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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHoro kypca «l'eomerpusi» 06a30BOro ypoBHs s
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepansbHOTO
roCyJIapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHJapTa CPEAHEro O0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHHWH, NPEABABIAEMBIX K
MaTeMaTH4eCcKoMy OOpa3oBaHWIO, U TPaAUIUMNA POCCUHCKOrO 0O0pa3oBaHMUS.
Peanuzanmsi mporpaMMbl 00€CTIEYMBACT OBJIAJICHUE KIIFOUEBHIMH KOMITCTCHIIHSIMH,
COCTaBJISIFOIIIIMU OCHOBY JIJII CaMOpPa3BUTUS U HEMPEPHIBHOTO 00pa3oBaHMUs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO pPa3BUTHS
JUYHOCTHU O0yYarOIMnXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus OOyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METalpeAMETHBIX U
MPEAMETHBIX PE3YyJIbTaTOB OOYy4YEHHS T€OMETPUM B HAIPABICHUH JUYHOCTHOTO
pa3BUTHS OO0ydaromuxcsi, (GopMupoBaHus G(YHKIUOHATHHOM MaTEMaTHUYECKON
IPAMOTHOCTH, U3YUYEHHUSI IPYTUX YUEOHBIX AUCIUILIMH. Pa3BuTHEe y 00ydarommxcs
MPaBUJIbHBIX TIPEACTABICHUM O CYIIHOCTH W MPOUCXOXKJICHUH T€OMETPUUECKUX
a0OCTpaKIMii, COOTHOILICHUH PEATbHOIO U WJICAIIBHOTO, XapaKTepe OTPaKCHUs
MAaTEMATUYECKOM HAyKOM SBJIEHUW M MPOLECCOB PEATBHOTO MHPA, MECTE
r€OMETPUM B CUCTEME HAYK U POJIM MAaTEMaTUUYE€CKOI0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI
y4almxcsi, a TaK)Ke KauyeCTB MBIIUICHUSI, HEOOXOJMMBIX IS ajanTalud B
COBPEMEHHOM OOIIIEeCTBE.

['eomeTpus sBnsieTcss OMHUM K3 0A30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
obirero oOpa3oBaHUsl, TaKk Kak OOECIeYMBAeT BO3MOXKHOCTb H3YyUYECHHS Kak
JUCIUIUIUNH €CTECTBEHHO-HAYyYHON HANPaBIE€HHOCTU, TaK U TYMaHUTapPHOM.

Jlorndyeckoe wbInieHUE, GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYaIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUU U MOCTPOCHUH LIETOYKHU JIOTHYECKUX YTBEPKICHUN
B XOJIe¢ PEIICHUS TCOMETPUYECKUX 3aJlady, YMEHUE BBIJBUTAaTb U OIPOBEPraTh
TUNOTE3bl HEMOCPEJCTBEHHO HCIOJIB3YIOTCS MPHU PEIICHUU 3a/lad €CTECTBEHHO-
HAyYHOTO IMKJIA, B YaCTHOCTHU U3 Kypca (HU3UKH.

YMeHre OpUEeHTUPOBATLCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCceX 00JIacTSIX JeATEeNbHOCTU 4YesnoBeka. OpueHTalusi 4eJoBeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPAKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO IMO3HAHUS U aKTUBHOTO
npeoOpa3oBanus  JeMcTBUTENbHOCTH. OnepupoBaHHWE  MPOCTPAHCTBECHHBIMU



oOpazamMu O0OBEIUHSAET pa3Hble BUABI y4YEOHOM H TPYIOBOM NEATEIHLHOCTH,
ABJISIETCSI OJIHUM W3 MPO(ECCHOHANBHO BaXKHBIX KAauecTB, MO3TOMY aKTyajbHa
3amadya (GOPMUPOBAHUS y OOYYaAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpa3HOrO MBIIUIEHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
IIOATOTOBKE K MPAKTHUYECKON AEATENBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

Llens ocBoeHus mnporpammbl ydebHoro kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE 00yueHuss — o001eo0pa3oBaTenbHOe W OOLIEKYJIbTYPHOE pa3BUTHE
oOyvarommxcs  4yepe3  0OecriedeHHe  BO3MOXHOCTH  NPUOOpPETEHUs U
WCMOJIb30BAHUSA CHCTEMATUYECKUX TIEOMETPUYECKUX 3HAHUM W JCUCTBUM,
cnenu@UIHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJI0JKEHUs 00pa30BaHUs
M0 CNELHAIBHOCTSM, HE CBA3aHHBIM C NMPUKIIATHBIM UCTIOIb30BAHUEM F€OMETPHUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE NpeIHa3Ha4Y€Ha JJid
oOyJarolmxcs CpeHeN HIKOJIbI, HE MCIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYIHEHHM
Ha YpPOBHE OCHOBHOI0 oOmiero oopazoBanusi. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMTBH OOIIME MATEeMaTHYECKUE YMEHHsI, CBSI3aHHBIE
CO crneuu@uKod TreoMeTpUrM M HEOOXOAUMBIE ISl KM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HU3YYUTh I€OMETPHUIO OoJjee
rIIyOOKO, €clii B JalbHEHIIEeM BO3HMKHET HEOOXOIMMOCTh B T€OMETPHUYECKHUX
3HAHMSX B MPOPECCUOHANBHON AEATETBHOCTH.

JlocTrkeHrne 1enu OCBOEHHUs MpOorpaMMbl OOECHEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHBIMM 3ajayaMd  OCBOEHHs Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kmaccax sBIsItOTCS:

e (GopMHpOBaHHWE TIPEACTABICHUS O TEOMETPUM KaK 4YacTh MHUPOBOU

KYJIbTYpbl U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e (QopmupoBaHUE MPEACTABIECHUS O MHOTOTPAaHHMKAX W TellaX BpaIICHHS
KaK 0 BaXHEHIIMX MaTeMaTUYECKUX MOJEIIAX, MO3BOJISIONIUX ONUCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEro MUPA;

e (opMHpOBaHHE YMEHHMsS paclO3HABaTh Ha 4YEPTEKaxX, MOJEISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHMUS;

e OBJIaJICHUE METOJaMU pElICHUs 3a7a4 Ha MOCTPOEHUS Ha U300pAKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (GOopMHpPOBAHHWE YMEHHS ONEPUPOBATh OCHOBHBIMH TMOHSATHSIMU O
MHOTOTPaHHHUKAX ¥ TeJlaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIaJICHUE  QJITOPUTMAMU  PEIIEHUS  OCHOBHBIX  THUIOB  3ajay;
dbopMHpOBaHUE yMEHHUS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJbHbIE
pacCyXKJeHUsT B XOJE pEUIeHUs] CTEPEOMETPHUYECKHX 3aJad M 3a1ad C
IIPaKTUYECKUM COJEPIKAHUEM;



e pa3BUTHE UHTEUIEKTYaJbHbIX M TBOPYECKHUX CHOCOOHOCTEH
oOy4Jarommxcs, IMO3HABATEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIbCKHUX
YMEHUH, KpUTUYHOCTU MBIILICHUS;

» (dopmupoBaHue (G YHKIIMOHATBHOM rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: YMEHUE PACIO3HABaTh MPOSIBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYallMsIX M TPU WU3YUYEHUHU JIPYTUX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (OPMYIMPOBATH HX Ha S3bIKE
TrE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIEIN, IPUMEHSITh OCBOEHHBIN
F€OMETPUYECKAN amnmapaT il PElIeHUs NPaKTUKO-OPUEHTHUPOBAHHBIX
3aJla4y, UHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YIbTaThI.

OTnMYnTENBPHON OCOOEHHOCTBIO MPOrpamMMbl SBIISIETCS BKIIOYEHUE B KYypC
CTEPEOMETPUM B HAyalle €ro H3y4YeHWs 3a]ad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHUS, U ONPEACIIEHHBIM 00pa30M OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIILJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JaJIbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTbH NMPEIMETHO-
MIPAKTUYECKON JEATENBbHOCTUH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIlUXCA B Kypce CTEpPEOMETPUM MPOBOAMUTCS 3a CYET peUleHus 3a7ad Ha
CO37aHME€  TPOCTPAHCTBEHHBIX O0pa3oB W  3aJad HAa  ONEpPUPOBAHHE
MPOCTPAaHCTBEHHbIMU o0Opazamu. CoznaHue oOpa3a TPOBOJUTCS € ONOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O0Opa3oM — B YCIOBHUSAX OTBJICYECHHS OT
HaIJIAIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COAEP/KaHNUA.

OcHoBHbIE cozaepikaresibHble TUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukmny», «IIpsiMble U TNIOCKOCTH B MPOCTpaHCTBE», «Tena BpaueHus»,
«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHUMN
pacnpenensieTcss He TOJBKO II0 COAEP)KATEIbHBIM JIMHHUAM, HO M IO TOJaMm
o0y4eHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUs pabouell MporpaMMmbl, pachpeAci€éHHbBIM MO ToJiaM OO0ydYeHHs,
CTPYKTYpUPOBAHO TaKUM OO0pa3oM, YTOOBI OBJAJEHHUE TIE€OMETPUUECKUMHU
HNOHATUSAMHU Y HaBbIKAMU OCYUIECTBISJIOCH MOCIEAOBATENBHO U MOCTYHATENBHO, C
COOJII0/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKCH B
oOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN O0YyYarolUXCs, paclupss U
yryosss e€, o0pasys MpoYHbIe MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpuu orBoautcs 2 4yaca B Henento B 10 kimacce u 1 yac B
Henento B 11 kimacce, Bcero 3a iBa roja ooyuenus - 102 yueOHBIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEPEOMETpUU. Touka, npsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKcHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pECEKArOIInecs,
IapajuleNIbHble W CKpeluBaroniuecs ImnpsMble. [lapamnenbHOCTs NPSAMBIX U
IUDIOCKOCTEH B IPOCTPAHCTBE: IApAJUIC/IbHBIE IIPSAMBIE B  IIPOCTPAHCTBE,
NapaJuIeIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh NPSAMOUW U IUIOCKOCTH. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMbIMH B IIPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: NapaJijieibHbIC IIJIOCKOCTH; CBOMCTBaA
napajyiebHbIX TUIockocTel. [lpocTteifmue mnpocTpaHcTBeHHBIE (QUTYpBl Ha
IUIOCKOCTHU: TE€Tpa’ip, Ky0, napajuiesenunes; IoCTPOCHHE CEUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHINUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIECHAUKYJIIPHON IJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroJ, JIMHEHMHBIM yroJa JBYTPAHHOIO  yIJa.
IleprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT T[psAMOM A0  IJIOCKOCTH,  HOpOeKUus  (QUrypbl  Ha  IJIOCKOCTb.
IlepneHAUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOIPAHHMKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKJIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesienune U ero coucrtsa. [lupamupa: n-yroimpHas nupamuja, TpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs M TIOJTHAS MOBEPXHOCTh MUPAMUJIbL; MPABUIIbHAS U
yceu€HHas nupamMuga. OJIEMEHTBl Npu3Mbl W nUpamuabl. [IpaBuiibHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHASA IpU3Ma U
MpaBUIbHAS [HUPAMUJIA; NpPaBWIbHAs TPEYTrojbHAsA NUPaAMUAA W IPaBUIbHBIN
terpadp; KyO. IlpencraBieHve o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTajp,
nonexka’ap u ukocasap. CeyeHus Npu3Mbl U TUPAMUIBIL.

CumMeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUVIOCKOCTH.  DJIEMEHTBl CUMMETPUM B  NHUPAMHJIAX, HapaJlielenunenax,
IIPABUIbHBIX MHOIOTPAHHUKAX.



Boeruncienre 51€eMEHTOB MHOTOTPAaHHUKOB: pPEOpa, WAroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM IMOBEPXHOCTH TMPSIMOU TPU3MBI,
IJIOAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMON MPHU3MBI.
[Inomaas OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUIBI,
TeopeMa O IuIomand yceuéHHor nupamunbl. [loHsatue o0 o00BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHONICHHS MEXIY IUIOMIAAsSMU
MOBEPXHOCTEMN, 00BEMaMU NTOT0OHBIX TEIL.

11 KITACC

TeJia Bpalenus

Hunuuapuyeckas MOBEPXHOCT, oOpazyrorniue UUAJTMHIPUIECKON
MMOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEpXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zylas M OCh;, IUIOMAJb OOKOBOW W ITOJTHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocHOBaHME U BepllMHA, 00Opa3yrolias
U OCh; IUIOMAAh OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3sylollue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaAMETp; IUIOMIAIb MMOBEPXHOCTU CREPHI.
B3aumHoe pacrionoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI01a1b ChEephl.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka IMIMHIApA U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHMCAaHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHWK, WU TEJO
BpAIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeAactBus u3z He€. OObEM UUIMHIPA,
KoHyca. O0BEM I1apa U MiIoaib cPephl.

[logo6ueie Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI00HBIX TEJl.

Ceuennss mwiMHApa (MapaUleIbHO W TEPHEHIUKYISIPHO OCH), CEYCHUs
KOHyca (mapajulebHOE€ OCHOBAHUIO W MPOXOJSIIEe Yepe3 BEpIUIMHY), CEUCHUS
miapa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocty U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasiioxkeHnue BeKTopa mo TPEM HEKOMILIAaHAPHBIM
BekTopaM. I[IpaBwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWJl JAEUCTBUIl ¢ BekTopamu. lIpsMoyronbpHas cucTema



KoopauHat B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaX. YTOJd MexXIy BekTopamu. CKalspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenre yrioB Mexy NpsMbIMHA M THIOCKOCTSAMHU. KOOpJIMHATHO-BEKTOPHBIN
METOJI PH PEIICHUHA T€OMETPUUECKUX 3a]1a4.



ININIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUSI TPOrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapaKTepU3yIOTCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUUA O0YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOIO WiI€Ha POCCUUCKOro OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU MHCTUTYyTaMU B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUNCKOM TpakAaHCKOW HICHTUYHOCTH, YBKCHUS
K IIPOLLJIOMY ¥ HAaCTOSIIEMY POCCUMCKONW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIECHUEM
K JOCTHKEHUAM POCCUMCKMX MAaTEeMaTUKOB U POCCUKUCKONM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JIPYTMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSITEIIbHOCTHIO
y4EHOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B OCTPOEHNE YCTOMYMBOTO Oy AYIIEro.

JcTeTn4ecKoe BOCIMTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIECHU, pacCcyXICHUH;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
HMHTEpecax 370pOBOro U 6€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHATUH U

OTHbIXa, peryJispHas busnueckas aAKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHHUS, npu 3AHATHIX CIIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  NESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKCHHH BCEW J>KM3HHU, TOTOBHOCTHIO K AKTHBHOMY
YYacCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaMpPaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYpPHI, ITOHMMaHUEM BIIMSHUS
COITMATTIbHO-2KOHOMUYECKUX IIPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa HSKOJOTHYECKUX MpOoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUMN JJIs pelieHus 3ajad B
00JIacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUH VISl OKPY’KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYeCKOH HayKuh Kak cdepbl YelIOBEUYECKOW NESITEIHHOCTH, ITAINoOB €&
pPa3BUTUS M 3HAYMMOCTH JJIs Pa3BUTUS I[TUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID W HCCIEAOBATEIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHLIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvhvie  Oeticmsus,  obecneuusaiom
GdopmuposaHue 06a308blx KOSHUMUBHBIX NPOYECCO8 ooOyuarwuxcsa (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe20  Mupa,  NpuMeHeHue  JI0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKK MAaTEMaTUYECKHUX
OOBEKTOB, MOHATUN, OTHOLICHUH MEXAY MOHATUAMH; (OPMYIUPOBATH
OTIpENeNICHUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  TPHU3HAK
Kiaccu(uKaIy, OCHOBAaHUSA JUIsi OOOOIICHWS W CPaBHEHUS, KPUTCPUH
MIPOBOJIMMOTO aHAJIN3a;

e BOCHpPUHHMMATh, (OPMYJIMPOBATbH U  MPEOOPa3OBBIBATH  CY>KICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE,
YCIJIOBHEIE;

e BBIABIATH  MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOACHUSX U YTBEPKICHMSIX;



npemyiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUHH;

e JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHYECKUX
YTBEPXKJICHUN (MPsSMbIE U OT MPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpaATH CHOCOO pelmieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BbHIOUpATh HauOoJiee NOAXOAAIUNA C Yy4YETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUER).

Bba3oBble uccieqoBaTe1bcKue AeiicTBUS:

e HCIOJIB30BAaTh BOMPOCHI KaK HUCCIEAOBATEIILCKUN HHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
yCTaHAaBIWBaTh HMCKOMOE M  JaHHOe, (¢GOpMUPOBAaThH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIIMIO, MHEHUE;

e TIPOBOIUTH CaMOCTOSATEIHLHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
O00BEeKTa, SIBICHHUS, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIIECCAMU;

e  CaMOCTOATEIHHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOJIONEHUs, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOLIECCa, @& TAKXKE BBIIBUTAThH
MIPETNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH JAeUINUTHI WH(OOPMAIUHU, NAHHBIX, HEOOXOMUMBIX JJII OTBETA
Ha BOTIPOC U ISl PEIICHUS 33/1a4H;

e BpIOMpaTh HWHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M OPM TPEIACTABICHHUSI,

e CTPYKTYpHpOBaTh WH(OpPMAIHIO, IPEACTABIATH €€ B pa3IMYHBIX (hopmax,
WJLTIOCTPUPOBATH TpaduuecKy;

e OIICHUBATh HaAEKHOCTh uHbOpMaIIH o CaMOCTOATEIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecnedusarom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, TPAMOTHO BbIpa)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJIE€HH 3a7aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHUA C CYXICHUAMH JIPYTUX
YYACTHHKOB JHayiora, OOHapy»KMBaTh pa3jInyue€ U CXOJCTBO MO3ULHUN; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIACUs, CBOU BO3PAXKEHUS;
OPEJCTaBISITh  pEe3yJNbTaThl  pEIIeHUs  3aJadyd,  OSKCIEPUMEHTA,
UCCJEIOBAHMS,  TIPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmat
BBICTYIUICHHUS C YYETOM 33]1a4 IIPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaThb W HCHOJb30BaThb  MPEUMYILIECTBA  KOMAaHIHOM U
WHANBHUIYAIBHON pabOThI P pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh IeITh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacripeieNiaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYy)1eHUs, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
c(hOopMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IIAaH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHU C YYETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[I03HABATEJIbHOW pediiekcuu Kak OCO3HaHHS
COBEPIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibpTaTta pelieHus MaTEMaTUIECKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIpU PEHICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JCATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OLEHUBAaTh COOTBETCTBUE pe3yJibTaTa LEIH M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHKECHHUSA PE3yJIbTaTOB HEATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBath MNOHATUSAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIIEJICTBHUS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3a/]a4.

OnepupoBaTh NOHATUSIMU: MAPAILIEIBHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE PpaCHOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAaHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPAHHBIA Yroj, rpaHd ABYTPaHHOrO Yyria,
pedpo ABYrpaHHOrO yrja; JUHEHHBIM Yrojl JBYIPAHHOIO yIJla; rpajycHas Mepa
JABYTPAHHOTO YTJIA.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKIbIN
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTpPaHHUKA, TPaBUIIbLHBIM MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAaHHHUKOB (IMpaMuJa; NpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJICIICTIUIIE T, KyO).

KnaccupuuupoBatb ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JJis
kjaaccuukanuu  (BBIMYKJIbIE W HEBBINYKJblEe MHOTOIPAaHHUKH; MPaBUIIbHBIC
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlieIenUuneabl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEYEHNE MHOTOIPAaHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO]T CIIEIOB.

CtpoutTh ceyeHUss MHOTOIPAaHHUKOB METOJOM  CIIE€JOB,  BBIMIOJIHSTh
(BBIHOCHBIE) IMIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarsb 3a1aun Ha HaxOXKJAEHHE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBIC AHATUTUYECKHUE METOJbl MpPU PEIICHUU
CTaHJAPTHBIX MATEMaTHYECKUX 337a4 HAa BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOPAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BETMYUH MO o0pa3liaM WiH
QIrOpUTMaM, TPUMEHSSI W3BECTHBIE AHAJUTHYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX ~MaTEMaTHYEeCKHX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy TMPAMOM M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, IBYTPAHHBIX YTJIOB.



Borancnsate 00bEMBI U IIIOLIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupampga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIY
IJIOLIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOTI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUsS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[IpumensaTy reomeTpuyeckue (aKTbl UIA PEUICHHUs] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIararouX HECKOJIBKO IaroB PELIEeHUs, €CJIA YCI0BUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMensaTs NpoCTEHIIME MNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, pACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHHS Ha IIPAKTHKE: AHAIM3WPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTUYeCKu CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PpEAIbHbIC
CUTyalluld Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHIATHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KUIACC

OmnepupoBaTh TMOHSATHUSAMHU: HWIMHIPHUYECKas TOBEPXHOCTh, 0O0pa3yromme
MWIMHAPUYECKOM  MOBEPXHOCTH;  IIWIIMHADP;  KOHUYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHUYeCKON OBEPXHOCTH, KOHYC; CepuyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, cepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLIECHUS.

KnaccuduimponaTs B3auMHOE pacroioKeHue cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSIMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Borancnsate  00bEMBI M IUIOMIAMM  TOBEPXHOCTEM TeN  BpallleHus,
reOMETPUYECKUX TEJI C IPUMEHEHHEM (POpMyI.

OneprpoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BIIMCAaHHBIM B cdepy W
OMHCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TeEJO
BpalllCHUS.

BbraucnsTh COOTHOLIEHUST MEXIYy IUIOMAASIMH MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEI.



N3o6paxarh u3yyaeMble (PUIypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(quryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUYEHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MpEeACTaBICHHYIO Ha yepTexax U
PUCYHKaX.

OrnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTaHUS BEKTOPOB W
YMHOEHHMsI BEKTOpa Ha YUCIIO0, 00ObIACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

IIpuMeHATh NpaBUiIo napajuieienunesaa.

