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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma o reoMeTpuM COCTaBI€Ha HAa OCHOBE (e1epaIbHOIO
KOMIIOHEeHTa ["'ocyaapcTBEHHOro 00pa3oBaTeIbHOIO CTaHAApTa CPEIHETO (IIOJHOIO)
o011ero o6pa3oBaHus MO MaTeMaTuKe (TeOMeTpusl), MPUMEPHOI MPOTrpaMMbl CPETHErO
(mosHOrO0) 00I1IEro 0Opa3zoBaHus M0 MaTEMATUKE (T€OMETPHS), aBTOPCKOU MPOrpaMMBI
A. B. Iloropenos «IIporpamma mo reometpuu (0a30BbIil ¥ TPOQUIBHBIN YPOBHH)».
Pabouas mporpamma KOHKPETU3UPYET COJIepKaHue MPEIMETHBIX TeM 00pa30BaTeIbHOTO
CTaHJapTa U JAaeT pacupe/esieHue yueOHbIX YacoB 10 pasjiesaM Kypca.

[Iporpamma BBITIOJIHSET JBE OCHOBHBIEC (DYHKIIHH.

Hngpopmayuonno-memoouueckana GpyHkuys mo3BoJsieT BCEM yUaCTHUKAM
00pa3oBaTeNbLHOTO MPOoLIecca MOIYYUTh MPEICTABICHUE O 1EJIAX, COJAEPKAHUU, 001Ien
cTpareruu oOy4eHus, BOCIUTAHUS U Pa3BUTHS YUAIIUXCS CPEICTBAMH JTAHHOTO y4eO-
HOTO TpeIMeTa.

Opzanuzayuonno-naanupyouiaa QyHKIMS MPEIyCMaTPUBAET BbIICTICHUE STAINOB
0o0y4eHHUsl, CTPYKTypUpPOBaHUE yUeOHOTO MaTepHalia, ONPEAEICHUE €r0 KOJINYECTBEHHbIX
Y KaUE€CTBEHHBIX XapaKTEPUCTUK HA KAKJIOM U3 TAlOB, B TOM YHUCIHE JIJIs
COJIEpKATEIBHOIO HAMOJIHEHUS IPOMEKYTOYHOM aTTeCTAllMH YYAIIUXCS.

O01masg XapakTepuCcTHKA VIeOHOr0 nmpeaMeTa

B npodunsHOM Kypce conepxanue 00pa3oBaHHs, PEICTABICHHOE B OCHOBHON
IIKOJIe, pa3BUBACTCS B CIEAYIOMINX HAPABICHUSIX:

CHUCTCMAaTHU3al s CBGIIGHI/Iﬁ O HuCJIiax,; (1)OpMI/Ip0BaHI/I€ HpCI[CTaBJICHI/If/'I 0
pacIupPCHUN YU CJIOBBIX MHOXKCCTB OT HATYPAJIBHBIX 1O KOMIIJICKCHBIX KaK criocobe
IIOCTPOCHHA HOBOI'O MATCMATHUYCCKOI'O allllapaTa JJId PCIICHUA 3a1a49 OKPYKaroIICro
MHPA U BHYTPCHHHUX 3a/1a49 MATCMATUKH, COBCPIICHCTBOBAHNC TCXHUKH BBI‘IHCHGHHI?'I;

Pa3BUTHE U COBEPIIICHCTBOBAHNE TEXHUKHU alre0pandeckux nmpeoopa3oBaHuii,
pelIeHUs YpaBHEHUM, HEPABEHCTB, CUCTEM;

CUCTEMaTHU3ALMS U pACUIUPEHHE CBEACHHUM 0 (PYHKLHMSIX, COBEPIICHCTBOBAHKE
rpaguuecKux yMEHU; 3HAKOMCTBO C OCHOBHBIMU UJESIMU U METOIAMHU
MaTEMaTHYECKOI0 aHAJIN3a B 00beMe, MO3BOJISIOLIEM HCCIIEN0BATh JIEMEHTAPHBIE
(yHKUMH U peliaTh NpOCTEMIINe reOMeTpUIecKre, PU3nYecKrue U Apyrue NpuKiIaaHble
3a/1auy;

pacuIMpeHne CUCTEMbI CBEJIEHUM O CBOMCTBAX IMJIOCKUX (PUTYDP, CHCTEMATHYECKOE
M3y4YEHHE CBOMCTB IPOCTPAHCTBEHHBIX TEJI, PA3BUTHE MIPEACTABICHUN O T€OMETPUYECKUX
U3MEPEHUSX;

pa3BUTHE MPECTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
OKPY’KaIOLIEM MHUPE;

COBCPHICHCTBOBAHNUC MATCMATUYICCKOT'O PA3BUTHUA 10 YPOBHS, ITIO3BOJIAIOIICT O
CBO6OI[H0 IMPUMCHSATH NU3YUCHHBIC (baKTBI H MCTOABI IIPpU PCIICHUHU 3aJa4 U3 PA3JINYHBIX
pas3aciioB Kypca, a TaKKC HUCII0JIb30BATh UX B HCCTAHAAPTHBIX CUTYyalIUAX

dbopmMupoBaHUEe CIIOCOOHOCTH CTPOUTH M UCCIIEAOBATh MIPOCTEHIIINE
MaTeMaTHYECKHE MOJICIH MPY PEIICHUH NMPUKIIATHBIX 33/1a4, 3a7a9 U3 CMEKHBIX
JTUCITUTUINH, YTITyOJIeHUEe 3HAHUH 00 0COOCHHOCTSIX MMPUMEHEHUS MaTeMaTHIECKUX
METOJIOB K UCCIIEJIOBAHUIO MPOIIECCOB U SIBJICHUN B IPUPOJIC U OOIIECTBE.



