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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTaTOB OOYYECHHS TC€OMETPHU B HAIPaBICHUH JUYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHONIICHHH PEATBHOTO WM HIACANTBHOTO, XapaKTepe OTpaKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
TCOMETPUHU B CUCTEME HAyK M POJIM MAaTEMAaTHUECKOTO MOJICITUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYaIllUXCsl, a TaKkKe KauyeCTB MBIIUJICHUSI, HEOOXOAMMBIX JUIsl aJanTaliid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sIBISICTCS OAHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIIUIeHHEe, (GOpMUPYEeMOe TpPH H3YYCHHH OO0y4YaroIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIUICHUS TEOMETPUYCCKUX 3aJad, YMCHHE BBIIBUTATh M OIPOBEpraTh
TUMOTE3bl HETIOCPEACTBEHHO HCIIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHoro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiiM B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpHOpUTETHBIMH 3amadyaMH  OCBOCHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

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

e (opmMupoBaHume yMEHHsI pacro3HaBaTh Ha 4YepTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  HWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaromxcs, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKHUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHs NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPeeIEHHBIM 00pa3oM OpraHu30BaHHas padboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3ajad Ha  OIEpPUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copepkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYUIECTBIISJIOCH MOCIEI0BATENLHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuleJIbHble W CKpenuBaronecs npsmble. [lapamnenbHOCTs NpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC IJTIOCKOCTH; CBOKMCTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MPU3HAK  MEPHEHAUKYJSPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBbI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. l[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg nupaMuaa. OJEMEHTbl TMpu3Mbl U nupamMujabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY TUIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasg TMOBEPXHOCTh, OOpa3ylollas M OCh;, IUIONIaAhr OOKOBOW M TOJHOMU
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasyrollye U BbICOTa; OCHOBaHMS U OOKOBAsI IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BEépTka LMIMHApa U KOHYCA.

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

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM LUIUHAPA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIelbHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapaJuieIbHOE OCHOBAHHMIO M NPOXOJAIIEE 4Yepe3 BEpLIMHY), CEYEHUs
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mi1ockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YuCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM ITIpaBUJI JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUHCKOrO0 OONIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTIXKEHUW B JIPYTHX HayKaxX, TEXHOJOTusAX, chepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKHU U JEATEIIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  NEATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COITUATEHO-YKOHOMHUYECKUX TPOIIECCOB HAa COCTOSHHE MPUPOIHOW M COIMAIBLHOU
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMS

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHWBHJIW3AIMH; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBISBJIATH U XapaKTEPH30BATh CYIISCTBEHHBIC IPU3HAKU MATEMAaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynmUpoBaTh U MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN OKCTICPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBaHUs, OICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISTH ACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX I OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  o0becneyusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIIpUHUMATh U (OPMYyIHUpPOBAaTh CYXKICHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0/ 00CYKIEHH 3a7jaBaTh BOIPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CYyX1€HUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOIO YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [I03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOaMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUSIMHU: TOYKA, TIPSIMasi, TNIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh MOHATHSIMHU: TTAPALICTLHOCTh M IEPICHANKYISIPHOCTD MPSMBIX
Y TUTOCKOCTEM.

KnaccudunmpoBath B3aMHOE paCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JBYTPaHHBIA yToJ, TpaHU ABYTPaHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIH
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBIN MHOTOI'paHHUK.

Pacro3naBaTh OCHOBHBIE BHAB MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBare ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMBIE U HAKJIIOHHBIE TPU3MBI, TTapaJUIeICTUIICbI).

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUAX BEJIMYMH MO 00pasiaM WiIH
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIUMCIICHUE PACCTOSHUMA MEXKIY ABYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX ~MaTeMaTHYECKUX 3a7ad Ha BBIYUCIICHHE YIJIOB  MEXIY
CKPENIMBAIOMMMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIONIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MOT0OHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IArOB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATs  MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a/1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IIPUMEHATb HW3YYEHHBIE IOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEINU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi MOBEpPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CJIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy H
ONMCaHHBIA OKOJO cdepbl; cdepa, BMHCAaHHAS B MHOTOTPAHHUK WM TEJO
BpAIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 0O0bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00HEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

PemaTte npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, MCCIEA0BATh TOCTPOCHHBIE MOJIEIA 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 DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edso00.ru/1c209e37
bubnunoreka LIOK
4 10 1
VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU https://m.edsoo.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 IToBTOpEHME: ceueHUs], PACCTOSHUS U yTJIbI 4 1 bubmorexa HOK
p ' P Y https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaunmeHoBaHHe pa3aejioB H TeM nudpoBbIie
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NPOrpamMMblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena Bpametis 12 https://m.eds00.ru/1c209e37
N bubmuoreka [JOK
2 1
OOnemer Ten > https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJMHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IEHNE, 7 1 bu6mmoreka [IOK
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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypcsbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna
M300paKeHUS Ha PUCYHKAX: 1 bubmmorexa [JOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsaTnsA: nepecekarommecs
IJTOCKOCTH, MEPECEKAIOIIHECS TTPsIMast 1 bubmmorexa [JOK
> TeP P https://m.eds00.ru/2d8a9c99
U TIJIOCKOCTh
[TonsTHs: mepecekaronuecs
IJTOCKOCTH, MEPECEKAIOIIHECS TTPsIMast 1 bubmmorexa [JOK
- 11ep p https://m.edsoo.ru/db685e73
Y TIJIOCKOCTh
3HAKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaXx, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HavansHbie cBeneHNs 0 KyOe u
MUpaMuie, UX Pa3BEPTKU U MOJCTU 1 Bubmmorexa [IOK
P > 1% PasBep ' https://m.eds00.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
bubmmoreka [IOK
HavanwsHbie cBeeHNs 0 KyOe u 1

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



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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ApaMuJIe, X pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOCHHUU CTECPCOMETPUU:. aKCUOMBI bubnmorexa HOK
P P pu: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CHEICTBUSA U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
8 MIOCTPOCHHUU CTEPEOMETPUN: AKCHOMBI bubmmorexa LJOK
P POOMEIpHH. https://m.eds00.ru/239c8ch4
CTEPEOMETPUM U CIEICTBUA U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
9 MIOCTPOCHHUH CTEPEOMETPUHU: AKCHOMBI bubmorexa LIOK
p p pHit: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
10 MIOCTPOCHHUH CTEPEOMETPUHU: AKCHOMBI bubmmorexa LIOK
P P pu: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnioniokeHue npsMbIX B
11 IIPOCTPAHCTBE: MEepeCeKaroIuecs, bubmmnoreka HOK
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapamienpHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 IIapaJiyICJIbHBIC IIPAMBIC B bubmotexa HOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaJIENIbHOCTh TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
bubnmnorexa [JOK
14 VYTIIIBI ¢ COHANpPAaBIEHHBIMU 1

https://m.edso0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
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CTOpOHAMHU

15 Yron Mexay npsMbIMU B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsiMbIMU B bubnmoreka [JOK
16
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapannenbHOCTb MJIOCKOCTEH: Bu6muotexa [JOK
MapajuiebHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa LOK
P https://m.edsoo.ru/e504d656
[Ipocreiinume mpocTpaHCTBEHHbBIE
19 (buryphI Ha TIOCKOCTH: TETPad bubmmorexa LOK
P $ TETPAAP, https://m.eds00.ru/4a28dc02
Ky0, nmapaJuienenumnes
bubnuoreka [{OK
2 I1 i
0 OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434dOf
bubmuoreka [IOK
21 IT i
OCTPOCHHE CCHEHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
99 "[IpsiMbl€ U TUIOCKOCTH B bubnmnoreka HOK
npoctpaHctse. [lapamienbHOCTh https://m.edso0o.ru/9a0a%e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYIAPHOCTH MPAMOUN U
23 HJI(I))CKOCHTI/I'};Ie r:IeH WK Ij)m HBIC bubmroreia LIOK
- HCPHICHAMEY D https://m.edso0.ru/h19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienpHbIEe U bubmuoreka [IOK
NEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIEHIUKYIIAPHBIE K INIOCKOCTU https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuorexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnmnoreka HOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsimoit bubnmoreka [JOK
MEePIEHANKYIISPHOMN TIJIOCKOCTH https://m.edso0.ru/635c5087

29 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnoreka [JOK
MEePIEHIUKYIISIPHON IIIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYsp U HAKJIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, htI;ISSJ_I/P/I;T:;(;?rOU 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIOCKOCTH T '
[leprieHAUKYISIp ¥ HAKJIOHHBIE:

32 pacCTOsTHUE OT TOYKH JI0 IUIOCKOCTH, E;I[?S?E;T:;(:)?roulléfi fofadd
PACCTOSHHUE OT MPAMOM [0 IIIOCKOCTH T '
[eprieHAUKYISIp ¥ HAKJIOHHBIE:

33 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, ]r?tlfr?sj?/y/lr(:]T:(;(se:)(])lg/I:SWbSe3
paccTosiHue OT PSIMOM 10 TUIOCKOCTH T '
[leprieHAMKYISIp U HAKJIOHHBIE:

34 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, E::SSJ?/I//IET:;::)(])lr(a/I;bee 22be
paccTostHUE OT MPSAMOM 70 TNTOCKOCTH T '

35 VYTibl B IPOCTPAHCTBE: YIOJI MEXKIY bubmuoreka [IOK
MPSAMOU U TNIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByTpaHHBIN yroJI, TMHEHHBIN Yroil bu6muoreka [JOK
JIBYTPaHHOIO yIja https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIN yroJ, JUHEHHBIN yroi bubmuoteka [IOK
JBYT'PAaHHOI'O yTIJIa https://m.edsoo.ru/c7c777ed

38 [lepneHIMKyYISPHOCTD MJIOCKOCTEN: bubmuoteka [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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https://m.edsoo.ru/bd3745f8
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MPU3HAK NEPIEHAUKYIISIPHOCTH ABYX
IJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[lepneHUKyIAPHOCTD INIOCKOCTEM:

bub6nmoreka [IOK

39 fprsHaK mip TCHAMKYIFPHOCTH AIBYX https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHANKYIAPHOCTD MIIOCKOCTEM:
40 MIPU3HAK MEPIECHIUKYISIPHOCTU IBYX bubmmorexa [IOK
. https://m.edsoo.ru/ba75dc57
TUTOCKOCTEH
41 Teopema o Tpéx nepneHAUKyYIIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKyIsIpax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHIUKYIIpax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonTponbHas padoTa no temam
44 "[lepneHIMKYISIPHOCTD NMPSAMBIX U bubmuoteka [IOK
IocKocTe" u "YTIIbl MEX Ty https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUTOCKOCTSMH"
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIBIE bubmmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
[Tpu3ma: N-yrosnbHas npu3Ma; TpaHu U
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
OJTHAST TTIOBEPXHOCTh TIPU3MBI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN bubmuoteka [IOK

napaJjiieJICmIic [ u €ro CBOMCTBaA

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



https://m.edsoo.ru/ec3e2da3
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https://m.edsoo.ru/e4972cdc
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48

49

50

[Mupamua: N-yrojapHast MupaMuaa,
rpaHy ¥ OCHOBAHUE MHPAMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
NUPaMU/IB; IPABUIIbHAS U YCCUEHHAS
nupamuga

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHSTHE TIPaBUIILHOTO
MHOTOTpaHHHKa; IPaBUIIbHAS IpU3Ma
Y TIPaBUJIbHAS MUPAMU/IA; IPABUIIbHAS
TpeyrojbHas MMpaMuia 1
IIpaBWIbHBIN TeTpa3ap; KyO

[IpencrarneHue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAPp U UKOCAdIP.

bubnunoreka LIOK
https://m.edsoo.ru/fblcd0a5

bubnunorexa LIOK
https://m.edsoo0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMHUJAX,
napajuleNenuIe1ax, NpaBUIbHbIX
MHOTOTpaHHUKAX

Briuucienue 21eMeHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHamu,
YTJIbI

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

bubmmoreka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH MPSAMOM
MIPHU3MBI, IDIOMNIA b OCHOBAaHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edso0.ru/37d84157

54

[Tmomaae 60KOBOI MOBEPXHOCTH H

bubmmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
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IIOBEPXHOCTHU ITPABUIILHON

MMpaMH/JIbl, TEOpeMa O IIoLIaAx
OOKOBOM IMMOBEPXHOCTH YCECYEHHOM

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

T PAMH/IBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
. bu6nmorexa [IOK
56 Honsmie 06 0bwéme https://m.edsoo.ru/7ad0020b
. bubnnorexa [IOK
> OOBEM mupamHL! https://m.edso0.ru/235171b3
N bubnnorexa [IOK
o8 OOBEM mpamu b1 https://m.edsoo.ru/f47dfefd
N bubnnorexa [JOK
o9 OOnEM mupamue! https://m.edso0.ru/79¢10312
. bubmuoreka [IOK
60 OOBEM mupamHE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOBEM mpu3MEI https://m.eds00.ru/79853608
N bubmuorexa [{OK
62 OOBEM mpH3MEI https://m.edso0.ru/1e053890
N bubnuoreka [{OK
63 OOBEM mp3MEI https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUucTeMaTHu3aIs 3HaHUH. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

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



https://m.edsoo.ru/5603e30b
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Brluucnenue pacctosiHu: MEXy 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSIMOMH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 INTIOCKOCTH, MEXTY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU
bub6nmmoreka [IOK
67 Hrorosas koHTposbHas paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTHh3alis 3HAHHH.
Boruncnenue yrioB: Mexy
68 CKPEIIHUBAOIIUMUCS TIPSIMBIMH, 1 Bubmiorexa OK
. https://m.edsoo.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEKIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Kourpoabusie IIpakTHueckue A bp
n/n Bceero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Cdepa u map: eHTp, paamyc,

1 HaMeTp; IIOWAAL OBEPXHOCTH 1 bubmorexa HOK
A P, HAomaA P https://m.eds00.ru/0341bc2b
cdepbl
B3anmuoe pacnonoxxenue cepbl 1

bubnunoreka LIOK
2 INIOCKOCTH; KacaTelbHas INIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckast MOBEPXHOCTb,

4 o0pa3yroue MUINHIPHIECKOM 1 bubnnorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroIias U OCh; 1 bubnnorexa [JOK
TTOIIA b OOKOBOM M IOJTHOM https://m.eds00.ru/188f6216
MMOBEPXHOCTH
N306pakenne nunuHApa Ha
ILTIOCKOCTH. Pa3BEpTKa IMIHHApA.

6 CeueHns nuIMH pa (rmocxocnio 1 bubmmorexa LIOK

H AP ’ https://m.edsoo.ru/016e25eb
MapajuIeITIbHON HITH
MEPIICHIUKYISIPHOW OCH IIHJIUH/IPA)
b K
7 Konunueckast moBepxXHOCTb, 1 nommorexa [O

https://m.edsoo.ru/c94ba09b
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o0pa3yronme KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPILIUHA
KOHUYECKOM MTOBEPXHOCTH

Konyc: ocHOBaHue u BepIMHa,

8 00pa3yroias ¥ 0Ch; IJIOIIAAb bubmorexa [IOK
pasy VHI L Ha https://m.edso00.ru/897dd3b2
OOKOBOM U MMOJIHOW MOBEPXHOCTH
Vceu€HHBIN KOHYC: 00pa3yrolue 1
9 BBICOTA; OCHOBaI:Hs{ u gOKZB;: bubmmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IIJIOCKOCTBIO, TPOXO/ISIIEH Yepe3
BEPILHHY)

1 Komb6unamus ten BpaiieHus u bu6nmorexa LIOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHuk, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOTOI'PAHHUK WIH B TEJO https://m.edso0.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubmmoteka IIOK
CBO¥icTBa 00BEMOB TEI https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 006
HEM IHITHHIPA, KOHYCa https://m.eds00.ru/5513d87b
but6mmorekxa [IOK

15 é
OObéM mapa 1 niomans cheprt https://m.edsoo.ru/d189bde?2

b K

16 [TooOHBIE TENa B TPOCTPAHCTBE. nommorexa LO

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



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

COOTHONICHUS MEXTY TUTOIIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOXOOHBIX TE

17 KonrponsHas pabora mo remam bubnuoreka [JOK
"Tena Bpamenus" u "O0beMbl TeT" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha miockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHH€E U BBIYUTAHUE BEKTOPOB bubmotexa [JOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXKEHHE BEKTOpa Ha YHUCIIO bubmorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubmorexa [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
Permienue 3agay, CBI3aHHBIX C
22 MpUMEHEHUEM IIPABIII JEUCTBUH C bubmorexa [OK
p p a https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopauaaTtHO-BEKTOPHBINA METO
23 n I/IpiHIeHI/II/I reOMef HYECKUX bubmorexa HOK
pup P https://m.edsoo.ru/d3alfe30
3amaq
[IpssMmoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunatsl Bextopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4v B KOOpAMHATaX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluucienue yrioB Mexay bu6muoreka [JOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonrponsHas pabora o teme

