MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.04.04 DiieKTPOHUKA U HAHOJIEKTPOHUKA
HaumeHnoBanue o0pa3oBare/ibHOM nporpaMmbl: JlazepHas U onTHYecKAas U3MEPHUTEIbLHASA 3J1eKTPOHUKA
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: Ounas

OHCHO‘IH])IC MaTepuajabl
o IMCIOMIIJIMHE
HOJISIpI/IZ}aIII/IOHH])Ie KBAaHTOBO-OIITHYCCKHE ychoﬁcTBa

MockBa
2023



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

A.C

Bnageney AkeHTbeB A.C.
IIpenonaBarenb Viasrmndmarop__ |Re5430542-AKentyevAs-717662a9 AXeHTbEB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB o CeepieHua o Bnagensue L3N M3u H.M'
o Pa3OBaTeHBH0H Bnageney, CkopHsAkoBa H.M.
IIPOTPAMMBI Vaermguxarop__ ROBA920bC-5korniakovaNM-67174b CKopHsKOBa
(OIKHOCTB, yUeHasl CTEIeHb, (moamucs) (pacmmdpoBka
Y4YEHOE 3BaHUE) TIO/ITUCH)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

o Ceeaenun o Bnagensue L3N M3K H M
3aBeﬂyI0HlHH . Bragenel, CKOpHAKOBa H.M. o
BLIHyCKaIOH_[eI/I Ka(be[[pbl WaeHTuduraTop 984920bc-SkorniakovaNM-67f74b CKOpHﬂKOBa

(OIKHOCTBD, yUeHasl CTEIeHb, (moamucs) (pacuudpoBka

Y4YEHOE 3BaHUE)

TIO/ITUCH)



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. [TK-2 CnocoOeH npruMEHSTh COBPEMEHHBIE METOIbI UCCIIEAOBAHUS, TIPEICTABIIATh U
apryMEHTUPOBAHO 3alUINATh PE3YIbTAThl BBIMOTHECHHON pabOThI
NJI-1 3HaeT MeTOABI CHHTE3a U MCCIIEAOBAHUS MOACICH

M BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanuzamu: KommerorepHoe 3aganue
1. [IpeoOpazoBanre COCTOSTHUS MOISAPU3ALNU U3TyYEHUS] aHU30TPOITHBIM ONITHYECKUM
tpakToM (KonTponbsHas pabora)

dopma peanuzanuu: [TuceMenHas padota
1. CBoiicTBa nosisipu3aiuoHHbIX ycTpoicTB (KoHTpoiasHas padbora)
2. CriocoObl onucaHus COCTOSHUS MOJIIPU3ALUU JIEKTPOMArHUTHOTO U3ITYUYSHUS
(KontponpHas pabota)
3. Cyneprio3uius U3My4eHHH ¢ pa3IMuHbIMU COCTOSTHUAMU nospuzanuu (KonTpoiasHas
pabora)

BPC aucuuniavHbl

I cemectp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Hanekc KM- | KM- | KM- | KM-

Pa3,[[e)'[ AUCHUITIIMHBI KM: 1 2 3 4

Cpok KM: 4 8 12 16

Omnucanue COCTOSHHS moJsIpu3alii U3JTYUCHUA

OO0mIure cBeeHUS O MOJSPU3ALUN CBETA. +
MaremaTtrueckue CriocoObl ONMUCAHUs COCTOSHUS MOSPU3AIIH N
SJICKTPOMArHMuTHOT'O U3JTYUCHUA

Cymnepro3uiiys u3ny4eHui ¢ pa3TnuyHbIMA COCTOSHUSIMU N

noJIsIpu3aIuy (aIIMTUBHAS OIS PU3AIMOHHAS 3a/1a4a)

ITonsipu3anuoOHHBIE YCTPONUCTBA

[TpeoOpa3oBaHue COCTOSTHUS MOSPU3ALIAN H3ITYUEHUS
AQHU30TPOMHBIMU ONTUYECKUMHU dIeMEHTaMHU (TpaHchopMaTUBHAS +
3a]aua MoJISIpU3aIIH)