CJIN

N3ydyenne MaTeMaTHKHU B CTaplIel 1MIKosie Ha TpOodUIbHOM YPOBHE HAMIPABJICHO Ha
JNOCTHIKEHUE CIEAYIOLIUX LENEH:

(popMupoBanue npeacraBicHU 00 UAESIX U METO/IAX MATEMAaTUKHU; O MAaTEMATHUKE
KaK YHUBEPCAIBHOM SI3bIKE HAYKHU, CPEJCTBE MOJICTMPOBAHUSI SIBICHUN U MPOIECCOB;

OBJAACHUEC YCTHBIM U TIMCbMCHHBIM MATCMATUICCKUM SA3BIKOM, MATCMATUICCKUMU
S3HAaHHUAMU 1 YMCHUSIMU, HCO6XOI[I/IMBIMI/I IJIL U3y4YCHUS IIKOJbHBIX €CTCCTBCHHO-
HAaYYHBIX TUCHUILIINH, JJIS IIPOJOJIKCHUA 06p8,30BaHI/I}I N OCBOCHU H36paHHOﬁ
CIICHNAJIbHOCTH Ha COBPCMCHHOM YPOBHC;

Pa3BUTHE JOTUYECKOTO MBIIIJIEHUS, AITOPUTMUYECKON KYJIBTYPHI,
IPOCTPaHCTBEHHOTO BOOOpaXKEHUsI, Pa3BUTUE MATEMATUYECKOTO MBIIIICHUS U
MHTYULUHU, TBOPUECKUX CIIOCOOHOCTEN HA YPOBHE, HEOOXOUMOM JUIsl TPOJOJIKEHUS
oOpa3oBaHMsI U JUII CAMOCTOSITEIbHOM IE€ATEIbHOCTH B 001aCTH MAaTEMATUKU U €€
NPWIOKEHUH B OyAylIeil mpodeccuoHaNnbHON 1eATeIbHOCTH;

BOCIIUTAHUE CPEACTBAMU MAaTEMATUKHU KYJIbTYPbI JUYHOCTH YE€PE3 3HAKOMCTBO C
HWCTOPUEHN Pa3BUTHS MATEMATHUKH, BOJIIOLIMEN MATEMATUYECKUX UICH; MOHUMAHUS
3HAYMMOCTH MaTeMaTHKH JIJIs1 OOIIECTBEHHOT'O Mporpecca.

Mecto npeamera B 0a3UCHOM y4eOHOM ILJIAHE

Cornacno ®@enepaibHOMY 0a3UCHOMY Y4eOHOMY TUTaHY JiJisi 00pa30BaTEIbHBIX
yupexaenunit Poccuiickoit @eaeparuu 11t 0043aTEILHOIO U3yUYCHUSI MAaTEeMaTUKH Ha
ATare OCHOBHOI'O 00111er0 00pa3oBaHusi OTBOAUTCA He MeHee 420 4 u3 pacuera 6 4 B
Henenmo. [Ipu aTom yue6HOE BpeMs MOXKET ObITh YBEJIMUEHO /10 12 ypOKOB B HEJENIO 32
CYET IIKOJHbHOTO KOMIIOHEHTA C YYETOM 3JIEKTUBHBIX KypcoB. [IpumepHas nporpamma
paccunTana Ha 408 yueOHbIX YacoB. [Ipu 3TOM B HElt IpeTyCMOTPEH pe3epB CBOOOTHOTO
y4eOHOT0 BpeMeHU B 00beMe 50 ydeOHBIX 4acoB sl peau3alii aBTOPCKHUX MOIXO0/I0B,
MCIIOJIb30BaHUS Pa3HOOOPA3HBIX (JOPM OpraHU3aAIMK YIEOHOTO Mpoliecca, BHEAPEHUS
COBPEMEHHBIX METOJIOB OOYUCHUS U TIeAarormuecKnx TexHogoruid. Pabovas mporpamma
1o reoMeTpuu paccunTana Ha 70 yacoB (2 yaca B HEZEIIO).

[Ipu peanuzauuu padoueit nporpammsl ucnons3yercs Y MK Iloropenosa A. B.,
Bxoasmuii B @enepalibHbli IepedyeHb Y4eOHUKOB, YTBEPKACHHbI MUHUCTEPCTBOM
oOpazoBanus 1 Hayku P®. J{ns uzydeHus Kypca peKOMEHIyeTCsl KJIaCCHO-YPOYHas
CUCTEMA C MCIOJIb30BAHUEM PA3IMUYHBIX TEXHOJOTUMA, (DOPM, METOJOB OOYUEHHS.
Pabouast mporpaMmma npeaycMaTpuBaeT BBIIOJIHEHHUE MPAKTUYECKON YacTH Kypcea: 4
KOHTPOJIbHBIX Pab0T, CAMOCTOSTEIbHBIE U POBEPOUHbIE PAOOTHI, B TOM YHCIIE TECTOBBIE.
IIpenycmarpuBaercst BBOJAHBINM KOHTPOJIb, UTOTOBBIA KOHTPOJIb.

