METOANYECKME PEKOMEHAOAL NN
Mo OPrAHU3ALMN YPOYHO M BHEYPOYHOW
NEATENBHOCTU B PAMKAX MOAVNA

ABTOPbI YPOKA:

MaxoB iBaH CepreeBuny, kaHg. pu3.-maT. HayK

HagTounn Anekcen Munxamnosuy, KaHg. du1s.-maT. HayK

MexgyHapogHaa nabopaTopua KBaHTOBOM ONTO3/1IEKTPOHUKU

CaHkT-lNeTepbyprckan wKona pUsnKo-maTemMmaTUHecKmx u
KOMMbIOTEPHbIX HAaYK

HWY Bbicwasn wKona skoHoMuKK — CaHKT-lNMeTepbypr

[Ona Bo3pacTta

9-11 knacc

TpygoemKocTb

2 yaca
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CueHapumn ypoKa

Ha3BaHue YT0 TaKkoe nasep 1 4Yem OH OT/AMYaeTCca OT ceeToamoaa’?

CmblC YyebHoe uccnegoBaHve Ha OCHOBe MaTepuasoBs
NPUKNAAHbIX HAy4YHbIX WCCAeA0BaHUM. 3HAaKOMCTBO C
NPUKNAAHbIMMN paspaboTKkamu, co3gaHue
MCNbITaTebHbIX CTEHA0B, NCMNbITaHME HOBbIX NMPMOOPOB.

KnroueBble 3HaKOMCTBO LWKO/bHWUKOB C ONTUYECKUMK ABACHUAMN,

CMbIC/IbI nexawymm B ocHoBe paboTbl nNasepa, Co CBOMCTBaAMM
Na3epHoro M3sy4yeHus 1 C MCMosib30BaHMeM asepa 414
ONTUYECKUX U3MepeHunm

BospacT, BospacTt - 10-11 Knacchl, KOAMYECTBO y4aCTHMKOB OT 15

4Kncao ao 30 uvenosek. @opma opraHuMsaumm - rpynnosad

YYaCTHMKOB paboTa no 3-5 yenogex.

PecypcHoe [MpoeKTop, NOAKAUYEHHbIVM K KOMMbHOTepy, IKpaH

obecnedveHuve

ObopynoBaHue ana rpynnoBon paboTbl: 3eneHas
nasepHas yKasKa, KpacHasa nasepHan yKasKa, UCTOYHUK
«benoro» ceeta (csetoamog, namna), ¢doToKamepa
(MoBUNbHBLIN TenedoH), dorkycupytowas amH3a, CD uau
DVD AaucK, 3KpaH, NMHeWKa, yrnomep, 3ano/IHeHHbIV
BOAOM MNpPO3pauyHbiil KOHTenHep (CTekno, OprcTexno),
LIBETHOE CTeK/0 UAWM LBEeTHOM MOAMITUNEH.

Mpumeyarume. [ToMHUTE 0 HEOBXOAMMOCTM CObAoAeHMA
Mep 6e3onacHocTM npu paboTe C nasepom! He
MCNOAb30BaTb /a3epbl MOLIHOCTbO 6onee 5 MBT,
n3beraTtb NonagaHua na3epHoOro Mu3nyyeHwa, B TOM
4yKC/1e 3epKasibHO OTPaXKeHHOoro, B raasa.

YTo Takoe nasep 1 4em OH OT/IMHaeTCAa OT cBeTogmoga’? htweek.ru
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JTanbl n Bpems

3Tan 1. Beegenue (15 MUHYT)

JT1an 1.1. MoAcHeHme, 4To Takoe GOoTOoHbI, 0630p UCTOYHMKOB U3AYHEHUA.

Yto genaet
opraHm3aTop?

ObpallueHmre K LWKOAbHUKaM:

CBeT — 3TO NOTOK YacTuL, Ha3biBaeMbix GOTOHbI. Kaxkabiv
GOTOH xapaKTepulyeTca onpeaeneHHoM AIMHOM BO/THbI
ceeTa. CywecTByeT MHOXKeCTBO Pa3/IMyHbIX BUAOB
MCTOYHMKOB CBeTa, Pa3/IMYaoLLMXCA MPUHLMMIOM
BO3HMKHOBEHMA 1N31yYeHMd, paboymm BeLecTBoOM,
KOHCTPYKLUMen 1 ApyrMmMmm 0CObeHHOCTAMM.
BONLWMHCTBO U3 HUX M3y4arOT GOTOHbI, MMerLLMe
pa3Hble A/MHbl BOAH. Kakue Bbl 3HaeTe cnocobbl co3aaTh
MCTOYHUK M3nyyeHna? (LUKOMbHUKK NpeaaiaraoT CBOoM
BapuraHTbl). MTak. 1) MOXKHO CU/IBHO HArpeTh Kakoe-
HMBYAb Tes0, Hanpumep, KYCOK MeTansa B KOCTpe, Unu
HUTb B NaMme HakKaanBaHWA, UaK, Hanpumep, KaKkyr-
HMbyab 3Be34y, CKarkem, ConHue. B 3aTom, cnyuae mbl
NOAYYMM UCTOUHWK U3AYYEHUS, XapaKTepu3yHLwninca
LUMPOKKMM M CMAOLLIHBbIM CMTeKTPOM U31yYeHK s
(memoHcTpauna cnanga Nel). 2) [lpyron BapuaHT — Kak-
HMOYAb 3aCTaBNTb BELLECTBO HOMUHECLMPOBATb. JTO
MOKeT OblTb XMMMYeCKana peakumsa, T.e.
XeMUAMUHECLeHLUMSA, STeKTPUYECKUM TOK, T. .
31eKTpontoMmMHecueHuma n ap. lNpumep — ceeveHme
HaCeKOMbIX, TFOMUHECLLeHTHbIe AaMMbl, U,
cBeToamoabl. B aTom cayyae cnekTp nsnydeHma byaer
yKe, uem y ConHua, HO BCE »Ke HEe MOHOXPOMaTUYHbIN,
4aCTO OH TaK»Ke bbIBaeT nHenyaTbiM (AemMoHCTpaums
cnanga Nel). 3) A B HeKOTOPbIX CYUYaAX, MOXKHO
NOAYYTb MOHOXPOMATUYECKOe 1 HanpaBaeHHoe
n3ny4yeHue, Kakoe 0bbI4YHO ObiBaeT Yy a3epHbIX
MCTOYHUKOB (gemoHcTpaums cnanga Nel). 06 3Tom mMbl
cerogHsa M NoroBoprm nonoapobHee.

YTo Takoe nasep 1 4em OH OT/IMHaeTCAa OT cBeTogmoga’? htweek.ru
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Y10 genatoT BocnpuaTtmne npobnemHo-TemaTnyeckom MHdopmaumm

YUYACTHUKMN ? OT yumnTena v NoAroTOBKA K BbIMO/HEHWHIO
NPaKTUYeCKOro 3a4aHusa

PecypcHoe [MpoeKTop, MOAKAUYEHHbIN K KOMMNbHOTepy, IKpaH

obecne4yeHue

J1an 1.2. KpaTtkasa ucrtopma nsobpeTteHns nasepa v NomcKa ero

NnpUMeHeHnn

ObpauleHune K yyeHnKam:
YTo nenaet dusmyeckume APUHUMAbI noay4yeHus nasepHoro
opraHnsaTop? N3nyyeHMa ObIAM CHOPMYAMPOBaAHbI y»Ke B Hadane XX

Beka. B 1916 rogy JWHWTENH OTMeTwWa, 4To
CTUMYNMPOBAHHOR M3/1yYeHVe MOXKeT CyLeCcTBOBaTb.

