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MNopnucaHo 3NeKTPOHHO| nognuceio $TEOY BO «HHUY «M3U»

CeeneHuna o enagensue L3N M3aKU
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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. [TK-2 CniocoGeH cTpouTh (pu3ndecKue U MaTeMaTUIECKHe MOJIEITH MPUOOPOB, CXEM, YCTPOUCTB
¥ YCTaHOBOK B 00JIaCTH JIA3€PHOM M ONTUYECKON U3MEPHUTEIHHOM 3JIEKTPOHUKH, a TAaKXKe
MCII0JIB30BaTh CTAHJAPTHBIEC IPOTPAMMHBIE CPEJCTBA UX KOMIIBIOTEPHOI'O MOJEIUPOBAHUS
NJI-3 3HaeT MeTOIbl TEXHUYECKOTO YIPaBJICHUs pa3paboTKON 1 pa3pabOTKU alrOPUTMOB
yrpaBiaeHus 1 00padoTku HH(OPMALIUK B KBAHTOBO-ONTHYECKUX CUCTEMAaX

1 BKIIFOYACT:

JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanusaiuu: BeictyrnieHue (10kan)

1. 3amuTa pedepara (Pedepar)

dopma peanusanun: [TuceMeHHas padora

1. KonTponbnas pabota Nel «CBoicTBa 37IEKTPOMAarHUTHBIX BOJH U UX PAaCHpOCTPaHEHUE
yepe3 HeoAHopoaHbIe cpenb» (KonTponbHas padoTa)
2. KontponbHas padota Ne2 «Tepmunonorus Hanoontukn» (KortponbHas padoTa)

Dopma peanuzanuu: YcrHas popma

1. Yernslii onpoc no reme «Beenenne. O0bekT u3ydenus: HaHoonTuku» (IlepexpecTHblit
OTIpocC)

BPC aucuunjavHbl

7 cemecTp

Hepeqeﬂb KOHTPOJIBHBIX MeponpnﬂTnﬁ TEKYHIEIro KOHTPOJIsA ycneBaeMoCcTu mo

AUCHHUILINHE:

KM-1 Vcrasiii onpoc o teme «Beaenune. O0bekT nzydenus: HaHoonTukuy (IlepexpecTHsiil orpoc)

KM-2 KonrtpoabHas pabota Nel «CBoiicTBa 3J€KTPOMAarHUTHBIX BOJH U UX PACHPOCTPaHEHUE yepes
HeoHOpoaHbIe cpenb» (KonTponbHas paborta)

KM-3 Konrponsnas padora Ne2 «Tepmunonorus Hanoontukm» (KontponsHas pabota)

KM-4 3amuta pedepara (Pedepar)

Buja npoMexyTouHOI aTTecTAlMU — 3a4€T C OLICHKOM.

Beca KOHTpOIBHBIX MepOnpUsITHiA, %o
Nunekc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 16

Paznen nucrunanHb




TeopeTnyeckoe BBEICHHE

Beenenue. Llenu u 00beKTHI H3yUEHUS.

OCHOBHBIG OIITHUYCCKHUEC 3aKOHBI U ITOAXOAbI B HaHOpa3MepHBIX
macurradbax

Pacnipoctpanenue u poKycupoBKa ONTHYECKHUX MOJIEH

IIpocTpaHCTBEHHOE pa3pelIeHre ONITUYECKON cucTteMbl. KagecTBo
NO3ULIMOHUPOBAHHUS

HaHopa3MepHa;I OIITHYCCKass MUKPOCKOIIHA

Kondokanpaas mukpockonus. CkaHupyromas OarmKHEenoIbHas
OIITHYECKAss MUKPOCKOIIHSI.

30H/1b1 UII MUKPOCKOIIMU OJIM>KHETO MoJIst. MeToIbl yrpaBiieHus
pPacCTOSIHUEM MEX1y 00pa3lioM U 30H]IOM.

HpI/IJ'IO)KeHI/Iﬂ HaAHOOIITUKH

[TpunLMIIBEI pabOTHI ONTHYECKOTo MHHIIETA (TBU3epa). CBeToBOE
JIaBJICHUE.

HOBerHOCTHBIG I1J1a3MOHBI B HAHOOIITHUKE

doToHHBIC KpHUCTAJJIBI U APYIUC ME€TaMaTCpHUaJIbl

Bec KM:

10

25

35

30




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
T1K-2 N/-3nk-2 3Haer MeTonbl | 3HATH: KM-1 YcrHbrit onpoc o Teme «Beenenne. OObeKT U3y4eHHUST HAHOOTITUKIDY

TEXHUYECKOTO  YIPABJICHUS
pa3paboTKoil U pa3paboTKu
QITOPUTMOB YIPABJICHUS U
o0paboTkn wuHOpMAIH B
KBaHTOBO-ONTHYECKUX
cucTeMax