27 "BekTopsl 1 KOOPAUHATHI B 1 bubmmorexa [JOK
" https://m.eds00.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
28 cucrtemaTusaius 3HaHui. OCHOBHBIS 1 bubnuorexa [IOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpeHUE, 0600IICHNE 1
29 cucrtemMaTusanus 3HaHui. OCHOBHBIC 1 bubnuoreka [{OK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
30 cHUCTeMaTH3alvs 3HaHUK. 3a1aun 1 bubnuoreka [{OK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEeHUE, 06001IEHNE 1
31 cucTeMaTu3alys 3HaHui. 3anauun 1 bubnuoreka [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffdag7
pelreHus
[ToBTOpEeHuEe, 06001IeHNE 1
39 cucreMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢urypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnunorexa LIOK
33 Hrorosas konTponbHas padota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 1 bubmmoreka [JOK
cUcTeMaTu3alus 3HaHUN https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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MMPOBEPAEMBIE TPEBOBAHMA K PE3Y/JIbTATAM OCBOEHUSA OCHOBHOM
OBPA30BATEJ/IbHOM IPOTPAMMBI

10 KJIACC
Kogp,
Mposepsemble npegmMeTHbIe pe3y/ibTaTbl 0CBOEHMA OCHOBHOW 06pa3oBaTeIbHOM NporpaMmmbl
nposepsAemoro
cpepHero obero obpasosaHus
pesynbrata
7 I'eomerpus
7.1 OneprupoBaTh MOHATHIMH: TOYKA, PSIMasl, INIOCKOCTh
7.2 IIpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIICICTBHS U3 HUX NPU PEIICHUH TeOMETPHUYCCKUX 3324
7.3 OneprpoBaTh MOHATHAMH: APAILICTHFHOCTD M MEPIEHINKYIIPHOCTD IPSIMBIX M INTOCKOCTEH
7.4 KnaccubunupoBath B3aMMHOE PACTIOJIOKEHHE MPSIMBIX M TNIOCKOCTEH B MTPOCTPAHCTBE
75 OnepHpOBavTL TOHATHAMH: IBYTPAaHHBIA YTON, TPaHH IBYTPAaHHOTO YTJia, pedpo ABYTPAHHOTO
yTJ1a, IHHEWHBIH YT0J IBYTPaHHOTO YTIIa, TpaJycHas Mepa IBYTPaHHOTO yIiia
76 OneprpoBaTh MOHITUAMH: MHOTOTPAaHHHK, BBITYKJIBIH M HEBBIMYKJIbII MHOTOIPAHHUK, dJIEMEHTHI
' MHOTOTPaHHUKA, TPABIJIHHBIN MHOTOTPaAHHHK
77 PacniosHaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHHMKOB (IHMpaMuaa, MpU3Ma, MPAMOYTOJIbHBIN
napajuiesienurnesn, Kyo)
KitaccugunupoBats MHOTOTPaHHUKH, BBHIOWpas OCHOBaHHS JJIS KiacCH(HKAMU (BBITYKIbIE W
7.8 HEBBIMYKJIBIC MHOTOTPAHHUKH, MPABHJIbHBIC MHOTOTPAHHUKHU, MPSIMbIE M HAKIOHHBIC MPU3MBL,
napaJuIeIICITHTIC b )
7.9 OneprpoBaTh MOHATHIMH: CEKYIIAsl INIOCKOCTh, CEYCHUE MHOTOIPAHHUKOB
7.10 OOBSICHATH IPUHIHIIEI TOCTPOCHHS CEUSHHH MHOTOTPAHHUKOB, UCIIONIB3YsI METOT CIICIIOB
711 CTpouTh ceueHHss MHOTOTPAaHHUKOB METOIOM CJIEIOB, BEITIONHATH (BEIHOCHBIC) TIOCKUE YEPTEKU
U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y
Pemrate 3amaum Ha HaXOXKICHHE TEOMETPUYECKHX BEIWYHH IO O0pa3laM WM ajJrOpHUTMaM,
712 MMPUMCHSSI HU3BECTHBIC aHaHI/ITI/I‘IeCECI/Ie MCETOAbl NpPHU PEIICHUU CTAHAAPTHBIX MaTejVIaTI/I‘leCKI/IX
3aJa4 Ha BBIYMCIICHUEC PACCTOAHUN MCXKAY ABYMA TOYKaMH, OT TOYKU OO IMPAMOH, OT TOYKHU
JI0 TNTIOCKOCTH, MEXKAY CKPEITMBAOLITIMUCS IPSIMBIMU
Pemath 3aJa4 Ha HaXO0XACHUC TCOMETPUUYCCKHUX BCIWYUH 110 06pa3uaM Wi aJroputMmam,
7 13 MPUMCHSSA HU3BECTHBIC AHAJIMTUYCCKUC METOAblI IMNpPHU PEIICHUU CTAHAAPTHBIX MATEMATHYCCKUX
' 3aJad Ha BBIUMCICHHE VYIJTOB MEXIY CKPCIIUBAIONIMMUCS MPSIMBIMH, MEXIy NpsSIMOU U
IIJIOCKOCTBIO, MEXKAY IJIOCKOCTAMU, ABYI'PAHHLIX YIJIOB
Boraucnate 00bEMBI W IUTOHIAAN IMMOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpH3Ma, MHUPaMHIA) C
7.14 MpUMEHEHHEM (OPMYJI, BRIYMCIIATH COOTHOIICHUS MEXKY TUIOINAASIMH TIOBEPXHOCTEH, 00bEMaMH
HO[[OGHI)IX MHOT'OI'paHHHUKOB
715 OneprpoBaTh MOHATHSAMH: CHMMETPHUsSI B TIPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTH CHMMETPHH,
IIEHTP, OCh U INIOCKOCTh CHMMETPHH (YHUTYPHI
716 W3Bnekats, mpeoOpa3oBBIBATE M HHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
' reoMeTpriIecKuX (GUTypax, MpeCcTaBICHHYIO Ha YepPTeKaX U PUCYHKAX
717 IIpuMeHsTH TeOMETpUIEeCKUE (AaKThI IS PEIICHHUS CTEPEOMETPHUYCCKUX 3a1a4, MPEAMTOIAraroInx
HECKOJIBKO IIaroB PEICHHs, €CIIH YCIOBUsI MPUMEHEHU 3aJaHbI B SIBHOH hopme
718 IIpumeHATs mpocTeiiline NporpaMMHbBIE CPEACTBA U NIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMbI
[IPY PEIICHUH CTEPSOMETPUYUCCKHUX 3a1a4
719 [IpuBomUTE MpHUMEpPH MAaTEMATHYCCKAX 3aKOHOMEPHOCTEH B MPUPONIE U JKU3HH, PACIO3HABAThH
TPOSIBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE
7.20 [IpuMeHSTh TONTYYeHHBIC 3HAHHUS Ha MPAKTUKE: aHAIM3UPOBATh PeATbHBIC CUTYAINH U IIPHMEHSITh




Kogpg,

npOBepFIEMbIe npegmeTHblie pe3y/ibTaTbl 0OCBOEHUA OCHOBHOIA o6pa303aTeanoﬁ nporpammbl

