MHHHUCTEPCTBO MPOCBEIIEHUSA POCCUICKOM ®EJEPAIIIN
MunHucTepcTBo 00pa30BaHUA M MOJIOICKHOM MOJMTUKUA CBepAJIOBCKOM
odsacTn

YrupagiieHue 00pazoBaHusi AAMUHUCTPaun Taaumkoro ropoackoro okpyra

MKOY «Tpouukas COL Ne 62»

YTBEPXJIEHO

Hupexrop MKOY "Tpounkas
COIII Ne62"

C;ﬁézﬂ‘” Mycuenxko E. B.
Ipukaz 3108-2'07 «31» 08 2023 1.

PABOYAS ITIPOTPAMMA
(ID 1929318)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

st ooyuatromuxest 10-11 kinaccoB

. Tpounxwuii 2023



INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEr0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzamnmsi mporpaMMbl 00ecIiednBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIMMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO O00Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYaroIIuXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBAaHUS (PYHKIMOHAIBHOM MAaTeMaTH4YeCKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUYEOHBIX AUCUMUILINH. PazButre y oO0yJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MaTEeMaTUUECKOM HayKoll SBJIEHMH M NPOLECCOB pEAJbHOTO MHpa, MeECTe
reOMETPUU B CUCTEME HayK M POJIM MaTeMaTUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyalmxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [JIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOECrneyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIHIUINH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOEe TMpU HU3YYCHHHU OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U IOCTPOCHUH LEMOYKHU JTOTHUECKHUX YTBEPIKIECHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHUE BBIABUIATh U OMNPOBEPraTh
THIIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS TMPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeIbHOCTU uejoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaJbHOrO ObITHS, (opma
OTPaKEHUs OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUIHOTO TMO3HAHWS U aKTUBHOTO
npeoOpazoBaHusl  JACWCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCMOHATBHO BaXKHBIX KAadyeCTB, MO3TOMY aKTyallbHa
3amaya (opmMupoBaHUs y OOyYaroUIMXCsi MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBHIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH M0 MHOTUM HANPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOTo Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0OIeoOpa3oBaTelibHOEé U OOIIEKYJIbTYpHOE pAa3BUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
crenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO TMPOI0JDKEHUS 00pa30BaHUS
M0 CHEHUATIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE NIpeJHAa3HA4YeHa JIsl
OOy4YaronMXcst CpeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHHM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co crnenu@uKod TEeOMETPUHM U HEOOXOAUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3Y4YUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JajdbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON NESITEIHLHOCTH.

JlocTH)KeHHE LeM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS PpPEUICHUEM
COOTBETCTBYIOIIMX 3anad. lIpuopureTHbIMM 3aJayaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax SBISIFOTCS:

e (opMuUpOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJax BpalleHUs
KaK O BOXHEHIIMX MAaTEMATUYECKUX MOJIEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupoBaHHME YyMEHHUSI paACIO3HABATH Ha YEPTEkKaX, MOJACISIX U B
peaJbHOM MUPE MHOTOTPAHHUKY U TeJia BpallleHuUs;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHHS Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMU O
MHOTOTPAHHHUKAX U TeJlaxX BPAIICeHUsI U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHHE  QJIFOPUTMAMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHupoBaHUEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccykJeHUsT B XOJI€ PEUIEHUS CTEPEOMETPUUYECKUX 3aJad U 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHBIX U TBOPYECKUX CrocOOHOCTEM
oOyyJarommxcsi, IO3HABaTEJIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
IF€OMETPUU: yMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX
CUTYyallUsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUH U CO3/1aBaTh T€OMETPUYECKHE MOJIEIH, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUN aImapar Uil PELICHHs IMPAaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYUEHHBIE PE3YNIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPaMMbl SIBISIETCSI BKJIIOUYEHHE B KYPC
CTEPEOMETPUM B HAYaJIE €ro MW3y4YeHHMs 3a7a4, pElaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPENEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyUYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NIPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4almxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJa4y Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSAX OTBJIEYEHUS OT
HaIJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPKAHNUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsiMble U MIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUMN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 TrojaM OO0y4YeHUs,
CTPYKTYpUPOBAHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECKUMHU
NOHATUSAMHU Y HaBBIKAMHM OCYLIECTBIISUIOCH MTOCJIEN0BATEIBHO U MOCTYIIATEIBHO, C
COOJIIOJIEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaloIIMXCA, PACIIUPSs U
yriay6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHnue reomerpun oTBOAUTCA 2 yaca B HeAenro B 10 kimacce u 1 yac B
Henemo B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS  CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEPECEKArOLIUECS,
napajuielbHble W CKpelMBamoluecs mnpsMble. [lapamnensHOCTh HpSAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMPsAMBIE B NPOCTPAHCTBE;
[apaJuIeNIbBHOCTh TPEX MNMPAMBIX; MAPAIIETBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMHM; YroJd MEXAy NPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IIJIOCKOCTH; CBOMCTBA
napajuleNbHbBIX IuIockocTed. Ilpocteiline npocTpaHCTBEHHBIE (UIYpPHl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesenunes; IoOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IIEPIEHAMKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

