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HOACHUTEJIBHAS 3AIITMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS Jis
oOyuaromuxcs 10 —11 xmaccoB pa3pabotana Ha ocHoBe DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIAapTa CpeHEro olIiero oopa3zoBanus,
C y4€éTOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTH4eCKOMY OOpa3oBaHUIO, M TPAJUIMN POCCUUCKOTO 0Opa3oBaHUA.
Peanuzanus mporpaMMbl o0ecrieunBaeT OBJIAJACHUE KIIOYCBBIMH KOMIIETEHITHSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYpHOTO, JHUYHOCTHOTO M TI03HABATEIBHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJN N3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh ydeOHOro Kypca TIeOMETpUHM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus OOYCJIOBJICHA MPAKTHYECKOW 3HAYMMOCTBIO METAINpPEJAMETHBIX U
NPEIMETHBIX pPE3yJbTaTOB OOyYCHHUS TC€OMETPUU B HAIPABICHUU JTUYHOCTHOTO
pa3BUTHS OOydaromuxcs, (OpMHpPOBaHUS (PYHKIIMOHATBLHOW MaTeMaTHYCCKOM
IPaMOTHOCTH, U3YUYCHHS IPYTUX YUYeOHBIX JUCIUIUIMH. Pa3BUTHE y 00yJarommxcs
NPAaBWIbHBIX TPEICTABIEHUNA O CYIIHOCTH W TMPOUCXOXKJIEHUU TE€OMETPUUYECKUX
a0CTpaKkIMii, COOTHOIIEHUH PEATbHOTO M HJEaJbHOT0, XapaKTepe OTPaKeHHS
MaTEMaTUYECKON HayKOH SABJICHHM U MPOIECCOB PEATbHOI0 MUPA, MECTE T€OMETPUH
B CUCTEME HAyK U POJIM MAaTEMaTHYECKOTO MOACIUPOBAHUS B HAYYHOM IMO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaluXcsl, a
TaK)K€ KAdyeCTB MBIIUICHUS, HEOOXOAUMBIX ISl aJanTallid B COBPEMEHHOM
00111eCTBE.

['eometpust siBisieTcss OgHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TakK Kak o0O0eCIeYMBacT BO3MOXKHOCTb H3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe WMbIIIIeHUE, (GopMuUpyeMoe MpU H3YYCHUH O0YyJaronuMucs
MOHATHUIHBIX OCHOB T€OMETPHUH M TIOCTPOCHUH IIETIOYKH JIOTHUECKUX YTBEPKICHHIMI
B XOJI¢ PEIICHUS TEOMETPUYECKUX 3aj7ady, yMEHHE BBIJBUTaTh U OINPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HMCIOIB3YIOTCS TPU PEHICHUU 3a7ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHre OpUEeHTHPOBATHCS B MPOCTPAHCTBE WTPAET CYMIECTBEHHYIO POJb BO
BCEX 00MacTSIX AesATeNbHOCTH dYenoBeka. OpueHTalus 4elioBeKa BO BPEMEHU W
MPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €ro COIHMAJIBHOTO OBITHSA, (Qopma
OTPaXCHHUS OKPYXKAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTUBHOTO
npeoOpa3oBanusi  JAeHCTBUTENRHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIHUHSIET pa3Hble BHUIbl y4eOHOM M TPYAOBOUN NESITEIBHOCTH,



ABJIAETCS OJAHUM U3 MPOPECCHOHATBHO BAaXKHBIX KAaueCTB, MO3TOMY aKTyajbHa
3amadya (opMUpOBaHUA y OOYyYaIOIMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Llens ocBoeHus mnporpamMmbl ydeOHOro Kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — 0011eo0pa3oBaTeibHOE W OOILIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcs yepe3 ooecrnedyeHne BO3MOKHOCTH MPUOOPETEHUS U UCTIONb30BaAHUS
CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHMM M  JAEUCTBUM, cHenupUIHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCIIEUIHOTO  MPOAODKEHHS  00pa3oBaHUs IO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpud Ha 0a30BOM YypOBHE MpeJHAa3HAuY€Ha IS
0oOy4Yaromuxcs CpeHEN HIKOJIbl, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOTro 001ero odpasoBanus. Takum oOpa3om, oOydaromuecs: Ha
06a30BOM YPOBHE JJOJIKHBI OCBOUTH OOIIME MATEMATUYECKUE YMEHHUS, CBSI3aHHBIE CO
cnenuUKol reoMeTpUr U HeOOXOAUMbIE NJIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOKHOCTh U3YUYHUTh F€OMETPUI0 O0siee TIy00Ko, eciu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJAMMOCTh B T'€OMETPUYECKUX 3HAHUSIX B
npodeccuoHaIbHOU 1eITeTbHOCTH.

JIOCTH)KEHHE 1IeJId  OCBOEHHUS IPOrpaMMbl OO0ECHEUMBAETCS pEIICHUEM
COOTBETCTBYIOLIMX 3adad. IlpuopureTHBIMM 3ajayaMd  OCBOEHHMS Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 Kkaccax sBISIFOTCS:

e (dopMUpOBaHHE TIPEJCTABIECHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH

KYJIbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MHPOM,;

e (opMUpOBaHUE NPECTABICHNS O MHOTOTPaHHUKAX U TeJaX BpallleHUsl KaK
0 BaXHEWIIUX MATEeMATUYECKUX MOJENSIX, MO3BOJISIIOIINX ONHUCHIBATH U
U3y4aTh pa3HbIe SBICHUS OKPY’KAIOLIET0 MHUpA;

e (dopMHpOBaHHE YMEHHUs pACIO3HABaTh Ha 4YepTexax, MOJENIAX U B
pealbHOM MUpPE MHOTOTPAHHUKH U TeJla BPAIllCHHUS;

e OBJIQJICHHE METOJaMH PEIICHUs 3a/ay Ha MMOCTPOCHUS Ha M300paKeHUIX
IPOCTPAHCTBEHHBIX (HUTYD;