OCHOBHbBIE T€HJICHIINH
Pa3BHUTHUS ONTOMICKTPOHHKH,
He0OXO0IUMBIE TIPH
pa3paboTKe IPOSKTOB
KBaHTOBO-ONTHYECKHIX
CUCTEM JUTsI pEIICHUS 3a/1a4
JTMarHOCTUKH, HABUTAINH,
CBSI3H U KOHTPOJIS
KOCMHUYECKOTO
MIPOCTPAHCTBA

OCHOBHBIE TEPMHHBI 1
TTOHSTHSI HAHOOIITUKH,
WCIIONIb3YEMBIE TIPH
pa3paboTKe MPOEKTOB
KBaHTOBO-OMTHYECKHIX
CUCTEM JUTsI pEIICHUS 3a]1a9
JTUArHOCTUKY, HABUTAIUH,
CBSI3M M KOHTPOJIS
KOCMHUYECKOTO
MIPOCTPAHCTBA

YMeTs:

OCYIIIECTBIISATH TTOUCK H
aHAIIM3UPOBATh HAYYHO-
TEXHUYECKYIO HH(POPMAITHIO

(ITepexpecTHBIH OIIPOC)

KM-2 KontposnpHas padora Nel «CBoiicTBa 371€KTpPOMarHUTHBIX BOJIH U UX
pacrpocTpaHeHHe yepe3 HeoAHOpoAHble cpeab» (KoHTponbHas paboTa)
KM-3 KontposnpHas padora Ne2 «TepMHUHOIOTHSI HAHOOIITUKI
(KonTponbsHas pabora)

KM-4 3amura pedepara (Pedepar)




U BbIOMpaTh HEOOXOIUMBIE
3JIEMEHTSHI NP pa3paboTke
IIPOEKTOB KBaHTOBO-
ONTUYECKUX CUCTEM IS
pelieHus 3a1a4y
JIMAarHOCTHKY, HAaBUTALlUH,
CBSI3U U KOHTPOJIS
KOCMHMYECKOTO
MIPOCTPaHCTBA

IIPOBOJIUTH aHAJIN3 U
paccuuThIBaTh apameTpsl
B3aUMOJICHCTBUS
ONTUYECKOTO U3JIY4YEHHUS C
BEILIECTBOM IIPU pa3paboTKe
[IPOEKTOB KBAaHTOBO-
ONTUYECKUX CUCTEM IS
pelieHus 3a1a4y
JUarHOCTUKH, HABUTalUH,
CBSI3M U KOHTPOJIS
KOCMHUYECKOT0
MIPOCTPAHCTBA




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. YcrHblii onpoc no teme «Benenne. O0beKT H3y4eHUsi HAHOONTHKID)

@opmbl peaqu3anuu: YcTHas popma

Tun KOHTPOILHOr0 MeponpuaTHs: IlepexkpecTHsIi orpoc

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBegeHMsi KOHTPOJBLHOro MepomnpusaTusi: KoHTpoibHOE MeponpusTue
MPOBOIUTCS B (OpME YCTHOrO IEPEKPECTHOTO OIpoca IO MpoiaeHHOW Teme "BBeneHue B
HaHOONTHKY". B Teuenue 15 MuHYT B Hayane 3aHATHUS CTYAEHTaM IIPEUIararoTCsi BOIPOCHI, Ha
KOTOpbIE OHM OTBeYaloT. B KOHIE MeponpusTHs BBICTABISAETCA OLEHKAa II0 pe3yJbTaraMm
AKTUBHOCTH.

Kpatkoe conep:kanue 3a1aHusi:
OTBeThTE Ha MpE/IaraéMblie BOPOCHI.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arIaHMpOBaHHBIE  pe3yibTaThl  O0y4deHHs 1o | Bompockl/3amanus Uit MPOBEPKH
JUCLUIIIINHE

3HaTh: OCHOBHBIC TEHJICHIIUU pa3BUTHS 1.Kakue pa3ienbl H3ydaroTcsi B paMKax
ONTORJIEKTPOHUKH, HEOOXOIMMBIE MpU pa3paboTke qucuuIuinHel “Haonontuka™?
MPOCKTOB ~ KBAaHTOBO-ONTHYECKUX  CUCTEM  JUIsS 2.4T10 Takoe HAHOTEXHOJIOTHH?
pelleHus 3a1a4 TUAarHOCTHKW, HaBUTALlMU, CBSI3U U 3.Yem 00BsCHSIETCS TIOSBIIEHUE HOBBIX
KOHTPOJII KOCMHYECKOTO MPOCTPAHCTBA CBOMCTB Y HAHOPA3MEPHBIX WJIH

HAHOCTPYKTYPUPOBAHHBIX MaTEPHATIOB?
4.Yto sBnsieTcst 00bEKTOM U3Y4YEHHUS
HAHOOINTHUKHU?

