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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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
N]I-2 Brageer HaBbIKaMH TIOCTAHOBKH M PEIICHUs 3a/1a4 I poBU3aIiuu B 00J1aCTH CBOCH
po(hecCHOHATTLHOM e TEIbHOCTH

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: KoMrnbroTepHOE 3a/1aHKE
1. KonTponbras padota Nel (KonTpoipHas padora)
2. Kontponbnas padota 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

IlepeyeHb KOHTPOJIBHBIX MePONPHUATHI TEKYIIEro KOHTPOJS YyCHeBaeMoCTH IO
AUCUHHUILINHE:

KM-1 Tect Nel (TectupoBanue)

KM-2 Tecr Ne2 (TectupoBanue)

KM-3 KontposbsHas padota Nel (KonTposbHas padoTa)

KM-4  KonrtpomnbHas padota Ne2 (KonrposnbHas pabora)

KM-5 3amura maboparopabix padot (uckyccus)

Buja npoMexyToOUHOM aTTecTANMU — DK3aMEH.

Beca KOHTpOIBHBIX MepoOnpHsITHI, Y0

Nunekc KM- | KM- | KM- | KM- | KM-

Pa3nen muciuIuinebl KM: 1 2 3 4 5

Cpox KM: 4 8 12 16 16

[TIporpammel MoEIMPOBaHUS BOJIHOBBIX SIBJICHUU B
CHCTeMaxX KBaHTOBOW AJIEKTPOHUKHU




KomnbproTepHbie TEXHOJIIOTUU B MPOLIECCE MOICTIUPOBAHUS + + +
OcHOBEBI paboTHI ¢ TporpaMMHBIM KomIuiekcoM OptiFDTD + +
[Iporpammel pacueTa pacnpoCTpaHEHUS JIA3€PHOTO
U3JTyYEHUS B ONITUYECKUX TPAKTaX CUCTEM KBAaHTOBOM
3JIEKTPOHUKHU
I'ayccoB my4ok + + +
Ocnossl padotel B CAITP SYNOPSYS +
[Tporpammbl MogenupoBanus U 00paboTKU
AKCIIEPUMEHTAJIbHBIX PE3yJIbTaTOB B KBAHTOBOU
3JIEKTPOHUKE
KoMIbroTepHbIE TEXHOJIOTMHU B HAYYHOM 3KCIIEPUMEHTE + +
OcHoBHI s13b1Ka TiporpamMmmupoBanus Visual Basic for

. + +
Application (VBA)

Bec KM: | 10 15 25 25 25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE

PIIK-1 N-2prik-1 Bnaneer | 3nath: KM-1 Tect Nel (TectupoBanue)
HaBblKaMu TocTaHOBKU U | [Ipunimmns! paunonansHoro | KM-2 Tect No2 (TectupoBanue)
peteHus 3a/1a4 | MIOCTPOCHHUS AITOPUTMOB, KM-3 Kontposbnas padora Nel (KontponbsHas pabota)
nudpoBuzanuu B o0nacTH | HampaBieHHBIX Ha pemenue | KM-4 KontponbHas padota Ne2 (KonTpoasHas pabora)
CBOEH TpodecCHOHATBHOH | 33124 KBAHTOBOU KM-5 3ammra naboparopusix padot (uckyccus)
JESITEIbHOCTH ANEKTPOHUKH, C YUETOM

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

MeToauKky aHaTUTHYECKOTO
U YUCIICHHOTO pacueTa
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)

[IpuMeHATh HAaBBIKK




pa3paboOTKU U BBITYCKa
MIPOEKTHOMN JIOKyMEHTAIIUU
JUTSL IPOCKTOB KBAaHTOBO-
ontuueckux cuctem. (KM-5)
[TpuMeHSITh TEXHOJIOTHHI
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS U METO/IbI
pacuera ONTUYECKUX CUCTEM
Y ONITUYECKUX JICMCHTOB
OIITUKO-2JICKTPOHHBIX
KOMIUICKCOB ISl PEIICHHUS
MPAKTUYECKHX 3a/1a4 B
00J1aCTH KBaHTOBOMU
anekTpoHuku. (KM-3 u 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 ¢ 1uHOM BOJIHBI 535 HM MajaeT HOPpMaJIbHO Ha AUGPAKIIMOHHYIO penieTky. Haiitu ee
NEPUO/I, €CITH OTHOMY U3 TU(PPAKINOHHBIX MAKCHMYMOB COOTBETCTBYET yroj qudpakuuu 35
rpaaycoB, a HAMOOBIINI MOPSIIOK CIEKTPa PaBEH MATH.
N300pa3ure 0110K-CXEMY aJIrOPUTMA PEILIECHUS 3aJa4H.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3artaHUPOBaHHBIC PE3yAbTAThl 00YUCHUS IO TUCIUIUIMHE | Bompockl/3amanust st IpOBEPKU

3HAaTh: [IpyHUMIBI ~ pPaLMOHAJIBHOTO  IOCTPOEHUS 1.Ilepeunciute 6Ga3oBbIe
ITOPUTMOB, HAIIPaBJICHHBIX HA PELICHHE 3a/1a4 KBAHTOBOU QITOPUTMUYECKHE CTPYKTYPBI.
JJIEKTPOHUKH, C YYETOM OCOOEHHOCTEH M CIelU(PHUKH 2.ChopmynupyiiTe NpUHLUIIBI
KaX0i KoHKpeTHOH 3amaun. (KM-1 u KM-5) IIOCTPOEHUS AJITOPUTMOB.

