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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IS
oOyuarormuxcst 10 —11 xmaccoB paspabotaHa Ha ocHOBe DenepaibHOTO
roCyJapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHJapTa CPEAHEro o0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHMWH, NPEABABIAEMBIX K
MareMaTH4ecKoMy OOpa3oBaHUIO, U TPaAUIUMKA POCCUHCKOTO 0Opa3oBaHMUS.
Peanuzamus nporpaMmbsl 00€CIieUnBaET OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUS U HEMPEPHIBHOIO 00pa3oBaHMUs,
LEJIOCTHOCTh OOILIEKYJIbTYPHOIO, JHUYHOCTHOTO W TO3HABATEIBHOTO pPa3BUTHS
JUYHOCTU O0YyYarOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTs ydeOHOTO Kypca TeOMETpHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsT OO0YCIOBIEHA NPAKTHMYECKON 3HAYMMOCTHIO METANpeIMETHBIX |
IpEeIMETHBIX PE3yJIbTaTOB OOYUYEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHS OOyuaromuxcsi, (GopMupoBaHusi GYHKIHOHATHHOM MaTEMaTUYECKON
IPaMOTHOCTH, U3YUYEHHS IPYTUX y4eOHBIX AUCHUILUIUH. PazBuTre y oOydaronmxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHUH TE€OMETPHUECKUX
abcTpakiuii, COOTHOUICHHH PEaJbHOIO0 M HAEATBHOIO, XapaKTepe OTPaKCHHS
MAaTEMAaTUYECKOW HAyKOW SBJIEHUW M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIU MAaTEMAaTUYECKOTO MOJICITUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHPOBO33PECHHUS
yYaluxcs, a TakKe KayeCTB MBIIUICHUS, HEOOXOIMMBIX [UIs ajanTalud B
COBPEMEHHOM OOIIIEeCTBE.

['eometrpust sBisieTcss OAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHHsA, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTb H3YUYEHHUS Kak
JUCLMIUIAH €CTeCTBEHHO-HAYUYHOM HANPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MbllUIeHHE, (GOPMUPYEMOE MpPU HU3YYEHHUU OOYyYaroIIUMHUCA
MNOHSITUIHBIX OCHOB T€OMETPUU U MOCTPOEHUH HEMOYKH JIOTHUYECKUX YTBEPKIACHUM
B XOJI€ pEIICHUS TEOMETPUYECKHX 3aJad, YMEHHE BBIIBUTAaTh M OMPOBEPTraTh
TUIOTE3bl HETIOCPECTBEHHO HCIOJB3YIOTCS MpPU PEIIEHUH 3a7ad eCTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX O00NacTsIX AeATeIbHOCTH ueioBeka. OpHeHTalus 4YejoBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPaXXEHHUS OKPYXKAIOIIEr0o MHpa, YCJIOBHE YCIEUIHOTO IMO3HAHUS M AKTHUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH.  OmnepupoBaHUEe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUAbl y4eOHOM M TPYJIOBOH NEATEIBbHOCTH,



ABJIIETCSI OJHUM W3 TMPO(ECCHOHATBLHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3ajadya (GOpPMHUPOBAHUS y OOYUaAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUIHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPaBICHUSM.

Llens ocBoeHus mporpammbl ydebHoro kypca «l'eomeTrpus» Ha 06a3oBOM
ypoBHE 00yuyeHusi — oOuieoOpa3oBaTeIbHOe M OOIIEKYJIBTYPHOE pa3BUTHE
oOyvarommxcs  4epe3  oOecriedeHHe  BO3MOXHOCTH  MPUOOpPETEeHUs |
WCMOJIb30BAHUSA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM W JCUCTBUM,
cnenuUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOIOJDKEHUs 00pa30BaHUs
[0 CIIEUUAJIBHOCTSM, HE CBA3aHHBIM C ITPUKJIAIHBIM HCIIOJIb30BaHUEM I'€OMETPHUHU.

[Iporpamma no reomeTpuu Ha 0a30BOM YpPOBHE IMpeaHA3HA4YeHa s
OOyJaroIIMXCsS CPEHEHN IIKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHCHHM
Ha YpPOBHE OCHOBHOIO 00I1Iero oopa3oBanus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOMTBH OOIIME MaTeMaTHYEeCKUE YMEHMHsI, CBSI3aHHbIC
co crnenuuKod TEOMETPUHM U HEOOXOIUMBbIE Uil KU3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh I€OMETPHIO Oosee
rIIyOOKO, €Clii B JaJbHEHIIEM BO3HMKHET HEOOXOIMMOCTh B T€OMETPHUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JESTENbHOCTH.

JlocT>KeHUEe 1ed OCBOCHMSI TPOrpaMMbl OOECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [lpuopureTHbIMM 3aJayaMyd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sSBisSIFOTCS:

o (¢GopMHpOBaHHME TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOU

KYJBTYPhl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (¢dopMHpOBaHUE TPEACTABICHUS O MHOTOTPAHHHMKAX W TeJaX BpaICHUS
KaK O BOKHEHIIMX MAaTEMATHUYECKUX MOJENSX, MO3BOJSIOIINX OMNUCHIBAThH
Y U3y4aTbh pa3HbI€ SIBJICHUS OKPYKAIOLIETO MHUPA;

e (opMuUpoBaHME YMEHHS pacllO3HABaTh Ha 4YepTekKax, MOJENAX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U T€Jla BPAIlCHHUS;

e OBJIaJICHUE METOJaMHU pEUICHUS 3a7a4 Ha MOCTPOEHUS Ha U300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMUpOBaHHE YMEHHUSI OINEPUPOBATH OCHOBHBIMU TOHSTHUAMH O
MHOTOTPAHHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAQJCHUE  AITOPUTMAaMH  pEIICHHUS  OCHOBHBIX  THUIOB  3ajay;
dbopMHpOBaHUE yMEHHUSI MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbIC
paccy X JeHusT B XOJI€ PEIICHUS CTEPEOMETPUYECKUX 3aJad U 3aJad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEIUJIEKTYaJIbHbBIX u TBOPYECKHUX CIIOCOOHOCTEM
oOy4Jarommxcs, IMO3HABaTEJIbHOW  aKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIILICHHUS;



e ¢dopmupoBaHUe GyHKIMOHATBHON rPaMOTHOCTH, pEJEeBaHTHOM
FEOMETPUMU: YMEHHME pPACNO3HABaTh MPOSBICHUS T[E€OMETPUYECKHUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX
CUTyallMsIX M TIPU WM3YUYEHUHU JIPYTUX yYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEpHOCTEW, (GOpMYIMpOBaTh WX Ha S3bIKE
T€OMETPHUM U CO34aBATh TEOMETPUUECKHUE MOJEIIH, IPUMEHATh OCBOECHHBIN
F€OMETPUYECKHUI anmapar ISl PEUICHHUS MPAKTHUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIPETUPOBATh U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnuunTeIbHONM OCOOCHHOCTHIO MPOTpPaMMBbI SBIISIETCS BKIIIOYEHUE B KYypC
CTEPEOMETPUM B HAualle €ro MU3Yy4YeHHs 3a7ad, pPEIIAEMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pAa3BUTHUIO JIOTUYECKOTO U IMPOCTPAHCTBEHHOTO
MBIILJICHHS, CTUMYJIUPYET NMPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K
JalbHEUIIEMY U3YUYEHHUIO MTPEAMETA.

[Ipeanoutenue oTAAETCS HAMMSAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHMs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IIPEAMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydallluXxcsi B Kypce CTEPEOMETPUM MPOBOAUTCSA 3a CUYET pEIICHUS 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHUE
NPOCTPaHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3a MPOBOAUTCA C OMOPOH Ha
HarJIAIHOCTh, @ OINEpUpPOBaHME O0Opa3oM — B YCIOBUSAX OTBJICYCHHS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COJEPKAHUS.

OcHoBHBIE cozaepikarenbHble TMHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, «Teila BpaleHus,
«BeKTOpbI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUH
pacrpenensiercs HE TOJbKO IO COAEPXKATENbHBIM JIMHUSM, HO W IO TOoJaM
o0y4eHHs Ha YPOBHE CpeIHEr0 O0IIero ooOpa3oBaHusl.

Conepxxanne o00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMsI pabouell MmporpaMMbl, pacupenein€éHHbIM [0 ToJaM OO0ydeHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIaJICHUE TECOMETPUUYECKUMHU
MOHATHSIMU U HAaBBIKAMH OCYLIECTBILIOCH MOCIEA0BATEIBHO U MOCTYNATENBHO, C
COOJTI0/IEHNEM TIPUHIIAITA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B
OOIIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OO0YydYaOIMUXCs, pacIIupss |
yrayOnsisi e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun orBoautcs 2 yaca B Henento B 10 kimacce u 1 yac B
Heento B 11 kimacce, Bcero 3a Ba roja ooyuenus - 102 yueOHBIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npocTtpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsMBIX B IPOCTPAHCTBE: IIEpPECEKaroIInecs,
MapajuieJibHble W CKpeluBaromuecs npsmele. [lapamienbHOCTh NOpSIMBIX U
IUIOCKOCTEM B  NIPOCTPAHCTBE: IApAJUICIbHBIE IMpPsAMBIE B  IPOCTPAHCTBE;
MApAJUIENBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPSIMOU M TUIOCKOCTH. YTIIBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAYy MNpPSIMbIMH B IIPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: MapajuieabHbIE IIOCKOCTH; CBOICTBA
napajuieNibHBIX  TuiockocTed. [lpocreiimme mpocTpaHCTBEHHbIE (UTYpHl  Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapanienenunes]; IOCTPOCHHE CEUCHU.

[TepnieHAUKYISPHOCTD MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISPHBIE MPSIMBIE B
MPOCTPAHCTBE, IMPSAMBIE MapaUICIIbHBIE W NEPINECHAMKYJSPHbIE K IUIOCKOCTH,
[IPU3HAK TMEPHEHAUKYJISIPHOCTA NPSMOM M IUIOCKOCTH, TeOpeMa O MpsIMOH
MEPIIEHAUKYJISIPHON IIJIOCKOCTU. YTIBI B IIPOCTPAHCTBE: YIOJ MEXAY IPSAMOU U
IJIOCKOCTBIO;  JBYTPAHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAHHOTO  yTIIA.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT  TpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: MPU3HAK NEPHEHIUKYJSPHOCTH  JIBYX
IockocTer. Teopema o TpEX MepHeHIuKyIspax.

MHoOrorpaHHuKH

IToHsiTME MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBIIYKJIbIC
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronsHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsMasi U HAKJIOHHAs MPU3MbI; OOKOBasi U
MOJIHAA ITIOBEPXHOCTh MIPU3MBL. [Tapamtenenunen, PSIMOYTOJIbHBIN
napajuiesenunes; 1 ero cporcrsa. [Iupamupga: n-yronapHas nupamuja, I'paHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs M TIOJHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yCceu€éHHas nupaMuga. OJIEMEHTBl Npu3Mbl W nUpamuabl. [IpaBuiibHbIE
MHOTOI'PaHHUKHU: TOHSATHE MPAaBWJIBHOIO MHOTOTPAaHHUKA; ITPAaBWIbHAS NpPU3Ma U
[IpaBWIbHAs IMPaMUJA; [pPABUJIbHAS TPEYroJbHAs INHUPAMUIA W IPABUWIbHBIN
terpadap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTajJp,
nonexa’ap u ukocasap. CeyeHus Npu3Mbl U TUPAMUIBIL.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUJIOCKOCTU.  OJJEMEHTBl CUMMETPUM B NHUpaMUlax, MNapajlieenuIeax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



Boluncienne 51€eMEHTOB MHOTOTPAaHHHKOB: pEOpa, JMAroHaid, YIJIbL.
[Tnomaas OOKOBOM TOBEPXHOCTHM M TIOJHOW IMOBEPXHOCTH MPSIMOU TMPU3MBI,
IUIOLAJAb OCHOBAaHMM, TeopeMa O OOKOBOM NOBEPXHOCTH MNPAMOW MPHU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW TUPAMUJIBI,
TeopeMa O Iulomanu ycedéHHoW mnupamuapl. [lorstue o0 o0BéMe. OO0BEM
NUpaMUIbl, IPU3MBI.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIAY IUIOMIAAsSMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

11 KUIIACC

TeJia BpaleHus

nnmraapuyeckas ITOBEPXHOCTB, oOpasytomue HAJIMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunmHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias M OChb, IUIOMAAs OOKOBOW U TMOJHOU
TTOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepXHOCTH. KOHyC: OCHOBaHUWE 1 BepIIMHA, 00pa3yroIas
U OCh;, IUIONIAAh OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasyrolue U BbICOTa; OCHOBAHMS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UueHTp, paauyc, AUAMETP; IUIOMIAIb MMOBEPXHOCTU CREPHI.
B3aumHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
I0Ia b CepHhl.

