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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIHUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBIX NUCHUIUIMH. Pa3Butne y oOydaromuxcs
MPABUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUYECKHUX
abcTpakiuii, COOTHOUIEHHHM pEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIICHUS, HEOOXOAMMBIX IJs aJanTaludd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOEe TpU HW3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS TMPH PEIICHWH 3a]a4 €CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTpaXXEHUSI OKPY>KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS UM aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAadyeCTB, MO3TOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOTo Kypca «l'eomeTrpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOIOJDKEHHST 00pa30BaHUs
M0 CIEIUAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroiyecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKOo, €clii B JajdbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKHUX
3HaHUAX B MPO(ECCUOHATBHOU NESITETLHOCTH.

JlocTuxeHrue 1eJIM  OCBOCHHUSI MPOTpaMMbl OOECIEUUBACTCS PEUICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opMupOBaHUE TMPEJCTABJICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (opMupOBaHHME yMEHHUSI paCIO3HABATh Ha YEPTEkKaX, MOACISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJIAJCHUE METOJAMH PEIICHMs 3aJlad Ha TOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHusT B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJIEP>KaHUEM;

e pa3BuUTHE UHTEJIEKTYaIbHbIX u TBOPUYECKUX CIIOCOOHOCTEM
oOy4Jarommxcs, IMO3HAaBaTEIbHOM  aKTUBHOCTH, HCCIEA0BATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IFEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX
CUTYyallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN aImapar JUisl PELMICHHs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYAJIE €ro MW3y4YEHHs 3a7a4, pElIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpeNeIEHHBIM 00pa30oM OopraHu3oBaHHas padoTa Hax
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEeHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
ydaluxcsi B KypCc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUs 3a4ad Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX O0pa3oB W  3aJa4y Ha  ONEpUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
o0y4eHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mMporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSMU W HaBBIKAMHU OCYLIECTBIISUIOCH MOCJIEN0BATENBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTE€peOMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
[apajuleJIbHble UM CKpeluBaroummecs npsamele. [lapajuienbHOCTE MNpsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIECIABHBIE TMPSAMBIE B  IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IuIockocTed. Ilpocreiimine npocTpaHCTBEHHBIE (UIypel Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TEOopeMa O IIpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIbIE MHOTOT'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI;, MpsMas U HAKIOHHAs MpU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMM/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
MpaBWIbHAs NHPAaMUJIAa; NPABUIIbHAs TPEYroJibHas MMUPAMHUAA W MPABUJIbHBIN
teTpasap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus: Mpu3Mbl U MUPAMHUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, NapajuieJenunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 9JeMEHTOB MHOTOTPAaHHHKOB: pE&Opa, JauaroHaliv, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJHOW IMOBEPXHOCTH NPSIMON TIPU3MBI,
IUIOMIAa/lb OCHOBaHWH, TeopeMa O OOKOBOH TIMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TIMOBEPXHOCTH U TIOBEPXHOCTH TNPABWIHHON IMHUPAMUIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue HWJIAHIPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KoHyC: OcHOBaHue U BepIInHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAb MMOBEPXHOCTU CREpHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

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

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TE.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mnockocTu U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBwil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTon Mexay BekTopamMu. CKalsipHOE MPOU3BENIEHUE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTrpaMMbl y4eOHOro TMpeaMera
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPakTAHCKON UICHTUYHOCTH, YBAKEHHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMUBOTO OyMYIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHYSCKHUX 33/1a4 MaTEeMaTHYSCKON HAIIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalMel Ha TMPUMEHEHHE MaTeMAaTHYeCKHX 3HAHWM JIs pelieHUs 3a1ad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTHYeCKOM KyJIbTypoW KaK CpPEJACTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TpeaMeTa
«MaremaTtuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCMBUAMU.