3.Yero crout nuzberatb npu
MCITIOJIb30BAHUU IUKJIMYECKUX
QITOPUTMHUYECKHUX CTPYKTYP.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "0TINYHO" BBICTABIAETCS, €CIH
HaMEY€eH pallMOHAIbHBIN MYTh PELICHUS 3aJaHUsI, TOJy4Y€H BEPHbIN KOHEUHBIN pe3ybTaT.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapakxmepucmuku ebinoaneHus snanus: OLeHKa "Xopouo" BbICTABIISAETCs, €CIHU MOIY4YEH
BEPHBII KOHEYHBIA pE3yNbTaT.

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu evinonnenus suanus: OLeHKa "yI0BIeTBOPUTEIILHO" BBICTABIAETCS,
€CJIM HaMeUYeH MyTh PelIeHusl.

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapaxmepucmuxu evinoanenus sHanus: OueHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS,
€CITU 3a/I1aHUE HE PEIICHO, JTU00 PElIeHO HEBEPHO, C HEKOPPEKTHBIM KOHEUHBIM PE3YJIbTaTOM.

KM-2. Tect Ne2

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e
Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue
Bec koHTpOBbHOrO Meponpustusi B BPC: 15




IIpouenypa mpoBeaeHHsi KOHTPOJAbHOro Meponpusitusi: CTyAE€HTY BbIaeTCs BapuaHT C 3
3agaHusIMu. CTYACHTY HY)KHO PELIUTh 3TU 3aJaHus ¢ IPUMEHEHUEM KOMIIbIOTEPHBIX TEXHOJOTHH.

Ha Bech TecT oTBOAMTCS ABa aKaJIeMHYSCKHUX daca.

KpaTkoe conep:kanue 3a1aHusi:

Heo6xoanmMo mosrydyuTs aMIuIdTyJHOE U (pa30Boe pacipeiesieHue MoJisi ONTHYECKOTO
W3JIYYCHHS TIPH €T0 paclpocTpaHeHun yepe3 KoiblieBoi BotHOBOI B CAIIP OptiFDTD.

1. Co3pmaiiTe MOEH TUAIIEKTPUIECKOTO KOJBIIEBOI'O BOJHOBO/IA C MPSIMOYTOJIBHBIM MPoQuiiem
nokaszaress npenomsieHus N. BoarHoBO HAXOAUTCS B BO3yX€E U JOJIKEH ObITh PacoIOkKeH
napaiensHo wiockoctu X0z. IIpoune nmapaMeTpbl BOJTHOBOJIA IPUBEICHBI B Ta0uIe 2 B
COOTBETCTBUU C BAPUAHTOM (BapUaHT COOTBETCTBYET MOPSAIKOBOMY HOMEP CTYACHTA B CITUCKE

IPYIIIBI).

2. CozpaiiTe MOJIeNb NAJAOIIET0 Ha BOJIHOBO/I UMITYJIbCa JIA3€pHOTO U3aydeHus. Cunraire,
YTO U3JIy4eHHUE pacrpocTpansercs BAoiab ocu 0z. [Ipoune mapaMeTpsl Maiaoniero U3mydeHus
NIpUBE/IEHBI B Ta0MUIIEe 3 B COOTBETCTBHH C BAPUAHTOM.

3. IIpoBeauTe pacuer AUPPAKIIHOHHOTO MOJISI, COXPAHHUTE TPa(UKH MPOCTPAHCTBCHHOTO
pacrpezieieHus KOMIOHEHT aMIUTUTY bl 3JICKTPUUECKOM HanpshkeHHOCTH EX u/unu By u dazbl
10 pacueTHoOM ceTke. PazMepsl pacueTHON 00JaCTH JOJIKHBI IPEBBIIATH JUAMETP KOJIbLIEBOIO

BOJIHOBOJA HE MCHEC, UCM B 2 pasa.

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YJIbTAThI O6y‘leHI/I$I 10
JUCIHHMITIIIMHE

Bompocsi/3aganus 11t mpoBepKu

YMmeTs: Co3znaBaTh CTPYKTypHBIE u
KOHCTPYKTUBHO-KOMIIOHOBOYHBIE ~ CXEMBI  C
UCTIOJIb30BAaHUEM COBPEMEHHBIX CHCTEM

IMPOCKTUPOBAHNUA KBAHTOBO-OIITUYCCKHX CHUCTCM.
(KM-2 u KM-5)

1.Yro Takoe mpo¢uib BorHOBOAA?

2.B ueM 3aKIII04aroTCsl OCHOBHBIE
0COOEHHOCTH METOJa KOHEUHBIX
pasHoOCTel BO BpeMEHHOM 00J1acTH
(FDTD) a1 yriciieHHOTO pelieHus
ypaBHeHH MakcBesa?

3.Ilepeuncnure OCHOBHbIE PUITOKEHUS
nporpaMMHoro kommiekca “OptiFDTD”.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHkKa "0TINYHO" BBICTABIAETCS, €CIH
HaMEUeH PALMOHAIBHBIN IIyTh PEIICHUS BCEX 3aJJaHNM, IIOJIyYE€H BEPHBIA KOHEYHBIN pe3ysbTarT.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopouo" BBICTABIISAETCS, €CJIM HAMEUYEH
palMOHANBHBIN ITyTh PEICHUS 2 U3 3 3aJaHUH, IOJy4€H BEPHBIA KOHEYHBIN pe3yibTarT.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinonnenus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISIETCA,
€CJIM HaMEYEH pallMOHAIbHBIN ITyTh pelIeHns 1 u3 3 3a1aHnid, TOJIy4eH BEPHBI KOHEUHBII
pe3ynbTar.

