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JOINOJIHUTEJIBHASA OBIIIEPA3ZBUBAIOLIIASA ITPOI'PAMMA

HosicHuTE/IbHAA 3aIUCKA

Hanpaenennocmo

Hanpasnennocts paboueld mporpamMmbl €CTeCTBEHHO-Hay4Has. JlaHHas
porpaMma COCTaBJIIEHa C YY€TOM HOPMAaTHBHBIX TPEOOBAHHMI K IporpaMmmam
JOTIOJTHUTEIBLHOTO 00pa30oBaHus JETEH.

AxmyanvHocmp

Ha coBpemenHom stame Poccusi MCHBITBIBAET OCTPYH0 HEOOXOAMMOCTH B
BBICOKOIIPO(ECCHOHANIBHBIX ~HAy4YHBIX W HWHXKEHEPHBIX KaJpaX, HMEIOIINUX
WHHOBAIMOHHOE MBIIUICHUE, AKTUBHYIO KU3HEHHYIO IMO3ULNI0, OPUEHTUPOBAHHBIX
Ha COLMAJIIBHOE CAMOOIIPENEICHUEe M CAaMOPA3BUTHE, Y4YacCTHE B IIPOPBIBHBIX
WHHOBAIMOHHBIX MpPOEKTax cTpaHbl. CHCTeMa [OMOJHUTEIBHOTO 00pa30BaHUs
uMeeT TpeOyeMbIil pecypce ISl y4acTUs U PELICHUS 3THX 3a/1a4 U SBIISETCA BaXKHOU
COCTAaBHOM 4YacThlO MJIsi pPELIEHUS MNpPOOJIEMBbl BO3POKIACHHUS HMHKEHEPHOTO MU
HAay4YHOT'O KaJIpOBOI0 IIOTEHIIMANIA CTPAHBI.

KBanuduunupoBaHHOMY HHXEHEpY paKeTHO-KOCMHUYECKOTO KOMILIEKca
HE00X0AMMO 00J1aJ]aTh PSIIOM KOMIIETEHIIMM, CPEeAr KOTOPBIX OOJIbLIOE 3HAUEHHE
IpUOOPETAIOT KOMIETEHIMU, CBS3aHHBIE C HUCIOJIb30BAHUEM MaTEeMaTUYECKOTO
UHCTPYMEHTAapusi B peUIeHHMH Mpo(ecCHOHANbHBIX 3a7ad, B TOM YHCIE:
CaMOCTOATENbHO WJIM B TPYNIE BECTH HAYYHBINA IMOUCK, MCIOJb30BATh 0a30BbIE
MOJIO’KEHUSI MaTEMAaTUKH MPHU peIeHUH MPpo(ecCHoHaANbHBIX 3a7a4 U Jp.

IIo psany KIIOYEBBIX NO3MLMM Halla CTpaHa YIAEPKUBAET JIMAEPCTBO B
MHUPOBOI KOCMOHABTHKE, KOTOpas OCTaeTCsl 00JIaCThIO, TJIe HAXOJAT NPUMEHEHUE
CaMbl€ CJIO’KHBIE TEXHOJIOTUH U CAMBIE MOCIEIHNE JOCTHKEHNS HAYKH.

Ha cerognsiminuii JeHb KOCMHUYECKOE OOpa3oBaHHME B IIKOJE HE HMEET
CUCTEMBbI, @ B HEKOTOPBIX IIKOJaxXx OTCyTcTByeT BooOmie. [llkonbHukm 4-5-x
KJIaCCOB, 3aHUMarouecs no yuyeOnuky A. A. IlnemakoBa, UMEIOT BO3MOXHOCTb

MOJYYUTh HAYAJIbHBIC 3HAHWA O KOCMOCC, KOTOPBLIC BKIIOYCHBI B KYPC ((MI/Ip



BOKpYT Hac» u «lIpuponoBenenuey, u ganee 3Ta TeMa OTCYTCTBYET B 00Opa30BaHUU
IIKOJIbHUKOB BILIOTH /10 11 Kiacca.

Ileoazozuueckan yenecoobpasnocmo

UenoBek BHEpPBBIE 3a BCIO MCTOPUIO YEJIOBEYECTBA IMOCMOTPEN Ha CBOU
pOAHOU JOM — 3eMJII0 — CO CTOPOHBI WM TOHSUI, KaK OHa Maja, U KakK BeJIMKa
Bcenennas. B. UkanoB rosopui: «llonér — s3to maremaruka». M nercTBUTENBHO,
MOKOPEHHE KOCMOca He 000IIIOCH 0€3 CIOKHEHIITUX MAaTEMaTHUYEeCKUX PacyETOB.

Ho, xak roBopunu ApeBHUE, AaXe MYTh B THICSUY IIAroB HAYMHAETCA C
MEPBOrO IIara.

JlaHHast mporpaMMa M SIBJISIETCSI IEPBBIM IIArOM K MO3HAHUIO CBSI3U MEXIY
MaTeMaTUKOU U OECKOHEYHBIM MUPOM KOCMOCA.

Hoeu3na u ocnogHvle omauuus om Opy2ux npozpamm

[Iporpamma mnpenamonaraeT yriayOJieHHME 3HAHUM IIKOJBHOTO  Kypca
MaTeMaTUKH, U3y4CHUE HEKOTOPBIX JIOMOJHUTEIBHBIX TEM, HE paCCMaTPUBAEMbIX B
IIKOJIBHOM KypCE€ MAaTeMaTHUKE, a TaKXKE PAacCMOTPEHHUE HEKOTOPBIX BOMPOCOB
OJIUMIHUATHON MaTEeMaTUKU C HCIOJb30BAaHUEM 3aJaHuM M 3a7ad, CBSI3aHHBIX C
TEMAaTUKOW KOCMOCA, YTO YJIYYIIAeT MPOLECC €CTECTBEHHO-MATEeMaTUYECKOTO
o0pa3zoBaHus U CIIOCOOCTBYET (HOPMUPOBAHUIO YCTOMYMBOTO UHTEPECA K TEMATHUKE
KocMoca.

BaxxHolt 0COOEHHOCTBIO JAHHOM MPOTrpamMMbl SIBISETCS COTJIACOBAaHHOCTD
MporpaMMbl CO IIKOJIBHBIM KypCOM MaTeMaTUKH S5 Kiacca, y4eT BO3PaCTHBIX
OCOOCHHOCTEHW y4allluXCsl, WCIOJIb30BaHUE HWH()OPMAIMOHHBIX TEXHOJIOTHH,
KOTOpble 00€CIEeUMBAIOT MAaKCHUMAJIbHYIO HATJSTHOCTh M  TPOJYKTUBHOCTH
3aHSTUU.

CoryiacoBaHHOCTh 3aKJIIOYaeTCs B Oojee yriayOJEeHHOM HW3Y4YEHUU TeM
«Hatypanbnabie uucnay, «KoopauHaThl TOYKW», «YTJbl W MHOTOYTOJIBHUKW,
aBTOPHI PACHIMPWIA KPYT BOIPOCOB IO 3THUM TeMaM M AOMOJHUIN IIHUPOKUM
KPYroM 3aJlaHMil KOCMHYECKOM TEMaTUKH U MPaAKTUKO-OPUEHTUPOBAHHBIMU

3aa4aMu.



YuuteiBas TOT (akt, yto B Bo3zpacte 10-11 ner HauMHaeT aKTUBHO
pa3BUBAaTbCA JIOTMYECKOE MBIIUIEHUE, aBTOPHI BKIKOYUIM B KypC JIOTUYECKHE
3amaun. Tak Kak mporpaMma JOCTaTOYHO MHTEHCHBHA U PEATU3yeTcsl B MEPBOM
MOJIyTOJIUU, KOTJa MO HaOJIOJCHUSIM JETCKUX IICHXOJIOTOB Y UIIKOJIBHUKOB 5
KJlacca HaOJIOJAeTCsl MOBBIMICHHAS YTOMJIIEMOCTh, aBTOPbl MUHUMHU3UPOBAIIN
KOJINYECTBO JOMAIIHUX 3aJaHuid. Bexymias AesATeIbHOCTH B 3TOM BO3pACcTe —
OOlIIEHUE CO CBEPCTHUKAMMU, JIJISl peasiu3allii 3TOM MOTPEOHOCTH MPEeayCMOTpEeHa
paboTa B mapax 1 MaJIbIX TPYIIax, UTPOBbIC 3aHSATHUS.

[Iporpammoil npeaycMOTPEHBI 3aHATUSL C UCIIOJIb30BAHUEM KOMIIBIOTEPHOU
cpenn GeoGebra.

