MeTtoanyeckuii MaTepuaJ AJsl y4UTes

I[Ipy 1moAroToBKE W MPOBEAEHUM  ypOKa MBI  PEKOMEHIyEM
BOCIIOJIB30BAThCSl TEXHOJIOTMEN MEPEBEPHYTHIM KJIAaCC U HAdaTh MOATOTOBKY K
YPOKY C OpraHu3alii CaMOCTOSITENIbHONU PaObOThI IIKOJLHUKOB.

VYuutens 3apaHee I0roBapuUBaeTCsl CO LIKOJbHUKAMHU O JlaT€ MPOBEICHUS
3aHATHSA. Jl0o OYHOM YacTH BCTPEYM IIKOJBHUKH, CAMOCTOATENBHO, B Ipynnax,
OCBAMBAIOT Marepuajn, KacarollMKCA yCTPOMCTBA TEJIECKONOB  Pa3HOU
KOHCTPYKLUH.

MoTHBalIMOHHBIM YCJIOBHEM ycCIe€Xa TakoW padOThl HaM MpPenCTaBISAETCS
BKJIFOUEHHE UTPOBOM KOMITIOHEHTHI B 3aHSTHE.

Jns Takoil paboThl MOXKET OBITh HCIIOJIb30BaHA HUIPOBasi MOJIENb
«Konctpykropckue Owpo» (Kb), mo xoropoit mxombHuku, Ha OItamne 0
M3Ha4YallbHO «IOCTynaioT Ha padboTy» B Kb u pasOuparorcs ¢ Teneckonamu ¢
JaJbHENIIe YCTaHOBKOM Ha COOCTBEHHYIO «HUHYKEHEPHO-KOHCTPYKTOPCKYIO
NesATeNbHOCThY Ha JTane 3 (cM. ¢aiin TexHolornyeckas kKapra ypoka).

Oran 0.

[ToctaHoBKa 3amaHust JJIsI CAMOCTOSITEILHOTO HM3Y4Y€HUsI MaTepuaia B
pexKUMeE MEePEeBEPHYTOrO Kilacca.

Yuurtens npenjaraeT MIKOJBHUKAM COOpaThCsi B MHUKPOTPYIIIBI MO 5-6
YyenoBeK (OTACNIbHBIE KOHCTPYKTOPCKHE OFOpO) H CTaBUT 3ajJady Ha
CaMOCTOSITeJIbHOE U3yYeHUE MaTepraia 00 YyCTPONUCTBE TEIECKOIOB Pa3InYHbIX
KOHCTPYKIIHH.

[Ix0oNbHUKY JEIATCA HA TPYIIIBI PAHIOMHO (7151 IPOLIETYPbl UCIIOIb3YETCS
poIieaypa KepeObEeBKH).

IIpumeuanue. J[o Hauaa OUHON YACTH BCTPEUU «KOHCTPYKTOPCKUX OIOPO»
B KJIacce, JI0 Hauaja 3aHATHS Y KaXJI0W MUKPOTPYIIIbI, HA CTOJIE TOJKHBI OBITh
CJIeIyIOLME MaTepHalIbl HEOOXOMMBIE 1J1si COOPKH TEJECKOoIa:

° Knetika nenra mist pukcupoBanusi Oymaru

° Marosas yepHas Gymara mIoTHOCTbIO 160 r/cm?
° Bymara fjist TpyObl MIIOTHOCTBIO 160 1/cM?

° JIuH3el :

Jlns oObekTHBa cobuparomias auH3a ¢ D=+2 antp u auameTpom
0K0J10 6-10 cMm.

Jlns oxkynsipa pacceuBaromias guHza ¢ D=-20 antp ¢ auaMmeTpom
0KO0JIO 2-4 cM.

° Kneir MoMeHT 1t CKJIEMBaHUSI KAPTOHA

° Kycok tpexcrnoitHoro roppokaproHa pazMepaMu Kak JIMH3a
J11 OOBbEKTHBA



Oran . CamocrosrenbHass paboTa MIKOJRHUKOB B Tpymmax (45 MHHYT,
JUCTaHIIMOHHO-YAaJIeHHO, BHE KJIacca).

Otan II. O6mas BcTpeya «kKOHCTPYKTOPCKUX OIOPO»

IIpumeyanue. YToObI BbIAEPKATh CTHIMCTUKY WUTPOBOW CUTYAallMH, JAaUTe
UIPOBOE Ha3BaHWE JTOMY JTan 3aHsATuA. Hampumep, «DxcneprHas ceccus
KOHCTpYKTOpcKuX Oropo», «Cnér Kb» unu «JlabopaTopuss KOHCTPYKTOPCKUX
Oropo».

[ITar 1 Opranu3anMoOHHBIM MOMEHT (2 MUHYTHI)
Yuurens BCTpedaeT Kiacc, INpUBETCTBYeT. HamomuHaer npo Bpewms,
KOTOpOE JaeTCs Ha 3aIIUTY OJHON PabOTHI.