e (dopMHpOBaHHWE YMEHHUS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOTPaHHUKAX U TeJaX BPAIICHUs U UX OCHOBHBIMH CBONMCTBaMU;

e OBJAJCHHE  QJrOPUTMAMM  pEIHICHHs  OCHOBHBIX  THIIOB  3aJady;
¢opMupoBaHHE  YMEHHUS TPOBOJUTH  HECJIOXHBIE JIOKa3aTeJIbHbIC
pacCyKIeHusT B XOJE PpELIEHUs CTEPEOMETPUUYECKHMX 3aJad M 3ajad C
NPaKTUYECKUM COJIEPIKaHUEM;

e Pa3BHUTHE MHTEJUIEKTYaJbHbIX U TBOPUYECKUX CITIOCOOHOCTEN 00yUaroIuxcs,
MO3HABATENbHON aKTMBHOCTH, UCCIEIOBATEIbCKUX YMEHUN, KPUTUIHOCTH
MBIIUICHHUS;



e (QopMupoBaHUE PYHKIIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUU:
yYMEHHUE Pacro3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHITUH, 0OBEKTOB U
3aKOHOMEPHOCTEW B PEAJbHBIX KU3HCHHBIX CUTYyalUHSIX U MPU U3YUECHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TMPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIUPOBATH UX HA SI3BIKE TEOMETPUM U CO3/aBaTh
F€OMETPUYECKUE MOJICNHM, NPUMEHITh OCBOCHHBI T'€OMETPUUYECKUI
arnmapar 1St pelIeHus MPAKTUKO-OPUECHTUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATH U OIIEHUBATH MOJYUYEHHBIE PE3YIIbTATHI.

OTAMYUTENHEHON OCOOEHHOCTBIO TPOTpaMMBbl SIBJISIETCS BKJIIOYEHHUE B KYpC
CTEPEOMETPUM B HAUAJIE €0 U3YUEHHUS 3a/1a4, PEIIA€MbIX HA YPOBHE MHTYUTHUBHOI'O
MO3HaHMS, W OMNpeNeNEHHBIM 00pa3oM OpraHM3OBaHHAas paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K NAIbHEUILIEMY
U3YUCHUIO TIPEAMETA.

[Ipeanourenune oTnaércst HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOyUYeHHs, TO
€CTh TEOPETUUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTHb MPEIMETHO-
MPAKTUYECKON JeATeNIbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
y4daluxcs B Kypce CTEpeOMETPUN ITPOBOAUTCS 3a CUET PEIICHUS 3a/1a4 HA CO3JaHue
POCTPAHCTBEHHBIX O0OPa30B W 3a7a4 Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpaza NPOBOAMUTCS C ONOPOM Ha HArJISAHOCTb, a
olepupoBaHue 00pa3oM — B YCIOBUSX OTBJICUECHUS OT HATJISHOCTH, MBICICHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJIEPHKAHUS.

OcHoBHBIE cofepkaTenbHble TUHUHN Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ MIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpaueHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmipenensieTcs: He TOJIbKO M0 COAEPKaTeIbHBIM JTUHUSAM, HO U 110 TOJaM 00y4YeHus
Ha YpOBHE CpeIHero 001ero oopa3oBaHusI.

Copnepxanue 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacmpenenéHHbIM 10 TrojaM OO0y4YeHwus,
CTPYKTYPHUPOBAaHO TakKuM 00Opa3oM, YTOOBl OBJAJCHHE T'€OMETPUUCCKUMU
MOHSATHUSAMHU U HAaBbIKAMH OCYIIECTBIISUIOCH MOCIJIEIOBATENIbHO U MOCTYIATENBHO, C
COOJI0/IEHNEM TIPHUHIIMITA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIyI0 CHCTEMY T'€OMETPUYECKUX IMPECTaBICHUN OOyUYaIOIIMXCS, PACIIUPS U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpum oTBoaMUTCA 2 yaca B Henento B 10 kimacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpeoMeTpuu. Touka, mOpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCHMOMaTHYECKOM TMOCTPOCHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsMBIX B MPOCTPAHCTBE: IEPECEKAIOLINECS,
napajuielbHble M CKpelluBarouuecs mnpsmeie. [lapamienbHOCTh NOpSIMBIX U
IJIOCKOCTEl B  MPOCTPAHCTBE: TMapajUICNIbHbIE TMPSIMbIE B  IMPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh MPSAMON U IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY MNOpsIMBIMU B TPOCTPAHCTRBE.
[TapamienbHOCTh INTIOCKOCTEN: MapajyiebHbIE MNIOCKOCTH; CBOWCTBA MAPAIIIIETbHBIX
miockocTel. [Ipocrelinue mpocTpaHCTBEHHBIE (UTYPHI Ha TUIOCKOCTH: TETPadp,
KyO, MapajieJenunesa; NoCTPOCHUE CEUCHHUI.

[TeprieHAUKYJISIPHOCTH NPSIMOM U TUIOCKOCTU: MEPHEHANKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MapajUielIbHbIE W NEPHNEeHAUKYJISPHbIE K IUIOCKOCTH,
NpU3HAK MEPNEHAUKYJISIPHOCTH TPSIMOM U IJIOCKOCTH, TeopemMa O MpsSMOu
NEPNEHAUKYISPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJl MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAaHHBIA  yroj, JIMHEHHBIA YroJ JIBYTPpaHHOTO  yIJa.
[lepnieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSIHUE OT
OpsIMOM JI0 TIIOCKOCTH, MpOeKIus (PUrypsl Ha MmiaockocTh. [lepneHAnKyIsIpHOCTD
IJIOCKOCTEU: MPU3HAK IMEPIEHAUKYISIPHOCTH ABYX IUIOCKOCTEU. TeopemMa o TpEX
NEPIEHANKYJIAPAX.

MHOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOT'PaHHUKA, BBIMTYKJIbIE U
HEBBIITYKJIBIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. lIpusma: N-yronpHas
Mpu3Ma; TpaHU U OCHOBAHUS MPHU3MBI;, TpsiMasi U HAKJIOHHAS MPU3MBI, OOKOBas U
MIOJIHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajiesenunes; 1 ero cpouicrea. llupamupa: N-yrosbHas nupamMuaa, TpaHu U
OCHOBaHHE MUPAMHU/IBI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMUJIBL; PABUIbHAS
yced€HHasg mnupamMuga. OJEMEHTbl TMpu3Mbl © nupamuabl. [IpaBuiibHbBIE
MHOTOI'PaHHUKH: TOHSATHE IMPABWIBHOIO MHOIOTPAHHUWKA; MPAaBUJIbHAS MPU3MA U
MpaBWIbHAS MHPAMUJA; IPAaBWIbHAsA TPEYrojbHAs NUpPaMHAAa W NPABHIbHBIN
teTpa’ap; KyO. IlpencraBiieHre O MNPaBHIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaexa’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CummMmeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOIA,
IJIOCKOCTH. DJIEMEHTHl CHMMETPHUM B MUPAMUJIAX, IAPAJLICIICTIUIIEIaX, TPABUIBHBIX
MHOTOTPaHHUKAX.



BblunciieHne 3J€MEHTOB MHOTOIPaHHUKOB: pEOpa, JAMAaroHaiu, VYIJblL
[Inomaas OGOKOBOM MOBEPXHOCTH M MOJHON MOBEPXHOCTH HPSIMOU MPU3MBI,
IJI0LIAb OCHOBAHMI, TEOpEMa 0 OOKOBOM MOBEPXHOCTH NPAMOU npu3msl. [ lnomans
OOKOBOM TOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW MHUpPAMUIbI, TeopeMa O
wionaau yceu€unout nupamuasl. [lonsitue 06 00béme. OOBEM MUpaMUIbl, TPU3MBI.
[TogoOubie Tena B mpocTtpaHcTBe. COOTHOLICHHS] MEXAY IUIOIMIASIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIIACC

TeJsia BpameHust

Hunusaapudeckast MMOBEPXHOCT, oOpa3yroiue UJTUHIPUIECKON
MOBEPXHOCTH, OCh UMUJIUHJIPUYECKON TMOBEpXHOCTU. [luamHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasylollasi W OCh, IUIOMAAb OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW TMOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHME U BeplllMHA, 00pa3yroIias
¥ OCh; TUTOIIATb O0KOBOM U MOJHON MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolre
U BBICOTA; OCHOBAHUS M OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paaudyc, AMAMETP; IUIOMIAJb TMOBEPXHOCTU CQEpBhI.
Bzaumnoe pacrnonoxenue chepsl U MIIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe;
I0ab cepol.

N306paskeHne Ten BpallleHHs Ha MIIOCKOCTU. Pa3BEépTka IMInHIpa U KOHYcA.

KoMmOuHanmu Tenm BpamieHuss M MHOTOTPAaHHUKOB. MHOTOTrpaHHUK,
ONMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WM TEJO
BpalCHUSL.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 06 00BEME
OpsIMOYTOJIBHOTO TMapajuienienumnena u cieactsus u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTpaHcTBE. COOTHOMICHHWS MEXIY IUIOMAIIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus munHapa (MapaJuieIbHO U MEPICHANKYISIPHO OCH), CEUYEHUS KOHYCa
(mapaeabHOe OCHOBAHUIO M IIPOXOJSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl M KOOPANMHATHI B MPOCTPAHCTBE

BekTop Ha minockocty U B pocTtpaHcTBe. ClIOKEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. PaznokeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX C
MIPUMEHEHUEM MPABWI JEUCTBUM € BekTopamMu. I[IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiiiiue 3agaun B
KOOpJMHAaTax. Yron Mexay BekTopamu. CKalasipHOE NpPOU3BEIECHHUE BEKTOPOB.
Bbrunciienne yrioB Mexay MpsIMBIMHU U IJIOCKOCTSIMHU. KOOpaMHATHO-BEKTOPHBII
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.



INIJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOrO TpeameTa
«MareMaTtuka» XapaKkTepUu3yrTCs:

I'pa:knanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPakAAHCKON MO3UIIMKM 00YYAIOIIETrOCs KaKk aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUH,
npoleayp TrpaxaaHCcKoro ooOmiectBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAaMH B COOTBETCTBUM C HUX
GYHKIMSIMU U Ha3HAYEHUEM.

IIaTpuoTuyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipa’kIaHCKOW MICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY U HACTOSAIIEMY POCCUMCKONM MaTEMAaTUKH, ICHHOCTHBIM OTHOIIICHHEM K
JOCTHXKCHUSIM POCCUICKMX MAaTEMAaTHKOB U POCCUMCKON MaTeMaTUYECKOU IITKOJIBI,
K HCTOJIb30BAHUIO ITUX JOCTIDKCHHM B JPYrUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI' 0 BOCIIUTAHUA:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCUICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOTO  MOBEACHHUS,
CBA3aHHOIO C NMPAKTUYECKUM MTPUMEHEHUEM JTOCTUKEHHUI HAYKH U JIEATEIIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIaJla B TOCTPOECHUE YCTOMYUBOTO OYIYILIETO.

JcTeTH4YecKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MATEMaTUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHH, pacCyKICHUI; BOCIPUUMUYHNBOCTHIO
K MaTEMaTUYECKUM acIlleKTaM Pa3jJuyHbIX BUIOB UCKYCCTBA.

Du3uyecKoe BOCIUTAHME:

c(OpPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYeCKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE NMUTaHKE, COATAHCHPOBAHHBIA PEKUM 3aHATUU U
OTJbIXa, peryiisipHast pu3nueckasi akTHBHOCTH); (DU3NYECKOTO COBEPIIICHCTBOBAHUS,
[P 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznmuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieil mpodeccud ¥ Ppealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IUIaHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TPOTSHKCHUH BCEW JKU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]]ad MaTeMaTHIEeCKOW HAITPaBICHHOCTH.