TPEBOBAHNS K MATEMATHUYECKO! ITOJAIOTOBKE YUAIIINXCS

Oomey4eoOHbIe VMEHHUSA, HABBLIKH U CIIOCO0BI 1eATeJIHLHOCTH

B xone nzyuenns MareMaTuky B TPO(PHIBHOM Kypce CTapIIeH MKOJIbI yIaIIrecs
MPOJIOJKAIOT OBJIAJICHUE Pa3HOOOPA3HBIMU CIIOCOOAMU IESITEIbHOCTH, MPUOOPETAIOT U
COBEPIIIEHCTBYIOT OIIBIT:

IMPOBCACHUA JOKA3aTCIILHBIX paCCY)K)ICHHﬁ, JIOTHYECKOTro 000OCHOBAaHUS BBIBOIOB;,

WCIIOJIb30BaHUs PA3JINYHBIX SI3IKOB MATEMATHKU ISl UJUTFOCTPALUH,
MHTEPIIPETALNY, APTYMEHTALMH U 1I0KA3aTEJIbCTBA;



pEIICHHUS IIIMPOKOTO KiTacca 3aa4 U3 Pa3IudHbIX Pa3aesioB Kypca, IOUCKOBOW 1
TBOPYECKOH EATEIHPHOCTH PU PEIICHUH 3a/1a4 MOBBIIICHHON CJI0KHOCTH U HETHITOBBIX
3a/1ad4;

IJIAHUPOBAHMS M OCYILIECTBIICHUS AITOPUTMUYECKOM JESITEIIBHOCTHU: BBIIIOJIHEHUS
Y CAMOCTOSTEJIBHOTO COCTABJICHUS AJITOPUTMHUYECKUX MPEANMCAHUN U MHCTPYKLIMI Ha
MaTeMaTUYECKOM MaTepHualle; HCIOIb30BAHMS U CAMOCTOSITEIBHOTO COCTABIICHUS
dbopMyI1 Ha OCHOBE 00OOIICHHS YACTHBIX CITy4aeB U Pe3yIbTaTOB IKCIIEPUMEHTA;
BBIITOJTHEHUSI PACYETOB MTPAKTHYECKOTO XapaKTepa;

IMOCTPOCHUA U UCCIICAOBAHNUA MATCMATHUICCKHUX MOI[eJ'Ief/'I JJIA OIIMCaHUA U
pCHICHUA MMPUKIIAAHBIX 3aa4a4, 3a1a4 U3 CMCKHBIX JUCHUIIIINH U peaHBHOﬁ KHN3HHU,
ITPOBCPKHU U OLICHKHU PC3YJIbTATOB CBOCH pa6OTI)I, COOTHECEHMS UX C ITOCTAaBICHHOMN
3anaqeﬁ, C JIMYHBIM KN3HCHHBIM OIIBITOM,

CaMOCTOSITENIbHOM pabOThl ¢ ICTOYHMKAMHU UH(POPMAIINH, aHaIU3a, 0000IIeHNs 1
CHUCTeMAaTHU3alNH MOJTy4eHHON HH(pOpMaIK, HUHTETPUPOBAHUS €€ B TUYHBIH OIBIT.

PesyiabTaThl 00YUEHUSA

Pe3ynbpraThl 00yueHus npeacTaBieHbl B TpeOOBAHUIX K YPOBHIO TOATOTOBKHU U
3a/1al0T CUCTEMY UTOTOBBIX PE3yIbTaTOB O0YyUEHHUSI, KOTOPBIX JIOJKHBI JOCTUTATh BCE
BBIITYCKHUKH, H3y4YaBIlIME KypC MAaTEMATUKH 110 TPOYHUILHOMY YPOBHIO, U JOCTUKEHUE
KOTOPBIX SIBJISIETCS] 00A3aTENbHBIM YCIIOBUEM IOJIOKUTEIBHOM aTTeCTallud YUCHHKA 32
Kypc cpeHel (II0JHOM) IKOJbl. DTH TPEOOBAHMS CTPYKTYPHUPOBAHBI 10 TPEM
KOMIIOHEHTaM: «3HaTh/TIOHUMATh», «YMETh», «HCIOIb30BaTh IPUOOPETECHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOMN ACATENBHOCTH U IOBCEAHEBHOM XU3HU». [Ipu 3TOM nocnennue
JIBa KOMIIOHEHTA

TpeOoBaHHS K YPOBHIO IOJITOTOBKH BBINNYCKHUKOB

B pesynbTaTte uzydenust MaTeMaTHUKU Ha TPO(HIBHOM YPOBHE B CTApIICH MIKOJIE
YYEHHUK JOJKEH

3HATHL/MIOHUMATh:

3HAYCHHUE MaTeMaTUUYCCKOMN HAayKU OJI pCIICHUSA 3aaa4, BOSHUKAIOIKWX B TCOPHUU U
IMPAaKTHUKEC, MIUPOTY U OIr'PaHUYCHHOCTDb IPUMCHCHUA MATCMATUUICCKUX MCTOJOB K
AaHaJIM3y 1 UCCIICAOBAHHIO IIPOLECCOB U SIBJICHUM B IMpHUpOJAC U O6H_[€CTB€;

3HAYEHHE NTPAKTUKHU U BOIPOCOB, BOSHUKAIOIINX B CAMON MAaTEMATHUKE, JIJIS
(hopMUpOBaHUS U Pa3BUTHUSI MATEMaTHYECKON HAYKH;

UJIeW PaCUIUPEHUs YUCIOBBIX MHOXKECTB KaK CII0c00a MOCTPOSHUSI HOBOTO
MaTEeMaTHYECKOTO arapara JUisi pEIICHU NPaKTUYECKUX 3aa4 YU BHYTPEHHHUX 3a/1a4
MaTeMaTUKH;