[ar 2. 3amura padot (15 MuHyT)

JIBa-Tpu 4eIOBEK OT TPYMIIBI PACCKA3BIBAIOT O PE3yJIbTaTax paboThl. Bpems
BBICTYIUICHUS OJHOW TPyNImbl He Oosiee 3 MUHYT, U 2 MUHYTHI Ha BOIIPOCHI OT
JIPYTUX YIACTHHKOB.

Hwxe nano mosicHeHuE K CTPOCHHIO M MTPUHITUTIAM paOOThI TEJIECKOIOB. (110
MmaTepuai carra https://www.4qglaza.ru/ ).

Pedpakrop cucremsl I'anuies.

1.Co3man B 1609 .

2. B ero ycTpoiicTBe UCIIOJIb30BAIUCH JiBE JIMH3BI. [lepBas nuH3a (00bEKTHUB)
— BBINyKJIasi, OHAa coOupaeT cBeT U (OKYCHpPYET €ro Ha OIpeeICHHOM
paccTosiHMM, a BTOpas JIMH3a (Wrparolias pojib OKyJigpa) — BOTHYyTas,
MpPEeBpAIAeT CXOJSAIIUNACA MyYOK CBETOBBIX JIyd4ei OOpaTHO B MapauIeIbHBIN.
Cucrema ['anunes naet npsimoe, HENEPEBEPHYTOE U300paKEHUE, OTHAKO CUIIBHO
CTpalaeT OT XpOMaTW4YeCKOW abeppanuu, TMOPTAMIEH  HW300pakeHue.
XpomaTtuueckasi abeppauus MpOSBISETCS B BUAE JIOXKHOW OKpPAacCKU TpaHULl U
neTajgei 0O0bEKTA.

3. Xon nyueii B TpyOe ["anunes.

Jlyuu, uayuiye ot yAaJ€HHOro 00beKTa, MOKHO CUUTATh MapajuleIbHbIMHU,
U TI0CTIe TIPOXOXKIEHUSI 00BEKTHBA, OHU MPEJOMIISIIOTCS U COOMparoTCs B hoKyce
F. Tak xak ¢okyc JMH3BI OKyJspa coBmagaer ¢ (OKycoM OOBEKTHBA, TO
CXOJISIIIUICS ITyYOK CBETa CHOBA MPeoOpa3yeTcs B mapaliebHBIN, HO yKe OoJiee
y3kuit. OH, onaas B r1a3 HaOIoaaTeNs, GOKyCHUpYETCs XpyCTaIMKOM ria3a Ha
ero cetuyarke. Takum 006pa3oM ToOJIydaeTcsi BUANMOE U300pakeHHeE.

DTO0 MOKa3aHO B CUMYJISITOpPaX


https://www.4glaza.ru/
https://javalab.org/en/galilean_telescope_en/
https://www.vascak.cz/data/android/physicsatschool/template.php?s=opt_galileo&l=en
https://www.vascak.cz/data/android/physicsatschool/template.php?s=opt_galileo&l=en

4. Xpomaruueckass u cdepuueckas abeppaluu, T.e. TEJIECKON JaBajl
pa3MbITOE Ha KpasX U He CPOKYCHUPOBAHHOE B PA3IMUHBIX [IBETAX N300paKeHUE.

PegpaxrTop cucremnl Kensiepa.

1. Co3nan B 1611 1.

2.B kauecTBe OKyJigipa BBICTyHaja BBIMYKJIas JIMH3a, NepeaHuil (okyc
KOTOpPOH COBMeIAJICs ¢ 3aTHUM (POKYCOM JIMH3bI-00heKkTHBa. M300pakeHue mpu
ATOM  TOJIy4aeTcs  MEpPeBEpHYTbIM, HO  O3TO  HECYIIECTBEHHO IS
ACTPOHOMUYECKUX HAOIIOJEHUH, 3aTO B TOUKE (POKyca BHYTPU TPYyObI MOKHO
MOMECTUTh U3MepUTeNbHYI0 ceTKy. [Ipennoxennas Kemiepom cxema okaszana
CUJIBLHOE BJIWSHME Ha pa3BuTue pedpakrtopoB. [IpaBma, oHa Takke He ObLIa
CBOOO/JIHA OT XpOMAaTHYECKOW abeppaluv, HO €€ BIJIMSIHUE MOXHO OBLIO
YMEHBIINTh, YBEIWYUB (OKycHOe paccrosHue o0bekTuBa. [losTomy
pedpakTopsl TOTO BPEMEHHU IMPU CKPOMHBIX JUaMETpax OOBEKTUBOB HEPEIKO
uMenn POKYCHOE PACCTOSIHUE B HECKOJIBKO METPOB U COOTBETCTBYIOIIYIO JTUHY
TpyOBI WM OOXOIMITUCH BOOOIIIE Oe3 Hee (HaOmoqaTeNb IepykKall OKYyJIsIp B pyKax
U «JTOBWI» H300paKeHHE, KOTOPOE CTPOWJI 3aKPEIUICHHBIM Ha CIEIHATbHOM
IITaTUBE OOBEKTHUB).