5.ChopmynupyiTe OCHOBHYIO HICIO
HAHOOMTHKHU.

OnucaHue MKAJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0pomIoy)
Huotcnuil nopoe evinonnenust 3adanust 6 npoyenmax.: 60
Onucanue xapaxmepucmuku 8binoiHeHus snanusi: OleHKa "Xopouio" BHICTABISIETCS eCn
OOJIBIIMHCTBO BOIPOCOB PACKPHITO, BEIOPAHO BEPHOE HAIPABIECHUE IS PEIIECHHS 3a1ad

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu évinonnenus 3uanus: OLeHKa "yI0BIETBOPUTEIBHO" BBICTABIAETCS
€CIIM 3a/laHU€e TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTEIBHO" BHICTABIISAETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO




KM-2. KourpoJsbHas padora Nel «CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH M UX
pacnpocTpaHeHue Yepe3 HeOAHOPOAHbIE CPeIb»

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOIbHOT0 MeponpusiTus: KoarponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBegeHHusi KOHTPOJIbHOTO Meponpustus: [lncbMeHHass KOHTpPOJIbHAs paboTa 1o
BapuaHTaM. B KaX1oM BapHaHTe 110 2 3a/1a4H.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

Hammcartn pEIICHUC HpeﬂnaraeMoﬁ 3aJa4u U JOBECTHU JO YHMCJIOBOI'O OTBETA.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3annaHupOBaHHbIE PE3YyIbTaThl O0YUCHHS
10 TUCLUILINHE

Bompocsi/3aganust 17151 IpoBepKH

VYMeTh: IIpOBOAUTDH aHaJIu3 u
PaCCUYUTLIBATH nmapaMeTpsbl
B3aUMOCUCTBUS OIITHYCCKOI'O

W3JIy4CHHS C BEIIECTBOM IpU pa3paboTke
MPOCKTOB KBAaHTOBO-ONTHYECKUX CHUCTEM
JJISL PCIICHHUA 3a1a4 JUAardHOoCTHUKH,
HaBHTaIH, CBSI3U u KOHTPOJIS
KOCMHYECKOT'0 TIPOCTPAHCTBA

1.ITnockas 31eKTpOMarHuTHas BOJIHA,
pacnpoCTpaHsIOLIAsAcs BAOIb OCHU X, 3aaHa
YPaBHEHUSIMU IIPOEKIMHA 3JIEKTPUYECKOTO
BEKTOpA:

Haiitu yactoTty KonebaHuii, KpyroByr 4acrTory,
[IEpUOJ, CKOPOCTh PACIIPOCTPAHEHUS, JJIUHY
BOJIHBI, MOZYJIb U HallpaBJIEHUE BOJIHOBOI'O
BEKTOPA, aMIUIUTYAHOE 3HAUEHHUE BEKTOPOB
HaNpsHKEHHOCTH 3JIEKTPUYECKOTO U MarHUTHOT'O
110J151, TUIOTHOCTh MOIIHOCTH BOJIHBI, & TAKXKeE
1oKa3aTesb PEeIOMIICHUS CPeIbl, B KOTOPOM
pacnpoctpansiercst BojaHa. OnpenenuTh TaKxKe
HarpaBiieHue KojaeOaHuii BeKTopa
HANPSKEHHOCTH MarHUTHOTO TOJIS.

2.Hamnucatp ypaBHEHHE JIJIs1 BCEX KOMIIOHEHT
MJIOCKOW MOHOXPOMATHUYECKOUW BOJIHBI,
pacpoCTPaHSAIOLIEICS B CpEE ¢ OKa3aTeNeM
npenomiieHust N=1,6520 B HanpaBiieHuw,
coctasisonieM yrisl 30° u 60° ¢ ocsamu OX nu OZ
COOTBETCTBEHHO IPH CIEAYIOUINX MapaMeTpax:
JUIMHA BOJIHBI B BakyyMe paBHa 0,633 MkM,
IUIOTHOCTH MOIITHOCTH — 1 Br/cm2,
IUIOCKOCTB MOJISIPU3aLMU cocTaBiseT 45° ¢
iockocTeio XOZ.

3.EcTecTBeHHbIH CBET ¢ MHTEHCUBHOCTHIO | magaer
noJ yriaoM bprocrepa 3 Bozayxa Ha
IJIOCKONApAJUIEIbHYIO CTEKJIIHHYIO IUIACTHUHY C
nokasaTessiMu npesomiierus n = 1,50.

HaliTu MTHTEHCUBHOCTD U CTENEHB MOJISAPU3ALUU
MIPOLIENIIET0 Yepe3 MIACTUHY MydKa.
4.0mpenenuTh GOKYCHOE pacCCTOSIHHE TOHKOTO
KOMITOHEHTa B BO3/[yX€, €CIIH PACCTOSTHUE MEXKTY
npeameroM u uzobpaxenueM L = 300 mm, pazmep
npenMera y = 2 cM, n3obpaxenus y’ =-1,2 cm.

