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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TPEHABABISEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W II03HABATEIBHOIO pPA3BUTHSA
JUYHOCTH 00YyYarommnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIJICHUS, HEOOXOAMMBIX s aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIMIUIMH €CTECTBEHHO-HAYYHON HalpaBJICeHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJI¢ pEILICHUs T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA NMPU PEIICHHHM 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHaIbHOTO ObITHS, (opMa
OTPaXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeobpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI y4E€OHOM U TPYIOBOM NI€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 06azoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUST 00 pa3oBaHuUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3zoM, oOydaromigecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYUTh TE€OMETpPHUIO OoJee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue MNpEACTAaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHHS OKPYKAIOMIETO MUPA,;

e (opmMupoBaHuMe yMEHMsI pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAQJCHUEC METOJAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICPIKAHUEM;

e pa3BUTHE  HWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABAaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU WU3YYEHUHU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3ajad, pellaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeeIEHHBIM 00pa30M OpraHr3oBaHHas padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJYy OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  OIEpPUPOBaHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbBIE cozeprkarelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEHEro 00IIero ooOpa3oBaHus.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM OOydeHwUs,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 yaca B Henenmo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTE NpsAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MPSIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTtei. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunea; NoCTPOCHUE CEUEHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOM
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJSPHOCTH  JIBYX
IIocKocTer. TeopeMa o TpEX MepIEeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuka. [Ipu3ma: N-yronpHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THPaMUJIa;, NpaBUJIbHAs TPEYroJibHash MUpPaMHAA W TPABHIbHBIN
terpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUIbHBIX MHOTOTPAHHUKAX.



Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABUIBLHON MHUPAMUJIBL,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroliue HIIMHAPUIECKON
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM nmoBepxHOCcTU. KOoHYC: oOCHOBaHME U BepilnHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U III0CKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mmapa u miomasas chepsl.

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mi1ockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JACUCTBHM ¢ Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropamMu. CKalasipHOE MPOU3BEIECHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOrO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHHMH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHUS K
IIPOLUJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOIO BKJIaa B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peleHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpILATh OCO3HAHHBIN BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KH3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYSCKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NMPUMCHCHHE MAaTeMAaTHUYCCKUX 3HAHWH JJIs pEIIeHUs 3a1ad B
00JIACTH  OKpYI)KAaIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOW MPAaKTUKH, [MOHUMaHHEM
MaTEeMaTHUECKOH HayKH Kak c(epbl UYeTOBEUECKOW MeATEIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  VYuueepcanrvnvie — nozmasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUArOWUXCS (0CBOeHUe
Memo008  NO3HAHUA  OKPYHCAUieeo0  Mupa;,  NpuMeHeHue  J102UYEeCKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MATEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATHH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIC;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3ajadyu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HauboNee MOAXOAAIMUNA ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MpodiIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABJIATH JCPHUIMTHI MHPOPMAITUH, JAHHBIX, HEOOXOAMMBIX JJISI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpPMYITUPOBAHHBIM KPUTCPHUSIM.

2)  Vnuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00eCneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

OO0menne:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pelleHus 3a7jaui, KOMMEHTHUPOBATh MOTY4YEHHbBIN pe3ylbTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHA C CYXKICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle€ U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJbTaThl  pElIeHHUs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NIPOEKTa;  CaMOCTOSTENbHO  BbBIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEW ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacnpeaesaTh BUABI padoT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIE); BBINOJIHATH CBOIO YacTh padOThl U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTaBJISATh IJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCOO pelIeHuUsI
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIBb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

NPEABULIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NpPH PELIEHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IE€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS DPE3YNbTAaTOB JEATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U IEPIICHIUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudpuimpoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JIMHEWHBIM Yroj JBYTPaHHOTO YIJIa; TpaaycHas Mmepa
JBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUuneabl).

OmnepupoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CIIEOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJTUTHUYECKUE METONbI TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCS TPSIMBIMU, MEXIy TMNPSAMONM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nUpaMua) ¢ TNpUMEHEHHeM (OpMysd; BBIYUCIATH COOTHOLICHHS  MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (UTYPBI.

W3Bnekatb, mMpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIAraroiuX HECKOIbKO [IAr0OB PEIICHHMS], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH ITPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYJIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmneprpoBaTh MOHATUSMHU: LWIMHJPUYECKAs MOBEPXHOCTh, OOpasyromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