3.Xon nyuen B Teneckone Kerepa.

[TapannensHbie Tyuyu, nonaaas B o0beKTUB TpyOs! Kemepa, coOuparorcs B
ero gokyce, mocie npenomieHus. [lockonbky nonoxenue GoKycoB 00eHUx JTUH3
COBIIAJIAET, PACXOAIIUNCS MTyYOK HAMPABISAETCS Ha KOPOTKODOKYCHBIM OKYIISP
U npeoOpazyercs B 0osee y3Kui napajiyiebHbIN My4oK. Takas onThudeckas cxema
TeJiecKomna JaeT HabJIogaTeNto epeBEPHYTOE N300paKEHUE.

DTO MOKA3aHO B CUMYJIATOPAxX

4.CunpHast XpoMaTUdecKas abeppanus

Pedaexkrop cucrembl HbroTOHA.
1.Co3nan B 1668 .

2. Hpl0TOH HCHOJIB30Ball METANIMYECKOE TJIABHOE 3€PKANO (CTEKIJISIHHBIC
3epkajia ¢ cepeOpsHbIM WK AIFOMUHUEBBIM MOKPBITUEM MOSIBUIIUCH MO3XKE) ISt
coOupaHusi CBeTa, W HEOONBINOE IIJIOCKOE 3EPKAIbIe I OTKIOHCHHS
COOpaHHOTO CBETOBOIO IMyYKa MO/l MPSIMBIM YTJIOM U BbIBOJIa €r0 COOKY TpYOhI B
okyJisap. Takum oOpa3oM, yIanoch CIPaBUTLCA C XpOMAaTHUECKOM abeppanuei —
BMECTO JIMH3 B 3TOM TEJIECKOINE HMCHOJb3YIOTCS 3€pKaya, KOTOPhIE OAMHAKOBO
OTpaXaloT CBET C pa3HbIMHU JJIMHAaMHU BOJIH. [7aBHOE 3epkaiio pediexkropa
HproToHa MokeT ObITh MapaboJIMYECKUM WM Jaxe CHEepUUYECKUM, €ClIh €ro
OTHOCUTEJIBHOE OTBEPCTHE CpaBHUTENHHO HeBenuko. Cdepuueckoe 3epkaio
ropaszio Mpolie M3roTOBUTH, MO3TOMY pediiekrop HproToHa co chepuueckum


https://javalab.org/en/keplerian_telescope_en/
https://www.vascak.cz/data/android/physicsatschool/template.php?s=opt_kepler&l=en
https://www.vascak.cz/data/android/physicsatschool/template.php?s=opt_kepler&l=en

3CPKAJIOM — 3TO OAWH N3 CaMbIX HOCTYIIHBIX THUIIOB TCJICCKOIIOB, B TOM HHCJIC U
JJIA CaMOCTOATCIIBHOT'O U3T'OTOBJICHUA.

3. Xopa Jiyuel B TEIECKOIIE.

[TapamnenpHBI My4OK JIyded BXOAUT B TpyOy Teleckoma, majacT Ha
IJIABHOE 3epKajio, uMeroniee (GOKycHOe paccrosHue okojo 805 MM w,
OTPAa3UBIINCH OT HCT'O B IUAI'OHAJIBHOM 3CpKaJIC, IPCIIOMIEACTCA 110 YITIOM 90°
" paCcCMaTpruBaACTCA C IIOMOIIBIO OKYJIApA.

DTO MOKAa3aHO B CUMYJIATOPAX

https://javalab.org/en/newtonian_reflector en/

4. CHmKEHHE KOHTpacTa AeTalleld H300paKeHHUs.

[ar 3. TlonBeaenue urora (2 MUHYTHI)
[TonBenenre UTOrOB MPOBOJIUT YUUTEb.

IIpumeuanue. [Ipy HEOOXOAMMOCTH YUUTEIh PE3IOMHUPYET AOKIAABl PabOUNX
rpymm oT Kb u untaer munmiexkuuto «Ilo cnemam Namunes». Ecinu MIKOJIbHUKA
IpeACTaBUIIM MaTepuad B JOCTAaTOYHOM OOBbeMe — TIpejuiaraeT 3aHsAThCS
KOHCTPYUPOBAHUEM, MUHYS JICKITANOHHYO YaCTh.

Munu nekmus “Ilo cnegam Nanumnes’” (4 MUHYTHI)

Yuurens paccka3plBacT O NEPBOM TEJIECKOINE M 3HAYUMOCTU OTKPBITHM,
caenanHbix ['anmneem. Huke mpencTaBiieH METOIUYECKUN MAaTEpHAIT JUISl 3TOU
KOPOTKOM JIEKIINH.

B koHIle OH mpegiaraeT ydyeHHMKaM cOOpaTh MPOCTEUIIMNA TEIeCKOI
pedpakTop U MOYyBCTBOBaTH ceds [anuneem.