OneprpoBaTh NOHATUAMMU: JEKAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YOI MEXKIY
BEKTOpPaMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOE IMPOM3BEACHUE, pACKIaAbIBaTh BEKTOpP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHnsaTs reomeTpuueckue (akThl AJIA PELICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANoaralinX HECKOJIBKO 1aroB PELICHUs, €CJIM YCIOBUSA IPUMEHEHHUS
3aJjaHbl B IBHOM (opMe.

Pewate mpocreiiine reoMeTpUYECKUE 3a/1adyd HA NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOJA.

Pemware 3amauM Ha [I0KA3aTesbCTBO MATEMAaTHYECKUX OTHOLICHHM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WK aaropuTMaM, NpUMEHsIs
M3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMensaTe NpoCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, pACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHHS Ha IIPAKTHKE: AHAIM3WPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb WU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKAa PELICHUs
MaTeMaTU4ecku CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PEAIbHBIC
CUTyalluld Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
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n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
| BBenenue B ctepeomeTpuio 10 https://m.edsoo.ru/C5O3R7VIP
[IpsiMbI€ M TUIOCKOCTH B MPOCTPAHCTBE.
2 p poctp . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapanienbHOCTh NPSIMBIX U IJIOCKOCTEN
Ilepne
3 pr H'HmiynﬂpHOCTb HPAMBIX H 12 https://m.edsoo.ru/V6I1APUCD
IJI0CKOCTEH
4 VYTIiabl MEXAY NPSIMBIMU U INIOCKOCTSIMU 10 1 https://m.edso0.ru/R3ISMETBTQ
5 MHororpaHHuKu 11 1 https://m.edsoo.ru/XPWIUSFB2
6 O0BEMBI MHOTOTPAaHHUKOB 1 https://m.edsoo.ru/010FX2SJB
7 [ToBTOpEHME: CEUECHHUSI, pACCTOSTHUS U YTJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I1O 63 5 0

[NPOT'PAMME




11 KIIACC

KoanuyecTBO 4acoB

HaumenoBaHue pa3ie/ioB U TeM JuiekTpoHHbBIE (UG pPOBbIE)
Ne /i Kontpoasnnl | IlpakTuyeckne
NMPOrpamMMmbl Bcero o0pa3oBaTebHbIE PECYpPChI
e padoThI padoThI
1 Tena BpaieHus 12 https://m.edsoo.rt/HYOWQLSKQ
2 OO0BEMBI TET 5 1 https://m.edsoo.ru/B9ORVIYC9
B
3 CHTOPEI ¥l ROOPAHHATEL B 10 1 https://m.eds00.ru/4ANCLAGOMF
MIPOCTPAHCTBE
[ToBTOpenwue, 0600IIeHNE,
4 . 7 1 https://m.edsoo.ru/DORV3P725
CUCTeMAaTH3aIHsI 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O0 34 3 0
I[MPOIT'PAMME







IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTposbHbI

Bcero
e padoThbI

IIpakTn4yeckue
padoThbI

Jlara
U3yYeHUs

DJIeKTPOHHbBIE N (ppoBbIE
o0pa3oBaTe/bHbIEC PeCYPChI

OCHOBHBIE IOHATHS
CTEpEOMETPHUH: TOUKa, IpsMasi,
IUIOCKOCTb, IIPOCTPAHCTBO.
[TpaBuia nzoOpaskeHus Ha
pHUCYHKaX: U300pakeHHs
IJIOCKOCTEM, MapajlieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

https://m.edsoo.ru/D3VCI7UN4

ITonsTHs: Iepecekaronmecs
IUIOCKOCTH, IIEPECEKAIOIINEC
npsamasd 1 mjiIoCKOCTb

https://m.edsoo.ru/NR6VIYCGK

[TousTus: MEPECCKAOIUCCA
IIJIOCKOCTH, IICPCCCKAOIUCCA
npsamad 1 1mjiIoCKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C MHOT'OI'paHHHKaMHU,

n300pakeHre MHOTOIPaHHUKOB
Ha PUCYHKaX, HA MPOEKIIMOHHBIX
yeprexax

https://m.edsoo.ru/KMUQPILLO

HauanpHbie cBenenus o Kkyoe u
MUpaMUJIE, UX Pa3BEPTKU U
monemu. CeueHus
MHOTOTPaHHHUKOB

https://m.edsoo.ru/FPW2JNHCZ




HauanpHble cBeieHHs 0 KyOe 1
NHUPAMUJIE, UX PA3BEPTKU U
mozenu. CeueHust
MHOTOTPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

ITousTre 00 aKCHOMAaTHYECKOM
MOCTPOEHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBHS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

ITousTre 00 aKCHOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX

https://m.edsoo.ru/DUKAX7QE1

ITonsTre 06 aKCHOMAaTHYECKOM
MOCTPOEHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX

https://m.edsoo.rui/YPKSSMLJL

10

ITousgTre 00 aKCHOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U
CJIEACTBHUS U3 HUX

https://m.eds00.1u/I3A98J679

11

B3aumnoe pacnosnoxenue
IPSIMBIX B IPOCTPAHCTBE:
NepeceKaroIInecs, napauleIbHble
Y CKpEILMBAIOLIUECS TPSIMbIE

https://m.edsoo.ru/TUTWEKRS5Q

12

[TapajuieabHOCTB NPAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:
napajuleibHble NPsSIMbIE B
IIPOCTPAHCTBE; MAPAJUICIIBHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/CSO9VLQLH6




[TapannensHOCTh MPSAMBIX U
TUTOCKOCTEH B MIPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapannenbHOCTh IPSIMON U
IUIOCKOCTH
VT8I ¢ cOHATpaBIIEHHBIMHU

14 P https://m.edsoo.rw/LLJAVHVBW
CTOpPOHAMH
VYron me

15 FOIT MECIY HIPAMBIMH B https:/m.edsoo.ru/KGIMSOEUK
MIPOCTPAHCTBE
Yron Mexay NpsIMBIMH B

16 Ay TP https://m.edsoo.ru/241. VWHOV8
MIPOCTPAHCTBE
[TapannenbHOCTH IJIOCKOCTEH:

17 P https://m.edsoo.ru/BUSTQIHZT
napajujieibHble INTOCKOCTH
CpolicTBa apamieIbHBIX

18 . P https://m.edsoo.ru/OKQQK2ABA
IUIOCKOCTEH
[Ipocreiinve npocTpaHCTBEHHbBIE

19 (GuUryphl Ha TIIOCKOCTHU: TETPAdIP, https://m.edsoo.ru/MRT13XP79
Ky0, mapasuieernurie;t

20 ITocTpoenne ceueHui https://m.edsoo.ru/DI3AX0O5]8

21 [TocTpoenue ceuenuit https://m.eds00.ru/20GC3ZPIP
KonTponbHas pabota mo Teme
"ITpsiMBI€ ¥ TNIOCKOCTH B

22 P https://m.edsoo.ru/BI4O5QJEB
npoctpancTie. [lapaniensHOCTh
MPSIMBIX U MJIOCKOCTEMN"
[leprieHAMKYASIPHOCTH NPAMOUN 1

23 IJIOCKOCTH: NIEPIIEHAUKYJISIPHBIE https://m.edsoo.ru/RN45YBOS8R
NpsIMbIE€ B IPOCTPAHCTBE
IT € mapanie €

24 PAMBIC TTApAILTETILHDIC 1 https://m.edsoo.ru/32MXRZDDL

NEPNECHAUKYIISIPHBIC K ITIJIOCKOCTH




HpHMHC mapauiCJIbHbIC U

25 https://m.edsoo.ru/JPUOTOI3N
MEePIEHANKYJISIPHBIE K TITIOCKOCTH
[Ipu3HaK nepreHIuKyJIIPHOCTH
26 P . PHCHAIYIAD https://m.edsoo.ruw/DC41W6K 14
MPSIMOM M TUTOCKOCTH
[Ipu3HaK nepreHIuKyJIIPHOCTH
27 PHSHAK TIEPTICHIHKY AP https://m.edsoo.r/HD3D63S5P
IPSIMOY U TUTIOCKOCTH
Teopema o npssMoin
28 p p . https://m.edsoo0.ru/YOIQSMOH]1
MEPIICHIUKYJIIPHON IJIOCKOCTH
Teopema o npssMoin
29 p p . https://m.edsoo.ru/8 IRSKUSRJ
MEePIEHANKYJISIPHON TIJIOCKOCTH
Teopema o npssMon
30 p p . https://m.edsoo.ru/HFKNPKZ7T
MEePICHANKYJISIPHON TIJIOCKOCTH
[TeprieHTUKYIISIp U HAKIOHHBIC:
ACCTOSIHHUE OT TOYKH 10
31 p a https://m.eds00.ru/638GKWY7V
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH
[TeprieHaUKYJISAp U HAKIOHHBIE:
ACCTOSIHUE OT TOYKH 10
32 p A https://m.eds0o.r/AD6RCACRA
TUTOCKOCTH, PACCTOSTHUE OT
MIPSIMOM 10 TUIOCKOCTH
[TeprieHUKYIISAp U HAKIOHHBIE:
AaCCTOSIHAE OT TOYKH 10
33 p A https://m.edsoo.ru/VLLIQ7HXC
TUTOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH
[leprieHaUKYISIp U HAKIOHHBIE:
ACCTOSIHAE OT TOYKH 10
34 p A https://m.edso0.1ru/6P5BVV34R

IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH




35

VYTIBI B IPOCTPAHCTBE: YTOJ
MEXy MPSMOI U MIIOCKOCTHIO

https://m.edsoo.ru/PSFIXUAI1I

36

JIByrpaHHBIN yroJ1, JTUHEHHBII
yTOJI IBYTPAHHOI'O yTia

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBIN yroJ1, JTUHEHHBII
yIoJ ABYTPaHHOIO yIJia

https://m.edsoo.ru/MLOZZYZC7

38

[TepnieH UKy IApHOCTD
IJIOCKOCTEW: MPU3HAK
NEPNEHIUKYJIAPHOCTU ABYX
IJIOCKOCTEN

https://m.edsoo.ru/YRQDSMIONH

39

[lepneHAUKYISIPHOCTD
IUIOCKOCTEH: MpU3HaK
HNEPHEHINKYIIPHOCTH ABYX
IIOCKOCTEH

https://m.edsoo.ru/DY2AF84T2

40

[lepnieHIUKyIAPHOCTH
IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYJIAPHOCTH ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/TS8OAINH?2