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: OleHKa "Hey10BIeTBOPUTEIHHO" BBICTABIISIETCS,
€CJIM 33JIJaHUs HEe PEIICHBI, TUOO pelIeHBI HEBEPHO, C HEKOPPEKTHBIM KOHEUHBIM PE3YJIbTATOM.




KM-3. KoutpoJsbHas padora Nel

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

IIpouenypa mnpoBeaeHusi KOHTPOJIbHOro Mepompusitusi: CTyAeHTY BbIJaeTCs BapHaHT C 3
3ajausIMu. CTyIEeHTY HY>KHO PEIIUTh 3TH 3aJaHUsl C MPUMEHEHHUEM KOMIBIOTEPHBIX TEXHOJIOTHIA.
Ha BCro KOHTpOJIbHYIO paOOTY OTBOAMTCS JIBa aKaJeMHUUECKHUX Yaca.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

OnTHyeckast CHCTEMAa COCTOUT M3 ABYX CO6I/IpaI-OIHI/IX JINH3.

Pannycel kpyBU3HBI IEPBOM U BTOPOH IPEIOMIISIOIIUX IIOBEPXHOCTEN IIEPBOM JIMH3bI PABHBI
200 MM 1 -600 MM COOTBETCTBEHHO, ToJuHa — 10 MM, moka3arens npenomieHus — 1,63.
®DoKyCHOE pacCTOSIHUE BTOPOU TUH3HBI paBHO 20 cM, ee TOJIIUHOM MOKHO peHeOpeus. [lepBas
JIMH3a pacroJiokeHa Ha paccTossHUU 20 cM OT BBIXOJHOTO 3€pKajia Jia3epa.

Hctounukom u3nydenus cayxuT Nd:Y AG azep ¢ yIBOUTENIEM YacTOTHI (PaaryC MEPETIKKU
nyuka 0,75 mm; nnuHa BoaHbI 0,532 MKM, EpeTsHKKa pacnoiokeHa Ha BBIXOJAHOM 3€pKaje

nasepa).

1. Onpez[eJme 3aBUCHUMOCTD pagnycCa IEPCTAKKH NPOUICAIICTO ITy4YKa OT PACCTOAHUA MCIKAY

JMH3aMH, ¥ IOCTPOUTH ee rpaduk.

2. OnpenenuTh 3aBUCUMOCTb PACCTOSIHHUS MEX/Ty BTOPOH JIMH30H U NEPeTsHKKOM MPOIIEeIEero
My4Ka OT PACCTOSHHS MEXy JIMH3aMH, U TIOCTPOUTH €€ Tpaduk.

3. Mcnonb30BaTh pe3y bTaThbl BHIIOIHEHUS 1.2, YTOObI HAWTH HAUMEHbIIIEEe PACCTOSHUE MEXKIY
JIMH3aMU, P KOTOPOM HEPETSKKA MPOLIEIIIET0 MyYKa OKaKEeTCs 32 BTOPO JIMH30M Ha
paccTosHuU 1 M OT BTOpOi MH3BL. [/ peleHns HelIMHEHHOTo ypaBHEHHsI HCIOIb30BAaTh

MeToA ceKymux (Moaudukanus Mmetoga HetotoHa).
3ananue BINONIHUTE U opopmuts B cpene MathCAD.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YJIbTATHI O6y‘leHI/IH MO JUCIHMITIIMHE

Bomnpocel/3a1anus 515l IpOBEPKU

YMeTn: [TpumensTh TEXHOJIOTHHU KOMITBFOTEPHOTO
MOJEIUPOBAHUS U METOBI pacyeTa ONTUYECKUX CUCTEM U
ONTHUYECKUX JIEMEHTOB ONTUKO-3JIEKTPOHHBIX KOMIIJIEKCOB
JUISL pElIeHUs] MPAKTUYECKUX 3a/Jad B 00JacTh KBaHTOBOM
anekTponuku. (KM-3 u KM-5)

1.Kak HaliTu MaTpuIly CI0KHOU
ONTUYECKOM cHCTEMBI?

2.B ueM ¢u3nueckuil CMbICIT
MHHMOH U TEUCTBUTEILHON
4acTH KOMILJIEKCHOTO IapameTpa
rayccoBoro nydka?

3.B yeM 3aKkiro4yaeTcs METO
OuceKLui pereHus
HEJIMHEWHBIX YPABHEHUM.

4.B ueM 3aKJIFOUaeTCs METOL
HeroToHa perienust HeMMHENHBIX
YpaBHEHUH.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku ebinonneHus 3uanus: OLeHKa "0TINYHO" BBICTABIIAETCS, €CIIU
HaME€U€H PALMOHAJIBHBIN IIyTh PEIIEHUS BCEX 3aJJaHNM, IOJIyYE€H BEPHBI KOHEUHBIN pe3ysbTarT.

Oyenxa: 4 («XOpOIIIOY»)

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHkKa "Xopouo" BbICTaBIIETCS, €CIIM HAMEYEH
palMOHAIBHBIN ITYTh PEICHUS 2 U3 3 3aJaHUH, IOJy4E€H BEPHBIA KOHEYHBIN pe3yibTarT.




Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapaxmepucmuxu evinoanenus snanus: OueHka "y10BIEeTBOPUTENILHO" BHICTABIIAETCS,
€CJIM HaMEYEH pallMOHAIBHBIN MyTh penieHus 1 u3 3 3ajanuii, NoJiy4eH BepHbIA KOHEUHBII
pe3yJbTar.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapaxmepucmuxu evinoanenus snanus: OueHKa "Hey10BIETBOPUTENIBHO" BBICTABIIAETCS,
€CJIM 3aJJaHus HEe PEIICHbI, TUO0 pelIeHbl HEBEPHO, C HEKOPPEKTHBIM KOHEUHBIM PE3YJIbTaTOM.