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaAOWUXcs (0c8oeHue
Memo008  NO3HAHUSL — OKpYHCanwe2o0  Mupa,  NpuMeHeHue  JIO2UYeCKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHUs] ~ TOHSATUW; YCTAHABIMBATh CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBSI3M U
npoTUBOpeurss B (pakTaxX, JAaHHBIX, HAOIIOJCHUSIX U YTBEPKICHUSX;



npeajiaraTb ~ KPUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI 10 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbBIOMpaTh crmoco0 pemieHus y4yeOHOM 3adaun (CpaBHHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIKE MPOTUBOpEUYne, MpodiIemMy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHNS U BBIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IPOILIECCA, A TAKXKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH AchUIMTH MHGOPMAIIUM, JTAaHHBIX, HEOOXOJUMBIX JIJII OTBETa
Ha BONPOC U AJI PELICHUS 3a]1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOATEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN pE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMATh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThI, pacnpeaeNsTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIIAEMbIX JEHCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOIIA Tpolecca u
pe3ysibTaTa penieHusl MaTeMaTHIeCKON 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TPH PEIICHUH
3a/ladyi, BHOCHTH KOPPEKTHUBBHI B JIEATEILHOCTh HAa OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAWIEHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmnepupoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOIPAHHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuia; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeIeIUIeAbl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIOIb3YSI METO/I CJIEJIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€[OB, BBIIOJHSTH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 337a4 HAa BBIYMCICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam Wiu
QIrOpUTMaM, MPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PELICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYMCIECHUE YIVIOB  MEXAY
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Beraucisate 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS — MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMH 110I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TIPOCTPAHCTBE;, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PUTYpaX, MPEJACTABICHHYI0 HAa YepTEkKax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl IS PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIArarouX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHAT,  MpoCTEHIlIMe MPOrpaMMHBIE  CpPEIACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
JKW3HH, PACIIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IprMeHATh TMOJyYEeHHBbIC 3HAHMS Ha MPaKTHKE: aHAJIM3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTU4eCKn CPOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJCIH C
HCIIOJIb30BaHUEM IeOMETPHUUYSCKUX MOHATUH U TeOpeM, amrapara ajareOpbl; pemarh
MPaKTHYECKUE 3a7a9H, CBA3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYNH.

11 KJIACC

OnepupoBaTh MNOHATUSMHU: LUJIUHAPUYECKAs IMOBEPXHOCTh, OOpa3yroliue
UUWIMHAPUYECKOM  TOBEPXHOCTH;  IWJIMHIAP;  KOHUYECKas  IMOBEPXHOCTD,
o0pa3yrolire KOHMYeCKOH OBEPXHOCTH, KOHYC; cpepuyecKas OBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (IWIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI MOTYUYEHUS TeJl BpalLlEHUsI.

KnaccudunmpoBats B3auMHOE pacroyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: ILIAPOBOW CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOIrO CJIOSl, BBICOTA IIAPOBOIO CJOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
r€OMETPUYECKUX TeJl C TpUMEHEHUuEM (HopMy.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B cdepy u
OMHUCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAE B MHOTOTPAHHUK WM TEJO
BpaLICHUS.

BbIYUCHIATE COOTHOIICHHSI MEXAY IUIOLIAASMU MOBEPXHOCTEH W 00BbEMAMHU
MOJOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPa Ha YUCIO0, OOBACHSTH, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOpa, YIOJd MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpaMH, CKaJIIPHOEC IIPOMU3BEACHUE, pPACKIaAbIlBaTh BEKTOp IO IBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTs TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a7a4, [PEANOJIararoluX HECKOIbKO 1IaroB PEIICHUs], €CJIM YCIOBUS IIPUMEHECHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreiimme reoMeTpuyecKue 3a1add Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedline IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOONTHE NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HH, paCIIO3HABATH IIPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYeHHbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIC IIOHATUSA B IPOLIECCE IIOUCKA pPELICHUs
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallud Ha A3BIKE TIEOMETPUM, MUCCIEAOBATH IIOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATUI U TEOpEM, anmapaTa anreOpsl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
http://school-

1 BBenenmne B crepeoMeTpuio 10 i
collection.edu.ru/.

5 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 http://school-

[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN collection.edu.ru/.

