Ynpasnenue obpazoBanus roposa Kanyru
MynununanbHoe Or0KkeTHOe 00pa30BaTEIbHOE YUPEKIACHHE
~ «Cpennss obuieobpazoBaTenbHas mkosa Ne29» ropona Kanyru

[TPUHSITA
[eJaroru4yeCKuM COBETOM

npotokon Nell ot «28 mas» 2024 r.

JlonomHuTenpHAs 0011e00pa3oBaTebHAs 00IEpa3BUBALOIIAs ITporpaMma
(U3KYIBTYPHO-CIOPTHBHOM HANIPaBICHHOCTH

«MareMaTuka B KOCMOCE»

Bo3spact oOyqatomuxcs: 11-12 ner
Cpok peanu3zanuu mporpammsl: 1 rox (68 yacos)

YpoBeHb CI0XKHOCTH: CTAPTOBAS

CocraBuTenb NporpaMMsl:
3onoToBa JIunusa I'uBuBHA,

3aMeCTUTENb AupeKkTopa no BP

Kanyra, 2024 ron



IHACIIOPT MPOTI'PAMMOBI

IMoHoe Ha3BaHUe mMporpaMmbl [[{ononHuTeNnbHAs 00me00pa3oBaTeIbHas

o0111epa3BUBaoIas nporpamMmma «MaremaTuka B
KOCMOCE»

ABTOpP-COCTaBUTEIb
NPOrpamMMbl, 10J1KHOCTh

3onorosa JL.I'., 3amecTutens aupexkropa no BP

Aapec peaju3aunuu
NPOrpamMmbl

r. Kanyra, yn. baiikonypckas, 31. 15
513-079

Bua nporpammel

- 110 CTCTICHH aBTOPCTBA - MO]:[I/I(i)I/IHI/IpOBaHHaSI
- 110 YPOBHIO CJIO’)KHOCTH - CTApPTOBAA

Hal'lpaBJIeHHOCTI)

EcrecTBeHHOHay4HAas1

Cpok peanu3zauuu, 00béM

1 ron, 68 1yacos

Bo3pact yuammxcest

11-12 ner

Ha3Banue o0neauHeHus

«MartemaTtrka B KOCMOCE)




Oraasjenue

ITACIIOPT ITPOTPAMMBOBI .......cooviiiiiiiiie 2
PA3JAEJI 1. <KKOMIUIEKC OCHOBHbLIX XAPAKTEPUCTUK I[TPOI'PAMMbBI» 4

1.1 TTOSCHUTEIIBHAS BAIMCKR ....vvvvviiiieeessisiiirrneeeeneeeessssssnnnnnseeee e e e e e s s snsnnnnnees 4

1.2 LIenb 1 3a0aUH IIPOTPAMMBI ....ccvvieeeisiiinrnneieeeeeeessssssnnnnnseeeeeeesssssssnnnnnnes 5
7211 02 . 1 % 6
[ pyHIa/KATETOPHS YUAILIIXCSL: . vvvveeesannrrereesannnneeeessansnneeessanssnsseessasnsneeessaasnneeesssannnneessnnns 6
[ITAHUPYEMBIE PE3YITBTATBI «...uvrvveeesssrtreeeesasnnreeeeesanssneeessansreseeesaasnseeeeesaannneeeeeaannnneeeenanns 6

1.3 COEPIKAHUE TIPOTPAMMBL .....cevviieeessssssiirrneeeeeeeeesssaassnnnnrereeeeeassssssnnnnnnes 6
VYYEOHBIN (TEMATHUCCKII) TIITAH: .....uetvvveeeeeeeeeeesaaassittesseeeeeeeeesaaasssbtsseeeeeseeessssannnnnnseeeeeans 6
CONECPIKAHNUEC YUCOHOTO TITAHA ..vveeeiserrrereessnereeeeessnssseeeessassseeeessasssseeessasnneeeessasnnneeessanns 12

DOPMBI ATTECTALIMM. e eeeeeeeeeeeeeeeeeeaaeaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeeeaaeaeaaaaeeaees 16

Opranu3aliMOHHO-NIEIarOTMYECKUE YCIOBUS peanu3aliy MPOrPaMMBI ...... 17
MartepHuallbHO-TEXHUUECKHUE YCIOBUS PEATUZALMH MPOTPAMMBI .....vvvveeeiiiireeeesanirreeaeenns 17

Y4eOHo-MeToInuecKoe U THHOPMAIIMOHHOE 00€CTIEYEHUE MTPOTPAMMBI ....ccceevvvreeeennse 17



PA3JEJI 1.
«KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBbI»
1.1 IosicHUTeIbLHASA 3alIUCKA

Ha COBPEMEHHOM JTamne Poccuss  HCHBITBIBACT  OCTPYIO HE00X0IMMOCTb B
BBICOKOTIPO(ECCHOHANBHBIX HAYYHBIX W MH)KEHEPHBIX KaJpax, MMEIOMNX WHHOBAI[MOHHOE MBIILICHHUE,
AKTUBHYIO JKU3HEHHYIO [IO3MIIMI0, OPHUEHTUPOBAHHBIX Ha COLMAIBHOE CaMOOIIpPENEICHUE U
caMOpa3BUTHE, yYaCTHE B MPOPHIBHBIX MHHOBAIIMOHHBIX IpOEKTax crpaHbl. CucTeMa JOMOJIHUTEIBHOTO
o0Opa3oBaHusi MMeEeT TpeOyeMblil pecypc UId Y4acTHs M DPEUICHHS ITHX 33Ja4 M SIBISACTCS BAKHOU
COCTaBHOM 4YacTbiO JJIsi pelieHUs MpoOJeMbl BO3POXKIACHUS HH)KEHEPHOIO U HAYYHOTO KaJIpOBOIO
MOTEHIIMAJIa CTPAHBbI.

KpanudunupoBanHoMy HH)KEHEPY HE00X0IUMO 00Ja1aTh PAIOM KOMIETEHIMH, Cpear KOTOPBIX
0oJbIIOE 3HAYEHHE NPUOOPETAIOT KOMIETEHLIMH, CBA3aHHbIE C HCIOJb30BAaHUEM MaTEMaTHUYECKOTO
MHCTPYMEHTApHUs B PELIEHUU Npo(EeCCHOHATBHBIX 337a4, B TOM YHUCIE: CAMOCTOSITEIbHO WM B TpYIIeE
BECTM HAyyHbBIH TIOMCK, MCHOJb30BaTh ©0a30BbIE IOJIOKEHHUS] MaTeMAaTHUKUH MpPU  pPELICHUH
npodeccroHaNIbHBIX 3aJa4 U Jp.

Hanpaenennocmo npozpammol: €CTECTBEHHOHAYYHAS.

Buo npozpammeor:

- no cmenenu asmopcmea - MOJIM(UIMPOBaHHAS;

- N0 YPOBHIO COHCHOCMU — CTAPTOBASL.

A3viK peanuzayuu npozpammosl: PyCCKUil.

Ilepeuens Hopmamuenwvix 0OKyMeHmMO8:

IIporpamma pa3paboTaHa B COOTBETCTBUH CO CIEIYIOUIMMH HOPMaTUBHBIMU JOKYMEHTaMM:

1. ®denepanpubiii 3ak0H «O0 oOpazoBanuu B Poccuiickoii deneparum» ot 29.12.2012 Ne
273-@3.

2. Oenepanbubiii 3akoH OoT 31 wmrona 2020 r. N 304-03 «O BHECEHMM HW3MEHEHHWM B
Odenepanpubiii 3akoH «O0 obpazoBanuu B Poccuiickoit ®emeparum» 1O BOIMpPOcaM BOCHUTAHUS
00yJaroITUXCSI».

3. Pacnopsokenue IIpaBurenbctBa Poccuiickoit @enepanuu ot 31 mapta 2022 roga Ne 678-p.
Konnenmms pa3Butus 10NOJHATEILHOTO oOpa3zoBanus nereit 1o 2030 rog.

4, [TocranoBnenue ['JaBHOTO rOCYIapCTBEHHOTO CaHUTApHOro Bpada PD oT 28 ceHTAOps

2020 1. No28 «OO6 yrBepxkaeHuu canutapHeix mpaBun CII 2.4.3648 — 20 «CanutapHo -—
SMUAEMHUOJIOTHYECKre TpeOOBaHUSI K OpraHu3alusM BOCIUTAHUS U O0YYEHHUS, OTAbIXa U 03JJOPOBIICHUS
JeTel U MOJIOACIKI.

5. [Ipukazom MunuctepctBa npocsemieruss PO ot 27.07.2022 Ne 629 «O06 yTBep>KIeHUH
MOpsIIKA OpPraHu3alMil U OCYIIECTBIEHUS OO0pa30BaTENbHOM MEATENBHOCTH IO JIOTOJHUTEIbHBIM
o011eo0pa3oBaTeIbHBIM IPOTPAMMaM.

6. Pacnopsixenue IlpaButensctBa Poccuiickoir ®enpepauun ot 29.05.2015 Ne 996-p
«Ctparerus pa3Butus Bocnutanus B Poccuiickoit @enepanun Ha nepuo a0 2025 roga»
7. ITocranosnenue IlpaBurenscra Kamyxckoi o6nactu ot 29 suBaps 2019 roga Ne 38 «O0

YTBEP)KJIEHUH TOCYAAapCTBeHHOM mporpammbl  Kamyxckoir oGmactu  «Pa3Butne oOmero
JONOJTHUTENbHOTO OoOpa3zoBanust B Kamyxckoit oOmactu». Ilognporpamma  «/lomosHuTensHoe
oOpa3oBaHue» rocygapcTBeHHOH mporpammbl  Kamyxckoir  obmactu  «PasButue oOmiero
JIOTIOJTHUTENBHOTO 00pa3oBanus B Kanyxckoit o6mactu.