B 1954 roay bacos u [Mpoxopos B Pr3NYeCKOM MHCTUTYTE
nvenHu [1.H./lebegesa B MockBe u TayHC BmecTe C
fopgoHom 1 Llanrepom B Konymbunckom yHnBepcuteTe
B Hblo-Mopke  npaKTWyecks  OAHOBPEMEHHO W
COBEpLWEeHHO  HesaBuMCMMO  A0buancb  reHepaymu
PAaAMOBOMH MPW MOMOLUM MOAEKya. ITo b6bin nprbop
HOBOro Tuna. MonekynsapHbI reHepaTop — Ha3Banu ero B
MockBe, Masep - okpecTunun ero B Hoto-Mopre. Cnoso
«Masep» 06pa3oBanoCb M3 MepBbiXx OYKB aHMAMMCKOM
dpasbl, ONUCbIBAKOLLEN MPUHLKWN, feXKallni B OCHOBe
paboTbl Nprbopa («ycuneHre paamoBoH MNPU MNOMOLLM
BbIHY*AEHHOrro McnycKkaHmAa» - «Microwave
Amplification by Stimulated Emission of Radiation»),
(memoHcTpaunsa cnanga Ne2).

JTo bbIN CTapwmi 6bpaT nasepa.

16 maa 1960 r. T. MeimaH NpoaemMoHCTPMPOBan pPaboTy
NepBoro ONTWMYECKOro KBaHTOBOrO reHepatopa —
nasepa, HasBaHus-aHanora masepa (LASER o3Hauaer
Light Amplification by Stimulated Emission of Radiation),
(memoHcTpaunsa cnanga Ne2).

HeobXxoanmocCTb TaKOro MCTOYHKMKA M31y4YeHMa Kak na3sep
He Oblna MOMHOCTbHO OCO3HAHa Aarke Ha MOMEeHT ero
co3agaHua. Hanpumep, B poaHon nabopaTtopum TayHca
MHOrMe ero Kosasaerun, nogcmMmerBaach Hag HUM, OKPeCcTUAmn

YTo Takoe nasep 1 4em OH OT/IMHaeTCAa OT cBeTogmoga’? htweek.ru
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Mma3zep, Kak: «Means of Acquiring Support for Expensive
Research» («cpeacTBo Moay4YeHMA MOAAEPXHKKM  a1A
A0POroCTOALNMX MCCaedoBaHniny), uan: «More Applied
Scientists Eat Reqular» («bonblie yyeHbIX-NpUKIaLgHNKOB
enAaT perynapHo») wan: «Military Application Seem
Extremely Remote» («BOEHHbIE MPUMEHEHMA KarKyTCH
KpalHe OTAafIeHHbIMUY»), «rOTOBble pelleHna eLwé
HensBecCTHbIx npobnem» [Townes C. H. The first laser].
MHorve gaxke TpeboBanm NpeKpaTUTb 3TY HEeMbICANMYHO
pacTpaTy cCpeacTB Ha becrnonesHble KCCAeA0BaHMA
(memoHcTpaunsa cnanga Ne2).

O,EI,HaI-(O npowsio BCcero /imb HEeCKO/IbKO s1eT 1 3adaydin
MocCbIMNnanncb Kak U3 pora n3obunua...

CerogHa Mbl MPUCMOTPUMCA K 1a3epy NobansKe, a Bbl
noaymMmamTe, MoXKeT OblTb KakMe-To eLle O4YeHb BarKHble
NpYMeHeHMA TaKoro MCTOYHMKA U3AYYeHMA He
peanr3oBaHbl?

Y10 genatoT BocnpuaTtme npobnemHo-TemaTnyeckom MHdopmaumm

YUYACTHUKMN? OT yumnTena v NoAroTOBKA K BbIMO/HEHWHIO
NPaKTMUYeCKOro 3a4aHusa

PecypcHoe [MpoeKTop, MOAKAUYEHHbIV K KOMMbHOTepy, IKpaH

obecneyeHue

JT1an 1.3. Urpa-uantoctpaums NpUMHUMNG CTUMY/IMPOBAHHOMO U31y4YeHu s

Yto genaet
opraHm3aTop?

Cenyac mbl Cbirpaem C BaMm B Urpy, KOTOpasa No3BOAUT
Ham MOHATb, No4yemMmy nasep KW3ay4daeT GOTOHbI OAHOM
ANVIHBI BO/THbI.

O3ByumBaHue  anAd LLIKONbHUKOB npeanaraembix
0b6CTOATENbCTB:

«Ne1. [MpeactaBbTe, UTO Bbl MULLINTE KOHTPO/bHbLIM TECT U
He 3HaeTe OTBeT Ha BOMpPOC. Kakou BapuaHT Bbl
noctasuTe? (HeobxoaMmo BbIbpaTh U3 BapuaHTos: 1, 2, 3,
4)».

[Mpomn3BoAMTCA roI0COBaHMEe NyTem MogHMMaHUA pyK 3a
Kaxkabl  BapuaHT nocnegoBaTenbHo.  Pe3ynbTaThl
3anMchbiBaOTCA Ha gocke (4na HarnagHoCTU  MOMKHO

YTo Takoe nasep 1 4em OH OT/IMHaeTCAa OT cBeTogmoga’? htweek.ru
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HapMCoBaTb AMArpammy: 0Cb «X» — BapuaHT OTBeTa, OCb
«y» - KOAM4YecTso rosocos). [lpeanonaraeTcd, 4TO
pacnpegeneHve byaet OTHOCUTe/IbHO PAaBHOMEPHbIM.
O3ByuMBaHuMe  41q LLIKO/TbHMKOB npegnaraembix
0b6CTOATENbCTB:

«Ne2. lNpeacTaBbTe, UTO Bbl NMLWNTE KOHTPOIbHbLIA TECT U
He 3HaeTe OTBeT Ha BOMPOC, HO C/Ily4aMHO yBUAEAU, YTO
coceq nocTaBw/, CKarkem, BapmaHT "3". Kakol BapuaHT Bbl
nocTtaBuTe?»

[Mpon3BOAUTCA rON0COBAHME NyTem NogHMMaHUA PyK 3a
Kaxkabl  BapuaHT nocnegoBaTenbHO.  Pe3ynbTaThl
3anMcbiBalOTCA Ha gocke (4na HarnagHoOCTU MOXKHO
HapucosaTb  Avarpammy). [lpeanonaraercd,  4TO
pacnpegeneHve byaeT C BblparkeHHbIM MaKCUMMyMOM Yy
BapmaHTa «3».

OpraHmsaTop o0606LuaeT pe3ynbTaTbl rOA0COBAHUM U
NPOBOAWT aHaNOrMK CO CMOHTAHHbLIM WM BbIHY*KAEHHbIM
N3nyyeHnem,

ObpallueHmre K LWKOAbHUKaM:

Kak Bbl yBUAeNW, KOorga y Bac He bbia10 npegnoyTeHnin KakK
r0/10COBaTh, TO BCe r0/10COBaAM CaAydarHbIM 0bpa3om u
pacnpegeneHne rosnocoB bbi10 paBHOMepHbIM. OgHaKo,
KOrga y Bac nofaBWaacb MHGOpmauma O BO3MOXKHO
npaBuM/IbHOM OTBeTe, TO Bbl MNpeanouysn roao0CoBaTb
OAMHAKOBO.