3 [lepneHqUKyYISPHOCTD MPSAMBIX U 12 http://school-

IJIOCKOCTEMN collection.edu.ru/.
http://school-

4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 )
collection.edu.ru/.
http://school-

5 MHororpanHuku 11 1 :
collection.edu.ru/.
http://school-

6 OOBEMBI MHOTOTPAaHHUKOB 9 1 :
collection.edu.ru/.
http://school-

7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTJIbI 4 1 .
collection.edu.ru/.

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
http://school-
! Tena ppaierus 12 collection.edu.ru/
2 OOBEMEI TET 5 1 htty ://S.C hool-
collection.edu.ru/
3 B 10 1 http://school-
€KTOPBI U KOOPIUHATHI B IPOCTPAHCTBE collection.edu.ru/
4 [ToBTOpeHME, 0000IIECHNE, 7 1 http://school-
cucTeMaTu3alus 3HaHU! collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypcsl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, IpsiMasi, TUIOCKOCTb,
npoctpancTso. [IpaBuna n306paxeHns 1 http://school-
Ha PUCYHKAX: U300paKeHUsI collection.edu.ru/
TIJIOCKOCTEH, MapauIeIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonsaTnsa: nepecekaromuecs
1 http://school-
IIJIOCKOCTH, TIEPeCeKarouecs mpsmas ;
- 1P B p collection.edu.ru/
Y TIJIOCKOCTh
[lonsTHs: nepecekaronuecs
1 http://school-
MIJIOCKOCTH, TepeceKaromecs npsmas ;
> TP m p collection.edu.ru/
Y TIJIOCKOCTh
3HAaKOMCTBO C MHOTOI'paHHHKaMHU,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 http://school-
PUCYHKaX, Ha IPOEKIIMOHHBIX collection.edu.ru/
yepTexkax
HavanwsHbie cBeneHus 0 Kyoe u
N 1 http://school-
nupaMujie, uX pa3BEPTKU U MOJIEIH. .
PaMHIE, HX pasBep a collection.edu.ru/
CeueHust MHOTOTPAaHHUKOB
HavanbsHbie cBeneHus o kyoe u 1 http://school-

MApaMUJE, UX Pa3BEPTKU U MOJIEIH.

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMATUYECKOM

http://school-

7 IIOCTPOECHUH CTEPEOMETPUN: AKCHOMBI N
p P p collection.edu.ru/
CTEPEOMETPUHU U CIIEACTBUSL U3 HUX
[Tonsarre 00 akCHOMATHUYECKOM
http://school-

8 MMOCTPOSCHUH CTEPEOMETPUU: AKCUOMBI ]

collection.edu.ru/
CTEPEOMETPHUH U CIICACTBHUS U3 HUX
[Tonsarre 00 akCHOMATHUYECKOM

http://school-

9 MTOCTPOSHUH CTEPEOMETPHUH: AaKCUOMBI ]

collection.edu.ru/
CTEPEOMETPHUH U CIICACTBUS U3 HUX
TToustue 00 aKCMOMATHYECKOM

http://school-

10 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI ;

collection.edu.ru/
CTEPEOMETPHUH U CIICACTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IIPOCTPAHCTBE: MepeceKaroIuecs, http://school-
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS collection.edu.ru/
MpsIMBIE
[TapannenbHOCTh IPSIMBIX U
IJIOCKOCTEHN B IIPOCTPAHCTBE:
pocTp http://school-
12 rapajijIelIbHbIE IIPSIMBIE B .
.. collection.edu.ru/
MPOCTPAHCTBE; MApaUICIIbHOCTD TPEX
MPSAMBIX
[TapannenbHOCTh IPSIMBIX U
. http://school-