nposepsemoro
cpepHero obwero obpasosaHus
pesynbTata
W3ydeHHBIC MOHATHSA B TMPOIECCe IIOWCKA pEIICHHS MaTeMaTHYecKd CGhOpPMYyTUPOBAHHOM
po0JIeMBI, MOAEIHPOBATH PeaIbHBIC CUTYAINH Ha S3BIKE TEOMETPHH, UCCICIOBATH TOCTPOCHHBIE
MOJICITH C HCIIONh30BAHHEM TI'€OMETPUYCCKUX IMOHATHI M TEOpeM, ammmapara alreOphl, perath
NPAKTUYCCKHE 331a4H, CBSI3aHHBIE ¢ HAXOXKIICHHEM TeOMETPUICCKUX BEIIMIUH
11 KJIACC
Kogp,
MpoBepsemble NnpeaMeTHble pe3yabTaTbl 0CBOEHUA OCHOBHOW 06pa3oBaTeIbHOM Nporpammbl
nposepsemoro
cpeaHero obuiero o6pasoBaHuA
pesynbTata
6 I'eomerpus
OneprpoBaTh MOHATHAMHU: LWIMHAPHYECKAs IOBEPXHOCTh, OOpa3ylomlue MMIHHIPHICCKOH
6.1 MOBEPXHOCTH, IIWIHHJIP, KOHUYECKas IOBEPXHOCTh, OOpasyroolne KOHHYECKOH IOBEPXHOCTH,
KOHYC, cheprueckas IOBEPXHOCTh
6.2 PacriosHaBath Tea BpanieHus (IFUIMHAP, KOHYC, cdepa u map)
6.3 OOBIICHATH CITOCOOBI TOTYUSHHUS TS BPAIICHUS
6.4 KitaccudunmpoBats B3aUMHOE pactiojoXeHHe chepbl U TITOCKOCTH
6.5 OHeva/IpOBaTI) MOHATHSMH: IAPOBON CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CCTMEHT, IIapOBOI
CJIOH, OCHOBaHHE IIAPOBOTO CJIOSI, BRICOTA IIIAPOBOTO CIIOSI, IMAPOBOH CEKTOP
6.6 Borancnate 00BEMBI M IIIOMIAZM IOBEPXHOCTEH TEN BpalleHUs, TEOMETPUUYECKUX TEl C
npuMeHeHrneM GopmMy
6.7 OmneprpoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIIICAHHBIA B c(epy M OIMCAHHBIN OKOJO cdepsl,
cq)epa, BIMCaHHAasA B MHOTOIpaHHUK WK TCJIO BpalllCHHUS
6.8 BuIIucasiTh COOTHONICHHS MEXY TUIOINAISIME MTOBEPXHOCTEH U 00bEMaMH MTOTOOHBIX TEJ
6.9 M300paxath u3ydaeMble (QUTYPBI OT PYKH U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BrImonHATE (BEIHOCHBIC) TUIOCKUE YEPTEKU U3 PHCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY,
COOKY, CHU3Y; CTPOUTH CE€UCHHS TeJ BPAIlCHHS
6.11 W3BnekaTh, WHTEPIPETUPOBATH W MPEOOpPa3oBbIBaTh HH(POPMAILMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKuX (GUTypax, MpeaCcTaBICHHYIO Ha YepTekaX U PUCYHKAX
6.12 IpumensTs reoMeTpuueckie GHakThl TS PEUICHUS CTEPEOMETPHUYCCKHX 3a1a4, MPEmoJiararlimx
HECKOJIBKO IIIaroB PEIICHHs], €CIH YCIOBUsI IPUMEHEHH 3a1aHbI B SIBHOH hopme
6.13 OnepupoBaTh MOHSITHEM: BEKTOP B IPOCTPAHCTBE
14 Brimonuare }IeﬁCTBHH CJIOKCHHS BCKTOPOB, BBIUYUTAHUA BEKTOPOB M YMHOXCHHA BCEKTOpa Ha
6 YHCI0, O0BICHATH, KAKUMH CBOWCTBAMHU OHH O00JIATAI0OT
6.15 IIpuMeHsATh NpaBuwIo Napajuleenunesa Npy cI0KEHUU BEKTOPOB
OneprpoBaTh MOHATHAMH: JEKAPTOBBI KOOPIWHATHI B IMIPOCTPAHCTBE, BEKTOP, MOAYJH BEKTOpA,
6.16 PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, YroJ MEXKIy BEKTOPAMH, CKAISIPHOE MPOM3BEICHUE
BEKTOPOB, KOJUTMHEAPHBIE W KOMIUIAHAPHBIE BEKTOPHI
6.17 HaxomuTh cyMMy BEKTOPOB M MPOM3BEICHHE BEKTOpa HAa YHCIO, YroJ MEXKIY BEKTOPAMH,




Kogpg,

ﬂpoeepﬂeMble npegmeTHble pe3y/ibTaTbl OCBOEHUA OCHOBHOWM o6pa303aTeanoﬁ nporpammbl

nposepsAemoro
cpeaHero obuiero o6pasoBaHuA
pesynbraTa

CKaJISIPHOE MIPOU3BEJICHUE, PACKIIa IbIBATh BEKTOD 10 JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3a1aBath MIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPIMHAT

6.19 Pemiats npocreiiline reoMeTpuiecKie 3a/1aui Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a
Perrate 3amaun Ha JOKA3aTEIHCTBO MATEMATHUSCKUX OTHOIICHHUH M HAXOXKICHUE TEOMETPUUECKIX

6.20 BEJIMYMH TI0 o0OpaslaM WIA alNropuT™MaMm, TPHUMEHssS W3BECTHBIE METOAbl TPH PEIICHUH
CTaH/IAPTHBIX MATEMaTHYECKHX 33134

6.21 [IpumeHsaTs mpocTeime NporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI
U PElICHHH CTEPEOMETPHUYCCKUX 38124

6.22 [IpuBomUTE TPUMEPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOJC W JKU3HH, PACIIO3HABATH
TPOSIBJICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE
[TpuMeHsTh HONyYeHHbBIC 3HAHHS HA MPAKTHKE: aHATM3UPOBATh PEAlIbHbIC CUTYA[MU U IPUMEHSTh
U3yUYCHHBIC TIOHATHS B TPOIECCe IIOMCKA PEIICHUS MaTeMaTHYeCKd CHopMyIHMpOBaHHOM

6.23 MPOOJIEMBI, MOICITUPOBATh PeabHbIE CHTYallnd Ha S3bIKE TEOMETPHHU, HUCCIIe0BATh TIOCTPOCHHEIC
MOJIEIA C KCIOJNB30BAHHEM T€OMETPHYECKHX IMOHATHN W TeopeM, ammapara aireOpbl, pelarb
MPAKTUYCCKHE 331a4H, CBSI3aHHBIE ¢ HAXOXICHHEM IeOMETPHICCKHUX BEIIMIHH

ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHHUA

10 KJIACC

Kogp,

MpoBepaemblii 31eMeHT coaepiKaHUA

I'eomeTpus

7.1

OCHOBHBIC MOHATHA CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, THpocTpaHcTBO. lloHsTHE 00
AKCHOMATH4ECKOM TOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIEJCTBUS U3 HUX

7.2

B3aumHoe pacronoxeHue IpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, TapaUIeIbHBIE U CKPEIIUBAIOLITHECS
npsimble. [lapanensHOCTh NPAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: NapajliebHbIe IpsSMbIE B IPOCTPAHCTBE,
napauieIbHOCTb TpEX MPSIMBIX, NapajuieNbHOCTb npsAMoi Y TUIOCKOCTH. Vel
C COHAIIPABICHHBIMH CTOPOHAMH, Yroj MEXIY HPSMBIMH B HpocTpaHcTBe. [lapamiensHOCTh IITOCKOCTEt:
napanseabHbIe MIOCKOCTH, CBOMCTBA MapalIeNbHBIX MIocKocTel. [IpocTeiiniie npocTpanCTBEHHBIE (HUTYPBI
Ha IJIOCKOCTH: TETPadap, KyO, MapaieNenume, TOCTPOSHNE CeUeHHN

7.3

IlepneHaUKYIApPHOCTE NPSAMOM M IJIOCKOCTH: NEPHEHAUKYJISIPHBIE MpPsMbIE B IPOCTPAaHCTBE, IPAMBIE
napajieiabHble U MEPHEeHIUKYISIPHBIE K IUIOCKOCTH, MPU3HAK NEPHEHUKYISIPHOCTU HPSAMON U IUIOCKOCTH,
TeopeMa O TPAMOM TEPHNEHAMKYJSAPHOW IUIOCKOCTH. YTJBI B NIPOCTPAHCTBE: YTOJI MEKAY NpPAMON H
IJIOCKOCTBIO, JBYTPAaHHBIA YroJjl, JIMHEMHBIM yros JBYrpaHHoro yria. IlepneHIuMKyisp M HakJIOHHbIE:
paccTosHHE OT TOYKH A0 IUIOCKOCTH, PAcCTOSHHE OT MPSMON 10 IUIOCKOCTH, MPOEKIMs (HUTypsl Ha
IJIOCKOCTB. IlepneHIuKyIIpHOCTb MIIOCKOCTEN: IIPU3HAK IEPIEHIUKYILIPHOCTH ABYX IIIOCKOCTEH. Teopema
0 TpEX NMEPIEHAUKYIIPAaX

7.4

IlonATHe MHOTOIpaHHMKA, OCHOBHBIE DJIEMEHTBI MHOIOIPDAaHHUKA, BBIIYKIBIE M HEBBIITYKIIBIE
MHOIOTPAaHHUKH, Pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yroiapHas npusMa, I'paHM U OCHOBAaHUS IIPH3MBI,
ImpsMasi ¥ HaKJIOHHAS TIPU3MBI, OOKOBas 1 MOJHAs TIOBEPXHOCTH MpH3MEIL. [lapamienenunesn, npsiMOyTOJIbHBII
napajuiejenunes U ero cpoiictBa. Ilupamupaa: N-yronpHas nupamujia, I'paHd U OCHOBAaHUE IHPaMHUBbI,
OOKOBasi M TIOJIHAas NOBEPXHOCTh MHPAMH[BI, MPABHIbHAS M yceuéHHas MUpaMusia. JIEMEHTHl NPU3MBbI H




