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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpus» 0a30BOro ypoBHs HJisi
obyuaromuxcss 10 —11 kmaccoB paspabotana Ha ocHOBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHApTa CPETHETrO o0IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIAEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, M TPaAMIMA POCCUICKOTO 00pa3oBaHUs.
Peanuzauust mporpaMMbl 00€CTIeUMBAET OBJIAICHUE KIIOYEBBIMU KOMIETEHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CaMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TO3HABATEIHHOTO PA3BUTHUSA
JUYHOCTH 00yJarONuXCsl.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAKTUYECKOW 3HAUYMMOCTBIO METANpPEAMETHBIX H
IpEeIMETHBIX Pe3yJbTaTOB OOyUEHHUS T€OMETPUH B HAIPABJICHUU JTUYHOCTHOTO
pa3BuUTUsl OO0ydYarommxcs, (QOpMUPOBaHUS (PYHKIMOHATIBHOW MaTeMaTUYEeCKOM
I'PaMOTHOCTH, U3yYEHUs IPYTUX y4eOHbIX AMCUMILINH. Pa3Butue y oOyuaromuxcs
IPABWIBHBIX IPEICTaBICHUA O CYHIIHOCTH M INPOMCXOKIECHUM T€OMETPUUYECKUX
abCcTpakiuii, COOTHOLUICHHH PEaJbHOTO0 M HACATBHOTO, XapakKTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAYKOW SBIEHHM M MPOLECCOB pPEAIBHOTO MHUpPa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHUECKOIO MOJCIUPOBAHUS B HAYYHOM
NO3HaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaluxcs, a TaKKe KAauecTB MBIIIJIEHUs, HEOOXOAMMBIX [JIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OJHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEAHETO
oOmero o0pa3oBaHus, TaK KaK OOECIIEUYMBAET BO3MOXHOCTb M3YyYEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MblIUIEHHE, (HOPMHUPYEMOE MPU H3YYEHHH OOYyYarolIMMMCS
MNOHSATUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pELICHUS TeOMETPUYECKMX 3aJa4, YMEHHUE BBIJBUTATb U OIPOBEPraThb
TUIIOTE3bl HETOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PEUIEHUM 3a/lad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00JacTsIX AesITeNbHOCTH 4yenoBeka. OpHeHTalus 4elloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHUaIbHOTO ObITHs, (opma
OTPaXEHUS OKPY’KAIOLIET0 MHUPA, YCJIOBHE YCHEIIHOIO MO3HaHWS M aKTHUBHOIO
npeoOpa3oBaHusl  AEUCTBUTENbHOCTU. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW W TPYIOBOM JESATEIBHOCTH,



ABIIACTCS OOHUM U3 MPOGECCHOHATBFHO BaXXHBIX KAauyeCTB, MO3TOMY aKTyalbHa
3ajaya (OPMHUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJATOTOBKE K MPAKTUYECKON AESITEIBHOCTH IO MHOTHUM HAIIPABICHUSIM.

Ilens ocBoeHusi mporpammbl yueOHOro kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcsi ~ 4yepe3  OOeCmeueHHe  BO3MOXKHOCTH  MPHOOpETEHUsT U
UCTIOJIb30BAHUSI  CHCTEMAaTHYECKUX TE€OMETPHUYECKMX 3HAaHUH U JCWCTBUH,
cneur(UIHBIX T€OMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJHKEHUST 00pa30BaHUs
0 CHENHATIBHOCTSIM, HE CBSI3aHHBIM C PUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[IporpaMmMa 1o reomeTpur Ha 0a30BOM YpOBHE MpeIHA3HayeHa Jis
00y4aromuxcsi CpeAHeN MIKOIbI, HE MCTIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYIHEHHNA
Ha YpOBHE OCHOBHOIO 0011ero oopazoBanusi. Takum o0pa3zoM, oOydaroliuecs: Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTEeMaTUYeCKHE YMEHUS, CBS3aHHBIC
co crnenu(puKod TEeOMETpUU M HEOOXOAUMBbIE I KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YyUWUTh T'€OMETpuio Oosee
riyOOKO, eciM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HaHUSAX B MPOPECCUOHATLHON AEATEIbHOCTH.

JloCcTiKeHHe 1eNM OCBOGHMS TNPOrpaMMbl 00ecHeunBaeTcs pelIeHHeM
COOTBETCTBYIOIIMX 3aday. [IpuopuTeTHBIMM 3ajayaMH  OCBOCHHA  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KyJIBTYpBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHpOBaHHE TPEACTABICHUS O MHOTOIPAaHHHMKAX M Telax BpaIleHUs
KaK O BOKHEHIINX MAaTEeMaTHUYECKUX MOJENAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOILIEr0 MUPA;

o (¢opmHpoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekax, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHUKH U TeJla BPaIleHuUS;

e OBJIaJICHUE METOJIAMHU PEIICHHUs 33Ja4 Ha MOCTPOCHHUS HA U300paKEHUSX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMH TOHSATHSIMH O
MHOT'OIpaHHHMKaX U TeJlax BPAIICHUs U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMH  peIleHHs] OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHHEe yMEHHUA MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHHs B XOJ€ PELICHHUs CTEPEOMETPUUYECKHX 3aJad U 3a7ad C
NPaKTUYECKUM COJIEPKAaHUEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0yyaromuxcsi, MO3HABATEJIbHON  AaKTUBHOCTH,  HCCIIEI0BATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIIICHUS;



e (opmupoBanue GyHKIIMOHATBEHOM TPaMOTHOCTH, pEJIeBaHTHOM
FEOMETPUN: YMEHHE pPaclo3HaBaThb MPOSIBIECHUS T[E€OMETPUYECKHX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyalUsIX U INPU U3YYEHUU JPYIMX Y4YEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX HaA SA3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPHUUECKUE MOJEIIH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar sl PEIIeHHUs] MNPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJIYYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCS BKJIOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHMs 3ajady, pEIIaeMbIX Ha YpOBHE
UHTYWUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHM30BaHHas padoTa Hal
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOIO M IPOCTPAHCTBEHHOI'O
MBILUIEHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NalbHENUIIEMY U3YUYEHHIO PEAMETA.

[Tpennourenue oTAAETCSA HATISIAHO-KOHCTPYKTUBHOMY METOYy OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEAMETHO-
IIPAKTUYECKOM JEATENBbHOCTH. Pa3BuThe INPOCTPAHCTBEHHBIX IPEACTABICHUM Y
ydalnxcs B Kypce CTEPEOMETpUM IMPOBOJIUTCSA 3a CYET pELIEHUs 3a4ad Ha
CO3JaHHE  IPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEpPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3za MPOBOAMUTCS C OMOPOM Ha
HaIJAIHOCTh, a OIIEpUPOBAaHUE O00Opa3oM — B YCIOBUAX OTBJIEYEHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPHKaHUSL.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «['eomerpum» B 10—-11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTU B MPOCTpAaHCTBEY, «Tena BpareHus»,
«BeKTOopbl 1 KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHKE JTOTUYECKUX YMEHUMN
pacnpenensercd HE TOJbKO IO COJAEPKATENIbHbIM JIMHUSM, HO W 1O ToJaM
00y4yeHHUs Ha YPOBHE CpeJIHEero o011ero oopa3oBaHusl.

ConepxaHue 00pa30BaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOGHHUsI paboyeil mporpaMmbl, pacmpeneiaéHHbIM 10 TojgaM OOydYeHHs,
CTPYKTypUpPOBaHO TakuM o00Opa3oM, 4YTOObl OBJAJCHHE T'€OMETPUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYIATEIBHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CUCTEMY T€OMETPUYECKUX IPENCTaBICHUM OOydarolUXCs, paciiupss U
yray6usist €€, oOpa3ysi MpOUYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpun otBoauTcs 2 yaca B Heaento B 10 kinacce u 1 gac B
Henenmo B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



HEJEBBIE OPUEHTUPHI ITPOT'PAMMBbI

PaGouas mporpamma Mo reoMeTpuu COCTaBJIEHA C YYETOM paboyeil mporpaMMel
Bocrutanuss MBOY COLI Ne56 ropoga KupoBa B COOTBETCTBHUU C LIEJIEBBIMU
OpUEHTHpaMU, HanpaBieHHbIMU Ha peann3anuio @I'OC COO.

COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpeoOMETpuu. Touyka, TIpsAMas, IJIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATUYECKOM MOCTPOCHUM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3aumHoe pacnosoxkeHrne MNpsMBIX B HPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajuleJIbHble W CKpemuBarommecs npsmele. [lapamiensHOCTs NpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MapaJUIEIbHbIE TNPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMON M IJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXKIy IpPSAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: [apaJijieiIbHbIC IIJIOCKOCTH; CBOMCTBA
napajienbHbIX Iiockoctei. [lpocTeifine mnpocTpaHCTBEHHbIE (QUIYpHl Ha
IJIOCKOCTH: TETpadap, KyO, napasuiesenume]i; HOCTPOSHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIECHIUKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NApPAUICIBHBIE M TEPIEHAMKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU
NEPHNEHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY MNPsIMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHWHBIA yroia JBYTPAaHHOIO  yIJIA.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHAE OT TOYKH 0 IJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM A0  IJIOCKOCTH,  MpoeKuus  (GuUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHAUKYJSIPHOCTH — ABYX
IUIOCKOCTEU. TeopeMa 0 TPEX NMEePHEHAUKYJIISIPaX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yronpnas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MBI, NIpsiMasi U HAKJIOHHAsI IPU3MbI; OOKOBasi U
MOJIHAs MIOBEPXHOCTh IPU3MBIL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUPaMU/Ibl; OOKOBAs M MOJIHASI TOBEPXHOCTh MUPAMUbI; TPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl Npu3Mbl M nupamuabl. IIpaBunbHbIE



MHOTOTPAHHUKH: MOHSATUE MPABWIBHOTO MHOTOTPAaHHUKA; MPaBWIIbHAS MpU3Ma U
NpaBWibHAs THUpPaMUJIa; NpaBUJIbHAs TPEYrojibHasE MHUpaMuAa M TPaBWIbHbBIN
TeTpasap; KyO. IlpeacrtaBneHune O mNpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadIp,
noaekadap U ukocadap. CeueHust Npu3Mbl U TAPAMHU/IBIL.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPAMOW,
IJIOCKOCTUA.  DJEMEHThl CHUMMETPUM B MNHpaMUAaxX, Mapajuiesienunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.

Bbluucienue 5>7eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, YIJIbl.
[Tnomaar OOKOBOM MOBEPXHOCTH MW TIOJHOM TOBEPXHOCTH NPSMON IPU3MBI,
IJIOLIAJb OCHOBAaHUM, TeopemMa O OOKOBOW IMOBEPXHOCTU MPSIMON TMPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOBEPXHOCTH TMPABUIBLHOW MHUPAMUIBI,
TeopemMa O IUlomaAu yceu€éHHouW mnmpamunabl. [lonstue 00 00béMe. OOBEM
MAPAMHU/IbI, IPU3MBL.

[TonoGueie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOUaAsIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJ.

11 KIIACC

Tena Bpamenust

Humuaapuueckas MOBEPXHOCTb, oOpasyroliue UIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKON mMoBepxHOCTH. [lunauHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTb, OOpa3yrollass U OCh; IUIOMIAAb OOKOBOM M TMOJHON
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON nmoBepxHocTU. KoHyC: OCHOBaHME U BeplirHa, o0pasyroias
U OChb, IUIOMaAb OOKOBOM W TIIOJHOW IOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0pa3syroiye 1 BhICOTa; OCHOBAHUS U OOKOBAsI MOBEPXHOCTb.