13 TJIOCKOCTEH B MPOCTPAHCTRE: -

o collection.edu.ru/
[TapannensHOCTh NPSIMOM U TIJIOCKOCTH
http://school-

14 VYTIIIBI ¢ COHANPAaBIEHHBIMU CTOPOHAMHA .
collection.edu.ru/
http://school-

15 Yron Mexay npsMbIMU B

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

IIPOCTPAHCTBE

VYron Mexay npsSMbIMU B

http://school-

16 }
MPOCTPAHCTBE collection.edu.ru/
17 [TapannenbHOCTh MIOCKOCTEH: http://school-
MapajuiebHbIE MIJIOCKOCTH collection.edu.ru/
. . http://school-
18 CaoiicTBa napamienbHbIX MIOCKOCTEN ;
collection.edu.ru/
[Ipocreiinre npocTpaHCTBEHHbBIE
19 (burypsI Ha IIOCKOCTH: TETPAdIP, KyO hittp.fischool-
P - TeTPasp, 1y, collection.edu.ru/
napajuiesienumnes
. http://school-
20 [Toctpoenue ceueHuii .
collection.edu.ru/
. http://school-
21 [TocTpoenue ceueHuit ;
collection.edu.ru/
KonTponbhas pabota mo teme
99 "[IpsiMbl€ U TUIOCKOCTH B http://school-
npoctpaHctse. [lapamienbHOCTh collection.edu.ru/
MPSIMBIX U MJIOCKOCTEN"
[leprieHAMKYAAPHOCTD NPSAMOU U
23 HH(I:CKOCTH'}I;C l:)neH MK IJDM HbIE http.fschool-
 ICPHCHAMRY AP collection.edu.ru/
MpsiIMbIE€ B IPOCTPAHCTBE
24 [IpsiMble mapainienbHble U http://school-
MEPIEHIUKYIISPHBIE K INIOCKOCTH collection.edu.ru/
o5 [IpsimMble mapanienbHble U http://school-
MEePIEHANKYISIPHBIE K TNIOCKOCTH collection.edu.ru/
26 [Ipu3Hak nepneHauKyJISpHOCTH http://school-
MPSAMON U TIIOCKOCTH collection.edu.ru/
27 [Ipu3Hak nepneHmKyISpHOCTH http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

IPSIMOM U TNIOCKOCTH

collection.edu.ru/

Teopema o npsimoit

http://school-

28 . }
MEPIEHANKYISIPHON IIJIOCKOCTH collection.edu.ru/
29 Teopema o npsimoit http://school-
MEePIEHANKYISIPHON MIJIOCKOCTH collection.edu.ru/
30 Teopema o npsamon http://school-
MEPIEHANKYISIPHOMN IIJIOCKOCTH collection.edu.ru/
[lepnieHIUKYNSIp U HAKIOHHBIE:
P P http://school-
31 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, ;
. collection.edu.ru/
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:
P P http://school-
32 paccTosiHue OT TOYKH JI0 MII0CKOCTH, ;
- collection.edu.ru/
paccTosiHue OT MPSIMOU 70 TIIOCKOCTH
[lepnieHIUKysIp ¥ HAKIIOHHBIE:
P P http://school-
33 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, ;
g collection.edu.ru/
paccTosiHue OT IPSIMOM A0 IUIOCKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE:
P yUIP http://school-
34 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, ;
. collection.edu.ru/
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YTOJI MEXIY http://school-
NPAMOU U TIIOCKOCTBIO collection.edu.ru/
36 JIByrpaHHBIN yroJl, JMHEHHBIA Yroi http://school-
JABYIPaHHOIO yIJia collection.edu.ru/
37 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa http://school-
JBYTPAHHOI'O yria collection.edu.ru/
[lepneHIMKYISPHOCTD MIIOCKOCTEH:
http://school-
38 MIPHU3HAK MEPIEHANKYISIPHOCTH JIBYX