[TonsipuzanroHHbBIE YCTPOMCTBA +

Bec KM: | 20 30 20 30




$O61mas yacte/J{j1st IPOMEKYTOUHOM arTecTanund



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 pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-2 U-1nk> 3Haer wmeTonbl | 3HATH: Crioco0Ob1 onUcaHusl COCTOSTHUS TOJISIPU3ALIMH SJIEKTPOMArHUTHOTO
CHUHTE3a U HCCIEAOBaHUs | KpUTEPHH BHIOOpA n3nyuenus (KonrponpHas pabora)
Mojiesen ONTUMAIBHOU Cynepno3unus U3Iy4eHu# ¢ pa3IMuHbIMU COCTOSIHUSIMU TOJISIPU3ALINH

MaTeMaTUYeCKOU MOJENIH
ONMCaHU COCTOSHMS
MOJISIpU3aLUU
3JIEKTPOMArHUTHOI'O
W3IIy4eHUS 1)1 peluIeHus
aJIUTUBHBIX 33]1a4
JIa3€PHOM U ONTUYECKOU
U3MEPUTEIBHON
JJIEKTPOHUKHU
PEKOMEHIallUHU 110
COBEPILIECHCTBOBAHUIO
MOJISIPU3ALMOHHBIX
KBaHTOBO-OIITUYECKHUX
YCTPOWCTB

KpUTEpHUH BbIOOpa
ONTUMAJIBHOU
MaTeMaTUYECKOU MOJEIIH
OMMCaHUs COCTOSHHS
MOJISIpU3aLUU
3JEKTPOMAarHUTHOTO
U3JIy4ECHUS U1 peLeHUs
TpaHCc(OPMATUBHBIX 3a/1a4

(KonTponbsHas pabora)

[IpeobpazoBaHre COCTOSHUS TOMSPHU3ANH U3ITYICHUS aHU30TPOITHBIM
ontuieckuM TpakToM (KoHTponsHas padota)

CaoiicTBa noJsipu3aioHHbIX ycTporcTB (KonTponbHas padoTa)




JIA3EPHOM U ONTHYECKOM
U3MEPUTEIIBHOMN
3IEKTPOHUKHU

CHocoObI aHau3a u
MIPUMEHEHUS
MOJIAPU3ALUOHHBIX
XapaKTEPUCTUK KBAHTOBO-
ONTUYECKUX YCTPOMCTB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Cnioco0bl onucanus COCTOSTHUS MOJSIPU3AIUH YJIEKTPOMATHUTHOTO U3JIy4YeHUs

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeeHHs] KOHTPOJbHOr0 Meponpusitus: CTYyJIEHTY BBIJIACTCS BApUAHT JABYMsI
3agauamu. Ha pemenue 3amau otBonutes 1 akageMudeckuii yac.

Kpartkoe cogep:kanue 3a1aHuA:
1. CocTostHME TONAPU3ALUH U3TYYEHHS 331aH0 0a30BOH MOJIEIBIO:
| =8 Br/mM2; P=0,5; y=45° y=0°.
HaiiTi mapameTpbl €CTECTBEHHOW MOJIENH, 3anucarh BeKTop JoHca (U1 NoIIpH30BaHHOM
KOMITOHEHTHI ), TIOJIIPU3ALMOHHYIO TIEPEMEHHYIO (U1 OJISPU30BAaHHON KOMIIOHEHTHI) U
BekTop CTOKCA AJIs JTaHHOT'O U3JTy4eHUsl.
2. CoCTOsHYE MOIAPH3AIMH H3TydeHH s OmuchBaeTes BekTopoM CTokca: (4;0;:V2;12)
Haiiti mapamerpsl 6a30Boii MOZIEIH, 3anKcaTh BeKTOp J>KoHca (711 MOISPHU30BaHHOM
KOMITOHEHTBHI) U TOJIIPU3AMUOHHYIO TIEPEMEHHYIO (IJIs1 TIOISIPU30BAHHON KOMIIOHEHTHI).

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh:  crmocoObl  aHanmM3a | 1.Kak cBsi3aHbl IapaMeTpsl 6a30BOM MOJIETIN U BEKTOP
IPUMEHEHHS  IOJSAPU3ALMOHHBIX Crokca?
XapaKTEPUCTUK KBaHTOBO- 2.Kak cBs3aHbl napaMeTpbl 06a30BOM MOJENIN U BEKTOP
ONTUYECKUX YCTPONCTB Jxonca?

3.BexTop J»x0Hca 1 mapaMeTpbl €CTECTBEHHON MOJiesn?