41

Teopema o Tpéx
NEPHEHANKYIISIPax

https://m.edsoo.ru/OWSLZIRVZ

42

Teopema o Tpéx
HEPIEeHIUKYISIpax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
HEPHEHINKYIIPax

https://m.eds00.ru/OWGE1WDV3

44

KonrponbHas pabora no remam
"IlepnieHAUKYJISAPHOCTD MPSIMBIX U
LAl

miockocte" u "Yriabel MeXIy
HPSIMBIMU U TIOCKOCTAMHU"

https://m.edsoo.ru/VOXABPOPB




45

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOTOI'paHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOI'PAaHHUKH;
pa3BEPTKAa MHOTOIPaHHUKA

https://m.edsoo.ru/LSFTEZ8QX

46

[Tpusma: n-yroyibHas npu3ma;
TPaHU ¥ OCHOBAHUS MPU3MBI;
npsiMasi U HaKJIOHHAs IPU3MBI;
OOKOBas U MOJIHAS TOBEPXHOCTh
IPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
napaJuleIeIuIe] U €ro CBOWCTBA

https://m.edsoo.rw/ITCOB1WIO

48

[Inpamupa: n-yroapHas
nupamuzia, TpaHd U OCHOBAHKE
MUpPaMUJIbL; OOKOBAs U MOJIHAS
IIOBEPXHOCTh ITUPaMU/IBL;
IIPABWJIBHAS U YCEUEHHAS
nupamuaa

https://m.edso0.ru/1TOFX00PA

49

IIpaBUIBHBIE MHOTOTPAHHUKMU:
IMMOHATHUEC IIPABUIIBHOT'O
MHOI'OIpaHHHKA,; ITpaBUJIbHAA
mpu3Ma 1 mpaBuJibHaA IUPaMHa,
NpaBUJIbHASA TPEYTOJIbHAas
nMpaMHIa ¥ IPaBHIBHBIN
TeTpa’ip; Kyo

https://m.edsoo. /L WNGFZTWE

50

IIpencrasienue O IpaBUIbHBIX
MHOI'OrpaHHUKaXx: OKTa’ap,
JOJEKa’ AP U UKOCAIP.

https://m.eds00.ru/06SHO021DD




CumMeTpusi B MPOCTPAHCTBE:
CUMMETPUS OTHOCUTENHHO TOUKH,
IPSIMOM, TIOCKOCTU. DJIEMEHTHI

51 1 https://m.edsoo.rt/SWEUC9ENR
CUMMETPUU B TUPaMUIAX,
napasuieNienurne1ax, mpaBUiIbHBIX
MHOTOTpaHHHUKaX
Brrunciienne 31eMeHToB
52 MHOTOTPaHHHKOB: pEOpa, 1 https://m.edsoo.rt/EUP4MN760
JMaroHasiu, yrJibl
[Tnomane 6OKOBOI TOBEPXHOCTH
Y TOJTHOM TOBEPXHOCTH MPSAMOU
53 MIPU3MBI, IUIOIIAIb OCHOBAHUH, 1 https://m.eds00.ru/SQY9IXSIL6
TeopeMa 0 OOKOBOM MOBEPXHOCTH
IPSIMOM IPU3MBI
[Tnomans 60KOBOI TOBEPXHOCTH
Y TIOBEPXHOCTH MPaBUIHHON
54 NUPAMUJIBL, TEOPEMA O TUIOIIAIN 1 https://m.edsoo.ru/R22FHBG60
OOKOBOW MOBEPXHOCTH
YCEUEHHOU MUPAMUIIBI
55 FOHTPOHLH%I pa6?Ta HO Teme 1 https://m.edsoo.rt/VHYNJOMQD
MHororpaHHuKu
56 [Tonsitue 06 00BEME 1 https:/m.edsoo.r/GM1LC394G
57 O06BEM nupamMubl 1 https://m.edso00.ru/B307PSWTC
58 O0BEM TUpaMuIBI 1 https:/m.edsoo.ru/PQZ9ED3YF
59 O0BEM TUpaMuIbI 1 https://m.edsoo.ru/RZ8BITMU9
60 O06BEM nupamMuIbI 1 https://m.edsoo.ru/OHRFO2LCT
61 O06BEM npu3mMbl 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM TIPU3MBI 1 https://m.edsoo.ru/B4A6EMRRGE




63

O0BEM TIPU3MBI

https://m.edsoo.ru/FIMQW6KFT

64

KonTponbhas pabota no teme
"O0BbEMBI MHOTOTPaHHUKOB"

https://m.eds00.1u/23S50180N

65

[ToBTOpenue, o6o0IIEHNE
cHucTeMaTu3alus 3HaHUM.
[TocTpoeHue ceueHuil B
MHOTOTPAaHHHUKE

https://m.eds00.ru/KXTOCIOJG

66

[ToBTOpenue, o6o0IIEeHNE
cUCTEeMaTU3alus 3HAaHUM.
Brruncnenue paccTosHUN: MEXIY
JBYMs TOUKaMH, OT TOUKH J10
MPSIMOM, OT TOYKH JI0 TIIIOCKOCTH,
MEXIY CKPELMUBAIOIIMMUCS
IPSIMBIMU

https://m.edsoo.ru/HKP6I3JUC

67

HToroBast KOHTpOJIbHAs paboTa

https://m.edsoo.ru/KB3EK0A9U

68

[ToBTOpenue, o6o0IIeHNE
CHCTeMaTH3alus 3HaAHUH.
Brruncnenue yrios: Mexy
CKPEIIMBAIOIIUMHUCS TPSIMBIMH,
MEXIY NPSMOH U IUIOCKOCTBIO,
JIBYTPAaHHBIX YIJIOB, YIJIOB MEXIY
TUIOCKOCTSIMHU

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KIIACC

KoanuyecTBO 4acoB

Ne Hdara DJIeKTPOHHBIE N (ppoBbIE
Tema ypoka KoHTpobHBI IIpakTHyeckune
n/n Bcero U3yueHusi | oOpa3zoBaTe/ibHBIE PeCypchl
e padoThbI padoThbI
Cdepa u map: neHTp, paauyc,
1 JMaMeTp; IUIoaab 1 https://m.edsoo.ru/TW8Z59CHIJ
MOBEPXHOCTHU CEpPhI
B3anmuoe pacnonoxxenue
chepsl U IMITOCKOCTH;
2 bep 1 https://m.edsoo.rw/YCMWC4M31
KacaTteJibHasl TNIOCKOCTh K
cdepe; miomans chepsl
N3o0pakenue cdepsl, mapa Ha
3 P (epb, wiap 1 https://m.edsoo.ru/QDCF8UGXE
mrockoct. CeueHus 1mapa
[{unuHIpryeckas MOBEPXHOCTD,
oOpa3yromye MUITHHAPUIECKON
4 pasyrotue i AP 1 https://m.edso00.ru/8516BBEQ7
MMOBEPXHOCTH, OCh
MWIUHAPUYECKON MTOBEPXHOCTH
[unwHIp: ocHOBaHHS U OOKOBAS
IIOBEPXHOCTH, 00pa3yromas u
5 p p y\}u 1 https://m.edsoo.ri/WOJR979V9
0Cb; IUIOMAAL OOKOBOH U
IIOJIHOM ITOBEPXHOCTH
N300paxeHne nuanHapa Ha
miockocTH. PazBéprka
unuHapa. CedeHus MUINHIpa
6 i AP i o 1 https://m.edsoo.ru/OYMSPW10Z

(MII0CKOCTHIO, AapAJIIETbHON
WY TIEPICHIUKYIISIPHOM OCH
LHWIMH]PA)




Konnueckast moBEpXHOCTb,
00pa3yroIme KOHHIEeCKOM
MOBEPXHOCTH, OCh U BEPIIHHA
KOHHYECKOW TTOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHMe U BepIINHA,
o0pa3zyrolas ¥ oCh; IJIOLIAIb
OOKOBOI1 U MOJIHOM
MOBEPXHOCTHU

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHBIN KOHYC:
oOpa3yrolye 1 BhICOTa,
OCHOBaHUs U OOKOBast
MTOBEPXHOCTh

https://m.eds0o0.ru/80VNITU20

10

N300paxeHne KoHyca Ha
miockoctu. Pa3BépTka KoHyca.
Ceuenust kKoHyca (IIJIOCKOCTBIO,
napasuiebHON OCHOBAHHUIO, U
IJIOCKOCTBIO, TTPOXOISAIIEH
4yepe3 BEpIIUHY)

https://m.edsoo.ru/OPVICKUYU

11

Kom06unanus ten BpamieHus u
MHOT'OI'PAaHHHUKOB

https://m.edsoo0.ru/4VHGTY X8F

12

MHOrorpaHHuK, OIUCAHHBIN
okoJ1o cepsr; chepa,
BIHMCAHHAS] B MHOTOI'PAaHHUK WJIH
B TE€JIO BpAILICHUS

https://m.edsoo.ru/RMYYISTLP

13

[Tousitue 06 00BEMe. OCHOBHBIE
CBOMCTBA 00BEMOB Tell

https://m.edsoo.ru/4CENHGLOZ

14

O06BEM mIMHIPa, KOHYCa

https://m.edsoo.ru/W8TGN5Z99

15

O0BeM mapa u rromanb chepsb

https://m.eds00.:w/G7TAYCMITT




[ToxoOuEble Tena B
npoctpaHcTBe. COOTHOIIEHUS

16 MEXIY IIOIAIIMHU https://m.edsoo.ru/4ANO4FYUUX
HoBepxHocTel, 00bEMaMu
NOJOOHBIX Tell
KonrposbHas pabora no remam

17 "Tena Bpamenus" u "OO0beMbI https://m.edsoo.ru/KCOMHISWW
Ten"

18 BexTop ia IIoCKoCTH 1 B https://m.edsoo.ru/AQ405SB7C
IIPOCTPAHCTBE

19 Cu0skenie i BLIHTANHE https://m.edsoo.ru/PMNHTUK7G
BEKTOPOB

20 YMHOKEHHE BEKTOPA HA YHUCIIO https://m.edsoo.ru/4H7PLGBII
Paznoxxenue Bexkropa 1o Tpém

21 HEKOMILJIAHAPHBIM BEKTOPaM. https://m.edsoo.ru/NZSOLFWN1
ITpaBwiio mapannenenunena
Pemenue 3ana4, cBS3aHHBIX C

22 IIPUMEHEHUEM MTPABUJI IEUCTBUI https://m.edsoo.ru/73F23EPUS
C BEKTOpaMu
KoopanHaTHO-BEKTOPHBIM

23 METO/JI TIPY PELIEHUN https://m.edsoo.ru/BBI139Z27U
TrEeOMETPUYECKUX 3a1a4
IIpssmoyronbHas cucrema
KOOpJMHAT B IIPOCTPAHCTBE.

