | = 0,810, c Tounoctsio € = 10-4 M (10 = 4 BT/M2 — ”HTEHCUBHOCTB Ha OCH TTy4Ka B
HEPETSIKKE).

34.0nTHueckas cucTemMa COCTOUT U3 ABYX COOMparoInX JUH3. Paanychl KpUBHU3HbBI
IPEIOMIISIONINX MOBEPXHOCTEH, MOKa3aTeNb MPEIOMIICHHS U TOJIIIMHA NIEPBO JIMH3bI PABHBI
R1 =340 MM, R2 — -0 MM, N1 = 1,46, d1 = 3 MM COOTBETCTBEHHO. Pasinychl KpUBU3HBI
IPEIOMIISIONINX TOBEPXHOCTEH, MOKa3aTesb MPETOMIICHUS U TOJIIMHA BTOPOM JIMH3BI PaBHbI
R1 — o0, R2 =-600 mm, N2 = 1,63, d2 = 4 mm cooTBeTcTBeHHO. [lepBas IMH3a yCTaHOBJIEHA Ha
paccTosHUU 24 cM OT BBIXOJJHOT'O 3€pKajia jJa3epa. PaccrosHue mexay nuH3amu § cM. 3a
BTOPOM JIMH30# Ha pacCTOSTHUM 15 ¢M OT Hee ycTaHOBIIEH 3KkpaH. OnpenenuTe paanyc myJyKa Ha
9KpaHe, €CIIM ero MepeTsHKKa pacroiokeHa Ha BEIXOIHOM 3epkaiie azepa (A = 472,7 uwm,

w0 = 0,45 mm). Pemmrenne npencraseTe B cpene MathCAD.

35.0nTrueckas cuctemMa rpeJcTaBisieT co00il 00BEKTHB, CKICEHHBIN U3 Tpex JUH3. Paanycel
KPUBHU3HBI TIpeToMIIsTion X noBepxHoctei paBabl R1 =50 ¢cm, R2 =90 cm, R3=-30cm u

R4 = -75 cm. TommuuHbI IepBoOii, BTOpOii 1 TpeTheit uH3 paBHbl d1 = 1,5 MM, d2 =3 MM u

d3 = 2 MM COOTBETCTBEHHO, TIOKa3aTenu npegomienus — N1 = 1,46, n2 = 1,53 u n3 = 1,66.
OOBeKTUB pacloI0kKeH Ha PacCTOSHUU 25 ¢M OT BBIXOJHOTO 3epkana ja3zepa. Ha paccrosnuu

15



50 cM oT 00BeKTHBa ycTaHOBJICH dKpaH. Onpenenure paanyc myyka Ha SKpaHe, €CIH €ro
MepeTsHKKA PacoiokeHa Ha BRIXOAHOM 3epkase nazepa (A = 416 am, WO = 0,35 mm). Pemenue
npencraBbTe B cpeae MathCAD.

36.Pacuer mapaMeTpoB U aHAJIU3 XapaKTEPUCTUK ONTUYECKUX CUCTEM U ONTHUECKUX
3JIEMEHTOB B CPEACTBE aBTOMAaTU3UpOBaHHOI 0 poektupoBanusd SYNOPSYS.

37.0npenenure paanyc KpUBU3HBI BTOPOH MIPEIIOMIISIONIEH TOBEPXHOCTH R2 TMH3BI U3 CTEKIa
®K3, ucnionbiys «Synopsys». Bepmmanoe pokycnoe paccrostaue coctasiseT 300 MM, paguyc
KPUBHU3HBI TIEPBO# mpeomistronieii moepxaoctr R1 = 250 mwm, Tommuna d = 3 MM, aneprypa
D =20 mm. ITonyunTe n300paxkeHne JUH3bI, CIeNU(UKAIUIO €€ TapaMETPOB U BEIINYHHY
XpoMaTHYeCKHUX abeppauui.