Onucanue MIKAJbI OLEeHUBAHUS

Ouenka: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OleHKa "O0TINYHO" BBICTABIISIETCS €CIIM 00€
3aJ1a4uM pPelIeHbl BEPHO

Ouyenka: 4
Huosienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoiio" BEICTABISETCS €CIU OJIHA U3
3ajJjau pelieHa BepHo, a JIpyras ¢ HeJJoueTaMu, HO ¢ BEPHO HaMEUYEHHBIM pEeLIeHUEM

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 8vinoanenus 3uanus. OueHka "yJ10BJICTBOPUTENBHO" TOJIBKO OJTHA U3
3a/1a4 pelieHa BepHo, JIN00 pelieHbl 00€ 3a/1a4u ¢ HeJJ0YeTaMU

KM-2. Cynepno3unusi u3J1y4eHHil ¢ pa3Iu4HbIMH COCTOSTHUSAMH NOJISIPU3ALNHU

®opmbl peanausanuu: [lucbMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTposbHOr0 Meponpustusi B BPC: 30

IIpoueaypa npoBeaeHusi KOHTPOJILHOIO MeponpusaTus: CTyAeHTy BBIIAETCS BApUAHT C JIBYMsI
3anadamu. Ha pemenue 3anau orBoautes | akageMuuecKui vac.



Kpatkoe cogep:xanue 3aganus:
1. Haiit cocTostHUE TOJIIpU3AIIi KOTEPEHTHOM CYIIEPIIO3UIINH JIBYX MTyYKOB, Pa3HOCTH (ha3
KOTOPBIX paBHa HY/I0. COCTOsSHUE MOJISIpU3AIUU KaXKI0T0 MMy4yKa 3a7aHo Bekropamu CTokca:
Sa0=4,5a1=0,5a2=0, Sa3=4u Sh0 =4, Sh1 =0, Sh2 =0, Sbh3 = —4. B3aumHas creneHp
KOIE€pEeHTHOCTU paBHa 1. Pe3ynbTupytolnee COCTOsHNE MOISPU3aLUU BbIPA3UTh B 0a30BOM
MOJIEJIH.

2. Haiigute napameTpsl MOJIApU3aLUU U3TyYeHHs B 0a30BOI MOJENN IIPU CIOKEHUU JIBYX
BouIH. IlepBast BoiHa muHEIHO noJisipu30BaHa ¢ a3uMyToM 1 = 0°; BTopast BojaHa JMHEHHO
noJisipu30BaHa ¢ a3uMyToM Y2 = 90°; pazHocTh (a3 aByx BosH paBHA (. IHTEHCUBHOCTH BOJIH
OJIMHAKOBHI U paBHbI 4 BT/M2.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: KPUTEPHH BBIOOpA 1.Kak pemaercst aiiuTUBHAS TOISIPU3AIMOHHAS 331292
ONTUMAIBHOU MaTeMaTU4YecKon yepe3 Bektop Crokca?

MOJICIA  ONHUCAHHUS  COCTOSIHUS 2.Kak pemaercs aaIuTHBHAS MOJISPU3ALMOHHAS 3a/1a4a
HOJISIPU3ALUN  JIEKTPOMAarHUTHOTO gyepes 0a30BYIO MOJICNIb OTIMCAHHS COCTOSIHUS
U3JTyYCHUS TUIst peLieHHs MOJISIPU3ALUU?

QIJINTUBHBIX 3a/Ja4 JIa3epHOH U 3.Kak pemaercst anquTHBHAS NOJISAPU3AMOHHAS 3a/1a4a
ONTHYECKOHU I/ISMepHTeHLHOﬁ 4Cpe3 CCTCCTBCHHYIO MOACIIb OIMMCAaHUSA COCTOSAHUA
AJICKTPOHUKHU TOJISIPU3ALIUU?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OleHKa "OTINYHO" BBICTABIISIETCS €CIIM 00€
3aJIa4M PEICHbI BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU OJIHA U3
3ajJjau pelieHa BepHo, a Ipyras ¢ HeJJoUeTaMu, HO C BEpHO HaMEUEHHBIM peIIeHuEM

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: OueHKa "ya0BIeTBOPUTEIHHO" TOJBKO OJTHA U3
3aJjau pelieHa BepHo, JIM00 pelleHbl 00e 3a7auul ¢ HeloueTaMH

KM-3. IIpeoOpa3oBaHue COCTOSTHUS MOJISAPU3ANMHT H3TyYeHHUS] AHU30TPONHBIM
ONTHYECKUM TPAKTOM

®opmbl peaausannu: KoMnbroTepHOE 3a1aHNE

Tun koHTpoILHOTO MeponpusitTusi: KonrponsHas paborta

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJbLHOI0 Meponpusitusi: CTyAEHTY BBIJIa€TCA BapUaHT C JBYMs
3agadamu. Ha pemenue 3anay otBoAUTCA | akajeMUYecKui yac.