KM-4. KontposabHas padora Ne2

®opmbl peajn3anuu: KoMIblOTEPHOE 3a1aHKE

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpouenypa mpoBeaeHHsi KOHTPOJIbHOro Meponpusitusi: CTyAEHTY BBIIAETCS BapUaHT C 2
3anaHusAMU. CTyJeHTY HYXHO PELIUTh 3TU 33JaHUsl ¢ IPUMEHEHUEM KOMIBbIOTEPHBIX TEXHOJIOTHH.
Ha Bech TecT 0TBOOUTCS /1B aKaJEMUYECKHX daca.

Kpartkoe cogep:xxanue 3aganus:
OnTuyeckasi CUCTEMa COCTOUT U3 JIBYX COOMPAIOILUX JIMH3.
@oKycHbIE pacCcTOsIHUS NIepBON U BTOpoit tuH3 paBHbI 10 cMm u 30 cMm cooTBeTcTBEHHO. [lepBas
JIMH3a PacIoJIO’KEeHa Ha pacCTOAHUU 10 ¢M OT BBIXOIHOTO 3€pKala jas3epa.
Hcrounnkom u3mydeHust CIy>kuT ogHoMo10BbIi He-Ne n1azep (paauyc nepeTsku mydKa
0,4 mm; nnuHa BoaHbI 0,6328 MKM, HHTEHCUBHOCTD Ha OCH ITy4YKa B MepeTsikke paBHa 4 B1/m2,
NEPETSKKA PACIIONOkKEHA Ha BBIXOAHOM 3€pKajle ja3epa).
1. Onpenenurte 3aBUCUMOCTb pajinyca MepeTsHKKU IPeoOpa3oBaHHOTO MyYKa OT PACCTOSIHUS
MEXy JIMH3aMH M ITOCcTpoiiTe ee rpaduk. Haiinute paccTosHre MeXay JTUH3aMU, IPH KOTOPOM
panuyc NepeTsHKKU Mydka OyieT MaKCHMallbHBIM, UCTIONb3YS YNCIEeHHBINH MeTo1 PuboHaqun.
2. JIuH3bl yCTAaHOBWIM Ha paccTostHUM 20 cM IpyT OT Jpyra, a Ha paccTosHuu 50 cM 3a BTOpOit
JMH30M ObUT YCTaHOBJIEH (POTONPUEMHHUK C KPYTJIOH BXOAHOM Truadparmoil (4yBCTBUTEIBHOCTD
S =2 MA/BT). Onpenienute 3aBUCUMOCTB (POTOTOKA OT pajinyca BXOAHOH nTuadparmbl
pUEMHHKA, UCIO0JIb3Ys KBaJpaTypHYyIo ¢popmyiny CUMIICOHA JUIsl TOUCKA MOLTHOCTH
u3ny4yenus. [loctpoiite rpaguk HailIeHHON 3aBUCUMOCTH.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3arutaHupOBaHHbBIE PE3YIbTaThl 00yUeHUs 110 | Bonpocsl/3aganust 1yist mpoBepKU
JUCLUIUIMHE

3Hath: MeTOAUMKM  AHAIUTUYECKOTO U 1.ChopmynupyiiTe NIPUHIIUT pacyeTa
YHUCJIEHHOTO pacyeTa ONTUYECKUX U ONTHUKO- IIapaMeTpoB rayccoBa Iy4Ka,

AJIEKTPOHHBIX CUCTEM U KomIuiekcoB. (KM-4 IpeoOpa30BaHHOTO ONTUYECKON CUCTEMOH, C
u KM-5) MOMOIIIbI0 MATPUYHOTO MeToAa?

2.Kakue MeToIbl YUCIIEHHOTO PEIICHUS 3a1a4n
OJIHOMEpPHOUN MuUHMMM3aIWH QyHKIIMU Bam
n3BeCTHHI? B ueM oHM 3aKkmrouaroTcs?

3.Kakue MeTopl YUCIEHHOTO UHTETPUPOBAHUS
Bam n3BectHr1? B ueM oHM 3akirodaroTcs?

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus.: OneHKa "oTIUIHO" BBICTABISAETCS, €CIIN
HAMEYEH PallMOHANBHBIN MMyTh PEIICHHS BCEX 3aJaHuil, MOJyuYeH BEPHBIN KOHEUHBIH pe3ynbTarT.
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoneHus 3Hanus: OleHKa "Xopouo" BEICTaBISETCs, €CIM HAMEUEH
palMOHAIBHBIN YTh pelieHus | u3 2 3agaHui, MOJTy4YeH BEPHBIN KOHEUHBIN pe3yJsIbTar.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "y10BIeTBOPUTENLHO" BHICTABISAETCS,
€CIIM HAMEYCH PaIlMOHAIBHBIH ITyTh PEIICHUS BCEX 3aJJaHUl, OJJHAKO, KOHEYHBIH PE3yJIbTaT He
MOJTy4EeH B SIBHOM BHJIC.

Oyenxa: 2 («HEYIOBICTBOPUTEIILHOY)
Onucanue xapaxmepucmuxu evinoanenus snanus: OueHKa "Hey10BIETBOPUTENIBHO" BBICTABIIAETCS,
€CJIM 3aJJaHus HEe PEIICHbI, TUO0 pelIeHbl HEBEPHO, C HEKOPPEKTHBIM KOHEUHBIM PE3YJIbTATOM.