Knaccudummpoats B3auMHOE pacroiokeHne chepsl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMHU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIMCAHHBIK B chepy #
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaembie (QUTYppl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHsTh paBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANnoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaxO0XJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WU ajlrOpUTMaM, NpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOANTH MpUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEW B MPUPOIE H
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHbIE 3HAHUSA Ha MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallul W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubmuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepneHqUKyYISPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEMN https://m.edso00.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTribl MeXAY NPSAMBIMU U TUIOCKOCTSIMH https://m.edso0.ru/1c209e37
bubnmorexa LIOK
5 M 11 1
HOTOTPAHHHiH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 9 1
OOBEMEI MHOrOTPaHHHKOB https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: cedueHusl, paCCTOSHUS U yIJIIbI 4 1 bubmorexa HOK
p ' P ' https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuoreka [JOK
1 Tena ppaters 12 https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
2 1
OOnemer Ten > https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJAUHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/Lc209e37
4 [ToBTOpenue, 06001IEHNE, 7 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NPOBepPsIeMOro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, PsMasi, INIOCKOCTb
25 [IpuMeHATh aKCMOMBI CTEPEOMETPUH U CIEJCTBUS U3 HUX IPHU PEICHUU
' TreOMETPHUCCKUX 3324
23 OnepupoBaTh MOHATHUSMH: MAPAJUICIBHOCTh M TEPIECHIUKYISIPHOCTh
' IPSIMBIX U IJIOCKOCTEH
24 KnaccudunupoBaTh B3auMHOE pacloiOkKeHUEe MPsIMbIX U IJIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: JABYTPAHHBIM YTOJI, TPAaHH JBYTPAaHHOIO yIJIa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yroj ABYTPaHHOIO yIJia, FpajaycHas
Mepa JIBYTPaHHOTO yTiia
26 OmnepupoBarh MOHITUSIMH: MHOTOTPAaHHHK, BBIMYKJIBIH W HEBBITYKIIBINA
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IIPAaBUIIbHBIA MHOTOI'paHHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (IMpaMuaa, MpU3MA,
' MPSIMOYTOJIBHBIN TapajuieNenumne, Kyo)
KnaccupunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass  OCHOBaHMS  JUis
. kimaccuukanuu  (BBIMYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAaHHHKH,
' NPaBUIbHBIE MHOTOTPAHHUKH, TpPSMbIE M  HAKJIOHHBIE MPU3MBI,
TapajuIeTICTUTIC b )
29 OmnepupoBatb TIOHSITHSIMH CeKymast TUTOCKOCT, CeUueHHe
' MHOTOI'PaHHHKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' WCTIOJNB3Ysl METOJ CIIEJIOB
CTpouTh cedeHUST MHOTOTPAHHUKOB METOJOM CJIEJOB, BBIMOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEePTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BHJI CBEpPXY, COOKY, CHU3Y




7.12

Pemrats 3ala4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 06pa3uaM
WM aJiroputrMaM, IMNPUMCHASA HU3BECTHBIC aHAJIUTUYCCKHE MCETOIBI IIpU
peliCeHUM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0

IIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCS MTPAMBIMHA

7.13

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYICCKUX BCIUYHH 110 o6pa3uaM
WK aJIropurMam, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOJbI IIpH
PCIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHMBAOMIMMUCA IIPAMBIMH, MCKIY pr[MOfI Hn IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

Boruucnsate 00bEMBI M IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAASIMHU MMOBEPXHOCTEM, 00bEMamMu 10T00HBIX

MHOI'OI'paHHUKOB

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpHUS B IIPOCTPAHCTBC, LHCHTP, OCb H

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTh CHMMETPHUU (DUTYPHI

7.16

7.17

7.18

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MpeACTaBICHHYIO Ha
4yepTexax U pUCyHKax

[IpumeHnsaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a/a4, MpeIoiaralolliuX HECKOJbKO IIaroB PEIICHHUs, €CIU YCIOBUS
IIPUMEHEHMS 3aJJaHbl B IBHOH (popme

HpI/IMeHHTB HpOCTGfIH.IHG nNporpaMMHbBIC CPEACTBA W  JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a1a4

7.19

7.20

[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE H

JKU3HH, paClIO3HABATh MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[TpuMeHsATH MOTyYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CUTyallud M TPHUMEHATb H3YyYEHHbIE MOHATHS B IIpOLECCe IOMCKa
pelieHus MaTeMaTHYECKU copMyIupOBaHHON pooIeMBl,
MOJIETTMPOBATh peajbHbIE CUTYyallMH Ha SI3bIKE T€OMETPUHU, HCCIEA0BATh
IIOCTPOCHHBIE MOJIEIM C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX TNOHATUH U
TeopeM, armapara anredppl, pemarb NpakTUYeCKUe 3a/1aduu, CBSA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCININH

11 KIIACC




Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM

NpoBepsieMoro .
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
6 ['eometpus
OnepupoBaTh MOHITHSIMH: IIWIHHPUYECKAsI TIOBEPXHOCTH, 00pa3yoIne
6.1 HWIMHJIPUYECKON MOBEPXHOCTH, LMIMHAP, KOHUYECKas MOBEPXHOCTb,
' oOpasyionie KOHHUYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBars B3auMHOE PacmoioKeHHE CPephl U TIOCKOCTH
OnepupoBaTh MOHSITUSIMH: IIAPOBOW CETMEHT, OCHOBAaHHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOW, OCHOBAaHUE IAPOBOTO CIIOS, BBHICOTA
[IApOBOTO CJIO0S, IIIAPOBOM CEKTOP
6.6 Bbraucnsate 00BbEMBI W IUIOIIAAM TOBEPXHOCTEH TeNn BpAaIICHUS,
' reOMETPUUYECKUX TEJl C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy u
6.7 OIMCAaHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOIPAHHUK WIH TEJI0
BpallleHus
68 BbUHCHSTE COOTHONIIEHHS MEXAY IUIOHIAASMH TOBEPXHOCTEH H
' 00BEMaMU ITOTOOHBIX TENI
69 N300paxath u3ydaemble QUTYPHI OT PYKH M C MPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbImonHATE (BBIHOCHBIC) TUIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTH CEUCHHS Tl
BpalleHus
W3Biiekath, WHTEPHPETUPOBATH M TPe0Opa3OBBIBaTh WH(GOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPEICTaBICHHYIO Ha
yepTexax U pUCYHKaX
[TpuMeHsITh TeoMeTpuUYecKre (PAKTHI I PEIICHHUS CTEPEOMETPUICCKIX
6.12 3aJ1a4, NPEIOIarallMX HECKOJIBKO IIArOB DEIIEHHs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B TPOCTPAHCTBE
6.14 BEIOMHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U




