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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. [TK-1 CnocoGeH oCyIIECTBIATh TEXHUYECKOE YIIpaBIeHUE Pa3paboTKOM MTPOSKTOB
KBaHTOBOOIITUYECKUX CUCTEM JUIsl pEIICHHUs 3a/1a4 IUarHOCTUKH, HABUTAllUU, CBSA3H U KOHTPOJIS
KOCMHMYECKOTO MPOCTPAHCTBA
NJI-1 Ananu3 ucxoansix TpeOOBaHUN K pa3pabaThiBa€MOMY MPOEKTY KBAHTOBO-ONTUYECKUX
CUCTEM JUIsl pELIEHUs 3a/1a4 AUarHOCTUKH, HABUTALMH, CBSI3U U KOHTPOJII KOCMHYECKOTO
IIPOCTPAHCTBA

U BKJIIOYACT.

AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzaiuu: BeicTyruieHue (1oKan)
1. 3amuTa pedepara (Pedepar)

Dopma peanuszauuu: [TucbmenHas padora
1. KonTponbhas padota Nel «CBoicTBa 3J1IEKTPOMAarHUTHBIX BOJIH U UX pPaCpOCTPAHEHUE
yepe3 HeoiHOpoiHbIe cpeab» (KoHnTponbHas paboTa)
2. KontponbHas padota Ne2 «Tepmunonorus nHanoontukun» (KonrponbHas padota)

®Dopma peanuzaruu: YctHas hopma
1. Ycraslit onpoc 1o TeMe «BBeaenne. O0beKT usydeHust Hanoontukn» (IlepekpecTHslit
OTIpOC)

BPC nucuuminHbl

7 ceMecTp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Pazpen nucnurnimmHbl Munexe KM-| KM= KM= | KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 16
Teopernueckoe BBEICHUE
Beenenue. Llenn 1 00BbEKTH H3yUECHUSI. +
OCHOBHBIE ONITUYECKHUE 3aKOHBI U TIOJIX0/Ib B HAHOPA3MEPHBIX +
MaciTadax
Pacnpoctpanenue u GoKycupoBKa ONTHYECKUX MOJICH +
IIpocTpaHCTBEHHOE pa3pelieHre ONTHIECKOr cucteMbl. KagecTBo +

TMO3UIIMOHHUPOBAHUSA

Hanopa3mepHas ontrudeckasi MUKpPOCKOTUSA




Kondoxansaast mukpockonus. CkaHupyromias OJmKHENoNIbHas

+

ONTHYECKass MUKPOCKOIIHSI.
30H/IBI 111 MUKPOCKOIIMHY OJIMKHETO 10JIs1. MEeTOIbI yIpaBiIeHus N
PACCTOSIHMEM MEXy 00pa3loM U 30H/IOM.
[IpuosxeHnss HAHOOIITUKU
[TpunIMIBl paboTH ONTHYECKOTO MUHIIETa (TBU3epa). CBeToBOE +
JIaBJICHUE.
[ToBepXHOCTHBIE MIa3MOHBI B HAHOONTHKE +
@DoTOHHBIE KPUCTAIUIBI U JPYTHE MeTaMaTepUalIbl +

Bec KM: | 10 25 35 30

$O061as yacte/[I1s1 MPOMEXKYTOUHOM arTecTanuud




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
IIK-1 N/1-1nk-1 AHanu3 UCXOAHBIX | 3HATH: Yerueiit onpoc o Teme «BBenenne. OOBEKT U3ydeHUs] HAHOOTITUKI

TpeOoBaHMt K
pa3pabaTbIBaEMOMY MPOEKTY
KBaHTOBO-ONTHYECKUX

CHCTEM JUISl PEUICHHS 33134

JMAarHOCTUKH,  HaBHUTrallUH,
CBSI3U u KOHTPOJIS
KOCMHMYECKOI'0
IIPOCTPAHCTBA

OCHOBHbBIE T€HJICHIINH
Pa3BHUTHUS ONTOMICKTPOHHKH,
He0OXO0IUMBIE TIPH
pa3paboTKe IPOSKTOB
KBaHTOBO-ONTHYECKHIX
CUCTEM JTsI PEIICHUS 3a]1a9
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)