Kak u3BectHo, nzobperareneM Teneckomna cuutaercs ['anuneo amumeit —
UTaIbIHCKUM (PU3UK, acCTpOHOM, MaTeMaTuk, guiocod. bruiu, KoHEUHO, U 10
HEro TOMBITKU ClIeNIaTh MpUOOp s HaOMIOACHUS 3BE3/, HO OHU CBOJMIIUCH K
U3TOTOBJICHUIO TOA30PHBIX TpyO TOoro wiau uHOro Buaa. OJIHAKO HWMEHHO
[Manuiieit mepBbIM MOCTPOMIT TIPUOOP, C MOMOIIBID KOTOPOTO CTaj0 BO3MOYKHO
HaOro/IeHne HEOECHBIX CBeTWUJ. JIOCIOBHBIM MEPEBOa CIOBA «TEIIECKOID)
03HavyaeT «JaJIeKO CMOTPIO», M 3TOT TEPMUH BBEJ B 00MX0]1 UMEHHO [ anueit.

B xakom rony I'anuneo [Nanunei cozpan teneckon? 1o npousonuio B 1609
rojy. Y4eHslil mpuayMan CBOI TEXHOJOTHIO 110 NUTM(OBKE JIMH3, CYIIECTBEHHO
YBEIWYWII UX B AMaAMETpe U JOCTUT 30-KpaTHOTO yBEIUYCHUS JTF000TO IIpeAMETA.
Ero teneckomn Obul OTHOCUTENHHO HEOOIBIIMM (00BEKTUB 53 MM, TpyOa 1245
MM), ¥ €T0 ONITHYECKast cXxeMa Obljla HECOBEPIIIEHHA, HO OH TT03BOJINJI HAOII0AaTh
YAUBUTEIIbHBIC BEIIIH.

["anmuiient mepBbIM YBUIEN:


https://javalab.org/en/newtonian_reflector_en/
https://www.vascak.cz/data/android/physicsatschool/template.php?s=opt_newton&l=en
https://www.vascak.cz/data/android/physicsatschool/template.php?s=opt_newton&l=en

e IYHHBIE€ KpaTEPbI U TOPBI
¢ 38€32161 Mieunoro Ilytu
e koJb1a CaTypHa

e COJIHEYHBIE ISITHA;

e criyTHUKM FOnuTepa

« a3l Benepsr

lanmuneo Tanmuneit u3o0pen Teneckom, HO HUKOTAA HE MpoJaBal CBOE
n3o0perenue 3a qeHbru. OH CTPOMI TETECKOIBI Ha 3aKa3 I CBETCKUX MEPCOH U
MPETIOTHOCUII UM B Ka4€CTBE IOJIapKa.

OtkpsoiTud ["anuies ganu MOUTHENHINNA TOTYOK pa3BUTHIO AaCTPOHOMHUH. Bee
HOBBIE M HOBBIE Yy4Y€HbIE OpalucCh 3a CO3JaHUE U YCOBEPIICHCTBOBaHUE
TEJICCKONIOB, W PE3yJbTaThl HE 3aCTaBWIM ce0s >KIaTh — YAUBUTEIbHBIC
KOCMUYECKHE OTKPBITHS OYKBaJIbHO IEpPEBEPHYIU KapTuHy mupa. U Temepn
YEeJOBEUECTBO HE OrPAHUYEHO CBOEH IUIAHETOM, a aKTUBHO OCBAauBaeT
Bcenennyto.

(o marepuai caita https://www.4qglaza.ru/ )

Oramn III. Coopka npocreiiniero teneckona (15 MmunyT ecnu ypok oaut u 20
MUHYT €CJIU CJIBOCHHBIN )

VYuurens CTaBUT 3ajady CKOHCTPYHMpPOBaTb YCTPOMCTBO, oOsajarouiee
0a30BBIMU XapaKTEPUCTUKAMU TejecKora 1o cucreme ["anunes. 3agaya craBuTcs
B pacuere Ha TO, 4YTOObI WIKOJbHUKM B TIpylmax caMud IOOpoOOBaIu
CKOHCTPYHPOBATh TEJIECKOI, ONMHPAsACh HA MOJYYEHHBIE B XOJ€ MPEAbLIyLICH
paboThI 3HAHUS U3 MPEITIOKEHHBIX MAaTEPUAIIOB.

IIpumeuanune. B ciyyae 3aTpyAHEHUM NpPENIaracT IMIKOJIbHUKAM
MO3HAKOMUTHCS C BUACOMHCTPYKLMEN 10 cOopke. BuneonncTpykius no cOopke
teneckona https://youtu.be/10EhpIAMMANO , koTopas MOMOXKET TeIarory
IIOATOTOBUTCS K ATOMY JTaIy.

Ipumeuanue. Ilemarory kemaTenpHO €IIe 1O Hayajga 3aHATHS
CaMOCTOSITEIILHO COOpaTh TEJIECKOI. JTO IMOMOKET TEeIarory Jydile IMoMOTaTh
y4aIuMest B Iporecce COOpKH.

llpumeuanue.