Axmyanbhocme npozpammel. 10 psAY KIOUYEBBIX NO3UIUHI HAllla CTpaHa yAEep>KUBAET JIUAEPCTBO B
MHUPOBOM KOCMOHABTHKE, KOTOpas OCTaeTcsi 00JacThio, IJIeé HAXOAAT NPHUMEHEHHE CaMble CIOXHbBIE
TEXHOJIOTMH U CaMbl€ MOCIEHUE JOCTHKEHNS HAyKH.

Ha cerogusmnuii 1eHb KocMHUuecKoe 00pa3oBaHUE B IIKOJIE HE UMEET CUCTEMBI, 3 B HEKOTOPBIX
mIKojiax OTcyrcTByeT BooOmie. IlIkonmpHHKM 4-5-X KiIaccoB, 3aHUMarOIIMecs MO YueOHUKYy A. A.



HHGH_IaKOBa, HMCIOT BO3SMOXHOCTD INOJTYUYNUTh HAa4YaJIbHBIC 3HAHUSA O KOCMOCC, KOTOPLIC BKIIFOUCHBI B KYPC
«Mup Bokpyr Hac» u «lIpupomoBeneHuey», U gajnee 3Ta TeMa OTCYTCTBYET B 0Opa30BaHUU IIKOJIHHUKOB
BIIOTH A0 11 Kmacca.

Ileoazozuueckasn yenecoodpaznocmsp

YenoBek BIEpBBIC 33 BCIO HCTOPHIO YEIOBEYECTBA IIOCMOTPEN HAa CBOM POTHOM J0M — 3eMITI0 — CO
CTOPOHBI W TMOHSUI, KaK OHAa Maja, U Kak Benuka Bcenennas. B. UkanoB rosopwi: «llonér — sto
MaTeMaTukay. M 1eficTBUTEIhHO, MOKOPEHHE KOCMOCa He 000IIIOCh 03 CIOKHEHIITNX MaTeMaTHYeCKUX
pacdéToB.

HO, KaK rOBOPpUJIM APCBHUC, NAXKE IIYTh B ThICAYY IIAroB HAYMHACTCA C IICPBOIO 1Iara.

I[aHHaFI nporpamMma " ABJEICTCA IICPBBIM IHAroM K IIO3HAHUIO CBA3U MCKAY MaTEMaTHKOU U
0ECKOHEYHBIM MUPOM KOCMOCA.

Hoeusna npozpammol.

[Iporpamma mpenmnosiaraer yriryOJeHHE 3HAaHUM IIKOJBFHOTO Kypca MaTeMaTHKH, HW3y4eHHE
HCKOTOPBIX AONOJHUTCIBHBIX TEM, HC pacCMaTpHBACMbIX B HIKOJIBHOM KYPCC MAaTCMATHUKEC, a TAK¥XKC
PACCMOTPECHUEC HEKOTOPBIX BOIIPOCOB OHI/IMHI/I&I{HOﬁ MaTEMaTHUKU C HCIIOJIB30BaHUEM SaI[aHI/Iﬁ u 3ajaa4,
CBSI3aHHBIX C TEMATUKOH KOCMOCA, YTO YIYYIIAeT MPOIEeCcC eCTECTBEHHO-MaTEMAaTHIeCKOTO 00pa30BaHus
1 CocoOCTBYET POPMUPOBAHUIO YCTOMUHMBOIO HHTEpECa K TEMaTHKE KOCMOCA.

BaxxHoll 0COOEHHOCTBHIO JaHHOW MPOrpaMMbl SIBJSIETCSI COIVIACOBAHHOCTH IMPOTPAMMBI  CO
IIKOJIBHBIM KYpPCOM MaTE€MaTHKH 5 KJlacca, Y4eT BO3PACTHBIX OCOOCHHOCTEH ydalluXcsi, HCIOJIh30BaHNE
MH(OPMALIMOHHBIX  TEXHOJOTHUH, KOTOpble O0OecrneyuBarOT MaKCUMaJbHYIO  HAlVIAHOCTh H
MPOJTYKTUBHOCTh 3aHSTHM.

CornacoBaHHOCTh 3akitouaeTcsi B Oosiee yriayOneHHOM u3ydeHun TeM «HaTypanbHble unciay,
«KoopnuHaTel TOUKU», «YTIIbl U MHOTOYTOJIBHUKHY, aBTOPBI PACIIMPHUIIN KPYT BOIIPOCOB MO 3TUM TeMaM
U JIOTIOJIHWIIM IIMPOKUM KPYroM 3aJaHMil KOCMHUYECKON TEeMAaTHKH M MPAKTHKO-OPHEHTUPOBAHHBIMU
3a/layaMH.

[Tporpammoii mpeycMOTPEHBI 3aHATHS C HCITOJIb30BaHHEM KOMITbIOTEpHO# cpeasl GeoGebra.

GeoGebra — »10 CcBOOOAHO pacmpocTpaHsemass mporpaMMa (MaTeMaTHUECKHi IaKer),
PEKOMEHAYeTCsI K MCIOJIb30BAHUIO IIPU OOYYEHHMM NIKOJHHUKOB B PA3IMUYHBIX pa3fesiax MaTeMaTHKH.
Wnrepdeiic nmporpammbel GeoGebra HamoMuHaeT KIACCHYIO JOCKY, Ha KOTOPOH MOHO pHCOBATh
YepTexkKH, CO3/laBaTh reoMeTpuueckue Qurypsl, rpaguka u T. 1. [lepBoe 3HAKOMCTBO €O Cpenoi
GeoGebra mo3BoJHT B JaJbHEWUIIEM aKTUBHO HCIIOJIb30BATh €€ MpPU U3YYEHUH MATEeMaTUKH U CMEXHBIX
muciuminH.  [Iporpamma GeoGebra o6magaer MOIIHBIME U (QYHKIIMOHAJIBHBIMH BO3MOYKHOCTSIMH,
KOTOpBIE MMO3BOJISIET HATJISTHO U IPOCTO 00ydaThCsl MaTeMaTHKE.

HoBuzna nporpamMmbl 3aKkio4aeTcsi B MOCTPOSHUM ee oOlIeil uaen, HalpaBlIeHHOW Ha pa3BUTHE
MIPEJICTAaBJICHUM YYeHHKa O MaTeMaThKe Kak O HayKe, TECHO B3aMMOCBSI3aHHOM C KOCMOCOM H
HEOOXOIUMOM Ui €ro MU3y4eHwusl, JEMOHCTPUPYIOIICH COMPUYACTHOCTh YEJIOBEKA U €ro JeATeIbHOCTH K
KOCMOCY.

Cocmas zpynnul, 0cobeHHOCHU HAOOPA TIOCTOSTHHBIN 0THOBO3PACTHOM.

Oovem npozpammul 68 4acoB.

Cpoxu oceoenusa npozpammsl 1 101.

Pesicum 3anamuii -2 paza B HEZIENIO.

Dopmbi 00yuenun- OUHasl.

Dopma opzanuzayuu 00pazoeamenbHoll 0eameabHOCmU TPYIoBast.,

@opmbl nposedenusn 3auamuil. KOMOMHUPOBAHHEIE.

1.2 Ieab u 328241 IPOrPaMMBbI
Ilens npozpammut



Coznmanue ycnoBwid st (GopMHpPOBaHHS U Pa3BUTHS WHTEpeca K MPUMEHEHUI0 MAaTeMaTHYECKHX
3HaHUM K PEIICHUIO TPAKTUKO-OPUEHTUPOBAHHBIX 3aa4 C AJIEMEHTaMU KOCMUYECKOW TEMaTHUKHU.

3amaun

Obpaszosamenvhvie:

paciupeHre U COBEPIICHCTBOBAHNE MAaTEMAaTUIECKOTO armapaTa, COpMUPOBAHHOTO B OCHOBHOM
IIKOJIe, €ro TMPHUMCHCHHE K PCEHICHHIO IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1ad;, (HOopMHpOBaHHE
MIPEJICTaBICHUA 00 MIESIX U METOJaX MaTeMaTUKW; (OPMUPOBAHUE MPEICTABICHUNA O MATEMAaTHUKE Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEACTBE MOJACIUPOBAHUS SIBJICHUM U MTPOIIECCOB.

Pazeusarowue:

pa3BUTHE MAaTEMaTUYECKOTrO, JIOTHYECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS; pa3BUTHE
TBOPYECKUX CIIOCOOHOCTEH; pa3BUTHE HAaBBIKOB UCCIIEAOBATEIIHCKOM NEATEIHHOCTH.

Bocnumamenvuvie:

BOCIIUTAHUE CPEACTBAMU MATEMATHKW KYJIbTYpPhl JIMYHOCTH; MATPUOTH3MA; 3HAKOMCTBO C
HCTOPHUEN pa3BUTHSA MAaTEMATHKH; IPUBUTHE HHTEPECA K KOCMUUECKOU OTPACIIH.

I'pynna/kamezopus ywawguxcsa: 11-12 ner (5 xnacc).

I[lnanupyemble pe3yJbTaThl

JIuunocmmusle pe3ynromamel V3y4eHus Kypca — GopMupoBaHUE CICIYIONINX YMEHUN U KA4eCTB:

— TOTOBHOCTh M CTIIOCOOHOCTHh K CAMOPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIUH
K 00Y4EeHHUIO U NTO3HAHUIO;

— pa3BUTHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHMH W COTPYIHUYECTBE CO
CBEPCTHHKAMHU B TMpoIlecce 00pa3oBaTeNbHON, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIIeI0BATEIbCKOM,
TBOPUYECKOM JIEATEIIBHOCTH.