Chepa u map: meHTp, paauyc, THAMETP; IUIOMIAIb MMOBEPXHOCTU CQeEpHl.
B3anMHoe pacnonoxkenue chepsl U MIOCKOCTH; KacaTelabHasl TNIOCKOCTh K cdepe;
TJI01ab CephI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEpTka LUIMH]Ipa U KOHYCA.

KoMOuHanuyu Tem BpamieHWss W MHOTOTPAaHHUKOB. MHOTOTpAaHHUK,
omMCcaHHBIM OKoJI0 cdepwl; chepa, BHUCaHHAST B MHOTOTPAHHHUK, WU TEJO
BpaICHUS.

[Tonsarue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
OPsIMOYTOJILHOTO Tapajvienenunena u ciueActBus u3 He€. OO0BbEM HMIMHIpA,
koHyca. O0BEM 1mapa u miomaas chepsl.

[TomoGubie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEN, 00BEMAMU MTOTOOHBIX TE.



Ceuenuss wmwivHApa (DApaJUIENbHO M NEPHEHAMKYJISAPHO OCH), CEUYECHHS
KOHyca (mapajuieIbHO€ OCHOBAHUIO M NPOXOJSIIEE 4Yepe3 BEpIIMHY), CEYEHUs
mapa.

BeKkTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocty U B npocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxkeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mnapamienenunena. Pemenwe 3agad, CBSI3aHHBIX C
OpUMEHEHHEM MpaBui JelcTBuil C¢ BekTopamu. llpsmoyrosbHas cucrema
KoopAauHaT B npocTtpaHcTBe. Koopaunatel Bekropa. [lpocreiimme 3agauu B
KOOpAMHATAaX. YTroid Mexay Bekropamu. CKallsipHOE IPOU3BEAECHUE BEKTOPOB.
Brluucienue yrioB Mexay MPSMBIMU U IJIOCKOCTSMU. KOOpIMHATHO-BEKTOPHBIN
METO/I IIPU PEIICHNN T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«Maremartukay XapakTepu3yloTCs:

I'paxkianckoe BocniuTaHKe:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrOo OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUA,
NpoIeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPBI, OMPOCHl MU TIp.), YMEHHUEM
B3aUMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTAMHU B COOTBETCTBUH C HX
GYHKIUSIMA ¥ Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MACHTHYHOCTH, YBOKCHUS K
MPOLIJIOMY U HACTOSAIIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HWCIIOJh30BAHUIO 3THUX JOCTIKEHWU B JPYTUX HayKaX, TEXHOJOTHAX, cdepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
OCO3HaHUEM JTyXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWS, HSTUYECKOrO0  IOBEJEHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUI HAaYKH U JIEITEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYayIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajay, peleHnu, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKHWE 3HAHUSA B
MHTEpecax 3J0pOBOro U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHA U

OT/IbIXa, peryisipHas ¢buznueckas AKTUBHOCTB); buznyecKoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUSIX CIIOPTUBHO-0310POBUTEIBLHON
JeSITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOUS;, MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIAaTh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IUIAHBI;



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTEeMaTHYeCKOMYy OO0pa3oBaHUIO U
caM000Opa30BaHNI0 Ha TPOTSKEHUHM BCEH JKU3HU, TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYECKUX 3a1a4 MaTeMaTHIECKON HAIPaBICHHOCTH.

IKOJIOrn4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO 3KOJIOTHUECKOW KYyJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTLHO-IKOHOMHYECKUX TIPOIECCOB Ha COCTOSHUE MPHUPOTHON M COIMATLHOU
Cpelbl, OCO3HAHHEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MPoOJIeM;
OpHCHTAIIMCH HAa MPUMEHEHHE MATEeMAaTUYCCKUX 3HAHUHM JUIsd pElICHUs 3a1ad B
00J1acTH  OKpY)KAIOLICH Cpefpl, IUIAHUPOBAHMS TIOCTYIIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJIEACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAYKM U  OOLICCTBEHHOW MPAKTHKH, IOHUMAaHUEM
MaTeMAaTHYeCKON HayKu Kak c(hepbl 4YelOBEYECKOH JAeSTEIbHOCTH, JTaIloB ¢
pa3BUTUSA W 3HAYMMOCTH JUJISI PAa3BUTHS I[MBWIW3AIWW; OBJIAJICHUEM SI3IKOM
MaTEeMaTHKd M MaTeMAaTHYECKOW KyJIbTYpOW KaK CPEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIICIOBATEIIbCKYIO JICSITEILHOCTD
WHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO TMpeameTa
«Marematuka XapaKTEPUIYIOTCS OBJIQICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elicCmeUusMU, YHUBEPCAIbHBIMU PecYIIMUBHBIMU OeliCMBUIMU.

1)  Vuusepcanvnuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OyUarowuxcs (oceoenue
Memo008  NO3HAHUA — OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J102UYECKUX,
UCCTIe008aMENbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue JeicTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMAaTHYECKUX
00BEKTOB, TOHATHNA, OTHOIICHWW MEXIy MOHITHAMH; (HOpMyITupoBaTh
OTIpENIeTICHUs]  MOHATWN; yCTAHABIMBATh CYIICCTBEHHBIM  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHMUSA MJii OOOOIICHHWS W CpPaBHEHUS, KPUTEPHH
IPOBOAMMOTO aHAIIN3A,

e BOCHpUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHUSA:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
NpOoTUBOpeYHsi B (akTaxX, AaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemyiaraTh  KPUTEPUU  JUIS  BBISBICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, IEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNIbCTBa MaTeMaTU4YeCKUX
YTBEPXKICHUI (TPSMBIE U OT MPOTHBHOTO), BHICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbL;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adauyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOUpaATh Hauboiee MNOAXOAAUIMN ¢ Yy4€ToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBaTeIbCKUe AeiCTBUA:

e HCIOJb30BATh BOIMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmynarpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUne, Mpodiemy,
yCTaHABIMBATh HCKOMOE€ W  JaHHOe, (QopMHUpOBaThH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CTUTAaHUPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00beKTa, SBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHHO (HOPMYITHPOBATH OOOOIICHUSI M BBIBOJIBI TIO pE3ybTaTamM
POBEAEHHOTO HAOIIOEHUSA, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIyYeHHBIX pPe3yJIbTaTOB, BEIBOJOB U 0000IICHU;

e IPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCa, a TAKKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUIUTH MHGOPMAILIMK, JAHHBIX, HEOOXOIMUMBIX /Jisi OTBETA
Ha BOIIPOC U JJIsl pEUICHUS 3a]1auu;

e BBIOMpaTh UWH(DOpPMAIMIO U3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pa3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,;

e CTPYKTYpUpOBaTh MHGOpPMAIINIO, IPEACTABIATh €€ B pa3NIMyYHbIX (hopmax,
WTIOCTPUPOBATh Tpaduuecky;

e OIICHUBATH HaJEXKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHueepcanvhbie KOMMYHUKaGmu@Hble Oelicéus,  0becnevuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:



BOCIPUHUMATh M (HOPMYIHPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATh MOJTY4YECHHBINH Pe3yiIbTaT;

B X07ie 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMon 3a/1a4uu, BbICKa3bIBaTh UJI€H, HAIICJIEHHBIE HA TIOUCK
peIlIeHUs; COMOCTABIATh CBOM CYXJIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapy>XMBaTh Pa3iu4HMe U CXOJCTBO IMO3MUIIMI; B
KOPPEKTHOH Gopme HopMyIHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHUS;
OpPEACTaBIATh  pe3yJbTaThl  PEIICHHS  3aJadd,  OKCIEpPUMEHTa,
UCCIIEIOBAHMSI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAlUU U 0COOEHHOCTEN ayIUTOPUH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHIUBUyIBHON pabOThI PH pENICHNH YU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOUM JEeATEIHbHOCTH, IUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOMN
paboThI, pactpeaeNiaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKAATh MPOIECC
U pe3yibTat paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYK1eHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBbD» W WHBIE), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH UWICHAMHA KOMAaH/IBI,
OIICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuusepcanvuvie  pecynamuenvie  Oeiicmesus, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanmus:

COCTaBJIATH IUIaH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 perIeHus
C YYETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIBHOW pedIeKcMr Kak OCO3HAHHS
COBEpUIAEMBIX JIEMCTBUA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJS Ipolecca H
pe3yJibTaTa peleHus MaTeMaTHIYeCKOHN 3a/1auu;

NpEABUJIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh NpPHU PELICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, JJAHHBIX, HANJCHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pE3ylbTaTa WEIH M YCIOBUIM, OOBSICHSITDH
IIPUYUHBI TOCTHKECHUS WIM HEJOCTH)KEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOJHTh OIIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBatTh MOHATUSIMU: TOUKA, IPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCUOMBI CTEPEOMETPUU M CJIEJACTBUS W3 HUX IPU PEIICHUU
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUSMU: MAPAIIIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMBIX
U TUIOCKOCTEM.

KnaccugunmpoBaTh B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYI'PAHHBIM Yroj, TpaHU JBYTPAHHOIO YIJIa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YTIJIa; TpajyCHas mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATHUSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHN
MHOT'OTPAaHHHUK, DJIEMEHTHI MHOTOIpaHHUKA, IPaBUIIbHBI MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TIUpamMuia; MpU3MAa,
PSIMOYTOJIBHBIN TTapaJIeIeNHIe I, Ky0).

Knaccudummposatsb MHOTOTPaHHUKHU, BbIOMpas OCHOBAaHUS TUTS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKH, IPaBUJIbHbBIC
MHOTOTPAHHUKH; MPSIMbIE U HAKJIOHHBIE TIPU3MBbI, TTapasUICIICTTUICIbI).

OnepupoBatTh MOHATUSIMU: CEKYIIasi JIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOCHUS CEUEHUH, UCTIONB3YSI METOJ] CIICIOB.

CTpouTh CEUEHHMS] MHOTOTPAaHHHUKOB METOJOM  CJIEIOB,  BBITOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHW W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI
CBEpXy, COOKY, CHH3Y.

Pemate 3aaun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3aM Win
aIropuT™MaM, NPUMEHSASI U3BECTHbIC AHAIMTHUYECKUE METOAbl NPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXIy JABYMS
TOYKaMH, OT TOYKH JO TPSAMOM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEILHUBAIOIIUMUCS MIPSIMBIMH.

Pemate 3aaun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aIropuT™MaM, NPUMEHSASI U3BECTHbIC AHAIMTUYECKUE METOAbl NPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3ajlad Ha  BBIYUCJIEHHE YIJOB  MEXIY
CKPCIIMBAIOIIUMUCS TPSIMBIMH, MEXIY TMNPSIMOM W  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSAMHU, IByTPAHHBIX YTJIOB.



Brruucasate 00bEMBI U TUIONIAAN TOBEPXHOCTEN MHOIOTPAHHUKOB (IIpU3Ma,
nupaMuja) € MOpUMEHEHHEeM (QOpMyJ; BBIUUCIATH COOTHOILIEHUS MEXKIY
IUIOMIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPHUS B IPOCTPAHCTBE;, LEHTP, OChb H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEJICTaBICHHYIO HAa YepTeXKax U
PUCYHKaX.

ITpumenaTh reomeTpuueckue (aKkThl Uil PELIEHHUS CTEPEOMETPUUECKUX
3a/1a4, MpEeAnoJaralouuX HECKOJIbKO [IaroB PELICHMs, €CIU YCIOBHSI IPUMEHEHUS
3aJlaHbl B IBHOH (opme.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJMYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIUM3UPOBATH pPEAbHBIC
CUTyallun W IPUMEHATh W3YUYCHHBIC IIOHATHS B INPOLECCE IOMCKA PELIEHUs
MaTeMaTHYeCKu C(OPMYIUPOBAaHHONM MPOOJIEMBbI, MOJAEIUPOBATh PpEaJbHbIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHSATHI U TeOpeM, anmapara aireopsl; perarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKNUX BEJINYNH.