24 Koopannate! BekTopa. https://m.edsoo.ru/X9TSDNSQ3
[Ipocrelimue 3agauu B
KOOpJMHATaX

25 Yroa Mexay BEKTOpaMHU. https://m.edsoo.ru/RPAQMBCDO




CkassipHOE IPOU3BE/ICHUE
BEKTOPOB

26

Beluncnenue yrios Mexy
IPSIMBIMU U TUIOCKOCTSIMUA

https://m.edsoo.ru/EGRV3NF84

27

KonTponbhas pabota no teme
"BekTopbl M KOOPAUHATHI B
npoctpaHcTae"

https://m.edsoo.ru/NSKEL EBHL

28

[ToBTOpeHwue, 06001eHUE 1
cHCcTeMaTHU3alus 3HAaHUH.
OcHoBHBIE QUTYPBI, (PAKTHI,
TEOpPEeMBbI Kypca IUIaHUMETPHH

https://m.eds00.ru/16ASE1TYU

29

[ToBTOpeHue, 06001IeHUE U
cHCTeMaTHu3aIus 3HAaHUH.
OcHoBHBIE QUTYpBI, aAKTHI,
TEOpPEMBI Kypca IIaHUMETPUHN

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpenwue, 060061IeHUE U
CHCTEMATH3aIUs] 3HAHHIA.
3amauu TIIAHUMETPUU U METOTbI
UX peIIeHHs

https://m.edsoo0.ru/UF02M943T

31

[ToBTOpEeHme, 0600IIEHUE U
CHCTEMATHU3allUs 3HAHH.
3amauu TIIAHUMETPUU U METOTBI
WX pelIeHus

https://m.edsoo.ru/FG4PIN2IF

32

[ToBTOpEHME, 0000IIIEHUE U
cHCTEMAaTH3aINs 3HAHWH.
OcHoBHBIE QUTYPBI, (PAKTHI,
TEOpPEMBI Kypca CTepeoMeTpUU

https://m.edsoo.ruw/ZY6BYLY7W

33

Htorosast KOHTpOJbHAs paboTa

https://m.eds00.ru/VP8CXOC4C




34

[ToBTOpEHME, 0000IIICHUE U
cucTeMaTH3anus 3HaHU

https://m.edsoo0.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I1O0

ITPOTPAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIACC

Kon

NpoBepsieMor
0 pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
00pa30BaTe/ILHOI NPOrpamMMbl CpelHero 001ero 00pazoBaHus

7 I'eomerpus
7.1 OrniepupoBath MOHATUAMH: TOUKA, MPSMast, IIIOCKOCTh
75 [IpumMeHsATh aKCUOMBI CTEPEOMETPUM U CIICJCTBUS U3 HUX MPU PEIICHUU
. TeOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MNOHATUSAMH: MAPALIEIBHOCTh U MNEPHEHANKYJISIPHOCTh
' MPSIMBIX U IJIOCKOCTEH
74 KnaccugumnupoBars B3auMHOE pacrioyiOKEHHE MPSIMBIX M TUIOCKOCTEH B
. MIPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: JBYI'PAHHBIN yIoJj, TPaHU JBYI'PAHHOIO yIJia,
7.5 pedpo IBYIpaHHOTO YIJia, IMHEWHBIN YroJl IBYTPAHHOTO YIJia, TpajyCHas
Mepa JBYTPaHHOro yria
6 OnepupoBaTh MOHSATHUSMHU: MHOTOTPAHHMK, BBIMYKIIBIH M HEBBITYKJIBIT
‘ MHOTOI'PAHHHK, 3JIEMEHTbl MHOTOI'PAaHHUKA, IPABWIbHBIA MHOTOTPAHHUK
77 Pacno3naBaTh OCHOBHBIE BHJIbI MHOTOIPAHHHMKOB (MHUpamMuja, MpU3Ma,
' MPSIMOYTOJIbHBIN MapaieNnenumne, Ky0)
KnaccuduimpoBath  MHOTOTpaHHUKH, BBIOMpass  OCHOBaHUS s
. KiaccupuKanuu  (BBIMYKJIBIE W HEBBINYKIbIE  MHOTOTPAaHHUKH,
' MpaBWIbHbIE MHOTOIPAHHUKH, TMPSIMbIE U  HAKIOHHBbIE MPHU3MBL,
napasuIeNenuIe /bl )
79 OnepupoBatb MOHSATUSIMU: ceKyIas IJIOCKOCTB, ceueHue
' MHOTOT'PaHHUKOB
710 OOBACHATP MNPUHIUIBI  TOCTPOEHUS  CEUEHUl  MHOTOIPAaHHUKOB,

HCIIOJIB3YyA MCTO CJICIOB

7.11

CTpOI/ITB CCUCHUA MHOI'OIpaHHHUKOB MCETOAOM CJICAOB, BBIIIOJHATH

(BBIHOCHBIE) TJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:




BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemiate 3a1aun Ha HaX0XKJEHHE T€OMETPUUYECKUX BEJIMYMH MO 0Opasnam
WIM aIroOpuTMaM, IPUMEHSS HM3BECTHBIC AHAIUTUYECKHE METONBI IIpU
pelIeHUH CTaHJApTHBIX MATeMAaTHMYECKUX 3a7a4 Ha BBIYUCIICHHE
pPacCTOSIHUM MEXAY ABYMs TOYKaMHU, OT TOYKH 0 IPSIMOU, OT TOYKH 0

IIJIOCKOCTHU, MEXKAY CKPCHIUBAOIIUMUCS ITPAMBIMU

7.13

PemraTs 3aga4i Ha HaXO0XACHHUEC I'COMCTPUYCCKUX BCIWYHH I10 o6pa3uaM
UK ajiropuTMaM, MNPUMCHSAA HU3BCCTHBIC AHAIMTUYCCKHUC MCTOIbI IIPpU
pPEICHUN CTAaHAAPTHBIX MATEMAaTHYCCKUX 3adad Ha BBIYMCIICHUC YIJIOB
MCKAY CKPCHIUBAOIHUMUCA TIPAMBIMU, MCEKIY HpHMOﬁ Hn IINIOCKOCTBIO,

MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

7.14

Bbraucnsate 00BEMBI M TUIOMIATU IMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, mupaMua) ¢ MPUMEHEHHEM (OPMYJI, BEIYUCIIATH COOTHOIICHUS
MEXIY IJIOILAIIMU MMOBEPXHOCTEH, o0BEMamMu 0T0OHBIX

MHOI'OI'PaHHHUKOB

7.15

OHepI/IpOBaTb IMOHATHUAMUA: CUMMCTPHUSA B HPOCTPAHCTBEC, LCHTP, OChb H

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTypHI

7.16

W3Bnekarb, NpeoOpa3oBBIBATE M WHTEPIPETHPOBATH HH(POPMALIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, MpeACTaBICHHYI0 Ha

yepTexkax U pUCyHKax

7.17

[TpuMeHATH reomMeTpruecKkue (GaxkThl AJs PEelICHHs CTEPEOMETPUYECKHUX
3aJa4, NPEANOJAralolluX HECKOIBbKO INAroB PEHICHMs, €CIH YCIOBHS

MMPUMCHCHUS 3a1aHbI B SIBHOU (I)OpMe

7.18

HpI/IMeHHTL HpOCTCfII.HHG OporpaMMHBIC CPEACTBA W IJICKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPCOMCTPUICCKUX 3a1a4

7.19

[IpuBOoANTE MpHUMEpPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HH, pACIIO3HABATh IPOABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHSTDH MMOTyYeHHbIE 3HAHUS Ha TPAKTHKE: aHAJIU3UPOBATh PeabHbIC
CUTyallud U NPUMEHATh H3yYEHHBbIE IOHATHUA B IpoOllecce IOHCKa
peleHus MaTeMaTHYeCKU copMyIMPOBAHHON pooJIeMBl,
MOJIETTMPOBATh peajlbHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BATh
IIOCTPOCHHBIE MOJEIHM C MCIOJb30BAaHUEM I'€OMETPHUUECKUX MOHATUH U
TEopeM, ammapara ajareOpsl, pelaTh MPaKTUYECKHe 3a7auu, CBA3aHHBIC C

HaXO0XXIACHUEM I'COMCTPHICCKUX BECINYNH




11 KJTACC

Koz IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero o0pa3oBaHus
pe3yJabrara
6 I'eomerpus
OnepupoBaTh NOHATUSAMU: IHJIMHAPUYECKas: TOBEPXHOCTb, 00pa3yrolue
6.1 LWIMHIPUYECKON IOBEPXHOCTH, LMIMHAP, KOHMYECKas IIOBEPXHOCTb,
' oOpa3yolye KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 Pacnio3HaBaTh Tena BpaleHus (LMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIOCOOBI MOTYYSHUS TEJl BPALICHUS
6.4 KrnaccudumnmpoBaTs B3aUMHOE pacloNiosKeHUE Cephl U MIOCKOCTH
OnepupoBaTh NOHATHUSMHU: IIAPOBONM CETMEHT, OCHOBAaHUE CEIMEHTA,
6.5 BBICOTA CETMEHTAa, IIApPOBOM CJIOW, OCHOBAHHWE IIAPOBOTO CJIOS, BHICOTA
1IapOBOTO CJI0SI, IIAPOBOM CEKTOP
6.6 Beruncnsate 00BbEMBI U TUIOIIAAM TOBEPXHOCTEH TeNn BpaIlCHHUS,
' TreOMETPUUYECKUX TeJl C MPUMEHEHHEM (POpMYJT
OnepupoBaTh NOHATHUSMU: MHOTOTPAHHMK, BIIMCAaHHBIA B cdepy u
6.7 OIMCAaHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJI0
BpalleHUS
63 BbluncnsTh COOTHOIIEHHS MEXIy IUIOHIaJIMU TOBEpXHOCTEH U
' 00bEMaMu MMOAOOHBIX TEI
6.9 N300paxkaTh n3ydaemble GUTYpBl OT PYKH M C NMPUMEHEHHEM HPOCTBIX
' 4epTEKHBIX UHCTPYMEHTOB
BoinonHATe (BBIHOCHBIE) IUIOCKHE 4YEPTEXH M3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (Uryp: BUJA CBEpXY, COOKY, CHHM3Y; CTPOMTb CEUEHHUS Tel
BpallleHUs
W3Bnekarb, MHTEPHPETUPOBATH M NPeoOpazoBbIBaTh HH(GOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MNpPeICTaBICHHYI Ha
yepTeKax U pUCyHKax
[IpumensTh reomeTpuyeckue (QaxThl A PELICHHUS CTEPEOMETPUUYECKHUX
6.12 3a/a4, MPEAIOJIaraloliuX HECKOJIBKO IAroB pELIEHMs, €CJIA YCJIOBHS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme
6.13 OnepupoBath NOHSATHEM: BEKTOP B IIPOCTPAHCTBE




6.14

BoimonssaTe HeﬁCTBHH CJIOKCHHUA BCKTOPOB, BbBIYUTAHUA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha 4YHUCIIO, O6T)$[CH$ITI), KaKHMH CBOMCTBAMH OHH

00J1a1arT

6.15

[IpumensTH paBMIIO Napasuieenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB IMOHATHAMU: ACKAPTOBBI KOOPAMHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpPA, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOpPA,
yroiax MexKay  BCKTOpaMu, CKaJIIpHOC  HPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuth cymMMy BEKTOPOB M IIPOMU3BEIECHUE BEKTOPA HA YMCIIO, YIOJl
MEXIy BEKTOPAMHM, CKAJIIIPHOE MPOU3BEACHHUE, PACKIIabIBaTh BEKTOP 10

ABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3a,Z[aBaTL IJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOfI CUCTEME KOOpAUHAT