Kopg,

MpoBepaemblii 31eMeHT coaepiKaHna

nupamubl. [IpaBuiibHbIE MHOTOTPAaHHUKU: TOHSATHE NMPAaBUIBHOIO MHOTOTPaHHUKA, MPaBUIbHAs MpU3Ma U
MpaBWIbHAS THPaMUIa, IpaBIIIbHAS TPEYTOIbHAS MUPaMUIa ¥ IPaBHIBHEIA TeTpasap, ky0. Ilpeacrapnenne
0 MPABHJILHBIX MHOTOTPAHHUKAX: OKTadIp, AOAEKadAp U uKocarapyrue CeueHus Mpu3Mbl U UPaMUIbI

7.5

CI/IMMeTpI/IH B MIPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IJIOCKOCTHU. DJIEMECHTBI CUMMETpHUHU
B IMUpaMuaax, rnapajuicjiCuuneaax, mpaBujJIbHbIX MHOI'OTpaHHUKAX

7.6

Brruncnenue 3reMeHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yriabl. Ilinomanbs OOKOBOM MOBEPXHOCTH U
MTOJTHOM TTOBEPXHOCTH TPSAMOW MPHU3MBI, ILIOMAlb OCHOBAHHIA, TeopeMa O OOKOBOW MOBEPXHOCTH MPAMOM
npu3Mbl. [lnomans GOKOBOH MOBEPXHOCTH W IOBEPXHOCTH MPAaBUIBHONW MHPAMUABL, TEOpeMa O IUIOMIATu
yceu€HHoU mupamusl. [lonstie 06 00béMe. OOBEM NUpaMuIbl, TPU3MBI

7.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHNSI MEXIY TUIOMAASIMU MOBEPXHOCTEH, 00bEMaMHU TIOAO0HBIX
eI

11 KJIACC

Kog,

MpoBepsaemblii aneMeHT cogep)KaHus

I'eomeTrpus

6.1

HunuHapudeckas MOBEPXHOCTb, 00pa3ylolide HUIUHIPUYECKOW MOBEPXHOCTH, OCh IWJIMHAPUYECKON
noBepxHOCTH. L{mmmHIp: ocHOBaHMS 1 OOKOBasi MOBEPXHOCTD, 00pa3yIomas U 0Ch, IUIOMAAbL OOKOBOW U
TIOJIHOM TTOBEPXHOCTH

6.2

Konmyeckass moBepXHOCTh, 00pa3ylomye KOHWYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOH
moBepxHOCTH. KoHyc: OcCHOBaHWE W BepmIMHA, OOpa3ylomias M OCh, IUIOMIaAh OOKOBOH H IOJHOM
MTOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yIole U BLICOTa, OCHOBaHMs U OOKOBAasl MOBEPXHOCTh

6.3

Coepa u mwap: UeHTp, paauycC, AMAMETP, IUIOIIAAL MOBEPXHOCTH c(epbl. B3anMHOe pacrmoioxeHHe
cdepbl B TUIOCKOCTH, KacaTeIbHas INIOCKOCTh K cdepe, mIonians chepsl

6.4

N300pakeHue Tel BpallleH!s! Ha TIOCKOCTH. Pa3BépTka munHapa u KoHyca

6.5

KomOunamuu ten BpalleHHWs ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIN OKONO cephl, cdepa,
BIIMCaHHAsl B MHOTOTPaHHUK, WJIM TEJIO BPAIICHUS

6.6

[onstie 00 o00béMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTONBEHOTO
nmapajenenunena u cuencTeus u3 He€. O0bEM mmHpa, Konyca. O0bEM mapa u mronags chepsl

6.7

[Mono6ueie Tema B mpocTpancTBe. COOTHOIICHHS MEXAY IUIOMIAASIMU I[OBEPXHOCTEH, 00bEMaMu
HONOOHBIX TEN

6.8

Ceuennst mUIMHApa (MApaUIETbHO U TEPHEHAMKYJSIPHO OCH), CEYCHUs KOoHyca (TapajuiesibHOe
OCHOBaHMIO U IPOXOJslIee Yepe3 BEPLUIMHY), CEUEeHHs 11apa

6.9

Bekrop Ha mmockoctd u B mipoctpaHcTBe. CIIOKECHNE W BBIYMTAHHE BEKTOPOB. YMHOKCHHE BEKTOpa Ha
yuciio. PasnoxeHne BekTopa 1O TpEM HEKOMIUIAaHAPHBIM BeKTopaM. [IpaBuiio mnapauiesenumnena.
Peniennie 3aad, CBsI3aHHBIX C IPUMEHEHHUEM MPABIIT ACHCTBHI C BEKTOPAMHU

6.10

IIpsimoyronpHast cucrema KoopAuHar B npocTpaHcTBe. Koopaunatsl Bekropa. IIpocreiimue 3amaun B
KOOpAMHAaTax. YTroil MexAy Bekropamu. CKajlsipHOE NPOM3BEACHUE BEKTOPOB. BbIuucieHHE YIVIOB
MEXIy NpsIMBIMU M IUIOCKOCTSAMH. KOOpAMHATHO-BEKTOPHBIM METOJ IMpPU PEIICHUU TE€OMETPHUUYECKUX
3aj1a4




ITPOBEPAEMBIE HA ET'3 I10 MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHHA
OCHOBHO¥ OBPA30BATEJ/IbHOY TPOTPAMMBI CPEJHETO OBIIIETO OBPA30BAHUSA

Kop, o
Mpoeepaemble Tpe6oBaHUA K NpeAMETHbIM pe3ybTaTaM OCBOEHUA OCHOBHOIA
nposepAemoro .
o6pasoBaTtenbHOW NporpaMmmbl cpeaHero obuiero o6pasoBaHuUA
TpeboBaHUuA

Bragenue Mmeromamu 0Ka3aTeNbCTB, AITOPUTMAMHU pPELICHHs 3a/1a4; YMEHHE
(dbopMynHupoBaTE W ONEPUPOBATH IMOHATHSAMH: OIpPEICICHUE, aKCHOMa, TEopeMa,
CIICZICTBUE, CBOWCTBO, IPU3HAK, JNOKA3aTEIbCTBO, PABHOCWIBHBIC (HOPMYINPOBKH,
OPUMEHSITh WX, yMeHue (opMymHpoBaTh OOpatHOe U  MPOTHBOIOJIOKHOE
yTBEPXKICHUE, MPUBOJUTh MPHUMEPHl M KOHTPHPHUMEPHI, HCIOIB30BATh METOJ
MaTeMaTHYeCKOW WHAYKIMH; IPOBOJUTh JOKa3aTEeNIbHBIC PACCYyKIACHUS IIpU
1 pCIICHUU 3a/1a4, OLCHHWBATh JIOTHUYCCKYIO IPABHIBHOCTh DPACCYKICHUH; YMCHUE
OlEpUPOBATh  IOHSTUSMU:  MHOXECTBO,  MOJAMHOXXECTBO,  ONEpPAllMd  HaJ
MHOJKECTBAMH; YMEHHE HCIIOIb30BaTh TEOPETHKO-MHOKECTBEHHbIH ammapar st
OIMCAHUs PeaTbHBIX MPOLIECCOB M ABJICHUI W MPH PEHICHUH 3a7a4, B TOM YHCIE W3
JIPYTrUX y4eOHBIX IMPEIMETOB; YMEHHE OICPHPOBATh MOHATHSIMU: Tpad, CBA3HBIN
rpad, nepeBo, MK, Tpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh W OIHCHIBATH rpadbl
Pa3IMYHBIME CIIOCOOAMH; UCIIOIb30BaTh rpadbl MPU PEHICHUH 33,184