3HAYCHUE WJIEH, METOJIOB U PE3yJbTAaTOB aIreOphl U MATEMAaTUYECKOTO aHATN3a
JUISL IOCTPOEHUST MOJIEIIE pEAIbHBIX TPOLIECCOB U CUTYaLIUM;

BO3MOKHOCTH I'COMCTPHUYCCKOI'O A3bIKa KaK CPCACTBA OIIMCAHUA CBOMCTB
PCAIBHBIX IIPCAMCTOB M UX B3aMMHOI'O PACIIOJIOKCHUA,

YHUBEPCAIbHBINA XapaKTep 3aKOHOB JIOTUKN MAaTEMAaTUYECKUX PACCYKIACHUM, UX
MPUMEHUMOCTH B PA3JIMYHBIX 00JIACTSIX YEIIOBEUECKON e TENbHOCTH;

pazinune TpeOOBaHUM, MPEIbIBISIEMBIX K JJOKa3aTEILCTBAM B MaTeMaTHKeE,
€CTECTBEHHBIX, COIIMATbHO-3KOHOMUYECKUX U TYMaHUTAPHBIX HAYKaX, HA MPAKTHUKE;



POJIb aKCHOMATHKU B MAaTEMATUKE; BO3MOKHOCTh IIOCTPOECHUS MATEMATHYECKUX
TEOpUi Ha AKCMOMAaTUYECKOW OCHOBE; 3HAUYEHUE aKCUOMATUKH JUISL IPYTHX o0jacTen
3HAHUA U JJIS IPAKTHKY;

BEPOSTHOCTHBIN XapaKkTep pa3IMyuHBIX MPOIECCOB U 3aKOHOMEPHOCTEN
OKPYaIOILEr0 MUpA.

YMmeTh:

COOTHOCHUTBH TUIOCKHE T€OMETpUYECKUE (PUTYPHI U TPEXMEPHBIE 00BEKTHI C UX
ONHMCaHUSMU, YEPTEKAMU, NU300paKEHUSAMU; Pa3INyaTh U aHAJIU3UPOBATh B3aMMHOE
pacnosoxeHue Guryp;

[ToMuMO yKa3aHHBIX B IaHHOM pa3jiesie 3HaHu#, B TpeOOBaHUs K YPOBHIO
MOJITOTOBKHU BKJIFOYAIOTCS TAK)KE 3HAHMSI, HEOOXOAMMBIE JIJIs1 OCBOCHHUSI IEPEUNCICHHBIX
HIDKE YMEHUM:

M300paKaTh FreOMETpUUYCCKHUE (PUTYPHI U TEJIa, BBITIOJIHATH YEPTEK 110 YCIOBHUIO
3a7a4K;

pemaTrh reOMETPUYECKHE 3a1a4H, ONUPASICh HA N3yYECHHBIE CBOMCTBA
IJIAHUMETPUYECKUX U CTEPEOMETPUUYECKUX (PUTYP U OTHOUIEHUI MEXITYy HUMH,
MpUMEHSA anreOpanyecKuii 1 TPUrOHOMETPUYECKUI arapar;

MPOBOJIUTH JOKA3ATEIbHBIE PACCYKACHUS MPU PELICHUH 3a]a4, JOKa3bIBATh
OCHOBHBIE TEOPEMBI KypCa;

BBIYHCIIATH IMHEHHBIE 3JIEMEHTHI M YTJIBI B TPOCTPAHCTBEHHBIX KOHPUTYPAITUSIX,
00bEMBI U IUIOIIAAN TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI U UX MPOCTEHIITNX
KOMOMHAIINIL;

IIPUMEHATH KOOPAUHATHO-BEKTOPHBIA METO/I JUUIs1 BBIYMCIICHUS] OTHOLLIEHUM,
PaCCTOSIHUM U YTJIOB;

Hcnonb3oBath MpuoOpeTEHHBIC 3HAHUS U YMEHHS B IPAKTUYECKOM NESITEIIbHOCTH
Y TIOBCEHEBHOM KU3HU JJISL:

* HccienoBaHus (MOAEIMPOBAHUS) HECIOKHBIX TPAKTUYECKUX CUTYallMii HA OCHOBE
U3Y4YEHHBIX (hOPMYJI U CBOMCTB QUTYD;

*  BBIYUCJICHUS JIJIMH, TJIONIAIeH 1 00BEMOB pealibHbIX OOBEKTOB MPU PEIICHUU
MPAKTUYECKUX 3aJ1a4, UCTIOIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKU U
BBIYHCIIUTEIBHBIEC YCTPOUCTRBA.



KanennapHo-temaTnyeckoe mjiaHnposanue (y4eOHO-TeMATHYECKHUI IIJIAH)
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Pemenne TPCYIOJIbHUKOB

1

BxonHoe KOHTpOJIBHOE
TECTUPOBAHUE
Pemenue TpeyroibHUKOB

1

Brruncienne meauad u
OUCCEeKTPHC
TPEyroJibHUKa

®opmyna ['epona u
apyrue GopMyIIbl s
IJIOIIAJM TPEYTOJIbHUKA

Pemenne 3amaq Ha
BBIYHCJICHUE TUIONIAIEN
TPEYTrOJbHUKOB

Teopema UeBsl

Teopema MeHenas

Pemenue 3anau

OO (N O

CBoiicTBa 1 MPU3HAKU
BIIMCAHHBIX U OMTUCAHHBIX
YETBIPEXYTOJLHUKOB

N

10

Pemenue 3ama4d Ha
IIPUMEHEHUE CBOWCTB U
IIPU3HAKOB ONHUCAHHBIX U
BIIMCAHHBIX
YETBIPEXYTOJbHUKOB

11

VYTbl B OKpYKHOCTH.
Metpuueckue
COOTHOULIEHUS B
OKPYHOCTH

12

I'eomerpuueckue mecra
TOYEK B 3aJa4ax HA
IIOCTPOCHUE

13

I'eomerpuueckue
npeoOpa3oBaHus B
3a/1a4ax Ha NNOCTPOECHUE

14

O pazpemmmMocTty 3aga4
Ha MOCTPOEHUE. DILTUIIC,
runepOosa, napadora.