Kontponbnas padota Nel «CBo#CTBa 2JIEKTPOMArHUTHBIX BOJIH U X
pacrnpocTpaHeHue uepe3 HeoqHopoaHbIe cpeab» (KonTponbhas paboTa)
Kontponbnas padota No2 «Tepmunonorus Hanoontukun» (KontponbHas
pabora)

3ammurta 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: IlepexpecTHsIi orpoc

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBegeHMsi KOHTPOJBLHOro MepomnpusaTusi: KoHTpoibHOE MeponpusTue
MpoBOAUTCS B (OpME YCTHOTO IEPEKPECTHOTO OIpoca IO MpoiaeHHOW Teme "BBenenue B
HaHOONTHUKY". B Teuenue 15 MUHYT B Hayane 3aHATHUS CTYAEHTaM IIPEAJIAraioTcsl BOINPOCHI, 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:

3HaTh:  OCHOBHBIE  TEHIEHIUU 1.Kakue pa3ienbl H3ydaroTcsi B paMKax JUCIUTUTMHBI
pa3BUTHS ONTORJICKTPOHUKH, “Haonontuka”?

HEOOXOJMMBIE TpU  pa3paboTKe 2.YT10 Takoe HAHOTEXHOJIOTHH?

MPOEKTOB  KBAHTOBO-ONTHYECKHX 3.Yem 00BsCHSIETCS TOSBIEHUE HOBBIX CBOMCTB Y
CUCTEM JUIsl  pelieHus  3ajaad HaHOPa3MEPHBIX WU HAHOCTPYKTYPUPOBAHHBIX
JTUArHOCTHKY, HABUTAIIUU, CBSI3U U MaTepuaioB?

KOHTPOJIA KOCMHYECKOTO 4.Yto siBnsieTcsi 00bEKTOM U3yUEHUS] HAHOONITUKU?
MPOCTPAHCTBA 5.ChopmynupyiTe OCHOBHYIO UJCI0 HAHOONTHKHU.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BbEME HIIU BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO, BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHKa "yI0BIEeTBOPUTENIBHO" BEICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-2. KourpoJubHas padora Nel «CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH M UX
pacnpocTpaHeHue Yepe3 HeOJHOPOAHBIE CPeAbI»

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHHusi KOHTPOJIbHOr0 MeponpusaTus: [lncbMeHHas KOHTpoJibHAs paboTa 1o
BapuaHTaM. B kaxJ1oM BapHaHTe 110 2 33/1a4H.




KpaTkoe conep:kanue 3a1aHus:

Hamucatp perenue npeajiaraeMoi 3a1aud U JOBECTH 10 YMCIOBOTO OTBETA.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTh: IMPOBOAWTD aHaJIn3 u
pacCUYUTBIBATD napamMeETphul
BSaHMOI[efICTBHH OIITHYCCKOTI'O

U3JIYYCHUST C BEIIECTBOM TIpHU
pa3paboTKe MPOEKTOB KBaHTOBO-
ONTUYECKUX CHUCTEM JUIs PELICHUs
33/1a4  JUArHOCTUKHU, HAaBUTIaLWH,
CBSI3U U KOHTPOJISI KOCMHUYECKOTO
MIPOCTPAHCTBA

1.HamucaTtpe ypaBHEHHE [J1s1 BCEX KOMIIOHEHT IIOCKOM
MOHOXPOMAaTHYECKON BOJIHBI, pacpOCTpaHSIOLIEICS B
cpene ¢ mokasaresem npeiaomiienus N=1,6520 B
HanpaBJIeHUHU, cocTaBisitonieM yriabl 30° u 60° ¢ ocsimu
OX u OZ coOTBETCTBEHHO MPH CISAYIONINX MapaMeTpax:
JUTMHA BOJIHBI B BakyyMme paBHa 0,633 MKM, IJIOTHOCTb
MOIITHOCTH — 1 Br/cM2, IIOCKOCTh MOJISIPU3AIAN
cocraBisieT 45° ¢ mnockoctbio XOZ.

2.EcTecTBEeHHBIN CBET C MHHTEHCUBHOCTBIO | ajgaeT moj

yriom bprocrepa u3 Bo3ayxa Ha INIOCKONApaJIEIbHYIO
CTEKJISIHHYIO IJIACTUHY C MOKAa3aTeIsIMU MPEIOMIICHUS N
=1,50.