Kpartkoe cogep:xkanue 3a1aHuA:
1. Uzmyuyenwue, MOISIPU30BAHHOE I10 MPABOMY KPYT'Y C HHTEHCHBHOCTHIO | = 32 B1/M2,
MPOXOTUT uepe3 IMHEHHYI0 (Pa30Byro MIACTHHKY A/4 (BHOCUT cABHT (a3 1/2, ObICTpast OCh
($a30BOI MJIACTUHKH OPUEHTUPOBAHA B BEPTHKAIBHOM TNIOCKOCTH ). OTIPEeIeTuTh COCTOSTHHE
MOJISIPU3AIUMHU PE3YIbTUPYIOIIETO U3TyUeHHSI.
Pewums 3a0auy memooom [{oconca




2. JluHeWHO MoNIIpU30BaHHOE U3TYYCHUE C HHTCHCUBHOCTRIO | = 1 BT/M2 1 azumyTtom 45°
MPOXOUT Yepe3 MIACTUHKY A/4 (BHOCHUT pa3HOCTh (a3 1/2, ObIcTpasi OCh IUTACTUHKH
OPUEHTHPOBaHA B IUIOCKOCTH MPOITYCKAIOIIEH OCH MOJIIPH3aTOpa) U UACATBHBIN MOJISPU3ATOP
(TporycKaromas och MoJIIpU3aTOpa — rOpu3oHTaNIbHAs ). OTNpeIenTh COCTOSHUE MOJIAPH3AUN
U3JTYYCHUS Ha BBIXOJIC ONTHYECKOTO TPAKTA.

Pewums 3a0auy memooom Cmoxca-Mronnepa

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: KpUTEPUHN BBIOOpaA 1.B uém 3akimovaercs Mmeton [»koHca npu penieHuun
ONTUMAIBHOU MaTeMaTU4YeCcKon TpanchopmaTuBHOU 3a1aun?

MOJIEJIM  ONHCAaHUS  COCTOSHUS 2.B uém 3akiouaetcs meto Ctokca-Mrosuiepa npu
HOJIAPU3ALUU  3JIEKTPOMAarHUTHOIO peneHn# TpanchOopMaTUBHOM 3a1aun?

U3ITy4eHUs JUISE pelieHus 3.Kak pemaercs tpancopmaTuBHas 3aa4a npu
TpaHc(hOpPMaTUBHBIX 3aja4 HCII0JIb30BAHNUU €CTECTBEHHOM Moienu?

JIa3epHOM u ONTHUYECKOMN

WU3MEPUTEIIBHON AIEKTPOHUKHI

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OleHKa "OTINYHO" BBICTABIISIETCS €CIIU 00€
3aJla4M PEIICHbI BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: O1eHKa "Xopoio" BEICTABISETCS €CIU OJIHA U3
3ajJa4 pelieHa BEpHO, a Ipyras ¢ HeJJ0YeTaMu, HO C BEPHO HAMEUCHHBIM PEIICHUEM

Oyenka: 3
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: OueHKa "ya0BJIeTBOPUTEIHHO" TOJBKO OJTHA U3
3ajJ]au perieHa BepHo, JIMO0 pelleHbl 00e 3a7auu ¢ HeloueTaMU

KM-4. CBoiicTBa NOJSIpU3aIlHOHHBIX YCTPOICTB

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOobHOrO Meponpusitusi B BPC: 30

IIpouenypa npoBeneHnsi KOHTPOJIbHOr0 MeponpusaTus: CTYIEHTY BbIAAETCA BapUaHT C IATHIO
TEOPETUYECKMMHU BollpocaMu. Ha moAroroBky orsera oTBoAUTCS 1 akageMU4ecKuil yac.