N3o0paxkeHue Te BpallleHHus Ha TUIOCKOCTH. Pa3BépTka MWIMHAPA U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONMHCAHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapasuienenunena u ciaeActBus u3 He€. OObEM UUIMHIPA,
koHyca. O0BEM m1apa u miomaasb chepsl.

[logo6upie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenuss mwinHApa (MapaUieTbHO W TEPHEHIUKYISIPHO OCH), CEUYCHUs
KOHyca (mapaJuleTbHOE OCHOBAHUIO W MPOXOJSIIEe Yepe3 BEpILIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha mmockocTu U B mpocTpancTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHO)K€EHHE BEKTOpa Ha 4uciio. PaszioxkeHne BeKTopa no TPEM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mnapamwienenunena. Pemenue 3agad, CBS3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JACUCTBUU € Bekropamu. IlpsAmoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaumnatel Bekropa. Ilpocreiimme 3amaun B
KOOpAMHATaxXx. YTOJd MeXIy BekTopamu. CKajlspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenre yrioB Mexy NpsMbIMHA M THIOCKOCTSMHU. KOOpIMHATHO-BEKTOPHBIN
METOJI IPH PEIICHUHA T€OMETPUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI MPOTrpaMMbl Y4e€OHOIro IMpeaMera
«MaremaTrka» XapaKTepU3yIOTCS:

I'paxknanckoe BocnuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMU 00YyYaIOLErocs Kak akTUBHOTO
M OTBETCTBEHHOI'O WIEHAa POCCUHCKOro OOIIecTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJECHUCTBOBATh C COLMAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
(yHKIUSMU 1 HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaX)TAHCKON HACHTHUYHOCTH, YBAKCHHUS
K MIPOIIOMY M HAaCTOSIILIEMY POCCUMCKONW MAaT€MaTUKH, [IECHHOCTHBIM OTHOIICHUEM
K JOCTH)KEHUSM POCCUMCKHUX MATEMaTUKOB M POCCUMCKOW MaTeMaTH4eCKOU
LIKOJIBI, K HCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JPYIMX HAyKaX, TEXHOJOTHSX,
chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMHPOBAHHOCTHIO  HPAaBCTBEHHOTO  CO3HAHUS, JOTUYECKOTO TIOBEICHWS,
CBSI3aHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOIr0; 0CO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOIO OyaylIEro.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajad, pelIeHn, paccyXIeHui;
BOCHPUUMUYHUBOCTHIO K MATEMAaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
MHTEpECcax 370pOBOro U 0e30MacHoro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3/I0POBbBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OT/bIXa, peryJispHas dusnueckas AKTUBHOCTB); (du3HYecKoro
COBEPILIEHCTBOBAHHU, npu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHON
JESITEIbHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAONIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHATBHOM  JEeSTeNbHOCTH, CBSI3aHHBIM €
MaTEMaTUKOW U €€ TPWIOKEHHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymielt mnpodeccun W pealn30BbIBaTH COOCTBEHHBIC J>KU3HEHHBIC IUIaHBI,



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM000pa30BaHUI0 Ha TPOTSIKECHUU BCEH JKU3HH, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKHUX 33J1a4 MaTEMaTHICCKON HAPaBJICHHOCTH.

IJK0JIOrHYecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTUYECKOM KYJIbTYpPhI, IOHMMAaHUEM BIIMSHUS
COIMAJTBHO-DKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOJIHON M COIMATLHOM
Cpenbl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHUYECKHX MpoOJieM;
OpHCHTaIlMeld Ha IPUMCHCHHE MaTEMAaTHYCCKHUX 3HAHUN IS pelieHus 3a1ad B
00JlacTH  OKpYXKalollel cpenpl, IUTAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOXHBIX TTOCIICJICTBUN JUISI OKPY KAIOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMS:_

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM MPAKTUKH, IMOHUMaHUEM
MaTEMaTHYCCKON HayKh KaK cQepbl YeIOBEUECKOW JIEeATCIbHOCTH, 3TaloB ¢
pPa3BUTHS ¥ 3HAYUMOCTH Il Pa3BUTHSA IHUBWIN3AIMH; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTHYECKON KyJIbTYpOH KakK CpEICTBOM IIO3HAHHS MUDA;
TOTOBHOCTBIO OCYIIECTBJISATH IMPOCKTHYI) M MCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHIAVUBUIYAJIBEHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yOTCsI OBJIaJICHUEM YHHUBEPCATbHBIMHU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHHIMU
OelicmeUusMuU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie = nosmaseamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 0aA308bIX KOSHUMUBHBIX NPOYECco8 o0byuarowuxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYydcamwe2o  Mupa,  npumMeHeHue  Jl02U4ecKux,
uccne008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBIABIIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEeMAaTUICCKUX
O00BEKTOB, TOHATHH, OTHOUICHWH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTIpENICNICHNs] ~ TOHSATHH; YCTAHABIMBATh CYIICCTBCHHBIA  TPHU3HAK
Kiaccu(uKanuy, OCHOBAaHUA i OOOOIICHWS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAIIN3A;

e BOCIpPHHHMATh, (OPMYIMPOBATH M  TMPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIBLHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MAaTEMAaTUYCCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npoTuBopedrs B (aKkTaxX, JaHHBIX, HAONIOACHHUSAX U YTBEPIKICHHSIX;



npeajiaraTb ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JIeNIaTh BBIBOJBI C HCIIOJIh30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX M
WHYKTUBHBIX YMO3aKIIOUCHHM, YMO3aKIIFOUCHHH 110 aHAIOTHH;

e TPOBOAUTH CaMOCTOSATEIHLHO JI0Ka3aTeIbCTBA MaTEMaTHYECKUX
YTBEPXKJICHUU (MPsSMbIE U OT IPOTUBHOIO), BHICTPANBATh apIyMEHTALUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUS U BBIBOJIBL;

e BBIOMpaATh CcHOCOO pelieHus y4eOHOW 3anayu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pElIeHUs, BbHIOUpATh HauboJiee NOAXOAAIUNA C Yy4ETOM
CaMOCTOSATEILHO BBIICIICHHBIX KPUTCPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUS:

e HCIOJIb30BaTh BOIMPOCHI KaK UCCIEAOBATEIICKUN HHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UIUIO, MHCHUE;

e TPOBOAUTH CaMOCTOATEIHLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOoro
0o0BEeKTa, SBJICHHS, TPOIECCA, BBIABJICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, IPOIIECCAMU;

e  CaMOCTOATEIBHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAOJIOEHUS, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

e TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKKE BBIIBUTATH
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmaumeii:

e BBIABJIATH AeUINUTHI WHOOPMAIUHU, AAHHBIX, HEOOXOMUMBIX JJII OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a]a4H;

e BbpIOMpaTh  HWHPOPMALMIO U3  HCTOYHMKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUJOB M (OPM TMIPEACTABICHHUS,;

e CTPYKTYpHpOBaTh WH(OpPMAIHIO, IPEACTABIATh €€ B pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OILICHUBATh HaAEKHOCTh uHbOopMaIIH o CaMOCTOATEIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvle KOMMYHUKAMUGHblE  Oelcmsus, 0becneuusarom

CcOpMUPOBAHHOCb COYUATLHBIX HABLIKOS 00VUAIOUWUXCHL.

Oo0wenue:



BOCIPUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHHM C
YCJIOBHUSIMHU U LIEJIIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pelIeHus 33/1a4i, KOMMEHTUPOBATH MMOJTYYEHHBIN pe3yJbTaT;

B X0/ 0OCYKJI€HH 3a7aBaTh BOIIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMBI, peliaeMoM 3aJ1a4uM, BbICKA3bIBATh UJIEU, HAIIEJICHHBIE HA TIOUCK
pELICHMs; COMOCTaBIATh CBOM CYXIEHUA C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh Pa3iMyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOM popme GpopMyIupoBaTh pa3HOIIACUsi, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJNbTaThl  pEIIeHUs  3aJadud,  OKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmat
BBICTYIUICHUA C y4ETOM 3a/1a4 MPE3EHTAIlMN U OCOOEHHOCTEH ay TUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUYaTbHON pabOThI MPU PENICHUH YUSOHBIX 3a7a4; IPUHUMATh I1CITh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOMU
paboThI, pactipeAenaTh BUABI paboT, JOrOBapUBaThHCs, 00CYKAATh MPOIECC
U pe3yJibTaT paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKaeHUs, OOMEH MHEHU,
«MO3TOBBIE TITYPMbD» W WHBIC); BBIIOJHATH CBOK YacTh pPabOTBI U
KOOPJIMHUPOBaTh CBOW JIEUCTBUS C JAPYTMMH YJCHAMU KOMAaHJIbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
chOpMyYTUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

Yuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

GdopmuposaHrue cCMbICLO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PELICHUS 3aJ]a4M, BBIOUPATh CIIOCO0 penieHus
C YYETOM MMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMHM TO3HABATEJIBLHOW peduiekcun Kak OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIIQJIETh CIIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —Iporecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOMN 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAMICHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTEH;



e OLEHUBaTh COOTBETCTBUE pE3yJibTaTa LEIM M YCIOBHUSIM, OOBICHITH
MIPUYUHBI TOCTHKEHUS WIM HENOCTHKEHHUS PE3YJIbTATOB NEATEIbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBaTh MOHATUSIMH: TOUYKA, IPsIMAsi, TUIOCKOCTb.

[IpumMeHsATh aKCHOMBI CTEPEOMETPUM M CJIEICTBUS W3 HHUX IPU PEIICHUH
TE€OMETPUUYECKUX 3a/1a4.

OnepupoBaTh MOHATHIMU: MTAPALICTLHOCTDh U MEPIECHANKYISIPHOCTD MPSMBIX
Y ITOCKOCTEMN.

KnaccudummpoBath B3aMHOE pPACHONOKEHHE MPSMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHATHSMH: JBYTPAHHBIA YTOJ, TpaHW ABYTPAaHHOTO YTIJa,
pebpo ABYTpaHHOTO yTia; JUHEHHBIA YroJl IBYTPAHHOTO YyTJia; TpaaycHas Mepa
JBYTPAHHOTO YTJIA.

OmnepupoBaTh TOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKIBIH
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPAaBUIILHBI MHOTOTPAaHHUK.

Pacmo3naBaTh OCHOBHBIE BHUABl MHOTOTPAHHHUKOB (MMUpaMuia; TNpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJijIeNIeuIe 1, Kyo0).

KnaccudpumnmpoBat ~ MHOTOTpaHHHWKH,  BBIOMpas ~ OCHOBaHHUS A
knaccuukanuy  (BBIMYKJIBIE W HEBBIMYKIBIE MHOTOTPAHHHUKH; TPaBUILHBIC
MHOTOTPaHHUKH; TIPSMBIC ¥ HAKJIOHHBIE TIPU3MBI, TTapaJUICTICTUTICBI).