KM-5. 3ammTa 1abopaTopHbIX padoT

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOJIBLHOro MeponpusaTus: /{uckyccus

Bec konTposbHOro meponpustusi B BPC: 25

IIpouenypa mnpoBeneHusi KOHTPOJBLHOro Meponpusitus: CTyAeHTY BBIIAETCA 10 OJHOMY
BONIPOCY Ha KaXAylo JabopaTopHylo pabory. Ha moarotoBky K OTBETY OTBOAMTCS OJIWH
aKaJEMHYECKH Yac.

Kpatkoe cogepxxanue 3agaHusi:
1. B yem 3akmrovaercsa ¢pynkuunonansHoe HazHaueHue CAIIP OptiFDTD? Kakue pacueTsl
MO3KHO IMPOBOJIUTH B 3TOM Nporpamme?
2. KakuM 00pazoM MOKHO c034aTh MOJIeNb AU(pakMOHHOM perieTku ¢ nomolnsio CAIIP
OptiFDTD?
3. Uto Takoe cpeiHee 3HauUeHHE U AUCIepCcHs caydyaiHoi BearnuuHbl? 3anuiute GopMmyy s
pacuera CpeIHEKBAIPATHYHOTO OTKIIOHEHHUSI CITy4YalHOW BEJTMYUHBI.
4. Kakue cyniecTBYIOT TUIIbI JaHHBIX B VBA?
5. HazoBuTe BUBI YIPABISIOMNUX KOHCTPYKIM B VBA?
6. C xakumu oobexktamu MS Excel MoxxHO paboTaTh, HCHOB3YA A3bIK VBA?
7. Kak npoBecTu abeppalliOHHBIN pacueT ontudeckoi cuctemsl ¢ momoiipio SYNOPSYS?
8. Kakue 0CHOBHBIE dTalbl ONTUMH3ALMY ONTHYECKON CUCTEMbI Bam n3BecTHBI?

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3arIaHupOBaHHBIE pe3yiabTathl | Bompocsl/3aganus 11 IpoBepKu

00y4eHUs IO TUCIUIUINHE

3Hatb: METOOUKN aHATUTHYECKOTO U 1.ITosicHuTE KpaTKO aJIFCOPUTM IOMCKA TapaMETPOB
YUCJIEHHOTO pacyeTra ONTHYECKHX H rayccona ITy4ka METOJO0M I10100pa TEOPETUUECKOI
OITUKO-3JIEKTPOHHBIX CUCTEM u 3aBHCUMOCTH, KOTOpasi HAWIY4YIIUM 00pa3oM
komiuiekcoB. (KM-4 u KM-5) COOTBETCTBYET 3KCIIEPUMEHTAIIBHBIM TAHHBIM 110

KPUTEPHIO HAUMEHBIIETO CPEAHEKBAAPATUIHOIO
oTkioHeHHs. Kakue BO3MOKHOCTH B cpejie
MathCAD cymiecTByIOT U1 peain3aiuy TaKoro
anropurma?

2.Kakwue snements! popmbl VBA MokHO
WCIOJIb30BaTh JJIs MOJIy4eHus: UHPOpMaIUU OT

10JIb30BaTENs?
3uars:  [IpuHOMOBI  palMOHAIBHOTO 1.Kak npenctaBuTh allrOPUTM C TOMOIIBIO OJIOK-
IIOCTPOEHUs aIrOPUTMOB, HAIIPaBIECHHBIX CXEMBI?

Ha peuieHne 3a7a4 KBaHTOBOM
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3anjgaHUupOBAHHBIE
06yquH51 IO JUCHUITJINHE

pe3yNbTaThl

Bonpocei/3aganus 11t npoBepKu

JJIEKTPOHUKH, C YYETOM OCOOEHHOCTEH U
cnenn(UKH KakJ0i KOHKPETHOM 3a1a4H.
(KM-1 u KM-5)

Ymers: [lpumMeHsaTh HaBBIKK pa3pabOTKH
U BBIIYCKAa IPOECKTHOM JOKYMEHTAlUH
JUIL  NIPOEKTOB  KBAaHTOBO-OITHYECKHUX
cucrem. (KM-5)

1.YTo Takoe onTUMHU3AIMUS ONTHYECKON CUCTEMBI?
2.B cpene MathCAD noctpoiite rpaduku
OCHOBHBIX XapaKTEPUCTUK raycCcoBa IMyJKa.

3.Uto crneayeT MOHUMATh MOJI TEPMUHOM
“npoduns BomHOBOAA” B CAIIP OptiFDTD?
Kakue Bo3mMokHOCTH 3a1aHUs PO BOJTHOBOIA
MIPEIyCMOTPEHBI B 3TOHN mporpamme?

YMmersb: [IpumeHnsaThH TEXHOJIOTUH
KOMITBIOTEPHOTO  MOJEIUPOBAHUS U
METOJbI pacueTa ONTHYECKUX CHUCTEM H
ONTHYECKUX 3JIEMEHTOB ONTHKO-
AJIEKTPOHHBIX KOMIUIEKCOB ISl PELICHUS
NpakTUYeCKHX  3amad B o0jactu
KBaHTOBOU 3ekTpoHUKU. (KM-3 u KM-
5)

1.Kakue nmapameTpsl rayccoBa ny4yka Bam
n3BecTHBI? OOBSCHUTE B UEM HX CMBICH?