Kparkoe cogep:kanue 3agaHus:
1.  Yem mexay coboil oTIM4aroTcs JIMHEHHAsA U LUPKYJsipHas Ga3oBas IlacTUHKA?
2. B uewm 3akmouaercs apdekt [Tokkennca?
3.  Ilepeuncnute Kakue ycTpoicTBa (KOMOMHAIIMK YCTPOMCTB) MOT'YT OBITH UCIIOJIb30BaHbI B
Ka4eCcTBE ONTHYECKUX Bpamaresei?
4.  TlepeuncnuTe Kakhe yCTPOHCTBA CHOIB3YIOTCS B (GHIIBTPE AJIsl IPABOU KPYrOBOM
nossipu3anuu. Kak g0mkHbI ObITh paciosiosKeHbl COOCTBEHHBIE OCH 3TUX YCTPONCTB
OTHOCHUTEIIBHO JIpYT apyra?
5.  Ilepeuncnute Kakue ycTpolcTBa BXOJAT B siueiiky Papanes?

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:




3HaTE: pPEKOMEHJAlUH o 1.YTo0 Takoe cOOCTBEHHOE COCTOSHUE TOJISIPU3AITAHN?

COBEPILIECHCTBOBAHUIO 2.B yem oTnuune Mexay ObICTPOi M MEAJICHHON OCSIMU

MOJISIPU3AI[MOHHBIX KBaHTOBO- JTIMHEWHOH (ha30BOM IJIACTUHKH?

ONTHUYECKUX YCTPOUCTB 3.Ilepeuncnure Kakue yCTpOHCTBA BXOJAT B U30JISTOP
®dapanes’?

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIA Ha BCE
BOIIPOCHI JaHbl BEPHBIE OTBETHI

Ouenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax. 80
Onucanue xapakmepucmuku binonenus 3nanus; OueHka "xopomo" BeICTaBIseTCs €ciu Ha 4 u3 5
BOIIPOCOB JIaHBI BEPHBIE OTBETHI

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
ecyii Ha 3 U3 5 BONPOCOB JaHbl BEPHBIE OTBETHI
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. CriocoOb1 onrcanus nosisipu3anuu u3nydeHus. EctectBennas monens. bazoBas Mmozesb.

2. Ilongpuzaropbl, OCHOBAHHBIE HA SBJICHUSAX OTPAXXEHUS U NpesomiieHus cera. Cromna
IIJIACTHH.

3. Uznydenue, moaspu30BaHHOE 110 JICBOMY KPYT'y C HHTEHCUBHOCTBIO | = 2 BT/M2, mpoxoaut

yepe3 UaealIbHbIN MOJISIpU3aTop, MPOMYCKAIOIINM FOPU30HTAIBHYI0 KOMIOHEHTY. Onpe1enuTh

napaMeTpsl NOJSPU3ALUN PE3YIbTUPYIOIIETO U3TyYSHUSI.
IIpoueaypa npoBenenust

VY CTHBIN DK3aMEH. CTy,Z[CHTy BBIAACTCA 6I/IJ'IGT, Ha MMOATOTOBKY OTBETA BBIACIIACTCA 60 MHHYT.

L. Ilepeuens Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbMAM 08

0CG0EeHUA OUCYUNIUHDL
1. Komnerenuusi/Muankarop: NJ-1nk-» 3HaeT MeTObI CUHTE3a U UCCIIEIOBAHUS MOJIEJIEN

Bonpocel, 3a1anns
1.CriocoOb! onucanus nojisipusanuu usiydenus. EcrectBennas moaens. bazoBas Mozens.
2.Ilonsipuzaropsl, OCHOBAHHBIE Ha ABJICHUSX OTPa)XXeHUs U npesiomiieHus ceeta. Cromna
IUTACTHH.
3.Bextop [xoHca. [lonspusanuonHas nepeMeHHasl.
4.Ilonspusanronssle npusmsl. [Ipusmel Pomona, Cenapmona u BonnactoHa.
WHTepdepeHIIMOHHbIH MOIIpU3aTop.
5.Bekrop Crokca. Matpuia korepentHoct. Chepa I[lyankape.
6.Da3oBble 1acTUHKU. [IpeoOpa3oBanue cOCTOSHUS MONISIPU3ALUN U3TY4YE€HUS TMHEHHOM
($a30BOI MJIACTUHKOM.
7.CBs13b MEXY Pa3IMYHBIMU MOJIENSIMYA OITUCAHMSI COCTOSIHUS MOJIAPU3aLuU U3TyYCHHUS.
8.IIpeoOpazoBanue U3TyYeHUsT YETBEPTHBOJIHOBOU MIJIACTUHKON Ha MIpUMEPE TMHEUHON
NOJIIPU3aLUU AJAIOLIETO U3TYyUECHMSI.
9.JIMHEWHO TONSPU30BAHHOE H3ITYICHHE C a3UMYTOM 45° 1 HHTEHCUBHOCTHIO | = 2 BT/M2