HaiiTu "HTEHCUBHOCTB U CTENEHb MOJISIPU3ALIMT
MPOILIEIUIETO Yepe3 MIACTUHY ITyUKa.

3.0npenenuth (OKYCHOE pacCTOSTHUE TOHKOTO
KOMITOHEHTA B BO3/yX€E, €CJIM PACCTOSIHUE MEXTY
npeameToM u u3obpaxenuem L = 300 mm, pazmep
npeamera y = 2 cM, nzodpakenus y’ = -1,2 cm.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHkKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-3. Kontpoabhas padora Ne2 « TepMHUHOI0TMSI HAHOONITUKU»

®opmbl peaausanun: [lucpmennas pabora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 35

IIpoueaypa nmpoBeaeHusi KOHTPOJbHOro Meponpusitusi: KonrponbHas pabora cocrout u3 10
BOIPOCOB. Bonpock! 03By4MBarOTCS MOCIENOBATENBHO, HA KaXK/IbIil OTBET BbLAEISAETCA He Ooiee 3
MUHYT. OTBETHI JAIOTCSl MUCBMEHHO B TEYEHUE 3TOro BpeMeHHU. B KoHIle MepomnpusiTHs paboThl
CHAIOTCSI IPENOIaBATENIO.

Kpartkoe cogep:xkanue 3a1aHuA:
CdhopmynupyiiTe MaKCHMaIbHO pa3BepHYTHIE OTBETHI Ha MPEUIOKEHHBIE BOITPOCHI (BKIIFOUYAs
(bopMyIbl, PUCYHKH U T.JI.)




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTb: OCHOBHBIE TEPMHUHBI U 1.Yro sBnsieTcs 00BEKTOM M3y4eHUs HAHOOTITUKHU?
HOHATHUSA HaHOOITHUKH, 2. Yto Takoe AU paKMOHHBIN Npeien U 4eM
UCTIOJIb3yeMble TIpU  pa3padoTKe OOBSICHACTCS €r0 CyIIeCTBOBaHHE?
IPOEKTOB  KBAHTOBO-ONTHYECKUX 3.Hanucats onpeneneHye TepMuHa « 9BaHECLIEHTHAs
CUCTEM Juld  pelleHus  3ajad BOJIHAY.
JMAarHOCTUKYU, HaBUTallUM, CBA3M U 4.Hanucars onpenesnenue tepMmuHa «lIpomnararop nosus».
KOHTPOJIA KOCMHUYECKOIO 5. Uto Takoe pyHKLHUS pacCesTHUS TOUKU?
IPOCTPaHCTBA 6. Uto Takoe oceBoe pasperieHue?
7.B 4yem 3akiodyaeTcsi OCHOBHAs Hiesl KOH(OKaIbHOM
MMKPOCKOTIHH?
8.B 4em 3akio4aeTcsi OCHOBHAsS Mies MUKPOCKOIIUU
OJIMKHETOo MoJs?
9.Yto Takoe 30H] OJIM>KHENOJIBHOTO ONITUYECKOTO
MHKpOCKoTa?
10.YTo Takoe NOBEpXHOCTHBIE IJIA3MOHBI?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu eblnonerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouIio" BEICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BBIIIOJIHEHO

KM-4. 3amura pedepara

®opmbl peaju3anun: Beictyruienue (10K1am)

Tun koHTpoILHOTO Meponpusitusi: Pedepar

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJIBLHOIO MeponpusATHA: 3amuTa pedepara B BUAE IPE3EHTALNUN
Ha 5-7 MUHYT I10 3aIaHHOU TEME.

KpaTlcoe CoA€cpKaHME 3alaHUA:
I[ToaroroBuTh MPE3CHTAINIO U TCKCT AOKJIada I BBICTYIVICHUA HA 3aIaHHYIO TEMY.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: OCYIIECTBIATH IOUCK U 1.0co0GeHHOCTH pacpoCTpaHeHHs U POKYCHUPOBKHU
aHAIU3UPOBATH Hay4yHO- ONTUYECKUX ITyYKOB B HAHOPA3MEPHBIX MacIITa0ax.
TEXHUYECKYI0 HH(pOpMALUIO H 2.MeTo1bl NOBBIIEHUS IPOCTPAHCTBEHHOT'O pa3peIICHUs
BbIOMpAThH HE0O0XO0UMbIE ONTUYECKUX CUCTEM JI0 HAHOMETPOBBIX 3HAYECHHH.
DIIEMEHTBI pu pa3paboTke 3.Knaccugukanus 1 BUpl HAHOPAa3MEPHBIX ONTHYECKUX
MPOEKTOB  KBAaHTOBO-ONTHYECKUX MHUKPOCKOTIOB.