MHoOrorpaHHuKHu

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHUKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBasi U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes, U ero cpoucrsa. llupammpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUpaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs NHpPaMHJA; NPABUIIbHAS TPEYroJibHas MNHUpPaMHUAA W TPaBUIIbHBIN
terpadap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus: MpU3Mbl M MUPAMHUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  DJEMEHThl CUMMETPMM B MNHpAMUAAX, Mapauielienunenax,
MPAaBWJIBHBIX MHOTOTPAHHHUKAX.



Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTHM M TIOJHOW TMOBEPXHOCTH MPSIMOU TMPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSIMOW MPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHBHOW MHUPAMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MAPAMHU/JIbI, IPU3MBI.

[logoGueie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJI.

11 KIIACC

Tena Bpamenus

HunuHapuyeckas MTOBEPXHOCT, oOpasytonue UAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KoHyC: ocHOBaHUE U BepIiliMHA, 00pa3yrolast
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpa3yronue U BbICOTa; OCHOBAaHMS M OOKOBas MOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOMIAJh MOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxenue chepbl U MIOCKOCTH; KacaTesibHasi MIIOCKOCTh K cdepe;
IJI01Ia1b ChEpPHI.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muIMHIpa 1 KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKO0JIO cdepnl; cdepa, BOHcCaHHAS B MHOTOTPAHHUK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[logoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIaAs MU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenuss mwiMHApa (MapaJUieIbHO WM TNEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOIIEe 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTy U B ipocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUUA C Bekropamu. IlpsAmoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YTroa Mexay Bekropamu. CkansipHOE MNpPOU3BE/IEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsMBIMH U TUIOCKOCTAMH. KoopAuHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UIIMN 00YUAIOMErocss Kak akKTUBHOTO
W OTBETCTBCHHOTO WiI€HAa POCCHUHCKOrO OOINECTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAaHHMIO ATHUX JOCTH)KCHUH B JIPYTMX HayKaxX, TEXHOJOTusiX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKECHUIN HAYKH U JEITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIero.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIJIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, PACCYXICHUM;
BOCIPUUMUYMBOCTBIO K MATEMATUUECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTRBA.

du3nvecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
MHTEpecax 3J0poBOoro u 6e3omacHoro odpasa »13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC INMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U

OT/IbIXa, peryJspHas busnueckas AKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIEHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit npodeccud W peanin30BbIBaTH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSIKCHUU BCEH JKWU3HHM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHUX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO HIKOJIOTHYECKON KYJIbTYypbl, TMOHWMAHHEM BIVSHHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB Ha COCTOSHHE MPUPOJTHON M COIMAIILHOMN
Cpelnbl, OCO3HaHHEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM I pelieHUs 3aaad B
0o0JaCTH  OKpY)KAIOMICH Ccpeipl, ITUTAHUPOBAHUS TIOCTYNKOB H OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOMIEH CPEJIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OPMHPOBAHHOCTBI0O MHPOBO33PCHHUS, COOTBETCTBYIOIIICTO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, DTAarloB €€
pPa3BUTHUSI M 3HAYUMOCTH IS Pa3BUTHS IUBUIM3AIMH; OBJAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOoW KaK CpEJACTBOM IIO3HAHUS MHUPa;
TOTOBHOCTBIO OCYIIECTBIISATh IMPOEKTHYI) M HCCIAEAOBATEIBCKYIO JESATEILHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOSHUS MpPOrpaMMbl yu4eOHOIro MpeaMeTa
«Marematuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanvnvle  nosnasamenvuwvle  Oeiicmeus,  obecneyusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpUuMeHeHue  JIOSUYECKUX,
uccie008amenbeKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXIYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpEJICICHUs] ~ TOHSATUN; YCTAHABJIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanmy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJAMMOTO aHAJIN3a;