Vmeth: Co3aaBaTh CTPYKTypHBIE U
KOHCTPYKTHBHO-KOMIIOHOBOYHBIE CXEMBI
C HCIIOJIL30BAHUEM COBPEMEHHBIX CHCTEM
IPOEKTUPOBAHUS KBAHTOBO-OIITHYECKUX
cucreM. (KM-2 u KM-5)

1.Kakue nmapameTpbl MaaroIiero U3ryaeHus
MoxHO 3anaBath B CAIIP OptiFDTD?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 6blnoanerus 3nanus: OLUeHKa "0TINYHO" BBICTABIISIETCS, €CIU JaH
KOPPEKTHBIN M HCUEPIBIBAIOIINN OTBET HA OCHOBHBIE U JIOTIOJTHUTEIIBHBIE BOITPOCHI.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OleHKa "0TIMYHO" BBICTABISIETCS, €CJIA JaH B
I1EJIOM KOPPEKTHBIM U MCUEPIBIBAIOIINN OTBET Ha OCHOBHBIC U JOTIOJIHUTEIBHBIE BOTIPOCHI, HO
JOTIYIIIEHbI HE3HAUYUTEIbHBIE OUTHOKU WM HETOYHOCTH.

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS,
€CJIM OTBETHI Ha BCE BOIIPOCHI IaHBI IPEUMYIIIECTBEHHO BEPHO.

Oyenka: 2 («HEYIOBIETBOPUTEITHEHOY)

Onucanue xapakmepucmuku goinonenus 3uanus: OleHKa "HeyI0BIeTBOPUTEILHO" BBICTABIISETCS
B CITydae: - OTCYTCTBHS JIOITyCKa K 3aIIuTe Ja00paTOPHBIX padoT; - TaH MOJHOCTHIO HEBEPHBIH
OTBET XOTs OBl HA OJIMH U3 BOIIPOCOB U OTCYTCTBYIOT KOPPEKTHBIE OTBETHI HA JIOMOJHUTEILHBIE

HABOJISAIINE HA BEPHBIA OTBET BOIIPOCKI MPETIOIaBATEIIS.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

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 BEIXOJTHOM 3€pKajie Jiazepa

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

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

BBIXOJHOI'0 3€pKaJja jja3epa 10 TOUKH Ha OCH ITydKa, B KOTOPOI €ro pajinyc MpeBbIILIAET paguyc

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

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

npenomiieHus AByX cpea N1 u N2 u kHonkoi «Pacuery», mpyu 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

OK3aMeH IpPOBOJUTCS B CMEUIAaHHOW QopMme, TeopeThueckas YacThb OWJIeTa BBINOIHIETCS
HNUCbMEHHO, 33714yl NMPAKTHUYECKOW YacTH BBINOJHSIOTCS ¢ NPUMEHEHHEM KoMmibioTepa. CTylneHTy
BbIIaeTCsl Ouyer ¢ 1 TeopeTnueckuM 3aaHueM U 2 3ajadamMu. Bpems npoeacHus sk3amena - 120

MHUHYT.

L. Ilepeuens Komnemenyuit/uHOUKAMOPoO8 u KOHMPOAbHBIX 60RPOCOE NPOBEPKU PE3YIbHAN 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 KOMIBIOTEPHBIX TEXHOJIOTHI B 001aCTH KBAHTOBOM
AIIEKTPOHUKHU.
2.ANTOpUTM YHMCIIEHHOTO PEIICHNs ypaBHEHUI MakcBeia, 3alucaHHbIX B

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

3.0cHOBBI pabOTHI ¢ IPOTPAaMMHBIM KOMIUIEKCOM MTPOEKTUPOBAHUS U MOAETUPOBAHUS
(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 nopsioxe ciedosanus no xoody nyyka). 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
BTOPOI1 IJIACTHHBI PACIIONIOKEH dKpaH. OnpenenuTe paanyc Mydyka Ha SKpaHe, €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
IIPETOMIISIONIEN TIOBEPXHOCTH MEPBOi IMH3bI paBeH 40 cM, a ee BTOpas MpeIoMIIsIonIas
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 pacnonokeHa Ha pacCTOSIHUM 12 ¢M 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 paciosioKeHa Ha BHIXOJHOM
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), HaXxoAsIIyIOCS B BO3/AyX€E. 3a JIUH30M HA PACCTOSIHUU
20 cM OT BepLIMHBI €€ BTOPOI MPEIOMIISIIOIIEH MOBEPXHOCTHU pacionioxkeH skpaH. [loctpoiite
rpaduK 3aBUCUMOCTH pajinyca ITy4Ka Ha 3KpaHe OT PaCCTOSIHUSA MEXy TOJI0KECHUEM
NEPETHKKU UCXOHOTO MyYKa U BEPLIMHON MEePBOM MPEIOMIISIIONIEH MTOBEPXHOCTH JIMH3HI.
Pemenue npencrasste B cpeae MathCAD.

28.B penakrope MS Excel coznmaiite popmy VBA ¢ mossimu BBOjIa yriia epecedeHus IByX
uHTEp(EepUpYIONINX BOJH (B Tpaaycax) U nepruoaa uHTephepeHIIMOHHON KapTUHBI (MKM), a
Tak)Ke KHOMKOM «Pacuery, Mpu Ha)KaTUU Ha KOTOPYIO B popMy OyIeT BbIBe/IeHA AJTMHA BOJIHBI
(HM) ¥ cooO1IeHHEe O TOM, TTONAIACT JIM JaHHAS JJIMHA BOJIHBI B BUIMMBII JUara3oH CIeKTpa
(350 — 780 um).