Jlunzvl mocym 6vims Opy2oil onmuyeckol cuibl U Opy2o2o ouamempa. I nagnoe umooul
07151 00beKmuBa OvLIA COOUPAOWAs TUH3A, A 015 OKVIAPA PACCEUBAIOWASL.

s mozo umobwl yckopums cOOPKY, MONCHO 3apanee no020moums NPSAMOY20TbHUKU
HYJICHO20 pasmepa u3 yepHou Oymazsu 0na mpyb obvekmuea u oxyiapa. Jnuna smux
NPAMOY20JIbHUKOB 3A8UCUN OM 3HAYEHUSI (DOKYCHO20 PACCOAHUS TUH3, A WUPUHA OM OJIUHbL
OKPYAHCHOCMU TUH3bL 015 00BEKMUBA.


https://www.4glaza.ru/
https://youtu.be/10EhpiAMMh0

Oran [V. Pacyer xapakTepucTHK Teneckona (5 MUHYT)

[IIar 1. Pacyer xapakTepuCTUK TEIECKOIA

[Tocne cOopku Teneckoma y4YacTHHKAM Mpeajiaraetcsi MpOTECTUPOBATH
TEJIECKOII ¥ IPOBECTH PACUETHI €T0 XapaKTEPUCTHUK.

Bce momydeHHbBIE pacdeThl BHOCSITCS B CHCIHAIBHYIO TaOIUIly, KOTOpas
ecTb B Jucte pacueroB. [locie TOro kKak MpPOBEAEHBI PACUETHI, YYACTHUKH
CMOTPST TaONUIly U aHAIM3UPYIOT Kakue OOBEKThI MOXXHO YBHUAETh B HX
TEJIECKOII, a KAKUE HET.

11 pumedarue

Mooicno  npeonosicums  yuacmHUKam npoeecmu  HouHble\GeuepHue ¢  NOMOWbIO
cobpanHo2o meneckona. Omo mozym Ovime HabO0O0eHuss JlyHvl u ee Kpamepos, Benepui,
IOnumepa u Camypna. [na moeco umobvl Hatimu niaHemvl HA HOYHOM Hebe, MOJHCHO
B0CNONIBL308AMBCS  OECNIAMHLIMU  NPOCPpAMMAMU-NIaHemapusamy, Hanpumep Stellarium.

[ar 2. O6cyxeHne pe3ynbTaToB (2 MUHYTHI)
VYyamumcs npeajiaraercs OTBETUTh Ha BOIIPOCHI :

1. Kak MOXHO MEHSTh YBEITMUCHHE TEJIeCKoIa?

2. Ecim  moctaButh OKymsgp ¢ OonbmuM  (DOKYCHBIM
PACCTOSIHMEM, TO KaK U3MEHHUTCSI KPATHOCTh TEIECKOT?

3. [Touemy OT amepTypbl 3aBUCUT MaKCUMAaJIbHOE YBEeJIMUeHNE?

4, Uto caMoe riaaBHOE B TEIIECKOIE?

[IprmepHBIE OTBETHI HAa BOIIPOCHI:
1. ®okycHOE paccTOsIHME 0OBEKTHBA M3MEHUTH HEJb3sl, HO UMeS OKYJISPBI

C pa3HBIM (POKYCOM , MO’KHO MCHSITh YBEITHUCHUE TEIECKOTa

2. YMEHbIIUTCS

3. Uem Oonpiie amepTypa, TeM OOJbIIE CBETa coOepeT OOBEKTHB U TeM
0onee ciiadble 0OBEKTHI Bbl YBUIUTE.

4. OOBEKTHB TeJIECKOIa

[ar 3. Munu nexius “ bonpiie onTudeckue Teaeckonsl peduektopsr” (15
MUHYT)

Heobxoaumbie MaTepuasl 411 pabOThl B MUHU TpyIIax:

° JIMCTBI 114 3aMKUCEN
° CTUKEPBI
o Mapkepsbl ((homMacTepsl, pydKn)



B nauane JICKIIMKU JacTCA IMOACHCHUC O BA)KHOM XAPaAKTCPHUCTHUKE JIF000r0
TCJICCKOIIA: pa3pcuiaroniasi CITOCOOHOCTb.

[log paspewmaromeid  CrOCOOHOCTBIO  MOAPA3yMEBAIOT  CIIOCOOHOCTH
ONTHYECKOr0 MpUOOpa K BHU3yAIbHOMY pAa3ACIICHUIO MEXIy co00l OJIU3KO
pacrnoyioKeHHbIX OOBEKTOB (Hampumep, JBOWHBIX 3Be3d). Paspemaromas
CIIOCOOHOCTH TEJIECKONa 3aBUCUT OT anepTypbl U aTMocPepHast TypOyJIEeHTHOCTb.

3aTeM yduTelb 3aJa€T BOIPOC:

- Kak 'y COBpeMEHHBIX ONTHYECKUX  TEJIECKOMOB-pedIeKTOpPOB
YBEJIMUUBAIOT PA3PEIIAOIIYI0 CIIOCOOHOCTH?