IJIOCKOCTEN

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

IlepneHUKyYISIPHOCTD MIJIOCKOCTEM:

http://school-

39 IIPU3HAK neupneHz[HKynﬂpHocm IBYX collection.edu.ru/
IIOCKOCTEHN
[lepneHUKyISIPHOCTD MIJIOCKOCTEM:
40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX m
. collection.edu.ru/
IJI0CKOCTEN
41 TeopeMma o Tpéx nepreHANKYIApax m
collection.edu.ru/
42 Teopema o TpEX mepreHANKYIApaAx M‘M
collection.edu.ru/
43 Teopema o Tpéx nmepneHAUKYISIPax m‘m
collection.edu.ru/
KonrtponbHas pabora no remam
44 "[lepneH IUKYISIPHOCTD MPSAMBIX U httQ://s_Chool—
mIockocTeil" u "YTibel MeX1y collection.edu.ru/
MPSIMBIMU U TUIOCKOCTSAMH"
IloHsiTHIE MHOTOIPAaHHUKA, OCHOBHBIE
45 3JIEMEHTBI MHOIOTPAaHHUKA, BBIITYKJIbIE http://school-
Y HEBBIITYKJIbIE MHOIOTPDaHHUKY; collection.edu.ru/
pa3BEpPTKa MHOTOTPAaHHUKA
IIpu3ma: N-yrosibHas Npu3Ma; TpaHu U
46 OCHOBAHMS IIPU3MBIL; IIpsMast U httQ://s_ChooI-
HaKJIOHHAsl IPU3Mbl; OOKOBas U MOJIHAs collection.edu.ru/
MTOBEPXHOCTb MPU3MBI
47 [Tapamtenenunen, NpsAMOyTrOJIbHBII httQ://s.ChooI-
MapajuieenuIie]l U ero CBOMCTBa collection.edu.ru/
[Mupamuna: N-yronbHas nupammuaa,
48 rparl)m u OCHOByarHI/Ie HI/IpaMz}IH; fulp:ifschogle

O0KOBas U MOJIHAS! TOBEPXHOCTh

collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/

nmupaMubl, IIpaBUJIbHaA 1 yceqéHHa;I
nmupaMuaa

IIpaBUIIbHBIE MHOTOIPAaHHUKMU:
MIOHATHE IIPABUIILHOTO
MHOI'OT'PAaHHUKA; IIPAaBUIIbHAA NIPU3MaA U

http://school-

49 IIpaBUJIbHASA IUPAMUJIA; IIPaBUIIbHAS collection.edu.ru/

TpeyrojbHas MUpaMujia U MPaBUIbHbBIN

TeTpasap; Kyo

[IpencraBienue o npaBUIbHBIX http://school-
50 MHOT'OI'paHHHKAaX: OKTadAp, J0ACKaAdaAp collection.edu.ru/

U UKOCa3Ip.

CummeTpus B IPOCTPAHCTBE:

CUMMETpHSL OTHOCUTENIBHO TOYKH, .

MPSIMOM, TJIOCKOCTH. DJIEMEHTBI - http://www.matematika-
51 na.ru;

CUMMETpUU B IUPAMUJIAX,

napajuiesienune1ax, NpaBuiIbHbIX

MHOTOTpaHHUKAX

Berurcienue 31eMeHTOB - http://www.matematika-
52 MHOTOTPaHHUKOB: p&Opa, TuaroHasiu, na.ru;

YTJIBI

[Tnomans 60KOBOI MOBEPXHOCTH U

MOJTHOM TIOBEPXHOCTH MPSIMOI TPHU3MBI, - http://www.matematika-
53 IOl OCHOBAHHM, TEOpEMa O na.ru;

OOKOBOI1 MTOBEPXHOCTH MPSMOM

MIPU3MBI

[Tnomans 6okoBOM HOBij(HOCTI/I u - http://www.matematika-
54 MOBEPXHOCTH MPABUIIbHOM MUpaMUIBbI, naru:

Teopema O TIJIomaIu OOKOBOM
ITOBEPXHOCTH YCEUEHHOW MTUPaMUBI



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/

KonrponsHas pabora o teme

- http://www.matematika-

55 na.ru;