JKOJI0rH4ecKoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTBIO DKOJOTHYECKOW KYJbTYPbl, TOHUMAHHEM BIIASHHSI
COIMAJIEHO-DKOHOMHYECKUX TPOIECCOB Ha COCTOSHHE MPHPOJIHONW M COIMAIBHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapaKTepa JKOJIOTHYECKHX MpoOseMm;
OpHEHTaIlMeld Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWHA IS PEIICHUs 3aaad B
00J1aCTH OKPY’KAFOIIEH CPEIbl, INTAHUPOBAHUS TIOCTYIIKOB M OIICHKH UX BO3MOKHBIX
TIOCIICJICTBUH JJISI OKPYKAIOIICH CPEeIbI.

IleHHOCTH HAYYHOTO O3HAHUSI:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHs HAayKH W  OOIICCTBEHHOW MPaKTUKH, IMOHUMaHUEM
MaTEMaTHYECKOW HAyKHW Kak cQepbl YeIOBEUECKOW JIEeATCIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYMMOCTH JUJISI PA3BHUTHUS IMBWIIM3AIIMW; OBJIAJCHHEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYCCKOW KYJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MUpa;
TOTOBHOCTBIO OCYIISCTBJISATH MPOCKTHYIO M HCCIEIOBATCIIbCKYIO JICSITEIBHOCTD
WHAVUBUAYAJTBLHO U B TPYIIIIE.

METAIIPEJJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe PE3yNbTaThl OCBOCHHS MPOrpaMMbl Y4EOHOTrO MpeaMeTa
«MaremaTtuka» XapaKkTepU3yHTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  O0CUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nozmasamenwvuvie  Oelicmsus, — 0becneuusaom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYeccos odyyarwuxcsi (oceoenue
Memo0o08  NO3HAHUS — OKpyJycaowe2o  mMupa,  NpuMeHeHue  J102UYECKUXx,

UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble 10rnyeckue JeHCTBUA:

e BBISIBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKA MATEMATHYECKUX
O00BEKTOB, TOHSATUN, OTHOUICHUN MEXAy MOHATHAMU; (DopMyIupoBaTh
OTpEeJICICHNs] ~ MOHSATUH; yCTaHABIMBATh  CYIIECTBEHHBIM  TMPHU3HAK
KJIaccu(UKaIMi, OCHOBaHUS JJII OOOOIICHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OopMyIupoBaTh U  NPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIC,

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3H |
MpOTUBOpeYUrsl B (pakTax, MAHHBIX, HAONIOJACHHUSIX M YTBEPKICHUSX;



npeajaraTb KpUTEPHUH JIs1 BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

e Ji€NaTh BBIBOJBI C HUCIOJBb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSTENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIMIO,
OPUBOJIUTH TPUMEPHl U KOHTPOPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHSI U BBIBOJIBI;

e BBIOMpATH cMOCOO penieHus y4dyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUAHTOB peElIeHUs, BBIOUpaTh HauOoyee MOAXOMSIIHNN C  Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble nccienoBaTebCKue 1eiiCTBUA:

e HCIIOJIb30BaTh BOMIPOCHI KaK MCCIENI0BATEIbCKUI MHCTPYMEHT MO3HAHMUS;
dbopMynupoBaTh BOMPOCHI, (UKCUPYIOUIUME MPOTUBOpPEUYHUE, MpolIemy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (QOpMUpOBATh  THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTHu4ecKoro
0o0BEKTa, SIBICHMS, TPOILECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMH, POIIECCAMU;

e CaMOCTOSITENIbHO (GOPMYIHPOBATH OOOOIIEHHS M BBIBOJBI 10 pe3yIbTaTaM
NPOBEEHHOTO HAOIIOJEHUS, UCCIEAOBAHUS, OIICHUBATh JIOCTOBEPHOCTDH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
MIPEINOIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora c undopmanueii:

e BBISIBISTH ACPUIUTH UHPOPMAIIUH, TAHHBIX, HEOOXOAMMBIX JIJIsi OTBETa Ha
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MHOOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM TPEICTABICHNUS,

e CTPYKTYypUpPOBaTh MH(POPMAIHUIO, MPEJACTABIATh €€ B pazInyHbIX (hopmax,
WLTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATh HaJEKHOCTh uHpOopMaIuu o CaMOCTOSITEIIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie  KOMMYHUKaAmu@Hble  Oelicmeus,  0Oecneuusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

Oo0wmenue:



BOCHPUHHUMATh U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMU
U LIeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOJYy PELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYX Aa€MOU TEMBI,
npo0OsieMbl, perraeMoi 3aJ1aum, BbICKa3bIBATh UJIEH, HAIIEJICHHBIE HA MOUCK
pELIeHMs; COMOCTaBIATh CBOM CYXIEHUA C CYXICHMSIMH JApPYTUX
YYAaCTHUKOB JAHAJIOra, OOHapy>XUBaTh pa3JIMuMe€ U CXOJICTBO IMO3ULIMM; B
KOppEKTHOU (hopme hOopMyIHpOoBaTh PA3HOIIACHS, CBOU BO3PAKEHHUS;
OpEJICTaBIATh  pe3yjbTaThl  peIIeHUs  3aJauyd,  JKCIEPUMEHTa,
UCCIIEIOBaHMS, IPOEKTA; CAMOCTOSITENIbHO BEIOUpaTh (DOPMAT BBHICTYIUICHUS
¢ Y4€TOM 3ajia4 MPE3eHTALUU U OCOOEHHOCTEN ayJuTOpHUH.