IPOXOJUT Uepe3 JUHENHHYIO (a30BYIO IUIACTUHKY A/2, OBICTpasi OCh KOTOPOM OpUEHTHPOBAHA B

TOPU3OHTAILHOM TI0CKOCTH. ONpeeuTh MapaMeTphl MOISTPU3ALUNA PE3YIbTUPYIOIIETO
W3IIy4EHHUS.

10.13nyyenue, moaspu3oBaHHOE IO JIEBOMY KPYTy ¢ HHTEHCUBHOCTHIO | = 2 BT/M2, mpoxoaut
qyepe3 UAeabHBIN MOJSIpU3aTop, IPONYCKAOIINM FTOPU30HTAIIbHYIO KOMIIOHEHTY. OTipeenuTh

napaMETPhI NOJAPHU3AINHN PEIYIBTUPYIOLIETO U3ITYUCHU .

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.IMoasipu3anms 3JIeKTPOMATHUTHBIX BOJIH — 3TO?
OtBeThI:

a. SABJICHUC OTPAXKCHHA SJICKTPOMAIrHUTHBIX UJIK 3BYKOBBIX BOJIH OT I'PAHUIIBI pa3aciia IBYyX

cpen

11



0. KorJ1a Bce TOUKH, Yepe3 KOTOpbIe MPOXOAUT (PPOHT BOJIHBI B MOMEHT BPEMEHU t, ABIISIOTCS
MCTOYHUKAMU BTOPUYHBIX C(heprUuecKUX BOJIH
B. U3MUECKasi XapaKTEPUCTUKA BOJH, OIMCHIBAIONIAS OPUEHTAIINIO KOJIEOaHUH X BEKTOPOB
3JIEKTPUYECKOTO U MAarHUTHOTO BEKTOpA
I. 3aBUCUMOCTb II0Ka3aTells IPEJIOMIIEHUS OT HalIPaBJIEHUSI PACIIPOCTPAHEHMSI CBETA
BepHnblii oTBeT: B. pu3nueckast XxapakTepuCTHKa BOJIH, ONKUCHIBAIOIIAS UX TONIEPEUHYIO
AHU3O0TPOIHIO
2.lHTEeHCUBHOCTH paBHa 2 B/M"2, cTeneHb mojisipu3anuu paBHa 1, a3uMyT He onpejaesieH,
YIoJI JJUIMITHYHOCTH 45°, Kakoe 3T0 COCTOSTHHE NoJsipu3anuu?
OTtBeTsI:
a. paBasi Kpyrosasi MOJISpU3ALMS
0. neBast Kpyroast MOJISIpU3ALIUS
B. JINHEWHAs1, TOPU30HTANIbHAS MTOJISIpU3aLUs
. 3JUIMNTHYECKAs MOJISIpU3alus
BepHblil OTBET: a. paBasi Kpyrosas MOJISIpU3aLUs