OnepupoBath MOHATUSIMHU: CEKYIIas MIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB.

OOBSACHATH IPUHIIUIIBI IIOCTPOCHUS CEUSHUH, HCIIONIb3YSI METO]T CIICIOB.

CtpouTh CceUeHUS MHOTOTPAHHUKOB METOJOM  CJIEJIOB,  BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHU
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEJIMYMH MO 00pas3iaM Win
QNTOPUTMaM, TPUMCHSSI W3BECTHBIC AHATUTHYCCKHE METOABI IPU PEIICHUH
CTaHJAPTHBIX MAaTEeMATHYECKUX 3a7a9 HAa BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKM JO TPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIHNBAIOIIUMUCS TIPSIMBIMHU.

PemaTe 3a1aun Ha HaXOXKACHUE TEOMETPUICCKUX BEITMIMH O 00pasiaM WiIH
QITOPUTMaM, TPUMCHSSI W3BECTHBIC AHATUTUYCCKUE METOABl TPU PEIICHUH
CTaHIAPTHBIX ~MaTeMaTHYeCKWX 3aJad Ha BBIYHCICHHUEC YIVIOB  MEXKIY
CKPCIIMBAIOIIUMHUCS  TPSIMBIMH, MEXIy TMPSIMOA H  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boraucnsatb 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupaMuaa) ¢ TOpUMEHeHHueM (GOpMyJ; BBIUUCIATH COOTHOIICHHSI MEXIY
IJIOLAASMU TOBEPXHOCTEHN, 00BEMaMU OJ0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekath, mnpeoOpa3oBbIBaTh W HWHTEPIPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTeXax U
PUCYHKaX.

[IpumensaTs reomeTpuyeckue (aKTbl Ui PEUICHHs CTEPEOMETPUUECKHUX
3a/1a4, IPEAnoararlinX HECKOJIbKO IIaroB PELIEHUs, €CJIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

[IpumenaTs npocredmme NpOrpaMMHBIE  CPEACTBA H  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH TMpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U
KU3HH, PACIIO3HABATH IIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS Ha IIPAKTHKE: AHAIM3UPOBATH PEAJIbHBIC
CUTyallul W IPUMEHATh HW3YUYCHHBIE IIOHATUS B MPOLECCE IIOMCKA PELICHUS
MaTeMaTU4YecKu C(HOpMYyJIHpPOBAHHON MpPOOJIEMBbl, MOJAEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIN C
MCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHI U TEOpeM, anmapaTa anreOpbl; pemaTh
MIPAKTUYECKUE 3a]1a4U, CBA3AHHBIE C HAX0XKJACHUEM I'€OMETPUUECKUX BEITUYMH.

11 KUIACC

OmnepupoBaTh MOHATHSAMHU: UWIMHIPHUYECKas TOBEPXHOCTh, OOpa3yromue
MWIMHIPUYECKOM  MOBEPXHOCTH;  IIWJIMHJAP;  KOHUYECKass  IMOBEPXHOCTH,
oOpasyrolre KOHU4eCKON OBEPXHOCTH, KOHYC; ChepuyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIWHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHHUS.

KnaccuduimponaTh B3auMHOE pacrooKeHue cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CIIOS, BHICOTA IIAPOBOIO CJIOS;
1apOBOM CEKTOP.

Bobruncnsate  00bEMBI M IUIOMIAJM  TOBEPXHOCTEM TN  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (pOpMyI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHHWK, BIMCAHHBIM B cdepy W
OMHCaHHBIM OKOJO cdepsl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalllCHHUS.

BbruncnsaTe COOTHOLIEHUS] MEXIy IUIOIAASIMH MOBEPXHOCTEN M 00bEMaMu
MOAOOHBIX TEII.



N3o00paxarh u3yyaeMble (PUIypbl OT PYKM U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuaI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPALCHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [EUCTBHUS CHOXKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMU CBOMCTBAMH OHU 00JIaJatoT.

IIpuMeHATh paBUiIo napajuleicnunesaa.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJd MEXKIY
BEKTOPAMH, CKAIIPHOE MPOU3BEAEHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUIaHAPHBIC
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXAY
BEKTOpPAMH, CKaJspHOE IPOM3BEACHUE, pACKIaAbIBaTh BEKTOp IO JABYM
HEKOJUIIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy reomeTpuyeckue (HaKTbl Ui PEUICHHs CTEPEOMETPUUECKHUX
3a/1a4, IPEANoarallinX HECKOIbKO 11aroB PELICHUs, €CJIM YCIOBUA PUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

Pewate mpocreiimme reoMeTpuyecKUE 3a1adyd HAa NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlare 3azauM Ha [I0Ka3aTebCTBO MATEMAaTHUYECKUMX OTHOLICHUM W
HaXO0XJICHUE T€OMETPUUYECKUX BETMYMH MO 00pa3liaM WK aJirOPUTMaM, MPUMEHSS
M3BECTHBIE METO/IbI IPH PEILICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IpumenaTs npocTtedmme NpOrpaMMHBIE  CPEACTBA H  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOINTE TMpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKU3HH, PACIIO3HABATH IIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS Ha IIPAKTHKE: AHAIM3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTU4YecKu Cc(HOpMYyJIHpPOBAaHHON MPOOJIEMBbl, MOJAEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIN C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KIIACC
KosmmuecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
Kontposasbnsbie | IlpakTnueckue
n/n NMPorpamMmMbl Bcero oOpa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchl
bu6mmoreka [IOK
! Baezierue B crepeoMeTpHIo 10 https://m.edsoo.ru/1¢209e37
) [IpsiMBI€ U TUIOCKOCTH B POCTPAHCTBE. 12 1 bubnunoreka [JOK
[TapannenbHOCTh MPAMBIX U INIOCKOCTEMN https://m.edsoo.ru/1¢209e37
3 IlepnieHAUKYIAPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
MJIOCKOCTEH https://m.edsoo.ru/1¢209¢37
bu6mmoreka [{OK
4 VYIIIbl MEXAY IPSAMBIMU U IUNIOCKOCTSAMHU 10 1 httns:/m.edsoo.ru/1c209e37
bu6mmoreka [IOK
> MrororpanhuK 1 ! https://m.edsoo.ru/1¢209e37
N bubmuoreka [{OK
1
6 OOBEMBI MHOTOrPHHUKOR ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUEHUs, PACCTOSHUS U YIJIbI 4 1 bubmorexa HOK
p ’ - P y https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0




11 KVIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioB U TEM undgpoBbie
Ne ni/m P Kontpoabubie | IlpakTuyeckue (upp )
NMPOorpamMmbl Bcero oOpa3oBaTe/ibHbIEC
padoTsbI padoThbI
pecypcbl
butmmoreka [JOK
! Tena spatenns 12 https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
2 ObEmb Ten > ! https://m.edsoo.ru/1¢209e37
bu6nuoreka [JOK
3 BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 https://m.edsoo ru/1c209e37
4 [ToBTOpenwue, 06001IeHNE, 7 1 Bbubnuorexa [JOK
CHCTEeMAaTH3alMs 3HAHUH https://m.edsoo.ru/1¢209¢37
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 0







IHHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos JJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoxka Konrtpoasnsie | IIpakTnyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTeibHbIE
padoTsbI e padoThbl
pecypchl
OCHOBHBIE TIOHATHSI CTEPEOMETPHH:
TOYKA, IpsiMasi, INIOCKOCTb,
npoctpancTBo. [IpaBuia
06 DE A DHCVHKE 1 bu6mmoreka [IOK
u HUS HA PUCYHKAX:
p pHcy . https://m.edsoo.ru/aecc77cd
M300paxKeHHsI TIOCKOCTEH,
MapajvieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka
[TonsTHSA: TIEpeceKaronuecs
IJIOCKOCTH, MEPECEKAIOITUECS MpsiMast 1 bubmorexa [OK
- 11eP p https://m.edsoo.ru/2d8a9¢99
1 TJIOCKOCTh
[TonsTus: nepecexkaronecs
bu6mmoreka [{OK
IJIOCKOCTH, TePECEKAIOIIUECS TIpsMast 1

H IINIOCKOCTb

https://m.edsoo.ru/db685e73

3HAKOMCTBO C MHOTOI'paHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
pHUCYHKaX, Ha MPOESKIIHOHHBIX
gepTexax

Bbu6mmorexa [JOK
https://m.edso00.ru/a63959ed

Havanbhbie cBeneHus o kyoe u
IMAPAMUJIE, UX PA3BEPTKU U MOJCIIN.
CeyeHnst MHOTOIrpaHHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/b30dff38

HauansHubie cBenenus o kyoe u

bu6mmoreka [JOK




IMAPAMUJIE, UX PA3BEPTKU U MOJCIIN.
CeueHnsi MHOTOIpaHHUKOB

https://m.edsoo.ru/3d8ffd32

[ToHsTHE 00 aKCHOMATHYECKOM

7 ocTpoe cTepeome aKCHO Bubmmorexa I[JOK
MMOCTPOEHUU CT METPHUH: aKCHOMBI
p P P https://m.edsoo.ru/OccSc4fe
CTEPEOMETPHUU U CIIEJICTBUS U3 HUX
[TonsiTre 06 akcHOMaTHYECKOM
8 MMOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI Bubnmorexa [JOK
p P PHIT: https://m.eds00.1u/239¢8cb4
CTEpEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTue 06 akcHOMaTHYECKOM
9 MOCTPOCHUU CTEPEOMETPUH: AaKCUOMBI bubnmorexa [JOK
P P PHI: https://m.edso0.ru/65¢6b106
CTEpEOMETPHUH U CIEACTBUA U3 HUX
[TonsiTne 06 akCMOMATHYECKOM
10 MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI bubmorexa [JOK
p p TpHH: https://m.edso0.ru/258fc245
CTEPEOMETPHUH U CIICICTBHSI U3 HUX
B3anMHOe pacnonoxeHue npsMbIx B
1 MIPOCTPAHCTBE: MepeceKaroImecs, bubnuoreka [IOK
MMAPAUIENBHBIE U CKPEIIUBAOIINECS https://m.edsoo.ru/1a25206
psiMble
[TapamienbHOCT NPAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE:
12 ADAILIE . . bubnmoreka [JOK
i JIeIbHBIC TIPSIMBIC B
p P . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAUICIBHOCTh TPEX
TIPSIMBIX
[TapamienbHOCTB NPAMBIX U
13 IUIOCKOCTEN B IPOCTPAHCTBE: bubnuoreka LIOK
[TapannenpHOCTH PAMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTIi1bl ¢ COHANPaBIEHHBIMU bubmuoreka [{OK




CTOpPOHAMU

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

VYroa Mexay NpsMbIMU B

bu6mmoreka [IOK

15
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMHU B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTh MIIOCKOCTEH: bubnmoreka [JOK
napajuielibHbI€ TIJIOCKOCTH https://m.edsoo.ru/2e18{255
18 CBoiicTBa napajuiesIbHbIX IIOCKOCTEN buomorexa LIOK
p https://m.edsoo.ru/e504d656
[Ipocreitimme mpocTpaHCTBEHHBIE
19 (buUryphl Ha MIOCKOCTHU: TETPA bubmmorexa [JOK
yp - TETPadIp, https://m.edso0.ru/4a28dc02
KyO, mapasienenumnes
. bubmuoreka [JOK
20 Hocrpoeiite ceteii https://m.edsoo.ru/1d434d0f
. bubnuorexa [JOK
21 Hoctpoene ceuenit https://m.edsoo.ru/ec26feSd
KonTtponbhas paborta mo teme
” "[IpsiMbIe U TIJIOCKOCTH B bubnuorexa [IOK
npoctpanctse. [lapamienbHOCTh https://m.edsoo0.ru/9a0a9e56
IIPSIMBIX U IIJIOCKOCTER"
[lepneHauKyISPHOCTD NPAMOUN U
23 HJI(];)CKO(;I"[FI/I'}II'IG I;eH WK IJ)'ISI HbIE brbmorexa [OK
- TICPTICHIMKY AP https://m.edsoo.ru/b19f6a5d
MPsIMBbIE B IPOCTPAHCTBE
24 [Ipsimble napasienbHble U bubnuoreka LIOK
MEPHEHIUKYISPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
’5 IIpsimble napasuienbHble U bubnuoreka LIOK
MEPHEHIUKYISPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIpHOCTH bubnmoreka [JOK