I[JISI OTBE€Ta Ha JOTOT BOIIPOC, VYUYUTCIIL JOJDKCH O3HAKOMHUTCA C
MCTOJUYCCKHM MAaTCpUaJIOM HHIKCE.

[IprMepHBIN TEKCT JIEKLIHH.

1)bospmoii Teneckon AsumyTaipHbIN WM BTA. DTOT Telleckon HAXOJUTCS
Ha BbIicoTe 2070 METPOB HAJL YPOBHEM MOPS U 110 NPUHIUITY IEUCTBUSA SIBIACTCS
TeneckonoMm-peduiekropom. [maBHOE 3epkano JaHHOTO TelecKoma HMMeEeT
muamerp 6 M u uMeetr mnapabonuyeckyro dopmy. OHo menbHoe. DokycHbIe
paccrosiHMe TJaBHOro 3epkana — 24 wmerpa. BTA sBmdercs KpynmHEHIIUM
teneckornioM B EBpazuun. Bec riaBHoro 3epkaia Teneckona 0e3 ydeTa ONpaBbl
cocTaBiisieT 42 TOHHBI, Macca MOABMKHOM YacTH Teneckora — 0koia0 650 ToHH,
a oomras macca Bcero teaeckona bBTA — okoso 850 ToHH!

2) bosbwoi Kanapckuii teneckon (GTC).

Ha octpoB Jla Ilanema, Ha BbicOTe 2267 METpPOB HaJl YPOBHEM MOps
pacnonoxked bonwmon Kanapckuii teneckon (GTC). Otor Teneckom ObLI
noctpoed B 2009 roay ¥ NO NPUHIUIY JACUCTBUS SIBISETCS TEJIECKOMOM-
pedimekTopoM. ['maBHOE 3epkajo JIaHHOrO Tejneckona umeeT auamerp 10,4
MeTpa.Ero nepBuuHOe MIECTUYTOIBHOE 3€PKAJIO, C SKBUBAJICHTHBIM JTUAMETPOM
10,4 metpa, cocTtaBiaeHO U3 36 MIECTUYTOJIBHBIX CETMEHTOB, U3TOTOBJICHHBIX U3
cutamioB Zerodur. OcHallleH akTUBHOMN U aJaliTUBHOW ONTUKOMN

bonbmoit Kanapckuit teneckon (GTC) moxer Habmonath 3a 3BE3IHBIM
HEOOM B OINTHYECKOM M B CpeaHeM HH(pakpacHOM auamna3zoHe. brmaromaps
uHctpymenTam Osiris u CanariCam OH MOXET IPOBOJUTH TOJIIPUMETPUIECCKHE,
CIIEKTPOMETPUUYECKHE ¥ KOPOHOTpauUecKre WCCIEeNOBAHUI KOCMHUYECKUX
0OBEKTOB.

3) bouasbmioi OuHokyisapHb Teaeckon (LBT).

Haxoautcs na Beicote 3300 meTpoB B Apuzone, CIIA. Jlanublil Teneckon
oOnagaeT AByMs TIABHBIMH 3epKaslaMu. J{naMeTp KakIoro 3epKaja COCTaBIsSET
8,4 metpa. Kak u B mpocreiimieM OUHOKIIE, 3epKaia boapmoro OMHOKYJISIPHOTO
TEJIECKONa YCTAaHOBJEHbl Ha 00IIeM KperuieHuu. biaromaps OMHOKYJISIpHOMY




YCTPONCTBY JAHHBIN TEJIECKOM MO CBOEH CBETOCUJIE SKBUBAJICHTEH TEJIECKOMY C
OJIHUM 3epkajoM auamerpom 11,8 merpa, a ero pazpemiaromniasi CiocCOOHOCTb
SKBUBAJICHTHA TEJIECKOITY C OJIHUM 3€pPKAJIOM JuaMeTpoM 22,8 MeTpa.

4) Very Large Telescope (Ouenb bosnbinoii Teneckon) (VLT).

CoCTOUT M3 YETBhIPEX ONTUYECKUX TEJIECKOMOB C IUAMETPOM IO 8,2 M U
YETBIPEX BCIIOMOTaTelbHbIX — MO 1,8 M. Teneckomnsl pacnonaratoTcsi Ha BbICOTE
2635 M B mycThIHE ATakaMa, Yuim.

Ecnu Bce yerblpe Teneckoma ¢ guameTpoM 8,2 M paboTaloT B pexuMe
OJIHOTO II€JIOT0, TO SIPKOCTh IMOTYy4aeMOro U300pakeHus - Kak y 16-MeTpoBOro
TEJIECKOIIA. .

5) European Extremely Large Telescope(EBpomeickuii 3KCTpeMaabHO
0obmoit Teaeckomn) (E-ELT)

Ha cerogus siBnsiercss Hambojiee mMacITaOHBIM MPOEKTOM Teneckona. OH
OyJzieT pacnojiokeH Ha rope ApMmacoHec Ha BeicoTe 3060 meTpoB, Y. J{nametp
sepkania E-ELT cocraBur 39 M, cobuparomias twiomanas 978 M2 u (okycHoe
paccrosiaue 10 840 meTpo. CoOuparomas ciocOOHOCTh TEJIECKOIa IMMPEBBICHT B
15 pa3 TakoByIO JIFOOOTO CYIISCTBYIOIIETO CETOMHS, a Ka4eCTBO M300paKeHUS
Oynet B 16 pa3 nyuiie, yeM y Xao6a.