38.0mpenenure BepmnHHOE (POKYCHOE pacCTOSTHUE JTMH3BI U3 cTekina D3, ucnons3ys
«Synopsys». Paguycel KpUBU3HBI IEPBOM U BTOPOIl MPETOMIISIONIMX TOBEPXHOCTEH paBHbI

R1 =250 MM u R2 = -150 MM cooTBeTcTBeHHO, ToNmmHa d = 3 MM, aneptypa D = 20 mm.
[TomryunTe n300pakeHne JTUH3BI, CIEHUPUKALUIO €€ TapaMeTPOB U BEIMYMHY XPOMATUYECKUX
abeppanuid.

Marepuaibl A1 IPOBEPKH OCTATOYHBIX 3HAHUH
1.B yem 3akmovaercs pynkunonanpHoe HazHauenue CAIIP OptiFDTD?
OtBeTsl:
a) [IpoekTrpoBaHue U pacyeT ONTUYECKUX CUCTEM
6) Pacuér pacnpoctpaneHus noJis B CyOMUKPOHHBIX ONTHYECKUX JIEMEHTaX IyTeM
YUCJIEHHOT'O pelleHus ypaBHeHu MakcBeia
B) [InanupoBaHue sKcriepUMEHTAIbHBIX UCCIIEI0BAHUI
r) O6paboTKa MUPPOBEIX U300PAKCHHIA
BepHsiii oTBeT: 0)
2.Kakue cymiecTByroT TUIIBI JaHHBIX B VBA?
OtBeTsl:
a) data
B) double
T) Zero
1) short
BepHblii 0TBET: B)
3.Yto npexcrasiuser coboit makpoc B MS Excel?
OTBeThI:
a) OOBEKT JUIsl XpaHEHUS YUCIOBBIX MJIM CTPOKOBBIX JIAHHBIX
0) 3anMcaHHbIN HAOOp KOMaH]I, KOTOPBI MOKET ObITh aBTOMaTHUECKH MMPUMEHEH K Pa3IN4HbIM
00BEeKTaM
B) CPEICTBO BBOJIa JAaHHBIX B TAOIUILY
I') KOHBEpTOp TabnuI| pa3inyHbX popmaToB B popmatr MS Excel
BepHbiii oTBeT: 0)
4.Yt0 Takoe rayccoB My4oK?
OtBerTsI:
a) Pemienue BoTHOBOIO ypaBHEHUS Ul OTKPBITOIO JBYX3€PKAJIBHOIO ONTHYECKOIO PE30HATOPA
cO chepruecKUMH 3epKajlaMH C KPYTJION anepTypoi, KOTOPOE HAMIYUIITUM 00pa30M MOIXOIUT
JUIsl OTUCaHMs OJHOMO/IOBOTO JIA3€PHOTO U3JIyUEHUs
0) DnexTpoMarHUTHas BOJIHA, AU(GparupoBaHHas Ha KPYIJIOM OTBEPCTUU
B) [Iydok cBera, popMHUpyeMBbIi TETECKOMNYECKON ONTUYECKON CHCTEMOH B albHE 30HE
r) DJIeKTpOMarHUTHas BOJIHA, B KOTOPOH MOINEpEeYyHOe pacipeesieHue HHTEHCUBHOCTH
onuceiBaercs pynkiueit beccens 1-oro poga
BepHnpriii oTBeT: a)
5.Yr1o Takoe nepeTskka rayccona Iydka?
OTBeThI:
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a) O6nacTpb rayccoBa Imy4ka, B KOTOPOI OH C BBICOKOM CTETIEHBI0 TOYHOCTH allpOKCUMUPYETCS
MOJICIIbIO C(HEePUIECKOI BOJIHBI
0) [IpononpHOE ceueHue rayccoBa IydKa, CoAepKallee ero och