YMHOKCHHA BCKTOpa Ha YHCIIO, OGBHCHHTB, KakKuMH CBOMCTBaMU OHH

o0azaroT

6.15

[TpuMeHsTh paBUIIO NapajlIeNeNnuIe a NPy CI0KEHUH BEKTOPOB

6.16

6.17

OnepupoBaTh MOHATUSAMU: JAEKApTOBbI KOOPAMHATBl B IPOCTPAHCTBE,
BEKTOp, MOJIYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXIYy BEKTOpaMH, CKalIpHOEC IIPOU3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL
HaXOI[I/ITB CYMMY BCKTOPOB H IIPOU3BCACHUEC BEKTOpa HA YHCIIO, YI'OJI
MCKAY BCKTOPAMH, CKAJIIPHOC IIPOU3BCACHHUEC, paACKIIaAbIBaTh BCKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpAMHAT

6.19

Pemate nmpocredmmme TreoMeTpUYECKHME 3aJadyd  Ha I[IPUMEHEHHE

BCKTOPHO-KOOPAWMHATHOI'O METOa

6.20

6.21

Pemate 3amaum Ha [OOKa3aTEIhbCTBO MAaTEMAaTHUYCCKUX OTHOIICHHUHM H
HaXO0XICHUC I'COMCTPUYCCKHUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMIPUMCHA HU3BCCTHBIC MCTOABI IIpu PECIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

IIpuMeHATs mpocTEHIIME NPOrpPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a a4

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCliO3HaBaTh MPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

6.23

IIpuMeHATh TOJIy4EHHBIC 3HAaHWS Ha IPAaKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb W3Y4YCHHBIE IIOHATUSA B IIpoLiecce
MOMCKA pELIEHUS MaTeMaTHYecKd COpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTYallUU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
IIOCTPOEHHBIE MOJEIN C HCIIOIB30BAHUEM I'€OMETPHUYECKUX IOHATHA H
TeopeM, armnapara anreOpbl, perars NpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXO0XJIACHUEM I'COMCTPHICCKUX BEJINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

['eomeTpus

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  MOCTPOEHUH  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

B3auMHOe pacnosnoxkeHue OpSAMBIX B IPOCTPAHCTBE:  I€PECEKAOIIHECH,
napajuleJbHble W CKpelmuBamomuecs mpsaMble. llapamnensHoCcTh OpSMBIX |
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble NpsIMblE B  MPOCTPAHCTBE,
MApAJUIEIBHOCTh TPEX HPAMBIX, MAPAUICIBHOCTh IIPSAMOM U IUIOCKOCTH. YTIUIBI C
COHANPABJICHHBIMU CTOPOHAMH, YIOJd MEXKIAYy HpsIMBIMU B IPOCTPAHCTBE.
[TapamienbHOCTD MIIOCKOCTEN: MapajuleIbHbIE IUIOCKOCTH, CBOMCTBA MAapaUIeIIbHBIX
iockocteil. Ilpocreiiine mpocTpaHCTBEHHbIE (UIYyphl HA IUIOCKOCTH: TETpa’Jp,

KyO, mapajuiesienumnes1, HoCTPOCHUEe CeUeHN

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE MpPSIMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIICHAUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEePNEHANKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON MEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJl MEXAY IpPsAMOM U IUIOCKOCTBIO,
JBYI'PaHHBIA yTOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnengukymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT MPSAMOM J0
IJIOCKOCTH, MPOEKIHsI (PUTyphl Ha IUIOCKOCTh. [lepneHAnKyIspHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx

NEPHEHANKYIIApax

7.4

IloHATHE MHOrOrpaHHHMKa, OCHOBHBIE 3JJIEMEHTBl MHOIOIPDAHHMKA, BBIIMYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipumsma: N-yrosmeHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAas MpHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYroJIbHBIN MapauIeIICITNAIIE T
u ero csorcraa. [Iupamuaa: N-yrojgbHas nupamuia, TpaHd U1 OCHOBaHUE ITUPAMU/IBI,
OOKOBas M IOJIHAs MMOBEPXHOCTb MUPAMHUIBI, IPABUIbHAS M yCEUEHHAs MUPaMUAA.