IIPSIMOM M TUIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 IIpu3Hak nepneHauKyJIIpHOCTH bubnuoreka IIOK
IIPSAMOH U IUIOCKOCTHU https://m.edsoo.ru/79165d15
)3 Teopema o npsimMoit bubnuoreka [IOK
NEPIEHAUKYJISIPHOHU IIJIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema o npsimoii bubnmoreka [JOK
MEPIECHINKYJISIPHON TIIOCKOCTH https://m.edsoo.ru/bd374518
30 Teopema o npsmoit bubmuoreka [IOK
MEPIECHINKYJISIPHOMN TIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienuKyIsip U HAKJIOHHBIE:
31 a(iTOHHI/IeyOT IT)oqlclzl 0 TTOCKOCTH bubmotera [JOK
p ? ’ https://m.edsoo.ru/33¢c477d3
paccTosiHue OT IPSIMOM /10 TIOCKOCTH
[TepieHAMKY ISP U HAKJIIOHHBIE:
32 aCF::TO}IHI/IeyOT IT)OIJKI/I 0 TUIOCKOCTH bubmmorexa [JOK
P El ' https://m.edsoo.ru/66fefadd
paccTosiHUE OT IPSMOM 10 TIOCKOCTH
[lepnengukysip U HaKJIOHHBIE:
33 a(i:To;IHHeyOT IT)OIIKI/I 0 TIOCKOCTH bubmorexa [OK
p ? ’ https://m.edsoo.ru/a5b7b8e3
paccTostHUE OT MPSIMOM A0 MIOCKOCTH
[lepnenauKynsip U HAKJIOHHBIE:
34 anCTOHHI/IeYOT I;O‘IKI/I 0 ITIOCKOCTH Bubnmorexa [JOK
p ? ’ https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSIMOM A0 MIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YIOJl MEXAY bubnmoreka [JOK
MPSAMON U MIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroi, TMHEUHbIN yros bubnuoreka LIOK
JIBYI'PaAHHOIO yIJja https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN YIroJl, JMHEUHBIA yIrOi bubnuoreka LIOK

JBYTPAaHHOTO yriia

https://m.edsoo.ru/c7c777ed




[lepneHquKyISIPHOCTB MIJIOCKOCTEN:

Bbu6morexa [JOK

38
fpusHtaK HipHeHﬂHKyHHp HOCTH ZBYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
IlepneHIUKYIISIPHOCTD IIJIOCKOCTEH
39 I 153Ha1< neyneg UKYJIAPHOCTH ABYX bubmotera [TOK
p Up FHIY D By https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
IlepnenanKyIIpHOCTD INIOCKOCTEH:
40 o I/II)SHaK neyneg UKVISIPHOCTH JIBYX bubmmorera [JOK
p Vp AHIY D HBY https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema 0 TPEX MEPIEHIUKYIIIPpAX bubmmotera [JOK
p p p JUKYJLAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepHESHAUKYIIIpax bubmotera [TOK
p P p JUKYJLAP https://m.edsoo.ru/52188a7d
43 Teopema 0 TPEX MEPIEHTUKYIISIPAX bubmotera [IOK
P PEX TICPHCHAMKYIAP https://m.eds00.ru/91246736
Konrpomnbnas padora mo remam
44 "IlepneHIUKYISIPHOCTD MPSIMBIX U bubnuorexa LIOK
wiockocTe" u "Yribl MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUTOCKOCTAMH"
[ToHsiTHE MHOTOTPAHHHKA, OCHOBHbIE
3JIEMEHTHl MHOTOTPAHHHKA,
45 BBIITYKJIBIE U HEBBITYKIILIE buGmorera [OK
Y Y - https://m.edsoo.ru/2d24e873
MHOTOT'PaHHHKH; pa3BEPTKa
MHOT'OIpaHHHKA
[Ipusma: n-yronpHasi mpu3Ma; rpaHu 1
46 OCHOBAHMS IIPU3MBI; IIpsAMas U bubnuoreka LIOK

HaKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHASI TIOBEPXHOCTH MPU3MBI

https://m.edsoo.ru/b4ad63ad




[Tapamtenenunen, NpsAMOYTOJIbHBIN

bubmuoreka [{OK

47 rapajuiesienuIle]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamua: n-yrojapHas nupamuja,
I'pPaHu ¥ OCHOBAHME MTUPAMMU/IBI;
48 O0KOBast ¥ OJHAsA TOBEPXHOCTh buommorexa LIOK
. https://m.edsoo.ru/fblcd0as
MMPAMU/IbI; IPABUIIbHASI U yCEUEHHAsS
nvpamuaa
[IpaBUnIBHBIE MHOTOTPAHHUKH:
MIOHSITUE MTPABUIIBHOTO

49 MHOTI'OTpaHHMKA; IIPaBUJIbHAS IPU3Ma bubnuoreka LIOK
U [IpaBUWIbHAs IUPAMULA; [IpaBUIIbHAS https://m.edsoo.ru/074c8865
TpeyrojbHas NMpaMuaa u
IIPaBWIbHBIN TEeTpadap; KyO
IIpencraBienue o NpaBUIbHBIX

50 MHOT'OTPaHHUKAX: OKTa’Ap, bubmmorexa [JOK

https://m.edsoo.ru/a0fddSbf
TOJEKadAP U UKOCABP.
CummeTpust B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOUYKH,

51 IIPSIMOM, TUNIOCKOCTH. DJIEMEHTHI bubnuoreka [JOK
CUMMETPUU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajuleJenuIne1ax, NpaBUIbHbIX
MHOT'OIPAaHHHUKAX
Brruncnenue 21eMEHTOB

52 MHOTOTPaHHHUKOB: p&Opa, AMaroHamH, bubnmorexa [JOK

https://m.edsoo.ru/6cdbecef
YIJIBL
53 [Tnomaas 60KOBOM MOBEPXHOCTH U bubnuorexa [JOK

MOJTHOM TOBEPXHOCTH MPSAMOU
MIPU3MBI, TUIOIIA b OCHOBAHHM,
TeopeMa 0 G0KOBON MOBEPXHOCTH

https://m.edsoo.ru/37d84157




MIPSAMOM IPU3MBI

[Tnomans GOKOBOI MOBEPXHOCTU U

IOBCPXHOCTHU HpaBHHBHOﬁ

bu6mmoreka [JOK

>4 p aMHfIH’ Teopema o HHOL[?HH . https://m.edsoo.1u/5603e30b
OOKOBOI1 MOBEPXHOCTH YCEUEHHOM
MU PAMH/TBI
55 Konrposnbnas padora no reme bubnuoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5¢04
" bu6mmoreka [IOK
36 lonsmie 06 0bnEme https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
37 OOBEM mupavmip: https://m.eds00.ru/235171b3
N bubmuoreka [{OK
>8 OOBEM mupavHp! https://m.edsoo.ru/f47dfefd
N bubmuoreka [IOK
39 OOBEM mupavH b https://m.edsoo.ru/79¢10312
y bubmuoreka [JOK
60 OOBEM mupavuip! https://m.edsoo.ru/2faadc3f
bu6mmoreka [{OK
61 OO6BEM TPU3MBI https://m.eds00.ru/7985360
8
N bubmuoreka [JOK
2
6 OObEM mpH3MEI https://m.edsoo.ru/1e053890
) bubmuoreka [JOK
03 OObEM MpH3MEL https://m.edsoo.ny/482d351
64 Konrpomnbnas padora mo reme bubmmoreka [IOK
"OOBEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpenue, 06o0IIEHNE bubnuorexa [IOK




cucTeMaTHu3anus 3HaHUil.
[TocTtpoeHue ceueHuit B
MHOTOTPaHHHUKE

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

[ToBTOpenue, 0600IICHNE
CHCTeMaTH3aLUsl 3HAHHH.

66 Brrunciienne pacCTOSHUIN: MEXKIY 1 bubnuoreka [JOK
JBYMS TOYKaMH, OT TOYKH 0 IIPSIMOi, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEX]TY
CKPEIMBAIOIIUMHUCS MPSIMBIMU
bu6mroreka [JOK
67 14 o 1
TOToBas KOHTPOIIbHA pabota https://m.edso00.ru/b9146bc0
[ToBTOpenue, 0600ICHNE
CHCTEMAaTH3alus 3HaHUH.
BrrunciaeHue yrioB: MEx
68 CKpCIIUBAIO0 ZIMI/IC?I II s[MZIMH 1 bubmotera [OK
pettt Hlv p ’ https://m.eds00.ru/56765e8b
MEXy MPSMOMN U TUIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEXIY
TJTIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KVIACC

KosmyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTHuecku
n/n Bcero u3yuyeHusi | oOpas3oBaTeibHbIE
padoTsbI e padoThbl
pecypchl
Cdepa u map: neHTp, paauyc,
1 JUaMeTp; INIOIaab IOBEPXHOCTH 1 bubmmorexa TIOK
P> p https://m.edso0o.ru/0341bc2b
chepnr
B3aumnoe pacrnonoxenue chepsl U
bu6mmoreka [JOK
2 MJIOCKOCTH; KacaTesibHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momans chepbl

3 N3ob6paxenue chepsl, mapa Ha | bubnmoreka [JOK
miockoct. CeueHus mapa https://m.edsoo.ru/bc 15712
Hunuuapuueckast TOBEPXHOCTD,

4 00pa3yrome HUINHIPUIECKOM 1 bubnmoreka [JOK
MMOBEPXHOCTH, OCh LWJIMHIPUYECKOMN https://m.edso00.ru/6054b8c1
MOBEPXHOCTHU
[{unuHap: ocHOBaHUS U OOKOBAS

5 MOBEPXHOCTh, 00Pa3yIoIIas U OCh; | bubnuoreka [JOK
[UIOIAa b OOKOBOM U ITOJIHOM https://m.edso00.1u/18816216
MMOBEPXHOCTHU
N300pakeHne HWIMHApa Ha
mIockocTu. Pa3BépTka nuimHapa.

6 Ceuenus nuinuHapa (MI0CKOCTHIO 1 bubmmorexa TIOK

. P ’ https://m.edsoo.ru/016e25eb
napajuieIbHON Win
MEePHEHANKYISIPHON OCH IMJIMH]IPA)
7 Konunueckast HoBepXHOCTb, 1 bubnmoreka [JOK




00pa3yronme KOHMIEeCKOM
IIOBEPXHOCTH, OCh Y BEPLIMHA
KOHWYECKOUN ITOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue U BepIINHA,

8 o0pa3yromias U 0ch; IJIOMAIb bubmmorexa [IOK
pasy . B i e https://m.edsoo0.ru/897dd3b2
OOKOBOH ¥ MOJITHON TTOBEPXHOCTH
Yceu€HHBIN KOHYC: 00pa3yromue u
9 BBICOTA; OCHOBaIZI/ISI u (I;OK}(;Ba;I bubmmorexa [JOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3o06paxeHne KoHyca Ha
rwiockocTH. Pa3Béprka KoHyca.