11 KIIACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yrolue
IIMHAPUYECKOM  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (UIUHAP, KOHYC, cepa U map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpPAILICHUSI.

KnaccudumupoBaTh B3aMHOE pacroyiokeHue cGepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSIMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOIO CIOS;
1aPOBOU CEKTOP.

Bbruucnsate  00bEMBI M IUIOMIAAM  TOBEPXHOCTEH Tel  BpalleHHS,
reOMETPHUECKUX TeJ C MPUMEHEHHNEM (OPMYIL.

OnepupoBaTh TOHATHSAMH: MHOTOIPAaHHHMK, BIIMCAaHHBIM B cdepy ¥
ONMHCaHHBIN OKoNIO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WU TEJO
BpalllCHUS.

BbIUMCIATE COOTHOIICHUSI MEXIY IUIOMIAJSMH MOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEII.



N3o00paxaTh u3ydaeMble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) TITIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
¢Guryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTb CEUEHUSI TEJ BPALLEHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEJICTaBICHHYIO HAa YEepPTeKax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE JEHCTBHSI CIOKEHHUST BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpPA Ha YUCIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00JIaJJatoT.

[IprMeHATH MPaBUIIO NapasuIeIICIUIEAA.

OnepupoBaTh NOHATHIMU: IEKAPTOBBI KOOPJIAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YTOI MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBI.

Haxomute cymMmmy BEKTOPOB M MPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJspHOE IIPOM3BEIACHUE, pACKIAAbIBaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JE€KaPTOBOM CUCTEME KOOPAMHAT.

[TpumensaTy reomeTpuyeckue (aKTbl JUIS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralolnX HECKOJIBKO IAaroB PELICHUs], €CIIU YCIOBHs IPUMEHEHUS
3aJlaHbl B IBHOHU (hopMe.

Pemate mpocreiine reoOMETpUYECKHE 3aJadd HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOAA.

Pemate 3amaum Ha JOKa3aTENbCTBO MATEMAaTHYECKMX OTHOLIEHUW U
HAX0XkJIEHWE FEOMETPUUECKUX BEJIMYMH M0 00pa3laM Wi allrfOpUTMaM, MPUMEHSss
W3BECTHBIE METOBI ITPU PEILICHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATp HpoCTEMIIME MNPOTrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a4a4.

[IpuBOIMTHE NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUM M IIPUMEHATh HU3Y4YCHHBIE IIOHATUSA B IPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIUPOBAHHONW MPOOJIEMbI, MOJAETUPOBATH peEajbHbIC
CUTyallUH Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmapara aireopsl; pemarb
IIPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoimnuecTBo yacos DJIEKTPOHHbIE BocnurareabHbIi
HaunmeHnoBanmue
Ne (undposbie) MOTEeHUHAJI pa3aeia/TeMbl
pa3/1esioB U TeM Kontpoabubie IlpakTuyeckue
n/n Bcero oOpa3oBaTejibHbIE
MPOrpamMMbl padoTsI padoThbI
pecypchl
° noOyxaeHue
00yJarommxcs K
COONIIONIEHUIO  HA  ypOKe
OOIIETTPUHSATHIX HOPM
BBenenue B 10 bubmmoreka [JOK OBE/IeHUS, TIpaBHII
CTEPEOMETPHUIO https://m.edsoo.ru/1¢209e37 OOLIEHUs CO CTapIIUMH U
CBEPCTHUKAMHU, TPUHITUIIOB
yu4eOHOM UCUMIUIMHBI U
CaMOOpraHU3aIINH;
L IIPUBJICUCHUE
BHUMaHUsl 00ydJarommxcs K
LEHHOCTHOMY aCIeKTy
U3y4aeMbIX  Ha  ypoOKax
SBJICHUI, OpraHu3alus HUX
[IpsimMble 1 TUIOCKOCTH o
paboThl ¢ moay4aeMmoil Ha
B IIPOCTPAaHCTBE. BuGnmorexa LIOK YpOKE COITMAIbHO 3HAYUMOMN
ITapanneabHOCTH 12 1 e
P https://m.edsoo.ru/1¢209¢37 nHpopmaneh
IPSIMBIX U MHUIIUPOBAHUE ee
TUTOCKOCTEHt obcyxIeHus,
BBICKa3bIBAHUS
00y4aroIIMHCS CBOETO
MHEHHS 10 €€ IIOBONY,

BBIpaOOTKM CBOEro K HeEH
OTHOIIICHUS;




o HCIIOJIb30BaHUE
BOCIIUTATCIbHBIX
BO3MOKHOCTEH COAEpKaHUS
y4eOHOTo TmpenMmera uepes

JIEMOHCTPALHIO
o0yJaromumMcst  PUMEPOB
OTBETCTBEHHOTO,
TPaKIAHCKOTO  MOBEICHHMS,
HPOSIBIICHUS
YeJIOBEKOIIOOHS u

T00OpOCEepPICYHOCTH, —Yepe3
noadoOp COOTBETCTBYIOLIUX
TEKCTOB IS YTCHHS, 3aj1ad
JUIS peUIeHus, MPOOJIEMHBIX
CHTYallUil ISl 0OCYXKICHUS
B KJIacce;

[leprieHAMKYISIPHOCTH
IPSIMBIX U
IJIOCKOCTEMN

12

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209¢37

L MpUMEHEHHE Ha
ypoke MHTEPaKTHBHBIX
dbopm paboThl
o0yJaronmxcsi:
MHTEJJIEKTYaIbHBIX urp,
CTUMYJIMPYIOLIIX
M03HABATEIbHYIO
MOTHUBAIUIO; JUCKYCCUH,

KOTOpbIE JaloT  yYalIuMCs
BO3MOXKHOCTh ~ IIpuoOpecTu
OTIBIT BEJICHUS
KOHCTPYKTHBHOTO JIMAJOra;
TPYNIoOBOM  pabOTHl  WMIH
paboTbl B mapax, KOTOpBIE
y4ar HIKOJIbHUKOB
KOMaHIHOW  pabore  u
B3aMMOJIEHUCTBHIO c




JIPYTUMU JE€TbMH;

L BKJIIOUEHHUE B YPOK
UTPOBBIX BU/JIOB
JesATEIbHOCTH, KOTOpBIE
MIOMOTaIOT noJiepKarhb
MOTHUBAIIUIO JleTen K
MOJTYYEHHIO 3HAHUM,
HaJa)XUBAaHUIO TMO3UTHUBHBIX
MEXITMYHOCTHBIX
OTHOIICHUH B KJIacce,
MOMOTAIOT  YCTAHOBJIEHHUIO
To0poXKenaTeTbHOM
arMochepsl  BO  Bpems

ypoKa;

L4 opranmsanus
nie)cTBa MOTHBHPOBAHHBIX
u 3PYAMPOBaAHHBIX
Yrael mexny yqammxes Hax nx
MPAMBIMH H 10 bubnmnorexa [IOK HEYCIIEBAOLUMHU
https://m.edsoo.ru/1¢209¢37 OJHOKJIACCHUKAMU,
MJIOCKOCTSIMU
JAFOIIETO LIKOJIbHUKAM
COIIMAIbHO 3HAYUMBIA OIIBIT
COTPYIHUYECTBA u
B3aMHOM ITOMOIIIY;
° WHULAAPOBAHUE U
MOJIIEPIKKA
HUCCJIEN0BATEILCKOU
Bu6morexa IIOK JEATETbHOCTU IIKOJIbHUKOB
MuororpanHukH 11 B paMKax pealu3aluu UM

https://m.edsoo.ru/1¢209¢37

WHIMBUIYaJIbHBIX u
IPYMIOBBIX
HCCJIEI0BATEIbCKUX
MIPOEKTOB, YTO Jact




ydeHUKaM BO3MOYKHOCTD
npuobpectu HaBBIK
CaMOCTOSATEIIFHOTO PEIICHUS
TEOPETUYECKON MPOOIEMBI,
HaBBIK T'CHEPUPOBAHUS U
oopmIleHUsT COOCTBEHHBIX

1391 (9% HaBBIK
YBAXHUTEJIBHOTO OTHOLIEHUS
K qy)KAM HIIEsIM,

opopMIIeHHBIM B paboTax
JIPYTUxX HCCIIeIOBaTEIICH,

HaBBIK MyOJIMIHOTO
BBICTYIUICHUS nepen
ayIUTOpHEH,

apryMEHTHPOBaHUS "

OTCTAaWBaHUI CBOEU TOYKU
3pEeHUSL.

O0BEMBI
MHOTOTPaHHUKOB

Bbu6nuoreka [IOK
https://m.edsoo.ru/1¢209e37

° noOy>KeHre

oOyyJaronmxcs K
COOMIONCHNIO HA  ypOKe
OOIIECTTPUHATHIX HOpM
TIOBEICHUS, MIPaBUIT
OOIIeHUsI €O CTapIIUMU U
CBEPCTHHKAMH, TPHUHITUIIOB
yu4eOHOM MUCIUIUIMHBI U
CaMOOpTaHU3aIlNY;

[ToBTOpEHME:
CEYEHHS, PACCTOSTHUS
U YTJIBI

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209¢37

o [IPUBJIEYEHUE

BHUMaHUs O0yJarommxcsi K
[IEHHOCTHOMY aCTEKTy
U3ydaeMbIX ~Ha  ypoKax
HBHGHHﬁ, opraHuszanuvsa HX
paboThl C TMOJydaeMoll Ha




YPOKE COIMAJIbHO 3HAYMMOMN

uHpOpMaIme—
WHHUIIMAPOBAHHE ee
o0CyXIeHHUS,

BBICKa3bIBaHHS
00yJaroMuCs CBOETO

MHEHHUSI TI0 €€ IIOBOLY,
BBIpaOOTKH CBOEro K HeEH
OTHOIIICHHS;

L UCTIOJIb30BaHHE
BOCIHUTATEIbHBIX
BO3MOXKHOCTEHN COIEpKaHUs
y4eOHOTO mpeaMeTa uepes

JIEMOHCTPAITHIO
oOydJammmMcsi  MPUMEPOB
OTBETCTBCHHOIO,
TPaXKIAHCKOTO  TTOBEICHHUS,
MMPOABJICHUA

YEJIOBEKOITIO0US u

I00pOCEepACUHOCTH, Yepes
mo00p COOTBETCTBYIOIIHNX
TEKCTOB U YTEHUs, 3aad
JUISL pemIeHus], MPOOIEeMHBIX
CUTyauui st oOCyKACeHHUs
B KJIacce;

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68




11 KITIACC

Ne
n/n

HaumeHoBanue
pa3aesoB u TeM
NporpamMMmblI

KoaunuecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTuyeckue
padoTsI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

BocnurareanbHbIH NOTEHIINAJ
pasaesia/TeMbl

Tena Bpamenus

12

bubmuorexa [{OK
https://m.edsoo.ru/1¢209e37

° noOyxaeHne
00ydJarmmxcs K COOIOICHUIO
Ha ypOKe OOIIETIPUHATHIX HOPM
MOBEICHUS, TPaBUJI OOIICHUS
CO CTapmIMMU U CBCPCTHUKAMHU,
MIPUHITUTIOB y4aeOHOH
JUCIMIIINHBI "
CaMOOpTaHU3aIlNY;

O0BEMBI TEN

but6mmoreka [IOK
https://m.edsoo.ru/1¢209e37

° NPUBJICYCHUE BHUMAHHUS
00yJarommxcsi K ICHHOCTHOMY
aCIeKTy M3y4YaeMbIX Ha ypOKax
SBJICHUW,  OpraHW3amms  HX
paboTbl Cc TOdy4aeMoil Ha
YpPOKE COLMAIBHO 3HAYMMOU
uHpOpMaIme—
WHHUIIMAPOBAHHE ee
00CYXKICHHsI,  BBICKa3bIBAHUS
00yJaroIMMHUCS CBOETO
MHEHHS 10 €€  TIOBO.Y,
BBIPAOOTKM CBOETO K  HeH
OTHOIIICHUS,

° UCIIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOXKHOCTEMN COIEpKAHUSA
y4eOHOTO  TIpeIMeTa  uepes




JEMOHCTPAIMIO0 O0YyJaroUMCS
IPUMEPOB OTBETCTBEHHOTO,
IPa’kAaHCKOTO MIOBE/ICHMS,
IPOSIBIICHUS YEIIOBEKOJIIOOUS |
J00pOCepaeIHOCTH, qepes
noadop COOTBETCTBYIOIIUX
TEKCTOB JJISl YTCHUS, 3a7ad /IS
pelieHus, POOIEMHBIX
CUTyallMid a7l OOCYXIEHHS B
KJacce;

Bexrops! n
KOOPJIMHATHI B
IIPOCTPAHCTBE

10

bubmuorexa [{OK
https://m.edsoo.ru/1¢209e37

o MPUMEHEHUE Ha YPOKE
MHTEPAKTUBHBIX (OpM paboThI
00yJaroIIMXCs:
UHTEIICKTYaTbHBIX urp,
CTUMYJTUPYIOIIHNX
MO3HABATEIFHYI0 MOTHBAILIUIO;
JIUCKYCCUH,  KOTOpBIE  JAroT

y4aluMmest BO3MOXHOCTh
npuoOpecTd  OMBIT  BEACHUS
KOHCTPYKTUBHOTO JINAJIora;

TPYIIIOBOM pabOTHI UK PAOOTHI
B Mapax, KOTOpble  ydar
IIKOJIbHUKOB KOMaHTHOU
paboTe W B3aMMOJACUCTBUIO C
JIPYTUMH JEThMU;

o BKJIIOYEHHE B  YpPOK
UTPOBBIX BUJOB JIESATEIBHOCTH,
KOTOpbIE IIOMOTa0T
MOJIEP’KATh MOTHUBALIMIO J€TEN
K MOJIYYEHUIO 3HaHUU,
HaJa)XUBaHUIO MO3UTHUBHBIX
MEKIIMYHOCTHBIX OTHOLIEHUN B
KJjlacce, ITOMOTA0T




YCTaHOBJICHHIO
To0poXKenaTeTbHOM
arMocdepsl BO BpeMs YPOKa;

o opranuzamnus medcTa
MOTHUBHUPOBaAHHBIX u
[ToBTOpEHME, SPYAMPOBAHHBIX yYalIUXCs Haj
4 0000mIeHwne, . Butmmorexa LIOK ux HEYCIIEBAIOIIUMH
CHCTEMATU3aLNA https://m.edsoo.ru/1¢209e37 OAHOKIACCHUKAMH,  NAIOIICTO
. HIKOJIbHUKaM COLMAIIBHO
3HaHUI K
3HAYUMBII OTIBIT
COTPpYAHMYECTBA M B3aUMHOMU
MTOMOIIH;
OBUIEE
KOJIMYECTBO YACOB 34

[10 ITIPOT'PAMME




HOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoabnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypchl
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, MpsiMasi, ITOCKOCTb,
npocTpaHcTBo. IIpaBuna
1 1/1506 I;nceHHﬁ Ha pI/IC Kax: 1 bubmorexa HOK
p PHCYH o https://m.edsoo.ru/aecc77cd
M300paKeHUS TIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CEpEeIUHBI OTPEe3Ka
ITonsaTHs: nepecekaromuecs
2 IUIOCKOCTH, IIEPECEKAIOIIMECS IPsIMas 1 bubmorexa LIOK
» 1P P https://m.edsoo.ru/2d8a9¢99
U IUNIOCKOCTD
[TonsTuA: nepecekaromecs
3 IUIOCKOCTH, TIEpeceKaroIecs npsmas 1 bubmorexa LOK
- 11ep p https://m.edsoo.ru/db685¢73
U IUNIOCKOCTD
3HaAKOMCTBO C MHOTOTpaHHUKAMHU,

4 n300pakeHUe MHOTOTPAaHHUKOB Ha 1 bu6mmoreka [IOK
PUCYHKAX, Ha IPOEKLIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HauanpHbie cBeneHns o Kkyoe u

5 HAPaAMUIE, UX PA3BEPTKU U MOJEIN 1 buGnnorexa LIOK

p X P p ' https://m.edsoo.ru/b30dff38
CedeHusi MHOTOIPAHHUKOB
Bbu6nmuoreka [IOK
6 HauannHble cBeeHUS O KyOe U 1
s Y https://m.edsoo.ru/3d8ffd32




IApaMUJe, UX pa3BEPTKU U MOJIEIIH.
CedeHusi MHOTOIPAHHUKOB

[ToHsATHE 00 AaKCUOMATUYECKOM

bu6mmoreka [IOK

7 MMOCTPOEHUH CTEPEOMETPUU: AKCUOMBI
P P P https://m.edsoo.ru/OccScéfe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM
8 ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI bubmmorexa [OK
i https://m.edso0.ru/239¢8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
9 0oCTpoe cTepeoMe aKCHO buommorexa LHOK
ITOCTPOEHHUH CT METPHUH: aKCHOMBI
P P P https://m.edsoo0.ru/65c¢6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTHEe 06 aKCHOMATUYECKOM
10 0oCTpoe cTepeoMe aKCHO bubmmorexa HOK
ITOCTPOEHHUH CT METPHUH: aKCHOMBI
p p p https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnosnoxeHue npsmMbIx B
1 IIPOCTPAHCTBE: NEPECEKAIOLINECS, bubmmoreka [IOK
MapajuieIbHbIE U CKPEIIUBAIOIIUECS https://m.edsoo.ru/1a2520t6
psIMbIE
[TapannenbHOCTh TPSIMBIX U
IJTIOCKOCTEMN B IMTPOCTPAHCTBE:
12 IapajuleIbHbIC NPSIMBIE B buommorexa LHOK
. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaAJUICIbHOCTD TPEX
MIPSAMBIX
[TapannenbHOCTh TPSIMBIX U
13 IJTIOCKOCTEMN B IMTPOCTPAHCTBE: bubnnorexka HOK
[TapannenpsHOCTD OPSIMON U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
bu6mmoreka [IOK
14 VYTIIIBI ¢ COHAIIPABIEHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpOHAMHU

15 Yron Mexay npsMbIMU B bubnnorexka HOK
[IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexnay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenpbHOCTb MIOCKOCTEH: bubmmoreka [JOK
rapajuiebHbIE INIOCKOCTU https://m.edsoo.ru/2e18f255
18 CBoiicTBa napayjiebHBIX TNIOCKOCTEH bubnmoreia LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiiiine npocTpaHCTBEHHbIE
19 (burypsl Ha MJIOCKOCTH: TETPad Bubmiorexa LIOK
P - TETPAIP, https://m.edsoo.ru/4a28dc02
KyO, mapaienenumney
bu6mmoreka [IOK
2 I1 i
0 OCTPOCHHE Cereritd https://m_edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26feSd
KonrponsHast pabora o Teme
2 "IIpsimble ¥ TIOCKOCTH B bubmmoreka [JOK
npoctpaHcTse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IJIOCKOCTER"
[TeprieHAMKYASAPHOCTD MPAMOUN U
23 HJI(I))CKO(;[’I[I/I'}IIIG pHeH WK IJ)ISI HbIE bubnmoreia LIOK
- TTEPTICHIKY AP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsimbie mapaiebHbIE U bubnnoreka HOK
MEPIEHINKYIISPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
’5 IIpsimble napasuienbHbIE U bubmumoreka [JOK
MEPIEHINKYISPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISpHOCTH bubnmoreka [JOK




IIPSAIMOM U INIOCKOCTHU

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJIsIpHOCTH bubnnorexka HOK
IIPSAIMOM U INIOCKOCTH https://m.edso0.ru/79165d15
)3 Teopema o npsimoit bubnmoreka [JOK
MEePNEeHANKYISIPHOMN TIIIOCKOCTH https://m.eds00.1ru/635¢5087
29 Teopema o npsimoit bubmmoreka [JOK
MEPIECHANKYISIPHOMN IIIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o ipsimoit bubnnorexka HOK
MEPIEHIUKYIISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsp ¥ HaKJIOHHBIE!
31 acI::To;{iHeYOT IT)OIIKI/I 0 ITIOCKOCTH buommorexa HOK
p f[ ’ https://m.edsoo.ru/33c477d3
paccTostHue OT MPSIMOM A0 MIIOCKOCTH
[leprieHAMKYSIp ¥ HAKIOHHBIE:
32 a(iTOSIiI/IGYOT gOLIKI/I 0 TIOCKOCTH bubmorexa [IOK
P f[ ’ https://m.edsoo.ru/66fefadd
paccTostHue OT MPSIMOM A0 MIIOCKOCTH
[TeprieHAMKYSIp U HAKIOHHBIE:
33 a(iTOSIfII/IGYOT gOLIKI/I 0 TIOCKOCTH bubmmorexa [OK
P ? ’ https://m.edsoo.ru/a5b7b8e3
paccTostHUE OT MPSMOM A0 MIOCKOCTH
[lepnenauKynsp ¥ HaKJIOHHBIE!
34 a(iTOSIiI/IGYOT iOLIKI/I 0 TIOCKOCTH bubmmorexa [TOK
P ? ’ https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSIMOM A0 MIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
MPSAMOU U TIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJj, JUHEHHBIN yroi bubmmoreka [IOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yTOJ, JUHEWHBIA YTOJI bubnnorexka HOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/c7¢c777ed
38 [leprieHANKYASAPHOCTD MIOCKOCTEM: bubnuorexa [JOK




IIPU3HAK NEPIECHAUKYIIIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepneHqUKyYISAPHOCTD INIOCKOCTEN:
39 HpI/II)3HaK HC;IHCE,HI/IKyJISIpHOCTI/I JBYX bubmmorexa LHOK
. https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[TeprieHAMKYASAPHOCTD MIOCKOCTEM:
40 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX bubmorexa HOK
& https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEX mepHeHIUKYIApax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAuKyIsIpax bubmmorexa LOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAuKyIsIpax bubmmorexa LOK
https://m.edso00.ru/91246736
KonrponbHast pabora no Temam
44 "IlepneHIUKYISIPHOCTD NPSMBIX U bubnuoreka [JOK
miockocTeil" u "YTibl MexXy https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TUIOCKOCTSIMU"
[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTBHl MHOTOI'PAaHHUKA,
45 BBIITYKJIbIE U HEBBITYKJIbIE bubmmorexa [OK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKH; Pa3BEPTKa
MHOT'OTpaHHHUKA
[Ipusma: n-yronpHas npu3Ma; rpaHu 1
46 OCHOBAaHMS IIPU3MBI; IPsAMast U bubnnorexka HOK
HaAKJIOHHAsI TPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
II0JIHAsl OBEPXHOCTH IPU3MBI
47 [Tapannenenunen, NpaMOyTroJIbHBII bubnnorexka HOK

NapajiesenuIie] U ero CBOMCTBa

https://m.edsoo.ru/8a7be683




48

IIupamuna: n-yrosipHas nupamMmuaa,
I'PaHU U OCHOBAHWE MTUPaAMUJBbL;
O0KOBas U MOJIHASl TOBEPXHOCTh
MAPaMU/Ibl; IPABWIbHAS U yCEUEHHAS
nvpamuaa

Bbu6nmuoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[TpaBuIbHBIE MHOTOTPAHHUKH:
HOHSTHE TPABHIBHOTO
MHOT'OTPaHHHKA; TIPaBUIIbHAS TIPH3Ma
¥ [IpaBUIbHAS TUPAMU/IA; TPABUIIbHAS
TpEyroibHasi MUPaMHA |
NIPaBUJIBHBIN TETpasap; KyO

Bbu6nmuoreka [IOK
https://m.edsoo.ru/074c8865

50

[IpencraBienue o NpaBUIbLHBIX
MHOTOTpaHHHUKaX: OKTa’yp,
JOJEKa’Ap U UKOCAdIP.