B) HanbGonee y3koe MecTo KayCTHUECKONH IOBEPXHOCTH rayccoBa Iy4yKa
r) Hanbonee mupokoe MecTo KayCTHUECKON TOBEPXHOCTH rayCccoBa IMy4Ka
BepHriii oTBET: B)
6.JleiicTBUTENbHAS YaCTh KOMIUIEKCHOI'O ITapaMeTpa rayccoBa Iy4Ka 3T0
OTtBeTsI:
a) pacCTOsSIHHE OT OCH ITydKa JI0 TOUYKH, B KOTOPOI MHTEHCUBHOCTb YMEHBIIIAETCS B 2 pa3a 110
OTHOILEHHIO K MAKCUMaJIbHOM MHTEHCUBHOCTH B ITyUKe
0) paccTosiHUE MEXKIYy NEPETSIKKON U TOUKOM Ha OCH ITy4YKa, B KOTOPOU painyc KpUBU3HBI
BOJIHOBOT'O ()pOHTA HAMMEHBIIUH
B) pauyc NEPETSKKU rayccoBa Iy4Ka
I') PaCCTOSHUE, OTCYMTHIBAEMOE OT MEPETSKKH 10 COOTBETCTBYIOIIEH ONOPHOM MIIOCKOCTH
Bepnrliit oTBeT: T)
7.Meton GMceKLMi YUNCIIEHHOTO PELICHUs HETMHEWHBIX YPAaBHEHUI XapaKTepeH TeM, UTo
OTBeThI:
a) Ha Ka)KJIOM IlIare peleHus OTPe30K JIOKAIU3alM1 KOPHS COKpallaeTcs B 2 pa3a
0) Ha KaXIOM IIare penieHrs Heo0X0IMMO IPOBOIUTH MTOUCK MTPOU3BOIHON (DYHKIIMH
B) MOAXOJUT JUIs IOUCKA KPATHBIX KOPHEW ypaBHEHUs
I') IO3BOJISIET HAWTH BCE KOPHU, €CIIM HAa OTPE3KE JIOKAINU3ALMU UX OO0JIbIIE OJHOrO
BepHriii oTBET: a)
8.Metoz 30J10TOTO CeYeHUsT HEOOXOIUM TTO3BOJISIET
OTtBeTsI:
a) OCYIIECTBUTH YHCICHHOE MU depeHIpoBaHNEe PYHKIIUU
0) OCYyILIECTBUTh YUCIICHHBIH OUCK TOYKM MUHUMYMa (pYHKIIUU
B) OCYILIECTBUThH YHCIECHHOE PELICHUE HETUHEHHOIO ypaBHEHUS
I') OCYILECTBUTH YHCICHHOE HHTETPUPOBaHUE PYHKIIUU
BepHbiii oTBeT: 0)
9.YucrneHHOE MHTErPUPOBAHKE C UCIOIB30BAHUEM KBAIpaTypHOU (HhOpMyIIbl Tpameruii
npeJoiaraeT annpoKCUMAaIMIO IJIOMAAN o1 rpaduKoM (QYHKIIMU Ha SJIEMEHTAPHOM OTpE3Ke
IUIOLIA/IBIO
OTBeThI:
a) IpsIMOYTrOJbHHUKA
0) kBagpara
B) TPEYTOJIbHUKA
T) Tparneuuu
BepHnbliii oTBeT: T)
10.Yucnennoe pemenue ypasuenuit Makcsesia B CAIIP OptiFDTD ocymectBnsiercs
METOJOM
OtBerTsI:
a) KOHEUHBIX pa3HOCTEH BO BpeMEHHON 00J1acTH
0) KOHEYHBIX Pa3HOCTEN B YaCTOTHON 00JacTu
B) MOMEHTOB
') MaTpHUIIbl JINHUHN Tiepeaay
BepHnbiii oTBeT: a)
11.ITpunoxenue Desinger B CAIIP OptiFDTD cayxuT 11 Toro, 4ro0st
OtBeThI:
a) MPOBOJUTH CUMYJISILIMIO PACIIPOCTPAHEHUsI ONITUYECKOTO U3TYUYE€HHUS Yepe3 BOTHOBOIHYIO