CUCTEM JUId  peELIeHus  3ajad 4.Tunsl ¥ cr1ocoObl U3TOTOBJIEHUS 30HIOB IS
JUArHOCTHKYU, HABUTALIUU, CBSI3U U ONTUYECKON MUKPOCKOIHMH OJMKHEr0 MOJIs.




KOHTPOJIA KOCMHUYECKOIO 5.MeTob! ynpaBiaeHUs pacCTOSHUEM MEXIY 00pa3oM U
IIPOCTPAHCTBA 30HIOM.

6.Buibl M XapakTepUCTUKH KBAaHTOBBIX M3JTydaTeliei.
7.DOTOHHBIE KPUCTAILJIBI U ONITUYECKUE
MHUKPOPE30HATOPHI.

8.I1oBEpXHOCTHBIE MJIJA3MOHBI B HAHOONTHKE.

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CIIM 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

10




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. Bompocsl, u3ydyaeMbie B HAHOOIITUKE: YTO TAKOC HAHOTEXHOJIOTHH, HAHOOIITHKA, 00OBEKT
W3YYEHHUS HAaHOOINTHUKHU, TU(PPaKIIMOHHBIN TIPeeN, B3aUMOACHCTBHE CBETAa C HAHOPA3MEPHBIMU
CUCTEMaMH, IPEUMYIIIECTBA ONTHYECKUX METOJIOB.

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: JJIMHA BOJIHBI B Bakyyme paBHa 0,633 MKM, TIIOTHOCTH MOIIHOCTH — 1 BT/cM2,
IUIOCKOCTH MOJsipU3auu coctapiseT 45° ¢ mockocThio XOZ.

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

1. Komnerenuust/Muaukarop: NJI-1nx1 AHaim3 HCXOMHBIX TpeOOBaHMI K pa3pabaThiBACMOMY
MIPOEKTY KBAHTOBO-ONTUYECKUX CUCTEM /ISl PEIICHUS 3a7a4 AUArHOCTUKY, HABUTAIINH, CBA3H U
KOHTPOJII KOCMHYECKOTO MPOCTPAHCTBA

Bonpocel, 3a1anns
1.1. IloacBerka B 1ajbHEM I0JIE€ U JETEKTUPOBAHUE B OJMIKHEM 110JI€ (CXEMbI U IIPUHLIUIIBI
paboThl MUKPOCKOIIOB JJAHHOT'O 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: paclpoCTpaHEeHHE U (OKYCHPOBKA 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. IIpuHIMIBI MUKPOCKOIIMH OJIMKHETO TOJI.

2. C moMomipio pacyeTa mepBoro MapakCHaIbHOTO JTyda ONpeAeTUTh (POKYCHBIE PACCTOSHUS
cdepuyeckoil npenomIstomiel HoBepXHOCTH paanycoM r = 100 Mmm, pa3zzenstonei 1Be cpeabl ¢
nokazaressiMu rpenomiienus N1 = 1,3328 u n2 = 1,6328.

4.1. IlpuHnuns! KOH(POKATEHOW MUKPOCKOIINH.

2. Toncras nun3a ¢ paaumycamMu KpuBU3HBI 'l = 50 cM u r2 = -50 cm tosmuHoi d = 2,0 cM
BBINOJIHEHA U3 CTEKIIA C MoKa3aTeneM npenomieHus n = 1,5500. C momoupro MaTpuyHbIX
METOJIOB OIIPEENUTh OKYCHBIE PACCTOSIHUS JIMH3HI, MTOJIOKEHHE (DOKYCOB M TJIaBHBIX
IIJIOCKOCTEM.

Matepuanbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.IlpucraBka "HaHO-" 03HauaeT
OtBerTsI:
A) 109.
b) 10-3.
B) 10-9.
') 10-6.
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Bepusrii otet: B) 10-9.
2.YT1o o3HavaeT npucTaBka "HaHO-" B HAHOTEXHOJIOTUSIX?
OTBeTHI:

A) Pa3zmMep cozmaBaeMbIX U U3y4aeMbIX 00bekTOB MeHble 100 HM 10 BceM MPOCTPaHCTBEHHBIM

HU3MEPEHUSIM.
b) Pa3zmep cozmaBaembIX U n3ydaeMbIX 00beKTOB MeHbIe 100 HM XOTs ObI 110 OJTHOMY M3
MIPOCTPAHCTBEHHBIX U3MEPEHUN.

B) Pa3Mep CO31aBa€MbIX U U3y4aCMBbIX 00BEKTOB COCTABJISIET CAWHUIBI HM, T.€. HC ITPCBBIIIACT

10 aM.

I') Pazmep co3maBaeMbIX U 3ydaeMbIX 00beKTOB MeHbIe 100 HM O 1BYM IIPOCTPAHCTBEHHBIM

U3MEPECHUSM.

Bepnsriii otBeT: b) Pasmep coznaBaembix u nzydaemMbix 00bekTOB MeHbIIe 100 HM XOTS OBl

10 OZJTHOMY U3 MPOCTPAHCTBEHHBIX U3MEPEHUM.
3.IlepBoe ynmoMuHaHHE METOJIOB U UCH HAHOTEXHOJIOTHH U (pa3a: «Tam BHU3Y elé MHOTO
MeECTa» — MPUHAIJIEKUT:
OTtBeTsI:
A) Puuapny ®eiinmany.
b) [lxxon ¢ou Heitmany.
B) Teonopy Meiimany.
I') Puuapay Jlokunsy.
Bepnpniii otBet: A) Puuapay deiinmany.
4.Kax 107151 aTOMOB Ha TOBEPXHOCTU 00BEKTA MO0 OTHOIICHUIO K KOTMYECTBY BCEX aTOMOB,
COCTABIISIIONINX ATOT OOBEKT, 3aBHCUT OT pa3Mepa 00bEKTa:
OTtBeTsI:
A) YOBIBaeT ¢ yMECHBIIIEHHEM pa3Mepa O0BEKTa.
b) He mensiercs mpu u3MEHEHHH pa3Mepa 00beKTa.
B) Poct unu yObIBaH#e 3aBUCUT OT (POPMBI TOBEPXHOCTH OOBEKTA.
I') Pactét ¢ ymeHbIIeHuEM pa3mepa 00beKTa.
Bepnpsiii otBet: I') Pactér ¢ ymenbiienneM pasmepa o0beKkTa.
5.Yto orpannunBaeT (pOKyCUPOBKY IYYKOB HOHOB, 3JIEKTPOHOB U U3Iy4yeHus (cera)?
OTBeTHI:
A) Pa3mep uactu.
b) Macca yactuu.
B) JlnuHa BonHBI, AJIMHA BOJHBI J1e bpois.
I') UTHTeHCUBHOCTD My4Ka, U3TYYEHHUS.
Bepwsiii otBet: B) [lnnHa BoHbI, [IHHA BOTHBI e bpoiins.
6.HanoonTtuka — 3to
OTBeTsI:
A) pa3zien HAaHOTEXHOJIOTHI, B KOTOPOM M3Y4arOTCsl B3aUMOJIEHCTBUS HAHOYACTHUII C )KUBBIMU
CHUCTEMAaMH.
b) paznen onTuku, nu3ydaronuii 3aKOHbI pacpOCTPaHEHHSI CBETA B MIPO3PAYHBIX CPEAax U
HPUHIUIBI TOCTPOCHUS U300paKEHUH B ONTHYECKHX cHcTeMax 0e3 yuéTa BOJIHOBBIX CBOMCTB
CBeTa.
B) pasnen ontuku, n3ydaromui B3aMMOAEHCTBUE CBETA C HAHOPA3MEPHBIMH CTPYKTYPaMH.
I') pazmen ¢pusndeckoil ONTHUKH, U3ydalOINi HHTEpHEPEHITNIO, TU(PPaKITHIO, TTOJISIPU3AIUIO U
JpyTHUe SBIEHUS, 111 KOTOPhIX HEOOXOIMMO BOJTHOBOE MPECTAaBICHUE IPUPOIbI CBETA.
Bepnpriii otBeT: B) paznen ontuku, u3ydaromuii B3auMOJIeiCTBIE CBETa C
HAaHOPA3MEPHBIMU CTPYKTYpaMHU.
7.DYHKIHS pacCesSHUS TOUKU —
OTBeTsI:
A) 5T0 3aBUCUMOCTH JU(GPAKIIMOHHOTO TIPeeia OT pa3Mepa UCTOYHHUKA.