GeoGebra - 310  cBOOOAHO  pacmpocTpaHsemas — Iporpamma
(MaTeMaTUYEeCKUN TIAaKeT), PEKOMEHJYEeTCS K HCIOJIb30BAHUIO MPU OOYYCHHUH
IIKOJLHUKOB B pa3WYHBIX pazjaenax wMarematuku. WHtepdeiic mporpamMmbl
GeoGebra HamOMUHAET KJIACCHYIO JOCKY, HA KOTOPOH MOKHO PUCOBATh YEPTENKHU,
co3faBaTh TreoMeTpuueckue ¢Gurypol, rpapuku U T. 1. [lepBoe 3HAKOMCTBO €O
cpenoii GeoGebra mo3BOMUT B JNalbHEHMIIEM AaKTHBHO HCIIOIL30BaTh €€ IMpHU
U3yYCHUM MAaTEeMAaTUKU M CMEXHbIX auciumuind. [Iporpamma GeoGebra obmamaet
MOITHBIMU U (PYHKIIMOHAJIBHBIMH BO3MOXHOCTSIMU, KOTOPBIC MO3BOJISIET HATJISTHO
U TIPOCTO 00yYaThCsl MaTeMaTHKE.

HoBu3zna mporpammbl 3akirodaeTcsi B TOCTPOCHHHM €€ o0mel wuziew,
HaIpaBJICHHOW Ha pa3BUTHE MPEACTABICHUN yYEHUKA O MAaTeMaTHKE KaK O HayKe,
TECHO B3aMMOCBSA3aHHOM C KOCMOCOM M HEOOXOIMMOW JJisi €ro HW3y4YeHus,
JEMOHCTPUPYIOILIEH COMTPUYACTHOCTD YEIOBEKA U €T0 AEATEIbHOCTU K KOCMOCY.

Henwv npocpammot

Co3nmanue ycmoBud it (opMUpOBaHUST M pa3BUTHUS HMHTEpeca K
MPUMEHEHHUIO MaTEMaTUYECKUX 3HAHUM K PEIICHUI0 MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4 ¢ PJIEMEHTaMH KOCMUYECKON TEMAaTHKH.

3apaun

Obpazosamenvhvle:



paclHIMpeHre U  COBEPUICHCTBOBAHME  MaTeMaTHYECKOro  ammapara,
c(hOpMHPOBAHHOTO B OCHOBHOM IIKOJIE, €r0 MPUMEHEHUE K PEUICHUIO0 MPAKTUKO-
OpHMEHTHUPOBAHHBIX 3a/ad; (POpMUpPOBAHUE TPEACTABICHUA 00 UACIX M METO/AX
MaTeMaTuKH; (OPMUPOBAHUE MPEJCTABICHUN O MAaTEMaTUKE KaK YHUBEPCAIbHOM
A3bIKE€ HAYKH, CPEJICTBE MOJACIUPOBAHUS SBJIICHUI U IIPOLIECCOB.

Pa3zsusarowue:

pa3BUTHE  MaTEMaTHYECKOTO, JIOTMYECKOTO0 UM MPOCTPAHCTBEHHOTO
MBIIIUICHUSI;  Pa3BUTHE TBOPUYECKUX  CIIOCOOHOCTEH; pa3BUTHUE  HABBIKOB
UCCIIE0BATENbCKOM NESITETbHOCTH.

Bocnumamenvnuie:

BOCIUTaHUE CPEACTBAMH MATEMATHKU KYJbTYPhl JIMYHOCTH; MATPUOTU3MA;
3HAKOMCTBO C HWCTOpUEH pa3BUTHUS MaTeMaTHUKH; IPUBUTHE UWHTEpeca K
KOCMHUYECKON OTPacCIu.

I'pynna/kamezopus yuawguxca: 10-11 net (5 xmacc).

dopma padoThI

OcHoBHOI ¢dopmMoit pabOTHl SIBISIIOTCS TPYNIOBBIC 3aHATHA. 3aHITHUS
npoxoJiT 3 pa3a B Heaento. [IpogoikutenbHOCTh | 3aHATHS cocTaBisieT 45 MUHYT
(1 akageMuueckuit yac).

Cpok peajm3anuu NporpaMMmsl

Cpok peanmmzanuu mnporpamMmbl — 54  akaJeMHYECKUX 4Yaca. 3aHATHs

MPOXOJST B MEPBOM Nostyroauu 5 knacca (18 yueOHbIX HEellemb).
I[Inanupyembie pe3yabTaThl

JTuunocmmuuie pezynbmamepl 3ydeHus: Kypca — GOpMUPOBAHHE CIICTYIONTUX
YMEHUN U KaYeCTB:

— TOTOBHOCTh U CITOCOOHOCTh K CAaMOPa3BUTHUIO U CAMOOOPa30BaHUIO Ha
OCHOBE MOTHBAIIMH K O0YYECHUIO U TIO3HAHUIO;

- pa3BUTHE KOMMYHUKATHBHOM KOMIIETCHTHOCTH B OOIICHUH U
COTPYIHHMYECTBE CO CBEPCTHHKAMHU B Ipoliecce 00pa3oBaTesIbHOM, OOIIECTBEHHO
M0JIE3HOM, y4eOHO-UCCIIeIOBATEIHCKOM, TBOPUECKOM JACSITEIILHOCTH.

Memanpedmemmnuwle pe3yivmameot.



Peeynamuenvie YV/]:

- IUIaHUPOBATh CBOIO ACATCIBHOCTD (C&MOCTOHTGJ’IBHO, B Ipynrc Hnjin

10J1 PyKOBOJICTBOM I1€J]arora);

- pa60TaTB B COOTBETCTBHM C IIOCTABJICHHOM y‘I€6HOﬁ 3az:aqel?1 H B

COOTBCTCTBHM C IIPCAJIOKCHHBIM IIJIAHOM,

- CpaBHUBATH ITIOJIYUCHHBIC PC3YJIBTATHI C OKUJTACMBIMH

- BJIAACTh OCHOBAMH CaAMOKOHTPOJIAA U CAMOOLICHKH.

Kommynuxamuenvie YV/{:

— B TUCKYCCHUM BBICKA3bIBAThb CYXXIACHUS, ITIOATBCPIKAAA UX (baKTaMI/I;

- IIPOABIIATE YBAXHUTCIIBHOC U I[O6p0)KeJ'IaTeJII>H0€ OTHOIICHHEC K

JIPYTrOMY Y€EJIOBEKY U €T0 MHEHUIO;

— KPUTUYIHO OTHOCUTBHCA K CBOCMY MHCHHUIO.

lloznasamenvnvie YV/I:

- YCTaHaBJIMUBATb IPUYHNHHO-CICACTBCHHBIC CBA3H,

- CpaBHUBATH O6’b€KTI>I, (baKTBI, SBJICHHS, COOBITHS TIO 3aJaHHbIM

KPUTEPUSIM;

— KJ1accuUIMPOBaTh MH(OOPMALIUIO TIO 3a/ITaHHBIM MPU3HAKAM;

— UCKATh U OTOMPATh UH(POPMAIIUIO B PA3IMYHBIX UCTOYHUKAX.

lIpeomemmuvivu  pezyrbmamamu W3YyYEHUS Kypca SIBISETCS BIAJEHUE

KIIOYCBBIMU IIOHATUAMH, MCTOAAMH MW IIPpUCMaMH PACCMOTPCHHLIX B JaHHOM

Kypce.
ConepsxkaHue mporpaMmMbl
Yueonwrii (memamuueckuit) nnan:
Ne HaunmeHnoBanue Konu4yecTBo yacos dDopmMa KOHTPOJIA
n/m | TeMbl
Bcero | Teopetu | IIpaktuy
YeCKHUe ecKkue
3aHSATHS | 3QHATHUS
1 Maremaruka 1 1 YPOK-BUKTOpHHA

KOCMOC




Pa3znea 1. Unciia Ha 3emMiie H B KOCMOCeE

2 Yuciia-ruranTbl 1 1 3amanus u3 paboueit TeTpaau
3 Crenenp uncina 10 2 1 1 VYcTHBIN cuer
3ananus u3 pabouell TeTpaau
4 OxkpyriieHue 1 1
KOCMHUYECKUX YHCEIl .
3ananus u3 padoueit TeTpaau
5 [Ipeacrasnenue o 2 1 1 VYcTHbIl cuer
JECSITUUHBIX APOOIX .
3ananus u3 pabouelt TeTpaau
6 [IponeHThI 2 1 1 VcTHBI cueT
3ananus u3 paboueit TeTpaau
[IpakTrueckas padora Nel
7 Uucna na 3emsie u B | 1 1 Ypok-BUKTOpHHA
KOCMOCE
8 [Tpuemsr 1 1 YcTHbIH cuer
paIMoHaIBLHOTO CYETa 5
3ananus u3 paboueit TeTpaau
Pasnen 2. U3mepenust BeJM4uH Ha 3eMJie 4 B KOCMOCe
9 Macmrrad 2 2 3anmanus u3 paboueit TeTpaau
[IpakTuueckas padora Ne2
[IpakTuueckas pabora Ne3
10 Metpuueckas 1 1 3ananus u3 padoueil TeTpaau
cucTemMa
11 N3mepenue 3 3 VYcTHBIN cyer
paccTtosiHui Ha 3emiie 3 Sonci
aJIaHus U3 pabodel TeTpau
1 B KOCMOCE 8 p Tpan