CorpyaHuyecTBo:

3)

NIOHMMATh U MCIOIb30BaTh IPEUMYIIESCTBA KOMAaHIHOW U MHIMBUAYATbHOMN
paboOThI TNPHU pENICHUH YYEeOHBIX 3ajJlay; MPUHUMATH IIEJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTaHM3aIlMI0  COBMECTHOW  paldoThI,
pacmpenensiaTh BHIbI padoOT, JOTOBApUBATHCS, OOCYXKIaTh NpOIECC H
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;
y4acTBOBAThH B TPYIIOBHIX (hopMax paboThl (00CYKIeHHs, 0OOMEH MHEHHI,
«MO3TOBBIE INTYpPMBI» W WHBIC); BBINOJHITH CBOIO YacTh pabOTHl U
KOOPIUHUPOBATH CBOM JICHCTBHS C APYTUMH YICHAMHU KOMAaH/Ibl; OIICHUBATH
Ka4ecTBO CBOETO BKJIaJa B OOMMUH TPOAYKT IO KPUTEPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvuvie  pezynamueHbvie Oeticmausi, obecneuusarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranmuzanms:

COCTaBJIATH TUTAH, AITOPUTM PEIICHUS 3a]]a9H, BRIOMPATh CITOCO0 PEIICHUS
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM C YIETOM HOBOM
uHOpMaInu.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMH TO3HABATEIBHOW pedIeKCHMH KaK OCO3HAHMS
COBEPILIAEMBIX JIEHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQ/IETh CIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIECCa U pe3ybTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4U;

PEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEILICHUU 3a/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEINBCTB,
JAHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEIH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBIACHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HNPEAMETHBIE PE3YJIbTATBI
10 KVIACC

OrniepupoBaTh MOHITUSMHU: TOUKA, MPSIMasi, TNIOCKOCTb.

[IpuMeHsT, aKCMOMBI CTEPEOMETPUU M CICACTBUS M3 HUX TPHU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OrniepupoBaTh MOHATUSIMHU: MMAPATUICIIBHOCTh U EPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBats B3aMHOE pACIOJIOXKEHUE MPSIMBIX U TIIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHATHSAMU: JBYTPAHHBIA YTOJ, TPaHU JABYI'PAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSIMU: MHOTOTPAHHUK, BBINTYKJIBIH W HEBBITYKIIbIN
MHOT'OTPaHHUK, 3JIEMEHTbl MHOTOTPAHHHKA, IPABUJIBHBIII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUIbl MHOIOIPAaHHUKOB (MHUpamMuia; IpU3Ma,
pSIMOYTOJILHBIN Mapasuienenume, Kyo).

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KiIaccupukauy  (BBIMYKJIbIE W HEBBITYKJIblE MHOTOIPAHHUKHU; MPaBUIbHBIC
MHOTOTPaHHUKU; MIPSMbIE U HAKJIOHHBIE MPU3MBbI, TapalIeJICIUIIE/Ibl).

OnepupoBaTh NOHATHIMU: CEKYyIIasl INIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSl METO/I CIEOB.

Ctpouth c€4eHUsI MHOTOIPAHHUKOB METOAOM CJIEAO0B, BBIITOIHATH (BBIHOCHBIE)
IJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJI CBEPXY, COOKY,
CHU3Y.

PemaTte 3amaun Ha HAXO0XKJACHHE TEOMETPUUECKUX BETUYMH MO 00pasiaM Win
aNropuT™MaM, NPUMEHSAS W3BECTHbIE AHAIMTHYECKHE METOAbl NpPU PEUICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3aJlady Ha BBIYHMCICHUE PACCTOSHHUN MEXIY ABYyMS
TOYKaMH, OT TOYKM JIO TpsIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU.

Pemiats 3a1aun Ha HaXOXKJAEHUE T€OMETPUUYECKUX BEJIUYUH 1O 00pasiiaM HIH
aNropuT™MaM, MPHUMEHSS U3BECTHBIE AHAIMTHUYECKHE METOJbl MpPU PEIICHUHU
CTaHJAPTHBIX MAaTEMAaTHUYECKUX 3aJad Ha BBIYUCICHUE YIJIOB  MEXIY
CKPEILMBAIOUIMMHUCS TMPAMBIMH, MEXKIY MPSAMOA M  IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.



Boruncnsath 00BEMBI U TUIOIIAIA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nupamua) ¢ IpuMeHEeHUEM (POPMYJT; BBIUMUCISATH COOTHOUIEHUS MEX Y TUIOIAASIMU
MOBEPXHOCTEHN, 00BEMaMU MOO0OHBIX MHOT OIPaHHUKOB.

OnepupoBaTh NOHATUSAMM: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OChb M
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MpeACTaBICHHYIO HAa YepTexkax U
pUCYHKaX.

[IpumeHsTh reomeTpuyeckue (GakThl AJsl PEIICHUsI CTEPEOMETPUYECKUX 3a/ad,
IIPEAIIOArarIIuX HECKOJIBKO Iar0B PEUIEHHUs, €CIU YCIOBUS IPUMEHEHUS 3a1aHbl
B IBHOH (hopme.

[IpuMeHAT, mpocTedme  MpPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaMTH HpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUMU B UCKYCCTBE.

[IpuMeHATh NMONTYyYEHHBIE 3HAHUS HA NPAKTUKE: aHAIU3UPOBATh pEAJIbHbBIC
CUTyallud W TPUMEHATh HM3YYEHHBIE NOHATHA B MPOLECCE IMOUCKA PEIICHUs
MaTEeMaTU4YeCKu CHOPMYTUPOBAaHHOW MPOOIEMBbI, MOJECIUPOBATh pEabHbIC
CUTyallUM Ha $A3bIKE TIE€OMETPUHM, MCCIENOBaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUH U TEOpEM, arrapara ainre0pbl; penarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKIEHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIIACC

OnepupoBaTh TMOHATUAMH: WIUHAPUYECKAsT MOBEPXHOCTh, OOpasyroiue
WIMHIPUYECKON TTOBEPXHOCTH; IIMIUH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoIne
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BparieHus (IIWIMHIP, KOHYC, cdhepa u map).

OOBICHATH CLIOCOOBI MOTYICHHS TEl BpaI[CHUSI.