N
3.Bekrop Jxonca paer D = v1(0,1), rae I - untencuBHOCTS H3MydeHus. Kakoe 310
COCTOSIHUE MOoJsipu3anun’?
OTtBeTsI:
a. JIeBasi Kpyronasi MOJIsIpU3aLHs
0. TMHelHast, TOPU30HTAIbHAS [TOJIApU3ALIUS
B. HEMOJISIPU30BAHHOE U3IIy4ECHUE
I. JJMHEHAas1, BEpTUKaIbHAsI OJISIpU3ALINS
BepHblil OTBET: I. TMHENHAs, BEPTUKAIBHAS ITOIAPU3aLUs
4.I1pn noMoIM KaKoro MeTo/1a ONMCAHUS COCTOSIHMS MOJISIPU3AMU HeJIb3sl ONCATh
YACTHYHO NMOJISIPU30BAHHOE U3JIyYeHHe?
OTtBeTsI:
a. 0azoBas cuctema
6. BexTop J[xoHca
B. BekTop CTOKCa
I. MaTpHIa KOTEPEHTHOCTU
Bepnpiii otBeT: 0. BekTop Jl>koHCa
5.9T0 noJiyyaercsi NpM CJI0KEHUHU ABYX OMHAKOBBIX 110 AMILJIMTYAe CHH(A3HBIX
KOTepPeHTHBIX BOJIH, OIS PU30BAHHBIX JHMHEHHO U OPTOrOHAJIBLHO APYT APYry?
OtBeTsI:
a. JINHEWHas NoJIIpu3anus
0. JIIMITHYECKas TOJSPU3ALUST
B. HEMOJISIPU30BAHHOE U3ITy4YECHHE
T. KpyroBas noJisipu3anus
BepHplil oTBET: a. TMHEIHAS MOASpU3AIU
6.B oGpaTHoii TpanchopMaTUBHOII 3a1aue TpedyeTcs HAWTH ...
OtBerTsI:
a. COCTOSIHHE NOJIIPU3aLlMy CYNIEPIIO3ULIMU Psiia U3ITyUEeHU N
0. cocTosiHME TOJSPU3ALMH TPE0OPa30BAHHOTO U3ITyUEHUS
B. COCTOSIHME MOJISIPU3ALINN UCXOAHOTO U3ITyYEHUS
T. TapaMeTpbl ONTHYECKOT0 TPaKTa
BepHblii OTBET: T'. MapaMeTpbl ONTHYECKOIO TPAKTA
7.Kaxkoii pasmep nmeetr marpuua MioJuiepa A8 pemieHust TpancGopMaTUBHOI 3a1a4M
MetoaoM Crokca—MioJiepa?
OtBeThI:
a. 4x4
6. 8x8
B. 3x4
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r. 5x6
Bepnpiit otBeT: a. 4x4
8.Kakoit aHu30TpOIHBIN JIEMEHT OIMUCHIBAET ciieayroiias Marpuua J[xonca?

T, O
r={0 T,

Figure 1 T1, T2 - KO3¢PMLUUEHTbI NPONYCKAHUA FNTAaBHbIX OCei

OTtBeTsI:
a. LUpKyisipHast (pa3oBasi IUIACTHHKA
0. IMHEWHBIN TTOJIIPU3ATOP
B. (ha3oBas IUIACTUHKA
T. ONTHUYECKHIA Bpaliareib
Bepwnbrii oTBeT: 0. monspuzaTop
9.YTo0 npou3oiiieT ¢ ecTeCTBEHHbIM CBETOM €CJIM OH MOMNA/JAeT HA CHCTEMY M3 IBYX
HeAIbHBIX JMHEHHBIX M0JISPU3aTOPOB, IPO3PaYHble 0CH KOTOPbIX OPTOrOHAJIbHbI?
OTtBeTsI:
a. MHTEHCUBHOCTb CBETA CHU3UTCS Ha MOJIOBUHY
0. CBET yCUITUTCS
B. CBET HE IIPOMUET
T. MIapaMeTphl CBETa HE U3MEHSTCS
BepHbli1 OTBET: B. CBET HE IPOUJIET
10.Yepe3 uaeaibHblil NOJASIPU3ATOP MPOXOAUT U3JTyYeHHE ¢ HHTEHCUBHOCTHIO I = 16
B1/M2 u iuHeliHO nmosisipu3anyeil, OpUEHTHUPOBAHHON K MPO3PAvYHO OCH MOJIAPU3ATOPA
nox yriom ¢ = 60°. Kakass HHTEeHCUBHOCTB OyJeT y mpolueAmero u3Jjiy4eHus?
OTBeTHI:
a. 16 Br/m"2
6. 8 Br/m"2
B. 4 Br/mM"2
r. 0 Br/m”2
Bepnpiii otBeT: B. 4 B/M"2
11.Y100b1 N0IyYNTH KPYTOBYIO NOJISPU3ALUIO U3 JIMHEHHON HY)KHO MCII0JIb30BATh ...
OTBeTsI:
a. TUIACTUHKY A/4
0. TUTaCTHUHKY A/2
B. TIOJISIpU3ATOP
r. Bpamarens @apanes
BepHblii 0TBeT: a. Iu1acTUHKY A/4
12.MMoayBoJiHOBast mjIacTUKA (A/2) BHOCUT cABMT (a3 MeK1y OPTOrOHAIbHBIMHU
KOMIIOHEHTAMM 3JIeKTPHYECKOr0 BEKTOpA ...
OTBeThI:
a.2m
6. n/4
B. /2
I.T
BepHsiit oTBET: T. T
13.I1:10cKko0-noJIsIpU30BaHHAS BOJHA NajaeT HA MIacTUHKY (A/4). [L1ockocTh ee
NOJISIPU3AILUM COBNA/AaeT ¢ OBICTPOIl 0CHIO IVIACTUHKHU, KAKasl MoJisApu3anus 0yaer mocie
NPOXOKACHUSA NIIACTHHKH ?
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OTBeThI:
a. mpaBasi Kpyronasi MOJIsIpU3aLHs
0. monsipu3anusi He U3MEHUTCS
B. MOJIsIpU3alvs moBepHeTcs Ha 45°
T. SJUIMNITUYECKAs! TOJISIpU3aLus
BepHnblii oTBeT: 0. moisipu3anus He U3BMEHUTCS
14.B MarHMTOONITHYECKOM BpalaTejie MOBOPOT MOJISIPU3ANNH CBETA MPOUCXOIUT 32
cuer?
OTBeThI:
a. caMo(OKYCHUPOBKHU CBETA
0. s dexra Dapanes
B. BHYTPEHHETO MOJIHOTO OTPAXKEHHUS
T. YIBOCHUS 9aCTOTHI
Bepnsiii otBeT: 0. 3pdexra Dapanest
15.Y910 npeacrasaser codoii crona CroJieroBa?
OTtBeTsI:
a. Habop AMBJIEKTPUUECKUX IJIOCKONAPAIIEbHbIX IIJIACTUH
0. COBOKYITHOCTb JIBYX MPU3M KIMHOBHUIHOM (POPMBI
B. CPE3aHHBIH 110 AMAroHAIN KyO
. MHOTOCJIOMHAs ONITUYECKasi CTPYKTypa U3 MOJISIpU3aTOPOB U (Ha30BbIX MIIACTUHOK
BepHblii oTBET: a. HA0OP AUAIEKTPUUECKHUX IIOCKONAPaUIEIbHBIX MJIACTUH