Bbu6nmuoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMCTPUA OTHOCHUTCIIBHO TOYKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETpHUH B IUPAMUJIAX,
napajuiesienuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

Bbu6nmuoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brlunciienue 3j1eMeHTOB
MHOTOTPaHHUKOB: p&Opa, TuaroHasiu,

YTJIBI

Bbu6nmuoreka [IOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomans 60KOBOM MOBEPXHOCTU U
IIOJIHOW ITOBEPXHOCTHU MPSAMOM
IIPU3MBI, IUIOLIA/lb OCHOBAHUM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSAMOU TPU3MBI

Bbu6nmuoreka [IOK
https://m.edsoo.ru/37d84157

54

[Tnomanas 60KOBOM MOBEPXHOCTH U

Bbu6nmuoreka [IOK




IIOBEPXHOCTHU ITPABUIILHON

MUPaMUJIbI, TEOPEMa O TUTOIIAIH
OOKOBOI MIOBEPXHOCTH YCEUEHHOM

https://m.edsoo.ru/5603e30b

MUPAMUJIBI
55 KonrponsHas pabora o Teme bubmmoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95£5c04
N bu6mmoreka [IOK
I1
36 OHATHE 00 00bEMe https://m.edsoo.ru/7ad0020b
i bubmuorexa [JOK
37 OOnEm mapamu et https://m.eds00.ru/235171b3
.. bubmuorexa [JOK
38 OOBEM mHpamHE! https://m.edsoo.ru/f47dfefd
.. bubmunorexa [JOK
59 OOnEM mupamu el https://m.eds00.ru/79¢10312
.. bu6mmoreka [IOK
60 OOnEM mupamu el https://m.edsoo.ru/2faade3f
N bu6mmoreka [IOK
61 OOném npH3MbI https://m.edso0.ru/79853608
N bu6mmoreka [IOK
62 OOném npH3MbI https://m.edsoo.ru/1e053890
N bu6mmoreka [IOK
63 06
DEM HPHIMEL https://m.edsoo.ru/482d3f51
64 KonrponsHast pabora o Teme bubnuoreka [JOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHme, 0600IIEHNE
65 CHCTEMAaTHU3allHs 3HAHHIA. bubmnorexa [JOK

[TocTtpoeHue ceueHuit B
MHOT'OT'paHHUKC

https://m.edsoo.ru/098bedad




[ToBTOpenue, 0600IICHNE
cUcTeMaTH3alis 3HaHUH.

66 Beruucnenue paccTossHAN: MEXIY 1 bubnmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TJIOCKOCTH, MEXKTY
CKPEIIHUBAIOIIUMUCS TTPSIMBIMU
bu6mmoreka [IOK
67 Hrorosas koHTpoabHAS paboTa 1 hitps://m.edsoo.rw/b9146bc0
[ToBTOpeHme, 0600IIEH e
cucTeMaTH3alis 3HaHuH.
Brruncnenue yriioB: MeXI
68 CerL[II/IBaIOH_[fMI/ICSI HpSIMIZ;MI/I, 1 bubmorexa LOK
. https://m.edsoo.ru/56765¢8b
MEXy MPSIMOK U TIOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTJIOB MEXKITY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypcebl
Cdepa u map: neHTp, paamyc,
1 IUaMeETP; IUIOAab HOBEPXHOCTH 1 bubmorexa LOK
P> P https://m.edsoo.ru/0341bc2b
cepbl
B3anmMHoe pacmnonoxxenne cepsl u
Bbu6nmuoreka [IOK
2 IUIOCKOCTH; KacaTelIbHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb chepsl

3 N3obpaxenue chepsl, mapa Ha | bubnmoreka [JOK
mockocT. CeyeHus mapa https://m.edsoo.ru/bc15f712
Hunuuapuyeckasi TOBEPXHOCTb,

4 o0pa3yroIne MUIHHIPUIECKON | bubnnoreka HOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.edso00.ru/6054b8c1
MMOBEPXHOCTHU
Hunmuuap: ocHOBaHMS 1 OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas U OCh; | bubnnorexka HOK
IJIOIAab OOKOBOM M MOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0pakenue muinHIpa HaA
IJIOCKOCTH. Pa3BépTka uinuHapa.

6 CeueHus mUIMHIPA (ITIOCKOCTHIO 1 bubmmorexa LIOK

. P ’ https://m.edsoo.ru/016e25¢eb
napajuieIbHON WIn
MEePHEHIUKYISIPHON OCH LIHJIMH]IPA)
bu6mmoreka [IOK
7 Konnueckasi moBEpXHOCTb, 1 &

https://m.edsoo.ru/c94ba09b




o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOUW MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILUHA,

8 obpa3 ast ¥ OCh; TUIOMIA/Th bubmorexa [TOK
p yIf)Hl L Haa https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MMOJTHON TTOBEPXHOCTH
VY ceuéHHbI KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIz]I/IH u goxz}lgj bubmmorexa [OK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3o0pakenune koHyca Ha
mIockocTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTHIO, bubnnorexka HOK

10 .

[apajieabHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, MPOXOIAIIEH uepe3
BEPILUHY)

1 KomOunarmst Ten BpamieHus u bubnnorexka HOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHOrorpaHHuK, OMMCaHHBINA OKOJIO

12 cdepsr; cdepa, BrcaHHAs B bubnmoreka [JOK
MHOTOTPaHHUK WJIA B TEIO https://m.edsoo.ru/0b136158
BpallleHUs

13 [Tonstre 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBAa 0OBEMOB TEN https://m.edso0.ru/26a03fb7

i bubmunorexa [JOK
14 006
HOM HITHHAPa, KOHyCa https://m.eds00.ru/5513d87b
R bubmuorexa [JOK
15 06
BEM 11apa 1 IIomAE: Chepbt https://m.edsoo.ru/d189bde2
b K
16 [TogoOHbIE TENa B MPOCTPAHCTBE. nommorexa [0

https://m.edsoo.ru/810cfleb




CoOTHOIICHUST MEXTY TLTOIIASIMHI
MMOBEPXHOCTEH, 00bEMaMH
MMOIOOHBIX TE

17 KonrponbHas pabora no Temam bubnuoreka [JOK
"Temna Bpamenus" u "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
18 Bekrtop Ha nmimockocTH U B bubnnorexka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 Ci0keH1e 1 BEIYUTaHHE BEKTOPOB bubmmnorexa IOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHHE BEKTOpa Ha YHCIIO bubmmorexa LIOK
p https://m.edsoo.ru/dee379¢b
Paznoxenue Bektopa 1o Tpém
21 HEKOMILIaHApHBIM BEKTOpaM bubmmorexa IOK
P pam. https://m.edsoo.ru/a28fd74e
IIpaBuno mapasienenumnena
Pemenne 3ama4, cBSI3aHHBIX C
22 IpHMEHEHUEM TIPaBIII JEHUCTBUH C bubmorexa LIOK
p p a https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopaunaaTHO-BEKTOPHEIH METO
23 o Hpimeﬂnn reOMef HYECKHUX " buGnnorexa LIOK
pHp p https://m.edsoo.ru/d3alfe30
3ajaq
IIpssMoyronbHas cucrema
24 KOOpJMHAT B IPOCTPAHCTBE. bubmmoreka [JOK
Koopaunatsl BekTopa. [Ipocreiinme https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpJAMHATaX
25 VYron Mexay BeKTOpaMu. bubnnorexka HOK
CkansipHO€ MPOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruucnenue yrios Mexy bubnmoreka [JOK

MMPAMBIMHA U IINIOCKOCTAMHA

https://m.edsoo.ru/8etbe78¢




KonrponsHas pabora o Teme

27 "BekTopbl 1 KOOPJMHATHI B 1 bubmorexa [TOK
. https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHue, 06001mIEeHNE 1

73 cuctemaTusaius 3Hanuii. OCHOBHBIE | bubmuorexa [JOK
¢burypsl, GakThl, TCOPEMBI Kypca https://m.edsoo.ru/1780basd
MJIAHUMETPUHU
[ToBTOpeHue, 06001mIEeHNE 1

29 cuctemaTusaius 3Hanuii. OCHOBHBIE 1 bubmnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpeHmE, 0600IIEHNE U

30 cUcTeMaTHu3aIys 3HaHui. 3a1auu | bubmnorexa [JOK
IUIAHUMETPUUA U METOIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHmE, 0600IIEHNE U

31 cUCTeMaTHu3alus 3HaHui. 3a1aun | bubnuorexa [JOK
IUIAHUMETPUUA U METOIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHmE, 0600IIEHNE U

1 cucTeMaru3anus 3HaHui. OCHOBHBIC 1 bubmunotexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

bu6mmoreka [IOK
33 Hrorosas koHTpoIbHAs paboTa 1 hitps://m.cdsoo.rw/ec24dfe?
14 [ToBTOpeHmE, 0600IIEHNE U | bubnunotexa [JOK

cUcTeEMaTH3allis 3HaHUI

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 0opa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OrnepupoBaTh MOHATUSIMU: TOUKA, PAMasi, IIIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUM M CJIEJICTBHUS U3 HHUX IMPHU PEIICHUU
' reOMeTpUYECKUX 3a7a4
73 OnepupoBaTh TMOHATHSAMHU: NapaUIEIbHOCTh U MNEPIEHIUKYISIPHOCTH
' MPSAMBIX U IJIOCKOCTEN
74 KnaccudunupoBaTh B3aMMHOE PacoONOKEHUE MPSMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: JIBYTPAHHBIA YTOJl, TPAHU JIBYTPAaHHOIO YIJIa,
7.5 pedpo IBYTPaHHOTO yIiia, IMHEHHBIA YroJl IBYTPAaHHOTO yTia, TpaaycHas
Mepa JBYTpaHHOIO yria
oy OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIA M HEBBITYKIIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, MPAaBUIbHBIH MHOTOTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHABl MHOTOTPAaHHMKOB (IMpaMuia, Mpu3Ma,
' PSMOYTOJIBHBIN Mapajuienenunes, Kyo)
KnaccupunupoBarh  MHOTOTpaHHHKH, BBIOMpas  OCHOBAaHUS  JUIS
. Kiaccupukauud  (BBIMYKJIBIE U HEBBIIYKJIbIE  MHOTOTPaHHMKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSIMbIe ¥  HAKJIOHHBIE MPHU3MBI,
napajuieJIeTUIIC bl
79 OnepupoBatb MOHATHUSIMU: CeKyIas IJIOCKOCT, cedeHue
' MHOT'OTPaHHUKOB
710 OOBACHATP NPUHLUIBI  TMOCTPOCHHUS  CEUYEHUH  MHOTOTPAHHUKOB,
' HCIOJIb3YSl METO[ CJIEZOB
711 Crpoutp ce4eHHsT MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIIOJHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTyp:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HAXOXKJACHUE TEOMETPUUECCKUX BEJIMYHMH 1O 0Opasmam
WM alNrOpuTMaM, MPUMEHSSI WM3BECTHBIC AHAJIUTHUYECKUE METOJbl TP
pPELIEHHH CTAaHIAPTHBIX MATEeMaTHYECKUX 3aJa4 Ha BBIYUCIICHUE
pacCTOSTHUN MEXIYy NBYMsI TOYKAMH, OT TOYKHU JO MPSAMOU, OT TOYKH JI0