Memanpeomemmnuie pezyibmameot.

Pezynamusnvie YVJ/I:

- IUIAHUPOBATh CBOIO JAESTENBHOCTH (CaMOCTOSTENbHO, B TPYIIE WK IMOJ PYKOBOJCTBOM
rearora);

- paboTath B COOTBETCTBHMH C TIOCTABJICHHOW Y4YeOHOW 3amadeii W B COOTBETCTBUU C
MpeII0KEHHBIM IIJIaHOM;

- CpaBHHMBATh MOJYYE€HHBIE PE3YJbTAThl C 0’KUAEMbIMU;

- BJIaJIETh OCHOBAMH CAMOKOHTPOJISL 1 CAMOOIICHKH.

Kommynuxamuenvie YV/I:

- B IUCKYCCHUU BBICKA3bIBATh CYXKICHHUS, MOATBEPK1asi uX (hakramu;

— MPOSIBIIATh YBAXXKHUTEIBHOE U JOOpOKeNaTeIbHOE OTHOIIEHUE K APYroMY YEJIOBEKY U €ro
MHEHHUIO;

— KPUTHUYHO OTHOCHUTHCSI K CBOEMY MHEHHUIO.

Ilo3nasamenvrvie YVJ]:

— yCTaHaBIUBATh MPUUNHHO-CIIEICTBEHHBIE CBSI3U;

— CpaBHHUBaTh 0OBEKTHI, (DaKThI, IBJICHUS, COOBITHUS 110 3aJaHHBIM KPUTEPHUSIM;

- KIacCU(PUIIMPOBATH HH(GOPMAIUIO TIO 3a/JaHHBIM MTPU3HAKAM;

- MCKaTh U OTOMPATh HH(OPMAIIUIO B PA3IMYHBIX HCTOYHHUKAX.

Ilpeomemnvimu pezyromamamu M3y4eHHUs] Kypca SBISETCS BIAJCHUE KIIIOUEBBIMH TMOHSITHUSIMH,
METOJ]aMU U IIpUeMaMH paCCMOTPEHHBIX B TJAaHHOM Kypce.

1.3 Coaep:xaHue nporpamMmsl
Yueonotit (memamuueckuii) nnan:

Ne HanmeHoBaHMe TeMbl KosnnuyectBo 1yacos DopMa KOHTPOJIA
n/m

Bcero | Teo | IIpakr

PETHU | KYCCK




YecK | ue
ue 3QHSIT
3aHs | U
TS
1 MaremaTuka u KOCMOC 1 1 YpoK-BUKTOpHHA
Pa3nesa 1. Yncaa na 3emiie u B kocmoce
2 Yucna-ruranTsl 1 1 3amanus u3 paboueit TeTpaau
3 Crenens uncna 10 2 1 1 YCTHBIN cUeT
3amanus u3 paboyeit TeTpaau
4 OxpyriieHne KOCMUYEeCKUX Yucen | 2 1 1
3amanus u3 paboueit TeTpaau
5 [IpencraBneHue o AeCATUYHBIX 2 1 1 VYcTHbIl cyeT
Ipoosix 3ananus u3 pabouel TeTpaau
6 [TporeHTHI 3 1 2 VYcTHbIN cUyeT
3amanust u3 paboyeit TeTpaau
[TpakTrueckas padora Nel
7 Uucna Ha 3eMiie U B KOCMOCE 1 1 Ypok-BUKTOpHHA
8 [IpueMbl paliMOHAILHOTO CYeTa 1 1 VYcTHBIN cyeT
3amanus u3 paboyeit TeTpaau
Pa3znen 2. U3MepeHus BeJM4uH Ha 3emJiie H B KOCMOCE
9 Macurrad 2 1 1 3amanus u3 paboueit TeTpanu
[TpakTrueckas pabota No2
ITpakTrnueckast pabota Ne3
10 MeTtpudeckasi cucteMa 1 1 3amanust u3 paboyeit TeTpaau
11 N3mepenue paccTossHui Ha 3 2 1 YcTHBIN cuer
3emMiie 1 B KOCMOCE 3amanust u3 paboyeit TeTpaau
12 Pa3meprr CostHeUHO# CHCTEMBI 1 1 ITpakTruueckas pabota No4
13 N3mepenue maccel Ha 3eMiie U B | 2 1 1 3amanus u3 paboyeit TeTpaau
KOCMOCe
14 W3mepenue BpeMenu Ha 3emie u | 2 1 1 3ananus u3 paboueit TeTpaan
B KOCMOCE
15 3uakomcTBO ¢ GeoGebra 3 1 2 YcTHBIN cUer
3amanus u3 paboyeit TeTpaau
16 Macmrad Beenennoi 2 1 1 3amanus u3 paboyeit TeTpaau
[TpakTrueckas pabota No5
17 Kocmoc B maremarnueckux 3 3 Ypoxk-copeBHOBaHUE
3aayax 3ananus u3 paboueit TeTpaan
18 IIpremsl panroHaJIBHOTO 2 1 1 3ananus u3 paboyei TeTpaau
CJIOEHHSI I BEIYUTAHUS
19 | DkcrepuMEHTHI C IMCTOM 1 1 VYcTHbIl cyet
Meéounyca ITpaktuyeckas pabora Neb
Pasnen 3. I'eomeTrpus kocmoca
20 IIpocTpaHCTBO M pa3MEPHOCTH 2 2 3ananus u3 paboyeil TeTpaan
21 I'eomerpuueckue Gurypsl B 5 1 4 3ananus u3 paboyeil TeTpaau
KOCMOCe [IpakTrnyeckas pabora Ne7
22 I'eomerpus ¢ GeoGebra 1 1 3ananus u3 paboyeil TeTpaau




23 ['eomeTpust co3Be3uit 1 1 [Ipaktuueckas padorta Ne8

24 Tpaekropuu IBHKEHUS 2 1 1 3ananus u3 paboyeil TeTpaau
KOCMHYECKUX Tell

25 I'eoMeTpust KOCMUYECKUX TEI 3 1 2 3ananus u3 paboyeil TeTpaan

26 ['eomeTpuueckue Tena ¢ 2 1 1 [IpakTuueckas padotaNe9
GeoGebra

27 ['eomeTpust Ha KiIeTUATOM 2 1 1 3amanus u3 paboueit TeTpaau
bymare

28 [Ipuemsl palinoHaJIBHOTO 2 1 1 VYcTHbIN cuer
YMHOXEHUS 3amanus u3 paboueit TeTpaau

29 I'eomeTpust kKocmoca 2 1 1 3amanus u3 paboueit TeTpaau

Pa3nen 4. Hpe}]CTaBJIeHI/Ie H aHAJIHU3 KOC

MHUYCCKHUX JAHHbIX

30 KocMuueckue koopanHaThl 2 1 1 3ananus u3 pabouei TeTpaan
[IpakTnueckas padora Nel(
31 Jlnarpammbl 2 1 1 3ananus u3 paboudel TeTpaau
32 JIBon4yHOE KOUPOBAHUE 2 1 1 VYcrHBI cyeT
3amanust u3 paboueit TeTpaau
33 Kocmuueckue mmppoBku 1 1 3ananus u3 pabouet TeTpaau
Komannas urpa
34 [TpuemMb! paroHaIEHOTO 2 1 1 VYcTHbIN cUyeT
NEJICHUS 3amanus u3 paboyeit TeTpaau
35 [ToaroroBka k KoH(pepeHITUN 1 1 3amanus u3 paboyeit TeTpaau
«MaremaTrka 1 KOCMOC)
36 Kondepennus «Marematuka u 1 1 3amanus u3 paboyeit TeTpaau
KOCMOC)
Hroro: 68 29 39
KaneHnapHO-TeMaanecxoe INIAHUPOBAHUE
N KoauvecTBo yacos Nata
Tema ypoka
n/n P
IpaxkTun
Bcero YecKue
padoTsI
MaremaTtuka 1 KOCMOC 1
Yucnaa-ruraHnTel 1

Crenenp uncia 10




Creneus uncia 10

4

5 OxpyriieHne KOCMUYECKUX YU CET

6 OxpyriieHne KOCMUYECKUX YHCET

7 [IpencraBnenue o AECATUYHBIX
Ipo0sIX

8 [IpencraBnenue o AECATUYHBIX
TpOOsIX

9 [TpouenTsl
[TpouenTsl

10 pott
[TpouenTsl

11 pott

12 Yucna Ha 3eMiie U B KOCMOCE

13 [IpueMsbl palMOHAIBHOTO CYETa
Macmirab

14
Macmrab

15

16 Mertpuueckas cucrema

17 N3mepenne paccTosiHuil Ha 3emiie
U B KOCMOCE
N3mepenne paccTosiHuil Ha 3emiie

18 U B KOCMOCE
N3mepenue paccrosiHuii Ha 3emiie

19 U B KOCMOCE

20 Pa3meprr CosiHeuHOM crCcTEMbl

21 N3mepenune maccel Ha 3eMJie U B
KOCMOCe

22 N3mepenune maccel Ha 3eMJie U B
KOCMOCe

23 N3mepenue Bpemenu Ha 3emiie U
B KOCMOCE

24 N3mepenune BpemeHu Ha 3emiie U

B KOCMOCEC

25

3unakoMcTBO ¢ GeoGebra




3uakomctBo ¢ GeoGebra

26
27 3uakomctBo ¢ GeoGebra
28 Macirad Beenennoit
29 Macirad Beenennoit
30 KocMoc B MaTeMaTHueckux
3amayax
KocMmoc B MaTeMaTHuecKux
31 3amayax
KocMmoc B MaTeMaTHuecKux
32 3amayax
33 [IpuemMsl palMOHAIBEHOTO
CJIOKEHUSA U BEIYUTAHUS
34 DKCIEPUMEHTHI C JTUCTOM
Mébuyca
35 [IpocTpaHCTBO U pa3MEpPHOCTH
36 [IpocTpaHCcTBO U pa3MEpPHOCTH
37 I'eomeTpuueckue Guryps B
KOCMOCE
I'eomeTpuueckue Guryps B
38 KOCMOCE
I'eomeTpuueckue Guryps B
39 KOCMOCE
I'eomerpuueckue Gpurypsl B
40 KOCMOCE
I'eomerpuueckue Gpurypsl B
41 KOCMOCe
42 I'eomerpusi ¢ GeoGebra
43 I'eomerpus co3Besauit
44 TpaekTopuu 1BHKEHUS
KOCMHUYECKHX TEI
45 TpaekTopuu 1BUKEHUS

KOCMHUYCCKUX TCJI

46

FCOMeTpI/Iﬂ KOCMHYCCKHUX TECJI




47 I'eomeTpust KOCMUYECKUX TEI

48 I'eomeTpust KOCMUYECKUX TEI

49 I'eomeTpuueckue tena ¢
GeoGebra

50 I'eomeTpus Ha KiIeTYATON
bymare

51 I'eomeTpus Ha KiIeTYATON
bymare

52 [IpuemMsl paniMOHAIBHOTO
YMHOKEHHUS

53 [IpuemMsl panMOHAIBHOTO
YMHOKEHHUS

54 I'eomeTpus kocmoca

55 I'eomeTpus kocmoca

56 Kocmuueckue koopimHaThI

57 Kocmuueckue koopauHaThbl

58 JlnarpaMmsl

59 JnarpaMmsl

60 JIBOMYHOE KOJUPOBAaHUE

61 JIBOMYHOE KOJUPOBaHUE

62 Kocmuueckue mmdpoBku

63 [Ipremsl pallMOHAJIBLHOTO ACICHUS

64 [Ipremsl pallMOHAJIBHOTO ACICHUS

65 ITonroroBka Kk KOH(pEpEeHINH
«MaremaThKa 1 KOCMOC

66 Kondepenmus «Marematuka u
KOCMOC»

Htoro




Conep:xanue y4eOHOI0 IjiaHa:

Tema 1. MaTeMmaTuKa H KOCMOC

IpakTuyeckoe 3ansaTue (1 ak.4y.) OOmee 3HAKOMCTBO C mporpammoit. [IpaBuna noBenenust Ha
3aHsaTUsAX. [IpoBeieHre UTPHI-BUKTOPUHBI, HAITPABJIICHHOW Ha MOBTOPEHUE Kypca MaTeMaTHKU Ha4aJIbHOU
IIKOJIbl U HAa aKTHUBU3AIMIO TIO3HABATEILHOM JCSITEIIbHOCTH YUaIUXCsl.

Tema 2. Uucjia-ruranThbl.

IIpakTnyeckoe 3ausTue (2 ak.4.) Psg HatypanbHbIX gncen. O000IIeHNe 3HAHUI O HaTypaJIbHBIX
yucinax. CBepx00Jbllie HATypalbHBIE YMCIa — YKCTa TUTaHThl. Kiacchl HaTypadbHBIX YUCEN. 3aluch U
YTEHUE YHCENI-TUTAHTOB. Y CTHBIN cueT. BrinmonHeHune 3aganuii u3 paboyeit TeTpaiu.

Tema 3. Crenennb uncia 10.

Teoperuueckoe 3ansaTue (2 ak.4.) Crenenp umcma. Crenenp uucna 10. IlpaBuno 3ammcu
HaTypaJbHBIX YHCEN OMpEAeNieHHOTO Buaa B Buie creneHu yucia 10. [IpeacraBieHue HaTypaaibHOTO
YuCjia B BUJIC NPOU3BENCHUS JIBYX MHOXXHUTENEH, OJUH M3 KOTOPBIX SBISIETCS cTeneHbio uucna 10.
BrimonHenue 3amanuii u3 paboueit TeTpaiu.

IMpakTuyeckoe 3anatue (1 ak.u.) Crenens uncna 10. IIpencraBienre HaTypadbHOTO YHKCIa B
BHJIC TIPOM3BEJCHUS JIBYX MHOXHUTEIEH, OJWH U3 KOTOPHIX SBIseTCAS cTeneHpto uyucma 10.
DKCNOHEHITMATbHAS 3alMCh HATYPAJIbHBIX YHUCEN, OMpPENeJICHUE MAHTHCCHI U TOPSAKA. YCTHBIH CYET.
BrimonHenue 3amanuii u3 paboueit TeTpaiu.

Tema 4. OkpyriieHrne KOCMUYECKUX Y CeJI

IIpakTHyeckoe 3ausitue (2 ak.4.) CBepxOonwpimue uucna. [IpubnmkeHHOE mNpeaCcTaBlICHUE
KOCMMYECKUX JaHHbIX. OKpyriaeHue HaTypalbHbIX YUCENl. AJITOPUTM OKPYIJIEHHS] HAaTypaJbHbIX YHCEIL.
BrinonHenue 3amanuii u3 paboueit TeTpaiu.

Tema 5. IIpeacraBiieHne 0 1eCATUYHBIX JPOOAX

Teoperuueckoe 3anusitue (1 ak.u.) [lonstre necaTuuHoi ApoOH. PaspsinHas 3anuch nIecATUIHOM
npobu. UteHue aecATHyHBIX OpobOeil. Mcnonp3oBaHue NECATHUHBIX ApoOed A 3amucu uH(opManuu
MPUKJIATHOM HApPaBJICHHOCTH. BhITIoTHEHHE 3a1aHui U3 paboueii TeTpaiy.

IpakTuyeckoe 3ansaTue (1 ak.4.) CpaBHEeHHE ACCATHYHBIX JIpoOel. DKCIOHCHIIMAIbHAS 3aITUCh
yucia ¢ JeCATUYHOW MaHTHCCOW. OKpYIJIEHHE IeCATHYHBIX JpoOel. YCTHBIM cyeT. BrlmonHeHue
3a/IaHui U3 paboyveit TeTpau.

Tema 6. IIpoueHTHBI

Teoperuveckoe 3anaTue (2 ak.4.) Ilonstue mnpouenra. HMcropuueckas cmnpaBka o
BO3HMKHOBEHHUU CHMBOJIa, 0003HAYAIOIIEro MpoleHT. [IpaBuio HaxoKaeHus mpoleHTa ot uncia. CBs3b
MEXAYy MPOIEHTOM U AECATUYHOW ApoObto. Haxoknenue uucia mo ero mpolieHTaM. BeimonHeHue
3a/IaHui 13 pabodeit TeTpaau.

IIpakTHyeckoe 3ansTue (1 ak.4.) CucremaTu3auus 3HaHUA O IPOLEHTAX. 3aKPEIUICHUE YMEHUI
HaxOJIUTh MPOIEHT OT YUCJIA U YMEHHE HAXOJMUTh YMCIIO MO €ro MPOLEHTY. YCTHBIN cYeT. BrinmonHeHue
3ajaHui U3 paboueii Terpanu. [IpakTrueckas padora Ne 1.

Tema 7. Uncaa na 3emae nu B Kocmoce

IIpakTuueckoe 3ansitne (1 ak.4.) Ypok-BuktopuHa. OOoOIIeHHE U 3aKpelieHHe MU3y4eHHOTO
Marepuaia. PaccmarpuBaroTces 3ajaud KOCMUYECKO HaPaBIEHHOCTH.

Tema &. IlpuemMbl pallHOHAJIBLHOIO CYETA

IIpakTnyeckoe 3ansitue (1 ak.4.) 3HAKOMCTBO C HCTOPUYECKUMH (aKTaMH, CBS3aHHBIMHU C
oTkpbITHEM T1aHeThl HenTyH. Pabora YpbOena JleBepre. 3HaueHHE MATeMAaTUYECKUX BBIYUCICHUNA IS
3TOTO OTKPBITUA. PanmoHanbHBIE TMPUEMBI cueTa. YCTHBIM cueT. BhimonHeHuwe 3amaHuil U3 pabodeit
TETpaau.

Tema 9. Macmra6 (2 ak.4.)



IIpakTuyeckoe 3ansaTue (2 ak.4.) [loctanoBka Bompoca 00 M300pakeHUN OYEHb MaJCHBKHUX M
6onpmx 00bekToB. [lonsTne macmraba. Buapl macmraba. CrocoOsl 3anucu macmtada. Beimonnenue
3amaHuil U3 pabodeir terpaau. [lpaktuueckas padora Ne2. YcerHbiii ompoc. BreimonHeHue 3amaHuil u3
paboueii Terpanu. [Ipaktuueckas padora Ne 3.

Tema 10. Merpuyeckas cucrema

IIpakTnueckoe 3anaTHe (1 ak.4u.) Vcropuueckue npeanochbUIKM HEOOXOIUMOCTH BBEICHUS
€MHOM CUCTEMBI Mep (PU3NYECKUX BEIUYMH. MeTposorus — Hayka 00 uzMepenusx. CucreMma u3MepeHui
CU. OmnpeneneHust eQUHUL U3MEPEHUST BPEMEHHU, PACCTOSHUS, MacChl U UX oOo3HadeHus. Cucrema mep
BEJIMYMH, 0Opa3oBaHHasi C MOMOIIBI0O MEXAYHAPOIHBIX INPUCTABOK, 0003HAYEHUE M Ha3BaHUE TaKUX
BEJIMYMH.