DeMEHTEI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'H:HBIG MHOT'OTpaHHUKH: TTOHATUC




7.5

7.6

1.7

MPAaBUJILHOTO MHOTOTPAHHMKA, TMpaBWIbHAs TpPU3Ma U MpaBWIbHAS MHUPaAMHJA,
IpaBUIbHAS TPEYrojibHAs MUpaMUAa U MPaBUIbHBIN TeTpasrap, Kyo. [Ipeacrasienue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJAX, MapaJlICJICIUIICaAax, MpaBUIbHbIX

MHOTI'OI'PaHHHUKax

Bbruucnenue 351€eMEHTOB MHOIOTPaHHHMKOB: p&Opa, auaroHanu, yrisl. llmomans
OOKOBOM ITOBEPXHOCTH U TMOJHOM IIOBEPXHOCTU MPSAMOM HPU3MBI, IUIOLIAJ]b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPAaBUIIBHOM MNHMPAaMHUIBI, TEOpeMa O ILIOLIAIN

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIoIagsIMu HOBCpXHOCTCﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KVIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMMuHAp: OCHOBaHMS M OOKOBas MOBEPXHOCTH,

oOpa3ytomas U oCh, TUIOIaAb OOKOBOW 1 TTOJIHON TOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolye KOHUYECKON MMOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBINH KOHYC: oOpasyroliue u

BbICOTA, OCHOBAHUA U OokoBas ITOBCPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouaab NoBepxHOCTH cdeprl. Bzanmuoe

pacnosoxxeHue cdepbl U IMIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IMIomaib

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OIMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJINW TCJIO BpalliCHUSA

6.6

[Tonste 00 oO6béMe. OcHOBHBIE cBOicTBa 00BEMOB Ten. Teopema 00 00bEMe
OPSMOYTOJIBHOTO Tapajienenunena u ciuenctsus u3 He€. OO0bEM LMIMHApA,

koHnyca. O0bEM mapa u mwionmaab chepsl




[Tomobuple Tema B mpoctpaHcTBE. COOTHONIICHUS  MEXKIAY — IUIOIIAISIMU

o1 MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwivHIpa (MapajuiebHO M TMEPIEHIUKYISIPHO OCH), CEUEHHUS KOHYcCa
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YEPE3 BEPILUHY), CEUECHUS 11apa
Bextop Ha miockocty M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BekTopa 1o TpEM HEKOMILIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbpHas cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimue 3amauu B KoOpJAuMHATax. YTros Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMU M IIIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/1av




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
001ero ooOpazoBaHus

Bnanenue meronaMu 10Ka3aTeNbCTB, alrOPUTMaMU pEIICHUs 3ajady;
yMeHue (HOpMyIHpOBaTh U ONEPUPOBATH MOHATUSMU: OINpEAeTICHUE,
aKcuoma, TeoOpeMa, CJIEeACTBHE, CBOMCTBO, MPU3HAK, J0Ka3aTeIbCTBO,
paBHOCUIIbHBIE  (OPMYITUPOBKH;  MPUMEHITh  UX;  yYMEHHE
dopmynupoBaTte 00paTHOE H TMPOTUBOIIOJIOKHOE YTBEpIKICHHE,
OPUBOIUTH MPHUMEPhl M KOHTPIPUMEPHI, HCIOIb30BaTh METO]
MaTeMaTHU4eCKOn UHAYKLNU; IIPOBOAUTH JI0Ka3aTeJIbHbIE
paccyXJeHUs TpU pPEUIeHUH 3aJay, OLIEHHWBATh JIOTHYECKYIO
IIPaBWIBHOCTh PACCYXACHHUM; YMEHHE ONEpUpOBaTh IOHATUSAMU:
MHO’KECTBO, MOJAMHOXECTBO, OMEpaIMi HaJl MHOKECTBAMH; yMEHHE
HCIIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN ammapar A ONHCAHUS
pEAIBHBIX NPOLIECCOB U ABJICHUH U NPHU PELIEHUM 3a7a4, B TOM YHUCIIE
U3 JpYTUX y4eOHBIX MpPEeIMETOB; YMEHHUE ONEpPUpPOBaTh MOHATUSIMU:
rpad, CBA3HBIM Tpad, AepeBo, LUK, rpad Ha IIOCKOCTH; yMEHHE
3aJaBaTh W ONMCBIBaTh  Ipadbl  pasIUYHBIMU  CIlOcOOaMuy;

HCIIOJB30BAaTh l"pa(i)LI IIpu pCHICHUH 3aJ1a4

VYMeHue onepupoBarh IMOHATUSMHU: HATypaJbHOE YHCIO, LEI0E
YHUCIIO, CTENEeHb C LEJbIM II0Ka3aTelieM, KOpeHb HaTypalbHOU
CTENIEHHW, CTENEHb C palMOHAIBHBIM IIOKA3aTEJIEM, CTENEHb C
NENCTBUTENBHBIM IOKa3aTeeM, JJorapu(m uucia, CUHYC, KOCUHYC U
TAQHI'€HC MTPOU3BOJILHOIO YMCIIA, OCTATOK MO MOAYJIO, PAllMOHAIBHOE
YHUCII0, UPPALMOHAILHOE YHCIIO, MHOKECTBA HATYpajbHBIX, LEJbIX,
paloOHaIbHBIX, ACWCTBUTEIBHBIX 4YHCEN; YMEHHE HCII0JIb30BATh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOIIUI AETUTENh U HaUMEHbILIee
olmiee KpaTtHoe, auroput™M EBKIMIa Tpu  pelieHud  3ajad;
3HAKOMCTBO C Pa3JIMYHBIMHU MMO3WLHUOHHBIMU CHCTEMaMH CUHMCIICHUS;
YMEHHUE BBINOJHATh BBIUMCIEHUE 3HAUYE€HUH U mpeoOpa3oBaHUs