IIJIOCKOCTH, MCKAY CKPCIIUBAIOIIMUMHACA IMTPAMBIMUA

7.13

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUUECCKUX BEJIMYHMH 1O 0Opasmam
WM alNrOpUTMaM, MPUMEHSSI W3BECTHBIC AHAJIUTHUYECKUE METOJbl NP
pPELIEHHHN CTAaHAAPTHBIX MAaTEMAaTHYECKUX 3a7ad Ha BBIYMCIICHUE YTJIOB
MEXIY CKPEIIMBAIOIIUMHUCS MPSAMBIMU, MEXAY MPSAMOUA M IUIOCKOCTHIO,

MEXY MIIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

7.14

Beraucnsate 00bEMBI W IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ NpuMEeHeHuEM (GOPMYII, BBIYHCISATH COOTHOIICHUS
MEXIY IUIOIIAIIMH MMOBEPXHOCTEM, 00BEMamu MOJOOHBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHSI B NPOCTPAHCTBE, LIEHTP, OCh U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHN (UTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HHEPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPeACTaBICHHYIO Ha

YepTekax U pUCyHKax

7.17

[TpumeHsaTh reoMeTpuueckrue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MPEANOoNaralluX HECKOJIbKO IIaroB pPEIICHHs, €CIU YCIIOBUA

MIPUMEHEHHUS 3a/1aHbI B IBHOU (hopMe

7.18

IIpuMeHATH mpocTEWIINEe NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMEI ITPHU PCIICHUN CTECPEOMETPUUCCKUX 3a1a4

7.19

[IpuBoIUTH MpUMEPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HU, paCIIO3HABATh NPOABJICHUC 3aKOHOB I'COMECTPUHN B UCKYCCTBC

7.20

[TpuMeHsTh MOTyYeHHBIE 3HAHKS Ha IPAKTUKE: aHAIM3UPOBAThH PEalbHbIC
CUTyalluld W TNPHUMCHATH MH3YUCHHBLIC TIIOHATUSA B MHPOLHCCCC IIOHCKaA
pereHus MaTeMaTHYeCKH chopmyTupoBaHHOM poOJIEMBI,
MOZCIIMPOBATh PCAJIBHBIC CUTYallUW HA SA3BbIKC I'COMCTPUH, UCCIICAOBATH
MOCTPOCHHBIE MOJECIU C HMCIIOJIb30BAaHUEM T'€OMETPUYCCKUX MOHATHH |
TEeopeM, arrapara aireOpbl, pemaTh NPaKTUIECKUe 3a/1auu, CBSI3aHHbBIC C

HaXOXICHUEM I'€COMECTPUICCKUX BCIINYNH




11 KIIACC

Koz IIpoBepsiemble nMpeaMeTHbIE Pe3yIbTaThl 0CBOEHUSI OCHOBHOI
NpOBePSIEMOro .
00pa30BaTeJILHON MPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHIATUSAMU: HUIMHIPUYECKas TOBEPXHOCTh, 00pa3yromue
6.1 [WIMHIPAYECKON TOBEPXHOCTH, MHIWHAP, KOHUYECKas MMOBEPXHOCTD,
' oOpasyromue KOHUYECKOW  TOBEPXHOCTH, KOHYC, cdepudeckas
MIOBEPXHOCTh
6.2 Pacno3naBath Tena BpameHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI TTOJTYUCHHSI TEJT BpAIICHUS
6.4 KnaccudumupoBats B3anMHOE pacnosiokeHHe chephl U MIIOCKOCTH
OnepupoBaTh MOHATUSIMH: HIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTAa,
6.5 BBICOTA CETMEHTA, LIAPOBOW CJIOM, OCHOBAHHUE IIAPOBOrO CJOS, BHICOTA
[IApOBOTO CJI0A, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bE€MBI M IUIOIIAAM TOBEPXHOCTEH TeNl BpalleHHS,
' TEOMETPHUYECKUX Tell C MPUMEHEHHEM (popMyT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHMCAHHBIA B cdepy Hu
6.7 OTMCaHHBIN 0K0JIO cdepbl, chepa, BMcaHHAST B MHOTOIPAaHHUK WU TEJIO
BpallleHus
6. BbluncnsTh COOTHOIICHHS MEXIY IUIOUIAJSMH TOBEPXHOCTEH H
' 0o0BEMamMK TOJOOHBIX TEI
69 N300paxaTs u3ydaembie QUTYPHl OT PYKH U C MPUMEHEHHUEM MPOCTHIX
' 4epTEHKHBIX HHCTPYMEHTOB
BbIOmHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpallleHus
W3Bnekatb, MHTEPOPETUPOBATH M MNPEoOpPa3oOBbIBATh HH(OPMALUIO O
6.11 INPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
yepTrexax U pUCyHKaX
[TpumensTh reomeTpuyeckue (QaxKThl A PEHICHUS] CTEPEOMETPUUYECKUX
6.12 3aj1a4, MPEIOIATaloIIuX HECKOJIBKO IIaroB DPEIIEHHs, €CJI YCIOBHS
NPUMEHEHHUS 3a/1aHbl B SBHOU (hopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimoaaaTs ﬂeﬁCTBHH CJIOKCHUSA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOXKXCHHA BCKTOpa Ha YHUCIIO, O6’b$ICHSITI:, KaKkMMH CBOMCTBaMHU OHH

o0JIamaroT

6.15

[TpuMmeHsTh NpaBUIIO Napajuieenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApTOBbI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
Yroad MEXIYy BEKTOpaMH, CKaJisipHOE IPOMU3BEJICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BECKTOPLI

6.17

Haxomuts cymMMy BEKTOpPOB M INPOM3BEICHHUE BEKTOpPA HA YUCIO, YO
MEXIYy BEKTOPaMH, CKAJIIPHOE IPOU3BEICHUE, PACKIIAIbIBATE BEKTOP IO

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOpIUHAT

6.19

Pemate mpocTeiiime reoMeTpuyYecKHe 3aJaud  Ha  IPUMEHEHHUE

BCKTOPHO-KOOPAUHATHOT'O METOda

6.20

PemraTs 3aJa4u Ha O0Kas3aTCJIbCTBO MAaTEMATHYCCKUX OTHOIIICHUH H
HaXO0XIACHUEC IT'COMECTPUUCCKHUX BCIWYUH I10 o6pa3uaM W ajiropuTMam,
IMPUMCHAA HU3BCCTHBIC MCETOABbI npu pCUICHUN CTaHAApPTHBIX

MAaTeMAaTHYCCKUX 3a1a4

6.21

IIpuMeHATs TpOCTEHINNE IPOTrPpaMMHBIE CPEACTBA U AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPECOMETPUUCCKUX 3ada4d

6.22

IIpuBOIUTE NpUMEpPBI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

JKU3HH, pacCliO3HABATh IPOABIICHUC 3aKOHOB I'€COMETPUN B HCKYCCTBE

6.23

[IpuMeHATh TOJNIydeHHBIE 3HAHWA Ha [MPAKTUKE: AHAJIW3UPOBATH
peaNbHbIE CHUTyallUM W IPHUMEHATh W3YYEHHBIE MOHATHUS B IIpoLEcce
MOMCKa pELIeHUS MaTeMaTH4eCcKu CQPOpPMYIUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBAaTh PEAIbHBIE CUTYAllUd Ha SI3bIKE N€OMETPHUM, UCCIIEAO0BAThH
MIOCTPOEHHBIE MOJIENIN C HCIOJIB30BAHUEM I'€OMETPUUECKUX MOHATHU U
TEopeM, armnapara anreOpbl, perarh NpaKTUYECKUe 3a1a4H, CBSI3aHHbIC C

HaXO0XKIACHUCM I'COMCTPHUYICCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus

7.1

OcHOBHbBIE TMOHATUSA CTEpEeOMETpUH. Touka, IpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonaTne 00  aKCMOMAaTHYECKOM  IOCTPOEHUH  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMCTPHUU U CIICACTBUA U3 HUX

7.2

B3aumHoe  pacrnonokeHue  IpsAMBIX B IIPOCTPAHCTBE:  IE€pECEKarOLIUecs,
napajuleJbHble W CKpelmuBaromuecs mpsMble. llapamnensHOCTh OpsIMBIX U
IUIOCKOCTEMl B  MPOCTPAHCTBE: MapajUiebHbIE IpsIMblE B  MPOCTPAHCTBE,
NapaJUIEIbHOCTh TPEX MPSAMBIX, MAPAJUIEIBHOCTh MPSAMOM M IIOCKOCTH. YTJBI C
COHAIIPaBJICHHBIMU CTOPOHAMH, YIrOJI MEXKIy MpsAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEMN: MapajuiebHbIE MIIOCKOCTH, CBOMCTBA MapaJlIEIbHbBIX
iockocteil. Ilpocreiiimue npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETPa’Jp,

KyO, mapasuiesienumnes, HOCTPOCHUEe CeYeHUN

7.3

[leprieHAUKYNSAPHOCTh MPSAMON M IUIOCKOCTH: TMEpPHEHANKYISpPHbIE MpsIMble B
MPOCTPAHCTBE, MPSIMbIE MapaljIeIbHbIE U EPIECHANKYISIPHBIE K MJIOCKOCTH, MPU3HAK
MEPIECHANKYJISIPHOCTH NIPSIMON U MIIOCKOCTH, TEOPEMA O MPSIMOU NEPIIEHIUKYIISIPHOMN
IUIOCKOCTH. YIJIBI B IPOCTPAHCTBE: Yrojl MEXIy MpsSMONM M IUIOCKOCTBIO,
JNIBYTPaHHBIA yroJ, JMHEWHBIM yroys JByrpaHHoro yria. IlepneHaukymnsip u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKM A0 IUIOCKOCTH, PACCTOSTHUE OT NPSIMOH 10
IUIOCKOCTH, MPOEKIHsI QUTyphl Ha IUIOCKOCTh. [lepneHAnKyIsIpHOCTh IIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISAPHOCTH  JIBYX  IUIOcKocTe. Teopema 0  Tpéx

NEePIEeHIUKYIIspax

7.4

[lonsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOIOI'DAHHUKA, BBITYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. IIpusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHHMS IMPHU3MBI, MpsMas U HAKJIOHHAs NMPU3MBI, OOKOBas U
MIOJIHAsl TOBEPXHOCTH Npu3Mel. [lapamnenenunen, npsMOyroiabHbIi napajieaenunes
u ero coicTBa. [lupamuna: n-yroapHas nupaMuaa, TpaHd U OCHOBAHUE MTUPAMMIBI,
OOKOBas M IOJIHA MOBEPXHOCTh MUPAMUBI, MPAaBHIbHAA M yceu€HHas MUpaMUaa.