29.B cpene OptiFDTD co3naiite MOAETH IBYX MPSMBIX BOJTHOBOJIOB C KPYTJIBIM IPOQHIEM.
Bropoii BostHOBOA (N = 1,6) momKeH OBITH PAaCIIOIOKEH BBIIIE TIEPBOro BoJHOBoAA (N = 2,1) Ha
paccrosinuu 10 MM oT Hero (cMetteH Bosib ocu 0Y). Panuyc npoduiis neporo BoiaHOBO1a
COCTaBIISIET 2 MKM, a BTOPOTO BOJIHOBOAA — 3 MKM. OKpysKarolas cpefia — BO3yX
30.ITepersikka rayccoa mydka (WO = 0,4 Mm) pacroniokeHa Ha BEIXOJHOM 3epKaje Jlazepa

(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 3€pKaiia ja3epa J0 TOUKH Ha OCH IyYKa, B KOTOPOU paanyc
KPUBHU3HBI BOTHOBOTO (DPOHTA HAUMEHBINNH, 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 KOOpAUHATEI W(Z). Mcriob3yst MeTo1 OMCEKIIN, ONPEIeTUTE PACCTOSHUE OT
BBIXOJTHOTO 3€pKaJia Jla3epa A0 TOUYKH Ha OCH ITy4Ka, B KOTOPOH €ro pajiyc MPEBBIIIACT PAIHYC
HEePeTsHKKY B 2 pasa, ¢ TOUHOCThIO € = 10-4 M.

32.B penakrope MS Excel coznaiite hopmy VBA ¢ nonssmu BBo/Ia 1oka3aTeseil mpeaoMICHHs
IByx cpen N1 u N2 u kHONKoM «Pacyery», mpy Ha)KaTHUHM HA KOTOPYIO MOSIBIISIOTCS 3HAUECHUS
yrioB bprocrepa u nonHoro 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 rpaduk 3aBUCHMOCTH MHTEHCUBHOCTH Ha OCH
rayccoBa Iy4ka OT IpOJI0JIbHOM KoopauHaTh! 1(Z). cnonb3ys MeTo ] OMCceKIuii, onpeaeanTe
paccTosiHUE OT BBIXOJHOI'0 3epKaja ja3epa 10 TOUKH Ha OCH Iy4YKa, B KOTOPO HHTEHCUBHOCTh
pasna | = 0,810, c Tounoctsio € = 10-4 M (10 = 4 BT/M2 — UHTEHCUBHOCTB Ha OCH TTyYKa B
HEPETSIKKE).

34.0nTHueckas cucTemMa COCTOUT U3 ABYX COOMparoInX JUH3. Paanychl KpUBHU3HbBI
IPEIOMIISIONIUX TOBEPXHOCTEH, OKa3aTeb MPENOMIICHNS U TONIIMHA IEPBOM JTMH3bI 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 cooTBeTcTBEeHHO. [lepBas TMH3a yCTaHOBJIEHA HA
paccTosHUU 24 cM OT BBIXOJJHOT'O 3€pKajia jJa3epa. PacctosHue mexay nuH3zamu 8 cM. 3a
BTOPOM JIMH30# Ha pacCTOSTHUM 15 ¢M OT Hee ycTaHOBIIEH 3KkpaH. OnpenenuTe paanyc myJyKa Ha
9KpaHe, €CIIM ero MepeTsHKKa pacroiokeHa Ha BEIXOIHOM 3epkaiie aszepa (A = 472,7 uwm,

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

35.0nTrueckas cucrema rnpeJcTaBisieT 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 IepBoii, BTOPOii U TpeTheid a3 paBHbl d1 = 1,5 MM, d2 =3 MM u

d3 = 2 MM COOTBETCTBEHHO, TIOKa3aTeu npeaomienus — Nl = 1,46, n2 = 1,53 u n3 = 1,66.
OOBeKTUB pacloI0kKeH Ha PacCTOSHUU 25 ¢M OT BBIXOJHOTO 3epkana ja3zepa. Ha paccrosnuu
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50 cM oT 00BeKTHBa ycTaHOBJICH dKpaH. Onpenenure paanyc myyka Ha SKpaHe, €CIH €ro
MepeTsHKKA PacoiokeHa Ha BRIXOAHOM 3epkaie yazepa (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 BTOPOU MPEIIOMIISIONICH MTOBEPXHOCTH R2 TMH3BI U3 CTEKIa
®K3, ucnionb3ys «Synopsys». Bepmmanoe pokycnoe paccrostaue coctasisieT 300 MM, paguyc
KPUBHU3HBI TIEPBO# mpeomistronieii moepxaoctr R1 = 250 mwm, Tommuna d = 3 MM, aneprypa
D =20 mm. [TonyunTe n300paxkeHne JUH3bI, CIeNU(UKALUIO €€ TapaMeTPOB U BETUYHHY
XpoMaTH4eCcKHUX 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, TommuHa d = 3 MM, aneptypa D = 20 mm.
[TomryunTe n300pakeHre JTUH3BI, CHEHU(PHUKAIUIO €€ TapaMeTPOB U BETMYMHY XPOMATUYECKUX
abeppanuid.