6.19

Pemrate HpOCTCfII.HPIG TCOMCTPHUYCCKUC 3aJa4ud Ha NPUMCHCHUC

BEKTOPHO-KOOPAWHATHOTO ME€TOda

6.20

Pemrats 3aJa4u Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUN U
HaxXOXKIACHUEC I'COMCTPUUCCKHUX BCIUYHH IIO 06pa3uaM W aJIrTOpUTMaM,
IIPpUMCHAA HU3BCCTHBIC METOABI npu pPEIICHUN CTaHAapTHBIX

MaTCMaTHYCCKUX 3a1a4

6.21

[IpumensTh mnpocTeiire MNporpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a1a1

6.22

HpI/IBOI[I/ITB IIPUMCPBI MAaTCMATUYCCKUX 3aKOHOMepHOCTCﬁ B IIpupoac u

KHU3HU, PACIIO3HABATE MTPOABJICHUC 3aKOHOB I'COMETPHUU B UCKYCCTBEC

6.23

[IpumeHsTh NONy4YEHHbIE 3HAHUSA Ha IIPAKTUKE: AHAJIU3UPOBATH
peanbHble CUTyallUM W INPUMEHATh W3YyYEHHBIE IMOHATHA B IpoLEecce
MOWUCKA pElICHUs MaTeMaTu4ecku chopMyIupoBaHHON MpoOIEeMBl,
MOJIETTUPOBATh pealibHble CUTYalluu Ha SI3bIKE '€OMETPUHU, HCCIIEI0BATh
MIOCTPOCHHBbIE MOJIENM C MCIIOJIb30BAaHHUEM TI'€OMETPHUYECKUX MOHATHH U
TEOpeM, amnmnapara ajareopbl, pemaTh NpaKTHYEeCKUE 3a7auu, CBSI3aHHbIE C

HaXO0XIACHUEM I'€COMETPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kox

IIpoBepsieMblii 3J1eMeHT cOiep:KAHUSA

I'eomerpus

7.1

OcHOBHbBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsitTue 00  akKCMOMaTH4YECKOM  IOCTPOCHHM  CTEPEOMETPHH:  aKCHOMBI

CTCPCOMCTPHHU U CICACTBUA U3 HUX

7.2

B3aumHOe  pacnonoxkeHue OpSAMBIX B IPOCTPAHCTBE:  IEpECEKarolIuecs,
napajyielbHbIE ¥ CKpenIuBaromuecss npsiMbie. [lapaninenbHOCTh MPSAMBIX U
IUIOCKOCTE B  MPOCTPAHCTBE: MapajlieJibHble TMpsSMble B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MapaUIENIbHOCTh MPAMON U IJIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YroJ MEXKAY TMPSMBIMH B IPOCTPAHCTBE.
[TapaynenbHOCTh MIIOCKOCTEMN: MapajulebHbIE MIJIOCKOCTH, CBOMCTBA MapajliebHbIX
miockoctei. [lpocreifmue mpocTpaHCTBEHHBIE (UTYpPHI HAa TIOCKOCTH: TETPadap,

Ky'6, napajijieJICIrIiC ], TOCTPOCHUC CeUYCHUI

7.3

[lepneHIUKyISIpHOCTh MPSAMOM M IUIOCKOCTU: TEPHEHAUKYJISIPHBIE TIPSMBIE B
IPOCTPAHCTBE, MPAMbIE MMapalJIebHbIE U MEPIEHIUKYIISIPHbIE K MIIOCKOCTH, PU3HAK
NEPIEHAUKYJIIPHOCTU IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON
IUIOCKOCTH. YTJIbI B TMPOCTPAHCTBE: YIOJd MEXKIy IMpsMOM U IUIOCKOCTHIO,
JBYTpaHHBIA yTOJI, JHMHEWHBIH yros JaByrpaHHoro yria. [lepnenaukynsp u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKHM JO IIJIOCKOCTH, PAacCCTOSHHUE OT MpPsIMOM [0
IUIOCKOCTH, MPOEKIHs (Urypbl Ha IUIOCKOCTh. [leprneHanKynapHOCTh MIOCKOCTEH:
IOpU3HAK  TEPHEHIUKYJSIPHOCTH  JABYX  Iulockocted. Teopema o Tpéx

NEPIEHANKYIIAPax

7.4

[lonsiTHE MHOrOTpaHHHKAa, OCHOBHBIE 3JEMEHThl MHOIOTPaHHHUKA, BBINYKIbIE M
HEBBIITYKJIbIE MHOIOTPAaHHUKM, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yroibHas
npusMa, TpaHU U OCHOBAHMS TMPU3MBI, MpsAMas W HAKJIOHHAas NMPHU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTh Npu3Mel. [lapannenenumes, IpsAMOYToJIbHBIN HapalIeeIUIe]]
U ero coucrsa. [Iupamuna: n-yroiapHas nUpamMuaa, TpaHd U OCHOBAHKME ITUPaMUIbL,

OO0KOBas M MOJIHAS MOBEPXHOCTh MUPAMMJIbI, IPAaBUIbHAS M YCEUEHHAs] MUPAMMJIA.




DneMeHThl Mpu3Mbl W mHpamMuabl. [IpaBuibHbIE MHOTOTPAHHUKH: TIOHSITHE
NpaBUIBHOTO MHOTOIPAHHMKA, MpaBUJIbHAs MpU3Ma W MpaBUJIbHAs MHUPAMUIA,
NpaBWIbHAs TPEYrojbHAs MUpaMuia U MpaBUIbHBINA TeTpadp, KyO. [IpeacraBnenue
0 TMPaBWJIbHBIX MHOTOTPaHHUKAX: OKTajyAp, AOAEKa’daAp U ukocadapyrue CeueHus

IMPU3MBbI U ITMPAMHJIbL

7.5

CumMeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIIBHO TOYKH, MPSMOM,
IJIOCKOCTH. DJIEMEHThI CUMMETPHUH B MUpaMUIax, napaiejaenuneaax, npaBuibHbIX

MHOTI'OrpaHHHUKax

7.6

Boruncnenue 31€MEHTOB MHOTOTPaHHHMKOB: pé&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM MOBEPXHOCTM M TIOJHOM TMOBEPXHOCTH MNPSAMONW MPU3MBI, ILJIOLIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOH IMOBEPXHOCTU NpsIMOM npu3Msl. ITnomans 6okoBoit
IIOBEPXHOCTH M IOBEPXHOCTH NPaBWIbHOM IUpaMUAbI, TeopeMa O IJIOLIAIu

yceuénnoi nupamuabl. [lorstue 06 06béme. OOBEM mupaMuIbl, IPU3MBI

7.7

[Tono6uble Tena B npoctpancTBe. COOTHOMIEHHS MEXKAY IIOLIAISIMUA TIOBEPXHOCTEH,

00BEMaMHU ITOTOOHBIX TEN

11 KITACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

6

I'eomerpus

6.1

[umHapryecKas MOBEPXHOCTh, 00pa3yIoLIie HMINHAPUIECKON MOBEPXHOCTH, OCh
WIMHApUYECKOo moBepxHocTH. LunmHzap: ocHoBaHuS M OOKOBasi MOBEPXHOCTH,

o0pa3yromias 1 0Ch, IJIOIaAb OOKOBOH U MOTHON OBEPXHOCTH

6.2

Konudeckasi moBepXHOCTh, 00pa3yromre KOHNIECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHMYecKol mnoBepxHocTH. KoHyc: ocHOBaHMe W BepuIMHA, oOpa3yollas U OCh,
Iomaas OOKOBOM W TOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpasyromue u

BbICOTA, OCHOBAaHUA U OoKoBas MMOBECPXHOCTH

6.3

Cdepa u map: HeHTp, paanyc, AMaMeTp, IUIONIalb NOBEpXHOCTH cheprl. B3anmuoe

PpacroJIOKEHUC C(pepbl 1 IJIOCKOCTH, KacaTCJibHasA IINIOCKOCTH K C(pepe, omanab

chepnl

6.4

N3o0pakenue Ten BpalieHus Ha I0cKocTU. Pa3BépTka HMIMHIpa U KOHYCa

6.5

Kom0OuHanuy Tten BpalleHHs M MHOTOTPAHHHUKOB. MHOIOrpaHHUK, ONMCAHHBIN

OKOJIO C(I)epbl, C(I)epa, BIIMCAHHAA B MHOT'OT'PAaHHUK, UJIX TCJIO BPAlICHUA

6.6

[Tonsitue 06 00BEMe. OcHOBHBIE cBOicTBa 00BEMOB Ten. Teopema 00 00BEME

OpAMOYTOJIBHOIO Mapajulenenunena u cneacrsus u3 Heé. OOBEM  IMIMHIPA,




koHyca. O0béM mapa u miomanb chepbl

[TogoOubie Tema B mpocTpancTBe. COOTHOMICHHS  MEXAYy  IUIOHIQISIMHU

67 MOBEPXHOCTEHN, 00bEMaMU MTOTOOHBIX TN
6.8 Cevenus nuMaMHApa (MapajuielbHO W MEPHEHAMKYJISIPHO OCH), CEUeHHsl KOHyca
' (mapanenbHOE OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY ), CEUECHUS 11apa
Bextop Ha miockocty M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAaHHE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ncio. Pa3noxeHne BEeKTOpa Nmo TPEM HEKOMIUIAHAPHBIM
' BekTopaM. IIpaBuno mapamtenenunena. Pemenue 3amay, CBA3aHHBIX €
IIPUMEHEHUEM IIPABUJI IEUCTBUN C BEKTOPaMU
[IpsimoyronbHast cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTopa.
6.10 [Tpocreiiine 3agaun B KOOpAMHATaX. YTrosl Mexay Bekropamu. CkanspHoe

IMPOU3BCACHNEC BCKTOPOB. Brraucnenne YIJIOB MCXKAY HNPAMBIMU M INNIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METO/I IIPU PELIEHNN T€OMETPUUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUSI
NpoBepPsIeMOro OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMBbI Cpe/IHEro 0o11ero
TpeGoBaHus o0pa3oBaHus