BBIPQXEHUI CO CTeMeHsMU U Jiorapupmamu, mpeodpazoBaHuUs




IpOOHO-PAIMOHANBHBIX  BBIPAKEHUH;  yMEHHE  ONEPUPOBATH
MOHATUSIMHM: TIOCTIEOBATENbHOCTh, apu(MeThyecKass Mporpeccus,
reoMeTpuyecKas nporpeccus, 0ECKOHEYHO yObIBaroias
reoMeTpuyecKas IIPOrpeccusi; yMEHHE 3a/1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TMOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMeHHE ONEpUPOBATH MOHATHAMH: KOMILIEKCHOE YHCIIO,
CONpsDKEHHBIE  KOMIUIEKCHBIE — YHMCJIa, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, ¢opMa 3aluCHd  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckasi, TPUTOHOMETpHUYECKAs M airedpanyeckas); yMeTh
MPOU3BOIUTH  apumeTuyecKkue JeHCTBUS C  KOMIUIEKCHBIMU
YUCJIAMH; TTPUBOIUTH MPUMEPHI UCTIOIB30BAHMS KOMIUIEKCHBIX YHUCEIT;
ONEpUPOBATh MOHATUAMHU: MaTpuna 2x2 u 3X3, onpeneauTesb

MAaTpHULIbl, FEOMETPUUECKHUI CMBICIT OTIPEAETUTEINS

YMeHue OIICPUPOBATH IIOHATUAMMU: paturOHAJIbHBIC,
HppauOHAJIbHBIC, IMOKAa3aTCJIbHBIC, CTCIICHHBLIC, norapmpMqucxne,
TPUTOHOMCTPHUYCCKUC YpPABHCHHUA U HCEPABCHCTBA, HUX CHCTCMBI;
YMCHHEC OICPpHUPOBATH IMOHATUAMH: TOXIACCTBO, TOXICCTBCHHOC
npeo6pa30BaHHe, YpaBHCHHUEC, HCPABCHCTBO, CHUCTCMaA ypaBHCHI/Iﬁ n
HCPABCHCTB, PAaBHOCHUJIIBHOCTb ypaBHeHI/II\/JI, HCPABCHCTB U CHCTCM;
YMCHHUEC pCIIaTh YpPAaBHCHUSA, HCPABCHCTBA U CHCTCMbI C IIOMOMIBIO
Pa3IMYHBIX HpI/IéMOB; peiiaTb ypaBHCHHUA, HCPABCHCTBA U CUCTEMBI C
napamMeTpoM; NpUMCHATL YpAaBHCHHA, HCPABCHCTBA, UX CUCTEMbI JIS
pEeIICHUA MAaTEMAaTUYCCKUX 3a/la4 W 3aJad M3 Pas3IMYHBbIX obOnacreit

HAyK{ U peaslbHON KU3HU

YMeHue omnepupoBaTh MOHATHAMM: (GYHKLHUS, YETHOCTh (DYHKIUH,
IIEPUOTUYHOCTh ¢byHKIUY, OTPaHUYEHHOCTH byHKIMH,
MOHOTOHHOCTh (DYHKIIMM, S3KCTpeMyM (yHKIUHM, HauOoibllee U
HauMeHbIllee 3Ha4eHHs] (YHKIUU Ha TPOMEXYTKE, HENpepbIBHAs
¢byHKLMsA, acUMOTOTHl Tpaduka (QYHKIUH, TepBas U BTOpas
npou3BogHas (YHKIUH, T€OMETPUYECKHH M (U3NYECKUH CMBICI
NPOU3BOIHOM, MEpBOOOpa3zHas, OINpeNeNEHHBIH WHTErpaji; yMeHHe
HaXOJUTh AacCUMNTOTHl TIpaduka GYHKIUH; YMEHHE BBIYHUCIATH
IIPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOIO M KOMIIO3ULIUU
GbyHKIMI, HaXOOUTh YpaBHEHHE KacaTeldbHOW K rpaduky (GyHKIUU;

YMCHHUEC HAXOJUTH IMPOU3BOAHLIC 3JICMCHTAPHBIX (I)YHKI_II/II\/'I; YMCHHUC




MCIIOJIL30BATh MPOU3BOIHYIO JIJIS UCCIICIOBAHUS (PYHKIIHA, HAXOAUTh
HauOOoJbIIMEe U HAMMEHbIIUE 3HauYeHUsl (PYHKUUN; CTPOUTH rpaduku
MHOTOWICHOB C HCIIOJB30BaHUEM anmapara MaTeMaTH4eCKOro
aHaJM3a; MPUMEHSATh MPOU3BOAHYIO JJIS HAXOXKIEHUS HAWIy4dlIero
pelIeHus] B MPUKIAJHBIX, B TOM YUCJE COLUATBbHO-I)KOHOMUYECKUX U
dbusznyecKkux 3ajavax; HaxXOIUTh IUIOMIAAU M OO0BEMBI GuUry c
MOMOILbI0 MHTErpajia; MPUBOJUTH MPUMEPhl MATEMaTHYECKOTO