e BOCHpPUHUMATH, (OPMYJIHPOBATH W  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTUBOpeurss B (pakTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPKICHUSX;



npeiaratb ~ KpUTEpUM Uil BBISIBICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

e JI€JIaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJIEHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApUAHTOB peIIeHUs, BBIOMpATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSATENLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eliCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT IO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NpoOIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UL1IO, MHEHHUE;

e IPOBOJHUTH CaMOCTOATEIIBHO CIUTAHUPOBAaHHBIN AKCHEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
NPOBENEHHOTO HAOJIOJIEHUS, HCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PAa3BUTHE IPOLIECCA, A TAKXKE BbIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBISBIATH AeUIMTHI MHGOOPMALIUM, JAHHBIX, HECOOXOJAUMBIX HJis OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
pPa3TUYHBIX BUIOB M (POPM MIPENCTABICHNUS,

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B pa3IMyHbIX (hopmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEXKHOCTh uH(bOopMaIuu o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCH.

OO0wenue:



BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMU OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CYKJEHUS 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYK/1a€MOU TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIIEJICHHBIC HAa TTOUCK
pELIEHHUs; COMNOCTAaBIATh CBOM CYXKICHHS C CYXACHUAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApYXHBaTh Pa3U4Me U CXOJCTBO IMO3UILIUN; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHS,;
NPEACTAaBIATh  pE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUH.

CorpyaHu4vecTBo:

3)

MOHMMAaTh W MCHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOH U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a/1a4; TPUHUMATh 11eJTb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThI, pacnpeaensTh BUABI padboT, JOTOBAPUBATHCSA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE€ IITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTMMHU UJE€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOCHCTBHUS.

Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pedIekcun Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI  Ipolecca U
pe3ysbTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYJIHOCTEH;



e OICHUBATh COOTBETCTBHE pE3yJIbTaTa IEJIH U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmnepupoBaTh MOHATUSIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OmneprpoBaTh NOHATUAMU: MAPAIIETBHOCT U HNEPIEHANKYIAPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduuupoBate B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YToJ, FpaHUd ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JMHEWHBIA Yrojl ABYTPAHHOIO yIya; rpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIMI
MHOTOIPaHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBIII MHOTOI'PaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IHMpaMuJa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenunes, Ky0).

KnaccupunupoBate  MHOTrOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOIPAHHUKU; IPSIMbIE U HAKJIIOHHBIE PU3MBI, apajlieIeIUNeabl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CrpouTh ceYeHUsT MHOTOIPAHHUKOB METOJOM  CI€JOB, BBIIOJHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI
CBEpXY, COOKY, CHUBY.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJady Ha BBIUYHMCIECHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruucisate 00bEMBI M TIIOMIAAM MTOBEPXHOCTEM MHOTOTPaHHUKOB (TIpHU3Ma,
nupamyza) ¢ nOpuMeHeHueM (GOopMys; BBIUMUCIATH COOTHOUICHHUS MEXKIY
IUIOIIAASIMU TTOBEPXHOCTEHN, 00bEMaMU MOTI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH M HWHTEPIPETHUPOBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YEpTEkKax U
PUCYHKaX.

[TpumensaTs TeomeTpuyeckue (HaKThl I PEUICHUs CTePEOMETPUUYECKUX
3a/1a4, MPEANOJaratonX HECKOJIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

[IpyuMeHATP  MpPOCTEHINNE MPOrPaAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUUYECKHX 3a]1ay.