10 Ceuenus koHyca (IIIOCKOCTHIO, bubnuoreka [JOK
napasielbHONM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TPOXOASILEN Yepe3
BEPILKHY)

1 KomMOuHanus ten BpameHus u bu6mmoreka [IOK
MHOT'OIPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMUCAHHBIN OKOJIO

12 chepsr; chepa, BIUCaHHAS B bubnuorexa [IOK
MHOT'OTPaHHUK WU B TEJIO https://m.eds00.ru/0b136158
BpaleHus

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBa 0OBEMOB Tell https://m.edso0.ru/26a03fb7

bubmmorexa [JOK

14 O065¢ a, KOHyca

PEM THITHITIPA, KOy https://m.edso0.ru/5513d87b
N bubnuorexa [JOK
15 06
PEM Iapa 1 1I0mazs Chepe! https://m.edsoo.ru/d189bde2
16 [TonoGHBIE TENa B MPOCTPAHCTBE. bubmuorexa [JOK




CoOTHOIIIEHUS MEXKTY TUIOIIAISIMU
MOBEpPXHOCTEH, 00BEMaMU
MMOJOOHBIX TEN

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

17 Konrponbnas padora mo remam bubnuoreka LIOK
"Tena Bpamenus" u "OO0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BexkTtop Ha miockocTy U B bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CioxeHHe U BEIUUTAaHHE BEKTOPOB bubmmorexa TTOK
p https://m.edsoo.ru/23f4f089
20 YMHOKEHIE BEKTOpa Ha YUCJIIO bubmnorexa [IOK
p https://m.edsoo.ru/dee379eb
Pasnoxenue BekTopa 1o Tpém
21 HEKOMILJIaHApHBIM BEKTOPaM bubmnorexa [IOK
p paM. https://m.edsoo.ru/a28fd74e
IIpaBuno mapasuienenumnena
Pemenune 3aa4, CBI3aHHBIX C
22 MIPUMEHEHNEM IIPaBUJI JEUCTBHI C bubmmorexa TIOK
p p A https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopauHnaTtHO-BEKTOPHBII METO/
23 MIPU pENIEHUN TEOMETPHUECKIX bubmmorexa TIOK
pap R https://m.edsoo.ru/d3alfe30
3amay
[IpsamoyronbHas cuctema
24 KOOPJIMHAT B IIPOCTPAHCTBE. bubnuoreka [IOK
Koopaunatel Bextopa. [Ipocteitnue https://m.edso00.ru/48db7058
3a/1ayu B KOOPJIMHATAX
25 VYron MexIy BEeKTOpaMH. bubnmoreka [JOK
CkansipHOE TPOU3BEIAECHNE BEKTOPOB https://m.edsoo.ru/725effc4
2% Beluncnenue yrioB Mexay bub6nuoreka [IOK

MMPAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78¢e




KonTponbhas pabota no teme

Bbu6morexa [JOK

27 "BekTopbl U KOOPAUHATHI B 1
p " P https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHwme, 006001IeHUE 1

78 cucreMaTtu3anus 3HaHui. OCHOBHbIE | bubnmnoreka [JOK
burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHUMETPHUH
[ToBTOpEHME, 0000IICHUE U

29 cucreMaTtu3anus 3HaHuii. OCHOBHbIE 1 bubnuoreka [JOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPHUH
[ToBTOpeHue, 06001IeHUE U

30 cHCTeMaTH3alus 3HaHuH. 3aJaun 1 bubnuorexa [JOK
IUIAHUMETPUU U METOBI UX https://m.edsoo.ru/7491efe0
percHUs
[ToBTOpEeHME, 0600IICHUE U

31 cucTeMaTH3alvs 3HaHui. 3a1aun 1 bu6mmoreka [JOK
[UIAHUMETPUU U METOJBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEHME, 0000IICHUE U

1 cucrteMarusanus 3Hagnii. OCHOBHEIE | bu6mmoreka [{OK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

bu6mmoreka [JOK
33 Hrorosas KOHTpOJIbHAs paboTa 1
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OBIIEE KOJIMYECTBO YACOB I10

34




[NPOT'PAMME







INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBbI

10 KUIACC

Kon

NpoBepsieMor
0 pe3yJabTarTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI OCBOEHNUSI OCHOBHOIA
0o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 06pa3oBaHus

7 I'eomerpus
7.1 OnepupoBatrh NOHATUAMM: TOUKA, NIPsIMAs, INIOCKOCTh
75 IIpyMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU PEIICHUU
' reoMEeTPUUECKUX 3a1a4
73 OnepupoBaTh NOHATHAMM: HAPAICIBHOCTE M IMEPIEHAUKYISAPHOCTb
' IPSIMBIX U IJIOCKOCTEH
74 KnaccugunupoBars B3auMHOE pacroyiOKEHHE MPSAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMM: JIBYTPAHHBIA yroJl, TpaHu ABYI'PAHHOI'O YIIa,
7.5 peOpo ABYIpaHHOTO yIiia, TMHEHHBIN yroil ABYTPAaHHOTO yIJia, TpajycHas
Mepa JIByI'paHHOIO yria
6 OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIbIN
' MHOT'OT'PaHHHUK, JIEMEHTbI MHOTOTPAHHUKA, IPABHIBHBI MHOTOTPAHHUK
e Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MHpaMuia, MpHU3Ma,
' MIPSIMOYTOJIBHBIN TTapayieenunea, Kyo)
KnaccupunupoBate  MHOTOrpaHHUKH, BBIOMpass —~ OCHOBaHMS  JUis
. kiaaccuukanuy  (BBINYKJIBIE WM HEBBINYKJIbIE  MHOTOIPaHHUKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSMBIE ¥  HAKJIOHHBIE TIPU3MBI,
napaiesenue/ibl)
79 OnepupoBatb HOHSTUAMM: ceKylIas IJIOCKOCTB, CEUeHue
' MHOTOTPaHHHUKOB
710 OOBACHATP NPUHLUIOBI  TOCTPOEHUS  CEUEHUHl  MHOTOIPAaHHUKOB,

HCIIOJIB3YA MCTOH CJICAOB

7.11

CTpOI/ITL CCUCHUA MHOI'OI'paHHHUKOB MCETOAOM CJICAOB, BBIIIOJHATH

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




BH/I CBEpPXY, COOKY, CHU3Y

7.12

PemraTs 3aJla4d Ha HAXOXKICHHUC I'COMCTPUUCCKUX BCIUYHUH I10 o6pa3uaM
UM ajirOpuTMaM, NPUMCHSAA HU3BCCTHBIC AHAIUTUYCCKHUEC MCTOIbI IIpPU
pPEeICHUN CTaHAAPTHBIX MATCMATHUYCCKUX 3ajJjad Ha  BbIYUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMS TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO

IJIOCKOCTHU, MEKAY CKPCHIUBAIOIIUMUCS ITPAMBIMU

7.13

PemraTs 3aga4i Ha HAXO0XKXACHHUEC I'COMCTPUYCCKUX BCIWYHH I10 06pa3uaM
WK aJirOpuTMaM, MNPUMCHASA HU3BCCTHBIC AHAIMTUYCCKHUEC MCTOIbI IIpU
pPCIICHUN CTAaHAAPTHBIX MATCMATHYCCKUX 3ada4d Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCHIMBAOIUMUCA IMPAMBIMH, MCKIY HpHMOﬁ Hn IINIOCKOCTBIO,

MEXY IUIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

7.14

Berancnsate 00BEMBI M TUIOMIATU TMOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamuaa) ¢ MpuMeHeHueM (HOpPMYJl, BEIYUCIATh COOTHOIICHUS
MEXIY IUIOIAIMU MMOBEPXHOCTEH, 00BéMaMu MOJ00OHBIX

MHOI'OI'paHHHUKOB

7.15

OnepupoBaTh MOHATUSAMH: CHUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LEHTP, OCh U MIIOCKOCTbH CUMMCTPUHN (I)I/Il“ypbl

7.16

W3Bnekatb, NpeoOpa3oBbIBaTh M WHTEPHPETHPOBATH HH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMCHHTL TreOMCTPHUICCKUC (I)aKTBI AJid peICHUsA CTCPCOMETPUYCCKUX
3aaa4, IMpeamnojaralromnux HCECKOJIBKO IIaroB peucHusA, €CJIM YCIOBHA

MIPUMEHEHUS 3aJIaHbl B ABHOU (hopMme

7.18

[TpuMeHsATh mpocTeiline NpOrpaMMHBIE CPEICTBA M 3JEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a a4

7.19

IIpuBOoANTE MpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U

JKHU3HU, PACIIO3HABATDH ITPOABJIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TprMeHATh MONy4YeHHbIE 3HAHUS Ha MPAKTHUKE: aHATU3UPOBATh peabHbIE
CUTyalluM M TPUMEHATHh HW3Y4YEHHBIC TOHATHUS B MPOIECCE TOMCKA
pelieHus MaTeMaTHYeCKU chopMyIIUPOBAaHHON pOoOJIEMBI,
MOJEJIUPOBATh PEaJIbHbIE CUTYAllMM HA A3BIKE T€OMETPHUH, MCCIEI0BATh
MIOCTPOEHHBIE MOJIEIM C HCIOJb30BAHHUEM T'€OMETPUUYECKUX MOHSATUH U
TEeopeM, amnmnapara ainredpbl, pemaTh NPaKTUIECKUe 3a/1a4ul, CBSI3aHHBIE C

HaXO0XXIACHUEM I'COMCTPHICCKUX BEJINYHH




11 KJTACC

Kon IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/IHero o01ero oopa3oBaHusi
pe3yJabTara
6 I'eomerpus
OnepupoBath MOHATUSAMU: AJIUHAPUYECKAs] IOBEPXHOCTh, 00pa3yIolne
61 HWIMHIPUYECKON TOBEPXHOCTH, MHUIUHAP, KOHHYECKas IMOBEPXHOCTb,
. oOpasyromue KOHUYECKOW  TOBEPXHOCTH, KOHYC, cdepuieckas
MTOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUIUHAD, KOHYC, cdepa  map)
6.3 OOBACHATH cIOCOOBI MOYYSHUS TeJl BPALICHUS
6.4 KnaccudumnmpoBaTh B3aUMHOE pacloiiosKeHUE Cephl U MI0CKOCTH
OnepupoBarh MOHSATUSMU: IIAPOBOM CEIMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOM CJIOW, OCHOBAHHWE IIAPOBOTO CJOS, BHICOTA
IAPOBOTO CIIOSI, IIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U TUIOIMIAAM TOBEPXHOCTEH TeNm BpaIlCHHUS,
' T€OMETPUYECKUX TEJ C MPUMEHEHUEM (POpMYIT
OnepupoBarh MOHATHUSAMH: MHOTOTPAaHHUK, BMHCAHHBIA B cdepy Hu
6.7 OTMCaHHBINA 0KOJIO cepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WU TEJIO
BpalleHus
63 BbIuucasTe COOTHOIICHHMS] MEXIy TIUIOHIAASIMH TIOBEPXHOCTEH W
’ 00BbEMaMU ITOTOOHBIX TENI
6.9 N3o06paxaTts u3yyaemble GUTYPHI OT PYKH U C MPUMEHEHHEM IMPOCTHIX
' YEpTEKHBIX HHCTPYMEHTOB
BrinonHsaTe (BBIHOCHBIC) IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX GUTYp: BUA CBEpXY, COOKY, CHHM3Y; CTPOUTH CEUECHUS Tej
BpalIeHUs
N3Bnekarb, MHTEPNpPETUpPOBaTH M MPeoOpa3oOBbIBATH WH(OOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumeHsITh TeOMETpUYECKUEe (PAKThI AJISi PEHICHUS CTEPEOMETPUICCKIX
6.12 3a/a4, MPENoIaralonuX HECKOJIbKO INAaroB pELICHHs, €CJIU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SBHOUW opme
6.13 OnepupoBath NOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs ,Z[CflCTBPISI CJIOKCHHA BCKTOPOB, BBIYWTAHHA BCKTOPOB H
YMHOKCHHSA BCKTOpa Ha 4YMCIIO, O6’b$ICH$ITb, KaKHMH CBOMCTBaMHU OHU

o0JIanaroT

6.15

[IpumeHsTh NpaBUIIO Napasuiesenuea Ipyu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATHSAMH: JAEKapTOBbl KOOPAMHATHI B IMPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJl MEXIy BEKTOpaMH, CKaJspHOE MPOU3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHLIC U KOMITJIAHAPHBIC BEKTOPLI