MOJIETTUPOBAHUS C MOMOILIBI0 MU (depeHIINATBEHBIX YPaBHEHHH

YMeHue onepupoBarh MNOHATUSAMU: Tpaduk GYHKIUH, oOpaTHas
GyHKIHS, KOMIO3UIHS QYHKIMH, THHEHHAS QYHKIUS, KBaIpaTHIHAs
byHKIMSA,  paudoHanbHas — (QyHKUMA,  creneHHas — (QyHKIuS,
TPUTOHOMETPUYCCKHE (PYHKIMH, OOpaTHBIC TPUTOHOMETPHYCCKHE
byHKIIMKM, TOKa3zaTenbHAas W Jorapumuueckas (QyHKIUU; YMEHHUE
CTpOUTH TpaduKH U3YyYCHHBIX (PYHKIIMIA, BHIIOTHATH IPE0Opa3oBaHus
rpadukoB  QYHKIMH, WCHOIB30BaTh Tpaduku UIss  W3ydeHUs
MIPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 3a/1a4 U3 APYTUX YIeOHBIX
MPEIMETOB W 3aJad W3 PEAbHON JKU3HU; BBIPpAXaTh (OpMyliaMu
3aBHCHUMOCTH MEXJy BEIUYMHAMHU; HCIOJIb30BaTh CBOWCTBA U
rpaduku QYHKIUNA IJIs pEHICHUs] YpaBHEHUM, HEPABEHCTB M 3aJ1a4 C
napaMeTpamu; u300paxarh Ha KOOPJAMHATHOHN MIOCKOCTH MHOKECTBA

pEelIEHNI YpaBHEHW, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 33/1a4d Pa3HBIX TUIOB (B TOM YHCIE Ha
HPOLIEHTHI, TOJIU U YaCTH, Ha IBMKEHUE, paboTy, CTOUMOCTh TOBApOB
U YCIYI, HaJlOTW, 3aJayd W3 OOJacTH YINpaBiICHUsS JIUYHBIMH U
CeMEeWHBIMU ()MHAHCAMH); COCTABIATh BBIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA M HUX CHUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIEAOBAaTh
MOJIy4eHHOE pellleHHe U OLIEHUBATh MIPABIONOI00HOCTh PEe3yIbTaTOB;
YMEHHE MOJEIMPOBAaTh PEAJIbHBIE CUTYyallUH Ha SI3bIKE MAaTEMATHKH;
COCTABJIAITh BBIPAKCHMS, YPABHEHMsI, HEPABECHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aJa4d, HCCIENOBAaThb  IIOCTPOEHHBIE  MOJEIH  C
UCIIOJIb30BaHUEM amnmapara anreOpsl, UHTEPIPETUPOBATH

MTOJIyYEHHBIN pe3ypTaT

YMeHrne omnepupoBaTh TOHATHSAMH: CpeAaHee apudMeTHuecKoe,
MeAraHa, HauOoJIbIllee U HAaMEHbIIIee 3HAYCHHS, pa3Max, TUCIEPCHUs,

CTaHJAPTHOC OTKJIOHCHHUEC YHCIIOBOI'O Ha60pa; YMCHHUEC HU3BJICKATD,




MHTEPIPETHPOBATh MH(OPMAIIHIO, TPEACTABICHHYIO B TaOiHIax, Ha
quarpammax, rpadukax, OTpakaloU[yl0 CBOWCTBAa  peaybHbBIX
NPOIECCOB M SIBJICHUH; MPEACTABIATH WHPOPMALUIO C TOMOIIBIO
TaOJIMIl U JUarpaMm; HCCIel0BaTh CTATUCTUYECKHUE JaHHbIE, B TOM
quciae C TPUMEHEHHEM TpapUuecKuX METONOB M AIIEKTPOHHBIX
CpelCcTB; TpapUUecKd HCCIe0BaTh COBMECTHbIE HAOIIOACHUS C

IIOMOILBIO AMarpaMM PacCEUBaHUs U JIMHEHHON PErpeccuu

YMeHue onepupoBaTh INOHATHUSAMHU: CIYyYalHBIM ONIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTH CIIy4allHOrO COOBITHS; YMEHHME BBIYMCIATH
BEPOSITHOCTH C HCIIOJIb30BAaHUEM TI'pa)UIeCKUX METOJIOB; PUMEHSThH
(bopMyIbI CIOXKEHUS U YMHOXKEHUSI BEpOATHOCTEH, (hOpMyTy MOJIHOM
BEPOATHOCTH, Qopmyny bepHymm, KoMOWHATOpHBIE (AKTBI W
(bopMyInbl; OLIEHUBATh BEPOSTHOCTH peEabHBIX COOBITHH; yMEHHE
OIEpUpPOBATh IOHATHUSAMHU: CIIy4aliHas BEJIMYMHA, PACIpPEIEICHUE
BEPOSITHOCTEM,  MAaTeMaTH4ECKOE  OKHUJAHHUE,  JUCIEpPCUs U
CTaHJApTHOE  OTKJIOHEHHME CIy4yailHOH  BEIMYUHBI, (DYHKIUH
pacupeneneHuss M IUIOTHOCTH PaBHOMEPHOIO, IOKAa3aTEIbHOIO U
HOPMAJIBHOI'O DPAclpeAeieHUu; YMEHHE HCIIONIb30BaThb CBOMCTBA
W3YYEHHBIX pacHpeleNieHnid JUisl pelleHus 3a4ad; 3HAaKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX 4YHCEI, METOJbl BBIOOPOUHBIX
UCCJIEIOBAaHUM; yMEHHME NPUBOAMTH NPHUMEPHl MPOSBICHMS 3aKOHA
OONIBIINX YMCENT B NPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSAX; YMEHUE
ONEpPUPOBATh  IMOHATHAMH: COYETAaHHWE, IIEPECTAaHOBKA, YHCIIO
COYeTaHUll, YUCIO NepecTaHoBOK; OuHOM HbloTOHa; yMmeHHe
IPUMEHSTh KOMOMHATOpHbIE (AKThl U PACCYKIACHHS JUIsl pelIeHUs
3ajjay; OLICHMBATh BEPOSITHOCTU PpEAIbHBIX COOBITUH; COCTaBIAThH
BEPOATHOCTHYIO  MOJEJIb M  HUHTEPIPETUPOBATh  MOJYyYEHHBIN