12 Pasmepsr Conneunoit | 1 [IpakTrueckas pabota Ned
CHCTEMBI
13 N3mepenne macchl Ha | 1 3amanus u3 paboueit TeTpaau
3emiie 1 B KOCMOCE
14 N3mepenne Bpemenu | 1 3amanus u3 paboueit TeTpaau
Ha 3eMJie U B KOCMOCe
15 3HaKOMCTBO cll VYcTHBIN cuer
GeoGebra 5
3ananus u3 pabouelt TeTpaau
16 Macmrrad Beenennont | 1 3amanus u3 paboueit TeTpaau
[IpakTuueckas padora Ne5
17 Kocmoc B |1 Ypok-coOpeBHOBaHHUE
MaTeMaTHYECKUX 5
sa7auax 3ananus u3 paboueit TeTpaau
18 ITpuemsl 1 3ananus u3 paboueit TeTpaau
panroHaIBLHOTO
CITOKEHHSI u
BBIUYUTAHUS
19 | DkcrepuMeHTHI cl1l YcTHBIN cueT
nuctom MéEobuyca
[IpakTruyeckas pabora Neb6
Pasnen 3. 'eomeTpust kocmoca
20 IIpocTpancTBo ul2 3ananus u3 paboueit TeTpaau
pa3sMepHOCTh
21 I'eomerpuueckue 5 3amanus u3 paboueit TeTpaau
¢burypsl B kocMoce
[IpakTuyeckas padora Ne7
22 I'eomeTpus cll 3ananus u3 pabouei TeTpaau
GeoGebra
23 I'eomerpust co3Be3amii | 1 [IpakTruyeckas pabora Ne8




24 Tpaexropun 2 2 3ananus u3 pabouei TeTpaau
JIBUKCHHUSI
KOCMHYECKHUX Tell

25 I'eomeTpust 3 2 3ananus u3 pabouell TeTpaau
KOCMHYECKHUX Tell

26 I'eomerpuueckue tena | 1 1 [IpakTrueckas padboTaNe9
c GeoGebra

27 I'eomerpus Ha | 1 1 3amanus u3 paboueit TeTpaau
KJIETYaTOU
bymare

28 [Ipuemsr 1 1 VYcTHbIl cuer
paIoHaIbHOrO .
YMHOKEHHS 3ananus u3 paboueit TeTpaau

29 I'eometpus kocmoca | 1 1 3ananus u3 pabouelt TeTpaau

Pa3znea 4. [IpencraBiienne U aHAJIN3 KOCMUYECKHUX JTAHHBIX

30 Kocmuueckue 2 2 3ananus u3 paboueil TeTpaau
KOOP/IMHATHI
[IpakTryeckas pabora NelO
31 Jlnarpammbl 2 2 3ananus u3 pabouelt TeTpaau
32 JBonunoe 2 2 VCTHEIN cUeT
KOJAMPOBaHUE .
3ananus u3 pabouelt TeTpaau
33 Kocmmueckue 1 1 3aganus w3 paboueil TeTpaau
mupoOBKU Komannas urpa
34 [Tpuembr 1 1 VYcTHbIH cuer
parroHaIBFHOTO

JCIICHUA

3ananus u3 pabouei TeTpaau




35 IToaroroBka K| 2 2 3ananus u3 pabouei TeTpaau
KOH(pepeHIInn
«MaremaTtuka u
KOCMOC»

36 Kondepenmus 1 1 3ananus u3 paboueit TeTpaau
«MaremaTtuka u
KOCMOC»

HUroro: 54 6 48

Conep:xkanue y4eOHOro (TeMaTH4€eCKOro) mjiaHa:

Tema 1. MaTtemaTuka U KOCMOC

IpakTnueckoe 3ansaTve (1 ak.4y.) OOmiee 3HAKOMCTBO C MPOTPaAMMOM.
[IpaBuiia moBeneHus Ha 3aHATUSAX. [[poBeieHNE UTPBI-BUKTOPHUHBI, HAIIPABICHHON
Ha TIOBTOPEHHE Kypca MATEMaTUKH HAYaJlbHOM IIKOJbl M Ha AaKTUBU3ALMIO

MMO3HABATCILHON ACATCIbHOCTH yUallluXCs.

Tema 2. Unciia-ruranrsl.

IpakTnueckoe 3ansaTue (1 ak.4.) Psng HaTypanbHbix uucen. O0o0eHue
3HaHWM O HATypajdbHBIX YHciax. CBepxOOJbIMe HATypalbHBIC YHCIIA — YHCIA
ruranTel. KilacChl HaTypadbHBIX YHCENI. 3aluCh W YTEHUE YHUCEI-TUTAaHTOB.

VYcrHblit cuer. BoimonHenue 3aganuii u3 pabodeit TeTpaim.

Tema 3. Crenennb uucja 10.

Teopernueckoe 3ansaTue (1 ak.4.) Crenenp uucina. Crenenp uucia 10.
[IpaBwiio 3amucy HaTypaabHBIX YUCEI ONPEEICHHOTO BUAa B BUJIE CTEIIEHU YUCTa
10. IlpencraBiieHre HATypaJlbHOTO YHCJIAa B BUJE MPOU3BEACHUSA JIBYX
MHOXKHUTEJIEH, OJMH M3 KOTOPBIX SBIsSETCA creneHbio uyuciaa 10. BeimonHeHwue
3a/IaHu# U3 paboyeil TeTpain.

IIpakTuueckoe 3ansite (1 ak.4.) Crenens uucna 10. IlpeacraBneHue
HaTypaJbHOTO YKCJIa B BUJIE NMPOU3BEJCHUS JBYX MHOXKHUTEJIEH, OJUH U3 KOTOPBIX

ABJISICTCSL CTeNEeHblo yncia 10. DKCnoHEHUHalbHas 3alMUCh HATYypPAIbHBIX YHCET,



OIPEIICIICHUE MAHTUCChI M MOPSAJAKA. YCTHBIM CYET. BhINOIHEHWE 3aJaHui W3

paboueit TeTpaau.

Tema 4. OxpyrieHue KOCMUYECKHX YHCeJ

IIpakTnueckoe 3ansaTue (1 ak.4.) CeepxOonbiue yncna. [IpubmmxenHoe
NPEACTABICHUE KOCMUYECKMX JaHHbIX. OKpyrieHue HaTypajlbHbIX YHCE].
ANTOpUTM OKpYIJIEHUS HATypaJbHBIX uncel. BeinonHeHue 3agaHuil U3 padoueit

TETPaJIu.

Tema 5. IlpeacraBieHne 0 1eCATUYHBIX IPOOAX

Teopernueckoe 3ansatue (1 ak.4.) [lonstue aecsatuunoi aApodu. PaspsaHas
3aMKuCh JACCATUYHOM Jpodu. UteHuwe pecaTHUHbIX Apobeit. Mcmomb3oBaHue
JNECATUYHBIX Jpo0eil nis 3amucu uHGOpMAlMKd TPHUKIAIHON HaIpaBICHHOCTH.
Brinonnenue 3ananuii u3 paboueit Terpaiu.

IpakTnueckoe 3ansitue (1 ak.4.) CpaBHeHHE ECATHYHBIX JIpPOOCH.
OKCNOHEHIIHAIbHAS 3allUCh YHCIa C JECATUYHOW MaHTuccon. OKpyrieHue

NECATUYHBIX Apo0Oeil. Y cTHbIN cueT. BrinmonHenue 3aganuit u3 paboueit TeTpaiu.

Tema 6. IIpoueHTBI

Teopernueckoe 3ansitue (1 ak.4.) Ilonstue npouenrta. Mcropuyeckas
CripaBKa O BO3HMKHOBEHMM CHMBOJIa, OOO3Hauaromero mpoieHT. I[IpaBuio
HaxXOXJIEHUSl MpoleHTa OT uucia. CBA3b MEXKIy MPOIEHTOM W JECATUYHOU
npoOrto. HaxokneHue yuciaa Mo ero MpoleHTaM. BpIMoNHeHWe 3alaHuil U3
paboueiil TeTpaau.