Knaccudummpoath B3auMHOE pacroyioxkeHue chepol 1 MI0CKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CEerMEHTa; IIApOBOM CJIOI, OCHOBaHUE LIAPOBOTO CIIOSl, BHICOTA LIAPOBOTO CJOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M TIIOMQM  TIOBEPXHOCTEW Ted  BpPAIICHUSA,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHITUSIMU: MHOTOTPAHHUK, BIMCAHHBINA B Chepy M ONMUCAHHBIHI
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMAAsIMH MOBEPXHOCTEH U OOBEMAMU
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYpbl OT PYKM U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) IIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarp, HHTEpHpPETUPOBATH U MPeoOpa3oBbIBaTh HWH(OOpPMALUIO O
MIPOCTPAHCTBEHHBIX I€OMETPUUYECKUX (UTYpaX, MPEICTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE JEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIa/1af0T.

[TpuMeHsATh MpaBUIIO MApAIJIEIEIHUIIE IA.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOpPaMH, CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, paCKIaJblBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3aiaBaTh INIOCKOCTh YPABHEHHUEM B J€KAPTOBON CUCTEME KOOPIHHAT.

[IpumensTh reomeTpuueckue HaxkThl 17151 pEeIeHUs] CTEPEOMETPUUYECKUX 3a/1ad,
IPEANOJIAraInX HECKOJIBKO IIArOB PEIIEHNUS, €CJIH YCIOBUS IPUMEHEHUS 3aJaHbl
B SIBHOM (popMme.

Pemate mpocreiinine reoMeTpuuecKUE 3aaud Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pematp 3agaun Ha [10Ka3aTEIbCTBO MATEMATHYECKUX OTHOUIEHUM W
HAX0XJICHHE T€OMETPUUECKUX BEIMYMH M0 00pa3iiam Wil alropuTMam, IpUMEHss
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumensATr mpocTeMIMEe MOPOTPAMMHBIE  CpPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUECKUX 3a7a4.

[IprBOAMTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHWA HA NPAKTHKE: AHAIM3UPOBATH PEAbHBIE
CUTyallUM W IPUMEHATh HW3YYCHHBIE IIOHATHS B IMPOLECCE NOUCKA PEUICHUS
MaTeMaTu4eckd CQOpMyIHpPOBAHHON TPOOJIEMBI, MOJECTUPOBATH peaTbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPUHM, MCCIENOBaTh IOCTPOEHHBIE MOJEIH C
HCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHATUN U TEOPEM, aliapara anreOppl; pemarh
MMPAKTUUYECKUE 3a/1a4d, CBA3AHHBIC C HAXOKJIECHUEM F€OMETPUUECKUX BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIIACC
KoummuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHuMe pa3iesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Komrpoapusie | Ipaxtirieciire o0pa3oBaTe/bHbIE
padoThI padoTbl pecypebr
1 BBenenune B crepeoMeTpuio 10
9 [Ipsimble ¥ TJIIOCKOCTH B MPOCTPAHCTBE. 12 1
[MapannenbHOCTD MPSMBIX U TUIOCKOCTEN
3 [TepreHAMKYITSIPHOCTE MPSAMBIX U 12
TUTOCKOCTEN
4 VYTpl MeXIy MPSIMBIMH M TUIOCKOCTSMHU 10 1
5 MHororpaHHUKH 11 1
6 OO6BEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE

HaumenoBaHue pa3/iesioB U TeM uugposbie
Ne n/m P Kontponbubie | IIpakruyeckue (ucbp )

NPOrpaMMbl Bcero oOpa3oBare/IbHbIE

padoTbI padoThI
pecypchbl

Tena BpareHus 12

O06bEMBI TEN 5) 1

BekTops! 1 KOOpAMHATEI B TPOCTPAHCTBE 10 1

[ToBTOpEHue, 0600IIEHNE, v 1

cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabHubie
padoTsl

IIpakTuyeckue
padoThI

Jara
HU3y4eHHsI

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBarejibHbIE

pecypcsl

OCHOBHbBIE IOHITHS CTCPCOMETPHU: TOYKA,
npsimasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
n300paXKeHNUs IIIOCKOCTEN, apalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IonsTus: NEPECCKAOIUECA ITITOCKOCTH,
nepeceKarommecs npsamas U MmI10CKOCTb

IonsTus: IIEPECCKAOIUECA ITIIOCKOCTH,
nepeCcCKarommecs npsamMas U MMI0CKOCTh

3HaKOMCTBO C MHOTI'OI'paHHHUKaMH,
H3o6pa>1<eHHe MHOT'OI'PAaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIMOHHBIX YEPTECIKAX

HavaneHble cBeieHUs 0 KyOe v mupaMu/e,
ux pa3BEépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBesieHus 0 KyOe 1 mupaMmu/e,
UX pa3BEpTKU U Mojenu. CeueHus
MHOT'OTPaHHUKOB

[ToHsITHE 00 AKCHMOMATHYECKOM
MOCTPOCHHHU CTCPECOMCTPUHN: AKCHOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX




TTonsaTre 00 aKCMOMATUYECKOM

8 MOCTPOCHUH CTEPEOMETPUM: AKCHUOMBI
CTCPEOMETPHUH U CICACTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 MTOCTPOCHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS W3 HUX
[TonsaTue 06 akCHOMaTHYECKOM

10 MIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CIIEACTBHS W3 HUX
B3anMHOe pacrionoxxeHue npsiMbIx B

1 MMPOCTPAHCTBE: TIEPECEKAIONTHECS,
NapajuieIbHbIE U CKPEITUBAIOIINAECS
MpsIMbIE
[TapannenbHOCTh TPSIMBIX U INIOCKOCTEH B

12 MIPOCTPAHCTBE: MapaljieIbHbIE MPSMBIE B
MPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEH B

13 npoctpaHcte: [lapanienbHoCTh MpsMON U
IJIOCKOCTH

14 VYTIIbI ¢ COHANPaBICHHBIMA CTOPOHAMU

15 Yron Mexay NpsSIMbIMH B IIPOCTPAHCTBE

16 Yron Mexay NpsIMbIMH B IIPOCTPAHCTBE

17 [TapanienbHOCTb TIIOCKOCTEH:
napasieNnbHble TNOCKOCTH

18 CBoiicTBa mapamieabHbIX MIOCKOCTEH

19 [Ipocreiinue mpoCcTpaHCTBEHHBIE (DUTYPHI

Ha TUIOCKOCTH: T€Tpadip, KyO,




napasuielienuIe;|

20 [TocTpoenwue ceueHwmit

21 [TocTpoenue ceuenuit
KonTponsHas padora o teme "[Ipsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEH"
[lepneHUKYISIPHOCTD NPAMOU U