Tema 11. U3mepenue paccTossHuii Ha 3emJjie H B KocMoce

IIpakTnueckoe 3anaTue (3 ak.4.) lcropuueckas cnpaBka O MOSBICHUM TEPMHUHA «METPY.
N3mepenue paccTOSIHUNM 1O KOCMHUYECKHX OOBEKTOB — OT JPEBHOCTH JI0 COBPEMEHHOCTH. CKOpOCTb
cBeTa. BeiBoauTcs Qopmyna BBIUKCIEHHS] PACCTOSIHMM O KOCMHUYECKOTO0 OOBEKTa MPH MCHOJb30BaHUU
METO0/1a KOCMUYECKOH pannosiokanuu. EquHNIIBI n3MepeHus: pacCTOSHUM, UCIIOJIb3YeMble B aCTPOHOMHUU:
aCTpOHOMHYECKAsl €IMHUIA, CBETOBOU ToJI, mapcek. OnpeneneHne 3THX MOHIATHH U CBSI3b MEXKIy HUMHU.
VYcrHbii cuer. BeimonHeHnue 3amanuii U3 pabodei TeTpaam.

Tema 12. Pazmepsnl CoiHeYUHOH cCHUCTEMBI.

IpakTuueckoe 3ansaTe (1 ak.4.) Mcropuueckue $hakTel 0 pa3BUTHH MPEACTABICHUHN O pazMepax
Conneunoil cucreMel. CHcTeMaTH3allMd 3HAHWWA O €AWHUIIAX MU3MEPEHUs PACCTOSIHUM B aCTPOHOMMUMU.
[IpakTrueckas pabora Ne 4.

Tema 13. U3mepenue maccobl Ha 3emile 1 B KOCMOCe

IpakTuyeckoe 3ansatue (1 ak.4.) Metoabl u3mMepeHus maccol 3emud. Macca 3emin U mMacca
Connua. EnuHMIBI U3MEPEHHs] MAcChl B aCTPOHOMUU. BBIYMCIIEHHE MAacChl €CTECTBEHHBIX KOCMUYECKUX
00beKkTOB. BrimosHenne 3ananuii u3 paboveit TeTpaam.

Tema 14. U3mepenune BpeMeHn Ha 3emiie H B KOCMOCe

IpakTuyeckoe 3anarue (1 ak.4y.) OmnpeneneHue eIUHUI U3MEPEHUS BPEMEHHU, CYTKA M TOJ
yepes neproabl oOpaileHus: 3eMiu BOKpyr cBoeit ocu u Bokpyr CounHila. MatemaTnueckoe 000CHOBaHKE
HEOOXOJIMMOCTH BBEJACHUS BHCOKOCHOTO To0Ja. AJTOPUTM BBIYHMCICHHUS JaThl BUCOKOCHOTO TOJa.
BrinonHenue 3amanuii 3 pabodei TeTpaiu.

Tema 15. 3nakomcrBo ¢ GeoGebra

IIpakTHyeckoe 3anaTue (1 ak.4.) CraBuUTCA BOIPOC O BAKHOCTU CJIOMXKHBIX MAaT€MAaTUYECKHX
pacyeToB Uil OTKPBITUM B ACTPOHOMMH, JIJIsl pacuyeTa TPAeKTOPUM MOJeTa KOCMUYECKUX annapaTroB U T.II.
[IpuMeHeHne KOMIBbIOTEPHBIX MaT€MaTUYECKUX MporpamMm Jjsi pelIeHUs MNPUKIAJHBIX 3a/ad.
3HaKOMCTBO ¢ Maremarudeckoil cpemoit GeoGebra. Iepcnexkrussr GeoGebra. CAS kalbKyJsITOp U €ro
WHCTPYMEHTBI. Y CTHBIN cueT. BolnonHnenue 3aganuii u3 paboyeit reTpaiu.

Tema 16. MacmTad Beesiennoit

IIpakTHyeckoe 3anaTue (1 ak.4y.) CucremaTusauusi 3HaHUMN, MOJYYEHHBIX NPU HU3YYEHUU TEM
pa3nena «V3MepeHue BeIMUMH Ha 3eMiie U B KOocMoce». B03MOXHOCTH MacmTabHOro H300pa)KeHUU
Conneunoit cucrtemMbl U Bcenennoit. Bribop wmacmitaba isi JaHHOTO W300paxeHHs. BrimomHeHue
3aaHui U3 paboueit Terpaau. Ilpaktuueckas padorta Ne 5.

Tema 17. KocMoc B MaTeMaTHYEeCKHX 321a9aX

IIpakTHyeckoe 3ansiTue (1 ak.4.) Ypok-copeBHoBaHue. [loBTOpeHHEe U cucTeMaTu3anusl 3HaHUN
no paznenaMm «Yucina Ha 3emse M B KocMmoce», «l3MepeHne BeIMYMH Ha 3eMile U B KOCMOCE.
BrinosnHenue 3ananuii u3 padoueit retpaau.

Tema 18. IIpueMbl pAMOHAJBHOIO CJI0KEHUS U BBIYUTAHUS

IIpakTnyeckoe 3ansatue (1 ak.4.) Mcropudeckue akTel, CBSI3aHHBIE C POJBI0O MATEMATHUECKUX
BBIYUCJIEHUH B MOJATOTOBKE KOCMUYECKUX MOJETOB. [IpuemMbl palMOHATIBHOTO CJIOXEHUS U BBIYUTAHUSI.
Brinosnnenue 3ananuii u3 padouei retpaau.



Tema 19. JkcniepumenTs ¢ aucroM Medunyca

IIpakTnyeckoe 3ansatue (1 ak.4.) Pasmen wmaremaruku reomerpus. [loHsTHe QUTypHI.
I'eomerpuueckuit o0bekT nuct MeEOuyca. OKcnepuMEHTHl ¢ JUCToM MeOuyca. YCTHBIA CUerT.
[Ipaktuyeckas padora Ne 6.

Tema 20. IIpocTpaHcTBO U pa3MepPHOCTb

IIpakTnueckoe 3ansitue (2 ak.4.) [loHATUSA «IPOCTPAHCTBO» U «Pa3MEPHOCThHY) B MaTeMaTHUKE.
TpexmepHoe, IByXMEpHOE, OJHOMEPHOE MpOCTpaHCTBO. IIpocTpaHCTBO HyJIEBON pa3MEpPHOCTH.
du3nyuecKoe W MaTeMaTuyeckoe MpocTpancTBo. [IpueMbr m300pakeHnss 0OBEMHBIX Tell. BwimomHeHne
3aJaHui U3 pabodeil TeTpaau.

Tema 21. I'eomeTpuueckune purypnl B KocMmoce

IIpakTnueckoe 3ansarue (1 ak.u.) [Ipocreiimne reomerpudeckre (GUrypbl. Yros, BUIbl YIJIOB.
VYron. HCTpyMeHT Ui U3MEpEeHUs U MOCTPOEHUs YIJIOB — TpaHCHOPTUP. ENMHUIBI U3MEpEeHus yrioB.
Brinonnenue 3ananuii B paboueit TeTpaiu.

Teoperuveckoe 3ansitue (1 ak.4.) Yrom B acTpoHOMHHU. YTJOBOE pacCTOSIHHE. YTJIOBOM
nuametp. M3amepenue yrios B actpoHoMuH. BelnonHeHue 3aaanus u3 pabodeil TeTpaiu.

IpakTuyeckoe 3ausitue (3 ak.4.) [Ipocreiimue reomerpuueckue Gurypsl. [loctpoenue yrios.
MmuoroyronsHuku. ['eomerpust co3Be3nuil. OKpyKHOCTb, IOCTPOCHHUE OKPYKHOCTU. Uncno . OCHOBHBIE
AJIEMEHTHI OKPYKHOCTU. MeTO/1bl IOCTPOCHHUS TPEYTOJIbHUKA, PABHOTO TAHHOMY C IMOMOIIBIO HUPKYJIS U
nuHeWKHu. BeimonHenue 3ananuii u3 padodeit rerpaau. [Ipaktudeckas padora Ne 7.

Tema 22. T'eomerpus ¢ GeoGebra

Teopernueckoe 3ausitue (1 ak.u.) [TepcniekruBa «I'eomeTpus» kommbioTepHOii cpeabl GeoGebra
U ee HHCTPYMEHTHI. [locTpoeHre reoMeTpruecKuX (GUryp ¢ UCIOJIb30BaHHEM HHCTpyMeHTOB GeoGebra.
AJTOpPUTM TOCTPOCHHUSI TPEYroJibHUKA, paBHOTO JgaHHOMY B GeoGebra. BeinosHeHue 3agaHus u3
paboueii TeTpaau.

Tema 23. I'eomeTpusi co3Be3auii

IpakTuyeckoe 3ansaTue (2 ak.4.) CBs3b acTpoHOMUM U TeoMmeTpuu. [locTpoenue yria, paBHOTO
JAHHOMY, MTOCTPOEHHUE OTpe3Ka, paBHOTO aaHHOMY. [locTpoeHue reomerpuueckux Guryp B macurade.
BrinonHenue 3ananus u3 padoueii rerpaau. [Ipaktuueckas padora Ne 8.

Tema 24. TpaeKTOpHH IBUKEHUSI KOCMUYECKHUX TeJl

IIpakTHyeckoe 3anaTHe (2 ak.4.) JIMHWM, WX XapaKTEPUCTHKH M O0COOCHHOCTHU. Tpaekrtopus
nBukeHus tena. OpOuta kocMuyeckoro Tena. Bunsl Tpaekropuii HebecHbIX Tes. OpOuTa KOCMUYECKOTO
tena. IlepBas kocmuueckas CcKopocTb. KpyroBble OpOHTBI HCKYCCTBEHHBIX HEOECHBIX — Tel.
DmunTuyeckue OopOUTBI M UX XapaKTEPUCTUKH. DJUIMIIC KaK reoMeTphueckas KpuBas. BrimosnHeHue
3aaHus U3 paboudeit TeTpaIu.