YMeHue onepupoBaTh NMOHATHSIMHU: HAaTypalbHOE YHCIO, IIEJI0€ YHCIO, CTEHEHb C
[eNbIM TI0Ka3aTeleM, KOpPEeHb HATypalbHOW CTENeHH, CTENEHb C PalOHATEHBIM
MIOKa3aTesieM, CTEeTeHb C ACHCTBUTENBHBIM ITOKa3aTelleM, JorapudM 4mcnia, CHHYC,
KOCHHYC M TAaHTE€HC MPOU3BOJBHOTO YMCIIA, OCTATOK 110 MOYJIIO, Pal[OHAJIBHOE
YHCII0, UPPAILIMOHATIBHOE YHCIIO0, MHOXKECTBA HATYpalIbHbIX, IIEBIX, PAIHOHAIBHBIX,
JeHCTBUTENBHBIX YHCEI; YMEHHE HCIOJIB30BaTh MPU3HAKH JETMMOCTH, HANMEHBITHI
o0 JenuTenh M HauMEeHbIIee odIee KpaTHoe, anropuT™ EBkimna npu pemennu
3a[a4; 3HAKOMCTBO C Pa3JIMYHBIMU HO3UIIMOHHBIMU CHCTEMaMHU CUUCIICHUS; YMEHHE
BBINOJIHSTh BBIYHCIICHHE 3HAUCHUN M MpeoOpa30oBaHuUs BEIPAKEHUN CO CTEICHSAMH U
jgorapumMamu, TpeoOpa3oBaHHs APOOHO-PAIMOHANBHBIX BBIPAKECHUH; yMEHHE
OIIEpHPOBATh TOHATHAMH: MOCIIENIOBATENbHOCTD, apU(METHUYECKast IPOTPecCHs,
reoMeTpudeckas — Iporpeccus, OECKOHEYHO  yObIBalollas  IeOMEeTpUYECcKas
nporpeccus; yMeHHE 3a/aBaTh IOCIEJOBATENbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPPEHTHBIX (OPMYJI; YMEHHE OIEepHpOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYNb M apryMEHT KOMIUIEKCHOTO YHCIIa,
¢opma 3amMcH KOMIUIEKCHBIX 4YHCeN (TeoMeTpHuecKas, TPUTOHOMETPHUYECKast
u anredpandeckas); yMeThb  IPOM3BOAWTH  apu(METHUYEeCKHe  JEHCTBUS  C
KOMILJIEKCHBIMU YHCJIAMM; I[PHUBOAUTH MPHMEPbl HCHOIb30BAaHMUS KOMILIEKCHBIX
4lCeNl; ONEPUPOBATh MOHATUSMM: Marpuua 2x2 u 3X3, omnpenenuTenb MaTpPHULEL,
T€OMETPUIECKUI CMBICH ONPEHCTUTEIIS

YMmeHue OMNEpHUpOBaATH HOHATHUAMM: paluOHAJIbHBIC, HppanruoOHaJIbHbIC,
3 MMOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘{eCKI/Ie, TPUTOHOMETPHUUCCKUC YPAaBHCHUA U

HCPABCHCTBA, MHX CHUCTEMbl, YMCHHEC OINEPUPOBATL TOHATHUAMU: TOXICCTBO,




Kogpg,
npoBepAemoro
TpeboBaHuA

Mposepaemble Tpe6oBaHMA K NpeaMETHbIM pe3ybTaTaM 0CBOEHUA OCHOBHOM
o6pasoBaTtenbHOI Nporpammbl cpegHero obuiero obpasoBaHuA

TOKIECTBEHHOE IIpeoOpa3oBaHne, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHHN U
HEPaBEHCTB, PaBHOCHWIBHOCTh YPAaBHEHHI, HEPAaBEHCTB M CHCTEM; YMEHHE DPEIIaTh
YpaBHCHUS, HEPABEHCTBA W CHCTEMBI C TIOMOIIBIO PAa3IMYHBIX NPHEMOB; PEIIATH
YpaBHEHUs, HEPaBEHCTBA M CUCTEMbl C T[apaMeTpoM; IMPUMEHATh YpaBHEHHUS,
HEPAaBEHCTBA, WX CHCTEMBI MJISl peIleHUs MaTeMaTHYecKHX 3aJad M 3a7ad u3
pa3IMYHBIX 00JacTel HAYKH M peaslbHOU JKU3HH

YMeHre onepupoBaTh MOHATHIMU: (YHKIHUS, YETHOCTh (YHKIUH, TEPUOAUIHOCTD
(YHKIUY, OrpaHUMYCHHOCTh (PYHKIMH, MOHOTOHHOCTh (YHKIMH, 3KCTPEMyM
(byHKIMKM, HawOoJbIlee W HAWMEHbIIEe 3HA4YCeHUS (QYHKIUHM Ha TMPOMEXKYTKE,
HenpepbiBHAS (YHKIMS, acHMOTOTHI rpaduka QYHKIWH, TiepBas H  BTOpas
NpOM3BOAHAS (DYHKIIUH, TECOMETPHUCCKHA W (PU3MICCKUI CMBICT MPOU3BOIHOM,
nepBOOOpa3Has, ONPeneNEHHbIH HHTETPajl, YMEHHE HAXOJWTh aCUMIITOTHI rpaduka
(yHKIMHM; yMEHHE BBIYHCIHITH MPOM3BOAHBIE CYMMEI, IIPOW3BEICHUS, YaCTHOTO U
KOMITO3UINN (PyHKIWH, HAXOOWTH YpaBHEHHE KacaTelnbHOW K Trpaduky (QyHKOHW;
YMEHHE HaXOIWTh IPOU3BOJIHBIC JIIEMEHTAPHBIX (DYHKIWH; yMEHHE HCIOJIb30BaTh
MPOM3BOAHYIO ISl UCCIICAOBAHUS (DYHKIIMH, HAXOJUTh HAUOOJBIINE U HAUMCHBIIIVE
3Ha4YeHUS (DYHKUOWH; CTPOUTH TpayKM MHOTOWIECHOB C HCIIOJB30BAaHUEM arapaTa
MaTeMaTHIEeCKOT0 aHaJIH3a; IPUMEHATH MPOM3BOAHYIO [UIS HAXOKICHNS HAVITYUIIIETO
pellcHUsT B MPUKIATHBIX, B TOM YHCIEC COLUATBHO-DKOHOMHYCCKUX U (PU3MUIECKUX
3aJauax; HaXOIUTh IUIOMIAa U 00BbEMBI (DUTY C MMOMOIIBIO UHTErpaja; MPUBOIUTH
IpUMEpPBl  MAaTEMAaTHYeCKOTO MOICTHPOBAaHUA C NOMOIIBI0 Iu(QepeHInaIbHbIX
ypaBHEHUI

YMeHue omnepupoBaTh MOHATHSAMHU: Tpaduk ¢GyHKIUHM, oOpaTHas (QYHKIHMS,
KOMIO3UIKSA YHKIWH, TrHeHHas GyHKINSA, KBaApaTHIHas QYHKIWS, paliOHAIbHAS
(yHKIMS, CcTerneHHas (QYHKIUSA, TPUTOHOMETPUYCCKHE (YHKIUH, OOpaTHbIC
TpUrOHOMETpHUUecKHe (YHKIUH, IOKa3aTenbHas M Jjorapudpmuyeckas (GyHKIuy;
YMEHHE CTPOUTh TpauKM HU3YyYEHHBIX (YHKIMH, BBIIONHATH NPeoOpa3oBaHUS
rpadukoB (GYHKIHHA, WCIONB30BaTh TpaduKH JUI1 M3ydeHUs] MPOIECCOB |
3aBUCHMOCTEH, MpU pPEeIICHWH 3a]ad U3 APYTUX y4eOHBIX NPEAMETOB M 3agad M3
pearbHOM KM3HU; BBIpaXaTh (QOPMyJaMH 3aBUCHUMOCTH MEXIY BEIHYHHAMUY,
HCIIOJIB30BATh CBOMCTBA M Tpauku (GyHKUUI AT peIleHus YpaBHECHUH, HEPABEHCTB
U 3ajJad ¢ TapaMeTpamH; M300pakaTh Ha KOOPAWHATHOH IUIOCKOCTH MHOXKECTBA
peLICHU YPAaBHEHH, HEPABEHCTB U X CUCTEM

VYmeHue peuiaTh TCKCTOBBIC 3a1a4X PA3HbIX TUIIOB (B TOM YMCJIC Ha MPOUCHTHI, JOJIU
n 4aCTHu, Ha ABUKCHUC, pa60Ty, CTOMMOCTb TOBapOB M YCJIYI, HAJIOTH, 3aJa4u U3
o0racTu YHpaBJICHHA JIMYHBIMU U CEeMEHHBIMU (l)I/IHchaMI/I); COCTAaBJIATDH BBIPAXKCHUA,
YpaBHCHHA, HEPABCHCTBA W HUX CHCTCMbI II0 YCJIOBHUIO 3aJadd, HCCICAOBATH
IMOJIYUYCHHOEC pPCHICHUE W OICHHUBATbH Hp&B}IOl‘IO}IO6HOCTB pe3yabTaTOB; YMCHHC
MOJCIUPOBATh PCAJIbHBIC CUTYyallUN Ha A3BIKC MAaTEMATHUKH, COCTABJIATH BbBIPpAXKCHUA,
YpaBHCHHA, HEPABCHCTBA W HUX CHCTCMbI II0 YCJIOBUIO 3aJa4du, MHCCICIAOBATH
MOCTPOCHHBIEC MOZACIIU C UCIIOJIB30BAHUCM aIllapara aJ'IFCGpI:I, HUHTEPIIPETUPOBATH

[I0JIyYEHHbI pe3yIbTaT




Kogpg,
npoBepAemoro
TpeboBaHuA

Mposepaemble Tpe6oBaHMA K NpeaMETHbIM pe3ybTaTaM 0CBOEHUA OCHOBHOM
o6pasoBaTtenbHOI Nporpammbl cpegHero obuiero obpasoBaHuA