[IpuBoaUTH HpUMEPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpyMEHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pPEAbHBIC
CUTyalldd W TPUMEHATh W3YYEHHBIE IOHSATHUS B MPOLECCE IOUCKA PEMICHUS
MaTE€MaTUYeCcKl CQOPMYIHPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallUM Ha A3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCIT0JIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, anmapara aareOpsl; peniaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM F€OMETPUYECKUX BEJIUYMH.

11 KUIACC

OnepupoBaTh MOHATUAMM: MWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yrolue
UAJMHIPUYECKOW  MOBEPXHOCTU;,  IIWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpa3ylolue KOHNYECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi mOBEpXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJI0i, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA LIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Beruncnare  00bEMBI M IUIOHMIAAM  TOBEPXHOCTEH TeNl  BpallleHWUs,
T€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh MOHIATHUSMHU: MHOTOTPaHHUK, BIHUCAHHBIM B cdepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WM TEJO
BpAaIlCHUS.

BeIuucnaTh COOTHOIIEHUSI MEXKIY TUIOIIAISAMH MOBEPXHOCTEN W 00BEMaMU
MOAOOHBIX TEII.



N300paxaTh u3yyaeMmble (GUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO0 Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBITIONHATE  JEHCTBUSA  CJHOXKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[TpuMeHATh IpaBWIIO MapaIeenuIea.

OnepupoBaTh NOHATHAMU: 1EKAPTOBBI KOOPJAMUHATEI B IPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpa, Yrod MEXAY
BEKTOpPaMH, CKAJIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPBHI.

HaxonnuTbe cyMMy BEKTOPOB M IIPOU3BEIAECHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[TpumensTh TeomeTpuueckue (HaKThl Uil PEUICHUs] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIararoliuX HECKOIBKO IAroB PELICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

PemaTte mpocreiiline reoMeTpuuecKue 3ajJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemare 3agaun Ha J0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLIEHUN U
HAX0XJIEHWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH aJropuT™MaMm, NpUMEHss
W3BECTHBIE METObI ITPU PELIEHUU CTAHAAPTHBIX MATEMATHYECKUX 3a/1au.

[IpumeHsATh mpocTeilliue MpOorpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOAMTH HpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MOMy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh pealibHbIC
CUTyalluM W TPUMEHSTh H3yUYCHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3bIKE T€OMETPUH, HCCIEAOBaTh IOCTPOEHHBIE MOJAEIN C
UCIIOJIb30BAaHUEM F€OMETPUUYECKUX MOHSATHI U TEOpEM, anmnapara aareOpbl; pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKIEHUEM F€OMETPUUYECKUX BEIUUHH.
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pecypcsl
1 BBenenue B ctepeoMeTpuio 10
IT .
) psAAMBIE U IUIOCKOCTH B IIPOCTPAHCTBE ) 2 | resh.edu.ru
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [IeprieHAMKYIAPHOCTD NPAMBIX U 12 http://school-
IJIOCKOCTEH collection.edu.ru
VYribl MeXAY OPSIMBIMU U IJIOCKOCTSIMU 10 1 resh.edu.ru
5 MHororpanHuku 11 1 resh.edu.ru
http://school-
6 OOBEMBI MHOTOTPaHHUKOB 9 1 APPAE00E
collection.edu.ru
7 IToBTOpEHME: CEUEHMUS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
http://school-
1 Tena BpameHus 12 M
collection.edu.ru
2 OO0BEMEI Tel 5 1 resh.edu.ru
3 BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 0600IIECHNE, 7 | http://school-
CHCTEMAaTH3aINsI 3HAaHUH collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Kosnu4yectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kounrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, III0CKOCTb, IPOCTPAHCTBO.
[TpaBuia n3006pakeHust Ha PUCYHKaX: 1
M300paxKeHus MII0CKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka
[TonsTHs: nepecexkarouecs MIOCKOCTH,
1 resh.edu.ru
NepeceKaroIrecs npsmasi ¥ II0CKOCTb
[TonsTHs: nepecekarouecs MIOCKOCTH, |
nepeceKaroIuecs npsmas 1 miockocThb
3HAKOMCTBO C MHOTOI'PaHHUKAMH,
n300pa’keHre MHOTOIPaHHUKOB Ha 1 znanio.ru
PHUCYHKAaX, Ha MPOEKIIMOHHBIX YEPTEKAX
HauanbHble cBeieHus 0 Ky0e v nupamue,
. http://school-
ux pa3BEépTku U Mozenu. CedeHus 1