Tema 25. I'eomeTpHusi KOCMHYECKHX TeJl

Teopernueckoe 3anaTue (1 ak.u.) Cohepa. llap. I'eoun. Ilnomanpr mosepxHoctu cdepol. Och
BpalleHUs. YTOJ HakKJIOHA 3€MHOW OCH K IJIOCKOCTH OpOMTHI 3emiu. BrimonHenue 3amanuii B paboueit
TeTpaau.

IIpakTnyeckoe 3anaTHe (2 ak.4.) ['eomerpudeckoe Teno. MHororpanHuku. [lnaToHOBBI Tena.
Teopema Oiinepa. Pa3BepTku MHOrorpaHHukoB. LlunuHzap, koHyc, mpu3ma M UX pa3BepTku. JlnmHa
OKPYXHOCTH M IUIOIIa/b Kpyra. BeimonHeHnue 3a1anuil B paboueil retpaay.

Tema 26. I'eomerpuueckue tena ¢ GeoGebra

IIpaktnueckoe 3ansaTme (1 ak.u.) IlepcnextuBa «3D rpaduka» KOMIBIOTEPHOM Cpeabl
GeoGebra m ee wuHCcTpymeHThl. [locTpoenue cdepbl u nmHHMM TnepecedeHus cdep. I[locTpoenue
MHOTOI'PaHHUKOB M MX pa3BepTOK. Brimosnenue 3amanus u3 padoueit Terpaau. Ilpaktuueckas padora Ne
9.

Tema 27. I'eomeTpust Ha KJIeT4aToil Oymare.

IIpakTuueckoe 3ansaTue (2 ak.4.) 'eomerpus Ha kierdaroit Oymare. [Tnomans npsMoyroabHUKa
U TIPSMOYTOJILHOTO TPEYrojbHUKA. BBIUMCIEHHE TUIOMAAN IJIOCKOH (UIYphl ¢ BepUIMHAMHU B y3Jax



kinetdaroit Oymaru. ®@opmyna Iluka. Jlenenwe otpeska. [locTtpoeHuwe oOTpe3ka, paBHOTO JaHHOMY.
Brimosinenue 3aganus u3 padbodeit TeTpau.

Tema 28. [IpueMbl paOHAJBLHOI0 YMHOKEHHU .

IIpakTnyeckoe 3ansaTue (2 ak.4.) Vcropudeckue (GakTel, CBI3aHHBIC C POJBI0O MATEMATHUECKUX
BBIUYHCIICHUH B TOATOTOBKE KOCMUYECKUX TOJETOB. [IpremMbl paluOHaIbHOTO YMHOXKEHHUS. Y CTHBINA CUET.
Brinonnenue 3amanuii U3 pabodeil TeTpaau.

Tema 29. I'eomeTpust kKocMoca

IpakTHyeckoe 3ansaTHe (2 ak.4.) O000IICHNE U TIOBTOPEHNE U3YYEHHOIO0 MaTrepuaia Mo TeMam
paznena «l'eomerpusi kocmoca». KOHTpoJib yCBOEHHS M3y4€HHOrOo MaTepuasia. BeimomHeHue 3aianuii B
paboueii TeTpaay.

Tema 30. Kocmuyeckue KOOpAMHATHI

IIpakTHyeckoe 3ausitue (2 ak.4.) IIpsmoyroneHble U TOJIIpHBIE KoOpAWHATHL I[locTpoeHue
TOYEK MO 3aJaHHBIM KOOPJWHATAM. HaXOXJICHHE KOOPAMHAT TOUYKH. BEITIONIHEHME 3amaHus U3 paboueii
terpanu. [lpakruueckas padora Ne 10.

Tema 31. lnarpammsl

IIpakTuyeckoe 3ansarue (2 ak.4y.) Ilonstue nuarpammel. Bunael auarpamMm. AnHanms
nH(pOpManuK, TpencTaBIeHHONW B BHAe auarpamMm. Cronbuareie nuarpammbl. KpyroBble auarpaMMebl.
[TocTpoenue nuarpamm u Ux aHaiau3. BeimonHenue 3aianus u3 pabodeil TeTpaiu.

Tema 32. /IBOoU4YHOE KOAUPOBAHUE

IIpakTuyeckoe 3aHaATHEe (2 aK.4.) Xpanenue u Tmiepenada wuHpopManuu. J[BomuHOE
KOJIMPOBAHWE U IBOMYHASI CUCTEMA CUUCIICHHUA. TEPEX0]] OT JBOMYHON 3aMUCH YUCEN K IECATUYHON U OT
JNECATUYHOM 3aMUCH K ABOWYHOM. JIEHCTBUS CIOKEHUS U YMHOXKEHHUS B JBOMYHON CHCTEME CUUCIICHUA.
BrimonHenue 3anannii B pabodeii TeTpaau.

Tema 33. Kocmuveckue mm@ppoBKu.

IIpakTuyeckoe 3anaTHe (2 ak.4.) lcnonp3oBaHWE [BOMYHOM CHUCTEMBl CUUCICHHS IS
cocTaBlieHUs MMHU(POBOK. AJNTOPUTM pas3rafblBaHus IHPPOBOK MO JaHHOMY KIHO4Y. AJTOPUTM
cocTaBjeHus MU(PPOBKHU U KITtoua K Hei. BeimonmHenue 3amanuii B padoueit Tetpaau. Komanmnas urpa.

Tema 34. IlpyeMbl pAUMOHAJIBLHOTO JAeJIEHUS.

IIpakTHyeckoe 3ansTHe (2 ak.4.) Hcropudeckue ¢akTbl, CBS3aHHBIE C TPUMEHECHHEM B
POCCUICKON M COBETCKOW HayKe MaTEMaTUYECKUX BBIUMCICHUH MPU MNOJATOTOBKE KOCMUYECKUX IOJIETOB.
[IpuemMbl pariMOHAIBLHOTO JCJICHHs. Y CTHBIN cUeT. BrimonHenue 3agannii u3 pabodeit Terpaay.

Tema 35. IloaroroBka Kk koH(pepeHun «MareMaTuka U1 KOCMOC»

IIpakTHyeckoe 3ansaTue (2 ak.4.) [logsenenue nroros Kypca. [logroroBka rpynmnoBoro Aokjiajaa
K KoH(epeHIuu «MaTemaThka M KOCMOC». JTambl MOATOTOBKHU TPYHIOBOrO JOKiIana. BeimomHeHue
3a/IaHui U3 pabodeit TeTpau.

Tema 36. Kondepenuns «MarteMmaTuka 1 KOCMOC»

IIpakTnueckoe 3ausitne (1 ak.u.) IlpencraBnenue rpynmnoBeIX Ao0kiIanoB. OOCyxaeHUE
MPEACTABICHHBIX JOKJIA10B. BbicTaBiieHnEe 3a4€TOB.

IInanupyemsble pe3yJibTaThbl

Jlis  MOCTWKEHUsT TOCTAaBIEHHOW WEMM M pealu3aliH 3aJad TpOTpaMMbl  HCIOJb3YIOTCS
CIIEAYIOIINE METOIbl 00YUEHUS:

- CIIOBECHBIE (pacckas, becena, 0ObsICHEHUE);

- HarJsHbIe (TI0Ka3 WLTIOCTPALUN, BUACOMATEpUasoB, HAOIIOCHNS);

- MPAKTUYECKUE (JIEMOHCTPAIIMOHHBIM OJKCIIEPUMEHT, pPEIICHUs 3a/ad, MPAKTUYECKUE
paboThl, BUKTOPHUHBI, UTPHI).

[To oxoHYaHMM U3YyUEHHUS Kypca 00ydaromuecs JOMKHbBI

3HATH/TIOHMMATh:



— CMBICI NOHSTHUM: YMCIO, BEIMYMHA, TOUYKA, OTPE3OK, JIyd, IpsiMasi, KOOPAUHATHI TOYKHU,
yTOJI, MHOTOYTOJIbHUK, OKPYKHOCTB, KPYT, SJUTUIIC, MHOTOI'PaHHHUK, cepa;

— 3HATh [IPABWJIO OKPYIJIEHUS HaTypaJIbHbIX YUCEIL;

— METO/1bI IOCTPOEHUM C UCIIOJIb30BaHUEM LIUPKYJIS U JIUHEHKU;

- Ha3HAYEHUE MaTEeMAaTUYECKUX HUHCTPYMEHTOB;

- 3HATh pa3anyus B CUCTEMaX KOOPAUHAT;

yMeThb:

- CPaBHMBATh BEJIMYMHBI B PA3JIMYHBIX €UHUIIAX U3MEPEHMUS;

- HCII0JIb30BAaTh MaTEMaTUUECKNE UHCTPYMEHTBHI /111 U3MEPEHMSI YTII0B U PACCTOSHUM;

- HAXOJUTh TUIONIA/IM HEKOTOPBIX IJIOCKUX QUTYD;

- UCIOJIb30BAaTh  NMPUOOPETEHHblE  3HAHUS  IpU  pPEUIeHUH  3ajad  [PHUKIaJHON
HaIpPaBJIEHHOCTH.

Crnoco0bl JUATHOCTHKH M KOHTPOJISI pe3yJibTaTOB

[Ipu u3ydeHun nporpamMmsl Kypca UCIOIb3YIOTCS CIEAYIOLIUE BUAbBI KOHTPOJIS:

- TEeKyIUi (3agaHus U3 paboueil TeTpaau, YpOK-BUKTOPHHA, YPOK-Hrpa, HMpPaKTHUYECKHE
paboThi);

- WUTOTOBBIN (YPOK-KOH(EPEHITHS).