IIpakTuueckoe 3ansaTue (1 ak.4.) CucremaTuzanus 3HaHUM O MPOIIEHTAX.
3akperyieHue yMEHUM HaXxOJUTh MPOIEHT OT YUCJIa U YMEHHUE HAXOJUTh YUCIIO IO
€ro TMpoLEeHTYy. YCTHBIM cueT. BrimonHenuwe 3ananuid U3 pabodeil TeTpaau.

[Tpaktrueckas pabora Ne 1.

Tema 7. Uucaa na 3emuie u B Kocmoce



IIpakTnueckoe 3ansitue (1 ak.4.) Ypok-BuktopuHa. OO0o0OIIeHHE U
3aKperieHne W3y4eHHOro Mmarepuana. PaccMarpuBaroTcs 3aadud KOCMHUYECKOM

HaIpaBJICHHOCTH.

Tema 8. IlpueMBbI PALIHOHAJIBLHOIO CYETA

IIpakTuyeckoe 3ansaTue (1 ak.4.) 3HAKOMCTBO C HCTOPUIECCKUMU (DaKTamH,
CBSI3aHHBIMH C OTKpbITHEM IuTaHeThl HenTyH. Pabota YpOena JleBepre. 3HaueHue
MAaTeMaTUYECKUX BBIYMCICHUN I 3TOrO0 OTKPBITHA. PanuoHanbHbIE NpUEMBI

cuera. YCTHBIN cueT. BeimonHenue 3aganuii u3 padboydeit TeTpaau.

Tema 9. MacmTa6 (2 ak.4.)

IIpakTuyeckoe 3anaTue (2 ak.4.) [locranoBka Borpoca 00 M300paKEHUH
OYCHb MAJICHBKUX W OOJblIUX 00BekTOB. [loHsiTHEe MacmiTaba. Buasl Maciitala.
CnocoObl  3amucu Mmacmtaba. BreimonHenwe 3amanuid U3 pabodeil TeTpaau.
[Ipaktuueckas pabora Ne2. YcTHeiil onpoc. BreimonHenue 3ananuii u3 paboueit

terpanu. [Ipaktuueckas padora Ne 3.

Tema 10. Merpuueckasi cucrema

IpakTnyeckoe 3ansitue (1 ak.4.) Vcropuueckne MNPEANOCHUIKH
HEOOXOJMMOCTA BBEJEHUS E€IUHON CHUCTEMbl Mep (U3MUYECKUX BEJIMYHH.
Mertponorus — Hayka o0 u3MepeHusix. Cucrema msmepenuit CU. OnpeneneHus
CAVHUI] U3MEPEHUsT BPEMEHH, PAaCCTOSHUS, MacChl U uUX 00o3HaueHusa. Cucrema
MEp BEJUYWH, OOpa3oBaHHAs C TOMOIIbIO MEXIYHAPOJIHBIX MPHUCTABOK,

0003HaUEHNE U HAa3BaHUE TaKUX BEJTUYHH.

Tema 11. U3mepenue paccTosiHuii Ha 3emJie U B KOCMOCe

IMpakTnuyeckoe 3ansaTue (3 ak.4.) Vcropuueckas crpaBKa O MOSIBICHUH
TepMHHA «MeTp». M3MmepeHue paccTOSHUM OO0 KOCMHYECKHX OOBEKTOB — OT
JIpeBHOCTH 10 coBpemMeHHOCTH. CkopocTh cBera. BeiBogutcs dopmyna
BBIUMCJICHUS] PACCTOSHUM 10 KOCMUYECKOTO OOBEKTa MPH HUCIIOJIIb30BAHUUA METOJA

KOCMUYECKON PaHOJIOKaMU. ENMHULIBI N3MEPEHUS PACCTOSHUM, UCTIOJIb3YEMBIE B



aCTPOHOMHM: AaCTPOHOMHYECKAsl €IUHUIIA, CBETOBOM roj, mapcek. OmnpeneneHue
ATUX TMOHATHUM W CBSA3b MEXKIYy HHUMHU. YCTHBIM cUeT. BrIlmonHEeHWE 3amaHuii U3

paboueii TeTpau.

Tema 12. Pazmepsbl CoJiHeYHO# CHCTEMBI.
Ipaktuueckoe 3ansaTue (1 ak.u.) Mcropuyeckwe (akTel O pa3BUTUU
npencraBieHuid o pasmepax ComHeyHoW cucreMbl. CrcreMarn3aluu 3HAHUWA O

eIMHHUIIAX U3MEPEHUs paccTosIHUM B acTpoHomuH. [Ipaktudeckas pabora No 4.

Tema 13. U3Mepenne macchbl Ha 3emile B B KOCMoOCe

IpakTnyeckoe 3ansaTHe (1 ak.4.) MeToapl U3MEpPEHHS MacChl 3EMIIH.
Macca 3emmn u macca ConHna. EquHunbl U3MepeHus: MacCbl B aCTPOHOMUHU.
BriuncneHnne Macchl €CTECTBEHHBIX KOCMHMUYECKHMX OOBEKTOB. BpimonHeHue

3a/IaHui U3 paboyeil TeTpain.

Tema 14. U3mMepenne BpeMeHH HA 3emMile B B KOCMOCe

Ipakrnyeckoe 3ansitne (1 ak.u.) OmnpenenacHue eAUHUI] H3MEPCHHS
BPEMEHHU, CYTKH M TOJ 4Yepe3 MepHuobl oOpaileHrs 3eMJIM BOKPYT CBOEM OCH U
Bokpyr Connia. Marematuueckoe O0OOOCHOBaHHE HEOOXOIUMOCTH BBEACHUS
BHCOKOCHOTO T0J1a. AJITOPUTM BBIYMCIIEHUS 1aThl BUCOKOCHOTO rojia. BeinosHeHne

3aIaHui U3 paboyeil TeTpaau.

Tema 15. 3nakomerBo ¢ GeoGebra

IpakTnueckoe 3anaTre (1 ak.4.) CTaBUTCS BOIIPOC O BAXKHOCTH CIIOKHBIX
MaTEMaTHYCCKUX pPACUueTOB IS OTKPBITHH B acCTPOHOMMHM, JUIS pacyeTa
TPACKTOPHI MoJIeTa KOCMUYCCKUX alapaToB U T.I. [IpuMeHEHHE KOMITbIOTEPHBIX
MaTEMaTHYECKHUX TMPOrpaMM JUIsl PEIICHUsS MPUKIAAHBIX 3aJad. 3HAKOMCTBO C
maTtematudeckoit cpenoir GeoGebra. IMepcnektusr GeoGebra. CAS kanbKyasTop

Y €ro UHCTPYMEHThI. Y CTHBIN cueT. BrinoaHeHue 3aganuii u3 paboueit Terpaau.



Tema 16. Macwmrad BeesieHHoit

IpakTuyeckoe 3ansiTue (1 ak.4.) CucremaTn3anus 3HaHUH, MOTYYCHHBIX
npy U3ydyeHuu TeMm pazfena «lM3Mmepenue BennunH Ha 3emile U B KOCMOCEM.
Bo3moxxHocTh MacmtabHoro nzodpaxenun CosiHeUHOM cuctembl U BceeneHHOM.
Bre16op Macmitaba amst naHHOro n3o0paxkeHus. Brimonnenue 3aganuii u3 padodeit

tetpaau. [Ipaktnyeckas pabora Ne 5.

Tema 17. KocMoc B MaTeMaTHYeCKHX 3a1a49aX

IMpaktnyeckoe 3ansaTue (1 ak.4.) Ypok-copeBHOBaHue. IloBTOpeHue u
CUCTEMATH3allksl 3HAHUM 1o pazaenaM «Ywucina Ha 3emiie U B KOCMOCE»,
«M3MepeHue BeMYuH Ha 3eMiie U B KOcMOce». BbllonHeHue 3ajanuii u3 pabouei

TCTpaau.

Tewma 18. IlpueMbl PallHOHAJIBHOTO CJIOKEHUSI M BBIYUTAHUSA

IpakTnuyeckoe 3anstue (1 ak.4.) Mcropuueckue ¢akThl, CBSI3aHHBIC C
pPOJBI0 MATEMAaTHYECKUX BBIYMCICHUHM B IOATOTOBKE KOCMHUYECKHX IOJIETOB.
[Ipuembl panMOHAIBHOTO CJIOKEHWS W BbIYWTAHWSA. BBINOIHEHWE 3aJaHUM U3

paboueii TeTpay.

Tema 19. DkcnepumenTsl ¢ suctom Mednyca
IIpaktuueckoe 3ansaTue (1 ak.4.) Pa3zgen MareMaTwWku TeOMETPUS.
[Tonsitue ¢urypel. I'eometpuuecknii 00beKT AUCT MEOUyca. DKCIEPUMEHTHI C

auctoM MeOuyca. Ycrubiit cuet. [Ipaktrueckas padota No 6.