CTPYKTYpPY
0) co3gaBaTh MOJIENIM CYOMUKPOHHBIX BOJHOBOAHBIX CTPYKTYP U MaJAIOIIET0 U3TyYEHUS
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B) MIPOBOJIUTH AHAJIU3 TOJIS MAJAIOIIETO, MPOIEAIIEro, OTPAKEHHOTO0, TU(PArUPOBAHHOTO U
pPacCestHHOTO U3Ty4YECHHI
T') BBIIIOJIHATH MPOCTpaHCTBeHHOE Dyphe-1ipeodpa3zoBaHne pacnpeaeIeHus HHTEHCUBHOCTH
TG parupoBaHHOTO U3ITYYECHUS
BepHblii oTBeT: a)
12.®opmbl B VBA 1m03BOJISAIOT
OTBeTHI:
a) co3aaBaTh HHTep(eENc B3aUMOACHCTBUS MOJIB30BATENS U IPOTPAMMBI
0) aBTOMaTHYECKH T€HEPUPOBATh (PParMeHTHI KOJa MPOrpaMMbl
B) BBITNIOJIHATH MOUCK OMUOOK (6aroB) B koge VBA
T') co371aBaTh aBTOHOMHBIE (He 3aBucsmue ot MS Office) npunosxenus
BepHriii oTBeT: a)
13.Kakoii Tun npucBanBaercs nepeMeHHoi VBA 10 yMoT4aHuto, eciii OH He 33/1aH SIBHO B
KOJI€ IPOTrPaMMBbI?
OTBeTHI:
a) Integer
0) Double
B) Variant
r) String
BepHslii oTBET: B)
14.®ynkuus MsgBox() B VBA no3sossier
OTtBeTsI:
a) BBOJIUTH JIAHHBIC C KIIABUATYPHI
0) BBIBOJUTH JaHHBIC HA dKPaH
B) 3aIIUCBIBATh JJAHHBIC B TEKCTOBbIE (pailiibl
') CYUTHIBATh JAHHBIE U3 TEKCTOBOTO (aiina
Bepusrii oTBeT: 0)
15.Kakue kitoueBble cI0Ba CayXaT 1 0003HaueHHUs Havala ¥ KOHIla mporpamMmel B VBA?
OTBeTHI:
a) Run ... Stop
6) Begin ... End
B) Go ... Stop
r) Sub ... End Sub

BepHblii 0TBeT: T)
16.B uem 3axmouaercs ¢pyHkunoHansHoe HazHaueHne CAIIP SYNOPSYS?
OTBeThI:
a) [IpoexTrpoBaHue 1 pacy€T ONTUYECKUX CHUCTEM
0) [IpoexkTupoBaHre cyOMUKPOHHBIH BOJHOBOJHBIX CTPYKTYP
B) UncieHHoe pelieHre ypaBHeHuss MakcBeria
n) [IpoexTrpoBaHue POTONPUEMHBIX YCTPOUCTB
BepHnbiii oTBeT: a)
17.Kakue criocoObl BBOJIa MapaMeTPOB ONTHYECKON cucTeMbl pexycMoTpensl B CAITP
SYNOPSYS?
OtBerTsI:
a) TOJIBKO C IOMOIIbKO KOMaH/IHON CTPOKH
0) TOBKO C TOMOIIBIO TpaduuecKoro nuTepdeiica
B) C IOMOIIBI0 KOMaHHON CTPOKH, C IIOMOIIIbIO TAaOJIUYHOT0 HHTepdeiica
T') TOJIBKO C TIOMOIIBIO TAOIUYHOTO HHTEp(deiica
BepHurlii oTBeT: B)
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH PAKTHUECKUX PEIICHHIA.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a30Boro"
ypoBHsl. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yacTu Mmarepuana ecTh HE3HAUYNUTEIbHbIE
HEJOCTaTKHU.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acThb 3a/laHus BBIMOJHEHA BEPHO HA BOMPOCHI YIIIYOJIEHHOTO YPOBHS.

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa He BHIMOJHEHA WK BBITOJTHEHA
MIPEUMYIIIECTBEHHO HETPABUIIHHO.

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha ocHOBaHMU CEMECTPOBOM M 3K3aMEHALIMOHHOM COCTABIISIFOLIUX.
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