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INOJCHUTEJIBHASA 3AITUCKA

PaGouasi mporpamma ydeGHoro kypca «I'eomMeTpus» 6azoBOro ypoBHs uis
obygaromuxcsi 10 —11 knaccoB paspaGoTaHa Ha OCHOBE (denepaibHOTO
roCcyIapCTBEHHOT0 00pa30BaTesIbHOro CTaHAApTa CPEIHEro o0Iero o6pa3oBaHus,
C  y4€TOM  COBPEMEHHBIX MHPOBBIX  TpeOOBaHHMii, TpeTBABISIEMEIX K
MaTeMaTH4ecKOMy O00pa3soBaHMIO, M TPamHIMil POCCUICKOro 06pa3oBaHMSL.
Peanu3zaius nporpamMMel obecriediBaeT OBJIAJEHNE KIIOUEBBIMH KOMIIETEHIHAMH,
COCTaBJIIOIIUMH OCHOBY [UI CaMOpPa3sBUTHS M HeENpepbIBHOTO 00pa3oBaHus,
IEJIOCTHOCTh  OOIIEKYIBTYPHOrO, JIMYHOCTHOTO M MMO3HABATENBHOIO PA3BUTHS
JTUYHOCTH O00YYaIOIHUXCS.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BakHOCTE yueOHOro Kypca TeOMETpHHM Ha YpPOBHE CpEeIHEro OOILIEro
obpasoBanusa 0OYCIOBIEHA MNPAKTHYECKOW 3HAYMMOCTBIO METAlPEJMETHBIX H
MPEAMETHBIX PE3yJIbTATOB OOYYEHMs] T€OMETPHH B HAIpPAaBIEHUM JINYHOCTHOTO
pasBuTHs OO0ydaromuxcs, (OpMHUPOBaHUS (YHKIHOHAIBHON MaTeMaTH4ecKoil
I'PaMOTHOCTH, M3Y4YEHHUs JPYTHX YYeOHBIX JUCLMIUIMH. Pa3BuTne y oOydarommxcs
NPaBUWJIBHBIX TIPEACTABJICHUI O CYIIHOCTH W TPOMCXOKIECHUH TFeOMETPUYECKHX
abcTpakuuii, COOTHOIIEHHH peaJbHOTO M HIEANBHOIO, XapakTepe OTpaKeHUs
MaTeMaTHYeCKONM HayKoH sBA€HMH M IPOLECCOB peajbHOI0 MHpa, MECTeE
reOMeTpHUH B CHCTEME HAYK M POJIM MAaTEMATUYECKOT0 MOAEIHPOBAHHS B HAYUHOM
NIO3HAHWHU U B TIPAKTHKE CIIOCOOCTBYET GOPMUPOBAHHIO HAYUHOTO MUPOBO33PEHHS
yUallUXCH, a TakkKe KayeCTB MBIIUJICHUSA, HEOOXOOWUMBIX [JIs aJalTalud B
COBpPEMEHHOM O0LIECTBE.

I'eomeTpus ABisieTcss OAHMM M3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHErO
odmero oOpa3oBaHUS, Tak Kak OO0eCHEeYHBAET BO3MOKHOCTH M3YYEHHS Kak
TUCLHUILINH €CTECTBEHHO-HAYyYHOH HaIlIPaBJIEHHOCTH, TaK ¥ TYMaHUTApHOHM.

Jlornyeckoe MbIlUIeHHe, (QOpMUpyeMOe INpU H3YYEHHH OO0 yYarOMMMHUCS
HNOHATUIHHBIX OCHOB T€OMETPHM U MOCTPOSHHU LEMOYKH JOTHYECKUX YTBEPIKICHMIMA
B XO[l¢ PELICHHS TI€OMETPUYECKHX 3a]ay, YMEHHUE BBIJIBUIaTh W OINPOBEPrarh
THIIOTE3bl HEINOCPEACTBEHHO MCMOJB3YIOTCS MPH pPElIeHHH 3aJlady €CTECTBEHHO-
Hay4HOI'0 IIUKJIA, B YACTHOCTH U3 Kypca (GU3HKH.

YMEHHUE OPUEHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb BO
BCeX oOyacTAX [esiTesIbHOCTH 4YenoBeka. OpHeHTalus 4YesloBeKa BO BPEMEHH H
IIPOCTPAaHCTBE —— HEOOXOAUMOE YCJIOBHE €ro CoOLMaJIbHOrO ObiTHA, dopMa
OTpaXKEHHSI OKPYXKAIOILIEro MHpPA, YCJIOBHE YCIEIIHOrO TMO3HAHUS W aKTHBHOTO
npeobpazoBanus  neiicTBuTenbHOCTH.  OmepupoBaHHEe  MPOCTPAHCTBEHHBIMH
oOpazamu 00BeOWHsIET pa3HbBle BHUObI Y4eOHOH W TpPYAOBOM JesTeIbHOCTH,



ABJISIeTCS OAHMM W3 TMpodeccHOHANBHO BAKHBIX KAuecTB, IMMO3TOMY aKTyaslbHa
3agaya (GOpMHUPOBaHUS y OOYYartOIIMXCS TMPOCTPAHCTBEHHOIO MBIIUICHHA Kak
PA3HOBUAHOCTH OOPa3sHOrO0 MBIIIIEHHS -— CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTHYECKOH AeATeNbHOCTH 110 MHOTHM HAIpaBIeHUSM.

[lens ocBoeHMs Iporpammbl ydeOHOTO Kypca «I'eomerpus» Ha 0a30BOM
ypoBHe 00yueHHs — o0meoOpasoBaTeibHOe M OOLIEKYIBTYPHOE pa3BHUTHE
obyuarorpxcst ~ depe3 ~ OOecleyeHHe  BO3MOXHOCTH  TIPHOOpETeHHs |
WCTIONb30BAHUs CHCTEMATHYECKMX TIeOMETPHYECKMX 3HaHulh u  JAeicTBUil,
crienuGUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIELTHOIO NPOJOJLKEHHs 00pa3oBaHus
IO CIIELUAJIGHOCTAM, HE CBS3aHHBIM C MTPUKJIAIHBIM HCIIOJIE30BAHUEM I€OMETPHH.

Ilporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE MpeJHA3HAuYeHa I
00y4aroIUXCsl Cpe/iHe KO, He HUCIBITHIBABIIMX 3HAYMUTEIIBHBIX 3aTPYIHEHUH
Ha ypOBHE OCHOBHOTO obOmiero obpasoBanus. Takum obpaszoM, oOydaromuecd Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH OOLME MATEMAaTHYECKHe YMEHHsl, CBA3aHHBIC
co CrerudHuKOi TeoMeTpUM M HeoOXOoJUMBIE M JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM HMEIOT BO3MOXHOCTh H3YYMTh I'€OMETPHIO Dosee
riyO0o0KO, €CIi B JajibHellleM BO3HHMKHET HEoO0XOJWMOCTh B I€OMETPHYECKHX
3HAHUAX B MPO(ECCHOHAIBHON JeATEBHOCTH.