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6bINOJIHeHUs: 3HAHUA: BBICTaBISIETCS CTYIEHTY, IPABUIIBHO
BBIMOJIHUBIIIEMY MTPAKTHYECKOE 3a/1aHue, KOTOPBIN MTOKa3ajl MPH OTBETE Ha BOTIPOCHI
9K3aMEHAIIMOHHOTO OWJIeTa ¥ Ha JIOTIOJTHUTEIbHBIE BOIPOCHI, YTO BIIAJCET MATEPHATIOM
JTUCITUILIMHBI, CBOOOIHO IPUMEHSET CBOM 3HAHHUS JIsl OOBSICHEHUS PA3IMYHBIX SBICHUH U pelIeHus
3a1ad.

Oyenka: 4
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6bIn0IHeHUs 3HaHus: BbICTaBIAeTCS CTYIEHTY, IPaBUIBHO
BBITIOJTHUBIIIEMY MPAKTHYECKOE 3a/IaHUE U B OCHOBHOM IPaBWJIBHO OTBETHUBIIEMY Ha BOTIPOCHI
HK3aMEHAIMOHHOTO OMiieTa U Ha JOTIOTHUTEIbHBIE BOIPOCHI, HO OMYCTUBIIEMY MIPH 3TOM
HENPUHIIAITAATBHBIE OITHOKU

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakxmepucmuxu 8bInN0IHeHUs 3HaHus: BbICTaBlseTcs CTyeHTY, KOTOPBIN B OTBETaX Ha
BOTIPOCHI PK3aMEHAIIMOHHOTO OWJIeTa JOMYCTHI CYIIECTBEHHBIE U JJaXKe TPpyOble ONMTMOKH, HO 3aTeM
MCIIPABHII UX CaM, a TAaK)Ke HE BBITTOJHUJ MPAKTUYECKOE 3a/JaHUe U3 IK3aMEHAIMOHHOTO OMIieTa, HO
00 HaMETHJT IPABWIIBHBINA ITYyTh €0 BBITIOJTHEHHUS, TUOO 10 YKa3aHUIO SK3aMEHATOPA PEIITHIT
JIPYTYIO 33a[1a4y U3 TOTO K€ pa3jena TUCIUTUTHHBI

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUHM ¢ [lomoxeHnem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM M AK3aMEHAIIMOHHOM COCTABJISIONINX
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