pe3ynbTaT

YMeHue onepupoBaTh MOHATHUSAMHU: TOYKA, HpsiMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIJa, IUIOCKUH Yroi,
JBYTPaHHBIN yroJl, TPEXIPAHHBIM YTOJI, CKPELIMBAIOLINECS NPSMBIE,
MapajuleIbHOCTh M MEPHEHAMKYISIPHOCTh HPSIMBIX M IUIOCKOCTEH,
YroJl MEXIy NPSAMBIMH, YIOJ MEXIY NPSAMON U IIOCKOCTBIO, Yroil
MEXIYy TUIOCKOCTSIMHM, pAcCTOSHHE OT TOYKH JO0 IUIOCKOCTH,

pacCTodHUC MCKAY IPAMBIMU, PACCTOAHHUEC MCIKAY IUIOCKOCTAMMU,




YMCHHUC HUCHOJB30BATH MNpPU PCHICHUU 3adad H3YUYCHHBLIC (baKTbI u
TEOPEMbI IUIAHUMCTPHHU, YMCHHEC OLCHUBATH Pa3sMEPELI 00BEKTOB
OKpYyKaromero Mmmupa, CTpoOuTb MaTCMaTU4CCKUC MOJCIN C ITIOMOIIBIO
rCOMETPHUICCKUX MMOHATHH H BCJIIM4YMH, p€UIaTh CBA3aHHBIC C HHUMH

MPAKTUYCCKUC 3aJa4r
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YMeHue omnepupoBaTh IMOHATHUSMHU: IUIOMIATL (QUTYPH, O00BEM
(GUrypel, MHOTOTPaHHHK, IPABHJIbHBIH MHOTOTPAHHUK, CCUCHHE
MHOTOTpaHHHKA, Ky0, Mmapajienenumnes, npusMa, nupamuaa, purypa
U MOBEPXHOCTh BpAICHHS, IHIUHIP, KOHYC, Iap, cdepa, IIIONaah
cheppl, IUIOMAAL TOBEPXHOCTH IMHUPAMHJIBI, MPHU3MBI, KOHYcCA,
WIMHApa, O00bEM Ky0a, NPSIMOYTOJILHOTO —Tapajuielienuie/a,
MUpPaMHIIBI, TPU3MBI, [WIMHIpPA, KOHYyca, IIapa, pa3BEépTKa
MOBEPXHOCTH, CEYCHHUSI KOHYCA U IUJIMHIPA, MapAJUICIbHBIC OCH WIIH
OCHOBAHMIO, CCUCHHME Ilapa, IUIOCKOCTh, Kacaromasics chepsl,
MWIMHIPA, KOHYCa; YMEHHE CTPOUTh CEYCHHE MHOTOIPAaHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (UTYPHI U IOBEPXHOCTH BPAIICHUS, UX
CCYCHHUSA, B TOM YHCJIE C MOMOIIBIO AJIEKTPOHHBIX CPEICTB; YMCHHUE
NPUMEHSTh CBOWCTBA TE€OMETPUYECKHX (HUTYp, CAMOCTOSATEILHO
(GOopMyIMpPOBaTh  OMPEICIICHUS HW3y9aeMbIX (QUTYp, BBIJIBHTATh
THIOTE3bl O CBOWCTBAX U TMpH3HAKaX TE€OMETPUYECKUX (QUryp,
00OCHOBBIBATh WJIM  ONPOBEpraTh HX; yMEHHE TIPOBOJUTH
Knaccupukanuo GUryp 1O pa3NIuYHBIM TMPU3HAKAM, BBIOJHATH

H€06XOI[I/IMI)I€ AOMOJHHUTECIBHBIC ITIOCTPOCHUA
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YMeHne omnepupoBaTh MOHATHUSMH: JIBIKEHHE B MPOCTPAHCTBE,
napajyieNibHbli  TepeHOC, CHUMMETpHs Ha IUIOCKOCTM U B
IIPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHKMe NOA00UsS, MOAOOHBIE
(burypsl; yMeHue pacro3HaBaTh paBHble U MOJOOHBIE (PUTYPHI, B TOM
yHhclle B MPUPOJE, MCKYCCTBE, apXUTEKType; HCIOIb30BaTh
reOMETpUYECKUEe OTHOIICHUs TPU peIIeHUH 3aJad; HaXoIUTh
reOMEeTpPUYECKHUE BEIWYUHBI (IJIMHA, Yrojl, IUIOWaab, 00BEM) Mpu
pelIeHUH 3aJa4 U3 JAPYIHX Y4eOHBIX NpPEJAMETOB U U3 pealbHOM
KM3HH, YMEHHE BBIYHCIATH TE€OMETPUYECCKHE BEIMYMHBI (IIHHA,
yroj, IUIOIIAAb, OO0BEM, IUIOMIAJh MOBEPXHOCTH), HCIIOJIB3YS
M3Y4EHHbIE (OPMYJIIBI U METOJIbI, B TOM YHCIIE: IO/ TIOBEPXHOCTH

nupamMuibl, NpPHU3MbI, KOHYC4, HOWJIHWHApA, IIOINAAb C(I)epbl; 00BEM




Ky0a, MPsIMOYTOJbHOIO Mapajulefienuneaa, TUPAMUIbI, TPU3MBL,
WIMHApPA, KOHYyCa, IIapa; YMEHHE HaXOAWTh OTHOIIEHHE O0BEMOB

noJ00HBIX (puryp

YMenue OIICpHUPOBATH IIOHATHUAMMU: MpsAMOYTOJibHaA cucreMma
KOOpAWHAT, BCKTOP, KOOPAWHATHEI TOYKH, KOOPAMWMHATBI BEKTOPA,