Tema 20. IIpocTpaHcTBO M pa3MEePHOCTH

IIpakTnueckoe 3ansaTe (2 ak.4.) IloHATUA «HOpPOCTPAHCTBO» WU
«pa3MEpHOCTb» B MaTeMaTHKe. [pexMepHOEe, JBYXMEPHOE, OIHOMEpPHOE
npoctpancTBo.  IIpocTtpanctBo  HyneBon  pasmMepHocTH. Duszmueckoe u
MaTeMaTU4YeCKoe MpOoCTpaHCTBO. IIpueMbl wu300pakeHHUs OOBEMHBIX  Tell.

BrimonHenne 3agannii u3 pabodeit TeTpaam.



Tema 21. 'eomeTpuueckne Gpurypsl B Kocmoce

IpakTnueckoe 3ansaTue (1 ak.4.) [Ipocreitmme reomeTpudeckue QUryphl.
VYrois, Buasl yrioB. Yroa. MHCTpyMEHT Il MU3MEpPEHHs] U NOCTPOCHHUS YTIIOB —
Tpancnoptup. Eaununbel m3mepenus yrinoB. BreimonHnenue 3amanuii B paboueit
TEeTpaaM.

Teopernueckoe 3anaTue (1 ak.4.) Yron B acTpoHOMHHU. YTJIOBOE
paccrosgHue. YTiaoBou auamerp. M3mepeHue yrioB B acTpOHOMHHM. BrinosiHeHHE
3aJjaHus U3 pabouell TeTpaiu.

IIpakTnueckoe 3anaTue (3 ak.4.) [Ipocreiime reomerpuueckue GUTYpHI.
[TocTtpoenue yrioB. MHoroyroiabHukd. ['eomerpust cos3Be3nmil. OKpY’KHOCTD,
MIOCTPOEHHUE OKPYKHOCTH. Hnciio 7. OCHOBHBIE 3JIEMEHTHI OKPYKHOCTH. MeTO b1
IIOCTPOCHUS TPEYIOJIbHUKA, PABHOTO JTaHHOMY C IOMOIIBIO LIUPKYJIS U JIMHEHKH.

Brinonnenue 3aganuii u3 padoyeit rerpaau. [Ipaktudeckas padora Ne 7.

Tema 22. 'eomeTpus ¢ GeoGebra

Teopernueckoe 3ansatue (1 ak.u.) IlepcnektuBa «I'eomeTpusi»
KommbloTepHOr  cpeapl  GeoGebra w  ee  wmHeTpymentwl.  I[loctpoenume
reOMETPHUUCCKUX (DUTYp C UCIOJIb30BaHHEeM HHCTpyMeHTOoB GeoGebra. Asroputm
MIOCTPOCHHUS TPEYroJIbHUKA, paBHOrO JaHHOMY B GeoGebra. BeinosHenue 3a1anus

U3 pabouel TeTpau.

Tema 23. I'eomeTpust co3Be3aui

IIpakTuueckoe 3ansaTue (1 ak.4.) CBs3b aCTPOHOMHUHU U TEOMETPHUU.
[TocTpoeHue yria, paBHOTO JTaHHOMY, TOCTPOCHHE OTpe3Ka, PAaBHOTO JTaHHOMY.
[Toctpoenne reomeTpuuecknx QGuryp B Macmrade. BwimonHeHue 3amanus u3

paboueit Tetpanu. [IpakTudeckas padora Ne 8.

Tema 24. TpaekTopum IBH:KEHHSI KOCMHUYECKHUX TeJl



IIpakTuyeckoe 3ansitue (2 ak.4.) JluHuM, UX XapaKTePUCTUKU U
ocobeHHocTH. Tpaekropus ABuxkeHUs Tena. OpOuta KocMuUuyeckoro tena. Buabl
TpaekTopuii HeOecHbIX Ten. Opburta kKocmuueckoro tena. IlepBas kocMuueckas
ckopocTb. KpyroBeie OpOUTBHI MCKYCCTBEHHBIX HEOECHBIX TeN. DJUIMINTUYECKHE
OpOMTBI W WX XapPaKTEPUCTHKU. OJUIAIC KaK TeOMETpUYecKas Kpuas.

Brinmonnenue 3ananus u3 pabouei TeTpasy.

Tema 25. I'eomeTpusi KOCMHYECKHX TeJl

Teoperuueckoe 3ansitme (1 ak.u.) Cdepa. Illap. T'eomn. Ilnomans
noBepxHocTu cdepsl. Och BpallleHHs. YTOJ HakjJIOHa 3€MHOH OCH K IUIOCKOCTH
op6uTsl 3emiuu. BrinonHenue 3aganuii B padboyeil TeTpaau.

IIpakTHyeckoe 3ansitue (2 ak.4.) ['eomeTprueckoe T€10. MHOTOrpaHHUKH.
[ImatonoBbl Tema. Teopema Oiuiepa. Pa3BepTkn MHOTOrpaHHuKoB. llumuHnap,
KOHYC, MpuU3Ma M HUX pa3BepTku. JlIMHAa OKPYKHOCTH M IUIOIIAAb KpyTa.

Brinmonnenue 3aganuii B pabodeit TeTpaim.

Tema 26. 'eomeTpuueckue Teaa ¢ GeoGebra

IIpakTuyeckoe 3anatue (1 ak.4.) IlepcnexktuBa «3D rpadukar
KoMmIbrOTepHON cpenbl GeoGebra u ee mHCTpymeHTh. [locTpoenue chepol u
auHUM TiepecedeHuss cdep. llocTpoeHne MHOTOTpaHHMKOB M HX Pa3BEpPTOK.

Brimorenne 3aganus u3 pabodeit rerpaau. [Ipaktudeckas padora Ne 9.

Tema 27. I'eomeTpusi Ha KJeT4aTol Oymare.

IpakTnueckoe 3anaTve (1 ak.4.) ['eomeTpusi Ha KkieTdyarod Oymare.
[Inmomans NpAMOYroJIbHUKA M IPSAMOYTOJBHOIO TPEyrOJbHUKA. BeluncieHue
IJIOIIAAN TJIOCKOW (PUTYpHI C BEpIIMHAMH B y3Jax Kietdyarod Oymaru. @opmyna
ITuka. Jlenenue orpeska. [loctpoeHue oTpe3ka, paBHOTO JaHHOMY. BeinonHeHue

3aJlaHus U3 pabodel TeTpaiu.

Tema 28. IIpuemMbl palluOHAIBHOT0 YMHOKEHHUS.



IIpakTnueckoe 3ansitue (1 ak.4.) Vcropuueckue ¢akThl, CBS3aHHBIE C
pOJIBI0 MAaTEMAaTUYECKUX BBIYACICHUNA B IOATOTOBKE KOCMHYECKHMX IIOJIETOB.
[IpreMbl panMOHAIBHOTO YMHOXKEHHMsI. Y CTHBIA CYET. BpINOIHEHWE 3aJaHUN U3

paboueit TeTpaau.

Tema 29. I'eomeTpust kKocmoca
IMpakTnuyeckoe 3ansitue (1 ak.4.) O000IICHHE U TOBTOPCHUE M3YUYCHHOTO
MaTepuana mo TemaMm pasnena «l'‘eomerpusi kocmoca». KoHTponb ycBoeHus

HN3YyYCHHOI'O MaTCpHaja. Breimonnenue SaIIaHI/Iﬁ B pa60qeﬁ TCTpaau.

Tema 30. Kocmuyeckue KOOpANHATHI

IMpakTuyeckoe 3ansitme (2 ak.4.) IIpsMOyroiapHBIE W TOJSPHBIC
koopauHatel. [locTpoeHne TOYeK MO 3aJaHHBIM KOOPAMHATAM. HAXOXKICHUE
KOOpJIMHAT TOYKHU. BblnonHeHune 3agaHus u3 pabouedd terpaau. lIpaktuueckas

pabota Ne 10.

Tema 31. IlmarpaMmmbl

IpakTyeckoe 3ansitue (2 ak.4.) [loHsatue quarpamMmmel. Busl 1uarpaMm.
AHanu3 wuHpOpMalMM, TMpeACTaBIeHHOW B Bujue auarpamm. CrosnlOyaTbie
nuarpamMMbl.  Kpyrosele nuarpammsbl. IlocTpoeHuwe auarpaMM W HMX aHaIM3.

Brinonnenue 3ananus u3 pabouen TeTpau.