Marepuaibl A1 IPOBEPKH OCTATOYHBIX 3HAHUH
1.B yem 3akmovaercs pynkunonanpHoe HazHauenue CAIIP OptiFDTD?
OtBeTsl:
a) [IpoekTrpoBaHue U pacyeT ONTUYECKUX CUCTEM
6) Pacuér pacnpocTpaHeHus 1oJisi B CYyOMUKPOHHBIX ONTHYECKUX JIEMEHTaxX IyTeM
YUCJIEHHOT'O pelleHus ypaBHeHu MakcBeia
B) [InanupoBaHue sKcriepUMEHTAIbHBIX UCCIIEI0BAHUI
r) O6paboTKa MUPPOBEIX U300PAKCHHIA
BepHsiii oTBeT: 0)
2.Kakue cymecTByIOT THITHI TaHHBIX 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) 3anMcaHHbII HAOOp KOMaHI, KOTOPBI MOKET ObITh ABTOMAaTUYECKH MPUMEHEH K Pa3InYHbIM
00BEeKTaM
B) CPEICTBO BBOJIa JAaHHBIX B TAOJIUIY
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 MAKCHMaJIbHOM HHTEHCUBHOCTH B ITy4YKe
0) paccTosiHUE MEXKIYy NEPETSIKKON U TOUKOM Ha OCH ITy4YKa, B KOTOPOU painyc KpUBU3HBI
BOJIHOBOT'O ()pOHTA HAMMEHBIIUH
B) pauyc NEPETIKKU rayccoBa IydKa
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 JIOKAIN3alMu KOpHs COKpalaercs B 2 pas3a
0) Ha KaXIOM IIare penieHrs Heo0X0IMMO IPOBOIUTH MTOUCK MTPOU3BOIHON (DYHKIIMH
B) MOAXOJUT JUIsl IOUCKA KPATHBIX KOPHEH ypaBHEHUs
I') IO3BOJISIET HAWTH BCE KOPHU, €CIIM HAa OTPE3KE JIOKAINU3ALMU UX OO0JIbIIE OJHOrO
BepHriii oTBET: a)
8.MeTo 30J10TOr0 ceueHus: He00X0 UM MO3BOJISET
OTtBeTsI:
a) OCYIIECTBUTH YHCICHHOE MU depeHIpoBaHNEe PYHKIIUU
0) OCYyILIECTBUTh YUCIICHHBIH OUCK TOYKM MUHUMYMa (pYHKIIUU
B) OCYILIECTBUThH YHCIECHHOE PELICHUE HETUHEHHOIO ypaBHEHUS
I') OCYILECTBUTH YUCICHHOE HHTETPUPOBAHUE (PYHKIIUH
BepHbiii oTBeT: 0)
9.YucrneHHOE MHTErPUPOBAHKE C UCIOIB30BAHUEM KBAIpaTypHOU (HhOpMyIIbl Tpameruii
npeJoiaraeT annpoKCUMAalMIO IJIOMAAN o1 rpaduKoM (QYHKIIMU Ha 3JIEMEHTAPHOM OTpE3Ke
IUIOLIA/IBIO
OTBeThI:
a) IpsIMOYTrOJbHHUKA
0) kBagpara
B) TPEYTOJIbHUKA
T) Tparneuuu
BepHnsliii oTBeT: T)
10.Yucnennoe pemenue ypasuenuit Makcsesia B CAIIP OptiFDTD ocymectBnsiercs
METOJOM
OtBerTsI:
a) KOHEUHBIX pa3HOCTE BO BpeMEHHOMN 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 ONTUYECKOTO U3IYUEHHsI Yepe3 BOJTHOBOIHYIO

CTPYKTYpPY
0) co3gaBaTh MOJIENIM CYOMUKPOHHBIX BOJHOBOAHBIX CTPYKTYP U MaJAIOIIET0 U3TyYEHUS
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B) MPOBOJIUTH AHAIU3 TOJIS MAAIOIIETO, TPOLIEAIIETO, OTPAKEHHOTO, TU(PPATUPOBAHHOTO 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) aBTOMaTHYECKU T€HEPUPOBAThH (hparMeHTHI KOJIa MPOTPaAMMBbI
B) BBITNIOJIHATH MOUCK OMUOOK (6aroB) B koge VBA
T') co371aBaTh aBTOHOMHBIE (He 3aBucsmue ot MS Office) npunosxenus
BepHriii oTBeT: a)
13.Kakoii Tun npucsauBaetcs nepemeHHor VBA 110 yMoi4aHMIo, €CJIM OH HE 3a/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) BBIBOJIUTH JJAHHBIC Ha dKPaH
B) 3aIIUCBIBATh JJAHHBIC B TEKCTOBbIE (pailiibl
') CYUTHIBATh JAHHBIE U3 TEKCTOBOTO (aiina
Bepusrii oTBeT: 0)
15.Kakue kiro4yeBbIe CIOBa CIIYXat /Uit 0003HaYeHUS Havana U KoHIa mporpaMmsl 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 GOTONPUEMHBIX YCTPOHUCTB
BepHnbiii oTBeT: a)
17.Kakue criocoObl BBOJIa MapaMeTPOB ONTHYECKON cuctemsbl mperycmorpersl B CAIIP
SYNOPSYS?
OtBerTsI:
a) TOJIBKO C IOMOIIbKO KOMaH/IHON CTPOKH
0) TOBKO C TOMOIIBIO TpaduuecKoro nuTepdeiica
B) C IOMOIIBI0 KOMaHHON CTPOKH, C IIOMOIIIBIO TaOJIMUHOro HHTEpdeiica
T') TOJIBKO C TIOMOIIBIO TAOIUYHOTO HHTEp(deiica
BepHurlii oTBeT: B)
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II. Onucanue wkanvl oueHUBAHUA

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH PAKTHUECKUX PEIICHHIA.

Oyenka: 4 («xX0OpoIIO»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a30Boro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHBI BEPHO. B yacTu Marepuana ecTh He3HAUUTEIIbHBIC
HEJOCTaTKHU.

Oyenka: 3 («yIOBIETBOPUTEIILHOY)
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.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blnonneHus 3uanus: PaboTa He BHIIIOJIHEHA WM BBIIOJHEHA
PEUMYIIECTBEHHO HEMPABUIIBHO.

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

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