6.17

Haxoauth cymmy BEKTOpPOB M NPOU3BEAEHUE BEKTOPA HA YMCIIO, YroJl
MEX/1y BEKTOpaMH, CKaJIIPHOE IPOU3BE/ICHUE, PACKIaIbIBaTh BEKTOP 10

JBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aﬂaBaTB IUIOCKOCTb YPABHCHUCM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pematn HpOCTGfIIHPIG TCOMCTPHUYCCKUC 3aJa4Yd Ha NPUMCHCHUC

BCKTOPHO-KOOPAWHATHOTO METOda

6.20

Pemrats 3aga4d Ha AO0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUN U
HaX0XIACHHUC I'COMCTPHUYCCKUX BCIUWYUH I10 06pa3uaM HJIK aJITOpUTMaM,
IIPUMCHSAA MU3BCCTHBIC MCTOJABI npu peIICHUN CTaHAapTHBIX

MAaTEMATHYCCKUX 3aJa4

6.21

[IpumensaTp mpocTedIMEe MNporpaMMHBIE CPEACTBA M AJIEKTPOHHO-

KOMMYHHKAIITMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a1

6.22

HpI/IBOIII/ITB IMPUMCPbI MAaTCMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUpPOAC U

JKHU3HU, PACIIO3HABATE IMTPOABJICHUC 3aKOHOB I'COMETPHU B UCKYCCTBEC

6.23

[IpuMeHsITh NONYy4YEHHBIE 3HAHUSA Ha IIPaKTUKE: AHAJIU3UPOBATH
peasibHble CUTYallU W TNPUMEHSATh HM3Y4YCHHbIE TOHATUS B TMpoIlecce
MONUCKA pEelIeHUs MaTeMaTu4ecku chopMyIupoBaHHON MpoOIEeMBlI,
MOJIETIUPOBATh pPEAJIbHbIE CUTYallUU Ha SI3bIKE F€OMETPUHU, MCCIIEI0BATh
IIOCTPOCHHBIE MOJEIIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHITHH U
TEOpeM, amnmnapara ajareopbl, pelaTh NpaKTUYECKUE 3a7aul, CBSI3aHHbIE C

HaXO0XIACHUEM I'COMETPUICCKUX BCINYHNH




IHNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC

Koxa

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

7.1

OcHOBHbBIE NOHATUS CTEpeOMETpuM. Touka, IpsiMas, IIOCKOCTb, IPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATHYECKOM  TIOCTPOEHUH  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMCTPHUHU U CICACTBUA U3 HUX

7.2

B3anMHOe  pacnonokeHue NOpsAMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECH,
napajuielbHble M CKpenuBaromuecs npsmele. [lapaminenbHOCTs NpsAMBIX U
IUIOCKOCTEM B  IPOCTPAHCTBE: MapajUIeJIbHblE NpPsSAMbIE B  IPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSAMBIX, MapaUIENbHOCTh MPAMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJIICHHBIMM  CTOPOHAaMH, YIOJI MEXAY IpsMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTD IIIOCKOCTEN: NapallIesIbHbIE INIOCKOCTH, CBOMCTBA IapaJlIeIbHbIX
wiockoctel. IlpocTeifiine nmpocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETPa’p,

Ky'6, napajiieJICnmIic [, IoOCTPOCHUC CEUeHUI

7.3

[leprieHAUKYASIPHOCTh MOPSIMOM M IUIOCKOCTU: NEPHEHAMUKYJISAPHBIE MpsIMbIE B
MPOCTPAHCTBE, MPSIMbIEC MapaIeNIbHbIEe U IEPTIICHAUKYJISIPHBIE K MJIOCKOCTH, MPU3HAK
NEPIECHINKYISIPHOCTH MPSIMON U IIIOCKOCTH, TEOPEMA O MPSAMOI MepHeHAUKYIISIPHON
IJIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YTOd MEXAYy MpsSMONM U IUIOCKOCTBIO,
JIBYTPaHHBIA yTOJI, JMUHEWHBIA YroJ JBYrpaHHoro yria. llepneHaukynsp wu
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSTHUE OT MPSIMOU 10
MJIOCKOCTH, TPOCKIUs (PUTyphl Ha TUIOCKOCTh. [lepreHauKyIsIpHOCTh TIOCKOCTEH:
OpU3HAK  TMEpPHeHIUKYJISIPHOCTH  JABYX  IUIOocKocTeil.  Teopema o  Tpéx

NEPIEHANKYIIApax

7.4

[lonsiTue MHOrorpaHHMKa, OCHOBHBIE AJIEMEHThl MHOTOTPaHHMKA, BBIMYKIbIE U
HEBBIITYKJIblE MHOTOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. I[lpusma: n-yrosnpHas
npusMa, TpaHM U OCHOBAHMS INPU3MBI, MpsMas U HAKJIOHHAs NPU3MbI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH NMpu3Msbl. [lapamienenumen, npsMOYroibHBIA HapajIesIeINIe T
u ero ceoicTBa. [Tupamuna: n-yroiapHas nupamuia, rpaHd U OCHOBAHHME MUPAMUBI,

OOKOBas M MOJIHAA MOBCPXHOCTh NMHUpaMHUAbI, ITpaBUJIbHAA W yceqéHHaﬂ ImupamMuaa.




OneMeHTbl NpuU3Mbl M NHUpamunabl. [IpaBHabHBIE MHOTOTPAHHUKM: IIOHSATHE
[IPaBUJIBHOTO MHOIOIDAaHHMKA, IIpaBUJIbHAs IIpU3Ma M IIpaBUJIbHAs IHpPaMUJA,
NpaBWIbHAs TPEYrojbHAs NMUpaMKia U MpaBUIbHBINA TeTpadp, KyO. [IpeacraBnenue
O IPAaBWIBHBIX MHOIOTPAaHHUKAX: OKTAadJp, AOACKa’aAp M uKocadapyrue CeueHus

IMPU3MBbI U TMPAMH/JIbL

7.5

CumMerpust B TPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IUIOCKOCTH. DJIEMEHTHI CHMMETPUM B IUPAMUJaX, NapajuleenuIeax, IpaBUIbHbIX

MHOTI'OrpaHHHUKax

7.6

Brrunciienue 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yriel. llmomanb
OOKOBOM MOBEPXHOCTH M TIOJHOH TMOBEPXHOCTH MNPSAMONW MPU3MBI, ILJIOLIA]b
OCHOBaHHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOil ipu3Mel. [lnomans 60xoBoit
IIOBEPXHOCTH M IOBEPXHOCTU IIPAaBHJIBHOW IMPAMHJIBI, TeOpeMa O IUIOIAIU

yceuéHHoi nupamuabl. [lorsatue 06 06béme. O6BEM nupaMubl, IPU3MbI

7.7

[HonoGHbIe Tena B mpocTpancTBe. COOTHOLICHHUS MEXKTYy IJIOLIA MU TIOBEPXHOCTEH,

00BEMaMHU TTOTOOHBIX TEI

11 KITACC

Kon

HpOBepHeMBIﬁ 3JIEMEHT COACPRKAHUS

6

I'eomerpus

6.1

Hunuuaapuyeckass HOBEPXHOCTh, 00pa3yolue HUIMHIPUIECKON MOBEPXHOCTH, OCh
WIMHApUYECKO mnoBepxHOCcTH. LunmHzap: ocHoBaHuS M OOKOBasi MOBEPXHOCTH,

o0pa3yromias U 0Ch, IJIOLIaAb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konuueckasi moBepXHOCTh, 00pa3yrolre KOHNYECKOW MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYecKol mnoBepxHocTH. KoHyc: ocHOBaHMe M BepuIMHA, oOpas3yrolas U OcCh,
IoMaas OOKOBOM W TOJHOW MOBEPXHOCTH. YCEUYEHHBIN KOHYC: 0Opasyioniue u

BbICOTA, OCHOBAaHUA U OoKoBas IMOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paguyc, TuaMeTp, IIOMAab MOBEPXHOCTH cdephl. B3aumuoe

PpacIoJIOKEHUC C(I)Cpbl 1 IJIOCKOCTH, KacaTClibHasA ITINIOCKOCTh K C(I)epe, jomanab

chepnl

6.4

N300paxenHne Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka mUIMHApa U KOHyCa

6.5

Kom0OuHauuy Tten BpalleHHs M MHOTOTPAHHHUKOB. MHOIOrpaHHUK, ONMCAHHBIN

OKOJIO C(i)epbl, C(bepa, BIIMCAHHAaA B MHOT'OTPAHHUK, UJIX TCJIO BpAlICHUA

6.6

[Tonsitue 06 oO0bEMe. OcHOBHBIE cBOicTBa 00BEMOB Ten. Teopema 00 00BEME

OPSIMOYTOJIBHOTO Mapajulesienunena u ciueActBus u3 He€. OO0bEM IIIMHApA,




koHyca. O0béM mapa u miomanb chepol

[TogoOubie Tenma B mpoctpancTBe. COOTHOMICHUS  MEXAYy  IUIOHIQJISIMU

07 MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN
6.8 Ceuenust uunuHapa (mapajulesibHO U HEPIEHAUKYJISIPHO OCH), CEUEHHUS KOHyca
' (mapanienbHOE OCHOBAHUIO U MPOXO/ISIIEE Yepe3 BEPIIMHY ), CEUSHHS I1apa
Bexktop Ha miockocTH U B mpocTpaHcTBe. CloKeHHWE W BBIYUTAHHE BEKTOPOB.
6.9 YMHOXEHHE BEKTOpa Ha 4ducio. PasznoxeHue BekTopa mo TPEM HEKOMIUIAHAPHBIM
' BekTopaM. [lpaBuno mapamnenenunena. Pemenue 3amay, CBsA3aHHBIX €
MIPUMEHEHUEM MPABUJI ACHCTBHI C BEKTOpaMU
[IpssmoyronbHast cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekToOpa.
6.10 [Ipocreiime 3agaun B KOOpAWHATaX. YTrol Mexay BekTopamu. CkansipHOe

IMPOU3BCACHNUEC BCKTOPOB. Brraucnenue YIJIOB MCXKAY HNPAMBIMU M IINIOCKOCTAMMU.