23 IJIOCKOCTH: NIEPIEeHIUKYISPHBIE IPSIMBIE B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MePIEHAUKYIIIPHBIE K MJIOCKOCTU

o5 [IpsiMble mapaienbHbIe U
HEPIEHANUKYIIPHBIE K ITIOCKOCTU

26 [Ipu3Hak neprneHANKYJISIPHOCTH MPSIMOM U
IIJIOCKOCTH

97 IIpu3Hak nepnesAUKyISIpPHOCTH IPSIMOU 1
IIJIOCKOCTU

28 TeopeMa o npAMON NepreHIUKYIIPHOU
IIJIOCKOCTU

29 Teopema o npsAMOi NEPIEHANKYIIPHOI
IIJIOCKOCTU

30 Teopema o npsAMoi NEPIEHANKYIIAPHOI
IJIOCKOCTU
[lepnieHIuKyIIAp U HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 TUIOCKOCTH

39 [lepnieHIuKyIIAp U HAKIIOHHBIE: PACCTOSIHUE

OT TOYKHU 0 IUIOCKOCTHU, PACCTOSIHHUEC OT




NPAMOM 10 TIOCKOCTH

[lepnenuKyInsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TUIOCKOCTH
[lepnieniuKyIsip U HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 10 TUIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YT O MEXTY
MIPSIMOM M TJIIOCKOCTBEO

36 JIByrpaHHsIil yroJ, TMHEUHBIN yroJl
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJ1, TMHEUHBIA YT OJl
JBYIPaHHOTO yria
[TeprieH IUKYASAPHOCTD IIOCKOCTEM:

38 MIPHU3HAK MEPIICHAUKYIIIPHOCTH JIBYX
IIJIOCKOCTEN
[TeprieHAMKYASIPHOCTD MIIOCKOCTEM:

39 MIPU3HAK NEPIIEHIUKYIIIPHOCTH IBYX
IIJIOCKOCTEN
[leprieHAUKYIAPHOCTD MJIOCKOCTEH:

40 IIPU3HAK MTEPHIEHIUKYISPHOCTH BYX
IJIOCKOCTEN

41 Teopema o TpEx meprneHauKyIsIpax

42 Teopema 0 TpEX NEPIEHAUKYIIAPAX

43 Teopema 0 TpPEX NEPIEHAUKYIIAPAX
KonTponpHast paboTa o Temam

44 "[leprieH AMKYISIPHOCTD NPSAMBIX U

Al

wiockocTel" ¥ "YTIIbl MeX 1y NPSMBIMU U




IoCKoCTAMHA"

45

IIoHATHE MHOTOIPaHHHUKA, OCHOBHBIE
3JIEMEHTHl MHOIOTPAaHHUKA, BBITYKIIbIE U
HEBBIIYKJIBIC MHOIOTPAHHUKH; pa3BEPTKA
MHOT'OI'DaHHHUKA

46

[Ipu3ma: n-yronpHas nmpu3ma; rpaHu U
OCHOBAHU MIPU3MBI; IIPsIMasi U HAKJIIOHHAs
MIPU3MBbI; OOKOBasi ¥ MOJIHAS TIOBEPXHOCTh
MIPU3MBI

47

[Tapannenenuren, NpsMOYroJbHBIA
napajJiesIenuIe]l ¥ ero CBoicTea

48

[Inpamuia: N-yronpHas MupaMuIa, FPaHA U
OCHOBaHUE NMHPaMUIbl; OOKOBAs U TIOJTHAS
[IOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas nupaMuaa

49

[IpaBunbHBIE MHOTOTPAaHHUKU: TIOHSTHE
MIPaBUJILHOIO MHOTOTPaHHUKA; [IPaBUJIbHAS
npu3Ma 1 npaBujibHas MUPaMHUIa;
MpaBUJIbHAS TPEYroJibHAs MUpaMuIa u
MIPaBUJIbHBIN TETPadp; KyO

50

Hpe,[[CTaBJ'ICHI/Ie O ITpaBHUJIbHBIX
MHOTI'OI'paHHHUKAax: OKTasaAp, A0ACKAJJAP U
HKOCAasxIp.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPU A
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONEeMEHTBI CUMMCTpPUU B TUpaMHUax,
HapajureJcnuIeaax, mpaBUJIbHbIX
MHOT'OIrpaHHUKax




Brluncrnenue 31eMeHTOB MHOT'OI'PaHHHUKOB:

> pEOpa, TuaroHau, yribl 1
[Tnommaas 60KOBOI MOBEPXHOCTH U TIOJTHOM
53 MMOBEPXHOCTH MPSIMON TIPU3MBI, TUIOTIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MPSIMOH TTPH3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MIPABWIIBHOM MUPaAMUIBI,
>4 TeopeMa o TIoIaan OOKOBOI ITOBEPXHOCTH !
YCEUEHHON MUpaMHU/Ibl
55 KonTtponpHas padbora mo teme 1
"MHororpaHHukn"
56 [Tonsitne 06 00BbEMeE 1
57 O06BEM TMPaMU/TBI 1
58 O06BEM TMPaMU/TBI 1
59 O0BEM TMPaMU/TBI 1
60 O0BEM TMPaMU/TBI 1
61 O06BEM TPU3MBI 1
62 O06BEM TPU3MBI 1
63 O0BEM TTpU3MBI 1
64 Kontponsnas padora no teme "O0bEMBI 1
MHOT'OI'PaHHUKOB"
[ToBTOpEHue, 0600IIeHNE CUCTEMaTH3aIUS
65 3HaHui. [TocTpoeHne ceuenuil B 1
MHOTOTPaHHUKE
IToBTOpEHuUE, 06001IeHNE CUCTEMATH3AIHS
66 3HaHUU. BelunciaeHnue pacCTOSHUN: MEXIY 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT




TOYKH 10 IIIOCKOCTU, MCIKIAY
CKpCIIMBAOIIUMUCSA IIPAMBIMU

67 Wrorosas koHTpoJIbHAs paboTa

[ToBTOpEHue, 06001IIeHIE CUCTEMATH3AIHS
3HaHUU. BBIYMCIIEHHE YIII0B: MEXIY

68 CKPEIIMBAIOIIAMUCS TPSMBIMH, MEXKTY
MPSIMOH U TUIOCKOCTBIO, IBYTPaHHBIX

YTJI0B, YTJI0B MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO HACOBIIO
[TPOI'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTpoabHubie
padoThl

IIpakTuyeckue
padoThI

Jara
HU3y4eHHsI

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBarejibHbIE

pecypcsl

Cdepa u map: eHTp, paanyc, IMaMeTp;
IJIOMIA/Ib MIOBEPXHOCTH Chephl

B3aumHoe pacnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHasl INIOCKOCTh K
cdepe; miomaab cheps

N3obpaxenue chepsl, mapa Ha
mwrockocT. CeueHus mapa

[unmmaapudeckast TOBEpXHOCTb,
00pasyromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IMJIHHIPUIECKON
MOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yIoIas ¥ OCh;
IUIoIIa s OOKOBOM U ITOJIHOU
MTOBEPXHOCTH

N3obpaxenne NUIMHAPA Ha TUIOCKOCTH.
PazpépTka nmmnapa. CeyeHus

IWIHHPA (TDI0CKOCTHIO, MapalieTbHON
WJIM IEPTICH UK YIS PHOM OCH IIMITHH]IPA)

Konnueckas moBepxHOCTh, 00pa3yroliue
KOHMYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOH MOBEPXHOCTH




Konyc: ocHOBaHuE U BepILINHA,

8 o0pa3yroIas u 0Ch; IIIOMAab O0KOBOU U
IIOJTHOW ITOBEPXHOCTH
Yceu€HHBIN KOHYC: 00pa3yromiye u

9 BBICOTA; OCHOBAHUS U OOKOBasI
MTOBEPXHOCTH
N3006pakenne KoHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHnst KOHyca

10 (TTOCKOCTBIO, TTApaIIIEITbHON
OCHOBAHHIO, Y TUIOCKOCTHIO, TPOXOISIIEH
yepes BEPIIUHY)

1 KoMOuHarus Tei BpaieHus |
MHOTOTPaHHUKOB
MHororpaHHuK, OMCaHHBII OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WM B TEJIO BPALICHUS

13 [Tonsitre 06 00bEMe. OCHOBHBIE
CBOMCTBa 0OBEMOB TeI

14 O0bEM mIMHIIpa, KOHyCa

15 O6bEM 11apa u momaab cepbl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CooTHOLIEHHS MEXKY IUTOIAIMU
MOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEI

17 KonTtposnpHas pabota o temam "Tena
Bpamenus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue U BBIYUTAHUE BEKTOPOB

20 YMHOK€EHNE BEKTOpA Ha YHCIIO




21

Pasnosxenne BekTopa 1o TpéM
HEKOMILIaHapHbIM BekTopaM. IpaBuno
napaJiienenumnena

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPaBUII ACUCTBUH €
BEKTOpamMu

23

[IpsiMoyroapHas cucTemMa KOOpAUHAT B
npoctpancTse. Koopaunare! BekTopa.
[Ipocreiimme 3a1a4n B KOOpAUHATAX

24

Yron mexay Bektopamu. CKalsapHOe
MIPOU3BEICHUE BEKTOPOB

25

Brruncnenue yrioB Mex 1y MPSIMBIMA U
IIJIOCKOCTSAMU

26

KoopamHaTHO-BEKTOPHBIN METOJ PU
pELIeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponsHas padora o reme "BekTopsl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHME, 0000IICHHE U
cucreMaru3anus 3HaHuil. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpEeHME, 0000IICHHE U
cucremMaru3anus 3HaHui. OCHOBHBIE
¢urypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEeHnue, o0oOIIeHNE U
cucTeMaTH3alus 3HaHUH. 3a1aun
TUTAHUMETPUHU U METOJIbI UX PEIICHHS




[ToBTOpEeHnue, 06o0IICHHE U

31 cucTeMaTH3anus 3HaHuH. 3a1aun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpEHue, 0000IICHHE U

30 cucremaTu3anus 3HaHuil. OCHOBHbIE 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HroroBas KoHTpoJbHAs padoTa 1

34 [ToBTOpEHME, 0606meHI/ie u 1
cUCTeMaTH3aIHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOBTIIO 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYHEHUKA

* Maremaruka: anreOpa 1 Hauajia MaTeMaTHYE€CKOr0 aHajIu3a, TeOMETPUSL.
I'eometpus, 10-11 knaccerl/ Atanacsia JI.C., byryzos B.®., Kagomiies C.b. u

npyrue, AkuuonepHoe oouectBo «M3narensctBo «lIpocBemenue»

METOOANYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

I'eometpus. 11 knacc. Aunaktuyeckue matepuansl. bazoBbiii 1 yriyOJIeHHbBIN
ypoBHu./b.I".3uB/- M.: TIpocsemienue,2017

I'eometpus. 10 knacc. Jlunaktuyeckue matepuainbl. bazoBsiii 1 yrioyOaeHHBIHM

ypoBHH./b.I".3uB/- M.: [IpocBemenne,2017

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://urok.1sept.ru/articles/582818

http://alfusja-bahova.ucoz.ru/load/7klass/4-3-2

https://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatn
ost 5-11 2008/p0/
https://education.yandex.ru/

https://uchi.ru/


http://alfusja-bahova.ucoz.ru/load/7klass/4-3-2
http://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatn

https://lwww.yaklass.ru /
https://math-oge.sdam

https://resh.edu.ru


http://www.yaklass.ru/
http://www.yaklass.ru/
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