"MHuororpaHHuKH" Da.rL;
- http://www.matematika-

56 IToustue 06 00BEME na.ru;
- http://www.matematika-

57 O06BEM TUpaMuIBI na.ru;
- http://www.matematika-

58 O0BEM nupamMuIbI na.ru;
- http://www.matematika-

59 O0BEM TUpaMuIBI na.ru;
- http://www.matematika-

60 O0BEM TUpaMuIbI na.ru;
- http://www.matematika-

61 O0BEM IpU3MBI na.ru;
- http://www.matematika-

62 O0BEM npu3MBbI na.ru;
- http://www.matematika-

63 OOBEM TTPHU3MBI na.ru;



http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
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http://www.matematika-na.ru/
http://www.matematika-na.ru/

KonrponsHas pabora o teme

- http://www.matematika-

64 "OOBEMBI MHOTOTPaHHHUKOB" 1 na.n.
[ToBTOpenue, 0600IICHNE - http://www.matematika-
65 cucremaTtusanusa 3Hanuil. [loctpoenne 1 na.ru;
CEYCHUI B MHOTOI'PAaHHUKE
[ToBTOpeHME, 0000IIEHNE
cucTeMaTu3alys 3HaHui. Beraucienue .
. - http://www.matematika-
66 PACCTOSTHU: Me)K,I[}: JIBYMSI TOYKaMH, 1 naru:
OT TOYKH JI0 MPSIMOM, OT TOYKH 0
TIJIOCKOCTH, MEXKTY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU
- http://www.matematika-
67 Hroroast koHTpoIbHAs paboTa 1 na.ru;
[ToBTOpEeHME, 06001IEHNE
cucTeMaTu3alus 3HaHui. Beraucnenue .
- http://www.matematika-
68 YIJI0B: MEXKIY CerHlHBaI?HJHMHCH 1 naru:
MPSIMBIMU, MEKTY MIPSIMOM U
MJIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEXY IIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nem/m = Tema ypoka Konrpoabnsie IIpakruueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl

1 Cdepa u map: neHTp, paanyc, JuameTp; 1 http://school-
IJIOIA b TIOBEPXHOCTH ChEephI collection.edu.ru/
BsanmMHoe pacrionoxxenue chepsl u

http://school-
2 TJIOCKOCTH; KacaTellbHas INIOCKOCTh K 1 ;
collection.edu.ru/
chepe; iomanb chepsl

3 N3o6paxkenue cepsl, mapa Ha 1 http://school-
wiockocty. CedeHus mapa collection.edu.ru/
Hunuaapuyeckas MOBEPXHOCTb,

4 o0pa3yroIne UIHHIPHIECKON 1 http://school-
MTOBEPXHOCTHU, OCh LIWJIMHIPUIECKON collection.edu.ru/
MTOBEPXHOCTHU
[unuuap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yromas 1 OCb; 1 http://school-
o b O0KOBOW U MOJTHOM collection.edu.ru/
MTOBEPXHOCTHU
N300pakeHne HUINHAPA Ha TNIOCKOCTH.

6 Pa3Béprka nununapa. Ceuenus 1 http://school-
MIMHApPA (TUIOCKOCTHIO, MapauleIbHON collection.edu.ru/
WM TIEPIEHAUKYISIPHON OCH IIMIIMHIPA)

Konnueckas moBepxXHOCTb, 00pa3ylomiue
. http://school-
7 KOHHMYECKOU MOBEPXHOCTH, OCh U 1

BCpIINHA KOHHYECKOMN TTOBCPXHOCTU

collection.edu.ru/
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Konyc: ocHOBaHue U BepIIKHA,

http://school-

8 o0pas ast ¥ OChb; IUIOIAIb OOKOBOH U B
p }:IOH.I ’ fad collection.edu.ru/
ITOJIHOM IMTOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u
http://school-
9 BBICOTA; OCHOBAaHHUA X OOKOBas )
collection.edu.ru/
IIOBEPXHOCTH
N300paxkeHre KOHycCa Ha MJIOCKOCTH.
Pa3zsépTka konyca. CeueHus KoHyca
. http://school-