KOOp,[[I/IHaTHO-BeKTOpHHﬁ MCTO/ IIpXU PCIICHUU I'COMCTPUYICCKUX 3a1a1




IHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUA OCHOBHOM OBPA3OBATEJIBHOI
INPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTATaM O0CBOCHUSI
NPOBEPSAEMOro OCHOBHOMH 00pa30BaTeJIbLHOM NPOrPaMMBbI CPeIHEro 00111ero
TpeGoBaHus o0pa3oBaHus

Brnagenne metomamu J0Ka3aTeNbCTB, alrOPUTMaMHU pELICHUs 3a7ady;
yMeHue (opMyIupoBaTh W ONEPUPOBATH TOHSATHSIMHU: OIpEICIICHHE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, J10Ka3aTelIbCTBO,
paBHOCHIIbHBIE ()OPMYITHMPOBKH; MPUMEHATH UX; YMEHUE (OPMYITHPOBATH
o0paTHOE M NPOTHBOIOJIOKHOE YTBEP)KJIEHHE, NMPUBOAUTH MPHUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MaTeMaTHYECKONM WHIYKIUU;
IPOBOAMTH JIOKA3aTelbHbIE PACCYXACHUS TMpU PEIICHUU 3ajad,
1 OLICHMBATh  JIOTUYECKYIO  IPaBWIBHOCTb  PAaCCyKIEHHWH; yMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXKECTBO, MOJMHOXXECTBO, ONEpPALUU HAJ
MHOKECTBAMH; yMEHHME HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Ui OIIMCaHMsl peabHbIX MPOLIECCOB U SIBJICHUI U NPU PEILICHUN
3ajay, B TOM 4MCIE€ W3 JpPYyruxX Y4YeOHBIX IPEIMETOB; YyMEHUE
OINepHUPOBATH MOHATHAMU: rpad, CBA3HBINA Ipad, aAepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U OIUCHIBaTh TIpadbl pazIudYHbBIMU

CHOCO6aMI/I; HCIIOJIB30BAaThb rpa(bLI IIpH PCHICHUHU 3a/1av

2 YMeHue onepupoBaTh MOHATHSAMH: HaTypaJbHOE YHCIIO, LEJIOE YHCIIO,
CTEIEHb C LIEJIBIM II0KA3aTesieM, KOPEHb HATYPAJIbHOW CTEIICHHU, CTEIICHb
C pauuOHAJBHBIM  IIOKa3aTeleM, CTENeHb C  JIEHCTBUTEIIBHBIM
mokaszareneM, JorapupM 4UMCIa, CHUHYC, KOCHMHYC M  TaHTEHC
IIPOM3BOJIBHOIO YHCJIA, OCTATOK IO MOIYJIIO, PAalMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE  YUCJIO,  MHOXECTBA  HATYpPAIbHBIX,  LEIBIX,
palMOHANbHBIX, JEHCTBUTEIBHBIX YHCEN, YMEHHUE HCIOJIb30BATh
NPU3HAKU JIeIMMOCTH, HaUMEHBIIMN OOLIMH JenuTenbh M HauMEHbIlee
oOuiee kpaTHoe, anropuT™ EBKinaa mpu pelieHuu 3aaad; 3HaKOMCTBO C
pa3IMYHBIMM  INO3UIMOHHBIMM  CHUCTEMaMH  CUHCJICHHS;, YMCHHE
BBINOJIHATh BBIYUCIICHHE 3HAUCHHH M MpeoOpa3oBaHMs BBIPAXKEHUH CO

CTENEHSIMH M Jiorapupmamu, NpeoOpazoBaHUs JPOOHO-pALMOHATBHBIX

B]'::Ipa)KeHHfI; YMCHHUC OIICPUPOBATH TNMOHATHAMHU: TTIOCJICHOBATCIIBHOCTD,




apugpmeTHyecKast nporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHeUYHO yObIBalOIlas TeOMETpHYEcKass Mporpeccus; yMeHHe
3aJ]aBaTh MOCIEA0BATEIBLHOCTH, B TOM YHCJE C TIOMOIIBIO PEKYPPEHTHBIX
dopMys; yMeHHE OnepupoBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COMNpsIKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOAYJIb U apTYMEHT KOMIUIEKCHOTO
yucnaa, (opmMa 3aluCHd  KOMIUIEKCHBIX 4ucesl  (reoMeTpudeckas,
TpUrOHOMETpUYecKass U  anreOpandeckas); yMETb  IPOHU3BOIUTH
apu(pMeTHYeCKHe JEMCTBUSA C KOMIUICKCHBIMM YHCIaMM; IPUBOAUTH
IPUMEpPBl  UCIOJB30BAaHUSA  KOMIUIEKCHBIX  YHCEN;  ONEpUpPOBATh
HNOHATUAMU: MaTpuuma 2x2 u  3x3, omnpenenurenab  MaTpULbl,

FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBarh MOHATUSAMU: palUOHAIbHBIE, WPPALMOHAIBHBIE,
NOKa3aTelbHbIe, CTENEeHHBIC, JIoTapu(MUIecKkue, TPUTOHOMETPUIECKUE
YpaBHEHMs W HEPABEHCTBA, WUX CHCTEMBbl; YMEHHE OIEpUpPOBAThH
HOHATHSMH: TOXJECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHHE, YpaBHEHHE,
HEpaBEHCTBO, CUCTEMa YPABHEHUII U HEPABEHCTB, PaBHOCHIIBHOCTh
YPaBHEHHUI, HEPABEHCTB M CHUCTEM; YMEHHE pEIlaTh YpPaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBI C TOMOIIBIO DPA3JIMYHBIX MPUEMOB; peElIaTh
YpaBHEHMs, HEpPaBEHCTBA M CHCTEMbl C MapaMEeTpoOM; IPUMEHSTh
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMbI I PEIICHUS MaTeMaTHYECKHUX

3a]a4 U 3a]a4 U3 pa3IMuHbIX 00JacTel HayKH U pealbHOM JKHU3HU

YMeHue OomnepupoBaTh TMOHATHAMHU: (QYHKIUS, YETHOCTh (DYHKIHH,
NEpUOANIHOCTDb (I)yHKL[I/II/I, OTrpaHUYCHHOCTDH q)YHKI_[I/II/I, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (YHKIUU, HAMOOJbIIIEe W HAaUMEHbIIEe 3HAYCHHS
GYHKIIMM HA TPOMEXKYTKE, HETIpepbIBHAS (PYHKIIMS, aCUMIITOTHI rpaduka
(GyHKIMH, TIepBas ¥ BTOpasi MPOU3BOIHAS (PYHKIUH, TEOMETPUICCKAN U
(GU3NYeCKUi CMBICT TIPOM3BOJHOM, TEPBOOOpa3Hasi, OIPEICIEHHBIN
UHTETpaJl; YMEHHE HAaXOOUTh aCUMINTOTHI rpaduka (QyHKIMH; yMEeHUE
BBIUUCIIATH  TIPOM3BOJHBIE CYMMBI, TIPOM3BEIEHHs, YacTHOTO U
KOMITO3UIIMKM (YHKLUI, HaXOAUTh ypaBHEHHE KacaTelbHOW K Tpaduky
GYHKIMM;, YMEHHE HaxXOOUTh NPOU3BOIHBIE AJIEMEHTApHbBIX (YHKIIMIA;
YMEHHE UCMOJIb30BaTh MPOU3ZBOJHYIO I HCCIEAOBaHUS (DYHKIIMMA,
HAXOJIUTh HAWOOJbIINE M HAUMEHBIIUE 3HAUYCHHUsS (QYHKUUH; CTPOUTH
rpadMKd MHOTOWICHOB C WCIIOJB30BaHUEM aImiapara MaTeMaTHu4ecKoro
aHajin3a; MTPHUMCHATH TMPOU3BOAHYIO [JId HAXOXIACHUA HAWITYydIICTO

pPEHICHUA B HNPHUKIAAHBIX, B TOM YHUCJIC COLNUAJIBbHO-DKOHOMHUYCCKHUX H




bu3nYecKuX 3a7a4ax; HaXOAUTh TUIOMAAN U O0BEMBI (UTY C TTOMOIIBIO
I/IHTGI‘paHa; HpI/IBO,[[I/ITB HpI/IMepLI MATEMATHUYCCKOT' O MOI[GHI/IpOBaHI/IH C

MOMOIIBI0 Tu(depeHITNATBHBIX YPaBHECHUI

YMeHne onepupoBaTh MOHATHUSAMHU: Tpaduk (yHKOUH, OOpaTHas
GyHKUMSA, KOMIO3UIMS (QYHKUUH, JUHEWHas (yHKIMSA, KBaapaTHUHAsS
byHKIWS, panroHaIbHAas byHKIWS, CTeTIeHHAs byHKIWSA,
TpUroHoMeTpudeckne  (QyHKIMM, OOpaTHblE TPUTOHOMETPUYECKHE
¢yHKUMU, TOKa3aTenbHas | JorapudMuyeckas (QYHKUUH; yMEHHUE
CTpOUTh TpadUKH U3YYCHHBIX (DYHKIHH, BBIOJHATH MPEeOOpa3oBaHUS
rpaduKoB (GYHKIUH, UCTIONB30BaTh TPaApUKH JJIS U3yUEHHsI TPOLIECCOB U
3aBUCUMOCTEH, TPU PEIICHUH 33734 U3 APYTUX YYEOHBIX MPEIMETOB U
3aa4 U3 pealbHOU JKH3HU; BBIpaXKaTh (POpMyJIaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBa W rpaduku (yHKIMHA 115
pelleHNs ypaBHEHUH, HEPaBEHCTB U 3a]lad ¢ MapaMeTpaMu; U300paxarb
Ha KOOPAMHATHOM IIJIOCKOCTM MHOXECTBA PpELICHUN YpaBHECHMUI,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 33/la4ydl Pa3HBIX THUIIOB (B TOM YHCIE Ha
NPOIIEHTHI, J0JIM U YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBApPOB U
YCIIyT, HAJIOTH, 33J1a4i U3 00JIaCTH yIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
¢dbuHaHCAMM); COCTABIATH BBIPAXKEHHS, YpPaBHEHHs, HEPABEHCTBA M UX
CUCTEMbI IO YCJIOBHIO 3a/layH, MCCJIEJ0BaTh IOJYUYEHHOE pEIICHUE U
OLICHUBATh MPABJONOAOOHOCTh pPE3yJIbTaTOB, YMEHHE MOJEIUPOBAThH
pealibHble CHUTYyallMM Ha SI3bIKE MAaTEMATHUKH; COCTAaBIISITh BBIPAXKECHUS,
YPaBHEHUs, HEPaBEHCTBA M KX CHUCTEMBI [0 YCIOBHIO 3aJa4H,
UCCIIEI0BaTh TOCTPOEHHBIE MOJEIM C HCIOJB30BaHUEM ammnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHAMU: CpeAHEe apupMeTUIecCKoe, MeIraHa,
HauOonblllee W  HaWMEHbIllee 3HA4YeHHs, pa3Max, JHUCIEepCHUs,
CTaH/apTHOE OTKJIOHEHHWE YHUCIOBOIO HaOOpa; yMEHHE U3BJIEKaTh,
UHTEpIPEeTUpOoBaTh WHGOPMAIUIO, TMPEACTABICHHYIO B TalnMiax, Ha
rarpammax, rpadukax, OTpa)arIlylo CBOMCTBA pealbHbIX MPOLECCOB U
SBJICHUH; MPEACTaBIATh HH(OPMALIMIO C TOMOUIbIO TAOJIUI U IUArPAMM;
UCCIIE0BAaTh CTaTUCTHUYECKHUE [aHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaduUYecKuXx  METOJOB W  DIIEKTPOHHBIX  CPEJACTB; TpaduvecKu