MHOT'OT'PpaHHUKOB

collection.edu.ru

HavanpHbIe cBeneHns 0 KyOe U mupamusie,
UX pa3BEPTKU U Mojienn. CedeHus
MHOTOTPaHHUKOB

[MTousTHEe 00 aKCHOMATHUYECKOM
MMOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

8 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI resh.edu.ru
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsiTre 06 akcHOMaTHYECKOM
http://school-
9 IIOCTPOCHHUHU CTEPEOMETPUU: AaKCUOMBI .
collection.edu.ru
CTEPEOMETPUH U CIEACTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM
10 MOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3anMHOE pacnosiokeHue NpsIMbIX B
IIPOCTPAHCTBE: NIEpPECEKAIOIIHECS, .
11 znanio.ru
napajuleJbHbIE U CKPEIIHUBAIOIINECS
psiMbIe
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
12 IIPOCTPAHCTBE: NapaulebHbIE MIPSIMbIE B
NPOCTPAHCTBE; MAPAIETBHOCTD TPEX
MIPSIMBIX
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
13 npoctpanctse: [lapamiensHoCcTh npsAMoii 1
IJIOCKOCTH
14 VYTIIBI ¢ COHANpPaBIECHHBIMU CTOPOHAMU
15 Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE
16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE
[TapaeabHOCTB TUIOCKOCTEN: .
17 Zznanio.ru
napauleIbHbIE III0OCKOCTU
. N http://school-
18 CaoiicTBa napayyIebHBIX MIOCKOCTEH .
collection.edu.ru
19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI




HAa TIOCKOCTHU: TETpasp, KyO,

napajuieenumnes

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuennii
Kontponbnas padora mo teme "[Ipsmbie u

22 IUIOCKOCTH B IIPOCTPAHCTBE. znanio.ru
[TapaniaenbHOCTh NPSAMBIX U INIOCKOCTEHR"
[IepnieHIUKYIAPHOCTD NPAMOU U

23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NIPSMBIC B
IIPOCTPAHCTBE

24 [IpsimMble napayienbHbIe U
NEePIEeHIUKYIISPHBIE K IIIIOCKOCTH

)5 [Tpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U resh.eduru
IJIOCKOCTH

7 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

)3 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYISAPHOU
IJIOCKOCTH

79 Teopema o0 psIMOM NTEPIIEHANKYISIPHON
IUIOCKOCTH

30 Teopema o0 psIMOM NTEPIIEHANKYISIPHOU
MIJIOCKOCTH
[lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
PSIMOM 10 TIIIOCKOCTH

32 [IeprieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE




OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIOCKOCTH

[leprieHauKYNISAp U HAKIOHHBIE: PACCTOSHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT znanio.ru
IIPSIMOM 10 IUNIOCKOCTH
[lepnenuKynsip ¥ HAKJIOHHBIE: PaCCTOSTHUE
34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 IUIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJI MEXAY
IIPSIMOM U INIOCKOCTBIO
36 JIByrpaHHbIi yroJi, TMHEHHBIN yroi
JBYTPaHHOI'O yrjia
37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:
38 MPU3HAK NEPIEHIUKYISIPHOCTU ABYX
IUIOCKOCTER
[TeprieHAUKYJIAPHOCTD MIOCKOCTEM:
http://school-
39 IIPU3HAK mipr[equ/IKynﬂpHOCTH JBYX collection.edu.ru
IIJIOCKOCTEMN
[lepneHIMKYISIPHOCTD MIIOCKOCTEN:
40 IPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
41 Teopema o TpE€X nmepneHaUuKyIIpax
42 TeopeMa 0 TpEX nepneHAUKYIApax
43 Teopema o TpE€X nmepneHaUuKyIIpax
44 KonTponbhas pabota no remam http://school-

"I[lepieHANKYIAPHOCTD MPSIMBIX U

collection.edu.ru




45

46

mrockocte" u "Y bl MEXy NPSAMBIMHU U
I10cKOCTAMU"