@DopMbI ATTECTALMH.

B pamkax mnporpaMMbl NpPUMEHSIOTCS Clenyrolmue (QopMbl KOHTPOJS YCBOEGHHsI MaTepuana:
3a/laHus U3 paboueit TeTpaau, MpaKTHYecKue paboThl, ypOK-Urpa, YpOK-BUKTOPHHA, KOH(MEPEHIIHSL.

Pemenune 3aHuMarenpHBIX 337a4 HaMpaBlI€HO HA PAa3BUTHE JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIILJICHHS; pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH.

BrimonHenne 3amaHuit w3 pabodeil TeTpaaW HaAMpaBJIEHO Ha pPa3BUTHE TO3HABATEIHLHON
NeSITeNbHOCTH, OTPAOOTKY MPaKTUUYECKUX HABBIKOB M YMEHUH, OBIajeHHe (opMaMu CaMOCTOATEIbHON
paboThl, GOPMUPOBAHUE TBOPUYECKON aKTHUBHOCTH.

[IpakTrueckue pabOTHI MPOBOIATCS B XOJI€ U3yUEHUS] TEMBbI, MO3BOJISIOT 3aKPEMUTh MMOTY4CHHbBIE
TEOPETUYECKUE 3HAHMS, a TaKXKE CaMOCTOSITENIbHO CIPaBIATHCA C PAIOM 3ajad, HaxXoJs pelleHUe,
aHAJIM3UPYS U JeN1asi BHIBOIBI.

YPOKHU-UTPBI U YPOKH-BUKTOPUHBI MO3BOJISIOT B UTPOBOIl opme chopMUPOBATh U MPOBEPUTH Y
pedaT ypoBEHb YCBOEHHBIX 3HaHMM U CHOPMHPOBAHHOCTH IPAKTUYECKUX HABBIKOB. OcoOEHHOCTH
MIPUMEHSIEMON UTPbl COCTOUT B CO3/aHUU OJIAronmpuaTHOI aTMocdepbl Ha ypoke, MpeBpalieHuN ypoKa B
MHTEPECHOE M HEOObIYHOE COOBITHE, YBJIEKaTeNbHOE MPUKIIOYEHHE, YTO BJedeT 3a co0oil cHAThe
SMOIIMOHANBHOTO HAMNpsHKEHUS, BBI3BAHHOTO HArpy3Koil Ha HEPBHYIO CHCTEMY IpU WHTEHCHBHOM
00yueHUU B IIKOJIE.

Ypok-koH(pepeHIHs MPOBOAUTCS C LEIbI0 MOBTOPEHUS MPOMAEHHOTO Kypca, PacUIUpEHUs U
yriayOlieHus 3HaHWM MO pas3jenaM Kypca, MOBBIIICHHS WHTEpeca K MpeAMETy U TeMaTHKe KOocMoca.
OOyuaromuecss ydaTcsi UCKaTh MHGOPMALIUIO MO JOMOJHUTEIBbHBIM HCTOYHHUKAM, (POPMHUPYIOT YMEHUS
aHAJIM3UPOBATh, KIACCU(PHUIIMPOBAT, HMHPOPMAIMIO U KpaTKo ee u3naraTh. [loAroroBka AOKIAIOB Ha
KOH(EPEHIIHIO MPOUCXOAUT B IPYIIE, MOATOMY (POPMHUPYIOTCS HaBBIKU paboOThl B kKoMaHe. O0cyxieHue
JOKJIa/10B OPMUPYET YMEHUS BECTH TUCKYCCHIO, OTCTauBaTh CBOIO TOUKY 3PEHUSI.

JlaHHas mporpaMma He IpeaycMaTpHuBaeT BblJlauy JOKYMeHTa 00 00y4eHuu.

Kpumepuu oyenku epinonnenusn 3a0anuil u3 padoyei mempaou

— OIICHKA «3a4YTEHO0» BBICTABISETCS OOy4alolleMycs 3a yYMEHHE CaMOCTOSATEIbHO HWIH C
MOMOIIBI0  HAMPABJISIOMIMX BOMPOCOB YUYUTENs HAXOJWUTh pEIIeHHWE TIOCTAaBICHHONW 3amadd ¢
MPUMEHEHHEM U3YYE€HHBIX METOJIOB, IIPUEMOB;



— OLCHKAa «He 3a4YTeHO0» BBICTABIIACTCS O00YJaroUIeMycCsi, €CIIM 33JaHue HE BBIIOJIHEHO HIU
COJIepKaHWE OTBETa HE COOTBETCTBYET TEME 3aJaHHsl WJIM COOTBETCTBYET €My B OUYEHb MAaJOH
CTETICHH.

Kpumepuu oyenxu npakmuueckux paoom

- OIICHKA «3a4YTeHO» BBICTABIICTCS OOydJaromeMycs, €CIU pEIICHHE 3a/a4d BEpPHOE H
BBIOpaH palMOHAJBHBIN IyTh pemeHus, padoTa oopMieHa akKypaTHO U 0e3 3amedanuii. JlomyckaeTcs
BBIOOpP HEPALMOHATIBHOTO MYTH PEUICHUS TOCTABICHHOHN 3aJau, HAJIMYME HECKOJIbKUX HEJOYETOB WIIH
HerpyObIx ommuOoK. Jlomyckaercsi MOJy4eHHE HEBEpHOTO OTBETA, €CIM XOJ BBHITIOJIHEHUS 33/1aHUs
BEPHBIA, HO JIOMYIIEHBI OIIHOKH B PEIICHUU.

- OIICHKA «HEe 3a4YTeHO0)» BBICTABIISICTCS 00yJaromeMycs, €Cii B padoTe MOJTyYeH HEBEPHBIN
OTBET, CBSI3AHHBIA C TpPyOOM OMIMOKOHM, OTpakarollel HEMOHWMAaHHE OOYYaroOIIMMCS HCIIOJIb3YEMBbIX
3aKOHOB W TIPABWJI WJIHM €CITH OTBET HE TIOTy4YeH.

Kpumepuu ouyenxu uzpol

- OIICHKA «3a4YTEeHO0» BBICTABIICTCS 00YyJaIOIIEeMYCs, €CITH OH IPHUHUMAET aKTUBHOE yJacThe
B UTPE M TIOKA3BIBACT 3HAHUS MPOUICHHOTO MaTepraa.

- OIICHKA «He 3a4YTeHO0» BBICTABIISIETCS 00yJaromeMycs, €ClIi OH He NMPHHAMAET y4acTus B
UTPE I IMOKA3bIBAET OTCYTCTBHE IOHWMAHHMS MPOIIEHHOTO MaTepHara.

Kpumepuu ouenxu ooxknaoa

- OIICHKa «3a4YTEHO» BBICTABJSIETCS OOyJaromeMycs, €clii OH OOHapyKWBaeT 3HaHHE W
MOHWMaHHE U3JIaraeMoro MaTepuana.

- OIICHKa «H€ 3a4YTEHO0)» BBICTABISETCS O0ydJaromeMycs, eciii OH OOHapy)KMBaeT HE3HaHHE
M3JIaraéMoro Marepuana, A0MycKaeT OIINOKHU, UCKaKAIOIIUE CMBICI OCHOBHBIX ONPEACTICHUN U MOHITUH,
OecropsI0YHO U3JaraeT MaTepual

Opra"u3zannoHHoO-NeAarornyecke yCcJI0OBUs peaau3alui NporpamMmbl

Mamepuanbho-mexnuuecKkue ycioeus peaiusayuu npozpammol

Jliig peanuzanuy mporpaMMbl HEOOXOIMMO HATMUKE CIEYIOIINX MeXHUUeCKUXx cpeocms:

- MEPCOHAIbHBIN KOMIIBIOTED;

- MIPOEKTOD;

- JKpaH;

- MIPUHTEP C BO3MOXHOCTh YepHO-0€JI0H M1 [IBETHOM Mevary;

- KITUKED;

- Ja3epHasl yKaska,

— KOMITIBIOTEpPHAS MBIIIb,

— KOJIOHKH ]ISl BOCIIPOU3BEACHUS ayJMOMaTEPHAIIOB.

Jiia peanuzanuu mporpaMMbl HEOOXOIMMO HATMYUE CIEIYIOIIUX MAMEPUATbHBIX CPEOCE.

- nporpammuoe obecneueare Microsoft Office;

— JOCTYII B UHTEPHET;

- 000pyIOBaHHBIN yueOHBIN Kiacc.

Yueono-memoouueckoe u ungpopmayuonnoe obecneuenue npozpammol

OcHognvle ucmounuku

1. Bunenkun H. SI. ®akynpTatuBHbIi Kypc. M30panHble Bonpockl MaTreMaTHKu. 7-8 k. / H.
. Bunenkus, P. C. I'yrep, A. H. 3emnsikos, U. JI. Hukonsckas, M.: «IIpocBemenue», 1978.

2. Bunorpanosa T. M. Maremaruka. 5-6 knaccsl / T.M. Bunorpanosa, M.: Dxcmo, 2018.

3. Bce o mmanerax u co3Be3ausx: ariac crnpaBodHuK / cocT. M. A. Jleckos, CII6.: OOO
«C3KD0», 2007.

4, lapnauk M. A. BcenenHasi: WIUTIOCTPUPOBAHHBIN aTiiac: [KapTel, HUGPHI, (HaKThI, THIOTE3HI,

cpaBuenus: 0+]/ M. A. T'apauk; nepeBo ¢ anriuiickoro Auapeit lambuc, M.: Maxaos, cop. 2019.
5. Jlenman U. 1. Mepsl u merpuueckas cuctema / W. 5. Jlenman, M.: U3natensckuii gom
Mermepsikosa, 2018.



6. XKoxos B. 1I. Matemarnueckuii TpeHaxkep. 5 Kiacc: mocodue i yuuTene M yqamuxcs /
B. 1. ’Koxos.—11-em3n, crep., M.: Muemosuna, 2020.

7. 3y6apeBa 1. . Maremaruka. 5 i.: y4e0. uisi yganuxcst o0O1eo0pa3oBar. yapexkaeHui /
W. U. 3ybapesa, A. I'. Mopakosud. —14-e u3a., M.: Muemo3suna, 2013.

8. Kozmoa A. C. Maremaruka. 5 KiI.. y4e0. JUIsl OpraHU3alWid, OCYIIECTBISIONUX
oOpa3zoBatenbHy0 jgesrenbHocTh. B 2 4. Y. 1 / C. A. Kosnoa, A. I'. Pyoun. — U3a. 2-e., M.: banacc,
2015.

9. Komuko A. ®., Komukos A. B. M3o0perarensHocTs B Beruucienusx / A. @. Konukos, A. B.
Komukos, M.: Ilpoda, 2003.

10. Matremarnueckuii SHIMKIOoNIenudIeckuii cioBaps / 1. pen. 0. B. IIpoxopos; Pex. xom: C.
N. Ansn, H. C. baxsanos, B. U. buttoukos, A. I1. Epmos, JI. [I. Kynpssues, A. JI. Onumuk, A. I1.
IOmkesnu, M.: Cos. Dunukiaonenus, 1988.

11. Mepznsk A. I'. Maremaruka. 5 K. y4eOHHMK JUIsl ydamquxcsi 001ieoOpa3oBaTeIbHBIX
yupexienuit / A. I'. Mepsmsk, B. b. Tlononckuii, M. C. SAxup, M.: Bentana-I'pag, 2013.

12. Munaesa C. C. VYcrHble ynopaxHeHus. S  KI.. ydeOHoe mocobwe s
obmieoOpazoBarensHbIX opranu3anwii / C.C. MunaeBa. — 3-¢ u3., M.: IIpoceemenue, 2018.

13. Mopo M. Maremaruka. 4 xmacc. B 2-x gactsax : YueOHHK Ut 0011e00pa3oBaTeIbHBIX

opranuzarnuii / M. Mopo, M. bantoBa, I'. benbtiokoBa u ap., M.: [Ipocssmienue, 2018.

14. Hamwu moGemst B kocmoce, M: AO «M3patensctBo « MAK», 2017.

15. Huxonwckuii C. H. Marematuka. 5 Ki1.: yaeOHUK UTsi 0011e00pa30BaTeIbHBIX OpraHu3auii /
C. M. Hukonsckuii, M.K. Tloranos, H. H. Pemernukos, A. B. llleBkun. — 14-e m3a., M.: [IpocBemienue,
2015.

16. [Tepensman . U. 3anumarenshas actponomus / 5. U. Tlepensman, M.: ACT: Actpens:
Xpanutens, 2008.

17. ITo3nuskosa U. FO. bonbemoi atnac Beenennoii / U. 10. Ilo3gusakosa, M.: M3narenscTBo
«O», 2017.

18. [Tozmnsixkosa U. FO., Kataukosa U. C. IlyreBoauTens mo 38e3anoMy HeOy Poccun / U. HO.

Ilozmusxosa, 1. C. Kataukoa, M.: Dxcmo, 2020.

19. Ilapeirun M. ®. Maremaruka: Harmsanas reomerpus: 5-6 xmaccel: yueOHuk / M. .
[Hapeirun, JI. H. Epamkuesa. — 8-oe u3a., crepeornut, M.: Ipoda, 2020.

20. [etinepman D. IlyreBoautens it BIOONCHHBIX B MateMatuky / O. lllelinepman, M.:
AnbninHa HOH-(ukmIH, 2018.

JlonoanumenvHhole UcmoYHUKU

21. Auncdumona T. b. Bueypounsie 3austus. 5-6 kiaccel, M.: UJIEKCA, 2017.

22. bo6pos C. II. Apxumenoso Jserto, wiu Mcropust conpyxectBa roHbix marematukoB / C. II.
bo6pog, nin. E. B. [Tandunosoii, M.: U3natensckuii tom Merepskoa, 2017.

23. Bunenkun H. f. 3a crpanumamu y4yeOHHMKA MaTeMaTUKU: MOCOOME JUIsl ydammuxcs 5-6
kimaccoB. ®I'OC / U. 5. lenman, H. 5. Bunenkun, M.: Muemo3una, 2020.

24. T'mymiko B. Il Pa3Butmne pakeroctpoenus u kocmoHaBTuku B CCCP / B. II. I'mymiko. — 2-e
u3a., gomn., M.: Mammnoctpoenue, 1981.

25. Jlenman U. S1. Uctopust Apudmeruku / U. 5. lenman, M.: «IIpocBemenue», 1965 r.

26. 3ameuatensHble yuensle / [lox pen. C. I1. Kanumpr, M.: Hayka, 1980.

27. Kauyp E. A. YenekarensHast actponomusi / E.A. Kauyp, M.: Mann, MBanos u ®epbep, 2015.

28. Jlenexun FO. B. Onumnuanneie 3aganus M0 MatemMaTHke. 5-6 kiacchl / aBT. cocT. FO. B.
Jlenexun. — U3a. 2-e, ucnp., Bonrorpan: Yuurens.

29. Jlutuman B. Benukansl u kapnuku B mupe uucen / JI. Jlutuman, nep. JI. C. ToBanesa, pen. U.
M. Srmom, M.: ®usmarrus. 1959.

30. Jlo6xkanumze A. A. I'eorpadus. Ilnanera 3emusa. 5-6 kmaccel: yued. s oOiieoOpa3oBar.
opraam3anuii / A. A. Jlooxanumze. — 3-e us., [Ipocsemmenne, 2014.
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31. Munaea C. C. JIpo6u u npouentsl. 5-7 knaccsl / C. C. MunaeBa, M.: «9x3amen», 2012.

32. Ilepenbman f. . 3anumatensHas anredpa. 3anumatensHas reomerpust / S1. U. Ilepenpman,
M.: ACT, 2007.

33. Ilepenbman 5. 1. @okycsl U pa3BiedYeHHUs: Ui CPEAHEr0 LIKOJBHOTO Bo3pacra: 6+ / S. U.
[lepenbman; pucynku B. TBapnosckoro, Mocksa: M3natensckuii JJom Memepsikoa, 2018.

34. Crroapt MaH. Maremaruka kocmoca. Kak coBpeMeHHas Hayka pacmu@poBbIBaeT KOCMOC,
M.: «Tpaexropus», 2019 r.

35. Tapacos JI. B. Bcenennas. B mpocTopbl kocMoca: KHUTa JUIsl IIKOJIEHUKOB... M HE TOJIBKO / JI.
B. Tapacos, M.: U3n-Bo JIKH, 2018.

36. Dunumxioneanyeckuit cioBapb toHoro maremaruka / Coct. A. I1. CaBun, M.: Ilemaroruka,
1989.

Humepnem-ucmounuxu

37. Boumbmmas poccuiickas SHUUKIIONEAUS [DneKTpOHHBIH pecypc]:
https://bigenc.ru/physics/text/2209471

38. BceneHnas: ormpeneneHue, ONHMCaHWE, HccienoBaHUsA ¢ (GoTo [DIeKTpoHHBI pecypc]:
https://v-kosmose.com/kosmos/

39. Herckas sanukioneaus. T. 2. Mup HeOecHBIX Ten [DneKTpoHHbIH pecypc] / Hayd. pem.: A.
N. Mapkymesnuy, b. A. B. A. Boponmnos-BemssmuaoB, M.: IIpocBemenue, 1964:
http://bse.uaio.ru/DE/0200.htm

40. M3mepeHue paccTOSHUM B MHPOBOM mpocTpaHcTBe. Hayka m xm3Hbp Ne 12 mexabpp 2020
[DnexTponHsIit pecypce]: https://www.nkj.ru/archive/articles/32207/

41. Kurou Ha crapt [DnekrponHbiii pecypce]: https://space4kids.ru

42. MaremaTruecKue 3T [DaekTpoHHbIH pecypc]: https://etudes.ru/

43. Pemnosutopuii BceneHHOW — OCHOBHBIC TPYNIBI TUIAHET, COJIHEYHAs CHUCTEMa, 3BE3bI U
ranakTHKd. HaydHbIil moprai o KocMoce [ DIeKTpOoHHBIH pecypc]: space-my.ru/

44, PKI] «IIporpecc» [DnexTpoHHbIH pecypc]:
https://www.samspace.ru/products/launch_vehicles/rn_soyuz_2/

45. Pockocmoc [DnektponHsiii pecype]: https://www.roscosmos.ru/

46. Camoiinuk I'. McTopus matemaTuku Ha ypokax. [IporenTsl. 5 kinacc / MaremaTtuka. YueOHO-
METOANYECKUMA KYpHAJL. No 36 (459). 16-30.09.2002. [OnexTpoHHbIN pecypcl:
https://mat.1sept.ru/view_article.php?ID=200203602

47. GeoGebra [Dnexrponnsiii pecypce]: https://www.geogebra.org/classic

48. Geo Urpaii 3Hanusmu [caiir]: https://geo.koltyrin.ru/zvezdnaja_karta.php

49. Google kapthl [InekTpoHHbI pecypc]: https://www.google.com/maps/dir/Baikonur
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