JlocTiKeHHe 1eIM  OCBOEHHUS IIPOrpaMMbl OOECMEeYUBACTCS pelIeHHEM
COOTBETCTBYIOLIMX 3ajay. I[IpHopuTeTHBHIMM 3aJayaMd  OCBOEHMs Kypca
«["eomeTpun» Ha 6azoBoM ypoBHe B 10—11 knaccax sABIsAIOTCS:

 bhopMHUpOBaHKUE MIPEACTABIEHUS O FTEOMETPHH KaK YaCTH MUPOBOH KYJIBTYpPBI
M OCO3HaHWe €€ B3aMMOCBS3H C OKPYKAIOIIUM MHPOM;

» popMHpOBaHUE MpPeACTABICHUS O MHOIOTPaHHUKAX U TeJIaX BpAIeHUs Kak
0 BaXHEHIINX MaTeMaTHYECKUX MOJIEJSIX, MO3BOJSIOMMUX OIMUCHIBATE U
M3y4aTh pa3HbIC SBICHUSA OKPYKAIOLIEro MUPa;

« JopMUpOBaHNE YMEHHUS pacro3HaBaTh Ha YEpPTEKax, MOJENAX U B peaTbHOM
MHPE MHOTOTPaHHUKH U TeJIa BPalllCHHUS;

e OBJIAJICHUE METOJAMM pELICHMs 3aJad Ha MOCTPOCHHS Ha H300paKeHHsIX
IIPOCTPAaHCTBEHHBIX QUTY:;

e popMUpOBaHHE yMEHHS OIEPHUPOBATH  OCHOBHBIMH  IOHSTHUSAMH O
MHOT'OIpaHHHUKaX U TeJIax BpallleHHsI U X OCHOBHBIMH CBOWMCTBAMH;

* OBJIaJICHHE AJITOPUTMAMH PEIleHHs OCHOBHBIX THUIIOB 3a/1a4; (GOPMHPOBAHKE
YMEHHUS IIPOBOJUTL HECJIOXKHBIE HOKa3aTeNIbHbIE PACCYKIEHHS B XOIE
pelleHHsl CTEepeOMEeTpMYECKHMX 3aJad M 3agad ¢ [IPaKTHYECKUM
coAcp>KaHHEM;

* pPa3BUTHE WHTEJUICKTYAJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH 0Oyuarommxcs,

[MO3HABATEJILHOM dKTHBHOCTH, HCCJICJOBATEIBCKHX YMGHHfl, KPUTHYHOCTH
MBIIIICHHA .



* GopmMrpoBaHUe DYHKIMOHATEHOM TPaMOTHOCTH, PEJICBAaHTHOI T€OMETPHH:
YMCHHE pacrio3HaBaThk INPOSIBIEHHS M'€OMETPUYECKUX MOHATHUH, 00BEKTOB
H 3aKOHOMEPHOCTE}i B PEANbHBIX KU3HEHHbIX CUTYAIUAX U [IPH M3YYEeHHH
OAPYTHX  Y4eOHBIX  NpeIMETOB, IMPOSABIEHUS  3aBUCHMOCTEl W
3aKOHOMEPHOCTEH, (POpMYIIMPOBATh UX HA S3bIKE TEOMETPUH H CO3aBaTh
F€OMCTPHYECKHE MOJENH, TPUMEHATh OCBOCHHBIM TIeOMeTpHUEeCKHUit
anrapar s pereHust IIPaKTUKO-OPHEHTHUPOBAHHEIX 3ajady,
MHTEPNPETHPOBATE U OLIEHUBATH [OJIyYEHHbIE PE3YIbTATEL.

OTnu4uTeNbHON 0COOEHHOCTBIO NMPOrPaMMBI SIBIISIETCS BKITFOUEHHE B Kypc
CICpCOMETPUM B Hayajge ero u3y4eHHs 3a[ad, pellaeMblX Ha YPOBHE
HHTYUTHBHOI'O MO3HAHUsI, 1 ONpee€HHbIM 00pa3oM OpraHm3oBaHHas paboTra HaJ
HUMH, 4YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M HPOCTPAHCTBEHHOTO
MBILICHASA, CTUMYJIHPYET NPOTeKaHHe MHTYMTHBHBIX IPOLECCOB, MOTUBUPYET K
AalIbHEAIIEMY H3yUYEHHIO TIpeIMETA.

IIpennourenne oTaagTcs HAMMSAHO-KOHCTPYKTUBHOMY METOLY OOYUeHHS, TO
€CTh TCOPETHYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH NPEIAMETHO-
MPaKTUYECKOH JEATENbHOCTH. Pa3BuTHe NpOCTPAHCTBEHHBIX MPEACTaBIEHHH Y
ydamuxcs B Kypce CTepeOMETPHH IPOBOAUTCA 3a CUET pelleHHs 3aaad Ha
CO3JaHHe  MPOCTPAHCTBEHHBIX 00Opa3oB M  3agady Ha  ONEPUPOBAHME
NpOCTPaHCTBEHHbIMK o0Opasamu. Co3naHue oOpasza MPOBOAWTCA C OMNOPOH Ha
HarmsiIHOCTh, a OIlepUpoBaHHe 00pa3oM — B YCJIIOBHSX OTBJIEUEHHS OT
HarIsAIHOCTH, MBICJICHHOTO U3MEHEHHS €r0 HCXOIHOTO COJIEPIKAHHS.

OcHoBHBIE coziepskaTeNbHble JTMHUKM Kypca «'eomerpum» B 10-11 kiaccax:
«MHororpanuukuy», «IIpsmble ¥ MIOCKOCTH B MPOCTPaHCTBeY, «Tela BpaImeH s,
«BeKTOpBI M KOOPAUHATE! B MPOCTPaHCTBe». POPMUPOBAHKE JIOTHYECKUX YMEHUI
pacripefiesiieTcss He TOJIBKO I10 COAEpP)KATeNbHBIM JIMHHUSM, HO M II0 ToJaMm
00y4eHus Ha YpOBHE CpeIHero o6IIero 00pasoBaHusl.

Copepxanue 06pa3oBaHUs, COOTBETCTBYIOIIEE TMPEIMETHLIM pe3yaLTaTaM
OCBOeHHs pabouyelf MpOrpamMMBbl, paclpeJeléHHbIM 10 rojaM oOyueHHH,
CTPYKTYPUPOBAaHO TakuM 00pa3oM, 4TOOBI OBNaJeHHE TeOMETPHYECKUMH
NOHATHAMH W HaBBIKAMH OCYIIECTBIISJIOCH ITOC/IE0BATEIFHO U MOCTYIATENBHO, C
COOMIOIEHNEM TIPHUHIIUIA IPEEeMCTBEHHOCTH, YTOOEI HOBBIE 3HAHHS BKJIIOYAINCH B
00IIyI0 CHCTEMY I€OMETPHYECKHX MpeJCTaBleHHH 00YyYaromMXcs, paclupss M
yIiiyonss e€, o0pasysl MpOYHbIC MHOKECTBEHHEIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM ILVIAHE

Ha n3ydyenne reomeTpun oTBOAMTCS 2 yaca B Hegento B 10 kiacce u 1 4yac B
Henemo B 11 kiacce, Bcero 3a aBa roga o0yueHus - 102 yueOHBIX yaca.



COJEPXXAHUE YYEBHOTI'O KYPCA

10 KJIACC

IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TIOHSTUS  cTepeoMeTpuu. Touka, IpsiMas,  IIJIOCKOCTB,
npoctpadcTBo. [loHATHE 00 aKCHOMATHYECKOM MOCTPOCHHUM CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3anMHOe pacriofio’keHHe TPsIMBIX B IPOCTPAHCTBE: IIepeceKaronnecs,
napajuieNlbHble M CKpeluBaromuecs mpsiMble. [lapamwiensHOCTh MPSMBIX U
IUIOCKOCTE B TMPOCTpPaHCTBE: TMapajliellbHble MpsMbIE B IPOCTPAHCTBE;
Napa/uIeJIbHOCTh TPEX TPSMBIX; MapaUIeIbHOCTh MPAMON M IUIOCKOCTH. YTJHI €
COHAIPABJIEHHBIMH CTOPOHAMH; YIOJl MEXIYy IIPAMBIMH B [POCTPAHCTBE.
[TapamienbHOCTh IJIOCKOCTEI: napaJsuiesibHbIE [JIOCKOCTH; CBOICTBA
napamielibHeIX iockocteit. IlpocTefiline npocTpaHCTBEHHBIE (UIYPBl Ha
IJTOCKOCTH: TETPa’p, Ky0, nmapajuiesiennune; IoOCTPOeHUE CeYEHUH.

[leprieHAUKYIAPHOCTL MPAMON U TUIOCKOCTH: NMEPIEHANKYJIAPHBIE NPAMBIE B
MIPOCTPAHCTBE, IpsMble Iapa/UleNibHBle M IepIeHIUKYJSIpHbIe K IUIOCKOCTH,
NPU3HAK TEPIEeHAUKYJISPHOCTH IMPAMOM W IUIOCKOCTH, TEOpeMa O MpsMoi
NEePHeHINKYIAPHOI TUIOCKOCTH. YTUbl B IIPOCTPAHCTBE: Yrojl MEXAy NpsAMOi U
IUIOCKOCTBIO;  JABYTPaHHBIM  yroj, JMHEHWHBI yrojl ABYIpPaHHOrO  yIJa.
[leprienauKyssip ¥ HAKJIOHHBIEC: PACCTOsIHHE OT TOYKH 10 IUIOCKOCTH, PacCTOSHUE
OT  mpsAMO [0  TJIOCKOCTH,  MPOeKUMss  (QUrypel  Ha  TJIOCKOCTB.
[leprieHAUKYISPHOCTh  IUIOCKOCTEH: IIpU3HAK  IEPHIEHOUKYJIAPHOCTH  ABYX
iockocTteit. TeopeMa o TpEX NepreH UKy Ispax.

MHororpaHHUKH

IlonsiTue MHOI'orpaHHMKa, OCHOBHBIC 3JIEMCHTbBI MHOTOI'paHHHMKA, BBINIYKIIEIE
Y HEBBIMYKJIBIE MHOTOTPaHHUKH; pa3BépTka MHOrorpanHuka. [Tpusma: n-yronbHas
MpU3Ma; TPaHU ¥ OCHOBAHWUs NPU3MBI; MpsiMasi U HAKJIOHHAs MMPHU3MBI; OOKOBas H
T10JIHAs IIOBEPXHOCTH NPU3MBI. IMapannenenumnen, IIPSAMOYTOJIbHBIH
mapajuleSienuie U ero ceoicrtsa. Ilupamuma: n-yrospHas nupamuna, rpaHd u
OCHOBaHMe MHPaMHU/Ibl; OOKOBas U TOJIHAS TOBEPXHOCTD MTUPAMHUIBL; TIPABUIIbHAS U
yceu€HHas nupaMuia. OJIEMEHTHl IPU3MBI M NHUpaMuObl. [IpaBHIIbHBIE
MHOTOTPaHHUKH: TIOHATHE MPABUIIBHONO MHOTOTPaHHUKA; NMpaBHIbHAS MpPU3Ma H
MpaBWIbHAs TMHPaMH[a; NpaBUIbHas TPEYTOJbHAA NHUpPaMHUIAa U TPaBHIbHBIN
TeTpasap; KyO. Ilpencrasnenne o NpaBHIBHBIX MHOTOTPAaHHHMKAaX: OKTad/Ip,
noaexasip ¥ ukocadap. CedeHHs MPU3MBI U THPAMHIEL.

CuUMMeTpHs B NPOCTPAaHCTBE: CHMMETPUSI OTHOCHUTENBHO TOYKH, MPSAMOIi,

IIJIOCKOCTH. DJIeMEeHTHI CUMMETPHUH B ImupamMugax, napajieienuresax,
HPaBUJIBHBIX MHOTOTpaHHHUKAX.



BErucieHne 3NEMEHTOB MHOTOTPaHHHMKOB: p&bpa, HATOHANH, YTJIBIL.
[Inomans GOKOBOM NOBEPXHOCTH M MOJIHOH TIOBEPXHOCTH NPSAMOM TPU3MEI,
MIomanb OCHOBaHMH, TeopeMa O GOKOBOH IIOBEPXHOCTH IIPSIMOM IIPH3MEL.
Ilnomank OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH IPABHIBHOlM IMpaMH B,
TeopeMa O Iuiowmanu yceu€HHoil nupamuasl. IloHstue 06 o00béMe. OO6BEM
IMHPaMUIB], TIPU3MBI.

ITomobueie Tema B mpocTpaHcTBe. COOTHOWIEHMS MEXIY IUIOMIAISMHU
IIOBEPXHOCTEH, 00BEMaMH MOOOHBIX Te.

11 KJIACC

Tena Bpamenus

Hunuaapuyeckas IIOBEPXHOCTS, ofpazyromue IIHHAPHYECKOH
[IOBEPXHOCTH, OChb LW/IMHIPUYECKOH IIOBEPXHOCTH. IIMIMHIOpP: OCHOBaHHS WU
OOKOBasi IOBEPXHOCTh, OOpasyromas ¥ OCh; IUIOMALs OOKOBOH U ITOJTHOM
[IOBEPXHOCTH.

Konuyeckass moBepXHOCTh, 00pa3ylomye KOHHYECKON MOBEPXHOCTH, OCh U
BEPIIMHA KOHHYECKOH IMoBepXHOCTH. KOHyC: OcHOBaHHe U BepilMHa, oOpa3yromuias
U OCh, IUIOMAnb OOKOBOM M TOJNHOH TMOBEPXHOCTH. YCEUYEHHBI KOHYC:
00pasyromye 1 BEICOTa; OCHOBaHMA U OOKOBasi MOBEPXHOCTb.

Cohepa u map: UEHTp, pajuyc, IUaMeTp; IUIOMIAOh TOBEPXHOCTH C(eph.
BsanMHoe pacnonokeHue cepsl U IJIOCKOCTH; KacaTeslbHas TUIOCKOCTh K cdepe;
iomanb cepel.

N3o0pakeHre Tesl BpallleHHs Ha TUTOCKOCTH. Pa3BépTKa MUIHHIpA U KOHYCA.

KoMOuHanuu Ten BpallleHWs W MHOTOTPaHHHKOB. MHOrorpaHHHK,
OIMCAHHBIH OKoJo cdepbl; cdepa, BHHMCAHHAS B MHOTOTPAaHHHMK, WIH TeJO
BpaIlleHMs.

ITonsiTue 06 06BEMe. OcHOBHEIE cBoiicTBAa 00BEMOB Tesl. Teopema 06 06BEMe
NpPsIMOYTOJIBHOTO Mapajviesienuneaa W cieacTBus u3 He€, OOBEM IHIMHIpa,
KoHyca. O0béM 1apa U rwiomaab cQepsl.

[lonoOHeie Tema B mnpocTpaHcTBe. COOTHOIIEHMS MEXAY IUIOMANIMU
HOBEPXHOCTEH, 00bEMaMu IOTOOHBIX TETI.

Ceyenuss mwiuHIpa (MApaJIeIbHO W MEPNEHIUKYJISIPHO OCH), CEYEeHHS
KOHyca (mapa/UieJIbHOE OCHOBAHHIO M IPOXOAsIiee dUepe3 BEPIIMHY), CECYEHHS
napa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BexTop Ha MI0CKOCTH U B mpocTpaHcTBe. CII0KeHHE U BEIYMTaHHE BEKTOPOB.
VYMHOXEHHE BEKTOpa Ha 4uciio. Pasnoxenue BEKTOpa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX C
IpUMEHEHHEM TpaBUl JeHCTBMH ¢ BekrTopamH. llpsMoyronbHas cHucTeMa



xoopauHat B mpocTpaHcte. Koopmunatel Bektopa. IIpocreiimme samaunm B
KoOpaHHATaX. Yroa Mexay BexkTopamu. CKalipHOE NPOM3BEJEHHE BEKTOPOB.
BEIUKCIICHHE YIVIOB MEXKIY MPSIMBIMHE U TUIOCKOCTAMU. KOOpaMHATHO-BEKTOPHBIH
METO/I [IPH PENIeHUH T€OMETPUYECKHX 3a1ad.



INNIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3VJIbTATHI

JInyHOCTHBIE pesysnbTaTel OCBOGHHMS IPOrpaMMbl y4eGHOrO TpegMeTa
«MateMaTHKa» XapaKTepU3yIOTCH:

I'pasknaHckoe BocnuTaHHeE:

¢(OpPMHPOBAHHOCTBIO MPAKIAHCKOM MO3ULMK 06YUYAIOIErocs: Kak aKTUBHOIO
M OTBETCTBCHHOIO 4WiIe€Ha pPOCCHHCKOro oOIiecTBa, IpeACTABIEHHEM O
MaTeMaTHYeCKHX OCHOBaX (YHKIMOHMPOBAHHS Pa3MYHBIX CTPYKTYp, SBICHUIA,
Mpoueayp TpaXIaHCKOro oOmectsa (BBIOOPBL, ONPOCBI M Ip.), YMEHHEM
B3aUMOJECHCTBOBATE C COLMAIBHBIMH HWHCTHTYTAMH B COOTBETCTBHM C UX
GYHKUMSAMU ¥ Ha3HAYEHHEM.

ITaTpHoTHYeCcKOe BOCTIHTAHHE:

c(hOPMHPOBAHHOCTBHIO POCCHUIHCKOMN IPasKJAHCKON HIEHTHYHOCTH, yBaXKeHHS K
MIPOLIIIOMY U HACTOSIIEMY POCCHIICKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
OOCTIXKEHHUSM POCCHICKUX MAaTeMAaTUKOB U POCCUICKOI MaTeMaTHUeCKOM IIKOJIbI,
K HCIOJIb30BAHUIO 3THUX IOCTIKEHMHM B [PYrMX Haykax, TEXHOJOTHAX, cepax
YKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHSI:

OCO3HaHHEM JYXOBHBIX LIEHHOCTEeH POCCHICKOro Hapoa;
chopMHUPOBAaHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHMS, OTHYECKOTO  TIOBEIEHMS,
CBSI3aHHOTO C MPaKTHYECKUM IPUMEHEHUEM JOCTMKEHHIM HAYKH U IEeSITEIEHOCTHIO
YY€HOr 0, OCO3HaHHEM JINYHOT'O BKJIaJa B IIOCTPOCHHE YCTOMYMBOrO OyayIIero.

JeTeTHYecKoe BOCIIUTAHHE:

3CTETUYECKUM OTHOILIEHHEM K MHpPY, BKJIIOYAs 3CTETHKY MaTeMaTHUeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/ady, peLIeHuil, paccyKIeHuit;
BOCIIPUUMUYMBOCTEIO K MAaTEMAaTUYECKUM acIeKTaM pa3IM4HbIX BUIOB HCKYCCTBA.

duzuyecKoe BOCIUTAHHE:

C()OPMUPOBAHHOCTBIO YMEHUSI MPUMEHATh MaTeMaTHU4YecKue 3HaHUS B
UHTepecax 30poBoro u 6e3onacHoro o6pasa KW3HU, OTBETCTBEHHOTO OTHOLIEHHUS
K CBOEMY 3[I0POBBIO (3IOpOBOE€ MHTAHHE, cOATaHCHPOBAHHBIN PEXUM 3aHATHH H

OT/bIXA, peryyspHas ¢usmueckas aKTHUBHOCTD); (U3NIECKOro
COBEPIIEHCTBOBAHHS, pu 3aHATUAX CTIIOPTHBHO-03I0POBUTEIBHOM
JesITeTbHOCTBIO.

Tpyaosoe BoCIIHTaAHHE:

FOTOBHOCTBIO K TPYZLY, OCO3HAHHEM IIGHHOCTH TPYAOJIOOMS; HHTEPECOM K
pasnmu4HBIM  cepam  npodecCHOHANBHON  [EATENBHOCTH, CBA3AHHBIM  C
MaTeMaTHKOW W e€ TPWIOKEHUS MM, YMECHHEM COBEpIIATh OCO3HAHHBIH BBIOOD
Oynoyiieit mpodeccur ¥ peaTn30BBIBATh COOCTBEHHBIE JKM3HEHHBIC TUIAHBI;



FOTOBHOCTBIO M  CIIOCOGHOCTBIO K  MaremMaTHueckoMy oOpa3oBaHHIO H
caM000pa30BaHUIO Ha MPOTHKEHWHM BCeH JKHM3HHW; FOTOBHOCTBIO K AaKTHBHOMY
YYaCTHIO B PEILEHHUH MTPAKTUYECKUX 3a/1a4 MaTeMaTHIeCKON HalpaBIeHHOCTH.

IKoJIOrHYecKoe BOCIIUTAHHE:

c)OpMHUPOBAHHOCTBIO IKOJIOMMYECKOH KyNbTYphl, TOHMMAaHHEM BJIMSHUS
COIMATbHO-I)KOHOMHYECKUX TPOIECCOB HA COCTOSHHE MPUPOSHON M COLHMAIBHOM
Cpelbl, OCO3HaHHMEM [JIOOAIBHOTO  XapakTepa SKOJIOTHYECKHX — MpolbieM;
opueHTalMeil Ha TpUMEHeHHe MaTeMaTHYeCKUX 3HaHWH Ui pelleHus 3ajad B
o0macTH OKpY)KaloIleil cpenapl, IUIAHUPOBAHMS IIOCTYNIKOB M OLEHKH HX
BO3MOJKHEIX TTOCJICICTBUH U1 OKPY KAIOIIEH Cpeibl.

IleHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOopMHPOBAHHOCTBIO MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsl HAyKH M  OOLIECTBEHHOW  MPAKTHKH, [IOHUMaHHEM
MaTeMaTHYeCKOM Haykd Kak c@epbl 4Yel0BEYECKOH [EeATeJIbHOCTH, JTanoB €€
pasBUTHs M 3HAYUMOCTH [UIsl PasBUTHS ILUBHIHM3ALMH, OBJIAJCHUEM A3BIKOM
MaTeMaTHKH H MaTeMaTH4ecKON KYJIBTYpoill Kak CpeICTBOM IIO3HAHHUS MHpa;
FOTOBHOCTBIO OCYLIECTBJIATH I[POEKTHYIO W HCCJIEIOBATENIbCKYIO AEATEJIbHOCTh
WHIUBUIYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbI

MeTanpeaMeTHBIE pe3yJbTaThl OCBOSHHS IMPOrpaMMbl yueOHOTO IMpeamMeTa
«MatemaTHKa XapaKTepUu3yoTcs OBJIaJIEHHEM YHUBEPCATLHBIMH
HO3HAGAMENAbHbBIMU  OCLCMBUAMY,  YHUBCPCANbHBLIMU — KOMMYHUKAMUEHBIMU
0eliCMBUAMU, YHUBEPCAIbHLIMU PESYISIMUBHBIMU OeUCMBUIMIU.

1) Vuueepcanonvie  nosnaeamenwvHsie  Oelcmeiis, obecnevusarom
popmuposarue 6a3086lX KOSHUMUBHBLIX HNPOYeccos obdydarowuxcs (oceoeHue
Memooo6  NO3HAHUA — OKPYHCAIOUje20  Mupa;  NpUMEHeHue  N02UYECcKuUx,
uccnedo8amenbCKux onepayull, ymeHui pabomams ¢ uHopmayuet).

bazoBble Toruyeckue geHcTBHSI:

* BBISIBJIATE U XapaKTepH30BaTh CYIECTBEHHBIE TNPH3HAKM MaTeMAaTHUECKUX
OOBEKTOB, MOHATHH, OTHOIIEHHH MEXIy MOHATHAMH; (HOPMYIHUPOBATEH
OIpeleSieHHs:  MOHATHH, YCTAaHABIMBATH CYIIECTBEHHLIH MPH3HAK
KITACCH(UKAINH, OCHOBaHWs /i 00OOIIEHUS M CpaBHEHHs, KPHTEPHH
IIPOBOJIMMOTO aHAJIH3a,;

* BOCIIPHHMMATh,  (OPMYJIMPOBaTh U NPeo0pa3oBBIBATE  CYXKICHMUS:
YTBepAMTCIIbHBIE M OTpPHLIATEbHEIE, €JIWHHYHBIE, YacTHBIE U OOIIHe:
YCJIOBHBIE;

*BBIABJISITh ~ MaT€MaTUYeCKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3H W
MPOTUBOPeYHss B (aKkTaX, JaHHEIX, HAOMIOZEHHSIX M YTBEPHKJCHHSX;



npefnaratb ~ KPUTEPMH  IJIsi  BBIABIEHUS  3aKOHOMEPHOCTEH W
ITPOTUBOPEYHIA;

*/IeJIaTh BBIBOJABI C HCTIOJB30BAHHEM 3aKOHOB JIOTHKH, JA€JYKTHBHBIX H
MHAYKTHBHBIX YMO3AK/IIOYCHUH, YMO3AK/IIOUEHHH 110 aHAJIOTHH;

* [IPOBOJUTH CaMOCTOSITENIHO Z0Ka3aTesIbCTBa MaTeMaTHYeCKHX
YTBEPHKIEHHH (MPSIMBIE U OT MPOTHBHOTO), BBICTPAMBATh apryMEHTALIIIO,
IIPUBOJUTE TIPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYX/I€HUs ¥ BBIBO/IBI;

* BBIOMpaTh Crmoco® pemneHus y4eGHON 3amauu (CpaBHHBATH HECKOJIBKO
BAPHAHTOB peIIeHHs, BBHIOMpaTe Haubosee MOAXOMAMHHA ¢ yd4EToM
CaMOCTOSITEIbHO BBIJEJIEHHbIX KPUTEPHEB).

ba3oBkle Hcc/iei0BaTe/IbCKHE AeliCTBUSA:

* ICTIO/TB30BATh BOIMPOCHI KaK HCCIIEOBATENbCKHIT HHCTPYMEHT IMO3HAHUS;
(opmynupoBaTe BoOIpOCHl, (UKCHPYIOIIHE MPOTHBOPEYME, IPOBIEMY,
yCTaHaBIMBaThb HMCKOMOE€ ¥  JaHHOe, (OpPMUPOBATH  THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3HUIHIO, MHEHHE;

* IPOBOJUTE CAMOCTOSTENIEHO CIUIAHUPOBAHHBIH dKCIIEPUMEHT, HCCIIEOBAHNE
II0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHUecKoro 00BeKTa, sABJICHHS,
IpOLecCca, BBIABICHHUIO 3aBUCHUMOCTEH MeEXOy oOBEeKTaMHu, SBIEHUSMH,
[polieccamu;

¢ CAMOCTOATENIEHO (OPMYIHPOBaTh 000OLIEHHST M BBIBOIBI IO Pe3yJIbTaTaM
NpOBEIEHHOTO HAOIONEHMS, HCCIIEOBaHMS, OIEHHWBATh JIOCTOBEPHOCTH
MOJTy4YE€HHBIX PE3YJIBTATOB, BEIBOJOB 1 00001IeHMiA;

o [IPOrHO3MPOBATh BO3MOXHOE pa3BUTHE TMpolecca, a TaKKe BBIIBHIaTh
IIPEATIONIOKEHHS O €r0 PA3BUTHHU B HOBBIX YCJIOBHSIX.

PabGota ¢ nadopmaiueii:

e BBISIBJIATE JAe(PUUMTH HHQOPMALMY, JaHHBIX, HEOOXOOUMBIX U OTBETa Ha
BOIIPOC M ISl PEIICHUS 3a0a9H;

* BEIOHpaTh HHPOPMALIHIO W3 UCTOYHHKOB PA3IHYHBIX THIIOB, aHATHW3HPOBATH,
CHUCTEMATU3HUPOBAaTh M HMHTEPHPETHPOBATE HHPOPMALMIO pPa3TMYHBIX
BUJIOB M OpPM Tpe/ICTABIIECHHUS;

o CTPYKTYPHUpPOBaTh HHGOPMALIMIO, TIPEJACTABIATE €€ B pasiHuHbBIX (popmax,
WJUTFOCTPUPOBATh I'paduuecku;

* OLIEHUBATH HaJEKHOCTh uHbopMauu 110 CaMOCTOSITEIBHO
chOpMyJIMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KoMMyHuKamu@Hvle  Oelicmeus,  obecneyusaom

chopMUPOBAHHOCMb COYUANLHBIX HABLIKOE 0OYHAIOUJUXCAL.

Oo01meHnue:



« BOCTIPHHMMATE U (POPMYITHPOBATE CYXKIEHUS B COOTBETCTBHU C YCIOBHSMHU
W ueisAMH O0OIIeHHus; SCHO, TOYHO, I'PaMOTHO BbIpa)aTb CBOIO TOYKY
3peHHsl B YCTHBIX M IMCBMEHHBIX TEKCTaX, [aBaTh MOSCHEHHs IO XOMY
peleHus 3a1a4i, KOMMEHTHPOBAT MOJIyYEHHBIN pe3ybTar;

B X0/ 0OCY)KIEHHs 3a[aBaTh BOMPOCH! 0 CYLIECTBY OOCYKIAeMOI TeMEI,
npo0IeMbl, peraeMoii 3a1aun, BEICKa3bIBaTh U/IEH, HAl[eJIEHHbIE Ha TIOUCK
peleHus; COINOCTaB/IATh CBOM CYXKICHHS C CYXICHUAMH [OPYTUX
YYaCTHUKOB Jauanora, oOHapyKMBaTh pa3jiMyde M CXOJCTBO IO3MIHUHA; B
KOppeKTHO# (popMe GopMyTHpOBaTE Pa3HOIIACHS, CBOM BO3PAKEHHS,

o IPECTABISATH PE3yJIbTaThl PELICHU 3a/1a4d, SKCIIEPUMEHTA, HCCIIE[0BAHNS,
MPOEKTa; caMOCTOATeIbHO BbIOMpaTh (opMar BBICTYIUIEHHS C YYETOM
3a/1a4 Ipe3eHTaI U 0COOEHHOCTEH ayUTOpHH.

CoTpyaHH4Y€eCcTBO:

e IOHUMATh U HMCIIOJH30BATh MPEUMYILNECTBA KOMAHIHON U MHIUBUIYAIbHOH
paGoTBl MpH peleHUH ydeOHBIX 3a7ay; MPHUHUMATh LEJIb COBMECTHOMN
NesTeIbHOCTH, I[UIAaHMPOBAaTh  OpraHU3allMl0 COBMECTHOH  paboThl,
pacmpenensaTe BHAbI padOT, AOroBapMBaThCs, OOCYXKIaTh Mpolecc U
pe3ynbTat padoThl; 0000IaTE MHEHHSI HECKOJIBKHX JTFO/IEH

* YHAaCTBOBAThk B I'PYNMOBEIX (popMax paboThl (0OcyxaeHus, 0OMEeH MHEHHIA,
«MO3IOBBIE IUTYPMBI» M HHBIE); BBINOJIHATE CBOIO YacTh paboThl U
KOOpOWHUPOBATh CBOM JCHCTBUS C JPYTMMH WIeHAMH KOMAaH/IbI;
OLICHMBATh KAueCTBO CBOEro BKJIaJa B OOMMII MPOAYKT MO KPHTEPHSIM,
copMyTUPOBAHHBIM YUaCTHHUKAMH B3aUMOJIEHCTBHAL.

3) Vnueepcanvnvie  pezynamuéHsie oeticmeus, obecneyusarom
@opmuposarie cMbiCIOBbIX YCHAHOBOK U HCUZHEHHBIX HABBIKOS NUYHOCHIU.
CamoopraHuzanus:

* COCTaBJISITh IUIAH, &ITOPUTM PEIICHHS 3aa4H, BEIOMpPATh CIIOCO0 pelieHH s ¢
Y4ETOM HMEIOIIHMXCs PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEMH,
apryMeHTHpPOBaTh U KOPPEKTUPOBATE BAPUAHTHI PELICHUH ¢ YIETOM HOBOM
UHDOpMALIHH.

CaMOKOHTpOJIb:

*BIAZICTh  HABBIKAMH  TIO3HABATENBbHOW pedieKcMM KakK  OCO3HaHUA
COBEPILIAEMbIX NEHCTBUH U MBICJUTEIBHBIX MPOLECCOB, X PE3Y/bTATOB;
BIIaJeTh CrMOcO0aMH  CaMONpPOBEPKH, CaMOKOHTPONS —Ipolecca |
pe3yJibTaTa pelieHusl MaTeMaTHYeCKOol 3a1a4n;

* IPEABUAETb TPYAHOCTH, KOTOPbIE MOI'YT BOZHUKHYTh TIPH PEIIeHHH 3a1a4H,
BHOCUTB KOPPEKTUBBI B [CSTEIBHOCTE Ha OCHOBE HOBHIX 0OCTOSTEJNIBCTR,
JaHHBIX, HAUJCHHBIX OLIMOOK, BBISBJIIEHHBIX TPYJHOCTEN;



* OLCHHBATE COOTBETCTBHE pe3ynbTaTa LENH M YCIOBHAM, OOBICHATH
NPUYAHBl TOCTHIKEHUA WM HENOCTHIKEHHMS PEe3yJbTATOB IEeSTebHOCTH,
HaXOIHUTh OLIKOKY, 1aBaTh OLEHKY IIPHOGPETEHHOMY OTIBITY.

IHNPEIMETHBIE PE3YJIbTATHI

10 KJIACC

OnepupoBaTh MOHATUAMHU: TOYKA, IIPAMAs, INIOCKOCTE.

IIpMeHSTh aKCHOMBI CTEPEOMETPHU M CIIEACTBUS W3 HUX TIPH peIleHHH
reOMETPHUYECKHUX 3a/1au.

OrnepupoBaTh MOHATHAMU: NAPAUIENBHOCTD U MEPIEHAUKYIAPHOCTD MPSIMBIX
U IJTIOCKOCTEH.

KnaccubuippoBats B3alMHOE pacroOKEHHE TPIMBIX M IUIOCKOCTelH B
[IPOCTPaHCTBE.

OrmeprpoBaTh TMOHATHAMHU: IBYIPAHHBIH YTOJ, TPaHH IBYIPAHHOIO YIiia,
pedpo IBYrpaHHOro yria; JUHEHHBIH yroy ABYIPaHHOrO yrja, rpaiaycHas Mepa
IBYTPaHHOIO yTJIa.

OnepupoBaTh MOHATHAMHM: MHOTOTPAaHHWK, BBINYKJIBIA ¥ HEBBITYKIIBIA
MHOTOTPaHHUK, 3JIEMEHThl MHOIOIPaHHHKA, [IPaBUJIbHBIH MHOTOI' PaHHUK.

PacriosnaBath OCHOBHBIE BUABI MHOTOTPAaHHHUKOB (MMHMpaMuja; IPH3Ma,
IIPSIMOYTOJIBHEIN Napajuienenurne, Kyo).

KnaccupumupoBath  MHOTOTpaHHMKH,  BbIOMpas ~ OCHOBaHHUS IS
KaccuduKauyy (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOIPAaHHMKH; TPABUJIbHEIE
MHOTOIPaHHHUKWY; IPSMBIE U HAKJIOHHBIE TTPU3MBI, apauIeIENnUIIe/Ib).

OnepupoBaTh MOHATUAMU: CEKYIIas TUIOCKOCTh, CE€YeHHE MHOTOTPAHHHKOB.

OOBACHATH PUHLIMIIEI TOCTPOEHUS CeYeHUH, HCIIOIB3YS METO/ CJIE0B.

CTpouTh cedyeHMs] MHOIOIPAHHHUKOB METOJOM  CJIEJIOB,  BBITOJHSATH
(BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (QUTYp: BUI
CBepXYy, cOOKY, CHU3Y.

Pemats 3agaun Ha Hax0XAeHUE FreOMETPUUECKUX BeJIMYHH 110 oOpa3naM Hin
QITOPUTMAM, TPHMEHSS W3BECTHBIE AHAIWTHYECKHE METOABl IIPH PpeLIeHHH
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3a/1ay Ha BBIYMCIIEHUE PACCTOSHUN MEXIY ABYyMs
TOYKaMH, OT TOYKH [0 TPsAMOH, OT TOYKH [0 IUIOCKOCTH, MEXIy
CKPEILMBAIOLIUMHCS PSMBIMH.

Pemmath 3a1aun Ha HAX0XIEHHUE FEOMETPUUECKUX BETUYHMH M0 00paslaM WiH
aJITOPUTMAM, TIPUMEHsISI M3BECTHBIE AaHAIIUTHYECKHe METOABl IPH peIleHHH
CTAaHOAPTHBIX MaTeMaTHMYeCKWX 337ad Ha  BBIUMCIEHHE YIJIOB  MEKIY
CKPEIUBAIOIIUMHCS TPSIMBIMH, MEXIY TNPAMOH M  IUIOCKOCTBIO, MEXKIY
IUTOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



BEIUMCISTE 00BEMBI U TUIOLIAAN MOBEPXHOCTE! MHOTOIpaHHHMKOB (TIpH3Ma,
mEpaMmaa) ¢ [puMeHeHHeM  (OpMyll;  BBIYHCIATH  COOTHOLICHUS — MEXIY
TUIOLIAISIMHU NTOBEpXHOCTeH, 00BEMaMH NMOAOOHBIX MHOIOIPaHHHUKOB.

OnepupoBaTh TOHSTHIMH: CHMMETPHWs B MPOCTPAHCTBE; LEHTP, OCh H
IUTOCKOCTh CUMMETPHH; LIEHTP, OCh M TINIOCKOCTh CHMMETPHU QUTYPBI.

U3Bnekath, TMpeoOpa3oBBIBATE ¥ MHTEPHNPETHPOBATH HHQOpMALMIO 0
TIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UIypax, MPeJCTaBICHHYIO HA YepTekax
pUCYHKaX.

TpuMeHsITh TeoMeTpuueckre (aKTsl Uil PEIIEeHHS CTePEOMETPHYECKUX
3aad4, IpeIIoJaraonx HeCKOJIbKO [IAaroB PEIEHHMs, €CIM YCJIOBUSA PUMEHCHHUS
3a/laHbl B ABHOU opMme.

ITpuMeHSTh  TpOCTeiilllie IpOrpaMMHBIE  CPEICTBA M JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PELIEHUH CTEPEOMETPUYECKIX 3a1aH.

[IpuBOOUTE TpHMEpbl MaTeMaTUYECKHMX 3aKOHOMEPHOCTEH B NPUpPOIE U
’KH3HHU, pacro3HaBaTh MPOSIBJICHHE 3aKOHOB T€OMETPHHU B HCKYCCTBE.

ITpUMeHSATE MMOJy4YeHHBIE 3HAHMS HA IPaKTHKE: aHAIM3UPOBATH peaslbHBIE
CHUTyallud ¥ TIPUMEHSTbh M3Y4YEHHBIE IIOHATUS B IIPOLIECCE IIOMCKA pPEILIEHHUS
MaTeMaTH4ecKd cHOpMyTUpOBaHHOM mpoOieMbl, MOIEINpPOBAaTh peallbHbIe
CHUTyalliH Ha s3bIKe€ T'eOMETpPHH, HCCIEI0BaTh I[MOCTPOCHHBIE MOJEIH C
UCIIOIB30BAaHUEM F€OMETPUUYECKUX IMOHATHI U TeopeM, annapara aaredpsl; pewmarb
MpaKTHYECKUE 3a/1a4H, CBSI3aHHbIE C HAXOXKJIEHHUEM FeOMETPHUECKUX BEJIMUUH.

11 KJIACC

OnepupoBaTh MOHATHAMU: IWIMHIPUYECKass IOBEPXHOCTh, 00pa3yroIue
UWIMHIPAYECKOH  IOBEPXHOCTH;  LWJIMHIP;  KOHHUYEecKass  TMOBEPXHOCTh,
o0pa3ylolue KOHUYECKOH MOBEPXHOCTH, KOHYC; chepruyeckasi MOBEPXHOCTh.

PacrniosHaBath Tena BpalieHus (UUIHHAP, KOHYC, cdepa u map).

OOBsiCHATH cIOCOOBI MOTYYEHHS TeJT BpallleHHS.

Knaccupuumposate B3aUMHOE pacroiokeHne chepsl U MIOCKOCTH.

OmnepupoBaTh MOHATHUSAMH: IIAPOBOI CerMEHT, OCHOBAHME CErMEHTa, BhICOTA
CerMeHTa; IIapoBOW CJIOW, OCHOBAHHWE IIAPOBOIO CJIOS, BBICOTA IIAPOBOIO CJIOS;
IIapOBOH CEKTOP.

Boiuucaste  o0OBEMBI M IUIOIIAIM  TIOBEPXHOCTEH Tea  BpallleHMs,
reOMETPUYECKUX Tel ¢ TPUMEHEHHEM (POPMYJL.

OrnepupoBaTh MOHATHSAMM: MHOTOTPaHHHMK, BIHCAHHBIH B chepy Wu
OTNMCAaHHbIA OKOJIO c(epsl; cdepa, BIMCAHHAS B MHOIOTPAHHMK WIH TeJjo
BpalLCHHUS.

BBIYHCIIATE COOTHOLIEHHS MEXIY IUIOMAIAMU TOBEPXHOCTEN M 0OBEMaMu
TIOJIOOHBIX TEIL.



M300paxats u3yuaeMble (UIYPHl OT PYKH H C NIPUMEHEHUEM IPOCTHIX
YEPTEIKHBIX MHCTPYMEHTOB.

BBIIONHATE (BEIHOCHBIE) TUIOCKHE UEPTEIKH U3 PUCYHKOB ITPOCTBIX 00BEMHBIX
uryp: BuI cBepxy, cOOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHUs.

U3sBnexkars, WHTEPNpeTHPOBaTH H MPeoGpPa3OBHIBATH HHQOpPMaLIHIO 0O
MPOCTPAHCTBCHHBIX I'€OMETPHYECKHX (HUIypax, MPE/ICTABIECHHYIO Ha YepTexax H
PUCYHKaX.

OrnepupoBath NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE  IeHCTBUS  CTOMKEHHST BEKTOPOB, BBIYHTAHMS BEKTOPOB M
YMHOKEHHS BEKTOpA Ha YHCJI0, 00BACHATh, KAKMMH CBONCTBAMH OHM 00.J1a1a0T.

IIpuMeHs T IpaBUIIO NapalIenenuneaa.

OrneprpoBath NOHATHAMU: JIEKAPTOBEI KOOPAHHATHI B IPOCTPAHCTBE, BEKTOP,
MOIylb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPAHHATBI BEKTOPA, YoM MEXKIY
BEKTOpaMH, CKaIIPHOE IIPOU3BEICHHE BEKTOPOB, KOJITMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

HaxoauTe cyMMy BeKTOpOB U MPOU3BEICHHE BEKTOPA HA YUCIIO, YTOI MEXKIY
BCKTOpaMM, CKaJlipHOE TIPOU3BEAEHHE, PpacKIaAblBaTh BEKTOpP 10 JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBarh IIOCKOCTh YpaBHEHHEM B I€KapTOBOM CHCTEME KOOPIHHAT.

IlpriMeHATE reoMeTpuueckue (AKTBl AJIsi PELIEHHs CTEPEOMETPUUYECKHX
3a/1a4, MpearoaraloluX HECKOJIBKO 1IaroB PeIleHus], €C/IM YCIOBHS TPUMEHEHHUS
3aJlaHbl B IBHOH (opme.

Pemare mpocTelimine reoMeTpudeckHe 3aaud Ha MPUMEHEHHE BEKTOPHO-
KOOP/JIMHATHOTO METO/a.

Pemate 3agaum Ha [JOKa3aTeNbCTBO MAaTeMAaTHYECKHWX OTHOLIEHMH U
HaXO0XI€HHUE reOMETPUYECKHX BEJIMYMH 110 00pa3liaM MK alropuTMaM, MpUMeHss
U3BECTHBIC METO/BI IPU PEIIEHUH CTAHJAPTHBIX MaTeMaTHUEeCKUX 3aad.

IlpumeHsaTs mpocTeliliue IporpaMMHBIE CpeNCcTBA W AJIEKTPOHHO-
KOMMYHHUKALIHOHHbIE CUCTEMBI [IPH PELLIEHUH CTEPEOMETPUUYECKHX 3a/1ad.

IIpuBoaMTE TpHUMEpPH MaTeMaTUYeCKHX 3aKOHOMEpHOCTeH B Mpupone H
YKU3HHU, PacIio3HaBaTh POSBIIEHHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

[IpyMeHSATh TOMyYEeHHbIE 3HAHWA Ha MpPaKTUKE: aHAIM3UPOBATh peaslbHBIC
CUTYyaUMH M IPUMEHATH HU3YYCHHBIE IIOHATHS B IPOLECCE IIOMCKA DEIIECHHS
MaTeMaTH4eckd CcHOpMyTUpOBaHHOH MpoOJeMbl, MOAEIUPOBATE pPEAIbHEIE
CUTyallUd Ha s3blKE€ TIE€OMETpPHH, HCCIe0BaTh I[OCTPOCHHBIE MOIEIU C
MCTIO/Ib30BaHNeM FeOMEeTPUUYECKUX TOHATHI B TeopeM, anrapara ajreOpel; pemarb
NpaKTUYeCKHe 3a0aul, CBSI3aHHBIE C HAXOKIECHHEM IeOMETPUYECKUX BETMYHH.



TEMATHUYECKOE IIJIAHUPOBAHHE

10 KJIACC
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KOJIMIECTBO YACOB
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HaumenoBan
He pa3jie/os
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Ne
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Beer
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bie padoThl

IIpakTHueck
He paboThl

Jnexkrponnble (uH@pPoBbIe) 00pazoBaTe/IbHBIE PECYPCHI

Tena
BpalleHns

https:/www.yaklass.ruw/p/geometria

O6BEMET TEN

https://www.yaklass.rw/p/geometria

Bekrops! 1
KOOPIWHATHI B
MPOCTPAHCTRE

https:/www.yaklass.rw/p/geometria

IloBTOpEHHE,
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14 3HAHHIT
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI AJIS1 YYEHHUKA

* Matemartika: anre6pa u Hauala MaTeMaTHYECKOTO aHAJIH34a, TEOMETPHSI.
I'eomerpus, 10-11 knaccs/ Aranacsn JI.C., Bytysos B.®., Kagomues C.B. u

apyrue, AKnnoHepHoe obmectBo «M3natensctso «I[IpocBemenues

METOIJUYECKHUE MATEPHUAJIBI 1JI1 YYUTEJISA
@enepanbHas pabouas mporpamma cpeHero ooiiero 06pa3oBaHus
Metoanyeckue pekoMeHaanuy K yae6uuky JI.c.Atanacsua, B.®.ByTy3osa,

C.b.Kagomuesa u Jp.

IHMAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

UHTEPHET

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA 14C90C97E0B6

EE7DC Ortxkpsitbiii 6ank EI'D

https://oge.fipi.ru/bank/index.php?proj=DEOE276E497 AB3784C3FC4CC2024
8DCO OtkpseiThIil 6aHk OI'D

https://www.yaklass.ru/p/geometria