YMeHue omepupoBaTh IMOHATHSIMU: CpemHee apudmMeTHdeckoe, MeauaHa,
HauOoJplllee W HAaWMEHBIIEC 3HAUEHWS, pa3Max, IUCIepCHs, CTaHAapTHOE
OTKJIOHEHHWE YHCIOBOTO Habopa; yMeHHWE W3BJIEKaTh, HHTEPIPETHPOBATH
UHpOpMAIMIO, TPEACTaBICHHY0 B Tabmumax, Ha JuarpamMMax, rpadukax,
OTPAXKAMOILIYI0 CBOICTBA pealbHbIX MPOLECCOB U  SIBICHUN; MNPEACTABIATh
HHQOPMAIMIO C TOMOIIBI0O TaOJHMII W AWArpaMM; HCCIENOBaTh CTaTHCTHYECKUE
JaHHBIC, B TOM YHCIE C IPUMCHEHHEM TIpadHuecKuX METOHOB H 3JICKTPOHHBIX
CpenCTB; TpaMuecKn HCCIleJOBaTh COBMECTHBIE HAOIIOAEHHS C TOMOIIBIO THAarpaMM
paccenBaHusl U JINHEHHOU perpeccuu

YMeHue OomepupoBaTh MOHITHUSAME: CIyYallHBI ONBIT W CIy4aiilHOe COOBITHE,
BEPOSATHOCTh  CIIy4aHOTO  COOBITHS; YMEHHE BBIUHCIATH BEPOATHOCTH C
UCIIOJIb30BaHUEM TpaMuecKuX METOIOB; IPHUMEHATh (OPMYJBI CIOXKEHHS |
YMHOKEHHSI BEpPOSTHOCTEH, (OpMyIly HONHOH BepoATHOCTH, (opmyrny beprymm,
KOMOHMHATOpHBIE (DAaKTBI U (OPMYIIBI; OIICHUBATh BEPOSATHOCTH PEATbHBIX COOBITHIA;
yMEHHE OIepHpOBaTh IIOHATHAMH: CilydaiHas BeJNW4YMHA, paclpeselieHne
BEPOSATHOCTEH, MAaTEMAaTHYECKOE OXKUJIAHKE, AUCIIEPCHS M CTaHIAPTHOE OTKIOHEHHUE
CIlydaifHOW BENWMYMHBI, (YHKIUH pPaclpeneNeHiss W IUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeNIFHOr0 W HOPMABHOTO paclpelelieHnii; YMEHHE HCIIONB30BaTh CBOICTBA
M3y4YEHHBIX paclpeielieHnil JUIs pelleHns 33/1a4; 3HAaKOMCTBO C TOHATHAMHE: 3aKOH
OOJIBILINX YHCEIl, METOJIbI BHIOOPOYHBIX HCCIIEIOBAHUI; yMEHNE TPUBOANTD PUMEPHI
MPOSIBIICHHUST 3aKOHA OOJNBIIMX YHCEN B IPHPOIHBIX M OOIIECTBEHHBIX SIBICHUAX;
YMEHHE OIECPUPOBATh MOHATHUSMH: COYCTAHWE, IEPECTAHOBKA, YUCIO COYCTAHHM,
YHCIIO0 TIEPECTaHOBOK; OMHOM HBIOTOHA; yMEHHE IPUMEHATH KOMOMHATOPHBIE (DAKTHI
U paccyXJIeHHs IJIsl PElleHUs 3a/1a4; OLIEHUBATh BEPOSITHOCTU PEAbHBIX COOBITHH;
COCTABIISITh BEPOSITHOCTHYIO MOJICNIb ¥l HHTEPIIPETHPOBATH IMOTYUCHHBIN pe3yIbTaT

YMeHue onepupoBaTh IOHATHAMM: TOYKA, MpsMas, IUIOCKOCTb, IPOCTPaHCTBO,
OTPE30K, JIyd, BEJINUMHA yIJIa, IVIOCKUH Yroi, JBYTPaHHBINA yrojl, TPEXTPaHHBbIN yrod,
CKPELIMBAIOIIMECS TPSIMbIE, MapalIeNbHOCTh U IMEPHEHIUKYISIPHOCTh NPSIMBIX U
IUIOCKOCTEH, yroil MEXIYy HpSAMBIMH, YroJl MEXAY MpsIMOH M IIOCKOCTBIO, Yroil
MEX]y IUIOCKOCTSIMHM, PacCTOSHUE OT TOYKHM [0 IUIOCKOCTH, PAacCTOSHUE MEXKIY
IPSIMBIMH, PAaCCTOSHUE MEXKIY IUIOCKOCTAMH; YMEHUE HCIOJb30BaTh IPU PEIICHUU
3a7a4 M3y4deHHbIE (DAKTHl W TEOPEMBI TUIAHUMETPHH; YMEHHE OLIEHHBATh Pa3Mephl
O0BEKTOB OKPYXKAIOIIET0 MHpA; CTPOUTh MaTeMaTHYeCKHE MOJETH C IIOMOIIBIO
TrE€OMETPUYECKUX IOHATUH M BEJIMYMH, PELIaTh CBSA3aHHBIE C HUMHU IPAaKTUYECKUE

3314491
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YMeHre ~omepHpoBaTh IMOHATHSAMH:  IUIOMAns  (QHUTYpB, 00BEM  urypsl,
MHOTOTPAHHUK, TIPaBIJIBHBI MHOTOTPAaHHUK, CEYCHHE MHOIOIPaHHUKa, KYO,
napajieienune]], Ipu3Ma, TupamMuaa, GUrypa u MOBEPXHOCTh BPAIICHUS, IFIIHHID,
KOHYC, IIap, cdepa, IIomaab cQepsl, IIONIAIb MOBEPXHOCTH MHUPAMHIBI, TPU3MBI,
KOHyCa, OWINHAPA, 00bEM Ky0a, MPSIMOYTOJBHOTO Napauielenurena, MUpaMuIb,
NPU3MBL, IWIHHAPA, KOHyCa, Iapa, pa3BEPTKa ITOBEPXHOCTH, CCUCHHS KOHyca U
WIMHAPA, TapajulelibHble OCH MM OCHOBAHHUIO, CEYEHHE IIapa, IJIOCKOCTb,




nposepsaemoro
TpeboBaHuA

Kogpg,

Mposepaemble Tpe6oBaHMA K NpeaMETHbIM pe3ybTaTaM 0CBOEHUA OCHOBHOM
o6pasoBaTtenbHOI Nporpammbl cpegHero obuiero obpasoBaHuA