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)




Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoIIO»)

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTEIILHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-3. KourpoJsbnas padora Ne2 «TepMuHOI0THs HAHOONI TUKID)

®opmbl peasusanun: [lucemennas padbora
Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora
Bec konTposbHOro meponpustusi B BPC: 35

IIpouenypa npoBeaeHusi KOHTPOJIbHOro MeponpusaTusa: KonrponbHas pabora cocrout u3 10
BONPOCOB. BONpOCH! 03BY4MBAaIOTCS TIOCIIEOBATENBHO, HA KAKIBIH OTBET BBLAEICTCA He Oonee 3
MuHYT. OTBETHl JAalOTCSl MHUCbMEHHO B TEUEHHUE 3TOTO BpeMEHU. B KOHIlE MepomnpusiTusi paboThl

CAAIOTCA PCIIOAABaATCIIIO.

KpaTkoe conep:kanue 3a1aHusi:

CdopmynmpyiiTe MaKCUMalIbHO pa3BEPHYTHIE OTBETHI HA MPEJIOKEHHBIE BOPOCHI (BKIHOYAs

(bopMyIbl, pUCYHKH U T.JI.)

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YIbTATHI O6y‘leHI/IH MO JUCIHMITIIMHE

Bomnpocel/3aganus ai1si IpOBEPKU

3HaTh: OCHOBHBIE TCPMHUHLBI W TIOHATUA HAHOOIITHKH,
HCIIOJIB3YCMbBIC  IIPpU pa3pa60TKe IMPOCKTOB  KBAHTOBO-
ONTUYCCKUX CHUCTEM [Jid PCIICHHUA 3ada4 OUarHOCTUKHU,
HaBUT'allUH, CBA3U U KOHTPOJISI KOCMHUYCCKOT'O IPOCTPAHCTBA

1.YTo siBsieTcst 00beKTOM
U3YYEHHUS HAaHOOITUKU?

2. Uto Takoe nupaKmOHHBII
npeen U 4eM 0ObACHAETCS
€ro cyliecTBoBaHue?
3.Hamucats onpenenenue
TepMUHA «DBaHECIICHTHAS
BOJIHAY.

4. Hanucatp onpeneneHue
tepmuHa «[IpomaraTtop moss».
5. Yrto takoe pyHKIUSA
paccestHusI TOUKHU?

6. Uto Takoe oceBoe
paspeieHue?

7.B 4yem 3akirodaercs
OCHOBHas ujiest KOH(OKaTbHOM
MHKPOCKOIHH?

8.B yem 3akmrovaercs
OCHOBHAs UIesI MUKPOCKOTTHH
OIIMKHETO moJs?




3amaHUpOBaHHBIE Pe3yabTaThl 00yUEHUs 0 JUCIUIUINHE Bonpocel/3aganust 1j1st IpoBepKH

9.Yt0 Takoe 30HI
OJIM>KHETIOBLHOTO
ONTHUYECKOTO MUKPOCKOMa?
10.YTo0 Takoe moBepXHOCTHbIE
T1JIA3MOHBI?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIIACTCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-4. 3amura pedepara

®opmbl peanu3anuu: BreicTymienne (Jokuan)

Tun kouTpoabHOro Meponpusitus: Pedepar

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeaeHHs KOHTPOJIbHOIO MeponpusATHs: 3amuTa pedepara B Buje Npe3eHTalUN
Ha 5-7 MUHYT 110 3aIaHHOU TEME.

Kparkoe conep:kanue 3aiaHus:
HOI[FOTOBI/ITB Hpe?;eHTaHPIIO 1 TCKCT OOKJIada IdJIst BI)ICTyrIJ'IeHI/Iﬂ Ha 3allaHHYIO TeMy.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arutaHupPOBaHHbBIC PE3YJbTATH OOYUYEHHS IO TUCHUIITMHE | Bompockl/3aianust 1711 IpOBEPKHU

YMeTh: OCYIIECTBIATh NOUCK M aHAJIM3UPOBATh HAYYHO-
TEXHUUYECKYI0 HMH(OpMalMio U BBIOMpPATh HEOOXOIUMBIE
BIIEMEHTBl  NpH  pa3pabOTKe MPOEKTOB  KBAHTOBO-
ONTUYECKUX CHUCTEM JJIs pelIeHUs 3ajad JUarHOCTUKH,
HaBUTAllUM, CBA3M M KOHTPOJISA  KOCMHYECKOIO
MIPOCTPAHCTBA

1.OcobennocTu
pacrpocTpaHeHuUs U
(hOKYyCHPOBKU OMTHYECKUX
MTyYKOB B HAHOPA3MEPHBIX
Maciradax.