DeMEHTBI nNpu3Mbl W MHUPAMUBIL. HpaBI/IHBHI:Ie MHOT'OTpaHHUKH: ITOHATUC




IIPAaBWJIBHOTO MHOTOTpaHHMKA, INpaBUjIbHAs NpU3Ma M IpaBUjIbHAS NHMPaMULA,
NpaBUIbHAS TPEYTOJIbHAS MUpaMUa U IPaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Ip, AOACKa’Ap M ukocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

7.5

CumMerpuss B MNPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTEIBHO TOYKH, MPSMOIA,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B MUPAMMIAX, NAapAJUICICIIUIIECAAX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yriubl. Ilnomansb
OOKOBOW TIOBEPXHOCTH W TIOJIHOW TIOBEPXHOCTH TIPSMON MPHU3MBI, IUIOIIAb
OCHOBaHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsMON Mpu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTH M TIOBEPXHOCTH IPABWIBHOM IHpaMHUIBI, TeOopeMa O IUIOLIAIn

yceuénHoi nupamusl. [lorstue 06 00bEéMe. OObEM MUpaMUIBL, TPU3MBI

7.7

[TonoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS! MEXKAY TUIOIAASIMU TOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHMSA

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yloife HUINHAPUIECKON MOBEPXHOCTH, OCh
WIAHAPUYECKONH ToBepXHOCTH. LlMnmHap: ocHOBaHMS W OOKOBas TMOBEPXHOCTH,

oOpasyromas 1 0Ch, TUIONIAAh OOKOBOW U MTOJTHOW MTOBEPXHOCTH

6.2

Konundeckast HOBEpXHOCTh, 00pa3yIolie KOHMUECKON TTOBEPXHOCTH, OCh M BEpIIIMHA
KOHUYecKkoi moBepxHocTu. KoHyc: ocHOBaHHME W BepinHa, oOpasyloas U OCh,
MJI01Iab OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue H

BbICOTA, OCHOBAHUSA U OokoBas NOBCPXHOCTHb

6.3

Cdepa u map: neHtp, paauyc, Juamerp, oAb MoBepxHOCTH cdephl. Banmuoe

PAaCIIOJIOKCHHUC C(I)epm 1 IJIIOCKOCTH, KacaTCJibHasA ININIOCKOCTb K C(bepe, mIomaiab

chepsl

6.4

N300paxenue Ten BpalieHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa

6.5

KomOuHammu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIHN

okoJio cepsl, chepa, BucaHHasi B MHOTOTPAHHUK, WU TEJIO BPAIICHUS

6.6

[Tonsitue 06 oO0BnEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapaivienienumnena u ciueactBus w3 He€. OO0bEM IuIMHApA,

koHyca. O0BEM 11apa u miomaas chepbl




[Tomobupie Tema B mpocTpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIAJIIMU

o7 MOBEPXHOCTEH, 00hEMAMH MMOAOOHBIX TET
6.8 Ceuenuss nuiauHApa (MapajuieIbHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca
' (mapannenbHOe OCHOBAHUIO U MPOXOSIIEE YEPE3 BEPILNHY), CEUEHHUS LIapa
Bexktop Ha mnockoctd U B mpocTpaHcTBe. Cl0XKEHME M BBIYUTAHUE BEKTOPOB.
6.9 YMHO€EHHE BEKTOpa Ha 4ucio. PasnoxeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
. Bekropam. IIpaBwio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX  C
IIPUMEHEHUEM IIPABUII JCUCTBUI C BEKTOpaMU
[IpsmoyronbHast cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
6.10 IIpocreiimme 3amauu B KOOpAMHATax. YTron Mexay Bekropamu. CkaispHoe

MMPOU3BCACHUC BCKTOPOB. Breraucnenue YIJI0OB MCKAY NPSAMBIMU U INIOCKOCTAMMU.

KoopannaTHO-BEKTOPHBIN METO MPU PELICHUH T€OMETPUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TpeOGOBaHMS K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHusi

Bnanenne meromamMu J0Ka3aTenbCcTB, AITOPUTMAaMHU pELICHUS 3aad;
yMeHHe (GOpMyIHpOBaTh M ONEPHUPOBATh IOHATHIMHU: OIpE/CIICHHE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOMCTBO, NPU3HAK, JOKa3aTelIbCTBO,
paBHOCWIBbHBIE (POPMYIUPOBKH; IPUMEHSTh UX; yMEHHE (POPMYITUPOBATH
00paTHOE U TPOTUBOIIOJIOKHOE YTBEpPXKIEHHE, MPUBOIUTH MPUMEPHl U
KOHTPIIPUMEPHI, HUCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOH HWHIYKIUH;
NPOBOJIUTH  JIOKAa3aTEJbHBIC PpACCY)KIEHHs TpH PpEHICHUH 3a7]ad,
OLICHWBATh  JIOTMYECKYI0  TPABHJIBHOCTH  PACCYXICHHH;  yMEHHE
OTNIEpPUPOBATH MOHATHUSMHU: MHOKECTBO, MOJMHOXECTBO, OINEPALUN HaJ
MHO)KECTBAMH;, YMEHHE HCIIOIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIH
anmapar Ui OIHMCAaHUS PEATbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3a7a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepUPOBATh MOHATUSAMHU: Tpad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaThb M ONHCHIBaTh TIpadbl PasTUIHBIMU

croco0amu; UCIOIB30BaTh Ipadbl IPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMU: HaTypalbHOE YHCIIO, LEN0Ee YUCIIO,
CTEIEHb C IeJIBIM MTOKa3aTesieM, KOPEHb HAaTypaJbHOM CTENECHHU, CTETICHb
C pauMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeHCTBUTEIBHBIM
HoKaszaTeneM, Jorapupm UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIEHOTO YHCJA, OCTATOK II0 MOAYJIO, PAaIMOHAJIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBA  HATYypalbHBIX,  IIEJBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCET, YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIeTMMOCTH, HAaUMEHBUIMHM OOIIMH JenuTeNnh W HauMeHbIIee
o01ee KpaTHOe, anropuT™ EBKinaa mpu pemeHnn 3a1ad; 3HaKOMCTBO C
pa3IUYHBIMH ~ TIO3MLMOHHBIMH ~ CHUCTEMaMH  CUMCIICHUS;  yMEHHE
BBITIOJHATH BBIYHMCICHUE 3HAYCHUH M TMPeoOpa3oBaHMS BBIPAKEHHN CO
CTETEeHSAMHU M Jiorapupmamu, Mpeodpa3oBaHus IPOOHO-pALIMOHATIBHBIX

BBIpa}KeHHﬁ; YMCHHE OIICPUPOBATE IMOHATHAMU: IMOCICAOBATCIIBHOCTD,




apupMeTHuecKas nporpeccus, reoMeTpuiecKas nporpeccus,
OECKOHEUHO YOBIBAIOIIAss TI'eOMETpUYECKas IPOrPeccHs; yMEHHE
3a7jaBaTh MOCJIEI0BATEILHOCTH, B TOM YHCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyr; yMEeHHE ONEpUpOBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb M @PTYMEHT KOMIUIEKCHOTO
yucna, (opMa 3amMcH  KOMIUIEKCHBIX 4Hceld (reoMeTphyecKas,
TPUIOHOMETpHUUYECKass U  anreOpavyeckas); yMeTb IPOU3BOAUTH
apupMeTHUeCKue NCHCTBUS C KOMIUIEKCHBIMHM YHCIIaMHU; TPUBOJIUTH
OpUMEpPbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  ONEepUpPOBaTh
HNOHATUAMM: Marpuma 2x2 u  3X3, OIpenenuTelb  MaTpHULbI,

FE€OMETPUUYECKUM CMBICTT OTIPEACTUTENS

YMeHHne onepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIE, HWPPALMOHAIBHBIE,
NOKa3aTebHbIC, CTENEeHHbIC, JOrapu(pMHUECKHE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEpPUPOBATH
HOHSATUSAMH: TOXJIECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypPAaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTH
YPaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHME pellaTb ypaBHEHMUS,
HEpPaBEHCTBA M CHUCTEMBbI C IOMOIIBIO PA3NIMYHBIX MPUEMOB; pPEIIATH
YpaBHEHUsI, HEPaBEHCTBA M CHUCTEMbl C TAPaMETPOM; MPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MaTeMaTH4YEeCKUX

3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001acTel HAYKU U peaIbHOM KU3HH

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMSA, YETHOCTH (YHKLHUH,
NEPUOIMIHOCTD (PYHKIIUH, OTPAaHHYEHHOCTh (YHKIIUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKINU, HauOOJbIllee U HAaMMEHBIIIee 3HAYCHUS
GYHKIIMMA HA POMEXKYTKE, HEMPEPhIBHASI (DYHKIIHMS, aCHMITTOTHI Tpaduka
GyHKINY, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIIMH, T€OMETPHUUCCKUNA U
(GU3MYECKU CMBICT TPOW3BOAHOW, TIEpPBOOOpa3Has, ONpeaeaEHHBIN
UHTETpAT, YMEHHE HAaXOAWUTh AaCUMNOTOTHI Tpaduka (YHKIUH; YMEHHE
BBIUUCIISAT  TIPOM3BOTHBIE CYMMBI, TIPOHM3BEACHUS, YACTHOTO H
KOMIO3UIINHN (YHKIMH, HAXOAUTh YPaBHEHHE KacaTelbHOW K rpaduky
(GyHKINU; yMEHUE HAaXOIUTh IPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO MJsl HUCCIEN0BaHUS (YHKUIUH,
HAXOJUTh HAWOOJbININE M HAWMEHBIIWE 3HAYCHUS (YHKIIWA;, CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAaHUEM alllapaTa MaTeMaTHUECKOTro
aHaM3a; TPUMCEHATH TPOM3BOTHYIO JUJISi HAXOXICHHUS HAWIY4IIero

pelICHrd B IMPUKIAAHBIX, B TOM YHUCJIC COLHUAJIbBHO-3KOHOMUUYCCKHUX H




bu3nYecKuX 3a7avdax; HaXOAUTh IUIOMAAN U 00BEMBI GUTY C MTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITI: HpI/IMCpI:I MATEMATHUYCCKOI'O MO[[GJII/IpOBaHI/ISI C

noMoIbio AuddepeHInaIbHbIX YpaBHECHUI

YMeHne omnepupoBaTh MOHATUAMH: Tpaduk (QyHKIMH, oOpaTHas
GyHKIMSA, KOMIO3UIMSA (YHKUWH, JUHEHHas (yHKIMS, KBaJIpaTU4HAs
byHKIIHS, parmoHanbHas byHKIHS, CTeTeHHAas byHKIIHS,
TPUTOHOMETpUYECKHE  (PYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
byHKIIMM, TIOKa3aTenbHas | Jorapudmudeckas (yHKIHH; YMEHHUE
CTpOUTh TpadUKU HM3YyYCHHBIX (YHKIMH, BBHIIOIHATH MPEOOpa3OBaHHS
rpa¢ukoB GYHKIHUHA, UCTIONB30BaTh TPAPUKH I H3YUCHUSI TTPOIIECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 3a1ad U3 APYruX y4eOHBIX MPEeIMETOB U
3a]a4 U3 peasibHOM JKU3HU; BbIpaxaTb (POpMyIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBA W Tpapuku (QYHKIUN IS
pelleHrs ypaBHEHUH, HEPABEHCTB U 3ajlay C MapaMeTpaMu; W300paxkaTh
Ha KOOPJAMHATHOM IUIOCKOCTM MHOXECTBA PpCELICHUM ypaBHEHWIA,

HEPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 33/1a4Ml Pa3HBIX THUIIOB (B TOM 4HCIEe Ha
NPOIEHTHI, IO U YaCTH, HA JBWXEHHE, pabOTy, CTOMMOCTh TOBapOB M
yCIIyT, HAJIOTH, 33J]a4i U3 00JIaCTH YNpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHAHCAMH); COCTaBNIATH BBIPAKEHUs, YPAaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBI 1O YCJIOBHUIO 3aJa4M, HMCCIIEIOBATh IOJIYYEHHOE pELICHHUE U
OLIGHUBATh TPaBAONOJO0HOCTh pE3yJIbTATOB; yYMEHHE MOICIHPOBAThH
peanbHblE CUTYallMM Ha $3bIKE MATEMAaTHKHU; COCTAaBJATH BBIPAXKECHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBl [0 YCJIOBHUIO 3a/ayH,
HCCJIEN0BATh IOCTPOEHHBIE MOJEIW C HCIIOJIb30BAHUEM ammapara

anreOpbl, HHTEPIIPETUPOBATDH MOJYYCHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMH: CpellHee apuMeTHIecKoe, MeInaHa,
HauOoJnplllee ¥  HAWMEHbIIEe 3HAUYEHUs, pa3Max, JUCIEepPCHS,
CTaHJAapTHOE OTKJIOHEHHWE YHCJIOBOIO Habopa;, yMEHHWE H3BJIEKaTh,
UHTEPIPETHPOBATh HMH(OpPMAINIO, TPEACTABICHHYI0 B TaliMIax, Ha
IrarpamMMax, rpadukax, OTpakarollyio CBOWCTBA PEATbHBIX MTPOIIECCOB U
SIBIICHUI; TIPEACTABIATh HH()OPMAIMIO C TOMOIIBIO TAOJIUI] U AHArpaMM;
UCCIIE0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM 4YHCJIE C NPHMEHEHHEM
rpadpu4eckux  METOJAOB U  JJEKTPOHHBIX  CPEACTB; Trpaduyecku
UCCIEOBAaTh COBMECTHBIC HAONIOACHHUS C TOMOIIBIO JUarpamMm

paccenBaHys U JIMHEWHOU perpeccuu




YMeHue onepupoBaTh MOHATHSMH: CIYYalHBI ONBIT W Clly4alHOE
COOBITHE, BEPOSITHOCTb CIy4allHOrO COOBITUS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIHOJb30BaHUEM TIpadUUECKUX METOJOB; MPUMEHSThH
(GOpMyNbI CIOXKEHHSI M YMHOXEHHS BEpOSTHOCTEH, (HOpMyny MOTHOU
BEepOsITHOCTH, hopmyny bepHyiin, koMOUHAaTOpHBIE GAKTHl U (HOPMYIIHI,
OLICHUBATh BEPOSATHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepUpPOBAThH
MNOHSATUSAMM: CIydailHass BeJWYMHA, pAaCIpeieseHHe BEpOSTHOCTEH,
MaTEMaTUYECKOE OKUIAHHUE, AUCIEPCHsT M CTaHJAPTHOE OTKIOHEHHE
CIy4ailHOM BeNWYHMHBI, (YHKIWKW pacupeleNieHus U IJIOTHOCTH
PaBHOMEPHOI'0, IIOKAa3aTEJIbHOIO M HOPMAJIBHOIO paclpeacieHuil;
YMEHHE HCMOIb30BaTh CBOMCTBA M3YUEHHBIX paclpefesieHudl uis
pelieHust 3a1ad; 3HAaKOMCTBO C MOHATHSIMHU: 3aKOH OOJIBIIMX YHCel,
METOJbl BBIOOPOYHBIX HCCIEIOBAaHUM; yMEHUE NPUBOAUTH MPHUMEPHI
MPOSIBIICHUS 3aKOHA OOJBIINX YHCENT B MPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHHE, IEPECTAHOBKA,
YHCJIO COYETaHWH, YHUCIO TepecTaHoBOK; OuHOoM HbloTOHA; ymeHHe
NPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCYKICHUS AJIS PELIECHUS 3a/]a4;
OLICHUBATh BEPOATHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOSATHOCTHYIO MOJI€Ib U UHTEPIPETUPOBATH NOTYYEHHBINA PEe3yabTaT

YMeHue omepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUHA yroil,
JBYTPAHHBIA Yroj, TPEXTPaHHBIA YIoJ, CKPELIMBAIOIIMECS IPSMBIE,
NapajuIeIbHOCTh U NMEPHEHIUKYISIPHOCTD NMPSMBIX U IUIOCKOCTEH, yrou
MEXAY MNPSMBIMHU, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, Yrojl MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IPH
pelIeHNH 3a/a4 M3yuyeHHbIE (akThl U TEOPEMbl IUIAHUMETPHU; YMEHHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJENU C IOMOIIBI0 TI'E€OMETPUUECKUX IOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTHYCCKUEC 3a1a4n
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YMeHne ornepupoBaTh MOHATHUSMHU: IUIONIAAb (UTYPBI, 00BEM (GUTYPHI,
MHOTI'OT'paHHUK, HpaBPIJIBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHKA,
Ky0, mapajuiejenures, Npu3Ma, NUpaMuaa, (Gurypa M IMOBEPXHOCTb
BpallleHUsl, UWIMHAP, KOHYC, map, cdepa, Mmiomans chepbl, IIOmaab
MIOBEPXHOCTH THPAMH[IBI, TPU3MBI, KOHYCa, IWIHHApA, 00BEM KyOa,

IIPSIMOYT'OJIBHOTO TapaJlIeeNuena, MUpaMuabl, MPU3MBbL, LWJIAHIPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUYCHUsSI KOHycAa M LIWIMHIPA,
napajuleJbHbIE OCH WM OCHOBAHMIO, CEUYEHHME IIapa, IUIOCKOCTD,
Kacaromasicss cgepbl, HUIMHApPA, KOHYCa; yYMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHHMKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpPBl U TMOBEPXHOCTH
BpalICHUS, UX CEUYECHHUSI, B TOM YHCJIE C TOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPHUYECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupOBaTh OMpEENICHUs N3Y4aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBaxX M NpH3HAKaX reOMETPUYECKUX (uryp, 000OCHOBBIBATH WIIH
OmpoBepraTh HX; YMEHHE MPOBOAUTH KiIaccUPUKAuoo GUryp Mo
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAUMBIE OIMOJHUTEIbHBIC

MIOCTPOCHHS
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YMeHue omepupoBaTh TMOHATHUSIMH: JIBIKCHHE B  TPOCTPAHCTBE,
HapaﬂﬂeHBHBIﬁ NEpCeHOC, CUMMCTPUA Ha IMJIOCKOCTHU U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOM00MS, TOMOO0HBIE (QUTYPBI, YMEHHE
pacro3HaBaTh paBHbIC W MOJOO0HBIE (UTYpBI, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOIB30BaTh T€OMETPUYCCKHE OTHOIICHHS
npu peliCHUM 3aJa4, HAXOAUTb TCOMCTPHYCCKUC BCIUYHUHBI (IIHI/IHa,
yroji, IUIomanas, o0bEM) TMPH pelieHWH 3a7ad W3 JPYrux YIeOHBIX
npeamMeToB U U3 peaanoﬁ JKU3HU; YMCHUC BBIYUCIIATH TCOMCTPUUCCKUC
BEITMYUHBI (UTMHA, YTOJ, IUIONIaab, OOBEM, IUIOMIAAL TOBEPXHOCTH),
HCIIOJIb3YSA H3YUCHHBIC (I)OpMYHLI U MCTOJABI, B TOM 4YHUCJIC. ILIOIIAaAb
MOBEPXHOCTH MHPAMHUIBI, TIPU3MBI, KOHYCa, MWIMHAPA, TUIOMAAb ChEpHL;
00bEM Ky0Oa, MPsIMOYTOJILHOTO TMapaJuleNieNuIe/ia, MUPaMHIbl, TPH3MBI,
ITMHIPA, KOHYyCa, IIapa; YMEHHE HaXOIUTh OTHOIICHHE OOBEMOB

NOJ0OHBIX (GUryp
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YMeHue oneprupoBaTh NOHATUSAMHU: IPSIMOYTOJbHAs CUCTEMA KOOPJIMHAT,
BEKTOp, KOOPJAMHATBHl TOYKH, KOOPJAHMHATHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHUCIIO, PA3JIOKEHHE BEKTOpa Mo Oaswucy,
CKAJIIPHOE IPOU3BEJIEHNE, BEKTOPHOE IPOM3BENCHUE, YIOJd MEXKIY
BEKTOPAMH; YMEHHUE HCIOJIb30BAaTh BEKTOPHBIM M KOOPAWHATHBIN METOA
JUISL peuleHHs] TeOMEeTpPUYECKUMX 3aJad M 3aJad JpPyrux Yy4eOHBIX

MPEIMETOB

13

YMeHrne BBIOMpATh TMOAXOIAIIMN METOJ [UIi pelIeHUs 3a1adw;
MOHMMAaHWE 3HAYMMOCTH MAaTEMaTHKd B W3YYCHHH NPUPOIHBIX H
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHUW;, yMEHHE pacro3HaBaTh

IMPOSABJICHUC 3daKOHOB MATCMATHUKH B HUCKYCCTBC, YMCHHC IIPHUBOJIUTH




IPpUMEPBI  MATECMATHYCCKUX

MaTEeMaTU4YECKON HayKu

OTKPBITUHA  POCCUHCKOH W  MHUPOBOU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsiemMblii 3JIeMEHT COIeP/KAHUSA

Kon
1 Yucna 1 BBIYUCICHUS
1.1 Harypanbusle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
1o Panmonaneupie umncia. OOBIKHOBEHHbIE U JECSATUYHBIE JIPOOH, MPOLEHTHI,
' OeCKOHEUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernuecknil KOpeHb HaTypaJbHOU cTeneHH. J[eHCTBHUS ¢ apupMETHYECKUMHU
' KOPHSIMU HaTypaJIbHON CTENEHU
14 Crenens ¢ nensiM nokazarenemM. CTENeHb ¢ paluoOHaIbHBIM NoKa3aresneM. CBOMCTBa
' CTEIIEHH
s CuHyC, KOCHMHYC M TAaHI€HC YHUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTuanbie U HATypaIbHBIC JTOTAPU(MBI
JevictButenbHple  4uciaa. ApupMeTHUYECKHE ONEpaluu C JICHCTBUTEIbHBIMU
1.7 yrcaamu. [IpuOmkEHHbIC BHIUMCIICHUS, IPaBUJIa OKPYIJICHUS, IPUKHUIKA M OIICHKA
pe3yapTaTa BEIYMCICHUN
1.8 [Ipeobpa3zoBanme BeIpaKEHUI
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANBHBIE YPaBHEHUS
2.2 HppauronanbHble ypaBHEHUS
2.3 TpuroHomeTpudyeckre ypaBHEHHUS
2.4 [TokazaTenpHbIC U JOTapUDMUUECKHE YPABHEHUS
2.5 Ilenbie 1 pOOHO-palMOHATIFHBIE HEPABECHCTBA
2.6 NppannonanbHbie HEPAaBEHCTBA
2.7 [TokazaTenpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA
2.8 TpuronHomeTpuyeckre HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuna cucTeMsl JIMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpULIbl




3 DOyHKIIUA U TpaPUKH
31 Oynknus, crnocoObl 3amaHus ¢yHkiuu. ['padux ¢yHkiuu. B3aumHo oOpatHbBIE
' ¢ynkuuu. YétHelie u Heu€THBIe GyHKIMU. [leproanueckue GpyHKIMHA
Obnactp ompeneneHUs W MHOXECTBO 3HaueHUM ¢ynkuumu. Hymm ¢dyHkomm.
12 [IpoMexyTku  3HAKOMOCTOAHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKILIHH.
' Makcumymbl ¥ MUHUMYMBl QyHKIu#u. HawnOonbliee W HavMeHbIIee 3HAYCHUE
GYHKIIMHA Ha IPOMEKYTKE
13 CrenenHass (pyHKIUS ¢ HaTypaJbHBIM M II€JIBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUN, ©X CBOMCTBA U TPapUKH
16 Toukm pa3peiBa. AcumnTorel TpadukoB ¢GyHknuii. CBolicTBa  (QyHKIUH,
' HETIPEPhIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aMaHU OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0XXHBIX TPOIIEHTOB
4 Hauana maTremaTuyeckoro aHaausa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (YHKITAN
[IpumeHneHne TPOU3BOAHOM K HCCIEAOBaHUIO (DYHKIMH HAa MOHOTOHHOCTh U
4.2 aKCTpeMyMbl. HaxoxkieHne HaumOOJNBIIEr0o U HAUMEHBIIETO 3HAaYeHHs] (PyHKIHHU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHoO»ecCTBa U JIOruKa
5.1 MHoOkecTBO, onepaly HaJl MHOKecTBaMHU. J{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 Kombunartopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe 1 TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena u MOBEpXHOCTH BpAILICHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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