Kacaromasics cepsl, IIIHHPA, KOHYCa; YMCHHAE CTPOUThH CEUECHHE MHOTOTPAaHHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (PUTYPBI ¥ IOBEPXHOCTH BPAILICHUS, HX CEUCHUSI, B TOM
Yyycllie C [OMOUIbIO D3JIEKTPOHHBIX CPEICTB; YMEHHME IPUMEHATh CBOMCTBA
TeOMETPHUYECKUX (UTYP, CAMOCTOSATEIBHO (POPMYIIHPOBATH ONPEAETCHHS U3YIaeMbIX
¢uryp, BBIABUraTh T'MIIOTE3bl O CBOMCTBAX U IPU3HAKAX I'€OMETPUYECKUX (uryp,
000CHOBEIBATH WJIN OTIPOBEPraTh UX; YMEHUE TMPOBOIUTH KiIaccu(uKanmio Gpuryp mo
Pa3IMIHBIM IPH3HAKAM, BBIIOIHATh HEOOXOINMBIE TOTIOJHUTEIBHBIE IIOCTPOCHUS
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YMeHue omepupoBaTh MOHATHUSAME: JABIXKCHHE B IIPOCTPAHCTBE, HapaUICIbHBINA
MePeHOC, CUMMETPHsI Ha IJIOCKOCTH U B MPOCTPAHCTBE, [IOBOPOT, Mpeodpa3oBaHue
mo1o0us, Mog00HbBIe PUTYPHI; YMEHHE PACIiO3HABATh PaBHBIC M 1TOI00HBIEC (PUTYPEI, B
TOM 4YHUCIIE B IPHPOJIC, UCKYCCTBE, APXUTEKTYPE; HCIOJIb30BATh T'COMETPHUCCKHE
OTHOIICHUS MPH PEIICHUH 3aJad; HaXOAUTh TECOMETPHUYCCKUE BEIUYUHBI (IJTHHA,
yTOJI, TUTOIIAIb, 00BEM) npu pelIeHnn 3aa4
U3 [JPYrux Y4eOHbIX MOPEIMETOB M W3 pEalbHOW JKM3HH, yMEHHE BBIYHCIISATH
FEOMETPUYCCKHE  BEIMYHHBI  (JUIMHA, yrojd, IUIONIaah, OO0BEM, IUIOMIANb
MIOBEPXHOCTH), HCIONb3Ysl M3Y4YCHHBIC (HOPMYIIBI U METOIBI, B TOM YHCIE: ILIOIMIAIb
MOBEPXHOCTH HMHUPAMU/IBL, TIPU3MbI, KOHYCA, [IJIMH/PA, IUIoIaabs cdepsl; 00bEM Kyoa,
OPSIMOYTOJIBHOTO TapaUIeliennuiieia, TUPaMUIbl, TPU3MbI, HIUIHHIPA, KOHYyca, [Iapa;
YMEHHE HAaXOJIUTh OTHOIICHHE 00HEMOB MOOOHBIX (HHUTYD
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YMeHue omnepupoBaTh MOHATHAMU: IMPSIMOYTOJbHAs CHCTEMa KOOPAMHAT, BEKTOP,
KOOpAMHATHI TOUYKH, KOOPAMHATHEI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEAEHUE BEKTOPa
Ha YHWCIIO, pa3jioKeHHe BEKTopa Mo 0a3ucy, CKaIspHOE MPOU3BEIECHUE, BEKTOPHOE
MIPOU3BEJICHUE, YTOJl MEXJY BEKTOpPaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KO-
OpAWHATHBIA METOZ AJIS PEHICHUS TEOMETPHUCCKUX 33/1a4 U 3a7ad JPYTUX YIeOHBIX
IPEeIMETOB
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YMmenue BI)I6I/IpaTI> MOAXOMALIMN METOJ JJii pelleHHus 3aJaud; [OHUMaHHUe
3HAYMMOCTU MATCMATHUKHU B H3YYCHUU NPUPOIHBIX U OGHlGCTBCHHI)IX IMPpOLECCOB U
SBJIEHUI; YMEHHE pacllo3HaBaTh MpPOSBICHHE 3aKOHOB MATEMAaTUKU B HCKYCCTBE,
YMEHHE MPHUBOJUTH MPUMEPHl MATEMATUYECKUX OTKPBITHI POCCUUCKON U MHUPOBOM

MaTEMAaTUYECKON HAYKU

NNEPEYEHb 3JIEMEHTOB COAEPKAHUA, IPOBEPAEMBIX HA EI'3 110 MATEMATHUKE

Kogp, MpoBepAembii INEMEHT coaepKaHUA
1 Yucaa U BEIUUCICHUS
1.1 |HarypanbHbie U menble yncia. [IpuzHaky AeTMMOCTH HEJbIX YHCET
1.2 |PanmonanbHble uuncia. OOBIKHOBEHHBIE M JICCATHYHBIC APOOH, MPOLEHTHI, OCCKOHEUYHBIE




Kogp, MpoBepAemblii 31eMeHT coaepKaHusa
TIEPHOAMUYECKUE IPOOH
13 ApI/I(l)MeTI/I‘-I?CKI/Iﬁ KOpEeHb HaTypallbHOW cTerneHu. JeHCTBUs ¢ apu(PMEeTHYeCKMMU KOPHIMHU
HATypaJIbHOU CTEHCHU
1.4 | Crenens c nenbM nokasateneM. CTeneHb ¢ palMOHaIbHBIM oKazareneM. CBOMCTBA CTEIIEH!
15 CuHyC, KOCHHYC W TAaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, AapKTaHTCHC
YHCIOBOIO apTyMEHTA
1.6 [Jlorapudm umca. JlecaTHuHble W HATYpaIbHBIE JOTapU(hMBI
JlelicTBuTenbHbIE 4YHcIa. ApUPMETHYECKHE ONepalud C JCHCTBUTEIBHBIMHA — YHCIIAMHU.
1.7 |IIpuOmwk€HHbIE BBIYMCICHUS, TpaBUia OKPYIJIEHHA, MPUKUAKA H OLEHKa pe3yJbTara
BBIYHCIICHUN
1.8 |IIpeobpasoBaHre BhIpaKEHUI
1.9 [Kommnekcusle gncia
2 YpaBHEHHUS] 1 HEPABEHCTBA
2.1 |llenble u ApOOHO-PAIMOHAIBHBIC YPABHEHUS
2.2 | VppanmoHaibHBIE YPABHECHUS
2.3 | TpuroHoMeTpuyecKre ypaBHEHHS
2.4 |IlokasarenbHbIe W JIoTapuPMUIecKrie ypaBHEHUS
2.5 |lensle n qpoOHO-palMOHAILHEIE HEPABEHCTBA
2.6 |VppannoHagbHBIC HEPABCHCTBA
2.7 |IlokazaTenbHble U JorapudMIuecKue HepaBeHCTBA
2.8 | TpuronomeTpuieckrue HepaBeHCTBA
2.9 |Cuctembl ¥ COBOKYITHOCTH YPaBHEHHI U HEPABESHCTB
2.10 | YpaBHEHUs, HEPABCHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 [Matpuia cuctembl JMHEHHBIX yYpaBHeHUH. OTpeNeInTeIh MATPHIIbI
3 DyHKINU ¥ TpadUuKH
31 @yHKIMA, crnocodbl 3amanus ¢(yHkuuu. ['papux QyHkmmuu. B3auMmHO oOpaTHBIE (GYHKIUH.
Uétnbie 1 Heu€THble GyHKiun. [lepuoanyeckue GpyHKIMH
Obnacte ompeneneHnss W MHOXecTBO 3HadeHnd ¢yHkuun. Hymm ¢yskoun. IIpomexytkn
3.2 [3nakomoctosiHCTBa. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBbl ¥ MUHUMYMBI
¢ysakuun. HanGonpinee 1 HanMeHbpIIee 3HaUeHHE (PYHKIMH Ha IPOMEKYTKE
33 CrenenHas (QyHKIHS ¢ HATYpaJIbHBIM U IIENbIM oka3ateneM. E€ cpolicTBa u rpaduk. CBoiicTBa U
rpaduK KOpHS N-0i CTeneHn
3.4 | Tpuronomerpuyeckne HyHKIMH, UX CBOWCTBA M IpadUKn
3.5 |Iloka3zarenpHas U JorapudmMuueckast QyHKIMH, UX CBOHCTBA U rpauKu
36 Touku paspbiBa. AcHMITOTHI TpadukoB (yHkiuud. CBoicTBa (GYHKIHUH, HENPEephIBHBIX Ha
OTpE3Ke
3.7 |IlocaegoBaTenbHOCTH, CIIOCOORI 3aaHMs ITOCIEA0BATEILHOCTER
3.8 | Apudmerndeckasi 1 reoMeTpHuecKas mporpeccun. Popmyiia CI0KHBIX IPOIICHTOB
4 Havana MaTeMaTHIecKoro aHaim3a
4.1 |IIpowssomHas GhyHKImU. [Ipou3BOIHBIE 3JIEMEHTAPHBIX (DYHKINN
4.2 [IpumeHeHne MPOM3BOAHOM K HCCIENOBAaHHIO (PYHKIMH Ha MOHOTOHHOCTH U 3KCTPEMYMBI
Haxosxaenne HanOOIBIIero M HANMEHBIIETo 3HAUeHHS (DYHKITUH Ha OTPE3Ke
4.3 |IlepBoobpasHas. MHTEerpan
5 MHOKeCTBa U JIOTHKa
5.1 [MHoxecTBo, onepanuu HaJl MHOXecTBaMu. Jlnarpammel Diiniepa — Benna
5.2 |Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 |OmnmcaTenbHas CTaTHCTHKA
6.2 |BepositHOCTB
6.3 |KombOuHaTopuka
7 I'eomeTpus




Kogp, MpoBepAemblii 31eMeHT coaepKaHusa

7.1 | Durypsl Ha TUIOCKOCTH

7.2 |IIpsiMble U MJIOCKOCTH B MTPOCTPAHCTBE

7.3 | MHOTOTpaHHUKH

7.4 |Tena v NOBEPXHOCTHU BpaIICHUS

7.5 | KoopauHathl 1 BEKTOPBI

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. I'eomerpus, 10-11 xnaccel/ Atanacsu JI. C., Byry3oB B.®., [Ipacosos

B.B. Aknuonepnoe o0mectBo «M3aatensctBo «lIpocBerienrer»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUYUTEJIA
1. unaktuyeckue marepuansl. ['eomerpust 10-11 k1.

2. PabunoBuu E.M. I'eometpus 10-11 xn. 3agauu u ynpakHeHUs Ha

I'OTOBBIX YCPTCIKAX

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Skaysmart, fxmnacc, Yuu.py