2.MeTo1pI TTOBBIIIIEHUS
MIPOCTPAHCTBEHHOTO Pa3peIICHHUS
OIITHYECKUX CHCTEM JIO
HaHOMETPOBBIX 3HAUCHUH.
3.Knaccudukarus u BUIBI
HaHOPA3MEPHBIX ONMTUYECKHUX
MHKPOCKOTIOB.

4 . TuIbl U CIIOCOOBI
H3TrOTOBJICHUS 30HIOB IS
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3anymaHupoBaHHbIE pe3yabTaThl 00ydeHus o quciuiuiiae | Bompockl/3aganus nist npoBepKu

ONTUYECKON MUKPOCKOIINHU
OJIMKHETO MOJIS.

5.Meroas! ynpaBiieHUs
paccTosiHuEM MEXy 00pasioM 1
30H]IOM.

6.Busibl 1 xapaKTepUCTUKHU
KBAaHTOBBIX HU3J1y4aTEIICH.
7.®OTOHHBIE KPUCTAIUIBI U
ONTHUYECKUE MUKPOPE3OHATOPHI.
8.IloBepXHOCTHBIE IIIa3MOHBI B
HaHOOMNTHKE.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu 6vlnoinerus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS €CIIN 3aIaHIE
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITU 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. Bompocsl, n3ydyaeMbie B HAHOOIITUKE: YTO TAKOE HAHOTEXHOJIOTUH, HAHOONTHUKA, OOBEKT
W3YYEHHUS HAaHOOINTHUKHU, TU(PPaKIIMOHHBIN TIPeeN, B3aUMOACHCTBHE CBETAa C HAHOPA3MEPHBIMU
CUCTEeMaMH, TPEUMYIIIECTBA ONTHYECKUX METOOB.

2. Hanucarb ypaBHEHHE Ui BCEX KOMIIOHEHT IJIOCKOM MOHOXPOMAaTHYECKON BOJIHBI,
pacIpoCTpaHsIOIICHCs B Cpelie ¢ ToKazaresieM npeiaomiieHus N=1,6520 B HanpaBieHUH,
coctapsstomieM yribl 30° u 60° ¢ ocamu OX 1 OZ cOOTBETCTBEHHO MPH CIISAYIOMINX
napaMmeTrpax: JUIMHA BOJIHBI B Bakyyme paBHa 0,633 MKkM, TUIOTHOCTh MOIIHOCTH — 1 B1/cM2,
IUIOCKOCTH MOJsipU3auu coctapiseT 45° ¢ mockocThio XOZ.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/ Mnankarop: NJI-3nk-2 3HaeT METOABI TEXHUYECKOTO YIIPABICHHS Pa3padOTKOM
U pa3pabOTKH aarOpUTMOB YIIpaBIeHUS U 00pabOTKH HH(POPMAIIMH B KBAHTOBO-OMTHYECKUX
cucreMax

Bonpocel, 3a1anns
1.1. IloacBerka B 1ajbHEM I0JIE€ U JETEKTUPOBAHUE B OJMIKHEM 110JI€ (CXEMbI U IIPUHLIUIIBI
paboThl MUKPOCKOIIOB JJAHHOTO TUIIA).
2. Onpenenuth (HOKYCHOE PACCTOSHUE TOHKOTO KOMIIOHEHTA B BO3JIyX€E, €CIIA PACCTOSHUE
MeXIy npeameroM u uzoopaxenueM L = 300 mm, pazmep npeamera y = 2 cM, H300pakeHus y’
=-1,2 cMm.
2.1. Bonpocsl, n3yuaemble B HAHOONTHKE: paclpocTpaHeHHe U (POKYCHUPOBKA ONTHUYECKUX
HOJIEH.
2. HaiiTu cTreneHp Noaspu3alii OTPAKEHHOTO JIyda OT CTEKJISIHHON TUIACTUHKHU C TIOKa3aTelleM
npenomiieHus 1,5265 npu yrie najgenus 60°, eciy nagaromui CBET UMEET MPaBylo0 KPyrOBYIO
MOJIIPU3ALUIO.

3.1. ®yHKIMsA paccesHUs TOUKH, IPEJeIT pa3perieHusl.

2. OmpenenuTh COCTOSTHHE MOJISIPU3ALNHU PE3yIbTHPYIONIEH BOIHBI, 00pa30BaHHON B
pE3yJIbTaTE CIOKEHUS ABYX BOJIH OJJMHAKOBOTO HAIPABJIEHMS PACIIPOCTPAHEHUS U 3aJaHHBIX
BeKkTOpamu JI>)kOoHca, B IBYX CIEAYIOIINX CIydasX:

4.1. TIpuHIMIIBI MUKPOCKOIIMH OJIMKHETO TOJIS.

2. C moMomipi0 pacyeTa mepBoro MapakCHaIbHOTO JTyda ONpPeAeTHTh (POKYCHBIC PACCTOSHUS
cepuieckoil npenoMIstomeld oBepXHOCTH paanycoM r = 100 Mmm, pa3zenstoneii 1Be cpeabl ¢
nokasaressiMu npesiomsienns Nl = 1,3328 u n2 = 1,6328.

5.1. IlpunHumbl KOHPOKATLHOW MUKPOCKOIIUH.

2. Toncras nuH3a ¢ pagrmycamu KpuBu3HBI 'l = 50 cm 1 r2 = -50 cM TonmuHo#i d = 2,0 cm
BBINOJIHEHA U3 CTEKIIA ¢ MoKa3aTeneM npenomieHus n = 1,5500. C momoupro MaTpuyHbIX
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METOJIOB OIPENEIUTh (POKYCHBIC PACCTOSHUS JIMH3bI, TIOJOKEHUE (POKYCOB U TIIABHBIX
IIOCKOCTEH.

Marepuanbl 1J1s1 IPOBEPKH OCTATOYHbIX 3HAHUMH
1.ITpucraBka "HaHO-" O3HAYaeT
OtBeThI:
A) 109.
b) 10-3.
B) 10-9.
') 10-6.
Bepwnsriii otet: B) 10-9.
2.YTo0 o3HauaeT nmpucTaBka "HaHO-" B HAHOTEXHOJIOTHSIX?
OTtBeTsI:
A) Pa3zmMep coznaBaeMbIX U U3ydaeMbIX 00beKTOB MeHbIe 100 HM 110 BCeM ITPOCTPAHCTBEHHBIM
U3MEPEHUSIM.
b) Pazmep cozniaBaeMbIxX U n3ydaeMbIx 00beKTOB MeHbIIe 100 HM XOTs OBl IO OTHOMY U3
IPOCTPAHCTBEHHBIX U3MEPEHUH.
B) Pa3mep co3naBaembIX U M3y4aeMbIX 0OBEKTOB COCTABIISICT €AUHUIIBI HM, T.€. HE TIPEBbIIIACT
10 HM.
I') Pasmep co3niaBaeMbIX U U3ydaeMbIX 00beKTOB MeHbIIe 100 HM 10 1BYM MPOCTPAHCTBEHHBIM
U3MEPEHUSIM.
Bepnsriii otBet: b) Pazmep coznaBaembIx 1 m3ydaeMbix 00bekToB MeHblie 100 HM XOTst OBl
10 OJTHOMY U3 ITPOCTPAHCTBEHHBIX U3MEPEHHH.
3.IlepBoe ymoMuHaHKE METOJIOB M UACH HAHOTEXHOJIOTHA U (paza: «Tam BHHU3Y emé MHOTO
MecTay — IPUHAJIEHKHT:
OTBeThI:
A) Puuapny @eitnmany.
b) /Ixon ¢on Heiimany.
B) Teonopy Meiimany.
I') Puuapny Jlokunsy.
Bepusliit otBet: A) Puuapny ®eitnmany.
4.Kak 10715 aTOMOB Ha IMOBEPXHOCTH 0OBEKTA [0 OTHOLIEHHUIO K KOJIMYECTBY BCEX aTOMOB,
COCTaBJIAIOLIUX ATOT OOBEKT, 3aBUCUT OT pa3zMepa 00beKTa:
OTBeThI:
A) YObIBaeT ¢ yMEHbIIIEHUEM pa3Mepa 0ObeKTa.
b) He mensiercs mpu U3MeHEHUH pa3Mepa 00beKTa.
B) PocT unu yObiBaHKE 3aBUCHUT OT (hOPMBI TOBEPXHOCTH O0BEKTA.
I') PacTét ¢ ymeHblIeHUEM pa3Mepa 00beKTa.
Bepnpiii otet: I') PacTér ¢ ymenbIiienneM pazmepa 00beKTa.
5.Yto orpannynBaeT (pOKyCHpOBKY IIy4YKOB HOHOB, 3JIEKTPOHOB U U31Iy4yeHus (cBeTa)?
OtBeThI:
A) Pa3zmep vacTuil.
b) Macca yactuil.
B) [lnmHa BosTHBI, I7TMHA BOJTHBI e bpoiis.
I') UnTeHCUBHOCTD MMyYKa, U3JTyYECHHUS.
Bepwnrriit otBet: B) JlnnHa BOHBI, JyTiHA BOJIHBI A¢ bpoiis.
6.HanoonTtuka — 3to
OtBerTsI:
A) pa3zien HAaHOTEXHOJIOTHI, B KOTOPOM HM3Y4arOTCsl B3aUMOJICHCTBUS HAHOYACTHIL C )KMUBBIMU
CUCTEMAaMHU.
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b) pa3nen ontuku, n3ydaromuii 3aKOHbI pacCpOCTPAHEHUS CBETA B IPO3PAYHBIX Cpeaax U
HPUHIUIBI TOCTPOEHUS U300paXKEHNH B ONTHYECKUX cHcTeMax 0e3 yuéTa BOJIHOBBIX CBOMCTB
CBETa.
B) paznen onTuku, n3ydaroniuii B3auMo1efiCTBUE CBETa C HAHOPA3MEPHBIMU CTPYKTYPaMHU.
') paznen ¢pusnveckoil ONTUKH, U3ydaromuii HHTEp(epeHnto, MMpPaKIHo, MOIIPU3ALUIO U
JpyTue sBIEHUS, 1)1 KOTOPhIX HEOOXOIMMO BOJHOBOE IIPEICTABICHUE IPUPOIbI CBETA.
Bepnplii otBeT: B) pa3aen onTuku, n3ydaromui B3aMMOJEHCTBIE CBETA C
HAaHOPA3MEPHBIMU CTPYKTYPaMHU.
7.DYHKUHS paCCESAHUS TOUKHU —
OtBeTsl:
A) 3T0 3aBUCUMOCTH TU(PAKIIMOHHOTO Tpesieia OT pa3Mepa UCTOYHHKA.
b) aT0 xapakrepucTHKa nepeauu CTpyKTyphl IpeIMeTa ONTUYECKOH cucTeMOM Kak (yHKLIUU