10 (TUTOCKOCTHIO, TTApaILICIIbHOM ;

. collection.edu.ru/
OCHOBAHUIO, U IIOCKOCTHIO, TTPOXOISIICH
yepes BEPIINHY)

1 KomOunanus ten BpamieHus u http://school-
MHOTOI'PAHHUKOB collection.edu.ru/
MHororpaHHHK, OIMCAaHHBIA OKOJIO

12 cdepsl; cdepa, BcaHHAs B http://schaol-

pBL pa, collection.edu.ru/
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 Ilousitne 06 006EMe. OCHOBHEIE http://school-

CBOMCTBAa 00BLEMOB TEI collection.edu.ru/
. http://school-
14 O0BéM 1IMIHHApa, KOHYCa )
H 7pa, y collection.edu.ru/
. http://school-
15 O0BEM 1mapa " mwiomaab chepsl 5
P mazns chep collection.edu.ru/
[TonoOHEbIe TeNa B MPOCTPAHCTRE.
16 CooTHOwE o e http://school-
THOLIICHHUSA MCXK, I1J1 SAMHU .
N %,Iy ta collection.edu.ru/
MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET

17 KonTponbhas pabora no temam "Tena http://school-
BpamieHus" u "O0bvembI Ten" collection.edu.ru/

http://school-

18 BekTop Ha IJI0OCKOCTH M B POCTPAHCTBE

collection.edu.ru/
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http://school-

19 Crno)keHue ¥ BBIYUTAHHUE BEKTOPOB ;
collection.edu.ru/
http://school-

20 YMHOXEHHE BEKTOpa Ha YHCIIO -
collection.edu.ru/

Pasnoxxenue BekTopa 1o Tpém
http://school-
21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio ;
collection.edu.ru/
napajuiesienuneaa
Pemrenue 3a4a4, CBA3aHHBIX C https//resheduru/
22 MIPUMEHECHHUEM TPABHII JCHCTBUH C
BEKTOpaMH
HpHMoerJII)Haﬂ CHUCTCMA KOOpAWHAT B https//resheduru/
23 npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX
24 VYron mexay Bektropamu. CKansipHOe https://resh.edu.ru/
IIPOU3BE/ICHNE BEKTOPOB
o5 Brruucnenue yrioB Mexay OpsIMbIMH U https://resh.edu.ru/
IJIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METOI ITPU https://resh.edu.ru/

pEILIeHNN TeOMETPUYECKUX 3a/1a4

97 KontponbHas pabora o Teme "BekTopbl https://resh.edu.ru/

Y KOOPAMHATHI B IPOCTPAHCTBE"
[ToBTOpenue, 0600IEeHNE U
28 cucreMarusanus 3HaHui. OCHOBHBIE https://resh.edu.ru/

¢burypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPUH
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29

[ToBTOpeHUE, 0600IICHNE 1
cucrtemaTtusanus 3HaHuii. OCHOBHBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

https://resh.edu.ru/

30

[ToBTOpEeHUE, 06001ICHNE 1
cUCTEMAaTH3aWs 3HAHUN. 3a1auun
IJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS

https://resh.edu.ru/

31

32

33

[ToBTOpEeHUE, 06001ICHNE 1
CHCTEMAaTH3alMs 3HaHuH. 3a1a4n
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
IToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3anys 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

Hrorosas KOHTPOJIbHAA pa60Ta

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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[ToBTOpenue, 06o0IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://resh.edu.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajia MaTeMaTUYECKOro aHalln3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkimonepHoe odmectBo «M3aarenscTBo «IIpocBenienrer

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
- Meroanueckue pexomenaanuu k yueoOHuky Aranacsa JI.C. 10-11 knaccsr;

- [loypounoe mnanupoBanue k yaueoHuky Atanacsta JI.C. 10-11 kmacchl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;
- https://uchi.ru/;

- https://resh.edu.ru/



http://www.matematika-na.ru/
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