12



B) 510 XapakTepucTHKa rnepesadn CTpyKTYphI IPeIMETa ONTUYECKON CUCTeMOM Kak (yHKIUU
IIPOCTPAHCTBEHHBIX YaCTOT.
B) 310 (hyHKIMS 3aBHCUMOCTH MTeproJia HHTEP(HEPSHIIMOHHBIX KOJICI] OT JJTMHBI BOJTHBI
W3JIy4EHHUS.
') 370 n300pakeHUe TOUCUHOTO NCTOYHHKA, JABAEMOE ONITUYECKON CUCTEMO.
Bepnsiii otBet: I') 3T0 M300paXkeHNEe TOUEYHOTO UCTOYHUKA, JaBAEMOE ONTUYECKOM
CUCTEMOM.
8.DBaHecIieHTHas BOJIHA o0pa3yeTcs
OTBeThI:
A) B OJTHOPOJIHBIX Cpeax.
b) B HeotHOPOAHBIX cpenax, HallpuMep, Ha FPAHULIE pa3iena IByX Cpell.
B) B myukax cBeTa BHICOKOM HHTEHCUBHOCTH.
') B o6nactu (hOKYyCHPOBKH U3ITYUYEHUSI.
Bepupiii oTBeT: b) B HEOAHOPOAHBIX cpeax, HAIPUMEDP, HA TPAHUIIE pa3/iesia ABYX CpPe/l.
9.IlpocTpaHcTBEHHAs YacTOTa U3MEPSETCS B
OTtBeTsI:
A) m-1.
b) I'n.
B)c.
I') pan.
Bepnpiii otBeT: A) M-1.
10.Kputepuii Panes — uso6pakeHue 1ByX OJMHAKOBBIX HCTOUHUKOB Pa3pelInMbl, €CIIU
OTBeTHI:
A) LIeHTpaNbHBI MAKCUMYM JUGPAKIIUN OT OJJHOTO HCTOYHUKA COBMAAAET C MEPBHIM
MHUHHUMYMOM OT JPYyTroro.
b) nepBbIit MUHUMYM AU(PAKIHKA OT OAHOTO UCTOYHHKA COBIAJAET C MIEPBBIM MUHUMYMOM OT
JIpyroro.
B) nentpanbHblit MakcUMyM TUGPAKIIUU OT OJHOTO UCTOUYHHKA COBIAAAET CO BTOPHIM
MHUHUMYMOM OT JIPYyTrOro.
') nenTpanbHBI MaKCUMYM TUGPAKIIUU OT OJTHOTO UCTOYHHKA COBIMAAAET C IIEHTPATbHBIM
MaKCHMYMOM OT JIpYyToro.
BepHnbslii 0TBeT: A) 1IeHTpaIbHBIA MAaKCUMYM TU(PAKIIUU OT OJTHOTO HCTOYHHUKA COBIAAET
C IEPBBIM MUHUMYMOM OT JAPYTOTO.
11.®oToHBI C OONBUTUMHI SHEPTUSIMU COOTBETCTBYIOT
OTBeTHI:
A) 6OJBIITUM JUTHHAM BOJIH.
b) 6onbmnM yactoram.
B) 601b1IMM CKOPOCTSIM pacpOCTpaHEHUSI.
') MeHbIIMM YacTOTaM.
Bepwsiii otBet: b) 6ompimM yactotam.
12.Kakoe u3 ypaBHeHHIT MakcBesia UMeeT CIeAYIOMUNA (GU3NIECKUNA CMBICT: «HE CYIIECTBYET
MarHUTHBIX 3apsJIOBY.
OTtBeTHI:
A)
E)
B)
I)
Bepusliii otBeT: b)
13.Kakoe u3 ypaBHeHHI MakcBelia UMeeT CIIeAYIOIHNA (PU3HUECKAA CMBICTT: «M3MCHECHHE
MarHUTHOM MHAYKIMH MOPOKIAET BUXPEBOE SIEKTPUUECKOE TIOJIEY.
OTBeTHI:

A)
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BepHnsriii otBeT: B)
14 .ITonspusanus ceera —
OtBeTsl:
A) 3T0 ynops0YeHHbIE KOIe0aHus B IPOCTPAHCTBE BEKTOPA HAPSKEHHOCTH AIIEKTPHUYECKOTO
I10JI1 CBETOBOM BOJIHBI.
B) 510 pusmueckoe CBOWCTBO BelIeCTB MPUOOPETATh SICKTPUUESCKUN HITH MAarHUTHBIN
JUIOJIBHBIM MOMEHT BO BHEIIHEM IEKTPOMAarHUTHOM IIOJIE.
B) 3TO HenMHENHBII ONTHYECKUH MTPOLIECC, BBI3BAaHHBIM M3MEHEHUEM [10KA3aTeNs IPETOMIICHUS
MaTEpUasOB, IIOABEPTAOIINXCS MHTEHCUBHOMY JIEKTPOMAarHUTHOMY U3J1y4YCHHUIO.
') 5T0 HEeNMMHEHHO-ONITHYECKUH Mpolecc, B KOTOPOM (POTOHBI C OAMHAKOBOW 4aCTOTOM,
B3aUMO/ICHCTBYS ¢ HEJIMHEHHBIM MaTepUanoM, 0ObEANHAIOTCS ISl YOPMUPOBAHMSI HOBBIX
(OTOHOB C yIBOCHHOI SHEPTHEN.
Bepublil oTBeT: A) 3TO ynops04eHHbIe KosieOaHUsl B IPOCTPAHCTBE BEKTOPA
HaNpsLKEHHOCTH AJIEKTPUYECKOTO T10JIsI CBETOBOM BOJIHBI.
15.Curnan ontu4eckoro OJIMKHETo oS, IeTeKTUPYEMbIH 30HI0M C IIOBEPXHOCTH 00pasiia, ¢
YBEIMYCHUEM 3a30pa MEXK/1Y 30HIAOM H 00pa3ioM
OtBeTsl:
A) pacté€r.
b) ne mensercs.
B) poct win cniag 3aBUCUT OT POPMBI 30HAA.
') ymeHbIaeTcs.
Bepnpiii otBeT: I') ymeHnsbIiaercs.

11. Onucanue wikanvt ouenusanus

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinoanenus 3nanus: Ouenka «OTJIMUHO» BeIcTaBisIeTCS CTYICHTY,
KOTOPBIiA MMOKa3aJl MPU OTBETE Ha BOMIPOCHI OMJIeTa U Ha IOMOJHUTENbHBIE BOMIPOCHL, YTO BIIAICET
MaTepuaIoM U3y4YeHHOW AUCIUIUTMHBI, CBOOOTHO IPUMEHSIET CBOU 3HAHUSI IPU BHIOOpE TPHOOPOB
JIA3€pPHOUN TEXHUKH JJIsl PELIEHUS TOW WIM MHOM TEXHUYECKOU 3a1auu.

Ouenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoanenus snanusa: Onenka «XOPOILIOy BeicTaBnsieTcst CTYAESHTY,
B OCHOBHOM IPaBHJIBHO OTBETUBIIEMY Ha BOIIPOCHI OMJIETa U HA JOMOJHUTENIbHbIE BOIPOCHI, HO
JIOITYCTUBIIIEMY TP STOM HETIPHHIUTHAIEHBIEC OITHOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu gvtnoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/ICHTY, KOTOPBIM B OTBETAX HAa BOMPOCHI OMJIETa TOMYCTHII CYIIIECTBEHHBIC U JTaXKe
rpyObie OMOKH, HO 3aTEM HCIIPABUI UX CaM.

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUHM ¢ [lomoxeHnem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaenToB H1Y «M3OW» Ha 0OCHOBaHHM CEMECTPOBOM U 3aYETHOM COCTABIISIFOIIUX.
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