IIPOCTPAHCTBEHHBIX YaCTOT.
B) ato dynxkius 3aBucuMocTy neproa HHTEpGEpPEHIMOHHBIX KOJIEL OT JAJIMHbBI BOJIHbI
U3ITy4YEHHUS.
I') 370 n300pakeHue TOUEUHOr0 HCTOYHMKA, JABAEMOE ONITUYECKOI CUCTEMOI.
Bepnpiii otBet: I') 3T0 M300paXkeHNE TOUEYHOTO UCTOUHHUKA, JaBAEMOE ONITUYECKOM
CUCTEMOH.
8.OBaHeclLeHTHas BOJIHA 00pa3yeTcs
OtBeTsl:
A) B OTHOPOJIHBIX Cpelax.
b) B HeoTHOPOIHBIX cpellax, HapUMep, Ha TPaHULIe pa3zesia IBYX Cpell.
B) B nmyukax cBeTa BICOKOIl HHTEHCUBHOCTH.
') B 00nactu HOKYCHUPOBKH U3ITy4EHUSI.
BepHplii oTBeT: b) B HEOTHOPOAHBIX Cpeax, HAPUMEDP, Ha TPAHULIE pa3zeiia IBYX Cpesl.
9.IIpocTpaHcTBEHHAs 4acTOTa U3MEPSAETCS B
OTBeThI:
A)m-1.
b) I'n.
B) c.
I') pan.
Bepwnpsiii otBeT: A) M-1.
10.Kpurepuii Panes — nsob6pakeHue 1ByX OJMHAKOBBIX HCTOUHUKOB Pa3pelInMbl, €CIIU
OtBeTsI:
A) HIeHTpalbHbI MaKCUMYM JU(GPAKIUU OT OJJHOTO UCTOUYHUKA COBIAAAET C MEPBHIM
MUHUMYMOM OT ApPYTOro.
b) nepBbIit MUHUMYM AUPPAaKIMKA OT OAHOIO UCTOYHUKA COBMAJAET C IEPBBIM MUHUMYMOM OT
JpyTroro.
B) uenTpanbHblii MakcUMyM ITU(paKIKU OT OJTHOTO HCTOYHHKA COBIAJAET CO BTOPBIM
MUHUMYMOM OT APYToOro.
I') nenTpanbHbI MaKCUMyM TUGPaKIUU OT OJTHOTO UCTOUYHHKA COBIMAAAET C IIEHTPaIbHBIM
MaKCHMYMOM OT JpYyroro.
BepHnplii oTBeT: A) IeHTpaIbHBIH MaKCUMYM JTU(PaKIUU OT OJTHOTO UCTOYHHUKA COBIAJAeT
C MIEpBBIM MUHUMYMOM OT JIpYIrOro.
11.®oToHbI ¢ OONBIIMMHI SHEPTUIMU COOTBETCTBYIOT
OtBeThI:
A) OoNbIIUM AJTMHAM BOJIH.
b) GonbmuM yacToTam.
B) 601b11MM CKOPOCTSIM pacpoOCTpPaHEHHUS.
I') MenpIIMM yacTOTaM.
Bepnpriii otBet: b) 6ombiiM yactotam.
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12.Kakoe u3 ypaBHeHUit MakcBemia UMeeT CIeIyIonil (GU3NUECKU CMBICT: «HE CYIECTBYET
MarHMTHBIX 3aps0BY.
OTtBeThI:
A)
B)
B)
)
Bepwnsiii oteT: b)
13.Kakoe u3 ypaBHeHuit MakcBemia UMeeT CIeaAyoMnid GU3NIeCKUN CMBICIT: «M3MEHEHHE
MarHMTHOM MHIYKIIUHU IIOPOXKAAET BUXPEBOE DIIEKTPUUECKOE IOJIEN.
OTtBeThI:
A)
B)
B)
)
BepHnsriii otBeT: B)
14 .Ilonspusanus ceera —
OtBeTsl:
A) 3T0 ynopsiIoueHHbIEe KOJeOaHusl B IPOCTPAHCTBE BEKTOPA HANIPSHKEHHOCTH JIEKTPUUECKOTO
I10JIs1 CBETOBOM BOJIHBI.
b) 310 (hnuznueckoe CBONCTBO BEIIECTB MPUOOPETATh AIEKTPHUECKUI UM MarHUTHBIN
JUIOJIbHBI MOMEHT BO BHEIIHEM JIEKTPOMAarHUTHOM II0JIE.
B) »TO HenuHENHbII ONTHYECKUI MTpoliecc, BbI3BAHHBIM U3MEHEHUEM MOKa3aTels IPETOMIICHUS
MaTEepUasoB, OJABEPTAOIINXCS MHTEHCUBHOMY IEKTPOMAarHUTHOMY U3J1y4YECHHUIO.
') 5T0 HENMMHEHHO-ONITHYECKUH MpoIecc, B KOTOPOM (POTOHBI C OAMHAKOBOW 4aCTOTOM,
B3aUMO/ICHCTBYS ¢ HEJIMHEIHBIM MaTepUanoM, 00beIUHAIOTCS ISl OPMUPOBAHMS HOBBIX
(OTOHOB C y/IBOEHHOM 3HEpruei.
Bepublit oTBeT: A) 3TO ynopsij0oueHHbIe KosleOaHusl B IPOCTPAHCTBE BEKTOPA
HaNpsLKEHHOCTH JIEKTPUYECKOTO T0JISI CBETOBOM BOJIHBI.
15.Curnan ontu4eckoro OJIMXKHETro OIS, IeTEKTUPYEMbIi 30H]IOM € IIOBEPXHOCTH 00pasiia, ¢
YBEJIMUEHUEM 3a30pa MEX/1Y 30HI0M U 00pa3lioM
OtBeTsI:
A) pacté€r.
b) He mensercs.
B) poct unu cniag 3aBUCUT OT POPMBI 30HAA.
I') ymenbIaercs.
Bepnpiii otBeT: I') ymeHsbIiaercs.