Bnanenue meromamMu J0Ka3aTeNbCTB, JITOPUTMAMH pEIICHUS 3a1ad;
yMeHue (opMyIMpoBaTh W ONEPUPOBATH TOHSATHSIMHU: OIpEICIICHHE,
aKCMOMa, TeopeMma, CIEJCTBUE, CBOMCTBO, NPHU3HAK, J0KA3aTENIbCTBO,
paBHOCWIIbHBIE (DOPMYITUPOBKHU; TPUMEHSTh UX; YMEHHE (DOPMYITUPOBATH
00paTHOE W IMPOTHUBOIIOJIOKHOE YTBEP)KICHUE, NMPHUBOIUTH NPHUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIUY;
NPOBOANTH JOKa3aTeJbHBIE pPACCY’)KOCHUS TPH pPELICHUH 3ajaad,
1 OLICHUBATh  JIOTMYECKYI0  NPAaBWIBHOCTb  PACCYXJIEHUH;  yMeHue
OTIEpPHPOBATH TMOHITUSMHU: MHOXECTBO, MOJMHOYKECTBO, ONEpAIlH Hall
MHO)XECTBAMH; YMEHHE HCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIH
ammapar Juis ONHUCAHUsI PEeAIbHBIX TPOIIECCOB U SBJICHUN U TIPU PEIICHUU
3a71a4, B TOM WYHCIE U3 JPYruX Y4YeOHBIX IIPEIMETOB; yMEHHE
OIIepUPOBATH MOHATHIMHU: rpad, CBA3HBINA Tpad, aAepeBo, LUK, rpad Ha
IUIOCKOCTH; YMCHHE 3a/laBaTh W ONKUCHIBaTh Tpadbl pa3IHIHBIMU

crioco0amu; UCIOJIb30BaTh Ipadbl IPU PEIICHUH 3a/1a4

2 YMeHHe onepupoBaTh MOHATUAMU: HATyPAIBHOE YHUCIO, LIEJI0€ YHUCIIO,
CTENEHb C LIEJIBIM IIOKa3aTesieM, KOPEHb HATYPAJIbHOW CTEIIEHHU, CTEIICHb
C palMOHAJbHBIM  MOKa3aTejleM, CTeNeHb C  JIeWCTBUTEIbHBIM
mokaszareneM, JIorapuM UYWCiIa, CHHYC, KOCHHYC M  TaHTEHC
IIPOU3BOJIBHOTO YHUCJA, OCTATOK II0 MOIYJIIO, PALMOHAJIBHOE YHUCIIO,
UppalMOHAJIbHOE  YHUCJIO,  MHOXXECTBa  HATypajbHBIX,  ILIEJBIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX YHMCENI; YMEHHE HCIIOJIb30BAThH
NPU3HAKU JIeIMMOCTH, HAaMMEHBIIMN OOLIMH JenuTenbh M HauMEHbIlee
oOuiee kpaTHoe, anropuT™ EBKinaa mpu pemieHuu 3aaay; 3HaKOMCTBO C
pa3IMYHBIMM  TO3UIMOHHBIMA ~ CUCTEMaMH  CYHUCIICHMS;  YMEHHE
BBITIOJIHATh BBIYUCIICHHE 3HAUCHUH M TPeoOpa3oBaHMs BBIPAKEHUH CO

CTENEeHsAMH MW JorapudmMaMu, MpeoOpa3oBaHUs IPOOHO-PAMOHATBHBIX

BLIpa)KeHHfI; YMCHHC ONCPUPOBATH MOHATUAMM: TTOCJICHOBATCIBHOCTD,




apupmeTHyecKast nporpeccus, reoMeTpHYECKas mporpeccus,
OeckOHEYHO yObIBaroIlas TeOMEeTpHuecKas IPOTPeccHs; yMEHHE
3aJ]aBaTh MOCIEA0BATEIBHOCTH, B TOM YHCJE C TIOMOIIBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSIKEHHBIE KOMIUJIEKCHBIE YHCIIA, MOLYJIb U apTyMEHT KOMIUIEKCHOTO
yucia, ¢opmMa 3aluCH  KOMIUIEKCHBIX ducesl  (reoMeTpudeckas,
TpUTOHOMETpUYecKass M  anreOpandeckas); yMETb  IPOHM3BOJIHUTH
apupMeTHYeCKre JeMCTBUS C KOMIUICKCHBIMH YHCIAaMM; IHPUBOAUTH
IIPUMEPBl  HCIOJIB30BAaHUS  KOMIUIEKCHBIX  YHCEJ;  OIEpPUpPOBATh
MOHATUAMHU:  Martpuna 2x2  w  3X3, onpenenuTenb  MaTpPHIBL,

T COMeTpI/I“ICCKI/II\/’I CMBICJI OIIPCACIIUTCIIA

YMeHue OonepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
MOKa3aTeNIbHbIE, CTENEHHBIE, Jorapu(pMUuecKue, TPUTOHOMETPUUYECKUE
YpaBHEHUsT M HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEPUPOBATH
HOHATHSMH: TOXJECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUM M HEPABEHCTB, DPABHOCUIBHOCTH
YPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pellaTbh YpPaBHEHWS,
HEpPaBEHCTBA W CHUCTEMBI C IOMOIIBIO Pa3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl C IIApaMETPOM; IIPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PEUICHUS MAaTeMAaTHYECKUX

3a7la4 ¥ 3aaa4 U3 pa3/IMYHbIX obnacreit HAaYKHU U peaﬂBHOﬁ KHU3HU

YMeHue onepupoBaTh HOHATHSAMU: (QYHKLUS, YETHOCTh (DYHKIHH,
NEepUOTUYHOCTh (DYHKIMH, OTPAaHWUYCHHOCTb (PYHKIIUH, MOHOTOHHOCTH
GyHKLIMHU, 3KCTpeMyM (QYHKIMH, HauOoJbIllee U HAUMEHbILIEE 3HAYEHUS
(GYHKIMU HA IPOMEXYTKE, HempepbIBHAs (YHKIIMS, aCUMIITOTHI Tpaduka
GbyHKIMM, TIepBasi U BTOpas MPOU3BOJHAS (DYHKLUHU, TEOMETPUUECKUN U
¢u3uueckuil CMBICT TPOM3BOJHOM, IepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpaJ; YMEHHE HAaXOOUTh aCUMITOTHI Tpaduka (yHKIHMH; yMeHHE
BBIUHCIATh IPOU3BOAHBIE CyMMBI, IIPOM3BENEHHUS, YAaCTHOTO U
KOMITO3UIIMK (YHKIUI, HaXOAUTh YpaBHEHHE KacaTeNbHOW K Tpaduky
(YHKLIUHU; yMEHUE HAXOOUTh IMPOU3BOJIHBIE IJIEMEHTAPHBIX (DYHKIMIA;
YMEHUE UCMOJIb30BaTh MNPOM3BOIHYIO JUISL HCCIEIOBAHUS (DYHKIHIA,
HaxXoAWTh HauOOJIbLIME M HAUMEHbIINE 3HaYyeHUs (YHKUUH; CTPOUTh
rpaduKd MHOTOWIEHOB C HCIOJIb30BaHUEM ammapara MaTeMaTU4ecKoro
aHaJIM3a; IPUMEHATH IPOU3BOJHYIO JUIS HAXOXICHUS HaWIydlIero

pE€IICHUA B HNPHUKIAAHBIX, B TOM YHUCJIC COLHUAJIbHO-D0KOHOMHUYCCKHX H




bu3MYecKuX 3a7a4ax; HaXOJUTh TUIOMAAN U 00BEMBI (PUTY C TTOMOIIBIO
WMHTErpaja; NPUBOJUTH MPUMEPHl MAaTEMaTHYECKOTO MOJCIUPOBAHUS C

MoMOoIIbI0 Tu(depeHITnaNbHBIX YpaBHECHUI

VYMeHue onepupoBaTh MOHATUAMHU: TIpaduk (QyHKIMM, oOpaTHas
GyHKUMSA, KOMIO3UIMS (QYHKUUH, TUHEWHas (yHKIMSA, KBaapaTHUHAsS
byHKIMS, panMoHaIbHAS byHKIMS, CTENeHHAas byHKIMS,
TpUroHoMmerpudeckue  (QyHKIMM, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3aTenbHas U Jorapugmuueckas (yHKIUU; YMEHUE
CTPOUTH TpapUKH HM3YUYEHHBIX (YHKLUH, BBIIOJIHATH MpeoOpa3oBaHUs
rpa¢uKoB (GYHKIMH, UCTIONB30BaTh TPAPUKH JJIS U3yUEHHSI TPOLIECCOB H
3aBUCUMOCTEH, MPHU PEIeHUH 33had U3 APYTuX y4eOHBIX MPEIMETOB U
3aJa4 U3 peabHON JKM3HU; BBIpaXKaTh (OpMYJIaMHU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOiCTBa W rpadukm (yHKOMHA 115
pelleHns ypaBHEeHUH, HEPaBEHCTB U 3aJlau ¢ IMapaMeTpaMu; U300paxarb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA pELICHUN YpaBHEHMHI,

HEPABCHCTB U UX CUCTEM

YMeHHe pemiath TEKCTOBBIE 3a/ladd pa3HbIX TUMOB (B TOM 4YHUCIE Ha
MPOLICHTHI, AOJU U YacTH, HA JIBIXKEHHE, padoTy, CTOMMOCTb TOBAPOB U
YCIIyT, HAJIOTH, 33J1a4M U3 00JIaCTH YIPaBIEHUS JTUYHBIMU U CEMEHHBIMU
(dbuHAHCAMM); COCTaBIIATH BHIPAXKCHHS, YpPaBHEHHs, HEPABEHCTBA M UX
CUCTEMBbI IO YCJIOBHIO 3a/layH, MCCJIEJ0BaTh IOJYUYEHHOE pEIICHHE U
OIICHUBATh MPABIONOJAOOHOCTh pPE3yNbTaTOB, YMEHHE MOJAEIHUPOBAThH
peanbHbIe CUTYallMM Ha $I3bIKE MATEMAaTHUKH; COCTABJISATh BBIPAKCHUS,
YpaBHEHHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCJIOBUIO 3aJayd,
UCCJE0BATh IOCTPOEHHBIE MOJEIU C UCIOJIb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeiHee apH(pMeTHIecKoe, MeuaHa,
HauOoJpIlleeé M  HAMMEHbIIEEe 3HAYEHHUs, pa3Max, JUCIepCHs,
CTaHJapTHOE OTKJIOHEHHWE YHCIOBOIO HaOOpa; yMEHHE U3BJIEKaTh,
UHTEPIPETUPOBATh HH(POPMALMIO, TPEJICTABICHHYI0 B TaliuIax, Ha
quarpammax, rpaukax, OTpaskarollyro CBOWCTBA PEAIbHBIX IPOIIECCOB U
SBJICHUH; MPEJICTABIATh HHPOPMALIMIO C IIOMOLIbIO TAOIMIl U TUArpaMM;
UCCIIEI0BaTh CTaTUCTHUYECKHUE [aHHbIE, B TOM YHUCIIE€ C IPUMEHEHUEM
rpadguyeckux METOOB M  DJEKTPOHHBIX CpEeACTB; rpaduuecku