15

Pemenue 3agau mo reme




«M36paHHBIE BOPOCHI
TUTAHUMETPHUID)

16 | CamocrosiTenpHas 1
pabota 1o Teme
«M36paHHBIE BOIPOCHI
TUTAHUMETPHID)

AKCHOMBI CTEPEOMETPHUH M UX MPOCTeiilue CJIeACTBHS S

17 | AkcuoMbl ctepeomerpuu | 1
3aMeuanue K akcuome 1

18 | CymecTBOBaHUE 1
ITOCKOCTH, ITPOXOSIIIEH
4yepes3 JaHHYIO NPSIMYIO U
JAHHYIO TOUYKY

19 | [lepeceuenue npsmoii ¢ | 1
TUIOCKOCTBIO

20 | CymiecTBOBaHUE 1
IUIOCKOCTH, ITPOXOIAIICH
4yepes TPH JaHHbIE TOUKU

21 | Pemenue 3amay o teme | 1
«AKCHOMBI
CTEPEOMETPUI

IapaJieJIbHOCTH NPAMBIX M IUIOCKOCTEH 13 4.

22 | [lapamienbHble npsiMbie B | 1
IPOCTPAHCTBE

23 | IIpusnHak 1
HapayICIbHOCTH TPSMBIX

24 | Pemenue 3agay mo teme | 1
«ITapannenbHOCTH
IPSIMBIX B
MIPOCTPAHCTBEY

25 | KonrpoabHasi pagora |1
Nel mo Treme «AKCHOMBI
cTepeoMeTPUH U UX
npocreniue
CJIEICTBHS.
MMapaanenbHoCcTH
NPSAMBIX »

26 | IIpuznak 1
[apaJlJIEIbHOCTU IPAMOU
U IIJIOCKOCTH

27 | Ilpusnak 1
napauieIbHOCTH
IJIOCKOCTEH

28 | Pemenue 3amau mo teme | 1
«IIpnsHaku
napaieIbHOCTH
CaMocTosiTenbHast
pabora

29 | CyuiecTBOBaHHE 1




TTIOCKOCTH,
MapaJUICIbHON JaHHOU
TTIOCKOCTH

30

CBoiicTBa MmapasuieabHbIX
IIJIOCKOCTEN

31

Pemenue 3amau mo reme
«CBoICTBa U NPU3HAKU
napajjIeIbHOCTH
IJIOCKOCTEH

32

N300paxenue
MIPOCTPAHCTBEHHBIX
(Guryp Ha IIOCKOCTH

33

Pemenue 3amau nmo reme
«ITapamenbHOCTB
NPSIMBIX U TUIOCKOCTEH

34

KonTpoabnas padora
Ne2 o Teme
«IHapajeJbHOCTD
NPSAMBIX U ILIOCKOCTEI

IlepnieHAUKYJISIPHOCTH NPSAMb

IX M IJI0OCKocTer 154.

35

[leprieHIMKYISAPHOCTD
IIPSIMBIX B IPOCTPAHCTBE

1

36

[Ipn3Hak
NEPIEHAUKYIIIPHOCTH
IPSIMOM U IIJIOCKOCTH

37

Pemenue 3anay no teme
«IleprieHIUKYISPHOCTD
IPSIMBIX B
MIPOCTPAHCTBE»

38

[TocTtpoenue
MepPHEHANKYISPHBIX
MPSIMOU U TNTIOCKOCTH

39

CaolicTBa
NEPIIEHANKYJIPHBIX
IIPSIMOU U TIJIOCKOCTH

40

Pemenue 3agad mo teme
«CBoMCTBa
MEePIEHINKYJISIPHBIX
IPSIMOU U TIJIOCKOCTUY

41

[lepnenauxynsap u
HAKJIOHHAS.
CamocTrosTensHas
pabota

42

Pemenue 3agau mo reme
«lepnenaukyssap u
HAaKJIOHHA

43

Teopema o Tpex
MIEPIICHIUKYJISIpaxX

44

Pemenue 3agau mo reme




«Teopema o Tpex
MIEPIIECH IUKYJIAPAX»

45 | Ilpuznax 1
NEePIEHAUKYIISIPHOCTH
IJIOCKOCTEH

46 | PaccTrosiHUE MEXTy 1
CKPEITUBAIOIIIMHUCS
PSIMBIMU

47 | Pewtenue 3amau no reme | 1
«PaccrosiHue mexay
CKPENTUBAIOIIMHUCS
MIPSIMBIMI

48 | Pemenne 3amady mo Tteme |1
«llepnenuKyIIpHOCTH
OPSIMBIX U IUIOCKOCTEN»

49 | KourpoJabHas padora |1
Ne3 mo Teme

«IlepneHIUKYJIAPHOCTD
NPSAMBIX U IJIOCKOCTEi»

IleKapTOBbI KOOpANHATBLI 1 BEKTOPHI B ITIPOCTPAHCTBE 18

50 | BreageHue nexapToBBIX 1
KOOpJIMHAT B
MIPOCTPAHCTBE.
Paccrosnue mexny
TOYKAMHU.

51 | Koopaunate! cepenunbl | 1
OTpe3Ka

52 | [Ipeobpa3oBanue 1
CUMMETPHUH B
IIPOCTPAHCTBE.
CummMmeTpus B IpUpPOAE U
Ha MIPaKTUKE

53 | CamocTosTenbHas 1
paboTa no Teme
«JlexapToBsI
KOOPAUHATHI B
IPOCTPAHCTBE»
JIBuxeHue B
MIPOCTPAHCTBE

54 | [MapamnensHblii mepenoc | 1
B MPOCTPAHCTBE.
ITomoGue
MPOCTPAHCTBEHHBIX

(uryp

55 | Yroa mexmy 1
CKPELIUBAIOIIAMUCS
pSMBIMU

56 | Yron mexny npsimori | 1
IIOCKOCTBIO




57 | Yron mexny
MJIOCKOCTSIMU

58 | [Inomans
OPTOTrOHAJIBHOMN
MPOEKIUH
MHOT'OYT'OJIbHUKA

59 | Pemenue 3a1ay4 mo teme
«YTOJ MEXIy MPSIMbIMHU
Y IUIOCKOCTSIMH B
IIPOCTPAHCTBE»

60 | Bextops B
IPOCTPAHCTBE.
CamocTosiTenbHas
pabota

61 | JleiicTBus Hax
BEKTOPaMH B
IIPOCTPAHCTBE

62 | Pemenue 3aga4 mo treme
«JlericTBUs HA
BEKTOPaMH B
MIPOCTPAHCTBE)»

63 | Pa3noxenune BekTopa mo
TPEeM HEKOMITJIAHAPHBIM
BEKTOpaM.

64 | YpaBHEHHE IIJIOCKOCTH

65 | Pemenue 3aga4y mo reme
«YpaBHEHHE TUIOCKOCTH

66 | Pemenue 3agau mo reme
«JlexapToBBI
KOOPJIMHATHI U BEKTOPHI B
MIPOCTPAHCTBE)»

67 | KonTtpoabHasi pa6ora
Ne4 o Teme
«JlekapToBbI
KOOPAUHATHI ¥
BEKTOPHI B
MPOCTPAHCTBE»

IloBTOpeHnue 3 4.

68 | [loBTOpeHue no Teme
«AKCHUOMBI
CTEPEOMETPHUH U KX
IPOCTEHIITNE CIICICTBUS

69 | [loBTOpeHue no Teme
«ITapamnenpHOCTB
MNPSIMBIX W TIJIOCKOCTEMN

70 | [ToBTOpEHUE IO TEME
«lleprieHAUKYISIPHOCTH
NPAMBIX U TIJIOCKOCTEN




Conep:xanue nporpaMMbl y4eOHOT0 npeaMera.
1. AKCHOMBI CTEpeOMETPHHU M UX NpocTeimue caeacrsus (5 4)

OCHOBHBIE TOHATUSA CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUU M HUX CBS3b C
AKCMOMaMU IJIAaHUMETPHH.

OcHoBHasa 1enb — cHopMuUpOBaTH MPEACTABICHUS YYalUXcsi 00 OCHOBHBIX
MOHSATUAX U AKCHOMaX CTEPEOMETPHH.

TeMa wurpaer BaXXHYIO pOJib B Pa3BUTHUU MNPOCTPAHCTBEHHBIX MPEACTABICHUM
ydammxcsi, (aKTHYECKH BIIEPBBIC BCTPEYAIOIMIUXCS 3716Ch C  IMPOCTPAHCTBEHHOU
reoMerpueii. IloaTomMy mnpenomaBaHue CJIEAYET BECTU C IIUPOKUM MPUBJICUYCHUEM
MojleNiel, pUCYHKOB. B xojae pelreHus 3amayd cieayeT I00MBaThCS OT YYalluXcs
MPOBEICHUS JI0Ka3aTEIbHBIX PACCYXKICHUI.

2. IHapa/uiesIbHOCTH NPSAMBIX U MJI0CKOCTei (13 1)

[TapamienpHbple NpsiMbIE B IpOCTpaHCTBE. lIpH3HaK MapauieIbHOCTH NPSMBIX.
[Ipu3HaKk napaysIeNbHOCTH MPSMOM U INIOCKOCTH. [IpH3HaK nmapamuieabHOCTH INIOCKOCTEN.
CpoiicTBa napajuieIbHOCTH IIOCKOCTel. M300pakeHne mpocTpaHCTBEHHBIX (UTYp Ha
IJIOCKOCTH U €0 CBOMCTBA.

OcHOBHaA oejib — JdaTb  y4dJallquMCs CHUCTCMATHUYCCKHUC 3HaHUA 0
MapayiCJIbHOCTH IIPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC.

B teme 0000m1at0TCA M3BECTHBIE W3 IUIAHUMETPUU CBEIEHUS O MapajlieIbHOCTH
npsaMbeix. Ha mnpumepe Teopembl O CYyIIECTBOBAaHUM M EIMHCTBEHHOCTH MPSIMOI,
napajuieIbHOM JaHHOM, ydalluecs MOJIy4aroT MPEeACTaBICHUS O HEOOXOAMMOCTH 3aHOBO
J0Ka3aTh M3BECTHBIE UM U3 IUITAHUMETpUU (DAaKThl B TEX CIyyasX, KOrJa pedb UIET O
TOYKaX M MPSMBIX IPOCTPAHCTBA, & HE O KOHKPETHOW IIJIOCKOCTH.

3ajauyn Ha J0Ka3aTeIbCTBO PELIAIOTCS BO MHOIMX CIIy4asX IO aHAJIOTHMU C
JI0Ka3aTeIbCTBAMU TEOPEM; BKIIOUECHHE 3a71a4 Ha BBIYUCIICHUE JUIMH OTPE3KOB MI03BOJIAET
L[EJICHAIIPaBJICHHO MPOBECTU MOBTOPEHHE Kypca IJIaHUMETPUHU: PaBEHCTBA M MOA00us
TPEYTOJbHHUKOB;,  ONPEAECICHUM, CBOMCTB WM  MPU3HAKOB  IPAMOYTOJIbHUKA,
napajienorpamma, pomoa, KBaapara, Tpaneuu 1 T. 1.

CBONCTBA MAPAIIENBHOTO  IMPOEKTHUPOBAHUS INPUMEHSIOTCS K  PELICHUIO
MPOCTEUILNX 33Ja4 U MPAKTUYECKOMY MOCTPOEHUI0 N300paK€HUH MPOCTPAHCTBEHHBIX
(Guryp Ha TUIOCKOCTH.

3. IHepneHaAMKYISIPHOCTH NPAMBIX M IUIOCKOCTEH (( 154)

[TepnenaukynspHble TpsiMble B MpPOCTpaHCTBE. [Ipu3HaK mnepneHauKyJISIPHOCTH
npssMOA U MIOCKOCTH. (CBOMCTBA MEPHNEHIUKYJISIPHOCTH TMPSMOA U IUIOCKOCTH.
Ilepnenaukynsp ¥ HAaKJIOHHAas K IUIOCKOCTH. TeopeMa O Tpex NEepHEeHANKYISApax.
[Ipu3Hak nepneHauKYyJISIPHOCTUA IUIOCKOCTEN. PaccTrossHue MexAy CKpelrBarOIMMUCS
npsambiMU. [I[puMeHeHne OpTOrOHAIBHOTO NPOEKTUPOBAHUS B TEXHUUYECKOM YEPUCHUU.

OcHOBHasg 1Helb — JaThb YyYalllUMCS CHUCTEMAaTUYECKHE CBEICHHUS O
MEPIEHAUKYIISIPHOCTH MPSAMBIX U TIJIOCKOCTEN B POCTPAHCTBE.

Marepuan Tembl 0000IIa€T W CHCTEMAaTU3UPYET M3BECTHBIE Yy4YalUMCS U3
IUIJAHUMETPUM CBEACHUSA O MNEPHEHAUKYISAPHOCTH NpsAMbIX. HM3ydeHue Tteopem o



B3aMMOCBSI3M MApPAUIEIbHOCTH W TNEPIEHIUKYJISIPHOCTH NPSIMBIX M IJIOCKOCTEM B
MPOCTPAHCTBE, a TAKXKE MaTepual O MEPHEeHIUKYIIpEe M HAKIOHHBIX IIeIeCO00pa3HO
coueTraTb C CHCTEMATHYECKHMM IIOBTOPEHHUEM COOTBETCTBYIOLIEIO MaTepHalia U3
IJIAHUMETPHH.

Pemennss mpakTuyecku BceX 3aad HA BBIYMCICHUE CBOAATCA K HPUMEHEHHIO
teopeMbl [ludaropa u crenctBuii u3 Hee. Bo MHOrMx 3amagax BO3MOXHOCTD
npuMeHeHus: Teopemsl Iludaropa unu cneacTBUN U3 HEE 0OOCHOBBIBAETCS TEOPEMOM O
TpeX NEPHEHAMKYJSApaX WIM CBOMCTBAMM NAPALIENBHOCTH M IEPHNEHAUKYJISPHOCTH
IIJIOCKOCTEH.

Tema NMCCT BaXHOC IMPOIICACBTHUYCCKOC 3HA4YCHUC JJIs1 HN3YyUCHUA
MHOI'OI'PaHHUKOB. daKkTH4YeCKU npun pCICHHU MHOI'HX 3aJa4, CBA3AHHBIX C
BBIYUCJIICHUCM [JJIHWH IICPIICHAUKYJIIPA MW HAKIOHHBIX K INIOCKOCTH, pCYb HIACT O
BBIYUCJICHHUH 3JICMCHTOB ITUPAMUI.

4. JlekapTOBbI KOOPANHATHI U BEeKTOPHI B pocTpancTe (18 4)

JlekapTOBBl KOOpPJAMHATBL B NPOCTPAaHCTBE. PaccTostHme MexXay TOYKaMH.
Koopaunatel cepennubel otpeska. IIpeoOpazoBanume cumMMETpUHM B IIPOCTPAHCTBE.
IBmkeHne B mnpoctpaHcTBe. [lapannensHblii nepeHoc B mnpoctpaHcTBe. IlomoOue
MPOCTPAHCTBEHHBIX (PUTYp. YTOJI MEXAY CKPEIIMBAIOMIMMUCS NPAMBIMH. YTOJI MEXIY
MIPSIMOU U TUIOCKOCTBIO. YTOJI MEKy IIIOCKOCTAMM. [imomans opToroHanbsHOM NpOeKInn
MHOT'OYTOJIbHUKA. BEKTOpHI B mpocTpaHCcTBE. J[eMCTBUS HAJ BEKTOPaMHU B IPOCTPAHCTBE.
Pa3znoxenue BeKTOpa 110 TPEM HEKOMIUIAHAPHBIM BEKTOpPaM. Y paBHEHUE IIJIOCKOCTH.

OcHoBHasx Ociab — O606HII/ITI> N CUCTCMATU3UPOBATH IIPCACTABIICHUA YHAIIUXCs
O BCKTOpax H  ACKAPTOBBIX KOOPpAHHATAX; BBCCTHU IIOHATHUA  YIJIOB  MCXKIOY
CKPCIIUBAIOIMUMUCH ITPAMBIMH, HpHMOﬁ H IINIOCKOCTBIO, IBYM INIOCKOCTAMMU.

PaccmoTpeHne BEKTOPOB M CUCTEMBI JIEKAPTOBBIX KOOPAMHAT HOCHUT B OCHOBHOM
XapaKkTep MOBTOPEHUS, TaK KaK BEKTOPHI U3yUYaIUCh B Kypce MIIAHUMETPHUH, a IEKAPTOBBI
KOOpAWHATBI — B Kypce anreOpbl AeBATWICTHEW Mikojbl. HOBBIM 11s1 yuamuxcs
SIBJISIETCS MPOCTPAHCTBEHHASI CUCTEMa KOOPJIMHAT U TPEXMEPHBIN BEKTOP.

Pa3nuuHble BUABI YIJIOB B MPOCTPAHCTBE SIBIISIOTCS, Hapsy C PACCTOSHHSIMM,
OCHOBHBIMU KOJIMYECTBEHHBIMU XapaKTEPUCTHUKAMU B3aUMHOT'O PACHOJIOKEHHS MPSIMBIX
M IUIOCKOCTEH, KOTOpble OyAyT IIMPOKO HCHOJIb30BAaThCA MpPU  U3YUYECHHH
MHOTOIPAHHHUKOB U TEJ BpaIlCHUS.

Cnenyer oOpaTuTh BHMMaHHE Ha T€ KOH(UIypaluH, KOTOpbIE YYEHHUK OyjaeT
UCIIONIb30BaTh B JaJbHEHIIEM: yroJl MEXIy CKpelMBaloIlUMUC  pedpamu
MHOTOTPaHHMKA, YTOJI MEXAy peOpOM U T'paHbI0O MHOTOTPAHHUKA, YTOJI MEX]y IpPaHIMU
MHOTOI'PAHHHKA.

OCHOBHBIMM 33Jja4aMH B TaHHOW TEME SIBJISIOTCS 3a7a4d HAa BBIYMCIICHHE, B XOJI€
pEIIeHUsI KOTOPHIX YYEHUKH IMPOBOJAT OOOCHOBAHME MPABUIBLHOCTU BBIOPAHHOTO IJIs
BBIYMCIICHUN yIJIA.

5. IloBTopenue. Pemenne 3agau (3 4)



@opMBI U CpelIcTBA KOHTPOJISL.

OCHOBHBIMM METOJAaMHU NPOBEPKH 3HAHUN M YMEHUW ydalluXcsl MO MaTeMaTHKe
ABIISIIOTCS YCTHBIA ONMPOC W MUChbMEHHBbIE padoThl. K muceMeHHBIM (hopMaM KOHTPOJIS
OTHOCSITCSI: MaT€MaTHYeCKHE AUKTaHThI, CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE PalOTHI,
TecTbl. OCHOBHBIE BUBI POBEPKU 3HAHUI — TEKyIlas U UTOroBas. TeKyluas MmpoBepKa
MIPOBOJIUTCA CUCTEMATHYECKHM M3 ypOKa B YPOK, a MUTOrOoBasi — MO 3aBEPIIEHUU TEMBbI
(pa3nmena), mkoJdpHOTO Kypca. Huke mpuBeneHbl KOHTPOJIbHBIE pAOOTHI JUIsl MPOBEPKU
ypOBHSI C(OPMUPOBAHHOCTH 3HAHMM M YMEHMH ydalIuXcs IOCIE U3YYEHUS KaKIOou
TEMBI U BCErO Kypca B LIEJIOM.

Koutponbhbie pa®oThl B3sThl W3 KHUTH <«lIporpammbl 00111€00pa3oBaTEIbHBIX
yupexaennil. 'eomerpus 10-11 kimaces». Coct. T. A. BypmucrpoBa



IlepeyeHb y4eOHO-METOAUYECKHUX CPEICTB 00y4eHUS.

OcHOBHas U JONOJHUTENbHAS JIUTEPATYPA:

I'eomerpust, 10—11: Yueb. niis 061meo0pa3oBaTebHBIX. YIPESKISHUH / [
[Toropenos]. — M.: IIpoceemenne, 2007—2012.

[Iporpammel 061ieo0pazoBaTenbHbIX yupexaenuid. ['eomerpus 10-11 knaccst. Cocr.
T. A. Bypmuctpoa- M.: [Ipocsemenue, 2009

KoHntposbHbIe paboThI 110 reomeTpun K yueOHuky A.B. IToropenosa «I'eomeTpus.
10-11 xnaccey. YMK/FO.I1. Qyauunpia., B.JI. Kponrays.- M.: Dk3amen, 2007.

CamocTosiTennbHbIE M KOHTPOJIbHBIC pa0doThl. ['eomeTpus 10./A.I1. Epmiosa., B.B.
INomo6opoarko. M.:Mnekca, 2006.
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