II. Onucanue wikanvl oueHuganus

Oyenxa: 5 («OTIINYHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu gvinonnenus 3nanus: Ouenka «OTJIMUHO» BeicTaBiseTCs CTYIEHTY,
KOTOPBIiA MOKAa3aJl MPU OTBETE Ha BOMIPOCKHI OMJIeTa U Ha IOMOJHUTENbHBIE BOMIPOCHL, YTO BIIAICET
MaTepUaIoM W3YYeHHON AUCLUUILUIMHBI, CBOOOIHO MPUMEHSET CBOU 3HAHUS IIPHU BHIOOPE MPUOOPOB
JIA3€PHON TEXHUKH I PELICHUS TOW WIM MHOM TEXHUYECKOU 3a1auu.

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu gvinoanenus 3nanus: Ouenka «XOPOIIIO» BeicTaBiseTCs CTYAEHTY,
B OCHOBHOM IPaBHJILHO OTBETUBIIEMY Ha BOIIPOCHI OMJIETa U HA JOMOJHUTENIbHbIE BOIPOCHI, HO
JOITYCTUBIIIEMY TIPH STOM HETIPHHIUTHAIEHBIEC OITHOKH.

Oyenka: 3 («yIOBIETBOPUTEIEHO)
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «Y JIOBJIETBOPUTEJIBHO»
BBICTABIIICTCS CTYJICHTY, KOTOPBIM B OTBETaX Ha BOIIPOCKHI OMJIeTa JOMYCTHII CYIIIECTBCHHBIC U JIaXKe
rpyOblie omMOKH, HO 3aTeM HUCIIPABHIII UX CaM.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)

Onucanue xapakmepucmuku svtnonanenus 3nanus. Ouenka «HEY JIOBJIETBOPUTEJIBHO»
BBICTABJISIETCSL CTY/ICHTY, KOTOPBI: a) HE OTBETHJI Ha BOIPOCHI OMIIeTa U JONOJHUTEIbHbIE
BOIPOCHI; 0) MPH OTBETE Ha IOMOJIHUTEIbHBIE BOIPOCH! 00HAPYX I HE3HaHKE OOJIBILIOTO pasjaesna
IIPOrpaMMBbl Kypca.

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUHU ¢ [lomoxeHnem o OauIbHO-PEUTHHTOBON CHCTEME IS
crygentoB H1Y «M3OW» Ha 0OCHOBaHUM CEMECTPOBOM U 3aYETHOM COCTABIISIFOIIUX.
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