Tema 32. /IBOoM4HOE KOAUPOBAHUE

IIpakTuyeckoe 3ansitue (2 ak.4.) XpaHeHUE W Tepenaya MHOOpMAIUU.
JIBOMYHOE KOJUPOBAHUE M JBOMYHAS CUCTEMA CUMCIICHMS. IIEPEXO0J OT JBOMYHOU
3aMMCU YMCEN K JECATUYHOU M OT JECATUYHOM 3allMCh K JABOWYHOW. JlencTBHS
CJI0’)KEHHUSI 1 YMHOKEHHUS B JBOMYHOW CHCTEME CUMCIIEHUs. BhInoaHeHne 3a1anni

B paboueit TeTpaau.

Tema 33. KocMuyeckue mu@poBKH.



IIpakTuueckoe 3ansitue (1 ak.4.) Vcnonb3oBaHuE ABOUYHOW CHUCTEMBI
CUMCJICHUS JJIsI COCTaBJICHUS MU(PPOBOK. AJTOPUTM pasraJblBaHUs MTU(POBOK I10
JAHHOMY KJF0Uy. AJNTOPUTM COCTaBieHUS MU(DPOBKHM W KiI0Ya K HEW.

Brinmonnenue 3ananuii B padodeit Terpaau. Komananas urpa.

Tema 34. IIpuemMbl pallHOHAIBHOTO AeJICHUS.

IpakTnueckoe 3ansitue (1 ak.4.) Vcropuueckue ¢akThl, CBS3aHHBIE C
IIPUMEHEHUEM B POCCUHCKOM M COBETCKOW HAyKE MAaTeMaTHYECKHX BBIYMCICHUU
IIPU IIOATOTOBKE KOCMUYECKUX IIOJIETOB. IIpueMbl panMOHaIBHOIO JCIICHUS.

VYcrHbli cuer. BoinonHeHue 3a1anuii u3 pabodei TeTpaiu.

Tema 35. IloaroroBka k kKoH(pepeHuun «MareMaTHKa U KOCMOC»
IIpakTuueckoe 3anatue (2 ak.4.) [lonsenenue nrtoros kypca. [lonroroeka
TPYNIOBOrO JOKJaga K KoHdepeHIMH «MaTeMaTuka HU KOCMOC». OTalbl

IIOATOTOBKH I'PYIIIIOBOT'O JOKJIaaad. Breimonnenue BaIIaHI/Iﬁ H3 pa60tleﬁ TCTpaau.

Tema 36. Kondepenuus «MaTeMaTHKa U KOCMOC»
IpakTnueckoe 3ansatue (1 ak.4.) IlpencrapieHue rpynmnoBbIX AOKIAI0B.

OO0cy>xieHre mpeACTaBICHHbBIX JT0KIa10B. BricTaBieHne 3a4ETOB.

Ilnanupyemble pe3yabTaThI
Jns MOCTHOKEHUS TIOCTABJICHHOW €M M peaju3alldd 3ajJad MporpamMMbl
UCIIOJIB3YIOTCS CIEIYIONINE METOIbI OOYUCHUS:

- cloBecHBbIE (pacckas, Oecena, 00bsICHEHHE);,

HarJIsIHbIe (M0Ka3 WUTIOCTPALIUA, BUJIEOMATEPUAIIOB, HAOIIOACHHUS);
— OpakTHUeCKUe (IeMOHCTPAIMOHHBIN SKCIIEPUMEHT, PELIEeHUs 3ajaad,
MpaKTUYECKUe paboThl, BAKTOPUHBI, UTPHI).
[To okoH4YaHMU U3YyYEHHUS Kypca 00yUarorecs JOJIKHbI

3HATH/TIOHUMATh:



— CMBIC TIOHSITUWA: YMCIIO, BEJIIMYMHA, TOYKA, OTPE30K, JIyd, OpsMasd,
KOOPAMHATBI TOYKH, YTOJ, MHOTOYTOJbHUK, OKPYXHOCTb, KpYT, OJUIMIIC,
MHOTOTPAaHHHUK, CPepa;

- 3HATh MIPABUJIO OKPYTJICHUS HATYPAJIbHBIX YHCE,

- METO/Ibl MOCTPOEHUN C UCTIOIb30BAHUEM ITUPKYJISL U TMHEUKHU;

- Ha3HAYEHUE MAaTEeMaTUYECKUX UHCTPYMEHTOB;

- 3HATh Pa3JInuvs B CUCTEMAX KOOPAUHAT;

yMeThb:

— CpaBHUBATh BEJIMUUHBI B PA3JIMUHBIX €UHUIIAX U3MEPEHUS,

- UCIIOJIb30BaTh MAaTEMAaTUYECKUE MHCTPYMEHTHI IS U3MEPEHUsI YTII0B
Y PaCCTOSTHUN;

- HAXOJIUTh TJIOMIAU HEKOTOPBIX MIIOCKUX PUTYD;

— UCIIOJB30BaTh NPUOOPETCHHBbIC 3HAHWUA TMPU PEHICHUU  3ajad
MPUKJIAIHOW HAMPABICHHOCTH.

Cnoco0bl IMATHOCTUKH U KOHTPOJIA pe3yJibTaTOB

[Ipy wu3yyeHuu mnporpaMMbl Kypca HCHOJB3YIOTCS CIAEAYIOUIUE BUIBI
KOHTPOJISI:

- TeKyIuH (3aganus u3 paboydeit TeTpaau, ypok-BUKTOPHHA, YPOK-UTPA,
MpaKkTU4YECKue paboThl);

- UTOTOBBII (YPOK-KOH(pEPEHITHS).

®opma aTTeCcTAllUU U OLIEHOYHbIE MATEePUAJIbI

B pamkax mnporpamMmbl TOpPUMEHSIIOTCA cleayrone (opMbl KOHTPOJIS
YCBOGHHMS MaTepuasa: 3ajanusi u3 pabouell TeTpaju, NpakTHIecKue paboThl, ypOK-
UTpa, ypOK-BUKTOPUHA, KOH(DEPEHITHS.

Pemenne 3aHMMaTeNbHBIX 33]1a4 HAMpPaBICHO HA PAa3BUTHE JIOTMYECKOTO U
MIPOCTPAHCTBEHHOT'O MBIILICHUS; Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEHA.

Brinonaenne 3amanuii 11 U3 pabodeil TeTpaju HAMpaBlIEHO HA Pa3BUTHE

MO3HABATENILHON NI€SITEIbHOCTH, OTPaOOTKY MPAKTUYECKUX HABBIKOB U YMEHUH,



OBJIaZiIcHHEe (opMaMHU CaMOCTOSITENIBHON paboThl, (POPMHUPOBAHME TBOPUYECKOM
aKTHBHOCTH.

[IpakTrueckre pabOTHl MPOBOIATCA B XOAE HM3YYEHHS] TEMbI, IMO3BOJSIOT
3aKpPENUTh IIOJYYEHHBIE TEOPETUYECKHE 3HAHMs, a TaKKe CaMOCTOSATEIIBHO
CIPABJISITHCS C PAJIOM 337124, HAXO/1s pEUICHUE, AHATU3UPYS U Je1asi BBIBOIBI.

YpPOKU-UTPBl ¥  YPOKH-BUKTOPHHBI TMO3BOJISIIOT B HUrpoBod  (opme
chopMupOBaTh U TMPOBEPUTH Yy PEOAT ypOBEHb YCBOECHHBIX 3HAHUM W
c(OPMUPOBAHHOCTH MPAKTUYECKUX HABHIKOB. OCOOCHHOCTH MPUMEHSIEMOW UTPHI
COCTOMT B CO3JJaHUM OJaronpusaTHON aTMocdepsbl Ha YpOKe, IPEBPALLEHUN YPOKa B
MHTEPECHOE U HEOOBIUHOE COOBITHE, YBJIEKATEIbHOE IPUKIIIOUEHUE, YTO BIICYET 3a
co0Ol CHATHE SMOLUMOHAIBHOTO HANpPSDKEHHS, BBI3BAHHOTO HArpy3Kol Ha
HEPBHYIO CUCTEMY ITPU UHTEHCUBHOM OOYUYEHHH B ILIKOJIE.

VYpok-koHpepeHIUs TPOBOIUTCS C LIEJIbIO TOBTOPEHUS MPOMACHHOIO Kypca,
paclIMpeHus U yrilyOJieHus 3HaHUM 1O paszeniaM Kypca, MOBBIIIEHUSI UHTepeca K
npeaMeTy M TeMaThke kocMmoca. O0yyaromuecs ydaTcs UCKaTh MH(GOPMALUIO 110
JOTOJHUTENbHBIM ~ HMCTOYHHKAM,  (POPMUPYIOT  YMEHHS  AHAJIMU3UPOBATH,
KJIacCCU(PUIIMPOBATh UH(POpPMALIMIO U KpaTKo ee u3narath. IloaroroBka 1oKiIanoB
Ha KOH(EPEeHILHUIO TPOUCXOJUT B TPyNIE, HO3TOMY (OPMUPYIOTCS HABBIKA PaOOTHI
B Kkomanzae. OOcyxneHue n0KiIanoB (OPMUPYET YMEHHS BECTH JHCKYCCHIO,

OTCTauBaThb CBOXO TOYKY 3PCHU.

Kpumepuu oyenku evinonnenus 3adanuii u3z padoyei mempaou
— OLICHKA «3a4YTeHO» BBICTABISIETCS OOydarolmeMycs 3a YMEHHE
CaMOCTOSITENTFHO WJIM C TOMOIIBIO HANPABISIONIMX BOMPOCOB YUUTENS HAXOIUTH
peleHre MOCTAaBICHHOM 33/Ja4 C MPUMEHEHNEM N3YYEeHHBIX METOJIOB, TPUEMOB;
— OILICHKA «He3a4YTEeHO0» BBICTABIISETCS OOydYarOIIEeMycCs, €Clii 3a/laHue
HE BBIMIOJIHEHO WJIM COJEpKAaHME OTBETa HE COOTBETCTBYET TE€ME 3aJaHUs WU

COOTBETCTBYET €My B OYEHb MaJIOil CTEIICHHU.

R'pumepuu OUEHKU npalcmultecmtxpa60m



- OLIEHKA «3a4YTE€HO0» BBICTABISIETCS OOYYalOIMIEMyCs, €CIH pPElICHUE
3aJlayd BEpHOE W BBIOpaH palMOHANBHBIN MyTh pelIeHHs, padoTa odopmiieHa
akKypaTHO W 0e3 3amedanuil. Jlomyckaercs BBIOOpP HEPALMOHAIBHOTO ITyTH
pelleHusl MOCTaBICHHON 3aJjauM, HATMYUE HECKOJIbKUX HEIOYETOB WM HErpyObIxX
omnbok. [lomyckaeTcsi MmojgydyeHHe HEBEPHOTO OTBETA, €CIU XOJ BBIMOJHEHUS
3aJlaHUs BEPHBIN, HO JOIMYLIEHbI OIIMOKHU B PEILICHUU.

- OLICHKA «He3a4YTEeHO» BBICTABIACTCSA OOydaromemycs, eciu B paboTe
MOJy4YeH HEBEPHBIH OTBET, CBSI3aHHBIM C TpyoOol oOmuOKO#, oTpakaromen
HEMTOHMMaHUE 00YyYaroleMcsl UCIOJIb3yEMbIX 3aKOHOB W MPABUJI WU €CIU OTBET

HC IIOJIYYCH.

Kpumepuu ouenxu uzpol
- OLICHKA «3a4YTEeH0» BBICTABISIETCS OO0ydawlleMycs, €clid OH
NPUHUMAET AaKTUBHOE Yy4YacTHE€ B HUIPE W TIOKa3bIBACT 3HAHUS MPONJEHHOTO
Marepuana.
- OLICHKA «HEe3a4YTeHO» BBICTABIISIETCS OOydYaloIeMycs, €CIM OH He
NPUHUMAET Y4YacTUsi B Wrpe WIM TIOKa3bIBAeT OTCYTCTBHE TOHMMAaHUS

MIPOMAEHHOTO MaTepraa.

Kpumepuu oyenku ooxknaoa
— OIICHKA «3a4YTEeH0» BBICTABISETCS OO0ydamolieMycs, €cid OH
oOHapy>KUBaeT 3HAHUE U TTOHUMAaHHUE U3J1araéMoro Marepuana.
— OIICHKA «HE3a4YTEeHO0» BBICTABISIETCS OOyYaromeMycsi, eciu OH
oOHapy>KMBaeT HE3HAaHWE H3J1araéMoro Marepuaina, JONyCKaeT OIIMOKH,
HCKQKAIONMINE CMBICT OCHOBHBIX OIPEACIICHUNA U TOHATUH, OECTOpsSI0YHO

nu3jiaracTt MmaTcpuall.



Opranu3anMoHHO-NEeJArOrn4YecKHue yCJI0BUs peau3aluy MporpaMmbl

Mamepuanvno-mexnuuecKue ycioeus peaiusayuu npozpammol

Jng  peanuzani  OpOrpaMMbl  HEOOXOAMMO  HaJIM4YUe  CIEIYIONINX
MexXHU4ecKux cpeocms:

- IIEPCOHAIIBHBIN KOMIIBIOTED;

- IIPOEKTOp;

- DKpaH;

- IPUHTEP ¢ BOBMOXHOCTh Y€PHO-0€JI0M UM [IBETHOM MeYaTy;

- KITUKED;

- Ja3epHasl yKaskKa;

- KOMITBIOTEPHAS MBIIIb;

- KOJIOHKH JJI1 BOCIIPOU3BEICHUS 2y IMOMAaTEPUAIOB.

JUis  peanuzalM  OporpaMMbl  HEOOXOAMMO  HaJM4yue  CIEIyOLIMX
MamepuanrbHulX cpeocma:

- nporpammuoe odecnieuenue Microsoft Office;

- JIOCTYII B UHTEPHET;

— 000pyIOBaHHBIN yueOHbIN KJ1acc.

Yueono-memoouueckoe u ungpopmayuonnoe ooecneuenue npozpammol
OcHogHble UCMOYHUKU

1. Bunenkun H. . ®akynpratuBHBIM Kypc. M30paHHble BOMPOCHI
marematuku. 7-8 kiu. / H. §. Bunenkun, P. C. I'yrep, A. H. 3emnsaxos, U. JI.
Huxonsckast, M.: «IIpocBemenuey, 1978.

2. Bunorpagosa T. M. Marematuka. 5-6 knaccel / T.M. Bunorpanosa,
M.: Dxcmo, 2018.

3. Bce o mmaHerax W co3Be3nusX: aTiac crpaBoyHuUK / coct. U. A.
JleckoB, CII6.: OO0 «C3K320», 2007.

4, lapmuk M. A. BceneHHas: WUIIOCTPUPOBAHHBIA aTjiac: [KapThl,
uudpsel, ¢GakTel, runortesbl, cpaBHenus: 0+] / M. A. Tapauk; nepeBon c

aHrmiickoro Auapei Jlamouc, M.: Maxaos, cop. 2019.



5. Jlenman WM. 5. Mepsl u merpudeckas cuctema / M. 5. denman, M.:
N3narenbckuit jom Memepsikopa, 2018.

6. KoxoB B. M. Maremaruueckuil TpeHaxep. S Kiacc: mocooue ajis
yuuteneit M yqammxcs / B. Y. JKoxo.—11-e u3n., crep., M.: Muaemosuna, 2020.

7. 3ybapea M. WM. Marematuka. 5 xi1.: yueb. IS y4alIuxcs
obmeoOpasoBar. yupexxnenuii / M. U. 3ybapesa, A. I'. Mopakosud. —14-¢ u3n.,
M.: Muemo3suna, 2013.

8. KozmoBa A. C. Maremaruka. 5 «iI.: yue0. I OpraHu3alluii,
OCYILECTRIIAIOMUX oOpazoBaTeabHyto AesTeabHocTh. B 2 4. Y. 1 / C. A. Kosmnoga,
A.T. Py6un. — U3n. 2-e., M.: banacc, 2015.

9. Komuxos A. @., KomukoB A. B. M300peTrateabHOCTh B BBIYUCICHUAX /
A. ®. Konukos, A. B. Konukos, M.: [Ipoda, 2003.

10. Marematudeckuii SHIUKIONeAMYECKUii cinoBapb / I'm. pem. 1O. B.
[TIpoxopos; Pen. xon: C. . Ansn, H. C. baxsanos, B. W. butroukos, A. I1. Epmios,
JI. A. Kyapssues, A. JI. Ouumuk, A. I1. FOmkeBud, M.: CoB. DHIMKIIONEAMS,
1988.

11. Mepzmax A. T'. Marematuka. 5 KiI.: y4eOHUK [UJIS y4alIuxcs
oO1reoOpazoBarenbHbix yupexaeHuit / A. I'. Mepsnsk, B. b. ITononckuii, M. C.
Axup, M.: Benrana-I'pad, 2013.

12.  MunaeBa C. C. YcTHBIE ynpaxXHEHHUS. 5 KII.:. yueOHOe mocolue aJis
obmieoOpaszoBarenbubix opranm3amuii / C.C. MwunaeBa. — 3-¢ wusm., M.:
[Ipocsemenue, 2018.

13. Mopo M. Maremaruka. 4 knacc. B 2-x wactax : YueOHuUK mis

oO11eo0pa3oBaresibHbBIX opranuzanuii / M. Mopo, M. banTtoBa, I'. benbTiokoBa u

ap., M.: Tlpocesimenue, 2018.

14. Hamm mo6enpl B kocMoce, M: AO «M3aatensctBo « MAK», 2017.

15. Hukonsckutt  C. H. Marematuka. 5  kiI.. y4eOHMK TS
obmeo6pazoBarenbHbIX opranu3aiuii / C. M. Hukonbckuii, M K. IToramos, H. H.

Pemernukos, A. B. llleBkun. — 14-¢ u3a., M.: IIpoceenienue, 2015.


https://www.chitai-gorod.ru/books/authors/moro_m_bantova_m_beltyukova_g_i_dr/
https://www.chitai-gorod.ru/books/authors/moro_m_bantova_m_beltyukova_g_i_dr/
https://www.chitai-gorod.ru/books/authors/moro_m_bantova_m_beltyukova_g_i_dr/

16. Ilepensman f. W. 3anumarensHas actponomus / A. W. Ilepenbman,
M.: ACT: Actpenb: Xpanutens, 2008.

17. Ilosausxosa M. HO. boasmoi atnac Beenennoii / U. 10. ITo3gusakosa,
M.: U3narenscTtBO «D¥», 2017.

18. Tlozmmsxosa U. FO., Kataukosa U. C. IlyreBoguTens 1o 3BE3THOMY
HeOy Poccuu / U. 0. [Tozausakosa, M. C. Kataukosa, M.: Oxcmo, 2020.

19. lllapeirun . @. Marematuka: HarnsgHas reomerpus: 5-6 Kiacchl:
yueOnuk / M. ®. Illaperun, JI. H. EpamxueBa. — 8-oe m3zd., crepeomut, M.:
Hpoda, 2020.

20. Ile#inepman J. [lyTeBoauTenb sl BIIOOJIECHHBIX B MaTeMaTHKy / O.
[eitnepman, M.: AnbniuHa HOH-(pukIIH, 2018.

/JlononnumensvHble UCMOYHUKU

21. Aupumona T. b. Bueypounsie 3ansatus. 5-6 kmaccel, M.: MJIEKCA,
2017.

22. boopos C. IlI. ApxumenoBo sero, wiu Hctopusi compykecTBa IOHBIX
matemaTtukoB / C. I1. boopos, umi. E. B. [Tandunosoit, M.: M3natensckuii 1oM
Meepsikona, 2017.

23. Bunenkun H. f. 3a crpanumamm yuyeOHHMKa MaTEeMaTHKHU: MOCOOHE s
yuammmxcs 5-6 kmaccoB. ®I'OC / U. . Jlenman, H. $. Bunenkun, M.:
MmuemosuHa, 2020.

24. Bunenxkun H. f. ®axyneraTuBHBIA Kypc. M30paHHBIE BOTPOCHI
marematuku. 7-8 kn. / H. f. Bunenkun, P. C. I'yrep, A. H. 3emnsaxos, U. JI.
Huxonsckast, M.: «IIpocBemenue», 1978.

25. 'mymko B. II. PasBuTHe pakeToCcTPOEHHSsI M KOCMOHABTHKH B
CCCP//B. II. I'nyuiko. — 2-e u3n., aon., M.: Mammunocrpoenue, 1981.

26. lenman U. 4. HWcrtopus Apudmeruxu / W. . Jlenman, M.:
«ITpocsemenue», 1965 r.

27. 3ameuatenbubie yuenble / [lonx pen. C. I1. Kanuier, M.: Hayxka, 1980.

28. Kauyp E. A. VBnekarenbHas actpoHomus / E.A. Kauyp, M.: Mann,
NBanos u ®epbep, 2015.



29. Jlenexun 1O. B. OnuMnuannelie 3ajanust Mo MatemMaThke. 5-6 Kiaccol /
aBT. cocT. FO. B. Jlenexun. — 3. 2-e, ucnp., Bonrorpaa: Yuurens.

30. JIéemmnu B. A. Tpu nua B Kapnukanuu: Ckaska, ma He ckaska / B. A.
JIépmuH, M.: U3narensckuii Jlom Memepsikosa, 2009.

31. Jlutiiman B. Benukans! u kapiuku B mupe uncen / JI. Jlutiman, mep. JI.
C. ToBanesa, pen. . M. frnom, M.: @uszmatrus. 1959.

32. Jlobxkanunze A. A. I'eorpadus. Ilnanera 3emisa. 5-6 knaccel: yue0. s
obmieoOpasoBar. opranuzamuii / A. A. JloOxkanuaze. — 3-e¢ usmd., [IpocBemenue,
2014.

33. MunaeBa C. C. [Ipobu u npouentsl. 5-7 kinaccol / C. C. MunaeBa, M.:
«9K3amen», 2012.

34. IlepensMman 4. W. 3anumatenbHas anredpa. 3aHuMaTeabHas reoMeTpus /
s. N. llepensman, M.: ACT, 2007.

35. Ilepensman 5. M. @okychl U pa3BlICUEHUS: IS CPEIHETO MIKOIHHOTO
Bozpacta: 6+ / S. W. Ilepenpman; pucynku B. Tsapmockoro, Mockaa:
N3 parensckuit Jlom MemepsikoBa, 2018.

36. ITormoBa A. Il. 3anumarensHast actponomusi / A. Il. Ilonosa, Mockga:
KomKnura, 2005.

37. CasuH A. I1. 3anumaTenpHas MaTeMaTHKa B pacckasax jis aerei / A. I1.
Casun, B. B. Cranuo, A. 1O. Kotosa, M.: ACT: Actpens, 2011.

38. Crroapt WpH. Marematuka kocmoca. Kak coBpemeHHas Hayka
pacmmmdpoBbiBaeT kocMoc, M.: «Tpaekropusi», 2019 r.

39. Tapaco JI. B. Bcenennas. B mpoctopsl KocMmoca: KHUTA IS
IIKOJBHUKOB...M He Toyibko / JI. B. Tapacos, M.: N3xa-so JIKU, 2018.

40. DHnukioneanveckuil cioBaph oHoro marematuka / Coct. A. I1. CaBum,
M.: Ilegaroruka, 1989.

Humepnem-ucmounuku
41. bonpliasg  poccuiickas — JHIMKIONEIUs [DJIEKTpOHHBIM  pecypc]:

https://bigenc.ru/physics/text/2209471



https://bigenc.ru/physics/text/2209471

42. BceneHHasi:  ompejielieHHE, ONHUCaHue, HccienaoBaHus ¢ ¢GoOTo
[DnexTponHbIi pecypce]: https://v-kosmose.com/kosmos/

43. Netckas suuukionenus. T. 2. Mup HeOecHbIX Ten [DIEKTPOHHBIH
pecypc] / Hayu. pen.: A. 1. Mapkymesud, b. A. b. A. Boponios-BeiabsiMuHOB,
M.: TIpoceemienne, 1964: http://bse.uaio.ru/DE/0200.htm

44. VI3MepeHune paccTOsIHUII B MUPOBOM IpocTpaHcTBe. Hayka m xu3Hb Ne
12 nexkadpb 2020 [DJIEKTPOHHBII pecypc]:
https://www.nkj.ru/archive/articles/32207/

45. Kirou Ha ctapt [DnekTpoHHbIi pecypc]: https://space4dkids.ru

46. MareMaTHuecKue 3T/l [ DeKTpoHHBIN pecypc]: https://etudes.ru/

47. Peno3utopuii BceneHHONW — OCHOBHBIE TPYMIbl IJIAHET, COJIHEUHAS
CUCTEMA, 3BE3[bl M TaJIAKTUKH. HaydHslld mopram o Kocmoce [DJIEKTPOHHBIN
pecypc]: space-my.ru/

48. PKI] «IIporpeccy [ DJIEKTPOHHBIN pecypc]:

https://www.samspace.ru/products/launch vehicles/rn soyuz 2/

49. Pockocmoc [DnekTpoHHbIH pecypc]: https://www.roscosmos.ru/

50. Camoitmuk I'. Vctopuss MmaremMatuku Ha ypokax. [IporeHntsl. 5 kiacc /
Maremaruka. YdeOHO-MeTommyeckuii xypHain. Ne 36 (459). 16-30.09.2002.
[DnexTpoHHbIi pecypc]: https://mat.1sept.ru/view_article.php?1D=200203602

51. GeoGebra [DnekTponnsiit pecypc]: https://www.geogebra.org/classic

52. Geo Urpaii 3HAHUSMH [caiT]:
https://geo.koltyrin.ru/zvezdnaja_karta.php

53. Google KapThl [ DNEeKTpOHHBIM pecypc]:

https://www.google.com/maps/dir/Baikonur


https://etudes.ru/
https://www.samspace.ru/products/launch_vehicles/rn_soyuz_2/
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