HCCICA0BaTb COBMCCTHBIC Ha6J'IIOI[eHI/IH C TINoOMOoIbK0 JguarpamMm




pacceuBaHUsI U TUHEWHOI perpeccuu

YMeHue omnepupoBaTh IOHATHAMU: CIyYalHBIA OIBIT W CIly4aiiHOe
cOOBbITHE, BEPOSATHOCTh CIy4allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C MHCIOJb30BAHUEM TIpaMUeCKUX METOJOB; INPHUMEHATh
(bopMysIBl CIIOKEHHSI M YMHOXXEHHUS BEPOSTHOCTEH, (OpMYJy MOIHOM
BepOATHOCTH, popmyiy bepHymnu, komOuHaTopHbIe (HaKThl U (HOPMYIIBI;
OLIGHUBAaTh BEPOSATHOCTH peajbHBIX COOBITHIl; yMEHHE OIEepPUPOBATh
MOHATUSAMU: CIydaiHas BEJMYMHA, PACHpPEIEICHUE BEPOSITHOCTEH,
MaTEMaTHYECKOE OKUIAHHWE, OUCIEPCUS M CTAaHAAPTHOE OTKIOHEHUE
CIlyualfHOM BEJIMYUHBI, (YHKUUU paCHpeleNeHHss ¥  IUIOTHOCTH
PaBHOMEPHOTO, II0KA3aTeJIbHOTO ¥ HOPMAIbHOIO PaCHpPEIEIICHUN;
YMEHUE MHCIOJIb30BaTh CBOMCTBA W3YYCHHBIX pACHPEACICHUN I
pelleHrs 3ajla4y; 3HAKOMCTBO C IOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUYHBIX HCCIEAOBAaHUN; yMEHHE NPUBOAUTH IMPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIUX YHCEN B NMPHPOTHBIX U OOIIECTBEHHBIX
ABJICHUAX; YMEHHUE OIIEPUPOBAThH IMOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHMH, YHMCIO TEepecTaHOBOK; OMHOM HploTOHA; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PAKThl U PACCYXACHUS JUIsl pelIeHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHbIX COOBITHIA; COCTAaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH NOJYYECHHBINA PE3YIbTAT

YMeHue onepupoBaTh IOHATHUSAMHU: TOYKa, IMpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIVIA, IUIOCKUM Yro,
JBYI'PAaHHBIA yroj, TPEXIPAaHHBIA Yroj, CKPEUIUMBAIOIIMECS IIPSMBIE,
[IapaJUIEJIbHOCTD U NEPIEHIUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY INPSMBIMU, YTrOJI MEXKIY MPSAMOM M INIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKHM JO IUIOCKOCTH, PACCTOSIHHE MEXKIY
IIPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSAMHU; YMEHHUE UCIIONIb30BaTh IIPH
peleHnn 3a1ad u3ydeHHble (aKThl M TEOPEMbl TUIAHUMETPUHU; YMEHHUE
OLIEHUBAaTh  pa3Mepbl OOBEKTOB  OKPY)KAIOLIET0 MHpa; CTPOUTh
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBK) T'€OMETPUYECKUX IIOHATHU H

BCJIIMYHMH, p€IIAaTh CBA3AHHBLIC C HUMU IIPAKTUYCCKUE 3aJa4u
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VYMeHue onepupoBaTh MOHATHAMU: IUIOIAAb (GUIYpbl, 00BEM (QUrYypHI,
MHOTOTpaHHMK, MPAaBUIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOIpaHHMKA,
Ky0, mapajulefienunes]l, Npus3Ma, NHpamuaa, (Gurypa U TOBEPXHOCTh
BpallleHUs, LUWIMHIP, KOHYC, LIap, cdepa, Iomanab cdepsl, MIOLIAIb

MOBEPXHOCTH THUPAMUIBI, MPU3MBI, KOHycCa, IWINHApPA, 00bEM KyOa,




IPSIMOYTOJIBHOTO NapajUleNIeNuNe a, MUPaMHUAbl, MPU3MbI, LWIMHIPA,
KOHYyCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEUEHUs KOHYCa M LUIUHAPA,
NapajuleJbHble OCH WM OCHOBAHMIO, CEYECHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LWIMHIpPA, KOHYyca; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHMKa, N300pakaTh MHOTOIPaHHUKU, (PUTYypbl U MOBEPXHOCTU
BpAILEHUs, UX CEYCHMs], B TOM YHCJIE C IIOMOILBIO dJIEKTPOHHBIX CPE/CTB;
YMEHHE TPUMEHATh CBOWCTBA TEOMETPUUYECKUX (UTYp, CAMOCTOSTEIHHO
(bopMyIMpOBaThH ONpPEENICHHUS] U3y4aeMbIX (UIyp, BBIABUIaTh I'MIIOTE3bI
O CBOHMCTBax W MPHU3HAKAX T'€OMETPHUECKUX (HUTyp, OOOCHOBHIBATH WU
onpoBepraTh HX; yMEHHE NPOBOAUTH Kiaccudukanuio @uryp mo
pa3IMYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JOIOJIHUTEIIBHBIC

HOCTPOCHHS
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VYmenne OIICPpHUPOBATH IIOHATUAMMU. ABUXKCHUC B IMPOCTPAHCTBE,
napajiebHBIA MePeHOC, CUMMETPHUsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue TOM00Ms, TOMOOHBIC QUTYpHI; YMEHHE
pacrio3HaBaTh paBHbIC W MOAOOHBIC (DUTYPHI, B TOM YHCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BAaTh T'€OMETPUYCCKUE OTHOIICHUS
Inpu pCHICHUH 3aJad, HaAXOAUTb TCOMCTPUUYCCKHUE BCIIMYUHBI (JIJ'II/IHa,
yroy, Iiomaab, o0bEM) TpU pelleHHH 3a7ad W3 JOPYTHX Y4eOHBIX
npeaMEeToOB U U3 peaﬂbHOﬁ JKU3HU;, YMCHHUEC BBIYUCIIATH TCOMCTPHYCCKUC
BEJIMYMHBI (JUTMHA, YTOJ, IUIONmAlb, OOBEM, IUIOIMIAJb TOBEPXHOCTH),
UCTIONB3Ysl M3y4eHHBbIE (HOPMYNBl M METOABI, B TOM YHCJE: IUIOIIA/Ib
MOBEPXHOCTH MHUPAMHUIbI, TIPU3MBI, KOHYCa, MWIMHAPA, TUIOMAIL CHEpHI;
00BEM Ky0a, TPSMOYTOJILHOTO Tapasuielenuneia, MUPaMUubl, MPU3MBL,
HWIMHIpa, KOHycCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB

No00HBIX QUTYp

YMenue OIICPpHUPOBATH NOHATHUAMU: NPAMOYTOJIbHAA CUCTEMA KOOPJAUHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BEKTOpA, CyMMa BCKTOPOB,

MMPOU3BCACHHUEC BCKTOPA Ha YHUCIIO, PA3JI0KCHUC BCKTOpa II0 6a3Hcy,

12 CKQJISIPHOE IPOM3BEAECHUE, BEKTOPHOE NIPOU3BEICHHUE, YIOJI MEXKIY
BEKTOpPaMH; YMEHHE UCIOJb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METO.
JUISL  peUIeHHs] TEOMETPUYECKUX 3aJad M 3a]ad JAPYTruX Y4eOHBIX
MPEIMETOB

13 YMeHune BBIOMpATh TOAXOMSIIMA METOA JUIS PEIICHHUs 3a/Jauu;

INOHUMAHUC 3HAYUMOCTH MATCMATUKNW B HU3YYCHHU HNPUPOAHBIX U

06HI€CTBCHHI)IX MponeccCcoOB )41 SIBJ'IGHI/II\/'I; YMCHHEC  pacCliO3HaBATb




IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHHE IPHUBOIUTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUH pPOCCHUHUCKOW W MHUPOBOU

MaTeMaTUYECKON HaAyKH




IHEPEYEHD 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO MATEMATUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon

1 Yucna 1 BBIYUCIECHUS

1.1 Hatypanbnble u nensie uncina. [Ipu3Haku 1€1MMOCTH LIETIBIX YHCE

- Pammonanehple  ynciaa. OOBIKHOBEHHBIE W JAECATHYHBIE JpOOM, TPOLEHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE IPOodH

13 Apudmernuecknii KOpeHb HATypaJbHOU cTeneHu. JIeHcTBUsA ¢ apudMeTUUECKUMH
' KOPHSIMM HaTypaJIbHON CTEIIEHU

14 Crenens ¢ nienbpiM nokaszareneM. CTENeHb ¢ pallMOHaIbHBIM MTOKa3zareneM. CBoMCTBa
' CTETEeHU

s CuHyCc, KOCHMHYC M TaHI'€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. JlecATHUHBIE U HATypaJIbHBIE JTOTapH(PMbI

JlelicTBUTENbHBIE YHCia. ApupMETHYECKHEe ONepanuu ¢ JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIC BHIYMCICHUS, TPaBUJIa OKPYIJICHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BbIUMCIICHUN

1.8 [IpeoOpazoBanue BoIpaKEeHUN

1.9 KomiuiekcHsie uncna
2 YpaBHEHHUs U HEPABEHCTBA

2.1 [ensle u 1poOHO-paliOHAIbHBIE YPAaBHEHUS

2.2 HppanunoHanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHUs

2.4 [TokazarenbHble U TOTapuPMUUECKHE YPaBHEHUS

2.5 [enbie 1 1poOHO-palIMOHATILHBIC HEPABEHCTBA

2.6 HppannoHanbHble HEPABEHCTBA

2.7 IToka3zarenbHble U JOrapupMUUECKre HEPaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB

2.1 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TApaMETpaMu




zil Matpuna cuCTeMBbI JINHENHBIX ypaBHEHUH. ONpeneauTens MaTpULb
3 OyHKIMU U TpaduKu
31 Oyukuus, cnocoObl 3amanus ¢yHkuuu. ['paduk ¢ynxuuu. B3aumHo oOpatHbie
' ¢bynkiun. YétHele u Heu€THbIe QyHKImu. [leprnoauueckue GyHkunu
OOnacte ompeneneHuss U MHOXKECTBO 3HaueHMH ¢yHkouu. Hymm  QyHkuum.
32 [IpoMexyTKH  3HAKOMOCTOSHCTBA. IIpoMEXyTKH  MOHOTOHHOCTH  (DYHKIMH.
' MaxkcumymMbl 1 MHHUMYMbI (GyHKuuu. HauOoinblnee M HauMeHblllee 3HA4YEHUE
(GYHKINU Ha TPOMEXKYTKE
13 CrenenHast (yHKIMS C HaTypaJbHBIM M IIeJBIM TIOKa3areneM. EE& cBoiicTBa
' rpaduk. CBoicTBa U rpad)uK KOPHS 1-0i CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 IToka3zarenbHas u norapupmudeckas (yHKINU, X CBOMCTBA U TpaduKH
16 Touku paspeiBa. AcuMnToThl rpadukoB ¢yHkuui. CpoiicTBa  (GyHKUUH,
. HENPEPBIBHBIX HAa OTPE3KE
3.7 IlocmenoBaTeabHOCTH, CIOCOOLI 3aaHUs [TOCIIEA0BATEILHOCTEN
3.8 Apudmernueckas U reomeTpudeckas nporpeccur. opmMyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemMaTn4eckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoHbIE 3JIeMEHTAPHBIX (PYHKITUI
[IpuMeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (YHKUUH Ha MOHOTOHHOCTb U
4.2 SKCTpeMyMbl. HaxoxaeHne HamOoJbIIET0 M HAaUMEHBIIETO 3HA4YeHUs (yHKIMH Ha
OTpE3Ke
43 [TepBooOpasnas. MaTerpan
5 MHoxecTBa U JOTHKa
5.1 MHoecTBO, onepanuy HaJl MHOKecTBaMu. J{narpamMMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH




7.2

HpHMHe U IIJIOCKOCTHU B ITPOCTPAHCTBE

7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpalCHUS
7.5 KoopauHnats! 1 BEKTOpBI




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA
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