AHanorma c nasepom. Korga GOTOHbI He 3HAKT Apyr O
ApYyre — 3TO PeXkMM CMOHTaHHOro u3nyyeHus, GOTOHbI
M3yYarTCca  CaydalHbiM - 0bpasom  —  mM3ay4deHue
HeHanpasB/ieHHOe 1 MeeT LWVPOKMIM cnexkTp. B nasepHom
perkMme un3snydeHre nepexoauT B CTUMYIMPOBAHHbLIV
pPeXKMM, Korga GOTOHbI HAUMHAKOT NoApParkaTh APYr Apyry
(HanpasneHve, AHA BO/HbI), YTO MPUBOANT K CYKEHUHO
CMeKTpa M3/y4eHys, a ero HanpaB/eHHOCTb TaK*Ke Pe3Ko
CyrKaeTcs.

NTaK, 06006LLKMM, B C/lydae KOHTPO/IbHOro TecTa
BbIHY*KAEHHbIN CTUMYA 3TO Ccocen, HanMcaBLLNIM
onpeaesieHHbI BapraHT 0TBeTa; a B C/lydae na3epa
Haya/ibHbIM BbIHY*KAAOLLMM CTUMMYN0M byaeT nepsBbii

YTo Takoe nasep 1 4em OH OT/IMHaeTCAa OT cBeTogmoga’? htweek.ru
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M31yYeHHbI GOTOH, Bbi3bIBaKOLMIA 32 COO0M NaBUHY
$OTOHOB.

Uto genatoT
YUACTHUKMN ?

Yyactre B nrpe: rosioCcoBaHMe 3a BapkaHTbl OTBETOB,
nmomMoLlb B noagc4yeTe ro/siocoB n rnogsegeHnMn NToros.
LLIKONbHWKMK rO/I0CYKOT 3a BapWMaHT OTBeTa MNMOAHATMEeM

PYK.

dopMynnpoBKa BbiBOAa:

1. (WyTouHbIM) K 3K3amMeHam 1 TecTam Hago0 roTOBUTLCA

2. B pexkume cTumyanMpoBaHHOMro U3yyYeHns B 1asepe
BCe GOTOHbI CTAHOBATCA O4YeHb MOX0XKW APYr Ha APYyra,
4YTO MPUBOANT K CYXKEHWH CMeKTpa
(MOHOXPOMATUYHOCTb) U AMArpaMMbl HAMNPABIEHHOCTU
(nosBneHve nyya).

PecypcHoe
obecneyeHue

CneumanbHoe 0bopyaoBaHMe He TpebyeTca

IT1an 2. JKcnepumeHTanbHaa YacTb (45 MuH.)

Jtan 2.1. [leneHune Ha rpynn.l

Yto genaet
opraHm3aTop?

ObpallueHmre K LWKOAbHUKaM:

«[laBanTte pasgenumca Ha 5 rpynn yuyeHWKoB AnA
npoBeAeHMA 3KCNepuMeHToB. Karkaasa rpynna noayymT
BO3MOYHOCTb MOCT@BWTb 3KCMEPUMEHT, @ BbiBOAbl Mbl
byaem genaTtb BMecTe.

Kpome Toro, Kaxkgon rpynne y4eH1KOoB npeagnaraerca
BblbpaTb 6MAET C BOMPOCaMM MO MCMO/b30BaHMIO
MCTOYHMKOB M3/1yYeHMA, Ha KOTOPbIe Mbl OTBETUM B
KOHLe ypoka. Bo3moXKHO, OTBeT Bbl HaMgeTe B npouecce
NpoBeAeHusa 3KCMepruMeHTOB.»

Uto genatoT
YYACTHUKM ?

LLIkonbHMKK genaTca Ha 5 rpynn. Kaxkgaa rpynna
nosy4aeT No 6uaeTy C BONPOCaMM.

PecypcHoe
obecneyeHue

bunetbl co  cneaylWMMKM BOMPOCaMM  ANA  KarkaoM
rpynnbl:

YTo Takoe nasep 1 4em OH OT/IMHaeTCAa OT cBeTogmoga’? htweek.ru
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1. Bam Heobxoavmo CbIMUTMPOBATb MasK - AaTb 3HaK
OKpY*KarLLMM B MOpe, rae Bbl HAX0AMTeCh, YTO Bbl bygeTe
MCMONb30BaTh: CBETO- UM Na3epHbin gmoa?

2. Bam Heobxoarmo nepeaaTb 3HaK/CoOOOLLEHMe HOYbLO
Ha OTKPbITOM MPOCTPAHCTBE TOBapully, KOTOPbIM
HaxoauTCA B M3BECTHOM HampaB/eHuW, 4YTo Bbl byaeTe
MCMONb30BaTh: CBETO- UM Na3epHbin gmoa?

3. Bbl xoTuTe C nOMOWbK as3epa 3anncbiBaTb
MHPOPMALMIO HA ANCK, YTOObI

nonyymnacb Haubonbwaa MAOTHOCTE  MHPOPMaLUMK,
KaKOW f1a3ep Bbl BO3bMeTe:

KpaCHbIW UK 3e/1eHbIN?

4., Bam Hy»XHO onpegennTb pa3mMep MUKPO-O0TBEpPCTUA
A wenm. Kak MoXKHO 3TO caenaThb C MOMOLLb n1a3epa?
Kakon na3sep Bbl BO3bMeTe, 4TOObl MOBbLICUTb TOUYHOCTb
BalLen OLeHKW: KpaCHbIW UK 3e/1eHbln?

5. Bbl XOTUTe 3aWMTUTLCA OT YNbTPadMONeToBbIX yyen,
CTeK/I0 KaKoro LuBeTa Bbl BO3bMeTe: KPacHOro wau
cuHero?

3Tan 2.2. OnbIThl ¢ Andpakumen nasepHoro nsnyyenuna (15 muH.)

OJtan 2.2.1 OpraHnsauma 1 BeinoAHeHWe NpakTu4yecKkoro 3agaHua

YT1o nenaet
opraHm3aTop?

MpenogasaTent CTaBUT OMbIT C KOMM@KT-AMCKOM U
3e/1eHbIM /1a3epom.

BosbmMmuTe KOMMaKT AWUCK, HanpaBbTe Ha Hero cBeT
3eq1eHoro sas3epa. HampaBbTe cBeT, OTpPaXKeHHbIN
KOMMAKT AMCKOM Ha 3KpaH.

ObpalleHmre K LWKOAbHUKaM:

«4T0 Bbl BuguTe? [aBanTe 3aduKCrMpyem 3HaYMMYHO
MHDOPMALMID, YTO Mbl MOXXEM U3MepUTb B 3TOM OMbiTe 7»

YTo Takoe nasep 1 4em OH OT/IMHaeTCAa OT cBeTogmoga’? htweek.ru
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ChoTorpacdpupymnte ceeToBom addeKT. VI3mvepbTe
paccToaHne mexay AMdpakUMOHHbIMN MaKCUMyMaMmM —
COCeAHMMM APKUMU TOYKAMMU.

Y10 genatoT HabntogeHre onbiTa B NOCTAaHOBKe yunTenem,

YUYACTHUKMN? bopMyIMpoBKa ONMCAHMA YBUACHHOMO ABAeHNA —
YeTKKMe oTaesbHble AMDPAKLUMOHHbIE MaKCUMYMbl B
pesynbTaTe Andpakumy cBeTa C onpegeneHHon 4ANHOM
BO/HbI (532 HM).

PecypcHoe 3eneHan nasepHasa yKa3ka, KOMMNaKT AUCK, SKPaH,

obecneyeHue AVHenKa, poTokamepa.

Jtan 2.2.2 Beinon

HeHKe NpaKTM4YecKoro 3agaHua rpynnon Nel

Yto genaet
opraHm3aTop?

O3ByuMBaHMe 3a4aHUA:

Bo3bmnTe KOMNaKT AMCK, HanpaBbTe Ha Hero CcBeT
KpacHOro nasepa. HanpaBbTe CBeT, OTParKeHHbI
KOMMAKT AMCKOM Ha 3KkpaH. CTapanTech pacnonaraTb
BCE 3/1eMeHTbl ONMTUYECKOM CXeMbl TaK e, KaK 1 BO
Bpemsa npeabigyuiero onbita. ChoTorpadpupymte
ANDPAKUMOHHYIO KapTuHyY. Yem oHa oT/iM4aeTca oT
HabnAaBLIeNca BO Bpemsa npeablayLliero onbita?
N3mepbTe paccToaHmne mexgy audpakLOHHbIMU
MaKkCrMymammn. PaccumtanTe anmHy BOAHbI M31yYeHUs
KpaCcHOro nasepa.

Uto genatoT
YUACTHUKMN ?

BbinonHeHre paboTbl rpynnon y4eHnKoB, 418
OCTasIbHOr0 Kacca - opMyIMPOBKa ONMCaHMA
YBUAEHHOrO AB/EHNA — YBeAMYeHVe PacCTOAHUA MexXay
ANDPAKLUMOHHBIMW MaKCMMYMaMM MO CPABHEHWHO C
OMbITOM, BbIMO/HEHHbIM C NOMOLLbK 3e/1eH0r0 s1a3epa.

PecypcHoe
obecneyeHue

KpacHaa nasepHas yKa3Ka, KOMMaKT AMCK, 3KPaH,
AnHenKa, PoToKkamepa

J1an 2.2.3 Beinon

HeHue NpPaKTUYeCcKoro 3agaHua rpynnomn Ne2

Yto genaet

opraHm3aTop?

O3ByuMBaHMe 3a4aHUA:
Bo3bMKUTe KOMNaKT AMCK, HaNpaBbTe Ha Hero benbliii CeeT.
[na yBennyeHnsa ApKOCTH, CBET MOXKHO COOKYCMPOBATb C

YTto Takoe nasep n4em OH OTaAMYaeTCA OT CBETO,CI,VIO,EI,B?

htweek.ru
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MOMOLLbID  AIMH3bl. HanpaBbTe CBeT, OTpPa*keHHbIn
KOMMaKT AMCKOM Ha 23KpaH. YTo Bbl BuaguTe?
ChoTorpadupyimnTe 3TOT CBETOBOM IPPEeKT.

ObpauieHme K knaccy: «flonpobyinte 06bACHUTL
Habntogaemble ABneHna. B yem oTanuma KapTrHbl 414
N1a3epoB pa3HbIX LBETOB? B uem oTanume oT H1X
CUTyaumm co ceetogmogom? lMouemy mMbl He BUAMM
YeTKUX IMHUM B C/ly4ae cBeToanoaa ?»

YT1o genaroT BbinonHeHwre paboTbl rpynnon y4eHmKos, 414

YHACTHUKU ? OCTasIbHOrO Kaacca - opMy/IMPOBKa ONMCaHMA
YBUAEHHOrO ABMeHNA — pagyru B pe3yabraTe
andpaxkumm benoro ceeTa Ha AMPPaKLMOHHOM peLleTKe
KOMMaKT AMCKa, 0600LeH1e NoAyYeHHbIX pe3y/1bTaToB
418 ONbITOB C 21Ia3epamMmu 1 CBeTOAN0A0M.

PecypcHoe NcTounuk «benoro» ceeta (cBetoguoa, namna),

obecneueHue dokrycupytowaa nmH3sa, CD nam DVD anck, aKkpaH,

doToKamepa

Jtan 2.2.4 lNoAcH

eHue, 4HTO TaKoe LBeT

YT1o nenaet
opraHm3aTop?

ObpalleHme K LWKOAbHUKaM:

@POTOHbI C pa3HbIMU ANHAMMU BOSH B BUAUMOM
AVana30He CneKkTpa COOTBeTCTBYHOT onpeaeneHHoOMyY
LBeTY, Tak 4TO CBeT, U3y4aeMblit 0OblUHbIMU, He
Na3epHbIMM UCTOUYHMKAMU, COCTOUT M3 HECKOBbKKX
pPa3HbIX UBETOB. HeKoTopble KOMBUMHaL MM LIBETOB,
noaobpaHHbIe B onpeaeieHHoM NponopLnm,
YyenoBeYeCKU rna3 BOCNPMHMMAaeT KaK benbliin cBeT.
HbtoTOH NoKasasn, 4To 6ebl COTHeUHbIM CBET MOXKHO
Pa3/10XKNTb B paayry, B KOTOPOW MPUHATO BblgenaTb /
LUBEeTOB, HO Ha CaMOM faesie LIBeTOB B HeM QaKTUYeCcKun
beckoHe4yHo MHOro. B nocneagHee Bpema B KayecTse
MCTOYHMKOB 6e/10ro cBeTa LLMPOKO MCMNOb3YHTCA
No/yNpPOBOAHVMKOBbLIE CBETOAMOAbI.

YTo Takoe nasep 1 4em OH OT/IMHaeTCAa OT cBeTogmoga’? htweek.ru
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Y10 genatoT BocnpuaTtmne npobnemHo-TemaTnyeckom MHdopmaumm

YUYACTHUKMN ? OT yumnTena v NoAroTOBKA K BbIMO/HEHWHIO
NPaKTUYeCKOro 3a4aHusa

PecypcHoe [MpoeKTop, MOAKAUYEHHbIN K KOMMbHOTepy, IKpaH

obecne4yeHue

Jtan 2.2.5 lNoAacHeHWe, KaK CBA3aHbl A/MHAa BOJIHbI U31y4YeHus, nepmoa
ANDPaKLMOHHOM peLleTKMN U paccToaHUe Mexay AnPpaKLMOHHbIMU

MaKCMMyMaMH

Yto genaet
opraHm3aTop?

ObpallueHmre K LWKOAbHUKaM:

B cnyuae ocseuwerna CD-gucka (mpeactasnarollero
COBOM AOPOXKKU MUKPOMETPUYECKOro pasmepa) CBeTOM
CnNpaBea/IMBO  HanucaTb  ypaBHeHre  andparumu,
CBA3bIBAOLLEro A/IMHY BO/HbI CBETA W yros AndpaKkLumu.

d-sinB=nA,

roe d — WwupurHa wenwu,

O - yron aundbparkumu,

N — NopaaoK gundparkumm,
A — ANVHa BO/IHbI CBeTa.

T.e. mMpy Npoumx paBHbIX yron agvdpaxkumy pacTeT C
ANVHOM BO/HbI, BOT MNOYemMy Mbl BUAUM paayry npwu
ocgeweHnn CD-gncka WYPOKOMNOAOCHbIM MUCTOYHUKOM
N31y4YeHums.

ToT daKT, uTo Nasep m3ny4vaeT CBET C OAHOW AMHOW
BOJ/IHbI, BAXKHO 419 MPaKTUYeCKOro nprmMeHeHus
Na3epoB — UCMNO0/b30BaHVA UX ANA AeTeKTMPOBaHMA
BeLlecTBa, 419 ONTUYEeCKOM CBA3U U MHOMMX APYrnxX
npunoxeHuin. Hanpumep, 3Hasa AAVHY BOHbI U3/1yYeHUA
nasepa n n3mMepsasa pacCToaAHMe MmexKay
ANDPAKLUMOHHBIMW MaKCUMYyMaMM, MOXKHO onpeaenmTb
nepmoa AVpPakLUMOHHOM peweTKn, Uan n3mMepuTb
MWKPOOOBeKT. Ho Mbl pelunm gpyryro 3agady —
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NOMOLLbIO AMdpaKUMM onpeaesnmm AnnHy BO/HbI
HEeM3BeCcTHOro aa3epHoro AMoaa. YunTbiBasa pe3ynibTaThl
HaLLWX M3MEPEeHU 1 3HaA, YTO A/MHA BO/HbI 38/1eHOM0
nasepa 532 Hm, KakoBa A/1MHa BO/HbI KPAaCHOro fAasepa?

YT1o genaroT Bocnpuatne npobnemHo-TemaTnyeckom MHGopmaymm oT
YUYACTHUKMN? yumTensa n onpegesneHne AarHel BOAHbI KPAacHOro nasepa

no ¢gopmyne:

SiNBOypacu
(—p> 532um
SinB,,,

30ecb O — yrnoBoe pacCToaHme mexay

ANPPAKUMOHHBIMU MAaKCMMyMaMmM a4

COOTBETCTRBYHLLEro fasepa
PecypcHoe [MpoeKTop, MOAKAUYEHHbIVN K KOMMNbHOTepy, IKpaH
obecneyeHune
[NepepbiB

3Tan 2.3. OnbIT No dunabTpaumm nanydenma (15 muH)

Jtan 2.3.1. [loAcHeHMe, YTo TaKoe noraoLleHne 1 NponycKkaHue ceeTa

Yto genaet
opraHm3aTop?

ObpallueHmre K LWKOAbHUKaM:

BarkHbIM MprMeHeHVem nasepHoro n3ny4yeHna aeaaeTcs
onpegeneHue C ero NOMOLLbH Pa3IUYHbIX BELeCTB.
MHorve BewecTBa NOrA0WAKT U3yYeHmne 0gHUX ANH
BOJIH, @ A4N1A APYrMX OHW MPO3pPadHbl, TaK 4YTO M3MepeHme
CMeKTPOB MOraoWeHna/nponyckaHna ceeTa nomoraeT
naeHTudmnumMpoBaThb BewwecTBo. Mbl MO3HAaKOMMUMCA C
noraouleHiem ceeTa Ha NnpMmepe UBeTHoro ctekna. OHo
Ka*KeTCAa OKpalleHHbIM MOTOMY, YTO YacCTb AUH BOSH
noraoulaeT, @ 4YaCTb NPOMNyCKaeT, YTO Mbl U
BOCMNPUHVMaeM KakK LBeT.

Uto genatoT
YUACTHUKMN ?

Bocnpuatne npobnemHo-TemaTrnyeckomn nHbopmaumm
OT y4MUTena 1 NoAroTOBKa K BbIMOHEHMIO
NPaKTUYeCcKoro 3agaHusa

YTo Takoe nasep 1 4em OH OT/IMHaeTCAa OT cBeTogmoga’? htweek.ru
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PecypcHoe
obecneyeHue

[poeKTop, MOAKAKUYEHHbIN K KOMMbHOTepY, 3KpaH

Jtan 2.3.2. OpraHusauma 1 BbiNOAHEeHWe NPaKTUYeCcKoro 3agaHuns

HpeI'IO,CI,aBaTeﬂb CTaBWUT ONblIT C 3esieHblM /1ad3epomM W«

HTo nenaet LLBETHbIMM CTEKAaMM.
opraHm3aTop?
HanpaBbTe n3ny4yeHre 3en1eHoro nasepa Ha 3eneHoe Uam
CMHee CTeK0, 3aTeM Ha KpacHoe. YTo Bbl BUAMUTE?
ChoTorpadpupyimnTe sKpaH, pacnoaoKeHHbIV 3a CTeKA0M
Y10 genatoT HabntogeHre onbiTa, pOpMyAMpPoBKa ONMCaHUA
YUYACTHUKMK? YBUAEGHHOMO ABNEHMA — M3/1yYeHMe 3eq1eHoro nasepa
NPOXOANT CKBO3b CMHEe CTeK/0, @ KPaCHbIM CTeK/10M
noraoulaeTcs
PecypcHoe 3eneHana nasepHaa yKaska, 3eseHoe 1AM CMHee CTeKo,
obecneyeHune KpaCHOe CTeKn0, 3KpaH, poToKamepa

Jtan 2.3.3 BeinoaHeHMe npakTuyeckoro 3agaHna rpynnon Ne3

O3ByuMBaHMe 3a4aHUA:

YT1o genaet

opraHusaTop? | HanpaBbTe U3nydeHMe KpacHOro fAasepa Ha 3e/1eHoe UK
CMHee CTeK/10, 3aTeM Ha KpacHoe. YTo Bbl BUANTE?
ChoTorpadpupymnTte skpaH, pacnoioKeHHbIN 33 CTeK/0M.

YTo genatoT [poBegeHMe onbiTa rPynMnov y4eHrKOoB, 419 0CTalbHOro

YUYACTHUKM? Knacca - GopMyIMpPOBKa ONMCaHUa YyBUARHHOMO
ABNEHUA — N3/1yYeHMe KpacHoro sa3epa NpPoxoanT
CKBO3b KpPacHOe CTeK/0, a 3e/1eHbiM (CUHKM) CTeK/I0M
noraoLaeTcs

PecypcHoe KpacHaa nasepHana yKaska, 3e/1eHoe 1am CuHee CTeK/o,

obecneyeHune KpacHoe CTeK/0, 3KpaH, doToKamepa

Jtan 2.3.4 BeinosnHeHne npakTnyecKkoro 3agaHma rpynnomn Ne4

Yto genaet
opraHm3aTop?

O3ByuMBaHMe 3a4aHUA:

HanpaBbTe n3nyyeHre 6e10ro MCTOUYHMKA Ha 3en1eHoe
NN CMHee CTeK/0, 3aTemM Ha KpacHoe. YTo Bbl BuanTe?
ChoTorpadpupymnTe sKkpaH, pacnoaoKeHHbIV 3a CTeKA0M

YTto Takoe nasep n4em OH OTaAMYaeTCA OT CBETO,CI,VIO,EI,B?
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Yto penatoT [MpoBegeHme onbiTa FPYMNMNoM Yy4eHMKOB, 419 0CTanbHOro

YUYACTHUKMN ? Kaacca - POpMynMpOBKa ONUCAHMA YBUAEHHOMO
ABAEHMNA — N3/y4YeHKre CN/I0LWHOro CneKkTpa npu
NPOXOXAeHMW Yepe3 LIBeTHOe CTeK/10 OKpallBaeTCca B
COOTBETCTBYHLLNIN LBET

PecypcHoe benbi cBeTOAMOA, 3€1H0e UK CMHEee CTeK/0, KpacHoe

obecrneyeHuve CTeKs10, 3KpaH, poToKkamepa

JTtan 2.3.5. 06cyaeHne Habawgaembix ABAEHUM NPU MPOXOXKAEHUM cBeTa
yepes LIBeTHbIe CTeKNa

Obcy*KaeHre C Kaaccom Habnwgaemblx  ABAEHUMN.
HTo nenaet CTUMYNMPOBAHME YYEHWKOB Ha BbIABMMEHUWU rUMoTes
OpraHnsaTop? | qyrem 3anaBaHMa BONPOCOB:
«Kak paboTaeT uBeTHoe cTekn0? Kakme AnnHbl BOAH
NponyckaeT KpacHoe (3eseHoe, cnHee) cTekno? Novemy
COOTBETCTBYHLLEe CTeK/10 MMeeT COOTBeTCTBY LA
useT? YTo mpomsonaeT, ecsiv CNosb30BaTb
nocsiegoBaTesibHO KpacHoe 1 CMHee CTeKkno? A ecaun
HaobopoT?»
YTo genatoT ObcyKaeHre B Knacce nosy4YeHHbIX pe3yibTaToB
YUYACTHUKMN ? onbITOB. BocnpmnaTtmne npobnemHo-TemaTnyecKowm
MHDOpPMALMM OT yumTena n GopmMynMpoBKa BbIBOAOB
PecypcHoe [MpoeKTop, NMOAKAUYEHHbIV K KOMMNbHOTepy, 3KpaH
obecneyeHue

3T1an 2.4. OnbIT No npenomaeHuto nasepHoro nanydyenuna (15 muH.)

JTan 2.4.1. [loAcHeHuWe, YTO TaKoe npesomseHne ceeTa 1 BOSIHOBOAHbLIN

3 PeKT

Yto genaet
opraHm3aTop?

ObpalleHme K LWKOAbHUKaM:

Jlazep obnagaeT y3koHanpaBAeHHbIM BbIBOAOM
M31yyYyeHuna B OTAMYMe OT CBeToAmo4a. ITO No3BonaeT
HanpaBWTb M31y4YeHVe nasepa Tyaa, rae oHo TpebyeTca
(Hanpumep, Ana nepegaun MHGOPMALMN C MOMOLLIbHO
CBeTa, 419 pe3Kku 1AM CBapKK, A1 UCMOAb30BaHNA B

YTto Takoe nasep n4em OH OTaAMYaeTCA OT CBETO,CI,VIO,EI,B?
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KauecTBe ONTUYECKOM YKa3KKM). Y3KMI nyd flasepa Tak:Ke
N03BO/AET BbIMOAHATb PA3/IMYHbIE 3KCNEePUMEHThI,
Hanpumep, 4719 onpegeneHuna CBOMCTB BellecTsa. Mebl
BbIMO/IHUM OMbIT, KOTOPbLIX MO3BOAUT HaM ONpeaenmTb
nokasaTenb NpesioMeHns Boabl. Kpome Toro, mMbl
NpoHabagaem BOAHOBOAHbLIN 3D deKT, KOTopbIl, B
4YaCTHOCTW, IEXKUT B OCHOBE AeNCTBMA ONTUYECKUX
CBeT0BOA0B (BO/IOKOH), @ TAKMKe UCMO/b3YeTCA U BHYTPU
CaMOro /1a3epHoro gMoaa

Y10 genatoT BocnpuaTtme npobnemHo-TemaTnyeckom MHdopmaumm

YUYACTHUKMN? OT yumnTena v NoAroTOBKA K BbIMO/HEHWHIO
NPaKTMUYeCKOro 3a4aHusa

PecypcHoe [MpoeKTop, MOAKAUYEHHbIN K KOMMNbHOTepy, 3KpaH

obecneyeHune

Jtan 2.4.2. OpraHu13auma v BeliNosiHeHWe NpakTUYeCcKoro 3agaHua

Yto genaet
opraHm3aTop?

BbinonHeHne npenogasaTtesiemMm onbiTa C NpesioMeHnem
Na3epHoro ayya:

HanpaBbTe n3ny4veHve nasepa CKBO3b 3aMO/HEHHbIN
BOAOW KOHTeMHep CH13y BBEPX N04 HEeKOTOPbIM Yr/0M.
CMOTpA Ha KoHTeMHep CboKy, HabawganTe nyu,
NPOXOAALLMI CKBO3b BOAY, /1YY, OTPAXKEHHbIV OT
rpaHuLbl pasgesna Bo4a-B0o34yX, M /lyY, BbilleAwnin Ha
Bo3ayx. MeHasa yron, gobenTeck Hanbonee YeTKomn
KapTuHbl U choTorpadupymTe ee. IamepbTe yron
nageHua n3ay4eHus Ha rpaHunLy pasgesna v yrosn
npenomnenua. OnpegenuTe NoKasaTtesib NpeaoMaIeHms
BOAb!

Uto genatoT
YUACTHUKMN ?

HabntogeHre onbiTa, pOpMyIMpPoOBKa ONMCaHUA
YBUAEHHOro ABAEHMNA — OTParKeHua 1 npesioMaeHmns
CBeTa Ha rpaHuLue pasgena Boga-so3ayx. OnpegeneHve
noKa3aTena npesomM/eHMa BoAbl C MOMOLLbIH GOpMYbl:
n = sin(yron B Bo3gyxe) / sin(yron B Boge), rae yribl
OTCUYMTBIBAKOTCA OT MeprneHanKynapa K rpaHuue
pasgena. OnncaHve yBMAGHHOrO ABAEHUS —
MHOrOKpPaTHOe OTparkeHre CBeTa OT BePXHeM 1 HUXKHew

YTo Takoe nasep 1 4em OH OT/IMHaeTCAa OT cBeTogmoga’? htweek.ru
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NoBepxHOCTer BOAbl, B pe3ynbTaTe 4yero CBeT
PACNpPOCTPaHAETCA BHYTPM BO/THOBOAA, KOTOPbIM
C/IYXKUT 3aN0/THEeHHbIV BOAOW KOHTerHep

PecypcHoe
obecneyeHue

3eneHan nasepHasa yKkaska, yraomep, 3anosHeHHbIN
BOAOV MPO3pa4HbIv KOHTenHep, oToKkamepa

Jtan 2.4.3. BeinonHeHWe npakTnyecKoro 3agaHua rpynnou Ne5

Yto genaet
opraHm3aTop?

O3ByuMBaHMe 3a4aHUA:

[loBTOpMTE OMbIT, HANPABWMB NAa3ePHbIN NYy4 B KOHTEenHep
COOKy Mog yrnom K noBepxHOCTW pasgena. lNoabepute
MaKCMMasnbHbIM yroa nageHusa na3epHoro ayda Tak,
4TObbI Ny4Y He Bbixoann 13 Boabl. ChoTorpadumpymTe 310
asneHue.

OnpegennTe yroa MOAHOMO BHYTPeHHero OoTparkeHus
BOAbl.

MonpobyMTe paccumMTaTb NOKa3aTe b NpesaomaeHmna
BO/bl MCXO4A M3 BalLMX pe3y/NbTaToB

Uto genatoT
YUACTHUKMN ?

[NpoBegeHMe onbiTa FPYNMNon y4eHWKOoB, 418 OCTabHOMo
Knacca - POpMyNMPOBKA ONMMUCAHNA YBUAEHHOMO ABEHNA
— MO/IHOr0 BHYTPEHHero OTparkeHMa CBeTa Ha rpaHuue
pasgena Boga-Bo3ayx. OnpegeneHwe nokasaTens
npesnomaeHnsa BOAbl Yepe3 npegesbHbll yroa MosaHOoro
BHYTPEHHEero oTparkeHus.

sinango = 1/Neoaw

PecypcHoe
obecneyeHue

3eneHan nasepHasa yKkaska, yrnomep, 3anosHeHHbIN
BOAOV MPO3pa4HbIv KOHTenHep, @oTokamepa

3tan 3. NoaseneHwe ntoros (10 MUH.)

Jtan 3.1. MNpoBepKa pe3ynbTaTtoB 06paboTKMN SKCNepMMeHTOB

Yto genaet
opraHm3aTop?

ObpallueHmre K LWKOAbHUKaM:

[laBainTe NnpoBepuM, HACKO/bKO TOYHO BaM yaa/10Ch
BbINO/IHUTb ONTUYECKMEe OMbIThbl C 1338PHbLIM KU31yYeHUeMm

YTo Takoe nasep 1 4em OH OT/IMHaeTCAa OT cBeTogmoga’? htweek.ru
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Uto genatoT
YUYACTHUKMN ?

[nvHa BOAHbI KpAaCHOro nasepa - A0AXKHO NOAYYUTbCA
okos0 650 HM. Boobue, YyenoBedeckuin rnas
BOCMPUHMMaeT KaK KPacCHbIM LIBET U3yyYeHre C AINHOM
BO/IHbI OT nprmepHO 630 HM 1 40 rpaHuLbl
MHMPaKpPacHOro ceeTa, nexxkawen okono 780 Hm.
[NMoka3aTenb NpesioMaeHna BoAbl - A40AXKHO MOAYUNTHCA
okos10 1.33-1.35 (3aBMcKUT OT TemnepaTypbl BOAbl U
A/1VHbI BO/IHbI CBeTa).

PecypcHoe
obecneyeHue

CneunanbHoe 0bopyaoBaHWe He TpebyeTcsa

Jtan 3.2. OTBeThbl

rpynn yyeHMKOB HA BOMPOChHI, NMNosiydeHHbIe B Haya/lie.

Yto genaet
opraHm3aTop?

ObpalleHure K KarkaoM akcnepmMmeHTanbHoW rpynne aaThb
OTBET Ha MO/IyYeHHbI BOMPOC.

[lpeanonaraemble OTBeTbI:

1. Bam Heobxoamo CbIMUTMPOBATb Mask - AaTb 3HaK
OKpY*KarLLMM B MOpe, rae Bbl HAX0AMTeCh, YTO Bbl bygeTe
MCMONb30BaTh: CBETO- UM Na3epHbin gmoa?

Jloruyree MCNOMb30BaTb LLUIMPOKOHaNpPaBAeHHbIN
MCTOYHUK M3y4YeHud, T.e. CBeToamod, T.K. CUrHan
*KenaTenbHO NepeaaTb BO BCexX HanpaBieHnsax.

2. Bam Heobxoarmo nepeaaTb 3HaK/COOOLEHMEe HOYbLO
Ha OTKPbITOM MNPOCTPaHCTBE TOBapuLly, KOTOPbIN
HaxoAMTCA B M3BECTHOM HamnpaB/feHuK, YTO Bbl bygeTe
MCMONb30BaTh: CBETO- UM Na3epHbin gmoa?

T.K. HanpaBneHwe K13BECTHO, /N0rnMyHee KCMOAbL30BaATb
nasepHbln AMo4, UMerLW M 60AbLUYH HanpaB/ieHHOCTb
N3nyyYeHus.

3. Bbl xoTuTe C nomMoOLbH a3epa  3anMcbiBaTb
MHPOPMALIMIO Ha AUCK, YTOObI MOAy4YMaacb HanbobLLaA
NAOTHOCTb WMHOOPMALMK, KaKoW nasep Bbl BO3bMeTe:
KpaCHbIW UK 3e/1eHbIn?

[MAOTHOCTb 3anNMCK MHPOPMALMM ONTUHECKMM Crocobom
CBA3aHa C A/IMHOM BO/IHbI MU3/1y4eHUS, MO3TOMY BbIFOAHO
MCMONb30BaTb  KOPOTKOBO/IHOBLIA ~ UCTOYHUK, T.e.
3e/1eHbIN.

YTo Takoe nasep 1 4em OH OT/IMHaeTCAa OT cBeTogmoga’? htweek.ru
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4. Bam Hy»XHO onpegennTb pa3mep MUKPO-OTBEPCTUA
nnn wenu. Kak MoxKHO 3TO caenaTb C MOMOLLBIO 1a3epa’
Kakon nasep Bbl BO3bMeTe, YTOOblI MOBLICMTb TOYHOCTb
BalLen OLeHKW: KpaCHbIW UK 3e/eHbln?

MO»HO NOCTaBUTb IKCMEPUMEHT C AndpaKkLven Ha Wwenu.
T.K. yron andpakumm NnponopumoHaneH gamHe BoAHbI, TO
00MbLWYH TOYHOCTb M3MEpPeHUsa MOXKHO MoAyUnTb C
ANVHHOBO/THOBBIM MCTOYHUKOM, T. . KPaCHbIM.

5. Bbl xoTnTe 3alMTUTLCA OT yAbTPaPMOAETOBbLIX Ny4deln,
CTEeK/I0 KaKoro uBeTa Bbl BO3bMeTe: KPacHOro wuam
cuHero?

KpacHoe cTeKno meeT TaKyt OKpacKy MoToOMy, 4TO
MNPOMyCKaeT CBeT KPacHOoro LuseTa 1 He nponyckaeT (Kax
nNpaBuio) 60s1ee KoOPoTKME A/NHBI BOAH. Takmum 06pasom
NoruYyHee B3ATb KpacHoe CTeKo.

YTo genatoT PopmMynMpoBKa y4eHKaMm 0TBETOB Ha BOMPOChI,
YYACTHUKM? aprymMmeHTMpoBaHme, 0bcyKaeHmne K1accom
PecypcHoe CneumanbHoe 0bopyaoBaHMe He TpebyeTca
obecneyeHue

JT1an 3.3. 0630p coBpeMeHHOro NpMMeHeHus nasepHbIX NCTOYHUKOB

N31y4YeHus
YTo penaet ObpauleHune K yyeHnKam:
opraHusaTop? | [lomMHWTe, B HaYane ypoKa Mbl 06Cy»KAanu, 4TO Nasepbl He

Haxoaunm cebe npumeHeHwa? [laBanTe nonpobyem
nepeyncnnTb, rae W B KakKoOM KadecTBe cenyac
MCNOAb3YHTCA 1a3epsbl.

MeanumHa (KoppeKkuma 3peHuna, yganeHme pOoaAnHOK,
Xvpyprua);

OnTuyeckas nepegava AaHHbIX (BOOKOHHO-0MNTHUYECKMEe
SIMHUW CBA3N);

CD aumckm (onTuueckasa 3anmcb U CUMTbIBAHME
MHbOpMaLMN);

J1azepHbie npuLesnbl U LieneykasaTenu;

/lasepHble ganbHOMepbl (Hanpumep, A48 U3MepeHud
pPaccToAaHMe A0 MYHbL);
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O6paboTka maTepuanos (lazepHan pesKa, CBapkKa, B T.u.
B BakyyMe, rpaB1poBKa);

fonorpacdua (B T.4. 418 KOHTPOAA KA4YecTsa AeTanen);
Nnaapsi (T. e. nasepHblie pagaps!);

J1aszepHble rMpoCKonbl;

MpumeHeHne B Hayke (BO3byrKaeHue, CNeKTPoCKonma U
ap.)

u ap.

MNogymanTe, MoXKeT ObiTb, KAKOE-TO CBePXBarkHOe
MCNOoab30BaHMe nasepa elle He peasm3oBaHo?

YT1o nenaroT BocnpuaTtne npobnemHo-TemaTrnyeckon nHbopmaumm

YHACTHUKU ? oT yuntensa. PopmynrpoBKa BO3IMOXKHbIX /UK
NepCrnexKTVBHbIX NPUMEeHeH1I 1a3epoB

PecypcHoe [MpoeKTop, MOAKAUYEHHbIVN K KOMMNbHOTepy, IKpaH

obecneyeHue

JT1an 3.4. CamooleHKa y4ebHbIX A0CTUKEHNM

YTo genaet MpegnaraeT WKOAbHWKAM 3aM0OAHUTL Tabaunuy
opraHm3aTop? | «CamooueHKa y4ebHbIX AOCTUKEeHNN»

Yto penatoT 3anonHAaT Tabnuuy, NoACUYMTLIBAOT 6anbl.
YYACTHUKM ?

[MnaHvpyembin npeameTHbI pe3ynbTaT: HOBblIe 3HaHMA 00 ONTUYEeCKMX
asneHunax (andpaxkuma, nornoLleHmne, NponyckaHne 1 npesomMmseHne CeeTa,
BO/IHOBOAHbIN 3dPeKT), CBOMCTBAM U OCHOBAM WCMO/b30BAHUA N1a3@PHOI0
nanyuenusa (onpegesneHne BeLecTsa rno ero onTUYeCKMM CBOMCTBAM).

[MnaHypyembi KKOMMNETeHTHOCTHbINY» pe3yibTaT: HaBblKM Hay4YHO-
nccnenoBaTeNbCKOM AeATenbHOCTM B 061aCTV ONTUKM U Na3epHOon GU3nKK

YTo Takoe nasep 1 4em OH OT/IMHaeTCAa OT cBeTogmoga’? htweek.ru
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CamooueHKa yyawmmmmca 40CTUrHYTbIX YYebHbIX pe3ynbTaToB
(KOHTpPONBbHO-U3MepUTebHbie MaTepuarnbl)

3aBepluatollan YacTb YPOKa — CaMOOLeHKa yYallMMMCa A0CTUMHYTbIX
pe3ynbTaToB. B KauyectBe npoueaypbl CaMOOLIEHKM  LIKO/IbHMKam
npegnaraeTca Tabnuua, No KOTOPOW HEobXoaMmMo OueHWTb ceba no 4x-

6annbHOM LWKane no 7 no3mumam.

MNorkanyncTa, oTBeTbTe Ha BONPOChl. ONMpasach Ha CMCTeMy OLleHMBaHMA,

noacyMTamTe obLiee KoamyecTso 6annos.

OTBeT «aga» OTBeT «cKkopee ga»

5 6annos 3 6anna 16ann

OTBeT «CcKkopee HeT»

OTtBeT «HeT»

0 6annos

Yemy A Hay4dunnca Mosa camooueHKa

1. He 60AaTbCA NasepHOro nanyyeHua n cobnwaatb [a

TexHWKy 6e3onacHoCTM Npu paboTe C HUM Ckopee ga
Ckopee HeT
Het

2. PaboTtaTb C nasepHbIMN NCTOUHMKAMMU, [a

MCNO/Ab30BaTb MX A4/19 MOCTAHOBKY ONTUYECKOro Ckopee ga

3KCNeprmeHTa Ckopee HeT
Het

3. OTAnYaTb MOHOXPOMATMYECKOe U3ayYeHmne OT [a

LUMPOKOro CreKTpa C MOMOLLbI AMdpaKkumm ceeTa Ckopee ga
Ckopee HeT
Het

4 OnpegenaTb B3aMMOCBA3b MexKay pa3mepamu [a

MUKPOCTPYKTYpPbI (Neproaom andppaxLmMoHHOM Ckopee ga

peLeTKn) 1 A/IMHOM BO/IHbI CBeTa Ckopee HeT
Het

5.MNoabupaTb onTryeckme GuabTPbl B 3aBUCUMOCTM [a

OT uBeTa M3y4yeHunsa Ckopee ga
Ckopee HeT

YTto Takoe nasep n4em OH OTaAMYaeTCA OT CBETOLI,VIO,CI,B?

htweek.ru




@?@Qm 21

HeT
6. HabnoaaTb 3 PeKT NnpenomneHms ceeta 1 [a
onpeaenATb C ero MOMOLLBIO MOKa3aTesib Ckopee ga
npenomMsieHus BellecTsa Ckopee HeT
HeT
7. Co3gaBaTb ONTUYECKMI BOIHOBOA M HabatoaaTh Na
BO/THOBOAHbIN 3PP eKT Ckopee ga
Ckopee HeT
HeT
30-35 6annos bnectauwe! Bbl B coBepLueHCTBe yCBOMAM
coaeprKaHue moayns.
20-29 6bannos Bbl OT/IMYHO NOPaboTanm 1 yCBOUAM BObLUYHO YaCTb

npeanoXKeHHoro matepuana, cnacmobo!

15 - 19 6annos Hensoxo! Hageemcs, Bbl y3HaAM Hemano
MHTepecHOro 1 eweé BepHeTeCb K Temam,
3aTPOHYTbIM B MOAYNe.

10 - 14 6anno. cnacmbo 3a cTapaHue!

0 - 9 6annos BO3MO*KHO, BaM CTOUT NnonpoboBaTb NopaboTaTthb C
3TUM MaTepuasiom ellé pas YyTb MNo3Ke

Ypok noaroToBneH no 3akady PoHaa NHpaCTpyKTypHLIX U 0Opa3oBaTerbHbIX MPorpamMm
0O ®oHae NHBPaCTPYKTYPHbIX M 06pa3oBaTeIbHbIX NPOrpaMm

@oHa  MHOPACTPYKTYPHbIX WM 06pas3oBaTesibHbIX MNpPOrpamMm - OAWH U3
beaepanbHbIX MHCTUTYTOB pa3BuTMAa. PoHa nepBbiM B Poccunm Hadan paboTaTk B deeptech
CeKTope Mo BeH4ypoCTpouTenbHoM mogenn m co3gan c Hyna 900 crtaptanos. PoHa
npuaeprKMBaeTCca 3KOCUCTEeMHOr0 NOAX04Aa NPV BbIXO4e B HOBbIe TeXHONOM MK 1 pbIHKK. OH
OAHOBpPEeMeHHO CO343€eT HOBbIe KOMMaHVM, MPOeKTMPYeT OneperkaroLLyo cepTudrKaymio,
HOPMATUBHO-TEXHUYECKYH NoAOep KKy, obpasoBaTesnbHble nporpamMmbi n
nonynapr3aumMoHHbIe MHCTPYMEeHTbI.

YTo Takoe nasep 1 4em OH OT/IMHaeTCAa OT cBeTogmoga’? htweek.ru
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C 2022 roga ®oHAg BXOAUT B UMC/I0 ONepaTopoB AByX deaepasnbHbix NpoekTos. B
nepBom npoexkTe «Mnatdopma VHMBEPCUTETCKOro TexXHO/0rM4yeckoro
npegnpuHMMaTensCTBa»,  HalUeneHHOM  Ha  CTUMY/IMPOBaHWEe  TexXHO/0rM4yecKkoro
npeanpuHUMaTensCcTBa B YHMBepcuTeTckol cpege, PoHag passepHeT ceTb un3 15
YHUBEPCUTETCKMX CTapTan-CTyann M 3anyCTUT HOBYH WMHBECTULMOHHYIK NpOorpamMmy B
CTyAeH4eckue ctapTansl «pycckum SBIC». Bo BTopom degepansHom npoekTe «B3net — o1
ctapTana ago IPO» MoHa obecneyrBaeT MHBECTULMAMMU TEXHONOrMYeCKMe KOMMNaHUU Ha
PAHHUX CTAAMAX BO3BPATHLIMU MHCTPYMEHTamMum (KanuTarsn, 3aim).

YTo Takoe nasep 1 4em OH OT/IMHaeTCAa OT cBeTogmoga’? htweek.ru