[TonsiTie MHOTOTpaHHUKA, OCHOBHbBIE
3JIEeMEHThl MHOTOTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUSA IIPU3MBI; IIpsiMas U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

znanio.ru

47

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napaJiesIeuIe] 1 ero CBOMCTBa

48

49

[Inpamuia: n-yrosapHas nMpaMuia, TpaHy U
OCHOBaHHE TTUPAMHJIbI; OOKOBas M MOJTHAS
[IOBEPXHOCTh IUPAMUBI; IIPABUIIbHAS U
yCeu€HHas nupaMuIa

[TpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE
MMPaBUJIBHOI'O MHOTOT'paHHUKA,; ITpaBHUJIbHAs
npu3sMa 1 npaBuJibHasA NUpaMHuaa,
[paBUJIbHASA TPEYrojbHasd MUpaMuia U
MPAaBWIBHBIN TeTpasip; KyO

50

51

[IpencraBnenue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
HUKOCadIP.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUSA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B ITUpaMUiax,
napaiClIicIuIcaax, nmpaBUJIbHBIX
MHOI'OI'paHHHUKaXx

http://school-
collection.edu.ru




Brrancnenue 351eMeHTOB MHOI'OI'paHHUKOB:

52 . 1
pé6pa, TuaroHanu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
53 HOBerHOSTI/I npsiMoi HpI/I3MbI,“ oAb | resh.edu.ru
OCHOBaHUH, TeopemMa 0 OOKOBO
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABHILHOM MUPaAMUJIBI, |
TeopeMa O IUIoaau OOKOBOM MOBEPXHOCTH
yCeuEHHOM MUpaMHIbI
55 KonTtponpsHast pabora o Teme |
"MHororpanHukm"
56 [TonsiTre 06 06BEMe 1 MIM
collection.edu.ru
57 O0BbEM TUpaMuIbI 1
58 O06bEM upamMuIbl 1 znanio.ru
59 O0BbEM TUpaMuIbI 1
60 O0bEM upamMu/Ibl 1
61 O06BEM npu3MBbI 1 resh.edu.ru
62 O0BEM IPU3MBI 1
63 O0BEM TTPU3MBI 1
64 KonTponbhas padota no reme "OObEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITIS
65 3HaHui. [locTtpoeHune ceuennii B 1
MHOTOTpaHHHKE
66 [ToBTOpenue, 00600IIeHNE cUCTEMAaTH3ALUS ! http://school-

3HaHUU. BbIYKCIIEHHE PACCTOSIHUI: MEXKIY

collection.edu.ru




67

JABYMA TOUYKaMHU, OT TOYKH OO HpﬂMOﬁ, oT
TOYKH OO0 IIIOCKOCTHU, MCIKAY
CKPCIIUBAOIIMUMUCS ITPAMBIMUA

HtoroBast KoHTpoJIbHAs paboTa

68

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUU. BBIYKCIICEHHE YTIIOB: MEXKIY
CKPELIMBAOIIUMUCS MPSIMBIMH, MEXKITY
IPSMOH | TUIOCKOCTBIO, TBYTPAaHHBIX
YTJIOB, YTIIOB MEXKAY IJIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero U3ydeHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
| Cdepa u map: ueHTp, paanyc, Tuamerp; !
IIOMIA/Ib IOBEPXHOCTH Chephl
Bsaumnoe pacnonoxenue chepsl U
http://school-
2 IUIOCKOCTH; KacaTeJbHasl INIOCKOCTh K 1 )
collection.edu.ru
cdepe; momans ceps
3 N3o0paxkenue cdepsl, mapa Ha |
mwiockoctu. CedeHus mapa
[unwHapudeckas MOBEPXHOCTD,
o0pa3yroIne IUIHHAPHIECKOMH ]
4 pasyro P . 1 zZnanio.ru
MOBEPXHOCTH, OCh IIMJIMHIPUUECKOI
MTOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas
5 MOBEPXHOCTb, 00pa3ymolias 1 och; | http://school-
Ioa b OOKOBOW U MOJTHON collection.edu.ru
MMOBEPXHOCTHU
N3o0paxkenune muarHIpa Ha TUIOCKOCTH.
6 Pazpéprka nmmnapa. Ceuenus 1
HMWIMHJPA (TI0CKOCTHIO, MapaiebHON
WJIH TIEPICHAUKYISIPHOM OCH IHIIMHIPA)
Konnueckas moBepXHOCTh, 00pasyromiye
7 KOHUYECKOW MOBEPXHOCTH, OCh U 1 resh.edu.ru

BEpILIMHA KOHUYECKON TOBEPXHOCTH




10

11

Konyc: ocHOBaHME U BEpILIUHA,
o0pa3yrolias 1 0Cb; IUIOLIa (b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

VYceu€HHBIN KOHYC: 00pa3yroIue 1
BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MJI0CKOCTHI0, MapaIeIbHON
OCHOBAHUIO, U INIOCKOCTBIO, IPOXOAIIECH
4yepes BEepIIUHY)

KomOunanws ten BpameHus u
MHOI'OTDaHHUKOB

12

13

14

MHoOrorpanHuK, OIMCaHHBIA OKOJIO
cdepsr; cepa, BIUCaHHAs B
MHOTOTPaHHUK WJIN B TEJIO BPALICHUS
[Tousitue 06 00BéMe. OCHOBHBIE
CBOIicTBa 00BHEMOB TEII

O06bEM UIMHApa, KOHYyCa

http://school-
collection.edu.ru

15

16

17

OO6béM 1mrapa ¥ miomaab chepol
[TooOHBIE TENa B TPOCTPAHCTBE.
CooTHOUIeHNsT MEXIY TUIOIIAAIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

KonrtponsHas padora no temam "Tena
BpameHus" u "O6beMbl Ten"

18

BGKTOp Ha IJIOCKOCTHU U B TPOCTPAHCTBC

http://school-
collection.edu.ru




19
20

CrnoskeHne 1 BEIYUTAaHHE BEKTOPOB

YMHOKEHUE BEKTOPA HA YUCIIO

21

22

23

Pasnoxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuiesienuneaa

Pemenuie 3aa4, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMHU

[IpssmoyronbHas cucTeMa KOOpAUHAT B

npocTtpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3a1a4n B KOOpIUHATAX

znanio.ru

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

resh.edu.ru

25

26

Brruncienue YTJIOB MEXKAY IMPAMBIMU U
IIJIOCKOCTAMU
KOOp,I[PIH&THO—B@KTOpHLII’I METOJ IIpH
peUICHUH I'€COMCTPUYICCKUX 3a/1av

http://school-
collection.edu.ru

27

Kontponbnas padota o teme "BekTopsr
1 KOOpPAMHATHI B MPOCTpaHCTBE"

28

29

30

[ToBTOpeHue, 06001mIeHNE 1
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpeHUEe, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca

IJITAHUMETPUH

[ToBTOpeHUE, 06001ICHNE 1

znanio.ru




cUCcTEMaTH3alis 3HaHUH. 3a1auu
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE U

http://school-

31 cUcTeEMaTH3als 3HaHUH. 3agauu 1 ;
collection.edu.ru

MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS
[ToBTOpEeHUE, 06001IICHNE 1
cucteMaru3anys 3Hannii. OCHOBHEIE

32 1 resh.edu.ru
burypsl, pakThl, TCOPEMBI Kypca
CTEpEOMETPUH

33 HToroBast KOHTpOJIbHAS paboTa 1

34 [ToBTOpEeHME, 0000IIEHNE 1 |
CHCTeMAaTH3alus 3HaHUH

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka: ajareopa v Hadajga MaTeMaTHYCCKOTO aHaJIM3a, TeOMETPHS.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kanomiies C.b. u

npyrue, AxunoHeproe oo6mectBo «M3natensectBo «IIpocsemenuey

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
['eomeTpus. [Toypounsie pazpadotku. 10—11 kimaccel :yue6.mocodue ajis
obmeo6pazoBart.opranuzamuii /C. M. CaaksH, B. @. By Ty30B. — M. :

[Ipocsemenne, 2017

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

resh.edu.ru

znanio.ru

http://school-collection.edu.ru
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