HCCJICaJ0BaTb COBMCCTHBLIC Ha6J'IIO,I[CHI/I${ C IIOMOIIbIO Auarpamm




paccerBaHUs U JTMHEHHOW perpeccuu

YMeHue omnepupoBaTh MOHSATUSMHU: CIYYalHBIA OMNBIT M CIy4YaiHOE
COOBITHE, BEPOSITHOCTh CIY4YaHOTO COOBITHS; YMEHHE BBIUUCIIATH
BEPOATHOCTh C UCMOJIb30BaHUEM TIpaUUYecKUX METOJAOB; MPUMEHSITh
(bopMysIbl CIIOKEHHSI M YMHOXXEHHUS BEPOSTHOCTEH, (OpMyJy MOIHOM
BEpOATHOCTH, popmyiny bepHynnu, komOMHaTOpHbIE (GAKThI U (POPMYJIBI;
OLICHUBATh BEPOSITHOCTH pEalbHBIX COOBITHI; YMEHHE OINepHUpOBaTh
NOHATHUAMHU: ClIyd4ailHas BEJIWYMHA, pacCIpelleieHUe BEpPOATHOCTEH,
MaTeMaTU4ecKoe OKUIaHHWEe, TUCIEepCUss U CTAaHAAPTHOE OTKJIOHEHHUE
CIlyyallHOM  BEJIMYUHBI, (YHKLUUU paclpelesieHuss U  IUIOTHOCTU
PaBHOMEpPHOr0, IIOKAa3aTeIbHOTO W HOPMAJbHOTO pacIpe/leieHHI;
YMEHUE HCHOJb30BaTh CBOWCTBA W3YYEHHBIX paACHpEACNICHUd Jid
pelleHus 3ajla4y; 3HAKOMCTBO C IOHATUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOYHBIX HCCIIEIOBaHHUM; yMEHHE MPHUBOJIUTH MPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIMX YHCEN B NPHPOTHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHE OIEPUPOBAThH MOHATUSIMU: COUYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHMH, YMCIO MEepecTaHOBOK; OMHOM HploTOHA; ymeHue
NPUMEHITH KOMOMHATOPHBIE (DAKTHI M pacCyKACHUS JJIsl pEHICHUs 3a/1a4;
OLICHUBATH BEPOATHOCTH peasbHbIX COOBITHUI; COCTaBIISITh

BEPOSITHOCTHYIO MOJIEJIb U MUHTEPIIPETUPOBATH NOJyYECHHBINH PE3YJIbTAT

YMeHue onepupoBarbh IOHATHUSAMHU: TOYKa, IpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YyIJA, IUIOCKUH yTOJI,
JBYI'PAHHBIA yroj, TPEXIPAaHHBIA Yroj, CKPELUIUBAIOIIMECS IIPSMBIC,
[IapaJuUIeIbHOCTD U NEPIEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YTroJl
MEXIY IPSMBIMHU, YIrOJI MEXKIY MNPSAMOW M INIOCKOCTBIO, YOI MEXIY
IUIOCKOCTSIMH, PACCTOSSHHE OT TOYKH 1O IUIOCKOCTH, PACCTOSIHHE MEXIY
IPSIMBIMU, PACCTOSIHUE MEXY IUIOCKOCTSIMH; YMEHHE UCIIOJIB30BATh IPU
peleHny 3a7ad M3y4deHHble (DaKThl U TEOpPEeMbl IJIAHUMETPUH; YMEHHE
OLIEHUBAaTh  pa3Mepbl OOBEKTOB  OKPY)KAIOLIET0 MHpa; CTPOUTh
MaTE€MaTU4eCKUEe MOJEIM C IOMOIUBK) T'€OMETPUYECKUX IOHATHU W

BCJIMYHMH, p€IIaTh CBA3AHHBLIC C HUMU IIPAKTUYCCKHUEC 3aJa9u
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YMeHne ornepupoBaTh MOHATHSAMU: TUIOMIAAb (UTYPBI, 00BEM (UTYPHI,
MHOTOTPaHHUK, MPABUIbHBIA MHOTOTPAHHHK, CEYEHHE MHOTOIPaHHUKA,
KyO, Tapajulelienures, Npu3Ma, NHpamMuaa, (uUrypa W TOBEPXHOCTh
BpallleHHs, IWIMHID, KOHYC, IMap, cdepa, Miomaab cepsl, MIONaIb

MOBEPXHOCTH THUPAMUIBI, TPU3MBI, KOHYCa, IIMHApPA, 00BEM KyOa,




MPSIMOYTOJIBHOTO TapaJUIeNIeNUIe a, MUPaMHUIbI, NPU3MBbI, LUIUHAPA,
KOHYyca, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa M LWIMHAPA,
NapajuielIbHble OCH WJIM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIMHApPA, KOHYCa, YMEHHE CTPOUTh CEUeHHe
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI U TOBEPXHOCTH
BpalICHUS], UX CEUYECHHUSI, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHATH CBOWCTBA T€OMETPUUYECKHX (UTYp, CAMOCTOSTEIHHO
bopMyIIMpOBaTh OMpEeNIeHUs] U3y4aeMbIX (UTyp, BBIABUTATh TUIOTE3bI
O CBOMCTBax W MPHU3HAKAX T'€OMETPHUUECKUX (UTyp, OOOCHOBHIBATH WU
ONpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccupukanuio ¢uryp mo
pa3MyYHBIM TpPU3HAKAM, BBIMOJIHATH HEOOXOIMMBIEC OMOJTHHUTEIbHBIC

HOCTPOCHHS

11

YMeHue omepupoBaTh TOHSITHSIMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajiebHBIA MePeHOC, CUMMETpPHUsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue ToM00Us, TOMOOHBIE QUTYpHI; YMEHHE
pacrio3HaBaTh paBHbIC W MOAOOHBIE (DUTYPHI, B TOM YHCJIE B MPUPOE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T'€OMETPUUYECKUE OTHOIICHUS
IpH PEIICHUH 3a7ad; HAXOIUTh T€OMETPHUYECKHE BEIUYHMHBI (THHA,
yroj, IUIOIAAb, OOBEM) MPHU PEUICHWU 3aJad M3 JPYTHX y4eOHBIX
MPEIMETOB M U3 PEAbHON JKU3HH, YMEHHE BBIYHCIISATH T€OMETPUICCKUE
BENIMYUHBI (IJIMHA, YTOJ, IJIOMAab, OOBEM, IUIONIAAbh MOBEPXHOCTH),
UCTIONB3Ysl M3Y4YCHHbIE (DOPMYJIBI M METONbI, B TOM YHCIE: ILUIONIAb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCa, IIWIMHAPA, TUIOMaab chepsr;
00BEM Ky0a, MPSMOYTOJILHOTO Mapasuielenunena, MUpaMubl, MPU3MBL,
MWIMHApPA, KOHyca, IIapa; yMEHUE HaxXOIWTh OTHOIICHHE OOBEMOB

MoTI00HBIX (huUryp

YMeHue OIICPpHUPOBATH NOHATHUAMU: IPAMOYTOJIbHAA CUCTEMA KOOPJAUHAT,
BCKTOpP, KOOPAMUHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,

NPOM3BEICHUE BEKTOpa HAa YHUCIO, Pa3lIOKEHHWE BEKTopa 1o Oasucy,

12 CKaJSIPHOE INIPOM3BEJCHUE, BEKTOPHOE IIPOU3BEACHUE, YIOJI MEXIY
BEKTOPAMHU; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA U KOOPJMHATHBIN METOJ
JUIs pellieHHs TeOMEeTPUYEeCKMX 3ajjad W 3ajad Jpyrux YydeOHbIX
IPEIMETOB

13 YMenue BbIOMpaTh MNOAXOIAIIMM METOJ Uil pelleHus 3ajauu;

INIOHUMAHHUEC 3HAYUMOCTH MATCMATUKU B H3YUYCHUU IIPUPOIHBIX H

06H.I€CTBCHHBIX MMponecCcCoOB )41 HBJ’ICHI/If/'I; YMCHHC  pacCliO3HABATb




IIPOSIBJICHUE 3aKOHOB MATEMAaTUKH B MCKYCCTBE, YMEHHE IPHUBOIUTH
IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUH pPOCCUHCKOW U MHUPOBOU

MaTeMaTU4YECKON HayKN




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBbBIX HA EI'D
1HO MATEMATUKE

HpOBEpﬂEMI)Iﬁ 3JIEMEHT COACPKAHUA

Kon

1 Uwucna v BBIYUCIECHUS

1.1 Harypanbnblie u nensie yncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCell

1o Panmonaneupie  uncina. OOBIKHOBEHHBIE U JECSITUYHBIE JIPOOHM, TPOIICHTHI,
. 0eCKOHEUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypalbHOH cremeHu. [leiicTBus ¢ apudmMeTnaeckumMu
' KOPHSIMU HAaTypaJIbHOM CTENEHU

14 Crenensb ¢ 1enbIM nokaszatesneM. CTeneHp ¢ palMoOHAIbHBIM MoKa3aTeneM. CBoiicTBa
. CTENEeHU

s CuHyCc, KOCHMHYC M TaHI'€HC YHCIOBOIO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudm yncna. JlecaTuunbie U HaTypajgbHbIE JOrapru(MbI

JlelicTBUTENbHBIE YHncia. ApupMeTHYecKHe Omepanuu ¢ JeHCTBUTENbHBIMU
1.7 yucaamu. [IpubnuxEHHbIC BHIYMCIEHUS, [TPaBUIa OKPYIJICHUS, IPUKUAKA U OLIEHKA
pe3yibTaTa BbIYUCICHUN

1.8 [IpeoGpa3oBanue BhIpaKEHUI

1.9 Kommekcusie ynucna
2 YpaBHEHUs U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHHUS

2.2 HppanuoHanbHble ypaBHEHUS

23 Tpuronomerpudeckue ypaBHEHHUs

24 [TokazarenbHble U TOrapuPpMUUECKUe ypaBHEHUS

2.5 Lenbie 1 1poOHO-palIMOHATLHBIC HEPABEHCTBA

2.6 HppannoHanbHble HEPABEHCTBA

2.7 [TokazaTenbHbIC U JOorapuhMUIECKHE HEPABEHCTBA

2.8 TpuroHomeTpruieckre HEPaBEHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUW U HEPABEHCTB

2.1 VYpaBHEHUs, HEpPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu




2i1 Marpuiia cucTeMbl JUHEUHBIX YpaBHEHUH. ONpenenuTenb MaTpUIIbI
3 OyHKIMH U TpaPuKH
31 @Oynkiys, crocoObl 3amanus ¢yskmmu. ['paduk QysHknun. BzanmHO 0oOpaTHBIE
' ¢bynkun. YérHple u HeuéTHble pyHKmU. [leprnoauueckue GpyHkuuu
Ob6nacte ompeneneHUuss W MHOXKECTBO 3HadeHW ¢yHkiuuu. Hynn dyHKmm.
32 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIWH.
' MakcuMymbl ¥ MUHUMYMbl (QyHkuuud. HauOosnbliee u HavMeHblee 3Ha4YeHHE
(GYHKINU Ha IPOMEXYTKE
33 CrenenHas (yHKUMS C HaTypaJbHBIM M II€JbIM TOKa3areneM. EE& cBoiicTBa H
' rpaduk. CBoiicTBa U rpaduK KOpHS n-OU CTEHEHH
3.4 Tpuronomerpuueckre GyHKINN, UX CBOMCTBA U TpadUKu
3.5 [TokazaTenpHas u orapudmudeckas GpyHKIIMH, ©X CBOWCTBA U IPapUKH
16 Touku paspeiBa. Acumntorsl rpadukoB  ¢yHkumit. CBoicTBa  (QYHKIIHIA,
. HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS [TOCIEA0BATEIBHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccu. @opmyria CI0KHBIX TPOIIEHTOB
4 Havana marematnueckoro ananmsa
4.1 [TpouzBoanas pyukmuu. [Ipon3BoHbIE JIeMEHTAPHBIX (DYHKITHI
[IpumeHeHne TPOM3BOAHOM K HCCIAEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTH |
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOOoJNbIIEro W HAauMEHbBINEro 3Ha4eHus] (pyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoOkecTBa U JIOTHKa
5.1 MHokecTBO, onepalu HaJl MHOKecTBaMU. [Jnuarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenbHasi CTAaTUCTUKA
6.2 BepositHoCTh
6.3 Kombunartopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH




7.2

[IpsiMble U TIIOCKOCTH B MIPOCTPAHCTBE

7.3 MHororpaHHuKu
7.4 Tema u MOBEpXHOCTHU BpaIlCHUS
7.5 Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHaJIn3a, FTEOMETPHSL.
I'eomerpus. 10-11 xiacc. Atanacsn JI.C., byry3os B.®., Kagomues C.b. u ap.

AxnmonepHoe odmiectBo «M3aarenscTBo «lIpocBenienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET
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