Ero rnaBHoe mnoutu 40-meTpoBoe 3epkaio OyaeT cocTosiTh u3 798
MOJIBMKHBIX 3JIEMEHTOB JuaMeTpoM B 1,45 merpa. DTo BMecTe ¢ camoH
COBPEMCHHOM CHCTEMOM aJaNTHBHOW ONTHKH IIO3BOJUT CHEJIaTh TEICCKOI
HACTOJIBKO MOIITHBIM, YTO OH, IT0 MHEHHUIO YICHBIX, CMOXKET HE TOJIHKO HAXOIUTh
IJIaHeThI, TOJO0OHBIE 3emMje IO pa3MepaM, HO M CMOXKET C IOMOIIbIO
cnektporpada M3y4YHTh COCTaB MX aTMOC(ephbl, YTO OTKPHIBACT COBEPIICHHO
HOBBIE TIEPCIIEKTUBBI B U3YUCHHUH TUIAHET BHE COJTHEYHOW CHUCTEMBI.

6)b0JIbIIION 36HUTHBIN TEIECKOT

DOTO KpYNHEHIIMI B MHUpPE >KUAKO3EPKAIbHBINA TEIECKON W TPETHIl MO
BEJIMUMHE onTHYecKnii uHCTpyMeHT B CeBepHoil AMepuke. Ero rinaBHoe 3epkano
uMeet quametp 6 MetpoB. PacnionosxeH necy B Kanane, Henaneko ot Bankysepa.
B ycTpolicTBe MCNONB3yeTcsl MECTUMETPOBAs TapeiKa, 3allOJIHEHHAss TOHKAM
CJIOEM PTYTH. DNEKTPONPUBOL IPUBOIUT B IBHKEHUE ITO KUIKOCTHOE 3EPKAJIO
C TIOCTOSIHHOM CKOPOCTBIO IIECTh 0OOPOTOB B MUHYTY, & CTEHKH U Kpasi TapesIKu
IPEAOTBPAILAIOT BBITUIECKUBAHUE PTYTH. JlJIsl MOAAEPKKM MACCUBHOTO 3€pKaJia
OblT pa3paboTaH CHEIUAIbHBIA MHEBMATHYECKUN TOAIIUITHUK, CIOCOOHBIM
BBIJICPKUBATh HArpy3Ky B 10 TOHH. DTOT MOJIIUIIHUK YHUKAJIEH TEM, UTO B HEM
JUI1 yMEHBUIEHHUS TPEHUs Ha TPaHULE pasfena JABYyX IIOBEPXHOCTEMN
HCIIOJIB3YETCsl TOHKAs IJICHKA CKaTOro BO3ayXa.

OcCHOBHBIE IPEUMYIIECTBA COCTOAT B TOM, YTO TAKOW TEJIECKOIl SIBISETCA
OTHOCUTEJIBHO HEIOPOTHUM YCTPOMCTBOM (CE0ECTOMMOCTh PTYTHOM TUICHKHU



paBHa 1% 11eHbI OOBIYHOTO 3€pKaia), a pa3Mep OTpa)karoulel MOBEPXHOCTHU MPHU
ATOM MOKET OBbITh MPAKTUYECKH HEOTPaHMYCHHBIM. A HEIOCTATKH TaKOBBI:
3epKajo MOXET YKa3blBaTh TOJBKO MPSIMO B CTOPOHY 3€HUTA, MOCKOIBKY IPHU
HAaKJIOHE OHO TepseT CcBol QopMy, a Hauboliee pacIpoCTPaHEHHBIN
HCIIOJIb3YEMbI METAII, PTYTh, OUE€Hb TOKCUYEH JJIS JIFOACH U )KUBOTHBIX.

[IpuMepHBIN OTBET HAa BONPOC B HAYAJIE JIEKIINU:

Jia sydieil pa3pelaronieil CnocoOOHOCTH HYXHO YBEIUYHUTH alepTypy
TEJIECKOIa UM YMEHBIIUTh aTMOCPEpPHYIO TypOyJIeHTHOCTh. i1 yBeInUeHus
anepTypsl UCIOJIB3YIOT 3€PKAJI0 CIEIaHHOE U3 CETMEHTOB. JTO CBSI3aHO C TEM,
YTO LEJIBHOE 3€PKAJ0 C TAaKUM K€ JUAMETPOM CTAaHOBHUTCS OYEHb TSKEIBIM U
Ha4YMHAET 1e(OpMUPOBATHCS MOJI COOCTBEHHBIM BECOM.

Otan V. KoHCcTpyHpoBaHue TEJIECKOIA C 3aJaHHBIMUA CBOMCTBAMHU

[ar 1. IToctanoBKka kelic-3aqa4u. (5 MUHYTHI)

YYuTes MoKa3pIBaeT ClIai] U 3HAKOMUT C KEUC-3aJaHHUEM

Nnero moctpoiiku Teneckomna Ha JIyHe 00CYXJ1alOT HECKOJIBKO JieT. Benab
TaM pazpeniaroiasi CliocCOOHOCTh TeJecKomna 0y/1IeT HaMHOT'O BBIIIE, YEM JIaXKe B
ropax! Yyensie gaxke MpeAnoaratoT, YT0 MOXHO OyJeT YBUIETh CBET MEPBBIX
3Be3[1. KakuM 101KHO OBITh TNIaBHOE 3€pKalio JUIsl TAKOTO TeJIeCKOona, YTO0bl OHO
obnanano aneprypoit 100 m?

Ha pemenns kelica HaKJIaApIBAIOTCS JOTIOJHUTEIIBHBIE OTPAHUYEHUS: IPUHSTHIE
pelIeHMs] JTOJKHBI YUUTHIBATh (hpU3MUecKue yciioBus Ha JIyHe U CIOKHOCTh
TPAHCIIOPTUPOBKHU I'Py30B K JIyHe.

3areM y4uTelb TOBOPUT IO 3Tarbl paOOThI HAJl KeC-3a1aHUEM:

e | aTam — 3HAKOMCTBO C CUTYaIMeH, €€ 0COOCHHOCTSIMU;

e 2 3Tal — BBIJICJICHUE OCHOBHOM Mpo0JieMbl (MpoOJieMm);

e 3 3Tanm — aHaJW3 MPUHITHUSA TOTO I HHOTO PEIICHUS;

¢4 5Tan — pelIeHuE Kerca — MPEI0KEHUE OJTHOTO UM HECKOJIBKUX
BapUaHTOB IOCJIEAOBATEIBHOCTA JICMCTBUM, YKa3aHME Ha Ba)KHBIC
po0JIeMbl, MEXaHU3MBbI UX MPEIOTBPAILCHUS U PEIICHHUS.

[ar 2. Opranuzanus paboOThI B rpymnmax

VYyamuecs HaUMHAIOT paboTaTh HAJl KEMCOM.



Memoduyeckuli mamepuan 07151 yqumerisi

Pabora c keiic-3amanuem (20 MUHYT)

VYyacTHUKK paboTalOT B CBOMX MHUHHU rpynmnax. B pexume OpeitHCTOpMa
npejyiaraloT peuieHue mnpodsieMbl. OHU BBIABUTAIOT THUIOTE3bl U OOCYXKIAIOT
pa3Hble CrIocoObl M3rOTOBJICHUS 3epKasia JIJIsl Tejeckona. Jlis pereHus MoxHO
[I0JIb30BAaTbC — BCEM — HauWHas OT MHTEPHETAa, 3aKaH4MBas pPa3gaTOYHbIM
MaTepUaIoM PO HAaHOMATEPUAJIBL.

[Ipumeuanue.

Mooicho npeonoscums yueHuKam 8vlopams 00HO20 4el08eKd, KOMOopblll cledun 0vl 3d
8pemeHeM, 0meedeHHbIM OJisl pabombl.

[ar 3. IIpeacraiaenue pe3yabTatoB (10 MUHYT)

VYyamuecss mnpepiaraloT CBOM BAapUAHThl pEUICHUS 3aJadyd. 3aTeM
00CYXKIAI0T TMOJYYMUBIIUECS PE3YyJbTAaThl M PEIIAIOT, KAKUe HaHOMAaTEpHUaIb
MO>KHO HCIIOJIb30BaTh JJISl CTPOUTENIbCTBA TYHHOTO TEJIECKOIIA.

Cnmcok UCnoJIb30BAHHOM JTUTEPATYPbI:

1)  https://aboutspacejornal.net/2017/10/24/%D1%81%D0%B0%D0%
BC%D1%8B%D0%B5-
%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5-
%D1%82%D0%B5%D0%BB%D0%B5%D1%81%D0%BA%D0%BE%
D0%BF%D1%8B-%D0%B2-%D0%BC%D0%B8%D1%80%D0%B5/
2)  https://naked-science.ru/article/top/10-largest-telescopes

3)  https://www.4glaza.ru/

4) https://www.popmech.ru/science/234834-teleskopy-s-zhidkimi-
linzami-kak-eto-rabotaet/

5) https://elementy.ru/nauchno-

populyarnaya biblioteka/433113/Teleskopy s_zhidkimi_linzami_kak_et
0_rabotaet

6) https://webchoice.com.ua/velichajshij-teleskop-na-lune

VpoK MOArOTOBICH B COTPYAHHYECTBE C MApTHEPaMH CETh Mara3uHOB
ONTUYECKO# TexHuku «Yernipe riaza» https://www.4glaza.ru/

% YeTbipe rnasa (CJ LLIKOJIbHAA JIUTA POCHAHO
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