CyMMa BCKTOpPOB, MNPOU3BCACHUC BCKTOpPAa Ha 4YHUCIIO, PA3JIO0KCHUC

12 BeKTOpa 10 0asucy, CKaJsIpHOE IMPOM3BEICHHUE, BEKTOPHOE

MMPOU3BCACHUC, YIOJ MCKAY BCKTOpaMH; YMCHUC HUCIOJIb30BATh
BeKTOpHBIﬁ n KOOpI[I/IHaTHHﬁ METOO HJIA PEIICHUSA I'€OMETPHUUYCCKUX

3a]a4 U 3a]a4 JPYrux y4eOHbIX NIPEIMETOB
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YMeHue BbIOMpaTh MOIXOMAIIMM METON JJig pEeLIeHUs 3a7auu;
MOHUMAaHWE 3HAYMMOCTH MAaTeMAaTHUKU B HM3YYCHUU MPHUPOJHBIX U
OOILIECTBEHHBIX TMPOIECCOB U SIBICHUN; YMEHHUE pPAaCIO3HABATh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKHU B UCKYCCTBE, YMEHHE MPUBOIUTH
MpUMEPbl MaTEMaTHYECKUX OTKPBITHM POCCUMCKOW W MHUPOBOMU

MaTE€MaTU4eCKON HayKu

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA
EI'D 1O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

Kon

1 Yucna u BBIYUCTICHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1 Pammonaneupie uncna. OOBIKHOBEHHBIE W JACCATHYHBIC APOOH, TPOIEHTHI,
' OeCcKOHEeUHbIe MEPUOIUUECKUE IpoOH

13 Apudmernueckuit KOpPEHb HaTypaabHON CTEIICHHU. HenictBus c
' apu(MeTHyeCKUMU KOPHIMU HaTypalbHON CTETIEHU

14 Crenenp ¢ nenbiM mnokazareneM. CTeneHb € palUMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa cTENEHU

15 CuHyC, KOCMHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudm uucna. /lecaTuyHble U HaTypaibHbIE JOrapupMbl




JleiicTBUTENbHBIE YHUCTA. APUPMETHYCCKHE OMEpalMd C JIeHCTBUTEIBHBIMU

1.7 yucnamu. [lpuOmk€HHble BBIYMCICHUS, NpPaBUJIAa OKPYIJIEHUS, NPUKHIKA U
OLICHKA PE3YJIbTaTa BHIYMCICHHUI
1.8 [IpeoOpa3oBaHue BhIpaKEeHUI
19 KommiekcHbie uncna
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIMOHATILHBIC YPAaBHEHHUSI
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTpuueckue ypaBHCHUS
2.4 [TokazarenbHbie U TIOTapuPMUUIECKIE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHATEHBIC HEPABEHCTBA
2.6 WppanmonanbHble HepaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOTapUPMHUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cUCTeMbI JIMHEHHBIX ypaBHEeHUH. OnpeaenuTeNb MaTPUILIbI
3 OyHKIMH U TpaduKh
31 OyHKIMs, crocodsl 3ananus GyHKuuu. I'paduk ¢yHkumu. BzaumHo obpaTHble
' dbynkuun. YetHbie 1 Heu€THBIe QyHKIMU. [leprnoanyeckue GyHKImu
OO6nactp ompeneneHuss U MHOXECTBO 3HaueHMid ¢yHkiuud. Hymu dyHKmm.
3. [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH.
' MakcuMymbl 1 MUHUMYMBI (yHKIIUH. HambOonbpilee ¥ HaMMEHbIEE 3HAYCHHE
(GYHKITUN Ha IPOMEKYTKE
33 Crenennas (yHKIMS ¢ HATypaJdbHBIM M IIeNIbIM Toka3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOpHS N-0i CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpauKu
3.5 [TokazarenpHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH
36 Touku paspeiBa. AcuMnToTel TpadukoB ¢yHkimil. CBoiicTBa GyHKIHH,
' HENPEPBIBHBIX HAa OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEH
28 ApudmeTrndeckas € TeoMeTpudeckas mporpeccuu. dopmyna  CIOXKHBIX

IPOLICHTOB




Hauana maTemaTuyeckoro aHainsa

4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (HYHKIIUN
IIpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (DYHKIMH HAa MOHOTOHHOCTh MU
4.2 sKCTpeMyMbl. HaxoskaeHrne HanOoibIIero U HaMMEHbBILIETro 3HaYeHHUs (YHKIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa 1 JOrMKa
5.1 MHoOkecTBO, onepaly HaJ MHOXKecTBaMu. [{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunartopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPHI




